MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE

BBICIIET0 00pa30BaHUs

«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

b51.0.26

(uHOexc OucyuniuHot)

OOKYMEHT NOAMNMMCAH

SNEKTPOHHOW NOAMUCHIO

CepTtudchukat: 0104C9930041AF69884C90A90063ED2DBD
Bnapeneu: KpaBuosa MapuaHHa BuktoposHa

[HenctauteneH

1 ¢ 02.11.2022 po 02.11.2023

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Buorexnogornu

(Haumenosanue OUCYUNIUHbL)

10 HAIIPABJICHUIO MMOJATOTOBKH
18.03.02 Duepro- u pecypcocOeperaromiye npouecchl B XuMUYECKONW TEXHOJIOTHH, HEPTEXUMUU U
OMOTEXHOJIOTHH

HaIpaBICHHOCTH (TIPodHIIb)
ParmonansHoe MpUPOIONIONIB30BaHNE, PEIUKIMHT U YTHIIN3AUS OTX0/I0B

®opma o0ydeHUs: 3a09HAs
I'ox mabopa: 2019

O6mras TpynoeMkoctb: 3 3E

Pacnpeueneﬂue YaC0B JUCHHUIIMHBI IO CEMECTPpaM

CemecTp 5

®opma KOHTPOJISA 3auer Hroro
Bun 3ansaruit
Jlexumn 10 10
JlaboparopHsble 4 4
[TpakTuyeckue 2 2
PykoBOJICTBO: KypcoBbie paboThI (1poekThi) / PI'P
[TpomexyTouHas arTecTanus 0,25 0,25
KonraktHas pabota 16,25 16,25
CamocrosTenpHas padoTta 88 88
KonTtpons 3,75 3,75
Hroro 108 108




Pabouyto mporpammy coctaBui(u):
JlotieHT, y4eHoe 3BaHue OTCYTCTBYeT, K.0.H., E.Il. PomanoBa

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

Vv OtcyTcTBYET

Penienzent

(OondcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuuInIMHbI coctaBieHa Ha ocHoBaHnuu ®I'OC BO u yyeOHoro miana
HanpaBieHuss noarotopku 18.03.02 ParnmonanbHOE TPUPOAOINOIL30BAHUE, PEIUKIWHT |
VTUIN3AIMs OTXO0JIOB

Cpok aeiicTBusi padoueii mporpaMMbl TUCHUILIHHBI 10 «31» nexadps 2024 r.

YTBEPXIEHO

Ha 3acenannu kadeapsr «XuMu4eckast TEXHOJIOTHS U PECypcocOepesKeHMs»

(mpoTokon 3acemxanusi Ne 2 ot «27» cenrsops 2018 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

dopMupoBaHUEe Y CTYACHTOB MPOQEeCcCHOHATBHBIX 3HAHUH B 001aCTH OMOTEXHOJIOTHH, a TaK
*e (opMUpOBaHME HAayYyHOI'O MOJAXOAA K BOIPOCAM PALMOHAIBHOIO HUCHOJIb30BaHUSA SHEPIoO - U
MaTepHaJIbHBIX PECYPCOB B OMOTEXHOIOTHH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

Jannas mucuuiinHa (yueOHbId Kypc) oTHocuTcss K broky 1 «/luctummusasl (MOIYIIH)»

(BapmaTHBHAs 4acTh).

JlucuumiauHel, yueOHble KYpChl, HA OCBOCHHMM KOTOPBIX Oa3upyercs NaHHas TUCIUILIMHA
(yueOHsbIii Kypc) — «BBenenue B mpodeccuto», «OCHOBBI pecypcocOepekenus», «OpraHudeckas
XuMUY, «buoxumusa», «AHanuTHYECKas XUMU», «Mukpoduonorusy», «IIpomeccsl u anmaparsl B
XUMUYECKON TEXHOJIOTUU U OMOTEXHOJIOTHUIY.

JlMcuMmiuHel, y4yeOHble Kypehl JUIsi KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHHS, HaBBIKH,
npuoOpeTaeMble B pe3ylbTaTe U3yueHUs: JaHHOW AMCUUILINHBI (ydyeOHoro kypca) — «IIpouecce u
anmaparhl 3alUThl OKpYXaromei cpeapr», «TexHomoruu nepepaboTKi W YTHIU3AIUH OTXOJIOBY,
«AIIbTEepHATUBHBIE UCTOYHUKU SHEPTUN.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U

KOHTpOJIMpYyeMble NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIHH KOMIIeTeHI Ui Tlxanupyembie pesyibTaTht
(ko n (K01 ¥ HAMEHOBAHUE) 00yHeHus
HAaMCHOBAHHE)
OIIK-1. Cnocoben | OIIK-1.1. 3naer Teoperuueckue | 3HATH:
U3y4arhb, OCHOBBI oOmieit U | - OCHOBHBIE LE€NH, 3a/ladl, METOJbI
aHaJIN3UPOBATh, HEOPraHU4YeCKOou XUMUU U | OMOTEXHOJOTHH;
HCII0JIb30BaTh MMOHUMAET NPUHLUIBI CTPOEHHS | - 00BEKTHI OMOTEXHOJIOTHH.
MEXaHU3MBbI BEILIECTBA u IIPOTEKAaHUs | Y METh!
XUMHYECKHUX XUMHUYECKUX TTPOLIECCOB - I10JIb30BaThCS MTOMCKOBBIMU
peaxkuuii, CHUCTEMaMU;
IIPOUCXOIAIINX B - T0Jb30BaThCS  OOIIEOCTYITHBIMU
TEXHOJIOTUYECKHUX 0a3amMu 1aHHBIX;
nmporueccax U - -BBIOMpATh TEXHUUYECKUE CPEICTBA U
OKpYXaroIleM MHpe, TEXHOJOTMM,  HalpaBJeHHbIE  Ha
OCHOBBIBAsICh Ha MUHHUMM3ALHUIO AHTPOIIOI€HHOTO
3HaHMUSIX O CTPOEHUU BO3JICHCTBUS Ha OKPYXKAIOLIYIO Cpeny
BELIECTBA, MPHUPOAC Bnanets:

XUMHYECKOHN CBS3H U
CBOMCTBaX
Pa3JIMYHBIX KJIACCOB
XUMHUYECKHX
3JIEMCHTOB,
COE€IUHEHMH,
BCIIIECTB 51
MaTepUaJIOB

-npaBujamMu Oe3omnacHoil paboThl B
OMOTEXHOJIOTMYECKOH J1TabopaToOpuy;
-MeToaMM  IOMCKa U  oOMeHa
uHpopMmanMeli B  MIOOANBHBIX U
JIOKaJbHBIX KOMITBIOTEPHBIX CETSX;

PYTUHHBIMH ~ METOJIaMH  KOHTPOJIA
nokasaTrejied K OCHOBHBIX BHJIOB
OMOTEXHOJITHYECKOI MPOIYKIIMH.

OIIK-1.2. 3HaeT OCHOBEI
KJIacCU(PUKAMM ~ OPTaHHMYECKUX

3HaTh
- OCHOBHBIE CIOCOOBI MPUMEHEHUs

3




®opmMupyembie U

KOHTPOJIUpYeMble NHauKaTopbl 10CTHXKEHUS
KOMIIETEHI[HH KOMITeTeHII N Tlaanupyembie pesyanTarst
(xon n (K01 1 HAMEHOBAHUE) 0byuenus
HAaMCHOBAHHE)

COCIMHEHUH, CTPOCHHUE, CIIOCOOBI | OMOTEXHOJIOTUH;

MOJTyYCHUS n XAMUYECKHE | - OCHOBHEIE HaIpaBJICHUS

CBOWMCTBA pAa3IMYHBIX KIACCOB | OMOTEXHOJIOTUY;

OpraHNU4eCcCKUX COeIUHEHHH, | YMETh:

OCHOBHEIC MEXaHU3MBbI | -aHAJTU3UPOBATH u

MPOTEKAHUS OpraHUYECKUX | CHCTEMAaTU3UpPOBaTh WH(MOpMaIUo 00

peakiuii. OCHOBHBIX HAIPaBIICHUSAX W O00BEKTAX
OMOTEXHOJIOTH;
-CHCTEMaTU3upoBaTh U  00001aTh
nHpopMaIuio 0 MeXaHHu3Max
peanuzanuu COBPEMEHHOM
OHMOTEXHOJIOTHH B Pa3IUYHBIX
HaIpaBJICHUSAX IEITCIbHOCTH;
Bnaners:
- HABBIKOM COCTAaBJICHUS TEXHHYECKOMH
JOKYMEHTAIu!
- HaBBIKOM DJKCIIEPTHOM  OIICHKU
MPOCKTOB Ha TPEIMET COOTBETCTBUS
NPAaBOBEIM W JITHYECKHM HOPMaM B
o0J1acTi OMOTEXHOIOT U,
- COCTaBJICHUS AHAJINTHYECKHUX
0030poB

OIIK-1.5. VYmeer BBIIOIHATH | 3HATH

OCHOBHEIE XUMUYECKHE | - KIIFOUEeBbIC TPEOOBAHMS K OCHOBHBIM

oTIepalnH, OTpEeNIeNATh | BUAAM OMOTEXHOJITHYECKOMN

TePMOJIUHAMHYECKHE MPOIYKIIHH.

XapaKTePUCTHKU XUMHUYECKUX | - CXeMY OpraHU3aIlK MPOU3BOJICTBA

peakuui u PaBHOBECHBIE | YMETh:

KOHIOCHTpAIMKU BEIICCTB-

-HCIOJIb30BaTh 3HaHUS
OMOTEXHOJOTMH B  pa3paboTke U
peanuzanuy  pecypcocOeperarommx

TEXHOJIOTHI B XUMUU, HEQTEXUMHUH U
OMOTEXHOJIOTHH;

-000CHOBBIBATh KOHKPCTHBIC
TCXHUYCCKUC pemiCHuA npu
pa3pa60TKe TCXHOJIOTHYCCKHUX
IIpOLECCOB;,




®opmMupyembie U

KOHTPOJIUpYeMble NHauKaTopbl 10CTHXKEHUS
N IInanupyemble pe3yJbTaThl
KOMIIETeHIIUH KOMIIeTeHI Ui
o0yueHust
(xom u (K01 1 HAUMEHOBAHUE)

HAaMCHOBAHHE)
[TK-1. Cnocoben IK-1.1. Pa3pabarriBaer U | 3HATh:
OCYIIECTBIISAThH peaiuzyeT  MEpONpUSITUS MO | -IIEPCHEKTUBbI pa3BUTHUS
TEXHOJIOTHIECKHIA PEKOHCTPYKIIMU U MOJCPHU3AIMU | OMOTEXHOJIOTHH,
mpolecc B MIPOU3BOJICTBEHHBIX MOIIHOCTEH C | - OCHOBHBIE TUIIBI OUOMIPOIIECCOB;
COOTBETCTBUHU C MO3UIUI JHEpro- U | -TIPUHIUTIBI MIPOMBIIIICHHOTO
CIIOCOOHOCTBIO pecypcocOepexeHust U | OCYILIECTBICHHS
y4acTBOBATh B MUHUMU3AIANA  BO3JICHCTBUS Ha | OMOTEXHOJIOTHYECKUX MPOIIECCOB;
COBEPIICHCTBOBAHUU | OKPY’KAIOIIYIO CPEAyY - OpraHu3alyi OMOTEXHOJIOTHYECKUX
TEXHOJOTUIECKIX MIPOU3BO/ICTB.
IIPOLIECCOB C YMmeTs:

MIO3ULIMH DHEPro- U
pecypcocOepexeHus,
MHUHHUMH3ALUN
BO3JIENCTBHUS HA
OKPYKAaIOILYIO Cpeay

- HCIOJIb30BaTh 3KCIEPUMEHTAIbHBIC
METOJbl OMOTEXHOJOTMH B CBOEH
po(heCCUOHATTLHOM JISATEIIBHOCTH;

- CaMOCTOSATENILHO (POPMYJIMPOBATh U

M3J1araTh OHMOTEXHOJIOTHYECKUE
poOJIEMBI.

Bnanets:

- METOJaMH HaOJIIOJEHHs, OIHCAHHS,
KYJIbTUBHPOBAHMS, KJIACCU(PUKAIINH,
9KCIIEPUMEHTAJILHOTO

aHajau3a OHMOTEXHOJIOTHYECKUX
00BEKTOB;

- COBPEMEHHBIMH METOIaMH

HCCIICAOBaHUA MI/IKp06I/IOCI/ICTCM.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbI TEKYILLEro

OMOTEXHOJIOTHS, OMODTIEKTPOHUKA,
OMOTEXHOJIOTHH B HE(PTIHOMN
MIPOMBIIIICHHOCTH, METUIIMHE,
MUIIEBOH MTPOMBIIICHHOCTH.

Bun HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOIA
Mopnyas (pa3nein) . . Cemectp baunel | UHTEepakTuB, 4.| (HauMEHOBaHHE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OII€HOYHOI0
cpeacTBa)
Monynbs 1 O6sekTsl |CamoctostensHas |Tema 1. [Ipeamer u 3agaun
OMOTEXHOJIOTHH U UX [paboTa IUCHUIIINHELL «bHOTEXHOIOT U, [IpomexyTOUHbINH
OHOTEXHOJIOTHUECKUE OcHOBHbIE OHATHUSA, TPEIMET, LENH, rect 1
(byHKIHN. 3aJauu OMOTEXHOJIOTUH KaK HAYKH. 5 2 15 } AHAIIN3 TEKyILICH
HcTtopusi 6GMOTEXHONIOTHH, €€ MECTO B yCIIEBACMOCTH I1pH
cUCTEME OMOJIOTUYECKUX JUCLIUILINH, nomou bPC-
OCHOBHBIC pa3/ieibl ONOTEXHOJIOTHH. peiTuHra.
CamocrositenbHas |OCHOBHBIC HAPABIICHUS
pabora OMOTEXHOJIOTHH: OMOIHEPTeTHKA,
KOHTPOJIb 3arps3HEHUST OKPYKAIOIIEH
Cpelbl, OMOT€OTEXHOIOTHS,
CEJIbCKOXO35UCTBECHHAS 5 10 ; ) _




®opMbI TEKYILLEro

. KOHTPOJIst
Bun HaumenoBanue TeM 3aHATHH Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp baunel | UHTEepakTuB, 4.| (HauMEHOBaHHE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI0
cpeacTBa)
[TpakTryeckoe buotectupoBaHue pacCTBOPEHHBIX BLITIOIHCHE
3ansaTue Ne 1 TOKCHYECKHX BELIECTB 110 POCTY NPAKTHYECKOT0
OTPE3KOB KOJIECONTUIIEH MIIEHUIIbI 3a[aHAs c
KOHCybTanuen |Otuer 10|
5 4 10 npernojaBarens [[IPaKTUYECKOMY
Ha Qpopyme 3ansTHio Ne |
U gyepes
KOMMEHTapuu B
BaJaHUSX.
CamocrostenbHas |HanpaieHus co3iaHUsl HOBBIX
pabora TEXHOJIOTHI HAa OCHOBE
KYJIbTUBUPYEMBIX TKAHEH U KIETOK
pacTeHui.
[Tonmy4yeHne 61OIOTMYECKH aKTUBHBIX 5 3

BELIECTB PACTUTEILHOTO
MIPOUCXOXKICHHUSL.

Y CcKOpEeHHOE KIIOHAJIBHOE
MHUKPOPa3MHOKEHUE PAaCTEHUH.




®opMbI TEKYILLEro

" KOHTPOJISt
Mopnyas (pa3aen) BUHII HaHMeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | UHTEepakTHB, 4. (HaMMEHOBaHHE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OIIEHOYHOT 0
cpeacTBa)
JlaGopatopHas benku kak Onokaraiu3aTopsbl Brimonuaenue
pabota Ne 1 (pepmeHTHI). nabopaTtopHoi
paboThl c
KOHCybTanue |Otuer 10|
5 2 5 npernoaBareiis 1abopaTopHOM
Ha hopyme padote Ne 1
u qepes
KOMMEHTapUH B
BaJlaHHSIX.
CamocrosrenpHas |[IpombllieHHAasE OMOTEXHOIOTHSL.
pabora OmnpeneneHus, OHATHS, 331a4H, 5 10 - -

METOABI.




Mopnyas (pa3aen)

Bun
y4eOHoii padoThI

HaumenoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHurepakrus, 4.

®opMbI TEKYILLEro
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacTBa)

CamocrosTenpHas
pabora

OcHoBHbIE HaNpaBICHU
MPOMBIIIICHHON OMOTEXHOJIOTHH.
buoTtexHonorus numieBbIx
IIPOJYKTOB, IIPENapaToB JUIs
CEJIbCKOT0 X035ICTBa, MPenapaToB U
IIPOJYKTOB Il IPOMBIIIJIEHHOTO U
OBITOBOTO HCIOJIb30BAHUS,
JIEKapCTBEHHBIX IIPENapaToB, CPEJICTB
JMarHOCTUKHU U PEaKTHUBOB,
OMOTEXHOJIOTHS IJIs1 BBILIETIAYNBAHUS
Y KOHIICHTPUPOBAHUS METAIJIOB,
3alIUuTa OKPYKAIOILIEH Cpeabl OT
3arpsi3HEHus, Jerpajamnus
TOKCUYECKUX OTXO0J/I0B U YBEIUUECHUE
J00BIYM HEPTH.

10




Mopnyas (pa3aen)

Bun
y4eOHoii padoThI

HaumenoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHurepakrus, 4.

®opMbI TEKYILLEro
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacTBa)

CamocrosTenpHas
pabora

OCHOBHBIE THITBI OHOTIPOIIECCOB.
Craauu MUKpOOHOIOTHYECKOTO
CHHTE3A.

buoreorexnonorus. Mcnonab3oBanue
reOXHMUYECKON NeATEIbHOCTH
MHUKPOOPTaHHU3MOB B
ropHOA0OBIBaIOIIEH
MTPOMBIIIIICHHOCTH. DKCTPAKIUS 1
KOHIICHTPUPOBAHUE METAJLIOB MPH
OMOJIOTHYECKON OYNCTKE CTOYHBIX
BOJI IPEANPUATHIA
TOPHOI0OBIBAIOIIICH
MIPOMBIIITIEHHOCTH ¥ (PIIOTAIIMOHHBIX
poreccax.

LenTpanpHas mpobieMa
onorexHonoruu. MHTEHCHpUKAIUS
OHMOIPOIIECCOB 32 CYET MOBBIIICHUS
MOTEHIIMa a OMOJIOTHYSCKUX areHTOB
U UX CHCTEM.

10

Monyns 2
[lepcrieKTUBEI
pa3BUTUS U
[TPUMEHECHHUS
OHOTEXHOIOTHH.

CaMocTosTenbpHast
pabota

Tema 2 IlepcnexkTuBbl pa3BUTHUS
OMOTEXHOJIOTHI U UX IPUMEHEHHUS.

Nutencudukanms OHOMPOIIECCOB 3a
c4eT MTOBBIIIICHUS MOTEHIIMAIA
OHMOJIOTMYECKUX  areHToB HM  HX

CHUCTEM.

15

[TpomMexxyTOUHBII
TecT 2

AHaNIN3 TeKyIIel
YCIIEBAEMOCTH TIPU
nomoiu bPC-

pEeUTHHTA.

10




®opMbI TEKYILLEro
. KOHTPOJIS
Bun HaumenoBanue TeM 3aHATHH Oo0nemMm, p
Mopnyas (pa3nein) . . Cemectp baunel | UHTEepakTuB, 4.| (HauMEHOBaHHE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLIEHOYHOI'0
cpeacTBa)
[IpakTuueckoe HccnenoBanme cocTaBa Brmonnenue
3aHsaTue Ne 2 HYKJIEUHOBBIX KUCJIOT. MPaKTUYECKOTO
3aJJaHUs c
A . |Otuer 10
KOHCYJIbTaIeH
MPAKTHYECKOMY
5 4 10 MIPETo/1aBaTelIs
3aHaTHI0O Ne 2 B
Ha hopyme
PJICKTPOHHOM BHJIC
u yepe3
KOMMEHTapUH B
BaJaHUgX.
JlabopaTopHas Onpenenenne TemMIepaTypsbl Brinosinenue
pabota Ne 2 TJIABJICHUSI BOJIOPOJIHBIX CBSI3EH. 1abopaToOpHOM
a00THI c
p . |Otuyer 10|
KOHCYJIbTaIMei .
mabopaTopHOii
5 2 5 Mperno/iaBaress
pabore Ne 2 B
Ha popyme
PJIEKTPOHHOM BHUJIE
u yepe3
KOMMEHTApHH B
BaJaHUgX.
CamocrtosarenbHas |KynbTuBupoBaHue
paborta MUKPOOPTaHU3MOB aKTUBHOTO WJIA U
OMOILIEHKH.
BroTexHOIOrHH B KOJIOTH3aIuN 5 10 - - -
3emuienenusi. [TpuHIUIbBI
SKOJIOTUYHOIO 3eMJICACTUS.

11



®opMbI TEKYILLEro

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

CamocrosrenbHas |M3MeHenue crpateruu
pabora X03UCTBEHHOU JI€ATETbHOCTH

YeloBeKa OT XMMH3aIUH K

OMOJIOTH3AITUH 3eMJIEeICITHS. 5 88 - - -

[IpuMeHeHne OMOTEXHOIOTHUI JTs

MIOJIy4EHUS HKOJIOTMYECKU YUCTOM

MPOIYKIIMH U SHEPTUH.
TIpomexyToumas Ananu3s Texyrieit
arrecranms YCIEBAEMOCTH IIPH

5 3,75 - -
nomotu bPC-
perTHHTA.
Hrorosslii TeCT Hrorosoe
5 16,25 40 ) TECTUPOBAaHUE
Hroro:] 108 -

12




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Ipn  peanmusanuu  ydeOHOro  Kypca  JUCHUIUIMHBI  MCIOJB3YETCS  TEXHOJIOTUSA
JUCTAHIIMOHHOTO O0YYEeHHUS, BKIIFOUAOLIast JICKIMH, TPAaKTUIECKHE 3aHATHS, JJaDOpaTOpHbIe padOTHI
MOCPEACTBOM 3JIEKTPOHHBIX Y4eOHO-METOJUYECKUX MaTepHajoB, Pa3MELIEHHBIX B oOyuarolei
CpeZie C MCII0JIb30BaHHEM KOMITbIOTEPa, OJKII0UYEHHOT0 K ceTh VHTepHeT.

[Ipu moaroToBke K OTBETaM Ha TECTHI MO TEMaM Kypca U BBIIOJHEHUIO TUIIOBBIX 3aJaHHM
CTYJEHTY HEOOXOIMMO TIIATEIFHO U3YYUTh MPEIaraeMylo JTUTepaTypy, yaeOHbI MaTepral.

CTyZneHT caMOCTOSITENIbHO paldoTaeT ¢ JIOMOJHUTEIbHOW W OCHOBHOM JIUTEPaTypoOi,
HNHTepHeT-pecypcamu.

6. MeTonuyeckue yKka3aHusi 10 OCBOEHUIO TUCHHMIIUHBI

MeTtoauyeckne peKOMEHAAlUU K BHIIOJTHEHUIO CAMOCTOSITENILHON pabOThI:

1. I3yueHue TeopeTH4ecKoro Marepuaa ¢ UCIoIb30BaHUE: JEKIMOHHOro Matepuana, ObC
u O6nbmoTeyHoro GoHma.

2. TloarotoBka K 3aHATUSAM (NMIPAKTHYECKHM 3aHATUSM M BHUPTYaJIbHOW J1a0OpaTOpHOIi
paboTe, MPOMEKYTOUHOHN aTTECTAI|H ).

3. BeinonHeHne MpakTUYeCKUX 3aHATUH JOJDKHO OBITH 0()OPMIIEHO B TEKCTOBOM PEIAKTOPE
Microsoft Word (¢ pacimpennem daiina — doc/docx) u BKIr04aTh B ceOs:

- HOMEp U TeMY 3aHSTHS;

- 3aI0JTHEHHbBIE TaOJIHIIbI, MPOU3BECHHBIE PACUEThI, IPEACTABICHBI CXEMBbI;

- MUCBMEHHBIE OTBETHI HA KOHTPOJIHBIE BOIIPOCHL;

- HE0OXOIUMBIE BHIBOJIBI.

@aiin Ha3piBaTh: @.M.O. Ne I'pyninel buotexnonorun Ilpakt Ne3amanus.

4. BpImonHeHHE BHUPTYaJbHBIX JA0OPATOpHBIX PabOT: OTYET MO JabopaTopHOU paboTe
JIOJDKeH OBITh O(OPMIIEH B COOTBETCTBHM C TPEOOBaHHMSIMU B TEKCTOBOM pejaaktope Microsoft
Word. Ilpu moaroToBke K 3aIluTe CTYACHTY M3YYHUTh M MHUCbMEHHO OTBETHUTHh Ha KOHTPOJIbHBIC
BOTIPOCHI.

@aiin HazbiBaTh: O.M.0. Ne I'pynnel - buorexnonoruu Jlab Ne3ananws.

AJropurMm:

- U3Y4UTh METOJIn4ecKoe nocodbue no BeinosHeHuo BJIIT;

- IPOBECTU HEOOXOIMMBIE PabOTHI;

- 0OpMUTH OTYET MO J1abopaTOpHOU padoTe AOKEH ObITh 0OPMIIEH B COOTBETCTBUH C
TpeOOBAHUSIMHU.

[IpenoaBaTens KOHCYJIBTUPYET CTYAEHTOB Ha (opymMe M JaeT KOMMEHTapuu K
BBITTOJIHEHHBIM 33/IaHUSIM TIPH MTPOBEPKE.

HroroBoe TecrupoBanue mo Kypey — 40 6amnos. 1 Bompoc — 2 6amna. (20 BompocoB B
TecTe)

7. OneHo4HbIe CpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koa koHTpOIMpYeMoOii KOMIIETEHIM U HanmeHnoBanue

(nJIM ee 4acTH) OLICHOYHOI'0 CPeACTBA
OTyeTsl 1O MNPAKTUYECKUM 3AHITHAM
Nel,2.
Otyersl TO JabopaTOpHBIM paboTam
Nel,2
[Ipomexkyrounoe tectupoBanue Ne 1 -
Ne2.
Hrorosoe TectupoBanue
Bonpocsl k 3auery Nel-Ne50.

Cemectp

5 OIIK-1, TIK-1
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7.2. TunoBbIe 3aJaHUA WJIH MHbIE MATEPHAJIbI, HE00XO0AUMBbIE IJIA TEKYLEro KOHTPOJIs

7.2.1 OT4eT 110 NPAKTHYECKOMY 3aHATHIO
(HaumeHosanue oyeHouHO20 cpeocmsa)

Tunosoii npumep 3axaHus

IIpakTuyeckoe 3ansaTue Ne 1. BuorectupoBanue pacTBOPEeHHbIX TOKCHYECKHX BelleCTB
10 POCTY OTPE3KOB K0JIeONTHIIel NMIIIeHUIbI

Ilenb: pa3paboTath 3HEPro- U pecypcocOeperarolyo MoAU(GUKaLUU METO1A.
AJNTOPUTM BBITIOJTHEHUS:
1.13yunth TeopeTnyeckuii MaTepua o TeMe 3aHATHSL.
2.BBINOIHUTG 3a/1aHUS C PELICHHEM KOHTPOJIBHBIX 33/1a4.
KoHTtpomnbHble 3a1auu:
[TpoBecTu pacyeT Bcex UHIPEAUEHTOB, IPEACTABICHHBIX B ONMCAHUU METOIAMKU.
2. V3yuuB MeTOIUKY, TEOpETUYECKU pa3paboTaTh »HHEPro- MU pecypcocOeperarouryro
MOAU(UKAIIHIO.
3. OmnucaHue METOUKHU:

TeopeTnueckas 4acTh:

buorect ¢ oTpe3kamMu KOJEONTWIEH MIIEHUIBI XOpOIIO pa3paboTaH M OCHOBaH Ha
PacTsLDKEHUU OIPENEICHHON 30HbI KOJEONTHIISI MOJ JEHCTBUEM TOTO WJIM MHOIO BEIIECTBA I10
CPaBHEHMIO C KOHTpOJeM, KOoTopblii mpuHumaercs 3a 100%. Pa3zpaboran Tect 11 onpeseneHus
ayKCMHOB M HMHruOuTOpoB. K MHrHOMTOpaM OTHOCATCS M (DeHONBHBIC BEIIECTBAa, KOTOPHIC B
KMBOM pAcCTEHUHU 4allle BCEro IMOAABISAIOT POCT, @ B OOJbIIMX KOHLEHTpAUUsaX (Hampumep,
CTOYHBIX BOJAX IEJUIIOJI03HO-OYMaXKHBIX KOMOHMHATOB) SIBJISIFOTCSI TOKCMYECKHMMH BEILECTBaMH,
BBI3BIBAIOLIMMH 3arpsi3HEHUE MUTHEBBIX BOI.

HopmanbHblli pocT KoneonTwiield ocyuiecTBisercs Ha 2%-HOM pacTBOpE cCaxapo3bl B
JUCTWIIMPOBAaHHOW BOJIE, B KOTOPOM U PAacTBOPSIIOT TO MM MHOE TOKCHYECKOE BEUIECTBO. JTOT
MeTOJT ObUI MCIBITAH Ha PA3JIMYHBIX BEIIECTBAX M BBITSKKAX M IMOKa3all XOPOIIME Pe3yJbTaThl
uHrn6uposanus (Ha 20-40% u Oonee). [IpumeHenne MeToAa JaeT BO3MOKHOCTh MOKa3aTh, 4TO
JIeiCTBUE MHOTHX TOKCHKAHTOB JIBOSIKO: B OUY€Hb MaJIBIX KOHIEHTPAIMSIX OHU CTUMYJIUPYIOT POCT,
a B 0oibIIMX - MHTHOUpPYIOT. Tak, mMpoko m3BecTHbIH repounus 2,4 J| B KOHLUEHTpAMU HUXKe
MUTMOHHBIX Aojeit (108-109 %) nposiBisier cTUMyIHpYIOMMA Y3PPEeKT, a yKe B KOHIEHTPALUAX
106-107 % - HHruOUpYIOLIHIA.

[ToMuMoO KOEONTHIICH MIIEHUIIBI MOXHO MCIIOJIE30BATh U THITOKOTHIIA XBOMHBIX PEBECHBIX
HOPOJ.

X0 BBIMIOTHEHUS PAOOTHI:

1. 3 ucxonHoro pactBopa repOMIUI0B WM JAPYTHX HUCHBITYEMBIX BEIIECTB NMPUTOTOBUTH
CEepHI0 PacTBOPOB Ha 2%-HOU caxapo3e METOJIOM IocienoBarenbHoro pazoasinenus. [locneaauit
U3 pacTBOpoB JoJkeH ObITh Hibke ITJIK (ams rep6unmaos Mensiue 106 %).

2. Cnenatb BBITSKKY M3 TOouBbl: 10 T pacTepTol MOYBHI 3a1IUTh 25 MJI AUCTUIUIMPOBAHHOMN
BOJIbI, CWJIBHO B30OosTaTh 10-15 MMH, OTCTOSTH, OTQUIBTPOBATH Yepe3 BOPOHKY. MOXKHO TaKxke
B3STh JIJIs1 ONOTECTUPOBAHUSI BOJY PEKH, BOJOXPAHUIIHUIIIA.

3. PocTku mieHHWNB! cpe3aTb y OCHOBaHUS OpHUTBON MM MUHIETOM C 3aTOYCHHBIMH
KOHYMKaMH, CKIIOKHTH B yamky [lerpu.

4. Vcnonp3yst MIJUTUMETPOBKY U IIPEMETHOE CTEKJIO, Pa3/IeuTh KOJCONTUIN Ha (PpaKkLUu:
1,5-2 mm, 2-2,5 MM 1 paboTaTh Ha peodagaronei Gpakium.

5. Ot koneontuist OpuTBOM oTceub KOHUMK 0,5 MM, BbIpe3aTh CIEYIOLIME 5 MM - 30HY
pactsbkeHus, 1 nomecTuth Ha 10-15 mmH B wamky [lerpw ¢ IUCTHIUTMPOBAHHOW BOMOW ISt
yJlaJIeHUs1 ayKCUHOB U JIy4IlIel peaklMu Ha UCTIBITYeMOE BEIECTBO.

=
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6.Yepe3 ykazanHoe BpeMms 10-15 mMuH BbIpe3aHHbIE 30HBI KOJIEONTUIIEH nmoMecTuTh (mo 10
IIT.) B IEHUIIWUITMHOBBIE OYTHIJIOUKH C UCHBITYEMBIM PACTBOPOM, KOTOPbIE 3aKPBITh PE3UMHOBBIMU
npoOkamu. [IoOBTOPHOCTH OMBITOB - TPEXKpaTHasI.

7. TleHMUMIUTMHOBBIE OYTBHIJIOYKH OCTOPOKHO MOBEPHYTh HAOOK, OTPE3KH KOJICOMTHIICH
pacnpaBuTh TakK, 4TOOBl OHM BCE IUIAaBAIM B pacTBOpe. B TakoM COCTOSHUU MX MOMECTUTH B
tepMmocTar npu temreparype +25°C - +26°C Ha 2-3 aHs (B YUEOHBIX IENSIX - HA HEACIIO).

8. Uepes 2-3 AHS CHATH Pe3yJIbTaThl U3MEPEHUS ITTUHBI OTPE3KOB KosieonTuiaeil. Poct ux na
yncton 2%-HOW caxapo3e mpuHuMaercs 3a KOHTpodb (100%), peakius ke Ha HCIBITyeMbIe
PacTBOPBI MOICUUTHIBAETCS OTHOCUTEIILHO KOHTPOJISI.

9. IlocTpouTh THCTOrpaMMy UHTHOMPOBAaHUS (2 B OTAENBHBIX CIIydasxX U CTUMYJIUPOBAHUSA)
pocTa OTJAENbHBIMU TOKCUYECKUMH BEHIECTBAMU, UM UX CMECAMHM (BBITSDKKA M3 TOYBBI, BOAA) B
pa3HbIX Pa3BEACHUSX.

10. CnenaThb BBIBO/IBI O TOKCUYHOCTH UCIBITYEMOI'O BEIIECTBA UJIA BOJIBI.

Kpurepuu oueHku:

10 GamioB — CTYACHT BBINMOJIHWI MPAKTHUUYECKOE 3aHSATHE B MOJHOM oObeMe, 6e3 OInMOOoK.
OTBeTHII Ha BCE J1Ba BOIIPOCA.

4 Gamna — CTYIEHT BBINIOJHUJ 3aHATHE B IMOJHOM oObeme. JlomycTun oIHy OLIMOKY.
OTBeTWII TOJIKO HAa OJIUH U3 JIBYX BOIIPOCOB.

3 Gaina — CTyJEHT BBIMOIHUI 3aHATHE. JJomycTun n8e u 6osee ommOku. OTBETUI TOIBKO HA
OJIMH BOTIPOC.

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

1 6amn — cTyIeHT BBINIOJHUI 3aHATHE MeHee uyeM Ha 50 %, He OTBeTWJI HU Ha OJIMH U3 ABYX
BOTIPOCOB.

0 GanyoB — CTYJEHT HE BBIMOIHWI IPAKTHUECKOE 3aHSATHUE.

Kpurtepun onenku:

10 GanyoB — BBICTABIAETCS CTYACHTY, €CIIU pacyeT cJellaH IMPaBHIBLHO, OTYET O0(hOpMIICH B
COOTBETCTBUU C TPEOOBAaHUSAMH, YKa3aHHBIMH B YYEOHO-METOIMYECKOM TIOCOOUH, CJlIETaHBI
HEOOXOIUMEIE BBIBOIBI.

5 0ayIoB - BBICTABIISIETCS CTYICHTY, pacueT clieJiaH MPaBUIbHO, B 0(DOPMIICHHH OTUYETa €CTh
HE3HAYUTEJIbHEIE OITMOKHU, BHEIBOILI HEMOIHEIE.

(0 GasmoB- BBICTABJISIETCS CTYJCHTY, €CIIA pacyeT clelaH HelPaBUIbHO, OTYET 0(hOPMIIEH HE
B COOTBETCTBUU C TPeOOBAaHUSAMH, YKa3aHHBIMU B y4€OHO-METOJUIECKOM MTOCOOUH.

JlabopaTopnasi padora Ne 1 Besikn kak Omokaraan3aropsl ((pepMeHTHI)

Heab: 00HAPYKUTH KaTATUTUYECKOE JEHCTBUE OEIKOB-(PEPMEHTOB.

ANTOpHUTM BBINIOJTHEHMUS:

1.  M3yuuTh TEOpeTHUECKHE MOJIOKEHHUS IO TEME 3aHATHS.

2. V3yd4uB MeTOIUKY, TEOPETHUYECKH pa3paboTaTb 3HEPro- M pecypcocOeperaronryro
MOAU(HUKAIIHIO.

3. OnucaHue METOIUKH:

Ob6opynoBanue. llItatu ¢ mpoOupkamu, muneTkn Ha 1 M1, BoAsHas O6aHs, Tepmoctar, 1%-
HBII pacTBOp Kpaxmana, 1%-Hbli pacTBOp Hoaa B noaue Kanus, 5S%-Hblil pacTBOp cyiabdaTa Meau,
10%-HbI1ii pacTBOp TUAPOKCHIA HATPHs, 2%-HbId pacTBOp caxapo3bl, 0,2%-HbI PacTBOP COJISTHOM
KHCIIOTBI.

[losicnenne K 3ajaHuio. B kadecTBe (epMeHTa THIPOIU3YIOMIET0 KpaxMal Ha €ro
COCTaBHBIE YaCcTH (MaJIbTO3Y, TJIIOKO3Y) BBICTYINAET aMuia3a ciatoHbl. OLeHKa pe3yIbTaToB OIBITOB
IIPOBOJIUTCA € TIOMOIIBIO LBETHBIX PEAKIMH ¢ HOAOM U peakunu Tpommepa. Hernnponn3oBaHHBINM
Kpaxmajl JaeT CHHEE OKpallMBaHUE C HOJOM U OTPULATENbHYI0 peakuuo Tpommepa.
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COOTBETCTBEHHO NMPOAYKTHI THIPOIN3a HE JAIOT PEaKLUu C HOIO0M, HO MOJIOXKUTEIBHO PEArupyroT
Ha peakTuB Tpommepa.

Kaxnplif pepMeHT neiicTBYeT TOIBKO Ha OJHO BEIIECTBO WM TPYIILY CXOAHBIX CyOCTpaTOB,
4yTO OOYCIIOBIEHO COOTBETCTBHEM CTPYKTYphl ()epMEeHTa, TOYHEe €ro aKTHMBHOIO LIEHTpa U
CTPYKTYphl cyOcTpara. Hampumep, ammiaza AeWCTBYyeT Ha Kpaxmal, caxapo3a - TOJBKO Ha
caxaposy.

Jlns kaxaoro (epmMeHTa CyIIECTBYET OINpPENEICHHOE 3HAUYEHHE pPEaKLUUW Cpejabl, Ipu
KOTOPOM OH HPOSBIISIET HAMBBICIIYI0 AaKTHUBHOCTb. M3MeHenne pH BbI3bIBACT CHUXKEHUE WIH
MOJTHOE TOPMO’KEHHE JeSITeIbHOCTH (DepMEHTA.

[Topsanox BeIMONIHEHUS PaOOTHI:

I. ®epMeHTAaTUBHBIN TUAPOIU3 KpaxMasia

B nBe npoOupku 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 mocrtaBbTe B TEPMOCTAT WM BOJASHYIO
Oanto Ha 15 munyt npu 37°C. 3arem U3 NpoOUPKHU BO3bMUTE 4 KaIlJIM UCCIEAYEMOIO BEIIECTBA,
KOTOpBbIE BHECUTE B JIBe Jpyrue npoOupku. B omHy u3 Hux no6aBbTe OAHY Karuio 1%-HOro
pacTBopa ioa B MOIU e KaJlvs, a B APYTYIO OJHY Karuto 5%-Horo cynbdara meau u 4 karmu 10%-
HOTO PAacTBOpa THUAPOKCHIA HATPUS U OCTOPOKHO Harpeiite a0 kumeHus (peakiusi Tpommepa).
AHaJOrMYHYIO IPOLEAYPY BBIIOJIHUTE C COAEPKUMBIM NPOOUpPKHU Ne2.

Pesynprar noipkeH moka3aTh, YTO B HPHUCYTCTBUM BOJABI THAPOJIM3a Kpaxmana He
MPOUCXOAUT U peakuus ¢ HOJAOM JOJDKHA OBITh MOJIOKUTEIBHOM, a peakius Tpommepa -
otpunatenbHoil (rugpokcun menu III ), Torga kak B MPUCYTCTBUU aMHIIA3bl CIIOHBI PE3yJIbTaThl
JIOJIKHBI OBITH MPOTHUBOIOJIOKHBIMU, ITOCKOJIbKY MPOU3O0IIEN THAPOIN3 KpaxMasa: HET peakluu ¢
HOIOM W TMPOM3OILUIO OKpAaIlIMBAHHE B KHUPIUYHO-KPACHBIA ILBET (3aKUCh MEIU) B peakluu
Tpommepa.

II. CnenuduanocTs AeicTBUSA (PEpMEHTOB

B nBe npoOupku (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 1Mo 4 Karau
pacTBopa CIIOHBI, pa3BEAEHHON B 5 pa3, a B mpoOUpKU 2 U 4 - Takoe e KOJIMYECTBO PacTBOpa
caxapossl. Ilepememaiite u ocraBeTe B TepMmoctate Ha 15 muuyTt mpu 37°C. llocne 3toro c
COJIEP)KUMBIM BceX 4-X MpPOOMPOK OCYIIECTBUTE peakuuu ¢ WoaoM u Tpommepa. PesynbraThl
3aHECUTE B TaOJIMILY.

Tabnuna 1 - Onpenenenue cnenuUYHOCTH AEWCTBUS (DEPMEHTOB

Howmep Cy0ctpar depmeHT Peaknus ¢ ionoM | Peaknus Tpommepa
POOUPKHU
KoHTpoib Kpaxman Bona + -
1 Kpaxman Amunasa
2 Kpaxman Caxapo3a
3 Caxapo3a Amunasa
4 Caxapo3a Caxapo3a

B BbIBOJaX OTMETUTH, B KakOW MPOOMpPKE U MpHU KaKUX YCIOBUSX OOHApYyX EHO JeWCTBHE
bepMeHTa U mouemy.

[II. Baustnue pH cpenpl Ha akTUBHOCTH (DEpMEHTOB

B 8 npoGupoxk npuseiite no 1 M AUCTHUIUIMPOBAHHON BOJIBI, @ 3aTeM B MpoOUpKy | BHecuTe
1 M 0,2%-HOTO pacTBOpa COJSHOM KHUCIIOTHI, MepeMeriaiTe, oToepure U3 Hee 1 MJI CMecH U
nepeHecure B npobupky 2. Ilepememaiite, otneiite 1 mn u nepenecute B npoOupky 3 u T.1. U3
npobupku 8 ordepute 1 mi cmecu u BbutelTe. Takum o6pa3zoM, noiyuure pasnuuHbie pH cpeabl.
[Tocne aToro B Kaxkayro npoOupky mobaBbre mo 2 mi 1%-HOro pactBopa kpaxmaia U mo 1 mi
pacTBopa citoHbI, pasBeaeHHoOW 1:10. IIpoOupku BCTpsIXHUTE W TOCTaBhTE B TepMOCTaT Ha 15
MUHYT npu Temmneparype 37° C. 3atem oxyaaute U 1006aBbTe BO Bce mpoOupku mo 1 kamie 1%-
HOT'O pacTBOpa ojja B MOAMIE KaJusl.

16



[onHbIi THAPOTU3 Kpaxmalsla MpOM30HIeT B mpobupkax 5 u 6, rme pH cpeasl pactBopa
HaxoJuTCA B Tipeaenax 6,8 - 7,2, T.e. ONTUMAJBHBIX JJI JICUCTBUS aMHUJIa3bl. (OKpAIIMBAHUS B ATUX
pOoOUpKaxX HE MPOU3OMUIET; CMECHh B OCTAILHBIX MTPOOHPKaAX OyIeT (PHOJIETOBOTO IBETA).

KonTpoabHbie Bonpochkl:
1. KakoBa ponb 6enkoB-(pepMEeHTOB B OMOIOTHYECKUX 00BeKTax?
2. Urto Takoe crerupuIHOCTh NEHCTBHS OSITKOB M YeM OHA 00yCIIOBJIeHA?
3. B kakoii cpeze OeNknu-KaTaln3aTopbl POSIBISIOT HAMBBICIITYIO aKTHBHOCTH?

Kpurepun oneHku:

5 0a/yIoB — CTYJIEHT BBIMOJHHWI J1a00OpaTOpHYIO paboTy B MOJHOM OoObeMe, 0e3 OHIHOOoK.
OTBeTHII Ha BCE BOIIPOCHI.

4 Gaia — CTY/ICHT BBITIOJHIII paboTy B MOJIHOM o0beme. JlomycTuit onHy omuoKy. OTBeTHI
Ha MOJIOBHHY BOIIPOCOB.

3 Gayma — CTYJEHT BBITIOJIHUN 3aHsTHe. [lomyctun aBe u 6omnee ommoOku. OTBETHI TOIBKO Ha
OJIMH BOIIPOC.

2 Gaia — CTyJEHT BBITOJIHUI 3aHsATHE Ooiee ueM Ha 50 %. JlomycTuin ommoKH.

1 6am1 — CTYAEHT BBIIIOJIHUI 3aHATHE MeHee 4eM Ha 50 %

0 6ayuIoB — 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 IPECAYCMOTPCHLBIL

7.2.2. Tunossble 3agaHus NpoMexkyTouHoro tecrupoanus CO Pocaucrant

IIpumepbI TecTOBBIX 3a/1aHNUI:

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

OMOJIOTHYECKHUM MOKa3aTeNb KUCIOPO/1a
OMOXMMHYECKOE TTOTPEOJICHHE KUCIIOPO/1a
OMOXMMHUYECKHUM MOKa3aTelb KUCIOPOia

MHTErpajJbHbIM OMOJIOrMYEeCKUI TTOKa3aTelb

3ananue Ne7
Yrto oTtobpaxkaer nmokazaresb BIIK ?
Bribepute ouH 13 4 BapraHTOB OTBETA:

- 3arpsi3HEHHOCTD TSHKEIBIMU METaJlllaMu
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3arps3HEHHOCTh HUTPATaMu
3arpsi3HEHHOCTh (hocdaTamu

3arpA3HCHHOCTL OPraHNMYCCKUMHU BCUICCTBAMU

Kputepun onenkmn:

50 BompocoB

15 6annoB - mpaBWIbHBIE OTBETHI HA Bce 50 BOIPOCOB;

7 6ayIoB — TMpaBWIbHBIC OTBETHI HA 25 BOMPOCOB;

0 OamioB — HET IpaBWIbHBIX OTBETOB HA BONPOCHI WJIM OTBETHI JIaHbl MEHEE ueM Ha 7

BOIIPOCOB.

Makcumym 6asu10B: 15 6asiios.

7.3.0ueHoYHBIC CpeACTBA JJIsi NMPOMEXKYTOYHOH aTTeCTAMU IO HMTOraM OCBOCHHUA

AUCIHHUITINHBI

7.3.1. Bonpochbl K IPOMeKYTOYHO aTTeCTALNH

Cemectp 5

Ne Bomnpocsl k 3a4ety

n/n

1. Opranu3zanys 6MOTEXHOJIOTMUECKUX IPOU3BOJCTB.

2. buonornueckas azordukcarms.

3. bakrepuasnbHble y100peHHs Ha OCHOBE KIIYO€HBKOBBIX OaKTepHUil.

4. MukpoOHbIe TeCTUIUIBI.

S. ITpon3BoicTBO GHOras3a myTeM METaHOBOTO «OpPOXKEHMSD OTXO0/I0B.

6. Hcnonbs3oBanne reOXMMUYECKON ACSATEIHHOCTH MUKPOOPTAaHU3MOB B TOPHO00BIBAIOIIIEH
IIPOMBIIIJICHHOCTH.

7. DKCTpakIys ¥ KOHIICHTPUPOBAHUE METAJUIOB MPH OMOJIOTUYECKON OYMCTKE CTOYHBIX BOJI
IPEINPUATHI FTOPHOA00bIBAIONIEH TPOMBIIUIEHHOCTH U ()JI0TAllMOHHBIX Ipolleccax.

8. buorexHonorus oOpabGOTKM CTOKOB U KOHTPOJb 3arps3HEHUS BOJbI  TSDKENBIMH
MeTaJlJIaMU.

9. JlecynbpupoBaHre KAMEHHOTO YIJIsl.

10. | BermenaunBanue OSTHBIX U OTPaAOOTaHHBIX PY/I.

11. | OkuciaeHre NTUPUTOB U MUPUTCOIEPKAIUX TOPO/I.

12. | bruoreoTexHOJIOTHs BHINIEIAYMBAHNS METAJIIOB.

13. | buoreotexHosorus o0eccepruBaHus yrieu.

14. Hcnonp30BaHne THOHOBBIX OaKTEpUH ISl YAAJICHUSI CEPOCOACPIKAIIUX COCIUHEHHH W3
yrien.

15. | buoreoTexHosorus B 60pb0e ¢ METAHOM B YTOJIBHBIX IIAXTaX.

16. | Mcronp3oBaHME METAHOKHCISIONIMX OaKTEpWH U CHIDKEHHSI KOHIIGHTPAIlMM METaHa B
YTOJIbHBIX IJIaCTaX U BBIPAOOTAHHBIX IPOCTPAHCTBAX.

17. buoreorexHnomnorus u noBeIeHne HePTEOTIAUH TJIACTOB.

18. | Mcnonp30oBaHMe pAa3JIMYHBIX TPYNI MHMKPOOPTraHMU3MOB JUI YBEJIHYEHHs] BTOPUYHOMN
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N00bIYHM HEPTH.

19. | buoTexHONOTHsI MOJIOYHBIX MPOJIYKTOB.

20. | buokoHBepcHs JTUTHOUEIUTIOI03HBIX OOBEKTOB.

21. | OOBEKTHI OMOTEXHOJOTUH M UX OMOTEXHOJIOTUICCKUE (PYHKIIHH.

22. | bUOTeXHOIOTHYECKHE OOBEKTHI: CYOKJIETOUHBIE CTPYKTYpHI (BHUpYCHI, miasmuabl, JTHK
MUTOXOHAPHI U XJjoporutactoB, sinepHas JIHK); OGaxtepun u mmaHoOakTepuu; TpuOBL;
BOJOPOCIH; MIPOCTEHIINE; KyIbTYyphl KJIETOK PACTEHUN U )KMBOTHBIX; PACTCHHS — HU3ILINE
(anabena-a30J11a) U BBICIIIE — PSICKOBBIE.

23. [Tpon3BoacTBO OMOMACCHI.

24. | OCHOBHBIE THIIBI OMOTPOIECCOB.

25. | Ilpou3BOJCTBO CIIUPTOB U MOJIMOJIOB

26. | OcobeHHOCTH OMOTEXHOJOTHYECKOTO MOJIyYeHUs] BTOPUYHBIX METa0OJIUTOB.

27. | Ilpou3BOACTBO BTOPUYHBIX METaOOIUTOB.

28. | buorpanchopmarusi.

29. | [Ipou3BoacTBO hEPMEHTOB.

30. | buorexHonornuyeckne GyHKIUU TPHOOB.

31. | bakTepun u aHOOAKTEPUH.

32. | Mcnonb3oBanue rpuO0B B OMOTEXHOJIOTHH.

33. | [Ipocreiimme B OMOTEXHOIOTHU

34. | Bogopociu B OMOTEXHOJIOTHH.

35. | Pacrenus B GHOTEXHOIOTHH.

36. | IlepciekTuBBI pa3BUTHSI OMOTEXHOJIOTHH.

37. | bopwba c BpeauTensiMu 1 OOJIE3HIMH CEIbCKOX03SICTBEHHBIX KYIBTYP.

38. | buorexHoyoruM B pereHepaiuu JanamagdToB.

39. | Co3manue OGHOMIOJIUMEPOB.

40. | YTunuzanus NECTULIUIOB U Ip. XMMHUYECKUX COSAMHEHUN B MTOYBE.

4]. N3MeHeHnue crparernv XO34MCTBEHHOW JAESATEIbHOCTH YEJIOBEKA OT XUMHU3AUUU K
OHMOJIOTU3aIUH 3EMIIEICIIHSL.

42. | lentpanbHas mnpoOiema OwoTexHONOrHH. WHTEeHCHU(pUKANUs OUOIPOIECCOB 3a CUET
MOBBIIICHUS TOTEHIMANIa OMOJIOTHYECKUX areHTOB U UX CHCTEM.

43. | YcoBeplIeHCTBOBaHNE o0opynoBaHus, MPUMEHEHUS OMOKaTaIN3aTOpPOB
(MMMOOMIIM30BaHHBIX (EPMEHTOB M KJIETOK) B IPOMBIIIJICHHOCTH, aHaJIUTHYECKON
XUMHH, MEJHIINHE.

44. | BpigBieHHE PO MHUKPOOPraHM3MOB B IUIOAOPOJUM MOYB (FyMycoOoOpa3oBaHUU U
MIOTIOJIHEHHUHU 3aI1aCOB OMOJIOTHYECKOI0 a30Ta).

45. Cranun OMOTEXHOJIOTHYECKOTO MTPOU3BOJICTRA.

46. | Ctaaust MOATOTOBKH CHIPbs U OMOJOTHYECKH JIEHCTBYIOINIEro Havama.

47. | YuacTHe MHUKpPOOPIaHHW3MOB B OMOC(hEpHBIX Npolieccax U HaIpaBlIEHHAs PEryssius MX
KHU3HEJIEATEIPHOCTH C LENbI0 PELICHUs MpOoOJIeMbl OXpaHbl OKpPY)KAIoLIeH cpeabl OT
TEXHOTCHHBIX, CEIIbCKOXO03HCTBEHHBIX M OBITOBBIX 3arpsi3HECHUH.

48. | Co3naHue 6€30TXOIHBIX MPOU3BOCTB, HE HAPYIIAIOMIUX SKOJIOTHYECKOI0 pABHOBECHSI.

48. | OCHOBHBIC IPUHIHITBI TPOMBIIUICHHON OpraHU3aIi OMOTEXHOJIOTHYECKUX POIIECCOB.

50. | Cragum OHOTEXHOJIOTHYECKOTO 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» BricTaBisiercsa  cTyaeHTy, eciu
HaKOIUTEILHOMY cTyneHT Habpan 85-100 OamnoB
pEUTHHTY) 110 UTOTY W3YYEHUS JUCUUIUIMHEI

B CEMECTPE.

«HE 3aUTEHOY BricTaBisiercss  CTyAEHTY, ecliu
CTyJIeHT HaOpan MeHee 84 GayioB
[0 UTOTY U3YYCHUS JTUCIUILINHBI
B CEMecTpe.
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8. YueOHo-MeTOoAuYecKoe 1 MH(OPMAIITUOHHOE 00ecTiedyeHue U CIIUTIITUHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHUK, yueOHOE

KoaudecTBo B
HAY4YHOM

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeTOoHYeCKoe Mmocodue,
HpPAKTHEYM, Ip.) HaumeHnoBanue
P : 9BC
WmxenepHas OMOTEXHOIOTHS: OCHOBBI 3bC
1 | JlykanuH A. B. TEXHOJIOTUU MUKPOOHOJIOIMYECKHX VYuyebHoe nocobue 2020 «ZNANIUM.CO
MIPOU3BOJCTB M"
2 OxpaHa OKpy>Karoleu cpebl: IbC
Kcenodontos b. C. p Py LHICH CPEABT: VY4aebHOe mocobue 2020 «ZNANIUM.CO
OMOTEXHOJIOTHYECKUE OCHOBBI M
3 | Cragnaunknii ['.B. DKoJorus Y4yeOHoe mocodue 2019 OBbC «IPRbooks»
4 | KnumentoBa E.I'. buonuarnocTrka u MHAMKALNS TOYB YyebHoe nocobue 2019 OBbC «IPRbooks»
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHUK, yuyeOHOe Ko.lmqecnio i
HAYYHOW
Ne nocooue, yuedOHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJi0BoOK) T'ox w3nanus oudauorexe /
n/n MeTOHYecKoe nocooue,
HpAKTHKYM, AP.) HaumenoBanme
P das 9BC
1
Jlemuna M. 1 T'eoborammia ¢ OCHOBAMI  SKOJOTHH 1 VYueOHOe mocodue 2013 OBC «IPRbooks»
reorpaduu pacTeHUN
2 | Ucupopos B. A. DKOJIOTHYeCcKasi XUMUs YyeOHoe nmocobue 2016 OBC «Jlanby
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8.3. Ilepeuyennr mpodeccuoHaAJBHBIX 0a3 JAHHBIX M MH(GOPMANMOHHBIX CHPABOYHBIX

CHUCTEM

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

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

8.4. [lepeuenb mporpaMMHOro odecrneyeHust

Ne Haumenosanue IO PexBu3uTHI noronsi)pa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 | Windows: noroBop Ne 757 or 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc | aeiicTBusi — 0ecCpovHO;
koHTpakT Ne 1653 ot 14.12.2018, cpok
JIeICTBUS — OECCPOUHO
2 Office Standard: qoroBop Ne 690 or 19.05.2015, cpok
Office Stdandard 2013 Russian OLP | neiicTBusi — 6eccpouHO
NL AcademicEdition
3 Mirapolis Human Capital Management | nunensuonssiii goroop Ne 234/10/21-K

or 19.10.2021, cpox naeiictBuS — [0
01.03.2022

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM I OCylLIeCTBJICHUSI

00pa30BaTeJILHOIO MPoIecca Mo AUCIUIIHHE

Ne
n/n

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H
Ap. 00BEKTOB /1JIsl NPOBECHUS
NPAKTHYEeCKUX U J1a00paTOPHBIX 3aHATHIA,
MOMEIIEeHUH JJI51 CAMOCTOATENbHOM
paboThl o0ydaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pPY/A0BAHMA

[TomernieHue sl CAaMOCTOSITEIBHOM pabOThI CTOJIBI, CTYJIBSI, KOMITBIOTEPHI
obyuaromuxcs. (I'-401)

KomnbroTepnsliit knacc. YueOHas ayautopus | IlepeHOCHOH MpOEKTOp, SKpaH, CTOJbI
JUIS IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIA. | YIeHUUECKHUEe, CTOJ IIPEroAaBaTeIbCKUM,
VYuebHas  ayauTopus AN IPOBEAEHUS | CTYNbs, JOCKAa ayAWTOpHas (MapKepHas),
3aHATUA  ceMuHapckoro Tumna. Yue6OHas | IIK c Beixonom B cetb HTEpHET
ayauToOpusl JUIs TPOBEICHMS J1abOPaTOPHBIX
pabot. YueOHasi ayauTOpusi Jjisi KypCOBOTO
MIPOEKTUPOBAHUS  (BBIIOJIHEHUS KYPCOBBIX
pabot). YueOHast ayauTopust Tl TPOBEACHHUS
IPYNIOBBIX u MHIVBUAYAJIbHBIX
KOHCynbTallMii YueOHasg aynuropus JUis
IIPOBEJIEHUS 3aHATUN TEKYIIETr0 KOHTPOJI U
npomexyrounoii arrecrarmu (YJIK-314)

Aynutopust Be6-KOH(pepeHIuil. OKkpaH TEJIEBU3UOHHBIH, HIMpMa,
YyeOHass ayautopust Ui TPOBEICHUS | IPOKEKTOP Ha HITaTUBE, CTOJ
3aHATUM  JIGKIMOHHOTO THMA. Y4eOHas | mpenojaBaTelbCKHid, CTYJ
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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

n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

ayIuTOpUsl s IPOBENCHUSI  3aHATUU
CEMHHApPCKOro TUna. YueOHas ayuTopus JUis
KYpPCOBOTO IPOEKTHUPOBAHUS (BBIMOIHEHHUS
KYpPCOBBIX Pa0o0T). YueOHas ayauToOpus IS
MIPOBEACHUS TPYNIOBBIX U WUHAUBUIAYaJIbHBIX
KOHCYJbTallMii  YueOHas ayauTopus JUIs
MIPOBEACHUS 3aHATUN TEKYIIEro KOHTPOJISA U
npomexyrouHoi arrecraimu (YJIK-810)

IpenoaaBaTeIbCKUH, TpaHCIIapaHT-
NepeTsHKKA, CHCTEMHBIN OJI0K

23




		2023-03-03T18:34:20+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




