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JIMCT COI'JTIACOBAHUA
padoueil nporpaMMbl JUCUUIJIMHBI (MOYJI51)

Pa3zpaboTunk(un): M
AxartoBa E.B., noneHr, k.0.H

(DUO, donscnocmy, yueHas cmeneHs, yueHoe 36anue) (noonucs)



1 Hesb u 32124 0CBOEHMS JUCHHUILIUHBI (MOLYJIs1)

Leabio ocBOEHUS AUCHMILTUHBI (MOYJIs1) sIBIIsieTCs (popMHUpOBaHUE MPEACTaBICHUN O Jerpajaluuu
OpPraHUYECKUX KCEHOOMOTHUKOB U POJIM MUKPOOPTAHU3MOB B 3TOM IpOIiecce; MPHOOpeTeHue
OCHOBHBIX HOHSITUN O Pa3IMYHbIX Ipolleccax OMoaerpaaluy OpraHuueckux KCeHOOnOTH-
KOB JIJISl UCCJIEIOBAHMS M PELICHUS IPUKJIIATHBIX 33/1a4 110 3alIUTe OKPYKaroLeh Cpeibl.

3agayaMu OCBOEHUS TUCHUTUIMHBI (MOAYJIs1) SIBISIFOTCSI:

— u3y4yeHue PyHJaMEHTAJIbHBIX ACIIEKTOB YTHIIM3AIMH OPTaHUYECKUX 3arpsi3HUTENIeH MUK-
poopraHu3Mamu;

— OBJIaZICHHE OCHOBHBIMH 3aKOHAMU U MyTSIMH OMO/IEeTpajaliii KCEHOOMOTHUKOB;

2 MecTo QuCHMILUIMHBI (MOAYJIAA) B CTPYKTYPe OCHOBHOM NMPo(ecCuoHaIb-
HOI1 00pa3oBaTeILHOM MPOrPaMMBbI

JucrunauHa (MOIyJb) OTHOCUTCS K BAPUATUBHOW YaCTH OCHOBHOM IpodeccroHanbHON 00-
pa30BaTeNIbHON IPOTrPaMMBIL.
JucrunauHa (MOIyJb) M3ydaeTcs B 8§ cemecTpe.

3 IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB O00y4YeHHMs MO JAUCIHHUILINHE (MO-
AYJI0)

[TepeueHs IAHUPYEMBIX PE3YIIBTATOB O0YyUEHUS MO TUCIUTUIHHE (MOIYII0), COOTHECEHHBIX
C TUIAHUPYEMBIMHU PE3yJIbTaTaMU OCBOEHHUS OCHOBHOHM MPOQECCHOHAIBHON 00pa30BaTEIHbHOM MPO-
rpamMmbl ((QOpMUPYEMBIMH KOMIETCHLMSIMH) YCTAaHOBJICHHBIMU B OOIIEH XapaKTepUCTHKE OCHOB-
HOH TipodeccuoHaIbHOM 00pa30BaTEILHON IPOTrPAMMBI, TPUBEIEH HUXKE.

B pe3ynbpraTe 0CBOCHHS AUCIUIUIMHBI (MOIYIIs) 00yUYaIOIIHUIACS TOKEH:

3HaTh:
1) OCHOBHBIE THITBI YCTOMYMBBIX KCEHOOMOTUKOB-TIOMIOTAHTOB (KO KomrieTeHIun - J[K-1);
2) [Tpornieccrl TpaHchoOpMaIy YCTOWYUBBIX OPTraHUYECKUX TOJTIOTAHTOB (KOJ KOMITETCHIINH -
HK-1);
3) [lyTn perpaganuu nojJMapoMaTHUYECKUX YIriieBoJOPOI0B (Koa komneTeHmuu - JIK-1);
4) MukpoOHy0 TpaHcpopMalu MTECTHIMAOB, apOMATHUYECKUX aMHHOB M B3PHIBUATHIX BE-
mectB (koa komretreHuu - JIK-1);
5) 0a3bl TaHHBIX 10 OMOAETpa A KCEHOOMOTHUKOB (K01 KommeTeHIuu - [TK-11);
YMmerh:
1) Omnpenensats o 0a3zaM JaHHBIX OMOXMMUYECKHE IYyTH JIeTpalallii KCEHOOMOTHKOB, MPO-

IYKTBI X JCTPagaliu U GepMEHTHI, KaTaTH3UPYIOIIUE JaHHbIC TIPeBpameHus (KO KOMIIECTCHIIUH -
IK-11);

2) [TogOupath MUKPOOPTaHU3MBI HA OCHOBE aHAM3a WX (DU3HOJOTHUECKHUX, TEHETHICCKUX
U OMOXMMHYECKUX CBOMCTB I KOHKPETHOTO MPUMEHEHUS B OMopeMenaiy (Kol KOMIIETeHIIUN

- JAK-1, TIK-11);

Baagern:
1) HaBbikamu pa®oThl ¢ COBPEMEHHBIMU 0a3aMU JaHHBIX 10 OMOJETrpajalnud KCEHOOMOTH-
KoB (ko komrieTeHmmu - [1K-11);
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[TonmHbIe HAMMEHOBAHUSI KOMIIETEHIIUI MPEICTaBICHBI B OO XapaKTepUCTUKE OCHOBHOM

npodeccuoHaIbHON 00pa30BaTEeIbHON TPOTPAMMBI.

4 O0beM U coaepxaHue TUCIHUTTHHBI (MOLYJIA)

4.1 O0beM JUCHUILINHBI (MOAYJIf1), 00beM KOHTAKTHOW M CAMOCTOSITE/b-

HOIl padoThl 00y4arolIerocsi MpM OCBOCHHUH JAUCUMILUIMHBI (MOayJisi), GopmbIl
NMPOMEKYTOUHOM aTTeCTANUM M0 TUCIHUTIIHHE (MOLYJII0)
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Ounas ¢hopma oOyueHus
8 13 4 144 12 12 - - 0 0,25 | 119,75
Hroro — 4 144 12 12 - - 0 0,25 | 119,75
3aouHas popma oOydeHUS
8 13, xp3 4 144 2 2 6 - 0 0,25 | 133,75
Hroro — 4 144 2 2 6 - 0 0,25 | 133,75

Ycnosubie cokparmienus: /13 — auddepeHInpoBaHHBIN 3a4eT (3a4€T ¢ OI[CHKOM ).

4.2 Conep:kaHue JeKIMOHHbIX 3aHATHI

Ounas ¢popma 00y4eHus

Ne Tembl JIeKUMOHHBIX 3aHATHH
n/n
8 cemecmp

1 |Beenenue. Tepmunonorus. OCHOBHbIE TPUOPUTETHBIE 3arPA3ZHUTEIN OKPYKAIOIIEH CPEIbI.
Cucremaru3aiius “HGOPMAIUH TI0 JETPaIallii KCEHOOUOTHKOB.

2 |Ctpykrypa u ¢yHkuum 3xocuctem. [lonstue "6uocdepa, "omoreonennos","sxkocucrema.
CTabWIBHOCTD U YCTOMYHBOCTD AKOCUCTEM. CaMOOUYHUIIICHHE YKOCUCTEM.

3 |OcHoBHBIE TpolecCHl TpaHCHOPMAIMKM YCTOWYMBBIX MOJUTFOTAaHTOB. MdDEepMeHTBHl W UX
KJaccuukanus. I'mpponutnueckue IIPOLIECCBL. [eramorenpoBaHue.
HeruaporanorenupoBanue. OKHUCIUTENbHOE  JETAIOT€HUpPOBaHKWE. BoccTraHOBICHHE.
Oxucnenue. Onokcunanus. [ezankunuposanue O u N-aToMOB.

4  |buomocTymHOCTh KCEHOOMOTHKOB. [loHATHE OMOMOCTYIMHOCTH. BiusiHue CTpoeHUs KCEHO-
OMOTHKOB Ha OMOTOCTYITHOCTb.

5 |[lommapomMaTHYeCKHE YTJIEBOJIOPOLI KaK MOJUTIOTAHTHI. AGuotnueckas nerpanamus [1AY.

Muxkpoopranusmel, ocymectpisitonie kouBepcuto ITAY. Ilyrm wmerabommsma ITAY
Oakrepusimu. [yt mpeBpamenus HadTanuHa. Tpanchopmanus GeHanTpena. MukpoOHas
Tpanchopmanus piayopeHa, canuiuiara, payopaHTeHa.




Ne .
w/n TeMbl TeKIMOHHBIX 3aHATHH

6 |["amoreHnpoBaHHBIE apoMaTHYeCKue coeauHeHus (xjaopdenonsr). LlTamMmmbr-necTpyKTOpBI
xyop¢peHonaoB. OCHOBHBIE IyTH  a’pOOHOr0  MPEBpAIICHUS  XJIOPAPOMATHUYECKUX
COCMUHECHHUHN (XJIOPPEHOJIOB) MHKPOOpPTaHM3MaMHu. XJopheHoNruapokcunasel. [lytn
pacuIeIUIeHHs] KaTexoJia U TaJIoTeHUPOBAHHBIX KaTexosoB. Karexon- u xjopkarexon 1,2-
JMOKCUTEHA3bl — KITIOYEBbIE (EPMEHTHI opmo-TyTeil: obmiee CcTpoeHne U (PyHKIUU
¢bepmenToB. OmNEpoHbI, KOAUPYIOIIME OpmoO-TIyTH PpACIIEIUIEHUS KaTexola M ero
XJIOPIIPOU3BOIHBIX. Mema-1yTh paclleryieHus KaTexoJa U XJIoOpKaTexoJa.
3aounasi gopma o0yueHnust

Ne .

TeMbl TeKIMOHHBIX 3aHATHH
n/n
8cemecmp

1 |BBenenue. Tepmunosiorus. OCHOBHbBIE IPUOPUTETHBIE 3aTrPSI3HUTENN OKPYKAIOLIEH CPEAbI.
CucremaTtu3zanus MHQOpPMAIMK 0 Jerpajalud KCeHOOMOTHKOB. BHOJOCTYNHOCTh KCEHO-
o6uotukoB. [lonsTue OnomocTynHocTU. BriusiHue CTpoeHUs KCEHOOMOTHKOB Ha OMOJOCTYII-
HOCTb.

2  |[lonmapomaTtndeckue yrieBOAOPOAbI KakK MOJUTIOTaHThHL. AbGuoTtuyeckas nerpanamus [1AY.
Muxkpoopranu3msl, ocymiecTistomue koupepcuto [TAY. [Tyt merabonuzma [TAY Gakre-
pusimu. Ilyru mnpeBpamenus Hadranmna. Tpancpopmanus QenanTpeHa. MukpoOHas
TpaHchopmaIus caauIuiara.

4.3 Coaep:xaHue NPAKTHYECKHUX (CEMUHAPCKHUX) 3aHATHI
Ounas ¢popma o0yueHus
Ne .
u/n Tembl NpakTHYECKUX (CEMHMHAPCKHUX) 3aHATHI
8 cemecmp

1 |Crpykrypa u ¢pyHkimu 3kocucteM. OCHOBHBIE TPUOPUTETHBIE 3aTPS3HUTEIN OKpYKaroIei
CpeJibl

2 |OcHoOBHBIE Mpolecchl TpaHCHOPMAIMHM YCTOWYMBBIX MOJUTIOTAHTOB. BHOJOCTYIHOCTE KCe-
HOOMOTHKOB.

3 |KontposwHas pabora Nel

4  |[TonrmapoMaTHyecKue yriIeBOJIOPObI KaK MOJLTIOTaHThI. [1yTn npeBpamenust HadTaanHa

5 |Ilytu mpeBpamieHusi GeHaHTPEHA W CAIMIIMIIATA. | aJlOTeHUPOBAHHBIE apOMATUYECKUE CO-
enuHenust [lyTu paciieruieHns KaTexosia ¥ raloreHUPOBAHHBIX KAaTEX0JIOB

6 |KonrtposbHas pabora No2
3aounas ¢popma oOyueHust

Ne .

u/n TeMbl NpaKTHYeCKHUX (CEMHHAPCKHUX) 3aHATHI
8 cemecmp
1 |Buonerpanauus nonmuapomaTHuecKie yrieBoA0POIb KAK MOJLTIOTAHTEL

4.4 Conepsxkanue J1ad00paTOpHbIX padoT

Ounas ¢popma 00yueHus
3aHATHS yKa3aHHOTO THIIA HE MPETyCMOTPEHBI OCHOBHOHM mMpodeccHoHaIbHONH 00pa3oBa-

TEJIbHOM IPOrPaAMMOM.



3aounas ¢popma o0yueHust

Ne
u/n HaumeHoBaHus J1a60paTopHbIX padoT
8 cemecmp
1  |Ompenenenne akTUBHOCTEH (PepMEHTOB, YUACTBYIONINX B IErpagaluil HadTanuHa
2 Brigenenwne mnasmuanoin JJHK.
3 |Busyanmzarws npenaparoB miasmuanaoi JIHK. Dnexropodopes B arapo3Hom ree.

4.5 Coaep:xxaHue KIMHUYECKUX NPAKTHYECKUX 3aAHATHI
3aHATUS YKa3aHHOTO THIIA HE IMPEIYyCMOTPEHbI OCHOBHOHM IMpO(ecCHOHANIbHON 00pa3oBa-

TEJIbHOW MpOrpaMMON.

4.6 Coagep:xxanue caMOCTOATEIbHOM PadoThl 00y4arOIerocs

Ounas ¢popma 00y4eHus

Ne
n/n

Buasbl u popmbl caMocTosITEeIbHON PadoThI

8 cemecmp

IToAroToBKa K NpakTUYECKUM (CEMUHAPCKUM) 3aHITHIM

Brimonnenune gomanigero 3amagus Nel

HO[[I‘OTOBKa MPE3CHTAIMU, JOKJIaJlda IO JOIMMOJHUTCIIBHBIM TCMaM KypCa

ITonroroBka K KOHTPOJIbHBIM paboTam Nel u Ne2

[ToaroToBka K MpOMEKYTOYHOM aTTECTALIMKU U €€ TPOXOKICHUE

3aounas ¢popma oOyueHust

Ne .
w/ Buabl u ¢popmbl caMocTOATEILHONH PadOThI
8 cemecmp
1 |[HoxroroBka k 1a60paTOPHBIM paboTam
2 |[TogroroBka K MpakTUYECKUM (CEMUHAPCKHIM) 3aHATHUSIM
3 |BbinosiHeHHE KOHTPOJIBHOTO 3a/JaHuUs
4 |[ToaroTroBka K MpOMEXYTOUYHOMN aTTECTAIIMU U €€ MPOXO0KICHUE

5 Cucrema ¢opMupoBaHusi OLIEHKH Pe3yJIbTATOB 00y4eHHUS MO AUCIUIIIN-

He (MOIYJII0) B PAMKaX TEeKYIIEro KOHTPOJIA YCIeBAeMOCTH U NMPOMEKYTOYHOM
arrecTaluy 00y4arouerocs

Ounas ¢popma 00y4eHus

MeponpusTUSl TEKYLIET0 KOHTPOJISI YCIIEBAeMOCTH MakcumaJjibHoe
U IPOMEKYTOYHOM aTTecTalMi 00y4arIerocs KOJHM4Y€eCTBO 0aJJI0B
8 cemecmp

OuennBaemasi ydueOHasl 1eATeJIbHOCTD
o0yuawuerocs:

Texymmit ITocemenne TEKIMOHHBIX 3aHATHH 5

KOHTPOIIb PaboTa Ha IPaKTUYECKUX 3aHATUAX 5

YCIIEBAEMOCTHU Brimonnenune nomanigero 3amagus Nel 5

[ToaroroBka npe3eHTanuu, JOKIaAa MO AOIMOJ- 15
HUTEJBHBIM TEMaM Kypca




MeponpusTUSl TEKYLIETr0 KOHTPOJISI YCIIEBAeMOCTH MakcumaJjibHoe
U MPOMEKYTOUYHOM aTTecCTAUHN 00y4alolerocs KOJINYecTBO 0aJJ10B
Kontponbnas padora Nel 15
KonrponbHast padora Ne2 15
Hroro 60
[Ipomexyrou- |[AuddepenunpoBannblii 3auetT 40 (100*)
Hasl aTTecTalus

* B cimyyae oTka3a 00y4aromerocs OT pe3yibTaToB TEKYIET0 KOHTPOJIS YCIIEBAEMOCTH

3aounas ¢popma oOyueHust

MeponpusiTusi TeKylero KOHTPOJIs yCleBaeMoOCTH MaxkcumaJjibHoe
H MIPOMEKYTOYHOM aTTecTalui 00y4aierocs KOJIUYeCTBO 0aJIJI0B
8 cemecmp

Texymmit

KOHTposIb  |He mpexycMorpen
YCIIEBAEMOCTHU
IMpomexyrou- |[AuddepenunpoBannslii 3auetT 100
Has aTTecTauus

IIIkana cooTBEeTCTBHUS OLIEHOK B CTO0AJILHOM U aKaJleMHYeCKOM CHCTeMax olie-
HUBaHUS Pe3yJIbTATOB 00yUYeHHsI M0 JUCHUILIMHE (MOTYJIIO)

CucremMa oleHUBAHUA

pe3yJbTaToB 00y4YeHu s

CrobamibHast cUCTEMa OIEHUBAHUS 0-39 40 — 60 61 —80 81 —-100

AkaneMu4eckasi CUCTeMa OICHUBAHUS

(ax3ameH, nuddepeHupoBannbiii 3auer, | Heynosne- | YmoBneTBo-
3aIuTa KypcoBOTO MPOEKTA, TBOPHUTEIBHO | PUTEITHHO

3aIuTa KypcoBOM paboThI)
AkaneMu4eckasi CUCTeMa OICHUBAHUS
(3auer)

OueHku

Xopomo | OTau4HO

He 3auteno 3auTeHo

6 Onucanue MaTepuaJbHO-TeXHUYECKOH 0a3bl (BKJIOYas 000pyl0BaHHE U
TeXHHYEeCKHe CpeIcTBa 00y4eHHs1), HeOOXOAUMO ISl OCyLIecTBJIeHHs 00pa3o-
BAaTEJIbHOI0 MPOLECCA N0 AUCHHUIINHE (MOTYJ/II0)

Jlnst ocymiecTBieHUss 00pa30BaTeILHOTO MpoIecca MO JUCIUILUIMHE (MOIYII0) TpeOyeTcs
CTOJIBI U CTYJIbs C KOJIMYCCTBOM IMOCAJOYHBIX MCCT 25, J0CKa IJI1 HallMCaHUuA MCEJIOM. HpOGKTOp
«Epson EB-X14» ¢ KOMIUIEKTOM MaTepuanoB Uisi MOHTa)xa MpoekTopa, kommbiotep bect PM
IntelPentium G2010/ MB GA-H61M-S1 /4Gb RAM/500Gb HDD/DVD-RW/LCD BenQ
(G2250/kb+ mouse

7 IlepeyeHb OCHOBHOM M ONOJHUTEIbHON Y4eOHOI JUTEPaTyphbl, HE00X0-
AMMOM 1JISl OCBOCHUS JUCUMILIMHBI (MOAYJIs1)

7.1 OcHoBHas JquTEpaTypa

1. BuorexHosorus 3amuThl OKpyxaromiei cpensl : yued. mocooue / O. H. [lonomapea [u np.] —
Tyna: U3a-so Tyal'V, 2006 .— 115 c.



2. 'eneTnueckre METOABl OMOTEXHOJOTUH 3aIUTHI OKPYKAIOMIEH Cpesibl : yuel.- MeTo. mocodue /
N. ®. [lynryc [u ap.] — Tyna : U3a-Bo Tynl'Y, 2008 .— 123 c.

3. Posnb MHKpOOpraHu3MoB B TpaHC(HOpPMAIMU YCTOHYMBBIX OPraHMYECKUX TOJUTIOTAHTOB @ Y4eO.
nocobue st By3oB / JI. A. I'onmosnera [u np.] — Tyma : U3g-Bo Tynl'Y, 2008 .— 100 c.

7.2 lonosiHUTEILHAS JIUTEPATYypa

l. I'nux, b. MounekyispHas onorexunonorus: [IpuHIUIBI u [IPUMEHEHUE /
b.I'nmuk,JIx.ITactepnak;Ilep.c anrn.:H.B.backakoBoit u ap.,nox pen. H.K. fAnkoBckoro .— M. :
Mup, 2002 .— 589c.

2. lenkynos, C.H. I'enetnueckas naxenepus : Yueb.mocoodue mist By3os / C.H.lllenkyno .— 2-¢
u3. uenp.u nomn. — HoBocubupck: Cubupck. yHuBepcuTeT.u3a-so, 2004 .— 496¢.

8 Ilepeuenn pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANMOHHON ceTH
«HTEepHEeT», HEOOXOAMMBbIX 1JISI OCBOCHHMS JUCHUILINHBI (MOAYJIs1)

1. Duekrpounblii ynraneneii 3an "BUBJIMOTEX" : yueOHUKH aBTOpoB Tynl'Y mo BceM IUCHIMILIN-
HaM. - Pexxum noctyna: https://tsutula.bibliotech.ru/, mo mapouto.- 3ari. ¢ s3xkpaHa

2. DOBC IPRBooks yHHBepcaibHas 0a3oBas KOJUIEKIHMS wW3AaHWi. - Pexum pgocryna:
http://www.iprbookshop.ru/, O HapoJI0.- 3ari. ¢ SKpaHa

3. OBC usnarenscrra «IOpaiit».- Pesxum goctymna: http:/biblio-online.ru, O MapoJI0.- 3ari. ¢ SKpaHa.
4. ObC Uzparensckoro noma «Tpounkuit Moct» : [IuiieBsle TexHONOTrUU. TaMOKEHHOE JEIO.
['octuanunoe nemo. - Pexxum goctypa : http:/www.trmost.ru/lib-main.shtml?all_books, mo
NaposIto. - 3ari. ¢ 3KpaHa

5. Hayunast OnextponHas bubnuoreka eLibrary - OMOIMOTEKA STIEKTPOHHOM MEPUOANKH.- Pexxum
Joctymna: http://elibrary.ru/ , 10 TapoJI0.- 3arJl. € 3KpaHa.

6. EnnHoe okHO mocTyma kK 00pa3oBaTelIbHBIM pecypcaM: TopTai [ DJIeKTpoHHBIN pecypc]. - Pe-
’KMM JOCTyNA : http: /window.edu.ru. - 3arJI. ¢ 3KpaHa.

7. baza maHHBIX O XMMUYECKUX BelIeCTBax - Pexxum octyna: http://webbook.nist.gov/chemistry/form-
ser.html

8. DnekrponHas 6ubnaroreka. O6nacTu 3HAHUS - OUOJIOTHS, OMOTEXHOJIOTHUS, MEAUIIMHA, XUMHUS,
MaTeMmarTuka, (pu3uKa, aCTpOHOMHUS, HAyKH 0 3emiie, KOoJIorusi, MH(popMaTuKa, SJKOHOMUKA, IIpa-

BO. Springer LINK. - p€KUM JOCTYINA: http://www.springerlink.com/home/main.mpx
9. ba3za gaHHBIX 110 OMOKaTAM3y, Aerpaganuu - Pexum gocryna: http://eawag-bbd.ethz.ch/

9 IlepeyeHb MHGOPMAIMOHHBIX TEXHOJIOTHI, HEOOXOAUMBIX JJIf1 OCYIECT-
BJIEHHS 00Pa30BaTeJIbHOI0 MPOLECCA MO IUCHUILTINHE (MOTYJII0)

9.1 IlepeyeHbr HEOOXOAMMOIO €KEr0OHO OOHOBJISIEMOIO JIMIEH3MOHHOTO M
CBO0OOJHO PACHPOCTPAHSIEMOI0 MPOrPaAaMMHOI0O ofecneyeHusi, B TOM 4YHcJie oTe-

YECTBCHHOI'O ITPOU3BO/ICTBA
1. ITporpamma noaroroBku npe3eHTaiuit Microsoft PowerPoint;

9.2 IlepeyeHb HEOOXOAUMBIX COBPeMEHHBIX NPOodecCHOHANBbHBIX 0a3 JaH-

HBIX M HH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM
CoBpeMeHHbIe PodecCHOHANbHBIE 0a3bl TaHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIC CHUCTE-
MBI HE TpeOyIOTCSI.



