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1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp — moOBBIIIICHHE YPOBHSI MPO(HECCUOHATHLHOW KOMIIETCHIIMU CTYJIECHTOB MOCPEACTBOM
OCBOCHHS (PYHJIAMEHTAIBHBIX 3HAHWHA 1O OMOJIOTUU W SKOJIOTUH, HEOOXOJUMBIX ISl TIPOBEICHHUSI
UCCIIeOBaHN (DYHKIIMOHUPOBAHUSI OHMOJOTHMYECKUX CHCTEM Ha OCHOBE 3aKOHOB OWOJIOTHH U
9KOJIOTUU

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

Jannas aucruiuinHa (y4eOHbIH Kypce) oTHocuTes K bioky 1 «/lucuurumasl (MoTynm)y»
(BapuaTUBHAs 4aCTh, JUCIUILIMHBI IO BEIOODY).

JlucuuiuinHel, ydyeOHbIE KypChl, HA OCBOGHHUHM KOTOPBIX Oa3MpyeTcsl JaHHas JAUCLUUILINHA
(yueOnsIit kypc) — «IIpobnembl ycroitunBoro pasButus», «buoxumus», «lIpomneccsl u anmaparbl
3allUThl OKpYXarollel cpenbly, «Opranuueckas Xumus», «MukpoOuoiorus».

JlucummiuHel, y4yeOHble KypChl JUIsl KOTOPBIX HEOOXOJMMBI 3HAHMS, YMEHUS, HaBBIKH,
npuoOpeTaeMble B pe3ysbTaTe M3y4eHHs NaHHOW MUCHUILIMHBI (yueOHOro Kypca) — «MeToasl u
puOOpbI KOHTPOJISt OKpYyXaromien Cpelibl U AKOJIOTMYECKUI MOHHUTOPUHIY,
«QHepropecypcocOeperarone  TeXHOJIOTUu», «TeXHOJOTMM  OYHCTKH  CTOYHBIX  BOAY,
«buoTtexHonornm», «PeUKIMHT U YTHIU3AIHs 0TXO0I0B», «bHONHANKAIMS 1 OMOTECTHPOBAHUE.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U HNuagukaropbl
KOHTPOJINpyeMble AOCTUKEHH S
. IInanupyemsble pe3yJbTaThl 00y4eHHs
KOMIIeTeHIIUH KOMIIeTeH Ui
(K021 1 HAUMEHOBAHUE) (K0J1 1 HAMEHOBAHUE)
[1K-1. Cnocoben IIK-1.1. Pa3paGatsiBaeT u | 3HaTh:
OCYILIECTBIIATh pealin3yeT  MEPONPUSTHS | -COBPEMEHHBIE ~ METOABl  MCCIENOBAHUSA
TEXHOJIOTUYECKHI [0  PEKOHCTPYKUHMH U | OMOJIOTHYECKUX TPOIECCOB U TMPUPOIHBIX
pouecc B MOJIEpHU3ALUU cpex;
COOTBETCTBHH C MIPOU3BOJICTBEHHBIX - 0COOEHHOCTH (GYHKIIMOHUPOBAHUS
CIIOCOOHOCTBIO MOIIHOCTEW € TIO3MLIMH | pa3IU4HBIX YKOCUCTEM;
y4acTBOBaTh B JHEPro- u | YMmerTs:
COBEpIIIEHCTBOBAHUU pecypcocOepexeHus U | -CUCTEMaTU3UpoBaTh M  aHAJIU3UPOBAThH
TE€XHOJIOTHYECKHUX MUHUMU3ALHAN OTEUYECTBEHHBIH M 3apyOCKHBIH ONBIT O
IIPOLIECCOB C MO3UIUN | BO3AEHCTBUSA Ha | COCTOSTHUM 3KOCHUCTEM U MPUPOAHBIX CPEN;
JHEPro- 1 OKPYKAIOIIYIO CpPELy - OLICHMBAaTb COCTOSIHUS  OKpY)Karollen
pecypcocoepexeHus, Cpelpl IO pe3ylbTaTaM TECT-aHAIU30B MU
MUHUMH3ALNU OMOMHIUKAIIMOHHBIX UCCIIEI0BaHMIA;
BO3JICUCTBHUS HA Bnaners:
OKPY>KAIOILYIO CPELY -HaBbIKAMHM  IPUMEHEHHUSI  COBPEMEHHBIX
METOJIOB ~ MCCJIEJOBAHUS  OMOJIOTUYECKUX

MPOIIECCOB U MIPUPOIHBIX CPEI;
-METOAaMU OIICHKHU COCTOSAHUA 3KOCUCTEM U
00BEKTOB OKPYKAIOIIEH CPeIbl;

- OCHOBHBIMH ME€TOAaMMU HPOBCIACHUA
JIOKaJIbHOTO OMOMOHUTOPUHTA.




4. CTpyKTYypa U coJepKaHue JUCUUIIMHBI

®opMbl TEKYLEro

. KOHTPOJIst
Mopnyas (pa3nein) BUHII Ha"MeHOBamfe TEM AT Cemectp Obnem, bannbl | UHTepakTHB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedHoli padoThI) u,
OLICHOYHOI'0
cpeacTBa)
Monyib 1 3akonsl |(CamoctosarensHas |Tema 1. OCHOBHBIE TONTOXKEHUS ITpomexyTouHbII
Ouosoruy 1 pabora OMOJIOTUYECKHUX TEOPHU U recT 1
HKOJIOTUH. Y POBHU 3aKOHOMEPHOCTEMN: 3aKOHbI OMOJIOTHH 4 28 15 IAHAJIN3 TEKYLIEH
OpraHu3aluu ) [yCIIEBAEMOCTH IIPU
"KNBOW MaTEpHUH. oMot bPC-
perTHHra.
CamocrosrenbHas |Ctpoenne H  (YHKIMOHMPOBAHUE
pabora OMOJIOTUYECKUX CUCTEM. 4 20 - } B
IIpakTrueckoe buonornueckue MeTobI BEIHOMHEHE
3ansTHe Ne 1 uccienoBaHust. MUKpOCKOIL. NPAKTHYECKOT0
Mukporom. 3aTaHHIS c
KOHCynpTanueil |Ortyer 10|
4 4 - IIpenoAaBareis |[IPaKTUYECKOMY
Ha ¢popyme sansThio Ne 1
U gepes
KOMMEHTapuu B
BalaHUsX.
CamocrostenbHast |CTpoeHne U (QYHKIMOHMpPOBAHHE
pabora JKOCHCTEM.
4 20 - - -




®opMbl TEKyLEro

. KOHTPOJIS
Bun HanMeHoBanue TeM 3aHATHH Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp bannbl | UHTepakTHB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedHoli padoThI) u,
OII€HOYHOI0
cpeacTBa)
JlaboparopHas buonoruueckue 0co6eHHOCTH BeinonHeHue
pabora Ne 1 CTPOEHHUSI PACTUTEIBHOMN U )KUBOTHOMN 1a00paTopHOi
KJIETOK paboThl c
KOHCyJbTanuen |Otuer 10|
4 2 10 npernojaBareins  [rabopaTopHOI
Ha hopyme padote Ne 1
u yepes
KOMMEHTapUH B
BalaHUsX.
CamocrositenbHas |CylHOCTh OMOJIOTUYECKUX
pabota MIPOLIECCOB: Pa3MHOXKEHUS,
OIUIONOTBOPEHUS, JIEUCTBUS
UCKYCCTBEHHOTO U  €CTECTBEHHOT'O 4 10 ) 3
otbopa, dhopmupoBaHue
MPUCIIOCOOJIEHHOCTH, MPOUCXOXKICHHE
BHJIOB
CamocrostenpHas |OpraHuzaius 1 pa3BUTHE
paboTta OMOJIOTMYECKHUX COOOIIECTB 4 10 } :
CamocrosrtenbHas |OOMeH BelIeCTB U IpeBpalleHue
paborta SHEPTMM B  OHWOJOTHYECKUX U 4 10 . .
HKOCHUCTEMAX




®opMbl TEKyLEro

. KOHTPOJIS
Bun HanMeHoBanue TeM 3aHATHH Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp bannbl | UHTepakTHB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedHoli padoThI) u,
OII€HOYHOI0
cpeacTBa)
Monyinb 2 CamocrositenbHas |Tema 2. DBOJIOUMOHHOE YYE€HUE, [TpoMexxyTOoUHBII
buonoruueckuii u |[padora (aKTOpBI IBOIIONNH; recT 2
PKOJIOTMYECKUI 4 20 15 IAHAJIN3 TEKYIIEeH
MOHUTOPHUHT [yCIIeBAEMOCTH TIPH
nomortu bPC-
peuTuHra.
IIpakTrueckoe PacuetHsle 3anaun Beinonnenue
3ansTue Ne 2 PaKTUYECKOIO
3a/IaHus c
8 . |Otuer 1o|
KOHCYJIbTaINeH
MPAKTUYECKOMY
4 4 5 IpenoaBares
BaHsATUIO Ne 2 B
Ha Gopyme
PIICKTPOHHOM BHJIE
" yepes
KOMMEHTApUH B
BaIaHMSIX.
JlaboparopHas [Ipucnoco0aeHHOCTh OPraHU3MOB K Beinonnenue
pa60Ta Ne 2 cpene oOuTaHuA na60paT0pH0f/'1
a00ThI c
p . | Otuer 10|
KOHCYJIbTalIEN .
lmabopaTopHoOi
4 2 5 Mpeno/iaBaTeis
pabdore Ne 2 B
Ha Gopyme
PIICKTPOHHOM BH/JIE
u yepes
KOMMEHTapUHU B
BaTaHMSIX.




®opMbl TEKyLEro

. KOHTPOJIS
Bun HanMeHoBanue TeM 3aHATHH Oo0nemMm, p
Mopnyas (pa3nein) . . Cemectp bannbl | UHTepakTHB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedHoli padoThI) u,
OII€HOYHOI0
cpeacTBa)
CamocrosarenbHas |B3aumonelicTBrue opranusma U cpejibl
pabora
4 20 S) - -
CamocrosrenbHast |CTpyKTypHO-(DyHKIIMOHAIbHAS
abota OpraHu3alysi 5KOCUCTEM
P P B 4 20 5 . .
CamocTtosTenbHas | buonorndyeckuii MOHUTOPHUHT:
pabora OCHOBHBIC TTOHSATHS, I11JTH, 33/1a4H, 4 10 - - -
CamocrostenpHas |DyHKIIMOHUPOBAHHE JKOJIOTUIECKHX
abota CUCTEM.
P 4 10 ] ; ;
CamocrositenbHast  |buoreoieHos. CrpykTypa
pabota OuoneHo30B. Pa3nuuuss BOIHBIX U
HAa3eMHBIX OMOLIEHO30B. 4 10 } } }
CamocrosTenbHas |DKOJIOTHYECKUE CYKLECCHH.
pabora
4 12 - - -




®opMbl TEKyLEro

. KOHTPOJIsA
Bun HanMeHoBanue TeM 3aHATHH Oo0nemMm, p
Mopnyas (pa3nein) . . Cemectp bannbl | UHTepakTHB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedHoli padoThI) u,
OLICHOYHOI'0
cpeacTBa)
Camocrosrensnas |Lenn u LUKJIBI MIUTaHUS.
pabota buonoruueckas npoJyKTUBHOCTb
4 10 - - -
CamocrosTrenbHas |3HaueHUE U POJIb OMOJIOTMYECKHUX
pabora 00BEKTOB B 9KOJIOTO-
TOKCHKOJIOTHYCCKUX HUCCICIOBaHUAX. 4 10 - B B
IIpomexyTounas IAHaIM3 TEKyIEen
arrccranus [YCIICBAEMOCTH [IPH
4 3.75 - -
nomoiu bPC-
peUTHHrA.
HTorosslii TeCT Hrorosoe
4 16.25 40 } TECTUPOBaHUE
Hroro:| 252 100




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Ipn  peanmusanuu  ydeOHOro  Kypca  JUCHUIUIMHBI  MCIOJNB3YeTCS  TEXHOJIOTUA
JUCTAHIIMOHHOTO O0YYEeHHUS, BKIIFOUAOLIast JICKIMH, TPAaKTUIECKHE 3aHATHS, JJaDOpaTOpHbIe padOTHI
MOCPEACTBOM 3JIEKTPOHHBIX Y4eOHO-METOJUYECKUX MaTepHajoB, Pa3MELIEHHBIX B oOyuarolei
CpeZie C MCII0JIb30BaHHEM KOMITbIOTEPa, OJKII0UEHHOT0 K ceTh VIHTepHeT.

[Ipu moaroToBke K OTBETaM Ha TECTHI MO TEMaM Kypca U BBIIOJHEHUIO TUIIOBBIX 3aJaHHM
CTYJEHTY HEOOXOIMMO TIIATEIFHO U3YYUTh MPEIaraeMylo JTUTepaTypy, yaeOHbI MaTepral.

CTyZneHT caMOCTOSITENIbHO paldoTaeT ¢ JIOMOJHUTEIbHOW W OCHOBHOM JIUTEPaTypoOi,
HHTepHeT-pecypcamu.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIIMHBI

MeToanyecKue peKOMeH/IAlHH K BHINOJTHEHHIO CAMOCTOSITeJIbHOI padoThI:

1. W3yueHune TeOpeTMHECKOro MaTepuaia C HCIOJIb30BaHMEM: JIEKIIMOHHOTO MaTepuaa,
OBbC u 6ubnmuorednoro GoHpa.

2. IloaroroBka K 3aHATUAM (IIPAKTMYECKHM 3aHATUSAM M BHUPTYaJbHOW J1a0opaTOpHOIL
pabote, MPOMEKYTOUHON aTTECTAIIMH).

3. BrinonHeHue NpakTHYECKUX 3aHATUH JO0JKHO ObITh 0(OPMIIEHO B TEKCTOBOM PEIAKTOPE,
coBmectrmoM ¢ Microsoft Word (¢ pacmmpenuem daiina — doc/docX) u BkiIroyaTh B ceOs:

- HOMEp U TeMY 3aHATHS;

- 3aIOJIHEHHBIE TaOJUIIBI, IPOU3BEICHHBIC PACUYETHI, TPEICTABICHBI CXEMBI;

- IUCbMEHHBIE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;

- He0OXOAMMBIE BHIBOBI.

@aiin HazpiBaTh: @.M.O. Ne I'pynniel . buonorus Ilpakt Ne3ananus.

4. BrINONHEHNWE BHUPTYaAJIBHBIX J1a0OpaTOpHBIX paboT: oT4eT mo JabopaTopHOil pabore
JOJDKEH OBbITh 0)OPMJICH B COOTBETCTBHU C TpeOOBaHHMSMH B TEKCTOBOM pemaktope Microsoft
Word. IIpu nmoarotoBke K 3aliuTe CTYACHTY M3YYHUTh M MUCBMEHHO OTBETHUTh Ha KOHTPOJIBHBIC
BOIIPOCHI.

@aiin HazpiBaTh: @.M.O. Ne I'pyninibl buonorust_Jlab Ne3amanus.

S.AnropurM:

- U3Y4YUTh METOUYECKOE ocoOue no BeinonHeHuto BJIIT;

- IPOBECTH HEOOXOAUMBIE PAOOTHI;

- 0hopMUTH OTUET 110 JTA0OPATOPHOM pabOTEe B COOTBETCTBUU C TPEOOBAHUSIMHU.

[IpenoaBaTens KOHCYJIBTUPYET CTYAEHTOB Ha (opymMe M JaeT KOMMEHTapuu K
BBITTOJIHEHHBIM 33/IaHUSIM TIPH MTPOBEPKE.

6. Urorosoe TectupoBanue mo kypcy — 40 6amios. 1 Bompoc — 2 Gamna. (20 BompocoB B
TecTe).

7. OneHo4HbIe CpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koa koHTpOIMpYeMoOii KOMIIETEHIM U HanmeHnoBanue

(nJIM ee 4acTH) OLICHOYHOI'0 CPeACTBA
OTyeTsl 1O MNPAKTUYECKUM 3AHITHAM
Nel,2.
Otyersl TO JabopaTOpHBIM paboTam
Nel,2
[Ipomexkyrounoe tectupoBanue Ne 1 -
Ne2.
Hrorosoe TectupoBanue
Bonpocsl k 3auery Nel-Ne50.

Cemectp

4 TTK-1 (TK-1.1)




7.2. TunoBble 3aJaHUS WU MHbIE MATEPHUAJIbI, HEO0OX0AMMBbIe JIJISl TEKYIIEero KOHTPOJIs

7.2.1 OT4eT 110 NPAKTHYECKOMY 3aHATHIO
(HaumeHosanue oyeHouHO20 cpeocmsa)

Tunosoii npumep 3axaHus

IIpakTuyeckoe 3ansitue Ne 1. buosiornueckue Meroabl ucciaenoBanuii. Mukpockom.
MuxkpoTtom.
Kaxk yempoen mukpockon?

[IpuGop, ¢ NOMOIIBIO KOTOPOTO YEIOBEYECKOMY IJIa3y CTAaHOBUTCS JOCTYIHBIM
PacCMOTPEHHE MHMKPOCKOIMHYECKUX OOBEKTOB, UMEET JIBA OCHOBHBIX 3jeMeHTa. Mu sBastoTCA
O0OBEKTUB M OKYJsAp. 3aKkperyieHbl JaHHble YacTH MHMKPOCKONAa B TOJBHXKHOM TyOyce,
pacrojararouemMcsi Ha METaJUIMYECKOM OCHOBaHUU. Ha HeM ke nmeeTcs U NpeAMETHbINA CTOJIUK.

CoBpeMeHHbIE BUBI MUKPOCKOIIOB, KaK IPaBUJIO, OCHALEHbl OCBETUTEIBHON CHCTEMOM.
3T0, B YaCTHOCTH, KOHACHCOP, MMEIOUINA HPHCOBYIO Auadparmy. O0s3aTeIbHON KOMILICKTaueH
YBEJIMYUTENIBHBIX TPUOOPOB SBIAIOTCS MUKPO- U MAaKpPOBUHTHI, KOTOPBIE CIY>KaT JIJIsl HACTPOUKH
pe3KkocTH. B KOHCTPYKIIMM MHKPOCKOIIOB MPEyCMAaTPUBACTCA U HAJIMYUE CUCTEMBI, YIIPABIISIIOLIECH
MOJIOKEHUEM KOHJIEHCOPA.

B cnenumanm3upoBaHHBIX, 00Jiee CIOKHBIX MHUKPOCKOIAX HEPEIKO HMCIIOIB3YIOTCS U WUHBIC
JIOTIOJIHUTEJIbHBIE CUCTEMBI U YCTPOICTBA.

Obvexmuesyl

OObeKTHB SBISETCS CIOXKHOW ONTHYECKOW CHUCTEMOM, YBEIMUYMBAIOIIECH pa3Mephl
paccMaTpuBaeMoro MpeaMeTa B INIOCKOCTH M300paxeHus. KOHCTpYKIMsT 0ObEKTHBOB BKJIIOYACT B
ceOsl LIeTyI0 CUCTEMY He TOJIBKO OJIMHOYHBIX, HO M CKJIEEHHBIX IO JIBE WX TPU ITYKU JIMH3.

Cno>XHOCTh TTOJIOOHOM ONTUKO-MEXaHMYECKOW KOHCTPYKIIMHU 3aBUCUT OT Kpyra TexX 3ajad,
KOTOpBIE JIOJDKHBI OBITH pEHICeHBl T€M WU HHBIM mpuOopom. Hampumep, B camMoM CIOXKHOM
MHKPOCKOIIE MPETYCMATPUBAETCA 10 YETHIPHAALATH JIUH3.

B cocraBe o0BbekTHBa HaxoAaTcs (pPOHTANbHAS YacTh M CHUCTEMBI, MOCIEAYIOIINE 32 HEMH.
Uto siBIsIETCS OCHOBOM MJIsi MIOCTPOCHUSI M300paKEHUsI HYKHOTO KauecTBa, a TAKKE OMPEIeTICHUS
pabouero cocrossHUA? DTO PpoHTaNBHAS MTUH3A UK UX cucTeMa. [locnemyroniue yacTu 00bEKTUBA
HEOOXOIUMBI I oOecredeHus: TpeOyeMoro yBelnuueHUs,, (OKYCHOTO PACCTOSIHUSI M KayecTBa
uzo0paxenus. OJHAKO OCYIIECTBICHHE TakKUX (YHKIHMA BO3MOXXHO TOJBKO B COYETAaHHH C
(bpOHTAILHOM JTMH30i.

Oxynsapuol

OTH YacTU MUKPOCKOIA TMPEJCTaBISIOT COOON ONTHUYECKYIO CHCTEMY, MpEIHa3HAYCHHYIO
JUISL TIOCTPOCHHSI HEOOXOIMMOTO MHKPOCKOIMUYECKOTO H300pa)K€HHS Ha MOBEPXHOCTH CETYaTKU
a3 HaOmojatens. B cocraBe OKyNnspoB HaXOASATCS JIBE TPYMNbl JIWH3. biwkaiimas K Tiazy
MCCIIeIOBATENsl HA3bIBACTCS TJIA3HOM, a JaNbHSA - MOJIEBOH (C ee OMOIIbI0 OOBEKTUB BHICTPAaUBAET
M300paKeHHE U3y4aeMOro 0ObEKTa).

OceemumenvHas cucmema

B mukpockomne npeaycMoTpeHa CiioXHasi KOHCTPYKIUS U3 nuadparM, 3epkan u jmn3. C ee
MOMOIIbI0 00ECTIEYNBACTCS PABHOMEPHASI OCBEIICHHOCTh UCCIEAYyeMOro 00beKkTa. B caMbIx mepBbIxX
MHUKPOCKOIIaX JaHHYI0 (YHKIMIO OCYIIECTBIISUTM €CTeCTBEHHBICE HCTOYHUKH cBeTa. [lo mepe
YCOBEPIICHCTBOBAHUS ONTHYECKUX TPUOOPOB B HUX CTAIIM MPUMEHSTh CHa4yalla MIOCKHE, a 3aTeM U
BOTHYTBIE 3€pKaJia.

C moMoIIbI0 TaKWX HEXUTPBIX JAETaJel JIydd OT COJHLA WJIM JIaMIbl HANpaBsJIMCh Ha
00BEKT uccienoBanus. B COBpeMeHHBIX MUKPOCKOIIaX OCBETUTEIbHAS CHCTEMa 0oJiee COBEPIICHHA.
OHa cOCTOUT U3 KOHAEHCOpa U KOJIEKTOpa.
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Ilpeomemnuiii cmoaux

Mukpockonuyeckue mpenaparbl, TpeOyollue HW3Y4YeHHs, paclojaraloTcs Ha IJIOCKON
IOBEPXHOCTU. DTO U €CTh NPEAMETHBIM CTOJIMK. PaznuuHble BUJIBI MHUKPOCKOIIOB MOTYT HUMETh
JAHHYI0 TOBEPXHOCTh, CKOHCTPYHPOBAHHYIO TakUM O0pa3oM, YTO OOBEKT HCCieloBaHUS Oyaer
MOBOPAYMBATHCA B TIOJIE 3pEHUs HAOIIOAaTeNs IO TOPU30HTANM, 1O BEPTUKATM WIM MOJ
OTpeIeNIEHHBIM YTIIOM.
Ipunyun oeticmeus

B nmnepBom ontuueckom mpubope cucrema JHMH3 JaBaia oOpaTHOe H300pakeHue
MHUKPOOOBEKTOB. ITO MO3BOJISIIO Pa3risAeTh CTPOCHHE BEUIECTBA U MEIbYalIINe JeTall, KOTOphIe
NoJJIeKaau n3ydeHuro. [IpuHuumn 1efdcTBUS CBETOBOTO MUKPOCKOMA CETO/IHS CX0XK € TOM paboToH,
KOTOPYIO OCYIIECTBISIET pePpaKTOPHBIN Teneckom. B 3ToM mpubope cBeT mpeaoMisieTcsi B MOMEHT
MIPOXOXKACHUS Yepe3 CTEKIISTHHYIO YacTh.

Kak e yBenmMunBaioT COBpeMEHHBIE CBeTOBbIe MHUKpockombl? [Tocie monaganus B mpubdop
My4yKa CBETOBBIX JIyuel MPOUCXOJIUT UX IpeoOpazoBaHME B MapauieibHbIA MOTOK. ToJabKO 3aTeM
UIET TpeNoOMJICHHE CBeTa B OKylsipe, Onarogaps YeMy M YBEIMYHBACTCS H300pakeHue
MUKpPOCKONUYECKUX 00BeKTOB. [lanee 3Ta mHpoOpMaIus MOCTyNaeT B HY)KHOM ISl HaOJroAaTess
BH/JIC B €r0 3pUTEIIbHBIN aHAIM3aTOP.

OrpanuumTens Okynsp

LWratus

MoHokynsipHas

BuHT Hacagka

[Oepxarenb

npenapara PesonbBep

Pyuka rpy6oit
HacTpOWKu
O6bexTuBbI

Pyuka To4HOM
HacTpOiKku

MpeameTHbI
BeptukansHoe CTONKK

nepemelleHve

KOHAeHcepa
LieHTpoBKa I

P ocseTuTens
KOHAeHcopa

Wpucosas

avacparma BHelwHuWiA BUA MuKpocKona

Buomen 2 OcHoBaHue

Pucynok 1 - CBeToBOI MUKPOCKOII

Mertoasb! cBETOBOI MHKPOCKOIIHHU

MCTOI[LI MUKPOCKOIINHN BLI6I/IpaIOTC$I (I/I 00ecIeYnBarOTCS KOHCTpYKTI/IBHO) B 3aBUCHUMOCTH
OT XapakTepa H CBOICTB HU3y4acMbIX 06’LeKTOB, TaK KakK IIOCJIICAHHE, KaK OTMCYAJIOCh BBHIIIC,
BJIUAIOT HA KOHTPACTHOCTDH 1/1306pa>1<eH1/1;1.

3ananuda:
1. W3yuuTh cTpoeHHE U TOPSIOK pabOTHI CO CBETOBBIM MHKPOCKOIIOM.
2. 3apucoBaTh CBETOBOM MHUKPOCKOII M ITOKa3aTh €r0 OCHOBHBIE YaCTH.
3. OTBETUTH Ha BOIIPOCHI

KoHTpoJbHBIE BONIPOCHI:
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1. HM3yuuTh CTpOEHME CBETOBOIO MUKPOCKOMA. X0/ Jy4eil B MUKPOCKOIIE.

2. 3HaTh OCOOEHHOCTH HEKOTOPBIX BHJIOB MHUKPOCKOIHUH (TEMHOMOJIbHAS, (Ha30BO-KOHTPACTHAS,
NOJISIPU3ALMOHHAs, HUHTEP(PEPEHIIMOHHAS, TFOMUHECIICHTHAS, SJIEKTPOHHAs).

Hacrtpoiika ocBelieHus.

Otanbl IPUTOTOBIIEHUS THCTOJIOTUYECKUX IIPENApaTOB.

@dukcanus 1 OKpacka Impernaparos.

Knerounas teopust: 3Tamnsl pa3BUTHUS.

Knerouynas Teopusi: OCHOBHbBIE MOJIOKEHUSI.

Paspemaromnias cnocoOHOCTh 00BbEKTHBA, MOJIE3HOE YBETUYEHHUE MUKPOCKOTIA.

Nk w

Kputepuu onenku:

10 6an10B — CTYAIEHT BBIMOJIHII IPAKTUUECKOE 3aHATHE B MIOJTHOM 00beMe, 03 OIIHOO0K.

8 6aJIOB — CTYIEHT BBITIOJIHMII 3aHATHE B TMOJIHOM o0BbeMe. JlomycTui oHy ommoKy.

6 0aiIOB — CTYACHT BBINOJIHWII 3aHsATHE. JlOMyCcTUII 1BE U O0Jiee OMMOKH.

4 Gana — CTyJEHT BBIOJHMI 3aHsATHE Oosiee ueM Ha 50 %. JlomycTin ommOku

2 Ganna — CTyJEHT BBINOJHUI 3aHsATHE MeHee yeM Ha 50 %.

(0 0ayuI0B — CTYJIEHT HE BBITIOJHUII TPAKTUYECKOE 3aHATHE.

7.2.2 IlpumepHass TeMaTHKa MNHCbMEHHbIX PpadoTr (KypcoBbIX, pedepaTos,
KOHTPOJbHBIX, pACYETHO-TPA(hUUeCKHX U AP.)

[TucbmenHbIE pabOTHl YU4EOHBIM IJIAHOM HE TIPEIYCMOTPEHBI
7.2.2. TunoBsble 3a1anus NpomexkyTouHoro tecrupoanus CAO Pocaucrant

baHK TecTOBBIX 3a7aHMI COCTABIISAETCS HA OCHOBE KOMILJIEKTA BOIPOCOB IS 3a4€Ta.
[TprMephl TECTOBBIX 3aJaHUIA:

3amanue Ne7
Hayka o Bupycax Ha3bIBaeTcs

Bbi0epuTe o11H U3 4 BADUAHTOB OTBETA:

1) - IHTOMOJIOTHS

2) - MHKPOOHOTIOTHS
3) + BHPYCOJIOTHS

4) - MPOTO0300JI0THS

3aganue Ne 8
Bce xuBble 00beKThI 00pa30BaHbI
Bri6epute oquH u3 4 BApuaHTOB OTBETA!

1) + KJICTKaMH

2) - MOJIEKYJIaMH

3) - aTOMaMu

4) - HAHOYACTUL[AMU

3aganme Ne 9
Ha nonynsiuoHHO-BUI0BOM YPOBHE 0COOM OJTHOTO BHjIa O0Opa3yoT
12



Bri6epute oauH U3 4 BApuaHTOB OTBETA!

1) + 0CO0BIE TPYIIIIUPOBKHU, KUBYIIHE HA KOHKPETHOU TEPPUTOPUH
2) - IPYIIIMPOBKY, )KUBYIIHE HA PA3HON TEPPUTOPUN

3) - COO0IIeCTBa, 3aHUMAIOIIHNE PA3HBIE HIKOJIOTUYECKUE HUIIIH

4) - NOMYJIALUU, COCTOSIIIINE U3 PA3HBIX BUJIOB

Kpurtepun onenkmn:

50 BompocoB

15 6annoB - mpaBWIIbHBIE OTBETHI HA Bce 50 BONPOCOB;

7 6ayIoB — TMpaBWIBHBIC OTBETHI HA 25 BOMPOCOB;

0 OamioB — HET IpPaBWIbHBIX OTBETOB HA BOIPOCHI MM OTBETHI JaHbl MEHEE 4YeM Ha 7
BOIIPOCOB.

Makcumym 6asu10B: 15 6asiioB.

7.3.0ueHoYHBbIC CpeACcTBA JJIsi NMPOMEXKYTOYHOH aTTeCTAMU IO HMTOraM OCBOCHHUA
JUCIHHUILINHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 4

Ne Bomnpocsl Kk 3x3amMeny

n/n

1. OCHOBHBIE METO/IbI OMOJIOTMYECKUX MCCIEA0BAHUM.

2. buonorus kak cuctema HayK O KUBOM IPUPOJE.

3. Omnpenenenys NOHSITHS XKU3HU Ha COBPEMEHHOM JTare pa3BuUTHs Ouosioruu. OCHOBHBIE
XapaKTEPUCTUKH KUBOTO.

4. YPOBHU OpraHu3aIlM )KUBOM MaTepUH U UX XapaKTepUCTHUKA.

. OcHoBHbIe (opMBbl KU3HU. CpaBHUTENbHAS XapaKTEPUCTHKA NTPO- U IYKAPHUOT.

6. OHepreTuyecknii oOMeH kieTku. KnetouHoe npixaHue.

1. OBOJIOIMOHHBIE 3Tallbl CTAHOBJIEHMS KJIETOYHOM opranusanuu. IlocTynaTel kieTo4yHON
TEOpUH, €€ OCHOBOIIOJIOKHUKH.

8. CrpykrypHas XapaKTEepUCTUKA JyKapUOTHYECKOU KIIETKH. [TpuHIMN
KOMIapTMEHTaIn3aluuu (000cobJIeHHbIe 00J1aCTH B KJIETKE) KIETOYHOTI0 00bEMa.

9. IloBepXHOCTHBIN anmnapar KJIETKH U €ro XapaKTEePUCTHKA.

10. | Anmepsbiii ammapat. CrpoeHue W (YHKUMM KapUOJEMMbI, KapHOIUIa3Mbl, SIAPBIIIKA,
XpPOMOCOM.

11. | XapakTepucTuKa CTPYKTYp.

12. | Cymsocts ku3HH. OCHOBHBIE YPOBHM OpraHM3ALUMU >KUBOTO: MOIMYJSILMOHHBIH,
OpraHW3MEHHBIN, KJIIETOYHBINA, MOJIEKYJISIpHBIN. VX KpaTKas XapakTepHCTHKA.

13. | Opranuzamus MOTOKa BEIECTBAa, PHEPTUH, MH(MOPMAIMM B KJIETKe. XapaKTepUCTHKa
OpraHesul, OCYHIECTBISIONIUX 3TU NOTOKH.

14. | ®opMBblI KJIETOUHOM OpraHu3aluy, CPABHUTENIbHAS XapaKTEPUCTHKA MPO - M YKAPHOT.

15. | ®opMbl ecTeCTBEHHOT0 0TOOPA U UX XapaKTEPUCTHKA.

16. | CnocoOsbl KJIeTouHOoro neneHus. Buspl, 3HaueHne, IpuMephl.

17. OCHOBHBIE TIOJIOKEHUS KJIETOYHON TEOPHH.

18. | OcHOBHBIE CTPYKTYpHBIE KOMITOHEHTHI KIIETKH: DHJIOILIa3MaTH4YeCKas CeThb, PHOOCOMBI,
KJIETOYHBINM LIEHTP, MUTOXOHIpHH, KOMIUIEKC ['osbmku. MIX cTpoeHue u poiib.
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19.

CtpoeHue siipa ¥ €ro poJib.

20. | Pa3MHOXeHHE — YHHMBEpCAJIbHOE CBOWCTBO KHBOTO, OOECIIEUHBAIOIIEE MaTEepHAIbHYIO
HENPEPbIBHOCTh B PSIAY MOKOJICHUH.

21. | DBomonus Gpopm pazMHOKeHUs1. DOpMBI OECIIONOTO U TOJIOBOTO Pa3MHOKEHUH.

22. | OmnonoTBOpeHue U mapTeHorenes. [lomoBoit numMophusm.

23. | Ilpeamer Ouonoruu pa3zsutus. KoHuenmu oHTOreHesa.

24. | XapakTepuCTHKa OCHOBHBIX TUIIOB IPOIPaMM Pa3BUTHS.

25. | Ilepynoau3aiysi OHTOr€He3a BHICIIMX MHOTOKJIETOYHBIX OPIaHU3MOB.

26. | Yuenwue [lapBrHa 0 €CTECTBEHHOM OTOOPE KaK O JBMXKYIEM (DaKTOpe IBOIIOIUH.

27. | IlpakTtuyeckass 3HAUYUMOCTb 53KOJOIMUYECKHX MCCIEIOBAaHUNH HAa COBPEMEHHOM JTarle.
MexayHapoaHas IeITeIbHOCTD 110 OXpaHEe OKPYXKAIOIIEH CPEebl.

28. | IlonsTre nonyasiuu B 9K0J10rui. OCHOBHBIE NOIMYJISILIMOHHBIE XaPAKTEPUCTUKU.

29. | Perynsmus yucineHHOCTH nomynsiuui. [locneacTBust HapylmeHU 4eJI0BEKOM IPUPOTHBIX
CBA3EH.

30. | Poct. XapakTepuCTUKN, MEXaHU3MBI, PETYJISIHSI, TPUMEPHI.

31. | buortnveckre B3aMMOOTHOIICHHS OPraHU3MOB, cHenHM(HuKa HX MPOSBICHUH, (AKTOPHI
perynsauuun. [Tpobiemsr Onopasnoobpaszus

32. | CtpykTypa OMOIIEHO30B, BUJIOBOE pa3zHOOOpa3ue. DHEPreTUICCKHEe B3aMMOOTHOIICHHS B
KOCHUCTEMAX.

33. | JlunammKa pa3BUTHSA dKOCHUCTEM. DKOJOrmueckue mupamuabl. CoBpeMeHHBIE MPOOIeMbI
9KOJIOTUYECKOM MPOIYKTUBHOCTH.

34. | buonoruueckuii KpyropopoT BeniecTB B mpupoze. [Ipobiema oxpaHbl GHOIEHO30B.

35. | IlonsTe cykueccuu. 3amnoiHeHNe SKOJIOTHYECKUX HUIIL.

36. | CtpykTypa 6mocdepsl, e€ pyHKIMOHANbHAS IIeTIOCTHOCTE. YenoBek, bnocdepa

37. | OcHOBHBIE HAIIPABJIEHMSI IKOJIOTUU. DKOJOTMYECKOE OKPYKEHHE, €ro 3HaUeHHUE.

38. | Bo3zelicTBHe YenoBeKa Ha IPUPOAY.

39. | OCHOBBI PalIMOHATIBLHOTO MPUPOAOTIOIH30BAHUS. DKOHOMUYECKNE U COLUAIIbHBIC ACTIEKTHI
9KOJIOTHUH.

40. | 3akonsl Menpens

41. | )XuBas kinetka

42. CoBpeMeHHOE HBOJIIOIIMOHHOE YUCHHE

43. | T'enetuka, e€ mnpeaMeT u cojaepkaHue. HacneacTBeHHOCTP M M3MEHYMBOCTh —
(yH1TaMeHTaJIbHbIE CBOMCTBA KUBOT0. POPMBI HACIIEICTBEHHOCTH.

44. | NapuBuayallbHOE Pa3BUTHE BHICIINX KHBOTHBIX M YEJIOBEKA

45. | M3MeHunBOCTb KaK (DyHJaMEHTaJIbHOE CBOMCTBO KUBOTO. THUIIbI H3MEHYUBOCTH.

46. | ®eHoTHIIMYECKass N3MEHUYMBOCTH M €€ BUbl. Cpenia mepBOro U BTOPOTO MOPSIKA.

47. | 3aKOH TOMOJIOTHYECKUX psAIOB HaciencTBeHHOM wu3meHuuBoctd (H. V. BaBuios).
DopMynHMpoOBKa, 3HAYECHUE.

48. | buoreoxumuueckast QyHKIMs pa3HbIX IPYII )KUBBIX OPraHU3MOB.

48. ITepenoc snepruu B Tpodudeckoit nenu. [lupamMu bl uncesn, MacChl U SHEPTHH.

50. | Knerounast uHx’eHepusi 1 OMOTEXHOJIOTHSI.

14



7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
Cemectp POBELCHHUH Kputepuu u HOpMBI OLIEHKH
MPOMEKYTOUHOI
arTecTalnuu
4 DKk3ameH (1o «OTIIMYHO» BricTaBnsieTcss CTyIEHTY, €cCiu
HaKOIUTEILHOMY cTyneHT Habpan 85-100 OamnoB
peUTHHTY) [0 UTOTY U3YYCHUS JTUCIUILINHBI
B CEMECTpe.
«XOpOIIIO» BricTaBnsiercs  cryaeHTty, eciu

cryneHt Habpan 70-84 GamioB 1o
WUTOTY W3YYCHHS IUCIHILTUHBI B
ceMecTpe.

«YIOBJIETBOPUTEIILHO»

BricTaBnsiercss CTyIEHTY, €ciu
CTyIeHT HaOpan 55-69 Gamnos mo
UTOTY W3YYCHUS IWCIHUILIUHBI B
cemMecTpe.

«CHECYOOBJICTBOPUTCIILHO»

BricTaBnsieTcss CTyIEHTY, €Ciu
ctyneHT HabOpan 0-54 GamioB mo
UTOTY W3YYCHUS IWCIHUILIUHBI B
cemMecTpe.
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8. YueOHo-MeTOoAuYecKoe 1 MH(OPMAIITUOHHOE 00ecTiedyeHue U CIIUTIITUHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n METOINYECKOoe Mocodue,
HaumeHnoBanue
NPAaKTHKYM, JP.) 3EC
Boponosa, L A VY4yeOHO-MeToIuIecKoe
1 | IopsiukuH, H. b., | Dkonorust u oxpaHa oKpyKarolen cpebl A 2021 OBC «Jlanb»
mocooue
CemuBanoB A. C.
2 Bbabaesa, M. A. Konuenuuu CoBpeMEHHOT0 €CTECTBO3HAHUS y4eOHHK 2021 SBbC «JIaHbY»
3 | Mysadapos, E. H. DKoJoruveckast OMOTeXHOJIOTHS Y4eOHoe mocobue 2021 OBbC «Jlanby
KynpTHBHpOBaHHE MHKPOOPTraHU3MOB KaK
4 | Anemmna E.C. y P poop YuebHoe nocobue 2020 OBC «IPRbooks»
OCHOBa OMOTEXHOJOTHYECKOT0 MpoIecca
5 | Humwurpues A.JL. CoBpeMEHHBIE KOHIICTIIIUY €CTECTBO3HAHUS Y4eOHoe mocodue 2019 OBbC «IPRbooks»
6 | KnmumenrtoBa E.T'. buoanarnocTuka u MHAUKAIUS TOYB YuebHoe mocobue 2020 OBC «IPRbooks»
8.2. lonotHuTEIBHAS JIATEPATYPa
K
Tun (yueOHUK, yueOHOE OTIICETBO B
HAYYHOM
Ne nocooue, yuedoHo-
ABTOpBI, COCTABUTEIH 3arsiaBue (3aroJi0BoOK) T'ox w3nanus oudauorexe /
n/m METOIHYECKOe Mocodue,
HaunmenoBanue
NPAKTHKYM, AP.) 3EC
1 Beenenue B XAMHAYECK
Hcunopos B.A. A o VY4aebHOe mocobue 2016 3BC «IPRbooks»
9KOTOKCHKOJIOTHIO
2 | Hetpycos A. 1. BBenenne B OMOTEXHOIOTHIO VueOHuK 2015 DBC «JlaHb»

16




8.3. Ilepevyenr mpogeccHOHAIBHBIX 023 JAHHBIX U HMHGOPMAIMOHHBIX CHPABOYHBIX
cucTemM
e buoJsorus

Agriculture & Food Security [DaexTpoHHBIM pecypc]| : MHOTONpeameT. Hayd. KypH. /
DJeKTpoH. )KypH. — Pesxkum foctyna k xypH.: http://www.agricultureandfoodsecurity.com

Applied Nanoscience [DaeKTpoHHBIH pecypc] : mHo2onpeomem. Hayuw.KypH. / DIEKTPOH.
KypH. — Pexxum gocrymna x sxxyp.: http:/link.springer.com/journal/13204.

Biology Journal of Nanotechnology [Dnekrponnslii pecypc] : MHOTOIIPEAMET. Hay4d. KypH. /
ONeKTpoH.  KypH. —  Pexxum  pmoctyma K KypH.: http://www.beilstein-
journals.org/bjnano/home/home.htm

e buorexHosorus

Kypnan «buorexnomorusi» ¢ wmas 1985 roma nyOnuKyeT OpHTMHAIBHBIE CTaThH,
OTHOCSIIIMECS K Pa3IUYHbIM acreKkTaM OMOTEXHOJIOTHH, UMEIOIIUM IMPAKTHYECKOe MPUIOKEHHE B
00JacT MEIUIMHBI, CEJIbCKOI0 XO35MCTBA, OXpaHbl OKPYXKAIOLIEH cpeibl M IPOMBIIUIEHHON
OMOTEXHOJIOTHH.

Kypnan «buorexnonmorus» (ISSN 0234-2758) wuzmaercs OI'YII TNocHUUreneruka u
BbIXOAUT 6 pa3 B rod. JlocrtymeH mnonHOTeKcTOBBIM apxuB ¢ 2008 mo 2015 roa.
-http://www.genetika.ru/journal/

e BecTHHK O0MOTEXHOJIOTHH M (PU3UKO-XUMHYECKOH OMOJIOTHH

Hayuno-mpakTudeckuii >kypHan mnedaraercs npu nojaepxke OOmiectBa OMOTEXHOJIOTOB
Poccun wm. FO.A. OpumHHHMKOBa u MH(pOpManmoHHO-aHAIUTHYECKOTO IIEHTPA MEIUKO-
counanpHeix npodnem c¢ 2005r.. I[TyOnukyer pe3ynabTaThl HAyYHBIX HCCIEIOBaHMUN B 001acTu
OMOTEXHOJOTHH U (PU3UKO-XMMUYECKON Omonoruu. JloctyrneH momHoTeKkcToBbIM apxuB ¢ 2005 1o
20015 rop. :http://www.biorosinfo.ru/archive/journal/

e Biotechnology. Theory and practice

Kypuan wusmaercs HanumonaneHeiM HeHTpoM OuotexHosorun Kaszaxcrana c 1996 rona.
SA3pik: anrnuiickuid. [lyOnukyeT 0030pHBIE M OpUTHMHANbHBIE (DyHAaMEHTaJIbHbIE M MPHUKIAIHBIC
paboTel B OOJACTH METUITMHCKOMW, CEIBCKOXO3SHUCTBEHHOW W 3KOJOTUYECKOW OMOTEXHOJIOTHH.
Hocrtynen nonHorekcToBblid apxuB ¢ 2013 no 2015roxa.

‘http://www.biotechlink.org/

e M3Bectus By30B. [Ipukiaagnas xumusi 1 OMOTEXHOJIOT U

Kypuan «M3Bectus  By3oB. IlpukmagHas xumMuss ©  OHOTEXHONOTHS» — HAy4dHOE
nepuoAnyYecKoe Hu3faHue VIpKyTCKOro HalMOHAJIBHOIO MCCIEA0BAaTENbCKOTO TEXHUYECKOTO
YHHUBEpCUTETa (BBIXOAUT 4 pa3a B TOJ), HA CTPAHUIIAX KOTOPOTO MyOIHUKYIOTCS HaydHble 0030pbI U
CTaThU HAYYHO-TIPAKTHYECKOTO XapaKTepa COTPYAHHUKOB BBICIIUX YUE€OHBIX 3aBEICHUM, HAyYHO-
HCCJIEIOBATENIbCKUX M aKaJeMUYECKMX MHCTUTYTOB, KPYIHBIX HPOMBIIUICHHBIX PEANPUITHM,
Hay4YHO-TIPOU3BOACTBEHHBIX OOBEIMHEHHH, 3apyOe)HBIX aBTOpPOB. JlOCTymeH MOITHOTEKCTOBBIM
apxuB ¢ 2011 o 2015rox.

:http://journals.istu.edu/izvestia_biochemi/?ru/archive

8.4. IlepeyeHb NPOrpaMMHOI0 odecredeHust

Ne Haumenosanue IO PexBHU3UTHI zlorms?pa
n/n (nara, HOMep, CPOK AeHCTBHUA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok

WinPro 10 RUS Upgrd OLP NL Acdmc | aeficTBust — OeCCpOUHO;
koHTpakT Ne 1653 or 14.12.2018, cpok
JEHCTBUSI — OECCPOUHO

2 Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP | neiicTBusi — 6eccpouHO

17


http://www.agricultureandfoodsecurity.com/
http://link.springer.com/journal/13204
http://biology.krc.karelia.ru:8080/biology/%D0%9E%D0%B1%D1%89%D0%B0%D1%8F%20%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F/_%D0%9D%D0%B0%20%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%BE%D0%BC%20%D1%8F%D0%B7%D1%8B%D0%BA%D0%B5/Biology%20Vol.1-4%20(ed.%20Robinson%20R.,%202002)/
http://www.beilstein-journals.org/bjnano/home/home.htm
http://www.beilstein-journals.org/bjnano/home/home.htm

Ne HanmenoBanmue IO PerBHIHTEI Alrosopa
n/n (naTa, HOMep, CPOK JAelCTBHA)
NL AcademicEdition
3 Mirapolis Human Capital Management | nunensuonssiit gorosop Ne 234/10/21-K
ot 19.10.2021, cpok aeicTBus — 10
01.03.2022

8.5. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOAMMON IJIs1 OCYLIeCTBJIEHUS
00pa30BaTeILHOIO MPOIEcca MO TUCHMUILINHE

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX

Ka0MHETOB, JIa00OPATOPHIi, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEAeHUS

n/n | NpakTU4YeCcKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIeHUH JJI51 CAMOCTOATENbHOM

padoThl 00yYarommxcs (HoOMep ayJAuTOPH)

IlepeyeHb 0CHOBHOTO 000pYy/10BAHMA

Aymutopus BeOKoH(pepeHInH. OKkpaH TEJICBU3UOHHBIN, mupmMa,
VYuebHasg ayauropus Ajs MPOBEACHHUS | IPOKEKTOPHI HA IITAaTUBE, CTOJI
3aHATUN  JICKUMOHHOTO  THUNA. YdYeOHas | mpernojiaBaTelbCKUi, CTYJI
ayoquTOpus  JUIl  IIPOBEINEHUS  3aHATHM | PEnojaBaTelbCKUM, TpaHCIapaHT-

CEeMHUHAPCKOTO THIA. YuyeOHas ayAUTOPHS sl | IEPETIKKA, CHCTEMHBIH OJIOK
1 | KypcoBOoro mpoeKTHUPOBaHUS (BBIMOIHEHUS
KYPCOBBIX Pa0oT). YueOHas ayauToOpus IS
MPOBEACHUS TPYNIOBBIX U MUHAMBUAYaJIbHBIX
KOHCYNbTallui. Y4eOHast ayauTopust IJis
MPOBEACHUS 3aHATUN TEKYLIEro KOHTPOJIS U
npomexyrounoit arrecraimu (YJIK-807)

2 Ilomemenne 1 camocToATenbHOU | CTOIBL, CTYIbsS, KOMIIBIOTEPHI
pabotsl oby4atommmxcs. (I'-401)
Aynmutopus BeO-KOHpEpEHITHIA. OKkpaH TEJICBU3UOHHBIN, mpmMa,
VYuebHasg ayauTopus Ais MPOBEACHUS | MIPOXKEKTOP Ha LITaTHUBE, CTOJ
3aHATUN  JICKIMOHHOTO  THMNA. YdYeOHas | mpernoaBaTelbCKui, CTYyJ
ayoquTOpus  JUIl  TNPOBEINEHHUS  3aHATHM | PEnoJaBaTelbCKUM, TpaHCIIapaHT-

CEeMHUHAPCKOTO THIA. Y4ueOHas ayIUTOPHS IS | TIEPEeTsHKKA, CHCTEMHBIN OJIOK
3 | KypcoBOro MpOEKTUPOBaHMS (BBIMIOIHEHUS
KYpCOBBbIX paboT). YueOHas ayautopus is
MIPOBE/ICHUS] TPYNIIOBBIX W WHAWBUIYATBHBIX
KOHCYNbTalMii YueOHas ayauropus i
MIPOBE/ICHUS 3aHATHH TEKYIIEro KOHTPOJIS U
npomexyrounoii arrecrarmu (YJIK-810)
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