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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

]_[CJ'IBI-O OCBOCHHA IUCHUIINIMHBI ABJIACTCA AOCTHXKCHHUC INNIAHUPYEMBIX PE3YJIbTAaTOB O6yLIeHI/I$I,

cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HalMEHOBAHUE | MHIUKATOPA JOCTHKEHHUS
KOMIIETECHINH KOMIIETECHINH
1. TIK-3 I1K-3.1 3Hare 3HAHUs: 3HATh TEXHOJIOTUHU TOJTyUYEHUS
Crniocoben TEXHOJIOTUH MOJyYEeHHUs] |OHOJIOTMYECKH aKTHBHBIX BELIECCTB
OCYILICCTBIIATD OHMOJIOTMYECKU aKTUBHEIX |YMEHHA:
HOJrOTOBUTEIIBH |BEILECTB HABBIKH:
pie pa®otel gt [[1K-3.2 3Haer npaBuiia  [3HaHuMA: 3HAET IpaBuiIa pabOThI C KyJIbTYpaMH
OCYILECTBIICHUS |pabOThI C KYJIbTYpaMHU MHUKPOOPTaHU3MOB, KJIETKAMU PACTCHUN U
OMOTEXHOJIOIHYE | MUKPOOPTaHU3MOB, YKUBOTHBIX, METObI MOJIEPKAHUS YUCTOU KyJIbTYPBhI

CKOro Ipoliecca
c
HCITOJIb30BaHUE
M KYJIBTYP
MHKPOOPTraHUu3M
OB, KJIIETOYHBIX
KYJIBTYP
pacTeHui u
’KHUBOTHBIX,
MPOIYKTOB UX
OMOCHHTE3a U
o6uotpancdopma
071

KJICTKaMH pacTeHUN U
JKUBOTHBIX, METOJIBI
noJAep>KaHus YUCTOU
KYJbTYpBI LITAMMA
MUKPOOpraHu3Ma-
MPOAYLIEHTA U
KJIETOYHBIX KYJIbTYpa
pacTeHUN U KUBOTHBIX

mrTaMMa MUKPOOPraHUu3Ma-rpoaAyHueHTa U KJICTOYHbIX

KYJIbTYpa PACTEHUN U )KMBOTHBIX
YMEHHus:
HABBIKU:

I1K-3.3 3HaeT MeTOabI
MIPUTOTOBJICHUS
MUTATEIbHBIX CPEN U

3HAHHMA: 3HACT MCTOJbI ITPUT'OTOBJICHUA
IMUTATCIIbHBIX CPCIA U Tp€6OBaHI/I$I K CTCpUIN3allun
MMHUTAaTCIIBHBIX CPC

TpeOOBaHUS K YMEHHUA:

CTepHIN3alUU HABBIKM:

UTATEJbHBIX CPEJ

[1K-3.4 Ymeer 3HAHUA:

TMPOU3BOUTE PAOOTEI 110 |ymenusi: YMeET IPOM3BOAUTH PAGOTHI 11O
CTCpUIIM3alir CTepWIN3AIMHU Jab0paTOPHOI MOCYABI U
11ab0paTOPHOM TTOCY/IBI U HHCTPYMEHTOB, IPOU3BOAUTE IPEABAPUTEIILHYIO
WHCTPYMEHTOB, 00pabOTKY ChIPbS, UCIIOIB3YEMOTO JIs
IIPOU3BOJUTH MIPUTOTOBJIEHUS MUTATEIbHBIX CPEJl
HNpEIBAPUTCIIBHYIO HaABBIKH:

00paboTKy ChIpbS,
UCTIOJIb3YEMOTrO JJIs
IMPUT'OTOBJICHUSA
OUTATENbHBIX Cpejl




[TK-3.5 Ymeer
IIPOU3BOIUTH I10CEB
OHOJIOTrHYECKOr0o
MaTepuaia ¢ UeNblo
HOJIyYEHUS
HAaKOIIUTEIILHON
KYJIBTYPBI, IPOU3BOJUTH
IIEpPECEB NHOKYJIATA C
LIEJIbIO BBIJCJICHHUS
YUCTOU KYJIBTYPHI,
IIPOBEPATH OJHOPOJHOCTD
YUCTOU KYJIBTYPHI 110
MOP(OIOrHUECKUM U
(U3HOIOTHYECKUM
IIpU3HAKaM, IPOU3BOAUTH
paboThl 1O
BOCCTAHOBJICHUIO
IMO(PUIN3UPOBAHHON
JTaJIOHHOW KYJbTYpPBI U
NOJIJIEP’KUBATH €€
AKHU3HECTIOCOOHOCTh

3HAHUA:

yMeHusi: YMeeT IPOU3BOIUTh padOThI 110
CTEpUIIM3aLluK JJa0OpATOPHOU MOCYABI U
MHCTPYMEHTOB, IPOU3BOAMUTH IIPEABAPUTEIBHYIO
00pabOTKY ChIPbS, UCIIOJIB3YEMOTO IS
IIPUTOTOBJICHUS IUTATEIbHBIX CPEJL

HABBIKH:

I1K-3.6 Binageer
HaBBIKAMH ITOJITOTOBKH
OMOTEXHOJIOTHYECKOM
MOCyZAbl M 000pYyI0BaHUS
JUTSL TIPOBEICHUS
OHMOTEXHOIOTHYECKOTO
npoiiecca,
MPUTOTOBJIEHUS
MUATATEIBHBIX CPE TS
KYJIbTUBUPOBAHUS
MHUKPOOPTaHU3MOB,
KJIETOUYHBIX KYJIBTYD
pacTEHUH U >KWBOTHBIX

SHAHUA:

YMEHHM:

HaBBIKH: Biajeer HaBbIKaMM OJrOTOBKH
OMOTEXHOJIOIMYEeCKON MOCYbl U 000pyI0BaHUS 1JIs
NpOBeIEHUS] ONOTEXHOJIOTMYECKOT0 Mpoliecca,
IIPUTOTOBJICHUS IUTATENbHBIX CPEJl IS
KYJIbTUBHPOBAHUS MUKPOOPTaHU3MOB, KJIIETOUHBIX
KYJIBTYp paCT€HUH U KUBOTHBIX

I1K-3.7 Bnageer
HAaBBIKAMH ITOATOTOBKH
OMOJIOTHYECKHUX
00BEKTOB M MaTepHaliOB
A
OHMOTEXHOJIOTHYECKOTO
mpolecca, BeIICTICHUS U
TIOJIICPYKAHUS YACTBIX
KYJIBTYp
MHUKPOOPTaHU3MOB-
MIPOYIIEHTOB,
KJIETOYHBIX KYILTYD

SHaAHUA:

YMEHHUA:
HaBBIKU: Biiageer HaBbIKaMU MOATOTOBKH
OMOJIOTUYECKUX 0OBEKTOB M MAaTEPUAJIOB JJIS
OMOTEXHOJIOTHYECKOTO TIPOIIecca, BBIICIICHUS H
MOJIEPKAHUS YUCTHIX KyJIbTYP MUKPOOPTaHU3MOB-
MPOJYIIEHTOB, KIIETOYHBIX KYJIbTYp PAaCTEHUN U
>KHBOTHBIX




I1K-3.8 Bnaneer
HaBBIKAMU OXKHWBJICHUS
KYJIBTYP
MHUKPOOPTaHU3MOB,
MIPOBE/ICHHS TIOCEBOB
MHUKpPOOPTaHHU3MOB Ha
TBEPJIbIC U KUKHE
IINTATCIIBHBIC CpeI[BI

3HAHUA:

YMEHHUA:

HaBbIKH: Brajneer HaBbIKaMK MOJATOTOBKHU
OMOJIOTUYECKUX 0OBEKTOB M MAaTEPUAJIOB JJIs
OMOTEXHOJIOIMUYECKOT0 IPOLECCA, BBIIEICHUS U
MOJJIEpKAHUS YUCTBIX KYJIbTYP MUKPOOPraHU3MOB-
MIPOJYLIEHTOB, KIETOYHBIX KYJIbTYp PACTEHUHN U
’KUBOTHBIX

2. 1IK-4
Crniocoben
OCYIIECTBIISATH
OMOTEXHOJIOTHYE
CKHH Tporecc ¢
UCTIOJIb30BaHUE
M KYJIBTYP
MHUKPOOPTaHU3M
OB, KJIETOUHBIX
KYJIBTYD
pacTeHuil u
JKUBOTHBIX,
MPOJYKTOB UX
OuocHuHTE3a U
o6uotpanchopma
1007078

[1K-4.1 3zaet MeTOabI
MOJIYYSHUS TPOyKTa
OHMOTEXHOJIOTHH,
CIIOCOOBI
KYJIbTUBUPOBAHUS
MHUKPOOPTaHU3MOB,
KJIETOYHBIX KYJIBTYP
pacTeHUN U KUBOTHBIX

3HAHUSA: 3HACT METOJbI IOJy4YEHUS IPOAYKTa
OMOTEXHOJIOIUH, CIIOCOObI KYJIbTUBUPOBAHUS
MHUKPOOPTraHU3MOB, KIIETOYHBIX KYJIbTYp PACTCHUN U
JKUBOTHBIX

YMEHHUA:

HABBIKH:

[1K-4.2 3naer npaBuia
SKCIUTyaTaIuu
OMOTEXHOJIOTHYECKOTO
000pyI0BaHUS

3HAHUs: 3HAET NPaBUJIa KCIUTyaTalluH
OMOTEXHOJIOTHYECKOTO 000PyI0BaHUS
YMEHHusI:

HABBIKH:

[1K-4.3 3Haer criocoObl 1
METOJIBI Pa3cIICHUs

3HAHHUA: 3HACT CIIOCOOBI U MCTOJbI Pa3aACIICHUA
KYHLTypaHLHOﬁ KHUIKOCTH U 6I/IOM8.CCBI, paspyuicHu:Aa

KYJIbTYPaJIbHOM KJICTOYHOM 000JI0YKH U BBIJICIICHUS IICJICBOT0O
JKUJKOCTU U OMOMACCHI, |IIPOJIYKTa, OYUCTKH MPOAYKTOB OMOCUHTE3a
pa3pylIeHHs KIETOYHON |yYMEHHsI:

000JIOYKHU U BBLIACICHUS |HABBIKH:

LIEJIEBOTO MPOIYKTA,

OYHCTKHU TTPOYKTOB

OMOCHHTE3a

IIK-4.4 Ymeer 3HAHHUA:

MPOU3BOIUTH PAOOTHI 11O
Pa3MHOXEHHIO U

yMeHHs1: YMeEET POU3BOJUTH PabOoThI IO
Pa3MHOKEHHUIO U BBIPALIMBAaHHUIO [IOCEBHOTO

BBRIpAIIMBaHHIO MaTtepuaa Jijisi OMOTEXHOJIOTHYECKOTO Tpoliecca
IMOCEBHOI'0O MaTepuajia HABBIKU:

IS

OHMOTEXHOJIOTHYECKOTO

npoiecca

IIK-4.5 Ymeer 3HAHMA:

POU3BOIUTH OTOOP
00pa310B KyJbTypalbHON
XKHUJIKOCTH U OMOMAcChI
U1 OMOXUMHUYECKOTO U
MHUKPOOHOIOTUYECKOTO
KOHTPOJISI

yMeHHs1: YMeEeT POU3BOJUTH 0TOOp 00pa3ioB
KYJIBTYpalbHOU )KUIKOCTU M OMOMACChI JUIs
OMOXMMHUYECKOTO M MUKPOOHOIOTMYECKOT0 KOHTPOJIS
HABBIKH:




I[1IK-4.6 Ymeer 3HAHUA:

OCYIIECTBIIATD YMeHHsA: YMEET OCYILECTBIIATh Pa3ACIICHUE
pasacicHue KYJIBTYpabHON )KUIKOCTH M OMOMACCHI pa3IMYHBIMU
KynpTypaJlbHOU METOAAMH, IPOU3BOJUTH PAOOTHI IO PA3PYLICHUIO

KHMJKOCTH U OMOMACCHI KJIETOYHOH 00OJIOUKH U BEIAEICHUIO LEJIEBOrO
pas3JIn9YHbIMU MCTOAMH, |TIPOAYKTA, IPUMEHITh METOAbl OYMCTKHU IPOAYKTOB
IPOM3BOIUTH PAOOTHI IO |OUOCHHTESA, 0OECIIEYNBATH MPOLECCH IIPOM3BOICTBA
pa3pyLIEHHUIO KIETOYHON |TOTOBOTO MPOIYKTa

000JIOUKH U BBIJICIICHUIO |gaBBIKH:

LIEJIEBOT'O IIPOAYKTA,
[IPUMEHITH METObI
OYUCTKH IPOAYKTOB
OHMOCHHTE3A,
o0ecrnieunBaTh MPOLECCHI
IIPOU3BOJICTBA TOTOBOI'0

IPOAYKTA

[1K-4.7 Bnaneet 3HAHMA:

HaBBIKAMH yMeHHs:

KYyJIbTUBUPOBAHUA HaBbIKM: Biajeer HaBpIKaMU KyJIbTUBUPOBAHUS
MHKPOOPIraHU3MOB, MHUKPOOPTraHU3MOB, KJIETOUHBIX KYJIbTYpP PAaCTCHUN U
KIJIICTOYHBIX KYJIBTYP JKUBOTHBIX

pacTeHUN U KUBOTHBIX

[1K-4.8 Bnaneer 3HAHMA:

HaBBIKAMH CeTapaluu yMeHHs:

KyJIbTypaibHOH HaBbIKM: Biiajgeer HaBbIkamu cenapanuu

KHUJKOCTH ¥ OHOMACCHI, KYJIbTYPaJIbHOM KUAKOCTU U OMOMACCHI, BBIICIECHHUS,
BBIJCJICHNA, OYMCTKU U [0YUCTKU U KOHLEHTPUPOBAHHUS IIPOLYKTOB
KOHLICHTPUPOBaHUA OnocHUHTE3a, MOTyUYEeHUs TOTOBBIX (hOPM

IPOJYKTOB OMOCHHTE3A,
MMOJIy4Y€HHUSI TOTOBBIX

hopm

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JlycuumirHa OTHOCUTCS K AJIEKTUBHBIM AuciumiiuHaM (moaymnsam) OITOIN.

JucuunnnHa aBiasieTcs JIeKTUBHOM

Jns  npomomkeHuss  (GopMUpOBaHHMS — 3asBICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI — 3HAHMS
npenuecTByommx aucuuiuind: OcHoBbl 6norexnonoruu (I1K-3), buorexnonorus pacrenuit (I1K-
3), OcHoBbl Ouorexunosoruu (I1K-4), Buorexnomnorust pacrenuii (ITK-4)

W3ydyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM MJisi MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETEHIIMH B creayromux auciumiuHax: buodusuka (I1K-3), OcHOBBI OMOHAHOTEXHOIOTHH
(TTIK-3), CenbckoxossiictBenHas OuorexHojorusi (I1K-3), TlumeBas Ouotexuonorus (I1K-3),
Okonoruyeckas OuorexHosoruss U Ouosnepreruka (I1K-3), buorexHomormveckue mporeccsl B
numieBoid npomsinuieHHocTd  (IIK-3), Ilumesas Ouorexnonorus (I1K-4), Oxonoruueckas
6uotexHosnorus u ouosnepreruka (I1K-4), Texauueckass MUKpOOHOJIOTHS U MUKPOOHOTEXHOIOT U
(ITK-4), buorexnonorumueckue mnpoueccsl B numieBod mnpombinuieHHocTH (I1K-4); mpaxTukax:
ITpennumuiomnas npaktuka (I1IK-3), Ilpengurmuiomnas npaxtuka (IIK-4); rocymapcTBeHHOM
uTOroBOM arrectanuu B ¢opme: [loaroToBka K MpoIleAype 3allUThl W 3alllUTa BBIMTYCKHOM
kBauukannonHoit pabotsr (I1K-3), IlogroroBka k mporenype 3alluThl U 3aIIUTa BBITYCKHOM
KBanupuKanrnoHHo# padotsl ([TK-4)




Pasnen 3. OIIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI M4

Jis GopMupoBaHUS 3asBICHHBIX KOMIETEHLUH HCHOIb3YIOTCS METOHO0JIOIMYECKHE TEXHOJIOIHH,
peanu3yronme AesATeIbHOCTHBIM, JUYHOCTHO-OPUEHTUPOBAHHBIM, IPAKTUKO-OPUEHTUPOBAHHBIN
MOIXOJIBI.

OCHOBHBIMU CTPATErMYECKMMM TEXHOJIOTUSMHU SABIIAIOTCA: JICKIIMOHHBIE 3aHATHS, NPAKTUYECKUE
3aHATUSA

Ha noctuxeHne KOHKPETHBIX IieJel 0O0ydeHus HamnpaBieHbl IPUMEHSEMble TaKTHUECKUE
TEXHOJIOTMM: 3aJaHUs, KJIIACCUYECKasl JICKIUS, JIEKLIHs C DJIEMEHTaMHU MO3TOBOIO IITYypMa, JIEKLHS-
IPOBOKalMs, IPoOIeMHas JIEKIUs

Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

7 cemecTp
. Kommnuectso | @opmupyemslie
Bunsl 1 TeMbl 3aHATHIA
4acoB KOMIIETEHINH
BBenenne B JTHCHHUILINHY 4 I1K-3, IIK-4
Jlexuwms. [IpuHIMIIBI MUKpOOHOSIOTHYECKOM OnoTpanchopmaluu 2
BeulecTB. Pa3BuTHe uccienoBanuii B 001acTi MUKPOOUOJIOTUYECKOM
6uoTtpanchopmanuu. bBUOTEeXHO-I0rHYECKHE U SKOJIOTHYECKHE
ACTIEKThl MUKPOOHOJIOTHYECKON OnoTpaHc(hopMaIuy BemecTB.
3aaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
npopaboTKa KOHCIIEKTA JICKIHIi;
popaboTKa OCHOBHOM U JAOMOJIHUTENBHOM JINTEPATYPHI. 2
Tunsl peakuuii 1 MeToAbl MUKPOOHOJIOTHYECKOM 14 [1K-3, TIK-4
omoTpanchopMaun
Jlexuus. Tunsl peakuuii MUKpoOOHOJIOTHYECKON OnoTpaHchopMauu 4
[TpakTrueckoe 3ansTHEe. MeTobl MUKPOOHOIOTHYECKON 2
onoTpaHchopMaIu
[TpakTueckoe 3anstue. [IpeumyiecTsa MUKPOOHOIOTHYECKOM 2
O0MOTpaHCHOPMALIMHU BELIECTB NEPE XUMHUUECKUM CUHTE30M
3aaHus AJi CaMOCTOSITENIbHON padOoThI, B TOM YUCIIE BBIIIOJHEHHE
npopaboTKa KOHCIIEKTa JICKIIHiI;
popaboTKa OCHOBHOM U JAOMOJIHUTENBHOM JINTEPATYPHI. 6
Mukpoouojornyeckasi omorpancopmanys KCEHOOMOTHKOB 26 IIK-3, IIK-4
Jlexums. buogoctynmHocTh KceHOOMOTHKOB. CTanu 4
B3aMMOJICHCTBHS KCEHOOMOTHUKOB C MUKPOOHOM KIIETKOM.
[TpakTrueckoe 3ansATHe. [ eHeTHUECKHE JeTepMUHAHTHI AeTpaialluu 2
KCEHOOMOTHUKOB Y MUKPOOPTaHU3MOB Pa3HBIX TAKCOHOMUYECKUX
CpyMIL.
Jlexuus. IIpyHIUIIBI CEIEKIUMU U TEHHO-UHKEHEPHOTO 2
KOHCTPYHPOBAHUSI MUKPOOPTaHU3MOB — IECTPYKTOPOB
KCEHOOMOTHKOB
[TpakTrueckoe 3ansTue. Mukpobuonoruueckas 6norpancopmarus 2
NECTHUIIMJIOB.
[TpakTrueckoe 3ansTue. Mukpobuonoruueckas 6norpancopmarus 2
AHTUMUKPOOHBIX COCTMHEHUIN
[TpakTrueckoe 3aHsaTHE. MUKPOOHOTIOTHYECKAS JIETPa AU 2
IMOBEPXHOCTHO-aKTUBHEIX BellecTs (IIAB).
[TpakTrueckoe 3aHsaTHE. MeXaHU3Mbl MUKPOOHOJIOTHYECKON 2




JIerpaallid HUTPUJIOB U 1TUAHUIOB.

[Tpaktuyeckoe 3anstue. OcodbeHHOCTH TpaHCchHopMaIH
a30KpacHTeliel OaKTepHsIMH, MULICTHAIBHBIMU rprOamu,
KOHCOPIIMYMaMH MUKPOOPTaHHU3MOB.

HpaKTI/I‘IeCKOC 3aHATHUC. MI/IKp06I/IOJ'IOFI/ILIeCKa$I Acrpaganunsa
OTPABJIAOIINX M B3PhIBUATHIX BCIICCTB

3anaHus U1 CAMOCTOSITEIILHOW PabOThI, B TOM YHUCIIE BBITIOJTHEHUE
MpopadOTKa KOHCIIEKTA JICKIIH;
popabOTKa OCHOBHOM U JIOTIOJHUTEIBHOM JIUTEPATYPHI.

MuxkpoouoJjiornyeckasi OnorpaHchopmanus yriaesoaopoaon

12

Jlexuus. PacnpocTpanenue yrieBoa0pOoI0KUCIISFOIINX
MHUKPOOPraHU3MOB B IIPUPOJIE.

[IpakTrueckoe 3aHsaTHE. MeXxaHu3Mbl TOCTYIUICHUS YTIJIEBOJOPOI0B
B MUKPOOHYIO KJIETKY. buoxumuyeckue myTu
MHMKPOOHOJIOTHUECKOH OMOTpaHchOpMaLiK YIJIEBOIOPOIOB.

Jlexuus. I'eneTnueckre 0COOEHHOCTH MUKPOOPTraHU3MOB,
OCYIIECTBIISIOUIMX OUOTpaHCcHOPMAIIMIO YTIEBOIOPOIOB.

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
npopaboTKa KOHCIEKTa JIEKIUT;
popaboTKa OCHOBHOM U JOMOJIHUTENBHOM JINTEPATYPHI.

I1K-3, IIK-4

Mukpoouojorniyeckast omorpancpopmanus CTepouioB

16

Jlexuus. Xumudeckasl CTpyKTypa CTEPOUIOB U UX
pacrnpocTpaHeHue B mpupoe. TUmsl peakuit
MHUKPOOHOJIOTHYECKOM OMOTpaHCPOPMALIUK CTEPOHIOB.
Bbuonorunueckoe 3HaueHNE MUKPOOHOIOTHYECKOM
onoTpaHchopMaii CTEPOUJIOB.

[TpakTiueckoe 3austue. buorpancdopmarus crepousioB B
a9pOOHBIX YCIOBHSIX.

[TpakTuueckoe 3ausTue. buorpancdopmarius crepousioB B
aHa’POOHBIX YCIOBUSIX.

Jlexuus. [TpoMBIIIIIEHHOE HCTIONB30BAaHHE MUKPOOUOIOTHUECKOM
onoTpanchopManuy A HOAYIEHUS CTEPOUAHBIX TOPMOHOB.

3amanus A CaMOCTOSITENIbHOM paboThI, B TOM YHKCIIE BHITIOJTHEHHE
MpopabOTKa KOHCIIEKTA JICKIIH;
npopaboTKa OCHOBHOW U JAOTIOJIHUTENBHOMN JINTEPATYPHI.

[IK-3, TIK-4

Muxkpobnonornyeckas Ouorpancopmanus yriieBoaoB U
reTeponnKJIANYECKHX COeAnHeHH

12

Jlexuust. Tumel peakuii MUKpOOHOJIOTHYECKOM
onoTpanchopMalii yriieBOHa0B.

[TpakTudeckoe 3ansaTHe. MUKpOOHOIOTHYECKasT
onoTpanchopMalys reTeEPOLNKINYECKUX COETUHEHUIA.

3amanus A CaMOCTOSITENIbHOM pabOThI, B TOM YHUCIIE BHITIOJTHEHHE
MpopabOTKa KOHCIIEKTA JICKITHA;
npopaboTKa OCHOBHOW U AOTIOJIHUTENBHOMN JINTEPATYPHI.

[K-3, I1K-4

MuxkpooOuosgoruyeckasi 6uoTpanchopmanusi MeTalI0B

14

.HCKI_[I/IH. Poxb MHKPOOPTaHNU3MOB B UBMCHCHHNU IMMOJABUKHOCTU U
KOHIICHTPUPOBAHUU MECTAJIJIOB B ITPUPOJHBIX CpEaax.

IIpakTrueckoe 3aHsaTHE. bakTepruanbHOE BhILETIaYMBaHUE
METAJIJIOB.

[TpakTuyeckoe 3ansTre. MukpoOHas copOLUs METaJIIOB.

[K-3, I1IK-4




3amaHus U1 CAMOCTOSITEIIHOW Pa0OThI, B TOM YHUCIIE BBHITIOJTHEHUE
MpopabdOTKa KOHCIIEKTA JICKIIHA;

popabOTKa OCHOBHOM U JIOTIOJTHUTEIBHOM JIUTEPATYPHI. 6

Hcnosb30BaHue MUKPOOHOJIOTHYECKOi OuoTpaHchopManun B 10 [1K-3, TIK-4
TPOMBIILIEHHOCTH W IPUPOI00XPAHHBIX TEXHOJIOTHUSAX

Jlexuwst. [Tony4yeHne OMOTOTHYECKN aKTHBHBIX BEIIECTB C 2

[MOMOIILI0 MUKPOOHOJIOTHYECKONH OnoTpanchOpMaliiu.

[Ipaktuyeckoe 3anstue. [[puMeHeHne MUKPOOUOIOTHUECKON 2

onoTpaHc(opMalyH JIsT OYUCTKH IOYBEI M CTOYHBIX BOJ.

3anaHus U1 CAMOCTOSTEIILHOW Pa0OThI, B TOM YHUCIIE BBITIOJTHEHUE
MpopadOTKa KOHCIIEKTA JICKIIH;
popabOTKa OCHOBHOM U JIOTIOJTHUTEIBHOM JIUTEPATYPHI. 6

WNHas koHTakTHas paboTa: 0

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

W3ydeHre AUCHMILTUHBI PEKOMEHIyeTCS HadyaTh C O3HAKOMIICHHUs C paboueil mporpammon, ee
CTPYKTYpOl U COJep)KaHUEM pa3[enoB. YUeOHbIH MaTepuall CTPYKTYpUPOBaH, H3y4YCHHE
JVICTIATUTHHEI OCYILIECTBIISETCS B TEMaTH4ECKON 10CJIEI0BATEIbHOCTH.
3aHATHA JIEKIMOHHOTO THNA JAIOT CHCTEMaTU3UpPOBAaHHbIE 3HAHUS [0 JUCLUIUIMHE,
KOHIEHTPUPYIOT BHUMaHUE Ha HauOoJiee CIOKHBIX U BaXXHBIX BOIpocax. Bo BpeMs JEKIIMOHHBIX
3aHATUN PEKOMEHIYeTCsI BECTH KOHCIIEKTUPOBaHUE yueOHOro MaTepuala; oopamiar BHUMaHUe Ha
(GOpMYyJIUPOBKM U KaTEropuH, pacKpbIBAIOIIME CYTh MpPOOJEMBI, SBJIECHUS WIM MpOIEcca;
3aukcupoBaTh BBIBO/IBI u IPaKTUYECKUE PEKOMEHIALINH.
[TonroroBka K 3aHAAITHSIM CEMHUHAPCKOr0 THIA BKIIOYAET O3HAKOMJIEHHE C IUIAHOM
NPAaKTUYECKOIO 3aHATHUSA; pPabOTy € KOHCIEKTOM JIEKIMi, BBINOJHEHHE JOMAIHEro 3aJaHus,
pabory ¢ ydeOHOH M y4eOHO-METOJUYECKOW JIUTEepaTypo, HAy4YHbIMU U3JIAHUSIMH U
AJIEKTPOHHBIMU  00pa30BaTEIbHBIMU PECYpPCAMM, PEKOMEHJIOBaHHBIMU paldouell mporpaMmoit
JUCITUATITUHBI (Momyst).
ConepxaHne caMOCTOATEIbHOH PadoThl ompenaessercs padouell MporpaMMol JTUCIMILIMHBI,
OIICHOYHBIMU W METOAMYECKHMMH MaTepHalaMu, 3aJaHusIMH M YKa3aHHSIMH TpernojaaBaTes.
CamocTtosTenbHass padoTa MOMKET OCYIIECTBISATHCS B ayJUTOPHON M BHEAyAMTOPHOM (hopmax.
O GhEeKTUBHBIM CPEICTBOM OCYIIECTBICHUSI CaAMOCTOATEIbHOW pPaOOThI SBISIETCS SJEKTPOHHAS
MH(POPMALIMOHHO-00pa3oBaTebHas Cpela YHUBEPCUTETa, KOTOpas oOecrneyuBaeT AOCTYN K
oOpa3oBaTenbHOW  mporpamMmMe, palOouell  mporpamMme  JUCHMIUIMHBL, K  3JIEKTPOHHBIM
OMOIMOTEYHBIM CUCTEMAM, MTpOo(eccrOHabHBIM 0a3aM JaHHBIX U MHPOPMAIIMOHHBIM CIIPaBOYHBIM
CUCTEMaM.

[lepuoanunocTh poBeAeHUs, (OPMbI TEKYIIETO KOHTPOJIS YCIEBAEMOCTH, CHUCTEMa OIICHUBAHUS
xoJa OCBOCHHS JTUCLUTUTMH MIPEeICTaBICHbI B paboueit porpaMme.

Pasznen 6. MATEPUAJIbBHO-TEXHMYECKOE 141 YYEBHO-METO/NYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

KoauuectBo
9K3EMILISIPOB TIEYATHBIX
NoeNe . W3IaHUH, UMEIOIIUXCS B

Cnucok UCOIb3yeMOH JIUTePaTypPhl
n/n OuOJMOTEKE, HITH
JJIEKTPOHHBIN apec U3JaHus
(pecypca) B cetn MIHTEpHET

YYEBHBIE, YYEBHO-METOAMYECKHWE 1 HAVYHBIE U3JIAHWA

1. |buogerpajmanus TOKCHYHBIX COCAMHEHUH U yTHIM3ALUA 25 /
ounomaccel [Tekcr] : MeToaMuecKue yKa3aHus K BeIIOIHEHHIO | https://portal.volgatech.net/b




MPAKTUYECKUX paboT MO HampaBiIEHUIO [UJIsl CTYIEHTOB
Hanpasienus noarotosku 19.03.01 «buotexnomnorus» / M-Bo
obpazoBanns u Hayku Poc. ®enepamuu, PI'bOY BIIO
"[ToBomxk. roc. Texnou. yH-T"; [cocT.: O. B. Mamora, JI. H.
[lamurypos, JI. . Myxopros]. Homkap-Omna: IIT'TY, 2016. -
61 c. Dk3eMIUIsIpBI: Bcero 25.

ooks/Maluta_biodegradacia_t
iksichnix_soedinenii_utilizac
ia_biomassi_2016.pdf

Komos, Bagum IlerpoBuu. buoxumus [Tekct] : [yueb. mis 11
By30B 1o HampasieHuto 655500 "buorexnomnorus"] / B. IL

Kowmog, B. H. llIsenoBa. M.: Jlpoda, 2004. - 638 c. ISBN 5-

7107-5613-X. Dx3emmapsl: Bcero 11.

®omuneix, Banentuna JleonmpgoBHa. BHoOXuMuS M OCHOBEI 15 /

ouosnorun [Tekct] : mabopaTOpHBIA NPAKTUKYM : [
CTYJICHTOB HarmpaBjieHusi noarotoBku 12.03.04 (201000.62)
"BuorexHuueckre cucremMbl U TexHomormu'|] / B. JL
®omunbix, O. H. J[enucoa, E. B. Tapacenko; M-Bo
obpazoBanust u Hayku Poc. ®enepanuu, ®I'BOY BIIO
"[MoBomxk. Toc. TexHon. yu-1". Momkap-Oma: IIT'TY, 2015. -
131 c. ISBN 978-5-8158-1543-8. Dx3emruisapsl: Bcero 15.

https://portal.volgatech.net/b
ooks/Fominix_bioximia_osn
ovi_biologii_2015.pdf

JlozanoBckas, Mpuna HukonaeBHa. DKojorus MU oOXpaHa
ouocdepsl pu XUMUUECKOM 3arpsisHeHuu [Tekcr] : Yueb.
mocodue Ijs CTyA-OB XUM., XMM.-T€XHOJ., OMOJIOr. clel. U
Hanpasienuit By3oB / . H. Jlozanosckas, /1. C. Opnos, JI. K.
CagoBHukoBa. M.: Briciiag mxkomna, 1998. - 286 ¢. ISBN 5-
06-002590-X. Dk3eMIUIIPHI: BCETO 3.

buotexnonorusa: Tteopus u npaktuka [Tekcr] [yueb.
nocobue Juisi CTYIAEHTOB BY30B mo crenuaibHoctd 020201
"buonorus"] / H. B. 3arockuna [u ap.] ; mox pen. H. B.
3arockunoii, JI. B. Hazapenko. M.: OHUKC, 2009. - 492, [1]
c. ISBN 978-5-488-02173-0. Dx3emmsipsl: Bcero 10.

10

buorexnonorust [Tekcr] Y4eOHUK | TPAKTHKYM IS
aKaJeMHueckoro OakanaBpuara : Ui CTYACHTOB BBICIIUX
y4eOHBIX 3aBe/IeHuH, oOyuaronmxcs 1o
€CTECTBEHHOHAYYHbIM HAINPABIEHUSAM, 10 CHEUUATBHOCTH
"buomorus" : B 2 u. / E. A. XKXusyxuna, H. B. 3arockuna, E.
A. Kanamnukosa, JI. B. Hazapenko ; non penakiueit H. B.
3arockunoi, JI. B. Hazapenko. Y. 2, 2019. - 218, [1] c¢. ISBN
978-5-534-07409-3. Dx3eMmuasapsl: Bcero 35.

35

buorexnomnorus [Tekcr] Y9eOHUK ¥ TPAKTHKYM IS
aKkaJeMH4ecKkoro OakanaBpuara : Ui CTYACHTOB BBICIIUX
y4eOHBIX 3aBe/IeHuH, oOyuarouuxcs 1o
€CTECTBEHHOHAYYHbIM HAINpPABICHUSAM, IO CHEUUATBbHOCTH
"buomorus" : B 2 u. / E. A. XXusyxuna, H. B. 3arockuna, E.
A. Kanamnukosa, JI. B. Hazapenko ; mog obmieit penakiueit
H. B. 3arockunoii, JI. B. Hazapenko. Y. 1, 2019. - 162 c.
ISBN 978-5-534-07410-9. Dx3eMIUsIpel: BCero 35.

35

l'opneeBa, TaTpsiHa XapuUTOHOBHA. DKOJOTMYECKHE ACTIEKTHI
¢dbopmMHpoBaHUS MHKPOOOIIEHO30B B pH30chepe 3epHOBBIX
kynbTyp [Tekcr] : monorpadus / T. X. T'opneesa, C. U.
HoBocenos; M-Bo obpazoBanus u Hayku P®, ®I'BOY BIIO
"[ToBomk. roc. TexHoil yH-T". Momkap-Oma: III'TY, 2013. -
191 c. ISBN 978-5-8158-1154-6. DK3eMIUISIPBL: BCETO 2.

2/
https://portal.volgatech.net/b
ooks/Gordeeva_jekologiches
kie_aspekty formirovanija_

mikrobocenozov.pdf

Kpupomenn, JI. A. OCHOBBI 3KOJIOTHYECKOM 0€30MMacHOCTH




npou3BOACTB [DnekTponHsld pecypc] / KpuBomewn JI.
A JImutperko B. II.,®emoroBa H. B. Cankr-IlerepOypr:
Jlanb, 2022. - 336 c. ISBN 978-5-8114-1816-9.

https://e.lanbook.com/book/2

11934

OJIEKTPOHHBIE OFPA3OBATEJIBHBIE PECYPCBI

1.

Hayunas anekrponnas 6ubnuoreka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas anekrponnas 6ubnmoreka «KubepieHuHKa»

http://cyberleninka.ru

IMPO®ECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THOOPMALIMOHHBIE CITIPABOYHBIE

CHUCTEMBI
1. |CnpaBouno-npaBoBas cucreMa KoHcynpTaHT+ http://www.consultant.ru
2. |UudopmarmonHo-npaBoBoii moprai ['apant http://www.garant.ru
3. [IIpodeccronanbHbIie ClIpaBOYHBIE CHCTEMBI TeXaKCIEPT http://www.cntd.ru

6.2. MaTtepuanbHO-TeXHUYECKas 0a3a U MporpaMMHOE 00ecIieueHue

NoNo
/a

Aynuropuu 11 IpoBe-

NeHUs] y4eOHBIX 3aHSITHH,

CaMOCTOSITENIbHOI pado-

ThI U IIPOBEJICHUSI FOCY-

JTAPCTBEHHON UTOTOBOM
aTTeCTalluu

[TepeyeHb OCHOBHOTO 000PYAOBaHUS

[IporpammHuoe
oOecrieuenue

229 (V)

KommiiexT yuebnoit medemnu (1)

Windows
CnpaBoyHas
cucrema

Microsoft
Enterprise,
[paBoOBast
"KoHcynbTaHT [Tmroc",
Microsoft Office
Standard, Arent Dr.Web,
Kommnexr TAPAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommnekt 10
AJIL peIICHUsT OCHOBHBIX
I10JIB30BATCIIbCKUX 3aJ1a4

230 (V)

Kowmrnekt yueOnoit mebemnu (1)

Microsoft Windows
Enterprise, CmpaBouHas
IpaBOBas CUCTEMA
"KoHCynbTaHT [Tmroc”,
Microsoft Office
Standard, Arent Dr.Web,
Kommiekt T'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuiekt 10
1 p€IICHUS OCHOBHBIX
I10JIb30BATCIIbCKUX 3a1a4

343 ()

Becer BJITD-500 ¢ xanmOpoBOYHOM
rupeit S500r F2 (1), CucremusIii 610K

Microsoft Windows
Enterprise, CipaBounas




RAY P360.3 ,ximaB,MBIIIb ONTHY,
KoBpuk+ wmonutop 19" ViewSonic
VA916 (1), YcranoBka ajist mpoOHOTO
MpOpAIIUBaHUS CeMSTH TUTIA
"SIxo6cona" (1), Komruiekt yueOHOM
mebenn (1)

IpaBoOBast cucreMa
"Koncynprant  Ilmroc",
Microsoft Office

Standard, Areat Dr.Web,
Kommnekr I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommekt 110
JJIA pemeHI/m OCHOBHBIX
II0JIb30BATCIbCKUX 3a1a4

344 (1) Crenapl-ianmer Ha miact u3 3-x 4|Microsoft Windows
(1), TeneBuzop usetHoii|Enterprise, CrnpaBounas
PANASONIC (1), Kommiekr [npaBoBas cucreMa
yueOHoit mebenu (1) "Koncynprantr  Ilmroc",
Microsoft Office
Standard, Areatr Dr.Web,
Komnnexr I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiext 10
JUI pELIeHUsT OCHOBHBIX
10JIb30BATEIbCKHX 33134
530 (1) Anbha-paguomerp panona|Microsoft Windows
a’po3oibHbIil PAA--3-01 Anbeda DPO|Enterprise, CnpaBounas
(1), bmugep Waring Commercial|npaBoBas cucrema
HGB550 (1), Becer HL- 2000 (1),|"Koncymprant  Ilmroc",
Becor anektponnsie (1), Hoszumerp|Microsoft Office

(1), [Hosumerp ramma-u3Iy4eHUS
JAKI-08A  Ckayr (1), Hosumerp
MKC-AT6130 (1), WsmepurenbHas
koBeta s pagona MK-63 (1),
Kommnexc [Iporpecc-naBurarop (1),
Mounutop 19 LG Flatron L194 (1),
[leur wmydenpnas [IM-10M (1),
[Inura HarpeBarenbHas HP-LP 2
nudposas (62x31, 2200 Bt,320 1p)
(1), ITonckoBbI JIO3UMETP-
panuomerp  MKC/CPII-08A (1),
[Tpu6op UMPS mns CKC ChoytHHK
(1), Cucrem.61o0xk ASUS CORE-
E180/512mb*2/250Gh/DVD-ROM
knaB.Mbib (1), Cuctemuslii 010K
AMD Athlon
/256Mb/80Gb/FDD1,44/DVD+R Wk
aB.MBIIITb,KOJIOHKH,CETEB. PUITb (1),
CHeKkTpOMEeTPUYECKUN KOMITIIEKC

Standard, Areat Dr.Web,
Kommiekt T'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional, ~ Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommutext 10
JJISL pemeHI/m OCHOBHBIX
IIOJIB30BATCIbCKHUX 3aJa4




CKC-99 CnyTHUK (1),
YHUBED.CIIEKTPOMETP.KOMILIEKC
"Tamm (1), YcranoBka
CHEKTpOMETpUYECcKast MynbsTupan
MKC-01A (1), Kommiekr ydeOHOI
mebenu (1)

6. 355 (1) Cucremubiii 610k RAY P360.3|Microsoft Windows
,KJIaB,MBIIIIb OITHY, koBpuk+|Enterprise, CnpaBounas
MouuTop 19" ViewSonic VA916 (5),[npaBoBas cucreMa
Kommnekt yue6HO#i Mebenn (1) "Koncynprant  Ilmroc",

Microsoft Office
Standard, Areat Dr.Web,
Kommekr I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional, ~ Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuext 10
JUTSL PEIICHUST OCHOBHBIX
10JIb30BATEIbCKUX 3a/1a4

7. 217 (V) Becor Ohaus (1), Boasnas 6ans (1),|Microsoft Windows
Boprekc MePCOHAIBbHBIN mist|Enterprise, CrpaBouHas
npobupok (1), JloxymeHT-kamepa|npaBoBas cucreMa
VideoLabs FlexCam (1),|"Koucynprant  Ilmroc",
Jlamunapusiii 6okc "Jlamunap-C" (2),|Microsoft Office

Memanka marautHas (2), [IK H404,2
420W/Intel Core i3
540/knaB.,MBIIIb,MOHHT. 21,5"
VA2248-LED (1), Ilmardopma c
KIUIcaMu sl Kojib u crakaHoB (1),

Cremnax 800x400x2450 (1),
Crepunm3zatop BEPTHKAJIbHBIN
AIIEKTPHUYECKHIA BK-30 (1),
Crepunm3zatop BO3/TyIIIHBIH

mequinmackuit I'T1-40 MO (1), Cron
(2), Cron Ha  MeTalJIOKapKace
1500x600x750 (4), Tepmocrar (2),
Tepmocrtar"T'Hom" (1), XonoanibHUK
Vestel (2), Lenrpudyra  mis
MUKPOTIPOOHUPOK (1), [etixep-
unkyoarop (1), Hkad g onpexnabl
10-2 (1), lxad ans xpanenus THI-
102 (2), kadp nns xpanenus TII-
103 (2), Kommnekr ydeOHOI mebenu

(1)

Standard, Areat Dr.Web,
Komriekt TAPAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiext 10
AJiL pCHICHUS OCHOBHBIX
IIOJIB30BATCIbCKUX 3a1a4

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUITIMHBI ®OHJ OLIEHOYHBIX

CPEJCTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHBI HaA:
- YCBOEHHE TECOPETUUYECKOro Marepuana (00beM 3HAHWM, TITyOMHA YCBOEHUS), PEITYyCMOTPEHHOTO

paboueii mporpamMmoii;




- YMEHUE U3/1araTb MaTepuai (4eTKOCTb, TPAMOTHOCTb M3JI0KEHUS MaTepHalia, TOUHOCTh U MTOJIHOTa
BOCIPOU3BECHUS YI€OHOI0 MaTepuaa);

- YMEHHUE NPUMEHATh TEOPETUUECKUE 3HAHUS IIPU PELICHUH NPAKTUUECKUX 3aJJaHUH.

[IIkana oLleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [xana
Kputepuu onennBanus
3JIEMEHTOB OLICHUBAHUS
KOMITETCHIIUHT
[ToporoBsbiii OOyuarommiics HWMEeT 3HaHWUsA OCHOBHOIO Marepuaia,|3adyTeHo
YPOBEHb IPOSBISET YMEHHME JIOTMYHO €ro u3jararb, HO MOXET
JOMYCKaTh ~ HETOYHOCTM B UBJIOXKEHUU  MaTepuana,
HEJOCTATOYHO TMPABWIBHBIC (DOPMYITHPOBKH, WCIBITHIBACT
3aTPYJHEHHS B BHIIIOJIHEHUU IPAKTHYECKUX 3aJaHUM

7.1. Tekywmiuii KOHTPOJIb YCIIEBAEMOCTHU

Texylmuii KOHTPOJb YCHEBAaEMOCTU OOECIIEYMBAET OICHHUBAHME XOJa OCBOEHUS JHUCLUIUIMHBI
(MOzyJIsl) ¥ IPOU3BOAMTCS C MPUMEHEHUEM TEXHOJIOTUU PEHTHHIOBOTO KOHTPOJIS B COOTBETCTBUU C
TEXHOJIOTMYECKOM KAapTOM JUCHMIIMHBL. 1IOpAOK COCTaBIIEHHS TEXHOJIOTMYECKOW KapThl M
QITOPUTM  TPOBEJCHUS IPOLEAYphl OLEHMBAHUSA BHUJOB  JIEATEIBHOCTH  OOYyYarolIuXxcs,
HANpaBJICHHBIX HAa OCBOCHWE 3HAHWH, YMEHWH, HABBIKOB W/ WJIHM OIbITa JAEATEIBHOCTH, IIO
HaKOIUTEJIbHOW cucTeMe B Oaillax ycTaHaBiIMBaeTcs nojoxenueM o cucreme PUTM B ®I'BOY BO
«(II'TY»

7.2. IlpomexyTouHast aTTecTalus 00y4arouuxcs
[TpomexyTouHasi aTTectanusi oOy4yarolMXcs HalpaBieHa Ha OLEHHWBAHUE PE3yJbTaTOB OO0YUYEHHS
10 JUCUUIUIMHE (MOIYJII0) U IPOBOJUTCS C UCIIOJIB30BaHUEM (DOH/IOB OLIEHOUYHBIX CPEJICTB.

HpI/IMepLI THUIIOBBIX  KOHTPOJIbHBIX 3aI[aHPII>i n3 0assl (1)OHI[8. OLCHOYHBIX CPEACTB IIO
00pa3oBaTeNIbHOI MporpamMmme.
IIpumep KOHTPOIBHOI PabOTHI IS IPOMEKYTOUHOI'O KOHTPOJIS

Bapuanr 1

1. 3a cyeT Yyero MOMOHACTCS 3arac PacTBOPOB COJICH a30THOM KHCIIOThI? BhiOepeTe npaBWIIbHBIN OTBET.
A. 3a cueT KpyroBopoTa BoJbl B IPUPOAE

b. 3a cuer cumbuo3a

B. 3a cuer xu3HEneATENEHOCTH MUKPOOOB

I'. 3a cuer pacrenuit

2. BeibOepere npaBwiIbHBIH 0TBET. Kak Ha3pIBaeTCS MpOIECC Pa3ioKeHUs MEPTBOTO Oeika?
A. AmmoHunpukanus

b. Monounokucnoe OpoxeHue

B. Tnenune

I'. 'nuenne

3. Kak HazpiBaeTcs npouecc oOpaTHbIH HUTpUdUKamu? Bribepere onuH MpaBUIILHBIN OTBET.
A. T'nuenue

b. Tnenue

B. Hutpudukanus

I'. Jenurpuduxanus



4. IIpn 0OUIBLHOM IOCTYIIE KUCIOPOa MPOUCXOAUT TITyOOKUN pacnaa Oeska ¢ MOJIHBIM OKHCICHHEM
o0pa3yrolmxcs IpoaAyKTOB, Kak Ha3bIBaeTcs 3TOT mpouecc? Bribepere 01uH MpaBUILHBINA OTBET.

A. L- ®opma

b. [IpeBpamenue azorta

B. I'nuenue

T'. Tnenue

HepequL BOITPOCOB IJId IMTPOBCACHUA HpOMC)KYTOqHOﬁ aTTcCTallun

IIepeueHb BOIIPOCOB [is HOATOTOBKU K 3a4YETy

. [IpHIUTIBI MUKPOOHOJIOTHYECKOH OHOTpaHc(hOpMaITii BEIECTB.

. PasButne nccnenopanuii B 00J1aCTH MUKPOOHOIOTHUSCKOW OMOTpaHC(hOpMAaIIHH.

. BuoTexHoOrNYecKne U SKOJIOTUUECKHE aCTIEKTHl MUKPOOHOJIOTHIECKOi OnoTpaHCc(hOpMaLuy BEIECTB.
. Tunel peakiuii MUKpOOHOJIOTHUECKOM OHMOTpaHC(hOpMAIIHH.

. Peakumm oKuCICHUSA-BOCCTAHOBICHUS.

. HexkapOokcunupoBaHue.

. AMHHUpOBaHUE, 1e3aMHUHUPOBAHUE.

. OOpa3oBaHue TIIMKO3UIOB.

. MetmmpoBaHue U IeMETIIINPOBAHUE.

10. Drepudukanus.

11. leruapararusi.

12. Tunponus.

13. AMugupoBaHue.

14. T'anorennpoBaHue.

15. JlemerokcunupoBaHue.

16. Peakmiu KOHACHCAINH, HYKJICOTHIAINH, ACCHMETPH3ALNH, PAIleMU3aIIH, H30MEPH3aIHH.

17. ®epMEHTH MUKPOOPTaHU3MOB, YUaCTBYIOIIHME B OMOTpaHC(HOpMAIIUU BEILIECTB.

18. MeTo1bl MUKPOOHOIOTHYECKOH OMOTpaHC(hOpMAIIHH.

19. Ucnonp3oBanre HH-TAaKTHBIX KIETOK MUKPOOPTaHU3MOB: TpaHchopManus pacTyel KyabTypol B
MEPHOIMYECKUX YCIOBUX; TpaHc(hopMaIys criopamMu; TpaHc(opmals cycrieH3nei HepasMHOKAFOLIHXCS
BEreTaTHBHBIX KJIETOK; HEMPEPbIBHBIE ITPOLIECCHI; KOMETa0O0IH3M.

20. MeTosl, OCHOBaHHBIC Ha JIe30pTaHU3AIIMH OOMEHHBIX MPOIECCOB KICTKU: IPIMEHEHHE IC3UHTET PHPOBAHHBIX
KJICTOK; MHTHOUPOBAHKE OTENIbHBIX YIACTKOB META00INIECKUX MyTel; MPUMEHCHUE MyTAaHTOB C
OJIOKMPOBAaHHBIM CHHTE30M OIPEACICHHBIX (PepMEHTOB.

21. [Ipumenenue GepMEHTHBIX IPENApaToOB, UMMOOWIN30BAHHBIX KJIETOK U (PEPMEHTOB.

22. onmurpanchopmMarms.

23. IIpenmytiecTBa MUKPOOHOIOTHYECKON OMOTpaHC(hOpMaNHH BEIIECTB Mepe] XMMUUECKUM CHHTE30M.
24. Bro0CTYITHOCTh KCEHOOMOTHKOB.

25. Ctamuu B3aUMOJICHCTBUS KCEHOOMOTHKOB ¢ MUKPOOHOM KJICTKOM.

26. buoxuMudeckne myTH MUKPOOHOJIOTHYECKOI OHoTpaHchopManny KCEHOOMOTHKOB, POJIb PEAKIUN 1
(hepMeHTOB IIEHTPaJIBHOTO | Tiepudeprueckoro Metadbonnsma.

27. OcobeHHOCTH a3pOOHOI U aHA3POOHOH ONOTPaHCPOPMAIIH KCEHOOHOTHKOB.

28. Komerabomu3M Kak YHUKAIBHBIN MPOIECC NECTPYKIIHMH KCEHOOMOTUKOB MHUKPOOPTaHU3MaMH.

29. I'eHeTHYeCKUE IETEPMUHAHTHI IETPAJAllMi KCEHOOMOTUKOB Y MUKPOOPTaHU3MOB Pa3HbIX TAKCOHOMUYECKUX
TPYIIIL.

30. ['eHBI IEHTPAITBEHOTO U MIEPUPEPHIECKOT0 METa0O0TH3Ma KCEHOOMOTHKOB.

31. IInazmuael Ouonerpananuu (D-1a3Muabl) 1 ©X OHOJIOTHYECKHE 0COOCHHOCTH.

32. [IpuHIAIIEI CENIEKIIMN B T€HHO-MHXEHEPHOT'0 KOHCTPYUPOBAHUS MUKPOOPTAHU3MOB — JIECTPYKTOPOB
KCEHOOHOTHUKOB.

33. MukpoGuonoruieckas 6noTpanchopManus MeCTUIHIO0B.

34. Ocobennoctr duorpanchopmainu GeHOKCHATKHIKAPOOHOBBIX KHCIIOT, XJIOPHPOBAHHBIX JKUPHBIX KHUCIIOT,
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MPOU3BOJIHBIX MOYEBHHBI, TPUA3HMHOB, THOKApOaMaTOB, TUITUPHIUIOB, (HOCHOPOPraHUUECKUX COSTMHEHHI.
35. Mukpobuonorndeckast OnoTpanchopManusi aHTUMUKPOOHBIX COSAMHEHUH.

36. MukpoOuoIoruIecKas Jerpajans NoBepXHOCTHO-aKTUBHBIX BemecTB (IIAB).

37. OcobeHHOCTH OMoIerpaallii HOHOTCHHBIX U HeHOHOTeHHBIX [TAB.

38. MexaHn3MBbl MUKPOOHOJIOTMYECKOH Jierpajallii HUTPUIJIOB 1 [IHAHHUIOB.

39. [Tyt MUKPOOHOIOTHYECKOH OHOTPaHC(HOPMAITIH a30KPACUTENCH: COpOIHs U (pepMEHTaTHBHOE
pacuieruieHue.

40. OcobennocTH TpaHCchOpMaIK a30KpacuTeneil GakTepusIMH, MULIETHATEHBIMA TPUOAMH, KOHCOPIUYMaMH
MHKPOOPTaHU3MOB.

41. MukpoOuronornieckas Aerpagalys OTPABIISIONINX U B3PHIBYATHIX BEIIECTB.

42. PacripocTpaHeHue yriieBOAOPOIOKUCTSIONNX MUKPOOPTAaHI3MOB B TIPUPO/IE.

43. MexaHU3MBI TIOCTYIUIEHHUS YIIIEBOAOPOA0OB B MUKPOOHYIO KIETKY.

44, BHOXUMHYECKHE ITyTH MUKPOOHOJIOTHYECKOW OMOTpaHC(hOpMAIINH YTIIEBOIOPOIOB.

45. Mukpobuonoruieckas OnoTpanchopmanus HepTr U HePTEIPOTYKTOB.

46. buoreHHoe okucieHue HeTel, pa3IMYHBIX TI0 XUMHYECKOMY COCTaBY.

47. OxucieHne ajlKaHOB, AIKEHOB, [IUKIOAJIKaHOB.

48. Jlerpaganus MOTUIAKIMICCKUX apOMAaTHIECKIX YTIEBOIOPOIOB.

49. OkuceHre aNKII3aMEIIEHHBIX apOMaTHIECKUX YTIIEBOAOPOIOB.

50. 'eneTndeckre 0COOCHHOCTH MUKPOOPTaHU3MOB, OCYLIECTBIIOIINX ONOTpaHC(HOPMALIUIO YTIIEBOAOPOIOB.
51. MonekynspHO-TeHETHIECKUE METO/BL, MCIIONb3yeMbIe IS HACHTH(DUKAINH YTIEBOIOPOIOKUCIIIONINX
OakTepHii 1 XapaKTEPUCTHKH T€HOB KaTa0OIM3Ma YTIEBOIOPOIOB.

52. Xumudeckasi CTpyKTypa CTEpPOHJIOB U HX PAacCIpOCTpaHEHHE B IIPUPO/IE.

53. Tumsl peakiui MUKpOOHOIOTHYECKON OHOTpaHC(hopMaluy CTEPOUIOB.

54. buonornyeckoe 3Ha4eHHE MHKPOOHOJIOTHIECKOM OHOTpaHC(hOpMAITH CTEPOHIOB.

55. buoTpanchopmanus CTEpOUIOB B a3pOOHBIX YCIOBUSX.

56. AspobHas erpaganus xojaecTeposa, TECTOCTEPOHa, 3CTPOreHa.

57. I'eHeTn4ecKue ACTEPMHHAHTHI a3pOOHOH JIerpaallii CTEPOUIOB.

58. buorpancdopManys CTeporIOB B aHAPOOHBIX YCIOBHSIX.

59. AHaspoOHas Ouotpanchopmalus XoJecTeposa U KETIHBIX KUCIOT KUIIIEUHOW MUKPOOHOTOH.

60. buotpancdopmaryst CTepOUI0B JEHUTPUPHINPYIOINMH OaKTCPUSIMH.

61. I'eHpl, 00YCIIOBIHBAIOIIUE CITOCOOHOCTh MUKPOOPTAHU3MOB K OMOTpaHC(HOPMAIINU CTEPOUIOB B aHAIPOOHBIX
YCIIOBHSIX.

62. IIpoMbInIIeHHOE HCTIOIB30BAHNE MUKPOONOJIOTHYECKOH OMOTpaHc(hOpMaIIiK IS TOTYIEHUS] CTEPOUIHBIX
TOPMOHOB.

63. Tlomydenne KOPTU30HA, THAPOKOPTHU30HA, TIPETHU30JIOHA.

64. ITyti nHTEHCH(pUKAIIUE MUKPOOHOIOTHYECKONH OHOTpaHCHOPMAIMU CTEPOUI0B, MMEIOIINX MPOMBIIIICHHOE
3HAYCHHE.

65. Tumel peakiuii MUKpOOHOJIOTHIECKOH OnOTpaHc(hopMaIii yrieBoI0B.

66. Vcionp3oBaHne MUKPOOHOTIOTHYECKOH OMOTpaHC(hOPMAIIH AJISI TPOMBIIILIEHHOTO OIYYEHHS
JMOKcualeToHa, L-cop0o3sl, KCHiuTa.

67. Mukpobuonornieckas OnoTpanchopManis reTepornKINIeCKIX COeTHHEHHH.

68. brotpaHchopMaIyst MPOU3BOAHBIX WHIOJA U THPHIIHA.

69. Poibp MUKpOOPraHU3MOB B U3MEHEHHUH IOJBM)KHOCTU ¥ KOHLIEHTPUPOBAHUH METAJUIOB B IPUPOJIHBIX Cpeiax.
70. MUKpOOHOIOTHIECKOE OKHCIICHHE METAIIIOB.

71. depMmeHTaTHBHOE M HE()EPMEHTATHBHOE BOCCTAHOBIICHHE METAIIIOB MUKPOOPTaHU3MaMH.

72. bakTepuanbHOe BbIIIETaYMBaHIE METAJLIOB.

73. AytoTpodHoe (XeMOTUTOTpOd-HOE) U reTepoTpodHOE (XeMOOPraHoTPO(hHOE) BhIIICTaunBaHHE.

74. bronornyeckue 0COOEHHOCTH MHKPOOPTaHU3MOB, OCYIIIECTBIISIOIINX BHINIETaYNBAHAE METAIIOB.

75. MukpoOHast COpOIHs METAILIOB.

76. OcaxxaeHue TSDKENBIX METAJUIOB CYNb(aTpeAynupyOmUMI OaKTepHUIMHL.

77. Mukpobuonorndeckast OnotpanchopManis METALTOUIOB.

78. Ilomy4yeHne OHONOTHYECKH aKTHBHBIX BELIECTB C TOMOIIBI0 MUKPOOHOJIOTHYECKOH OnoTpaHchopManny.
79. IlpumeHeHrne MUKPOOHOIOTHYECKOH OHoTpaHchOpMAaIiK JUIsi OYUCTKH ITOYBEI U CTOYHBIX BO/I.

80. Hcmionp30Banue MUKPOOPTaHU3MOB B OMOT€OIOTHH sl 000TaIeHNs Py ¥ M3BICUCHISI METAJIIOB.






