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JIner akTryanu3anuu pado4eil nporpaMmsl

Pabouas mporpamMma nepecMoTpeHa, 00CykeHa U 0100peHa 11 peanuzaruu B 2027 - 2028
y4eOHOM Toly Ha 3aceqanuu Kadgeapbl [IpoMbIIIICHHOW SKOJIOTHH U 0€301TaCHOCTH

[IpoTtokon ot 20 1. Ne

3aB. xadenpoit 10.B. Comosa

Pabouas mporpamma nepecMoTpeHa, 00cyxkaeHa u oqoopena s peanuszanuu B 2028 - 2029
y4eOHOM rofly Ha 3aceqaHuu kadeapsl [IpoMbIIIIEHHON SKOIOTHH U OE30MaCHOCTH

[Iporokom ot 20 . Ne
3aB. xkadenpoii 10.B. ComoBa




1 Heau ocBOeHNS AUMCHUILTHHBI (MOXYJIA)

Henstmu ocBOEHUS TUCHUIUIMHBI (MOAYIs1) «BHOTEXHOIOTNYECKUE MPOLIECCHI 3AIIUTHI
OKPYXaIOWIEH CpeabD ABISIOTCS:

-c(hopMUpPOBATH y CTYIEHTOB 3HAHHI B 00JIACTH UCIIOIB30BAHUS
OMOTEXHOJIOTUYECKHX TPOILIECCOB B PEUICHHE MPOOIIEM 3alMThI OKPY>KAIOLIEH CPeIbl OT
TEXHOT'€HHOI'O BO3/ICICTBUS;

-BbIpa0OTaTh HaBBIKU B 00JaCTH 001IEH MUKPOOHOIOTUU U MUKPOOUOIOIrHYECKUMU
IpoLeccaMy MpeBpallieHuss OpraHMYeCKUX U MUHEPAJIbHBIX BEUIECTB MO/ BIUSHUEM
aHa’pOOHBIX U aHA3POOHBIX MUKPOOPTraHU3MOB U (PEpMEHTATUBHOIO KaTajau3a

2 MecTo qucHuILUIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucnunnuHa bBUOTEXHOIOTHYECKHUE IPOLECCHI 3alIUThI OKPYKAKOLIEH CPelIbl BXOIUT
B 4aCTh Y4eOHOr0 I1aHa (opMUpYyEMyI0 yUaCTHUKaMU 00pa30BaTEeIbHBIX OTHOILICHHHA
00pa3oBaTeNbHON POTPaAMMBI.

Jist u3yueHust JUCUUIUTMHBI HEOOX0IMMBI 3HAHUS (YMEHUSs, BIIAICHU),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHUS AUCIHUILTNH/ IPAKTHK:

[IpuHIMIBI CO3MaHMs MAIOOTXOAHBIX, PECYPCOCOEpEraroIuX U HKOJOTHUECKU
0€e30IacHbBIX TEXHOJIOIMUYECKUX IPOLIECCOB

CoBpeMeHHbIE METO/IbI KOHTPOJISI COCTOSTHUSI IPUPOTHON Cpebl

OU3UKO-XUMUYECKHE TIPOIIECCHI 3alIUTHI OKPY KAIOIIEH CPe/IbI

3Hanus (yMEHUs, BIIAJACHUS ), TOTYYCHHbIEC IPU U3yYEHUH JaHHON JTUCIUIUTMHBI
OyayT HeOOXOAUMBI [T U3yUEHHs TUCIUIUTMH/TIPAKTHK:

IloxroroBka k caaue U caya rocy1apCTBEHHOIO 3K3aMEHa

3 Komnerenunu ody4yaromerocsi, Gopmupyembie B pe3y/jbTaTe 0CBOCHUSA

AUCHUILVIMHBI (MOYJIs) ¥ INIAHMPYeMble pPe3yabTaThbl 00y4eHust

B pesynbTare ocBOeHUS AUCHUILIUHBI (MOAyJis) «brnoTrexHonorndyeckue nporeccsl
3alUThl OKPYKAIOLIEH cpelibl» 00ydaroLuiics JoKeH 001a1aTh ClIeayIUMU
KOMIIETEHIMSMHU:

KO,Z[ HHIWKaATOopa I/IH[II/IKaTOp JOCTHOKCHUS KOMIICTCHIIUN

[TK-1 CnocobeHn pa3zpabaTeiBaTh U MPOBOAUTH IKOJIOT0-IKOHOMUYECKOE 000CHOBAHHE
TUTAHOB BHEJPEHHUS HOBOW MPUPOTOOXPAHHON TEXHUKU U TEXHOJIOTUH B OPraHU3aINH

[IK-1.1 Pa3zpabarpiBaeT MamooTX0IHBIE U O€30TXOAHBIC TEXHOJOTHH U
OIICHMBAET BO3MOXKHOCTh MX UCIOJIb30BAHUS B OPraHHU3AIMH

IIK-1.2 O060CHOBBIBAaET U PEKOMEHYeT K MIPUMEHEHHUIO B OpraHU3aIluu
MAaJI0OTXOIHBIE U OE€30TXOMHBIE TEXHOIOTUU

IIK-1.3 [TpoBoauT pacyeTsl Il SKOIOT0-dPKOHOMUYECKOTO 0O0CHOBAHUS

BHEJPEHHUS B OpraHU3alii HOBOM NPUPOJOOXPAHHOW TEXHUKH U
TEXHOJIOTHH ¢ Y4EeTOM HaWIy4IINX JOCTYIHBIX TEXHOJOTHH B 001aCTH
OXPaHbl OKPY>KAIOIIEN CPEJIBI.

[TK-3 Crioco6eH ocymecTBIsATh KOHTPOJIb BBITOJIHEHHS TPEOOBAHUH K SKCILTyaTalluu
COOPYKEHHUH U YCTPOUCTB ISl 3aIIUTHI OKPYKAKOIIEH CPEAbl OT HETATUBHOTO BO3JAEHCTBUS
IIPOU3BOACTBEHHOM AESITEIIBHOCTH OpraHnu3aluu

I1K-3.1 Paz6upaetcs B ycTpoHCTBE U MPUHIMIIE AEHCTBUS OUUCTHBIX YCTaHOBOK
U COOPYKEHUIN
[1K-3.2 Ocy1ecTBIsieT KOHTPOJIb TEXHOJIOTMYECKUX TapaMeTpOB U

3G PEKTUBHOCTH pabOThI COOPYKEHUN M YCTPOUCTB JUISL 3aLUThI
OKpY’KaloNIeH Cpeibl OT HEraTUBHOT'O BO3JCHCTBHUS B OpraHU3aIuu

IK-3.3 [IpoBOAUT KOHTPOJIb COOIOACHUSI HOPMATHBOB JIOITYCTUMOTO
BO3/ICHCTBUS Ha OKPY’KAIOUIYIO CPEAy MPH OCYIIECTBICHUN
JESITeTbHOCTH OPTaHU3AINH




4. CTpykTypa, 00b€M U copepKaHNe JUCHUUILIMHBI (MOXYJIS)
OO61mas TpyJ0€MKOCTh AUCHUIIIMHBI COCTaBISAET 3 3a4eTHBIX enuHuI] 108 akas. yacoB, B TOM

qucCJic:

— KOHTaKkTHas paboTta — 37 akaj. 4acos:

— ayauTopHas — 36 akaj. 4acos;

— BHeayauTopHas — |  akaj. 4yacos;

— camocTosTenpHas pabora — 71 akaj. 4acos;
— B hopMe IpaKTHUUECKOi moAroToBkH — 0 akaj. Jac;

d)opMa aTTeCTaluu - 3a4CT

AynuTtopHas 3 =
e KOHTaKTHas pabora = ®dopma TeKymero
5 H
B aKaj. yacax 3 Bun KOHTPOJIS
Pasnen/ Tema 3 (B axan ) Ex y p Kon
g 3 © | caMOCTOATENBHOM | YyCIIeBaeMOCTH U
JUCIUTUINHBI 5 S . | KoMmereHUUH
@) g 5 paboTbI MPOMEKYTOTHON
Tlex mab. | mpakr. z'g aTTeCTalluu
3aH. 3aH. L
1. 1. O6mas MuKpoOHOIOrUs
CamocrosTensHoe
U3y4YeHUe
1.1 O6mas vaeH!
y4eOHO u
MHUKpoOHoorust. [TpuHIHMITEL . CamooTtyer. IK-1.1, TIK-
4 4 4 21 Hay4YHOU
CHCTEMaTHUKH Koncnekr 3.1
JIUTEPaTypHI.
MHUKPOOPTaHH3MOB
CocraBnenune
KOHCIIEKTa
Wroro no pazneny 4 4 21
2. 2. Mutonorus OakTepuit
2.1 ®usnonorus
MHUKPOOPTaHH3MOB. CamocrosiTeTbHOE
IpeBpamenne U3ydYeHUe
MHUKPOOPTaHU3MaMHU YeOHOM U
COG;)I/IHepHI/II\/'I TJepoJia B 4 4 4 21 yHa YHOU Camoorser. TIK-1.2, TIK-
yriep y Koncnekr 3.2, TIK-1.3
aHa’POOHBIX U a9POOHBIX JIUTEPATYPBHI.
ycnoBusix.IIpespamenne CocraBnenune
MHUKPOOpPTaHH3MaMH KOHCIIEKTa
MUHEpPaITbHBIX BEIECTB
HWroro no pasaeny 4 4 21
3. 3. buorexnonorus
INoaroroska x
CEeMUHAPCKOMY
3aHSTHIO.
CamocrosiTenpHOE
3.1 BuOOOBEKTHI: CIIOCOOBI KoinokBuym.
U3y4YeHHE ITK-1.3, TIK-
UX CO3JIaHUS U 2 2 6 . CamooTuer.
yueOHOM u 3.3
COBEPIICHCTBOBAHUS 4 . Koncnekr
Hay4YHOU
JUTEPaTyPHI.
CocraBienue
KOHCIIEKTa
3.2 CnocoObI BeICHHS 4 4 6 Tlogroroska k Komnnoksuym. I1K-1.3, TIK-
OHOTEXHOJIOTUIECKOTO CEMHHAPCKOMY CaMoo0TueT. 3.3




3aHATHUIO.

CamocrosiTenbHOE

U3yueHHe

y4eOHOM n
mporecca . Koncnekr

Hay4YHOU

JATEPaTypHl.
CocraBienue

KOHCIIEKTa
Wroro no pazaeny 6 6 12
4. 4. buorexHonoruyeckue
MPOIIECChl B PEIICHUH TPo0IeM
OXpaHbI OKPY’KaIOMIEeH cpebl
4.1 buonornyeckas o4uCTKa
CTOYHBIX BOJI.
Buosoruyueckas 04nucTKa
CTOYHBIX BOJI B

CamocrosTenpHoe

HCKYCCTBEHHBIX H3VUCHHE
adPALMOHHBIX yHenr TIK-1.1, TIK-

yueOHoil u
COOpYKEHHSX. AHadpoOHas . CaMoOoTuUeT. 3.1, TIK-1.2,

4 4 11 Hay4YHOU
OYKMCTKA CTOYHBIX BOJ U HTepaTyph Koncnekr TIK-1.3, TIK-
00paboTKa 0CaIKOB. THE ) 3.2, IK-3.3
p A Apy CocraBnenue ’

HarpaBJeHHUs TPUMEHEHHS

KOHCIIEKTa
OMOTEXHOJIOTUYECKUX
MPOIIECCOB B PEHICHUH
npo06iieM OXpaHsbl
OKpYy Karommen cpesl
HWroro no pazneny 4 4 17
HWroro 3a cemectp 18 18 65 3a4€T
Hroro no aucuumninne 18 18 71 3a4uer




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B nporecce npenogaBanus AMCUUILUIMHBI « BHOTEXHOIOIMUECKUE MTPOLECCHI 3alUThI
OKpY>Kalollel CpebI»IPUMEHSIOTCS TPAAULMOHHAS U HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHAS
00pa3oBaTesIbHbIE TEXHOJIOTHH.

Cuctema opranu3any yaeOHOro rnpouecca JoKHA ObITh OpUEHTHPOBAHA HA
MHAVBUAYaJIbHBIN MOAXO0/ K yYalllUMCS U I0JIKHA COAEPKATh 3aJaHMsl pa3HOTO YPOBHS
CJI0)KHOCTH, pa3HOOOPa3HOr0 COJIPKAHUSA U, COOTBETCTBEHHO, OLICHUBATHCS I10-PAa3HOMY.

[IpakTUyeckue 3aHATHS IPOBOAATCS C UCIOIB30BAHUEM METO/Ia — «00y4YeHHue Ha
OCHOBE OIbITa» I CO3JaHMsI AaHAJIOTUI MEKIY N3y4aeMbIMU SIBJICHUSIMU U 3HAKOMBIMU
CTYZICHTaM >KU3HEHHBIMH CUTYalUsIMH U OoJiee TIIyOOKOTro YCBauBaHHS N3y4aeMbIX
BONpocoB. CTyAeHTaM BBIIAIOTCS 3a1aHUs 3aKPEIUIIOIINE 3HAHUS, MOACIUPYIOIINE
TEXHOJIOIMYECKHE MpoLiecchl. BhICOKas CTENEHb CaMOCTOSATENIBHOCTH UX BBIOJIHEHUS
CTY/I€HTaMH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIUIEHHS U 00Jiee TITyOoKoMy
OCBOEHHIO TEOPETUYECKHUX MOJIOKEHNUI U UX IIPAKTUUECKOI0 UCTIoab30BaHus. [Ipu
cobeceIoBaHUH U 3KCIIPECC-O0IPOCE MPOBOAUTCS JUCKyCCUs U (OPMYJIUPYETCs BEIBOA 00
ONTUMAJILHOM PEXHUME O0YUECHHUS.

Ha npakTiueckux 3aHATUSAX TPUMEHSIOTCS TaKXKe CIECIYIOIIUe BUIbI O0yUCHHS:
KOHTEKCTHOE 00y4eHHUEe, MEXAUCIUIUINHAPHOE 00yUueHHe, IBpUCTHIECcKas Oecena,
[I03BOJIAIOIIME HAXOAUTh OT-BET HA IPO0JIEMy, UCII0JIb3Ys 3HaHUS, TIOJYyUYEHHbIE U Ha IPYTUX
JUCLUIUINHAX.

CamocrosTenbHas padoTa CTyI€HTOB CTUMYJIUPYET CTYJCHTOB K CAMOCTOSITETIbHOM
IpOpabOTKE TEM B MPOLIECCE BBINOIHEHUS KypCOBOM pabOThI U MMOATOTOBKH K MPAKTUYECKUM
3aHATUSAM.

B xone 3ansaTHl npeanongaraeTcs UCHOIb30BaHUE KOMILIEKCa MHHOBAIIMOHHBIX
METOJI0OB MHTEPAKTUBHOTO 00yUYEeHUs, BKIIOYAIOIINUX B Ce0s:

- co37]aHKe MPOOJIEMHBIX CUTYAIIUN C TIOKa3aTeJIbHBIM pEIIeHUEM MTPOOIeMbI
IpernoiaBaTesneM;

- CaMOCTOSITENIbHYIO TOMCKOBYIO JESTENIbHOCTh B PEIICHUU YUeOHBIX MPpoOeMm,
HaIpaBJIsIEMYI0 IPENOAABATENIEM;

- CaMOCTOATEJIBHOE PELIeHHE PO0IeM CTYEHTaMH 110/l KOHTPOJIEM IIPENO1aBaTells.

- Ipo0OJIEMHOE 00y4YEeHUE — CTUMYJIMPOBAHHE CTYAEHTOB K CAMOCTOSATEIBHOM
«7100b14€» 3HAHUH, HEOOXOIUMBIX JJISl PEIIEHUS] KOHKPETHOM MPOOIeMBl.

- KOHTEKCTHOE 00y4YeHHE — MOTUBALUS CTYIEHTOB K YCBOCHHIO 3HAHUI ITyTEM
BBISIBJICHUS CBSI3€H MEKy KOHKPETHBIM 3HAHUEM U €r0 PUMEHEHHUEM.

- 00y4eHHEe Ha OCHOBE OIbITa — AKTUBU3ALIMs TO3HABATENILHOM 1€ TEIbHOCTH
CTYJIEHTOB 3a CUET acCOIMAIH UX COOCTBEHHOI'O OIbITA C MIPEIMETOM H3yUEHUS.

- HHAUBUAYaIbHOE 00yUeHHe — BBICTPAauBaHUE CTYJEHTaMH COOCTBEHHBIX
00pa3oBaTeNIbHbIX TPAEKTOPHII Ha OCHOBE ()OPMUPOBAHUS HUHIUBUAYATbHBIX YIEOHBIX
IUTAHOB U IIPOTPAMM C YYETOM MHTEPECOB U MPEINOYTEHUI CTY/I€HTOB.

- MEXJIUCIMIUIMHApHOE 00y4YeHUe — HCII0JIb30BaHUE 3HAHUM 13 pa3HbIX oOnacTeil, nx
IpYNIIMPOBKA U KOHIEHTPAlKs B KOHTEKCTE KOHKPETHOH peraeMoi 3a1a4uu

6 YueOHO-MeTOAM1YECKOE 0O0ecTIeueHHe CAMOCTOATEIbLHOH PadoThl 00y4aroIMXcst

[IpencraBneHo B NpUIIOKEHUH 1.

7 OueHoYHbIE CpeCTBA /IS IPOBeIeHUs MPOMEKYTOYHON aTTeCTAMHU
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOEe M HH(POPMALIMOHHOE 00ecTieYeHHe TUCUMILTUHBI
a) OcHoBHas1 UTEpaTypa:
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AJIEKTPOHHBIH // Jlanb : AIIEKTPOHHO-OMOIMOTEIHAS cucrTema. — URL:
https://e.lanbook.com/book/45628 (mata obpamienus: 24.03.2026). — Pexum goctyma: ajis
aBTOPU3. MOJIb30BATEIICH.



https://urait.ru/bcode/588617
https://znanium.ru/catalog/product/2173239
https://urait.ru/bcode/599025
https://znanium.com/catalog/product/2111793
https://znanium.com/catalog/product/2065441
https://e.lanbook.com/book/480245
https://znanium.ru/catalog/product/2168872
https://host.megaprolib.net/MP0109/Download/MObject/394
https://znanium.ru/catalog/product/2136192
https://e.lanbook.com/book/45628

6. [lleBuenko, T. M. UmkxenepHas 3ammra oOKpy)aroien cpessl : yaeoHnoe mocooue / T.
M. llleBuenko, U. I1. ['opronoBa. — Kemeponro : Ky3I'TY umenu T.®. ['opbauesa, 2013. — 123
c. — ISBN 978-5-89070-915-8. — TexkcT : snekTpoHHbIi // JIaHb : 37IeKTpOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/69541 (nata obpamenus: 24.03.2026). — Pexum
JOCTYTIA: JIJISl aBTOPHU3. TIOJIh30BATEIICH.

B) MeToanueckue ykazaHus:

1. CmonsieB, B. II. OcHoBbl OumorexHoyioruu. Hay4Hble OCHOBBI OMOTEXHOJOTHH :
yuyeonoe nmocobue / B. I1. Cironsie, E. A. [Tnomko. — Cankr-IletepOypr : CIIOIJITY, 2012, —
112 c¢. — ISBN  978-5-9239-0487-1. —  Tekctr:  onekTpoHHblii /  Jlanb
SIIEKTPOHHO-OMOMmoTeynas cucrema. — URL:  https://e.lanbook.com/book/45315 (mata
obpamenus: 24.03.2026). — Pexum goctyna: Jyisi aBTOPHU3. MMOJIb30BaTEIICH.

2. Cemenona, E. ®@. buorexnonorus. CuryanmoHssie 3a1a4u : yaueOHoe rmocodue / E. @.
CemenoBa. — Ilensza : IIT'Y, 2019. — 176 c¢. — ISBN 978-5-907102-68-2. — TekcT :
AJIEKTPOHHBIH // Jlanb : 3JICKTPOHHO-OMOIMOTEeYHAs cucrema. — URL.:
https://e.lanbook.com/book/162251 (mata obparuenus: 24.03.2026). — Pexkum gocTyma: uis
aBTOPH3. MIOJIb30BATEIICH.

3. Baiicman, S1. 1. MukpoOHo0THs 1 OCHOBBI OMOTEXHOJIOTHH : yueOHoe mocodue / 5. U.
Baiicman, T. A. 3aiinera, JI. B. PygakoBa. — Ilepms : ITHUITY, 2008. — 203 ¢. — ISBN
978-5-398-00081-8. — Tekcr : anekTpoHHBIN // JIaHb : DJIEKTPOHHO-OMOINOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/161022 (nara obpamienus: 24.03.2026). — Pexum noctyma:
JUTSL aBTOPH3. MOJIb30BATENEH.

4. IlnotHukoBa, P. H. OcHOBBl npupomooxXpaHHbIX OHOTexHOJOrHi. IlpakTukym :
yuebHoe nocobue / P. H. [Inotauxosa, O. JI. Memepsikosa ; nox peaakuueit I1. T. CyxanoBa. —
Boponex : BIYUT, 2021. — 99 c¢. — ISBN 978-5-00032-509-4. — Tekcr : aneKTpoHHBbI# //
Jlanb : anekTpoHHO-OMOMHOoTeuHas cuctema. — URL: https://e.lanbook.com/book/254426 (narta
oOpamienus: 24.03.2026). — PexxuM goctyna: uis aBTOpPH3. MOJIb30BaTENCH.

r) [lIporpammHuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpamMmmuoe oGecnieuenne

HaumenoBanue N
10 Ne norosopa CpoKk JeiicTBUS JIUIICH3UH
MS Office 2007 |\ |35 o1 17.09.2007 GeccpodHo
Professional
7Zip cB00OOIHO pacnpocTpansemoe [10 OeccpoyHO

IIpodeccuonaibubie 6a3bl JAHHBIX U MHGOPMAIHOHHBbIE CTIPABOYHbIE CUCTEMBI
HasBanwue kypca CchIIKa

HammonansHas I/qu)opuMaHHOHHo-aHanHTquCKas{ URL:
cucteMa — Poccuiickuii MHACKC HAYYHOTO IIUTUPOBAHUS hitps://elibrary.rufproject risc.asp
(PUHIL)
OnekTpoHHas 0a3a nepuoauyeckux n3nanuii East View
Information Services, OOO «MUBUC»

9 MaTepuajJbHO-TEXHHYECKOE 00ecneueHrue JUCHUIIJINHBI (MOIYJIA)

https://dlib.eastview.com/

MaTepHaHBHO-TeXHquCKOG obecrnieucHUe JAUCIHUITIIIMHBI BKIIIOYACT!:
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Tun u HazBanue ayautopun OCHAILIEHUE ay AUTOPUH

VY4eOHble ayAUTOPUH [UI IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA
MynbsTHMeauiHbIE CPEACTBA XPaHEHU, NIepelauy U MPeICTaBIeHUs] HH)OpMaIH

VY4yeOHble ayAUTOPUH VI IPOBEIECHUS MPAKTHUECKUX 3aHATHH, TPYIIOBBIX U
WHAVBUAYaJIbHBIX KOHCYJIBTALUH, TEKYLIETO KOHTPOJISA ¥ POMEKY TOUHOU
aTTecraunu MynpTUMEINIHBIE CPEACTBA XPAaHEHU, IEpeadn U NPeCTaBICHUS
uHpOpMaLUH.

Jlocka, MyJIbTUMEIUUHBIN IIPOEKTOP, IKPaH.

[Tomerenus a1t caMOCTOATENBHOM paboThl 00yvaromuxcs [lepconanbuble
kommsioTepsl ¢ makerom MSOffice, Beixoom B IHTEpHET U € JOCTYIIOM B DJICKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENIbHYI0 CpEly YHUBEPCUTETA

[Tomermenue asst XpaHeHHs U TPOPHUIAKTHUECKOro 00CTyKMBaHUs y4eOHOTO
obopynoBanus HIkads! 111 XpaHeHus: y4eOHO-METOAMYECKON JOKYMEHTAIMU, Yy4eOHOTro
00opyaoBaHUS

WHcTpyMeHTHI 17151 peMOHTa J1a00paTOPHOTO 000PYA0BaAHHS



Ipuioxkenne 1
6 YueOHO-MeTOAMYECKOE 00ecTieueHre CAaMOCTOATEeIbHOH PadoThl 00yYAKIIMXCH

ITo pmucnuminHe «BHOTEXHONOIMYECKHE TIIPOLIECCHl 3alIUThl  OKPYXKAIOUIEH CpenbD»
IpeIyCMOTPEHA ayAUTOPHAs U BHEAyJUTOPHAsi CAMOCTOSITEIbHAsl paboTa 00yYaromuxcs.

AynuTOopHas caMOCTOsATeNIbHAs paboTa CTYJECHTOB MPEINOoIaracT HaMCaHUEe KOHTPOJIBHBIX
paboT Ha MPAKTHUYECKUX 3aHATHSIX.

IIpumepHbIe BONPOCHI I Ay IUTOPHBIX KOHTPOJIBbHBIX PadoT:

1. Posip u 3HaueHHME MHUKPOOPTaHU3MOB B IPUPOAE U XO3SIMCTBEHHON JE€ATEIbHOCTH
YesloBeKa.

2. CucremaTiKa MUKPOOPIaHU3MOB Ha OCHOBE CTPOCHHUS KJIETKH U siIepHOro anmnapara. /[sa
BUJIA KJIaCCU()UKALIMU MUKPOOPTraHU3MOB.

3. Ctpoenue OakrepuanbHOM KiaeTkH. OCHOBHBIE KOMIIOHEHTHI MpoToriazMbl. OyHKIMK
[IUTOIIa3MAaTHYECKOH MEMOpaHBbI.

4. DneMeHTHBIH 1 XUMUYECKHI cOCTaB OaKTepHaIbHOM KIETKU.

5. ®uzuonoruss MUKpoopraHuzMoB. [loHsATHE mpolLeccOB NMUTaHMS, JbIXaHUS U OOMEHa
BEIICCTB 0AKTePUATBHOM KIICTKH.

6. IlpeBpaiieHue yrieBoJOB MUKpPOOPraHM3MaMU B aHa’3pOOHBIX yCIIOBUAX. MexaHu3m
[JIMKOJIN3a, €r0 OCHOBHbBIE CTA/IUU.

7. Tunel OpokeHus. OCHOBHBbIE TPOAYKTBHI, OOpa3yloIIUEecs IPH MOJOYHO-KHUCIIOM,
MacJIIHOKMCIIOM W CHUPTOBOM THINAax OpOXEHHsA YIIIEpOJCOJEpXKAaIlUX OpraHMYECKUX
COECIUHEHUN.

8. IlpeBparieHne MUKPOOPTaHU3MaMH OPraHMYECKUX COEIMHEHUI B adpOOHBIX YCIOBHAX
(omucaHue MPOLECCOB OMOXUMHUUECKOTO OKUCIICHUS YPABHEHUSMH XUMUYECKHX PeaKIuil).

9. MukpobuaipbHOE TpEBpalleHHEe HEOPTraHWYECKHX COCOUHEHUH cepbl. OmnucaHue
YPaBHEHHUSAMH XUMUYECKUX PEAKLIUN MMPOLEeCChl OMOXUMHUYECKOTO OKUCIIEHNS U BOCCTAaHOBIICHUS
COEIMHEHMI Cephl.

BaeaynutopHass camocrosATenbHas pa0oTa OOydYarOUIMXCSl OCYILECTBISETCS B BHUJE
U3yUYeHHsI JUTEPATyPhl IO COOTBETCTBYIOLIEMY pa3zelly ¢ popaboTKOil MaTepualia, COCTaBICHUs
KOHCIIEKTA, TIOJATOTOBKU K CEMMHApaM U HaITUCaHUs KypCOBOM pabOTHI.

IIpumepHbIe TEMBbI CEMHUHAPOB:

1. Cemunap-noxnan: «PU3HOIOTUSI MUKPOOPTAHU3MOBY.

2. Cemunap-muckyccusi: «lIpeBpaiieHne MHUKpPOOpraHM3MaMHU COEIUHEHUH yTriepoja B
aHa’pOOHBIX U a3POOHBIX YCIOBUSIXY.

3. Cemmunap-muckyccusi: «[IpeBpaimenie MHUKpPOOPraHW3MaMU MHHEPATHHBIX BEIIECTBY.

4. Cemunap-nuckyccusi: «bH00OBEKTHI: CITOCOOBI UX CO3aHUS U COBEPIICHCTBOBAHUS.

5. Cemunap-noxnaa: «CrnocoObl BeZileHHs: OMOTEXHOJIOIMYECKOTO MPOLIECCay.

6. Cemunap-noknana: «buogornyeckass O4MCTKA CTOYHBIX BOI.

7. CemuHap-guckyccusi:  «Jlpyrue HampaBieHMs TNPUMEHEHUS OHOTEXHOJOTHYECKUX
IPOIIECCOB B PEIICHUH MPOOIEM OXPaHbI OKPYKAIOLIECH CpeIbD».



IIpuioxenne 2

OneHo4HBIE CpeICTBA A5 NPOBeICHUsI IPOMEKYTOUYHOM aTTecTANMA
ILnanupyemMbie pe3yJbTaThl 00YUeHHsI H OLIEHOYHbIE CPeICTBA /ISl IPOBEAeHUsI IPOMEKYTOYHOM aTTeCTALUM

CTpyKTypHBIii
AJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaTbl 00yUeHUS

OrneHOYHBIC CPEACTBA

ITK-3: CnocoGeH ocymecTBJIsATH KOHTPOJIb BBINOJTHEHHS TPEOOBAHMI K IKCILIyaTALMH COOPYKEHHMI U YCTPOHCTB AJIsl 3aIMThI
OKpY:Kalolleil cpeAbl 0T HErAaTUBHOIO BO3/1eliCTBHS NPOU3BOJACTBEHHOII /1esiTe IbHOCTH OPraHU3aIUH

IK-3.1

PaszOupaercs B ycTpoiicTBe U IpUHLINIIE
JIEUCTBUS OYMCTHBIX YCTAHOBOK U
COOPYKEHHI

Ilepeuenv meopemuueckux 60NPOCoO8 K 3a4emy:

1. 3akoHOMEpHOCTH OMOXUMHUYECKOTO OKUCIIEHUS] OPraHMYECKUX BEIIECTB.

2. BrnusHue pa3nn4HbIX (aKTOPOB HA CKOPOCTh OMOXMMHUYECKOTO OKHCIICHHUS.

3. buonornyeckas OuMCTKa CTOYHBIX BOJ B UCKYCCTBEHHBIX a3pallHOHHBIX

coopy keHMsIX (0nounabTpax u a3poTeHKaAX).

4. AHa’poOHas OYMCTKA CTOYHBIX BOJ M 00pabOTKa 0CaIKOB.

5. [lpyrue HampaBieHHs IPUMEHEHHsI OMOTEXHOJOTMUECKUX MIPOLIECCOB B PEILICHHE
npo0JIeM 0XpaHbl OKPYKaIOLIEH cpebl (OMOre0TeXHOIOTHs, OMOIHEPTETHKA).

6. Pousib 1 3HaUEHHE MUKPOOPTaHU3MOB B IPHUPOJIE M XO3AWCTBEHHOH 1A TETILHOCTH
YeJI0BEKa.

7. CucremMaTvka MUKPOOPIaHU3MOB Ha OCHOBE CTPOCHUS KIIETKH U SAEPHOTO
anmapara. /[Ba Buia xinaccupuKaii MUKPOOPTaHU3MOB.

8. Crpoenue GakTepuabHON KiIeTKH. OCHOBHBIE KOMIIOHEHTHI ITPOTOILIA3MBI.
@OyHKIUHM HUTOIUIa3MaTHYECKON MeMOpaHsbI.

9. DneMeHTHBI U XUMHUYECKUI COCTaB OAKTEPHATbHON KIIETKH.

10.  ®wusmonorus MEKpoOpraHu3MoB. [TOHATHE TPOLECCOB NMUTAHHS, IBIXAHUS U
o0MeHa BelIecTB 0aKTepHaIbHOM KIIETKH.

I1K-3.2

OcymiecTBIsIET KOHTPOJIb
TEXHOJIOTUYECKUX NapaMeTPOB U

s exTuBHOCTH PAOOTHI COOPYKEHUN U
YCTPOUCTB JUISI 3aLIUTHI OKPYKaroIei
Cpelbl OT HETAaTHBHOTO BO3JICHCTBUS B
OpraHu3aIu

Ilpakmuueckue 3a0anus (3cce):

1. MukpoOuanbHoe npeBpalleHre coequHeHnit azora. [Iponeccsl aMMonupukanuy,
HUTpUUKaK, TeHUTpUuUKaIuu U GuKcaluu aTMochepHoro a3orTa.

2. OcHOBHBIE 33/1a4H, pellIaeMble IPOMBIIUIEHHONH MUKPOOHOIOTHEH
(OnoTexHomoruei).

3. Ilonsitre 6moo0bexTa. CriocoObl CO31aHUs  COBEPIICHCTBOBAHUS OMOOOBEKTOB
(MyTareHes M celleKIusl, KIICTOYHAsI M TeHHasi nHKeHepus, MmkeHepHas




SH3UMOJIOTHSA).

4. Obm1as xapakTepucTHKa OMOTEXHOJIOTHYECKOTo npouecca. Kinaccupukarms
OMOTEXHOJIOTNIECKOTO MPOU3BO/ICTBA MO TEXHOJIOTHUECKIM ITapaMeTpaM.

5. MuUKpOOHOJIOTHYECKUE METO/IbI OUUCTKH CTOYHBIX BOJI. MUKpPOOPTaHU3MBI
aKTHBHOTO HMJIa U OMOTUICHKH.

6. 3aKOHOMEPHOCTH OMOXUMHUYECKOTO OKUCIICHHS OPTraHUYECKUX BEIECTB. Biusiaue
Pa3IUUHBIX (PAKTOPOB HA CKOPOCTH OMOXMMHUYECKOTO OKUCIICHHS.

7. Buonoruueckasi O4MCTKa CTOYHBIX BOJ B HCKYCCTBEHHBIX a3pallMOHHBIX
COOpYKEeHHIX (OMOPMIBTPax M a3pOTEHKAX ).

8. AHa’poOHast OYMCTKA CTOYHBIX BOJ M 00pabOTKa 0CAIKOB.

9. [lpyrue HanpaBieHus IPUMEHEHNSI OMOTEXHOIOTUYECKUX TPOLIECCOB B PEIICHHE
po6JIeM 0XpaHbl OKPYKAIOLIEH cpe/ibl (OMOre0TeXHOIOTHs, OMOIHEPTETHKA).

I1K-3.3

[TpoBOIUT KOHTPOJIb COOJIIOICHHMS
HOPMATHBOB JIOITYCTUMOT'O BO3JICUCTBUS
Ha OKPY’KAIIIYIO Cpey Mpu
OCYILIECTBIICHUU JEATETbHOCTH
OpraHu3aIu

IIpumepHuiii nepeyenb mem Kypcoguix pabom:

1. YenoBek u Okpy>karorias cpena

2. MuKpoopranu3Mbl 1 OKpy>Karolas cpesa

3. buorexHonorus - 0cHOBa 3KOOMO3aIUTHBIX TEXHOJIOT U
4. buonoruyeckasi O4YMCTKAa CTOUYHBIX BOJL

5. buonoruueckas o4ncTKa MOYBHI U TPYHTOB OT He(TE3arpsi3HEHUI

6. MukpoOuosoruyeckasi O4ucTKa OTpabOTaHHBIX ['A30BO3YIIHBIX BEIOPOCOB

7. BHepeHue HOBBIX TEXHMUYECKUX PELICHUN M0 YJIyUIIEHUIO OXpaHbl OKPY KaroLel
Cpelbl Ha OMOTEXHOJIOTMYECKUX MPEANPUITUAX

8. bakTepuanbHoOe BbIIEIaYMBAHUE METAIIOB U3 TEXHOTEHHBIX OTXOJIOB

9. O6paboTKa 0CaKOB CTOYHBIX BOJ U BO3MOXKHBIE CITOCOOBI X YTHIU3AINH

10. Bo3MOXHOCTB CO37[aHHST MAJIOOTXOTHOTO OMOTEXHOJIOTHYECKOTO MTPOU3BOJICTBA
11. Mcnonb30BaHue OMOMACCHI 1711 TEXHUYECKHX IIeTIeH

12. OcHOBBI OMOTEXHOJIOTHH MEPEPabOTKH PACTUTENHEHOTO CHIPbHS

13. Ionmy4yeHnne >MEeKTPOIHEPTUH C UCTIONB30BaHUEM OMOTEXHOJIOTHUECKUX CIIOCOOO0B
14. IlepcriekTUBBI pa3BUTHA OMOTEXHOJOTHIA B PO

ITIK-1: Cnocoo0en

pa3padaTbiBaTh M NPOBOAUTH 3KOJOr0-3KOHOMHMYECKOEe O0OCHOBaHHE IVIAHOB BHEJApPEHHUS] HOBOIl NPHUPOAOOXPAHHOI
TEXHUKH M TEXHOJIOTHI B OPraHu3anuu

[K-1.1

Pa3zpabaTtbiBaeT Majg00TXOIHBIE U
0€30TX0/IHbIE TEXHOJIOTUHU U OI[CHHBAET

HepeueHb meopemu4ecKux 60npocoes K sadenty.




BO3MOXHOCTb HX HCIIOJIb30BaHUS B
OpraHu3aluu

1. TIpeBpareHue yrieBoJ0B MUKPOOPTaHU3MaMH B aHAPOOHBIX YCIOBUSIX.
MexaHHU3M IIIMKOJIN3a, €r0 OCHOBHBIE CTaIUH.

2. Tumet 6posxenust. OCHOBHBIC TIPOIYKTHI, 00pa3yIOIIUECS IPH MOJIOYHO-KHCIIOM,
MAacJITHOKHCIIOM U CIIUPTOBOM THIIAaX OPOXKEHUS YIIIEPOACOIEpKAIUX OPTraHUYECKUX
COCIMHECHU.

3. IlpeBpamienrne MUKpOOPTaHU3MaMH OPTraHUYECKUX COSINHEHHIA B a3pOOHBIX
yCIOBUSAX (IIpoLiecChl OMOXMMUYECKOI0 OKHUCIICHHUS OMUCAaTh yPaBHEHUSAMU
XUMUYECKUX PEAKLUi).

4. MuxkpoOuanbHOe IpeBpallieHle HEOPraHMYECKUX COeAMHEHUN cepbl. OnuumTe
YPaBHEHUSMHU XUMHUUECKUX PEAKIMNA MPOLecChl OMOXUMUYECKOTO OKUCIICHUS U
BOCCTAHOBJICHHS COCTUHEHUH CEpPHI.

5. MukpoOuansHOE IpeBpalieHne coeJuHeHnH a3oTa. [Iporeccs aMmonndukanuy,
HUTPUPUKALMH, JEHUTPUPUKAUH U PUKCAIIMA aTMOCHEPHOTO a30Ta.

6. OcHOBHBIE 33/1a4H, PeLIaeMble TPOMBIIICHHON MUKPOOHOIOTHEN
(OnoTexHosoruei).

7. Ionsitue 6moo6bekTa. CriocoObl CO3AaHMS U COBEPIICHCTBOBAHUS OMOOOBEKTOB
(MyTareHes M celeKuus, KICTOYHAs U TeHHast nHxeHnepus, mkenepHas
SH3UMOJIOTHS).

8. OOmias xapakTepucTHKa OMOTEXHOJIOrHuecKoro mpouecca. Kiaccuduxanus
OMOTEXHOJIOTUYECKOTO TIPOU3BO/ICTBA MO TEXHOJIOTHUECKUM TTapaMeTpaM.

9. MuKpPOOHOTIOTHYECKUE METOII OUUCTKH CTOYHBIX BOJI.

10.  MukpoopraHu3Mbl aKTUBHOTO WJIa M OMOTUICHKH.

IK-1.2

OOO0CHOBBIBAET U PEKOMEHYET K
NPUMEHEHHIO B OpraHn3aIiu
MaJIOOTXOHBIE U OE30TXOJHbIE
TEXHOJIOTUH

Ilpakmuueckue 3a0anus (3cce):

1. MukpoOuanbHoe IpeBpalleHie coequHeHnit azora. [Iponeccsl aMMoHuprkanuy,
HUTPUPUKALIH, TEHUTPUPUKAIH U PUKCAIIMA aTMOCHEPHOTO a30Ta.

2. OcHOBHBIE 33J]a4H, PelIaeMble TPOMBIIIIEHHON MUKPOOHOIOTHEN
(broTexHoIOTHEH).

3. Ilonsitre 6moo0bexTa. CriocoObl CO31aHUs U COBEPIIEHCTBOBAHUS OMOOOBEKTOB
(MyTareHe3  celeKIus, KIIETOYHAst U TeHHast nHXeHepus, HkeHepHas
SH3UMOJIOTHSA).

4. Ob11as xapakTepucTHKa OMOTEXHOJIOTHYECKOro npotecca. Kinaccupukarms




OMOTEXHOJIOTMYECKOTO TIPOU3BOJICTBA MO TEXHOJOTHUECKUM ITapaMeTpaM.

5. MuKkpoOHOIOTHYECKUE METOBI OUUCTKU CTOYHBIX BOJI. MUKPOOPTaHU3MBI
AKTUBHOTO WJIa U OMOTICHKH.

6. 3aKOHOMEPHOCTH OMOXUMHUYECKOT0 OKUCIICHHS OpraHUYEeCKUX BellecTB. Biausaue
pa3NuYHBIX (PAaKTOPOB HA CKOPOCTh OMOXMMHUYECKOTO OKHCIICHHUSI.

7. Buonormyueckasi O4MCTKa CTOYHBIX BOJI B HCKYCCTBEHHBIX adPallMOHHBIX
coopyxeHusx (OnoduabTpax U a3poOTEHKAX).

8. AHaspoOHast OYMCTKA CTOYHBIX BOJ M 00pabOTKa OCaJIKOB.

9. lpyrue HampaBiieHUs] IPUMEHEHUSI OMOTEXHOJIOTHYECKUX TPOLIECCOB B PEIICHUE
po0JIeM OXpaHbl OKpYKarolIel cpenibl (OMOre0TeXHOJIOT s, OMOIHEPTeTHKA).

IK-1.3

IIpoBoauT pacuers! A
HKOJIOT0-?)KOHOMHUYECKOI'0 00OCHOBAHUS
BHEJ[PEHUS B OpraHU3al[ii HOBOI
IIPUPOIOOXPAHHON TEXHUKU U
TEXHOJIOTHH ¢ y4eTOM HaWITy4IINX
JIOCTYIIHBIX TEXHOJIOTUH B 006J1acTH
OXPaHbI OKPYKAIOIIEH CPEBI.

IIpumep 3a0anus pepepamusHoii pabomol:

Tema 1. CoBpeMeHHbIE OMOTEXHOJIOTUH B 00JaCTH OXpaHbl OKPY’KaloIIel cpebl
1.YTunu3zanus u nepepadoTKka OPraHNYeCKUX MPOMBIIIICHHBIX 1 KOMMYHAJIbHBIX
OTXO/IOB

2. buonoruueckasi peKyJIbTUBALHS

3.buorexHuyeckasi OUUCTKA IMOYB OT HE(TH U HEPTEPOAYKTOB
4.b1OTEXHOJIOrMYECKHE MPOLIECChl OUUCTKH BHIOPOCOB B aTMOchepy




0) [lopsinok npoBeeHUsI MPOMEKYTOYHOM aTTeCTAIMN, IOKA3aTe/ I U KPUTEPHH
OLICHUBAHMSA:

[IpomexxyTouHast arrectauus N0 AUCHUIUIMHE «BHOTEXHOIOrMYeCKHe MPOLECChl 3alUThI
OKPY’KAIOIIEW Cpeapl» BKIIOYAET TEOPETHYECKHE BOIPOCHI, MO3BOJISIOIINE OLICHUTh YPOBEHb
YCBOCHHS OOyYarOIIMMUCA 3HAHUW W TPAKTHUYECKUE 3aJaHUs, BBISBISIONIUE CTENEHb
c(hOpMUPOBAHHOCTHU YMEHUH U BIAJACHUHN, MPOBOAUTCS B (hopMe 3ayeTa.

Toxazamenu u kpumepuu oyeHusanus 3a4ema:

st monmydenust 3a4eTa o JUCIUIUTMHE 00yJarOIIHICI IPOYHO YCBOMII MPEyCMOTPEHHBII
IIPOTPaMMHBI MaTepuall;  NPaBWIbHO, ApPryMEHTMPOBAHO OTBETHJI HA BCE BOIIPOCHI, C
MPUBEJCHUEM ITPUMEPOB; TIOKA3aJI TIIyOOKHE CUCTEMATU3UPOBAHHbIE 3HAHUSI, BJIaJIee€T IpHUEeMaMu
pacCyKIEHHUsI M COIIOCTaBJSIET MAaTepUal M3 Pa3HbIX MCTOYHUKOB: TEOPUIO CBS3BIBAET C
MPaKTUKOW, APYTUMHU TEMaMHu JaHHOTO Kypca, IPYTUX HM3y4aeMbIX IMPEIMETOB; 0€3 OmmnOoK
BBITIOJIHUJI IIPAKTUYECKOE 3aJaHUE.

OLeHKa «HEe 3a4T€HO» BBICTABIISIETCS CTYIEHTY, KOTOPHBIN He cripaBuiics ¢ 50 % BompocoB u
3a/laHui, B OTBETaX Ha BOMPOCHI JOIMYCTHII CYIIIECTBEHHBIE OMOKU. He MOkeT OTBeTUTh Ha
JIOIIOJIHUTEIBHBIE BOIIPOCHI, IIPEAJIOKEHHBIE ITpenoaaBarTeneM. LlesmocTHoro npeacraBieHust o

B3aUMOCBA34X, KOMIIOHCHTAX JUCHUIIJIMHBIL Y CTYJACHTA HET.



