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1.OEJb U 3AJAYN JTUCHUITINHBI

Leau Qucyunnunvl: «Beenenne B GHOTEXHOJIOIHIO» 03HAKOMHUTH CTYACHTOB 00 ypoBHE
HAYYHBIX JOCTH)KEHHMH B 001aCTH OMOTEXHONOTHHU, KJICTOYHOH M FEHETHUECKON MHKCHEPHH H
npoblieMax —peliaeMblX ¢ [TOMONILI0  OHOTEXHOJIOTHYECKHX  MOJXOAOB, 3HAKOMCTBO ¢
CYILECTBYFOIIMMH TTPOMBIIICHHBIME OHOTEXHOIOI HUECKUMH TIPOLIECCAMH Pa3IMUHOrO YPOBHS.

3adauu oucyuniunvl:

- W3yYeHHe HAYUHBIX OCHOB M IPAKTHYECKHX BO3MOKHOCTEH TEXHOJIOTHHM PEKOMOMHAHTHBIX
JHK; hnd :
- M3yueHHe OHOTEXHOJOTHH TMMONYyYeHHs OCIKOB, JCKAPCTBEHHLIX CPEJCTB, Guomerpaganuu
TOKCHUHBIX COEJIMHEHHN C HCTIONBL30BAHMEM OMOJIOTMUECKMX CHCTeM, MOAU(ULIMPOBAHHIX
METOIaMU TeHHOH HHKEHEPHH; =

- pa3BMTHC HABBIKOB BbIOOpa OWONOrMYECKMX CHCTEM, BKJIKOYAs —PEKOMOHHAHTHBIE
MHKPOOPIaHH3MBI, JUlsl OCYIECTBICHHs: OHOTEXHOIOTHH KOHKPETHOTO HA3HAUCHHS,

- BbISBJIEHHE TEH/ICHIMH Pa3BUTHS COBPEMEHHON OMOTEXHOIOTHH U [IEPCIEKTUB HCIIOJIL30BAHUS
GHOTEXHOJIOIHYECKHX MPOIECCOB H UX MPOYKTOB B HOBLIX 00/1aCTAX HAYKH U TPOM3BOJICTBA.
[IpeaMeToM U3yUeHHs JUCIUTUTHHEL SIBISIOTCS CIe/YIOIHE 00 BEKThI:

- TEHETHYECKH MOTU(PHIIMPOBAHHBIE MHKPOOPTAHW3MBI,

- GMOTEXHOJIOTHH, UCIONB3YIOMAE OHOJOTHYECKHE CHCTEMbI, MOJAM(HUIMPOBAHHbLIE METOIaMH
IeHHO HHIKEHEPHH;

- GeJIKH M IPYTHE TPOLYKTHI, OJIyUeHHBIE ¢ IOMOILBIO TexHosoruit pexombunanTHbix JJHK.

2. IEPEYEHbB IVIAHUPYEMBIX PE3YJIbTATOB OB YUEHUMSI 110
JTUCLHUIIIMHE (MOAYJI0), COOTHECEHHBIX C HJIUAHI/IPYEMI)IMI/I
PE3YJIbTATAMU OCBOEHHSI OGPA3OBATEJbBHOU ITPOT'PAMMDbI

B pesynbTaTe 0cBOEHUs AMCLUMILIAHBI «BBejieHne B GHOTEXHOJIOTHIOY 00yYaroIMics

FOTOBHTCS K CIIEYIOIIMM BHIAM IESITEILHOCTH, B COOTBETCTBUM ¢ 00pa30BaTe/IbHBIM
crajiaprom GO BO 06.03.01 buosorus [Ipodunb 'eneTrka )KUBOTHBIX

O6nacTh npodeccHoHaNILHON AEATEILHOCTH:
26. XuMudeckoe, XHMHKO-TEXHOTOTHUECKOE MTPOHU3BOICTBO
26.008 CrielManicT - TEXHOJION B 00JIACTH IKOJOIHYECKUX OMOTEXHOIOTHH

Bu/bl npodeccuoHanbHOM AEATENbHOCTH:
e HAYYHO-HCCJIE/IOBATENILCKAs JICATELHOCTD,
® OpraHM3alHOHHO-YIPaBJIEHYECKAs,

Komnerenunu oGyuaromerocs, popMupyemblie B pe3yjibTaTe 0CBOCHHS IHCHHIIHHbI
M3ydeHue JUCIMIUTHHEI JJODKHO ¢(hOPMHPOBATH CJIC/IYIOIINHE KOMIIETEHLIMH,
a) obmenpodeccnonaibubie kommnerenuuu (OIK):
- ¢rocobeH NPHMEHATh B MPO(ECCHOHANBLHON AESTeIbHOCTH COBPEMEHHBIE TIPE/ICTAaBICHHS 00
OCHOBaX OHOTEXHOJOTHUECKHX M OHMOMEIMIIMHCKHX TIPOM3BOJACTB, I'€HHOH HHXXCHEPHH,
HAaHOOHOTEXHOJIOTMH, MOJIeKyJIsipHOoro Mojenuposanus (OTTK-3);

»  OIIK-5.1. llpumenset B npo(hecCHOHAIBHOMN AEATEIbHOCTH COBPEMEHHBIE
IpeacTaBiIeHns: 0 OMOTEXHOIOTHUECKUX H OMOMEUIIMHCKHUX ITPOH3BOJICTBAX.

« QIIK-5.2. Tlpumenser B  npopecCHOHANBHOH  JICATEIBHOCTH  COBPEMEHHDIC
npeJcTaBIeHust 00 OCHOBAaX I'eHHOH MHXKEHEPHH, HAHOOHOTEXHOJIOTHH, MOJIEKYJIAPHOT0
MOJEJIMPOBAHUSL.

0) npodeccuonanbubiMa kKomnerenuusamu (IK):
- HAYUHO-UCCIIC008AMENbCKAA 0CAME/IbHOCHb:



- crnocoBeH JKCIIyaTHPOBAaTh COBPEMEHHYIO almapaTtypy B oOOpyAOBaHHE IUISL BBIIOJIHEHMS
HAY4HO-MCCIIE/IOBATENILCKHX TTOJIEBEIX U JTabopaTopHbIx Onosorudeckux pador (ITK-1):

o [IK-1.]1 [llpumenser B CBOeil JEATENLHOCTH  AHAINTHYECKOE  J1aOOPATOPHOE
oBopy/I0BaHHE;, CPeJICTBA BEIMUCTHTEIBHON TeXHUKH, KOMMYHHKAIIUH U CBA3H;

« [IIK-1.2. TlposomuT nabopaTopHbIE HCCIEIOBAHHS, 3aMEphbl, aHAIM3bl OTOOPAHHBIX
IPUPOJHLIX 00pasLoB; padoTaTh HA AHATMTHYECKOM J1abopaTOpHOM 0bopy/10BaHHH;
MCIIOB30BATh ABTOMATH3MPOBAHHLIC CHCTEMBI KOHTPOJS JKOJOTHYECKOrO COCTOSHHS
TEPPUTOPHH.

- TOTOB IIPUMEHATh HA NPOM3BOJICTBE GA30BLIE 06mcnp0<1)eccnona.nbﬂme mam»m TCOPUH U
MeTo/10B coBpemeHHoit 6Ouonorun (ITK-3);

* [IK-3.1. TlpuMEHAET B CBOEH ACATC/AbHOCTH 3HAHHA O MGFOHOHOFH‘IGCI{HX OCTHKEHUAX
W TIePCTICKTHBHBIX HATIPARICHUSX COBPEMEHHOM GHOTOTHH. :

« [IK-3.2. BnajeeTt cOBpeMeHHBIMH METOJIaMi OHOJIOTMUECKHUX HUCCIIEJOBAHHH.

- OP2AHUBAUUOHHO-YRPAGIEHYECKAA 0eAMETbHOCHIb:
- crnoco0eH MPUMEHATh Ha [PAKTHKEC METOJALI yNpaBjieHHs B cdepe OHONOIHYECKHX H
OMOME/MIIMHCKUX  TMPOM3BOACTB,  MOHHUTOPMHIa M OXpaHbl  IPHUPOIAHOH  Cpensbl,
MPHPOIONOJIL30BAHKS, BOCCTAHOBJICHUS U 0XpaHbl Ouopecypcos (ITK-6);

« [IK-6.1. TlpuMeHsieT Ha IpaKTHKE METOJALI ympaBieHHS (B cdepe OMOIOTHUECKHX H
OHOMETMIIMHCKIX IPOU3BO/ICTB.

« [1K-6.2. TIpuMeHsieT Ha NpaKTHKe METO/b! YIIpaBIeHHs B c(hepe MOHHTOPHHTA H OXPAHEI
NPUPOIHOMN CPe/ibl, TPHUPOIOTIONBE30BAHHS, BOCCTAHOBJICHHS H OXPaHbl OHOPECYPCOB;

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Tucuumnuna 51.0.17 «BBenenue B OHOTEXHOJIOTHIOY sABJISETCS 0a30BOH JAMCUMIUIMHON
moayis "buonorus yenoseka" (esepasbHOr0 rocyIapCTBEHHOIO 00pa3oBaTe/IbHOrO CTaHIapTa
BBICILIET0 00pa3oBanus o HarnpasneHuio noarorosku 06.03.01- buonorus ITpoguns
Buoskonorus (yposeHb Bbiciiero oopaszosanus 6akanaspuar). OcsauBaercs B 7 ceMeCTpe.

[Ipu 0OyueHHH IUCUMIUIMHBI «BBejieHre B OMOTEXHOJIOIHIO» HCIOJL3YIOTCS 3HAHMS W
HABBIKH, TTOJIyYEHHBIE CTYACHTAMHU MPHU OCBOCHUH JIMCLIMIUIMH: OOILEN ¥ OPraHuIeCKON XUMHHM;
METPONIOTHH; MAaTeMAaTHKH H MaTeMaTHYecKUX METOJ0B B Ouonoruu; Qusuku; reorpadun pex
Poccun;  JieKapcTBEHHBIE W SJIOBHTBIE  pacTeHusi; MH()OpMAaTHKa W COBPEMEHHbIE
MH(POPMALMOHHBIC TEXHOJOTHH; OMO(DH3HKH, MHUKPOOMOJIOTHH; (DPU3HYECKOH M KOJJIOHIHOM
XHMHM, OMOXMMHHM O€JiKa; BHMTAMMHOJOIMH, BHPYCOJOI'MH; 300TMIHEHBI C OCHOBaMH
IPOEKTHPOBAHUA JKMBOTHOBOJYECKUX OO0BEKTOB; OHOnOrMHM MeMOpaH; OHONOTHM  KIIETKH;
MMMYHOJIOTHH; MOJIEKYJISPHOH OHOJIOTHH; 3KOJOIHYECKOH COLMOJIOTHH; 9KOJOIHYECKOi
KOH(JIMKTOJIOTHH; JKOJOI'MYECKOM (DU3HOJIOTHH; OPIaHU3M H CPejia; FCOXHUMHUH,

Jucuuminna «Beesienne B OHOTEXHOJIOIHIO» sIBisieTcss 0a30BOM, HA KOTOPOH CTPOUTC

OOJBIINHCTBO NOCHEAYIOMHX JHCUHIIIMH, TAKHX KakK:

1) Pannobuomnorus;

2) ['eneTHKa U CENEKIIU;

3] [ennas umkenepus 1 OHOTEXHOIOTHS;

4) DIHU300TOJIOTHS U HHPEKIMOHHBIE OOJIE3HHU;

)] [TuieBast GHOTEXHOJIOTHS;

6) 300rHrueHa ¢ OCHOBAMH [TPOCKTHPOBAHHUS KMBOTHOBOJUECKHX OOBEKTOB.

4, OFbEM JUCHMITINHBI “BBEAEHUE B BHOTEXHOJIOTHIO”
3



Obmas TPYAOECMKOCTH JUCLHIIIMHBI COCTABJIACT 2 3aYeTHBIE eJHHULbI.

Cemectp 7
But yuedHoii padoTsi Bcero

4acoB 7
AynuTopHbie 3aHATHS (Bcero) 36 36
B tom uncne: - -
Jlexkuuu- 5 e i J e
[IpakTuueckue 3aHaTHs 24 24
CamocrosteanbHas padora (Bcero) 36 230
Byt 1poMexyTOUHOH aTTecTaluy (3a4er, " Aiver Yair
9K3aMEH) e
O6mas TpyA0eMKoCThb Yachl / 3a4eTHbIe 7212 7212
e/IHHHIbI N

5. COOIEPKAHHUE JUCHHUITJIMHbI « BBEAEHHE B BHOTEXHOJIOT'HIO»
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1. Onpeﬂen&me OHOTEXHOJIOTHH Kak | QIIK-5 = coocoOeH
HaykM B 00JlacTH  ITPaKTHUECKOMH IPUMEHSTD B 2 2 4
JISSITEIIBHOCTH  YesioBeKa.  3aadi ¥ | hodeccHOHAIBHON
nepcnegmﬁbl ouorexHojiorun B XXI NESTENPHOCTH
BeKe. BHOTEXHONOTMA KaK OMHO M3 | oopheyienypie
Har
JIpEBHEHIITNX anpaBNeHutt | ooy orap s 56
JiesiTeJIbHOCTH  uenoBeka. llonstue o OCHORG
OMOTEXHOJIOIHYECKOM  TIPOM3BOJICTBE
" OMOTEXHOJIOTUYECKUX U
(bTII). buorexHonmoruyeckHi 0OBEKT AL e s
(bTO). TaxcoHoMHYeCcKHE TPYIIIbI o 4
PO LEHTOB. MuKpoopranusmsl Kax | DPOH3BOACTE, FEHEOH
00beKThl GuoTexHosoruu. Tpebopannus | AHACHEPHH,
K mposyuenrtam.  Xapaktepucrika | HAHOOMOTEXHONOIHH,
OCHOBHBIX  mpojiyuieHToB  GRAS. | MOJCKYJIAPHOTO
BHOOGBEKTHI pacturensHoro | Moxennposanus (O1IK-5);

MTPOHCXOMKJICHHSA B OMOTEXHOIOI'HH,

OIIK-5.1. Tlpumenser B




Meron ~ renHoi HHKECHEPHH B
OHOTEXHOJIOI MM, [lonyuenue
IPOAYIEHTOB C MNOMOUILIO KJIETOUHOH
¥ ICHETHYECKOI uHXKeHepuH. BekToprl
M (pepMEHTBI MPHUMEHSIEMble B TEHHOM
WH/KEHEPHH. Tpamuuuonnbie
reHeTHYECKHE METO/IbI
YCOBEPIICHCTBOBAHUS pacTeHHI:

MMOJNYYCHHE TpaHCIeHHBIX paCTCHI/!ﬁ.

TP mmst onpenenenns MO B xopmax
W TTUIICBBIX MIPOMYKTAX.

buotexnonornn ¢
pactenuid.  Knerounass — KynbTypa
pacTeHuH. KyneTHBHpOBaHHe
PacTHUTEILHBIX  KJICTOK, ITOJIYYCHHC
KyJIBTYpPBI IPOTOIJIACTOB PACTEHHUH H
UX MCIOJIB30BAHUE JUIS  TOJIyYEHHs
none3HbX coenuHenuit. KionanbHoe
MUKPOPa3MHOKEHHE W 0310pPOBIICHHE
pacteHuil. MeToapl  KIOHHPOBaHHS,
TTPUHILHAIILI, MEPCHEKTHUBEI
ucroap3oBanus.  CozjaHue  HOBBIX
COPTOB PaCTEHHH.

HCITOJIb30BAHUEM

JlnazoTpodubie MHKPOOPTaHH3MB.
I'eHbl a30TQUKCAMH W TPOAYKTBI HX
nestensHocTH. Iyt pacmmpenus
TPaHHIl ¥ MOBbILIEHUST () (HEKTUBHOCTH
OMOIOTHYECKOH buxcauun
armocepnoro  asora.  Ilonyuenne
OMONOrHYECKUX yA00pEHHI.

buoTexHoNOrUs NpoOU3BOICTBA
ouorepbunuaos. [loayuenne
OHOJIOTHYECKUX cpelicTB OOPLOBI ¢
BPEIUTENSIMH PACTEHHH.

[TpompiiinenHas
[TponzBojacTso

OJIHOKJIETOYHBIX OpraHu3MoB.
ITpousBojicTBO ePBUYHBIX
MerabonuTos. PepMEHTHI KaK 00BEeKT

MHKPOOHOJIOTHSL.
OenKoB

OMOTEXHOIOTHH. [IpouszBoacTBO
(hepMCHTOB. HmxenepHas
9H3UMOJIOT'USL. buocunTes

OMOJIOTHYECKUX AKTHBHBIX BEIECTB,
MPoOMOTHKOB M JIEKAPCTBEHHBIX
[Ipernaparos.

npoecCHOHANIBHOMH
JEATENBHOCTH
COBPEMEHHBIC
HPCHCTaBHeHHH 0
OUOTEXHOJOTUYECKUX U
OMOMEMIITHCKUX
MPOU3BOACTBAN, -+~
OIIK-5.2. [Ipumensier B
npodeccrHonanbHoii
NEATENBHOCTH 3
COBPEMEHHBIE:
peCTaBIICHUS 00
OCHOBAaxX TeHHOIt
HHKCHCPHUH,
HAHOOMOTEXHOJIOTHH,
MOJIEKYJISIPHOTO
MOJIEJTUPOBAHU s

[1K-1 - crocobeH
SKCIITyaTHPOBATh
COBPEMEHHYIO
arrnaparypy %
obopynoBanue JUTst
BBIMOJHEHHSA ~ HAY4YHO-
HUCCIe10BATEIIbCKHX
MOJIEBBIX U J1a00PATOPHBIX
Ouronsornueckux pador:

IIK-1.1 Ilpumenser B
CBOCH JeATEeIbLHOCTH
AHAITHTHYECKOE

naboparopHoe
o0opyloBaHue; CcpejicTBa
BbIYHCIIUTENIbHOM
TEXHHKH, KOMMYHHKaLUH
H CBSI3H,

NK-1.2. [TpoBoaut
nabopaTopHble
MCCIIEZIOBAHUS,  3aMephl,
aHaIN3bI 0TOOpPAHHBIX
IPUPOIHBIX 00pa3LoB;
paborarhb Ha
AHATUTHYECKOM
nabopaTopHOM
obopy/10BaHUH;
HCII0JIb30BaTh
aBTOMATH3UPOBAHHBIE
CHCTEMBI KOHTPOJIS




7. | TexHonOTHsT W3TOTOBJAECHHS KMBBIX H | IKOJOTHYECKOTO 2 4
MHAKTUBHPOBAHHBLIX  BAlMH  NPOTHB | COCTOSIHUS TEPPHTOPHI.
OakTepHalbHBIX " BupycHbIX | [IK-3 - roTOB mpuUMEHSTH
Oonezneit.  Cnocobbl  mosiydeHHs! | HA IPOU3BOJCTBE Oa30BbIC
BaKIUHHBIX WTaMMOB. | ob1ernpodeccuoHanbHbIe
[Ipurorosnenue JIMArHOCTHYECKHX | 3HAHUS TEOPHUH U METOJIOB
| Ipenaparos.. . : COBPEMEHHOM OMOMOTHH- ! | . A s
8. | buorexnonorus B npoussojicte | [IK-3.1.  Ilpumensier B 2 4 6
JHEPruM.  DKOJIOTHYECKH YMCTas | CBOEH IeSATeNILHOCTH
jHeprus. buomacca M JHeprud. | 3HaHHS 0
doToCHHTE3 — OCHOBA OMOIHEPTETUKH. | METOJIONIOTHYECKNX
Hurencuduxaius - (hoTocHHTE3a | NOCTHIKCHUSAX "
MEeTO1aMH OMOTEXHOJIOTHH. | TEPCIIEKTHBHBIX
JlpeBecHHa, BOJOPOCAM U BOJHBIC | HAIIPABJIEHHAX
pacTcHUs Kak CBIpBE JUIs | COBpEMEHHOI OMOJorny.
POU3BOACTBA ouotoruea. | [K-3.2. Bnaneer
[Tosnyuenne Ouosranona. llonydeHue | COBpEMEHHBIMH
Ouorasa. Drarbl MeTaHOTeHe3a. | METOlaMH
buodoTonns u nmoaydenue Bogopoa. OHOJTOrHYECKUX
9. | buoreorexHonorus.  bHOTEXHOIOrHs | HCCIIEMOBAHHA. 2 2 2
MOJIyYEeHHUs metaios. | I[TK-6 . crocoben
MUKpOOpraHu3MBl, HCIOJIb3yeMble B | IPUMEHAThH HAa NpPAKTHKE
OMOre0TEXHONOTHH. YMepeHHBIe | METOIBI  YIPaBJICHHS B
TEPMO(HUITLL. HUcnonbiosanue | chepe OHONOTHYECKHX H
MHKPOOPTaHH3MOB B TOBBIIICHHH | OMOMEMIIMHCKHX
He()TeOTAauH IJIacTOB. MPOHM3BO/ICTR,
10. | BuorexHonorus B oxXpaHe | MOHHUTOPDHHI'A W OXpaHbl 2 2 4
OKpYKarolleH cpelbl. Ouncrka | MPUPOIHOM Cpesbl,
CTOYHBIX BOJI U IepepaboTka 0TX0/0B. | NPHPOAONO/IL30BAHUSA,
AspobHass  nepepaborka  OTX0/10B. | BOCCTaHOBJICHHS H
AKTHBHBIH WL AnaspobHoe | OXpaHbl OHOpPECyPCOB;
pasoKeHHe. Buonornueckas | [IK-6.1. Tlpumensier Ha
nepepadoTka MPOMBIIIJIEHHLIX | TPAaKTHKE METO/bI
OTX0/10B. Buojerpanammsi Hedrsinpix | yIpaBicHus B cdepe
3arpsA3HeHHil. Buojerpanamus | OHOJIOTHYECKHX H
NEeCTUIIUOB. MeTo/1b1 reHHoi | OMOMEIMITHHCKHX
HHXKEHEPHH B KOHTPOJE 3arpsisHeHui. | [IPOHU3BOJCTB
Hosbie nanpasnenus B Guotexmonoruu. | IIK-6.2. llpumenser Ha
buonanorexnonoruun.  Tlpejorspainenue | IpakTHKE METO/IbI
pucka OT  pacnpocTpaHeHMss — HOBBIX | ympaBieHuss B cdepe
OHOTEXHOJIOTMYECKHX NPOLIECCOB. MOHHTOPHHTA M OXDaHBbI
[IPUPOIHOM cpelibl,
NPUPOIOIOIL30BAHUS,
BOCCTAHOBJICHHUS 1%
OXpaHbl OHOPECYPCOB;
HTOTOTIO KYPCY 12 24 36




6. IEPEYEHDb YYEBHO-METOAHYECKOT'O OBECIIEYEHUWSI AJIA
CAMOCTOSTEJIBHOU PABOTHI OBYUYAKOIMUXCS IO JUCHUIIVIMHE

6.1. MeToanveckne yKazaHust JJIsl CaMOCTOsATeNLHOIT paboTel

Epmaxos, B.B. Bupyconorus u 6uorexnonorus (Bupycosiorus): Metoauueckue ykasanus / B.B.
Epmakor..—. Camapa: Cam[AY, 2019. — 25 c.—— TekcT: DIEKTPOHHBIH // IIEKTPOHHO-
oubnuoreunas cucrema «Jlanb»: [cait]. — URL: https://e.lanbook.com/book/123533 (nara
obpautenus: 24.06.2025). — Pexum jpoctyna: Jist aBTOPH3. 110Jb30BATEICH.

Bacna, JI.®D. BHOTEXHOJOTHS B JKHBOTHOBOJCTBE: METOIHUCCKHE ykazauusa/JI.®. 3acra, A.M.
YxreepoB, — Camapa: CamI'AY, 2019. — 27 c.— TeKcT: IIeKTPOHHbIA // DINEKTPOHHO-
6ubmmoteunas cucrema «Jlaub»: [caiit]. — URL: https://e.lanbook.com/book/123525 (nara
obpamienus: 24.06.2025). — Pexxum poctyna: jyis aBTopu3. N0JIL30BaTEeH.

6.2. Jluteparypa aJas caMoCTOATEIbHOI padoThI

Cyxosonbekui, O.K. 3uHauende OHOTEXHOJOTMH B COBPEMEHHOM JKMBOTHOBOJCTBE/O.K.
Cyxosonbckuit/  Hspectuss  Cankrt-IlerepOyprekoro  rocyfapcTBEHHOIO — arpapHoro
yuuBepcurteTa. — 2019, — Ne 1. — C. 102-107. — ISSN 2078-1318. — Tekcr: 31eKTpOHHbIH //
ek TpoHo-OnbIIHoTeYHAs cHUcTeMa «Jlanp»: [caiiT]. — URL:
https://e.lanbook.com/journal/issue/310962 (nata obpamenus: 24.06.2025). — Pexum nocryna:
JUISL aBTOPHU3. TI0JIL30BATENEH.

[Tnornukosa, JI.5I. Cenbckoxosaiicreennas ouorexuomorus / JLS. IlnotHukosa. — OMCK:
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OCBOEHUS JTUCIUITJIUHBI
Jl1st noroToBKi K 1aGOpATOPHBIM 3AHATHSM ¥ BBITOJIHEHHS CaMOCTOATENLHON paGorm
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9. METOAUYECKHUE YKA3ZAHMUS JIJIS1 OBYYAIOLLIUXCHA 11O OCBOEHHUIO
JAUCUUTIIINHBI
Merosuueckue peKkoMeHJIalM| Ul CTYIGHTOB — 3TO KOMIUIEKC PEKOMEHJAUuil |
paB%ﬂCHEHHﬁ, TMO3BOJIAIIOINIUX  CTYACHTY OINTHUMAaJIbHBIM 06p330M OpraHus30oBaTb Ipouecc
H3YUCHMsl JaHHOI JUCIMITTHHBL,
Cozepixanue METOAMUECKHX PEKOMEH/IALUiT, KaK MPaBUJI0, MOXKET BKITIOUYATh:

* CoBeTbl 110 IJTAHHPOBAHHIO..U. OPTaHH3ALMK- BPEMEHU, -HEOOXOIUMOr0. Ha . U3yYeHHE
aucuumuInHel. Onyucanue mocle/I0BaTeTbHOCTH IEHCTBHI CTYIEHTA, MIIH «CLEHAPUH H3YYEeHUs!
JMCLMITITHHBDY. L : _

YTpennee Bpemst ABJISETCS CaMBIM TLIOIOTBOPHBIM JUIs yu4eOHON paGoTsl (¢ 8-14 uacos),
sarem nocneobeaeHHoe Bpemst (¢ 16-19 yacos) ¥ Beuepree Bpems (¢ 20-24 yacos). Campiit
TPY/IHBIA MaTepHal PEKOMEHIYETCS K M3yYCHHIO B Hayajie KaJ0ro BPEMEHHOIO MHTEpBalia
nocie orjeixa. Yepesz 1.5 uvaca paborel HeoOxoaum nepepriB (10-15 muHyT), yepes 4 uaca
padoThl 1epepbIB A0/KeH cocTaBnaTh | uac. YacTeio HayuHO# opraHuM3aiuu Tpyaa ABISCTCS
OBJIA/ICHUE TEXHUKOH YMCTBEHHOIO TpyJa. B HOpMe CTYJEHT J0JDKEH YAENsTh YYeHHIO okosio 10
4acoB B JIEHb (6 yacoB B By3e, 4 yaca — Jjoma).

e PexomeHaluu 1o paboTte Hal JCKIHOHHBIM MaTEPUATIOM

[Tpu noAroTOBKE K JIEKIIMH CTYJCHTY PEKOMEHIYeTCs:

1) mpocMOTpeTh 3amMcH MPEAUICCTBYIOMIEH JCKUMM M BOCCTAHOBHTL B IAMATH paHee
H3yYEeHHbIA MaTepuan,

2) MOJE3HO NMPOCMOTPETH U MPEJICTOSIMH Mareprall Oy yien JIEKIHH;

3) ecnu 3aj1aHa camMOCTOsATENbHAs NPopaboTKa OTAEIbHBIX (parMEeHTOB TEMbI MPOILIOH
JIEKIIMU, TO €€ Ha/I0 BBIIOJIHUTEL HE OTKIIQIbIBAS, '

4) ICUXOJIOTUYECKH HACTPOUTHCS HA JIEKIHIO,

Jra paboTa BKIIOYAET JIBA OCHOBHBIX JTald: KOHCIEKTHPOBAaHHE JIEKUMH W
NOCJIEAYIOILYIO PadOTy Haj JIEKIIHOHHBIM MaTepPHaoM.

[Toxg xomHcnexTHpoOBaHHEM [0/(PA3YMEBAIOT COCTABJCHHE KOHCIEKTa, T.€. KPaTKoro
IIHCbMEHHOIO M3JIOKEHUSI cojepanus 4ero-nubo (YCTHOrO BBICTYIUIEHUSI — peuH, JICKLMH,
HAOKIaJga U T.I1. HJIA THCBEMEHHOT0 HCTOYHHUKA — TOKYMEHTA, CTaThH, KHHI'H 1 T.H.).

MCTOI[,PIKEI paGOThI [IpH  KOHCIHEKTHPOBAHUH YCTHBIX BbICTYHJTeHHﬁ 3HAYHUTECJIIBHO
OTJIMYAETCS OT METOJMKH PabOThI ITPH KOHCIIEKTHUPOBAHHH ITUCBMEHHBIX HCTOYHHKOB,

KoHcnekrtupysi nMcbMeHHbIE MCTOYHHMKH, CTYJIEHT HMEET BO3MOXKHOCTH HEOJHOKPATHO
IIPOYUTATL HY)KHBIH OTPBIBOK TEKCTa, NOPA3MBICIHTL HAI HUM, BBIIEIUTH OCHOBHBIE MBICIH
aBTOpa, KpaTko c(OpMyJMpOBaThH HX, a 3aTeM 3anucath. [IpH HEOOXOAMMOCTH OH MOXET
OTMETHTh M CBOE OTHOLIEHHE K ATOW Touke 3penns. Ciymias e JCKIMIO, CTYIEHT OOJBILYIO
YacTb KOMIUIEKCA YKa3aHHBIX BbIIle padoT JOJDKEH OTKJIAJbIBATH HA JPYroe BPeMsi, CTPEMSICh
ACMOJIL30BATL KOKIAYIO MHHYTY Ha 3allMCh JIEKIIHH, 4 HE Ha €€ OCMBICJIEHHE — JIJId DTOTO YK€ HE
ocraercs BpeMeHH. [lo3ToMy npM KOHCHEKTHPOBAHUHM JIEKUHH PEKOMEHJIYETCS Ha Kau oM
CTPaHHLE OTAEIATH MOJIs JUIS ITOCHIE/IYIONIMX 3aIMCceif B JIOTIOJIHEHHE K KOHCIIEKTY.

3anucan JICKIITHIO HJIA COCTaBHB €€ KOHCIEKT, HE€ CJICAYET OCTaBJATH pa60Ty Ha
TEKUMOHHBIM MaTEPHAJIOM JI0 Hayala MOATOTOBKHM K 3adery. HykHO mpojenarth Kak MOXKHO
panpiie Ty paboTy, KOTOpasi CONPOBOKIAET KOHCIEKTHPOBAHUE MHUCHLMEHHBIX HCTOYHHKOB W
KOTOPYIO HE YA10Ch CAEIaTh BO BPEMs 3alTUCH JIEKIHH, - TPOYECTH CBOH 3aIHCH, paciiupoBas
OTIE/IBHBIE COKPALIEHHS, IIPOAaHAIU3UPOBATh TEKCT, YCTAHOBUTEL JIOTHUYECKHE CBS3H MEWKIY €ro
3JIEMEHTAMH, B PsJ/ie CIy4aeB 110Ka3aTh MX rpapHuecKH, BBIJICIUTH IJIaBHBIC MBICIH, OTMETHTD
BOIIPOCHI,  TpeOylolHe  JAONOAHUTENbHOH  00paboTKH, B  YACTHOCTH, KOHCYJbTAIlMU
Iperojanareis.

IIpu pabore Haj TEKCTOM JIEKIIMH CTYEHTY HEOOX0IMMO 00paTHTE 0co60¢ BHUMAHHUE HA
MpoOJIeMHBIE BOMPOCKI, MOCTABJIEHHBIE TPENoJaBaTeeM TPH YTEHUH JIEKIIHH, a TAKKe Ha e€ro
3a/laHHs] U PEKOMEHJALuH.

JUts Kaxloi JIEKLMH, NPAKTHYECKOro 3ausATHA H JTadOpaTOpHOH padOThI MPHBOIITCS
HOMEp, Tema, [epeyeHb pPacCMaTPHBAEMBIX BOINPOCOB, 00BEM B Yacax M CCBUIKH Ha
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peKoMeHyeMyto jiureparypy. Jlis 3aHATHi, TPOBOJMMBIX B HHTEPAKTHBHBIX (OpMax, JOJDKHA
YKa3bIBATBCS UX OpraHH3allMoHHas (opma: KOMITLIOTEpHAS CUMYJISLMs, JIeJI0Bask MM poJeBast
Hrpa, pazdop KOHKPETHOI CUTYalluu U T.1.

. PCKOMCHL{HHI/IH 10 MOATOTOBKE K MPaKTHHYECKHM 3aHATHAM

IMpakTiueckue (CeMHHAPCKUE) 3aHITHSL COCTABISAIOT BAYKHYIO YacTh NPO(ECCHOHAILHOM
MO/IFOTOBKH CTyIeHTOB. OCHOBHAsI L1eJIb MPOBECHUS NPAKTHYECKUX (CEMHHApPCKUX) 3aHATUH -
(dbopMHpOBaHUE Y CTYACHTOB aHAIHTHYECKOTO, TBOPYECKOIO MBIILUIEHHUS ILyTeM NPHOOpETeHH !
MPAaKTHYECKHX HABBIKOB. Tak e IMpakTHYEeCKHe 3aHATHSA MPOBOAATCS C LEJbI0 YriyOleHus n
3aKPeIICHUs] 3HAHUM, [1OJYYEHHBIX Ha JICKIHUSIX U B MPOLECCE CaMOCTOSATENLHON paboThl Hajl
HOPMATHBHBIMM JIOKyMEHTAMH, yueOGHOl H HayuHoif HHTep'lTypOﬁ Ilpu noaroroske K
[MPaKTHYCCKOMY 3aHATHIO JJIA CTy,HeHTOB H€06X0ﬂ,lflM(} lfljyliHTb WA HOBTOpHTIJ TGOpC”I HYCCKHI
Marepuall o 3agaHHol Teme.

[Ipu noAroToBKE K IPaKTHUECKOMY 3aHATHIO CTYJIEHTY PEKOMEHJIYETCH IIPH/ICPIKHBATLCS
CJIEYIOLIET0 aJIFOPUTMa,;

1) 03HAKOMUTCH C [JIAHOM IIPEICTOSALLETO 3aHATHS;

2) mnpopaboTaTh JIUTEPATYPHBIE MCTOYHHKU, KOTOpble OBUIM PEKOMEHIOBAHLI U
03HAaKOMHTBHCA C BBOOAHBIMH 3aMCYaHHAMH K COOTBETCTBYIOLIHUM pa3IciaM.

Mertojindeckue yKazaHusi K MPakTHYECKUM (CEMMHAPCKUM) 3aHATHAM 110 JIMCLMIJIMHE
Hapsiay ¢ pabodeit nporpaMMoil 1 rpapukom yueOHOro rnporecca OTHOCITCS K METOJHYECKHM
JIOKYMEHTaM, OTIPEJICIIAIONIMM YPOBEHb OPraHH3allik 1 KauecTBa 00pa3oBaTe/bHOro mpoiecca.

CoaeprkaHue NpakTHYECKHX (CEMHHAPCKUX) 3aHsTHi Qukcupyercst B pabounx yyeOHbIX
nporpamMMax JAMCIHIIIHH B pasjaenax «IlepedeHs TeM NpakTHYecKuX (CEMHHAPCKUX) 3aHATHI .

Baskueiimeit cocrapsromeii 060 GOpMbI NPAKTHYECKUX 3aHATHH SABIAIOTCS 3aJaHusl.
OcHoBa B 3aJjaHuK - TPUMEP, KOTOPBIH pa3dupaeTcst ¢ MO3ULMHA TEOPUH, PA3BUTOH B JICKLHH.
Kak npasuiio, o0CHOBHOE BHHMaHHE yjelsiercs (OopMHPOBAHUIO KOHKPETHBIX YMEHHH, HaBBIKOB,
UTO W OMNpeNEesseT COAEpIKaHHE JEATEJILHOCTH CTY/IGHTOB - pelIeHHe 3aaad, JabopaTopHbie
paboThl, YTOUHEHHE KATErOpUi W MOHATHH HAaYKM, SBJSIONIMXCA MPEANOCHIIKON MPaBHIIBHOIO
MBILJICHUS U PEYH.

[TpakTHyeckue (CeMHHAPCKKUE) 3aHATHS BBITOJIHAIOT CIEAYIOIIHE 3a1a4n:

- CTHUMYJMPYIOT pETyIsIpHOE HU3YUEHHE PEKOMEH/JYEMOH JIHTEpaTyphl, a TaKike
BHHMAaTEe]bHOE OTHOLUEHHE K JIEKUIMOHHOMY KypCy;

- 3aKPEIUISIIOT  3HAHHWS, IIOJIYYCHHbIE B MpOLECcCe JEKIHOHHOTO 00ydYeHHS u
CaMOCTOSTENLHOH paboThl HAJL JIMTEPATYPOH;

- paciupsitoT 00BEM 1poeccHoHalIbHO 3HAYUMBIX 3HAHMH, YMEHUH, HABLIKOB;
TTO3BOJISIOT NPOBEPHTH NPABMIIBHOCTh PAHEE 110JIYUYCHHBIX 3HAHMH,

MPUBHUBAIOT HABBIKH CAMOCTOSTEILHOI'O MBILUIEHUS, YCTHOIO BLICTYIIICHHS,
Croco0CTBYIOT CBODOJHOMY ONEPHUPOBAHHIO TEPMUHOJIOIHEH;

- TPEAOCTABIISIOT IPEIOABATEN BO3MOKHOCTh CHCTEMATHYECKH KOHTPOJIHPOBAThH
YpOBEHb caMOCTOSATEILHON PadOTLI CTYACHTOB.

MeTtoauueckie ykazaHus K IIPAKTHUYCCKAM (CEMHHAPCKHM) 3aHSATHSAM MO JMCLMIIJIHHE
JIOJKHBI OBIThL OPHUEHTUPOBAHBI HA COBPEMEHHBIE YCJIOBHs XO3AHCTBOBAHHsA, JECHCTBYIOIIHE
HOPMATUBHBIC JIOKYMGHTBI, IEPEJOBbIC TEXHOJOTHMH, HA TIOCIEIHUE JOCTHIKEHHs HayKH,
TEXHUKH W MPAKTHKH, HA COBPEMEHHBIE MPEACTABICHHS O TEX MM MHBIX SBJIEHHUAX, H3y4aecMOH
JIEHCTBUTENBHOCTH.

JlaGopatopHble paboOThl COCTAB/SIIOT BAXKHYIO 4acTh IPO(ECCHOHATBHON MOArOTOBKH
cTyfieHToB. OHH HalpaBJeHbl Ha HSKCIEPUMEHTAILHOE IOATBEPIHICHAE TECOPETHYECKHX
NoJ0KeHHH U PopMUpoBaHHe yueOHbBIX U MPO(ECCUOHANIBHBIX IPAKTHUYECKHX YMEHUH.

Brinonuenue cryjenramu JlabopaTopHeIX paboT HaMpaB/iIeHO Ha:

- o0o01enne, cucTeMaTH3anuIo, yriyoneHue, 3akperieHUe IOy YeHHBIX TEOPETHUECKHX
3HAHWH 110 KOHKPETHBIM TEMaM JIMCIIHILINH;

- (popMHpOBaHHE HEOOXOAMMBIX IIPO(PECCHOHATIBHBIX YMEHHIT U HABLIKOB,

1
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JIMCIMIUIMHBL, 1O KOTOPBIM ITUIAHHPYIOTCS NaGopaTopHble paboThl M HX 00BEMBL,
ONpeJIeNIsIIoTCs PAdOYHMH YHeOHBIMH TJIaHAMH.

Merouueckue yKa3aHus 1o MpoBe/IeHHIO 1abopaTopHbIX padoT pa3padaThIBAIOTCS Ha
CpoK JeicTBHs paboteii yueOHON porpaMMbl H BKIIIOUAIOT!

- 3arjaBve, B KOTOPOM YKa3biBaercs BHJ paboTbl (1aboparopHasi), €€ MOpsIAKOBbIH
HOMED, 00BEM B yacax 1 HAHMEHOBAHHE,

- 11eIb paboThl;

TNPEIMET U COJEPKAHUE pa601 Bl
obopynoBaHue, TEXHHUECKHE CPEJICTBA, MHCTPYMEHT;
MOPS/I0K (TI0CIIE0BATEIBHOCTE) BBITTOJHEHHS pabOThI;
MpaBujia  TEXHUKH 6630HaCHOCTH " oxpaHhI Tpyaa MO JIaHHOH paﬁom (no
HEOOXOAMMOCTH);

- obuMe npaBuiia K 0(])0pMneHmo padoThI;

- KOHTPOJILHBIE BOTIPOCHI;

- 3aJIaHus;

- CITUCOK JIMTEPATYPHI (110 HEOOXOIUMOCTH).

Conepxanne JjabopatopHblx paboT (uxcupyercs B pabouyux yueOHBIX Iporpammax
aucuuniug B paszaene «llepeuens Tem nadoparopHbix padboT».

[lpu rianuposanuy JlabopatopHbix paboT ciielyeT YYHTBIBATh, YTO HapsIy ¢ BeaylueH
LEbIO - MOJTBEP/KIACHHEM TEOPETHUECKUX IIOJIOKEHHH - B XOJE BBITOJHEHHS 3adaHul y
CTYACHTOB (DOPMHPYIOTCS TIPAKTHUCCKHE YMEHMs W HaBbIKH oOparieHus ¢ JjgabopaTopHbLIM
o0opyaoBaHHEM, armnapaTypoi u Mp., KOTOPBIE MOTYT COCTaBJATh YacTh NPOYEeCcCHOHANBLHOM
NpaKTHYECKOH MOATOTOBKH, a TaKXKe HCCIeJoBaTeNbcKue yMeHHs (HaliojaTh, CpaBHHUBATD,
AHAJIM3UPOBATh, YCTAHABJIMBATE 3aBUCUMOCTH, Je1aTh BLIBOALI U 0000IIEHHS, CaMOCTOATENIBHO
BECTH UCCIIE0OBaHUE, O(OPMIIATH PE3YJILTAThI).

Cocras zananuil juis naboparopHol padoTel AOKEH OBITH CIVIAHUPOBAH € TAKHM
pacueTroM, 4YToObl 3a OTBEJEHHOE BpeMsi OHM MOIJM OBITh KayeCTBEHHO BBINOIHEHbI
DOJIBLIIMHCTBOM CTYACHTOB.

JlabopaTtopHas pabdoTa Kak BHJI y4eOHOTO 3aHATHS [OJDKHA [IPOBOAUTLCSA B CHEIHAJIBHO
obopynoBaHHblXx  yueOHbIX nabopatopusx. HeoOXOAUMBIMH CTPYKTYPHBIMH  3JIEMEHTAMH
nabopaTopHOi  padOThl, INMOMHMO CaMOCTOSITEJIbHOH JESTeJbHOCTH CTYIAEHTOB, SABJSAIOTCS
MHCTPYKTaX, IIPOBOJIMMBIM TpernojaBareiieM, a TakKe OpraHu3anus oO0CYXKIEHHS HTOTOB
BBINOJIHEHUS JabopaTopHOIi paboThI.

BrinosnHenuo 1abopaTOpHBIX padOT MPEMIIECTBYET NPOBEPKA 3HAHHMH CTYICHTOB - HX
TEOPETHUECKOI TOTOBHOCTH K BBIMOJTHEHHIO 3aJaHU.

* Pexomenjaiinu 1o padote ¢ tureparypoi.

PaboTta ¢ nuTepaTypoil BayKHBIH 3Tall CaMOCTOATE/IbHOM paboThl CTyIEHTAa O OCBOCHHIO
rpeaMeTa, cnocoOCTBYIOMMH He TOJBKO 3aKperIeHHIO 3HaHWH, HO M PacUIMPEHHUIO KPYyro3opa,
YMCTBEHHBIX CIOCOOHOCTEH, INaMsTH, YMEHHIO MBICJIIMTh, H3JlaraTh W I0JTBEP)KJaTh CBOM
runoressl U uaen. Kpome Toro, pa3BUBAIOTCS HABBIKM HAyYHO-HCCIIEIOBATENIbCKONH paboThl,
HeoOXo/mMble B JalibHel el npodeccuoHanbHOM JIesaTe/IbHOCTH.

Ilpuctynas Kk HM3y4eHMIO JTUTEpaTypbl IO TeMe, HEOOXOOUMO COCTaBIATb KOHCIEKTHI,
BBIMHUCKH, 3aMeTKH. KOHCIeKTHpoBaTh B 00sM3aTEILHOM TOPSAKE CIEAYeT TPYAbl TEOPETHKOB,
KOTOpbIE MO3BOJISIOT OCMBICITHTL TeopeTHUecKuit Oaszuc mccnenoBaHus. B ocTaibHOM MOMKHO
OrPAaHUYUTBLCH BBIMUCKAMH M3 HM3YYEHHBLIX MUCTOYHHUKOB. Bee BBIMMCKH, IUTATLI 00sA3aTE]IBHO
JIOJI7KHBI UMETh TOUHBIH «00paTHBIH ajpec» (aBTop, Ha3BaHHe paboThl, rOJ1 U3/AHHs, CTPAHHIA U
T.J1.). ZKenare/lbHO HanmUcaTh COKPALIEHHOE Ha3BaHHE BOITPOCA, K KOTOPOMY OTHOCHTCS BhINHCKA
wim  uurara. Kpome TOro, HeoOXOAMMO HayuuThCS Cpa3y K€ COCTaBISATh KapTOTEKY
CHEUHANLHONA JiMTepaTypsl ¥ MyOJHKAalMH MCTOYHHMKOB, KaK IPE/UIOIKEHHBIX MPEro/iaBaresieM,
TAK W BBIIBJIEHHBIX CaMOCTOATENLHO, a Takke oOpaturees K OubOauorpaduueckum
CIlpaBOYHMKAM, JIETOMUCH OKYPHAlIbHBIX CTaTeH, KHHIKHOH JICTOMHMCH, pedepaTUBHBIM
xkypraizam. Ilpu 3ToM nyOiavKanuy HCTOYHHKOB (cTaTell, Ha3BaHWs KHUT M T.JI.) MHCATh Ha
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OTZENbHBIX  KAPTOYKaX,  3amoJiHATh  KOTOpble  HEOOXOAMMO  COIJacHO  MpaBHiaM
Gubnuorpaduueckoro omucanus ((pamuiids, HWHHLMAILI aBTOpa, Hazsawue padoTbl MecTo
W3/IaHNs, M3JATENLCTBO, TOJl M3JlaHus, KOJMYECTBO CTPAHMI, a /sl KYPHAIbHBIX CTATCH —
Ha3BaHHWE >KypHAa, ToJl M3/laHus, HoMepa crpaHuu). Ha xaxmoit kaprouxe uenecoobpasHo
(pHUKCHPOBATE MBIC/IL aBTOPAa KHUI'M WM (DAKT M3 3TOH KHHUIH JIMIIL 10 OAHOMY KOHKPETHOMY
gonpocy. Ecnu B pabore, naxe B ToMm ke ab3aie nim ¢pase, copepxarca eme CyxKJACHUS HIH
(paKTHI 110 IPYTrOMY. BOIIPOCY, TO. HX CJIE/IyeT BLIIHCHIBATL. HA OT/CILHYIO KapTouky. M3noxenne -
JMOIDKHO OBITE CKATBHIM, TOUHBIM, 6e3 cyOheKTHBHBIX OlleHOK. Ha 000poTHOI cTOpoHEe KapTOUKH
MO3KHO JICJIaTh COOCTBEHHBIC 3aMETKH O JaHHOW KHUI'E WM CTAaThe, €¢ CONEPIXAHHH, CTPYKTYDE,
0 TOM, Ha KaKHX MCTOUHMKAX OHa HalHcaHa u 1p.

* PazbicHEHUS 110 1OBOLY paboThl ¢ KOHTPOJIBHO- TECTOBBIMH MaTepuaﬂawH 1o Kpry
PEKOMEH/IAllMM MO BHIMOJIHEHUIO JOMAIIHHX 3alaHui.

TecTpoBaHHe - 3TO NpPOBEPKA, KOTOpas IO3BOJAET ONPEHCIHUTL: COOTBETCTBYET JIH
peajibHOe MOBEJCHHE MPOrPaMMBI 05KH/IAEMOMY, BBITTOJHUB CIELHAILHO 1M0100paHHbIH Habop
TECTOB. Te€cT — 3TO BBIMOJHEHWE OMNpPEJCNCHHBIX YCJIOBUH M AEHCTBHH, HEOOXOIMMBIX I
npoBepku paboThl TecTHpyeMon GyHknuM wim e€ yactu. Ha kayk/[plii BOIpOC 10 JHCIUIIHHE
11e00X0IMMO NMPaBUIILHO OTBETUTE, BLIOpAB OJIMH BapHaHT.

10. BOCIIMTATEJIbHAS PABOTA

B paMKkax peajqu3anuMH JIHCUHIUIMHBI TPOBOAWTCA BOCHHUTATeNIbHAas padora s
(OPMHPOBAHUSI COBPEMEHHOI0 HAYYHOI'0 MHPOBO33PEHHst M CHUCTEMBI 0a30BBIX ILIEHHOCTEH,
(OpMUPOBAHHS U PA3BUTHUS TyXOBHO-HPABCTBEHHBIX, I'PAXK/IAHCKO-NATPHOTHUCCKHX LEHHOCTEN,
CHCTEMBbI ACTETHYECKHUX M ATHYECKHMX 3HAHHMH M LEHHOCTEH, YCTAHOBOK TOJIEPAHTHOIO CO3HAHWSA
B 00ImecTBe, (hOPMHUPOBAHHS Yy CTYAEHTOB MOTPEOHOCTH K TPyAy Kak INEpBOH KU3HEHHOH
HEOOX0/IMMOCTH, BbICIIEH IIEHHOCTH W TJIABHOMY CIOCOOY IOCTHIKEHHMs MKM3HEHHOTO yCrexa,
JUIsl OCO3HAHHMS COLMAIBHOM 3HAYMMOCTH cBoel Oyayieit npodeccun.

11. IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOI' Hﬁ, NCITIOJIb3YEMbIX
ITPU OCYWECTBJEHHUHU OBPA3OBATEJBHOI'O ITPOLUECCA

B yuebHom nporuecce mo JUCLHUILIMHE NPeJyCMOTPEHO HCTONIL30BaHHE HH(POPMALIHOHHBIX
TEXHOJIOTHI:

v BEJIEHME MPAKTHUYECKUX 3aHSTHH ¢ MCIOJIb30BaHUEM MYJIbTHMEINA,

v MHTEPAKTUBHBIE TEXHOJIOMMM (IPOBEJEHHE JMATIOroB, KOJUIEKTHBHOE 00CYXkKJIEHHE
PasJIMUHBIX TOAXO/I0B K PEIICHHIO TOM MW HHOH yueOHO-Npo(eccHoHaIbHOM 3a1aun);

b B3aUMOJIEHCTBHE ¢ 00YUAIONMMHUCS ITOCPEICTBOM HIEKTPOHHOH TMOYThI;

v coBMmecTHast pabora B DJIEKTpPOHHOH HMH(POPMaLMOHHO-00pa3oBaTE/IbHON — cpejie

CII6T' YBM: https://spbguvm.ru/academy/eios; https:/Ik.spbguvm.ru/login/index.php
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11.1. IIporpammuoe obecneyeHue:

l]epel{eﬂb JUHICH3IHOHHOI0 1 CBOﬁOJIHO pacipocTpansicMoro rnporpamMmMHoOro OﬁeCﬂe‘IBHHﬂ,
B TOM YHCJIEC 0OTEHECTBEHHOI'O IIPOHU3BO/JACTBA

No Ha3panue pexoMeHIyeMBbIX MO pasjiejlaM H TeMaMm Jlunensus
e [IPOrpaMMbl TEXHUYECKHUX H KOMTIBIOTEPHBIX -
cpelicTB 00yueHust
1 MS PowerPoint : 67580828
2 | LibreOffice _ ~ cBobojnoe [10
3 | OC Ansr O6pazoranue 8 "~ AA0.0022.00
4 | ABUC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 Cucrema Koncynerantllnroc 503/KJI
7 | Android OC cBobojiHoe 110
12. MATEPUAJIBHO-TEXHHUYECKAS BA3A, HEOBXOJIUMA L IS
OCYUIECTBJIEHUS OBPA3OBATEJIBHOI'O NPOLUECCA 1TO AUCUUITVIMHE
Haumenosanue HaunmenoBanue OcHameHHOCTD IIporpammuoe
JHCHHTITHHBI CIeHAIbHBIX crenuaJbLHbIX MOMENIeHHIl 1 | o0ecneveHHe
(MoayJ/ist), NMPAKTHK | NOMEIeHHH U | moMelneHuii Jil) ¢
B COOTBCTCTBHH ¢ | HOMEIIEHHH AJISE | CaMOCTOSITEIbHOH PadoThI
y4eOHBIM MJIAHOM CaMOCTOSITEILHOM
paboThI
Beenenne 424 (196084, r. Caukr- | Cneyuanuzuposannas mebenn; | MS PowerPoint,
OMOTEXHOJIOTHIO I[letepbypr, CTOJIBI, CTYJIBA, JIOCKa, i?{::i‘g;‘ffl‘cgﬁ 80828;
Yepuurosckast yi, Ji. S) | MJUTKOCTPATHBHBIH Marepuai B SnoboAHGE ho;
VYyebnas aymutopus | hopme KOMIIBIOTEPHBIX | OC Adfi
s IIPOBEJICHHUSI | IIPE3EHTALUH, I1aKaThl, | O6pasosanue 8,
3aHATHH CEMHHAPCKOTO | JIEMOHCTPAIMOHHBIH AAQ.0022.00;
THIIA, TPYNIOBBIX M | MarepHall 1o TeMam, é‘g:’jc nuhigg fﬂ
WUHJUBHIyaJIbHBIX Texnuueckue cpedcmea 0210201415 s:
KOHCYJIbTalMH, obyvenua: HOYTOYK, | MSWindows 10,
TEKYUIEr0 KOHTPOIA H | IIPOEKTOp. anueHsns 67580828,

[POMENKYTOUHOM
aTTecTaluH.

JlabopamopHeie cTONBI, BECHI,
HeHTpU(yra, roMOreHu3aTop,

Ph - wMerp, MarHutHas
MeIIanKa, TepMOCTaT
IEKTPUUECKUI
CYXOBO3QYIIHBIH,
JIAMHUHAPHBIN boxke,
Kosi0oHarpeBarelib,
nepeHocHass  jamna Y ®OJL,
MHKPOCKOII
JIIOMHMHECLICHTHBIH, mkad

MEIMUMHCKHH 1abopaTOpHBbIi
MeTaJlJIHIeCKui,
CTEPHIIM3ATOP

Cucrema
Koncynerantlliroc,
nuuensus 503/KJT;
Android oC,
ceoboanoe 10

13




CYXOBO3/[YLIHbIH,

MHUKPOCKOIIBI, IPEAMETHbIE H
ITIOKPOBHBIC CTCKIa,
CIHPTOBBIE TOPEJIKH, Oak
NeTAH, THUHLETHI, Kpacsliue
pacTBOPEI, UMMEPCHOHHOE

MacJQ-- -HOJIOCKATCIIbHHUIIBLIL - - C-

MOCTHKaMH, E€MKOCTH C
JAC3PacTBOpPaMH,

TOMOTCHH3aTOP, TEPMOCTAT.

412 (196084, r. Caukr- | Creyuanuzuposannas meoenn: MS PowerPoint,
ITetepbypr, CTOMNBI, ~ CTy/Nbs, ' JOCKA, E’i‘g:i*g?{fl‘cgﬁgoszg;
UepuuroBckas yi, A. 5) | HIMIOCTPATHBHBLIA MaTepual B BB IO i‘lO;
YyeOuas ayTopus | popme KOMIBIOTEPHBIX | OC Rty
JUIst NpOBEJUEHUs! | [Tpe3eHTaluii, IUIaKaThl, | OGpazopanue 8,
3QHSITHH CEMHHAPCKOTO | JIEMOHCTPAIMOHHbIH AA0.0022.00;
TUIA, TPYOIOBBIX U | MaTepHall 1o TeMam. g‘g?c HM]\SQE f,,
MHMBHTY JTBHBIX Texnuuecxue cpeocmed | 51070 4155:
KOHCYJIbTalTHH, obyueHust: HOYTOYK, | MSWindows 10,
TCKYLIIEro KOHTPOJS M | IIPOCKTOP, DKpaH, | nuuensus 67580828;
MPOMEIKYTOUHOH SNIEKTPUYECKHH pazbem Jyis | Cuctema
aATTeCTalMH. BX0/Ia B MHTEPHET. Koncyawrarrilioc,

Jlabopamopnuie ctonbl wKad i

Android 0cC,

MEIUIMHCKHH 1abopaTopHbIi | ¢po6ommoe MO

METaJJIMYECKH,

rOMOT€HHM3aTop, Ph—meTtp

YHHBEpCalbHbIH, KOMMapaTop

(ammapat Muxasnuca),

MarHMTHas Mellajka, Iamria

YOI, NpeIMETHbBIE  H

MOKPOBHEIE cTeKa,

CITUPTOBBIC T'OPEJIKH, Oak

MeT/Id, NHHLETLl, Kpacsiiue

pacTBOpbLI, MMMEDPCHOHHOE

Macjlo TOJIOCKATEIbHUIBl €

MOCTHKaMH, EeMKOCTH c

NIe3pacTBOPAMH,

nabopaTopHoe

nepeMelnBaroniee

ycTpoiicTBo,  GHOoTEpMOCTAT,

arnmapat KporoBa, skcukartop,

MHKpPOaHa’pOCTaT,

CTEepPHIIN3ATOPLI

rOpsIYEBO3TYIIHEIE JIBYX

pasHbIX THIIOB, uikag

BBITSKHOM, OaHs BoasHAasl.
206 bBonemoit | Creyuanusuposannas mebens: | MS PowerPoint,
YU TAIBHBIN 3a11 | CTOJIBL, CTYJIbS snuensns 67580828;
(196084, r. Caukr- | Texnuueckue cpedemea lel;eOFﬁce,

ceoboaHoe [10;

[lerepbypr, Y. | o0y4enus:  KOMIIBIOTEPEl € | oC ANET
Yepuurosckas, IoM J) | MOAKIIOUCHHEM K CETH | ObpazoBaHue 8,
[Tomerenue Juist | «Mutepuer» u jocrynom B | AAO.0022.00;
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CaMOCTOSATELHOM
paboThbl

3IEKTPOHHYIO
HH(OpPMaIMOHHO-
00pa3oBaTeNbHyIO CPELY

ABHC "MAPK-
SQLY, JIALEH3HS
02102014155;
MSWindows 10,
JrueH3us 67580828,
Cucrema
Koncynsranrllnoc,
Jutensus 503/KJI;

Android 0OC,
cegoboanoe [10
214 Manpiit untansublii | Creyuanusuposannas mebens: | MS PowerPoint,
3ai (196084, r. CaHKT- | CTOJIBI, CTYJBS ; i‘,‘l';e*g']ff{‘ 67580828;
: ; ' R : , ibreOffice,
[letepOypr, yn. | Texuuveckue cpedemea | Lo 10
Yepuurosckas, noM S) | o6yuenus.  KOMIBIOTEPBl  C | OC At
[Tomernenune JUISL | TIOJIKJTHOYEHHEM K ceTH | Obpaszoranne 8
CaMOCTOATEILHON «Mureprer» u joctynom B | AAO.0022.00;
paboThl MEKTPOHHYIO ABHC MAPK-
SQLE; JTULEH3HSA
HH(POPMAIMOHHO- 02102014155;
00pa3oBaTeIbHYIO CPeLy MSWindows 10,
Jnuuensnsn 67580828,
Cucrtema
Koncynerantllntoc,
nuuensus 503/KJ1;
Android (o]oN
ceoboanoe 110
324 Ornen | Creyuanusuposannas mebenn, | MS PowerPoint,
HH(OPMAIHOHHBIX CTOJBI, CTYIIbS, CIEIMANBHEI | HUeH31a 67580828
bEDMAl ¢ ST O LibreOffice,

texuosoruii (196084, r.
Canxkr-Ilerepbypr, yi.
Yepuurorckas, 1om 5)

MHBEHTaph, MaTepHalbl U
3aracHele YacTH JuIst
NpOo(UIAKTHYECKOTO

csobonHoe [10; OC
Anbr  OOpasoBaHue
8, AA0.0022.00;

[Tomelenne qust | o0cny)uBaHus TexHuueckux | ABUC "MAPK-
XpaHeHHs H | cpencTB oOyueHus SQLY, - . IHueH3HA
NMPO(HIAKTHYECKOTO B21201A103,
MSWindows 10,
o0cmyKuBaHHs nueHans 67580828;
yueOHOrO Cucrema
000pya0BaHUSI Koncynbranrllitoc,
nuuensus S03/KJT;
Android OC,
csobonHoe [10
417 nomewenue Ui | Jlabopamopnovie CTOJIBI,
XpaHeHus CTYNbs, IIKa( MEIHIHMHCKHIH
obopynoBaHus u | 1abopaTopHBbIH
PO HIAKTHIECKOTO MEeTAIMYECKHUH, wkad
00CIyKMBAHHS. JKeJle3HbIH (ceith),
XOJIOIMIBHHK OLITOBOH,
TepMocTaT TC-80,
MHKpPOCKOITBI,  LeHTpudyra,
nabopaTopHbIe Ka(bl IS,
421 npomemenue st | Illkad — cocraBHOM,  CTONBI
XpaHeHus NHCHMEHHbBIE -2, CTON
o0opyoBanus U | pyKOBOJUTENS, CTYJ1bS,
HPOPHIIAKTHYECKOTO XOJIOJAMIIBHHUK OBITOBOH,
o0cityKUBaHHU. nabopaToOpHBIA  CcTON, IKad

MEJIHIIMHCKHH CTEeKJISIHHBIH.
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| Boke Ne 3 Crojsipuas
| Macrepekas (196084, T
| Canxr-IletepBypr, yi. |-
| Uepmuroscxkas, mom 5) |-
| Homemenne
| XpaHeHMs i o ¢ 7 W
| npodunakruyeckoro - |
| oBcnyxkuBanus

| yuebHOTO

s

000py/I0BaHHsL.

Creyuanusuposannas Metenb: | -
CTOJIBI, CTYJIbsl, CIIEUHAIBHBIH |
HHBEHTAPb, MATEPHAIBL LIS | °
| npodunakruueckoro |
‘obciyxuBanms MeGenu.

[Tpunoxenue 1

ﬁa 36 qE

Pa6ouyro mporpamMmy coCTaBuII
KaH/l. BeT. HayYK, JOLIEHT
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1. MACIOPT ®OHJA OIIEHOYHBIX CPEJACTB

Tabmna 1
Tabsauua 1 Ne | ®opmupyemble Konrtposupyempie pasaenst | OueHouHoe

KOMIIETeHHH (TeMbI) THCHHITHHBI Cpe/ICTBO
|2 OIIK-5 - criocoder | Onpezenenne  GuoTexHosornu  Kak | KosutokBHywm,

IIPUMEHATH - --B|HaykH - B 0OJIaCTH - IPAKTHYECKON | TecThI

npodeccHoHaIbHOI JIEATEe/IbHOCTH  YeloBeKa. 3ajilaud  u

JEATENBHOCTH nepeneKkTuBel OnorexHoorun B XXI

COBpPEMEHHBIE BEKE. bBUOTEXHONIOrHS Kak OJHO W3

NPEJICTaBICHUA 00 | ApeBHEHIIHNX HarpaBsJICHUI

OCHOBax : JEATENbHOCTH YenoBeka. [loHsaTHE 0

OMOTEXHONOrMYECKHX U | GHOTEXHOJIOIMYECKOM TIPOM3BOJICTBE

OMOMEIULIMHCKHX (BTIT). BuorexHoMOrnYeckuii 0ObeKT

TIPOM3BO/ICTB, reHHo# | (bTO). TakcoHoMu4eckue rpynimsl

HHIKCHEPUH, POJIYLUEHTOB.  MHKPOOPraHH3MBI

HaHOOMOTEXHOJIOTHH, Kak  OOBEKTbl  OMOTEXHOJIOTHH.

MOJIEKYJISIPHOTO Tpeboranust K IIPOJIyLICHTaM.

monemposanus (OIIK-5); | Xapakrepucruka OCHOBHBIX

OIIK-5.1. [Ilpumenser B | npomyuentor GRAS. Buo0OBEKTHI

npodeccuoHaLHOMI PacTHTEJILHOIO TTPOHCXOKICHHS B

JesITeILHOCTH OHOTEXHOJIOIHH,

COBPCMEHHbIE Meton  reHuoit HHKEHEPUH B | KomnokBuym,
g [IPeJICTARJICHUS 0 | OHOTEXHOJIOTHH. [Tonyuyenue | recThl

OHOTEXHOIOTHYECKUX U | [IPOJYLIEHTOB c MIOMOILBIO

OMOMETHLIMHCKHX KJIETOYHOH 1 IeHETHYECKOM

IIPOH3BOJICTBAX. HHXKeHepuH. Bektopbl M (epMeHThI

OIK-5.2. TlpumeHsieT B | IPUMEHSEMBIE B M€HHOH HHKCHEPHH.

npodeccroHalbHOI Tpaguunonnsie reHeTHYeCKHE

JEATEIbHOCTH METO/IbI YCOBEPIICHCTBOBAHHSI

COBpPEMEHHDIE pacTeHMI: TOJTy4YEeHHUE TPAHCTEHHBIX

Mpe/ICTaBIICHHS 00 | pacrennit., [P s onpenenenus

OCHOBax reunoii | TMO B kopMax ®  IHIUEBBLIX

HH)KCHEPHH, IIPOYKTaXx.

HaHOOMOTEXHOJIOTHH, buorexnonornu ¢ wucnonszosanneM | Kommoksuym,
% MOJIEKYJISIPHOTO pacTeHui. Kneroynass xynwpTypa | tecrnl

MOJIeJIMPOBAHHUS pacTeHHiA. KynpTHBHpOBaHME

[TK-1 - CIOCOOEH | pacTUTENBHBIX KJIETOK H

JKCIUIyaTHPOBATh IIPOU3BOJICTBO OJIE3HbIX

COBPEMCHHYIO anmaparypy | coenuHeHuil. [lonydenue KynbTypbl

H obopynoBanue s NPOTOMIACTOB  PACTEHHHM M HX

BBINTOJTHEHHSI Hay4HO- | HCIIONB30BAHUE  JUIS  [OJIyYEHMs

HCCIIeI0BATETLCKUX
MOJICBBIX M J1aDOPaTOPHEIX
Ouosoruueckux pador:

IK-1.1  IIpumenser B
CBOEH JIEATEIILHOCTH
aHAJIMTHYECKOE
nadopatopHoe
obopynoBanue; cpeJcTBa
BBIYUCIIMTEILHOMH
TEXHUKH, KOMMYHHKAI[HH
U CBSI3H,

Mose3HbIx coequHenuii. Cosjganue
HOBBIX COPTOB pacTteHuil. Kynbryps
KJIIETOK U TKaHEW B CO3MAHHH HOBBIX
COPTOB  pacTCHHUH. KynbTypnl
KJIETOK H IIPOTOIIACTOB PACTEHHUH M
X HCMOJIL30BAHUE IS TIOJYYEHHs
MMOJIE3HBIX coeuHeHuH. KimoHansnoe
MUKPOpPa3MHOKeE- HHE H
O3JI0POBJIEHUE pacTeHUil. MeToabl
KJIOHUPOBAHHUSI, [TPHHIINTILL,
[IEPCIIEKTHRBI HCTIOTL30BAHH.
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IK-1.2. [IpoBoaut
JabopaTopHble
MCCIIEIOBaHKs,  3aMepbl,
aHaJIM3bI 0TO6paHHEIX
MPUPOIAHBIX 00pa3ios,;
paboTath Ha
| AaHATHTHYECKOM -~ -
mabopaTopHOM
000pyI0BANMH;
UCITOJIL30BATD
aBTOMATH3MPOBAHHKIE
CHUCTEMBI' KOHTPOJISt
AKOJIOTHYECKOTO

COCTOSHUSI TEPPUTOPHIL.
[IK-3 - roToB mpUMEHSITbL
Ha Mpou3Bo/IcTBE Da3oBbIC
obmenpodeccoHaIbHbIE
3HAHUS TCOPHUHM M METOJIOB
COBpeMEeHHOMH OHOIOTHH :

IIK-3.1. Ilpumensier B
cBOCH JEeSITeJIbHOCTH
3HAHMS 0
MECTO/I0JIOTHUCCKHUX
JIOCTHIKEHU X u
[IEPCIIEKTHBHBIX
HanpaBIECHUAX
COBPEMEHHOI OHOJIOTHH.
IK-3.2. Bnaneer
COBPEMEHHBIMH METOAAMH
OHOJIOTHYECKHX
HCCIIeIOBaHNH.

MK-6 - crocoden

NPUMEHATL Ha IIPAaKTHKE
METOJbl  YIPABJIEHUS B
chepe OHONOTHYECKHX U
OHOMEIUIIUHCKHUX
MPOU3BO/ICTB,
MOHHUTOPHHIA H  OXPAaHbI
[IPUPOIHOH Cpembl,
[IPUPOIOIIOJIE30BAHHS,
BOCCTAHOBJICHUS U OXPaHBI
OHopecypcos;

IIK-6.1. Ilpumensier Ha

MIpPaKTHKE METO/IBI
yrnpaepieHuss B cepe
OMOJIOTHUECKHUX "
OMOMEIULIHHCKHX
[IPOU3BOJICTB

IMK-6.2. [IlpumeHnser Ha

Jluazotpoduble  MHKPOOPraHH3MBbI.
I"enb! azoTduKcally U IPOLYKThI HX
aesteNibHOCTH. Ilyrnm  paciuupenus

Konnoksuym,
TECTBI

ouosranosia. Ilonydyenue Oworasa.
Dranbl MeTaHorenesa. buodoTonus
U IT0JIyYEHHE BOJIOPOJIA.

rpaHul " MTOBBILICHUS
a¢pexTuBHOCT OHONIOTHYEC- KOH
Guxcanuu  arMocepHOro  a3oTa.
[onyyeHue - -——---BOUOAOTHUECKHX: |- -
y100peHHH.
Jlnazorpopupie  MHKpoopraHu3Mbl. | KoJLTOKBUYM,
["ennl a30_T(1)HK(.‘.aHHH‘ H ITPOAYKTEI HX | TECTEhI

| nesrenpHOC- TH. [IyTH pacimpeHus
rpaHuIL ‘M TIOBBILICHHS
a¢peKTHBHOCTH OHOJIOrHyec- KoM
¢Guxcanuu  atMocepHOro  asora.
[Tonyuenne OHOJIOrHYECKHX
y100peHHi. [Tonyuenue
OHOIOTMYECKHX CcpeJicTB O0phObI ¢
BPEAMTEIISIMHA PacTCHUH.
ITpombiiuiennas  MuKpobuonorus. | KomokBHyMm,
[Tpon3BoaCTBO OCKOB | TecThl
OJTHOKJIETOYHBIX OpraHu3MOB.
[IpousBoncTBo INepBHYHBIX
MeTabOJTUTOB. depmeHThl  Kak
00BEKT OMOTEXHOIOTHH.
[TpousBoacTBO (epmenTOB.
WnxenepHas DH3UMOJIOTHS.
buocunTes OHONIOTHYECKHX
AKTHBHBIX BEIIECTB, NPOOHOTHKOB U
JIGKAPCTBEHHBIX IPENapaToB.
Texunomnorus u3roToBieHus KUBBIX 1 | KOTOKBUYM,
WHAKTHBUPOBAHHBIX BalMH TPOTHB | TECTHI
DakTepHalIbHBIX " BHPYCHBIX
nHpeknui. CriocoObl  TOMyYEHHs
BaKIIMHHBIX IITAMMOB.
[Tpurororjienue  JUArHOCTHYECKHX
penaparos.
Buorexuonorust B npoussojacTse | KoJTOKBUYM,
HEPrHH. DKOJOTHYECKH  YMCTasd | TeCThl
sHeprus. buomacca M SHEprus.
POoTOCHHTES - OCHOBa
ouosHepreTux. Murencudukarms
(porocuHTE3a MeTo/1aMH
OMOTEXHOJIOTHH. HpeBecuna,
BOJOPOCTH M BOJIHBIE PACTEHHS Kak
CBIPLE 1S MPOM3BO/ICTBA
OuoTornMaa. [Tonyuenue




9. NpaKkTHKe METOJIBI | BHOreoTeXHONMOTHS. Konnoksuym,
ynpaslieHHss B cdepe | MUKpOOpPraHu3MBbl, HCIIOIB3YEMBIE B | TECThI
MOHMTOPHHIa M OXpaHbl | OHOT€OTEXHONOIMH, bHOTEXHOIOTH
IPUPOIHOMH Cpe/ibl, | MOJIyYeHHS METajuloB. YMepeHHbIE
MPUPOOTIONE30BAHHNS, TEPMO(DHUIIBL. Hcnonp3opanue
BOCCTAHOBIICHHS U OXPaHbl | MUKPOOPTaHU3MOB B I[TOBBIIEHHH
OropecypcoB; |-He)reoT/1auy IJIacTOB, - - - NN

broTtexHosorus B oxpane | KommokBuym,

10. OKpyXkaromelt  cpejpl.  OUYHCTKA | TecThl

CTOYHBIX BOJ ~ W mepepadoTka :
0TX0J0B. AspobHas nepepadoTka
OTXOJ0B. ~  AKTUBHBIH WL
AHaspolHoe pa3noxeHHe.
buonornyeckas nepepaboTka
TIPOMBIIIICHHBIX OTXOJIOB.
buoyierpanauus HeTSIHBIX
3arps3HeHHH. Buonerpamanus
NECTUIHUOB. Metoasl  reHHOI
MH)XEHEPHH B KOHTpOJIE
3arps3HCHUI.
IlpumepHbIi nepeyeHb OLEHOYHBIX CPEICTB
Tabmmia 2
Ne HaumenoBaHue Kparkas xapakTepucTHKa OLEHOYHOT0 [Tpencrasnenue
OLICHOYHOTO cpeacTBa OLICHOYHOTO
. CpeJicTBa cpezcTBa B (poHzEe
1. Cpe/IcTBO KOHTPOJIS YCBOEHHSL yUeOHOro
marepualia Tembl, paszielia Ui pa3/ie/ioB Bompocsl 110
JMCIMITIAHBL, OpraHU30BaHHOE KaK TemMam/paszenam
Konnoxeuym yueOHOe 3aHATHE B BUJIE coDeceloBaHHs JIACLIUTLITNHBI
pernojiasaresis ¢ 00yJaromuMHUC
2. Cucrema cTaHIAPTH3HPOBAHHBIX 3ajlaHHH,
N03BOJISAIONIAS ABTOMATH3UPOBATh @DoH/1 TECTOBBIX
Tect npouenypy 3aJlaHui
WU3MEpPEHHs YPOBHS 3HAHUM U YMEHHH
o0yuarorerocs
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3. IIEPEYEHb KOHTPOJIbHBIX 3A,[I,AI:I[/IP'I U NHBIX MATEPHAJIOB,
HEOBXOJUMBbIX JJIs1 OEHKHU 3HAHUH, YMEHHWH, HABBIKOB 1 OIIbITA

NESATEJBHOCTH
3.1. TunoBble 32JaHHs U1 TEKYIICT0 KOHTPOJISI YCIEBAEMOCTH
- 3.1, . Bonpocsl ISt KOJUIOKBHYMA ...

Bonpocsr st onenkn komnerednun: OIMK-5 «CnocobeH npumMeHsaTs B npodeccnoHalibHoil
JCATENIHOCTH  COBPEMCHHBIC ~— NPEJCTABICHHs  00: OCHOBaX OHOTCXHOJOTHUGCKHX M
OMOMEJIMLIMHCKIX TIPOM3BOJICTB, TEHHOH WHKEHEPHH, HaHOOMOTEXHOJOTHH, MOJICKYJISPHOTO
MOJETTHPOBAHHSI». : ' : HEY

IMK-5.1. Ilpumensier B npodeccHOHaNBHOH JESTE/ILHOCTH COBPEMEHHBIC TIPEJICTABICHUS O
OMOTEXHOJIOTHYCCKUX U OMOMETHIIMHCKHUX TTPOU3BOJICTBAX.

CynHocTh M 3aj1a4M FeHHOH HHKEHEPHH,

[lepeuncaure 3ranbl NOTYYEHUs TEHETHYECKH MOJH(DHUIUPOBAHHBIX MHUKPOOPraHHU3MOB
TIPOJIYLIEHTOB.

OxapakrepusyiiTe criocoObl MoyueHus reHoB MyTéM CHHTEe3a.

Oxapaxrepusyiite crnocoObl nojiyueHus reHoB 1yTém soiaesenns us JIHK.

[ToHsiTHe BekTOp B reHHOH MHXKeHepHH. TpedoBaHMs K TEHETHYECKHM BEKTOPaM.

OIIK-5.2. TTpumensier B npohecCHOHAILHOH JesTeIbHOCTH COBPEeMEHHBIE Mpe/CcTaBieHus 00
OCHOBAX I'eHHOI MHKEHEPHH, HAHOOMOTEXHOJIOTHH, MOJIEKYJISPHOIO MO/IEJIHPOBAHHS

OxapaxtepH3yiTe BEKTOPBI /TSl [IEPEHOCA TeHETHUECKOH HHPOPMAIH B IPOKAPHOTHUYECKHE
KJIETKH.

OxapakTepu3yiiTe BEKTOPHI sl MEPEHOCA TEHETUYECKOH HH(POPMALIMK B 3YKAPHOTHUYECKHE
KJICTKH.

[ IpHHLIHIIBI CO3/aHUs TeHeTHYECKOH KOHCTPYKIIMH Ha OCHOBE TUIA3MHJB! M OakTepuodara.
Brejenue BekTopa B OpraHu3M-peliuiueHT.

. Unentndukanus (CkpuHUHT) 1 0TOOP KJIETOK, KOTOPBIE NPUOOPEIIN JKENAeMbIH I'€H WIIH I'€HBIL.

Bonpocer piasi onenxn xommerenmuu: [1K-1 «CrnocoGeH sKcmiyaTupoBaTh COBPEMEHHYIO
anmaparypy 4 o0opyJoBaHHe JUIs BBINOJHEHHS Hay4YHO-HCCIIEIOBATEIbCKUX TI0JEBBIX H
nadopaTOpHEIX OHOIOTHYECKHX PaboT».

IK-1.1 Ilpumenser B cBOeil [JeATEILHOCTH aHATUTHUYecKoe naboparopHoe 000pyHOBaHHE;
CpeJCTBa BLIYMCIUTEILHON TEXHUKH, KOMMYHHUKAIMU U CBSI3H;

MCTOUHHKH TTOJTYUYEeHHS! TIPOMBIIUIEHHBIX IITAMMOB IPOJIYLIEHTOB. TaKCOHOMHYECKHE TpyIIibl
MTPOYEHTOB.

Tpebopanus, npejrbsisisiemble k npojaynenram BT mpouecco. Mukpoopranusmel GRAS.
Kparkast xapakTepHCcTHKa 3TaroB OHOTEXHOIOTHYECKOro IIpolecca.

OcHOBHbIE KOMITOHEHTBI MUTATENBHBIX CPe/l AJIsl KYJIbTUBHPOBAHUS ITPOYLICHTOB.

[IpyHIMNIBI KOHCTPYUPOBAHUS MUTATENIBHLIX cpell. Kak moaduparoT cocTaB MUTATENBHOM cpe/ibl
(ITC) s kaxxkaoro Buaa npoxayuenrta? Kak onenusarot kauectso [1C?

XapakTepucTHKa CBIPLEBLIX MCTOYHUKOB PACTHTEIBHOI'O W JKHBOTHOIO IMPOMCXONKJICHHS, a
TAKIKE M3 OTXO0B [IPOU3BOJICTBA JUIsl KOHCTPYHPOBAHHS MUTATEIbHBIX CPEL.

MK-1.2. TIposoauT naGopatopHble HCCIIeIOBAHHUS, 3aMePhl, AHATH3bl OTOOPAHHBIX HPHPO/IHBIX
o0pasuos; padoTaTh Ha aHaJMTH4YecKOM J1abopaTOpHOM 000pYHOBAHMH; MCIIOJIb30BAThH
aBTOMATH3UPOBAHHBIE CHCTEMbI KOHTPOJIS DKOJIOTHYECKOTO COCTOSIHUSA TEPPUTOPHHL.
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I'Z.
18.
19.
20.
vl
22
. Iepeuncnure sranbl GHOTEXHONIOTHUECKOTO MPOUECCa, - - - - -~

24.
25.
26.
27.

28.
29,

5
|

32,

37.
38.

39.

[lepeuncnure caraemble unu snements BT nponecca.

HazoBure TakcoHOMHYECKHE IPYIINBI TIPOIYLIEHTOB.

Mcrounnku MOJYYCHUS IPOMBIIIICHHBIX MITAMMOB ITPOAYLICHTOB.
Tpebopanus, npeabaeinsemsle k npoayuentaM BT npomneccos.
Oxapakrepu3syiite Mukpooprannsmel GRAS.

HaliTe 00LIyI0 XapaKTEPUCTHKY OMOTEXHOJIOTHYECKHX TPOU3BOJICTB.

Bonpocs! st ouenxn kommerenuun: [1K-3 «0ToB IPUMEHSTE Ha POU3BOJICTBE GA30BbIE
00WenpopecCHOHANIbHBIC 3HAHUS TEOPUH H METOJIOB COBPEMEHHOH OHOMOTHM Y.

IIK-3.1. Ilpumensier B CBOEH NeATENLHOCTH 3HAHHA O MCTOMOJIOTHYECKHX JOCTHIKEHHSX H
MEPCIEKTUBHBIX HAIIPABJIEHUSAX COBPEMEHHOH OHoJIOruy.

HazoBure oTpaciin HapoAHOTO X035HCTBA, Te MPUMEHSIOT KYJIBTYPBI KJIICTOK PACTEHHIA.

Poae KK u K Tkanei B OHOTEXHOIOTHH.

YCIIoBHA NOIyYEHHUs M KyJIbTUBHPOBAHHS H30IHPOBAHHBIX TKaHEH pacTeHUH.

MeTo/bl KyJIbTHBHPOBAHHUS KJIETOK, TKAHEH 1 OPraHOB PAaCTeHHH HA HCKYCCTBEHHBIX
[TUTATEJbHBIX Cpeax.

I1K-3.2. Bnajieet coBpeMeHHBIMH METOIaMH OHOJIOTHYECKUX HCCIIE[OBAHMIA,
3Ha4yeHue TOTUINOTEHTHOCTH PACTUTENLHBIX KIIETOK MTPH KYJIbTHBHPOBAHHH in Vitro.
Kannycuble Tkauu. TexHonorus monyvenus Kauryca.

. MeTo/ibl BbLAGTCHUS TIPOTOIIACTOR.
31

ITepeunciure cnocoObl KyIbTHBHPOBAHHUS IIPOTOILIACTOR

Bonpocer pas onenkn xommerennuu: [1K-6 «CriocoGen npuMeHsITh Ha MPAKTHKE METOJbI
yupasjienus B cepe OHOTOTHYECKHX W OMOMEMIIMHCKHX [POU3BOJACTB, MOHHTOPHHTA U
OXpaHbl TPUPOAHOH CpeJibl, TPHPOONOJbL30BAHMS, BOCCTAHOBIICHHS U OXPaHbI OHOPECypcoBy.

[IK-6.1. [lpumenser Ha m[pakTHKe METOJbI YyrpaBieHHs B cepe OHOIOIHYECKHX H
OHOME/IHIIHHCKHX TIPOH3BOJICTB

[lepeuncaure GaxrepHanbHble NMpenapaTsl A 3AUTEl PACTCHHI M MEXaHHU3MbI JCHCTBUS Ha
NaTOreHHBL

. bruoTexnonorus npon3BoaCTBa YHTOMOMATOTCHHBIX OAKTEPHIl.
34.
35.
36.

broTexnonorus npou3BoaCTBa FJHTOMOMATOTCHHBIX OHONPENApaToOB Ha OCHOBE IPUOOB
Texnonorus nosyueHus BUPYCHBIX YJHTOMONATOICHHBIX TIPENapaTos,
Hazosute posts AMazoTpodHBIX MHKPOOPraHH3MOB B MOBBIIEHHH TIO0POIHS [IOYB,

ITK-6.2. llpumenser Ha npakTHKe MeTOJbI YIpPaBIEHHS B Cepe MOHHUTOPHHIA M OXPaHbI
MPUPOTHOMH CPE/ibl, IPHPOAONOIL30BAHUS, BOCCTAHOBJICHUS H OXPaHbl OHOPECYPCOR;

Mexanusm mrasorpodrocTH. [lepedrcnnTe OCHOBHBIE TPYIIIBI THA30TPOPHBIX MUKPOOPTaHH3MOB.
llepeuncinre nanbosiee u3BecTHble GakTepHallbHbIE YA0OPEHUS ¥ MUKPOOPTaHHM3MBL, KOTOPbIE
COCTaBJISIIOT UX OCHOBY.

Textonorus nonyuenus Guosioruyeckux yaoopenuit. IlpoayueHtbl, cpeibl, (epMeHTalUOHHAS
TexHuka. OcoOeHHOCTH NPUMEHEHHSI,

3.1.2. Tecrnl
TecTnbl A9 OLEHKH KOMMNETCHIIHH:
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OIK-5 Crnocoben npuMmeHATH B NPO(ECCHOHAILHONH  JIEATEILHOCTH  COBPEMEHHBIC
npeAcTaBieHuss 00 OCHOBaX OHOTEXHOJIOMMYECKHX M OMOMEMIMHCKHX IPONU3BOJCTB, M€HHOH

HHIKECHCPHUH, I-IaH06HOT(3XHOJ10FPlPI, MOJIEKYIAPHOTO MOJACIIMPOBAHML,

HHjmKaTopbl KOMIIETEHLHIH:

OIIK-5.1 [TpumensieT B npodeccHoHaIbHOMN JesSTeNbHOCTH COBpeMeHHbIe npeﬂm aBJICHUS O
OMOTEXHOIOIHYECKUX 1 OHOMENMIIMHCKUX MIPOU3BOICTBAX.  ~ 7~
OIIK-5.2 ITpuMensieT B npodecCHOHANBHONH JIEATENBHOCTH COBPEMEHHBIC MIPEACTABICHHS

00 OCHOBAX I'eHHON MHIKEHEPHH, HAHOOHOTEXHOJIOTHH, MOJIEKYJISPHOIO MOJCITHPOBAHHS
3AJAHUSI 3AKPBITOIO THUIIA

3apanus KOMﬁHHHpOBaHHOFO THIIA € BblﬁOpDM OAHOI'0 BEPHOTO 0TBETA H3 MPE/AJTOKCHHBIX
BAPDHAHTOB

OIIK-5.1 [lpumenser B npod)eCCHOHANBHOM  JEATENLHOCTH — COBPEMEHHbIE
Mpe/JCTaBICHUS 0 OHOTEXHOIOTHYECKHX U OMOMEIMIIMHCKHX ITPOU3BOJICTBAX.

3ajanue 1.
Duzuyeckue Memoobl Oezunmezpayuu Kiemox npooyyenma?
1. MHOTOKpaTHOE 3aMOpPaXHBaHHE-Pa3MOPAKHBAHHE,
2. obpaboTKa HMIET0ULIO;
3. npuUMeHeHHE JIMTHYECKUX (PePMEHTOB;
4. meton (poTalHu
Otaer: 1.

3aganne 2.

Kax evidensiom yenegoti NpoOykm, J0KAIU306AHHbIU 6HYMPU KIEMOK?
KynsTUBHPYIOT NPOAyLEHTA 10 CaMOpa3pylIeHHs KJIETOK;,
Pa3yiensior KyapTypaapHyIo JKHIKOCTE U Ouomacey;
Paspylualor KJIeTKH;

Jlo0aBJIsIIOT KOAryJ/IsiHThI B KyJILTYPIBHYIO JKHIKOCTD.

Ortser: 4.

£ OB —

Jananue 3.

Hazoeume ocnoenoii cnoco® cmepuiuzayuu NUMAMEIbHLIX cped, UCNONb3YeMbLX O/l
DUOMEXHONOSUYECKUX NPOYECcCOs?

1. MapoRO3AYLIHBIM CIIOCOOOM;

2. o0yy4yeHueM;

3. paamanueil B MaJIbIX J103aX;

4. 06paboTKO#l aHTHCENTHKAM;

OTger: 1.

Jananue 4,
Honsmue «Ouoodwvexm» 6 buomexnoio2uu
1. Opranusm, DpoayUHPYIOUMH 11e1eBO MPOLYKT
2. Opranu3Mmbl, BBI3BIBAIONIHE MHKPOOHYIO KOHTAMHHAIMIO TEXHOJOTHUYECKOI'O
obopyioBaHus
3. DepmeHT, HCITONIL3YEeMbIH B J1Ie4eOHBIX 1EIsX
4, (MepMEeHT, UCITONIB3YEMBIN JUIS TEHHO-HHKEHEPHBIX MPOIECCOB
Otser: 1.
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3aganue 5.
Hus onpedenenua kKonyenumpayuu JICUGLIX  KIEMOK MUKPOOP2AHUIMOG 6 CYCheH3uu
UCNONB3VIOM.

1. Ontryeckuii cTanjapt MyTHOCTH;
2. lloceB Ha IUIOTHBIE IMTATENLHBIE CPEJIBI;
3. Tloxcuer B kamepe I'opsiena; i
4. Anmnapat Koxa.
Orser: 2. :

3a/lanust 3aKPHLITOr0 THIIA HA YCTAHOBJIEHHE COOTBETCTBHS

Japaunmne 6. ;
Yemanosume  coomeemcemeue  meacdy  Ouonozuveckumu - memodamu  ymuausayuu
OMX0008 U COOOUECMBAMU MUKPOOP2AHUIMOG

MeTo/abl yTHIH3AIHA CoobmecTBa MHKPOOPraHU3MOB
MeraHoBoe «OpOKEHHE N, WU
A 1 | JIMYMHKHM CHHAHTPOIMHEIX MYX
Ouomeranorenes
Komnoctuposanue 2 | MeranoOpa3sytouue Gakrepuu
AnpobHuble carpo(pUTHBIE MHKPOOPraHH3Mbl
B | BepmuxomnoctupoBanue 3 P pod POOLLE
OTXOJIOB
Muxkpoopraiu3Mbl B IPUCYTCTBHH
I" | 300KOMIIOCTBI 4 poap 2 PECY
JIOJKJIEBBIX YepBel (BEpMUKYJIBTYPbI);

3anumuTe B TabAMIY BRIOpaHHbIC HHU(PEI 101 COOTBETCTBYIOIIUMHE OyKBaAMH.

A b B I’

Oteet: A2B3B4I°1.

Jananue 7.
Yemanosume  coomeemcemeue  medcdy  mepmunamu  u ux - 3HAYeHueM  npu

KYJAbmMusupocanuu Kiemox pacmeHm?

Tepmunbl 3HaveHme

Kionannuoe MHKPOPa3sMHOKEHHE

A - 1 | BxoasT B cocTaB nUTATE/IBHBIX CPe/l
pacTeHui :
5 OUTOrOPMOHBI H HX CHHTETHYECKHE 5 KynbTHBHpOBaHHE H30JMPOBAHHBIX KIIETOK JU1s
aHaloru Oe3BHPYCHOI0 pacTEHHEBOJICTBA
Kamepa Uit BeIpamuBaHus ACTEHHH ¢
B | durorpon 3 P p p

PEryJIHPYEMBIMH YCIOBHSIMH CPE/Ibl

ToTunoreHTHOCTH 4 | Cocrout u3 Heud hepeHITMPOBAHHBIX KJIETOK

CrocoGHOCTh  PAacTUTENBHOM  KIETKH K

Kannycnas tkanb 5
Pa3BHTHIO B LEJIBIH OpraHu3M

3anuinTe BLIOpaHHbIE umi)pbl 10]1 COOTBETCTBYIOLIUMU OYKBAMH:

A b B I Dl

Oteetr: A2b1B3I'5]/14.

3ananue 8.
Yemanosume coomeemcemeue medcdy hepmenmamu u ux uCnonb306ANUEM 6 2eHHOT
unICeHepUU npU NOAYYeHUU NPOOYYEHMOG

®epmentsr ] Hcroan3oBanue B reHHOil HHIKeHePUH

14




A | Jluraza

Karanusupyet cunres JIHK na marpune PHK
(pepmeHT peTpoBHPYCOB)

b | Pectpukraszel

Karamusupytor o6pa3oBaHHe MaKpOMOJICKYII
H3 HMU3KOMOJICKYJIAPHBLIX BCUICCTB

B | [lonumepa3ssr

Katamusupyer KOBAJEHTHOC  CBA3LIBAHHE
3 | yrueBomHO-(hochopHO# 1enu ,[LHK reHa c
- | /AHK Bexropa (cimmBanme) - . i

I" | O6parnas TpanckpunTasza (peseprasa)

Y3HaloT M pa3pe3aloT  OnpeJelieHHbIe
4 | mocnenoBaTebHOCTH HYKJIEOTH]IOB B
mosekyse JIHK (cabliTel pecrpukiinm).

Banniunre B Tabaniyy BeIOpanHbie HQPbI 10/l COOTBETCTBYIOMMMHE OYKBAMH.

A

b

B r

Oteet: A3B4B2I'1.

3ananune 9.

Yemanosume coomeememsue .:H(:’,')IC'()J/‘ GUAOM 6”()!’1}76’)’!0}70]7’!6{ U Yeiblo €20 UCNOIB3OCUHUMA

6 CeJNLCKOM X035UCmEe

Buna 6uonpenapara

Llesib ero ucnoJib3oBanust

A | Hucextun

bakrepuasibHoe  ynoOpeHHe Ha  OCHOBE
Bacillus meganterium var. phosphaticum

b | «A3orobakTepun»

bBakrepunanbHoe  yjo0peHHe Ha  OCHOBE
2 | KIIyOeHBKOBBIX a30THUKCHPYIOLIHX
Oaxrepuii poja Rizobium

baktepnasibHoe  y/00peHHe Ha  OCHOBE

B | boBepun 3 | cBOOOJIHOKUBYIITUX a30THUKCHPYIOIIMX
Oaxrepuii
[IpenapaT ju1st 3alMThl PACTEHHH HA OCHOBE
I | Pusoropdun (HuTparun) g [rPrnapar A g parls :
KOHMJocTop rpuda Beauveria bassiana
[Tpenapat juisl 3alMThl PaCTEHUH Ha OCHOBE
I | PochobaxTepun g |2 FEHEPAT fl o p

Bacillus thuringiensis var. insectus

3anuumtTe B TabauLy BoIOpaHHbIe LH(PBI O COOTBETCTBYIOMMMH OYKBaMH.

A

b

B I 11

Otser: ASBE3B412]11.

3ananme 10.

Yemanosume coomeemcemeue mMedcoy coopysceHusMu U ux Qynkyueti npu o4ucmie

CIMOYHBIX GOO

Coopyxenns DyHKUHA B 04HCTKE CTOYHBIX BOJI

A Periérku 1 | Obe3BokuBaHKE 0CA/IKA Mepel yTHIIH3alMeH

b bensomacioynoBurenu 2 | MexaHHYecKast OYHCTKA OT KPYIHLIX GpaKiinii

B AdpOTEHKH 3 | Ocaxenue wacTUIl Tocie  OMONOTHYECKOH
OYHUCTKH

I BropuuHble OTCTOHHUKH 4 | YnaneHue noBEPXHOCTHBIX 3arpsi3HEHHIH

Il VYmornurenu ocanxa 5 | Paznoxxenue opraHnyecKuX BEILECTB ¢ MOMOIIBIO
AKTHBHOI'O MJIA [1PH HHTEHCUBHON a’palun

3anuinuTe BhIOpaHHbIe HUGPBI TTOJI COOTBETCTBYIOMIMMH OYyKBAMH:

[ A |

b

B, p s S e el
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Otser: A2B4BSI3/11.

3agauus 3aKPBITOro THIIA HA YCTAHOBJICHHC ITOCJICA0BATE/IBHOCTH

OIlK-5.2 [Tpumenser B npo(eCCHOHAILHON  JIEATENLHOCTH  COBPEMEHHDIE
Npe/IcTaBlIeHuss 00 OCHOBaX TeHHOH - MIKEHEPHH, HAHOOMOTEXHOJIOTMH, MOJIEKYJISPHOIO
MOJIEJIHPOBAHU S ;

3apanune 11.
Yemanosume  npasunvuyio nociedosamenbnocmes  npogedenus OUOMEXHON02ULEeCKO20

npoyecca:

F 0

5.

buorexHoiornueckas crajius,
Briaenenue nmpoaykros OHOCHHTE3A,
KoHuenrpupoBaHue 1poJlykra.
[ToxroToBUTEIBHAS CTAJIHS,
Pasaenenne >kuakocTd 1 OMOMACCHI,

Oteert: 41523.

3ananue 12. _
Yemanosume  npasunvuylo  nociedosamenvHocms  ombopa  KAEMOK,  ROAYHUGLUUX
eubpudnyto niasmudy E. coli pBR 322 codepocaiyux pekombunanmuyro JITHK:

1.

(V8]

4.

HJIH IToJIy4CcHUs HU30JIMPOBAaHHBIX KOJIOHHH KJIETOK, TTOJTYHHBILIHX
pexomOuHanTHyto JIHK nenaror nepBHUHBIN IOCEB HA CPEly ¢ aMITHIHMIUIHHOM
Haxorienne kierox, nosyuuBiunx pexombunantyio JHK wmim rudpwinyio
nJjia3MUILy

O16op KOJIOHHUH, BLIPOCIINX HA CPEAe ¢ aMITULM/UIMHOM H HE PacTyIIHX Ha cpeie
C TETPALMKIIMHOM.

[lepeceBaloT KONOHMH CO Cpelbl C AMIIMLM/UIMHOM HA CPeJy € TeTPAlHKIHHOM
MCTOJOM IMCPCIICYATKH

Ortsert: 1432.

Jajganue 13.
Vemanosumes NPAGUILLHYIO HOCNED0BAMENLHOCINb IMANOE NPUEOMOBICHUSA
AMOMONAMOLEHIBIX NPENAPAMOG!

I

BbIC)/]_UHBaHHe H KOHIIEHTpalHsd Ha pacrl BUTHTEIILHOH CYHIHIIKC.

2. I'myOuHHOE KyJIBTUBHpPOBAHHE JUIsI MAaKCHMaJIbHOIO HaKOIUJICHHS KIETOK M
tokeuna Bacillus thuringiensis;
3. CmemmuBande ¢ kKaoJuHoM M (pacodka B KpadT-MELIKH C I[TOJMITHICHOBBLIM
BKJIJIbILIIEM.
4. TlocnenopaTtenpbHOE HAKOIMJIEHHE T[OCEBHONO Marepuaia B JiaDoparopuu H B
MIOCEBHOM arrapare.
OTtser: 4213.

3ananme 14.
Yemanosume npaeunvryio nociedogamenvHocms CmMAaouiino2o HAKONIEHUA NOCEEHO20
MAMepuana MUKpoop2anu3mMos sl 6Hecenus 6 buopeakmop.

]
2,

BHecenust Macchl pojiylieHTa W3 HHOKYJIATOpa B OHopeakTop
BTopoe nokosnenue Ha JKUJKOH cpesie B NpoOUpPKax U TpeThe B Kobax

3. 3aKOHCEepPBUPOBAHHBIH ILITAMM MPOILYLEHTA
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4. lleproe nokosieHue Ha KOCOM arape B pooupke
5. UYerBeproe IOKOJIEHHE HA JKHAKOM cpede BO (IIAKOHAX, C TOC/EAYIOUICH
3arpy3K0i HHOKYJIATOpa
Oreet: 34251,

3ajanne 15.
~Vemanosume -npasunviyio-- nociedosamenbHoCms - NPUSOMOGILEHUA - DUOYO0Openus ——
cyxo2o «A3omobakmepunan:
1. BoicyumBanne OHOMAcChb! B paCHbUIMTENbHOMA cyimike rpu 65-75°C
2. Kynprusnposanne 6aktepuii riiyOHHHBIM METOLOM B KOHTPOJIHPYEMBIX yCJIOBHSIX
JI0 Hava1a CTalliOHapHO| (pazel
[lonyyenne = nocepHoro — Marepuana aémctmxénpyloumx Oaxrepuit poﬂa
Azotobacter
4. PazneneHue KyJabTypalabHOI XKUJIKOCTH U OMOMAacChl
5. CmemmnBanne OHOMACCHl ¢ KAOJIMHOM M pactacodka B repmeTHuHble Melkn 0,4-
2,0 kr
Otget: 32415.

(8]

3AJIAHUE OTKPBITOI'O THUIIA
Jananue 16.
C kaxoil yeavlo uCnoOL3VIOM 3HMOMORAMo2enble npenapamot?
OTBeT: JUIsl PKOJOTHYHBIX METOI0B OOPBOBI C BpeAUTEIISIMU PACTCHUH.

3ananue 17.

Oxapaxmepusyitme yeib U CYuHOCMb GEPMUKOMROCIUPOGaIUA?

OtBer: 3TO METOJA YTHJIM3AllMH OPraHMYecKHX OTXO0JI0B € [OMOILBIO acCOLHAIMH
MHKPOOPraHW3MOB B MPHUCYTCTBHH JOXKIEBBIX YepBE (BEPMUKYJIBTYPHI).

3apanue 18,

C kakoil yenvlo UchoaL3VIom Kypuible SMOpUoHsl 8 buomexnono2uu?

OtgeT: jist MOJYYEHUs] BUPYCHOM Macchl IIPU MPOU3BOACTBE BAKLMH U JIMArHOCTHYECKHX
AHTHUI'CHOB, JUIA aTTCHYalluH (OCHa6J'I€HHH) B[/I]DYCOB l'IpH [MOJIYYEHHH BaKIIMHHBIX 1HTAMMOB.

3apanue 19,
C Karoil yeavlo 6 CelbCkoM X034Ucmee npuUMensiom npenapam «Asomoodaxmepui»?
OTBeT: Kak OakTepuanbHOe ynoOpeHHe st 000ralleHus TOYBbLI a30TOM.

3apanne 20.

Umo makoe akmuGHvlLil i, NPUMEHAEMbLL NPU OYUCIKE CINOYHbIX 6007

OTBeT: TPUPOJIHAS ACCOLMALHS MHKPOOPIaHM3MOB, KOTOPBIE B KAueCTBE HCTOYHHMKA
MUTAHKS] UCIIOJIB3YIOT OpraHyecKHe BELIeCTBAa CTOUHBIX BOJL

[IK-1 CnocoGHOCTBIO IKCIUIyaTHPOBATh COBPEMEHHYIO almnaparypy M obopyjoBaHue s
BBIMOJHEHUS HAYYHO-HCCIEI0BATEILCKHX MOIEBBIX H JIAD0PATOPHBIX OHOJOTHYECKUX padoT

HnaukaTopsl KOMIIETEHIIHIH:

[1IK-1.1 Ilpumensier B cBoeif JeATeNILHOCTH aHaIUTH4Yeckoe abopaTopHoe 000pyLOBaHHE;
CpeJICTBA BLIYHCIUTEIBLHONH TEXHUKH, KOMMYHHKAIHMH U CBSI3H

[1K-1.2 TlpoBoaut naGopaTopHble HCCIEOBAaHMS, 3aMepPbl, aHaIM3bl OTOOPAHHBIX NMPHPOAHBIX
oOpasnoB; pabortath Ha aHaJIUTHYECKOM JjabopatopHOM 000pYIOBaHMH; MCIIOJIb30BATH
ABTOMATH3MPOBAHHBIE CUCTEMbI KOHTPOJIA KOJIOTHYECKOr0 COCTOSHUS TEPPHTOPHIA.
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3AI[AHI/IH 3AKPBITOI'O TUIIA

3ajaHus KOMOMHEPOBAHHOTO THIIA ¢ Bblﬁopom 0/IHOT'0 BEPHOT0 OTBETA 3 npenﬂomeﬂﬂhlx :
Bapl’laHTOB

[IK-1.1 Tlpumenser B CcBOEH  JIESTENLHOCTH  aHAJIMUTHYECKOE J1abopaTopHOE
00opy/l0BaHKE; CPe/ICTBA BHIUUCTUTENLHOH TEXHUKH, KOMMYHHKALHH U CBSI3H '

Jaganue 1.
Kaxoe obopydosanue npumenaiom 014 nonydenus ouozasa?
1. AHaspocTar;

2. MeraHTrenkn;

3. buodunbTpsl;

4. AdpOTEeHKH,

5. AMIumduKaTops!
Ortger: 2.
3aganue 2.

C karoii Yelblo npumMenAion NOBePXHOCHHO-AKNUGHbBLE deljecmad 8 Ouomexuonoeuu?
1. CtumynsiiMM pocTa MUKPOOPraHU3MOB;
2. Crepunuszauuu,
3. llenoramenus;
4. BblieneHuss MUKPOOPraHU3MOB.

OtseT: 3.
Jaganue 3.
Cronbko cmaduil guidelsiiom 6 anaapobHom npoyecce duomemarnozenesa’?
1. Jlse;
2 HeTRIpe;
3. Tpu;
4. Ilsats.
Otger: 2.
3apanue 4.

Kakoso cmpoenue niazmud npumensiemvlx 6 2eHHOU unicernepuu?
1. YHactu xpomocom;
2. ABTOHOMHBIC MOJIEKYJIbI uueiHou JJTHK;
3. Jlsyxuuruartbie koabuenble JJHK ¢ HeckonbKuMu caliTaMu pecTpHKIUM;
4. VYwuactiu mosekynsl HPHK.
Orser: 3.

3apanue 5.
C kaxoll yeavio 6 2eHHOU UHIICEHEPUU UCROTLIVIOM «2CHLI-MAPKEPbL»?
Jl1s1 NOBBILIEHUS! AKTUBHOCTH PEKOMOMHAHTA;
2. Jlns obpazoBanus KOMIETEHTHBIX KJIETOK XO35MHa;
Jlisat MojmpuKkany MecTa B3aUMOIEHCTBUS PECTPHKTA3 C CyOCTpaToOM;
4. Jlns orbopa pekoMOWHAHTOR.
Orgert: 4.

3aganus 3AKPBITOT0 THIIA HA YCTAHOBJ/ICHHE COOTBETCTBHH
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Sananue 6.

Vemarnosume coomsememeue medcoy gasamu pocma npooyyenma u Cunme3om yene6o2o

npooykma
®a3pl pocTa NPOAYUEHTA CuHre3 1eneBoro NpoayKra
1 | «M-koHUIEHTpaUs» HIH MaKCHMaJIbHOE

A | Ormupanus
o ! KOJIMYECTBO KJIETOK ITPOAYIEHTa
b | Cranuonapras daza 2 | Bropuysbie MeTaboauThl
B | Jlorapudmmueckoro pocra - 3 | IlepBuunbic MeTaOOIHTLI

o 4 | He BHI aGaTBIBa}OTCSI‘LIeﬂeBbIG MpoAyKTHL Yncsio
I' | Havasno crauponaproit ¢aswl g POLJ. :

JKABBIX KJICTOK 3HAYM' TCILHO COKpalacTcA

3anumure B TabiuIy BBIGpaHHBIe HAQpbI M0/ COOTBETCTRYIONMMH OYKBAMH.

A

b

B L;

Oret: A4B2B3TI°1.

3apanue 7.

Yemanosume coomesememeue .-11'(:’;):‘6‘0)} Memooamu KYJIoMUBUPOGAHLUA npo()yz.;ei-mm(i u
OﬁOpy()OGGHH@.M, Konmopaoe 0151 2MO20 Ucnoib3yemcs

MeTo/Ibl KYJILTHBHPOBAHHS Hcenonblyemoe obopy/1oBaHue
A | TloBepxHOCTHOE 1 | TpyGuatslii peakrop S-006pa3Hoii hopmbl
B | Tepnospusckoe riyGuaHGS 2 B xauectBe «Onopeakropos» m.0. boinbline
TOJIHOCBI, YAIlIKH IETPHU C IUIOTHBIMHA CPeJaMu
B HenpepbiBHOE  KYJILTHBUPOBAHHE B 3 Omuu - pepmentep (oAHOCTAMIHEIT Mpolecc)
PEKUME TTOJTHOTO BBITECHEHHUS uim jea u bonee hepmenrtepa
r HernpepbiBHO-1IpOTOUYHOE 4 Knaccuueckne OMopeakTopbl ¢ MEXaHHYECKHUM
KYJIbTHBHPOBAHHUE MM 9PIH(THBIM cliocoOaMu nepeMelnBaHus

3anuunTe BplOpanHble HHQPHI 101 COOTBETCTBYIOILUMH OYKBaMH:

A

b

B I

Orser: A2B4B113.

Jaganue 8.

Yemanosume coomeemcmaue

;'l/!é’JIC()y Memooamu KoHmMpoJis .:‘l'l’l!h'p()61!’0!!081,{116()]{08()

3aepAIHEHUS 6030YXA HA NPEONPUAMUAX NO NPOU3COOCMEY OUONPenapamos u Memoouxou
ucenedo6anusl

Meroa konrpoJis

MBTOIIHKEI BBINOJIHCHHUSH

A [Ipomyckarot BO3/IYX uepes (GUIBTPEI U
AcTiHpalMoHHBIH METO/T IIOJICYATHIBAIOT KJICTKH TIPU  MHKPOCKOIIMH IOCIE
OKpaIlHBaHUsI
b Onpenesienne MUKPOOHBIX YACTHIL, OCEJIANOMIMX Ha
CelMMeHTallMOHHbIH IOBEPXHOCTL Hawek [lerpu ¢ mIoTHOH nuTareabHOH
Cpenoi.
B ) OcyIecTBAAIOT ¢ MCIONL30BAHMEM  ammapara
Merox ¢puibTpauun ;
Kporosa
3anumure B Tabauiy BeIOpaHHBIE U PHI TOJI COOTBETCTBYIONMMH OYKBaAMH.
A b B

Orser: A3b2B1.

19




3aganue 9.
Yemanosume coomeememeue medncdy HUCMbIMU ROMEWEHUSMU U PEKOMEHOVEMbIMU
npedenamu Mukpoonoli konmamunayuy cozaracro npasuiam GMP

Kuaace unersix nomemeHuii Pexomenayembie npeaebr MEKPOOHOI
kouramunamun B KOE/v’® BO31yXa

A A 1 200
E B 2 < SR SERTENS it Pt ]00_ . A i
B C 3 <1
A D 4: ) : : St elf)

Banuuinte B TabJMIly BhIOpaHHbIE IH(PHI IO COOTBETCTBYIONIUME OYKBAMM,

A : b : " B _ )l

Otser: A3B4B2]11.

3ajpanue 10.
Vemanosume — coomeemcmeue  medncoy — KIACCOM  HUCMOMLL  RPeOHA3HAYeHUeM
nomewenui/3on coznacro npaguiav GMP

Kiace unerorsl nomemenuii IIpeanasnavyenne nomemenuii/son

A A 1 | CrepunbHble O0KCHI, B KOTOPBIX OCYHIeCTBIsIeTcs padoTa ¢
MHUKpPOOPraHu3MaMu

. 2 | JlokanpHas 3amuTHAS 30HA HaJl paboueii MOBEPXHOCTHIO

2 £ CTOJIa, B IOMELIEHUSX YUCTOTHI Kiacca «B».

B C 3 | 3a MOAroTOBKH IOCYIbI, KOPUIOPLI ePeMELICHHS

epcoHaa, MaTepHaJIoB M ITPOJIYKTOB, TEPMaIbHbIE KOM.

r D 4 | 11103l Ut ABHAKEHHUS [IEPCOHAIA, OJIEBAHMS 3 THOH
0JIK/IBl M IBUIKECHUS] MAaTepHAIoB U3 30HLI «D» B «By.

3anuiKTe BbIOpaHHbIe HU(PBI 01 COOTBETCTBYIOMMMH OYKBaMHU:
A b B L

Otrset: A2b1B41°3.
3agaHus 3aKPBITOro THIA HA YCTAHOBJICHHE T0C/ICI0BATCIALHOCTH

[IK-1.2 TIpoBoaut nabopaTopHble HCCIECIOBAHHUS, 3aMEpbl, aHAIN3bl OTOOPAHHBIX
NPHPOAHBLIX  00pasuoB; paboTaTh Ha AHAIUTHYECKOM J1aboparopHOM  000pY/I0BaHHH:
MCITOJIB30BATh  ABTOMATH3MPOBAHHBIC  CHCTEMbl  KOHTPOJIS  HKOJIOTMUECKOTO  COCTOSIHHSA
TEPPUTOPHIA.

3ananue 11.
Yemanoesume npasunsvuyio nociedogamensnocms RPU2omoGRenust Kyibnyp KaiiycHblx
mranet pacmeru. _
1. HM3menpyarOT KycOYKM TKAaHH B acCElTHUCCKUX YCIOBHSAX M PACKIA/BIBAIOT Ha
IIOBEPXHOCTH CPeIbl, KYJILTHBHPYIOT B (PUTOTpOHE;
2. IloaroraBiauBaioT CrTepH/ibHbIE MHOIOKOMIIOHEHTHBIE IUIOTHBIE ITHTATENILHBIE
CpPe/Ibl M NOCYY JUIsl KYJIBbTHBHPOBAHUS;
3. Tlocne modyueHHs Kajulyca BO3MOMKHO IPOJIOJUKEHHE €ro BhIpAlMBaHHsi Ha
TUIOTHOH CpeZie MITH MOJIy4YEeHHE CYCIIEH3HH KIIETOK;
4. CrepuaM3ylOT MOBEPXHOCTH HacTeil pacTeHHsi (JIMCThS WIIM CTBOJI), B3ATHIE OT
MOJIOZ0rO 30POBOr0 pacTeHHs (IIPOMBIBAIOT BOJOH C MBLIOM, OIOJACKHBAIOT M
[IOTPYIKAIOT B JIC3UH(DUIIMPYIOIIHE PACTBOPEI);
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%

Y CTCPHUJIBHBIX DKCINJIAHTOB CKaJBIICJIEM YIAJIAOT HAPYXHBIC CJIIOH KICTOK Ha
cpesax;

OrgeT; 24513.

Japanuwe 12.  Vemanosume  npasunvnylo  nocinedogamenvHocns  NPOU3B00CMEd
nPOMUGOBUPYCHBIX GAKYUH HA PAZBUBAIOUJUXCS IMOPUOHAX KYP (1{3):

1

n B L N

3apaxeHue- KD B-aCeIIFUUCEKHX YEIMOBHAK -~ v wmn = oo
KynbTHBUpOBaHHE SMOPHOHOB, NOCJIE 3apaXKeHUs! 6 7 CYTOK
Onpenenenne xuznecrnocodbnoctu KO nchM osocxonupoaaﬂmi
[TojroroBka BaKUMHHOTO IITAMMA BUpYCa e

Cobop BprCCO,Hep)KaIHCFO ‘MaTtepuaa, nocie OXJIaKICHHs 3M6pHOHOB npn +4-
6°C,

Otser: 34125.

Jananpe 13.
Yemanosume npasunbiyio nociedosamenbHocms 2Manos no020MoGUMENbHO CMaoull
51t’O]??GXH()."I()P,HH'L’CKOR() J‘?}JO!,’BCCC{.'

1.

B

5.

HMHokyJistinst IpoJiyleHTa B XKHAKYIO 11 IIHTATeIbHYIO cpejly OMopeakTopa
OumncTKa ¥ cTepuau3alus OHopeakTopa;

[TonroToBka u HaKOIIEHHE MPOAYLEHTA B HEOOXOIUMOM 00BEME;
IlojroroBka u crepuimu3zaiis razos (Kak paBHIo BO3JlyXa);
[IpuroTtosienune u crepuinzanns cydocTpaTa (MUTaTeNbHONH CPe/ibl);

Orsert: 23541.

3ananue 14.
Yemanocume  npasunbiylo  Rociedo8amensHOCHmb  Memoo0e  HenpoOOIACUMENbHO20
xpanenus OUOI0euYecKUx 00bEKMos 6 3aGUCUMOCIU O CIOICHOCNU

lis
2.
O

4.

J.

3amopakuBaHHe npu TeMrneparype oT MuHyc 10 1o munyc 20°C

XpaHeHHE B BOJIC U BOJHO-COJIEBBIX pacTBOpax

XpaHeHHe B X0JIOAMJIBHOH KaMepe B HATUBHOM COCTOSIHUH I1pH TeMmIiepatype +4 -
0

XpaHt’,l‘IHC BbICYHIMBAaHHUCM Ha TBEPIBLIX HOCHUTEIIAX

XpaHeHue moj MUHHepaILHLIM MAciIoM

Orset; 35214,

Jananue 15.
Hocmaseme 6 npaguibnol NOCIEO0BAMENLHOCMU  dDMANbLL  OYUCMKU  CIMOYHBIX GO0
OUOMEXHONO2UYeCKUX NPOUBOOCME:

I

buomornyeckast o4HCTKa

2. Bropuunoe oTcTanBaHHe

3. Mexanuyeckas O4YHCTKA

4. O0e3BOXKUBaHHE OcajlKa

5. OGe33apakMBaHHe OUUIICHHON BOJIBI

6. IlepBuunoe oTcTanBanue
Otser: 361254,

3AJJAHHE OTKPBITOI'O THIIA

3apanue 16.

Ymo acnsemes anasnuviv Kpumepuem omoopa npodyyenma 6 kavecmee Ouoodvexma?
OrBeT: cr1ocoOHOCTh CHHTE3UPOBATD 1IEJIEBOIl IPOJIYKT

2]



3ananme 17.
OcHogibie Memoowl co6epUteHcmEo8anus buoobvexma 6 cogpemennol buomexnonro2uu?
OtBeT: reHHas U KJICTOYHAS HHKCHEPUA

3apanue 18.

Kar cmepuiuzyiom mexnonio2uyeckuii 6030yx 0as OUOMEXHON02ULeCKUX NPOU3E00CNE?

-OTBeT:  (PUIBTPOBAHHEM ~C - HCHONB30BAHHEM ~MeMOPaHHbIX- (PUABTPOB U3 - Te(iioHa ¢
JameTpom nop 0,2 MM

3ﬂ,£ldH]Ie 19.

C' kaxou yeivio 6 OUOMEXHO. 102UYeCKO; M npous@o()cmge npumeHsiom k()azymmno?
Obvsicnume cyunocms npoyeccd.

OrBer: JUIA pasiaclieHud KHIAKOCTH H 6HOMaCCb]. B KJICTOYHYIO CYCIICH3HIO ,[lO6EiBH${IOT
pCarcHThl, CHOCOGC’I'B}/IOU_IHG OCANKJIAECHHIO 60nee KPYIIHbLIX KJICTOUHBIX KOHTJIOMEPATOB, H
OTJEJICHUIO HX OT HKHJKOCTH IYTEM OTCTaHBaHMSL,

3apanue 20.

C' karxotli yenvlo 6 OUOMEXHONO2UYECKOM NPOUZCOOCMBE MPUMEHSIOM OmCmaueanue?
Obwacnume cyunocmes npoyeccd.

OtrBer: Juis paszjeiieHus XHJIKOCTH W Ouomacchl. OTcramBaHHe — pas/elIEeHHe 1101
JIEHCTBHEM I'PABHTALIMOHHBIX CHJI (UACTO HCIIOJIB3YIOT IPH OUUCTKE CTOUHBIX BOJL).

I1I{-3 I'oTOBHOCTH MpPHMEHSTH Ha TPOU3BOJCTBE 0OazoBble 0OINenpodeccHoHalbHbIE 3HAHNS
TEOPHUH M METOJIOB COBPEMEHHOH OHOJIOrHH

HMupmkaTopsl KOMIETEHIHH:

[1K-3.1 TlpumensieT B cBoeil IeATEJLHOCTH 3HAHHUS O METOJOJIOTMYECKHX JIOCTHIKEHHAX H
MEPCIEKTHBHBIX HAMPABICHHIX COBPEMEHHON OHOIOTHH.

[1K-3.2 Bnajieer coBpeMeHHbIMH MeTOIaMH OHOJIOTHUYECKUX UCCIIe10BaHu

3AJAHUS 3AKPLITOI'O THUIIA

331]3HHH KOMGHI[H]’)OBaHHO[‘O THIIA € BblﬁOpOM OJHOTO BEPHOro oTBeTa H3 MPEIT0REHHBLIX
BAPHAHTOB

[1K-3.1 IlpuMeHseT B CBOCH IEATEILHOCTH 3HAHUSA O METOAONOTHUECKHX JOCTHIKCHHUAX H
NEePCIeKTHBHBIX HAPABJCHUAX COBPEMEHHOI OHOJIOTHH.

3agannc 1.
Kaxyto GpyHKuio B 6MopeakTope BbIIONHAIOT 0TOOHHUKH?
1. IlepememnBanue; i
2. Ilenoramenue;
3. AspupoBaHue;
4. Crepunusanus.
Otger: 2

3ananue 2.
Kax naszvisarom ghpazmenm mxanu wni opeanda 00HOPHO20 pacmenus, UHKYoupyembiii Hd
numamenvioil cpeoe.
1. Dkcriant;
2. Kamnyc;
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3. DmOpuon;
4. PerenepaHnr.
Otgert: |

3apnanue 3.
Boioepume memoo cmepunuzayuu 6030yxa, hocmynaiouje2o ¢ buopeaxmop

l. T'amma obiyuenue;

2. TepMuuecKuii HIH XUMHUECKHIL;

3. IlapoBo3ayIiHblii;

4. Tlacrepusanus uiu KUNSYCHHUE;

5. ®OuibTpauus, ¢ HCMoNb30BaHHEM (bmlepOB v JJ,HaMeTpOM nop 0, 2 MKM.
Otgert: 5

3ananue 4.
K buopeakmopam ¢ nnesmamuieckum nepememuéaniiem OmHocames?
1. buopeakTopbl ¢ MEXaHMUYECKUM [IE€PEMEILINBAEM
2. buopeakTophl ¢ LHPKYJISHOHHBIM (THIPOAMHAMHUYECKUM) TIEPEMEIIHBAHUEM
3. Dpnudrisie
4. bapbotaxHble.
Ortgert: 4.

3ananne 5.
B kakoil ¢haze pocma npoodyyenma cunmesupyemecs Hauboibiiee KoJIUYecmeo nepeutHoLx

memabdonumosg?

1. Jlar-haze;
2. DKCIIOHeHIHaNbHOH daze;
3. daze orMHpaHus;

4. CrauuoHapHOil ¢a3e;
Orpersl,

3alaHus 32aKPLITOT0 THIIA HA YCTAHOBJICHHE COOTBETCTBHSA
[1K-3.2 Bnaneer coBpeMeHHBIMH METOIAMH OHOJIOTHYECKUX HCCIEIOBAHNH

3apanue 6.
Vemanosume — coomeemcmeue  medcoy  pazmepom U YeaesbiM — HAZHAYEHUEM

Ouopeaxkmopos.

O6bémy (pazmepy) LleneBoe HazHaueHue

ONBITHO-MPOMBILUICHHBIC  (MHMIIOTHBIE)

A (100-10 000 1): 1 | Moaenupoganue TpoMBILIIEHHOTO ITpolecca
b | Jlaboparopusie (0,5-100 1); 2 | IlpoMBIIINIEHHBIE TPOLIECCHI
B | Mpombiwensbre (10 000-100 000 ). 3 [Tlepeuunas orpadoTKa OHOTEXHOJOTHYECKHX

IIPOLECCCOB

3anuiuure B TaOJIMLLY BEIOpaHHBIE LU

bl 1101 COOTBETCTBYIOIMMHU 6yKBElMI/I.

A

b B

Otsetr: A1bL3B2.

NPOUCX00SWUX 6 OUOPearkmopax

3aganne 7.

Yemanosume coomsememaue .»UEJI(-'())) PeNHCUMOM paﬁ()mb.'. U CYUWHoOCmslo npoyeccos,

|

Pesxum padornl

CymHoCTb HpoLeccoB
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A | Tlepponnueckoro aeicTBus 1 |PaboTatoT HENPEPLIBHO € MOCTOSHHONH CKOPOCTBIO
OJIAYH ChIPbSl ¥ OTBOJIA LIEJIEBOT0 MPOJIYKTa.

b | IlomynenpepeiBaoro geifctBust | 2 |Cplpbe MOCTYHAET HEHPEPBIBHO WIJIH IOPLHAMH, a
IIPOAYKTEI PEAKITHH BBIIPYKarOTCs [EPHOJIHYECKH

B | HenpepbiBHOTO JieHicTBHSE 3 |EAMHOBPEMEHHO 3arpy»aroT HCXO0HbIE KOMIIOHEHTHI,
3aTEM IOJIYYEHHYIO CMECh Bb]prH{a}Of

anuiunTe BoIOpaHHble LHQPBI 10/t COOTBETCTBYIOHIMMH OYKBAMM == e e

A b 7 B

OTBéT: A3B1B2. .

3ananue 8.
Yemanosume  coomsemcmeue  medicdy  cnocobom  Odesungpexyuu i obvexmamu
desunghexyuu na buonpednpusmuu

Cnocob aesundexuun ObbexT aesunderun
i [Iporupka ITOBEPXHOCTEH TKAHBIO, | ["opu30HTaNBHEIE TOBEPXHOCTH
CMOYEHHOH 1e3pacTBOPOM
OpounicHye ae3pacTBOPOM C YIAJICHHEM ’ Hesungexuus BO3/yXa "
JKHJIKOCTH TIOCJIEe 9KCITO3HIIHH. TPYJHOAOCTYIIHBIX MECT ITOMEILEHHH.
B | llorpyxenue B pactBop 3 | 'maakue noBepXHOCTH
[' | AsposonbsHas oOpaboTka - 4 | Hebonbinue 00bEKTHI
Sanuimre B TabuIy BRIOpaHHBIE (D PBI I10]{ COOTBETCTBYIOIMMH OYKBaMH,
A b B I’

Otetr: A3B1B4172.

3ananue 9.
Yemanosume  coomeememeue medcdy GuOAMU  GaKyun U QCUCMEYIOUUM  HAYATOM
KANCOOU BAKYUHBL (UMMYHO2CHOM).

Buae! Bakunn HmMMyHOreH
ABMPYJIEHTHBIE HJIH ATTEHYHPOBAHHbBIE
A |CuHTeTHUECKHE 1 by Yol
MHKPOOPTaHH3MbI

AHTI/IFGHLI, BBIOACTIACMbBIC MUKPOOPTraHu3MaMHK HJTH

b |MuaxkruBMpoBaHHbIE 2
M3BJICYCHHBIC U3 HUX

Mukpoopranu3Mbl YOUTbIE (PU3HYECKUM HITH
B |Kugsie 3 |XMMHYECKHM CIOCOOOM IIPH COXPAHEHHH
WMMYHOT€HHOHW aKTUBHOCTH

CocTosT u3 MHKpPOOpPraHu3MoB, COXpaHsAIoIuX B

[I' |CyObenuHuuHbIE 4
POLECCe U3TOTOBIICHHS CBOIO IIEJIOCTHOCTD
J1 |Kopniyckyisipabie 5 |lTonyueHHble TEXHOJOTHEH CHHTE3A
anuiute B Tabyivily BeIOpaHHbIE HUQPHI 10 COOTBETCTBYIOIIMMH OyKBaMH.
A b B I )|

Orser: ASB3BIT2]14.

3ajpanue 10.
Yemanosume  coomeemcemeue  medcoy  APOMBIULICHHBIMU — MEMOOAMU  NOJAYYEHUA
GUPYCHBIX AHMUSEHOG HA KACMOYHBIX KYAbMYPAx U 000py00sanuem Oist KYIbmuGUpPOGaHs

HpOMb[lIlJ'leHHble METOALI IMOMYYCHHHA 060[)3’[10[!-2}{“8 JUISL KYJIBTHBHPOBaHUA
BHPYCHBIX AHTHIT€HOB
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A | KynbTuBHpOBaHUE HA MUKpPOHOCUTENSIX | |

OpaudTHbie, GapOOTAKHBIE H BOTHOBbIC
OHOpeaKTopsl

DepmeHTEPBI ¢ MOTUMEPHBIMU [IAPHKAMH B

b KyﬂhTHBHpOBElHHH B MOHOCJIOC 2 cpene, Ha TTOBEPXHOCTH Ka)J[0ro OTAC/ILHOIO

mapuka odpazyercst MOHOCIION.

Hcnonp3oBanune MarpalcB, MHOTOYPOBHCBLIX

B | Cycnienzuonnoe KyJabTHBHPOBaHHE - | 3 | (p1akoHOB ((pabpUK KICTOK), INIaAKUX H.

pudIIeHBIX POJLIEPHBIX Oy ThUICH

3anumuTe B Taﬁﬂﬂlly BmﬁpaHHme H,H(l)pbl o1 COOTBETCTBYIOILIUMH 6)"KB£1MH.

A

b . B

Oreetr: A2B3BI1.

38ﬂaHHH 3AKPBITOrO THIIA HA YCTAHOBJICHHE ITOCJIEA0BATEIBHOCTH

Jamanme 11.
()C”()()’Hl’:f@ 2Hmdansl n])OuB(;’()()Cﬂ?(fﬂ NCUBBLIX U HHGKmHGZJpOGCHH[bIX C!HH?M6ah'n?€])l(ﬂ4'{bﬂblx u
NPOMUBOGUPYCHBIX BAKYUH.

L.

[Toaroroska BcrioMorare/ibHbIX KOMIIOHEHTOB;

2. Tlonyuenue akTHBHOM cyOcTaHIMU (1EJICBOTO NPOAYKTa, AHTUI€HA);

3. Tlonydenue roToBoi (JOpMBI BAKIIHHBL

4. CoeJuHeHWe aKTUBHOH cyOCTaHIIMH CO BCIIOMOIaTeIbHBIMH KOMIIOHEHTAMH;
Ortsert: 2143. '

3ananue 12,
VCH?CH-!() GUme npa()’uﬂ b”yi‘() nocxredoaameztbnocmb n()ﬂywen U ] leyCC()()GpJICGIUEP()
.wanwpuaﬂa C UCNOJIBL306UHUE K_}/’;’lbmyp KAEeMoK (K_}l’fbﬂ?ypa.flbﬂaﬂ HIBXHOJI()E.’HX)

1.

(')

Ha OTMBITYHO KJIETOYHYIO KYJBTYPY BHOCAT [OJIEPHKHBAIOLLYIO CpeIy |
BAaKIMHHBIH ITAMM BHpYCa, KYJIbTHBHPYIOT

O11eHHBAIOT KAYECTRO KJICTOYHOTO CJI0S MO MajbIM YBEIMUEHHEM MUKPOCKOIA
[TonrorapnuBalOT BaKLMHHBIA LITAMM BHpYyCa

CavBaOT pOCTOBYIO Cpejly B CTCPUIBHYID €MKOCTh M OTMBIBAIOT MOHOCIIOH
pacTBopoM XeHKca

Yepes 24 yaca KyJbTHBHPOBAHHS OLECHHMBAIOT JCHCTBHE BHpyca Ha KJIETKH IO/
MallbIM YBEITHYEHHEM MHKPOCKOIIA

OTseT: 23415.

3aganue 13,
IMocmaseme 6 npaswivHOU  NOCIEOOBAMENbLHOCMU  YManel  cOopa uUMMYHO2eHA npu
K_}z’.f’[bn‘??li()‘ll’]?()()’ﬂ”Hl{ ()’prCCT HA KI1emodHovlx Kyabmypa.r.

1.

4.

BoIHUMAIOT KyJNBTYpalbHyI0 MOCYAy W3 TepMmocrara, nocie toro kak 50 %
KJIETOUYHOTO ¢JI0st OYJIET NOpaueHo.

Ilociie oTraWBaHHS BHPYCCOJEPKAILYIO JKHIAKOCTb COOMPAIOT B CTEPHIILHBIE
¢dakoHbl

OueHUBAIOT KJICTOUHBIH CJIOH 10/ MaJIbIM YBEJIHYeHHEM MHKpOCKona yepes 24
yaca rocine 3apaxenust Ha Hamduue LITT/T.

JList cHATHS 3apaXKeHHOro KJICTOUHOTO CJIOSl TIOMEMAKT KYJIbTYPAIbHYIO HOCY 1y
B HMU3KOTEMIIEPATYPHBIH XOIOMIILHUK.

Oter: 3142,

Janaune 14.
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Vemanosume  npasunviyio  nociedosameivnocmes  ¢haz  pocma  npooyyenma  npu
2AYOUHHOM KYNLMUSUPOBAHUU?
l. Hexoanas daza (nar-hasa wiy HHIAYKIHOHHBIH [E€PHOJ).
2. CrauuonapHast ¢aza pocra, HIH MAKCHMyMa, Ha MPOTSHKEHHH KOTOPOMH
YHCJICHHOCTh MUKPOOHOH MOMYJISIIHN He YBETHUHBAETCS.
3. ®aza norapudMuyeckoro (Jor-aza) HiIH IKCMTOHESHIHAILHOTO (TIOKA3aTeIbHOTO)
4. ®asza ormupanus MUKpoOHOI nonynsuuu. Ilpuunnamu orMupanus MUKPOOHOI
MOMYJIALKMHW - ABJISIIOTCA - HMCTOIICHHME CpeJbl W HaKOIJIEHHE B Hell QoJIBIIOro
KOJINYECTBA TOKCHYHBIX TIPOAYKTOB METAGOIU3MA.

OtBeT: 1324. :

]

3ananue 15.
[locmasbme 6 npaguibHOU  NOCICAOBAMEILHOCMU  9MANbL  NPOOONOI2OMOBKU UL
suioenenus JJHK uz ucenedyemoco buomamepuana
1. JIuzuc KJIeTOK JI1s BLICBOOOKACHHUS HYKJICMHOBBIX KHCIIOT
2. OtMbIBaHME cOpOCHTA ¢ HYKJIICHHOBLIMH KHCIIOTAMH OT MHTHOUTOPOB
3. CopOuus HYKJICHHOBBIX KHCIIOT Ha copOeHTe
4. Dmonwust (M3BJeyeHHe HYKJIEHHOBBIX KHCIIOT)

Oreer: 1324,
JAJAHHUE OTKPBITOT'O TUIIA

3axanue 16.

Ilepevuciume  nekomopvie  nepeuynvle  Memaboiumel, KOMOpvIe  NOAYYAIOM 6
duomexHoI02UYecKUx npoyeccax?

OTBeT: HYKJICOTH/IbI, MHOTHE ()€PMEHTBI, BATAMHHEI.

3apanme 17.

Ymo oznauaem u kaxkoe 3nayenue 8 OUOmexnojioeudecKom npoyecce umeenm nowsmie M-
konyenmpayus kiemox? Obocuyiime omeem.

Orser: B Hauasle cTallHOHAPHO#H (pa3bl pocTa MHKPOOPraHU3MOB OHOMAacca MHBBIX KIIETOK
Jocruraer Makcumyma (M-xoHueHTpauus), nostomy Haubousiee wenecoodbpazno oTOHpaTh
DaKTepHajbHYIO Maccy B Hauajle cTaloHapHoH ¢asel pocra.

3apanne 18.

[lowemy neobxo0umo 3name 3aKOHOMEPHOCMb  PAZGUIMUSL  NORYASYUU  KIEMOK Npu
2NYOUNNOM KYIbMUCUPOSAHUU 6 JCUOKOU numamelvroll cpede? Obocnytime omeem.

OTBeT: LieeBbIe NPOJYKTHI CHHTE3HPYIOTCS B pasHbIX (azax pocta npoayuneHrta. B
SKCIIOHEHIHAILHOM (pa3e — NepBUUHBIE META0OIUTHI, B CTAIMOHAPHOIT (haze pocTa — BTOPHUHBIE
MeTaboJINTEI, @ BHAYalle cTallMoHapHoit (a3sl pocta — Guomaccy.

3ananue 19.

B uém cocmoum cyuyHocmo 2nyounnoeo cnocoba Kyibmueuposanus?

OrBer: npouece TNPOUCXOAUT BO BCeM 00BEME IKHJIKOH MHTATENLHOH  Cpesib
Onopeaxropa. ['myOMHHBIH croco® KyJILTHBHPOBaHHS SIBISICTCS OCHOBHBIM IIPH [POH3BOJICTBE
O0JILIIMHCTBA OHOTIPENnapaTos.

3apnanue 20.

C kaxot yenvio NPUMeHsII0Om ROBEPXHOCMHbIN CROCOB KYI1bMUGUPOGAHUA?

OtBeT: g KyJIbTHBHPOBaHUS a3pOOHBIX MHKPOOPraHU3MOB IIPH MPOMU3BOJICTBE OEIKa,
OeIKOBO-(hepMEHTATUBHBIX MTPENapaToB U KOHIIEHTPATOB.
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TTK-6 criocoOHOCTBIO MPMMEHSTH Ha NpakTHKe METOJBI yIpasjieHust B cdepe
OHONIOrMYECKUX M OMOMEMIMHCKUX TIPOU3BOCTB, MOHHTOPUHIA M OXPaHbl IIPUPO/IHON CPE/IbL,
IPUPOJIOIIOJIL30BAHNHA, BOCCTAHOBJICHHA W OXPAHBI 6H0pecprOB

HnauMkatopbl KOMIETEHLMHI:

11K-6.1 [IpuMeHsSET Ha NpakTHKE METOJBI YIpaBieHHs B cepe OHONOTHYECKHX H
DrOMEHHITHHCKI TPOREROITE. o 5t it et s b s e g B bl
[TK-6.2 [IpuMeHseT Ha MpaKTHKE METObI YIpaBieHus B cpepe MOHHTOPHHIA M OXPaHbl

MPHPOJIHOI CpeJibl, MPHPOJIONONIL30BAHMS, BOCCTAHOBJICHUS H OXpaHbl OHOpecypcoB
3AJJAHHSI BAKPBITOI'O THIIA

3aganust KOMOMHHPOBAHHOIO THIIA ¢ BIDOPOM 0HOI0 BEPHOI'0 0TBETA H3 MPEII0KEHHBIX
BAPDHAHTOB

1IK-6.1 [puMeHsieT Ha IPAKTHKE METOZBI yIIpaBieHus B cepe OMONIOIHUECKUX U
OHOMEJIMITMHCKHX TIPOU3BOJICTB

3ananue 1.
Kax onpedensiom 2panuifol 2eHd 6 2eHHOU UHIICeHepuuu?

1. CeponornuecKuMH peaKkiusMH,;
2. C nomoursio OHOMpoOsI;
3. CexBeHHpOBaHHEM I'€HOMA,;
4, DIeKTPOHHOH MHKPOCKOITHE;
5. TILIP.

Omser; 3,

Japanue 2.
Kakue npenapamst ucnous3yiom OJisk uHaKxmueayuu MUKPOOP2aAHUIMOG 6 nPOU3BOOCMEE
UHAKMUBUPOBAHHBLX GAKYUH

1. XJ0p cojeprKalie npenaparsl,
2 DTUJIOBBIH CIHPT;
3 Mdopmanun;
4. Ilepexucs Bojopoa;
9 ['moko3y.
Orser: 3.
3ananne 3.

Umo si81semcest UMMYHO02enoM @ JICUGOll 6aKyune?

BupyJieHTHbIE MUKPOOPTraHU3MBI;

ATTEHYHPOBAHHbIE MUKPOOPTraHH3Mbl,

AHATOKCHH;

MHakTUBHPOBAHHBIE MUKPOOPTaHH3MBI;
5. AIILIOBAHT.

Orser: 2.

Jajpanue 4.
Ymo sensemes adwvloeanmom Oisi UHAKMUBSUPOBAHHBIX GAKYUH?
1. Tlerrron;
2. AHTHTEH;
3. T'uapokcu alfOMUHHS;
4, Amnwureno;
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5. DOHU3HOIOTHYECKHI pacTBOp.
Ortser: 3.

Jaganue 5.
[lepeuynvie  memabonumel — cunmesupylomcs —Ha — credylowux — cmdousx — pocmd

npooyyenma:

L JIOrapuMHUEEROM s o e s inio e st e

2. CrauuoHapHOI;
3. ®daze oTMHUpaHusL;
4. KoHer 9KCIIOHEHIHATBHOH — CTALIHOHAPHOI;
5. Craunonapsoil — daze 0TMHPaHHS. ;
Chiseit I : :
3axaHus 3aKPHITOr0 THHA HA YCTAHOBJICHHE COOTBETCTBHS
[IK-6.2 [Tpumensier Ha npakTHKEe METOJALI yrnpaBieHus B cepe MOHMTOPHUHIA M

OXpaHbl IIPUPOJIHOMH Cpelibl, TPHPOAOIIOIB30BAHUS, BOCCTAHOBIEHHs H OXPaHbl OMOPECYpPCOB

Jaganue 6.
Yemanosume coomeememaue medncoy memooamu KOHMPOAS NOAHOMbL UHAKMUGAYUU

BUPYCOB 6 GAKYUNAX U pearyuetl DUON02UYeCKUX Modeell

MeTtoabi on PEeACICHHS ITOJTHOTBI

Peaxuus OnoJlorHuyecKux Moaesei

HHAKTHBAUNH
. OtcyrerBre xapaxkrepHoro Jyis supycon [I1J] nocie
A | CI1® kypuHbIie SMOPHOHBI | Y up P Py i
TpexX IMaccaxei.
OtcyrerByer rubenb, XapaKTepHLIC KJIHH. IIPU3HAKH U
b | KneTounsie KynbTypsI 2 |maTojgoroaHaToOM. U3MEHEHHUS, BBI3BIBACMBIC
BHPYCaMH TTOCTIe 3-X maccamei
: OrcyrerByer rudesib 1 XapakTepHbIC 11aT. U3MCHCHUS
B | JIabopaTopHble }KHBOTHBIE 3 Y 4 p P :

BBI3BIBACMBIC BUPYCaMH, MTOCJIC 3-X naccaxeii

3anuiuuTe B TaOIMILy BRIOpaHHBIE U PBI TTOJT COOTBETCTBYIOIIMMH OYKBAMH.

A b B

Oreet: A3B1B2.

3ajianue 7.
Vemanosume  coomeememeue  medcdy  eudom  mpendapama U OCUCMEVIOUfUM

KOMRNOHEHINOM.

Bux npenapara JleiicTBYOIIHE BEHIECTBO
A AKupas BakiuHa 1 | Cneunduueckue aHTHTENA
MuakTHBHpOBaHHAs BaKI[MHA 2 | MuaxTHBHpOBaHHBIC YK30TOKCHHEI
B AHATOKCHH 3 | ATTeHYHPOBAHHBIE IITAMMBI
MHKPOOPTaHHW3MOB
[ ['MnepuMMyHHas CBIBOPOTKA 4 | MnakTHBHPOBAHHbIE MUKPOOPIaHH3MbI
3anuumuTe B TaOIUILY BLIOpaHHBIC H(PEI IO COOTBETCTRBYIOIIUMHU OYKBAMH.
A b B I

OTier: A3B4B2T71.
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3ananue 8.

Vemanosume — coomeememeue  medcdy  HAZHAYEHUEM U GUOOM  OUONO2UYECKO20

npenapama
buosrornueckue npenaparsl Hasnauenue
A JleueGHbIe npenaparhbl 1 | HaGops! Juist TIOCTAaHOBKH
CEepPOJIOrHYECKHUX peakiuii
b o AP H OGS CCKIITE HPERADRTEI P b B R et S
B IIpodunakruyeckue npenaparsl 3 | 'unepuMMyHHBIE CHIBOPOTKH

3anuinTe BLIOPAHHBIC THQPLI IO/ COOTBETCTBYIOMMUMH OYKBAMHU:

A

Bo ol SaNE

Otset: A3B1B2.

3ajpanue 9,

Vemanosume — coomeememeue  medcdy  ucmoOYHukamu  OUO2EHNbIX — DNEMeNnos U
KOMROHEHMAaMU NUMAMenbHblX cped 01 KVIbMUGUPOSAHUSL NPOOYYEHMOE

Herounukn KoMinoneHThI NHTaTeILHBIX Cpea

A HcTounuku yriepona 1 | Jluammonuidocdar, OJIHO- M JIByX3aMellleHHBIC
(hocpOpHOKHCIIBIE COJIH KAJHSL.

b HcTouynnku azora 2 | YriaeBojibl, OpraHu4yecKnue KUCIOThI, CIUPThI, H-Tapa(pHHBL

B Hcrounnku pocopa | 3 | Conn cynbdaros, pesxe B BUJIE XJIOPUJIOB

L MukpoasieMeHTbI 4 | BomHblit aMMHaK, MOYEBHHA M AMMOHHITHBIC COJIH CEPHOIA,
COJISHOW MM a30THOM KHCIOT (Haubosiee IPHIOJHBIM
(NH4)2S0y).

3anumre B Tabauity BeIOpaHHble HHQPHI [10]] COOTBETCTBYIOIMMHI OYKBAMHU.

A

b B 5

Oter: A2B4B113.

Japanue 10.

Vemanosume coomeememaeue .Me:)chy pas'r-msu()m)cnm.wu OUOMEXHONOSULECKUX
npoyeccos ux CyYuHocmslo U yeiecobiMit Hp()()yf\"maﬁﬂm

Buorexnosiornyeckue

CyniHocTh M 1ejieBbie MPOAYKThI

Ipolecchl
A | Gepmenranus WIIH [Ipouiecc OHOXUMHMYECKHX NpEBpaleHHH 11071 JeHCTBUEM
KYJIbTUBUPOBAHHUE thepMeHTOB, O3 YUacTHs JKUBBIX MUKPOOPTaHH3MOB.

b | buokaranus

B PE3yJbTaTE KYJIbTHBHPOBAHHU A = HAKOIIJICHHE

BHpPYCCOEPIKAIICro MaTepuasa

B | buorpanchopmanus

[Tponece OHOXHUMHYECKHMX TpeBpalleHuii B IHTATEILHOMM
cpejle  noja  JieHcTBHEM  (DEPMEHTOB  MHKPOOPraHU3MOB,
KOTOPBIE PACTYT H PA3MHOKAIOTCS B NUTATE/ILHOM cpejie.

B pesyibrare HakoluleHMe MMKpOOHOI macchl  JiM0O
MeTabOTUTOB.

[ | Ucnionw3oBanue
OHOJIOrHYECKIX
MoJierei

DepMeHTSI MHKPOOPIraHHU3MOB BBITTOJIHSKOT posib
XMMHYECKHX  peareHToB, B  pe3ylbrare B  Ccpejie
HAKaIUIMBAKTCS HOBBIE OPraHMyecKHe BEIeCTBa.

3anumure BeIOpaHHbIe THGPHI 101 COOTBETCTBYIOMUMH OYKBAMH:

A

b B I

OTeer: A3SB1B4I'1.
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Japanns 3AKPBITOT0 THIIA HA YCTAHOBJICHHE IoCc/IeJ0BATECJIbHOCTH

3ananue 11,
Vemanosume npasuibyo nOCICO0CAMENBIHOCHL  DIMANOE nojgayuenus ceHemuiecKu
MOOUDUUYUPOBANTLO20 MUKPOOP2ANUIMA OIS U32OMOBNEHUS. PEKOMOUHANMIOU GAKYUHbI
1. Hpentuduxanus (CKpHHHHI) " 0T60p KJIETOK, KOTOpBIC TPHOOPEITH JKe1aeMbli I'eH
~UJH-TeHBbl - —- - R R S I NN 37 NN A SO WS T WO 0 T LS ot Mo MO T, S 153, AL AN

2. Broigenenue HyKHOTO (HCJICBOFO) reHa
3. Bsezenne BeKTOpa B OPraHU3M-PELUUITHEHT
4. BcerpauBaHHE I'eHa B FeHETHUECKHMH DJIEMEHT, cn0c06mam K penmlxaunﬂ (Bemop)
OtseT: 2431.

3anaunue 12.

Vemanosume — npasuivhyio  nocie006amenvHOCmb — 3Manoe  OUoOMexHoI02UYeCK020
npoyeccd

1. buorexHoyioruyeckas cTaaus
Brljiesienue npoiykToB OMOCHHTE3a
KoHnentpupoBanue npoayxra
OumcTKa npojykra
OumMcTKa CTOKOB U BHIOPOCOB
[ToiroTOBUTEJILHBIC CTAUN
[TonyueHue roToBoit (pOPMEI POAYKTA
PasjienieHue JKUIKOCTH U GHOMAcChl
OTBeT 61824375.

% N oL B L

3ananue 13.

Vemanosume  npasuivbnylo  nocae008amenbloCmy - 9MAnos  NOCMANo6KU  Memood
(hrvopoxpomuposans

1. Oxpacka npenapara AHHUJIMHOBBLIMU KpacKamH, o0J1aJ1al0 UMK

(hOTOIOMHHECHHPYIOIUMHU CBOHCTBAMH

2. BricymBaHue, 3aTeM JIOMUHECIECHTHAS MUKPOCKOITHSI

3. TloaroToBka npenapara, COAepIKallero aHTHIeH

4. HpOMBIBaHHe (U3HOIOrHUECKUM PACTBOPOM HIIH TUCTUIIMPOBAHHON BOJIOM

Otset: 3142.

3apanne 14.
Yemanosume npaguiniylo ROCIed08amMenbHOCMb IMANOE NPULOMOGICHUSL YIbMPAMOHKUX

cpe306 Ol HNEKMPOHHOU MUKPOCKONUU

|. 3anuBka mmat. MmaTepuasa B 3MOKCHHYIO CMOJTY
MoHTHpOBaHHE HA MEIHOH CeTOUKE-MOJUIOKKE
O6e3BoXKHBaHKME W YIUIOTHEHUE T1aT. MaTepyalia B Oarapee CIIMpTOB
Ot16op nar. Mmarepuaia
[Tpurorosiienne yJIbTPATOHKUX CPE30B HA YILTPAMHKPOTOME
CrienuanbHble METO/IBI OKpaIlIMBaHHs
(dukcaums nat. Mmarepuana
OTBCT 4731526.

R

3apanue 15.

Vemanosume npasunviyto nocied08amenbHOCHb 3MANOE NPU20MOosiens npenapamd
OJIsL 2NCKMPOHHO20 MUKPOCKONUPOGAHUSL C UCNONB30BAHUCM KONNLOUOHOU NIEHKU

1. MoHnTHpoBaHHE KOJUIOMIHON IUIEHKH HA MEIHYIO CETOUYKY-TIOUTONKKY

2. HaneceHue BUPYCHOH CyCIIEH3HH
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3. Hanecenune )KHJIKOTO IMOJIUMCpa Ha BOLY
4. OkpaivBanue

5. llpoMbIBaHHE JUCTHIUTHPOBAHHON BOTOH
Orser: 31254,

3AJAHUE OTKPBITOT'O THITA
3apanmue 16.
Karx  ocyuecmensioni  unakmusayuio  GUPYCHbIX - U OAKMEPUATLHBIX - AHIMULEHO8?
lpuseoume npumepol. AR TTY : : ; :
OTBeT: XUMHYECKHMH ~ METOJaMH — BO3jcicTBHeM  (opmaibiernia u - 0OeTa-

NPONMOIAKTOHA U JIP.; (PH3NYECKHMH METOJIaMH — I'aMMa- H yJIbTpaduoIeTOBEIM 00yUeHHEM H
Ap.

3ananue 17.

Umo ucnoab3yiom 6 Kauecmee GCROMO2AMENbHbIX KOMHOHEHMOE ONd Npou3so0cmed
unakmusuposannslx eakyun. aiime onpedenenue u npuseoume nPUMepbi.

OTtBeT: IMMYHOJIOIHYECKHE abIOBAHTEI, MIMMYHOIOIHUECKUH a/lBIOBAHT — 3TO JIHOOBIE
BEIECTBA, JEHCTBYIONME He Crelu(puyeckd M IOBBIIAIOIINE CHelH(PUYECKH HMMYHHbBIH
OTBET Ha @aHTHI'eHbl. MUHEPaJIbHO-COJIEBbIE U MACJIHbIC aJlbIOBAHTHI.

3apanue 18.

Kax u ¢ kaxoti yenvio npu npou3soo0cmee JICUBLIX GaKYUI NPUMENIOm dnnapdmad mund
J'Apconsans?

OTBET: NpPH NMPHUKOCHOBEHHH anmapaToM BHYTPH ()IAKOHOB HWJIM amIlyll ¢ BaKIHHOH
nosiBsieTcs (PHOJIETOBO-CHHEE CBEUEHHME W XapakTepHOe MOTPECKMBAHME, YTO YKa3hiBacT Ha
HaJlMuKe B HUX BaKyyMa IIPH KOHTpOJIE.

3ananne 19.

Ymo o3navaem nonsimue cepus 6aKyunvl?

OTBeT: ATO ONpeAeSeHHOe KOJHYECTBO OJHOPOAHOIO Mpelapara, Mojay4YeHHoe B OJHOM
TEeXHOJIOTMYECKOM ITHKIIC 1 O(POPMIICHHOE OJIHUM JIOKYMEHTOM O KauecTBe

3ananue 20.

Umo nonumaiom noo Kawecmeom Jekapcmeeniozo npenapamad (6axyunot)?

OTBeT: 3TO COOTBETCTBHE JICKAPCTBECHHOTO TMpenaparta TpeGoBaHMsAM (apMakoneHHoi
cTaThH, 1100 B CiTydae ee OTCYTCTBHS — HOPMATHBHOIO JOKYMEHTA.

3.1.3. Ilepevens BONPOCOB LISt CAMOCTOSATENLHOI paloThI CTYACHTOB

®opMupyemMble KOMIETEHIIHH:
OIIK-5 - cnocoben nOpUMEHATH B  NPO(ECCHOHAILHOH  AEATEIbHOCTH  COBPEMEHHBIE
npejacrapiaeHss 00 ocHoBax OMOTEXHOJIOTHYECKHX M OMOMEIMIMHCKHMX TPOM3BOJICTB, IMEeHHOM
MHIKEHEPHH, HAHOOMOTEXHOJIOI'MH, MoJiekyspHoro moaenuposanus (OI1K-5);
OIIK-5.1. Tlpumensier B npo()ecCHOHANBHON AeATEIbHOCTH COBPEMEHHBIE IIPEJCTABICHUS O
OHOTEXHOJIOTHYECKHX U 6HOMB,U,H]_IHHCKPIX NpOHU3BOACTBAX.
OIIK-5.2. [Ipumensier B npo)ecCHOHATBLHON JeITeILHOCTH COBPEMEHHBIE Ipe/cTaBlieHus 00
OCHOBAX IeHHOM MHXEHEPHH, HAHOOMOTEXHOJIOTHH, MOJIEKYJIIPHOIO MOJIEIHPOBaHHSI
[TK-1 - crocobeH 3KCIUIyaTHpOBaTh COBPEMEHHYIO anmaparypy M o0opyloBaHue Juis
BLINOJTHEHHST HAYYHO-HCCIIE/I0BATEILCKUX MTOJIEBBIX U TA00PAaTOPHBIX OHOJOrHUecKuX pador:
IK-1.1 Ilpumensier B cBOeH JCATEIBHOCTH aHATIHUTHYECKOE J1ad0paTopHOE 000pYyNIOBAHHE;
CpeaicTBa BBIYHCIIMTEIbHON TEXHHKH, KOMMYHHKaIlHU A CBSI3H,
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10.
Itz
12.

13

19.
20.
21.
22,

23,
24,

25,

ITK-1.2. ITpoBoauT 1ab0paToOpHbIC HCCICIOBAHHS, 3aMEpbl, aHAIU3bl OTOOPAHHBIX IPHPOIHBIX
o0pasioB; paboTaTh Ha AHATMTHYECKOM J1abopaTOpHOM 00OpYNOBAHMM; HCIOIB30BATH
ABTOMATH3UPOBAHHBIC CUCTEMbI KOHTPOJISE AKOJIOTHUECKOIO COCTOAHUS TEPPUTOPHIL.

[1K-3 - rotos nmpuMeHsiTh Ha MPOU3BO;ICTBE OazoBkIe 00IEPO(hecCHOHATBHLIE 3HAHUS TEOPHH U
METO/I0B COBPEMEHHON OHooruu:

IMK-3.1. [lpumMensier B CBOEH AEATENBHOCTH 3HAHHUA O MCTOJIOJIOTMYECKHX JIOCTHXKEHHSAX H

HNEPCHCKTHBHLIX HallIpaBJICHHUAX conpemeuﬂou OHOIOTHH. .. SR SRR (5= LI LB, S P p R Sl

ITK-3.2. Biiageer coBpeMEHHBIMH METOIaMH 6Hon0rmecmx MCCIIEJIOBAHHH.

ITK-6 - crocobeH NPUMEHSTh HA NPAKTHKE METO/bI yNPaBjeHHs B chepe OUOJIOrHYECKUX H
6ﬂomeﬂnunncmx : HpOPBBOI[CTB . MOHHMTOPHHTA M OXPAHBI HpHpO,Z[HOH Cpeasl,
HDHDO,HOHOHI)SOBHHHH BOCCT&HOBHﬁHHﬂ 1 OXpaHbl 6H0p6(}prOB :
[MK-6.1. IlpuMenser mna TpakTHKE METOABI yHpaBieHus B cdepe BUOOrHYECKHX |
OMOMEIMIHMHCKHX [IPOH3BOACTB

[MK-6.2. llpumeHseT Ha TpakTHKE METOJbI yNpaBlieHHs B cdepe MOHHTOPHHIa W OXPaHbl
MPUPOHON CPE/Ibl, IPUPO/IOOIIB30BaHHS, BOCCTAHOBJICHHS U OXpaHbl OHOPECYPCOB;

Hcropus pa3sBUTHSA GHOTEXHOJOTHYCCKO MPOMBIILIIEHHOCTH 3a 1ocseanue 40 jer.

TTouemy B OMOTEXHOJIOTHH ITPUMEHSETCS TAK MHOTO pa3HbIX Onocucrem?

3nauenue Bpibopa chlpbeBoii 0a3bl OHOTEXHOTOTHH.

TpeGoBanus, npeabABAseMbIC K MUTATEILHBIM cyOCTpaTaM, UCIIO/L3YyeMbIM B OHOTEXHOIOTUHYECKHX
npotleccax.

[IpypoaHbIE  CHIPbEBbIE MaTepHalibl  PACTHTEILHONO MPOUCXoXkaeHus. OTX0Abl  pasanyuHbIX
[POM3BOJCTE KAK ChIPbE /il GHOTEXHONOMHUECKHX NPOLECCOB. ' ' ' '
Xumuueckue W HedrexuMuueckre cyOcTpaTbl, [PUMEHSEMbIE B Ka4yeCcTBE ChIpbsi  JUIs
OHMOTEXHOJIOTHH.

Mnoraa cTpaTerus CHHTE3a LeIeBoro Oelika BKIIOYaeT HOJIyYeHHE ero B BUIE XMMEPHOro OeJika.
B ueM npeuMyI1ecTBO Takoro nojaxosa?

Kak ucnosb3ytores JepMeHThI B TPOMBIILIIEHHOM ITPOM3BO/ICTBE 3TaHoa”?

Kaxie mnapamerpbl HEOOXO0JIMMO CTPOro KOHTPOJIHMPOBATHL IIPH ONTHMHU3ALMH TIpoliecca
depmentaruu?

Kakoii 00paboTke 1mojIBepraioT KIeTOYHYI0 CYCIIEH3HIO 110 3aBEPILEHHH (pepMeHTalnu?
Mexanusm AeHCTBHS HHTHOUTOPOB MIPOTEA3 B 3alIUTE PACTEHHS OT HACEKOMBIX?

Kak monounas >kees3a SKHBOTHOTO MOKET OBITH HCIOJNB30BaHA B KauecTBe OMopeakTopa JUls
MIPOH3BO/ICTRA LIEJIEBBIX OEIKOB?

. Kakne npenmyniectsa GHOMHCEKTHIH/IOB MEPe]] XHMHYECKUMH HHCEKTHIMIaMHU?
14.
15.
16.
17.
18.

PexoMOMHaHTHBIE BAaKIMHEL JJOCTOMHCTRBA M IPEeHMYyIIeCcTBa Nepesi OObBIMHBIMH BAKIHHAMM.
CenTHKTeHKH, aHa3poOHbIe OHOQHIILTPBI JUIs aHA3POOHOH OYHCTKH CTOKOB.

buoouncTka razo-Bo3 1y HbIX BEIOPOCOB. '

buodunbTpel, 6nockpyb6epbl 1 GHOpeakTOPbl ¢ OMBIBAEMBIM CIIOEM.

Tunel  pepMeHTAMOHHBIX AannapaToB, TPUMEHAEMBIX B aHa’poOHBIX M a’podHBIX Mpolieccax
epMeHTALIMH  /TIOBEPXHOCTHOE  KYJIbTHBHPOBaHME, rIyOMHHOE, TOMOrEHHOE MPOTOYHOE W
NepHOAUIECKOe/.

KaxkoBbl mpeumyiiecTBa U HEJOCTAaTKH MEXAHHYECKOIO pa3pyme1mﬂ KJIETOK B CPAaBHEHHH C
XUMHUYECKUM?

Mmmobunmn3zoBanHbie GepMeHTBI 1 KICTKH., OCHOBHBIE HOCHTENH U METO/Ibl HMMOOHIIM3ALIHH.
[TpOMBIITIUICHHBIE TTPOIECCHI ¢ HCMOJIB30BAaHHEM HMMOOHIH30BAHHEIX (PEPMEHTOB U KIIETOK.
TexHonoruueckue  GakTopbl,  BAMAOUIAE  HA  MPOM3BOJAMTENBLHOCTL M SKOHOMHKY
OHOTEXHOJIOMMYECKHX MPOLIECCOB.

CoctaBbTe cxembl monyuenus pekomounantHoit JJHK u kinonuposanus JIHK.

CocraBbTe CXeMBbI NMOJIy4eHHs UHTEp(EepOoHAa METOJOM TeHHOH MHXKEHEPHUH C NPHMEHAEMbIMH
paHee.

Dranel noayuenus noiayuenus JJHK-sakuus.
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26. Kak KoHTpoJMpyeTcst CO3/laHHe TeHHO-HHKEHEPHbIX OpraHu3MOB, MPeJHa3HAYCHHBIX UL

27.
28.

—_—

% N oW

10.
1.

BBICBOOOIKICHHUS B OKPYIKAKOLLYIO cpesy?

COBOKYMHOCTb METOIOB JUISt KOHTPOJIS M YNpaBIeHHs OHOTEXHOJOMHYECKHMH NpOLIECCaMH.
Kpurepuu ouenku s3pexTuBHOCTH OHOTEXHONOMMUECKHUX MTPOLIECCOB: CKOPOCTh POCTA MPOYIIEHTA,
BBIXOJI [POJYKTA, SKOHOMUUYECKHI KOd(p(PULMEHT, SHEPro3aTpaThl W 3aTpaThl Ha o0e3BpeikKUBaAHUE
OTXO/10B.

3.2 TunoBbie 3aaHUs A IPOMEKYTOUYIO0I aTTecTALII

3.2.1 Bonpocs! k 3auery

®opmupyemas komnereHnmsi: ¢ CnocobeH NPUMEHSTH B NPO(eCCHOHAIBLHOIM
JIEATENLHOCTH  COBPEMEHHBIE  TMpeJICTaBleHuss 00  ocHOBaxX  OMOTEXHOJIOTMYECKHX M
OHOMEJIHITMHCKUX TIPOH3BOJICTB, I'€HHOH HH)KEHEPHH, HAHOOMOTEXHOJOI'MH, MOJEKYISPHOTO
moenuposanus (OTIK-5).
OIIK-5.1. Tlpumensier B npog)ecCHOHaNbHOM AEATENBHOCTH COBPEMEHHBIC MPEICTABIEHHS O
OMOTEXHOJIOIHYECKHX U OHOMEMIIMHCKHX [IPOU3BOICTBAX.

BHoTexHoJI0r|s IPOU3BO/ICTBA OUOrepOULIUIOB.

BHOTEXHOMOTHs  [POU3BOJCTBA  OHOMHCEKTHIMAOB (MM TperaparoB) s OophObl ¢
BPEIUTEIIAMUA U OOJIE3HIMHU CEIbCKOX03HCTBEHHBIX PACTCHHIA.

BHOTEXHOIOTHS MPOU3BOACTBA OHOIOTHYECKUX YJIOOPEHHI.

BakrepuanbHoe  BbIIEIAYMBAHKE METAUIOB M3 Pyl M KoHLeHTparoB. llpespaiienue,
HaKOIJIeHHe U UMMOOUITM3allH METAJITIOB MUKPOOPIraHH3MaMH.

OIIK-5.2. [IpuMensieT B npoeCcCHOHANIBHOI JIesTe/IbHOCTH COBPEMEHHBIE [1PEJICTaB/IeHHs 00
OCHOBaX 'eHHOH WHIKeHepHH, HAaHOOUOTEXHOJIOTHH, MOJIEKYJIIPHOIO MOJIEJIHPOBAHHUS

[Ipou3BoACTBO U 061acTH IpHMeHeH s (pepMeHToB. MMMOOUIN30BaHHbIE ()EPMEHTEI.
BHOTEXHOIOTHS TPONU3BOICTBA KUBBIX BAKIIHH.

buorexHonorus nponu3BoAcTBA HMHAKTHBUPOBAHHBIX BAKIIMH.

BHOTEXHOMOTHS TPOU3BOACTBA TUATHOCTHUECKUX H JIeUEOHBIX ChIBOPOTOK.

Mopmupyemass  kommerennusi: ¢ CnocobeH  3KcryaTHpoBaTh — COBPEMEHHYIO
annaparypy u oOopy/loBaHHMe JUIsi BBIIOJHEHHS HAyYHO-HCCIIENOBATE/ILCKUX [OJICBBIX H
nabopartopHbIx Oronsoruyeckux pabdot (IK-1).

MNK-1.1 IlpuMmeHseT B CBOGH AEATEIBHOCTH aHaIUTHYecKkoe JjaboparopHoe 000pyH0BaHHE;
CPEe/ICTBA BLIYMCIIMTEIbHOM TEXHHKH, KOMMYHHKAIIMU U CBA3H;

[IpumeHen#e KyJIbTyp KJICTOK U TKaHel pacTeHUH B OMOTEXHOJIOTHH.

Ilostyyenune pactenuii OHOpeakTOPOB JIEKAPCTBEHHBIX MPENapaToB,

Hutencuduxanus ¢orocunTesa MerogaMu OMOTEXHOJIIOIMHM M 3HA4YEHHE OTOrO IMpolecca B
MTOJIYYEHHH 1IEHHbIX BEUIECTB.

MK-1.2. [Tporo,T jsabopatopHble MCCIIEOBAHUS, 3aMEpPbl, aHAH3bl OTOOPAHHBIX MPUPOIHBIX
obpasioB; paboTaTh Ha AHWIHTHUYECKOM JIabOpaTopHOM 000PYAOBaHHHU; HCIONB30BAThL
ABTOMATH3MPOBAHHBIC CHCTEMbI KOHTPOJISI YKOJIOTHYECKOTO COCTOSTHHS TEPPUTOPHIA.

. Buorexuonorust nonydeuus  Gakrepuo]haroB s JAHACHOCTHKH, MNPO(PHIAKTUKH H JIEYEHMs

DaxrepralibHBIX OOJIC3HEH.

. buorexHonmorust nmpom3BoJACTBA Oesika  OJHOKJIETOYHBIX opraHu3zmMoB. CeIpbeBas 0Oasa.

HpOMb]HIIlCHHBIe MTAMMBI-TIPOJAYICHTHI. Hp06HeMBI H IIEPCIIEKTHBEIL
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14,

15.
16.

17
18.
19.

20.
21

22.

@opmupyeMass KommnereHnusi: * ['OTOB NpPUMEHSThH Ha TIPOM3BOJACTBE Oa3oBbIE
ob1renpodeccHoHaNbHBIC 3HAHUS TEOPHH H MeTOIOB coBpemennoi 6uonorun (T1K-3).

IK-3.1. Ilpumenser B cBoel eATeNLHOCTH 3HAHHA O METOIOJOTHUYCCKHX JOCTHIXKCHHSIN H
MEPCIEKTHBHBIX HAIPABJICHHSIX COBPEeMEHHOH OHOIOTHH.

Ioustue «Onorexsonorus». Lemt u-3ajiaun 6MoTexHoorH. CBA3L OHOTEXHOIOTHH € JIPYTHMH - -
HAyKaMH.

[MpoayuenTsl Kak 91eMEHTbl GHOTEXHOIOTHHECKOro lponecca.

Tpagunuonnele = cnocoObl  yBEITHICHHS MPOJYKTHBHOCTH HpOHSBOHCTBUIHbIX HITAMMOB:
cenexust, Meto]1 pexombunanTHbix JTHK. _

ITK-3.2. Biianeer coBpeMeHHBIMH METOAMH GHOTOrHHIECKIX MCCIIEIOBAHHMN.

XapaxTtepucTuka cyOCcTpaToB U cpejl, MpUMeHseMbIX B OHOTEXHOJIOTHH.

Tuisl pepMeHTAMOHHBIX AIIAPATOB, HCIOJBE3YEMbIX B OHOTEXHOJIOTHH.

[Ipo/1yKThl OHOTEXHOIOTHYECKOTO MTpoIlecca U 3Talnbl UX [TOJLY4YEHHS.

®opmupyemas kommereHuusi: * CrnocobeH NMPUMEHSTh Ha INPAKTHKE METOAbI
ynparieHus B cdepe OHOTOrHYECKMX W OHOMEIMIIMHCKHX ITPOM3BOJACTB, MOHHTOPHHIA H
OXpaHbLI MPUPOJHON CpeJibl, NPHPOIOIIONE30BAHUS, BOCCTAHOBJIEHHS M OXpaHbl OHOPECYpPCOB
(TIK-6).

IMK-6.1. TlpumeHsier Ha nNpakTHKE METOJABI YHpaBIcHHs B c(epe OMOJIOTHYECKHX H
OMOMEIMIIMHCKUX TTPOU3BOJCTB

Kputepun ornenku >(eKTHBHOCTH OMOTEXHOJOTHYECKHX TPOLIECCOB.

[IpuHIHITE OHOJIOTHYECKUX METOJIOB a3poOHOM H aHapoOHOH nepepaboTKH 0TXO/10B.

IK-6.2. TlpuMensieT Ha NpakTUKE MeTO/bl YIpaBieHHs B cepe MOHHTOPHHIA H OXPaHbl
MPHPOAHOH CpeJibl, TPHPOJIONIOIL30BAHMS, BOCCTAHOBIEHHUS M OXpaHbl OMOPECYPCOB;
BHOTEXHOJIOTHs  JUIl  CENICKOro  Xo3fifcTBa.,  TeXHOJIOrHs — OJyueHHs] OHOJIIOrHYECKHX
yII0OpEeHHIA,

4. METOJUYECKHE MATEPHAJIbI, ONIPEJEJSIOUUE ITPOLIEAYPBI
OLIEHUBAHUS 3HAHUI, YMEHHI 1 HABBIKOB
U OIIBITA AESITEJIbHOCTH, XAPAKTEPU3YIOIAX ITAIILI
®OPMHUPOBAHUSI KOMIIETEHIUIA

Kpurepun olleHHBaHus 3HAHKUH, 00yYarOIIMXCs TIPH ITPOBEICHHUH KOJUIOKBHYMA:

e OTMeTKA «OTJHYHO» - 0O0y4arOmMics YeTKO BBIPAXKAET CBOIO TOYKY 3pPEHHS I10
paccMaTpUBAaEMBIM BOMPOCAM, TPHBO/IS COOTBETCTBYIOUIME TTPUMEPBL.

e OrMeTKa «XOpoIno» - 00yUarIMics JTONyCKaeT OT/1e/bHbIE IIOTPEUIHOCTHA B OTBETE

e OrMeTKa «Y/0BJECTBOPHTEILHO» - 00ydalonmiicsi oOHapy uBaeT npobesbl B 3HaHUAX
OCHOBHOI'0 y4eOHOr0 U HOPMATHBHOI'O MaTepHalla.

o OTMeTKAa «HEYI0BJIETBOPUTENbHO» - oOydalolmniics oOHapyKHUBaeT CYyIIECTBEHHBIE
npoOenbl B 3HAHMSIX OCHOBHBIX [MOJOMKEHHH JIMCHMIIIMHBLI, HEYMEHHE ¢  IOMOLIBIO
IpernoaaBaTesis MOJIYYHThL NPaBUILHOE PEIICHHE KOHKPETHOI MPaKTHYECKOH 3a/1auu.

KDHTGDHI/I OLICHUBAHKWS 3HAHHH, 06yqa}0umx05[ IIPH ITPOBEJCHHH TECTHPOBAHKA!
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Pesynbrar TecTHpOBaHWs OLCHMBACTCS MO IPOLEHTHOH mmikaje ouenku. Kaxaomy
00y4aroIIeMycs npeJyuiaraeTcst KOMIJIEKT TECTOBBIX 3allaHuil U3 25 BOMPOCOB:
¢ OTMETKA «OTJIHYHO» — 25-22 1ipaBUIIbHEIX OTBETOB.
e Ormerka «xopomo» — 21-18 nmpaBHIBHBIX OTBETOB.
» OTMeTKA «yA0BJIETBOPHTEIBHO» — 1 7-13 1paBUILHBIX OTBETOB.
e OT™MeTKA «HEY/10BJIeTBOPUTEIbHO» — MeHee |3 npaBUIBHEBIX OTBETOB

KpuTtepHuu 3HaHUH IPH NPOBEICHUHU 3a4YETa.

¢ OueHKa «324TeH0» JI0JIKHA COOTBETCTBOBATH NapamMeTpaM JIoGoH 13 nonommenbﬂmx
OLEHOK («OTJIHUHO, «XOpOILIO, «y)_mBneTBopuTenLHo») e

e OueHka  «He 3a4TeHO»  JOJDKHA  COOTBETCTBOBATH  [ApameTpaM  OLEHKH
CHEYTOBJIICTBOPUTEIILHO .

e OTMETKA «OTJHYHO» — BBINOJHEHBI Bce BHAbI yyeOHOIl paboThl, MpeayCMOTPEHHbIE
y4yeOnpiM 1ranoM, OOydvaromuiicss AeMOHCTPHPYET COOTBETCTBHE 3HAHMH, YMEHHH, HABBIKOB
NPUBE/ICHHBIM B Ta0JIMIAX [10Ka3aTelisiM, ONEPUPYET MPHOOPETEHHBIMH 3HAHUAME, YMCHHIMH,
HABLIKAMM, NPMMEHSET MX B CUTYal[MsX MOBBIIICHHOH Cl0XHOCTH. [Ipu 5TOM MOryT OBITH
JIONYILEHB HETOYHOCTH, 3aTPY/IHEHUsS MPH AHATUTUYECKUX OIepalMsx, NepeHoce 3HaHuil u
YMECHHH Ha HOBBIE, HECTAHIAPTHBIE CUTYAIMH,

e OrMeTKa «XOpOWIO» — BBIMOJMHEHE! BCE BU/bI yueOHOH paboThl, MpeayCMOTPEHHbIC
yueOHbIM 1aHoM, OOy4aromnicst JIeMOHCTPHPYET COOTBETCTBHE 3HAHMH, YMCHHIl, HABBIKOB
MPUBEIACHHBIM B TabJIHIIAX MOKA3aTeNsIM, ONEePHPYeT MPHOOPETCHHBIMH 3HAHUSIMH, YMEHHSIMH,
HABLIKAMHM, MPUMEHAET HX B CTAHAAPTHBIX CUTyauusx. [IpH 3TOM MOryT OBITH JOIYIIEHBI
He3HAUWTe/IbHbIe OIMMOKH, HETOYHOCTH, 3aTPYAHEHHsI [PH AHAIMTHYCCKHX OIEpalusX,
nepeHoce 3HaHUil ¥ YMEHHIH Ha HOBBIE, HECTAHAAPTHBIE CHTYALHH.

e OTMeTKa «y/J0BJIETBOPUTENLHO» — HE BBHIIOJIHEH OJMH MM Gojiee BUIOB y4ueOHO¥H
paboThl, MpeycMOTPeHHBIX Y4eOHbIM IulaHoM. OOy4aronMHCs JIEMOHCTPHPYET HEIOJIHOE
COOTBETCTBHE 3HAHMH, YMEHWH, HAaBBIKOB TIPHBEJCHHLIM B TaOIMLAX IOKA3aTENIAM,
JIOTYCKAIOTCS 3HAYMTENIBHBIE OIIMOKH, MPOSBIETCS YaCTHYHOE OTCYTCTBHE 3HAHWH, YMEHWH,
HaBLIKOB 110 PANY MoKazarteyeil, 00yyalomuics] UCIBITBIBAET 3HAYMTEIILHEIC 3aTPYAHCHUS ITPH
ONEPHPOBAHUM 3HAHUSAMH M YMEHHUSAMH [PH HX NIEPEHOCE HA HOBBIE CHTYALMH, —

e OTMETKA «HEY/J0BJETBOPHTEILHO» — HE BBITOJHEHb BH/bI YueOHOH paboThl,
npeaycMoTpeHHble  yueOHBbIM IJIaHOM. J[eMOHCTPHPYET HEeNOJIHOE COOTBETCTBHE 3HAHMUH,
YMEHHH, HABBIKOB IPHUBEJECHHBIM B Ta0JUIAX IOKa3aTesneil, JOIYCKaloTCs 3HAYMTENILHbBIC
OIIUOKH, MPOSIBIISIETCS OTCYTCTBHE 3HAHHH, YMEHHIT, HABBIKOB 110 OoJbLIEMY psJly IOKa3aTeleH,
o0ydJaromyiics MCIBITHIBACT 3HAYUTENbHBIE 3aTPYJHEHHs IIPH ONEPUPOBAHUU 3HAHUAMH H
YMEHHSAMH PH UX ITePeHOCe Ha HOBBIE CHTYAIIHH

5. TOCTYIIHOCTBb U KAYECTBO OGPA30OBAHUS AJI51 JIULL C OB3

[Tpu HeoOXOMMMOCTH MHBAIKAAM H JIMIAM C OIPAHUYEHHBIMH BO3MOMKHOCTAMH 3J[0POBbA
NPeI0CTABIISICTCS JIOMOMHUTEILHOE BPEMsl JUIS TIOJATOTOBKH OTBETA Ha 3a4eTe.

[lpu mpoBeseHHUH TPOLEAYPHI OLCHHBAHUS PE3YJIHTATOB OOYUEHHs HHBAIUIOB M JIML C
OrpaHHyYeHHBLIMH BO3MOKHOCTSMHE 370POBBS MOTYT HCIIOIb30BATHCS COOCTBEHHBIE TEXHUYECKHE
CpelcTRa.

IIpoueypa ollenuBanus pe3yipbTaroB OOyueHHS HHBAIMIOB U JIMI[ ¢ OrpaHHYEHHLIMH
BO3MOKHOCTSMH 3/0POBbsI [0 JIMCIMIIIMHE TIPeIyCMaTPHBaeT NpeJIocTaBIeHHe HHPOPMALIHH B
(opmax, alanTHPOBAHHBIX K OTPAHHUCHUSAM HX 3JI0POBbs H BOCIPUATHS HH(DOPMAIIHH:

— B NEeYaTHOH hopMe yBeTHUHEHHBIM WPHPTOM,

,)],JISI JIULL C HAPYLUCHUAMH 3PCHHS
— B fbopme OJICKTPOHHOI'O JOKYMEHTA.

— B MevaTHoii opwme,

JI.HH JIHLL ¢ HAPYUICHHAMH CllyXa:
— B (hopMe IEKTPOHHOr0 JIOKYMEHTA.
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Jtst L ¢ HapyLWeHHSIMH OMOPHO- — B Me4aTHOH opme, annapara:
JIBUrATE/IbHOIO arnrnapara — B (hopMe IEKTPOHHOIO JIOKYMEHTA.

[Tpu nposeeHUH TIpOIEyphl OIEHUBAHUS PE3YILTATOB 00yUYeHHs WHBAIMIOB W JIHIL C
OIpaHMY€HHLIMHU  BO3MOYKHOCTAMH 310POBLA IO JHUCHHIIIHHE obecrieunBaeT BBLIIOJHEHUE
CAENYIOMMX JONOJIHUTELHBIX TPeOOBaHUI B 3aBUCHMOCTH OT HH/MBUAYaTbHBIX 0COOEHHOCTEH,
00y4Jaromuxcs: : ‘ : SN - . s P

a) MHCTPYKLHS 110 TOPSIAKY MPOBEIEHHs npoueﬂypm OLICHUBAHUA Hpe}IOCTaBHHCTCH B
AOCTYNHO# (popMe (yCTHO, B MUCBMCHHOIT hopme);

- 0) nocrynnas (opma 1peocTaBlIeHHs 3aJaHui OLECHOUHBIX CPEJICTB (B MeqaTHON (bopme
B II€4aTHOH (OpME YBEJIMHYECHHBIM WIPUPTOM, B (I)Op‘vle aﬂeKTpOHHoro ;goxymeHTa 3a11aﬂnﬂ
3QUHTHIBAIOTCS MPETIO[ABATENIEM )} '

B) JlocTynHas Gopma MpeocTaBIcHus OTBETOB Ha 3a/1aHus (MMCbMEHHO Ha Oymare, Habop
OTBETOB Had KOMIIBIOTEPE, YCTHO).

[lpu HeoOxouMocTH JUIsd 00YHaIOINXCSl C OTPAHHYEHHBIMH BO3MOYKHOCTAMH 37I0POBbSI U
MHBAIWA0OB MPOLEAypa OIEHHBAHHS pPe3yibTaToB O0Y4YEHHS 10 JMCLUMIUIMHE MOXKCT
IIPOBOAMTLCS B HECKOJIBLKO HTAIOB.

IlpoBesieHre mpouEeaypbl OLIEHMBAHHUS PE3YNLTATOB OOYYCHMS HMHBAIMIOB M JIHI[ C
OrpaHMYCHHBIMH BO3MOKHOCTSAMH 3/I0POBbs JIOMYCKAETCs ¢ MCHOJIB30BAHUEM JMCTAHIIHOHHBIX
o0pa3zoBareIbHbIX TEXHOJIOTHH.
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AHHOTAUMS paﬁoqeu NPOrpaMMmbl M0 AMCHHIIHHE -
51.0.17 «Bseaenue B 6HOTEXHO/IONHI0» YPOBEHb BbICLICT0 00pa3oBanus BAKAJIABPHUAT. Hanpasaenne
noarororks — 06.03.01 buostorns
Ipoduis Buoskosorusn. Popma oﬁyqeﬁnﬂ —o4uas -

Heab ocBOEHHS! AHCHHILIMHBL (POPMHUPOBAHHE Yy CTYIAEHTOB cospemeﬂﬂblx npeicTaBleHHH
06 YpOBHe HayyHBIX JOCTIKCHHH B 001acTH OGHOTEXHOJOTMH, KJIETOYHOW M TEeHETHYECKOH
HHIKEHEPHH M NPOGIeMax PelliaeMbIX ¢ MOMOIIBIO GUOTEXHOAOTMYECKHX MOAX0/0B, 3HAKOMCTBO C
CYLLECTBYIOLUHMMH POMbILUJIEHHBIMH OHOTEXHOOTHYECKUMH MPOLIECCAMHU PA3JIMYHOTO YPOBHS.
MecTo AMCUHIIHHBI B ydebnom miaane: aucuuriivna 51.0.17 «Beenenne B OHOTEXHOJIOIHION
sBasercss 0a30Boi  aMcuMrMHON - Bioka. 1 mMoayns  "Buosorus uesnoseka"  QeaepanbHOro
rOCY/IapCTBEHHOr0  00pa30BaTe/NILHOTO: CTAHAPTAa  BBICLIEr0  00pa3oBaHus M0  HAMPABICHHUIO
noarotoeku 06.03.01 Buonorus Ipoduns Broskosnorus (yposens Gakanaspuata). OcBauaercs B 7
CEMECTpE.

TpeGosanua K pe3yabTATAM OCBOeHHs AHCUMILIMHBLL. B pesyiawsrate ocBOeHHs
JIMCUMTUTMHBL (POPMUPYIOTCS Cleaytole KOMMeTeHUnu: obuenpogpeccuonainivte — OIIK-5 -
cnocoOeH NPUMEHAThL B NPOQecCHOHANIBHON AeATENLHOCTH COBPEMEHHBIE NpPEACTaBICHUA 00
OCHOBaX OWOTEXHOJIOTHYECKHX M  OHOMEIMUMHCKMX  MPOM3BOACTB, [EHHOW  HMHXEHEPHH,
HaHOOMOTEXHOMOIHH, MOJIEKYJISPHOTO MOJEJIMPOBAHUS:

OIIK-5.1. Tlpumensier B npodecCHOHAIBHON AEATEIbHOCTH COBPEMEHHBIC MPE/ICTABICHHS O
OMOTEXHONIOTMYECKHX H OUOMEIHLIMHCKHX MPOM3BOACTBAX.

OTTK-5.2. TTpumensieT B npo)ecCHOHANLHOMM AesTENBHOCTH COBPEMEHHBIE MPEJICTABIEHH 00
OCHOBaX 'eHHOW WHIKEHEePHH, HAHOOMOTEXHOJIOTHH, MOJIEKYJIIPHOTO MO/IE/IMPOBAHHSI;

npoeccuonanvuvie TIK-1 - cnocobeH HKCIUIyaTHpOBaTh COBPEMEHHYIO annapatypy M
060py/l0BaHHE U BBLIIOJIHEHHS — HAYYHO-MCCNEA0BATEIBCKMX — MOJNEBBIX M J1a00PaTOPHbIX
Ouosornueckux padbor:

TIK-1.1 Tlpumenser B CBOEH AEATENBHOCTH aHalWTHUecKoe JlabopaTopHoe 000pyNOBaHHE;
Cpe/cTBa BHIYUCIUTENBHON TEXHUKH, KOMMYHHUKALUH H CBA3H,

T1K-1.2. TlpoBomuT 1aGopaTOpHBIE HCCIEAOBAaHHS, 3aMEpbl, aHAlM3bl  OTOOPaHHBIX
MPUPOHBIX 00pa3iloB; paboTaTh Ha aHAJIUTHYECKOM J1abopaTopHOM 00OPYA0BAHKH; HCIIONIL30BATD
ABTOMATH3UPOBAHHBIE CUCTEMbI KOHTPOIS 9KOJOTHYECKOTO COCTOAHMSA TEPPUTOPHIA;

IIK-3 - roToB MpUMeHsITE Ha NPOM3BOACTBE 0a30Bble 0OMIENPO(pECCHOHANIbHBIC 3HAHUS
TEOPHH U METOJIOB COBPEMEHHOH OHONOIHUH:

IIK-3.1. TlpumensieT B CBOEH JEATEIILHOCTH 3HAHWS O METO/0JOrHYECKUX JOCTHKEHHUAX H
[epCreKTHBHBIX HAMpPaBIeHUIX COBPEMEHHON OHOJIOTHH.

ITK-3.2. BrnajeeT cOBpeMeHHBIMH METOIaMH OHOJIOTHYECKHX HCCIIEI0BAaHUH.

MK-6 - criocofeH [PUMEHSTHL Ha MPAKTHKE METOJIbl yripaBlieHHs B cdepe OHMONOruHecKux
OHOMEIMLIMHCKUX MPOU3BOJICTE, MOHUTOPHHTA M OXPaHbl NPUPOHOH Cpe/ibl, MPHPOAONOJIBL30BAHMS,
BOCCTAHOBJIEHHS ¥ OXPaHbl OHOPECYPCOB;

[IK-6.1. TlpumeHsieT Ha MNpPakTHKE METOZbl YnpapieHus B cdepe OHONOTHMYECKHX H
OHOMEIMLIMHCKUX MPOH3BOACTB

[1K-6.2. TlpuMeHsieT Ha MpakTHKe METO[bl YrpasjeHus B c(pepe MOHWTOPMHIa W OXpaHbl
MPUPOTHOMN CPeJibl, MPUPOAOTIOIIB30BAHUS, BOCCTAHOBIECHHUA U OXPaHbl OHOPECYPCOB;

Kpatkoe cogepxanne aucuuniunbi: OnpeneneHue GMOTEXHONOMMM KaK Hayku B 00jacTH
[PAKTHYECKOI JEATENLHOCTH YesioBeka, 3ajiauu 1 neperiektusbl GnotexHonoruu B XXI seke. [Tonsarue o
ouorexnonorudeckom npoussoactse (bTIT). buorexnonornueckuit obwexr (BTO) - mpomyueHT.
TpeGoranuss k npoayueHtam. [lpoayuentst GRAS. TlonyueHue NpoOAyUEHTOB C [OMOLLbIO
KJIETOYHON M TeHeTHYecKoW  uikeHepuH.  TpaJMLMOHHBIE  TEHETHYECKHE  METO/(bI
YCOBEPIIEHCTBOBAHMSI  pACTEHHMi: TOJIydeHHE TPAHCIeHHBIX pacTeHWH. buorexHonorun ¢
MCTIOb30BaHHEeM pacTeHuit. Knetounas kynbrypa pacteHui. KyabTHBHpPOBaHWE  pacTHTENbHbIX
KIETOK, MOJlyYeHHe KYIbTYpbl TMPOTOMIACTOB PACTEHHUH M MX HCHOJIL30BAHME JUISl TOJYYEHHMS
Mosie3HbIX coequHeHui. KioHanbHOe MHUKpPOPa3sMHOMKEHME W O3/10POBJIEHHE pacTeHuii. MeTojibl
KJOHWPOBAHMS, TIPHHLIMIIBI, NEPCIIEKTHBbLI UCNO0JIL30BaHUs. JIHa30TpodHbIE MUKPOOPraHU3Mbl, [ eHbl
a30TPHUKCaMH M MOPOAYKTBl WX JeATeabHOCTH. [lyTm pacluMpeHuss rpaHuil ¥ MOBbILIEHHS



s pexTHBHOCTH GHONOrMuecKol (ukcaumn arMocdepHoro aszora. Ilonydenue OHONOrHYECKHX
ypobpenuit.  IlosnydyeHne Guonoruueckux cpeacts  0opbObl ¢ BpeAMTEAMH  PACTCHHH.
buorextosornss  npoussoactea  Guorepbuummos.  [TpousBoacTBo  OENKOB  OJJHOKICTOYHBIX
opraunamoB. MepMeHTsl Kak o0bexT GuotexHonorud. [lpoussoacreo (epmentos. Mrxenephnas
9H3UMOJIOTHs. BHocuHTes GHOMOrHYecKHX AKTHBHLIX BEIUECTB, MPOOHOTHKOB M JICKAPCTBEHHBIX
npenapartoB. TEeXHONOrMs W3rOTOBJECHHS JKMBBIX M HMHAKTMBUPOBAHHBEIX — BaKUMH MPOTHB
OakTepuanbHBIX W BUPYCHBIX Oosesneid.  CriocoObl  MoJlyyeHMsl  BaKUMHHBLIX — [ITAMMOB.
TlpuroToBneHye ANarHOCTHYECKHMX MPENapaToB.

buorexHonorus B MpoOM3BOJACTBE IHEPrUM. IKOJTOTMHUECKH YMcTas 3Heprusa. PortocuHTes —
ocHoBa GuoonepreTuku. bBuomacca wu osueprusa. Murencudukaims  HoTOCHHTE3a  METOJAMH
OnoTexHosoruu, JIpeecuHa, BOJAOPOCIM M BOJHbIE PAcTEHHMA KaK CbIpbe JUIS TPOM3BOACTBA
Guoronusa. Tonyuenne Guosranona. [onydenue Guorasa. Brodoronus u nonyvenne Bogopoa.

buorexHonorus MOJIyHeHHUs MeTamnon.  MUKpPOOPraHU3MEI, UCTIONb3YEMBIE B
OuoreoTexHONOrHU. YMepeHHble Tepmoduiabl. Mcenonb3oBanue MUKPOOPraHM3MOB B MOBBIIIEHUH
He()TeOoTAaYM TIACTOB. BHOTEXHONOrUsSI B OXpaHE OKPY’KAIOILEH CPEjibl: OYUCTKA CTOYHBIX BOJ H
nepepaboTka 0TX010B. AspobHas nepepadoTka 0TX010B. AKTHBHBII M. AHa3poOHOE pasjiokKeHHe.
Buonoruueckas nepepaboTka MPOMBILIICHHBIX OTXOM0B. buojerpajaaius He(TAHBIX 3arpsA3HEHMI.
Buonerpagaums necruunaos. Meroisl reHHOR HHMKEHEPUM B KOHTpose 3arpssHeHwi, Hosbie
HanpaejieHdst B OuoTexHoJorMH.  buoHaHotexHonoruu. - IlpeporBpalieHWe  pucka  OT
pacrpocTpaHeHHs! HOBbIX OMOTEXHOIOTHYECKHUX MPOLIECCOB.

B pesynbTare ocBOEHMs AUCUMIUIHHBI 00yqatOWMACs JOJDKEH:

3HATB: OCHOBHbBIE 3aKOHOMEPHOCTH W COBPEMEHHBbIE JOCTHIKEHMs T€HETHKH W CENEKLHH, O
reHOMMKE, TMPOTEOMHUKE; COBPEMEHHBIE TNPEACTaBIeHHS 00 OCHOBaX OMOTEXHOJIOTHUYECKHUX W
OMOMEIMLIMHCKHX ~ MPOM3BOJCTB, TEHHOM HWHKEHEPHH, HAHOOMOTEXHONOTMH, MOJIEKYIAPHOTO
MOJIETMPOBAHMS; CMOCOOBI  IKCITyaTallid COBPEMEHHOH arrapatypbl W 000py/loBaHHA JUiA
BBITIOJIHEHHSI  HAYYHO-HCCIIEIOBATENIbCKUX  TIOJIEBbIX M JlabopaTopHbiX GHOsIOrHYecKUX  paboT;
Gazorble  00OuIenpodeccHOHANbHbIE 3HAHWS TEOPHHU. M METOZBl COBPEMEHHOH Ouonoruu s
MpUMEHEHHs: WX Ha TPOM3BOJACTBE; METOAbl yrpaBiieHWss B cdepe OHONOTMYECKMX W
OGHOMEIMUMHCKHUX [TPOM3BOJACTB, MOHUTOPHHIA M OXPaHbl MPUPOAHOH CPe/ibl, MPUPOAONOJIL3OBAHHS,
BOCCTAHOBJIEHHS K OXpaHbl OHOpPECYpCOB.

Ymers ucnosib3oBaTe  0asoBble NpeAcTaBAeHHs 00 OCHOBHBIX 3aKOHOMEPHOCTAX W
COBPEMEHHBIX JIOCTHXKEHMSIX TEHETHKM M  CEeNIEKUMH, TIEHOMMKM, [POTEOMHMKH TIPHUMEHSATD
COBPEMEHHbIE MPEACTABICHHUS 00 OCHOBAX OMOTEXHOMOTHYECKUX M OHOMEIHMLMHCKHX NPOU3BOJACTB,
FEHHON HWHIKEHEPHH, HAHOOHMOTEXHOJIOTHH, MONEKY/ISPHOTO MOJIEJHPOBAHHMA; SKCIUIyaTHPOBATDH
COBPEMEHHYIO annapaTtypy 1 000py10BaHHE A/ BLITIOJIHEHHA HAYYHO-HCCIICA0BATE/IBCKUX MONIEBbIX
M n1abopaTOpHbIX  OMONOrMYecKMX — paboT;  NPUMEHsITh  Ha  [pou3BoJcTBE  0a3oBble
obuienpodeccMoHaNbHbIE 3HAHWS TEOPHH M METOAbl COBPEMEHHOH OWONOrMM; NPUMEHATH Ha
MpaKTHKe METO/bl YrpaBieHHs B cgepe OHONOMMYECKHX M OMOMEJWLMHCKMX TPOM3BO/CTB,
MOHHUTOPHHTA M OXpPaHbl MPHPOJHON Cpefbl, NPUPOJONONb30BaHHA, BOCCTAHOBIEHHS W OXpaHbl
fuopecypcos.

Bnagern 0a3zoBbIMKM TIPEJCTABACHHAMH M COBPEMEHHBIMM JIOCTHIKCHHAMH TCHETHKH W
CCJICKLIMH, 'CHOMMUWKH, I[TPOTCOMHKH; COBpPEMEHHBIMH npeacTaBJI€HUAMH 00 ocHOBax
OHOTEXHOJIOTMHYECKHX M OMOMEIMLIMHCKHX [IPOH3BOACTB, FEHHOM MHKEHEPHH, HAHOOHOTEXHOIOIHH,
MOJIEKYJIIPHOTO ~ MOJEJIMPOBaHMs; crnoco0aMK  9SKCMUyaTallMid COBPEMEHHOH amrmaparypbl W
obopy/loBaHMsi Ui BBINOJIHEHHS HAy4YHO-HCCJIEAOBATENbCKUX TOJIEBBIX M J1aBopaTOpHbIX
O6uonoruveckux pador; GazoBbIMH 001ENPOPECCHOHANLHBIMH 3HAHMAMH TCOPHH W METOJaMH
COBPEMEHHOM OMONIOrMH TMPUMEHSEMBIMU Ha [POU3BOACTBE, METOJAMM YynpaBiieHMs B cdepe
OMONOrHUecKMX W OMOMEIMUMHCKHX MPOU3BOJACTB, MOHHTOPWHIA M OXPaHbl MPHPOJHON Cpelbl,
NMPUPOIONOJb30BAHMA, BOCCTAHOBIEHHS U OXPaHbl OMOPECYPCOB.

Obmas Tpy10eMKOCTh IHCIHHNIHHLI COCTAB/SIET: 2 3aUeTHBIEC ¢IMHUIbI (72 yaca).

HTOroBLIii KOHTPOJIL N0 AHCHHILINHE: OYHad opMma — 3a4erT.



