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l. ean 1 32024 TUCHUTLTHHBI:

He.ﬂb: IIO3HAKOMUTH CTy,IIeHTOB C COBpeMCHHBIM COCTOAAHHUEM BOHpOCOB HUCIIOJIB30BAHUSA
OMOJIOTMYECKUX areHTOB A pEeMEIuaIldyd 3arpsA3HCHHBIX CyOCTpaToB, C OCHOBHBIMH
noaxoJgamMu, HpI/IMeHSIeMLIMI/I B 61/10peMe111/1au1/H/1.

3agaun:

- W3YYCHHE  TCOPETHMYECKUX  OCHOB  OHWOpeMenuanum,
MeTab0JIM3Ma aHTPOIIOTCHHBIX TOKCHKAHTOB B )KMBBIX OpraHU3Max;

- 3HAKOMCTBO C 6I/IOpeMeI[I/IaI_II/IOHHBIMI/I TEXHOJIOTUAMU, HpI/IMeHSIGMBIMI/I B
pa3IMYHBIX Cpeaax;

- (hopMUpOBaHHE KOMIIETEHIIUH, COOTBETCTBYIOIIUX YPOBHIO IMOATOTOBKH
OakajaBpOB JIJIsI HAYYHO-HUCCIEA0BATEIbCKON eITEIbHOCTH.

MPOLIECCOB

II. MECTO JUCHUII/IMHBI B CTPYKTYPE OIIOII BO
2.1. Yuebnas aucuumnuna b1.B.12 «buopemenuaius» oTHOCUTCS K 4acTH, GOPMUPYEMOit
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH.
2.2. Jlns w3y4deHUs AaHHOW y4eOHOW AMCUMIUIMHBI HEOOXOMUMBI 3HAHHSA, YMEHHS U

HaBbIKK, (OpMUpYEeMble  NPEIIIECTBYIOUUMHU  TUCHUIUIMHAMU:  «MHKpoOHomorus u
BUPYCOJIOTHSI», «DOU3NOIOTH "u OMOXUMUSA MHKPOOPTaHU3MOBY, «DKoJIOTHs
MHUKpOOpranu3mMoB», «OOmas u HeopraHuyeckas XuMmus», «OpraHudeckas XUMHUSI,
«boranuka.

2.3. IlepeueHb MocieAyOMMX y4eOHBIX AUCHUILINH, JUIsl KOTOPBIX HEOOXOJUMbI 3HAHUS,
YMEHHUSI U HaBBIKH, (OpMHpYyeMble NaHHOW y4deOHOW muciumnHoi: «buostuka», «bosbmoi
IPaKTUKYM 110 npoduiaro», BeinoaHenue BKP.

I11. TPEBOBAHUS K PE3YJIbTATAM OCBOEHMUSA
JUCHUIIJIINHBI

[Tporiecc oOCBOEHHUS UCHMIUIMHBI HampaBieH Ha (OPMHUPOBAHUME KOMIETEHIMH B
cootBercTBUU ¢ ®I'OC BO u OIl BO no nanHoMy HampasieHuto noarotoBku 06.03.01
«buonorusy», npopuie «MUKPOOHOIOTU»:

[TIK-1: CnocobeH wucronb30BaTh 0a30Bbleé TEOPETHUYECKHWE 3HAHUSA O pa3HOOOpa3uu
MHUKPOOPIaHU3MOB, HUX CTPOCHHH, (U3HOIOrUH, MeTaboyu3Me, TEHETHKE, CHCTEeMaTHKe,
0COOEHHOCTSIX PACHpPOCTPAHEHUsI B PA3IMYHBIX Cpelax OOWTaHUS, POIM B JKOCHUCTEMax M
6uocdepe npu permeHny NpopUIbHBIX HAYYHO-UCCIIEA0BATENBCKUX 3a/1a4.

[1K-3: cnocobeH wucCMnonb30BaTh 3HAHUS 00 OCHOBaX MHMKPOOHOW OMOTEXHOJIOTHUH,
CEJIEKLIMOHHOW pabOThl M T€HETHUYECKOI'0 KOHCTPYUPOBAHUSI MUKPOOPIaHU3MOB, HEOOXOIMMBIX
A1 peIICHHA TPOMBIIICHHBIX, CGHBCKOXOSHI\/’ICTBGHHBIX, MEAUIIMHCKUX H DOKOJIOTHYECCKUX
npooieMm.

HepequL NJJAHHPYEMBIX PE3yJbTaTOB Oﬁy‘-leHI/Iﬂ Mo AMCHUIIJINHE, COOTHECCHHBIX C
HHAUKATOPaAMH JOCTUKCHUS KOMIIeTEeHII i

Komnerennus NHaukaTopbl KOMIETeHIM T Pe3yabTarhl 00yueHust
1IK-1 UK 1k 1.1 3HaTh: Ba)KHEHIINE TPyNIbl MUKPOOPTaHU3MOB-
crocoOeH HCnonb30BaTh | Mcmonb3yer 3HaHUA 0 | AECTPYKTOPOB, NEPCIEKTUBHBIX s
0a3oBble  3HAHUA O | pasHOOOpa3HH UCIIOJIb30BaHMs B OuopeMeUaIOHHbIX
TEXHOJIOTHSIX; MEXaHHM3Mbl MeTa0OJU3UPOBAHUS
pasHoobpasnn MHKPOOPTaHH3MOB, uX ’ P
MHKPOOPTaHH3MOB,  MX MHUKPOOpPTraHU3MaMu OCHOBHBIX rpymnm
CTPOCHHH, (DHU3HONOTHH CTpOCHHH, ¢usnomnorun, HKOIOJUIFOTAHTOB; MEXaHU3MBbl BIIMSHUSA
2 2
MeTaboMM3Me. TeHEeTHKE MeTabonu3Me, TEHETUKE, | (aKTOPOB  CpelAbl HAa  MHUKPOOPTaHHU3MBI-
9 3
CHCTEeMATHKE CUCTEMATUKE, OKOJOTUU  JJIs | AECTPYKTOPBI;  MEXAHM3MBI  CaMOOYMILEHHS
2 (v
0COBEHHOCTSX pelleHns IPO(HILHBIX Hayumo- | TPHPOMHBIX CPEA OT 3arpAsHUTENEH 3a cuer
(GyHKIIMOHUPOBaHUS a00pUTeHHONW MUKPODIIOPHI.
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pacrpocTpaHeHHs B
pa3IMYHbIX cpenax
oburtanus, posn B
HKOCUCTEMAX u
ouocdepe mpu penieHun
OpoQMIBHBIX ~ HAYYHO-
UCCIIEIOBATEIbCKIX
3a1ad4.

HCCICI0BATCIIbCKHUX u
IIPOU3BOJACTBCHHBIX 3aJa4.

YMeThb: HCHONB30BaTh TEOPETUUECKUE 3HAHUS
JUIS OpraHu3alyu OnopemeTnaMOHHbIX
MEpPOIPUATUI c LEJbI0 JUKBUJALMN
MOCIAEACTBUM  AHTPOINOTEHHBIX  3arps3HEHUN
OKpYKAaroIleil Cpebl.
Bnagers: TepmuHONOTHEH,
OnopeMeuaIuu.

WCTIONB3yeMOl B

HJIK nixc 1.2
IIpumensier METOUYECKUE

MOAXOABl IS Pa3pabOTKH W
MPOBEACHUS HAy4HOT'O
IKCIICPUMEHTA.

3HATh. OCHOBHBIE METOJUYECKHUE IOAXOMIBI,
HCII0JIb3YEMBIC B 6H0peMeIII/IaLII/II/IZ
6HOCTI/IMyJI$ILII/I$l nu 61/10ayr MCHTaluA, TCXHOJIOI'NH
OYHUCTKH €X Situ u in situ.

YMeTn: HCIIOJIB30BaTh Ha HpaKTI/IKe
METONYECKHE IIPUEMBI anpoOHpPOBAHHS
OTACJIIbHBIX 3BCHHEB TEXHOJOTHYECKOU OeIIn, KakK
B J'Ia60paT0pHBIX, TaK U IMOJICBBIX YCIOBUAX.
B.Ha,[[eTI)I HpI/IHHI/IHaMI/I MECTOAOB HCCIICAOBaHUA,
HCIIOJIb3YEMBIX B 6I/IOpeMeI[I/IaIII/II/I

HJIK 1k 1.3
PaGoraer co  cmenuaabHOMI
METOIMYECKOMN JUTEPATYPOH,
pedepupyer HaydHBIE TPY/IHI,
COCTaBJISET Hay4YHbIE
aHAJIUTUYECKUE 0030pBI.

3HaTh: OCHOBHBIC NPUHIIMITEI WHPOPMALUOHHO-
TIOUCKOBBIX CHUCTEM, MPUEMbI PaOOTHI ¢ HAYUHOU
U METOIUYECKOW JIMTEpaTypel B  00JacTu
OropeMeTuaIum.

YMeTs: OCYIIECTBIIATh [IOUCK HAY4YHOI
JUTEpPATypel 10 TEMe HCCICIOBaHUA, €€
pedepupoBaHre, H3IaraTb U KPUTHYECKH
AHAJTM3UPOBATD MOJIYYaEMYI0 HHPOPMAILIHUIO.
Brnanerh: HaBbikaMu HamucaHus U O(GOpMIICHHUS
pedeparoB, MOATOTOBKH JTOKJIAJI0B U MAaTEpPHAIOB
K MIPE3CHTAIMSM 110 ONPE/ICIICHHBIM TEMaM.

TIK-3

CITOCOOCH HCITOJIb30BATh
3HaHUS 00  OCHOBax
MUKPOOHOM
OMOTEXHOJIOTHH,
CEJIEKIIMOHHOM paboThl U
TEHETHYECKOT0
KOHCTPYHPOBAHUS
MUKPOOPTaHU3MOB,
HEOOXOIUMBIX
pereHus
MTPOMBIIIIIICHHBIX,
CEIbCKOXO03IMCTBEHHBIX,
MEIUITHHCKUX u
9KOJIOTHYECKUX TPoOIeM

TSt

HJIK 1 3.1
Hcnonszyer TEOPETUYECKHUE
3HaHUS O MUKPOOHOJIOIMYECKHX
nporeccax, OCHOBHBIX
CBOMCTBax LITaMMOB-
MNpOAYLUHECHTOB, IEPCICKTUBHBIX
111 OMOTEXHOJIOTHH.

3HaTh: 0OImME MEXaHHW3Mbl OHuOpeMeTualny;
MHUKPOOHMOJIOTUYECKUE TPOLECCHI, JIeXKAllhue B
OCHOBE  OWMOpEMEIUAIMOHHBIX  TEXHOJOTHMH
BOCCTaHOBJICHHUS] OKPYXKAIOIIEH CPeJIbl.

YmeTb: WCTIONIBb30BaTh 3HAHUSA 0
MHUKPOOHOJIOTUIECKUX nporieccax JUIst
pa3paboTku OropeMeTNaMOHHBIX TEXHOIOTHA.
Bnaners: uHpopmMammeidn o0  COBpeMEHHOM
COCTOSTHMM BOIIPOCOB DPa3pabOTKU TEXHOJIOTHIA
OonopeMenuaym, ee mpodaemMax U MepCreKTUBAX.

HJK 5k 3.2
[Tpumensier METOYUCCKUE
TOTXOTBI TUTS MIOMCKa,
BBIJICTICHUS u otbopa
MEPCIEKTUBHBIX [ITAMMOB
MHUKPOOPT'aHU3MOB, TPOJYKTOB
UX )KU3HEICATCITBHOCTH.

3HaTh: METOAMYECKHUE IMOJXOAbI, MCIOJIb3yEeMbIe
JUld TIOMCKA, BBIIEJIEHUS M OTOOpa aKTUBHBIX
HITAMMOB MHUKPOOPIaHU3MOB-IECTPYKTOPOB
OpraHUYECKUX 3arpsi3HUTENEeH u
MHUKPOOPTaHU3MOB, TpaHC(HOPMHUPYIOLTIX
HEOPraHWYECKUE COEANHEHUS.

VYMeTb: paspalaTbiBaTh  OOIIYIO
MIONCKa MHUKPOOPraHU3MOB, o0J1aaronmx
CHeHI/I(i)I/ILIHOCTBIO 10 OTHOIICHUIO K
KOHKPETHBIM 3arps3HSIOLIMM BEIIECTBaM, MX
BBIJIEJIEHUsI M3 CyOCTpaToB, IOJBEPrHYTHIX
«XPOHUYECKOMY» 3arpsA3HEHUIO, orbopa
HITAMMOB, o0Jagaroumx BBICOKOM
JECTPYKTUBHOM aKTUBHOCTBIO.
Bnanets: 810505000500 200051

CTpaTeTHIO

MCTOOOB




MHUKPOOHMOJIOTUYECKOTO0 aHAIW3a W W3OJSIHU
MHKPOOPTaHH3MOB c OIpeIeIeHHOM
CyOCTpaTHOM CIIeM(UIHOCTHIO.




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM TUCHMILIMHBI COCTABJIAET 2 3a4YeTHBIX eIUHHUIIBI, 72 Yaca.
W3 HUX peann3yeTcs ¢ UCIOJIb30BAHUEM IJICKTPOHHOTO OOYUCHHUS U JUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOIOTHIA 15 9acoB.

®opMa NPOMeKYTOUYHOM aTTecCTALIMU: 3a4ET.

4.1 Conepma}me AUCHUIIJIMHBI, CTPYKTYPHPOBAaHHO€ II0 TEéMaM, ¢ YKasaHUEM BH/I0B y‘leﬁHbIX 3aHATHI M OTBEJEHHOI0 HAa HHUX

KOJIN4Y€e€CTBA AaKAACMHUYCCKHUX YaC0B

Ne | Pazges nucuIJInHbI/ TeMa o Bunet yueGHOI paboThI, dopma TeKylIero
n/ 9| BKIIOYAsS CAMOCTOATCIIBHYIO paboTy oOyJaromuxcs, | KOHTPOJIsi
H = E MPAKTUYECKYIO MOATOTOBKY U TPYAOEMKOCTh ycneBaemMocTu/
2 o (B acax) dopma
(5] o
o g NPOMEKYTOYHOM
5z KoHnrtakTHas paboTa npemnogaBaress ¢ =
) 2 arrecTanuu
) 00yJaronuMucs =
@ 2w ) (mo cemecTpam)
= & =
o = R
o < = s S M
5 Z 2 £| Jlekuus | Cevmnap/ KoncyabTanus 58
g = zE IIpakTHYecKkoe, g g_
5 S el JaGoparopHoe S =
o = = E 3aHsITHe/ O =
1 2 3 4 5 6 7 8 9 10
1 | Tema 1. buopemenunamusi: OCHOBHBIE TOHSITHSA, 7 6 5 5 5 KomtokBuym
MPEUMYIIECTBA, IPUHIHUIIBI
2 . Komnoksuym
Tema 2. 3arps3HeHHE  OKpYyXaroulell  cpensl 7 7 9 5 3 Pedbepar
AKOTOKCHKaHTaMU. VICTOUHUKY 3arpsi3HEHUsI P
Jlokman
3 Komnoksuym
Tema 3. MOHHUTOPUHT cpe€ MOKazareian Hx
p pe, 7 7 2 2 - 3 Pedepar
JKOJIOTHYECKOTO COCTOSHHUS
Jokmnan
4 | Tema 4. buornueckas 51 abuoTuyeckas 7 7 2 2 3 Konnoksuym
TparcopMaIys SKOMOJTIOTAHTOB Pedepar




Joxmnan
ITucemennas pabota

Tema 5. MHcnonp3oBaHue MHKPOOPraHH3MOB B
OropeMeIMalMOHHBIX TEXHOIOTUAX

Komnoksuym

3 Pedepar

Jloknan

Tema 6. @utopemenuanus

Konnoxksuym

3 Pedepar

Joxmnan

Tema 7. buopemenuanus HedTe3arps3HEHHBIX CPEJT

Komnoksuym
Pedepar

3 Joxmnan

[TucemenHas padora
CuryarnuonHas
3aja4a

Tewma 8. buopemenuanus armochepbl

3 KommokBuym

Tema 9. BI/IOpeMe,Z[I/IaI_[I/IH cpea, 3arpsA3HCHHBIX
CTONKHUMU OpPraHN4Y€CKUMH COCAUHCHUAMMU, TAKCIBIMU
MCTaJJIaMU, paAUOHYKJINIaMU

KonnokBuym

3 Pedepar

Joxman

3auer

4.2 Ilnan BHeay[[l/lTopHOﬁ CaMOCTOSITEILHOM paﬁoTbI oﬁyqaloumxcn no JTMCUHMIIJIMHE

CamocrosTenpHast padoTta o0yyaromuxcs

Y4eOHO-METOANUECKOE

OrneHounoe
Cemectp| Hazpanue pasznena, Tembl N Cpoxkun  |TpymoemkocTs obecrieueHune
Bun camocTosiTensHO#M paboThI CpEICTBO N
BBITIOJIHEHUST (gac.) CaMOCTOSITEITEHOM pabOoTHI

[lonroroBka K TWPaKTHYECKOMY 3aHATHIO (KOJUIOKBHYMY) C Jlexmuu-nipesentanuu (OMOC

Tema 1. buopemenuauus:|ucrnonp3oBaHueM  KOHCIEKTA PpEKOMeHIyeMoit UTV - https://educa.isu.ru)
OCHOBHbIE [OHATHS, | TUTEPATYPHI. bazbr AHHBIX
’ P 3 Hen. 2 Kommoxuym a ’
MPEUMYILIECTBA, UH()OPMAIMOHHO-CIIPABOYHEIC
HpI/IHI_H/IHBI " ITOUCKOBBIC CUCTCMBEI - CM. II.

V. B.



https://educa.isu.ru/

CamocTosTeapHas pa60Ta 06yqalo1u1/1xca

y‘IG6HO-MeTOI[I/I‘lCCKOC

OnenouHoe
Cemectp| HasBanue paznena, Tembl BILL CAMOCTOSTENLHOM DABOTLL Cpoxu | TpymoeMKoCTh CH eIICTBO obecrieyeHue
A p BBIMOJTHEHUSI (4ac.) p CaMOCTOSITEITEHOM pabOTHI
[loaroTtoBka K MNpPaKTHYECKOMY 3aHATHIO (KOJUIOKBUYMY) C Komnoksuywm ([Ipuxnanunas
UCIIONB30BAHMEM  KOHCIIEKTa  JICKIUH | eKOMEHIyeMOi 9KOOMOTEXHOJIOTHS e0.
Y eepart y4
JUTEPATYPBL. Jlokuan nocobue s cTyAd., o0yd. 1o
Hammcats pedepar o o1HOH U3 MPEATI0KEHHBIX TEM: crien]. «buoTexHONIOTHS» : B 2
pegep p
«3arps;3HEeHuE OKpYyKaromiei cpenbl PaaroaKTHBHBIMA T. / A. E. Ky3nenos [u np.]. —
3JIEMEHTaMU». M. bunom. JlabopaTopus
Tema 2. 3arpsasHenue «XapaKTepuCTUKa KaHIEPOTCHHBIX  BEIIECTB, 3arpsA3HSIOLINX 3HaHWH, 2012. -2 1.
L OKPYKaro cpeny». Basbl AHHBIX
OKpYy’Karomeu cpenbl DYIRAIOILYIO Cpey A ’
7 SKOTOKCHKAHTE «MenuIMHCKHE OTXOABL: KiIaccH(MKanus, KIacChl ONAacHOCTH,| 5 Hen. 3 MH(OPMAIIOHHO-CITPABOYHBIE
TOKCUKAHTaMH.

W cTouHMKY 3arps3HEHUs

CIOCOOBI YTUITU3AIHI.

«DapMaIeBTHYECKUE OTXObl KaK aKTyalbHas 93KOJIOTHYecKast
mpooJieMay.

[oaroroBuTtk 0KIaz O TeMe pedepara U MPe3eHTAIHIO.

U TIOMCKOBEIC CUCTEMEI - CM. II.
8r).

Jlexmmu-tipesentanuun  (OUOC
UT'Y - https://educa.isu.ru)
baznl JIaHHBIX,
HH(OPMAITUOHHO-CIIPABOYHBIC
U MOUCKOBBIC CUCTEMBEI - CM. II.
V. B.



https://educa.isu.ru/

CamocTosTeapHas pa60Ta 06yqalo1u1/1xca

y‘IG6HO-MeTOI[I/I‘lCCKOC

OnenouHoe
Cemectp| HasBanue paznena, Tembl . Cpoxu | TpymoeMKoCTh obecrieyeHue
Bun camocrositesHON paOOTHI CPENCTBO N
BBIMOJTHEHUSI (4ac.) CaMOCTOSITEITEHOM pabOTHI

[loaroTtoBka K NPaKTHYECKOMY 3aHATHIO (KOJUIOKBUYMY) C Komnoksuym [bronorudeckuii KOHTPOJIb
UCIIOJIG30BAHUEM  KOHCIEKTa  JIEKMH ¥ PEKOMEHIYeMOM Pedepar |OKpy*karomiei cpempl.
JUTEPaTypBI. Jlokiaz Buonnaukarus u
Hamucats pedepar o teme: OnoTecTHpOBaHUE VYueo.
«MUKpOOpraHU3MBI KaK TeCT-00BEKTHl [UISA OIEHKH TOKCHIHOCTH mocobue s crya. By3os / O.
XUMHYECKHUX COECIUHEHUN. I1. Menexosa [u ap.] ; pen.: O.
IToaroToBuTh KOKIJIAA IO TEME pedepara U IPE3CHTALHIO. II. Menexosa, E. 1. Eroposa.
CaMoCTOsATeNIbHOE HW3yYeHHE TEOPETHUYSCKOro0 MaTepuayia Iio — M. : Axanemus, 2007. — 288

Bompocy:  «MmukpoOruonorndeckass HHAWKAIWS ~ XAMHYECKOTO c.
3arpsA3HEHUsD). Bronornueckuit KOHTPOJIb
Tema 3. MoOHUTOPUHT OKpYKaIOLIIei Cpeibl.
7 cpen, IoKazarenud — uX 7 Hen 3 buonnnukanusa i
3KOJIOTHYECKOTO ) OnoTecTUpOBaHUE VYueo.
COCTOSTHUS nocobue g crya. Bysos / O.

I1. Menexosa [u ap.] ; pex.: O.
I1. Menexosa, E. H. Eroposga.
— M. : Axanemus, 2007. — 288
c.

Jleximu-nipesentanuu (QMOC
UT'Y - https://educa.isu.ru)
baser JTaHHbIX,
HH(OPMAITUOHHO-CIIPABOYHBIC
U MIOWCKOBBIC CUCTEMBI - CM. II.

V. B.



https://educa.isu.ru/

10

CamocTosTeapHas pa60Ta 06yqalouu/1xca

Y‘Ie6HO-MeTOI[I/I‘lCCKOC

OnenouHoe
Cemectp| HasBanue paznena, Tembl . Cpoxu | TpymoeMKoCTh obecrieyeHue
Bun camocrositesHON paOOTHI CPENCTBO N
BBIMOJTHEHUSI (4ac.) CaMOCTOSITEITEHOM pabOTHI
IToaroroBka K MPaKTHYECKOMY 3aHATHIO (KOJUIOKBHYMY) C Komnoxsuywm |JIekuuu-nipesenranuu BGHnocC
UCIIOJIb30BAHWEM  KOHCIICKTa  JICKIMM M PEKOMEHIyeMO Pedepar |MI'Y - https://educa.isu.ru)
JTUTEpaTyphI. Jlokuan bass JAHHBIX,
Hanwmcats pedepat mo oHOH U3 MPEIIOKESHHBIX TEM: IMuchMennas | FHPOPMALHOHHO-CIIPaBOYHEIC
Tema 4. buoruueckas wu «MukpoOHast TpaHchOpMalUsd CHHTCTUYSCKHX IMOBEPXHOCTHO- 6 U IIOMCKOBBIE CUCTEMBI - CM. II.
7 abuoTuveckas AKTHUBHBIX BEIIECTBY. 9 3 pabota —y, 'y
Tparcpopmanus «PaznoxxeHne MUKpOOpraHu3MaMHy MOJUATUICHTepedTanaTay. Hed.
3KOIMOJUTIOTAHTOB [onroroButk HoKIIaA O TeMe pedepara 1 IPE3CHTAIIHIO.
CamocTosiTenbHAsT paboTa: pacCMOTPETh MHUKPOOHOE pPasIoKeHHUE
rekcajiekana. HamucaTh MO3TammHO MPOHCXOSAIINE XUMHUYECKUE
peaKknuy OKWCICHUS OaKTepusMH TeKcalekaHa (B a’dpOOHBIX
ycIoBUAX). YKa3aTh (DEPMEHTHI, KATATH3UPYIOIINE STH PEaKIIHH.
IlonroroBka K TNPaKTUYECKOMY 3aHATHIO (KOJUIOKBUYMY) C Komnnoksuym [Herpycos A. n.
UCIIONIb30BAHUEM  KOHCIEKTa  JIEKMH ¥ PEKOMEHIYeMOM Pedepar |Mukpobuomorust / A. M.
JTUTEPATYPHI. Jloknan Herpycos, U. b. KotoBa. — M.
Hamucate pedepat 1mo 0HOM U3 MPEJI0KEHHBIX TEM: : W3n. ueHtp «Akazemusy,
«MUKpOOHOJIOTHYECKAE METOABl  OYHUCTKH  SKHPOCOJEPIKAIINAX 2006. - 350 c.
CTOKOBY. OKOIIOTHSI MUKPOOPTaHU3MOB :
«AnpoOHast 1 aHa’pOOHAsT MUKPOOHOIOTHYECKasi OYMCTKA CTOUHBIX yueb. i cTynd. By30B. / A. U.
BOI». Herpyco, E. A. bonu-
Tema 5. VcHOnb30BaHIE «MuxpoOHas yTUIHA3aIHs TBEPABIX OBITOBBIX OTXOIIOBY. OcMoIoBCKas, B. M.
«KomnoctupoBaHue Kak MeTOA HepepaboTKM  OpraHUYecKHX T'opnenko u ap.; nox pex. A.
MUKPOOPraHU3MOB .
7 6 OTXOJIOBY. 11 men. 3 W. HerpycoBa. — M.
HMOPCMCTMATINOHHBIX «buogerpamganus OTXOJIOB [EJITIOJI03HO-0YMaKHO M N3narensckuit LIEHTpP
TEXHOJIOTHAX IIPOMBILIIEHHOCTU. «Axkanemus», 2004. — 272 c.
«buonerpananus MPOMBINUICHHBIX, CEIbCKOXO3IUCTBEHHBIX | Jlexmuu-ipezentaun (DMOC
OBITOBBIX OTXOJOB B METAHTEHKAX). UT'Y - https://educa.isu.ru)
«BO3MOXHOCTH HCIOJIB30BaHUSI MUKPOOPTaHU3MOB IJII OYUCTKH bazbr JAHHBIX,
PaIMOaKTUBHBIX OTXOJIOBY. WH(POPMAIIMOHHO-CIIPAaBOYHbBIE
«BepmutpanchopMaIys 0TXOI0BY. Y TIOUCKOBBIE CUCTEMBI - CM. II.
[onroroButk HOKIIAA IO TEMe pedepara 1 IPe3CHTAIHIO. V.B.
CaMoCTOsITEeNIbHOE W3YyYeHHE TEOPETHUYECKOT0 Marepuana [0
BONIPOCY: «XapaKTePUCTHKA METAHOTCHOBY.
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CamocTosTeapHas pa60Ta 06yqalouu/1xca

Y‘Ie6HO-MeTOI[I/I‘lCCKOC

OnenouHoe
Cemectp| HasBanue paznena, Tembl . Cpoxu | TpymoeMKoCTh obecrieyeHue
Bun camocrositesHON paOOTHI CPENCTBO N
BBIMOJTHEHUSI (4ac.) CaMOCTOSITEITEHOM pabOTHI
IlonroroBka K NPAKTHYECKOMY 3aHATHIO (KOJUIOKBUYMY) C [puknamaast
UCIIOJIG30BAHUEM  KOHCIEKTa  JIEKMH ¥ PEKOMEHIYeMOM 9KOOMOTEXHOIOTHS yued.
JUTEPATYPBL. nocobue g cTyAd., o0yd. 1o
Hanwucats pedepat mo oHOH U3 MPEIIOKEHHBIX TEM: cnen. «buoTexHomorus» : B 2
«duropemennanys MoOYB, 3arPSI3HEHHBIX TSKEIBIMU METAIIIAMI. Kosoksuy T. / A. E. Ky3nenos [u np.]. —
«[IlpuMeHeHne pacTeHWHd IS OYHACTKH CTOYHBIX BOA  OT M M. bunom. JlaGopaTopus
7 Tema 6. ®uTopemMeuanys |3arpsi3HEHUI paJUOHYKINIAMID). 13 Hen. 3 P sHaHmid, 2012. -2 T
«cnonp30BaHrEe MUKPOBOIOPOCIIEH JJIsI OYMCTKH CTOYHBIX BOJ. e(bepaT Jlexmmu-tipesentanuun  (QUOC
«PacTeHuns — TUIePaKKyMYIISITOPEI TOKCHYHBIX COEAUHEHUI. Hoxnan |y - https://educa.isu.ru)
IToaroToBUTH JOKIAA MO TEME pedepaTa U MPe3eHTAIHIO. basbr JTAHHBIX,
UH(POPMAITOHHO-CIIPABOYHEIE
Y TIOUCKOBEIE CUCTEMEI - CM. II.
V. B.
[lonroroBka K WPaKTHYECKOMY 3aHATHIO (KOJUIOKBUYMY) C OKOJIOTHUECKHA MOHHTOPHHT
UCIIONIE30BAHUEM  KOHCIEKTa  JIEKMH ¥ PEKOMEHIYeMOM HedTera3oBon OTpacIy.
JIATEPATYPBIL. DUBUKO-XUMUYECKHE u
HammcaTs pedepat mo omHOH U3 MPEITOKEHHBIX TEM: OHMOJIOTHYECKHE  METOJIBI
«Hedrenmamer: XapaKTEPUCTHKA, OCHOBHBIC METO/IBI yueb. mocobme / M. H.
nepepaboTKu». CakcoHoB [u Ap.] ; UpkyTckuii
«MukpoOHOE pa3oKeHUE MOTNAPOMATUIECKIX YTIIEBOJIOPOIOBY. roc. yH-T. — UpkyTtck : M3a-Bo
IToAroToBUTHL JOKIA IO TeMe pedepaTa U IMPE3CHTALMIO. KosnnoxkBuy™m |y VY, 2005. - 114 c.
CuryanmonHass 3amada: B wMae mpowusomien pa3niuB HepTH B Pedepar IIpuknagnas
Tema 7. Buopememnanus JIECOTYHAPOBOI 30HeE. Ilepen Bamu crouT 3agadya MPOBECTH Hoxman 9KOOHOTEXHOJIOTHS yueo.
7 OYHCTKY 3arpsA3HCHHOW He()ThIO TEPPUTOPHH, WCIONB3yS, B ToMm| 15 Hen. 3 [MucemenHas |mocobue mis crym., oOyd. Ho
HeTe3arpA3HEHHbIX Cpelt qucie OMOpMeTaIIMOHHEIC TEXHOJIOTHH. Pacrumure paboTa cren. «buorexHomorus» : B 2
HIOCJIEI0BATENBEHOCTE IIPOBOAUMBIX MEPOIIPUSATHI. Curyarmonna |T- / A. E. Kysuenos [u ap.]. —
CaMOCTOsITETPHOE HM3YYCHHE TEOPETHYSCKOTO MaTepHaja o A 3a;aua M. bunom. JlaGopatopus
Bonpocy: «HedTh: XumMuyeckuid cocTaB, TOKCHYHOCTH H 3HaHui, 2012. -2 T.
OunoaerpanabeabHOCTh OTICTBHBIX KOMIIOHEHTOBY. Jlexmuu-ipezentaun (DMOC
UT'Y - https://educa.isu.ru)
ba3znl JAHHBIX,
UH()OPMAIIMOHHO-CIIPABOYHBIC
" ITIOUCKOBBIEC CUCTEMBI - CM. II.
V.B.



https://educa.isu.ru/
https://educa.isu.ru/

12

CamocTosTeapHas pa60Ta 06yqalouu/1xca

Y‘Ie6HO-MeTOI[I/I‘lCCKOC

OnenouHoe
Cemectp| HasBanue paznena, Tembl . Cpoxu | TpymoeMKoCTh obecrieyeHue
Bun camocrositesHON paOOTHI CPENCTBO N
BBIMOJTHEHUSI (4ac.) CaMOCTOSITEITEHOM pabOTHI
IlonroroBka K TNPaKTUYECKOMY 3aHATHIO (KOJUIOKBUYMY) C Jlexuuu-npezentanun (QUOC
UCIIOJIb30BAHWEM  KOHCIICKTa  JICKIMM M PEKOMEHIyeMO Komoksuy UT'VY - https://educa.isu.ru)
7 Tema 8. buopemenuauusi|aureparypsl. 16 Hex 3 " basbr JaHHBIX,
aTMocdepsl CamocrosiTeIbHOE H3y4EeHHE TEOpPeTHYEeCKOro Marepuaiga 110 ' UH()OPMAIIOHHO-CIIPABOYHBIE
BOIIPOCY: «XapakTepHCTHKA IPOKAPHUOT, BXOAAIIMX B COCTaB Y TIOUCKOBEIE CHCTEMEI - CM. II.
0OaKTepHaIbHOTO Ta30BOTO (PUIBTPaY. V. B.
[oaroTtoBka K NPaKTHYECKOMY 3aHATHIO (KOJUIOKBUYMY) C [puknanHas
UCIIOJIb30BAHUEM  KOHCIIEKTa  JIEKIIMH M PEKOMEHIYeMOM 9KOOMOTEXHOIOTHS yued.
JUTEPATYPHL. nocobue g cTyA., o0yd. 1o
Tema 9. buopemennanus Hamucats pedepar 1o o1HOH U3 MPEATI0KEHHBIX TEM: crien]. «buoTexHONOTHS» : B 2
cpen, 3arpASHCHHBIX| «Pojp MUKPOOPraHU3MOB B Pa3JI0KEHHUH TIECTULMAOB B HOYBAXY. Kommoxsy |™ / A. E. Ky3nenos [u ap.]. —
CTOMKHMH «TpanchopmMaliui TUTHOLIEIUTIONIO3HBIX CYOCTPaTOB TpUOaMuy. M M. bunom. JlaGopaTopus
7 OpraHHn4YeCKUMU «Ponb  MHKpOOpPraHu3MOB B  TpaHChOpManuu coeauHeHuit| 17 Hen. 3 Pedepar 3HaHui, 2012. -2 1.
COEIMHEHUSIMH, MBIIBSIKA. p Jlexmmu-tipesentanuun  (OUOC
TSOKENBIMA ~ METANUIAMH, «PoJIb MEUKPOOPraHU3MOB B TpaHC(HOPMAIMK COETNHEHNH PTYTHY. Hoxnan |y - https://educa.isu.ru)
PATHOHYKITHIAMH IoaroToBuTtk N0KIaz MO TeMe pedepara U MPpe3eHTAIINIO. bazbr JIaHHBIX,
UH(POPMAITOHHO-CIIPABOYHEIC
Y TIOUCKOBEIE CUCTEMEI - CM. II.
V. B.

OOmmii 00beM CaMOCTOSATENBHOM PabOoTHI 10 TUCIUTUTHHE (Yac) — 26

N3 Hux o0beM caMOCTOATEJBHOH PpadoTbI ¢ HMCHOJB30BAHHEM JJICKTPOHHOIO O0y4YeHUs] H

JUCTAHIIMOHHBIX 00Pa30BaTeJIbHbIX TEXHOJIOTHIi (Yac) — 5
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4.3 Cogepxxanmne yueOHOro MmaTepuaJjia

Tema 1. Buopemennanus: 0CHOBHbIE OHSATHSA, IPEUMYIIECTBA, IPUHIIAIBI

Omnpenenenue noHATHs buopemenuaius. Mecro OnopeMeaual B CHCTEME MEPOIPHUITHIA
no ouuctke cpen. [lpunmunel Ouopemenwanuu. OCHOBHBICE OWOJIOTMYECKUE AarceHTHI,
UCHoNib3yeMble B Ouopemenuanuu. [IpeumyiecTBa HCHOIb30BAaHUS OHOJIOTMYECKUX areHTOB
OpH  OYHUCTKE OKpyXarmed cpensl. [lomxonsl, wucHoimb3yemble B  OHOpeMeTuaIliy:
ouoctuMyIIAIKs U OrnoayrMeHTaiust. Metosl X Situ u in situ. OcBoenne GHOpeMeTnaMOHHBIX
TEXHOJIOTHHU B PAa3IMUHBIX CpCaax.

Tema 2. 3arpsizHeHHe OKpYXKawuieil cpeabl JIKOTOKCMKAHTaMU. MCTOYHMKH
3arpsA3HeHHs

Knaccudpukanus  kceHoOmorukoB.  KceHoOmormueckuid  mpodwib  OHOTEoIeHO03a.
[TpoMblIITIEHHbIE M CEJIbCKOXO3SIICTBEHHBIE MPEINPUATUS KaK MCTOYHUK 3arps3HEHus.
OcHOBHbBIE SKONOJUTIOTAHTHI (3arpsA3HUTENN) OKpYyKarolled cpenbl (BO3ayxa, BOJbI, IOYBBI).
JUINTeNnbHOCTh IEPCUCTUPOBAHUS HIKOTOKCUKAHTOB.

Tema 3. MOHUTOPHUHT cpefl, MOKA3aTeJIH HX IKOJOTHYECKOT0 COCTOSTHUS

Omnpeznenenne JOMYCTUMOTO YPOBHS 3arps3HEHHs TOJUIIOTAHTAMHU Pa3IUYHBIX Cpe.
buonHmuKanuss U OUTECTUPOBAHME 3arpsA3HCHHNA. MOHHUTOPUHT: METOABI U 3KOHOMUYECKHE
3aTparsbl.

Tema 4. Buoruyeckas u abnoruveckasi TpaHcpopmanusi IKONONIIOTAHTOB

AbGuoTnueckass TpaHC(OpMAIUS HKOMOJUTIOTAHTOB: (POTONM3, THAPOIMU3, OKHUCIECHHE.
buoakkymynsauug. buotnueckas TtpaHcpopmamus. MeXaHU3Mbl OKHCIEHHUS YIJIEBOJOPOJIOB
MHUKpOOpranuzMamMu. MUKpoOHOe pa3jokeHHe NecTULUAOB. MeTabonu3M KCEeHOOMOTHKOB B
OpraHM3Me 4€JI0BEKA, TEIJIOKPOBHBIX, PACTCHHM.

Tema S. Ucnosib30BaHUEe MUKPOOPTaHU3MOB B OMOpeMeIHAIHOHHBIX TEXHOJIOTUsSIX

MukpoOHast  pemenuanusi. MHKpoOOpraHU3Mbl ~ KaK  BaKHEHIIMEe  OWOTEHTHI B
O6uopemenuanuu. TEXHOIOIMH C UCIOJIB30BaHUEM a3POOHBIX U aHaIPOOHBIX MUKPOOPTaHU3MOB.
CopOuroHHO-0MONMOTHYeCKHe MeTo/bl. MHTEHCHUBHBIE METOABl MHUKPOOHON peMeaualuu.
Hcnonp3oBaHre MUKPOOHBIX KOHCOPIIMYMOB. MUKpOOHOIOTHYECKHE TTpenapaThl KOMILUIEKCHOTO
neiictBus. [IpumMeHeHne TeXHOIOTHIT MUKPOOHON peMeraliHH.

Tema 6. ®utopemeauanus

OO6mue ocHOBBHI (uropeMenuanuu. MexaHusmbl ¢uTopeMearanuu. DOUTOIKCTPAKIUSI
(uroakkymynsumust). Pacrenus-runepakkymMmyiasTopsl. Mcnonab3oBaHue (GUTOIKCTPAKLIUU IS
OUHCTKHA OKpYKaloIIeld cpeabl OT TKENbIX METAJIOB W OpPraHMYECKUX 3arpsi3HUTENEH.
durodpuneTparus (pusodunbTpanus, OJacTOMIBTpaLUs) U €€ NPUMEHEHHE JUIsl OYHUCTKH
CTOYHBIX  BOJ  OT  TsDKenbIXx  MeTtauioB.  DuroBonarunmzanus.  Pusopemennanus.
®uronerpananud. Mcnonb30BaHuEe TPAHCTEHHBIX PACTEHUH JUISl OYMCTKH I10YB, TPYHTOBBIX BOJ
OT 3arps3HUTENECH.

Tema 7. buopemennaunus Hepre3arpsA3HEHHbIX CpeJl

[IpoGnema 3arpsi3HEHUs OKpyXkaromiei cpeabl HedThio U HedrempoaykTamu. Hedrb:
XUMHUYECKHH COCTaB, TOKCHMYHOCTh M OHOJErpanadenbHOCTh OTACIBbHBIX KOMIIOHEHTOB.
[TpenenpHo momyctumble konneHTpanuu (I1JIK) yrneBomoponoB HedTH W METOIBI KOHTPOMS 3a
ux coaepxanueMm. Ilpoueccel camoouumieHus HedTe3arps3HEHHBIX cpel.  Meronabl
BOCCTAHOBJICHHsI He(pTe3arpsA3HEHHBIX TOYBEHHBIX JKOCHCTEM. buopemenmanus Kak OCHOBA
BOCCTAHOBJICHHUS HepTe3arpsi3HEHHBIX MOYB. TEeXHOJOTHH PEKYIbTHBAIMH MTOYB €X Situ u in Situ.



14

AxTtuBanms aboOpuUTreHHONW HEMTEOKHUCIAIONEeH MHUKpOhIOpsl HePTE3arpsI3HEHHONW ITOYBBI.
Hcnonp30Banne MHUKPOOMOJIOTHYECKUX TMPErapaTroB js JIMKBHIAIMHU He(Te3arps3HeHHN.
@®akTophl, BIMSIOIIME HA CKOPOCTh OHOpPA3NIOKEHHS YriieBoaoponoB Hedtu. I[Ipodiembr
HUCITIOJIB30BaHUA 6I/IOpeMeZ[I/IaI_II/IOHHBIX TEXHOJIOTUH JJIsT OYUCTKU OT He(l)TSIHbIX SarpﬁSHeHI/Iﬁ B
BOJIHBIX 3KOCHCTEMaX.

Tema 8. buopemennauusi armocgepnbl

BakrepuanbHblii ra30BbIi (OKHCIUTENbHBIN) GUIBTP. ['pynnupoBKH MUKPOOPTaHU3MOB,
BXOJISILIME B COCTaB 0AKTEPUAIBHOIO T'a30BOr0 (UIbTpa: METAHOTPOPHI, KAPOOKCUAOOAKTEPUH,
BOJIOPOJIHBIE, HUTpUDUIIIPYIOLITUE Oaktepuu, cepobakTepuu, 1uaHo0aKkTepuH,
YIII€BOIOPOAOKHUCISIONINE MUKPOOPTaHU3MBbI, OKUCIISIIOIIME JIETYYHE YTIeBOAOPOAbl. MeTombl
MHUKPOOHMOJIOTUYECKON OYMCTKH Bo3xayxa. llogbop MHUKpPOOPraHHM3MOB Uil  Pa3ioKeHUs
3arps3HAOMUX BemecTB. buodunbrpanus. [Ipunnun aeiictBus 6nodunbpTpa. AGCOPOITMOHHO-
OnoxuMHuYecKkne MeTonbl. [IpuHIMI QYHKIHMOHUPOBaHUsS OHOCKPyOOepoB. buopeakTopsl ¢
OMBIBa€MbIM clioeM. OUTOTEXHOJIOTHH JIsl OYMCTKH BO3/1yXa.

Tema 9. buopemenmanms cpea, 3arpsi3HeHHbIX CTOMKHMH OpPraHUYeCKMMU
COeJUHEHHUSIMH, TSKeJbIMUA MeTALJIaMH, PAAMOHYKJIHIaAMH

3arpsi3HEeHUe MOYB CTOMKMMHU OPraHMYECKUMHU COCAMHEHMSMM U TSDKEIBIMU METaJlIIaMH.
PaIII/IOHaJH)HOC KOMINJICKCUPOBAHNEC MCTOAOB OYHNCTKU I'PYHTOB OT 38,Fp$13HCHPIfI. brnonornueckue
METO/bI OYMCTKU MPOMBIIIJICHHBIX U OBITOBBIX CTOYHBIX BOA. THIIBI COOPY>KEHUH M MPOLECCOB
1o OMOJIOTHYECKOW OYHMCTKE CTOKOB (a’poOHBIE, aHadpoOHbIE M cMmemaHHble). CoOBpeMEHHbBIE
METO/bI OYUCTKU T'PYHTOBBIX BOJ. MUKpOOHOI0ruyecKast OUMCTKa paJilOaKTUBHBIX OTXOIOB.

4.3.1. IlepeyeHb CeMHHAPCKHMX, IPAKTHYECKUX 3aHATHI U J1a00paTOPHBIX padoT

Ne Ne HaumeHnoBanue TpynoemkocTh OueHouHble DopmupyemMble
n/H | pa3genaaun CeMHHApPOB, (uac.) cpeacTBa KOMIETeHIHH
TeMbI NPAKTHYECKUX U Bcero N3 Hux (MHaUKATOPBI)*
J1260paTOPHBIX padoT 4acoB NpaKkTHYecKast
NOAr0TOBKA
1 2 3 4 5 6 7
1. | Tema 1 KonmokBuym IK-1
buopemenuanus: Zgﬁ TIK 1.1
OCHOBHEIC ITOHATHS, K12
2 HﬂK 1IK1.3
MPEeUMYIECTBA, TK-3
TIPUHITUTIBI HIIK 1
HﬂK IIK 3.2
2. Tema 2 3an$I3HeHI/Ie Komnoksuym IIK-1
OKPYKAIOLIEN Cpeib 9 Pegepar UK k1.2
IKOTOKCUKAHTAMH. Hoxnan MK x5
HcToynnku 3arpsi3HEeHAs
3. | Tema3 MOHHTOPHHT cpef, KommoxkBuym IK-1
Pedepar K k1.1
ITOKAa3aTelH UX
3KOJIOTHIECKOTO 2 Alowraz PAK 1.2
HﬂK IIK1.3
COCTOSIHUS
4. | Tema 4 KommoxkBuym nIK-1
BuoTtnueckas u Pegepar UK ik 1.1
abuoTHyeckas Hoxnan AJIK 1.2
Tpanchopmarus 2 PIK .
patchopMall MK-3
JKOIOJUIIOTAHTOB WK s
HIIK g 3.2
5. | Tema$s Hcnons30BaHue 2 Komnoxsrym IK-1
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MHKPOOPTaHHU3MOB B Pegepar HJIK 1k 1.1
OropeMeTnaIHOHHBIX Hoknan Zglli K12
1IK1.3
TEXHOJIOTHIX K3
HﬂK 1K 3.1
HﬂK 1IK 3.2
6. | Tema 6 Komnoxksuym K-1
Pedepar HIK px 1.1
duropemeuaIys 2 Hoxnan HJIK ke 1.2
HﬂK 1IK1.3
7. | Tema7 Komnnoksuym K-1
Pedepar UK 1k 1.1
buopemenunanus Joknan HJIK ke 1.2
HedTe3arpsI3HeHHBIX 2 HJIK k1 5
cpen IK-3
HﬂK IIK 3.1
HﬂK IIK 3.2
8. | Tema8 Komnoxksuym IK-1
Pedepar HIK px 1.1
Buopemeuanus Hoxnan ALK i 1.2
2 HIK nxis
aTMochepsl MK-3
HJIK k5.1
HJIK k5.2
9. | Tema9 buopemenuanus cpen, Konnoxsuym IIK-1
3arps3HEHHBIX Pedepar HIK nxc 1.4
CTOMKUMHU Hlowran MK ..
HﬂK 1IK1.3
OpraHUYECKUMH 2 MK-3
COCTMHCHUSIMU, K p13.1
TSOKEJIBIMHA METaJIaMU, HIIK 1k 3.2
PaIMOHYKJIHIAMH

4.3.2. Ilepeyenb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4eHHeE
CTYA€HTAMH B PAMKax caMocTosATebHOi padotsl (CPC)

1 Tema 3aganue Dopmupyemas HIAK
KOMIIETEHIIUS
Tema 3. MonuTopuHr cpefi, | I3yuuTh TEOpeTHUEeCKU MaTepuanl 1o I1K-1 K rx 1.
[IOKAa3aTeNId UX BOIIPOCY: «Muxkpoburonoruueckast HJIK ks 3
SKOJIOTUYECKOr0 COCTOSIHUS | MHJIMKAIUSI XUMHUYECKOTO 3arpsi3HEHUSD).
CamocrosiTenbHast paboTa: paccMOTPEThH I1K-1 WK k12
MHKPOOHOE pa3joKeHHe TeKcaJeKaHa. UK
Tema 4. Buotnyeckas u P p a K k1.5
Hamucatp  moatamHo — MPOUCXOASIINE
abuoTHuyecKas
XUMHYECKHUE peakuumn OKHCJIEHUS I1K-3 UK x5
TpaHcpopmarus
OakTepusMU TekcajiekaHa (B a’pOOHBIX
JKOIOJUTIOTAHTOB
YCIIOBUSIX). VYka3arb (dhep™MeHTHI,
KaTaJU3UPYIONINE ITH PEAKIIHH.
M3yunth TEOpeTUUECKUM MaTepuand IIo I1K-1 HIIK
Tema 5. Ucnons3oBanue v P p IK 11xc 1.2
BOIIPOCY: «XapakTepucTuKa HIIK k13
MHUKpPOOPTaHU3MOB B
OuopemMeIuaMOHHBIX METAHOTEHOB.
penieman TK-3 HJIK 5.
TEXHOJIOTHSX
M3yuuts TeopeTHUECKUN MaTepuan Mo IIK-1 HIK k1.2
Tewma 7. buopemenuanus o
Bonpocy: «HedTh: xumuueckuii cocras, HIK k13
He(Te3arps3HEHHBIX CPE
TOKCHYHOCTh M OHMOJerpanaberbHOCTh WK rx 13
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OTJCIbHBIX KOMIIOHCHTOBY.
HN3yunts TEOpETHUECKHMI MaTepual o IIK-1 HIK i 1.2

Tema 8. buopemennanus | sonpocy: «XapakTepucTHKa IPOKAPHOT, UK ig13
aTMocdepsl BXOIIIIMX B COCTaB OaKTEPUATBHOTO WK rx 13
ra3oBoOro (hUIBTpay. I1K-3 WK i3

4.4. MeToan4yeckune yKa3aHMsl M0 OPraHU3aIlUU CAMOCTOSITEIbHON PadOThI CTYIEeHTOB

CamocTtosTenpHas padoTa CTyJIEHTOB SIBISICTCS COCTAaBHOW 4YacThiO y4eOHOro mMmpoliecca u
UMEeT IIeJIbI0 3aKpeIyieHHe H yriyOJieHWe TIOJYYCHHBIX 3HAHWHW M HaBBIKOB, IOUCK |
npuoOpeTeHue HOBBIX 3HAHUW, a TaKXKE BBINOJIHEHUE Y4YE€OHBIX 3aJaHUi, MOJTOTOBKY K
MPEJACTOSAIMM 3aHITUSM, 3a4€TaM U SK3aMEHaM.

Il opraHu3anud  CaMOCTOATEIbHOW paboThl MO JucHUIUIMHE «buopemenuanus
WCITOJIB3YIOTCS CIeAYIoIKe POPMBbI CAMOCTOSATEILHON y4eOHOM pabOTHI:

- Pabora HaJl KOHCIIEKTOM JICKIUH.

- [TonGop, nzydenue, aHanu3 peKOMEHIOBaHHOU JIUTEPATYPHI.

- CaMOCTOSTENIbHOE M3YYCHHE OTIEIBHBIX BOIPOCOB B PAMKax OIPEACIICHHBIX TEM, HE
H3JIOKECHHBIX B JIEKIUH.

- Hartucanue pedeparos.

- [TonroToBka JOKJIa/10B C IPE3EHTALEH.

- BeinonHenue nucbMeHHbIX padoT.

- [TonroroBka k 3a4ery.

Pegpepam — ¢dopma nucbMeHHOH palOOTHI, KOTOPYK PEKOMEHIYeTCsl MPUMEHATh IpH
OCBOCHHMH BAPHATHUBHBIX (TPOPHIBHBIX) TUCIHUIUIMH NMPodeccHoHalbHOro nukia. [lpeacrasnser
co0OM KpaTKOe U3JI0KEHUE COJCPKAHUS HAyYHBIX TPYAOB, JIUTEPATyphl IO ONPEIEICHHON TeMe.
O6bem pedepara Moxer nocturath 15-20 cTp.; BpeMs, OTBOJUMOE Ha €ro MOATOTOBKY — OT 2
Henenb 10 Mecsna. IloaroroBka pedepaTa MmoapazyMeBaeT CaMOCTOSITEIbHOE H3ydeHHE
CTYZICHTOM HECKOJIbKHX JINTEPAaTYpPHBIX HCTOYHHKOB (y4eOHMKOB, MOHOTrpaduii, HaydHBIX
cTarel M T.A.) IO ONpeNeNéHHOW Teme, HE paccMaTpUBaeMol MOAPOOHO Ha JEKIHH,
CHCTEMaTH3aIMI0 MaTepralia M KpaTkoe ero usioxenue. Llenp Hanucanus pedepara — mpuBUTHE
CTYAEHTY HaBBIKOB KPAaTKOTO M JJAKOHUYHOT'O MIPEJCTaBIeHNs COOPAaHHBIX MaTepHaIoB U (PaKTOB
B COOTBETCTBHH C TPEOOBAHMIMH, IPEABIBISEMBIMHI K HAyYHBIM OTYETaM, 0030paM U CTaThsIM.

CrpykTypa pedepaTa BKIIOYAET:

- TuTynbHBIN JUCT.

- Coneprkanue.

- Brenenue, re kpatko Gpopmynupyercs mpodiema, 11elib U 3a1a4u pedepara.

- OcHOBHas 4acTh pabOThl COCTOMT M3 HECKOJBKUX PA3/IeNIOB, B KOTOPIX U3JIaraeTcs CyTh
TeMbI pedepara.

- 3aKJIr04YeHHE.

- CIIMCOK MCIOTTb30BAHHOM JIUTEPATYPHI.

[Ipu odopmnennn pedepara crieayeT NPUAEPKUBATHCS TEXHUUECKUX TpeOOBaHUIA,
NpeIbsABISEMBIX K pedpepaTaM U KypcOBbIM paboTaM, UMEIOIINXCS Ha Kadeape.

Yemuoui 0oxknao — 310 coobmenue B TeueHue 10-15 MHH, B KOTOPOM CTYACHT B
JAKOHUYHOH (hopMe TOIHKEH M3JI0KUTh MaTepral TI0 COOTBETCTBYIOLIEH TEMe, TPUACPKUBASCH
CIIEAYIOIIEro IJlaHa: BBEJCHHE, OCHOBHAs 4YacTb, 3akitoyeHue. JloKmaj CcompoBOXKAAaeTCs
Ipe3eHTaIMel, OTpaKaloIIel OCHOBHBIE TTOJIOKEHUS 10 COOTBETCTBYIOIIEH TeMe, BKIIIOYArOIIEH
HarJsiiHble MaTepuaibl (CXeMbl, TaOuuipl, Goto U T.1.). Ilo OKOHUaHMM JOKIana CTYAEHTY
3aJ]af0T BOMPOCHI, KaK IMPET0IaBaTellb, TaK M CTYICHTHI, Ha KOTOPBIC JOKIAIUUK JOJDKEH JaTh
MCUEPIIBIBAIOIINE OTBETHI.

Kpurepuu ouenuanus pedepara:

- OLeHKa «OTIMYHOY BBICTABIIACTCS B TOM Cllydyae, eclii B pedepare MOJTHOCTHIO PACKphITa
TeMa, MPOAHAIU3MPOBAHO COBPEMEHHOE COCTOSIHME BOINPOCA, MaTepual HU3J0XKEH JIOTUYHO,
IIOCJIE0BATENbHO, IMPUBEAEHO HE MeHee 10 uTepaTypHBIX HCTOYHMKOB (Cpeau KOTOPBIX
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npeobnagaeT JuTepaTypa 3a mociaeaHue S JeT), pedepar odopMieH B COOTBETCTBUU C
TEXHHUYECKUMHU TPEOOBAHHSIMHU, IPEIBSIBISIEMBIMU K TAKOTO pojia paboTam.

- OneHka «XOpoImo» - TeMa PacKphITa, MPUBEJICHO JOCTATOYHOE KOJUYECTBO MaTepHala,
HO MPHU 3TOM MaTepUal B HEJOCTATOYHOW CTENEHU MPOAHATU3UPOBAH aBTOPOM, O(opmIleHUE
pedepaTa COOTBETCTBYET TEXHUYECKUM TPEOOBAHMSIM.

- OmeHKa «yIOBJICTBOPUTEIHLHO» - TeMa PaCKphITa MOBEPXHOCTHO, MATEpUAN MPUBEICH
KaK MpocTasi KOHCTaTalus (akToB, HE MPOaHATU3UPOBaH, B 0()OPMIICHUH UMEIOTCSI TEXHUYECKUE
HEJOCTATKH, CIIUCOK JIUTEPATYPHI COJEPIKUT MECHEE 5 HCTOYHHUKOB.

- OneHka «HEYJIOBJIETBOPHUTEIBHO» - TeéMa HE PaCKpbITa, CKYIHBIH 00beM IPHUBEICHHBIX
MaTepHUaoB.

Yemuoiti 0oxnao — 310 coobmenune B TedeHue 10-15 MUH, B KOTOpPOM CTYICHT B
JAKOHUYHOU (popMe MOIHKEH M3II0KUTh MaTepHall MO COOTBETCTBYIOMICH TeMe, MPUACPKHUBASICH
CIIEyIOIIETO TJIaHA: BBEJICHHE, OCHOBHAs 4YacTh, 3akitoueHue. JloKiaa CcompoBOXKIAeTCs
MPE3CHTALNEH, OTPAXKAIOIIEH OCHOBHBIE TOJIOKEHHS 110 COOTBETCTBYIOIIEH TEME, BKIIOYAIOIEH
HarJsiHbIe MaTepuanbl (cxembl, Ta0muibl, Goto u T.1.). [lo OKOHUaHUM [OKIana CTYACHTY
3a/IaI0T BOIIPOCHI, KaK IMpernojaBaTelib, TaK U CTYJEHTHI, HA KOTOPbIE MOKIAIYUK TOJDKEH J1aTh
HCYEPITBIBAIOIINE OTBETHI.

Kputepun onieHUBaHHS YCTHOTO JOKJIAJa:

- OmneHka «oTIMYHO». B JOKIame MOJHOCTBIO pacKphiTa TeMa, ITPOAHATU3UPOBAHO
COBPEMEHHOE COCTOSTHUE BOMPOCA; CTYAEHT CBOOOJHO BJAJCET MAaTE€pUajOM, H3JIaraeT ero
JIOTUYHO, TIOCJEIOBATENbHO, JIAKOHUYHO, COONIOas OCHOBHBIE MpaBHJIa KYJIbTYPbl pPEUH.
Joxmaa compoBOXKAAETCS MPE3CHTAIMEH, KOTOopash OTpakaeT OCHOBHBIC TOJIOKCHHS OKJIajaa,
MIPE3CHTAIUs COCTaBJIeHA TPAaMOTHO ¢ COOJIIOICHHEM OOIIMX TPeOOBaHMIA, TpaBUI MIPU(TOBOTO
oopMIICHHS, TIOJIa4l TPaPUIECKOro MaTepuaia, MMEIOTCS CCHUIKM Ha MPUBEACHHBIE (OTO,
PUCYHKH, CXEMBI U T.J., IPUBOAUTCS CIIMCOK HCIOJIB30BaHHOM nuteparypsl. [lpu obcyxnenun
JOKJIaJla CTYACHT JIaeT WCUEPIBIBAIONINE, apTyMEHTHPOBAHHBIC, KOPPEKTHBIC OTBETHI Ha
BOTIPOCHI.

- Onenka «xopoio». Tema packpeiTa, TPUBEACHO AOCTATOYHOE KOJMYECTBO MaTepuaa,
HO MPHU ATOM MaTepual B HEJJOCTATOYHOM CTeNeHU MpoaHaANU3upoBaH aBTopoM. [IpezenTarus He
B TIOJIHOW CTEMEHU COOTBETCTBYET OOIIMM TpeboBaHUsM. OTBETHI CTYJEHTA HE Ha BCE BOMIPOCHI
SBIISIOTCS UCYEPIBIBAIOIIMMH U apTYMEHTUPOBAHHBIMHU.

- OneHka «yIOBJIETBOPUTENbHO». TeMa pacKpbiTa HE TOJIHO, MaTepuan MPUBEACH Kak
mpocTasi KOHCTaTamusi (pakToOB, HE TMPOAHAIM3MPOBAH, CTYACHT ITOKA3bIBACT IMOBEPXHOCTHHIC
3HAHHUS. [Ipe3eHTanust 4YacTUYHO COOTBETCTBYET YCTaHOBIEHHBIM TpeboBaHusM. [lpu
00CYXJICHUHU JIOKJaJga CTYACHT HE BCerja JaeT MNpaBWIbHBIC, HCUEPIBIBAIONINE OTBETHI Ha
3a/1aBaeMble BOIIPOCHI.

- OmeHka «HEYJOBIETBOPUTENbHO». Tema JoKiIana He pacKpbiTa, CKYAHBIA 00BEM
MPUBEICHHBIX MaTEpUaJoOB; Mpe3eHTalns OTCYTCTBYeT. [Ipu oOCyKIeHNH NOKIaaa CTYICHT He
JTaeT OTBETHI WJTM OHU HE COOTBETCTBYIOT 3a/IaHHBIM BOIIPOCAM.

4.5. IlpumepHasi TeMAaTUKA KYPCOBbIX PadoT (MPOEKTOB): HE MPEAYCMOTPEHBI YICOHBIM
TJIAHOM.

V. YYEBHO-METOAUYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE
JAUCHOUIIJINHbI
a) mepeveHb JUTepaTypbl
OCHOBHAasl JIMTepaTrypa
1. Tlpuknamnas »koOuoTexHONOTHs : y4yeO. mocobue s CTyA., OOyd. MO CIel.
«buotexnomnorusy» : B 2 1./ A. E. Ky3nenos [u 1p.]. — M. : bunowm. JIaboparopust 3HaHHIH,

2012. -2 1.
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2. buonormdyeckuii KOHTPOJb OKpYXaromend cpenbl. buomnaukanus u OMOTeCTHUPOBAHUE :
VYu4eb. mocobue mst cryn. By3oB / O. I1. Menexona [u ap.] ; pen.: O. I1. Menexosa, E. U.
Eroposa. — M. : Akanemusi, 2007. — 288 c.

3. DKOJOru4yeckuii MOHUTOPHHT HedTerazoBoil orpacian. DOHU3HKO-XMMUYECKHE U
Oouosornueckure MeTo bl : yueb. mocodue / M. H. Cakconos [u ap.] ; UpkyTckuii roc. yH-
T. — Upkyrck : U3n-Bo UI'Y, 2005. — 114 c.

JAOMOJIHUTEIbHAS JTUTepaTypa

1. Herpycos A. U. Mukpo6uonorus / A. 1. Herpycos, 1. b. KotoBa. — M. : 13a. nientp
«Axagemus», 2006. — 350 c.

2. DKOJOrus MHUKPOOPTaHM3MOB : yueb. i ctyn. By3oB. / A. U. Herpycos, E. A. bonu-
Ocwmososckas, B. M. I'opienko u np.; noa pea. A. . Herpycosa. — M. : U3gaTenbckuit
HeHTp «Akaaemus», 2004. — 272 c.

0) CIHUCOK ABTOPCKUX METOAMYECKHX Pa3padoToK:

Y4eOHO-MeTOIMYeCKHe MaTepHalibl (JIEKIMHU-TIPE3CHTAIlMA 110 TEeMaM JIHCLUIUIAHBL,
BONPOCHl U TMOATOTOBKH K KOJUIOKBUYMaM, 3aJaHUsl JJs CaMOCTOSITeNbHOW paboThl),
pasmeniennbie B JUOC UT'Y - https://educa.isu.ru.

B) 0a3bl JaHHBIX, HHGOPMAIHOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

1. Hayunas Dnekrponnas bubnuoreka http://www.e-library.ru

2. UndopmarnmonHas cucrema «EnuHoe OKHO JocTyma K 00pa3oBaTelIbHBIM pecypcamy»
(http://window.edu.ru)

3. DU3 «bubaunoTex». Anpec nocryna: https://isu.bibliotech.ru

4. OBC «M3narensctBo «Jlaub». Anpec nocrymna: http://e.lanbook.com

5. OBC «PykonT». Anpec nocryma: http://rucont.ru

6. OBC «Aiibykc». Aapec mocryma: http://ibooks.ru

7. 9BC «IOPAWT». Anpec nocryma: https://www.biblio-online.ru/

8. Db WMspmarenbckoro meHTpa «Akamemusi». Anpec moctyna: http://www.academia-
moscow.ru

9. http://www.fptl.ru/biblioteka/biotehnologiya.html

10. http://www.medbook.net.ru/010512.shtml

11. Coro3 obpazoBaTenbHbIX caliTOB - EcTecTBeHHbIE HayKn

12. http://tusearch.blogspot.com - Tlouck 3J€KTPOHHBIX KHHT, MyOJHKAIWi, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX IEKTPOHHBIX OMOIHOTEK.

13. Google Scholar —TTorckoBas crcTema 1Mo Hay4HOU JIUTEPATYPE.

14. Science Research Portal - Hayuynas mnouckoBas CcHCTeMa, OCYILECTBIISIOIIAs
MIOJTHOTEKCTOBBIM TOMCK B JKypHaJlaX MHOTHX KPYIHBIX HAYYHBIX H3/IaTENBCTB, TAKHX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer craTbu W JIOKYMEHTHI B
OTKpPBITHIX Hay4HbIX Oa3ax manubix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. YueOHO-1a00paTOpHOE 000pPy10BaHHE:

Aymutopus  Ans TPOBEACHUS — 3aHATUH  JIEKHMOHHOTO  THUMA:  00OpynoBaHa
CIIeNUaTM3UpPOBaHHON (y4eOHOM) MeOenpl0o Ha 66 TMOCaJOYHBIX MECT; TEXHHUYECKUMHU
CpeAcTBaMU OOYYeHHMs, CIYKAIIUMHU JJs TpeacTaBieHus ydeOHoW uHGopManuu OoJbLIoi
aynutopuu no aucuumiuHe «buopemenuanus»: npoekrop Epson EB-X03, sxpan Digis; yue6HO-
HarJsIIHBIMU TIOCOOUSIMU: MTPE3EHTALMH 110 KaXKI0H TeMe MpOorpaMMBbl.

KomneloTepusiit  kiacc (yueOHast aynuTopusi) [Uisl TPYNIOBBIX M WHAUBUAYAJIbHBIX
KOHCYJIbTAIlMi{, TEKYIIEro KOHTPOJS M TPOMEXKYTOYHOH aTTeCTalliM, OpraHU3aluu
CaMOCTOSITEJIbHON pabOoThI: ayauTOpHs 000pyAOBaHa CIICHATM3UPOBAHHON (yaeOHOM) MeOebIo
Ha 20 mOCagOYHBIX MECT, JOCKOM MeNoBOM; 000pynoBaHa TEXHUYECKMMHU CpPEACTBAMHU
o0ydeHust: cucteMHbIin 0J10k PentiumG850, morutop BenQ G252HDA-1 miT.; cuctemMHbIi 0J10K
Athlon 2 X2 250, mounutop BenQ G252HDA — 8 mir.; cuctemusiii 6ok PentiumD 3.0GHz,


http://www.e-library.ru/
http://window.edu.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
https://www.biblio-online.ru/
http://www.academia-moscow.ru/
http://www.academia-moscow.ru/
http://www.fptl.ru/biblioteka/biotehnologiya.html
http://www.medbook.net.ru/010512.shtml
http://tusearch.blogspot.com/
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MoHuTOp Samsung 740N — 3 mT.; MmoroOm0Kk IRU T2105P — 2 mT.; cuctemusbrii 6ok Pentium
G3250, monutop BenQG955 — 1 mrt.; cucremusiii 6mok Pentium G3250, monuTop BenQ
GL2250 — 1 mt.; cuctemubiii 6siok Pentium G3250, monuTop Samsung T200 HD — 1 mT.;
cucteMHbiii 610k Pentium G3250, monuTtop Samsung T190N — 1 mT.; cuctemuslii 610k Pentium
G3250, monutop Samsung 740N — 1 mr.; mpoektop BenQ MX503; skpan ScreenVtdiaEcot.
C HeorpaHW4eHHBIM JOCTYNIOM K ceTH MHTepHeT M oOecredeHueM J0CTyna B DJIEKTPOHHYIO
nH(}OPMaLMOHHO-00pa30BaTEIbHYIO CPEAY OpraHU3aIIH.

[Tomemenue g XpaHeHHs W OPOPHIAKTUYECKOTO  OOCIY)KMBAaHHUS — y4eOHOTO
o0opysoBaHus: ayauTopus 0o0OpyHOBaHA CHENMATU3UPOBAHHON MeOebi0 Ha 6 MOCaJOYHBIX
mecT; HOyTOyK «Asus-K52DRy - 1 mt., HOyTOyk Lenovo G580 — 1 .

6.2. [IporpamMHoe ofecrievyeHme:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Torosop Ne03-016-
14 ot 30.10.2014r.

Kaspersky Endpoint Security ans 6usneca - Crammaptabeiii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14nosa0ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23H0s160ps 2016r JInm.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep JIuuensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JIuueunsun Microsoft 41059241.

Office 365 npodeccroHanbHbliil MIrOC s ydammxcs. Homep 3akaza: 36ddeS3d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHn4yeckue M JIeKTPOHHbIE CPeACTBA:

HPCSGHTaLII/II/I K JICKOUAM IO BCEM pasacjiaM U TEMaM IOUCHUIIIMHBI, Pa3MCIICHHLIC Ha
obpazoBarensHoM noptaie UI'Y (educa.isu.ru).

Vil. OBPA3OBATEJIBHBIE TEXHOJIOT'MH

Jig  ocBoeHuss — aucHuIUIMHBL  «buopemenuanus» — NPUMEHSIOTCS  CIEAYIOIINE
o0pa3oBaTeNbHbIE TEXHOIOTHHU:

- Ungopmayuonnasn nexyus. Jlekuus — 3T0 CKAaToe M3JIO0KEHUE OCHOBHBIX HAyYHBIX
¢dakToB, uTO ABNAETCS 0a30W AN aHAIM3a PACCYKICHHH, OIEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYJEHTOB IpeoOpa3oBbIBaTh YCTHYIO M INHCbMEHHYIO
UH(OPMALIMIO B BU3YaJIbHYIO (hopMy, YTO (pOopMHUPYET y HUX MPO(ecCHOHANBHOE MBIIIJICHUE 3a
CYeT CHCTeMaTH3allid U BblJeNIeHUs Hauloyee 3HAYMMbIX, CYIIECTBEHHBIX AJIEMEHTOB
cojepkaHus oOydeHus. 3ajgaya IperojaBaTelis MCIOJIb30BaTh Takhe (OPMBI HATSAHOCTH,
KOTOpBIE HA TOJBKO JOMOJHSAIOT CIOBECHYIO MHQOPMAIINIO, HO M CaMH SIBJISIIOTCS HOCHTEISIMU
uHpopMaluu (CXEMbl, PUCYHKH, CIaWJbI-TIPE3EHTAlUU, U T.I.). DTOT BHJ JIEKUUH JydIle
BCETO HMCIOJIB30BAaTh HA JTalle BBEICHUS CTYACHTOB B HOBBIA pasfell, TEMY IUCIUILTHHBI.

- IIpobnemnas nexyus. B otnuune oT conepkaHus HH(MOPMAIIMOHHOW JIEKIIUH, KOTOPOE
npejjiaraeTcsi IpernojaBaTesieM B BHJE HW3BECTHOIO, MMOAJEKAIIETO JHIIb 3alIOMHUHAHUIO
Marepuaiga, Ha MpoOJEeMHON JIEeKUMHM HOBOE 3HAHHWE BBOJUTCS KaK HEHM3BECTHOE IS
oOyuaromuxcs. IIpoGieMHas nekuus HauWHAETCS C BOMPOCOB, C IIOCTAHOBKU MPOOJIEMBI,
KOTOPYI0 B XOJ€ H3JOKEHHUS MaTepuala HEoO0XOAWMO pemuTh. JIeKIus CTpOUTCS TaKuM
00pa3oM, 4TO MO3HAHUSI O0ydYarOIIerocss MPUOIMKAIOTCS K TIOMCKOBOM, WCCIICIOBATEIHCKON
NEeSITeIbHOCTH. 37€Ch YUaCTBYIOT MBIIIICHHE OOYYaroIIerocsi U €ro JMYHOCTHOE OTHOIIEHHE
K yCBaMBaeMOMY MaTepHaiy.
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- Jlexyusa-6eceoa. Ilpeamonaraet HETOCPE/ICTBEHHBI KOHTAKT TMPENojaBaTelis ¢
aynurtopueil. [lpenMyiiecTBo JeKIUU-O0€cebI COCTOUT B TOM, YTO OHA IMO3BOJISICT MPUBICKATH
BHUMaHHE CTY/ICHTOB K HanOoJiee BaXKHBIM BOTIPOCAM TEMBI, OINPENENATh COACPKAHUE WU TEMII
U3JIOKEHUsT Y4eOHOTO MaTepuaia ¢ y4eTOM OCOOCHHOCTEH CTYICHTOB.

- Konnoxeuymusl — BUIl y4€OHOTO 3aHSTHS, POBOJUMOTO C IENBIO TIPOBEPKU M OLICHUBAHHUS
3HaHMK ydanmxcs. KOJUTOKBUYM MOXET MPOBOIUTHCS B (GopMe WHAMBHIYAILHON OeceIbl
npernoiaBaTessi Co CTYACHTOM MM KaK MacCOBBIA ompoc. B Xome rpynmoBoro oOCyxaeHUs
CTYJCHTBI y4aTcsl BBICKA3bIBATh CBOIO TOYKY 3PEHHUS IO OMPEACICHHOMY BOIIPOCY, 3aIlUIIATh
CBOC MHEHHE, TPUMEHSISI 3HAHUS, MTOJIyYeHHbBIE Ha 3aHATHAX 110 TIpeaMeTy. B Xxo/1e KookBruyma
TaK)Ke TMPOBEPSIOTCS pedeparsl, APYyrue NHCHbMEHHBIE pPabOThI CTYJASHTOB, IPOBOJUTCS
3aCITyIIMBaHUE JTOKIIAIOB.

- CamocmoamenvHnas paboma cmyoenmos (cMm. 1. 4.4).

- Hucmanyuonnvlie  obpazosamenvhvie  mexuworocuu.  Ilom  AUCTAHIIMOHHBIMH
00pa30BaTeIbHBIME TEXHOJIOTUSMHU IMOHUMAIOTCS 00pa3oBaTelbHBIC TEXHOJIOTHH, PEATU3yeMbIe
B OCHOBHOM C IPUMEHEHHEM HH()OPMAaIMOHHO-TEIEKOMMYHHKAIIMOHHBIX ceTel. [Ipu ocBoeHnn
JUCITUTUINHBI « BropeMeranusi» UCTIOIb3YIOTCS CIICAYIOIINE TEXHOJIOTHHU:

. KelcoBasi TEXHOJIOTUsSI — JOPMA TUCTAHIIMOHHOTO OOYUYEHUS, OCHOBaHHAsI
Ha MPEOCTaBICHHH 00yJaroIUMCs MHPOPMAITMOHHBIX 00pa30BaTEIIbHBIX PECYpCOB
B BHJC CICHUAIM3HPOBAHHBIX HAOOPOB Yy4eOHO-METOIUYECKUX KOMILJICKCOB C
WCIIOJIb30BaHUEM PA3JIMYHBIX BHJIOB HOCUTENEH HH(OpMAanU (KEHCOB);

. WHTEPHET-TEXHOJIOTHSI — CIIOCO0 AMCTAHIIMOHHOM Nepeaayr HHPOpMaIuy,
OCHOBaHHBIM Ha WCIOJIb30BAHUU TII00AIBHBIX M JIOKAJIBHBIX KOMITBIOTEPHBIX CETEH
JUIsE 00ECTICYCHHUsT TOCTYMa O0YYaroImUXCcss K WHPOPMAIIMOHHBIM 00pa30BaTeIbHBIM
pecypcam u Il GOPMHUPOBAHHUST COBOKYITHOCTH METOJNYCCKUX, OPTraHU3AI[MOHHBIX,
TEXHUYECKUX M TPOTPAaMMHBIX CpPEICTB peaTu3allid W yIpaBieHHUs Y4eOHBIM
MPOIIECCOM HE3aBUCHUMO OT MeCTa HaXOXIEHUs ero cyonekToB. Mcmonb3yercs
Oo6pa3oBatenbHblit mopran UT'Y - educa.isu.ru.

ViIl. OHEHOYHBIE MATEPUAJIBI U1 TEKYIIEI'O KOHTPOJIA "
MPOMEXYTOYHOM ATTECTALIMU
B kauecTBe OIICHOYHBIX CpEACTB JJs BXOAHOIO KOHTPOJIS OLEHKU YPOBHSI 3HAHUMN
CTYAEHTOB MCIIONIb3yeTcsl cobecenoBaHue. B mpouecce cobecenoBaHus OLEHUBAETCS YPOBEHb
BJIa/IeHNs 0Aa30BBIMU 3HAHUSMH, YMEHUSIMH, HaBbIKaMH, HEOOXOJUMBIMHU JIJIs1 Hayana o0ydeHus,
OIIPEEIAETCS CTENEHD BIIaJICHU HOBBIM MaTEPUAIOM 10 Hayalla €ro U3y4EHUs.
OneHouHble MaTepHalibl TEKYIIEro KOHTpoJsi ¢opMupyrorcs B coorBeTcTBuu ¢ JIHA
YHHMBEpPCUTETA.
B pamkax nucuurmabsl «buopeMeauanusy UCIONb3yIOTCs cienytomnue GopMbl TEKYIIETo
KOHTPOJISL:
- KOJUIOKBHYM;
- pedpepar;
- TOKJIaJ;
- MUCbMEHHAas paboTa;
- CUTyallMOHHAs 33/a4a;
- KOHTPOJIb CAMOCTOSITEIILHON paboTHI.
@DOH/I OLIEHOYHBIX CPEJICTB BKIIIOYAET!
- TEMaTHKa ¥ BOIIPOCHI K KOJUNIOKBUYMaM,;
- IepevYeHb TeM pedepaToB/T0KIAIOB;
- TEMaTUKa ¥ MaTepUabl 3alaHU T BBIMOJIHEHUS MMCbMEHHBIX PadoT;
- 3aJJaHKe AJI CUTYallMOHHOM 3a/1a4H;
- BOIIPOCHI Jy1s camocTtosTenbHoro uzydenus (CPC);
- BOIIPOCHI JUIs 3a4eTa;
- KpPUTEPHUH OLICHKU 3HAHUH CTYAEHTOB.
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Ha3HadeHnne o1leHOYHBIX CPE/CTB: BBIABUTH chopmupoBaHHOCTh KoMrieTennmid [1K-1, TTK-

3 (em. m. ).
Tembl pedepaTos

1. 3arps3HeHue okpyxarouiei cpebl paJuOaKTUBHBIMU 3JIEMEHTaMH.

2. XapaKTepUCTHKA KaHIIEPOT€HHBIX BEIIECTB, 3arPA3HAIONINX OKPYKAIOIIYIO CPENY.

3. MeauuuHcKue OTX0/Ibl: KjIaccu(uKalus, KJIacChl ONACHOCTH, CIIOCOOBI YTHIIN3ALUH.

4. ®dapmareBTUYECKHE OTXO/IbI KaK aKTyaJIbHas HKOJOTHYECKas mpoliema.

5. MukpoopraHu3Mbel Kak TeCT-OOBEKTbI Ul OLIEHKM TOKCHYHOCTH XHMHYECKUX
COCIMHECHU.

6. MuxpoOHas TpaHchOopMaLUsi CHHTETUUECKIX ITOBEPXHOCTHO-AaKTUBHBIX BELIECTB.

7. PaznoxeHne MHUKpOOpPraHU3MaMH MOJUATUICHTepedTaIaTa.

8. Mukpobrosoruueckrue MeTo1bl OUUCTKH KUPOCOACPIKAIIMX CTOKOB.

9. AbpoOHas u aHa3pOOHAst MUKPOOHOIOTHYECKast OUUCTKA CTOUYHBIX BOJ.

10. MukpoOHasi yTuan3anus TBEPIbIX OBITOBBIX OTXO/OB.

11. KommocTupoBaHue Kak METOJI IepepabOTKN OPraHMUECKUX OTXOIOB.

12. buoaerpanaiust 0TX010B LEUTI0I03H0-0yMaKHOM TPOMBILIIEHHOCTH.

13. buonerpanamusi TPOMBIIIICHHBIX, CEIBCKOXO3SMCTBEHHBIX W OBITOBBIX OTXOJOB B
METAHTEHKaX.

14. BO3MOXHOCTH HCIIOJIb30BAaHUS MHUKPOOPTAaHM3MOB IS OYHCTKH PaJHOAKTHBHBIX
OTXOJIOB.

15. BepmuTpancdopmanus 0TX00B.

16. duropemenuays MouB, 3arpsI3HEHHBIX TSHKEIBIMU METAJUIAMU.

17. Ilpumenenue pacTeHUM AJIi OUUCTKU CTOYHBIX BOJI OT 3arpsi3HEHUH palOHYKINIaMHU.

18. Mcnonb30BaHre MUKPOBOIOPOCIEH Il OUUCTKH CTOYHBIX BOJI.

19. Hedremumampl: XapaKTepUCTHKA, OCHOBHBIE METOIbI TIEPEPAOOTKH.

20. MukpoOHOe pa3yioKeHUe MMoJIMapOMaTHYECKUX YTIIEBOJOPOIOB.

21. Postb MEKPOOPTaHU3MOB B PA3JI0KEHUH MTECTUIIUAOB B IIOYBAX ).

22. TpaHcopMaluu JUTHOLEIUTIONO3HBIX CyOCTPaToOB IrprOamMm».

23. Postb MEKpOOPTaHU3MOB B TPAaHC(OPMAILIUU COSTUHEHUI MBIIBSIKA.

24. Postb MEKPOOPTaHU3MOB B TPaHC(HOPMALIUN COSAUHEHUH PTYTH.

Bonpoch! 1J1s1 MOATOTOBKYU K KOJUIOKBHYMaM
Tema 1. Buopemeouayusn: 0CHO6HbBIE NOHAMUA, NPEUMYULECEA, NPUHUUN b

1. Ompenenenne mnoHsATHS Ouopemenuanus. Mecro OuopeMenuanii B CUCTEME
MEpONpUATHIA TT0 ouucTKe cpel. [IpuHIuIBI GopeMenaIum.

2. OcHOBHBIC OMOJIOTHYECKHE areHTHI, UCTIONb3yeMble B Onopemenuanuu. [Ipenmymiecta
UCTIOJIb30BaHUS OMOJIOTHUECKUX ar€HTOB MPU OYUCTKE OKPYKAIOLIEH CPeIbl.

3. Toxmxonsl, ucmoib3yeMble B OHOpEeMeAHAlui: OHOCTHMYISAIUS W OHOayrMEeHTaIusl.
Metozs! ex Situ u in situ.

4. OcBoeHre OMOpeMeTMalMOHHBIX TEXHOJIOTHI B Pa3IMYHbIX Cpeax.

Tema 2. 3azpaznenue okpyycarwouieil cpeovl Ikomokcukanmamu. Uemounuku
3a2pA3HEHUA

1. Kiaccudukanus KCeHOOMOTHUKOB.

2. Kcenobuotuueckuit mpoduib OMOreoneHosa.

3. TIpoMbIuIeHHBIE U CETBCKOXO03HCTBEHHBIC TPEINPHUATHS KaK HCTOYHHK 3arps3HEHUS.

4. OCHOBHBIE SKOIOJUIIOTAHTBI (3arpsA3HUTENN) OKpYXarolled cpelabl (BO31yXa, BOJBL,
1oYBbl). /NINTENBHOCTD MEPCUCTUPOBAHMSI SKOTOKCUKAHTOB.

5. 3ammra pedepaToB (HoKIA + Mpe3CHTAINS):

«3arps3HeHHe OKPYXKaroIlel cpelibl paAMOaKTUBHBIMU 3JIEMEHTAMM.
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«XapaKkTepuCTHKa KaHI[EPOTE€HHBIX BEIIECTB, 3arPSI3HAIOIINX OKPYKAIOIIYIO CPELY.
«MemuIHCKHE OTXO/IbI: KJIAaCCU(DUKAIIHS, KIIACChl OMTACHOCTH, CIIOCOOBI YTUITU3AI[UN.
«®DapmaleBTHUECKHE OTXO/bl KaK aKTyallbHas SKOJIOrHYecKas mpooiemMay.

Tema 3. Monumopune cpeo, nokazamenau ux IK0J102U4eCK020 COCMOAHUA
Orpezenienne TOMyCTUMOTO YPOBHS 3arpsiI3HEHUS MOJUTIOTAHTAMU Pa3IUYHBIX CPE/I.
buonHnukamnus u OUTECTUPOBAHUE 3arPA3HEHUI.
3amuta pedepara (moknan + npezeHrarus): «MUKPOOPTaHU3MBI KaK TECT-O0BEKTHI IS
OLIEHKH TOKCHYHOCTH XMMHYECKUX COSIUHEHUIN.

Tema 4. Buomuueckasa u abuomuueckans mpancphopmayus IKONOIIOMAHMO8
AbuoTtnueckas TpancopMais SKONOUIFOTAaHTOB: (OTONIN3, TUAPOIIN3, OKUCIICHUE.
buoakkymymsims.
buoTtudeckas Tpancopmarus.
MexaHu3Mbl OKUCIIEHHUS YTIIEBOIOPOI0B MUKPOOPTaHU3MAMHU.
MukpoOHoOe pa3ioKeHue NeCTULIUIOB.
MeTtabo013M KCEHOOMOTUKOB B OpraHU3Me YeJIOBEKa, TeIJIOKPOBHBIX, PACTEHUH.
3amuTa pedeparoB (OKIaa + MPE3SHTAIHS):
«MukpobHas TpancQopMaIis CHHTETUYECKUX MTOBEPXHOCTHO-AKTUBHBIX BEILIECTBY.
«Pa3noxeHne MUKpOOPraHU3MaMHy MOJTHATHICHTEpePTaIaTaY.

Tema 5. Hcnonv3oeanue MuKpoop2anu3mos é 6uopemeouayuoHHuIX mexHoaocuax
MukpoOHass  pemenuanus. MHKpoOOpraHu3sMbl Kak  BakHeilime OHOreHThl B
OuopeMeualum.

TexHOMOrMM € UCHOJB30BAaHUEM a’POOHBIX UM  aHAIPOOHBIX MHUKPOOPTaHU3MOB.
CopOIIMOHHO-0MOJIOTHYECKUE METOIBI.
WHTeHCUBHBIE METOABI MHUKpPOOHOM pemenuanuu. Mcnonab3oBaHHe MHKPOOHBIX
KOHCOpPIMYMOB. MHUKpOOHOJIOTHYECKHE NTpenapaThl KOMIIEKCHOTO JEHCTBUS.
[TpuMeHeHHEe TEXHOIOT M MUKPOOHOH pemMeTualuu.
3amura pedepaToB (IOKJIAT + MIPE3CHTALINS):

«MUKpOOHOIOTHYECKHE METOABI OUUCTKU )KUPOCOIEPHKAIIUX CTOKOBY.

«AspoOHas 1 aHa’poOHast MUKPOOHOJIOTHYECKasi OYUCTKA CTOUHBIX BOI.

«MukpoOHas yTUIN3alus TBEPAbIX OBITOBBIX OTXOOBY.

«KomnoctupoBanue kak MeTOJ epepaboTKH OPraHUYECKUX OTXOI0BY.

«buoaerpaganust 0TX0J0B LEII0I03HO-0yMaKHOM MPOMBIIIIIEHHOCTH Y.

«buoaerpananys NpOMBIIIJICHHBIX, CETLCKOX03SICTBEHHBIX U OBITOBBIX OTXOJIOB B

METAHTCHKaX».

«B03MOXHOCTH HCIIOJIB30BaHUS MHKPOOPTaHHU3MOB JII OUUCTKU paJUOAKTHUBHBIX

OTXOJ0B).

=

o~

«Bepmurpancdopmarus 0TX0o10B».

Tema 6. Dumopemeduayusn
OO61re ocHOBBI (pUTOpEMETUAIIH.
Mexanusmbl  puropemenuanuu. PUTOIKCTpakius (puroakkymynsuunus). Pacrenus-
TUIEPaKKyMynsaTopbl. Mcnonb3oBaHne (UTOSKCTpAKIMU JIJISI OYUCTKU OKpYXKarouieu
CpEIbl OT TSYKENBIX METAJUIOB U OPTraHUYECKUX 3arpsI3HUTEIIEH.
Ourtodunerpauusa (puzodunpTpanus, OmacropuibTpanus) U €€ NPUMEHEHHEe JUIs
OUYHCTKH CTOYHBIX BOJI OT TSDKEIIBIX METAIIIIOB.
duroBonaTHIIN3ALINSL.
Puzopemennanus. durogerpaganus.
Hcnonb3oBaHue TpPaHCTE€HHBIX PACTEHUM I OYMUCTKM IIOYB, TIPYHTOBBIX BOJ OT
3arpsA3HUTEIICH.
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3amura pedepaToB (IOKIA + MPE3CHTALINS):
(((DI/ITOpeMeZ[I/IaI_II/ISI IMO4YB, 3arpsA3HCHHBIX TAKCJIBIMU MECTAJLTIAMU)).
«[IprMeHeHre pacTeHH Ui OYUCTKH CTOYHBIX BOJI OT 3arps3HEHUH PaluOHYKIIUIAMU.
«Hcronp3oBanue MHKpOBOI[OpOCJIGfI JJIs1 OHUCTKU CTOYHBIX BOJ).
«PacTeHns — runepaKKyMyssiTOpbl TOKCHYHBIX COCTUHEHUI.

Tema 7. buopemeduayusn negpme3zazpazneHHvix cpeo

[Tpobnema 3arpsi3HEHUs OKpy»Karomen cpeabl HepThio U HepTenpomykramu. Hedrs:
XUMHYECKHHM COCTaB, TOKCUMYHOCTh U OHOJETrpasadebHOCTh OTIECIbHBIX KOMIIOHEHTOB.
[MpenenpHo momyctumbie KouueHTpanuu (IIK) yrmeBomopogoB HeTH W METOJBI
KOHTPOJIA 32 UX COJIEPKAHUEM.
[Tporneccr camoouuiieHust HeTe3arps3HEHHBIX CPel.
MeTop1 BoccTaHOBIICHUS HePTE3arpsA3HEHHBIX MTOYBEHHBIX SKOCUCTEM. buopemeaunanus
KaK OCHOBA BOCCTaHOBJICHUSI HEPTE3arpA3HEHHbBIX [10YB.
TexHONOTHH pEKyJIbTUBAIIMA TMOYB €X Situ u in Situ. AxTuBanus abOpUTECHHOM
HEPTEOKUCIAIOMEH  MHUKPOGIOpsl  HedTe3arps3HEHHOW TOYBBL  Vcmonb3oBaHHe
MUKPOOHOJIIOTUYECKUX MPENapaToB s JIMKBUAALNUN HedTe3arpsa3HEHHIA.
@®akTOphbl, BIUSIOLIUE HA CKOPOCTh OMOPA3I0KEHHS! YTIIEBOLOPOIAOB HEDTH.
[IpoGieMbl uCHONB30BaHUSA OWOPEMEIMAIIMOHHBIX TEXHOJOTHIM Ui OYUCTKH OT
He(TSAHBIX 3arpA3HEHUN B BOAHBIX SKOCUCTEMAX.
3amuTa pedeparoB (I0KIaa + Mpe3eHTaIus):

«Heq)TemnaMm XapaKTepUCTHKA, OCHOBHBIE METO/IbI IEPEPAOOTKI.

«MukpobHOe pa3ioKeHne MOIUAPOMAaTHIECKUX YTIEBOJOPOIOBY.

Tema 8. Buopemeouayua ammocgepot
bakTepuanbHbIi Ta30BbIi (OKUCIUTEIBHBIN) QUIBTP.
['pynnupoBKM MHKpPOOPraHM3MOB, BXOJSIIME B COCTaB OaKTepUaIbHOTO Ta30BOT0
¢unpTpa: MeTaHOTPOdBI, KApPOOKCHUIOOAKTEPUH, BOJOPOJHBIE, HUTPUDHUIMPYIONIIHE
OakTepuu, cepoOakTepuu, [[MaHo0aKTepuH, YTJIEBOJIOPOIOKHUCIISIONIHE
MHUKPOOPTaHU3MBI, OKHCIISIFOIINE JIETYYHE YTIIEBOIOPOIBL.
Metoabl MUKPOOHOIOTMYECKOH OYMCTKM Bo3ayxa. Ilogbop MHKpOOpraHu3MoB [uis
PAa3JI0KEHUS 3arpsI3HAIOIINX BEILECTB.
buodunsrpanus. [punnun aevicteus 6uodunstpa.
AOGCOpOIIMOHHO-0MOXUMUYECKHE METOIBI.
[Tpunuun GyHKIMOHUPOBaHUS OHOCKPYOOEpOB.
BuopeakTopsl ¢ OMBIBA€MBIM CIIOEM.
OUTOTEXHOIOTHH JIJISI OYUCTKU BO3IyXa.

Tema 9. Buopemeouayusn cpeo, 3azpA3HEHHBIX CHOUKUMU OPZAHUYECKUMU
COEOUHEHUAMU, MANCETLIMU MEMATINAMU, PAOUOHYKIAUOAMU

3arpsi3HEHUE TTOYB CTOMKHUMH OPTraHUYECKUMU COSAMHEHUSIMHU U TSHKEITBIMA METAJIJIaMHU.
PanmonanbHO€ KOMITJIEKCUPOBAHKWE METOAOB OYUCTKU IPYHTOB OT 3arps3HEHUN.
buonornueckre MeTOIbI OYMCTKHU TMPOMBINIJIEHHBIX W OBITOBBIX CTOYHBIX BOJ. THITBI
COOPYKEHHH U MPOIECCOB MO OMOJIOTUYECKON OYUCTKE CTOKOB (adpOOHBIC, aHAIPOOHBIE
Y CMEIIaHHBIE).
CoBpeMeHHbIE METO/Ibl OUUCTKU TPYHTOBBIX BOJ.
MukpoOuosornueckasi OYuCTKa PaTuOaKTUBHBIX OTXO/IOB.
3amuTa pedeparoB (IoKIaa + Mpe3eHTaIus):
«Poab MUKPOOPraHU3MOB B Pa3ioKEHUU MECTUIIUIOB B IIOYBAX).
«Tpanchopmanuy JTUTHOLEIUTIONIO3HBIX CyOCTPaTOB IPUOAMI.
«Poap MUKpOOpPraHU3MOB B TpaHC(HOPMAIIUU COSIMHEHUH MBIIIbIKAY).
«PoJsib MUKPOOPTraHu3MOB B TpaHC(HOPMAIMU COSAMHEHUI PTYTHY.
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Ouyenounvie mamepuanvl 0715 RPOMEIHCYMOYHOU ammecmayuu ¢ ropme 3auema.

dopma POMEKYTOUHOH aTTecTaluu — 3a4eT B (opme coOeceloBaHus, NMPHU OICHKE
OTBETa YYHUTHIBACTCS IOATOTOBICHHBIC CTYIEHTOM pedepar, AOKIAI W MPE3CHTAIUS 10
n30paHHOM TeMe, yJacTHe B KOJUIOKBHYMaX, BBIIIOJIHEHHUE CaMOCTOATEbHON padoTel. OC 3TO0ro0
TUTA JIOJDKHBI BBISBJISITH CTENCHh OCBOCHHSI TEOPETHUYECKMX 3HAHUM Kak 0azy s
GOpMUPOBaHUS  KOMIICTCHIIMA, YMEHHS WX TPUMEHATh B CHUTYallUsAX, MOICIUPYIONINX
npo(heCCHOHANBHYIO JIeATEIhHOCTh, a Takke C(HOPMHUPOBAHHOCTh 3asBICHHBIX B 1. 3
kommetenumii: I1K-1, TTIK-3.

No o

o

10.

11.

12.

13.

14.

15.

16.
17.

IIpruMepHBIH CIMCOK BONPOCOB K 3a4eTy
Onpenenenne TOHATHS OWopemenuaius. Mecrto OuopemMenuanud B CHCTEME
MEpONpUATHIA 1O oOuyucTKe cpeld. IlpuHIMIBI W mnpeumyliecTBa OUOpEeMeTUaIIH.
OcHOBHBIC OMOJIOTHYECKHE areHTHI, UCIIOJIb3yeMbIC B OMOpEMeTHaIINH.
[Tonxonpl, McCHOIB3yeMble B OHOpeMeAMaldd: OHOCTUMYISIUS W OHOAayrMEHTAIlHs.
MerTop! eX Situ u in Situ.
Knaccudukanuss kcenoomotrukoB. KcenHoOwornueckuii  mpoduiab  OHOreoreHo3a.
[TpOMBINIIICHHBIE M CETbCKOXO3SICTBCHHBIC TPEINPHUITHS KaK UCTOYHHUK 3arps3HEHUS.
OcCHOBHBIE DJKOTOJUIIOTAHTHI (3arpsS3HUTENN) OKpYXKarolel cpenbl (Bo3Ayxa, BOJBI,
MIOYBHI).
Onpenenenue OOMYCTUMOTO YPOBHSI 3arpsi3HEHUS MOJUTIOTAaHTAMHU PA3JIUYHBIX Cpel.
buounukamus u OuTecTUpOBaHUE 3arps3HEHUI.
AlGuotuueckas TpaHchopMalrsa SKONOJUTIOTAHTOB: (YOTOIH3, TUAPOIIN3, OKUCICHHE.
buoakkymyisanus.
buoTtnueckas Tpa"copmarus. MexaHu3Mbl OKHUCJICHUS YIIIEBOIOPOIOB
MHUKPOOPTaHU3MAaMHU.
MuxkpoOHOe pa3ioxKeHHe MeCTUIUIOB.
MeTab0mu3M KCeHOOMOTHKOB B OPraHU3Me YEJIOBEKA, TEINIOKPOBHBIX, PACTCHUH.
MukpoOHast pemenuarsi. MUKpOOpPraHU3MBbl KaK  BaKHEWIIMe OWOTEHTH B
OuopeMeuaIuu.
TexHONMOrMM C HCIONB30BAHHEM a’3pOOHBIX W aHA’POOHBIX MHKPOOPTAaHU3MOB.
CopOuroHHO-01oM0THYecKre MeTO Ibl. IHTEHCHMBHBIE METOIbI MUKPOOHOH peMeaHaliii.
Hcnonp30BaHne MHKPOOHBIX  KOHCOPIIUYMOB. MUKpPOOMOJIIOTHYECKHE —IPENapaThl
KOMIUIEKCHOTO JICHCTBHSL.
[IpuMeHeHne TeXHOJIOTHI MUKPOOHON pemMeTraIii.

dutopemennanusi. MexaHnu3msl buTopeMearanum. DUTOIKCTpaAKIUA
(puTOaKKYMYNIALIUILINS). Pacrennsa-runepakkymyssTopsl. Hcnons3oBanue
(UTOPKCTPAKIIUK AT OUYMCTKH OKpYXKaloIleld cpeapl OT TSOKEIbIX METaIoB U
OpraHNYECKHUX 3arpsA3HUTEIICH. duropunbTpanus (puzodunpTpanys,

O6nmacropmibTpanusi) M €€ NPUMEHEHHE M OYMCTKM CTOYHBIX BOJ OT TSDKENbIX
MeTtaimoB. @urtoBonsTunn3anusd. Puzopemenuanms. durtonerpananus. Mcnonp3zoBanue
TPAHCT€HHBIX PACTEHUI JIJI1 OUUCTKH MOYB, TPYHTOBBIX BOJ| OT 3arpsi3HUTEIEH.
buopemenunanus HedTesarps3HeHHbIX cpea. [IpobGrmema 3arps3HEHHS OKpyKaromien
cpeasl HedThIO M HedTenpoaykramu. HedTh: XUMHMUYECKHH cOCTaB, TOKCHUYHOCTh WU
OunonerpasadenbHOCTh  OTAENBHBIX  KOMIOHEHTOB.  IlpenenbHo — nmomycTumbie
koHueHnTpauun (ITJK) yrineBonoponoB HedhTH 1 METOBI KOHTPOJIS 32 UX COJIEPKAHUEM.
[Ipoteccrl camoouniieHust HeTe3arpsI3HEHHBIX CPe.

MeTozapl BOCCTaHOBIICHHS He(pTe3arps3HEHHBIX OYBEHHBIX dKOcHCcTeM. bruopemenuarius
KaK OCHOBa BOCCTAaHOBJIEHHS He(TE3arpsA3HEHHBIX MOYB. TEXHOJOIMH pPEeKyIbTHBALMU
no4B ex Situ um in Situ. AktuBanus aOOPUTEHHOW HEPTCOKUCISIOMEH MHKPODIOpPHI
He(dTe3arps3HEeHHON TTOYBHI.
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18. Ucnons3osanue MUKPOOHOIOTHYECKHUX . IIpernapaToB VIS JUKBUIAIIAHA
HedTe3arpszHeHnit. GakTopsl, BIMAIONNE Ha CKOPOCTh OHOpa3NoKeHUs YIIIEBOLOPOIOB
HedTH.

19. IlpobneMsl mcmonb30BaHUS OHOpEMEIHAIMOHHBIX TEXHOJOTHHM JUIi OYHUCTKH OT
He(TSHBIX 3arPSI3HEHHUM B BOJAHBIX SKOCHCTEMAX.

20. buopemenuanust atMocdepsl. bakTepuanbHBIM Ta3oBbl (OKUCIMTENBHBIN) (QHIBTP.
I'pynnupoBKM MHKpPOOPraHH3MOB, BXOISIIHE B COCTaB OaKTEpPUAIBHOTO TIa30BOrO
¢unpTpa: MeraHOTPOGSEI, KapOOKCHIOOAKTEPUH, BOAOPOAHBIE, HUTPHPUIUPYIOLIHE
Oaxrepun, cepoOakTepuy, IIMaHoOaKTepUH, YITIEBOAOPOJOKHCIAIOMIHE
MHUKPOOPraHU3Mbl, OKUCIISIOIINE JICTYYHE YIIIEBOIOPOIBL.

21. MeTtomsl MHKPOOHOIOTHYECKOM OYHCTKH BO3AyXa. 110A00p MHKPOOPraHU3MOB ISt
pasyioKeHHs  3arpsAsHAIOIMX  BemecTB. buodunprpanums. [lpunmun — aedcTsus
OunodunbTpa. AGCOpOIMOHHO-0MOXUMHUYECKHE METOABL [IpHHIMI GYHKIMOHUPOBAHHS
Onockpy606epoB. BropeakTops! ¢ OMBEIBAEMBIM CIIOEM.

22. OUTOTEXHOIOTHH JUIS OYUCTKH BO3IyXa.

23. buopeMenuanus cpef, 3arpsA3HEHHBIX CTOMKMMH OPraHMYECKHMH - COCIMHEHHSIMH,
TSDKENIBIMA METAJITIAMHU, PAJHOHYKIUIaMHU. PanuoHaIbHOEe KOMILUIEKCHPOBAHHE METOJI0B
OYHUCTKH IPYHTOB OT 3arps3HEHHUIA.

24. bruonoruyeckue MeToIbl OYHCTKH NPOMBIILIEHHBIX M OBITOBBIX CTOYHBIX BOA. THIIBI
COOpPYKEHHUHN U IPOIECCOB MO OHONIOrHYECKON OYUCTKE CTOKOB (a3poOHbIe, aHaspoOHbIe
U CMELIaHHEIE).

25. CoBpeMeHHbIE METOIbI OUMCTKH TPYHTOBBIX BOJI.

26. Mukpo6uonornyeckas OYMCTKa paJHOaKTHBHEIX OTXOIOB.

Pazpadorunxu:
npodeccop JI. K. Ctom

(moamucs)
/W noreHT O. @. Baryuna

(moamuce)

IIporpamma cocTaBneHa B cooTBeTcTBHHE ¢ TpebopanusmMu ®T'OC BO mo HampaBleHHIO
06.03.01 «bronorus» MPoGHIIO HOATOTOBKH «MukpoOHOIOTHSY.

IIporpamma paccMoTpena Ha 3aceanuy Kadeaps! 30
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«Ld» 04 2021r.
Iporokon Ne £ 3ap. Kadenpoii ﬂ% B. H. Orapkos

Hacmoswas npoepamma, ne moowcem 6oimv 60cnpouseedena Hu 6 Kaxoi (opme 6es
npeosapumensHo20 NUCbMEHHO20 PA3PeULeHUs. KaheOpbl-pa3spabomyuKka npozpammeL.



