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Pabouast mporpamma nepecMoTpeHa, oocyxIeHa u ofgoopeHa i peanusanuu B 2024 - 2025
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1 Ilesiu ocBOeHMS AMCUMILIMHBI (MOIYJIsST)

[enssMu OCBOCHUS AUCHUIUIMHBI (MOAYJs1) «BHOTEXHOJOTUYECKHE TPOIECCHl 3aIlUThI
OKPYXKAIOIIEeH CPeJIbD» SIBISIOTCS:

-chOpMHpOBATh Y CTYACHTOB 3HAHWHM B 0OJIACTH HCIIOIB30BaHUSI OMOTEXHOJIOTHUECKUX
MIPOIIECCOB B PEIICHHE MPOOIIEM 3aIUTHI OKPYIKAOIIEH CPelibl OT TEXHOTEHHOTO BO3ICHCTBHS;

-BbIpa0OTaTh HABBIKM B 00JIACTH OOIIEH MUKPOOHMOJIOTHH M MHUKPOOHMOJIOTHYECKUMHM
IpoIeccaMy MPEBPAECHUS OPraHUIECKUX U MUHEPATBHBIX BEIIECTB MO]T BIMSIHHEM aHAdPOOHBIX
1 aHa3POOHBIX MUKPOOPTaHU3MOB U (PEPMEHTATUBHOTO KaTaan3a

2 MecTo quCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTe/bHOM MPOrpaMMbl

JucnuninnHa bUoTeXHOIOrM4ecKue MpOLECChl 3alUThl OKPYKAIOIIEH Cpelibl BXOJUT B
yacTh y4yeOHOro IulaHa (QOpPMHUPYEMYIO y4YacTHMKaMH OOpa30BaTENIbHBIX OTHOIIEHUI
00pa30BaTebHOM IPOrPaMMBI.

Jis  n3ydeHus  AMCLUMIUIMHBL  HEOOXOAMMbI — 3HaHMs  (YMEHHMs,  BIaJEHUs),
chOpMHUPOBAHHBIE B PE3YJIbTATE U3YyUCHHS JUCIUIUINH/ IPAKTUK:

CoBpeMeHHBIE METOIbI KOHTPOJISL COCTOSIHUS IPUPOIHOM CPEIb

[TpuHIMOBl  CO3MAaHMS  MAJOOTXOAHBIX, PECYpCOCOEpEeralmmx ¢ IKOJIOTHYECKU
0e30I1aCHBIX TEXHOJIOTHYECKUX ITPOLIECCOB

3HaHus (YMEHMs, BIaJEHUs), OJYUYEHHbIE NIPU U3YYEHUU AAHHOW TUCLMIUIMHBEI OyIyT
HEOOXOIMMBI JUISI U3YyUYCHHS TUCIUILIINH/TIPAKTHK:

ITonroroBka Kk cade ¥ ¢ada rocyJapCTBEHHOIO DK3aMEHa

3 Komnerenuun ody4yaromerocs, opmMupyembie B pe3yJ1bTaTe 0CBOCHHS
AUCUHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pPe3yJIbTaThbl 00y4eHHs
B pesynpTaTe OCBOEGHHSA AMCUMIUIMHBI (MOAYJs) «BHOTEXHOJOTMYECKHE IPOLECCHI
3al0UThl  OKpY’Karomled  cpelapl»  oOyvaromuiicss  JODKeH — oOnajgaTh  CIeayOIIUMHU
KOMIIETCHIMSIMU:
Kon nannkaTtopa WNHukaTop TOCTHKEHUS KOMIIETEHIIUU

[1K-1 Cnocoben pa3pabaTbhiBaTh M MPOBOJUTH IKOJIOT0-3KOHOMHUUYECKOEe 00OCHOBAaHWE TUIAHOB
BHEJPECHHSI HOBOM MPUPOO0XPAHHON TEXHUKHU M TEXHOJIOTHH B OPTaHNU3aIINH

[K-1.1 Pa3pabatbiBaeT ManoOTXOAHbIE U 0€30TXOJHbIE TEXHOJOTUU U OLEHUBAET
BO3MO>KHOCTb UX MCIIOJIb30BaHUs B OpraHU3aU1

[K-1.2 OOOCHOBBIBaET UM PEKOMEHJIyeT K TMPUMEHEHHI0 B OpraHU3aIlUH
MaJOOTXO/IHbIE U 0€30TXOIHbIE TEXHOJIOTHH

I1K-1.3 ITpoBoguT  pacueTsl JUIsI  SKOJIOTO-3KOHOMHYECKOT0  OOOCHOBaHMS

BHEJAPEHUSI B OpPraHW3alii HOBOM MNPUPOJOOXPAHHOW TEXHUKU U
TEXHOJOTHIl C y4eTOM HAWIyYIIUX AOCTYMHBIX TEXHOJOTHWH B o01acTu
OXPaHbl OKPYIKAIOIIEH CPEJIBL.

[IK-3 Crnoco0GeH o0CymIecTBISAT, KOHTPOJIb BBIMIONHEHUS TPeOOBaHUM K DKCIUTyaTaruu
COOPY’KEHHI M YCTPOWCTB ISl 3alUTHl OKPYKAIOIIEH Cpeabl OT HEraTUBHOTO BO3JACHCTBHS
IIPOU3BOJICTBEHHOU AEATEIbHOCTH OPTaHU3ALUU

[K-3.1 PazbupaeTcs B ycTpoiicTBE M NPUHIUIE ACUCTBUS OUYUCTHBIX YCTAaHOBOK M
COOPY KEHNH
[1K-3.2 OcyiecTBiIsieT KOHTPOJIb TEXHOJOTHYECKUX MapaMeTpoB U 3PHEKTUBHOCTH

paboOTBI COOPY>KEHUH W YCTPOWCTB JUISl 3AIMHUTHI OKPY>KAMOIIEH CpelIbl OT
HEraTUBHOI'O BO3ACHCTBUS B OPraHU3aluu

I1K-3.3 [TpoBOAUT KOHTPOIIb COOIIIO/IEHUSI HOPMATUBOB JIOITYCTUMOTO BO3JEHCTBUS
Ha OKPYXKAaIOIIyI0 Cpey MPH OCYIIECTBICHUU ACSITEIBHOCTA OPraHU3aluN




4. CTpyKTypa, 00bEM M cofepkaHue JUCHUTLIMHBI (MOIYJIsT)
OO0mas TpyI0EeMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaji. 4acoB, B TOM

YHCIIE:

— KOHTaKTHas paboTa — 8,7 akaj. 4acos:
— ayIUTOpHAas — 8 akaJl. 4acoB;

— BHeayautopHas — 0,7 akaJl. 4acos;

— caMocTosiTenbHast pabora — 131,4 akan. 4acos;

— B ¢popMe npakTudeckoit moarorosku — 0 akaj. vac;

— IMOJITOTOBKA K 3a4éTy — 3,9 akaj. gac
dopma aTTecTalum - 3a4eT

AynuTopHas 3 s
KOHTaKTHas paboTa E = dopma TeKy1ero
=
B aKaJl. yacax o Bu KOHTPOJIA
Pasnen/ Tema 2, (B axaz. uacax) £ A . P Kon
> & © | caMOCTOSATENFHOM | yCIIeBaeMOCTH H
JIUCHUTUTHHBI < £ s . | xomnereHIK
o & paboTbI IIPOMEKYTOYHOH
na6. | mpakt. | €8 ATTeCTAIIN
Jlexk. =t 1T
3aH. 3aH. | O &
1. 1. OGmas MUKpOOHOIOTUS
CaMocTosTenbpHoe
n3ydeHue yuyeOHoOU
1.1 Obmast MUKpOOHOTIOTHSI. Y y o
U Hay4HOU CaMoOTYer. TIK-1.1,
TIpuHums! CUCTEMATUKHU| 2 1 21
JUTEPATYPBHIL. Koncnekr IK-3.1
MHUKPOOPraHU3MOB
CocraBienue
KOHCIIEKTa
HWroro no pazaeny 1 21
2. 2. luronorust GakTepuii
2.1 duznonorus
MHUKPOOPTaHH3MOB.
CamocrosTenpHoe
IIpeBpamenune o
u3yudeHHe yueOHou
MHUKPOOPraHU3MaMHu N
o Y Hay4YHOU CaMoOTyeT. T1K-1.2,
coelMHEHW yraepoga B| 2 1 21
JTUTEPATYyPHI. Koncnekr MK-3.2
aHa’pOOHBIX U a3pOOHBIX
CocraBienue
ycnoBusix.IIpeBpamenne
KOHCIIEKTa
MHUKPOOpraHU3MaMHu
MHUHEPaITbHBIX BEIECTB
HWroro mo pazmeny 1 21
3. 3. buorexHomnorus
IToaroroBka k
CEeMUHAPCKOMY
3aHSATHIO.
3.1 BHOOOBEKTBI: CIOCOOBI CamocrosTenbHoe KomnnokBuym. K-1.3
17 CO3JIaHHs u| 2 /11 | 12 [u3yueHue y4eOHOI CaMoo0TueT. K 3' 3’
COBEpPILEHCTBOBAHUS U Hay4HOH Koncnekr '
JUTEPaTypHI.
CocraBienue
KOHCIEKTa




IloaroroBka k
CEeMUHAPCKOMY
3aHSATHIO.
3.2 CnocoObl  BeleHHUs CamocrosrensHoe | KomnokBuym. TK-1.3
OGHOTEXHOJIOIHYECKOr O 1/0,61| 11 |uzyueHue yueOHOI Camooruer. HK-S. 3'
npoiiecca W Hay4HOU Koncnekr '
JIMTEPATypPhI.
CocraBienue
KOHCIIEKTa
HWroro no pazaeny 2/1,61| 23
4. 4.  DBHOTEXHOJOTHWYECKHE
MPOILIECCHl B pelIeHnu npolieM
OXpaHbl OKPY>KAIOMIEH Cpeb
4.1 Buonornueckasi O4YHCTKa
CTOYHBIX BOI.
Buonornueckas OUKCTKA
CTOYHBIX BOJ B
HCKYCCTBEHHBIX CaMOCTOSITENbHOE TIK-1.1,
a’palMOHHBIX U3yudeHHe yueOHOH IK-3.1,
COOpYKEHHAX. AHa’3poOHas 2 2 21 U Hay4HOH CaMooTuer. IK-1.2,
OYUCTKA CTOYHBIX BOJ U JUTEPATYPHI. Koncnekr IK-1.3,
o0OpaboTka ocankoB. Jlpyrue CocraBienue IK-3.2,
HaNpaBJICHUS] TIPUMCHECHHUS KOHCIIEKTa IK-3.3
OMOTEXHOJIOTUYECKUX
MPOLIECCOB B PEIICHUH
npobiaeM OXpaHsI
OKpYKalOIIeH cpeibl
HWroro no pazaeny 2 21
5. Brimonnenne KypcoBOit
paboThI
IK-1.1,
IToaroroBka k T1K-1.2,
5.1 BrmonHeHue KypcoBoi 2 454 Boimonnenue 3alUTe KypcoBOH MK-1.3,
paboThI " | xypcoBoii paboTbl | paboOTHI U 3amUTa MK-3.1,
paboThI [K-3.2,
I1K-3.3
HWroro no pazueny 45,4
HWroro 3a cemecTp 4/1,61 |131,4 3a4€T
HToro no puciurivHe 4/1,61 |131,4 3a4eT




5 O6pa3oBaTeibHbIE TEXHOJIOTHH

B mponecce nmpenomaBaHus AMCUUIUIAHBI «BHOTEXHOIOrMYECKUE MPOLECCHl 3aLIUTHI
OKPYIKaIOIIeH CPEIbI»IIPUMEHSIOTCS TPAJAUIMOHHAS W WH(POPMAIMOHHO-KOMMYHHUKAITMOHHAS
00pa3oBaTeybHbIC TEXHOJIOTHH.

Cucrema opraHmzanu y4eOHOTO TIpolecca JOJDKHA ObITh OpPUEHTHpPOBAaHA Ha
VMHJIUBUAYAJIbHBIA MOAXOJ K YYallUMCS W JOJDKHA COAEpKaTh 3aJlaHHsl PAa3HOr0 YpPOBHSA
CJIOHOCTH, Pa3HOOOPA3HOTO COACPKAHMSI U, COOTBETCTBEHHO, OIIEHUBATHLCS [T0-PA3HOMY.

[TpakTrdeckue 3aHATHS TPOBOJIATCS C UCIIOJIB30BAHUEM METOJIa — «00yYeHHE Ha OCHOBE
OTIBITa» JUISI CO3/IaHUSl AHAJIOTHH MEXIy HM3yYaeMbIMU SIBICHUSMU U 3HAKOMBIMHU CTYJIEHTaM
JKU3HCHHBIMU CUTyallUsIMU U OoJtee FHY6OKOFO YCBauBaHUA U3Yy4aCMbIX BOIIPOCOB. CTYJICHTaM
BBIIAIOTCS 3a/IaHUsl 3aKPEIUISIONINe 3HAHHS, MOACIUPYIOUIUE TEXHOJIOTUYECKUE IMPOIIECCHI.
Bricokast cTerleHs caMOCTOATEILHOCTH MX BEIIOJIHEHUS CTyJCHTaMU CHOCO6CTBy€T Pa3BUTHIO
JIOTUYECKOTO MBIIIIEHUS U 0Ooyiee TIIyOOKOMY OCBOCHHIO TEOPETHUECKUX TOJOKEHUN M HX
NPaKTUYECKOTO UCIONb30BaHus. [Ipu cobeceoBaHUM H  JKCIIPECC-OMPOCEe MPOBOIAMTCS
JTUCKyccHsl U (pOpMyITHpyeTCs BEIBOJ 00 ONITUMATIBLHOM pexUMe 00ydeHUS.

Ha MPAKTUYCCKUX 3aHATUAX TMMPUMCHAIOTCA TaKXKE CICAYIOIHUE BHUALI O6y‘~ICHI/I$[Z
KOHTEKCTHOEe  oOydeHue, MEXKIUCIHUIUIMHAPHOE  Oo0yueHue, OJBpUCTHYECKas  Oecena,
MO3BOJIAIOIIME HAXOJIUTh OT-BET Ha MpoOJieMy, UCHOJb3YS 3HAHMSI, MOJIYYEHHbIE U Ha APYTUX
TUCITUTIINHAX.

CamocTtosTenpHass paboTa CTYACHTOB CTHUMYJIHPYET CTYJCHTOB K CaMOCTOSTEIILHOM
npopaboTKe TeM B MPOLIECCe BBIMOIHEHUS KYypCOBOW pabOThl U MOATOTOBKU K MPAKTUYECKUM
3aHATUAM.

B xone 3ansaTHi npeanonaraeTcs UCMOIb30BaHNE KOMIUIEKCA MHHOBAIIMOHHBIX METOJIOB
MHTEPaKTUBHOTO 00YUYEHHs, BKIIIOYAIOUINX B CEOSI:

- Cco3JaHWe TPOOJIEMHBIX CHUTyalluii ¢ TIOKa3aTeNbHBIM pEHICHHEeM MpPOOJIeMbI
nperno/iaBaTesneM;

- CaMOCTOSITETTbHYIO TIOMCKOBYIO JESTENbHOCTh B PEIICHUH YYEOHBIX MpoOieM,
HaIpaBIsIEMYT0 IPEIo/IaBaTeleMm;

- CAaMOCTOSTENILHOE PellIeHUE MPOoOJIeM CTYACHTaMHU MO KOHTPOJIEM Mpero1aBaTess.

- mpoOaemMHOe 00yUeHHE — CTUMYJUPOBAHHUE CTYICHTOB K CAMOCTOSITEIIHHOM «I00BIIE
3HAHW, HEOOXOIUMBIX JIJISl PEIICHUSI KOHKPETHOU POOIEMBI.

- KOHTCKCTHOC 06yquMe — MOTHUBaAIUg CTYACHTOB K YCBOCHUIO 3HaHUHI IIyTeEM
BBISIBJICHUS CBSI3€H MEKy KOHKPETHBIM 3HAHUEM H €T0 IPHUMEHEHHUEM.

- O6yquI/Ie Ha OCHOBC OIIbITA — AaKTUBU3alIUA IIO3HABaTEIbHOU ACATCIIBHOCTH CTYACHTOB
3a CYeT acCOIMAINH UX COOCTBEHHOTO OMBITA C TIPEIMETOM H3yUEHUSI.

- WUHOUBUAyaJdbHOe oOOydYeHHe — BBICTPAWBAHHWE CTYJEHTaMH COOCTBEHHBIX
00pa3oBaTeNbHBIX TPACKTOPHI Ha OCHOBE (DOPMHUPOBAHUS MHINBUIYATbHBIX YUSOHBIX IIAHOB H
IIPOTpPamMM € y4E€TOM HHTEPECOB U IPEANIOYTEHUHN CTYACHTOB.

- MEXIUCUUIUTMHAPHOE 00yYeHHEe — HCIOJb30BAaHUE 3HAHWN M3 pa3HBIX oOyacTei, ux
TPYIIIAPOBKA U KOHIIEHTPALIHUsI B KOHTEKCTE KOHKPETHOM perraeMon 3a1auu

6 YueOHO-MeTOAUYECKOE 00ecTiedeHHEe CAMOCTOSITeJIbHOI PadoThl 00y4aroIInXCcst
[IpexncraBneHo B mpuiioxeHnH 1.

7 OueHOYHBbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOI aTTecTaAluN
[IpencraBneHbl B IPHIIOKESHUH 2.

8 YueOHo-MeTONMYecKOe H HH(POPMALIMOHHOE 00ecTieueHrue TUCIIUIITHHBI (MOTYJIs1)
a) OcHOBHas JIMTEpaTypa:
1. Benos, C. B. bezonacHOCTb )KU3HEACSITEIIBHOCTH U 3aIIUTA OKPYKAIOIIEH CPEIbI



(TexHOC(epHas 6e3omacHOCTh) | yueOHuk aist By3oB / C. B. beno. — 6-e u3j., mepepad. u aom.
— Mocksa : UznatensctBo HOpaiit, 2023. — 638 c¢. — (Beicmee o6pazoBanue). — ISBN
978-5-534-16270-7. — TekcT : anexktpounbii // Ob6pa3zoBatenbHas miardGopma FOpaiT [caiir]. —
URL.: https://urait.ru/bcode/530724 (nata oopamienus: 20.04.2023).

2. OxpaHa OKpyXawoIei cpenbl: OHOTEXHOIOTHYECKHE OCHOBBI:  YUeOHOE
noco6ue/Kcenodontosb.C. - Mocksa : ]I ®OPYM, HUL| UTHDPA-M, 2016. - 200 c.: 60x90
1/16. - (Beiciiee oopazoBanue) (O6moxka) ISBN 978-5-8199-0641-5 - TekcT : 31eKTPOHHBII. -
URL: https://new.znanium.com/catalog/product/528520 (nara o6pamenus 15.01.2022).

0) JlonoJiHUTEIbHASA JIUTEPATYypa:
1. BetouikuH, A.I'. TexHoyoruu 3aiuThl OKpY>Karolei cpeibl OT 0TXO0A0B IPOU3BOCTBA

U noTpednenus : ydeOHoe mocobue / A.I. BeromkuH. — 2-¢ u3d., UCHp. W JOM. —
Cankt-IlerepOypr : Jlanp, 2016. — 304 c. — ISBN 978-5-8114-2035-3. — TekcT : 3IeKTPOHHBIN
Il DNeKTpOHHO-ONOInOTeYHAs cucremMa «Jlanb» : [caiit]. — URL:
https://e.lanbook.com/book/72577(nata obpamenus: 15.01.2022). — Pexum moctyma: s

aBTOPH3. MOJIb30BATENIEH.

2. TIporeccsl 1 anmaparbl OMOTEXHOJIOIMYECKOM OYMCTKU CTOYHBIX BOJ © y4e0. mocobue /
A.B. Jlykanun. — MockBa : NHOPA-M, 2019 — 242 c. — (Bwicmiee obOpazoBaHue:
bakanaspu-ar). - Tekct AIEKTPOHHBIMN. - URL:
https://new.znanium. com/catalog/product/1002039 (mata oopamienus 15.01.2022).

3. PybOanoBa, H. A. Dxosorust . KpaTKuii Kypc JeKiui . yuyeOHoe mocobue / H. A.
PyGanoa ; MI'TY. - Maruuroropck : MI'TY, 2013. - 1 anekrpoH. ont. quck (CD-ROM). - 3armn. ¢
TUTYJI. JK-paHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1369. pdf&show-dcatalogues/1/1123
823/1369.pdf&view=true(mara oopamenus: 15.01.2022). - MakpooosekT. - Tekcr
ANEKTPOHHBIN. - CBefieHus noctynHel Takke Ha CD-ROM.

4. Kpurep, O.B. OcHOBBI OMOTEXHOJOTHYECKOW NepepabOTKU CHIPbsI PaCTUTEIBHOIO,
’KMBOTHOTO, OMOJIOTUYECKOTO TIPOUCXOKACHUS U PBIOHI | yuyeOHoe mocodue : B 2 wactsx / O.B.
Kpurep. — Kemeposo : KemI'VY, [6. r.]. — Yacts 1 : BbuorexHojorumueckue crnocoObl
nepepaboTKU  CHIpbSl JKMBOTHOTO mnpoucxoxaenus — 2012, — 104 c. — ISBN
978-5-89289-732-7. — TekcT : 31eKTpOH-HBIH // D1ekTpoHHO-0MOMnoTeuHas cucteMa «JIaup :
[caiiT]. — URL: https://e.lanbook.com/book/4681(nata obpamenus: 15.01.2022). — Pexum
JOCTYTIA: [T aBTOPH3. TTOJIb30BATEIEH.

5. llleBuenko, T.M. NHxeHepHast 3amuta OKpysKarolei cpens : yueoHnoe mocodue / T.M.
[IeBuenko, N.I1. 'optonoBa. — Kemeposo : Ky3['TY nmenu T.®. ['opbauea, 2013. — 123 ¢. —
ISBN 978-5-89070-915-8. — Tekct : aneKTpoHHBIN // DneKTpOHHO-OMOIHOTEYHAs cUcTeMa
«Jlanpy : [caiit]. — URL.: https://e.lanbook.com/book/69541(nara obpamenus: 15.01.2022). —
Pexum noctyna: st aBTOpH3. MOJIb30BaTENEH.

B) Meroanyeckue ykazaHus:

1. OBcannukoBa H.W.Pacyer ¢GuabTpoB M1 OYMCTKH CTOYHBIX BOJ : METOJUYECKUE
yKazaHust Ui ctyaeHToB cnenuanbroctd 280101 / H.U. Oscsunukosa, T.10. Tropuna, Kadempa
[I2OubX 1. - Maraurtoropck: MI'TVY, 20009.

r) [Ilporpammuoe odecnneuenne u MUHTEpHET-pecypcehI:

IIporpammHoe o6ecneyenne

Haumenosanue 110 Ne norosopa Cpok neiicTBus IULEH3UU




MS Office 2007 |y 135 o1 17.09.2007 GeccpouHO
Professional
7Zip cB000THO pacrpoctpansemoe 110 0OECCPOYHO
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MarepHuanbHO-TEXHHUECKOE 00ecIIeYeHne JUCIUIUINHBI BKIIIOUACT:

Tun u Ha3Banue ayutopun OCHaIIEHUE Ay TUTOPUN

VYueOHbIe ayAUTOPUU JUIS NPOBEJCHUS 3aHATHH JEKIMOHHOTO THNa MyJbTUMEHIHbIC
CpeZCTBa XpaHEHUs], TIepeIayr ¥ PEACTaBICHUS HH(OpMAIHN

VYueOHbIE aynUTOpUU Ui TPOBENCHHS NPAKTHYECKUX 3aHATHUH, TPYIIOBBIX U
UH/IMBUAYAIbHBIX KOHCYJBTAllMH, TEKYIIEr0 KOHTPOJIS M MPOMEXKYTOUYHOW aTTEeCTallUU
MynbTUMeauitHBIE CPEICTBA XPAHEHHUS, TIEpelad U NPEACTaBICHNS HHPOPMAIHH.

Jlocka, MyJIbTUMEUNHBIN IPOEKTOP, IKPaH.

[Tomemennss Ui caMoCTOSITeNbHOW — paboThl  oOywarommxcs — [lepcoHanbHbIe
kommbioTepsl ¢ maketoM MSOffice, BoixogoM B MHTEpHET M C JOCTYNOM B BJIEKTPOHHYIO
MH(pOpPMaIIMOHHO-00Pa30BATENBHYIO CPEY YHUBEPCUTETA

[Tomemenne s XpaHeHHS M NPO(UIAKTHYECKOTO OOCTYXHBaHUS y4eOHOTO
obopynoBanust Illkader anst XpaHeHHs y4eOHO-METOIMYECKOH JTOKYMEHTAIlMH, Y4eOHOTO
000py1I0BaHUS

WHCTpyMeHTHI 47151 peMOHTa 1a00paTopHOT0 000pYA0BaHHUS



IIpuniaoxenne 1
6 YueOHO-MeTOANYeCKOE 00ecneYeHHe CAMOCTOATEILHOIH padoThl 00y4aromuXxcst

[lo mucuunnuHe «buoOTEeXHOIOrMUECKUE TMPOIECCHl 3alUThl  OKPYIKAIOIIEH Cpenbl»
peayCMOTpEHA ayAUTOpHAs U BHEAYJUTOPHAs! CAMOCTOSITENIbHAs paboTa 00yJaromuxcs.

AynuTOpHAas caMOCTOsATeNIbHAs paboTa CTYJCHTOB MPEINOoIaracT HaMCaHUEe KOHTPOJIBHBIX
paboT Ha MPAKTUYECKUX 3AHATUAX.

IIpumepHbIe BONPOCHI 1/l Ay AUTOPHBIXKOHTPOJIbHBIX PaldoT:

l. Ponp m 3HaueHHME MUKpPOOPraHU3MOB B IMPUPOJIE U XO3SHUCTBEHHOW JESATEIBHOCTH
Yyeso-BeKa.

2. CucremaTKa MUKPOOPraHU3MOB Ha OCHOBE CTPOEHUS KJIETKU U SIEPHOTO annapara. J[Ba
BUJA KJTaccu(UKaIF MUKPOOPTaHU3MOB.

3. Ctpoenune OakrepuanbHOM KieTkH. OCHOBHBIE KOMIIOHEHTHI MPOTOIUIa3Mbl. DyHKINH
[IUTOIIa3MAaTHUECKOH MEMOpAaHBI.

4. DIeMeHTHBIA U XUMUYECKUHN COCTaB OaKTepruaIbHON KIETKH.

5. ®@u3nonoruss MUKpoopraHu3MoB. [IoHSATHE MpOIECCOB MHUTAaHMS, TbIXaHUS U OOMEHa
BElIECTB 0AKTEPUAIbHOM KIIETKH.

6. IlpeBpaiieHue yrieBoJOB MUKPOOPraHM3MaMHU B aHa’POOHBIX YCIOBUAX. MexaHHU3M
IJIMKOJIN3a, €T0 OCHOBHBIE CTA/INU.

7. Tumbl OpoxkeHus. OCHOBHbIE MNPOIYKTHI, OOpasyromuecss HpU MOJOYHO-KUCIIOM,
MacJISIHOKMCIOM M CHUPTOBOM THUIAX OpOXKEHUs YIIEPOACOAEpKAIIUX OpPraHM4YEeCKUX
COCIMHEHUM.

8. IIpeBpareHue MUKpOOPTraHU3MaMHU OPTAaHUYECKUX COCAMHEHUN B adpOOHBIX YCIOBHUAX
(onmucaHue MpoieccoB OMOXUMHUYECKOTO OKUCIECHUS YPaBHEHUSIMU XUMUYECKUX PEaKIuil).

9. MukpobuansHOoe TpeBpalleHUe HEOPraHWYeCKUX CoequHeHu cepbl. OnucaHue
YPaBHEHUSAMH XUMUYECKUX PEaKLUN MPo1ecChl OMOXUMHUYECKOTO OKUCIICHUS U BOCCTAHOBIICHUS
COEIMHEHMII Cephbl.

BueayautopHas camocTtosiTenpHas paboTa 0OyYarOIIUXCS OCYIISCTBISETCS B BHUIE
M3y4EHHUS JIUTEPATyPhl IO COOTBETCTBYIOIIEMY pa3/ieiy ¢ IpopabOTKOM MaTepuasa, COCTaBIECHUS
KOHCIIEKTa; TOJIT0OTOBKM K CEMHHApaM U HAIMUCAHUS KypCOBOM pabOTHI.

IIpumepHbIe TEMbI CEMHHAPOB:

1. Cemunap-noknan: «du3nonorus MUKpOOPraHU3MOB).

2. CemuHnap-nuckyccusi: «[IpeBpaiieHue MHUKpOOpraHM3MamMu COEJIMHEHUN Yyriepoja B
aHA’POOHBIX U a3POOHBIX YCIOBUSIXY.

3. Cemunap-nuckyccus: «[IpeBpaiienue MHKpOOpraHU3MaMU MUHEPATbHBIX BEIIECTBY.

4. Cemunap-guckyccusi: «bo0OBEKThI: CTIOCOOBI X CO3/IaHMS M COBEPIICHCTBOBAHUS.

5.  Cemunap-noxnana: «CrnocoObl BeZieHHs] OMOTEXHOIOTUYECKOTO MPOIIECCay.

6. CemuHap-nokian: «bruomorndeckas OYUCTKA CTOYHBIX BO.

7. CemuHap-muckyccusi: «Jlpyrue — HampaBieHHsS TPUMEHEHHUS OHOTEXHOJIOTHYECKUX
IPOLIECCOB B PEIICHUU TPOOJIEM OXpaHbl OKPYKAIOIIEH CPEIbD».



IIpunoxenne 2

OuneHo4HBIE CpeICTBA /sl IPOBe/IeHUsI POMEKYTOYHOM aTTecTAlMU
ILiianupyemMbie pe3yJbTaThl 00YUeHHs] H OLIEHOYHbIE CPeICTBA /ISl IPOBEIeHUsI IPOMEKYTOUYHOM aTTecCTALUM

CrpyKTypHBII
JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaTbl 00yd4eHuUs

OneHouHble CpescTBa

IIK-3: Cnoco0eH ocymecTBJIATH KOHTPOJIb BHINOJTHEHUSI TPeOOBAHNI K IKCILIyaTalliH COOPYKEHUH U YCTPOMCTB JJIsl 3aIUThI
OKpY:Kalollei cpeAbl 0T HETATUBHOIO BO3/1elicTBHS NPOU3BOJACTBEHHOI 1esiTe IbHOCTH OPraHU3aluu

[1K-3.1

Pa3zbupaetcs B ycTpoHCTBE U IPUHIIUIIE
JIeMCTBUSL OYMCTHBIX YCTAHOBOK U
COOPY>KEHUI

Ilepeuens meopemuueckux 60npocos8 K 3auemy:

1. 3akoHOMEpPHOCTH OMOXUMHUYECKOTO OKUCIEHUSI OPTaHUYECKHUX BEIECTB.
2. BrusHue pa3nmuvHbIX (aKTOPOB HA CKOPOCTh OMOXHMMHUYECKOTO
OKHUCJICHHUS.

3. buonoruveckas O4MCTKA CTOYHBIX BOJ] B HCKYCCTBEHHBIX adpaIlliOHHBIX
coopykeHusX (0nopuIbTpax U adpPOTEHKAX).

4. Ana’poOHas OYMCTKA CTOYHBIX BOJI U 00pabOTKa OCaJIKOB.

5. Jlpyrue HampaBiieHUs MPUMEHEHHs] OMOTEXHOJIOTUYECKHUX MPOIIECCOB B
perieHne mpooIeM OXpaHbl OKPY KAOIIEH cpeibl (OMOTe0TEeXHOIOTHS,
OMOPHEPTEeTHKA).

6. Ponp 1 3HaUE€HHE MUKPOOPTAaHU3MOB B IIPUPOJIE U XO3STHCTBEHHON
JeSTeTLHOCTH YeJIOBEKA.

7. CuctemaTuka MUKPOOPTaHU3MOB Ha OCHOBE CTPOEHUS KJIETKH U SAEPHOTO
anmapara. /[Ba Buja KiaccuQpUKaIIi MEKPOOPTaHI3MOB.

8. Crpoenune OakTepranbHON KieTkH. OCHOBHBIE KOMITOHEHTHI
npoToria3Mbl. DyHKIIUY [UTOIIa3MaTHUYECKOH MEMOpaHHBI.

9. DneMeHTHBI 1 XUMHUYECKUI COCTaB OAKTEPHATIbHON KIETKH.

10. ®wsuonorus MHKpOOpraHu3MoB. [loHSATHE TIPOIECCOB THTAHHUS,
JBIXaHUS] 1 0OMEHa BelIeCTB 0aKTepUAIbHOMN KIETKH.

I1K-3.2

OcymiecTBisieT KOHTPOJIb TEXHOJIOTUIECKUX
napaMeTpoB U 3 (HEKTUBHOCTH paOOTHI
COOPYKEHUH U YCTPOMCTB IJIs 3AIIUTHI
OKpY’Karollen cpefibl OT HEraTUBHOTO
BO3JICMCTBHS B OpraHU3alun

Ilpakmuueckue 3a0anus (3cce):

1. MukpoOuanbHO€e peBpaleHre coequHeHni a3ora. [Iporeccer
aMMOHU(pUKAINH, HATPU(PHUKALINAHY, TEHATPUPHUKAINN U PUKcanuu
aTMOC(EepHOro a3oTa.

2. OcHOBHBIE 33J]a4H, PeLIaeMble TPOMBIIUIEHHON MUKPOOHOJIOTHEN




(buoTexHoOTHEH).

3. Ilonsitre 6moo0bekTa. CriocoObl CO3AaHUS M COBEPIIICHCTBOBAHUS
OMO000BEKTOB (MyTareHe3 U CENCKIMs, KICTOYHAsI M TeHHAsI WH)KEHEPUs,
WnxeHepHas 3H3UMOJIOT ).

4. O0mas xapakTepuCTUKa OMOTEXHOJIOTUIECKOTO Ipoliecca.
Knaccugukarus OM0TeXHOIOTHYECKOTO MPOU3BOACTBA IO
TEXHOJIOTUYECKUM TTapaMeTpaM.

5. MukpoOHOI0rudecKie MeTOAbl OUUCTKH CTOYHBIX BOJ. MUKPOOPTaHU3MBI
AKTUBHOTO WJIA M OMOTUICHKH.

6. 3aKOHOMEPHOCTU OMOXUMHUYECKOTO OKUCIICHUS] OPTaHUYECKUX BEIIECTB.
Bnusiare pa3nudHbIX GaKTOPOB Ha CKOPOCTh OMOXUMHUYECKOTO OKUCIICHUSI.
7. Buonoruyeckasi O4MCTKa CTOYHBIX BOJ B HCKYCCTBEHHBIX a3PallMOHHBIX
coopyXeHHX (OMOpUIBTPaX U adPOTEHKAX).

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

9. Jlpyrue HarpaBiieHUs] IPUMEHEHUSI OMOTEXHOJIOTUYECKUX MTPOIECCOB B
perieHne npooyieM OXpaHbl OKPY KaroIel cpeibl (OMOre0TeXHOIOT U,
OMODHEPTeTHKA).

I1K-3.3

[IpoBOAUT KOHTPOJIb COOMIOACHUS
HOPMAaTHUBOB JIOITyCTHMOTO BO3JICHCTBUS HA
OKPY’KaIOIIYIO Cpey IPH OCYIIECTBICHUN
JeSITeIIbHOCTH OPTaHU3aIH

IpumepHuiii nepeuernv mem Kypcoswvix pabom:
1. YenoBek u OKpysKaroIias cpena
2. MUKpoOpraHU3MBbI U OKpY Karolias cpeaa
3. BHoTexXHOI0THs - OCHOBA YKOOMO3aIUTHBIX TEXHOIOT UM
4. buonoruyeckas O4YHCTKa CTOYHBIX BOJI
5. buonoruueckas O4MCTKa MOYBBI M TPYHTOB OT He(pTe3arps3HeHui
6. MukpoOnosoruyeckass OYHCTKa OTPaOOTAaHHBIX  Ta30BO3MYITHBIX
BBIOPOCOB
7. BHempeHHe HOBBIX TEXHHYECKHX PEIICHUH MO YIYUYIICHHUIO OXPaHBI
OKPY’KaIOIICH cpeibl Ha OMOTEXHOIOTHICCKUX TPEATPUATHIX
8. bakTtepuanbHOE BBIIETAYNBAHUE METAJJIOB U3 TEXHOTCHHBIX OTXO/I0B
9. O6paboTKa 0CaIKOB CTOYHBIX BOJ M BOZMOYKHBIE CIIOCOOBI UX YTUIIH3AINH
10. BoO3MOXHOCTH CO3AHHUS MAJIOOTXOMHOIO OHMOTEXHOJOTHYECKOIO
MIPOU3BOJICTBA
11. Ucnonb3oBanre OMOMACCHI IJIS TEXHUYECKUX IIeJIEH
12. OcHOBBI OMOTEXHOJIOTHHU TIEPEPAOOTKU PACTUTEIHHOTO CHIPhS




13. IlonydeHue 3MEKTPOIHEPTUN C UCIIOJIB30BAHUEM OMOTEXHOJIOIMYECKHX
Croco6oB
14. TlepcniekTuBbI pa3BUTHUsI OMOTEXHOJIOTUH B PO

IIK-1: CnocoGen pa3padarbiBaTh M NPOBOAMTH JK0JIOT0-IKOHOMHYECKOEe O0OCHOBaHHE IJIAHOB BHEJAPEHUS] HOBOIl NMPHPOI00XPAHHOM
TeXHUKH M TeXHOJIOTHii B OpraHu3auuun

IIK-1.1

Pa3pabaTpiBaeT MaJIOOTXOIHBIC U
0€30TXO/IHbIC TEXHOJIOTUH U OI[CHUBACT
BO3MOXHOCTbH UX UCIIOJIB30BaHUA B
OpraHHU3aIUuH

Ilepeuenv meopemuueckux 60nPoOCos K 3auemy:

1. TIpeBparienue yrieBo10B MUKPOOPIraHU3MaMHU B @aHa9POOHBIX YCIOBUSX.
MexaHH3M IIIHKOJIN3a, €r0 OCHOBHBIE CTAIUH.

2. Tumer 6posxenust. OCHOBHBIC TIPOIYKTHI, 00pa3yrOIIUECS MIPH
MOJIOYHO-KHUCIJIOM, MacCJITHOKHCIIOM M CIIUPTOBOM THUIIAX OpOKEHUS
YTIepOJCOePKALIINX OPTaHUUYECKUX COCTUHEHUH.

3. IlpeBpameHre MUKPOOPTaHU3MaMH OPTAaHUYECKIX COSAMHEHHUH B
a’pOOHBIX YCIOBHSX (MTPOLECCH OMOXMMHUYECKOTO OKHCIIEHUS ONUCATh
YpaBHEHUSIMU XUMUYECKUX PEaKIii).

4. MukpoOuanbHOE MpeBpalleHne HEOPTaHUIECKUX COCTUHEHNUN CEePBI.
OnumuTe ypaBHEHUSMU XUMUYECKHUX PEaKIMi Mporiecchl OMOXMMUYECKOTO
OKHCIICHHS U BOCCTAHOBJICHHUS CO€AMHEHUH Cephbl.

5. MukpoOuansHOe npeBpalieHne coequHenuit azora. [Ipomeccor
aMMOHHU(DUKaIUK, HUTPUPUKAITUHN, TSHUTPUDHUKAITIN U (PUKCAITUN
aTMOC(epHOro a3oTa.

6. OcHOBHBIE 33/1a4H, pelIaeMble TPOMBIIIICHHONH MUKPOOHOIOTHEN
(bnoTexHoIOTHEH).

7. Ionsitue 6moo6wekTa. CriocoObl CO3AAHUS U COBEPIICHCTBOBAHUS
OMO0OBEKTOB (MyTareHe3 M CEJICKIHs, KIIETOUHAs M TeHHAsT HHXKCHEPHS,
WHxeHepHas 3H3UMOJIOTHS ).

8. OOmas xapakTepucTHKa OMOTEXHOJIOTHUECKOTO MpoIiecca.
Knaccugukarms OM0TEXHOIOTHYECKOTO MPOU3BOACTBA IO
TEXHOJIOTUYECKUM IapaMeTpaM.

9. MuKpoOHOIOTHYECKUE METO/Ibl OYMCTKHU CTOYHBIX BOJI.

10.  Mukpoopranu3Mbl aKTUBHOT'O MJIa M OMOIUICHKH.

I1K-1.2

OOO0CHOBBIBAET U PEKOMEHIYET K
MPUMEHEHHIO B OpraHu3aluu

Ilpakmuueckue 3a0anus (3cce):
1. MukpoOuanbHoe npeBpalieHue coequHeHuit asora. [Ipomeccol




MaJIOOTXOJHBIC U 6630TXOI[HBIC TCXHOJIOI'MHU

aMMOHU(UKAIMY, HUTpU(PUKALUHY, TEHUTPUPHUKALUU U PUKcauu
aTMOC(epHOro a3oTa.

2. OcHOBHBIE 33J]a4H, PelIaeMble IPOMBIIIIEHHON MUKPOOHOIOTHEN
(buoTexHomoruei).

3. Ilonsitre 6moo0bekTa. CriocoObl CO3AaHUS M COBEPIICHCTBOBAHUS
OMO0OBEKTOB (MyTareHe3 M CENEKIIHs, KJICTOUHAs U TeHHAs! HHKEHEPHS,
WHxeHepHas 3H3UMOJIOTHUS ).

4. O0miast xapaKTepUCTHKa OMOTEXHOJIOTHYECKOTO TIpoIiecca.
Knaccudukanus 6MOTEXHOIOIrMYECKOTr0 IPOU3BOACTBA 110
TEXHOJIOTUYECKUM MapaMeTpaM.

5. MukpoOHOI0rudecKie METOAbl OUUCTKH CTOYHBIX BOJI. MUKPOOPTaHU3MBI
AKTHUBHOTO WJIa U OUOTUIEHKH.

6. 3aKOHOMEPHOCTU OMOXUMHUYECKOTO OKUCIEHHS OPTaHNYECKUX BEIECTB.
BrnusiHue pa3nuvHbIX (aKTOPOB HA CKOPOCTh OMOXMMUYECKOTO OKHCIICHHUSI.
7. Buonormyeckasi O4MCTKa CTOYHBIX BOJ B HCKYCCTBEHHBIX adPallMOHHBIX
coopyxeHusX (OnoduabTpax U adpoOTEHKAX).

8. AHa’poOHast OYMCTKA CTOYHBIX BOJ M 00paboTKa OCaIKOB.

9. llpyrue HarpaBieHHs] TPUMEHEHHUS OMOTEXHOJOTHYECKUX IPOIECCOB B
pemieHre NpoOJIeM OXpaHbl OKpy’Karolied cpeabl (OMOreoTeXHOJIOrus,
OMODHEPIeTHKA).

I1K-1.3

IIpoBoaut pacuetsl 1uist
9KO0JIOT0-I)KOHOMHUYECKOT0 00OCHOBAHHUS
BHEJPEHUS B OpraHU3aliii HOBOU
MIPUPOJTOOXPAHHOU TEXHUKHU M TEXHOJIOTHH C
Y4€TOM HaWIy4IluX JOCTYIIHBIX TEXHOJIOTUI
B 00JIACTH OXPAHbI OKPYKAIOLIEH CPEIbL.

Ipumep 3a0anus pegpepamusHoii pabomol:

Tema 1. CoBpeMeHHBIE OMOTEXHOJIOTHUN B 00JIACTH OXPaHbI OKPYIKAIOIICH
Cpenbl

1.YTunuzanus u nepepadoTka OpraHMYeCKIX MPOMBIIUICHHBIX U
KOMMYHAJIBHBIX OTXOJ/IOB

2. buonoruyeckasi peKyJIbTHBAIHSI

3.buorexHuyeckast OUUCTKA IMOYB OT HEPTH U HEPTEPOAYKTOB

4. BUOTEXHOJIOTUYECKHE MPOIECCHl OYUCTKH BBIOPOCOB B aTMochepy




0) Ilopsinok npoBeeHUs1 MPOMEKYTOYHOM ATTECTAIMH, OKA3aTeJIM U KPUTEPHHU
OlLleHMBAHUS:

HpOMe)KYTO‘-IHail arrecranuda 1o AJUCHUIIIINHE «brnorexHoornueckne IMPOLCCChI 3allIUThI
OKpY’Kalollel cpeabd» BKIIOYAET TEOPETUYECKHE BOINPOCHI, MO3BOJIAIOLINE OLIEHUTh YpPOBEHb
YCBOCHUA 06y‘-IaIOHII/IMI/IC$I 3HAHUHA | MNPAKTUYCCKUC 3aJaHHusd, BbIABIAIOIMUC CTCIICHD
c(OpMHPOBAHHOCTH YMEHH U BIIaZIeHUH, TPOBOAUTCS B (popme 3auera.

Ilokazamenu u kpumepuu oyeHu8aHus 3a4ema:

JUis mosy4eHus 3a4era 1o JUCHUILIMHE 00yYaroIUCs MPOYHO YCBOMI MPELYyCMOTPEHHBIN
IIPOrpaMMHBIM MaTepuasn;  IPaBUIbHO, APTYMEHTHPOBAHO OTBETWJI HAa BCE BOIPOCHI, €
IPUBEJCHUEM NPUMEPOB; ITOKa3al INyOOKHe CUCTEMaTU3UPOBaHHbIE 3HAHUS, BIIJICET IPUEMaMU
pacCy’KIeHHsT U COMOCTaBJsIET MaTepual U3 pPa3HbIX HCTOYHHMKOB: TEOPHUIO CBS3bIBACT C
NOPaKTUKOM, APYrMMHM TeMaMHU JaHHOTO Kypca, JPYTHX H3ydaeMbIX HpPeAMETOB; 0e3 OImnOOK
BBITTOJTHUJI ITPAKTUYCCKOC 3a1aHUC.

OrneHka «He 3a4TEHO» BBICTABIIIETCA CTYIEHTY, KOTOPbIA He cipasuiics ¢ 50 % BonpocoB u
SaI[aHI/IfI, B OTBE€TaxX Ha BOIIPOCHI AOMYCTHII CYHICCTBCHHBIC omn6Oku. He MoKeT oTBEeTUTH Ha
JIOTIOJIHUTENIBHBIE BOIIPOCHI, MPEUIOKEHHBIE IpenoaasaTeneM. LlenocTHoro npeacrasieHus o
B3aUMOCBA34X, KOMIIOHCHTaX JUCHUIIJIMHBI Y CTYJCHTA HET.



