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1. Ilean ocBOEHUN TUCIUILIHHDI

®opMupoBaHUEe Y CTYACHTOB MPO(PECCHOHATBHBIX 3HaHUI B 001aCTH OMOTEXHOJIOTUH, & TaK
ke (OPMHPOBAHHME HAYYHOTO IOJXOAa K BOIPOCAM PAIMOHAIBHOTO HCIIOIB30BAHUS SHEPro - M
MaTepHaJIbHBIX PECYPCOB B OMOTEXHOJIOTHH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

Jannas mucuurinHa (yueOHbIM Kypc) oTtHocuTcsi K broky 1 «/luctummussl (MOIYIIH)»
(BapuaTHBHAs 4acTh).

JlucuumiauHel, ydeOHble KYpChl, HA OCBOCHHMM KOTOPBIX Oa3upyercs NaHHas TUCIUILINHA
(yueOHsbIii Kypc) — «BBenenue B mpodeccuto», «OCHOBBI pecypcocOepekenus», «OpraHudeckas
XuMUY, «buoxumusa», «AHanuTHYECKas XUMUN», «Mukpoduonorusy», «lIpomeccs u amnmaparsl B
XUMUYECKON TEXHOJIOTUU U OMOTEXHOJIOTHUIY.

Jucuuniauael, y4eOHbIE KypChl Il KOTOPBIX HEOOXOIMMBI 3HAHMS, YMEHHUS, HABBIKH,
npuoOpeTaeMble B pe3ylbTaTe U3yueHus: JaHHOW AUCUUIUINHBL (yuyeOHoro kypca) — «IIpouecce u
anmaparhl 3allUThl OKPYXKAIOMICH cpenbl», «TeXHONIOrHu MepepadoTKH W YTHIIM3AIUH OTXOIO0BY,
«AIIbTEepHATUBHBIE UCTOYHUKU SHEPTUN.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemMblie U
pMHpY NHaukaTopbl JOCTHKEHUAS

KOHTPOJIUpYeMbIe . I[InanupyemMble pe3yJbTaThl
Konl:neTef:{yunu KOMIICTCHITHH pyoﬁyqe}?nﬂy
(Ko ¥ HAMMEHOBAHUE)
(Koa 1 HAMMEHOBaHUE)

[TK-5-roToBHOCTH - 3HaTh:
000CHOBBIBaTh - OCHOBHBIC WENH, 3a/la4l, METOJbI
KOHKPETHBIC TEXHUICCKUE OMOTEXHOJIOTHH,
pelieHus mpu pazpadboTke - OCHOBHBIE CIIOCOOBI TPUMEHEHUS
TEXHOJOTUICCKIX OMOTEXHOJIOTHIA,
MPOILIECCOB; BHIOUPATH - OCHOBHBIE HaIpaBIECHUS
TEXHHYECKUE CPEJICTBA U OMOTEXHOJIOTHH,
TEXHOJIOTHH, - 00BbEKTHl OMOTEXHOJIOTHH.
HampaBlieHHbIC HA YMeTs:
MUHUMU3AIUIO -aHaITU3UPOBATh u
AHTPOIIOTEHHOTO CUCTEMAaTHU3UPOBaTh MH(pOpPMaIUIO 00
BO3JICHCTBUS Ha OCHOBHBIX HAIpPaBIIEHUSAX M 00BEKTaX
OKPYXaroILYIO Cpeay OMOTEXHOJIOTHI;

-HCTIOJIb30BaTh 3HAHUS

OMOTEeXHONOTMM B  pa3paboTke U
peanuzalMu  pecypcocOeperarnmx
TEXHOJIOTHH B XUMHH, He(i)TeXI/IMI/H/I n

OMOTEXHOJIOTUH;

-CUCTEeMaTU3UpOBaTh W  00001maTh
nH(pOpMaIIHIO 0 MEeXaHHM3Max
peanuzanuu COBPEMEHHOM
OMOTEXHOJIOTHH B pa3InIHbIX
HaIPaBJICHUSAX JICATEITBHOCTH;
-000CHOBBIBaTh KOHKpETHBIE
TEXHUYECKHE pelreHus pu
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®opmMupyembie U

NHaukaTopbl 10CTHXKEHUS

KOHTPOJINpYyeMble KOMITETeHIHil Ilnannpyemble pe3yabTaThl
KOMIIeTeHIM U o0yueHust
(Koa 1 HAMMEHOBaHUE)
(ko1 1 HAUMEHOBAHME)
pazpaboTke TEXHOJIOTHYECKHUX
MPOIIECCOB;
-BBIOMPATh TEXHUYECKHUE CPEICTBA U
TEXHOJIOTMM,  HalpaBJCHHbIE  Ha
MUHUMU3ALHUIO AHTPOIIOT€HHOTO

BO3JEHCTBUS HA OKPYKAIOIIYIO CPENY.

Bnaners:

-paBuiaMu  0e30MacHO pabdoThl B
OMOTEXHOJIOTMYECKOH J1ab0opaTopHH;
-MeTOJaMH  TIOMCKa U  oOMeHa
uHopmaneli B TIOOATBHBIX W
JIOKQJTbHBIX KOMIBIOTEPHBIX CETSIX.

ITK-18- crmocoOHOCTE
MPOSKTUPOBATH
OTJCIIbHBIC Y3IIbI
(ammapartsl) ¢
HCIIOJIb30BaHUEM
ABTOMATHU3UPOBAHHBIX
IPHUKJIATHBIX CHCTEM

3HaTh:

-IICPCIICKTUBLIL PasBUTHUA
OMOTEXHOJIOTUH;

- OCHOBHBbIE THUIIbI OMOIPOLIECCOB;
-IPUHLIMIIBI IPOMBIIIIJIEHHOTO
OCYILECTBIICHUS

OMOTEXHOJOTHYECKHX TPOIIECCOB;
- OpraHu3aIlo OMOTEXHOJOTUYECKHUX
IPOM3BOJICTB.

YMeTh:

-UCIIOJIb30BaTh  JJI1  HaOJIIoJeHHus
pa3IUYHBIE CIIOCOOBI MUKPOCKOTIHH;
-II0JITOTaBJIMBATh OMOJIOrHYEeCKHUE
00BEKTHI K UCCIIEIOBAHUIO;
-ACIIOJIb30BaTh JJIEMEHTHI HKOJIOIrO-
SKOHOMMYECKOTO aHAJIN3a B CO3JIaHUU
9HEPro- U  pecypcocOeperaronmx
TEXHOJOTHH.

Biagers:

- TMPaKTUYECKUMHU HaBbIKAMHU B
obnacTtu VUHXECHEPHBIX,
MHUKpPOOHOJIOTHYECKUX,
OMOTEXHOJIOTMYECKHX, CUCTEMHBIX
9KOJIOTHYECKUX 3HAHUIA,
UCIIOJIB3YEMBIX TUISL peleHus
mpoOJieM  3alUThl  OKpY)Karolen
Cpensl, B CO3/1aHNNU
3HEProd3(pPeKTUBHBIX u

pecypcocOeperalonmx TeXHOJOTHH |
YMETb MNPUMCHATH OTU 3HAHHA Ha
MPAKTHKE.




4. CTpyKTYypa U cofepKaHMe JUCHUILTHHBI

®opMbI TEKYILLEro

OMOTEXHOJIOT U, OMODTIEKTPOHUKA,
OMOTEXHOJIOTHH B HE(PTIHOMN
MIPOMBIIIICHHOCTH, METUIIMHE,
MTUIIEBOH MTPOMBIIIICHHOCTH.

Bun HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOIA
Mopnyas (pa3nein) . . Cemectp baunel | UHTEepakTuB, 4.| (HauMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OII€HOYHOI0
cpeacTBa)
Monynbs 1 O6bsekTsl |CamoctostensHas |Tema 1. [Ipeamer u 3agaun
OMOTEXHOJIOTHH U UX [paboTa NUCHUILINHLL « BHOTEXHOIOTHAY. [IpomexyTOUHbIN
OHOTEXHOJIOTHUECKUE OcHOBHbIE OHATHUSA, TPEIMET, LEIH, rect 1
(byHKIHN. 3aJauu OMOTEXHOJIOTUH KaK HAYKH. 5 2 15 ) AHAIIN3 TEKyILICH
HcTtopusi 6GMOTEXHONIOTHH, €€ MECTO B yCIIEBACMOCTH I1pH
cUCTEME OMOJIOTMYECKUX JUCLIUILINH, nomou bPC-
OCHOBHBIC pa3/ieibl ONOTEXHOJIOTHH. peiTuHra.
CamocrositenbHas |OCHOBHBIC HAPABIICHUS
pabora OMOTEXHOJIOTHH: OMOIHEPTeTHKa,
KOHTPOJIb 3arps3HEHUST OKPY>KAIOIIEH
Cpelbl, OMOT€OTEXHOIOTHS,
CEJIbCKOXO35UCTBEHHAS 5 10 ; } _




®opMbI TEKYILLEro

. KOHTPOJIst
Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp baunel | UHTEepakTuB, 4.| (HauMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OLICHOYHOI0
cpeacTBa)
[TpakTryeckoe buorectupoBaHue pacTBOPEHHbIX BLITIOIHCHE
3ansaTue Ne 1 TOKCHYECKHX BELIECTB 10 POCTY NPAKTHYECKOTO
OTPE3KOB KOJIECONTUIIEH MIIEHUIIbI 3a[aHAs c
KOHCybTanuen |Otuer 10|
5 4 10 IpernoAaBarens [[IPaKTUYECKOMY
Ha Qpopyme 3ansTHio Ne |
U gyepes
KOMMEHTapuu B
BaJaHUSX.
CamocrostenbHas |HanpaieHus co3iaHUsl HOBBIX
pabora TEXHOJIOTHI HA OCHOBE
KYJIbTUBUPYEMBIX TKAHEH U KJIETOK
pacTeHui.
[Tonmy4yeHne 61OIOTMYECKH aKTUBHBIX 5 3

BELIECTB PACTUTEILHOTO
MIPOUCXOXKICHHUSL.

Y CKOpEHHOE KIIOHAJIBHOE
MHUKPOPa3MHOXXEHUE PACTEHUH.




®opMbI TEKYILLEro

. KOHTPOJISt
Mopnyas (pa3aen) BUHII HaHMeHOBaHIfe TEM 3aHITHH CemecTtp Obnem, banabl | UHTEepakTHB, 4. (HaMMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OIIEHOYHOT 0
cpeacTBa)
JlaGopatopHas benku kak Onokaraiu3aTopsl Brimonuaenue
pabota Ne 1 (pepmeHTHI). nabopaTtopHoi
paboThl c
KOHCybTanuen |Otuer 10|
5 2 5 npernoiaBareiis  1abopaTopHOM
Ha hopyme padote Ne 1
u qepes
KOMMEHTapUH B
BaJlaHHSIX.
CamocrosrenpHas |[IpombllieHHAs OMOTEXHOIOTHSL.
pabora OnpeneneHus, TOHATHS, 331a4H, 5 10 - -

METOABI.




Mopnyas (pa3aen)

Bun
y4eOHoii padoThI

HaumenoBanue TeM 3aHATHIA
(yuedoHoOl padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHurepakrus, 4.

®opMbI TEKYILLEro
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacTBa)

CamocrosTenpHast
pabora

OcHoBHbIE HaNpaBICHU
MPOMBIIIICHHON OMOTEXHOJIOTHH.
buoTtexHonorus numieBbIx
IIPOJYKTOB, IIPENapaToB Jis
CEJIbCKOT0 X035ICTBa, MpernapaToB U
IIPOJYKTOB JUIsl IPOMBIIIJIEHHOTO U
OBITOBOTO HCIOJIb30BAHUS,
JIEKapCTBEHHBIX NIPENapaToB, CPEJICTB
JMArHOCTUKHU U PEaKTHUBOB,
OMOTEXHOJIOTHS IJIs1 BBILIETIAYNBAHUS
Y KOHIICHTPUPOBAHUS METAIIJIOB,
3alIUTa OKPYKAIOILIEH Cpeabl OT
3arpsi3HEHus, Jerpajamnus
TOKCUYECKUX OTXOJ/I0B U YBEIUUEHUE
J00BIYM HEPTH.
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Mopnyas (pa3aen)

Bun
y4eOHoii padoThI

HaumenoBanue TeM 3aHATHIA
(yuedoHoOl padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHurepakrus, 4.

®opMbI TEKYILLEro
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacTBa)

CamocrosTenpHast
pabora

OCHOBHBIE THITBI OHOTIPOIIECCOB.
Craann MUKpOOHOIOTHYECKOTO
CHHTE3A.

buoreorexnonorus. Mcnonab3oBanue
FeOXHMUYECKON NeITEIbHOCTH
MHUKPOOPTaHHU3MOB B
ropHOA0OBIBaIOIIEH
MTPOMBIIIJICHHOCTH. DKCTPAKIUS 1
KOHIICHTPUPOBAHUE METAJIOB MPH
OMOJIOTHYECKON OYNCTKE CTOYHBIX
BOJI IPEANPUATHIA
TOPHOI0OBIBAIOIIICH
MIPOMBIIITIEHHOCTH ¥ (PIIOTAIIMOHHBIX
poreccax.

LenTpanpHas nmpobiema
onorexHonoruu. MHTEHCHpUKAIUS
OHMOIPOIIECCOB 32 CUET MOBBIIICHHUS
MOTEHIIMa a OMOJIOTHYSCKUX areHTOB
U UX CHCTEM.

10

Monyns 2
[IepcriekTHBBI
pa3BHUTHS U
[IPUMEHECHUS
OMOTEXHOJIOTHHA.

CaMocTosTenbpHast
pabora

Tema 2 IlepcnexkTuBbl pa3BUTHUS
OMOTEXHOJIOTHIA U UX IPUMEHEHHS.

NuTencudukanms OHOMPOIIECCOB 3a
c4eT MTOBBIIIICHUS MOTEHIIMAIA
OHMOJIOTMYECKUX  areHToB HM  HX

CHUCTEM.

15

[TpomMexxyToUHBII
TecT 2

AHaNIN3 TeKyIIel
YCIIEBAEMOCTH TIPU
nomoiu bPC-

peUTHUHTA.




®opMbI TEKYILLEro
. KOHTPOJIS
Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm, p
Mopnyas (pa3nein) . . Cemectp baunel | UHTEepakTuB, 4.| (HauMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OLIEHOYHOI'0
cpeacTBa)
[IpakTuueckoe HccnenoBanme cocTaBa Brmonnenue
3aHsaTue Ne 2 HYKJIEUHOBBIX KUCJIOT. MPaKTUYECKOTO
3aJJaHUs c
A . |Otuer o
KOHCYJIbTaIEeH
PAKTHYECKOMY
5 4 10 MIPETo/1aBaTelis
3aHaTHIO Ne 2 B
Ha hopyme
PJICKTPOHHOM BHJIC
u yepe3
KOMMEHTapUH B
BaJaHUgX.
JlabGopaTopHas Onpenenenne TemMIepaTypsbl Brinosinenue
pabota Ne 2 TJIABJICHUSI BOJIOPOJIHBIX CBSI3EH. 1abopaTOpPHOIM
a00THI c
p . |Otuyer 10|
KOHCYJbTaIMei .
mabopaTopHOii
5 2 5 Mperno/iaBaress
pabore Ne 2 B
Ha popyme
PJIEKTPOHHOM BHUJIE
u yepe3
KOMMEHTAapUH B
BaJaHUgX.
CamocrtosarensbHas |KynbTuBupoBaHue
paborta MUKPOOPTaHU3MOB aKTUBHOTO WJIA U
OMOILIEHKH.
BroTexHOIOrHH B KOJIOTH3aIuN 5 10 - - -
3emuienenusi. [TpuHIUIbBI
SKOJIOTUYHOIO 3eMJICACTUS.
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®opMbI TEKYILLEro

N KOHTPOJIS
Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm, p
Mopnyas (pa3nein) . . Cemectp baunel | UHTEepakTuB, 4.| (HauMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OII€HOYHOI0
Cpe/cTBa)

CamocrosrenbHas |M3MeHenue crpateruu
pabora X03UCTBEHHOU JI€ATEIbHOCTH

YeloBeKa OT XMMHU3AIUH K

OMOJIOTH3AITUH 3eMJIEeICITHS. 5 20 - - -

[IpuMeHeHne OMOTEXHOIOTHUI JTs

IIOJIy4EHUS HKOJIOTMYECKU YHCTOMN

MPOIYKIIMH U SHEPTUH.
TIpomexyToumas Ananu3s Texyrieit
arrecranms YCIEBAEMOCTH IIPH

5 3.75 - -
nomotu bPC-
perTHHTA.
Hrorosslii TeCT Hrorosoe
5 16.25 40 ) TECTUPOBAHUE
Hroro: 108 -
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5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Ipn  peanmuszauuu  ydeOHOro  Kypca  JUCHUIUIMHBI — HCIIOJIB3YETCS  TEXHOJIOTHUS
JUCTaHIIHOHHOTO O0YYEeHHUS, BKIIFOYAOLIast JICKINH, TPAaKTUIECKUE 3aHATHS, JJa0OpaTOpHbIE pabOTHI
MOCPEACTBOM 3JIEKTPOHHBIX Y4€OHO-METOJAMYECKUX MAaTepHalioB, pPa3MEIIEHHBIX B oOydaromiei
CpeZie C MCII0JIb30BaHNEM KOMIIBIOTEpa, MOIKIIOYEHHOT0 K ceTh VHTepHeT.

[Ipu moaroToBke K OTBETaM Ha TECTHI IO T€MaM Kypca U BBIIIOJHEHUIO TUIIOBBIX 3aJaHHM
CTYJEHTY HEOOXOIMMO TIIATEIFHO U3YYUTh MPEIaraeMylo JTUTepaTypy, yueOHbIH MaTepra.

CTyneHT caMOCTOSITENIbHO paldoTaeT C JAOMOJHUTEIbHOW U OCHOBHOM JIUTEpaTypoi,
WNHTepHeT-pecypcamu.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIIMHBI

umems npeocmaegiienue 00 OCHOBHBIX MPOOJIeMaxX, KOTOpPBIE pEHIaloT OWOJIOTHYECKUe
METO/IbI ONPECICHUS KaueCTBa CPe/ibl, O PAa3BUTHH OCHOBHBIX IMOHSATHM, HAIPABICHUSIX PA3BUTHS
MECTOA0B 6I/IOI/IHI[I/IKaLII/II/I nu GI/IOTGCTI/IpOBaHI/IS'I.
3HAMD
L] oejan " 3aga4ud METOO0B 6I/IOI/IHI[I/IK8,HI/II/I 158 6I/IOT€CTI/IpOBaHI/I$I, OCHOBHBIX HOHHTI/Iﬁ
OMOMOHHUTOPHHIA;
MPUHIUITBI ONIPEACIICHUS] IMITAHHUKOB M XBOMHBIX 110 OnpenenuTensim;
0COOCHHOCTH OHMOJIOTHYECKHX TECT-METOO0B;
00JacTH MPUMEHEHHSI TECT-METOJIOB;
OCHOBHBI€ METOJIMKH AKCIPECC JUATHOCTUKHU OKPYKAIOLIEH CPEIbI.
ymemo.
e OnpeleNATh POJOBOE M BHJIOBOC HA3BaHHWE JIMIIAMHMKOB M XBOHHBIX II0 aTjiacam-
OIIPEACITUTEIISM;
® [IPOBOJUTH OLIEHKY BCTPEYAEMOCTH U BUJIOBOIO pa3HOOOpa3us JIMIIAIHUKOB U XBOMHBIX
Ha UCCIIEYEMbIX TEPPUTOPUSIX;
e JenaTh BBIBOJBI O CTENEHH 3arpsS3HEHHOCTH BO3JyXa HAa OCHOBAaHHM MOJYYCHHBIX
JAHHBIX;
8/1a0emo.
L] HaBbIKAMH HpI/IMeHeHI/Iﬂ 6I/IOJ'IOFI/I‘-IGCKI/IX U XUMHUYCCKHUX TECT-MCTOA0B B OIICHKEC OC
e METOJIaMU OTpeCIICHUS] Ka4eCTBa BO3/IyXa C IIOMOIIBIO PACTCHHIA,
L] MeTOJaMu BapHaHHOHHOﬁ CTAaTUCTUKU JI aHaJIN3a HOJ'IyLIeHHI)IX JaHHBIX

HroroBoe TecrupoBanue mo Kypey — 40 6amnos. 1 Bompoc — 2 Oamna. (20 BompocoB B
TecTe)
7. OneHOYHBIE CPEACTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Koa koHTpOIMpYyemMoii KOMIIeTeHM U HaumenoBanue

(1M ee yacTH) OLICHOYHOI0 CPeACTBA
OTyeTsl 1O MNPAKTUYECKUM 3aAHIATHAM
Nel,2.
Otuersl mO JaboOpaTOpHBIM paboTam
Nel,2
[Ipomexxyrounoe TtectupoBanue Ne 1 -
Ne2.
Hrorosoe TectupoBanue
Bonpocs! k 3agety Nel-Ne50.

Cemectp

5 TK-5, TIK-18
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7.2. TunoBble 3aJaHUS1 MM HHbIE MaTePHAJIbl, HEO0X0AMMBbIE ISl TEKYILIero KOHTPOJIsI

7.2.1 OTYeT N0 NPAKTHYECKOMY 3aHATHIO
(HauMeHO8aHUe OYEeHOUHO20 CPedCmaa)

TunoBoi npuMep 3a1aHuA

IpakTnyeckoe 3ansitue Ne 1. buorectupoBanue pacTBOPEHHbIX TOKCHYECKHX BelleCTB
10 POCTY OTPE3KOB KOJIEONTHJIeH NMIIIeHUIbI

Lenb: pazpaboTaTh 3HEPTo- U pecypcocOeperarIyo Moau(GUKaIu METO/Ia.

AJNrOpUTM BBINOIHEHUS:

1.3yunth TEOpETUUECKUI MaTepHall 110 TEME 3aHATHUS.

2.BBINoIHUTG 3a/1aHUs ¢ PELIEHUEM KOHTPOJIBHBIX 3a/1a4.

KoHTposbHBIE 3a1a4H:

1. IlpoBectu pacyer BceX MHIPEIUEHTOB, IPEJCTABICHHBIX B OTUCAHUN METOIUKH.

2. V3yuyuB METOAMKY, TCOPETHUECKH pPa3pabdoTaTh DJHEPro- H PEeCypcocOEeperarornryro
MOAM(HUKALIHIO.

3. OmucaHue METONKH:

Teoperuueckas 4acThb:

buortect ¢ oTpe3kamu KOJEONTWIEH MIIEHUIbI XOpPOIIO pa3padoTaH M OCHOBaH Ha
paCTSHKEHUU ONPEeAETICHHOM 30HBI KOJICONTHIIA IMOJA JEHCTBHEM TOTO WJIM HWHOIO BEIIecTBa IO
CPaBHCHHIO C KOHTpPOJIEM, KOTOpbIi mpuauMaercs 3a 100%. Pazpaboran TecT miist onpenencHus
ayKCHHOB M HMHruoutopoB. K uHruOuropam OTHOCATCA M (DEHOJbHBIE BEILECTBAa, KOTOpbIE B
JKUBOM pPAacTEHHUU 4Yalle BCEro IOJAABISAIOT POCT, a B OOJIBIIMX KOHUEHTpauusx (Hampumep,
CTOYHBIX BOJAax LEJUIIOJI03HO-OyMaXXHbIX KOMOMHATOB) SIBJISIOTCS TOKCHYECKUMH BELIECTBAMHU,
BbI3bIBAIOIIMMH 3arpsi3HEHUE MUTHEBBIX BOI.

HopmanbHblif pocT KosieonTuiiel ocylecTBisercss Ha 2%-HOM pacTBOpEe caxapo3bl B
JUCTWIIMPOBAHHOW BOJZIE, B KOTOPOM M PACTBOPSIIOT TO MM MHOE TOKCHUECKOE BEIIECTBO. JTOT
MeTO/ ObLI MCHBITAaH Ha Pa3IMYHBIX BELIECTBAX M BBITSKKAX W MOKa3aj XOPOIIUE Pe3ybTATh
uHruOuposanus (Ha 20-40% u Gonee). Ilpumenenne meroaa AaeT BO3MOKHOCTb IMOKa3aTh, YTO
JENCTBHUE MHOTMX TOKCUKAHTOB JIBOSKO: B OYEHb MAJIBIX KOHIEHTPALUAX OHU CTUMYJIMPYIOT POCT,
a B Oosibliux - MHrUOUpyroT. Tak, mmpoko u3BecTHbIM repounug 2,4 /| B KOHIIEHTpALUU HUXKE
MILTHOHHBIX aosieit (108-109 %) nposiBisieT cTuMmynupyromuii 3¢pdekr, a yxke B KOHIEHTpaLusIx
106-107 % - MHruOUPYIOLITHIA.

[TomMrMoO KOIEONTHIIEN MIIEHUIIBI MOYXKHO HUCIIOJIb30BaTh U THIIOKOTHIIM XBOMHBIX APEBECHBIX
HOPOJI.

X0/l BBIITOJTHEHHSI paOOTHI:

1. VI3 ucxonHoro pactBopa repOMIUAOB WIN JAPYTUX UCHBITYEMBIX BEIIECTB NPUTOTOBUTH
CEepHUI0 PacTBOPOB Ha 2%-HOW caxapo3e METOAOM MOcIieoBaTeIbHOro pa3dasneHus. [locnennuii
u3 pacTBopoB JoikeH ObITh Huke [IJIK (a1 repoununos mensie 106 %).

2. Cnenatb BBITSKKY M3 NOUBBL: 10 T pacTepToi MOYBBI 3aJIUTh 25 MIJI JUCTHIIIMPOBAHHOU
BOJIbI, CHJIBHO B30odTaTh 10-15 MHH, OTCTOATH, OTPHIBTPOBATH Uepe3 BOPOHKY. MOXKHO TaKkxke
B3STh JJIsl ONOTECTUPOBAHUS BOLY PEKH, BOJOXPAHUIIMIIA.

3. PocTku mIIeHUIBI cpe3aTh y OCHOBaHMSI OpPUTBOM WM MHMHIETOM C 3aTOYEHHBIMU
KOHYMKaMH, CKJIOKHUTh B yamky [letpu.

4. Hcnonb3yss MUUTMMETPOBKY U MPEMETHOE CTEKJIO, Pa3/IeIUTh KOJICONTUIN Ha (PpaKiuu:
1,5-2 mm, 2-2,5 MM 1 paboTaTh Ha npeodsaaomei Gpaxum.

5. Ot xoneontuisisi OpuTBOi oTceub KOHYMK 0,5 MM, BbIpe3aTh CIEAYIOUIHME 5 MM - 30HY
pactsbkeHus, 1 nomecTuth Ha 10-15 muu B wamky Ilerpu ¢ IUCTHIUIMPOBAHHOW BOJOW IS
ylaJeHusl ayKCUHOB U JIy4llIeil peakliiy Ha UCTIBITYEMOE BEIIECTBO.
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6.Yepe3 ykazanHoe BpeMms 10-15 mMuH BbIpe3aHHbIE 30HBI KOJIEONTUIIEH nmoMecTuTh (mo 10
IIT.) B IEHUIIWJUTMHOBBIE OYTHIJIOUKH C UCIBITYEMBIM PAaCTBOPOM, KOTOPBIE 3aKPBITh PE3UHOBBIMU
npoOkamu. [IoBTOPHOCTH OTBITOB - TPEXKpATHASI.

7. TleHMUUIUTMHOBBIE OYTBHUJIOYKH OCTOPOKHO IOBEPHYTh HAOOK, OTPE3KH KOJIECONTHIICH
pacnpaBuTh TakK, 4TOObl OHM BCE IUIaBaJIM B pacTBOpe. B TakoM COCTOSIHUM UX MOMECTUTH B
tepMmocTar npu temieparype +25°C - +26°C Ha 2-3 s (B YUEOHBIX IEIX - HA HEACIIO).

8. Uepes 2-3 AHS CHATH Pe3yJIbTaThl U3MEPEHUS JITTUHBI OTPE3KOB KosieonTuiaeil. Poct ux na
ynctoi 2%-HOW caxapo3e mpuHuMaercs 3a KOoHTpoib (100%), peakius ke Ha HCIBITyeMbIe
PacTBOPHI MOICUYUTHIBAETCS OTHOCUTEIIEHO KOHTPOJIS.

9. IlocTpouTh THCTOrpaMMy UHTHMOMPOBAHUA (a B OTHEIBHBIX CIy4YasiX U CTUMYIHPOBAHUS)
pocTa OTJAENbHBIMU TOKCUYECKUMH BEHIECTBAMU, UM UX CMECAMHM (BBITSDKKA U3 TMOYBBI, BOJAA) B
pa3HbIX Pa3BEACHUSX.

10. CnenaThb BBIBO/IBI O TOKCHYHOCTH UCIBITYEMOT'O BEILIECTBA UJIA BOJIBI.

Kpurepuu oueHku:

10 GamioB — CTYACHT BBINMOJIHWI MPAKTUYECKOE 3aHATHE B IOJIHOM oOBbeMe, 0e3 OIMOOoK.
OTBeTHII Ha BCE J1Ba BOIIPOCA.

4 Gamnma — CTYIEHT BBIMIOJHUJ 3aHATHE B IMOJHOM oObeme. JlomycTun oJHy OLIMOKY.
OTBeTWII TOJIEKO HAa OJIUH U3 JIBYX BOIIPOCOB.

3 Gaia — CTyJEHT BBIMOIHUI 3aHATHE. JlomycTun n8e u 6osee ommOku. OTBETUI TOJIBKO Ha
OJIMH BOTIPOC.

2 Oayia — CTYJEHT BBINOJHUI 3aHsTue Oonee yem Ha 50 %. Homyctun omuOku. OTBETHI
TOJIBKO C TIOMOIIIBIO HABOISIIIUX BOIIPOCOB.

1 6amn — cTyAeHT BBINOJHUI 3aHATHE MeHee yeM Ha 50 %, He OTBeTUJI HU Ha OJMH U3 JIBYX
BOTIPOCOB.

0 GanyoB — CTYJEHT HE BBIMOIHWI IPAKTHUECKOE 3aHSATHUE.

Kputepun onenkmn:

10 GanoB — BBICTABIISIETCS CTYJIEHTY, €CIIM PAacyeT C/AelIaH NPaBUIbHO, OTYET O(POpPMIIEH B
COOTBETCTBUH C TPEeOOBAHUSAMH, YKA3aHHBIMH B Y4€OHO-METOAMYECKOM ITIOCOOHMH, CIIEIaHBI
HE0OXO/IMMBbIE BBIBOJIBI.

5 6aJlIOB - BBICTABIIAETCS CTYIEHTY, pacdeT CAeIaH PaBUIbHO, B 0OPMIICHHH OTYETa €CTh
HE3HAYUTeNIbHbIE OIIMOKHU, BBIBO/IbI HETIOJHBIE.

0 GayIoB- BBICTABIISIETCS CTYJEHTY, €CIM PacdeT CAEIaH HEIPABUIBHO, OTYET O(POPMIIEH HE
B COOTBETCTBHHM C TPEOOBAHUAMM, YKa3aHHBIMU B Y4€OHO-METOAMUYECKOM TOCOOUH.

JlabopaTopnasi padora Ne 1 Besikn kak Omokaraan3aropsl ((pepMeHTHI)

Heab: 00HAPYKUTH KaTAIUTUYECKOE JEHCTBUE OEIKOB-(PEPMEHTOB.

ANTOpHUTM BBINIOJIHEHMUS:

1.  M3yuuTh TEOpeTHUECKHE MOJIOKEHHUS IO TEME 3aHATHS.

2. V3y4nB MeTOIUKY, TEOpETHUYECKH pa3paboTaTh BSHEPro- U pecypcocOeperaronryro
MOAU(HUKAIIHIO.

3. OnucaHue METOOUKH:

O6opynoBanue. llItatu ¢ mpoOupkamu, muneTkn Ha 1 mit, BoAsHas O6aHs, Tepmoctar, 1%-
HBIN pacTBOp Kpaxmaia, 1%-Hblii pacTBOp HoJa B noauze Kaius, 5%-Hblil pacTBOp Cyibdara Meau,
10%-HbI1ii pacTBOp TUAPOKCHIA HATPHs, 2%-HbIA pacTBOp caxapo3sl, 0,2%-HbI PacTBOP COSTHOM
KHCIIOTBI.

[osicnenne K 3ajaHui0. B kaudecTBe (epMeHTa TMIPOIU3YIOMIEr0 KpaxMal Ha €ro
COCTaBHBIE YacTH (MaJIbTO3Y, IIOKO3Y) BBICTYIIAET aMuia3a ciatoHbl. OLEHKa pe3ysbTaToOB ONBITOB
IIPOBOJIUTCA € TIOMOIIBIO LBETHBIX PEAKIMU C HOAOM M peakunu Tpommepa. HernnponnsoBaHHBIM
KpaxMmall JaeT CHHEE OKpallMBaHUE C HOJOM U OTpULATENbHYI0 peakuuto Tpommepa.
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COOTBETCTBEHHO NMPOIYKTHI THIPOIN3a HE AAIOT PEAKLUU C HOJIOM, HO MOJIOKUTEIBHO PEarupyroT
Ha peakTuB Tpommepa.

Kaxnplif pepMeHT neiicTBYeT TOJBKO Ha OJHO BEIIECTBO WM PYIILY CXOJHBIX CYOCTpaTOB,
4YTO OOYCIIOBIEHO COOTBETCTBHEM CTPYKTYpbl (epMEeHTa, TOYHEEe €ro aKTUBHOIO IEHTpa U
CTPYKTYpbl cyOcTpara. Hampumep, ammiaza AeHCTBYeT Ha Kpaxmall, caxapo3a - TOJBKO Ha
caxaposy.

Jlns kaxaoro (epmMeHTa CyIIECTBYET OINpPENEICHHOE 3HAUYE€HHE pPEaKLUUu Cpejabl, Ipu
KOTOPOM OH NPOSBIISIET HAMBBICIIYKO AaKTUBHOCThb. M3MeHenune pH BbI3bIBACT CHUKEHUE WIH
MOJTHOE TOPMOJKEHHE JeSITeIBbHOCTH (DepMEHTA.

[Topsanox BeIMONIHEHUS PaOOTHI:

I. ®epMeHTAaTUBHBINM TUAPOIU3 KpaxMasia

B nBe mpoOupku Haneiire nmo 10 kamens 1%-Horo pactBopa kpaxmana. B ogHy u3 HuX
(mpobupka Nel) BHecute 4 Karum BOABI (KOHTPOJB), @ BO BTOpYIO (mpobupka Ne2) - 4 xarmm
pacTBOpa CIIOHBI, pa3BeAeHHOW B 5 pa3. llepememaiite u mocraBbTe B TEPMOCTAT MU BOJSHYIO
Oanto Ha 15 munyt npu 37°C. 3arem U3 NpoOUPKU BO3bMUTE 4 KAIlJIM MCCIEAYEMOIO BEIIECTBA,
KOTOpBhIE BHECUTE B JIBe Jpyrue npoOupku. B ogHy u3 Hux no6aBbTe 0OAHY Karwio 1%-HOro
pacTBopa ¥ofa B MOIU e KaJlvs, a B APYTYIO OJHY Karuto 5%-Horo cynbdara meau u 4 karmu 10%-
HOTO PAacTBOpa THUAPOKCHIA HATPUS U OCTOPOKHO Harpeiite no kumeHus (peakius Tpommepa).
AHaJOrMYHYIO IPOLEAYPY BBIIOJIHUTE C COAEPKUMBIM MTPOOUpKHU Ne2.

Pesynprar noipkeH moka3aTh, YTO B HPHUCYTCTBUM BOJBI THAPOJIM3a Kpaxmana He
MPOUCXOAUT U peakuus ¢ HOAOM JOJKHA OBITh TOJIOKHUTEIBHOU, a peakimus Tpommepa -
otpunatensHoil (rugpokcun menu III ), Torga kak B MPUCYTCTBUU aMHIIA3bl CIIOHBI PE3yJIbTaThl
JIOJIKHBI OBITH IPOTHUBOIOJIOKHBIMU, ITOCKOJIBKY MPOU3O0IIEN THAPOIN3 KpaxMaia: HET peakluu ¢
HOIOM W TMPOM3OILUIO OKpAIIMBAHHE B KHPIUYHO-KPACHBIA ILBET (3aKUCh MEOU) B peakUuu
Tpommepa.

II. CnenuduanocTs AeicTBUS HEPMEHTOB

B nBe npobupku (1 u 2) Baecute o 10 kanens 1%-HOTO pacTBOpa Kpaxmaia, B ABE Ipyrue
(3 u4) - no 10 xanenb 2%-HOTro pacTBOpa caxaposbl. 3aTeM B mpobupku 1 u 3 n1o6aBbTe 10 4 Karau
pacTBopa CIIOHBI, pa3BEAEHHON B 5 pa3, a B MpoOUpKU 2 U 4 - Takoe ke KOJIMYECTBO pacTBOpa
caxapo3sbl. I[lepememaiite u ocrtaBbTe B Tepmocrare Ha 15 munyr npu 37°C. Ilocne 3toro c
COJIEP)KUMBIM BCeX 4-X MPOOMPOK OCYLIECTBUTE peakuuu ¢ HoaoM u Tpommepa. Pesynbrarhbl
3aHECUTE B TaOJIMILY.

Tabnuma 1 - Onpenenenue cnenuUYHOCTH AeHCTBUS (DEPMEHTOB

Howme Cybctpat depMeHT Peakuus ¢ Peakuus
p IpobupKH HO00M Tpommepa

Konr Kpaxman Bona + -
poib

1 Kpaxman Ammniiasza

2 Kpaxman Caxapo3a

3 Caxapo3za Awmmunaza

4 Caxapo3sa Caxapo3sa

B BBIBOIaX OTMETHUTH, B KaKOH MPOOMPKE U MPHU KAKUX YCIOBHUAX OOHAPYKEHO AEHCTBUE
dbepmeHTa u oyemy.

II1. Bniustuue pH cpenpl Ha aKTUBHOCTDH (DEPMEHTOB

B 8 mpobupoxk npuelite mo 1 M1 IUCTUILTMPOBAHHOM BOJIBI, a 3aTeM B MpoOUpKY 1 BHecute
1 mn 0,2%-HOro pacTBOpa COJISHOM KHCIIOTBHI, Iepemeliaiire, ordepute u3 Hee 1 M cMecH H
nepeHecute B npodupky 2. [lepememnraiite, otnelite 1 M u meperecute B mpooupky 3 u T.1. U3
npobupku 8 otdéepure 1 mi cmecu u Bbuieiite. Takum oOpaszom, monyuure pasnuunbsie pH cpempl.
[Tocne sTtoro B kaxayro mnpobupky maobaBpre 1mo 2 mu 1%-HOro pacTBopa Kpaxmana ¥ mo 1 mu
pacTtBopa ciroHbl, pa3BeneHHOU 1:10. IIpoOupku BCTpSXHUTE M MOCTaBbTE B TepMocTaT Ha 15
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MUHYT pu Temmeparype 37° C. 3atem oxnaaute U 1006aBbTe BO Bce mpoOupku mo 1 kame 1%-
HOT'O PacTBOpa Hoja B MOAUIE Kausl.

[TonHbI THAPONHM3 KpaxMana Mpou3oieT B mpodupkax 5 u 6, rae pH cpenbl pacTtBopa
HaxoauTcs B npezaenax 6,8 - 7,2, T.e. ONTUMANBHBIX Ul JeMCTBUSA aMUIIa3bl. (OKpALIMBaHUS B 3TUX
npoOUpKax He MPOU30MIET; CMECh B OCTAIBHBIX IPOOUpPKaxX OyAeT (PHOJIETOBOTO I[BETA).

KonTposabHbie BONpochkl:
1. KakoBa posb 6enkoB-(pepMEHTOB B OMOJIOTHYECKUX 00BEKTax?
2. Urto Takoe crierupuuHOCTh ICHCTBHS OSIIKOB M YeM OHa 00yCiIoBJIeHa?
3. B kaxoii cpezne OeNknu-KaTalin3aTopbl POSIBISIIOT HAUBBICIITYIO aKTUBHOCTH?

Kpurepun oneHku:

5 0a/yIoOB — CTYJEHT BBIMOJHWI J1a00OpaTOpHYIO paboTy B MOJHOM 0oObeMe, 0e3 OUIHMOOoK.
OTBeTuI1 Ha BCE BOMPOCHI.

4 Gaia — CTY/ICHT BBITIOJTHIII paboTy B MOJIHOM o0beme. Jlomyctun onuy ommoky. OTBeTHI
HAa TMOJIOBUHY BOIIPOCOB.

3 Gajyuta — CTYJIEHT BBITIOJIHIII 3aHsATHE. JlomycTui aBe u 6omee omnOku. OTBETHII TOJIBKO Ha
OJIMH BOMIPOC.

2 Gana — CTYZICHT BBINIOHIII 3aHsaTHe Oosee ueM Ha 50 %. JlomycTuin onmoxu.

1 6am1 — CTYJEHT BBIIIOJHUI 3aHATHE MeHee yeM Ha 50 %

0 6ayIoB — CTY/ICHT HE BBIIOJIHWII Ja00paTOPHYIO padboTy

7.2.2 TIlpumepHas TeMaTHKa MNHCbMEHHBLIX PpadoT (KypcoBbIX, pedepaTos,
KOHTPOJIbHBIX, pACYETHO-TPpa)uyecKHuX U Ap.)

ITuceMeHHbBIE pa6OTBI y‘le6HbIM IJIaHOM HE IPEAYCMOTPCHDBI

7.2.2. Tunossble 3agaHus NpoMexkyTouHoro tecrupoanus CO Pocaucrant

IIpumepbI TecTOBBIX 3a/1aHUI:

3aganune Ne6
Yro Takoe BITK?
Bri6epute oiuH U3 4 BapuaHTOB OTBETA:

OMOJIOTHYECKHUM MOKa3aTeNh KUCIOPO/1a
OMOXMMHYECKOE TTOTPEOJICHHE KUCIOPO/1a
OMOXMMHUYECKUM MOKa3aTeNlb KUCIOPOia

UHTErpajJbHbIM OMOJIOrMYEeCKUI TTOKa3aTelb

3ananue Ne7
Yrto oTtobpaxkaet nmokazaresb BIIK ?
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Bre10epute onvH U3 4 BapuaHTOB OTBETA:

3arpsi3HEHHOCTH TSDKEJIBIMHU METallllaMU
3arpsiI3HEHHOCTh HUTPAaTaMu
3arpsi3HEHHOCTH (hocdaTamu

3arpsA3HCHHOCTD OPTaHNYCCKHUMHU BCIICCTBAMH

Kputepun onenkmn:

50 BompocoB

15 6anmnoB - mpaBWIbHBIE OTBETHI HA Bce 50 BOIPOCOB;

7 6amioB — MpaBWIbHBIE OTBETHI Ha 25 BONPOCOB;

0 OamioB — HET IpPaBWIbHBIX OTBETOB HA BOIPOCHI MJIM OTBETHI JlaHbl MEHEEe 4yeM Ha 7

BOIIPOCOB.

Makcumym 6asu10B: 15 6asiioB.

7.3.0ueHoYHbIe CpPeACTBA /Jisi NMPOMEXKYTOYHOH aTTeCcTAMU IO HMTOraM OCBOEHHUA

JUCHHUILIHHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTeCTALNH

Cemectp 5

Ne BonpocsI k 3a4eTy

n/n

1. Opranu3anus OMOTEXHOJIOTHYECKUX POU3BOJICTB.

2. buonornueckas azordukcarms.

3. bakrepuanbHble y100peHHs Ha OCHOBE KIIYOSHbKOBBIX OaKTepuil.

4. MukpoOHbIe ECTUIUBI.

S. ITpon3BoicTBO OHOras3a myreM METaHOBOTO «OpPOXKEHMSD» OTXO/I0B.

6. Hcnonb3oBaHue reOXMMUYECKOH esITeIbHOCTH MUKPOOPTaHM3MOB B TOPHOJ00BIBAIOLIECH
MIPOMBITIJICHHOCTH.

7. DKCTpaKIMs ¥ KOHIIEHTPUPOBAHUE METAJUIOB MPHU OMOJIOTHYECKO OUMCTKE CTOYHBIX BOJ
MPENPUATHIA TOPHOTO0OBIBAIONIEH MPOMBIIUIEHHOCTH U ()JIOTAIIMOHHBIX MPOIIeccax.

8. buorexHonorus oOpabOTKM CTOKOB W KOHTPOJb 3arps3HEHUS BOJbI  TSDKENBIMH
MeTaJUIaMHU.

9. JlecynbhupoBaHre KAMEHHOTO YTJIsl.

10. | BerimenaunBanue OeTHBIX W OTPAOOTaHHBIX PY/I.

11. | OkucineHre NTUPUTOB U MUPUTCOAEPKAIIUX MTOPOI.

12. | bBuoreoTexHoJ0THs BhIIEIaYMBAHUS METAJIIOB.

13. | buoreoTexHOIOTH 00CCCepUBAHUS YTIICH.

14. | Mcnonp30BaHME THOHOBBIX OaKTepUd I yJAIEHUS CEpOCOJAEPKAIIMX COSAMHEHUH u3
YTIIEH.

15. | buoreoTtexHosorus B 60pb0e ¢ METAHOM B YTOJBHBIX IIaXTaX.
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16.

Vcnonb30BaHne METAaHOKUCIAIOMMX OAKTEpUM A CHUIXKEHUs KOHLEHTpAllMM METaHa B
YTOJIbHBIX IJIACTaX U BBIPAOOTAHHBIX MPOCTPAHCTBAX.

17. | buoreorexHonorus u nNoBbIlIeHHE HEYTEOTAaYM IIIACTOB.

18. | Mcrnonp30oBaHME pA3IMYHBIX TPYNI MHUKPOOPTaHU3MOB [UIs YBEIHUYEHHUS BTOPUYHOMN
T00BIYM HEPTH.

19. | BHOTeXHOIOTHsI MOJIOUHBIX MPOTYKTOB.

20. | buokoHBepcHs JTMTHOUEIUTION03HBIX OOBEKTOB.

21. | OOBEKTHI OMOTEXHOJOTUH M UX OMOTEXHOJIOTUICCKUE (PYHKIIHH.

22. | buorexHoIOrH4ecKue OOBEKTHI: CYOKJIECTOYHBIE CTPYKTYpbI (BHpychl, uasmuzab, JTHK
MUTOXOHJIpUI W xjoporuiactoB, sjepHas JIHK); Oakrtepun u 1nuaHoOakTepuu; TpUOBbI;
BOJIOPOCITH; IPOCTEUIIINE; KYIbTYPhI KJIETOK PACTEHUI U KUBOTHBIX; PACTCHUS — HU3ILIUE
(anabeHa-a30J171a) ¥ BBICIIIE — PSCKOBBIE.

23. | Ilpou3BoacTBO OMOMACCHI.

24. | OCHOBHBIE THITBI OMOTIPOIECCOB.

25. | Ilpou3BOJACTBO CIIMPTOB U MOJIMOJIOB

26. | OcobeHHOCTH OMOTEXHOJOTUYECKOTO MOJIYyYEeHUs] BTOPUYHBIX METa0OJIUTOB.

27. | Ilpon3BOACTBO BTOPHYHBIX METaOOIUTOB.

28. | buorpanchopmanmsi.

29. | IIpon3BoacTBO hePMEHTOB.

30. | buorexHonornvyeckne GyHKIUU TPHOOB.

31. | bakTepun u aHOOAKTEPUH.

32. | Mcnonb3oBanue rpub0B B OMOTEXHOJIOTHH.

33. | [Ipocreiimme B OMOTEXHOIOTHU

34. | Bogopociu B OMOTEXHOJIOTHH.

35. | Pactenusi B OMOTEXHOJIOTHH.

36. | [lepciekTUBBI pa3BUTHS OMOTEXHOJIOTHH.

37. | bopwba c BpeauTensMu 1 OOJIE3HIMH CEIbCKOX03IHCTBEHHBIX KYIBTYD.

38. | buorexHoyoruu B pereHeparuu Janamadros.

39. | Co3manue OGHOMIOJIUMEPOB.

40. | Yrunuszanus NeCTULUAOB U Ip. XUMHUYECKUX COCTUHEHUH B IOYBE.

41. | 3MeHeHHEe CTpaTerMM XO3SIMCTBEHHOM JEeATENbHOCTH 4YelloBeKa OT XUMM3alUd K
OMOJIOTH3AITUH 3eMJIeICITHS.

42. | LlentpanpHast mnpobiiema OuoTexHosoruu. MHTeHcudUKanus OHONpOIEecCOB 3a CUET
MOBBIICHUS TIOTSHIIMAIA OMOJIOTUYECKUX ar€HTOB U UX CHCTEM.

43. | YcoBeplIeHCTBOBaHUE o0opy0BaHus, IPUMEHEHUS OMOKaTaIN3aTOPOB
(MMMOOMIIM30BaHHBIX (EPMEHTOB M KJIETOK) B IPOMBIIUIEHHOCTH, AHAIUTHYECKON
XUMHUHU, MEJTUIIMHE.

44. | BeigBiieHUE PO MHUKPOOPraHM3MOB B IUIOAOPOJUU NOYB (FyMycOOOpa3oBaHUU U
MIOTIOJIHEHHUHM 3aI1aCOB OMOJIOTHYECKOI0 a30Ta).

45. Cranun GMOTEXHOJIOTHYECKOTO MTPOU3BOJICTRA.

46. | Craaus NOArOTOBKH CBIPbsl U OMOJIOTHYECKH ACHCTBYIOLIEr0 Havaja.

47. | YuacThe MHUKpPOOPIaHHW3MOB B OMOC(EpHBIX INpolieccax U HANpaBlIEHHAs PEryssius MX
KHU3HEEATSNIPHOCTH C LENbI0 PEHICHUs MPOoOJIeMbl OXpaHbl OKpPY)KAIoLIeH cpeabl OT
TEXHOTEHHBIX, CEIb,CKOXO3SHCTBEHHBIX M OBITOBBIX 3arpsi3HEHUIA.

48. | Co3naHne 06€30TXOIHBIX MMPOU3BOICTB, HE HAPYIIAIOIIUX YKOJIOTHIECKOTO PAaBHOBECHSI.

48. | OCHOBHBIE IPUHIIMIIBI TPOMBIIICHHON OpraHU3alMi OMOTEXHOJIOIMYECKHX MPOIIECCOB.

50. | Craguu OMOTEXHOJIOTHYECKOTO IIPON3BOICTBA.
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7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpoBe/IeHUs
Cemectp . Kpurtepuu u HOpMbI OLlEHKH
NPOMEKYTOYHOM
arTecTalnuu
S) 3auer (110 «3a4TEHO» BricTaBnsiercss  cTyzneHTy, eciu
HaKOIUTEILHOMY cTyneHT Habpan 85-100 OamnoB
pEeUTHHTY) 110 UTOTY W3YYEHUS IUCUUIUIMHEI

B CEMECTpe.

«HC 3a4TCHO»

BricTaBnsieTcss CTyIEHTY, €CiH
CTyJIeHT HaOpan MeHee 54 OGaiioB
[0 UTOTY U3YYCHUS JTUCIUILINHBI
B CEMECTpe.
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8. YueOHo-MeTOoAMYecKOe 1 MH(OPMAIITUOHHOE 00ecTiedyeHue TN CIIUTIIUHbI

8.1. O0si3aTesibHAA IUTEpPATYpa

Tun (yueOHMK, yueOHOe

KoaundecTBo B
HAY4YHOM

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBok) I'ox n3panus ounoanorexe /
n/n MeTOoHYeCKoe mocodue,
HPAKTHEYM, p.) HaumeHnoBanue
P : 9BC
WmxenepHas OMOTEXHOIOTHS: OCHOBBI 3bC
1 | Jlykanun A. B. TEXHOJIOTUY MUKPOOHOJIOIMYECKHX VYuyebHoe nocobue 2017 «ZNANIUM.CO
MPOU3BOJCTB M"
2 OxpaHa OKpy>Karoleu cpebl: IbC
Kcenodontos b. C. p Py LHICH CPEABT: VY4aebHOe mocobue 2016 «ZNANIUM.CO
OMOTEXHOJIOTHYECKUE OCHOBBI M
3 | Cragaunkuii ['.B. DKOJIOTHSI YyebHoe nocobue 2017 OBbC «IPRbooks»
4 | KnumentoBa E.I'. buonuarnocTrka u HHAMKALNS TIOYB YyebHoe nocobue 2018 OBbC «IPRbooks»
8.2. JlonosiHuTEIbHAS JIUTEPATYypPa
Tun (yueOHHK, yuyeOHOe Ko.lmqecnio i
HAYYHO#
Ne nocooue, yuedOHo-
ABTOpBI, COCTABUTETH 3arsiaBue (3aroJi0BoOK) T'ox w3nanus oudauorexe /
n/n MeTOIHYecKoe nocooue,
HpAKTHKYM, AP.) HaumenoBanme
P das 9BC
1
Jlemuna M. 1 T'eoborammia ¢ OCHOBAMI  SKOJOTHH - H VYueOHOe mocodue 2017 OBC «IPRbooks»
reorpaduu pacTeHUI
2 | Ucugopos B. A. DKOJIOTHYeCcKasi XUMUs YyeOHoe nmocobue 2018 OBC «Jlanby»

20




8.3. Ilepeuyennr mpodeccuoHaAJBHBIX 0a3 JAHHBIX M MH(GOPMANMOHHBIX CHPABOYHBIX

CHUCTEM

Agriculture & Food Security [DnekTpoHHBIH pecypc] : MHOrOmpeaMeT. Hayd. XypH. /
DJeKTpoH. KypH. — Peskum fgoctyna K kypH.: http://www.agricultureandfoodsecurity.com
Applied Nanoscience [DnekTpoHHBIH pecypc] : MHOTONPEAMET. Hayd. KypH. / DICKTPOH.
KypH. — Pexxum nocryna k xxypa.: http://link.springer.com/journal/13204.

Biology Journal of Nanotechnology [DnekTponHsIii pecypc] : MHOTOMPEAMET. Hayd. JKYpH.
/' DNeKkTpoH. KypH. — PexumM gocTyma K KypH.: http://www.beilstein-
journals.org/bjnano/home/home.htm

8.4. [lepeyenb nMporpaMMHOro odecrneyeHust

Ne Haumenosanue IO PexBu3uTHI noronsi)pa
n/n (nata, HOMep, CPOK ACHCTBHUA)
2 Windows Joroop Ne 690 ot 19.05.2015r., cpok
JIeiCcTBUS, 0€CCPOUHBIN
3 Office Standart Horosop Ne 690 ot 19.05.2015r., cpok

nenctBusi, 0eccpounsiif; JoroBop Ne 727
OT 20.07.2016r., CpOK JIeNCTBHS,
OeccpouHbIN

8.5. Onucanne MaTepHaJIbHO-TEXHHYECKO 0a3bl, HEOOXOAUMOM ISl OCYLIeCTBJICHHUS

06pa3OBaTean0r0 nmpouecca mo TMCUIJIMHE

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeToB, 1a00paTopuii, MACTEPCKUX U

Ne JAPp. 00bEKTOB /1JIsl IPOBeIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/10BaAHMA
/Il | MPaKTHYeCKUX U JJA00paTOPHBIX 3aHATHIA,
NMOMENIeHUH IJIfl CAMOCTOATEILHON
padoThl o0ydyaoumxcs (HoMep ayAUTOPUN)
Jlaboparopus "IIporecch! u anmapartbl Croubl YUYEHUYECKUE , CTOJIBI
3aIUTHl OKPYXKAIOIIEH cpebl'. KOMIIBIOTEPHBIE, CTYJIbSI. JIOCKa
VYuyebHas ayIuTOpus Ui IPOBEICHHS NepeBIKHAS, MTPOEKTOp, HOYTOYK, 3KpaH
3aHSATUN CEMUHAPCKOIO THIA. MIEPEHOCHOH, yCTaHOBKa
VYuebHas ayIuTopus 1Jisl KypCcOBOTO TE€XHOJIOTUYECKOTO KOMILIEKCa,
MIPOEKTUPOBAHMSI (BBITIOJIHEHHS KyPCOBBIX MO3BOJISIONIAs CHU3UTH PACIPOCTPAHEHUE
1 | pabor). a3poJIMCIIEPCHOM CHCTEMBI B
VYyebHas ayuTOpHs JJIs TPOBEACHUS MPOCTPAHCTBE, I1K-7 , CTEHJ
TPYIIOBBIX U UHJIMBUAYaTbHBIX uH(pOpMalMOHHBIN 11/a467.
KOHCYJIbTALII
VYuebHas ayIuTOpus Ui IPOBEICHHS
3aHATUNA TEKYILIEro KOHTPOJIS U
npoMexyTouHoi arrecranuu. (A-409)
JlaGoparopus «TexHonmorust opranuuyeckux | Cton n1abopaTopHbIi OCTPOBHOM
COCIMHEHUIN. bu3nvecKkuii; CTONI OCTPOBHOM
VYyeOnast ayautopust Ui TOPOBEICHHS | XMMUYECKUH; TOJKA U1 TOCYbl ; MOIKa
5 nabopaTopHbIX pador. (A-311) ;  CTONBI  JIabOpaTOpHBIC CTOJI

NUChbMEHHBIN ; mKad BeITsKHOM 150011B
; YCTaHOBKAa BaKyyMHO-HCIIApUTEIIbHAS,
mkad cymruibHbId WS31; Ganst BomstHas
MHOT'OMECTHasl; Tleyb My(enbHas; IUIMTKU
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http://www.agricultureandfoodsecurity.com/
http://link.springer.com/journal/13204
http://biology.krc.karelia.ru:8080/biology/%D0%9E%D0%B1%D1%89%D0%B0%D1%8F%20%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F/_%D0%9D%D0%B0%20%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%BE%D0%BC%20%D1%8F%D0%B7%D1%8B%D0%BA%D0%B5/Biology%20Vol.1-4%20(ed.%20Robinson%20R.,%202002)/
http://www.beilstein-journals.org/bjnano/home/home.htm
http://www.beilstein-journals.org/bjnano/home/home.htm

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBeIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/n | MPaKTHYeCKUX U JIa00paTOPHbBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
AIIEKTpUYecKue ; MarHuTHas MemrankaUS-
6120 S/N 141375 ; Tepmoctar UTU-4;
rurpometp-nicuxpomerp  BUT-2,annapar
JUISL OTIPEJICTICHUSI TEMIIEpaTyphl BCIIBIIIKY;
MOHOOOMEHHast KOJIOHHA ; BECHI
AHAJIUTHYCCKUE BJIP200 ; BECHI
AJIEKTPOHHbIE HL100 ; IITAaTUB
nabopaTopHbIif; TabypeT J1abopaTOPHBIN;
CTyn ; XUMHYECKas IOCy/a,l0CKa
MeJIoBasi, XpoMarorpad,Xxoa0HIEHUK
JlabopaTopus "IIpoueccoB u AXII". JlabopaTtopHble yCTAaHOBKU IO H3YYEHHUIO
YyeOnass ayamropusi Ui TPOBEACHHS | Ipoliecca pPeKTHPHUKAIMK , Ipoiecca
3aHATUH CEMUHAPCKOTO THUIIA. teronepenaun  (tpyéa B TpyOe),
VYyebnas  aynutopuss Uil KypCOBOTO | JIaDOpaTopHasi YCTaHOBKA JUIsl M3MEPEHHS
MPOEKTUPOBAHMS  (BBIMOJIHEHHS] KYPCOBBIX | IaBIEHUS ,CTallHOHAPHOE Meaua
3 pabor). o0opyoBaHHWE, WHTEPAKTHUBHAs JIOCKA.
YyeOnass ayautopust g npoBeneHus | CToibl YUEHUYECKUE , CTYJIbs
TPYIIOBBIX u WHJUBUIYAIbHBIX | YUCHHUUECKHE.
KOHCYJIbTAlIUI
VYyebnas  aymutopust Ui TPOBEICHHS
3aHATUN TEKyIIeT0  KOHTPONs |
POMEXKYTOUHOM arTectaimu. (A-118)
4 [Tomemienue st caMocToATeIbHOW paboThl | CTOINBI, CTYNbs, KOMIIBIOTEPHI

obyuatormxcs (I'-401)
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