MMHUCTEPCTBO HAYKHU U BBICIIET'O OFPA30BAHUS POCCUMCKOM ®EJEPALIMNA
(benepanbHOE TOCYIAPCTBEHHOE OFOIKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«TOonpATTUHCKUY TOCYIApPCTBEHHBIA YHUBEPCUTET)

DT/A.02

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JUCHHUIIINHBI

buonHauKanusa u 6I/IOTeCTHp0BaHI/Ie

(HaumeHo8aHue OUCYUNTIUHDBL)

10 HAIIPABJICHUIO TTOATOTOBKHU
18.04.01 XumMuueckas TEXHOJIOTUS

Hamnpasnennocts (mpoduin):
PanmoHaibHOE HCITOJIB30BaHNE TIPUPOIHBIX U CHIPHEBBIX PECYPCOB B XUMUYECKOU
TEXHOJIOTHH U He(hTeXHUMHUH

dopma o0ydeHHUs: OUHAs
I'ox Habopa: 2021
O6mras TpymoeMkocTb: 2 3E

Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 3

®opma KOHTPOJIA 3a4eT Hroro
Bun 3ansaruit
Jlextum 8 8
JlaGopaTopHble 32 32
[TpakTuyeckue 16 16
PykoBocTBO: KypcoBbie paboThl (tipoekTsl) / PI'P - -
[TpomexyTouHas arrecTanus 0,25 0,25
KonraktHas pabota 56,25 56,25
CamocTosTenpHas pabora 15,75 15,75
KonTpoib & =
Hroro 72 72




Pabouyto mporpammy coctaBui(u):
TOLICHT, IOIEHT, KaHM. Ouoi. Hayk, [llemonaes E.B.

(Oondcnocms, yuernoe 36anue, cmenens, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

v OtcyrcTBYyeT

Penensent

(Oondrcnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

Pabouass mporpamma aucHUIUIMHBI coctaBiieHa Ha ocHoBaHun @®I'OC BIIO u
yueOHOro IJIaHa HaMPaBJICHUS MOATOTOBKH
18.04.01 Xumuueckast TEXHOJIOTHS

Cpok aeiicTBusi padoueii mporpaMMbl IMCHUILTHHBI 10 «30» aBrycra 2023r.

YTBEPXIEHO

Ha 3acenannu xadenps
«XHUMHYECKask TEXHOJIOTHSI U PeECypcocOepeKeHre»

(mpotokon 3aceaanusi Ne 1 ot «7» centsiops 2020 r.).



1. Ilean ocBOEHUN TUCHUILIHHDI

[lens — TMOBBIIEHWE YPOBHSI NPOPECCHOHATHHONM KOMIETEHIMH CTYACHTOB
IIOCPEICTBOM OCBOCHUSA CTYACHTAMM TEOPETUYECKUX U IPAKTUYECKUX OCHOB IPOBEACHUSA
OMOMHIMKAIIMOHHBIX HCCIENOBAaHUKA M OWOTECTHPOBAHUS B pPaMKax JUCLUUIUIMHBI
«buonHauKanusa U GMOTECTUPOBAHUEY.

2. MecTo aucuuninnsl (yaedHoro kypca) B crpykrype OIIOII BO

JMcuuIuinHel, ydeOHble Kypchbl, Ha OCBOCHMM KOTOpBIX Oa3upyercs AaHHas
mucuuruinHa  (yueOHblid  kypc) —  «lIpomblnmiennas — skonorus», «TexHomoruu
BOCCTAHOBJICHMSI IPUPOIHBIX CPEM»

JMcUMIUIMHBL, y4eOHble Kypchl s KOTOPBIX HEOOXOAMMBI 3HAHMS, YMEHHS,
HaBbIKU, IPUOOpETaeMble B pe3yJIbTaTe U3yuEHUsl JaHHOW NUCUUIUIMHBI (Y4€OHOro Kypca)
— «MeTobl ONTHMH3ALNHU ¥ OPTaHU3aLUHU 3KOOHO- H pecypcocOeperaroniinx TeXHOIOTHii»;
«brnoXuMHYECKNE METO/IBI AHATIU3AY.

3. Iliianupyembie pe3yJibTaThl 00y4YeHUs1

®opmupyembie 1 Nuaukaropsl IInanupyemble pe3ybTaThl
KOHTPOJIUpyeMble AOCTHKEHU S o0yueHHs
KOMIIeTeHIIUH KOMIIeTeHIUH

(Ko ¥ HAMMEHOBAHUE)

(K01 ¥ HANMEHOBAHUE)

[TK-1-Cnocoben
OpTraHU30BBIBATH
CaMOCTOSITENIEHYIO U
KOJUIEKTUBHYIO
HAyYHO-
UCCIIEI0BATEIbCKYIO
pabory, pa3pabaTbiBaTh
TUTaHBI ¥ IPOTPaMMBbI
MPOBE/ICHUS] HAYUHBIX
HCCIIEIOBAHUH U
TEXHHUYECKUX
pa3paboToK,
OCYIIECTBIISATH COOp
uHpopManuu 06
UMEIOIIUXCS pecypcax

IIK-1.1. Oprannsyet
paboty epcoHanza
[IEPBUYHOTO HAYYHO-
HCCIIeIOBATEIBCKOTO
rosipa3ziesieHus Ha
OCHOBaHUH MPOTPAMMBI
MIPOBEICHUS HAYYHBIX
WCCIIeIOBaHM B 001aCTH
PaIMoHAIBHOTO
HCTIOJIb30BaHUS
MIPUPOJIHBIX U CHIPHEBHIX
peCcypcoB B XUMHUECKOMH

TCXHOJIOTHUHU U HG(i)TeXI/IMI/II/I

3HaTh:

- IpaBUJIa IKCILTyaTaluu
COBPEMEHHOT0 000pYI0BaHUS U
npubopoB;

YMers:

- 9KCIUTYaTHPOBaTh COBPEMEHHOE
obopynoBaHue;

Bnaners:

- IpoecCHOHANBHBIMU NIpUEMaMu
9KCIUTyaTalil COBPEMEHHOTO
00opyI0BaHNs;

o IIK-1.2. PazpabatreiBaer | 3HaTh:
1 TCTUIOBOM SHEPTHIL O | ppappr — n HpOrpamMMBl | - [IPUHIIAIIEI TIOCTAHOBKH U
COCTOAHNHN IPOBEACHUSA Hay4HBIX (I)OpMyJII/IPOBKI/I 3a]1au Hay4HBIX
0bopynOBaHHs UCCIIeIOBaHU I " | ycereoBanmiL;
HPOUSBOJICTEA, TCXHHYECKUX  PaspaboOToK, | _ METO]IbI 00paOOTKH U aHAIH3a
pa3pabaThiBaTh 3aJJaHUs JIJIS1 HCTIOJTHUTEIEH

Hay4YHO-TEXHUYECKON MHpOpMaIuu

3adaHuA IJIs
& & YMmeTs:

npu NpOBCACHHUU HAYYHBIX

UCIIOJIHUTEIIEH B HCCIIeI0BaHUH H G096
P S TeXHHueCKHX paspaGoTok B | - 00PAOATEIBATE M AHATH3MPOBATH
PALHOHATBEHOTO obmactd  panuoHanbHoro | PE3YJIbTAThI HAyIHbIX
HCITOJIb30BAHUS HCCIICIOBAaHNH,
HCIIOJIb30BaHMS j
NPUPOJHBIX W CHIPbEBBIX | BianeTs:

MPUPOJHBIX U

pPECYPCOB B XHMHYECKOMH | - METOIaMH 00pabOTKM U aHATN3a




CBIPBEBBIX PECYPCOB B
XUMUYECKOU
TEXHOJIOTUH U
HEPTEXUMUU

TCXHOJIOTHUH U HC(l)TCXI/IMI/II/I

JAaHHBIX HAYYHBIX UCCIIECIOBAaHUHN U
HAy4YHO-TEXHHUYECKOW HHPOpMALIUU

[1K-2- T'0TOB K MOMCKY,
00paboTKe, aHAIHU3Y U
cUCTEeMaTH3aluU
Hay4YHO-TEXHUUYECKOU
uHpOpMAaLIUU TI0 TEME
UCCIICIOBaHMS,
peLeHus
HECTaHAAapPTHBIX 3a7a4,
OCHOBAHHBIX Ha
HOPUHIUIAX
MO/JICIIMPOBAHUS
TEXHUYECKUX CUCTEM,
BbIOOPY METOAMK U
CPEZCTB PELICHUS
3a/1a4M B 00J1acTH
paLMOHATIBHOTO
UCTIOJIb30BaHUS
HOPUPOJHBIX U
CBIPBEBBIX PECYPCOB B
XAMHYECKON
TEXHOJIOTUH U
HEPTEXUMUU

IIK-2.1. Hmeer
MPAKTUICCKUIN OIIBIT
MPUMEHECHUS
[IPOrPaMMHBIX CPEACTB IS
pacueToB u  00pabOTKU
9KCTICPUMEHTATBLHBIX
JTAHHBIX B o0actu
PaAIMOHATIBHOIO
HCIIOJIL30BAHHI

MPUPOAHBIX U CHIPHEBBIX
pECypcoB B XHUMHUYECKOM
TEXHOJOI'nu nu HC(bTGXI/IMI/II/I

3HATh:

- IPUHIIMITBI Pa3pad0TKU HOBBIX
TEXHUYCCKUX M TCXHOIOTHUYCCKUX
pELICHHUI;

- HaMpaBJICHUs] HAYYHBIX
HCCIICOBaHUI B COOTBETCTBHHU C
IJIAHOM Pa3BUTHUS MPEIIPUITHUS;
YMeTs:

- pa3pabaThIBaTh HOBBIC
TEXHUYECKHUE U TEXHOJOTHYECKHE
pelieHus;

-MCI0JIb30BaTh HAyYHbIE
MCCJICIOBAHMS B IEJISIX PA3BUTHUS
NPEANPUATHS;

Bnanets:

- HaBBIKaMU pa3pabOoTKH
TEXHUYECKUX PEIICHUN;

- HaBbIKaMU MTPOBEICHUS HAyYHBIX
HCCJICIOBAaHNM B COOTBETCTBHU C
IJIAHOM Pa3BUTUS MPEANPUSIITHS;

[K-2.2. PaGoraer c
HAYYHO-TEXHUYECKON
nHpopMaimeii B o00nacTu
PaIMoHAIBHOTO
HCIIOJIb30BaHUS
MPUPOJHBIX M  CHIPhEBBIX
PECYpCOB B  XMUMHYECKOU
TEXHOJIOTHH U He(DTEXUMHN

c WCTIOJIb30BaHHEM
UH()OPMALTMOHHBIX "
CETeBBIX  TEXHOJIOTHH €
COOJIIOIGHHEM  OCHOBHBIX
TpeboBaHMIA
nHPOPMALMOHHON

0€30I1aCHOCTH, B TOM YHCJIE
3alUTBl TOCYIapCTBEHHOMN
TalHEBI

3HAaTh:

- IpaBUJIa IKCIITyaTaIlluu
COBPEMEHHOT0 000pYI0BaHUS U
npubopoB;

YMers:

- 9KCIUTYaTHPOBaTh COBPEMEHHOE
obopynoBaHue;

Bnaners:

- IpoecCHOHANILHBIMU NIpUEMaMu
9KCIUTyaTalil COBPEMEHHOTO
00opyI0BaHNs;

[TK-3- Criocoben
UCII0JIb30BaTh
COBpPEMEHHBIE
npuOOpPHI U METOIUKH,
aHaJIN3UPOBATH
MOJIy4YeHHBIE JAHHBIE O
MIPOU3BOJICTBE
SHEPrOHOCUTENEN U
TEIJIOBOM HEPTUH U3
BO300HOBJISIEMOTO

[IK-3.1. YyactByeT B
MIPOBEICHUH HAYYHBIX
HCCIIeI0BaHNH B 00JacTH
paIMOHATIHLHOTO
WCTIOJIb30BaHUS
MPUPOAHBIX U CHIPHEBBIX
peCcypcoB B XUMHUECKOMH
TEXHOJIOTHH ¥ HEPTEXUMUHU
C HCIIOJIb30BaHUEM

3HaTh:

- TEXHOJOTWYECKHE MapaMeTphl,
XapaKTePUCTUKUA  alapaTypbl |
CBOMCTBAa TMOJy4aeMbIX BEILECTB,
MAaTEepHAJIOB U U3IEIINI;

- METOJbl TOCTPOEHUS U pacuera
MoJeIen TEXHOJIOTHUECKUX
MPOLIECCOB;

YMmeTs:

- CO3/1aBaTh TEOPETUUYECKHE MOJEIIN




CBIPbS,
OpraHu30BBIBATH
IpOBE/ICHUE
HKCIIEPUMEHTOB H
UCTIBITAHUH B 00J1aCTH
paLroOHAIBLHOTO
UCIIOJIb30BaHUS
PUPOHBIX U
CBIPbEBBIX PECYPCOB B
XUMUYECKOU
TEXHOJIOTUH U
HEPTEXUMHUH,
IPOBOJUTH UX
00paboTKy U
aHaAJIM3UPOBATh UX
pe3yIabTATHI

COBPEMEHHOT0
J1a00paTOPHOTO
o0opymoBaHUS

TEXHOJOTHYECKUX MPOIIECCOB;

- NOpPOrHO3UPOBATh  HM3MEHEHHE
TEXHOJOTHYECKHUX apaMmeTpos,
W3MEHEHUE CBOMCTB MOJy4aeMbIX
BEIIECTB, MAaTEPUAJIOB U U3IEIHIA
Biagers:

- HaBbIKaMU CO3/aHHE
TEOPETUYECKUX MoJenen
TEXHOJOTMYECKHUX MPOIIECCOB;

- MeToJaMH  MPOTHO3MPOBAHUS
U3MEHEHUs TEXHOJIOTHYECKHUX
1apaMeTpoOB;

[IK-3.2. IIpumensier
ITOPUTM MPAKTHYECKUX
JIEUCTBUM ITPU NPOBEACHUU
9KCIEPUMEHTOB U
UCHBITaHUH B 00nacTu
paIOHaTBHOTO
HCHOJb30BaHUS
MIPUPOJIHBIX U CHIPHEBBIX
PECYpPCOB B XUMUYECKOI
TEXHOJIOTHH ¥ HePTEXUMUHU
C MPUMEHEHHEM (PH3HUKO-
XHUMUYECKUX METOLOB
HCCIIEeIOBaHMS

3HaTh:

- TEXHOJOTUYECKHE MapaMeTphl,
XapaKTepUCTUKU  ammaparypbl H
CBOWCTBA TIOJIy4Ya€MbIX BELIECTB,
MaTepuasoB U U3JIEIHIA;

- METOIbl TOCTPOEHUS U pacuera
MoJienei TEXHOJIOTHYECKHUX
MPOIIECCOB;

YMeTs:

- CO3/1aBaTh TEOPETUUYECKHE MOJCIIH
TEXHOJOTHYECKHUX MPOIECCOB;

- NpPOTHO3UPOBATh  HM3MEHEHHE
TEXHOJOTHYECKHUX MapameTpos,
W3MEHEHUE CBOWMCTB IMOJTYYaeMBbIX
BEILECTB, MATEPUAJIOB U U3EIUIA
Bnaners:

- HaBBIKAMU CO3J1aHue
TEOPETUYECKUX MoJenen
TEXHOJIOTMYECKHUX MPOIECCOB;

- METOJIaMH1 TTPOTHO3UPOBAHUS
U3MEHEHUS TEXHOJIOTUYECKUX

TapaMeTpoOB;
[IK-3.3. Ucnonb3yeT 3HaTh:
TCOPCTUICCKUC 3HAHUA U - TCXHOJIOTUYCCKUEC HapaMeTpBI,
OKCIIEPUMEHTATBHBIE XapakTePUCTUKUA  almapaTypel H
HABBIKH JIJIS CBOWCTBA TIOJIy4Ya€MbIX BEIIECTB,

CaMOCTOSITEITHHOTO
IIJTaHUPOBAHUSA U
MIPOBEJICHUSI SKCIIEPUMEHTA
B 00JIaCTH PaIlOHATIEHOTO
WCIIOJIb30BaHUS
MIPUPOJIHBIX U CHIPHEBBIX
peCcypcoB B XUMHUECKOMH
TEXHOJIOTHH U
HepTexXuMuM, aHATH3a U

o opMIICHUS TIOTyICHHBIX
pe3yIIbTaTOB

MaTepuaioB U U3EIINA;
- METOJbI TIOCTPOSHUS U pacuera
Mojenei TEXHOJIOTHYECKUX
MPOIIECCOB;

YMeTh:

- CO3/1aBaTh TEOPETUUYECKHE MOJICIIH
TEXHOJIOTHYECKHUX MPOIECCOB;

- MPOTHO3UPOBATH N3MEHEHUE
TEXHOJIOTHYECKUX rapameTpoB,
N3MCHCHUC CBOI>'ICTB HOJ'Iy‘IaeMI)IX
BEILIECTB, MAaTEPUAJIOB U U3
Bmaners:

- HaBbIKaAMHA
TEOPETUUECKHUX

co3JIaHue
MoJeen




TEXHOJIOTUYECKUX MTPOLIECCOB;

- MeToJaMHM  NPOTHO3UPOBAHMUS
U3MEHEHHUs TEXHOJIOTMUECKUX
1apaMeTPOB




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

DopMBbI TEKYLLET0

TECT-CUCTEMA OLIEHKH
KayecTBa Cpebl.

HaumeHoBaHue TeM KOHTPOJISA
Mopyas (pa3aen) BUI/III 3aHATHH Kypc Obnem, banasl | UHTEepakTHB, 4. (HaMMeHOBaHUe
y4eOHoii padoThI . q.
(yueOHOii padoThI) OIIEHOYHOT0
cpeacrsa)
Monyas 1. Jlex Ne 1 [IpuHIUIIBI OpraHU3alu
OcHOBHbBIE TPUHIUIIBI OMOJIOTHYSCKOT0
W OpraHu3amun MOHHUTOPHHTA.
0HOJIOrMYECKOro 1 2 - - :
MOHUTOPUHTA:
OMOMHAMKAIIMSA U
OMoTeCTHPOBAHME
IIp Ne 1 Onpenenenuie 3arpsi3HEHUS 1 4 - - OTuer 1o
aTMoc(epHOro Bo3ayxa ¢ MPaKTUYECKOMY
IIOMOIIBIO JINIIIAHHUKOB 3agsaTuio Ne 1B
(X EeHOMHMKALIHS ). nuchbMeHHOU (hopme
JIab Ne 1 buonngukanms 1 4 - OTueT 110
3arpsi3HEHUS TOYBBI. nmaboparopHoil pabote
Ne 1 B mucbMeHHOMU
dbopme
Jlex Neo 2 [TonstHe 00
SKOJIOTHYCCKOM KaueCTBE 1 2 . . .
cpenbl OOUTaHMUs.
Nr1o11170 IFaTI0CcTDA CNATITT
ITp Ne 2 .DnykTynpyromas 1 4 - - Otuer 1o
ACUMMETpPHS PaCTCHUH KaK MMPAKTHUYECKOMY

3ausaTuro Ne 2B
MUCHbMEHHOU opMme




DopMBbI TEKYLLET0

HaumeHoBaHue TeM KOHTPOJISA
Mopnyas (pa3nein) BUI/III 3aHATHH Kype Obnem, Baaabl | UHTEepakTHB, 4., (HaMMeHOBaHHe
y4eOHoii padoThI . q.
(yueOHOii padoThI) OIIEHOYHOT0
cpeacTBa)
JIad Ne 2 Bruonnmnkanus xadecTBa 1 4 - - OTuer 1o
BO3/IyXa. nabopaTopHoi pabote
Ne 2 B ncbMeHHOM
dopme
JIab Ne 3 OrnpezenieHne BIaKHOCTH 1 4 - - OTtyeT mo
MTOYBBI. nmabopaTopHO# paboTe
Ne 3 B mrucbMeHHOM
dbopme
JIab Ne 4 OcobeHHoCTH 1 4 - - OTtyeT mo
HCTIOJTb30BaHUS KHBOTHBIX nmabopaTopHoii paboTte
B KaueCcTBE Ne 4 B nuchbMeHHOU
OMOWHINKATOPOB dbopme
CpNel N3yuenne TeopeTHUECKOTo Pedepar nnu
matepuana.  llogroroska Mpe3eHTAIHs 110
npe3eHTaluu u pedepara 1 7,0 B} - CaMOCTOSITETIbHOM
pabote Nel
Moay.s 2. Jlex Ne 3 MeTtop1 GMOTECTUPOBAHUS 1 2 - - -
bBuonnaukanus KagecTBa cpenpl. O0mme

U 0MoTeCTHPOBaHUE
OKPY:KaLIeH cpeabl.

MMPUHIMIIEI UCITOJIB30BaHHA
6I/IOI/IHI[I/IKaTOpOB .




DopMBbI TEKYLLET0

HaumeHoBaHue TeM KOHTPOJISA
Bun . Oo0nemMm,
Mopnyas (pa3nein) . 3aHATHH Kype Baaabl | UHTEepakTHB, 4., (HaMMeHOBaHHe
y4eOHoii padoThI . q.
(yueOHOii padoThI) OIIEHOYHOT0
cpeacTBa)
ITp Ne 3 O06nacTh NpUMEHEHUS 1 4 - - OTtyeT mo
OMOMHAMKATOPOB [PAKTUYECKOMY
3ansTuio Ne 3 B
MUCbMEHHOU (hopme
JIa6 Ne 5 XapakTepucTuka KauecTBa 1 4 - - OTtyeT mo
MIOYBHI C IOMOIIBIO nmaboparopHoil pabote
pacTeHUN-UHIUKATOPOB Ne 5 B nmrcbMeHHOM
dbopme
Jlex Ne 4 CyTb METOA0JIOTUU 1 2 - - -
OMOTECTUPOBAHMUS.
TpebGoBanus kK METO1aM
OMOTECTUPOBAHMUS.
IIp Ne 4 OrnpesenieHre COCTOSTHUS 1 4 - - OTtyeT mo
OKpYXKaroIllen cpeipl 1o IPAKTUYECKOMY
KOMILJIEKCY MIPU3HAKOB 3aHsTHio Ne 4 B
XBOWHBIX. MUCbMEHHOU (opme
JIab Ne 6 Orenka TpohuIecKux 1 4 - - OT4er 1o

CBOMCTB BOJIOEMOB C
HUCIIOJIL30BaHUEM
pacTeHUN-UHIUKATOPOB.

mabopatopHoii pabote
Ne 6 B TUCHMEHHOMU

dbopme




DopMBbI TEKYLLET0

HaumeHoBaHue TeM KOHTPOJISA
Mopnyas (pa3aen) BUI/III 3aHATHH Kypc Obnem, banasl | UHTEepakTHB, 4. (HaMMeHOBaHUe
y4eOHoii padoThI . q.
(yueOHOii padoThI) OIIEHOYHOT0
cpeacTBa)

JIab Ne 7 N3yuenne 6MoI0rnuecKux 1 4 OTtyeT mo
0COOEHHOCTEH TecT- naboparopHoil pabore
obbekTa pauko Daphnia Ne 7 B mUChMEHHOM
magna. dopme

Jlab Ne 8 N3y4eHne BBDKUBAEMOCTH 1 4 - - Otuer 1o
1 QU3HOIOTHYECKUX nabopaTopHoi paboTe
ocobeHHocTel nadHuii B Ne 8 B nmrcbMeHHOM
cpezie ¢ MOBBIIICHHBIM dopme -
COZIEP)KaHUEM COJIEH MEU

CpNe2 N3yuenne TeopeTHyecKoro Pedepar nnu
matepuana.  llogroroska Mpe3eHTAIHS 110
npe3eHTaluuu u pedepara 1 8.75 - - CaMOCTOSITETIbHOM

pabote Ne 2
ITA [IpomexyTouHas 1 0,25 - - 3auet
aTTecTanus
Hroro:| 72




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Tpu peanuzanuu y4eOHOTO Kypca AUCIUILTUHBI HCIIOIB3YETCS TEXHOJIOTHS TPAAUIIMOHHOTO
oOy4YeHHsI, BKJIIOYAIONIAs JICKIIUH, JIAOOpAaTOpHBIE PabOThl M MPAKTUYECKUE 3aHATHS, KOTOPHIC
NPE/IONIaraloT IOCIeIOBaTeIbHOE H3JIOKEHUE MaTepualia mpernojasareneM. lIpaktudeckoe
3aHSATHE C O0CYKIICHHE PE3YIbTATOB JNESITCIHLHOCTH.

6. MeToquyeckue yKka3aHusi 10 OCBOEHUIO TUCHMIIUHBI

CamocrosTenbHas paboTa CTyIEHTOB IIPOBOJUTCS C IENIbI0 YCBOCHUS 3HAHUH, TOTy4YECHHBIX
B XOJI€ JICKIIMI, BHIIOJHEHUHU NMPAKTUUYECKUX 33/JaHUil U 1abopaTopHbIX padoT. CamocTosTenbHas
paboTa OCHOBaHa Ha U3YYEHHH y4eOHO-METOAMUYECKUX MOCOOMIA, MH()OPMAIITMOHHOM O0CCIICUCHHH,
KOHCIIEKTaX JIEKIIUH, y4eOHOM MPOrpaMMHOM 00ECIICUCHHUH.

Metoanyeckre peKOMEHIAIUH K BBITIOJTHEHUIO CAMOCTOSTEIILHON paOOThI:

1. PexomeHayeTcsi 03HAKOMHTBCS C YU4E€OHBIM MAaTEpUAIIOM, W3JIOKEHHBIM B JIEKIUSAX U
OCHOBHOM JIUTEparype.

2. Bompocsl 1t caMOCTOATENbHON pabOThI CTYACHTOB
0COOEHHOCTH OMOJIOTHYECKUX TECT-METO/IOB;
00J1acTH IPUMEHEHUS TeCT-METO/IOB;
OCHOBHBIE METOJTUKH 3KCIIPECC JUATHOCTHKH OKPYKAIOLICH CPeIbl;
METO/1bl OMOMHIUKAIIMYA 1 OUOTECTHPOBAHUS;
CTETIeHb 3arPsA3HEHHOCTH BO3/1yXa HA OCHOBAaHHH MOJYYCHHBIX JIaHHBIX;

3. I[loAroroBka K ayAUTOPHBIM 3aHATHAM (IIPAKTUYECKUM padboTam, 1adopaTOpHbBIM paboTaM
U IIPOMEXYTOYHOM aTTeCTALlUN).

4. CaMOCTOSITEILHOE ITPOYTEHHE, TPOCMOTP, MIHTEpHET-pecypchl, HOBTOPEHHE YU€OHOTO
Marepuaa.

5. IloAroroBKa OTYETOB MO MPAKTUYECKUM 3aHATHUSAM, JJaOOPATOPHBIM paboTaMm.

6. IlpenocraBneHue oTyeTa B MMCbMEHHON ()OPME B COOTBETCTBHUE C BAPUAHTOM U
TpeOOBaHUSAMU K COJIEP’KaHUIO OTUETA.

7. Ilpu cade oT4yera CTYACHT J0JDKEH OTBETUTh Ha BOIIPOCHI IPENoiaBaTess 1o TeMe
MPAKTUYECKOT0 3aHATHA U JabopaTOpHOI pabOThI B YCTHOM opMe.

7. OneHo4HbIe CpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koa xonTpoaupyemoii
Ne i/ | komMneTeHUM (UM ee HaumeHoBaHMe OLICHOYHOI'O CPeaCTBA

YACTH)

1. IK-1 OT4€THI IO IPAKTUIECKAM 3aHATHIM Ne 1-2
[1K-2 OtueTsl N0 1abopaTopHbIM padotam Ne 1-4
I1K-3 Bompockr k 3aueTyNe 1-65

2. IK-1 OT4€THI IO TIpaKTUYEeCKUM 3aHATHIM Ne 3-4
[1K-2 OTueTsl N0 J1abopaTopHbIM paboTam Ne 5-8
I1K-3 Bompockr k 3aueTyNe 1-65

7.2. TunoBble 3aJaHUsI MM HHbIE MaTePHAJIbl, HEOOXOAMMBIE VIl TEKYIEro KOHTPOJIs

7.2.1 OT4er 0 NPAKTHYECKOMY 3AHATHIO

(HaumeHosanue OYeHoUHO20 CPeocmsa)




IIpakTuueckoe 3ansaTue Ne 1. OnpeneneHue 3arps3HeHUS aTMOCPEPHOTO BO3AyXa C TOMOIIBIO
JIMIIAWHUKOB W XBOWHBIX.

3amanusa

3amanue 1. U3yunTh yueOHBIN MaTepral o Kypey JEeKIui

3ananue 2. [lonp3ysach TAOTUYHBIMU TaHHBIMH JaTh XapaKTEPUCTUKY KadecTBa aTMochepHOoro
BO3/IyXa.

Tabnuia — mkaga KauecTBa BO3/yXa Mo MPOSKTUBHOMY MOKPBITHIO JMINTAHHUKAMU CTBOJIOB
JICPCBbEB

CreneHb Yucao BumoB | YUncito JOMUHAHTHEBIX CreneHb 3arpsi3HEHUS
TIOKPBITHUS BHIOB
ooiee 50% Oozee 5 bomnee 5 6 30Ha OYEHBb YUCTHIA BO3/IYX
3-5 ooiee 5 5 30Ha
YUCTBIM BO3AYX
2-5 MeHee 5 4 30Ha
20-50% boinee 5 bonee 5 OTHOCHUTEJIBHO YHUCTHIN
BO3JIyX
bonee 2 MeHee 5 3 30Ha
YMEPEHHOE 3arpsi3HeHUE
<20% 3-5 MeHee 5 2 30Ha
CWJIBHOE 3arps3HCHUC
0-2 MeHee 5 1 30Ha
OYCHBb CIJIBHOE 3arps3HCHUC

3ananue 3. OnpenenuTs TUIIAHHIKA U XBOHHBIE IO repOapusM U 3aHECTH JIaHHbIE B TAOJIUILY.

Ta6n1z1ua — OIICHKa Ka4C€CTBa BO3yXa IO ITOKPLITUIO CTBOJIA ACPECBA JIUITaHUKaAMH

[TopsiakoBbIit 1 2 3 4 5 6 7 8 9 10
HOMeEp JiepeBa

CreneHb NOKPBITHS
CTBOJIA TUIIAMHUKAMH, Y%
KonuuecTBO NHIIAitHUKOB
JOMHHHPYIOIIETO BUA

3ananwue 4. [ToaroToBUTH OTYET MO NMPAKTHUECKOM paboTe 1 MPEAOCTABUTH MPETOaBaTENIO.

Kpurepun ouenku:

- OLIEHKA «3aYTEHO» BBICTABIISAETCS CTYIEHTY, €CIM OTYEeT MO MPAKTUYECKOMY 3aHSTHIO
BKiroyaeT 6osnee 50% ot TpebyemMoro obobema M BBITIOJHEH B COOTBETCTBHE C TPEOOBAHUSIMHU
yKa3aHHBIMH B yUeOHO-METOIn4ecKoM rnocobuu. CTyeHT OTBEYaeT Ha 3aJlaHHbIE BOIIPOCHI.

- OLIEHKA «HE 3a4TEHO» BBICTABISETCS CTYIEHTY, €CIIM OTYET 110 IMPAKTHUUECKOMY 3aHITHIO
BKItouaeT menee 50% ot Tpebyemoro oobema.

9.2.2. TunoBblie 3aJaHKS N0 JAOOPATOPHBLIM padoTam

JlaGopaTopnas paGora Ne 8 V3yueHue BbDKHBaEMOCTH U (DU3HOJIOTUYECKUX OCOOCHHOCTEH
nadHul B cpefie ¢ MOBBILIEHHBIM COJIEpKaHueM CoJiel Menu

Llenb paboThI: omnpenenenne 0COOEHHOCTEN OBEACHUS M BBDKUBAEMOCTH JTadHUI

IIPU OLIEHKE Ka4eCTBA BObI, 3arPSA3HEHHOMN COJISIMU MEJIH.

3ananue 1. 3yuyuTh anropuT™ BHIOIHEHUS paboT.



3aganue 2. B pacTBOpHI 3aJaHHBIX KOHLEHTPAIMHA MTOMECTUTh TeCT-00BEKTHI 10 10 3K3eMIIISIpOB B
B KaX/Ipli CTakaH. B KOHTPOJIbHBIE CTaKaHbl PAYKOB HE MIOMEILIAEM.

[TpoBoguM HempepbiBHOE HAOIIOACHHE 32 BBDKMBAEMOCTHIO Ja(HUNB TeueHHE MEpPBOrO daca
neiictBus pactBopa. Iloctenenno ormeuaeM rubeinb paukoB. JlaHHbIe 3aHOCUM B Tabiuy 1.
Tabmuua 1 — BeDKMBaeMOCTh TadHUM B TpoOax BOABI 3 MPUPOIHBIX BOJOEMOB

[Tepuon KOHTPOJIb [Tpo6s1 BoABI 13 BoJOEMA
AKCTIO3UIINHT

IOBTOPHOCTHU IIOBTOPHOCTH IIOBTOPHOCTH

ITo HHAUKATOPHBIM PCAKIUAM PAYKOB HAa KOHIOCHTPAUIO 3arpA3HCHUA OIIPCACIUTD
CTCIICHDb 3arpsA3HCHUA BOJOCMA U 3alI0JIHUTDH Ta6nnuy 2.

Tabnuua 2 -

30Ha 3arpsa3HeHus WHukaTopHble H3MEHEHUS PAYKOB

1 30Ha — cuibHOE Otmeuaercs yacTHUHas rTuOeb ocodeid, 0co0u epKaTbCs B IPUJOHHOM

3arpsi3HeHue clI0e, TePSIOT aKTHBHOCTD. 3a0MBaeTcsl PHIIbTPAMOHHBIN ammapar.

2 30Ha — cpesiHee OtmeuaeTcst yrHETEHUE aKTUBHOCTH, PAUKH OITYCKArOTCs HA IHO CTaKaHa,
3arps3HEHNE TEJIO MPUOOPETAET MYTHO-KEITYIO OKPACKY.

3 30Ha ciaboe OTMmeuaeTcs CIIOKOIHOE COCTOsTHIE 0COOeH, MUIIEBapEeHUE HE HApYIIEHO

3arps3HEHNE

[To pe3ynbraTam OMBITOB OMPEICIUTH:

- CPEIIHIOI0 JIETANBbHYIO KOHIIEHTPAIIMIO BEUIECTBA, BBI3BIBAIONIYIO THOeNs 50% paykoB;

- KOHILIEHTPALIUIO pacTBOpa, MPU KOTOpoi oTMevaetcs rudens 100 % paukos;

- IOPOTOBYIO KOHIICHTPAIMIO PACTBOPA, IPU KOTOPOH HE OTMEUAETCs THOENb PAYKOB;

[To pe3ynbTaTam SKCIEPUMEHTa CHENIATh BBIBOJ O JCHCTBUU 3arpsi3HUTENEH Ha BBIKUBAEMOCTH
TeCT-00BLEKTOB.

3ananue 3. [loAroToBUTH OTYET MO 1a0OPATOPHOM paboTe U MPEJOCTABUThH MPEMOAaBaATEIIIO.

Kpurepun onenkn:

- OIIEHKa «3a4TE€HO» BBICTABISETCS CTYIEHTY, €CIM OT4YeT MO JlabopaTopHOW padoTe
BKiroyaeT 6onee 50% or TpebyemMoro obobema M BBITIOJHEH B COOTBETCTBHE C TPEOOBAHUSIMHU
YKa3aHHBIMH B y4eOHO-MeToAnuecKoM nmocobuu. CTyIeHT OTBEYAET Ha 3aJJaHHbIE BOIPOCHI.

- OIICHKA «HE 3aYTEHO» BBICTABISIETCS CTYIEHTY, €CITH OTYeT Mo JabopaTopHOW pabore
BKItouaeT menee 50% ot Tpebyemoro oobema.

Tembl NMCbMEHHBIX Pa00T

Ne TeMbI

1. buonoruueckue METOAbI B CHUCTEME DKOJIOTMUYECKOTO KOHTPOJS KadecTBa OOBEKTOB
OKpY>Kalollen cpeibl

2. MeTtoabl GMOTECTUPOBAHUS IKOJIOTUYECKON TOKCUYHOCTH MPUPOIAHBIX M TEXHOTCHHBIX




00BEKTOB.

3. | OneHka HaJIe)KHOCTH BOJHBIX TECT-KYJIBTYP

4. OnpezneneHne TOKCUYHOCTH 3arpsi3HEHHBIX MTOYB.

5. | buou namMkanus 3arpsi3HEHHs] aTMOC(HEPHOTO BO3yXa ¢ HOMOIIBIO JIMIIAWHUKOB

6. | Mcnonb3oBanue (iaykTyupyroumei acMMMETpUH >KUBBIX OpPraHU3MOB [UIl OLEHKH
KAauecTBa CPEIbl.

7. | OnpezneneHue KauecTBa BOJbIB IPECHOBOAHBIXBOJIOEM axIl0 Makpoduram

8. | Onenka kauecTBa BOJIHOM CpejiblHA OCHOBAaHHUHM ITOKa3aTelel Makpo3000eHToca

9. | XapakTepucTHKa KauecTBa MOYBBICIIOMOIIBIO PACTEHUI-UHINKATOPOB

10. | Konuenmust canpoOHOCTH M BO3MOXHOCTH €€ NPUMEHEHHUs IJI OLICHKM KauecTBa
BOJIHOW CpEJIbI.

11. | Dxomornueckoe Bo3ACHCTBHUE. | paganuy KadyecTBa MPUPOTHON CPEIBI.

12. | DTambl OLIEHKH 3KOJOTMYECKOTO PUCKA U POJIb OMOWHAMKALIMOHHBIX UCCIIEIOBAaHUI Ha
KaXJ/I0M U3 HUX

13. | JluxeHomHAMKAaKMsT KAaK METOJ OIEHKM KadecTBa BO3AyXa. bHoiormueckue
0COOEHHOCTH JIMIIAMHUKOB, MO3BOJISIOIIME HCIOJIb30BATh MX JUI OLEHKM KadyecTBa
BO3JlyXa.

14. | Bo3MOXXHOCTH MCIOJIb30BaHUS PA3IMYHBIX TPYII e00MOHTOB (>KHUBOTHBIX ) JUISI
OLIEHKH Ka4yecTBa IOYB.

15. | BO3MOXHOCTH HCIIOJIb30BAHUS PA3IMYHBIX TPYII IEA00NOHTOB (pacTeHUI) [Uist
OLIEHKU Ka4yecTBa MOYB.

16. | IlonsiTre o canpoOHOCTH BOJHON CpeIbl

17. | buonnaukanus KayecTBa BOJHOM cpenbl MO IOKa3aTeIbHBIM OpraHu3MaMm: HHJIEKC
IN'ynuaiita-Yutnu. Meron KonpkBuTiia 1 MapccoHna Jijist OLeHKH canpoOHocTu. MeTon
ITantne u bykka 1715 o1ieHKH canpoOHOCTH BOJIBI.

18. | OcHOBHBIC TapaMeTPhl OMOJOTHIECKOT0 PAa3HOOOpa3Hsl MPUPOTHBIX COOOIIECCTB

19. | IlpoGnema 3arpsi3HeHUs NpUPOAHOM cpenbl. OCHOBHBIE TUIIBI 3arps3HeHuil. b1.6..7. 9.
OcobenHoct 0TOOpa M XpaHeHHs NpoO g OuoTectupoBaHus. MHTepmperanus
pe3yabTatoB OuotectupoBanus.10. buorectupoBanue Boa: oTOOp HpoO, BeaeHHE
71a00paTOPHBIX KYJIBTYP OCHOBHBIX TECT-OOBEKTOB, 00IIas CXeMa IOCTAHOBKH
OouotecTtoB, uHTepnperanus pesyaptatoB.ll. 12. buotectupoBaHue TmMouB ¢
IIOCTAaHOBKOM TECTOB Ha ()UTO- M 300TOKCHMYHOCTb.13..14..15. 16. 17. 8. Hapymenus
pocCTa ¥ Pa3MHOXKEHUS] OPraHU3MOB KaKk OMOMapKepbl

20. | buomnaukanus, ee 1edb U OCHOBHBIE 3aJa4

21. | BuapI-OMOMHAUKATOPHI M 00IIHE KPUTEPUHU X 0TOOpA. .

22. | YpOBHM  OpraHu3alMd >KMBOTO, Ha KOTOPBIX BO3MOXHO  OCYIIECTBJIEHHE
ononHuKayn. [Ipumepsr.

23. | buorecTupoBaHue Kak MeTOj OMOMHAMKAlMH. Ero mpemmyiiecTBa W HEIOCTaTKH B
CpaBHEHHH C IPYTHMHU METO/IaMHU.

24. | BeiOop TecTa 1 TecT-00bEeKTa MPU OMOTECTUPOBAHHH.

25. | OTBeTHBIE  peakuWd  OWOWHIUKATOPOB,  YYHUTHIBAEMBIE TIpU  BBITOJHEHHUU
o6uotectupoBanus. OCTpble U XpPOHUYECKHE TECTHI.

26. | brnorecTupoBaHWe TOHHBIX OTIOKEHUIA.

27. | Ucnonb3oBaHue sBJICHUS OWOAKKYMYJIMPOBaHMS TIPU OIEHKE KadyecTBa Cpelbl:
OCHOBHBIE TIOJXOJBI, WX TMpEUMyIlecTBa © HemoctaTku. Kpurepum otbopa
OMOMHIMKAaTOPOB-HAKONUTENIEH

28. | buomapkepsl: omnpezeneHue, OOJACTH TNPUMEHEHHs INPH OIEHKE KayecTBa Cpelbl,
OCHOBHBIE TIPEHMYIIECTBA W HENOCTaTKM B CPaBHEHWH C JIPYTUMH METOJaMU
OMOMHIUKALIUU

29. | benku cucTemMbl JAETOKCHMKAIMM W OCJIKH, YYAaCcTBYIOIIHE B MPOIECCaX KOHBIOTAIMH

KCEHOOMOTHKOB (CBS3YIOIINE OEIKH), KaKk OMOMapKephl.




30. | [ToBpexaeHus TECHETHYECKOTO anmaparhl KJIETKH Kak OnomMapkepa.

31. | UmMmyHHBIE peakiuy, TUCTONATOJIOTHH U ATOJIOTUH OPraHOB Kak OMOMapKephl.

7.3. OneHo4HbIe CpeaCTBAa Js NMPOMEXKYTOYHOH aTTECTAMH MO MTOraM OCBOEHHS
AUCHHUIJIMHBI

7.3.1. Bonnpocsl K NpOMeKyTOYHOI aTTecTaluu

Cemectp ___3
Ne n/mt Bonpocsl

1. [TpuHIMIIBI OpraHu3anyuyu 6MOJIOTHYECKOr0 MOHUTOPHHTA.

2. buonnaukanus okpyxaromei cpeapl. O0IMe MPUHIUITBI UCITOJIB30BAHUS
OMOWHANKATOPOB.

3. Oco0eHHOCTH UCTIONIB30BaHUS PACTEHUI B KaueCTBE OMOMHIMKATOPOB.

4, Oco0eHHOCTH UCTIOJIb30BAHUS )KHBOTHBIX B KAYECTBE OMOWHIUKATOPOB.

5. Oco0eHHOCTH UCTIOJIb30BAaHUSI MUKPOOPTaHU3MOB B Ka4eCTBe OMOMHANKATOPOB.

6. CuMOHOIOTUYECKUE METOIBI B OMOWHIUKALIUH.

7. buounaukanus 3arps3HeHnii BO3ayxa.

8. BronHaMKaMOHHBIE METOIbI OIIEHKH Ka4eCTBA BOJIBI.

9. buonnaukanonHas AMarHoCTUKa Moys.

10. MeTtoapl GuoTeCTUPOBaHUS U OMOMHAUKAIIMY IPH MOHUTOPUHTE aHTPONOTEHHOU
HArpy3Kd Ha IPUPOTHBIC YKOCHCTEMEI.

11. buorectupoBanme okpyKarouieil cpessl.

12. 3ana4un ¥ npuéMbl OMOTECTUPOBAHUS KAU€CTBA CPEJIbI.

13. MeTtononorus 6MOTECTUPOBAHMUSL.

14. TpeboBaHust K MeTo1aM OMOTECTUPOBAHUS.

15. buoxumuueckre MeTo1pl GMOTECTUPOBAHUSI.

16. I'eneTnyeckuit Noaxo B OMOTECTUPOBAHUM.

17. Mopdonornuecknii mo1xo B OMOTECTUPOBAHHH.

18. bruodusnueckue MeTo1bl GMOTECTUPOBAHMSL.

19. VIMMYHOJIOTHYECKHI ITOAXO0/T TPH MPOBEICHUU OMOTECTUPOBAHMSI.

20. buonnaukanus 3arps3HeHnst aTMOC(EPHOT0 BO3AyXa C TOMOIIBIO TUITAHUKOB.

21. OIIyKTyHpYIOIIast ACCUMETPUS PACTCHUN U )KUBOTHBIX KaK TECT-CHCTEMa OIICHKU
KauecTBa CpPe/Ibl.

22. buonoruueckuii KOHTPOJIb BOJOEMA METOJIOM CAalTPOOHOCTH.

23. Mertoap! onpeniesieHust 001ero MUKpoOHOTO YUCIIa B BOJIOEME.

24. Omnpenenenne KauyecTBa BOJIbI B IPECHOBOAHOM BOJIOEME 11O BUAOBOMY
pa3zHoO00pa3uIo THIPOLIEHO3A.

25. Omnpenenenre TOKCHYHOCTH MPUPOJHBIX CPEJl C UCIOIH30BAaHUEM B KQUeCTBE TECT-
00BEKTOB: payKOB Ja(hHUU U BOJOPOCIEN XJIOPEIIBI.

26. MeTtoasl OMOIMATHOCTUKH TTOYB.

27. MeTo 161 OMOMHTUKAIINN AaHTPOIIOTCHHOTO 3arPSI3HEHMSI IIOYBBI.

28. XapakTepHucTrKa KaueCTBa MOYBHI C TOMOIIBIO PACTEHUN-UHANKATOPOB.

29. Hcnonb30BaHKe TOI0CEMEHHBIX paCTEHUI (€11b, COCHA) B Ka4eCTBE OMOMHIUKATOPOB
COCTOSIHUSI OKPY’KAIOIIEH CPEJIbI.

30. XuMuyeckue u OMOIOTUYECKUE TECT-METOIBI IKCIIPEeCC-ANarHOCTUKY 3arpsi3sHeHUN
OKpY>KaroIleH Cpeibl.

31. buocencopsl. [lpuHnunuanbHas cxema OHoceHcopa.

32. DIEKTPO-XUMHYECKHUE OMOCEHCOPHI.




33.

Twumer YYBCTBUTCIIBHOCTU TCCT-OPIraHU3MOB.

34. Dkorokcukoyorusi. OCHOBHBIC TIOHSTHS, 33]Ja49H, HAITPABIICHUSI.
35. KomrnexcHslii xapaktep u cneruduka BIUSHUS HEOIaronpusTHBIX IKOJIOTHYECKUX
(hakTOpPOB HAa MPUPOJIHBIE COOOIIECTBA TOPOJIOB, YPOOIKOJIOTHUECKUH CTpecC.

36. buonHnukanus 3arpsa3HeHU Bo3ayXa.

37. BronHMKaIMOHHBIE METO/IbI OLIEHKH Ka4eCTBa BOJIbI.

38. buonnaukanonHas AMarHoCcTUKa Moys.

39. MeTtoap1 GuoTECTUPOBAHUS U OMOMHAUKAIIMY TP MOHUTOPUHIE aHTPOIOTeHHON

Harpy3KH Ha MPUPOJHBIE IKOCUCTEMBI.

40. buorectupoBanue okpykaronieil cpessl.

41. 3agaun ¥ NprUEMbI OMOTECTUPOBAHUS KQUeCTBA CPEIBL.

42. Meronoorust OMOTECTUPOBAHHMS.

43. TpeboBanust kK MeToJaM OMOTECTUPOBAHUSI.

44, buoxumuueckrue MeTo 1l GMOTECTUPOBAHUSL.

45, I'eneTnveckuii moaxoa B OMOTECTUPOBAHHH.

46. Mopdosornueckuit moxo1 B OMOTECTUPOBAHUH.

47, buoduznueckne MeTo 161 OMOTECTUPOBAHMS.

48. VIMMYyHOJIOTHUECKUH TIOAXO]T TIPH MPOBEJICHUN OMOTECTUPOBAHMS.

49. Oco0eHHOCTH UCTIONB30BaHUS PACTEHUI B KaueCTBE OMOMHIMKATOPOB.

50. OCOOEHHOCTH MCTIOJIb30BaHMSI )KUBOTHBIX B KAUYECTBE OMOMHIMKATOPOB.

51. buonornueckuii KOHTPOJIb BOJOEMA METOJIOM CAlTPOOHOCTH.

52. MeTto bl onpeiesieHus1 001ero MUKPOOHOTO YKCIia B BOJOEME.

53. Omnpenenenne kayecTBa BOJIbl B IPECHOBOAHOM BOJIOEME 110 BUAOBOMY
pa3zHo00pa3uI0 THAPOIECHO3A.

54, OrnpezenieHne TOKCUYHOCTH MPUPOJAHBIX CPEJl C UCIIOJIb30BAaHUEM B KQU€CTBE TECT-
00BEKTOB: PAYKOB JaHUU U BOJOPOCIEH XJIOPEIIbI.

55. [TpuponooxpaHHOEe HOPMUPOBAHKUE BO3JICHCTBUS HA OKPYKAIOLIYIO CPEY.

56. Brusinue XuMHUYeCcKuX 3arps3HSAIONINX BEIIECTB Ha Ouocdepy.

S57. CoBpeMEHHOE aHATUTHYECKOE 000pYAOBaHHUE JIJIs1 OMOJIOTMYECKOTO MOHUTOPHHTA.

S7. KoOHTpoJIb 3arpsA3HAOMNX BENIECTB B BO3/IYXE.

59. O060011eHHbIe TOKa3aTeIH IIPU KOHTPOJIE 3arpsiI3HEHUs] CTOYHBIX BOJI.

60. MeTobl KOHTPOJIS 3arpsi3HEHHs TTOYB.

61. OrneHka 3arps3HEHHS CTOYHBIX BOJ MPEANPUATHIMHI HEPTETa30BOT0 KOMILIIEKCa
(HT'K).

62. [TpoGyieMbl 1 TIEPCTIEKTHBBI PA3BUTHUSI OMOJIOTMYECKOTO MOHUTOPHUHTA.

63. MeTo/1bl yHpaBii€HUs! KAYECTBOM OKpYKAIOIIEeH CpeJibl.

64. buonorndeckuii KOHTPOJIb BOIOEMA METOIOM CalTPOOHOCTH.

65. MeTozp! onpeseneHus 001ero MUKpoOHOro 4Yncia B BOJOEME.




7.3.2. Kputepuu u HOpMbI OLEHKH

Cemectp dopMa IpoBEICHUS
. Kpurepnu 1 HOpMBI OLICHKH
IIPOMEXYTOUHOM aTTeCTaluu
3 «3aYT€HO» | BBINOIHEHBI U IPEACTABICHBI OTYETHI 110 IPAKTUYECKUM U JJa0OpaTOPHBIM paboTaM

10JIHOCTBI0. CTYZEHT OTBETHJI HA OJJUH TEOPETUYECKUI BOIIpOoC U3 ABYyX. OTBEYaeT Ha

JIOTIOJTHUTEIIbHBIE BOIIPOCHI.

3auer (yCTHO)
«HE He BBITIOTHEHBI TPAKTHYECKHE 3aJaHHS U JJA0OPaTOPHBIE PaOOTHI M HE IPEACTABICHEI
3a4TeHo» | oT4eThl. CTYJACHT He OTBETUII HU Ha OJIUH TEOPETUUYECKHI BOIPOC U3 ABYX. 3aTPYIHSIETCS C

OTBCTOM Ha JOIIOJIHHUTCIbHBIC BOIIPOCHI.




8. YueOHo-MeTOoAuYecKoe 1 MH(OPMAIITUOHHOE 00ecTiedyeHue U CIIUTIITUHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yaeOHUK, yueOHOE

KonnuectBo B

Hay4HOU
No nocobue, yaeOHO-
ABTOpBI, COCTaBUTEIU 3arnaBue (3aroj0BOK) lNon n3nanus o6ubnmoreke /
/1 METOIUYECKOE IT0CO0HE,
IpaKTHKYM, 1p.) HaumenoBanue
P > AP 2BC
1 Mangpa FO.A., CTenaneHko OLEHKA 3KOJIOTHYECKOTO COCTOSIHUS VyebHoe mocodue 2018 9BC "IPRbooks"
E.E., Oxpyr C.B., 3enenckas T. | oxpyskaromeii cpe/sl FOPOICKHX TePPHTOPHIA
I'., Tynues O.10., 3akpacHsaHas
BIO METOJIaMU OMOMHIUKAIIUU U OMOTECTHPOBAHUSI.
o Momnorpadus
2 | Hdounuc Teinop, Haiimken Buonorus. B 3 Tomax. VYuebHoe mocodue 2020 OBC "IPRbooks»
I'pun, Yund Crayr
3 Bacunbuenko A.B TToYBEHHO-KOJOTHUECKUH MOHUTOPHHT. VuebHoe mocodue 2017 OBC "IPRbooks»
YuebHOe mocobue
4 | JlykanuH A. B. WnxeHnepHast OMOTEXHOJIOTHS : OCHOBBI YuyebHoe nocobue 2017 3BC
TE€XHOJIOTMH MUKPOOHOIOTHYECKUX "ZNANIUM.CO
ITPOU3BOJICTB M"
5 Knumenrtosa E.T"., BroanarsocTrka U MHIUKALKSA [10YB VuebHoe mocodne 2018 9BC "IPRbooks
Paccaguna E.B.
8.2. lonoiHMTEILHAS JIMTEPATYPA
KonuuecTtBo B
Tun (yue6HuUK, yuebHOE o
HAyYHOU
Ne nocobue, yueOHo-
ABTOpBI, COCTaBUTEIU 3arnaBue (3aroJoBOK) lNon u3nanus oubnmoreke /
/1 METOAUYECKOE Imocodue,
HpaKTHKYM, 11p.) HanmenoBanue
P > AP- e
1 Cragaunxuii ['. B. DKoJIoTusd YueOHUK 7151 BY30B 2014 SBC "IPRbooks




Tun (yaeOHuUK, yueOHOE

KonnuectBo B

. ) Hay4YHOU
Ne ABTOpBI, COCTaBUTEITN 3arnaBue (3aroJioBOK) nocobue, yaebno "o n3nanus oubmoTeke /
/1 METOIHUYECKOE II0CO0HE,
IpAKTHKYM, 2Ip.) HaumenoBanue
P > AP 95C
2 | Hemmna M. U. | I'eoboTanmka ¢ OCHOBAaMU 3KOJIOTUU H Y4eOHoe mocodue 2013 OBC "IPRbooks
reorpaduu pacTeHui
3 | Herpyco A. U BBeneHre B OMOTEXHOIOTHIO Y4eOHUK 2015 OBbC "IPRbooks




8.3. IlepeueHb NMPoecCHOHANBHBIX 0a3 JAHHBIX H HH(OPMAIMOHHBIX CIPABOYHBIX
cucTreM
e — buoaorus
Agriculture & Food Security [DnekTpoHHBII pecypc] : MHOTOIIPEIMET. Hayd. XKYpPH. / DJICKTPOH.

KypH. — Pexxum goctymna k xxypH.: http://www.agricultureandfoodsecurity.com
Applied Nanoscience [DnekTpoHHbI pecypc] : MHOzonpedmem. Hayu. )KypH. / DICKTPOH. )KYPH. —
Pexxum nmocryna k xxypH.: http://link.springer.com/journal/13204.

Biology Journal of Nanotechnology [DnekTponHbIii pecypc] : MHOTOIpPEAMET. Hayd. KypH. /
DJIEeKTPOH. KypH. — Peskum goctyna K xypH.: http://www.beilstein-
journals.org/bjnano/home/home.htm

e buorexHosorus
Kypnan «buorexnomorusi» ¢ mast 1985 roga my0inuKkyeT OpuruHaIbHbIC CTaThH, OTHOCSIIIHECS K

Pa3ITUYHBIM acIIeKTaM OMOTEXHOJIOTHUH, HMEIOIIUM ITPAKTHYECKOE TIPUIIOKEHUE B 00JIACTH
MEJIULIMHBI, CEJILCKOTO X035MCTBA, OXPaHbl OKPYKAIOIIEH CPEIbl U TPOMBIIILICHHOMN
OMOTEXHOJIOTHUH.

Kypuan «buorexnonorus» (ISSN 0234-2758) uznaercs ®I'VII 'ocHUUrenetnka u Beixoaur 6
pa3 B roa. Jloctynen monHoTekcToBbIN apxus ¢ 2008 o 2015 rox. :http://www.genetika.ru/journal/

e BecTHHK OHOTEXHOJIOTHH U (l)I/I3PIKO-X]/IMPI'leCKOI71 ounos0rNN
Hay‘lHO'HpaKTI/I‘leCKHﬁ JKypHaJI reyaTacTeCs Mpu MMoAACPIKKE O6H_[6CTBa ouorexHosnoros Poccun

uM. 10.A. OpunHHEKOBa 1 H(OpMAIIMOHHO-aHATMTUYECKOTO IIEHTPA MEINKO-COIHATbHBIX
npoOsem ¢ 2005r.. [TyGnukyeT pe3yabTaThl HAYYHBIX UCCIEAOBAHUI B 00JaCTH OMOTEXHOJIIOTUH U
pusnko-xummuyeckoit ouonoruu. :http://www.biorosinfo.ru/archive/journal/

e Biotechnology. Theory and practice
Kypuan usnaercs HanmonansHeiM ieHTpoM OuoTtexHosornu Kasaxcrana ¢ 1996 rona.

SAzpik: anrnuiickuil. [1y6nukyer 0630pHbIe U OpUTrHHANIBHBIE (PYHAAMEHTaIbHbIE U IPUKIIAHbIE
paboThl B 007aCTH METULIMHCKOMH, CEIbCKOX03IHCTBEHHOM U 9KOJIOTMYECKOH OMOTEXHOIOTUH.
Hocrtynen nonHorekcToBblid apxuB ¢ 2013 no 2015roxa.

-http://www.biotechlink.org/

e UsBectus By3os. [Ipuknagnas Xumusi 1 OHOTEXHOJIOT U
Kypnan «13Bectus By30B. [IpukiiagHas XxuMus 1 OMOTEXHOJIOTUS» — HAYYHOE NEPHOIUIYECKOE

u3sanue MpkyTcKoro HallMOHAIBHOTO UCCIIEJOBATEIBCKOTO TEXHUYECKOTO0 YHUBEPCUTETA
(BBIXOUT 4 pa3a B roj1), Ha CTPAHUIIAX KOTOPOI0 MyOJIMKYIOTCS HaydHble 0030pbl U CTaThH HAYYHO-
MIPAKTUYECKOT0 XapaKTepa COTPYIHUKOB BBICIINX YYEOHBIX 3aBECHUN, HAYYHO-
MCCIJIEOBATEIbCKUX U aKaJIEMUYECKUX HUHCTUTYTOB, KPYITHBIX ITPOMBIIIJIEHHBIX IPEATIPUATHH,
HAYYHO-TIPOU3BOJICTBEHHBIX 00BEANHEHHH, 3apyOekKHBIX aBTOPOB. J[OCTyIEeH MOTHOTEKCTOBBIH
apxus ¢ 2011 no 2015ron.

:http://journals.istu.edu/izvestia_biochemi/?ru/archive

8.4. IlepeyeHb NpOrpaMMHOro odecre4eHust

No Haumenosanue IO PexBu3NTHI uoron:)pa
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 | Windows HoroBop Ne 690 or 19.05.2015r., cpok
JeHcTBUS - 6ECCPOUHO
2 | Office Standard Jorosop Ne 690 ot 19.05.2015r., cpok
neiictBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok AeHCTBUSA - OECCPOTHO



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

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUSI
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00paTOPHii, MACTEPCKUX H
Ne Ap- 00LEKTOB 1151 NPOBEICHUs . IlepeyeHb OCHOBHOIO 000PY/10BAHUS
n/m | NpakTU4YeCKUX U Ja00paTOPHbIX 3aHATHIM,
NMOMELIEeHUH VI CAMOCTOATEILHOMN
padoThl 00yYarommxcs (HoMep ayJAuTOPH)
Komnbrorepnsiii knace. YuebHas ayautopus | CTOnbl yUeHUYECKHE CTYJIbSI YUEHUUECKUE,
JUIS TIPOBEACHUS 3aHATUHN JEKIIMOHHOTO TUMA. | Iocka  ayauTopHass  (menomasi), IIK,
VYuebHas  ayauTopus AN TPOBEACHUS | IPOCKTOP, IKpaH MEPEeHOCHOW , pabouumit
3aHATUA CEMHUHApCKOTrO THUMAa. YuyeOHas | CTOJ.  NUCbMEHHBIM  YIJIOBOM  CTOII,
ayIUTOpHUsl JUIsl NPOBEIEHUS J1TAOOPATOPHBIX | MPENO0JaBaATENbCKUM CTOIM.
1 pabot. YuebHasi ayauTopusi OIS KypCOBOTO
MIPOEKTUPOBAaHMS  (BBIMOJIHEHHUSI KYPCOBBIX
pabot). YuebHast ayuTopus ISl IPOBEACHUS
IPYHIOBBIX U WHIUBUTyJIbHBIX
KOHCynbTallMii YuebHas aynutopus Ui
MIPOBEJCHUS 3aHATUNA TEKYIIEro KOHTPOJIS U
npoMexyTouHoi arrecranuu (A-415)
JlaGoparopus "YTunuzanus U peuukyguHr | Paboune ctTonbel s1abopaTOpHBIE, CTYIbs
orxoa0B" (A- 423) YUYEHHYEeCKHe , JOoCKa  ayAuTOpHas
(MenoBasi) , CTOJI IpenojaBaTeNIbCKUIA,
CTyJbsl TpemnojaBaTesNbckue , cedd mms
PEaKTUBOB, mkag nabopaTOpHBII
MarHuTHas Menlajika, TEXHUYECKHUE BECHI ,
neHTpudyra nabopaTopHas c
2 npobupkamu ,  Moika., cTOnm  ANA
TUTPOBaHUs , mKad JUid MOCyabl, MKad
BBITSDKHOM, CTOJI JUISl BECOB , TEPMOCTAT
MydenbHas mkag I[15M ,
cnektpodoromerp  Unico , BECHI
TEXHUYECKHE , XHMMHUYECKas CTEKJISIHHAs
nocyna, xumudeckas ¢apdoposas nocyna,
BOPOHKH, OIOPETKH, IHIIETKH, UIIPULIBI,
PEaKTUBBI
JlabopaTtopus "Bricokomounexyinspabie | CTombl 1abopaTopHbie OCTpoBHBIE;, CTOJBI
COEUHEHUS". nabopaTopHble  NPUCTEHHBIE; CTOJIBI
VYyeOnast ayautopuss g TpoBeAeHMs | JabopaTopHble; MIKad BBITSDKHOM; MIKad
3aHATUN CEMUHAPCKOIO TUIIA. BBITSKHOMN 150011B ; BECBI
VYuebnas  aymutopuss Uil KypcoBoro | aHanmutrdeckue BJIP200 ; cymumiabHBIN
MPOEKTUPOBAHUS  (BBIMOJIHEHUS KYPCOBBIX | IIKad Snol 58/350; CTOJ
pabor). BUOPOYCTONMYMBBIA ; CTOJ MHUCHhMEHHBIH;
3 | YuebHas aynuTopus AN OpPOBEAEHUS | IIKadbl Ui XUM.peaTuBOB ; TymOa JUIs
TPYIITIOBBIX u WHAUBUAYAIbHBIX | IOCYJbl U XUM.PEAKTHUBOB ; XOJOJUIBHHUK
KOHCYJIbTALIUI «Opck»; perynsatop Hanpsbkerus: bI12100;
VYuebnas  ayautopus Il TOpoOBelNeHUs | MarHUTHas Memainka MMO02; tepmocTar
3aHATHI TEKYLLETO koHTposis  u | UTU4; aBTOKJIAB; MOAMMEPHU3ATOD
npoMexyTouHo# arrectanuu (A-220) IITaTUB 1ab0paTOPHBIIA; JI0CKa
ayJAUTOpHAs TPEXCEKIMOHHAS; Ta0ypeThl
71ab0paTOpHBIE ; XUMUYECKasl IOCy/Ia.




HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/m | NPpaKTHYeCKHX U J1a0opaTOPHbIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
VYyeOnast aynutopuss g nposeneHust | Ctomsl Y4EHUYECKHE TPEXMECTHbBIC
3aHATUH  JIGKIMOHHOTO THMA. Yd4eOHas | (MOHOOJIOK)., MOHOOJOKH JBYXMECTHBIE,
ayoqUTOpUsl Ul TPOBEINCHUS  3aHATHH | CTOJ MpenoaBaTeNbCKUiA, CTYIN
CEMHMHApPCKOro TUNa. YueOHas ayIuTopus /Ul | IPENoiaBaTelbCKui, JOCKa ayJIuTOpHas
4 | KYPCOBOTO  TIPOCKTHPOBAHUSA (BeImostHEHUs | (MenoBas), kadeapa
KYpCOBBIX paboT). YueOHas ayauTopus ajs
MIPOBEJICHUS] TPYIIOBBIX U WHIUBUAYAIbHBIX
KOHCYJIbTAllMi. YueOHas ayauTopus i
MIPOBEJICHUS 3aHATUNA TEKYIIEro KOHTPOJIA U
npoMexyTouHol arrecranmu (A- 419)
JlaGoparopus "BeicokoMonekysipabie | CTombI naboparopele OCTPOBHBIE,
COeIUHEHUS " BBITSDKHOM IIKad., CTON [ TOCY.bI,
YyeOnass aynutopuss ia  npoBeneHus | broperka st turpoBanus, HoHomerp
3aHATUN CEMUHAPCKOIO THIA. Oxorect 2000-pHM™.
YyeOnass  ayauropus A1 KypCOBOTO
MPOSKTUPOBAHUS  (BBIIOJHEHUS  KYPCOBBIX
5 | pabor).
VYyeOHass aynuTopus JUid  I[POBENIEHUS
IPYMIOBBIX u WHIUBUYaIbHBIX
KOHCYJIbTAIINI
VYuebHas  ayauTopust JANS  IPOBEAEHUS
3aHATUN TEKYIIETOo KOHTPOJISt u
pOMEeXyTouHOH artectanmu (A- 224)
Jlabopatopuss  "Ilpomeccst u  anmapatbl | CTONBI ydeHUYeCKHe MOHOOJIOKU, CTOBI,
3aLUTBI OKPYXKAIOIIEH Cpelbl". CTYyNbsl, JOCKa ayauToOpHas (MenoBas),
VYyeOHast ayauTopusi JUid  IPOBEJEHUS | IPOEKTOP, HOYTOYK, 3KpaH IEpPEHOCHOM,
3aHATUI CEMUHAPCKOTO THIIA. YCTaHOBKA TEXHOJIOTMYECKOTO KOMILIEKCa,
VYyeOnass  ayauropus A1 KYpPCOBOTO | IMO3BOJISIFOIIASL CHU3MTH PaclpOCTpaHEHHE
NPOEKTUPOBAHUS  (BBIIOJIHEHUS KYPCOBBIX | a3POJHMCIIEPCHOM CHCTEMBI B
6 | pabor). MPOCTPAHCTBE., YCTAHOBKA, MO3BOJISIONIAS
VYuebHas ayauropus JAi8  NPOBEICHMS | CO3/1aTh a3POAMHAMUYECKYIO TATY
TPYIIITOBBIX u WH/INBUTYaIIbHBIX
KOHCYJIbTALIU I
VYyeOnass aynutopus JUid  TPOBEJEHUs
3aHATHH TEKyLIero  KOHTPOJS U
npoMexyTouHoi arrecranuu (A-409)
Komnerorepnsiii  kiacc. Ilomemenune nans | Cronsl YUEHUYECKHUE, CTYJbs
CaMOCTOATEbHON paboThlI. VYyeOnas | yuennueckue, [IK ¢ BbIxomoM B ceTb
ayauTopusi  JUIi  TpOBeACHUs  3aHATHH | IHTepHeT
CEMHHApPCKOro Tuna. YueOHas ayIuTopus JUis
7 | KYPCOBOTO  MPOCKTUPOBAHHS (BBITIOJTHEHUS

KYpCOBBIX pa0oT). YueOHas ayauTopus IJis
MPOBEACHUS TPYNIOBBIX U HUHAMBUAYATbHBIX
KOHCYNbTAllMi. Y4eOHass ayauTopwst Jis
MPOBEACHUS 3aHATUN TEKYIIEro KOHTPOJS U
npomeskyTouHoit arrecraruu (I'-415)




HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
I/l | MPaKTHYeCKHX U JJA00PATOPHBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON

padoThl 00y4aromuxcs (HoMep ayAuTOPHH)

[Tomemenne nas camocTosTenbHOM paboThl | CTOMBI YUCHHUYECKHUE, CTYJIbs
8 cryaentos (I'-401) yuenndeckue, [IK ¢ BbIXomoM B ceThb

Nutepner

[Tomemenue ans camocrosTenbHOl padoThl | CTOJIBI YYEHHUYECKHE, CTYJIbs

9 cryaentos (C-705)

yuyeHnueckue, I[IK ¢ BbBIXOJOM B CeTh
WNHuTtepHer




