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1. Heau u 3aga4u TUCHUILIHHBI:

He.m;: IIO3HAKOMUTH CTYI[CHTOB C COBpeMeHHLIM COCTOAHHUEM BOHpOCOB HCITIOJIB30BaHUS
OMOJIOTMYECKUX areHTOB I pEeMEIUaIliy 3arps3HCHHBIX CyOCTpPaTOB, ¢ OCHOBHBIMHU IOJXOJAaMH,
I/ICHOJIB3yeMBIMI/I B 6I/IOpeMeHI/IaI_II/II/I.

3agaum.

- M3y4YeHUE TCOPETHUECKUX OCHOB OMOpEeMeIualuu, MpOIeCCOB METa0O0IM3Ma aHTPONOTEHHBIX
TOKCHKAHTOB B KHUBBIX OPTaHU3Max;

- 3BHAKOMCTBO C 6I/IOpeMCI[I/IaLII/IOHHBIMI/I TCXHOJIOI'usiMu, HpI/IMeHHeMBIMI/I B pa3JII/I‘-IHBIX cpenax;

- (GOpMHpPOBaHHE KOMIIETEHIIUM, COOTBETCTBYIOIIMX YPOBHIO ITOATOTOBKH OakKajaaBpOB IS
HAy4HO-UCCIIEI0BATENHLCKON U HAYYHO-TIPOU3BOJICTBEHHOMN JCSATEIHHOCTH.

2. Mecto nucuumiadibl B cTpykrype OITOII

[Ipenmer oTHocuTcs K BapuaTMBHOM vactu bioka 1 «J/lucuuminHbel (MOILynau)» M SBISETCS
JUCLUIUIMHON 1O BbIOOpY, M3yyaercs B 5 cemectpe. Conepxkanue Kypca Oazupyercs Ha 3HaAHMSAX U
YMEHUSX, TOJIYYEHHBIX TMpH U3yuyeHHH aucuuiuinH: «OOmas W HeopraHudecKas XHUMHUS»,
«Opranuueckass XUMHUsA», «AHanuTHYecKas, (uU3MYecKas M KoJUIoMJHas Xumus», «buoxumus u
MOJIeKyJsipHast Ouonorus», «MuUKpoOHONIOrHs ¥ BUpycolorus», «boraHuka»; MOXeT OBITh
MCIIOJIb30BaHO IIPHU M3Yy4YEHUM AMCLUILIMHBI «brnostuka» u BeinosHeHnu BKP no coorsercTByromein
TEMaTHKeE.

3. TpeboBaHus K pe3yJibTaTaM OCBOEHUS THCHUILIMHBI:

[Tponiecc n3yueHust IUCUMIUIMHBI HAIPaBJieH Ha (OPMUPOBAHUE KOMIIETEHLIUU!

[1K-2: cnocoOHOCTP TPHUMEHSATh HA MPAKTHKE IPHEMbI COCTABICHHS HAayYHO-TEXHUYECKHX
OTYETOB, 0030pOB, AHAIUTUYECKUX KapPT U MOSICHUTENIbHBIX 3allUCOK, HU3JaraTb U KPUTHUYECKHU
AQHAIM3UPOBATH IOJIy4aeMyI0 MH(OPMALIUIO U MPEJCTABIATh PE3ybTaThl MOJIEBBIX U J1a00paTOPHBIX
OMOJIOTMYECKUX HCCIIEIOBAHUM.

B pe3ynbrate u3yueHus: AUCUUILIUHBI CTYIACHT JTOJIKEH:

3namb: OCHOBHbIE TIOHATUS M O0IIME MeXaHM3Mbl OuopeMeaualu{; COBPEMEHHbIE
OuoNornyecke MeTOJbl BOCCTAHOBIICHHS OKpYXKarolled cpeisl, Oa3upyrolecs Ha OCHOBHBIX
DKOJIOTHYECKUX  TPUHIMIAX  (QYHKIMOHUPOBAHHS  OMOTHYECKHMX KOMIUIEKCOB, OCOOEHHOCTH
pacrpoCcTpaHeHHs OPTaHU3MOB B Pa3IMYHBIX Cpefax OOUTaHMs, UX POJIb B JIMKBUJIAIMM MOCIEICTBUNA
AHTPONOTEHHBIX 3arPsA3HEHUN OKPYKAIOILEN CPeJIbl.

Ymems: wucnonb3oBaTh 3HaHHA B O0JIACTH OHOpEMEAMALMU JUISL PELICHHUS HKOJIOTHYECKUX
npo0sieM; caMOCTOATEIbHO paboTaTh C y4yeOHOM, HAayyHOW M CIPaBOYHOM JMUTEpaTypol, BeCTU
UH(POPMALIMOHHBIA MOUCK; U3JIaraTh U KPUTUYECKH aHAJIM3UPOBATh MOIy4aeMyI0 HHPOPMALIUIO.

Bnaoems: vudopmarmeit 00 OCHOBHBIX MPOOJIEMax, COBPEMEHHOM COCTOSIHUM M TIEPCIEKTUBAX
UCTIOJIb30BaHUS OMOJIOTHUECKUX areHTOB MTPU OYUCTKE OKPY>KAIOLIEH Cpebl.

4. O0beM AMCHUILINHBI M BUbI Y4e0HOI padoThl

Bun yueoHoii padoThbi Bcero yacoB CeMmecTpsl
/3a4ETHBIX 5
eAUHNII B B B
AyIuTOpHbIe 3aHATHUS (BCEro) 36/1,0 36/1,0 - - -

W3 Hux 00beM 3aHATHH C HCII0JIb30BaHHEM
3JIEKTPOHHOI'0 00y4YeHHUs ¥ JUCTAHUMOHHBIX 8/0.22
o0pa3oBaTeIbHBIX TEXHOJIOTHI '
B toM uncne: - - - - -

Jlexuuu 18/0,5 18/0,5 - -

8/0,22 - - -




[Tpaktuueckue 3anstus (I13) 18/0,5 18/0,5 - - -
Cemunapsi (C) - - - - -
JIaboparopusie paboTs (JIP) - - - - -
KCP 2/0,05 2/0,05 | - - -
CamocTosiTeIbHAst padoTa (Bcero) 70/1,94 70/1,94 | - - -

B ToM umncie: - - - - -

KypcoBoii npoekT (pabota) - - - - -

PacuerHo-Tpaduueckue padboTbI - - - - -

Pedepar 25/0,69 25/0,69 | - - -
JIokaz ¢ mpe3cHTaIuei 15/0,42 15/0,42 | - - -
[ToaroroBka K KOJUIOKBHYMY 30/0,83 30/0,83 | - - -

pyaue sudvl camocmosmenvHoll pabomsi - - - - -

ITucbmMenHbIe paboOThI - - - - -

Bua npomexyTodHOU arrectaluu (3a4er)

KonTakTHas padora (Bcero) 38/1,05 38/1,05 | - - -
O61mas TpyA0eMKOCTh Jackl 108 108 - - =
3a4YCTHBIC €ANHUIIBI 3 3 - - -

5. Conep:xkaHue TUCHUILINHBI
5.1. Coaep:xanue TeM THCHUILIUHBI

Tema 1. KcenoOnoruvecknii npopuiib 0MoreoneHo3a

KcenobOnornueckuit mnpodusip OuoreorneHo3a. [IpoMbIliUIeHHBIE W CEIBCKOXO3SIHCTBEHHBIE
OPENpUATHS KaK UCTOUHUK 3arpsi3HeHns. OCHOBHBIE SKOMOJUTIOTAHTHI (3arpsI3HUTEIN) OKpY KaroIien
cpensl (BO31yXa, BOAbI, MOUYBbI). AOnoTHueckas TpaHcpopmaius: (GOTOIU3, THMAPOIU3, OKUCICHHUE.
buoakkymynsus. buotnueckas tTpanchopmarus.

Tema 2. OcHoBBI OHOpPEeMeIHANNH

Omnpenenenue nousatus 6uopemennanus. OOImMe MexaHu3Mbl OnopeMeananuu. buopaspyuienus
(Omonerpamanusi):  ompeAereHHe, CTaguM Jerpajaiil M IMyTH [peoOpa3oBaHus. Mecto
Ouopemenuanuu B CHCTEME MEpPONPUATHH MO ouucTke cpen. [IpermymiecTBa HCHOIB30BaHUS
OMOJIOTMYECKUX areHTOB NpU OYHUCTKE OKpyxawomeil cpenasl. I[loaxonsl, wHcHoigb3yeMble B
OuopeMenuanuu: OMOCTUMYISIIIUS U OuoayrMeHtamus. Metonbl ex situ u in situ. KomrmekcHbie
6uonpenapatsl. OcBoeHHE OMOPEMETNAITMOHHBIX TEXHOJIIOTUI B pa3IMYHBIX Cpeiax.

Tema 3. MOHUTOPHHT cpel, NOKa3aTeJIHd HX IKOJIOTHYECKOro COCTOSHUSA
Onpenenenue  JOMYCTUMOTO  ypPOBHS  3arps3HEHUs  MOJUTIOTAHTAMHM  Pa3jM4YHBIX  CpPel.
buonnaukamnys u GutecTUpoBaHUE 3arpsi3HEHUH. MOHUTOPUHT: METOABI M SKOHOMHUYECKHUE 3aTPaThI.

Tema 4. Ucnionib30BaHHEe MUKPOOPTraHU3MOB VISl OHOpeMe AU
MuxkpoOopemeauanus. [Ipobiembl U mepcrnekTUBBl MUKPOOHON OHOpeMenuanuu OKpyXKarolien
cpeapl. MexaHu3Mbl MUKPOOHOM Jierpajaliul KCEHOOMOTHKOB. Poib MUKpPOOPraHH3MOB Kak
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WH/INKAaTOPOB 3arps3HECHUsS] OKpyKaromied cpeabl. ['eHeTH4Yeckn M3MEHEHHbIE MUKPOOPTaHU3MBI Kak
HOBBIH (paKTOp BO3AECHCTBHS HAa OKPYXKAIOIIYIO CPENY.

MukpobHast  Owopemenuarus  atMochepsl. OcoOCHHOCTH  adpOMHKPOQUIOpsl.  MeToabl
MUKPOOHOJIOTHYECKON OUYUCTKU BO3AyXa. buodmubrpanus: TuUNbl yCTAaHOBOK, MPUMEHSEMBIX IS
OMOOYHUCTKH Ta30BO3AYIIHBIX BEIOPOCOB (OMOMDHUIBTPBI, OMOCKPYOOEPHI, OMOPEAKTOPBI C OMBIBAEMBIM
cinoem). Knaccudukanust ycTaHOBOK OMOIOTHYECKON OYUCTKH BO3AyXA.

MukpoOHas Omopemenuanus Bojbsl. Boja kak cpena oOUTaHHsS MHKpOOpraHu3MOB. [Ipomykims
OpPTaHMYECKOTO BEIIECTBA OaKTepHUsIMH. BHOIIOTMYECKHE METOIbI OYUCTKA CTOYHBIX BOJ. THIIBI
COOPY)KEHHI ¥ TPOLECCOB MO OHOJOTHMYECKOW OYMCTKE CTOKOB (adpoOHbBIE, aHa’pOOHBIE U
CMeINIaHHbIe). Buapl OMONOTHMYECKOl acconManuu OYUCTHBIX COOpYy:KeHUW. COBpPEMEHHBIC METOIBI
OYHUCTKH IPYHTOBBIX BOJI.

MukpobHass Ouopemenuanyss TOYBBL. 3aKOHOMEPHOCTH (DYHKIIMOHUPOBAHHUS MHKPOOHBIX
nonyssiui B mouBe. OCHOBHBIE TPYIIIBI MOYBEHHBIX MHUKPOOPTaHU3MOB. POJIb MHKPOOPTaHU3MOB B
(GOpMUPOBAHUU TIJIOJOPOAUS TMOYB M TPOIECCaX CAMOOYHUIICHUS IMOYBBL. OCHOBHBIC MPUHITUITHI
MHUKpPOOHOM OMopemMearaiiy mouB (METOAbI in situ ¥ METOJBI €X situ).

Tema 5. ®uTopemMeananus

OO6mme ocHOBBI uTOopeMeananui. OCHOBHBIE BUABI PACTEHUH, UCTIONB3YEMbIE ISl peMeTuanu
3arpsAi3HEHHBIX cyOcTparoB. IIpuHIMIbEI oadopa acCOpTUMEHTA TPAaB, JPEBECHBIX M KYCTapHUKOBBIX
nopoa. ['pynmbl MEepCHeKTUBHOCTH U Tra3oycTOMUMBOCTH pacteHuil. lcmonbs3oBanue Topda,
carporessi, 'yMHHOBBIX IpenapaToB, OTpaOOTaHHBIX OYPOBBIX PAaCTBOPOB B KAUECTBE YA0OPEHUI.

Tema 6. Pemennauus Hedgre3arpsisHeHHBIX cpej

[Tpobnema 3arpsizHeHUs OKpyXkarueil cpensl HepTenpoaykramu. CoctaB U 00I11ass TOKCUYHOCTb
HeTH. POPMBI HAXOXKACHUS, pacupeeneHne u Tpanchopmanus HedhTH B moyBax. CriocOOHOCTH MMOYB
K CaMOOYMUICHUIO OT He(TAHOro 3arps3HeHus. buopemenuanus Kak OCHOBa BOCCTAHOBJIEHUS
He(Te3arps3HEHHbIX IMOYB. MukpoOuosornyeckoe pasznoxeHue Hedtu. DakTopsl, BIHAOIIME HA
CKOpOCTh OMOpasnokeHuss He(pTsHoro 3arps3HeHus. IlpoOiembl Ouopemenuanuy B BOAHBIX
skocuctemax. llpomeccol camoouuieHHs B BOAHBIX Cpelax M UX MexaHu3Mbl. lcronb3oBaHue
MHUKPOOHOJIOTHYECKUX MPenapaToB A JUKBUIALNN HedTe3arps3HeHui.

Tema 7. Pemeanauus mo4ys, 3arpsi3HEHHbIX CTOMKHMHM OPraHMYeCKMMH COCIUHCHUSAMHU H
THAKEJLIMHA MEeTaLJIaMH

3arpsi3HEHUE TMOYB CTOMKMMU OpPraHUYECKHMH COEIMHEHHSIMU M TKEIbIMH METaJlIaMHu.
PaHI/IOHaJ'IBHOC KOMHJ’IGKCI/IpOBaHI/Ie METOA0B OUYUCTKHU I‘pyHTOB oT 331"p5[3H€HI/II\/'L BI/IOJ'IOFI/I‘ICCKaSI
OYMCTKA PaJIUOAKTUBHBIX OTXOJIOB.

5.2 Tembl JUCHUIUIMHBI W MEXKIUCHUIUIMHAPHBIE CBSI3M ¢ o0ecneYHMBaeMbIMU
(mocseayOmMMu) TUCHUNJIMHAMU

HaumenoBanue Ne Ne pa3znenoB u TeM JaHHOW JTUCIUIIIUHBI,
Ne o0ecrieynBaeMbIX HEOOXOUMBIX JUTSI U3YYEHUS 00€CTIeYBAEMBIX
n/n (mocneayromux) (mocneayoMMX) JUCUUIUIMH
TUCTIATLTAH 1 2 3 4 5 6 7
1. | buostuka + + + + + + +

5.3. TeMbl IMCUUILJIUH U BUAbI 3AaHATHH

Ne HaumeHnoBaHue TeMBI Bunel 3aHaTHH B 4acax
/1
Jlexr. Hpaxr. CemuH J1ao. CPC Bcero
3aH. 3aH.
1. | Tema 1. KcenoOnornueckuit 2 2 - - 10 14
npod b GUOreoneH03a




2. | Tema 2. OcHOBBI 2 2 10 14
Omopemenuanuu
3. | Tema 3. MoHUTOpUHT cpen,
TOKa3aTeNl uX 2 2 10 14
3KOJIOTUYECKOTO COCTOSTHUS
4. | Tema 4. Ucnionb3oBaHue
MHUKPOOPTraHU3MOB JIJTS 6 6 10 22
OuopemMeIalnm
5. | Tema 5. duropemeananus 2 2 10 14
6. | Tema 6. Pemennanus 2 2 10 14
He(dTe3arps3HEHHBIX CPeJl
7. | Tema 7. Pemenuanus mous,
3arpsA3HEHHBIX CTOMKUMHU
OpPraHU4YEeCKUMH 2 2 10 14
COEJIMHEHUSIMU U TSHKEIBIMA
METAJJIAMU
. Ilepeyenb ceMUHAPCKUX, NPAKTHYECKHX 3aAHATHII U JIa0OPATOPHBIX paboT
No [ Ne temsl HanmMmeHoBaHME NPAaKTUYECKUX 3aHATUN Tpyno- | Ounenounsie | ®opmupye
/i | QUcIuII €MKOCTb cpeacrsa MBbIC
HHBI (dacen) KOMIICTCH-
bapz0%1
1 2 3 4 5 6
1. | Temal. | KceHOOMOTHYECCKHUIT MPOPHIIH KosmnokBuym 1K-2
6HOTeoeH03a 2 Pedepar
Jlokman
2. | Tema2. | OcHOBBI OHOpEMEMALIIN Konokeuym I1K-2
2 Pedepar
Jlokman
3. | Tema 3. | MOHUTOPHUHT Cpef, TOKA3aTEIN UX Komnoxksuym IIK-2
3KOJIOTHYECKOI'O COCTOSIHUSA 2 Pegepar
Jloxmnan
5. | Tema4. | Mcnonp30BaHUE MUKPOOPTAHH3MOB JIJIS Komnmoxsuym I1K-2
OropeMeuau 6 Pegepar
Jloxman
6. | Tema5. | duropemennaius Kommoksuym I1K-2
2 Pedepar
Jloxnan
7. | Tema 6. | Pemenuanms HedyTe3arps3HEHHBIX CPEJl Konoksuym T1K-2
2 Pedepar
Jloxmnan
7 | Tema 7. Pemenuanus mous, 3arps3HEHHBIX Komnmoxsuym [IK-2
CTOMKHMMH OPTaHUYECKUMHU 2 Pedepar
COEOUHEHUSIMHU U TAKEIIBIMU Hoxma

METalJIaMu




6.1. Ilnan camocTosITEILHOI PadoOTHI CTY1€HTOB

Ne Tema Bun 3amganne Pexomennyemas °
Hell. CaMOCTOSATEILHOM nuTepaTypa a
paboTh g g
= 7
2

1. | Temal. IToaroroBska k IloaroroBka K MpakTUYECKOMY IIpuknannas 10
Kcenobuornaecknit MPAKTHIECKOMY | 3aHATHIO (KOJJIOKBHYMY) C SKOOHMOTEXHOIIOTHS : yueb.
po¢ b 3aHATHIO WCTIONB30BaHUEM KOHCIIEKTa mocobwne s CTy.., 00yd.
OuoreoreHo3a (KOJUTOKBUYMY). | JIEKIIH U pEKOMEHIyeMON IO CIIeTl.

Pedepar. JUTEPATYPHL. «buotexHonorus» : B2 T. /
[MonroroBka Hanmcats pedepaTsl o Temam: A. E. Ky3uenos [u np.]. —
JIOKJIaza ¢ «VICTOYHUKH XUMUYECKOTO M. : Bunom. JIaboparopus
Tpe3eHTaluen. 3arpsA3HEHUs1 BOJHOM Cpeabl». 3HaHwuid, 2012. — 2 1.
«VICTOYHUKHN XUMHYECKOTO bassl naHHbIX,
3arps3HEHUs IOUBY. UH()OPMALMOHHO-
«IcTOYHMKY 3arpsA3HEHUs 3eMeb | CIPaBOYHBIC U IOUCKOBBIE
NPY MOJ3€MHOMH pa3paboTKe CHCTEMBI - CM. II. 8 T).
MOJIE3HBIX UCKOTIAEMBIX.
«3arpsi3HEHNE CPEb
PaIroaKTUBHBIMH 3JIEMEHTAMI.
«XapaKTepUCTHKA
KaHIIEPOTE€HHBIX BEIIECTB,
3arpsI3HAIONINX OKPYKAIOIIYIO
cpemy».
ITonroToBUTH JOKIIA/ABI IO TEMaM
pedepaToB U MPE3CHTAIHH.

2. | Tema 3. MoHuTOpUHT IToaroroBka k IloaroroBka Kk NpakTU4ECKOMY buonorunyeckuii KOHTPOIb 10
cpel, MoKa3aTeIn ux MIPAKTUYECKOMY | 3aHATHUIO (KOIJIOKBHYMY) C OKpY’KaroIien cpeabl.
9KOJIOTHYECKOTO 3aHATHUIO HCTIONB30BaHUEM KOHCIIEKTa Buonnukamus u
COCTOSIHUS (KOJUTOKBUYMY). | JIEKIIMH U PEKOMEHyeMOon OuorectupoBanue : Yueo.

Pedepar. JTUTEPATYPHI. mocobne s CTy[I. BY30B /
[loaroroBka Hanmcats pedepats! o O. Il. Menexosa [u ap.] ;
JIOKJIaza ¢ CIENYIOIINM TEMaM: pex.: O. I1. Menexoga, E.
Mpe3eHTale. «brnonornueckas HHIUKAINAS . Eroposa. — M. :
XUMHUYECKOIO 3arpsi3HEHUS». Axanemus, 2007. — 288 c.
«Mcnonbp3oBaHue BoJOpoOCIEi B Bbuonoruueckuit KOHTPOIbL
OHOTECTUPOBAHUNY. OKpY’KaroIien cpeabl.
«MuKpoopraHu3Msbl Kak TECT- T'enernueckuii
OOBEKTHI IS OLIEHKH MOHHUTOPHHT : yue0.
TOKCUYHOCTH XUMUYECKUX nocobue / pen.: C. A.
COEIUHEHUI. T'epacbkun, E. 1.
«/cnonb3oBanue CapanynbiieBa. — M. :
0€eCIT03BOHOYHBIX )KUBOTHBIX B Axanemus, 2010. — 207 c.
O6MOTECTUPOBAHUMY. Bronornyeckuit KOHTPOIIL
[ToAroToBUTH AOKNA/ABI IO TEMaM | OKpPY>KarolleH cpesibl.
pedeparoB u npe3eHTaNN. Bronnankanus u
omoTectupoBanue : Yue0.
nocoOue Jyist CTy. By30B /
O. I1. Menexosa [u ap.] ;
pen.: O. I1. Menexoga, E.
. Eroposa. — M. :
Axanemus, 2007. — 288 c.
ba3wr mannbIX,
nH(pOpPMaMOHHO-
CIIPaBOYHBIE U TOUCKOBBIE
CHCTEMHI - CM. 1. 8 T).

3. | Tema 4. IMoxaroroBka k IMoaroToBka Kk NPaKTUYECKOMY Hetpycos A. U. 10
Hcnons3oBanue MIPAaKTHYECKOMY | 3aHATHIO (KOJIJIOKBUYMY) C Muxkpobuonorus / A. U.
MUKPOOPIaHU3MOB 3aHATUIO UCTIONIb30BaHUEM KOHCIIEKTa Hetpycos, U. b. KoTosa. —

111 GMopeMeTaliy (KONJIOKBUYMY). | JICKIIMU M PEKOMEHTyeMOH M. : U3n. uentp

Pedepar.

JUTEPATYPHI.

«Axanemus», 2006. — 350




[ToaroroBka
JIOKJIazia ¢
NIpEe3eHTalMEH.

Hamnucats pedeparsl o temam:
«MukpoOHast TpaHchopMarys
(hapMareBTHYCCKIX
NpenaparoBy.

«MukpoOHas gerpaganus
JIAKOKPACOYHBIX IIPEHapaToBy.
«MukpoOHas TpaHcpopmMaIus
CHHTETUYECKHUX ITOBEPXHOCTHO-
AKTHBHBIX BEILIECTBY.
«buonornyeckoe pazpyuieHue
JIIOKCHHOBY.

«Paznoxenue
MHUKpPOOPIraHU3MaMH IIacTMAacC.
«AnpoOHasi MUKpOOHOJIOTHYECKas
OYHCTKA CTOYHBIX BOJ.
«AHa3’poOHast
MHUKpPOOHOJIOTHIECKas! OYHCTKA
CTOYHBIX BOI.
«Hcnonp3oBaHue
MHKPOBOJIOPOCIICH AJISI OUMCTKH
CTOYHBIX BOI.

«buonornyeckas oOuuCTKa
PaIroaKTUBHBIX OTXOJOBY.
«Mukpo6Has yTunuzanus
TBEPABIX OBITOBBIX OTXO0BY.
«[lepepaboTka 1 TMKBUAALMS WA
MIOCJIE OUYUCTKU CTOYHBIX BOJIY.
«buonerpanamust 0TX010B
LEIUTIOI03HO-0yMasKHOH
MPOMBIIICHHOCTH».
«[IpompInUICHHBIE,
CEITbCKOXO3SICTBEHHBIE U
OBITOBBIE OTXO/BI KaK CHIPBE AJIS
MPOU3BOJICTBA METaHaY.
[ToAroToBUTH AOKIAABI IO TEME
pedepaToB U MPE3CHTAIHH.

c.
Okonorus
MHKPOOPIaHU3MOB : y4el.
JUTSL CTYA. By30B. / A. U.
Herpycos, E. A. bonu-
Ocmonosckas, B. M.
T'opnenko u ap.; nox pexn.
A. U. HerpycoBa. — M. :
W3narensckuil HeHTp
«Axagemus», 2004. — 272
c.

bazwl nanubIx,
UH(OPMALMOHHO-
CIIPaBOYHBIE U TIOMCKOBHIC
CHCTEMBI - CM. 11. 8 T).

Tema 5. IToaroroBka k IloaroroBka K NpakTU4ECKOMY IIpuknannas 10
duropemenuanys NPaKTUYECKOMY | 3aHATHIO (KOJUIOKBUYMY) C 3KOOHMOTEXHOJIOTHS : yueb.
3aHATHIO HCTIONb30BaHUEM KOHCIIEKTa nocobue Ui CTyA., 00yd.
(KONJIOKBUYMY). | JICKIIMW M PEKOMEHTyeMOM TIO CTIel.
Pedepar. JIUTEPATYPHI. «buotexHonorus» : B2 T. /
[MoaroroBka Hanmcats pedepatst o A. E. Ky3neuos [u 1p.]. —
JIOKJIaza ¢ CIEIYIOIINM TEMaM: M. : bunowm. Jlabopartopust
Mpe3eHTale. «DUTOIKCTPAKIUS U PACTEHUS— 3HaHuii, 2012. -2 1
THIIEPAaKKyMYJISITOPBl TOKCUYHBIX | ba3bl 1aHHBIX,
COEITMHEHUI. UH(OPMALMOHHO-
«Hcnonp3oBanue CIIPAaBOYHBIC U TOUCKOBBIE
MUKPOBOJIOPOCIIEH JI1 OUUCTKU CHCTEMBHI - CM. II. 8 T).
CTOYHBIX BOIY.
«Hcnonp3oBaHue
(uTODUNBTPALUH I OUUCTKH
CTOYHBIX BOJ] OT TSDKEIIBIX
METAJLIOBY.
«Durorpanchopmanus Kak
MEXaHN3M (QUTOpEMe AL,
«DPUTOBOJIATIIIN3ALUS KaK
MEXaHN3M (QUTOpEMe AL,
ITonroToBUTH JOKIIAABI ITO TEMAM
pedepatoB U mpe3eHTaIUH.
Tema 6. Pemennanus IToaroroBka k IloaroroBka K NpakTU4ECKOMY OKOIOTHYEeCKUH 10
HedTe3arpI3HEHHBIX MIPAKTHYECKOMY | 3aHATHIO (KOJJIOKBHYMY) C MOHUTOPHHT
cpen 3aHATHIO HCTIONb30BaHUEM KOHCIIEKTa HedTerasoBoil oTpaciu.

(KOTITOKBUYMY).

JIEKLIUU ¥ PEKOMEHAYEMOH

DuznKo-XUMHUYECKUE U




Pedepar.
[ToaroroBka
JOKJIaza ¢
NIpEe3eHTalMEH.

JIUTEPATypPHI.
Hamnucats pedeparsl 1o Temam:
«Hedremnampl: XapakTepucTHKa,
OCHOBHBIE METO/IBI
nepepadoTKm.

«MukpoOHOe pa3iokeHHe
HOJINAPOMATHIECKHX
YTIICBOIOPOIOBY.

[ToAroTOBUTH NOKIAABI IO TEME
pedepaToB U Mpe3eHTAIHH.

OMOJIOrMYEeCKUE METOJIBI
yueb. nocobue / M. H.
CakcoHoB [u ap.] ;
Hpkyrckuii roc. yH-T. —
Upxkytek : U3p-so UT'Y,
2007.— 114 c.
IIpuknannas
SKOOHMOTEXHOIIOTHS : yueb.
mocobwne s CTy.., 00yd.
IO CIIeTl.
«buotexHonorus» : B 2 T. /
A. E. Ky3neuos [u 1p.]. —
M. : Bunowm. Jlabopartopust
3Hanui, 2012. — 2 T

ba3bl 1aHHBIX,
UH()OPMALMOHHO-
CIPaBOYHBIC U TTOUCKOBBIE
CHUCTEMBI - CM. T1. 8 T).

Tema 7. Pemennanusa
IOYB, 3arPsI3HEHHBIX
CTOMKHUMU
OpraHUYECKUMHU
COEIUHEHUSIMH U
TSOKEBIMHU
MeTauIaMu

IToxaroroBka k
MIPAKTUIECKOMY
3aHATHUIO
(KOMITOKBUYMY).
Pedepar.
IToaroroska
JOKJIaza ¢
NIpe3eHTaleH.

IToaroroBka K MPaKTUIECKOMY
3aHATHIO (KOJUIOKBHYMY) C
HCTIONIb30BAaHUEM KOHCIICKTa
JIEKIUHU U PEKOMEHIYeMOH
JUTEPaTypHI.

Hamnucats pedeparsl 1o Temam:
«Ponp MUKpPOOpPraHu3MoB B
Pa3I0’KeHUH MIECTUITU/IOB B
MOYBaX».

«Poabp MUKpPOOPraHU3MOB B
TpaHcopManuy COeANHEHUH
MBIIIBSIKA.

«Posb MUKPOOPraHU3MOB B
TpaHcopManuy COeANHEHUH
pTYTIY.

«Tpanchopmanuu
JIMTHOLEIUIIONIO3HBIX CyOCTpaToB
rpudamMm.
«Muxpobronornueckas
TpaHc(hopMaIysa OTXOH0B
arpoIpOMBIIIICHHOTO
KOMILIEKCa.
«BepmuTpanchopmarys
OTXOJIOBY.

IToaroToBUTH DOKIAABI IO TEMAM
pedeparoB u npe3eHTaNN.

IIpuknannas
9KOOHMOTEXHOIIOTHS : yuel.
mocobue 1y cTyx., 00yd.
110 CIIEIL.
«buorexHomorus» : B 2 T. /
A. E. Ky3nenos [u 1p.]. —
M. : Bunowm. Jlabopatopus
3HaHui, 2012. -2 1

bazw1 nannbIx,
UH(OPMALMOHHO-
CIPaBOYHBIC H TTOUCKOBEHIC
CHUCTEMBI - CM. T1. 8 T).
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6.2. MeTonnueckne yKa3aHus 10 OPraHU3AIUHA CAMOCTOSTEIbHON PadoThl CTYICHTOB

CamocrosiTenbHast paboTa CTYJIEHTOB SIBJISIETCSI COCTaBHOM 4acThi0 y4eOHOro mporecca U UMeeT
LEJIBIO 3aKpEIUIeHHE U YIiyOJleHue MOJydeHHBIX 3HaHUI M HaBBIKOB, MOMCK U MPUOOpPETEHHE HOBBIX
3HaHI/II\/JI, a TaK>XC BBIIIOJTHCHUEC y‘I€6HBIX 3aI[aHI/II\/JI, MMOATOTOBKY K HNPCACTOAIINM 3aHATHUAM, 3a4€TaM U

9K3aMCHaM.

HJ'ISI opranm3anvin CaMOCTOSTSILHOMI pa6OTBI IO AUCHUIIIINHEC «BnopeMe)mauHﬂ» HCIIOJIB3YIOTCA

cnenyromue (OpMbI CAMOCTOSITETFHOW yueOHOU pabOoThI:

- PaGora Hajg KOHCIIEKTOM JIEKIIUH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAaHHON JINTEPATYPHI.
- CamocTOSITENNbHOE U3yUYEHHE OTAEIBHBIX TeM, aparpados, HE U3TOKEHHBIX B JIEKIIHU.
- Hanncanue pedeparos.
- [lonroroBka JOKIJIaZ0OB C pe3eHTALUEH.
- [loaroTtoBka k 3a4ery.

Peghepam — dopma nucbMeHHON pabOThL, KOTOPYIO PEKOMEH]IyeTCs MPUMEHSTh MPU OCBOECHUU
BapUaTUBHBIX (MPOPUIBHBIX) IUCIMILIMH IpodeccuoHanbHoro nukia. Ilpeacrasiser coboit kpaTkoe
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U3JI0KEHNE COZAEP)KaHUSI HAYYHBIX TPYJOB, JIUTEPATypsl MO omnpenesneHHod Teme. OObeM pedepaTa
MoeT jgocturatb 15-20 crp.; Bpems, OTBOAMMOE Ha €ro MOJAIOTOBKY — OT 2 HEAENIb OO Mecsla.
[TonroroBka pedepara mnoapazymMeBaeT CaMOCTOSTEIbHOE M3Y4YEHHE CTYJIEHTOM HECKOJIBKHX
JUTEPATypHBIX MCTOUYHUKOB (y4yeOHHMKOB, MOHOTpaduii, HAyYHBIX CTAaTeH W T.JI.) MO ONpPEAeIEHHON
TeMe, HE paccMaTpuBaeMOi MNOJAPOOHO Ha JIEKLMH, CHUCTEMaTH3allMl0 Marepuana U KpaTKoe ero
uznoxenue. Llenp Hanmucanus pedepara — NPUBUTHE CTYAECHTY HABBIKOB KPATKOTO M JIAKOHMYHOTO
IpPEJCTaBICHU COOpaHHBIX MaTepuaJoB U (AKTOB B COOTBETCTBUM C TpeOOBaHUSIMH,
IPEIbABISEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

CrpykTypa pedepaTa BKIIOYAET:

- TuTynbHBIN JIUCT.

- ConepxaHue.

- Beenenue, rae kpaTko hopmynupyercs npobiema, eib U 3aauu pedepara.

- OcHOBHas yacTh pabOThl COCTOUT U3 HECKOJIBKMX Pa3/esioB, B KOTOPBIX M3J1araercs CyThb TEMbI
pedepara.

- 3aKJIFOUEHHE.

- CIMCOK HCII0JIb30BAHHOM JIUTEPATYPHI.

IIpu  odopmiienun pedepara cieayeT NpUIEPKHUBATbCI  TEXHUYECKMX  TpeOOBaHUM,
peIbABISIEMBIX K pedepaTaM U KypcOBBIM padoTaM, UMEIOIIMUXCS Ha Kadeape.

Yemuwnii 0oknao — 3to coobuienne B TeueHue 10-15 MuH, B KOTOPOM CTYAEHT B JTAKOHMYHOM
dopMe NOIKEH W3JI0XKUTh MaTephal MO COOTBETCTBYIOLIEH TeMe, IPUJIIEPKUBAACH CIEIYIOIIETO
IUIaHA: BBEJIEHME, OCHOBHAs 4acTh, 3akitoueHue. JIOKiax CONpOBOXAAETCS Ipe3eHTalUeH,
OTpaXkalollled OCHOBHBIE IIOJIOKEHUS I0 COOTBETCTBYIOLIEH TeMe, BKIIOYAIOIIEH HarjsaHble
MaTepHaibl (CXxeMbl, Tabuuipl, GoTo U T.71.). [To OKOHUaHUM JOKITaga CTYJAEHTY 3a4at0T BOIIPOCHI, KaK
IpenoaaBaTesib, TaK U CTYJIEHThI, HA KOTOPbIE TOKJIaYUK JOJKEH J1aTh UCUEPIIbIBAIOLINE OTBETHI.

7. llpuMepHasi TEeMATHKA KYPCOBBIX PadoT (MPOEKTOB): HE MPEIyCMOTPEHBI YYCOHBIM TJIAHOM.

8. YueOHO-MeTOIMUECKOe U HH(POPMANIMOHHOE 00ecniedeHne TUCIUIIHHBI:
a) OCHOBHAasI JIMTepaTypa
1. TlpuknagHas 5Kk00MOTEXHONOTHS : yuel. mocobue ist cTya., 00yd. 1o cren. «buoTexXHOIOTHs»

:B2T./ A. E. Ky3nenos [u ap.]. — M. : bunowm. JlabopaTtopus 31anuii, 2012. — 2 7.

2. buonornuyeckuil KOHTPOJIb OKpYyKaroliel cpeibl. buonHaukanus u 6uorecTupoBaHue : Yueo.
nocobue s cryn. By3os / O. I1. Menexosa [u ap.] ; pen.: O. I1. Menexosa, E. U. Eroposa. —
M. : Akagemust, 2007. — 288 c.

3. Dkosorndyeckuii MOHUTOPUHT HedTerazoBoil orpaciu. OU3NKO-XUMUYECKHE U OMOJIOTHYECKUE
MeToabl : yuaed. mocodue / M. H. Cakconos [u ap.] ; Upkyrckuii roc. yH-T. — Upkytck : U3a-Bo
Ury, 2007.-114 c.

0) AOMOJIHUTEIbHAA JUTEpaTypa

1. buonorunyeckuii KOHTPOJIb OKPYKAOLIEH cpeibl. | eHeTuyeckrii MOHUTOPUHT : y4el. nocodue /
pen.: C. A. I'epacbkun, E. 1. Capanynsnesa. — M. : Akanemus, 2010. — 207 c.

2. HerpycoB A. U. Muxkpobuonorus / A. U. Herpyco, U. b. KoroBa. — M. : U3xa. meHTp
«Axagemus», 2006. — 350 c.

3. DKoJloTHMsS MHKpPOOpPraHM3MOB : yueO. jus crya. By3oB. / A. M. Herpycos, E. A. Bonu-
Ocmornosckas, B. M. T'opaenko u ap.; mox pea. A. Y. Herpycosa. — M. : U3gaTenbCckuii IEHTP
«Axagemus», 2004. — 272 c.
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B) IPpOrpaMMHoe odecrevyeHue

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). JJorosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mist 6usneca - Cranmaptabeiii Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14n050ps 2016r KES. Cuer NePCI[3-000147 u AKT ot 23H0s6ps 20161
JIni.Ne1B08161103014721370444.

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

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

Office 365 npodeccuonanbHbIi TrOC A1 ydammxcsa. Homep 3akasa: 36dde53d-7cdb-4cad-a87f-
29b2a19c463e.

r) 0a3bl JaHHBIX, HHGOPMAIHOHHO-CIIPABOYHbIE H NOUCKOBbIE CHCTEMbI

1. Hayunas Dnextponnas bubnnoreka http://www.e-library.ru

2. Hudopmannonnas cucrema «EnnHOe OKHO 0CTyMa K 00pa30BaTe/IbHBIM PeCypcam»
(http://window.edu.ru)

OU3 «bubmumoTex». Anpec nocryna: https://isu.bibliotech.ru

ObC «M3narensctBo «Jlaub». Aapec gocryma: http://e.lanbook.com

Ob Uznatensckoro meHTpa «Akagemusy». Anpec nocrtymna: http://www.academia-
maoscow.ru

6. Onekrponnas oubiuoreka "Tpyxasl yuensix UT'V" (http://ellib.library.isu.ru).

7. VHTepHET pecypchl IO OXpaHe OKpYKaroIiei cpeasl (WWW.Seu.ru )

8. Ilpupona u okpyxkarorias cpeaa (Www.weblist.ru)
9
1

How

o

MHUHHUCTEPCTBO MPUPOTHBIX pecypcoB u skosoruu PO (http://www.mnr.gov.ru)
0. F'ocymapCTBEHHBIN JOKIIA O COCTOSTHUU OKPYXKAFOIIEH Cpeibl

(http://www.ecocom.ru/arhiv/ecocom/officinf.html )

11. «Poccus B okpyskaroriem mupe» (exeroanuk) (http://www.eco-mnepu.narod.ru/book/ )

12. http://www.green.unibel.by/greenphone/monitoring.htm

13. http://www.bioassay.narod.ru/biot.htm

14. http://www.eco-edu.spb.ru/help/341.html

15. http://webcenter.ru/~duckweed/index.htm

16. http://soils.usda.gov/sqi/kit2.html

17. http://www.bionet.schule.de/schulen/novaky/living_water/en/soilqual.htm

9. MaTepuaibHO-TeXHHYECKOe o0ecneyeHne TUCUMIIMHBI:

Aynuropus JUisl IPOBEACHUS 3aHITUN JEKIMOHHOIO THMA: 00OpyJoBaHa CIEUATN3UPOBAHHOM
(yueOHOIT) Mebenbio Ha 66 MOCaJOYHBIX MECT; TEXHUYECKMMHU CPEACTBAMHU OOYYEHUS, CIYyXKalUMH
JUIs IpeJCTaBiIeHns yueOHOl nHpopMauu O0JbIION ayIUTOPUH 1O JUcCHUIUIMHE «buopemeananus»:
npoekTop Epson EB-X03, skpan Digis; yuyeOHO-HATrIsAHBIMUA TOCOOMSIMHU: MPE3EHTALUU N0 KaXKIOH
TeMe MPOTrpamMMBbl.

KommnbroTepHslit kiacc (yuebHast ayJUTOpusi) sl TPYIIOBBIX M MHIMBHIYaIbHBIX KOHCYJIbTAIUH,
TEKYIIEr0o KOHTPOJII M TMPOMEXKYTOYHOW aTTeCTalli, OpTaHU3allud CaMOCTOSATEIbHOM paboThI:
ayauTopus 000pyI0BaHa CHeUAIU3UPOBaHHON (YueOHO) Mebenbio Ha 20 mocaouHbIX MECT, TOCKOH
MEJIOBOH; 00Opy/nOBaHAa TEXHUYECKUMHU CpeJCTBaMU oOydeHus: cucTteMHbli Onok PentiumG850,
mouuTop BenQ G252HDA-1 mit.; cucremusiit 6ok Athlon 2 X2 250, monutop BenQ G252HDA - 8
mT.; cucteMHsbIi 610k PentiumD 3.0GHz, monuTop Samsung 740N — 3 mT.; MoHoO6s0K IRU T2105P —
2 mwit.; cuctemHblii 6ok Pentium G3250, monutop BenQG955 — 1 mT.; cuctemusiii 6ok Pentium


http://ellib.library.isu.ru/
http://www.seu.ru/
http://www.weblist.ru/
http://www.mnr.gov.ru/
http://www.ecocom.ru/
http://www.eco-mnepu.narod.ru/
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G3250, morutop BenQ GL2250 — 1 mr.; cuctemusiit 610k Pentium G3250, monutop Samsung T200
HD — 1 mwr.; cuctemnsiif 610k Pentium G3250, monutop Samsung T190N — 1 mt.; cucteMHbIi 610K
Pentium G3250, monutop Samsung 740N — 1 mt.; mpoexktop BenQ MX503; skpan ScreenVtdiaEcot.
C HeorpaHWuYeHHBIM JOCTYNIOM K ceTH HHTepHeT U oOecrnedeHHeM JO0CTylna B 3JICKTPOHHYIO
UH(POPMAIIMOHHO-00pa30BATEIBHYIO CPEIly OpraHH3aIINH.

[ToMemienue A XpaHeHUS W TPOPHIAKTUYECKOTO OOCITYKMBaHHS Y4eOHOrO 00OpYyIOBAHUS:
ayauTopusi 000pyZOBaHa CHEIHATH3UPOBAHHON MeOenblo Ha 6 MOCaJ0YHBIX MECT; HOYTOYK «Asus-
K52DR» - 1 mwt., HoyTtOyK Lenovo G580 — 1 mir.

10. O6pa3oBaTeibHbIEC TEXHOJIOTHH:

Jns ocBoeHUs AMCUUIUIMHBL «buopeMenuanus» MPUMEHSIOTCS Cclenylolue o0pa3oBaTeibHbIE
TEXHOJIOTHH:

- Ungopmayuonnas nexyus. Jlekuus — 3T0 CKaToe HU3JIO0KEHUE OCHOBHBIX HAay4HBIX (DAaKTOB,
qTO SIBIISIETCS 0a30i A aHAlM3a PAcCYKIEHUH, OICHOK.

- Jlexyusa-eusyanuzayus. YUUT CTYJEHTOB IIpeoOpa3oBbIBaTh YCTHYHO M  IHCbMEHHYIO
UHOPMALIKIO B BU3yaIbHYIO (hopMy, uTO (opMHUpPYET Yy HUX MPO(ecCHOHANBHOE MBIIIJICHHE 33 CUeT
cucTeMaTH3allud M BbIIEJICHUS Haubojee 3HAYMMBbIX, CYILECTBEHHBIX 3JIEMEHTOB COJAEPKaHUS
oOyueHns. 3amava MperojaBaTelisi UCTIONIb30BaTh Takhe (OPMBI HATIISATHOCTH, KOTOPBIE HAa TOJIBKO
JIOTIOJIHSIOT CJIOBECHYIO HMH(pOpMAlMIO, HO U CaMM SIBJISIIOTCA HOCUTEISIMM  MH(pOpMaLUU (CXEMBI,
PHUCYHKH, CIIAIBI-TIPE3CHTAIMU, U T.I.). DTOT BHJ JICKLIUH JIy4lle BCErO HCIOJL30BaTh Ha I3Tare
BBE/ICHUS CTYICHTOB B HOBBIA paziell, TeMy IUCLUILIUHBI.

- IIpobnemnasn nexyus. B ornuume oOT copepikaHus HMH(POPMAIMOHHOW JIEKIMH, KOTOPOE
npeylaraeTcst  MpernojaBaTeleM B BHJE M3BECTHOIO, IOJUIEXkKAIEro JIMIIb 3allOMHUHAHUIO
Marepuaia, Ha MpoOJIEMHON JIEKIIMA HOBOE 3HAHUE BBOAMTCS KAaK HEM3BECTHOE IS OOYYarOLIHXCS.
[TpobnemHas neKIsl HAYMHAETCS ¢ BOIPOCOB, C IOCTAHOBKU MPOOJIEMBI, KOTOPYIO B XOJI€ MU3JI0KEHUS
Marepuaia HeoOXO0AUMO pemnTh. JIeKIUs CTpOUTCS TaKuM 00pa3oM, YTO TO3HAaHHUS 00ydaromierocs
OpuOJIMKAIOTCA K TIOMCKOBOM, HCCIIEIOBATEIbCKOW JEATEIbHOCTH. 37ECh y4acTBYIOT MbILIUICHUE
00y4aromerocsi U ero JIMYHOCTHOE OTHOIIEHHE K yCBauBAaeMOMY MaTepHally.

- Jlexyus-6eceoa. Ilpennonaraer HENOCPEICTBEHHbIM KOHTAKT IpenojaBarels ¢ ayAUTOpHUEH.
[TpenmymiecTBO JEKIUU-OECEIBI COCTOUT B TOM, YTO OHA MO3BOJISIET MPHUBJICKATh BHUMAHHE CTYJCHTOB
K HamOoJiee BaXXKHBIM BOIPOCAM TEMBbI, OMNPEAENATh COJAEpKAaHHE U TEeMIl H3JIOXKEeHHUS Y4eOHOro
Marepuala ¢ y4eToM OCOOEHHOCTE! CTY/ICHTOB.

- Konnokeuymsr — BHUJl y4eOHOTO 3aHATHUS, NMPOBOAUMOrO C II€JbI0 NPOBEPKH U OLIEHUBAHMS
3HaHUH ydammxcsi. KOJUIOKBHYM MOXXET TPOBOAUTHECS B (opMe WHIMBUAYAIbHOW Oecersl
IpernoJiaBaTess Co CTYIEHTOM MJIM KaK MacCOBBIH orpoc. B xoae rpynnoBoro o0cykaeHus CTyIeHTbI
ydaTcsi BBICKA3bIBaTh CBOIO TOYKY 3PEHHUS IO OIPEICICHHOMY BONPOCY, 3alllMIIaTh CBOE MHEHHE,
OpUMEHSs 3HaHMs, NOJYYEHHblE Ha 3aHATHAX MO MpeaMery. B XoJe KOIOKBHyMa Takxke
NpOBEPSIOTCS  pedepaThl, Ipyrue NHCbMEHHBbIE pabOTHI CTYJICHTOB, IMPOBOJAWTCS 3acIyIIMBaHUE
JIOKJIa/I0B.

- CamocmosamenvHras paboma cmyoenmos (cMm. 1. 6.2).

- JJucmanyuonnvie obpaszoeamenvhvlie mexrono2uu. 11og TUCTaHIIMOHHBIMU 00pa30BaTEIbHBIMU
TEXHOJIOTUSIMH ~ TIOHHUMAIOTCs.  00pa30BaTelIbHbIE TEXHOJIOTHH, pealln3yeMble B OCHOBHOM C
IpUMEHEHHEM HH(OPMAllMOHHO-TEJIEKOMMYHUKALMOHHBIX ceTei. IIpM OCBOEHMM AWCIUIIMHBI
«buopemeananus» UCTOIB3YIOTCS CIEAYIONINE TEXHOIOTHH:

* KelicoBas TEXHOJOTHS — (OpMa AUCTAHIIMOHHOTO O0Oy4eHUs, OCHOBAaHHAs Ha NPEJI0CTaBICHUN
oOy4aromuMcsi WH(GOPMAIMOHHBIX 00pa30BaTENbHBIX PECYPCOB B BHJIE CHEIHATHM3UPOBAHHBIX
HaOOpOB y4yeOHO-METOJUYECKUX KOMIUIEKCOB C HCHOJIb30BAHMEM pAa3IMYHBIX BHUJIOB HOCHUTENEH
uH(popMaluu (KeicoB);

" PHTEPHET-TEXHOJOTHs — CIOCO0 AMCTAHIIMOHHOM Mepenadyd MHQOpPMAalUU, OCHOBAaHHBIM Ha
UCTIONIB30BaHUH TJOOATBHBIX M JIOKAJTBHBIX KOMIBIOTEPHBIX CETeH UIsi oOecredeHus: JOoCTyma
oOydaromuxcsi K HH(GOpPMaLMOHHBIM 00pa3oBaTeNbHBIM pecypcaM U JUisl  (OPMUPOBAHUSA
COBOKYITHOCTH METOAMYECKHX, OpPraHU3allMOHHBIX, TEXHWYECKMX M MPOTPaMMHBIX CPEICTB
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pearu3anuy ¥ ynpaBleHNs] y4eOHBIM IPOIIECCOM HE3aBUCHMO OT MECTa HaXOXKJICHHUS ero CyOBhEKTOB.
Hcnonb3yercst O6paszoBatenbublii nopran UI'Y - educa.isu.ru.

11. Ouenounsie cpeacrsa (OC):

11.1. Ouenounble cpeacTBa JIsl BXOAHOIO KOHTPOJIS

B kauecTBe OILEHOYHBIX CPEICTB ISl BXOAHOTO KOHTPOJSI OLEHKH YPOBHS 3HAHUH CTYIEHTOB
ucnons3yercs cobecenoBaHue. B mpouecce coOecenoBaHMs OLIEHHBAETCS YPOBEHb BIIAJCHUS
0a30BbIMM 3HAHMUSAMHU, YMEHUSIMH, HaBbIKAMH, HEOOXOIUMBIMH AJI1 Hadana OO0y4eHus, Olpenensiercs
CTENEHb BJIAJICHHSI HOBBIM MaTE€pPUAJIOM 10 Hayalla €ro U3y4eHusl.

11.2. OuieHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS

B pamkax gucuumiuubel «buopeMenuanus» HCIONb3YIOTCS CleAyomue (OopMbl  TEKYIIEero
KOHTPOJISL:

- YCTHBIN OIPOC;

- KOJUIOKBUYM;

- pedepar;

- TOKJIAJ;

- KOHTPOJIb CAMOCTOSTEIbHOU PaboTHI.

@DOH/1 OLIEHOYHBIX CPEJICTB BKJIIOYAET!

- TeMaTHKa U MaTepHalIbl 3aJaHUIA,

- TEMaTHKa U BOIIPOCHI K KOJJIOKBUYMAaM,

- IlepeueHb TeM pedepaToB/I0KIAI0B,

- BOIIPOCHI Juist camocTositenbHoro nzydenus (CPC)

- BOIIPOCHI TSI 3a4€Ta,

- KpUTEPHUH OLICHKU 3HAHUH CTY/IEHTOB.

Bomnpocsl 1J11 NOATOTOBKH K KOJLVIOKBUYMaM
Tema 1. Kcenoouomuueckuii npoghuib ouozeoyenosa

1.  IIpombllieHHBIE U CENBCKOXO3IMCTBEHHBIC MPEPHUATHS KaK UICTOUYHHUK 3arpSA3HEHUS.
2. OcHOBHBIE DJKOMOJUTIOTAHTHI (3arpsA3HUTENH) OKpYXKAroIIel cpeabl (BO3AyXa, BOJBI,
TTOYBHI).

3.  AOuortnyeckas TpaHchopmanus: HoToNN3, THAPOIU3, OKUCIECHUE.
4.  buoakkymynauus.
5.  buoruueckas TpaHcopmanus.

Tema 2. Ocnoewvt dOuopemeduayuu
Omnpenenenue NOHATH OMopeMearaIys.
OO0111e MexaHu3Mbl OMOpeMeInaluy.
Buonerpanamus: onpeneneHue, CTaiuu Jerpajallii U IyTH TpeoOpa3oBaHusl.
Mecto 6GropeMeranuy B CUCTEME MEPONIPUATHI IO OUUCTKE CPel.
[IpenmymiecTBa WMCIONB30BaHUSI OMOJOTHYECKUX AareHTOB IPH OYHCTKE OKPYKAroIIeH
Cpeabl.
6. Ilomxomel, wmcmonb3yeMble B OuopemMenuanuu: OWOCTHMYISIUS W OWOayrMEHTAIHs.
Mertoas ex situ 4 in situ.
7.  KommiekcHble Onomnpenaparsl.
8.  OcBoeHue 6HopeMeIMaIMOHHBIX TEXHOJIOTHI B Pa3IMYHbIX Cpeax.

arONE

Tema 3. Monumopunz cpeo, nokazamenu ux IK0J102U4eCK020 COCMOAHUA
1.  Onpenenenve AOMYCTUMOTO YPOBHSI 3arpsi3HEHUS MOJUTIOTAHTAMH Pa3IMYHbIX Cpe/l.
2.  buoumnaukanus 1 OUTECTUPOBAHME 3arPsA3HEHUM.
3. MOHHTOpPHUHT: METOBI 1 SKOHOMHYECKHUE 3aTPATHI.



wn

14

Tema 4. Hcnonv3zoeanue MuKpoopzanu3mos 011 ouopemeouayuu
1.  Muxkpobopemenuanus. IlpoGiremMbl M mepcrneKTUBBl MUKPOOHOW —OHOpeMeauanuu
OKpY’Karollen cpeabl.
2.  MexaHnu3Mbl MUKPOOHOH JIerpaialiiil KCeHOOMOTHKOB.
3. Ponb MUKpOOpPraHM3MOB KaK MHJMKATOPOB 3arpsi3HEHUS OKPYKAIOLIEH CpeIbl.
4.  T'eHeTWYEeCKHM W3MEHEHHbIE MHKPOOPTaHM3MBbl KaK HOBBIA (aKkTOp BO3ACHUCTBUS Ha
OKPY’KaIOLIYIO Cpeay.
5. Mukpobnas Omopemeamuanusi armocdepsl. OcobeHHOCTH a’dpOMUKPODIOPEL. MeToab
MHUKPOOHMOJIOTHYECKON OYMCTKU Bo3ayxa. buodmibrpanus: Tumbel ycTaHOBOK, NPUMEHSEMBIX
JUIE OMOOYHMCTKM Ta30BO3AYIIHBIX BBIOPOCOB (OMOMUIBTPHI, OMOCKPYOOEpHl, OHOpPEaKTOphI ¢
OMbIBaeMbIM cioeM). Kiaccudukanus ycTaHoBOK OMOJI0IHYECKON OYMCTKU BO3AYyXa.
6. MukpobHas Oumopemenuanus Boabl. Boma kak cpempa oOWUTaHMS MHUKPOOPTaHHU3MOB.
[Tponykius opraHndyeckoro Beuiectsa OakrepusMu. buosnornyeckre MeTo1bl OYMCTKH CTOYHBIX
BoJA. Tumbl COOpYXEHHH M TPOLECCOB IO OHOJOTHMYECKOW OYUCTKE CTOKOB (a’poOHBIE,
aHad’poOHbIE M CMellaHHble). Buabl OHonoruueckoi accouuanuy OYHMCTHBIX COOPYKEHHH.
CoBpeMeHHBIE METO/Ibl OYUCTKH IPYHTOBBIX BOJI.
7. MuxkpoOHas OuopeMenuaiys Mo4Bbl. 3aKOHOMEPHOCTH (DYHKIIMOHHUPOBAHUS MHUKPOOHBIX
nomynsnuii B mouBe. OCHOBHBIE TpyNNbl  TOYBEHHBIX  MHUKPOOPraHW3MOB. Poib
MHUKPOOPIaHU3MOB B (DOPMUPOBAHMU IUIOJOPOAUS MOYB U MPOLIECCaX CAMOOYMILEHHS IOYBBI.
OCHOBHBIE TIPUHIUITEI MUKPOOHOW OMOopeMenuaIiy moyB (METO/IBI in Situ B METOIBI X situ).

Tema 5. Qumopemeouavyusn

1.  OOuue ocHOBBI (hUTOPEMEAHALINH.

2. OcHOBHBIC BHJBI PACTEHUH, HCIIOJIB3yEMbIC JUISI pEMEIUAIH 3arpsi3HEHHBIX CyOCTpaToB.
[TpunIMns mogdopa acCOPTUMEHTA TPAaB, APEBECHBIX U KYCTAPHUKOBBIX MTOPO/I.

3. ['pynmel nepCcreKTUBHOCTH U Ta30yCTOMYUBOCTH PACTEHUN.

4. Hcnonb3oBanue topda, camporens, TyMUHOBBIX HpPenapaToB, OTpaOOTaHHBIX OypOBBIX

pPacTBOpPOB B KAYECTBE yIOOPEHHH.

Tema 6. Pemeouayun nepmesazpsaznennvix cpeo
[Tpobnema 3arpsi3HeHUs OKpYXaroleil cpesibl HeTenpoIyKTaMu.
CocraB 1 00111as1 TOKCHYHOCTh HEPTH.
@DopMbI HaX0XKIEHUS, paclipeielieHle U TpaHchopmalus HeTH B MOYBAX.
CnocoOHOCTH MTOYB K CAMOOYUIIIEHUIO OT HEPTSIHOTO 3arpsiI3HEHUS.
buopemenuanusi kak OCHOBa BOCCTaHOBJIEHUS He(pTe3arps3HEHHBIX MOYB.
MukpoOuosioruaeckoe paszioxeHue HeTu.
@DaKTOpbI, BAUAIOIINE HA CKOPOCTh OMOPA3TIOKEHNS HEPTIHOTO 3arpsi3HEHNUS.
[TpoGnembl OuopemMeraIuy B BOJHBIX SKOCUCTEMAX.
I[Tporneccel caMoOUuIIEHUs B BOJHBIX CpelaX U UX MEXaHHU3MBbI.
Hcnonp3oBaHrne MUKPOOHOJIOTHYECKUX MTPENapaToB JUIsl TUKBUIALUU HePTe3arps3HeHNH.

CoNoAEWNE

[EEN
©

Tema 7. Pemeouayus noue, 3a2pA3HEHHbIX CIMOUKUMU OP2AHUYECKUMU COCOUHEHUAMU U
MANCETBIMU MEMATLIAMU

1. 3arpsi3HEHUE TTOYB CTOMKHUMH OPTaHUYECKUMU COSIMHEHUSMU U TSHKEITBIMA METAJIIIaMHU.

2.  PanumonHanmpHOE KOMITJIEKCUPOBAHUE METOJIOB OYHCTKH TPYHTOB OT 3arps3HEHU.

3. bronornueckasi O4nuCcTKa pagMOaKTUBHBIX OTXOJIOB.

Tembl pedepaTos
Bo3gelictBue mpUpOAHBIX IPOLECCOB U XO3SIMCTBEHHOM JEATEIBHOCTH 4YEJIOBEKa Ha
atMocdepy.
M CTOYHMKH XMMHYECKOTO 3arpsi3HEHUS BOJTHOU CpPEIbI.
HcTOYHNKH XMMHYECKOTO 3arpsI3HEHUS I10YB.
Hcroununku 3arpsi3HEHUS 3eMeITb TIPU TTOI3EMHOM pa3paboTKe MOJIE3HBIX UCKOMAEMBbIX.
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3arpsi3HeHue cpeibl PaIuOAKTUBHBIMU JIEMEHTAMHU.

XapaKTepucTUKa KaHIIEPOT€HHBIX BEIIECTB, 3arPSI3HAIONINX OKPYKAIOIIYIO CPENY.
buonoruueckas HIUKAUS XUMUYECKOTO 3arpA3HEHHUS.

Hcnonb3oBanue BoAopocieil B OMOTeCTUPOBAHUU.

MI/IKpOOpFaHI/ISMBI KaK TECT-00BEKTHI JJIs1 OCHKHM TOKCHYHOCTH XUMHNYCCKHX CO@I[PIHGHHFI.

. Ucnonp3oBanne 6€CrI03BOHOYHBIX JKUBOTHBIX B OMOTECTUPOBAHUH.
. Pontb MUKpOOprann3MoB B pa3ioKeHHH NECTUINIOB B TOYBAX.

. Mukpo6nas Tpancopmanus papMareBTHUECKUX MpenapaToB.

. MukpoOHas gerpananus JaKOKpaCOYHBIX MPETapaToB.

. MukpoOHas TpaHcopMalus CHHTETHUYECKUX TOBEPXHOCTHO-AKTUBHBIX BEILIECTB.
. bBuonoruyeckoe paspyIienue JMOKCHHOB.

. Tpanchopmanuy TUTrHOLEIUTIONO3HBIX CYOCTPaTOB Irpubamu.

. PaznoxxeHre MUKpoopraHu3MaMu IIacTMAacC.

. Posib MUKpOOpraHu3MoB B TpaHc(hOpMaluy COSAMHEHUI MBIIIbSIKA.
. Ponrs Mukpooprann3MoB B Tpanc(hopManuy COSMHEHUN PTYTH.

. A>poOHast MUKpOOHOJIOTHYECKAst OYMCTKA CTOYHBIX BOJI.

. AHa’poOHast MUKPOOHOJIOrHY€ecKasi OYMCTKA CTOUHBIX BOJ.

. Ucnionb30oBanre MUKPOBOJIOPOCIIEH /JIsi OUUCTKU CTOYHBIX BOJI.

. UTO3KCTPaAKLIMA U PACTEHUA-TUIIEPAKKYMYJIATOPbI TOKCUYHBIX COEAMHEHUH.

. Ucnonp3oBanne GUTOGMIBTPALNH UTSI OYUCTKH CTOYHBIX BOJI OT TSKEJBIX METAJIIOB,
. dutoTpaHchopmanus Kak MEXaHU3M (GUTOPEMEANALIH.

. OUTOBOJIATHIIN3ALUS KaK MEXaHU3M (pUTOpeMeIualiyH.

. buonornyeckas ouncTka pauoaKTUBHBIX OTXO/10B.

. MukpoOHast yTHIn3aus TBEPIAbIX OBITOBBIX OTXOJIOB.

. Hedrenuiambl: xapakTepucTuka, OCHOBHbIE METO/IbI IEPEPAOOTKH.

. MukpoOHOe pa3noxkeHne MoJIuapoMaTndecKuX yrieBoA0pOIOB.

. IlepepaboTka 1 TUKBUIALKS WA TIOCIIE OYUCTKH CTOYHBIX BOJI.

. buonerpananus 0Txo10B LEIIOI03HO-0yMaXXHON IPOMBIIIIEHHOCTH.

. Muxkpobuonorudeckas TpaHCGOpMALU OTXOA0B arpoNpOMBIIIJIEHHOTO KOMIUIEKCA.

. Bepmutpanchopmaniys oTxo10B.

. IIpoMmblIITIeHHbIE, CEIbCKOX03HCTBEHHBIE U OBITOBBIE OTXOJIbI KaK ChIphE JIJIsl POU3BOJICTBA

METaHa.

11.3. OueHouHble cpesicTBa I IPOMEKYTOUHOM aTTecTaluy (B popme 3adera).

d)opMa HpOMCH(YTOQHOﬁ arTTeCTalluu — 3ayem B (I)OpMC CO6€C€I[OBaHI/IH, IIpU OLCHKE OTBECTa

YUUTBHIBAETCS MOJTOTOBJICHHBIN CTyneHTOM pedepaT mo uzdbpanHoii Teme. OC 3TOT0 TUMA JTOJKHBI
BBISIBJISITH CTETNIEHb OCBOEHUSI TEOPETUYECKUX 3HAHUI Kak 0a3y A popMHUpOBaHUS KOMIIETEHLUH,
YMEHHsSI UX MPUMEHSTh B CUTYAIUsIX, MOACTUPYIOUX MPOGECCHOHATBHYIO IE€ATEIbHOCTh, a TAKKe
c(hOpMUPOBAHHOCTH 3asBICHHON B 1.3 kKomneTeHmu: [TK-2.

arwN

IIpuMepHBIH CIIUCOK BONPOCOB K 3a4eTy
Kcenobuornueckuit mnpodunb OuoreorneHosa. IIpoMbllluleHHBIE M CEIbCKOXO3SHCTBEHHbIE
NPEIPUITHS KaK UICTOYHUK 3arpsS3HEHHUS.
OCHOBHBIE 3KOIIOJUTIOTAaHThl OKPYXKAIOIIEH CPEJIbI.
Abuotnyeckas Tpanchopmanus: GoToau3, TUAPOIN3, OKUCIICHHE.
buoakkymynsuus. buotuueckas tpancdopmarius.
Ompenenenne mOHATUS Owopemenuarusa. OOmuMe MexaHW3MBI OuopeMenuanuu. MecTto
O6uopeMenuauy B CUCTEME MEpOINPHATUN MO o4YHMCcTKe cpel. [IpenmyIiecTBa UCIONb30BAHUS
OMOJOTUYECKHUX areHTOB IPU OYUCTKE OKPYKAIOIIEN CPeIbl.
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[Toaxo/pl, HCHOIB3yeMbIe B OMOpeMeaHaIiy: OHOCTUMYIIALUS U OnoayrMeHTaus. MeTop! ex
situ u in situ. Kommnekcusie 6uonpenapatsl. OcBoeHHe OMOpeMeTUallMOHHBIX TEXHOJIOTHI B
Pa3INYHBIX Cpesiax.

Omnpenenenne JOMYCTUMOTO YPOBHS 3arpsiI3HEHHUS MOJUTIOTAHTAMHU PA3ITUYHBIX CPEI.
buonnankanys u GUTECTHpPOBaHKE 3arPSI3HEHHH.

MOHUTOPHHT: METOJIBI U SKOHOMUYECKHE 3aTPATHL

0. Mukpobopemeauausi.

11. Mexanu3Mbl MUKPOOHOH Jierpaiaiiii KCeHOOMOTHUKOB.

12. MukpoOHas 6ropemeuaus aTMochepsl.

13. Mukpo6Has 6rnopeMeananus BOIbl.

14. MukpoOHasi GnopeMeuaIus movBsbl.

15. OcHOBHI (pUTOpEMETUAIIIH.

16. Pemenuanus HedTe3arps3HeHHbIX cpel. Vcronb30BaHHEe MHKPOOHOJIOTHYECKHX MpenapaTroB

JUISL TUKBUJIAIUH He(Te3arpsi3HEHHHA.

17. PeMe,I[I/IaI_[I/IH I104YB, 3arpsA3HCHHBIX CTOMKUMH OpPraHn4€CKUMH COCIMHCHUAMU U TAXKCIBIMU

MCTalJIaMU. 3an513HCHI/IC IIOYB CTOMKHMU OpraHu4Y€CKUMH COCOAUHCHUSAMHU W TAKCIBIMA
MCTaJlJIaMH. PaI_II/IOHaJ'IBHOC KOMIIJICKCUPOBAHHUEC METOJ0B OUUCTKU I'PYHTOB OT 3al"pi[3HeHHI>i.

18. buonornyeckast OUMCTKA paIMOAKTHBHBIX OTXOIOB.

Paspaborunkmu:

rnpogeccop kapeapsl 300J0MMH TTO3BOHOYHBIX M HKOJIOTHH J1. K. Ctom
(moanuck

“€*7%++j _ joueHT Kadeapbl mukpoduosiornn  O. . Bstunna
(rmoarmumce)

[IporpaMma paccMOTPEHa Ha 3acelaHui Kadepbl MUKPOOHOIIOTHH
Tty CF 0l

)2 47
[Tpotoxon Ne 4 3as. kadenpoit W?; 7 b. H. Orapkos

Hacmosuwas npoepavma, He Mmodcem Obimb 60CNPOU36e0eHd HU 6 KAKOU popme Oe3

NpedBapuUmMensHO20 NUCLMEHHOZ0 PA3PeUleHUs Kapeopbl-paspabomyuKa npozpammo.



