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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-4 Cnoco0GeH uCHoib30BaTh HOPMATHUBHBIC JOKYMEHTBHI, OMPEACISIIONINE OpPraHU3alMI0 M TEXHUKY
0€30MacHOCTH paboT, yMEHUE MPOBOAUTH MATEHTHBIN MOUCK M0 HAMpPaBICHHUIO UCCIIEIOBAaHUMN, OLIEHUBATh
3¢ (HEKTUBHOCTD MPOCKTA

1.2 Tumbl 3amad mpodecCHOHATBHOW MEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JTUCLUIIINHBI:

- HAay4YHO-MCCIIEIOBATEIbCKUI

- NPOEKTHBIN

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHaIbHOM JAEATENbHOCTH B
cdepax: 01 Ob6pa3oBanue u Hayka (B cepax: oOpazoBaHMS; HAyUHBIX HCCIECIOBAHUI >KUBOW MPUPOJIBLI;
HAy4YHBIX HMCCJIEJOBAaHUI C MCIOJIB30BAaHHEM OHMOJIOTMYECKHX CHCTEM B XO3SWCTBEHHBIX M METUIIMHCKUX
LEJISAX, B IEJSAX OXpaHbl Mpuposl), 13 Cenbckoe X035UCTBO (B cdepax: MoyudeHUs] HOBBIX COPTOB U TIOPOJ

B PpaCTCHHUCBOACTBC U JKUBOTHOBOACTBC;

CEJIbCKOXO35IIICTBEHHOI'O IIPOM3BO/ICTBA)

o0ecriedyeHns SKOJIOTMYECKOH O0e30MacHOCTH TMPOIYKTOB

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMHUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM IS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

npodeccnoHaTbHbIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (MIpH HAUTHIAH WIH PO eCCHOHATBLHOTO
npodcTangapra) TEHCTBUS
[NK-4 Cnocoben Nmeer mpencraBieHre O MNPUHIUIIAX COBPEMEHHOM
WCIIONh30BaTh OMOTEXHOJIOT M. OueHuBaet u MIPOTHO3UPYET
HOPMATHBHEIC IOKYMEHTBI, |IIEPCICKTHBHOCTh OOBEKTOB CBOCH MPO(hecCHOHAIBLHOM
OTIPECIISIIOITNE JEATSILHOCTH JUIsl OMOTEXHOJOTHMYSCKHUX MPOU3BOJICTB.

OpTaHU3AIHMIO U TEXHUKY
Oe3omacHoCTH padoT,
yMEHHE MTPOBOANUTH
MaTeHTHBIA IOUCK T10
HaMpaBJICHUIO
HCCIIeIOBaHNH, OLICHUBATh
3¢ (EKTUBHOCTH MPOCKTA

Omnpenenser OHONOTUYECKYIO 0€30MAaCHOCTH MPOLYKIHU
OMOTEXHOJIOTHYECKUX U OMOMEIULIIMHCKIX MPOU3BOACTB C
NPUMEHEHUEM TEXHOJOTMH OECHpOBOAHOW CBSI3U H
IOpYTHX IH(POBBIX TEXHOIOTHHA

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

[IK-4 Croocoben

HCIIOJIB30BaTh

HOPMAaTHBHBLIC

JOKYMEHTBI,  ONPEIEIISIIOLINE

OpTaHU3aIMI0 U TEXHUKY 0€30MacHOCTH padoT, yMEHHE MPOBOIUTH MATEHTHBINA MOUCK I10
HalpaBJICHUIO HCCIEIOBaHUI, OLIEHUBATh A3(PPEKTUBHOCTH MPOEKTA

Ne HaumeHnoBanue ®dopma
n/m JUCIIUTLITNH, o0y4eHHs
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBA3U 5 6 7 8
1|OcHOBBI +
OMOTEXHOJIOTUU
MHKPOBOOPOCIEH
2 |IIpaxTuka no +
npoQHITI0
poheCCHOHATTLHOU
JIESTEIIbHOCTH




3 |[Ipepnunnomuas +
MPAKTHUKA, B TOM
YHuCIIe
HAyYHO-HCCIIEIOBATE
bCKas pabora

4 | 3K0onoru4ecKoe +
MPOCKTUPOBAHUE U
JKCIIEPTHU3a

2. MecTo nucuuiuiaabl B cTpykrype OII 0akasaBpuara:

JucuuminHa «bBHOTEXHONOTHS» OTHOCHUTCS K 4YacTH, (OPMHUPYEeMOM ydYaCTHHKaMH 0Opa3oBaTelbHBIX
oTHouleHu#, yuebHoro rutana OIl mo nanpasnenuto noaroroBku 06.03.01 - buomnorwus.

Jucuuriza «bHOTEXHOIOTUSDY U3Y4YaeTcs B 5 CEMECTpeE.

3.00beM u conepxaHHue TUCUUILITUHBI
3.1.00peM QUCIUIUIHHEL: 6 3.€.
Ounas: 6 3.e.

Bun yueOHOM paboTh (Bcef:r)glj{ii%)
OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 216
KonTaktHas pabora 80
Jlexuuu (Jlexummn) 48
Jlaboparopnsie (JIab. pab.) 32
CamocrositenbHas pabota (CP) 100
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | @opMbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |JIa6 | CP
U | .
pao.
O|l0|O
5 cemecTp
1 BBenenue B 4 i ) Omnpoc
npeaMer
2 [IpombInieHHas 4 i ] Omnpoc
OMOTEXHOOTUS
3 NnxenepHas 4 _ |10 Omnpoc
SH3UMOJIOT U
4 buosnepreruka u Omnpoc
OHoNIorHYecKue
MIPOLIECChI 4 ~ 110
nepepadboTku
MUHEPAJIBHOTO
CBIPbS
5 MukpokIoHanbHOE Omnpoc
Pa3MHOXEHHE.
Kinerounas u 4 - | 10
reHeTH4eCcKas
HUHXEHEPHUS.




6 IIepcriekTHBBI KontponpHas
pa3BUTHSA 4 1 - (10 pabora
OMOTEXHOJIOTUN

7 [TonsiTHe 1 OCHOBBI JlabGopatopHas

4 12 |2
OMOKOHOMHUKH. pabora

8 ESG u ycroiiunBoe JlabGopatopHas
pa3BUTHE. 412 |3 pabora
Opranunueckas
MPOAYKIIHS

9 [Tpumepsr JlabGopatopHas
WCIIOJIB30BAHUS 4 9 |10 pabora
OMOTEXHOJIOTUI

10 IlITamMMBI, My3en, 419 |10 JlaGoparopHas
MaTEHTOBAHHUE. pabora

11 AnmnaparHoe JlaGoparopHas
odopmiieHue 412 |10 pabora
MHUKPOOHOJIOTHYECK
UX MIPOU3BOJCTB.

12 buoreorexnonoruu JlaGoparopHas
U 3alUTa pabora;

. 4 | 8 [ 10
OKpY’Karoleu KonTponbnas
CpEZbl. pabora

Tema 1. BBenenue B npeamer (I1K-4)
Jlekuus.
buorexHomorus kak COBpeMEHHOE HampaBlICHUE pa3BUTHs Orooruu. Mictopus pa3BUTHSI OMOTEXHOJOTHUH.
CBs13b OMOTEXHOJIOTHH C IPYTUMHU JUCIUTUIMHAMU. OCHOBHBIC OMOTEXHOJIOTHH: TTPOMBIIIICHHAS
OMOTEXHOJIOTHS, KJIIETOUHAsI NH)KEHEPHsl, TeHHAast HHkeHepus. [Ipenmer, 3agauu 1 METObI OMOTEXHOJIOTHH.

JlaboparopHbie padoThbI.
HE IIPETyCMOTPEHO
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
[IpopaboTaTh KOHCTIEKT JEKIUI U TUTEPaTypy MO CIETYIOIIHUM BOIIPOCAM:
1 OcHoBHBIC 1IeNH U 337]a4U OMOTEXHOJIOTHH.
2 Hctopus pa3BUTHS HAYKHU.
3 Yro Takoe OMOTEXHOIOTHYECKHI MpoIiecc.
4 Kakue BBIICISIIOT TPUHITUIIBEI OMOTEXHOJIOTHH.
5 IlpeumyiecTBa OUOTEXHOJIOTUS TIEPE]] IPYTUMHU BHIAMHU TEXHOJIOTHIA.
6 IlepBoouepenHbie 3a/1a4l COBPEMEHHON OMOTEXHOJIOTHH.

Tema 2. [Ipombimiennas ounorexnosiorus (ITK-4)
Jlekuus.
OcCHOBHBIE IPUHIUITBI TPOMBIIIIEHHOTO OCYIIECTBIECHUSI OMOTEXHOJIOTHUEeCKUX mpoieccoB. Ctaauu
OMOTEXHOIOTUYECKOT0 MPON3BOICTBA. [Iporiecchl MPOMBIIUIEHHON OMOTEXHOIOTHH: MTOIy4eHHEe OOMaCChl
U TIPOIYKTOB METa0O0IUTOB. TeXHONOrHs MPUTOTOBJICHUS MTUTATENbHBIX Cpel 1Sl OnocuHTe3a. Buabl
cpen.Ilonnepsxanue unctoit KyapTyphl. DepmenTarus. Bunbl depmenToB.O0mye MpUHIUIIBI pa3ieeHus
BellecTB.MeTo/Ibl TOHKON OYMCTKH U pa3zeneHus npenaparos. [lomyuenue ToBapHbIX (popM MpenapaTos.

JlaGopaTopHbie padoThbI.
HE TPEAYCMOTPEHO

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
[TpopaboTarh KOHCTIEKT JEKIIUH U TUTEPATYPY O CICTYIOIINM BOIIPOCAM:
1. Texauueckasi BOOPY>KEHHOCTh OMOTEXHOJIOTHUECKUX MPOLIECCOB.



2. [TpuHIUIBI TEXHUYECKOTO OCHAIICHHUSI OMOTIPON3BO/ICTB.

3. XuMHuecKasi KOppo3usl.

4. ®uznueckas (3NEKTPOXUMUYECKAsH) KOPPO3US.

5. buonoruueckaskoppo3usi.

6. lHTeHCHUBHOCTH paboOTHI 000PYIOBaHMUS.

7. HexoTopbie 0COOEHHOCTH KYJIbTHBUPOBAHUS OMOOOBEKTOB.

8. O0e3BpeKMBAHUE OTXOJJOB OMOTEXHOIOTUYECKUX TPOU3BOACTB.

Tema 3. Unxenepuas yn3umodiorus (IIK-4)
Jleknus.

[TpousBoacTBo Oenka Mukpoopranuzmami. [IponynenTst 6enka. [Ipon3BoacTBO MUKpOOHOH GHOMACCHI.
[TurarenbHble cpeapl. Jpoxoku Kak IpoayLeHTH Oenka. baktepuu kak mpoayleHTsl Oenka. [ pulsl kak
npoxyueHTs! 6enka. HopmanbHble mapaduHbl - cyOCcTpaT UIst KyJbTUBUPOBAHUS MUKPOOPTaHU3MOB.
JMcTIIIATE He(hTUKAK cyOcTpar sl KyJbTHBUPOBAHHS MUKPOOPraHU3MOB. [IpupoaHbIil ra3 kak
cyOcTpar a1l KyJIbTUBUPOBAHHSI MUKPOOPraHU3MOB. CIIUPTHI Kak cyOCTpaT Ui KyJIbTUBUPOBAHUS
MHUKPOOPIaHU3MOB. PacTUTeNbHbIE THIPOIN3ATHIKAK CyOCTpaT sl KYJIbTHBUPOBAHUS
MHUKPOOPrann3MoB.OTX0/bl MPOMBILIUICHHBIX MPEANPUATHIA KaKk CyOCTpar AJsl KyJIbTHBUPOBAHUS
MHUKPOOPTI'aHU3MOB.

JlaboparopHbie padoThbI.
HE TPEIYyCMOTPEHO
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
[IpopaboTaTh KOHCTIEKT JEKIUI U TUTEPaTypy MO CIETYIOIIMM BOIIPOCAM:
. Knaccugukanus pepmenTos.
. I'myOuHHBIIM MeTOx MPON3BOACTBA (PEPMEHTOB.
. [Ipon3BoACTBO (hepPMEHTOB MPU TOBEPXHOCTHOM KYIBTHBHPOBAHHUH MIPOAYIIEHTOB.
. UmmoOumm3anus pepmentoB. OO01as XxapakTepucTHKa NMMOOUIM30BaHHBIX  (DEPMEHTOB.
. Knmaccudukanus Hocureneit s pepMeHTOB.
. MeTtoasr uMMmoOuIn3anuu GepMeHTOB.

~N N L WD

. IlpumeHeHre NMMOOUITM30BaHHBIX (DEPMEHTOB.

Tema 4. BuosHepreTuka u 6MoJIOrHYecKHe Mpouecchl NepepadoTKku MUHEPAJIbHOTo chipbs (ITK-4)
Jlexknus.
buosnepretrka. Merozpl mpeBpalieHns OMOMacchl B SHEPruio. MeTaHOBOE OpOKeHHE - METaHOT€HE3.
VcTopust OTKpBITHS METaHOT€HEe3a. JTanbl OnoMeTaHoreHesa. CBsi3b MeTaHOOAKTEpUI 1 BOIOOOPa3yIONINX
6akrepuil. Mcronp3oBaHNEe OTXOA0B MHUIEBON MPOMBIIUIEHHOCTH IS TOJTyueHus Ouorasa. Vcronb3oBanue
OTXOJIOB CEJICKOTO X03sCTBA JUIsl ofyyeHus ouorasa. [lomydyenue Ouorasa B pa3HbIX CTpaHax MHUPA.
[Tony4yenue neneBoro GMOCUHTETUYECKOTO ITaHoIa. CIUPT - aIbTepHATUBHBIA HCTOYHHUK
SHEepruu.buoreoTexXHONOrMs BhILIETaYUBaHUA METAJUIOB. boph0a ¢ MeTaHOM B yroJbHBIX HIAXTax.
BbroreorexHoI0THs 1 MOBBIICHUE HEPTEOTAAYH I17IACTOB.
JlaboparopHbie padoThbI.
HE TPESYCMOTPEHO
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
ITpopaboTaTh KOHCIEKT JEKIHH U IUTEpaTypy MO CIEAYIOLUIMM BOIPOCAM:
. buomeranorenes.
. Oranbsl OnoMeTaHOTreHe3a.
. Mcrionp30BaHMe 0TXO/I0B MUILEBOM MPOMBIIIJICHHOCTH ISl TIOTy4eHus: Ouorasa.
. Ucnionb30BaHMEe OTXOJI0B CEJIBCKOTO X03sIMCTBA JUIsl MOJyUYeHHs Ororasa.
. Ilomyuenue Ouorasza B Poccun.
. [Tomyuyenue 6uorasa B Maanu u Kutae.

~N N L W

. HonyquHe ACHICBOI'O OHMOCHHTETHYCCKOIO 3TAHOJIA.



8. Cruprt - anbTepHAaTUBHBINA UCTOYHUK SHEPTUU.

9. BHOreoTexHOIOT Yl BBILLIEIAYNBAHNS METAJIOB.

10. buoreorexnonorust obeccepruBaHus yIiieH.

11. buoreorexHonorust u 60prda C METAHOM B YTOJIBHBIX ITAXTaX.
12. bruoreoTexHoOIOTHs U MOBBIIIEHHE HE()TEOTIauu IJIACTOB.

Tema 5. Mukpok/I0oHaJbHOE pa3MHO:keHHe. KileTtouHnasi M reHeTn4yeckas nn:xxenepus. (IIK-4)
Jlexknus.
MuKpoKJIOHaIbHOE Pa3MHOKEHHE U 0310pOBIIEHNE pacTeHU.CeMEHHOE U BET€TaTUBHOE Pa3MHOKEHUE.
[IpenmymiecTBa MUKPOKIOHAJIBHOTO Pa3MHOXKEHUS IIEpE TPAAULIMOHHBIMU CIIOCOOaMH pa3MHOKEHUS
pacrenuii. Mcropus Merona. @akTopsl, BIMAIOLIME HA IIPOLECC MUKPOKIOHAIIBHOTO PA3MHOKEHUS.
XumMudeckue U pU3nuecKre YCIOBUS KYJIbTUBUPOBAHUS. DTaIlbl MUKPOKIOHAIBHOTO PAa3MHOKECHHS.
KyneruBupoBanue TkaHei. MeToapl MUKPOKJIOHAIBHOTO pa3MHOXKEHUs. FlcTopust mpoOaeMBl.
O310poBiEeHNE OCAOYHOTO MaTepuana oT BupycoB.McTopus usyuenus. Metoa xumuorepanuu. Meron
tepmotepanuu. Kiierounas cenexkuus. MeTonpl KIeTouHON ceneKuu. TUbl KIETOYHbBIX KYJIBTYD,
HCIIOJIb3YEMBIX B CeleKUUHU. [IpenMyIecTBa KI€TOYHOM CEJIEKIUU NIEpe TPaAULMOHHBIMU
CEJIEKLIMOHHBIMU MeToaMu. TpeOoBaHHEM K HCITOIb30BAHUIO KJIETOYHOTO MyTareHe3a. [ eHHast HHKeHepHsL.
Mertonel reHHOM uHKeHepun. Vctopus pa3BUTHS T€HHOU MHXKeHEpUH. DEepMEHThI, IPUMEHSEMbIE B TEHHOMN
uHXeHepuu. MexaHusMm aeiicTBus 3tux pepmenToB. [loctpoenue kapt pectpukiuu. KoncrpyupoBanue
pexomOuHanTHbIX JJHK.
JlaGopaTopHbie padoThbI.
HE IIPENyCMOTPEHO
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
[TpopaboTaTh KOHCHEKT JEKIHHA U JTUTepaTypy Mo CIETYIOLUIM BOIIPOCAM:
. KynbTBUpOBaHNE COMaTHYECKHUX KIETOK: XapaKTEPUCTHUKA, BBEICHUE B KYJIBTYPY, [IACCUPOBAHHUE.
. IIpuMeHeHne U30IUPOBAHHBIX IPOTOILIACTOB.
. Crioco6b! nostyueHust ¥ KyJIbTUBUPOBAHUS IPOTOIIIACTOB.
. CriocoOb! CIUSIHUS TPOTOIIACTOB.
. Buapl comarnueckux ruOpuios.
. BO3MOXHOCTH T€HHON UHKCHEPUH.
. 'eHHas NHXXCHEpUs KaK HayKa, METOMBIL.
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. MeToapl reHHOM UHKEHEPUU.

9. McTopusi TeHHOW MHXEHEPHUH.

10. OcHoBHBIE (PEPMEHTHI: PECTPUKTA3BI, JIUTA3bI, TOTUMEPA3HI.

11. MexaHu3Mm neicTBUs pecTpuKTas, cucteMbl MmetuniupoBanus JIHK.
12. IlocTpoeHue KapT peCTPUKLIUH.

13. Korcrpyuposanue pekomonHaHTHBIX JTHK.

Tema 6. IlepciekTuBbl pazputus 0uorexHonoruu (I1K-4)
Jlekumus.

[TepcniexktuBa pa3Butus 6uorexHosorun. [Ipodaembr OnoTexHONMOTHU. MICTOYHMKN OMOTEXHOIOTHYECKOTO
coipbs. [lonyuyenue pepmenToB. M3yuenue yqactuss MUKpOOPTaHU3MOB B OMOC(EPHBIX Mpoleccax:
o0Opa3oBaHME MOYB, OTYMCTKA BO3AYIIHBIX U BOAHBIX Macc. Co3nanue 6uononumepoB. PazpaboTka
CHOCOOOB HCIOJIb30BAaHUS IKOJIOTMUYECKH YUCTHIX UCTOYHUKOB SHEpruu. [ eHHAas U KileTOYHasi MHKEHEePHs.
['enHas nHx)eHepus B MEIULMHE U ceIbCKOM xo3siiicTBe. [ MO pactenus. ['eHHas uHxkeHepus B
KUBOTHOBOJICTBE.

JlaboparopHbie padoThbI.
HE MpeyCMOTPEHO

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
ITpopaboTaTh KOHCHEKT JEKIHH U IUTEpATypy MO CIEAYIOLUIMM BOIPOCAM:
1. buonoruueckas a30TpuKcanys.



. bakrepuanbHble y100peHHs Ha OCHOBE KITyOCHBKOBBIX OaKTepHil.
. MUKpOOHBIE HHCEKTHIIU/IBL.

. MuUKpoOHBIE TTECTUIUIBI.

. BakTepuanbpHBIe SHTOMONATOr€HHBIE MTPENaparsl.

. I'pubHBIE PHTOMOTIATOTCHHBIE TIPENApPaTHI.

. BUpycHBIe SHTOMOIIaTOreHHBIE TPETIapaTH.

e BN o) NNV, I NSRS I O]

. bakTepuanbHble y100peHHs Ha OCHOBE KITyOCHBKOBBIX OaKTEepHil.
9. TexHOMOTHS TIOTYYECHHS a30TOOAKTEpUHA.

10. Texnonorus nonydenus pochobdakrepuHa.

11. AHTHOMOTHKY U1 CEILCKOr0 XO35MCTBA.

12. MeToasl TpaHCIIaHTALUU SEP.

13. KnonupoBaHue MJICKOITUTAIOIIHX.

Tema 7. IlonsaiTue u ocHOBbI OM03KOHOMUKH. (ITK-4)

Jleknus.
Onpenenenne OMOAPKOHOMHMKH, OCHOBHBIE TMOHSTHUS M TEPMHUHBI. 3aJaud M LEIH OMOIKOHOMHUKHU.
OcHoBHBIE oTpacinu OnoskoHOMUKH. CojepskaHue OTpaciieid OMOIKOHOMHUKHU U WX pa3ButThe. CBs3b
pa3BUTHSI OMOPKOHOMHKH C TOBBIIIEHUEM SHEPTOIPHEKTUBHOCTH, d(PPEKTUBHBIM CITOJIH30BAaHUHU
OTXOJIOB, Pa3BUTHEM BO30OHOBIISIEMON IHEPTETUKHN Ha OCHOBE OMOMACCHI, KOJIOTU3alHeH
MIPOMBIIIIEHHOTO CEKTOPa, OBBIIIEHHEM YCTOMYHMBOCTU CEJLCKOTO XO3SHCTBA, MPOU3BOJCTBOM HOBBIX
MPOAYKTOB TMUTAHUS, PAa3BUTHEM MEAMIIMHCKUX TEXHOJOTUN U TOJYyYEHHEM JIeKapCTBEHHBIX CPEICTB.
[IpeumymiecTBa Ono3koHOMUKH. OnpeneneHne BO3MOKHOCTEH M IMOTEHLMajda pa3BUTUS OMOSKOHOMUKHU
- MHUpPOBBIE TpPEHABl M METOAbl MX OLEeHKU. [Ipumep aHanmmza pbIHKA C MO3UIUH HAYYHO-TEXHUYECKOTO
Y TEXHOJIOTUYECKOTO YPOBHSI, & TAKXKE C OIICHKOHN MEepPCIEKTUB OTEUECTBEHHBIX MPOU3BOACTBEHHBIX
BO3MOKHOCTEH. bnoskonomuka B Poccun. Porb 1 mecto OnoTtexHosnoruii B OnoskoHOMuke. BHenpenue
B ITPOMBIIIIEHHOCTh ¥ UX IPUMEHEHHE.

JlaboparopHbie padoThbI.
Jlaboparopnas pabora "C-1 mnardopma.

Cl-Ilnardpopma kak HampaBieHHE TOCTHKEHUS YITIEpOAHON HeiTpanbHOCTH. Ponb naHHOrO
JTOCTH)KEHUS] B KOHTEKCTe O0ecleueHusi ycToiiunBoro pasButus. [loHsTHE M ompenencHHe YCTOWYMBOTO
pazButud. llenu u 3amaum ycroiiunBoro passutusd. KoHuenmus ycToWyuBOro pasButus. MIHIMKaTopsl
YCTOMUYMBOTO Pa3BUTHUS U CIIOCOOBI MX onpeaeneHus. OOBEKTHl OLEHUBAHUS U PEUTHHT yCTOWYHBOTO
pa3BuTusA. MTHCTpYMEHTHI U IPUMEHEHUE UHTETPUPOBAHHBIX METOJOB I JOCTHXKEHHSI YCTOMYHUBOIO
pa3BUTHUSL B OTpACISAX SKOHOMHKHU. Pe3ynbTarsl Ha mpuMepe KOHKPETHOTO(bIX) HampaBieHUs(1il)
(HarpuMep, B CEIBCKOM XO3SIUCTBE - IIOHATHE M TEXHOJIOTMH MHTEIPUPOBAHHOM 3aIUTHI PACTEHUM C
IPUMEHEHUEM OHOJOTMYECKUX M XMMHUYECKHX IpPEenapaToB).

3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
[TpopaGoTarh KOHCIIEKT JEKIMA U TUTEPATYPY MO CIASAYIOIIUM BOIIPOCAM:
1 IlpeumymiecTBa OMO3KOHOMHKH.

2 OrmpeneneHre BO3MOXXHOCTEH U TOTEHIMANa Pa3BUTHUS OMOSKOHOMHUKU - MHUPOBBIE TPEHABI U
METOAbl MX OLIEHKH.

3 Ilpumep aHanmu3a pbIHKA C MO3UIMH HAYYHO-TEXHUYECKOTO M TEXHOJIOTMYECKOTO YPOBHS, a TAKKe
C OLIEHKOM MEPCIEeKTUB OTEUYECTBEHHBIX MPON3BOJICTBEHHBIX BO3MOXKHOCTEH.

4 buonskoHoMuka B Poccuu.
5 Poiab U MecTo OHMOTEXHOJIOTUH B OMODKOHOMUKE.
6 BHenpeHue B IPOMBILIJIEHHOCTh U UX IPUMEHEHHUE.

Tema 8. ESG u ycroiiunsoe pazsutue. Oprannyeckasi nponykuus (I1K-4)
Jlekumus.



ITonsatue ESG. Ilapamerpsl u kputepuu. bazossie npunuunel ESG n ux BaxHocTs. Biusnue
ESG-unBectunuii Ha ppiHok. ESG-unTerpanus, oreska puckoB 1 BO3MOkHOCTeH. CriocoObl BHEAPEHHUS
npuHiunoB ESG. AxtyanbHble 3KoIOTHUEcKHE MpoOieMbl. bHOTexHOIOrni Kak crnocod BIMSHUS Ha
aKTyaJIbHbIe TpoOJieMbl 3KoJoruH. IIporece ycoBepIIeHCTBOBAaHUS XMMHUYECKUX IPOLIECCOB B
COOTBETCTBHM C COKpAIIEHMEM HETaTUBHOIO BIMSHMS Ha OKpysKarollyro cpeny. HannonanbHble
IIPOEKTHl U NEPCIEKTUBBI JajibHelmero BHeapenus npuHuunos ESG. Oprannyeckas npomyKuus -
CYTb, pacIpeleIcHHE.

JlabopaTropHbie padoThbI.
Jlaboparopnas pabora "ESG u ycroitunBoe pa3Butue".
IIpopbIBHBIE HaNpaBiIEHUs Pa3BUTUS COBPEMEHHOM MOJICKYJISPHOU TeHeTHKU. [IpeumyinecrBa u
HEJOCTaTK! WCIIONBb30BaHUs OMOTeXHONOTHI. J[BoltHOe mpuMeHeHue OuotexHoioruil. PaccMorpenue
IIPOTUBOIOJIOKHBIX MHEHHWI 110 IMPEACTAaBICHHOMY BOIPOCY, apryMEHTalusl MO3HULIHHU, IPEIOKEHUS 10
KOPPEKTUPOBKE npuMeHeHus. Cucrtema KOHTpossi Omosoruueckoit Ge3omacHoctu. [Ipenckazanue
HEraTUBHBIX TEXHOTEHHBIX CLIEHAPUEB U BO3MOXHBIN CLEHAPUN UX MPEIOTBPALCHMUS.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
[TpopaboTaTh KOHCHEKT JEKIHHA U JTUTepaTypy Mo CIEAYIOLUIMM BOIPOCAM:
1 Tpouecc ycoBeplIEHCTBOBAHHUS XMUMHUYECKHX MPOIIECCOB B COOTBETCTBHUH C COKpAalICHHEM
HEraTUBHOTO BJIMSHHS Ha OKPY)KAIOIIYIO CPELY.
2 HanuoHallbHBIE MPOEKTHI M MEPCHEKTUBBI NaJIbHEHIIEro BHeApeHus: npuHuunoB ESG.
3 Opranuueckasi NPOLYKIUS - CYTh, paclpeecHUE.

Tema 9. Ilpumepsl ucnoab3oBanusi ouorexunosoruii (ITK-4)

Jlexknus.
OcCHOBHBIC HANpPaBICHUS M HPUMEPHI HCIOIB30BAaHMS OMOTEXHOJIOTHH B PAa3JIMYHBIX OTPACIIX.
VYcnoBus NpUMEHEHHUS U IePCTIEKTUBEI pa3BUTHA. Cellbeckoe X03sicTBO. KoHBepcHst pacTUTENHHOTO
coIpbs. [lonmydyeHne pacTUTENBHOTO ChIpbs ¢ TpeOyeMbIMH CBOWCTBaMH. BoIpockl eMEeHOBOCTBA,
arpoTeXHUKH U COCTOSHHUE IUIOMOPOIMS TOYBBI U CIIOCOOBI UX pemieHus. JKUBOTHOBOACTBO U
NTHLEBOJACTBO. [IprMeHeHre COBpEMEHHbBIX OMOTEXHOIOTHH I CO3/IaHMsI KaueCTBEHHOTO IMJIEMEHHOTO
CTaJla C UCTOIb30BAaHMUEM METOIOB MPUMEHEHUS TCHOMHBIX TEXHOJIOTUH Ul COBEPIICHCTBOBAHUS
KOMMEPYECKHX M COXPaHEHHs TeHO(POHIHBIX TOPOJ KPYITHOTO pOraToro CKOTa (MM APYTHX >KUBOTHBIX)
Poccun. Ilumesas, 1emiono3Ho-OyMakHasi, KOXKEBEHHAs! U TEKCTUIJIbHAS MPOMBIIUIEHHOCTb. 3HAYCHHUE
OuonpenaparoB B J00bIY€ YITIEBOIOPOJHOTO CBHIPhSl W IOTEHIHANIE €ro nepepaboTku. Poib
OMOTEXHOJIOTHI1 B TPOU3BOJCTBE (DapMarieBTUYECKOM MPOAYKLIMHU U B O0JIACTH 3paBOOXPAHEHUSI.
bruorexHonmoruueckoe MOITy4eHHE AaHTUMHUKPOOHBIX IPENaparoB, OMOJOTHYECKH AKTUBHBIX COCIMHEHMH,
MPOOMOTUKOB U TPEOMOTUKOB, BUTAMHUHOB, aMHUHOKHUCIIOT U OEJKOB, JIUIIUOB, CTEPOUIOB,
nojrcaxapuioB. Mcnoap30BaHue PeKOMOMHAHTHBIX MHUKPOOPIaHU3MOB ISl TIOTY4EHUS JIEKAPCTBEHHBIX
CpPEACTB.

JlaGopaTopHbie padoThbI.
IToaroroBka k aboparopHoit padote "OcHOBBI TpaHchopmanuu OakTepuit."
Jlabopatopnas pabora "OcHoBBI TpaHcopmaruu 6akTepuit."
JlaGoparopHsbie pabOTHI PU3BaHbI C(HOPMHUPOBATH 0A30BBIC HABBIKM PabOThl B 00JACTH T€HETUYECKOM
MOIU(UKALUN TPOMBIIUICHHBIX MHKPOOPTAaHU3MOB U JaTh MPEACTABICHUE
0 MeToJax KOHCTPYMPOBAHMS MPOMBINUICHHBIX IITAMMOB-TIPOAYIICHTOB M TEXHOJOTHSIX MHUKpPOOHOTO
CHHTE3a KJICTOUYHBIX METa0OJUTOB C HCIIOIb30BAHUEM T'€HETHYECKH
M3MEHEHHBIX MHKPOOPTaHU3MOB U (PepMEHTALMOHHBIX allapaToB.
Llenb: HAy4UTHCS TMPOBOAUTH TPAHC(HEKIHIO TUIA3MHUABI B KIIETKY, OLECHHBATH KOMIIETCHTHOCTH KJIETOK
1 3G (HEKTUBHOCTH TpaHC(EKITNH, CKOPOCTh HApabOTKH OesKa, pa3pe3aTh U cimBarh Mojekyasl JJHK,
ucnonb3oBarh Metox [P, pabGoraTts ¢ mporpamMmamu MPOCMOTpA, aHAIU3a W PEIAKTHPOBAHUS
TUIa3Mul, OaHKaMU TEHETHYECKHX IOCIIEA0BaTCIbHOCTEH.
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3amaya paboThl COCTOUT B OOYYEHHHU CTYIEHTOB IMPAKTUUYECKUM OCHOBaM TpaHchopMaru OakTepHid.
CryneHTaM mpeAcTOUT TpaHCUUIUPOBATH B OAKTEPHIO IJIA3MHILY, COAEPIKAIIyI0 KpacHBIN
¢dyopecuenTHblii 6enok. Heobxomumo OyneT oueHuTbh 3(PPEKTUBHOCTh TPAHC(HEKLIUH, a TaKKe
CKOPOCTh HapabOTKu OakTepusiMH OejKa IyTeM M3MEpeHHs CUTHaia (uyopecueHun. Bo Bropoit yacTu
IIUKJIa 1a00OpaTOpHBIX PadOT CTYIEHTHl OCBAaMBAIOT METOAbI reib aekTpodopesa IHK, metons
ammmudukamun gparmenta JJIHK ¢ mmasmuner metomom I[P, metonsl paspeszanust u cmmBanus JJHK.
Hensb 1: Tpanchopmariust 6akTepuii ¢ MOMOIIBIO TIA3MHUIBI, COAEpKAIIeH (PIyopecleHTHBIN OemoK;
BBICEBAHME KJIETOK Ha arapO3HbIN Telib; MoApalniuBanrue B TedeHne Houu. Pabora c I10 mo mpocmoTpy
IUIa3MU]], TOUCK CAaHTOB PECTPUKIIMH.
Henp 2: Ananu3 3¢ ¢GeKkTUBHOCTH TpaHC(EKUMHU BhIpalleHHbIX KoMoHMU. [logpammBanue KyabTyphl
KJIETOK B 00BEMHOII cpefie ¢ pa3InyHOM KOHLIEHTpalue nuaykropa. Pabora ¢ 6a3amu naHHBIX
TeHETHUYECKUX MOCIIEA0BATEIbHOCTeH. AHaIM3 ypOBHEW skcripeccun Oenka. Beigenenue 1uia3Mubl.
Pectpukuus mnazmunel. Pasnenenue ¢pparmentoB JJHK meromom rems anekrpodopesa.
[lepexnoHupoBaHUE TE€HETUYECKON KOHCTPYKIMM B IJIa3MHIHBIA OAKOOH C YCTOMUMBOCTBIO K JIPyroMy
aHTUOMOTHKY. BriceBaHME KIIETOK Ha arapo3HbIil refib
Jenb 3: Ananu3 BeIpalieHHbIX KoioHu#, [TI[P-knoH vek.
[ToaroroBka k 1aboparopHoit padote "OOmmas cTparerust KOHCTPYHPOBAHUS IITAMMOB-TIPOAYLICHTOB
bepmenToB".
[Tpumepsl co3maHusl MITAMMOB-TIPOAYIICHTOB KOPMOBBIX (DepMEHTOB (HUTa3bl, KCUIIaHA3bl, MAHHAHBI,
anb(a-amMuIazbl ¥ JIp.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
ITpopaboTaTh KOHCIEKT JEKIHUH U IUTEpaTypy MO CIEAYIOLUIMM BOIPOCAM:

1 Ponb GMOTEXHOIOTUI B MPOU3BOACTBE (papMalleBTHUECKON MPOAYKIIMU U B 001aCTH
3paBOOXPaHEHUSI.

2 BHUOTEeXHOJIOTHYECKOe TONIy4YeHHEe AaHTMMUKPOOHBIX MPENaparoB, OMOJOTMYECKH AKTUBHBIX
COEIMHEHUI, MPOOUOTUKOB U MPEOMOTHKOB, BUTAMHHOB, aMHUHOKUCIIOT U OEJIKOB, JTUIHIOB,
CTEpPOUIOB, TOJIUCAXAPHUIOB.

3 Ucnone3oBaHue PEKOMOMHAHTHBIX MHMKPOOPTaHM3MOB JUISl ITOJYUYEHHs JEKAPCTBEHHBIX CPE/ICTB.

Tema 10. llITammbl, My3eH, IaTEHTOBAHUE.
(IIK-4)
Jlexknus.
[ToHsATHE M TPYIIIBI IITAMMOB. XapaKTepHble 0COOCHHOCTH ITaMMa. TpeOoBaHus K BEIOOPY IITaMMa.
Ot6op u MoauUKaIUs MPOMBIIIICHHBIX TaMMOB-TIPOIYLEHTOB (papMaleBTHUECKUX CYOCTaHIMH M
JIeKapCTBEHHBIX NpenaparoB. Pabora co mrammamu. IlpencraBneHue o MOATOTOBKE MOCEBHOTO
Marepuaia, MOATOTOBKE MUTATENbHBIX Cpel, mpouecce (pepMeHTalMu C KOHTPOJIEM €€ MPOBEICHUS.
dopMHpoBaHUE IPEICTABICHUS O IPOLECCE OYMCTKH KYJIbTYpPaJbHOM JKUIKOCTH, KOHLIEHTPALUU U
MOJTYYEHUHU TOTOBBIX IpenapaTuBHbIX (popM. Tloaxonsl K BBIACTCHHIO U OYUCTKE OHMOIOTHYECKU
AKTUBHBIX COCAMHEHMM M JIEKAPCTBEHHBIX CPEACTB. My3eu IITaMMOB Ha IPOMBIIUIEHHBIX
npennpusTusx. [lareHToBaHne MITaMMOB M UX JENOHHUPOBAHUE B YIOJHOMOUYEHHBIX Koyulekuuax. Llenb
u 3amaun. Cytb npouenypsl. Tpu (opMbl I1ENOHUPOBaHHUA - OCOOEHHOCTH HCIIOIB30BAHMUS.
Poccuiickas @enepauusi - KpymnHeiias OMOTEXHOJIOTHYECKas jaepkaBa. [Ipeanochiku CTaHOBICHUS U
MIPEMSITCTBYSI HA ITyTH PeaI3aliH.

JlaGopaTopHbie padoThbI.
JIP BKJIFOUAET CIIEIYIOIIME ATAIBI:
1. tpancdopmarus mramma Bacillus subtilus mmazmunoit, conepxarieii reHa anbga-aMuiIasbl Mo
CHJIBHBIM IIPOMOTOPOM.
2. Ot6op peKOMOWHAHTHOTO INITaMMa IO aMHUJIa3HON aKTUBHOCTH.
3. [NI1P-ananu3 y1s1 MOATBEP)KAEHUS CTPYKTYPbl BCTABKH.

4. KylbTHBHpPOBaHHWE MOIU(DHUIIMPOBAHHOTO INTaMMa B KojOe WM JlabopaTopHOM (epMeHTepe.
V3mepeHune pocTOBBIX XapaKTEPUCTUK KYJIBTYpPbI, €€ aMHJIa3HOW aKTUBHOCTH.

[TonroroBka k nadoparopHoit padote "Lux-0nmoceHcopsl: co3gaHUe W HaIpaBICHHUS UCIOJb30BaHUS".
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12
JlaGoparopnas padora ""Lux-0HOCEHCOPBI: CO3AaHNE W HAINPABICHUS UCTIOJIb30BaHMA".

[Tomyuenue mramma Escherichia coli, conepkamero lux - onepon u3 Photorhabdus luminescens u ero
WCTIOJIB30BaHKE ISl SKOJIOTHIECKOTO MOHUTOPHHTA.

JIP BKJIIOUAET CIIEIYIOIINE ATAIBI:
1. Benenue omepona Lux u3 P. luminescens B E.coli
B COCTaBe MJIa3MU/IBI;
2. uneHTH(UKALUSA KIOHOB, MOJYYHMBIIUX luX-ONEpoH,
M0 YPOBHIO JIFOMUHECIEHIIMH U ¢ Tomolibto [T1P;
3. ompezneneHue oOmIEH TOKCHMYHOCTH 0Opasla
M0 U3MEHEHUIO YPOBHS JTIOMUHECUEHIINH KYJIBTYPBI.
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
[IpopaboTaTh KOHCTIEKT JEKIUH U TUTEPaTypy MO CIETYIOIIMM BOIIPOCAM:
1 My3en mTaMMOB Ha NPOMBIIUICHHBIX HPEANPHITUSAX.
2 [lateHTOBaHME IITAMMOB W HMX JCTIOHUPOBAHUE B YINOJTHOMOYEHHBIX KOJJICKIUAX.
3 Lens u 3agaun. CyTb NpouenypHl.
4 Tpu (opmbl neMOHUPOBAHUS - OCOOEHHOCTH MCIOJIH30BAHMUS.
5 Poccuiickas @enepanust - KpynHeimas OMOTeXHOJOTHUECKas JIepKaBa.
6 I[IpennochlIKM CTAaHOBJIEHMS W MPEMATCTBUA HA MYTH peanu3alluu.

Tema 11. AnmapaTrHoe opopMiieHHe MUKPOOHOJIOTHYECKUX NMPOU3BOACTB.
(ITIK-4)
Jlexknus.
ArnmapatHoe 0oQOopMIICHHE MHKPOOMOJIOTHYECKUX MPOU3BOACTB. OOlIee mpeacTaBlIeHue O BCei
LIETMOYKe TEXHOIOTUYEeCKOTo Mporecca. [Iporecc 6noTexHonornyeckux npou3BoAcTB. OcobeHHOCTH
OMOTEXHOJIOTUYECKHX IPOIECCOB MOTYUYCHHUs (hapMaIleBTUUECKUX CyOCTaHIIMN U JIEKapCTBEHHBIX
npemnapatoB. Onucane HeoOXOIUMOro 00OpyIOBaHMS JJIs IPOU3BOJICTBA JHOOBIX OMOIpEnapaToB.
Brizenenne 1 04MCcTKa IPOIYKTOB OMOTEXHOJIOTHH - METOABbl M XapaKTepHble 0coOeHHOCTH. [lonsTHe
pernmamenta. OCoOEHHOCTH J1a0OpPaTOPHOTO W NPOMBILIUIEHHOTO perlaMeHTa. TpyIHOCTH
MacimTabupoBaHUsl — MyTh OT J1a0OPaTOPHOTO 1O MPOMBIIIJICHHOTO periaMenTa. HopmaruBHbIE
JTOKYMEHTBI, pEerIaMEHTHPYIOIINE OMOTEXHOIOTHYECKHE TPOU3BOACTBA (papMaleBTUYECKOTO MPOQHUIIS.
TpeOGoBanusi mabopaTopHOM, KIMHUYECKOW M MPOM3BOJCTBEHHOW MPAKTHKH B OMOTEXHOIOTHYECKOM
¢dapmaneruueckoMm npousBoactee. Cuctemsr GLP, GCP u GMP.
JlaboparopHbie padoThbI.
DKCKYPCHUSA-TIPAKTUKYM.
Opranuzanusi 5KCKypCcUM Ha JeHCTByIOlee NPEANpHUsITHE. 3HAKOMCTBO C 00OpyZOBaHHEM H
71a00paTOpHBIMU TIPOLIECCAMH B MIPOMBIIIJICHHBIX MacHITadax.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
ITpopaboTaTh KOHCIEKT JEKIHUH U IUTEpaTypy MO CIEAYIOLUIMM BOIPOCAM:
1 Ilonsatue pernameHTa.
2 Oco0GeHHOCTH J1abOPATOPHOTO M TMPOMBIINIJICHHOTO PerjaMeHTa.
3 TpyaHocTH MacmITaOMpOBaHUST — MyTh OT JAaOOPATOPHOTO JI0 MPOMBIIIICHHOTO periiaMeHTa.

Tema 12. BuoOreoTexHoJI0rMH M 3a1UTA OKPYKAKIIEH Cpeabl.
(ITK-4)
Jlekumus.
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buoreorexnonorus. OmnpeneneHue OMOreOTEXHOIOTUM W OHMOTHIPOMETAJUTYPIHH, OCHOBHBIC MOHSTHS,
TepMUHBL. TEeXHOJIOTMM NOTYYEHHUS [IBETHBIX M OJArOPOAHBIX METAJUIOB U3 CylnbpuIHbIX pya. OCHOBHBIE
NPUHIMIGI, JIeXKaIlie B OCHOBE OHOTMIPOMETATypIHYecKUX TeXHoyoruil. PaznoobOpasue
MHUKPOOPI'aHU3MOB, HCIIOJIB3YEMbIX B OMOTE€OTEXHOJOTHUECKUX Mpoleccax (TaKCOHOMHUYECKHE U
(Gu3MOIOrHYECKUE TPYMIbI), UX OMOreoOXMMHYECKass U OMOTEXHOJOTHMYECKasi pojib. MexaHU3MBbI
B3aUMOJICHCTBUS MUKPOOPTaHU3MOB C CYJIb(OUIHBIME MHUHEpasaMu pyd. bBuoTexHonoruu mnomyyeHHs
MeTayuioB U3 pyd. Mcropus pasButusi. OCHOBHBIE TEXHOJIOTHYECKHE Mporecchl. OMbBIT MPaKTUYECKOTO
NPUMEHEHHUS OMOTHUAPOMETAILTYPHUYECKUX TeXHOIOTUN. [lepcrekTHBBl pa3BUTUS HOBBIX HarpaBlICHHH
B OMOTMAPOMETAIUTYPTrUM U BHEAPEHHS] HOBBIX OMOTHUIPOMETAITYPTUYECKHX TEXHOJOTHH.
buotexHonmoruu [y penieHus: NpUpPOJOOXPaHHBIX MPOOIEeM B TOPHO-METATYPTUYECKOM KOMILIEKCE
(O4MCTKa CTOYHBIX BOJ OT CyNb(aToB, HOHOB METAJUIOB, [IMAHUIOB M THOLMAHATOB).
Muxkpobuonoruuaeckre MeTo bl oBbIeHUs Hedreornaun. OmnpeneneHue HePTIHONM MUKPOOHOIOTUH, U
ee OCHOBHBIX 3a/1ay. MHUKpOOHOIOTHYEeCKHE METObl IMOBBIIICHUS HEPTEOTaaul B OOIIEM Ipolecce
pa3paboTku HedTsiHOTO MecTopoxaeHus. Crenuduueckue (GpU3NKO-XUMUYECKUE (PAKTOpBI, XapaKTepHBIE
Ui HePTAHBIX MecTOopoxIeHHH. OCHOBHBIE (DYHKIIMOHAJIBHBIE TPYIIBI MUKPOOPTaHU3MOB HE(PTAHBIX
ractoB. Kitaccuueckas cxema Tpouueckoil ey 3aBOTHAEMOro HE(TSIHOTO IUIacTa.
JMcCUMIITAIIMOHHAS CyIb(paTpeyKIKs, OCYLIeCTBIseMas Ha MECTOPOXKICHUAX He(YTH aHA’POOHBIMU
reTepo- M aBTOTPOPHBIMH MUKpPOOpPraHW3MaMH. THIIBI MeTaHoreHe3a B HE(TAHBIX IJIACTAX.
HedreBbiTecHsIOmMEe MeTaObOMUTHI, WX KiIacCU(UKALUs U NPUHIMIT JEHCTBUS B He(TSIHOM IIacre.
Knaccudukamuss u npuHIMn BbIOOpa OMOTEXHOJOTHM MOBBIIEHUs HedTeoTnaun miaactoB. Crocob
MOJABICHHS JKU3HEICITEIBHOCTH Cylb(haTpeayHpyonmx OaKkTepuil U CHIXKEHHE CEpPOBOOPO/A B
IUIACTOBBIX (uonaax. TEeXHOMOTUM OYMCTKH CTOYHBIX BOJ. MCTOpHs co3MaHMs M Pa3BUTHA
OYMCTHBIX COOpYykKeHHH. DyHIaMEeHTaIbHbIE OCHOBBI OYMCTKHM CTOYHBIX BOA ((pU3MUECKuUE,
(U3HKO-XUMUYECKHE W OHONorHYeckue Meroisl). Dpakiuu croyHoii Bombl. OOmas cxema u
OCHOBHBIE 3Talbl OYUCTKH CTOYHBIX BOH. IlOHATHE «aKTHUBHBIA WI» — IIEHTPAJIbHOE 3BEHO
OMOJIOTMYECKON OYUCTKU CTOYHBIX BOJ (COCTaB, TUIBI — IJIABAIONIMMA, TMPUKPEIIEHHBIN).
MuKpoOpraHu3Mbl 1 MHKPOOHBIE COOOIIECTBA, BXOMSIIME B AKTUBHBIA WJI, MOHATHE «(IOKKYIa» MU
¢dokkynooopazoBanue. OOmIHe MpencTaBIeHUs] 00 OCHOBHBIX MHUKPOOHMOIOTHYECKUX MPOIeccax —
a’poOHbIE U aHa’POOHBIE TeTepOTPO(HBIE MUKPOOPTaHU3MBI, HHUTPU(PHUKALUSA, JCHUTPUPHUKALILS,
aHaMMOKC, (oc]aTakKyMynsus, cyabparpenykius, MeTanoreHe3. OCHOBBI TEXHOJIOTUH OUUCTKH
cTouHbIX BoJl. O0I1as cxema O4MCTHOTO coopyxeHusi. [loHaTue OHOpeakTopa-a’poTeHKa (IPOTOUHBIE,
MOCIIEI0BATEIbHO-TIEPUONUECKOro Tuna). [IpumMepsl COBpEMEHHBIX TEXHOIOTUH IOJHOW OHOJIOTHYeCKOM
OYHMCTKU CTOKOB (pa3MUYHBIE TEXHOJOTWYECKHE 30HBI, pELMKIbI). MeTtaHoBoe cOpakuBaHue — 0a30BBIE
nousaTus. Texnonoruss Anammokce. Hutpu-nenutpudukanus. [IponBUHYyThIE CIIOXKHBIE TEXHOJOTHH
OYMCTKU — (OMO(UIBTPHI, FPaHYIMPOBAHHBIE UJIBI, OUUCTKA OT IUAHUOB, aHAIPOOHOE OKUCIICHNE METaHa,
OYMCTKA BO3IyXa OT aMMOHUS U cepoBoziopona). IlonsaTue OGuopeMenuanysi mMoYB U BOJOEMOB.
VYTII1eBOJOPOAOKUCIIAIONTNE MUKPOOPTAHU3MBI — 0COOCHHOCTH MeTabonu3ma. DakTopsl, BIUSIONIAE HA
CKOPOCTbh CAMOOYHIIICHUSI TOYBBI M 3(P(PEKTUBHOCTh MPUMEHEHHs OMONpEenapaToB B MOYBE M BOIHOU
cpexne. IlapameTpsl, O KOTOPBIM pa3In4aloTcss Ouornpenaparsl A OHOpeMEIHaluu IOYB U
BOJOEMOB. VICTOUHMKH 3arpsi3HEHUE I10YB, MMOBEPXHOCTHBIX M TPYHTOBBIX BOJ PATUOHYKIUAAMU H
TSOKEIbIMU MeTaiiaMi. CrocoObl 3aXOpOHEHHUS JKUAKHX paJMOAaKTUBHBIX OTX010B. Kakune
(bu3MOIOrHYECKUE TPYNIbl MUKPOOPTaHU3MOB SIBJISIOTCS NEPCHEKTUBHBIMU areHTaMu JUIsl CO3JaHMS
OMOreoXMMHUYECKOTo Oaphepa Ha MyTH ABMXKEHHS MOA3EMHBIX BOJ, 3arpsI3HEHHBIX KOMIIOHEHTAMU JKUIKUX
PalMOaKTUBHBIX OTXO0/0B. BiusiHIEe MUKPOOPTaHN3MOB Ha CHIYKEHUE MUTPALIUU MAKPOKOMITOHEHTOB
xuIkux PAO ¢ TokoM moa3eMHBIX BOZI. MeTonbl OOpbOBI C 3arps3HEHUEM IUIACTHKOM. Bo3MoXHOCTH
MCTIOJIb30BAaHUsI MUKPOOHMOJIOTHYECKUX METOJIOB /ISl OMOpEeMEeAHaluy MOYB U BOAOEMOB, 3arPS3HEHHBIX
TSOKEIBIMU MeTaiaMu. OCHOBHBIE MEXaHU3MbI B3aMOJICHCTBHS METAJIJIOB U MUKPOOPTaHU3MOB -
azicopOLMs WIIM KOMILJIEKCOOOpa30BaHHE Ha KJIETOYHOM IMMOBEPXHOCTH; BHYTPUKICTOYHAS aKKyMYJISLIHS,
OKHCJICHHE WJIM BOCCTaHOBJICHHE METAJIOB; TpaHC(OpMaIlHsi: METHIMPOBAHHUE WIIM JIEMETUIMPOBAHNE;
o0pa3oBaHMe HEOPTraHMYECKUX JIMTAHJIOB M OCAXIEHHE METAJUIOB C HHMMH; CBS3BIBAHHE METAJJIOB C
sK3omonuMepaMu. DakTophl, BIUAIONIME Ha Mpolecc Ouopemenuanyvu — BaJleHTHas (GopMa METaslioB,
pH u comeHOCTh pacTBOpOB, KOHIEHTpAIMs 3arpsA3HUTENs, TEMIEpaTypa, MITAMMOBBIC pa3IHyus,
XKHUBasg M MepTBas Omomacca. OcakieHue METaJJIOB-KaTHOHOB B IMPHUCYTCTBUU NMPOAYKTOB PA3IIOKECHHUS
pacTeHuil — ocaxeHle Me/I1, IIMHKA, cBUHLA. CopOIHst METayuIoB 3K3omoiucaxapuaamu. [Ipumenenue
XMTO3aHA JJIs1 OYUCTKH CTOKOB OT KaTHOHOB METaJIOB. Vcmoibp3oBaHWE AaKTUBHOTO WA IS
OCaXICHUS HOHOB MeTa/uioB. OcaxkIeHHe METauIoB B BUAE CYIb(pua0B. OUMCTKA CTOKOB OT MBIIIbIKA
B IIpoIlecce OKUCICHHU MeTailla. BoccTaHOBIIEHHE XPOMAaroB M OYMCTKA MPOMBIIIICHHBIX CTOKOB OT

— = P



14
JlaboparopHbie padoThbI.
JlabopatopHast paboTa "bHOTe0TEXHOIOTHH U 3alTUTa OKPYXKaIomen cpenbl'.

3HAKOMCTBO C TEXHOJOTMAMHU OWOBBIIIEIAYMBAHUS CYIbPHUIHBIX Py U KOHIIEHTPATOB Ha IIpUMeEpe
71a00paTOPHBIX YCTAHOBOK. BHOTHApOMETATyprudecKue TEXHOJIIOTUH — KY4HOE U pEakTOpHOE
OMOBBIIIETAYMBAHNE, OCOOCHHOCTH PAa3HBIX THIIOB MHHEPAIBLHOTO ChIPbs M X BIUSHHE Ha BHIOOD
TEXHOJIOTHH TepepaboTKu. AmnmaparypHoe o(hOopMIIEHHE MPOMBIIIICHHBIX TEXHOIOTUN
OuoBBIIIETaYMBaHUs. J[eMOHCTpanus 00ydaronMes 1ab0opaTOPHBIX PEAKTOPOB ¢ MEXaHHMUYECKUX
NepeMeIBaHeM M J1a00paTOPHBIX MEPKOIATOPOB, KOTOPBIE UCTIONB3YIOTCS U1l MOACITHUPOBAHUS
NPOMBIIIJICHHBIX TpoueccoB. Pa3dop pe3ynasraToB 1aOOpaTOPHBIX HMCIBITAHUN MO PEaKTOPHOMY H
MEPKOJISITOPHOMY OHMOBBIIIEIAUMBAHUIO PA3HBIX O0pa3LoB pyl M KOHIEHTparoB. ComocTaBiieHUE
IIOJIyYEHHBIX PE3YIbTATOB C TEOPETUYECKUMM 3HAHUSAMHU, IOJYYCHHBIMH B XOJ€ JICKLIHMOHHOM YacTH,
00BbsSICHEHHE 3aKOHOMEPHOCTEH, KOTOpble HaOMIOAamUCh B XO/€ MPOBEICHUS JIAOOPATOPHBIX UCTIBITAHUH.

[lepepaboTka opraHM4YecKod (Ppakiy MPOMBINUICHHBIX, OBITOBBIX M CEJIbCKOXO3SIMCTBEHHBIX OTXOJOB.
IlepepaboTka OmopaszmaraeMoil opraHu4eckoi (pakIuy MYHHUIUIAIBHBIX U CEITBCKOX03SIHCTBEHHBIX
OTXOJIOB METOJIOM KOMIOCTUpOBaHUA. OCHOBBI KOMITOCTHPOBAHUE, JTA0OPaTOPHBIE U TPOMBIIUICHHBIE
yCTaHOBKH. MeTaHTEeHKH, aHadpoOHOE cOpaKUBaHKE, TAOOPATOPHbIE U MPOMBIIIUIEHHBIE YCTAaHOBKH.
HcTopust aHaspoOHOTO cOpaXMBaHUs M 3HaUeHUE Ui yenoBedecTBa. [Ipuniun nponecca. Cybdcrpars
Ui aHa’poOHOro cOpakuBaHMA. MUKpPOOHONOTHS M XHUMUS aHadpoOHOro cOpakuBanus. Hawmbonee
Ba)KHbIE TEXHOJIOTMYECKUE TMapaMeTphl, BIMSAIOUIMX Ha IMPOLECC a3pOOHOro COpakMBaHUS.
Knaccudukamus texHosmoruii anas3pooHoro cOpaxubanusi. OCHOBHBIE KOHCTPYKIIMU aHa3POOHBIX
peaxtopoB. IIpeomoneHne CymecTBYIONIMX OrpaHMYEHUH aHa’dpoOHOro cOpakuBaHus. HoBble TpeHabI
B aHa’pOOHOM COpaKMBAHUH.

3HAKOMCTBO C TEXHOJOTMSAMHU OYMCTKH CTOYHBIX BOJA Ha IpuMepe JTabOopaTOpHBIX YCTaHOBOK
yaaneHus azora u pocdopa. JlaboparopHoe MOAETHPOBAHUE — HEOThEMIIEMAst

U o0s3aTenpHasl 4acTh pa3pabOTKU HOBBIX M ONTHMM3ALUU JIIOOBIX CYIIECTBYIOIINX TEXHOJIOTHMA, B TOM
YHCIIe - OYUCTKU CTOYHBIX BOJ. [loHATHE TabOpaTOPHOro peramMenTa (OTIIMYie OT perjiaMeHTa
naboparopHoii ycTaHOBKH). OCHOBHBIE OJIOKH peakTopa — eMKOCTHOE 000py/10BaHHE/THIPABINKA, HACOCHOE
obopynoBanue (pacxofbl), 3JIEKTPOOOOpyIOBaHHE (HArpes,

HACOCHI, BO3[yX), aBTOMAaTHKa (HATYMKH, KOHTPOJUIEPHI, JIEKTPOHHUKA, CO]PT), OMOIOTHS, aHATUTHKA
(Mokpast xumus, 1aT4uku). [loHsTHE O MacHmITAOMPOBAHUU IPOIIECCOB.

O3HakomileHHE OOYyYarOLIUXCsl € anmapaTypHbIM 0pOpMIICHHEM JIAOOPATOPHBIX YCTAHOBOK /IS
MOJIEIIMPOBAHMSI TEXHOJIOIMM OUMCTKH CTOYHBIX BOJ — IMpoTouHOoro u SBR-tumna
(mocnenoBaTeIbHO-MIEPHOANYECKOro THIa). O3HaKOMIIEHHE 00YYaroIUXCsl ¢ Pa3IUYHBIMUA THUIIAMH
PEaKTOPOB, MOEIUPYIOIIMX TEXHOJIOTMM: OKUCIUTENbHOro Tuna (yaageHue C U aMMOHHSA), YAAJICHUS
C u azora (Hutpu-neHutpuduxanus), Anammokc, ypaineaus (C u P) u Bcex OMOTEHHBIX JIEMEHTOB
(C,N, P).

DKCKYPCHUSA-TIPAKTUKYM.

OKCKypcHsl Ha JIEHCTBYIOIME OYMCTHBIE COOPYXKEHHS Ui 3HAKOMCTBA C JEHCTBYIOLIMMH
METaHTCHKaMU

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
[TpopaGoTarh KOHCIIEKT JIEKIMA U TUTEPATYPY 1O CIASAYIOIIUM BOIIPOCAM:

1 MukpoOunonoruueckue MeTOAbI IMOBBIIICHUS HEPTEOTaaun B 0OOILIEM Mpolecce pa3paboTKH
HE(PTSIHOTO MECTOPOXKICHHUS.

2 Crenuduueckrue (QpU3NKO-XUMHUYECKUE (PAKTOPBI, XapaKTEepHbIC A HE(TIHBIX MECTOPOXKICHUU.
3 OcHOBHBIE (DYyHKIMOHAJIBHBIE TPYIIBI MUKPOOPIaHW3MOB HE(TAHBIX MJIACTOB.
4 Knaccudeckas cxema Tpo(hudecKoil ienu 3aBoAHAEMOro He(TSHOTO IJIacTa.

5 JlMccUMUIISITUOHHAA Cylb(paTpeayKLns, OCYIIECTBIsAeMas Ha MECTOPOXKICHHUSIX HehTH
aHa’pOOHBIMHU TeTepo- M aBTOTPO(PHBIMU MHUKPOOPTaHU3MaMHU.

6 Tunbel MeTaHOTeHE3a B HE(PTIHBIX IIACTaX.

7 HedreBbiTecHsOmMe METaOOMUTHI, UX KJIacCU(UKAIUSA W NPUHLUI JeHCTBUA B He(TIHOM
wiacte. Knaccugukanuss u npuHUMN BBHIOOpa OMOTEXHOJOTHM MOBBIMIEHUS! HE()TEOTAaun IJIACTOB.



8 Cnoco0® mopmaBiIeHUs )KU3HEACIATEIBHOCTH CyIb(haTpeayUpyONX OaKTepuil U CHIKCHHE
CEPOBOZIOPO/Ia B TUTACTOBBIX (PIIOMIAX.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

TEKYIIUH KOHTPOJIb — 55 6aioB

5 cemecTp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

OTBET Ha dK3aMeHe: He Oojiee 25 0aiuioB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:

No  [HaszBanue tembl | DopMbl Max. MeTtonuka mpoBeICHUS 3aHATHS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. Benenue B Omnpoc 5 VYeTHBIE OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
MpeIMET (poHTANBHBIN, WHIUBUAY-AIbHBIH, KOMOWHHpPOBaHHBIH. OCHOBHBIC

Ka-4eCcTBa YCTHOTO OTBETa MOMAJIEIKAIIETO OLICHKE:
- IPaBUWJIBHOCTH OTBETA IO COACPIKAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCTH HCIIOJIB30BaHHBIX MIPUEMOB U CHOCOOOB peIICHUs
MOCTaBJICHHOW Y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTUBHOCTb HC-TIOJI30BAHUS HATTISJHBIX
MOCOOUH M TEXHU-YECKUX CPENICTB MPH OTBETE;

- MCTIOJIb30BaHKE JIOTIOHUTEIBHOTO MaTepuana;

-  PpauMOHATBHOCTH UCIONB30BAHUS BPEMEHH, OTBEIACHHOIO Ha
3aJjaHue.

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh MOMYyYCHHYIO TIpH
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MPOOJeMy, YMETh UYETKO
(opMynHpOBaTh CBOM BONIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJb30BAaHHEM TEPMUHOIOTUN
COBpEMEHHON OHOJIOTHN

3 Ganna - CTyZIEHT yMeeT MPUMEHSTH MOy-YeHHYIO IIPU TIOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO HH()OpPMALHUIO, OTBEYaTh Ha OOJIb-IIMHCTBO
BOIIPOCOB, BECTU JUCKYCCHIO C HCIOJNB30BAaHMEM TEPMHUHOIOTUU
COBPEMEHHOW OHMOJIOTHHU.

1 Gamn — CTyIeHT BiajeeT TEOPETHUYECKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHSA-TUS, MHOTHA 3aTPyAHSETCS NPH OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOiIeMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOXET OTBeYaTb Ha BOINPOCHI, 3aUYUTHIBAET OTBET 110
Hale4yaTaHHOMY TEKCTY — OTBET OajylaMH HE OLICHU-BaeTCsl.
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[IpombIniuIeHHas
OMOTEXHONOTHS

Ormpoc

VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(pOHTANBHBIN, WHIUBUAY-aJTbHBIA, KOMOMHHPOBAaHHBIH. OCHOBHBIE
Ka-4eCTBa YCTHOTO OTBETA MOJIEXKAIIETO OLIEHKE!

- IPaBWJIBHOCTH OTBETA 110 COAEP)KAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTUBHOCTb HC-TIOJIb30BAHUS HATTISJHBIX
MOCOOUH M TEXHU-YECKUX CPENICTB MPH OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTepuana;

-  palMOHAIBHOCTh HCIOJNB30BAHHUA BpPEMEHH, OTBEJEHHOTO Ha
3aJlaHueE.

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh MOMYyYCHHYIO TIpH
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOIPOCHI, BECTH JUCKYCCHIO C MCIIOJIB30BAaHUEM TEPMHUHOJIOTHU
COBpEMEHHOW OHOJIOTHH

3 Ganna - CTyZIEHT yMeeT MPUMEHSTH MOy-YeHHYIO IIPU TIOATOTOBKE K
MPaKTUYECKOMY 3aHATHIO HH()OpMALHUIO, OTBeYaTh Ha OOJIb-IIMHCTBO
BOIPOCOB, BECTH TUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUHU
COBPEMEHHOW OHMOJIOTHHU.

1 Gamn — CTymeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHSA-TUSl, MHOTHA 3aTPyAHSETCS NpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCH], 3a4UTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET OajslaMH HE OLICHU-BaETCsl.
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WnxenepHas
9H3UMOJIOT U

Ormpoc

VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(pOHTANBHBIN, WHIUBUAY-aJTbHBIA, KOMOMHHPOBAaHHBIH. OCHOBHBIE
Ka-4eCTBa YCTHOTO OTBETA MOJIEXKAIIETO OLIEHKE!

- IPaBWJIBHOCTH OTBETA 110 COAEP)KAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTUBHOCTb HC-TIOJIb30BAHUS HATTISJHBIX
MOCOOUH M TEXHU-YECKUX CPENICTB MPH OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTepuana;

-  palMOHAIBHOCTh HCIOJNB30BAHHUA BpPEMEHH, OTBEJEHHOTO Ha
3aJlaHueE.

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh MOMYyYCHHYIO TIpH
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOIPOCHI, BECTH JUCKYCCHIO C MCIIOJIB30BAaHUEM TEPMHUHOJIOTHU
COBpEMEHHOW OHOJIOTHH

3 Ganna - CTyZIEHT yMeeT MPUMEHSTH MOy-YeHHYIO IIPU TIOATOTOBKE K
MPaKTUYECKOMY 3aHATHIO HH()OpMALHUIO, OTBeYaTh Ha OOJIb-IIMHCTBO
BOIPOCOB, BECTH TUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUHU
COBPEMEHHOW OHMOJIOTHHU.

1 Gamn — CTymeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHSA-TUSl, MHOTHA 3aTPyAHSETCS NpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCH], 3a4UTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET OajslaMH HE OLICHU-BaETCsl.
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buosnepreTrka
"
Ouonornueckue
MPOLIECCHI
nepepadoTKu
MUHEPAILHOTO
CBIPbSA

Ormpoc

VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(pOHTANBHBIN, WHIUBUAY-aJTbHBIA, KOMOMHHPOBAaHHBIH. OCHOBHBIE
Ka-4eCTBa YCTHOTO OTBETA MOJIEXKAIIETO OLIEHKE!

- IPaBWJIBHOCTH OTBETA 110 COAEP)KAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTUBHOCTb HC-TIOJIb30BAHUS HATTISJHBIX
MOCOOUH M TEXHU-YECKUX CPENICTB MPH OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTepuana;

-  palMOHAIBHOCTh HCIOJNB30BAHHUA BpPEMEHH, OTBEJEHHOTO Ha
3aJlaHueE.

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh MOMYyYCHHYIO TIpH
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOIPOCHI, BECTH JUCKYCCHIO C MCIIOJIB30BAaHUEM TEPMHUHOJIOTHU
COBpEMEHHOW OHOJIOTHH

3 Ganna - CTyZIEHT yMeeT MPUMEHSTH MOy-YeHHYIO IIPU TIOATOTOBKE K
MPaKTUYECKOMY 3aHATHIO HH()OpMALHUIO, OTBeYaTh Ha OOJIb-IIMHCTBO
BOIPOCOB, BECTH TUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUHU
COBPEMEHHOW OHMOJIOTHHU.

1 Gamn — CTymeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHSA-TUSl, MHOTHA 3aTPyAHSETCS NpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCH], 3a4UTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET OajslaMH HE OLICHU-BaETCsl.
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Ormpoc

VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(pOHTANBHBIN, WHIUBUAY-aJTbHBIA, KOMOMHHPOBAaHHBIH. OCHOBHBIE
Ka-4eCTBa YCTHOTO OTBETA MOJIEXKAIIETO OLIEHKE!

- IPaBWJIBHOCTH OTBETA 110 COAEP)KAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTUBHOCTb HC-TIOJIb30BAHUS HATTISJHBIX
MOCOOUH M TEXHU-YECKUX CPENICTB MPH OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTepuana;

-  palMOHAIBHOCTh HCIOJNB30BAHHUA BpPEMEHH, OTBEJEHHOTO Ha
3aJlaHueE.

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh MOMYyYCHHYIO TIpH
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOIPOCHI, BECTH JUCKYCCHIO C MCIIOJIB30BAaHUEM TEPMHUHOJIOTHU
COBpEMEHHOW OHOJIOTHH

3 Ganna - CTyZIEHT yMeeT MPUMEHSTH MOy-YeHHYIO IIPU TIOATOTOBKE K
MPaKTUYECKOMY 3aHATHIO HH()OpMALHUIO, OTBeYaTh Ha OOJIb-IIMHCTBO
BOIPOCOB, BECTH TUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUHU
COBPEMEHHOW OHMOJIOTHHU.

1 Gamn — CTymeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHSA-TUSl, MHOTHA 3aTPyAHSETCS NpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCH], 3a4UTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET OajslaMH HE OLICHU-BaETCsl.

ITepcniexTrBHbI
pa3BUTHS
OHMOTEXHOJIOT NN

Kontpoa
bHasl
pabdora(k
OHTPOJIbH
blii cpe3)

10

Ha muceMeHHyI0 KOHTPONBHYIO pabory orBomutcs 90 MuHYT (BCe
3aHsTHE). TeMa paboThl CBs3aHa ¢ MPEABLTIYIIIUMH TEMaMU 3aHATHH.
8-10 6ayTOB — CTYIEHT BBIMOIHIUT PaboTy 6€3 OMMOOK U HETOYETOB,
JIOTTYCTHIT He 00Jiee OJTHOTO HeJoueTa.

6-7 6aIOB — CTYIEHT BBITOJIHWI Pa0dO0Ty MOJHOCTEIO, HO JIOIYyCTHII B
Hel He 0ojiee OMHOW HErpyOoi OMMOKHM W OHOTO HEMOUYeTa, WIIH He
0oJjiee IBYX HEIOUETOB.

4-5 Gaya — CTYJCHT NPaBWIBHO BBHINMONHUI HE MEHEe IOJIOBUHBI
paboTHI WK TOMYCTHI He Oojiee IBYX IpyOBIX OMUOOK, WIH HE Ooliee
OITHOM TPyOO# M OxHOM HETpyOO¥ OMMOKM W OIHOTO HEAOoYeTa, WIIN
He Ooyiee IBYX-TpeX HETpyOBIX OIMWOOK, WM OXHOW HETpyOoit
OMMOKK W TPeX HEJ0YETOB, WIIM MPH OTCYTCTBHU OIIMOOK, HO TPH
HAJINYHN YETHIPEX-TISTH HEIOYECTOB.

2-3 Oamna — CTyIEHT TpPaBUILHO BEHITIONHUAI MEHEE IIOJIOBUHBI
paboThI, JTOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamnm — CTymeHT MpaBWIBHO BBIMONHWI He Oomee 25% paboThl,
JIOTTYCTHII HECKOJILKO HEIOUETOB MIIA OoJiee 3 rpyOBIX ONMTHOOK.
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ITonsarue u
OCHOBBI
OHMODKOHOMUKH.

Jlaboparo
pHast
pabora

«5 OammoB» - pabora BBIOJIHEHA B MOJHOM 00beMe C
cobmoneHneM HeoOXOANMOW TOCIIEAOBaTENbHOCTH U TPeOOBaHUN K
MPOBEICHUIO OIBITOB (C y4EeTOM TEXHHKH O€30MacHOCTH U
npaBu1 paboTel C MarepuasamMu ©u obopymoBanueMm). Pabota
BBIMOJIHEHA BEpPHO, C pe3ylbTaTaMH M BbIBOJAMH HauOOJNbIIEH

TOYHOCTH. B nmpencraBieHHOM OT4eTe€ JIOTMYHO  ONHMCaHBI
HabmroneHus v c(OPMYIUPOBAHBI BHIBOJIBI U3 OIBITA.
«4 OGamma» - paboTa BBIOJHEHA B MOJHOM o00beMe, HO C

HapylIICHUEM yCIIOBHH, O0CCIEUMBAIOIINX TOYHOCTh pe3ynbTara. B
Xolle paboTel ObLIa JOMyIIeHAa He Ooyiee OMHOW TPyOOW OMMOKH
win 2-3 MEJKUX HeJoYeTa. B MpencTaBiIeHHOM OTYETE B ONHCAHHUU
HAOJIONEHUHN OMYIICHBl HETOYHOCTH, C(HOPMYTUPOBAHHBIE BBIBOJBI
HETIOJIHEIE.

«1-3 ©Oamma» - paboTa BBHITIONHEHA MPABWJIBHO, HO HE B MOJHOM
oObeme, BrImonHeHHBIE 00bEM JaeT BO3MOXHOCTH IOIYyYUTh
KOPPEKTHBIE PE3yJbTaThl U CHOPMYIHUPOBATH BBIBOIBI MO OCHOBHOU
3amaue paboThel. B xone paboThl ObUTM JOMyIIEHBI He Oonee 2
rpyObIX OIMMOOK, KOTOpbIE OBUIM WCHPABICHBI IO 3aMEYaHUI0
mperofaBatens. B mpencTaBIeHHOM OTYETe JOMYIICHBI ONTHOKY B
OIMHMCaHUU HAONFOICHMIA, ()OPMYITHPOBAHUHU BHIBOJIOB.

«0 - bannoB» - paboTy BBINOJIHEHa HE B MOIHOM oObeMe. O0beM
BBITIOJTHGHHON  pabOTBl  HE  TO3BOJSET  IMOJNYYUTh  BEPHBIC
pe3yabpTaThl W CAENarb KOPPEKTHBIC BBIBOABI. XOHI  OIBITA,
W3MEPCHUSI, BBIUKCIICHHS,  HAOIIONCHUS MTPOU3BOIAIUCH
HEMpaBWILHO. bbIIO jmomymieHo Oornee JBYX rpyObIX OHMIMOOK B
xoJie 1a00opaTopHOl paboThI, B OOBSICHEHUH, B OOPMIICHUH, paOOTHI,
B COONIOZICHMM TPaBHJ TEXHHKH OC€30MacHOCTH Ipu paboTe ¢
BEIICCTBAMH M 00OPY/I0BaHUEM, KOTOPBIC HE OBUIH UCIIPABIICHBI JIAXKE
MOCJIC 3aMEYaHUs IPeIojaBares.

ESGn
yCTOIUKBOE
pasBUTHE.
Opranuueckas
MPOAYKLUS

Jlaboparo
pHast
pabora

«5 OammoB» - pabora BBIOJIHEHA B MOJHOM 00beMe C
cobmoneHneM HeoOXOANMOW TOCIIEAOBaTENbHOCTH U TPeOOBaHUH K
MPOBEICHUIO OIBITOB (C Yy4EeTOM TEXHHKH O€30MacHOCTH U
npaBui1 paboTel C MarepualamMu ©u obopynoBanueMm). Pabota
BBIMIOJIHEHA BEpPHO, C pe3ylbTaTaMH M BbIBOJAMH HauOONbIIEH

TOYHOCTH. B nmpencraBieHHOM ~OT4eTE€ JIOTMYHO  ONHMCaHBI
HaOmoneHus v c(OPMYIUPOBAHBI BHIBOJIBI U3 OIBITA.
«4 OGamma» - paboTa BBIIOJHEHA B MOJHOM o00beMe, HO C

HapylIICHUEM yCIIOBHH, OOECIEUMBAIOIINX TOYHOCTh pe3ynbrara. B
Xolle paboTel ObLIa JOMyIIeHAa He Ooyiee OMHOW TPyOOW OMMOKH
win 2-3 MEJKUX HeJoYeTa. B MmpencTaBiIeHHOM OTYETE B OMHCAHUU
HAOJIONECHUHN TOMYIICHBl HETOYHOCTH, C(HOPMYTUPOBAHHBIC BBIBOJBI
HETIOJIHEIE.

«1-3 ©Oamma» - paboTa BEHITIONHEHA MPABWJIBHO, HO HE B MOJHOM
oObeme, BrImonHeHHBIE 00bEM JaeT BO3MOXXHOCTH IONYyYUTh
KOPPEKTHBIE PE3yJbTaThl U CHOPMYITHUPOBATH BBIBOJIBI MO OCHOBHOU
3amaue paboTel. B xome paboThl ObLIM JOMyIIEHBI HEe Oonee 2
rpyObIX OIMMOOK, KOTOpbIE OBUIM WCHPABICHBI IO 3aMEYaHUI0
mperofaBatens. B mpencTaBIeHHOM OTYETE JOMYIICHBI ONTHOKY B
ONHMCaHUU HAONFOICHMIA, ()OPMYITHPOBAHUHU BHIBOJIOB.

«0 - GannoB» - paboTy BBINOJIHEHa HE B MOMHOM oObeMe. O0beM
BBITIOJTHGHHON  pabOTBl  HE  TO3BOJSET  IMONYYUTh  BEPHBIC
pe3yabpTaThl W CAENAarb KOPPEKTHBIC BBIBOABI. XOHI  OIBITA,
M3MEPCHHSI, BBIUKCIICHHS,  HAOIIONCHUS MTPOU3BOIAIUCH
HEMpaBWILHO. bbIIO jmomymieHo Oornee JBYX rpyObIX OHMIMOOK B
xoJie 1abopaTopHOl paboThI, B OOBSICHEHUH, B OOPMIICHUH, paOOTHI,
B COONIOZICHMM TIPaBHJ TEXHHKH OC€30MacHOCTH Ipu paboTe ¢
BEIICCTBAMH M 00OPYI0BAaHUEM, KOTOPBIC HE OBUIH UCIIPABIICHBI JIAXKE
MOCJIe 3aMEYaHUs PeIojaBarers.
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IIpumepsnt
HCIIOIb30BaHUs
OHMOTEXHOIOTHI

Jlaboparo
pHast
pabora

«5 OammoB» - pabora BBIOJIHEHA B MOJHOM 00beMe C
cobmoneHneM HeoOXOANMOW TOCIIEAOBaTENbHOCTH U TPeOOBaHUN K
MPOBEICHUIO OIBITOB (C y4EeTOM TEXHHKH O€30MacHOCTH U
npaBu1 paboTel C MarepuasamMu ©u obopymoBanueMm). Pabota
BBIMOJIHEHA BEpPHO, C pe3ylbTaTaMH M BbIBOJAMH HauOOJNbIIEH

TOYHOCTH. B nmpencraBieHHOM OT4eTe€ JIOTMYHO  ONHMCaHBI
HabmroneHus v c(OPMYIUPOBAHBI BHIBOJIBI U3 OIBITA.
«4 OGamma» - paboTa BBIOJHEHA B MOJHOM o00beMe, HO C

HapylIICHUEM yCIIOBHH, O0CCIEUMBAIOIINX TOYHOCTh pe3ynbTara. B
Xolle paboTel ObLIa JOMyIIeHAa He Ooyiee OMHOW TPyOOW OMMOKH
win 2-3 MEJKUX HeJoYeTa. B MpencTaBiIeHHOM OTYETE B ONHCAHHUU
HAOJIONEHUHN OMYIICHBl HETOYHOCTH, C(HOPMYTUPOBAHHBIE BBIBOJBI
HETIOJIHEIE.

«1-3 ©Oamma» - paboTa BBHITIONHEHA MPABWJIBHO, HO HE B MOJHOM
oObeme, BrImonHeHHBIE 00bEM JaeT BO3MOXHOCTH IOIYyYUTh
KOPPEKTHBIE PE3yJbTaThl U CHOPMYIHUPOBATH BBIBOIBI MO OCHOBHOU
3amaue paboThel. B xone paboThl ObUTM JOMyIIEHBI He Oonee 2
rpyObIX OIMMOOK, KOTOpbIE OBUIM WCHPABICHBI IO 3aMEYaHUI0
mperofaBatens. B mpencTaBIeHHOM OTYETe JOMYIICHBI ONTHOKY B
OIMHMCaHUU HAONFOICHMIA, ()OPMYITHPOBAHUHU BHIBOJIOB.

«0 - bannoB» - paboTy BBINOJIHEHa HE B MOIHOM oObeMe. O0beM
BBITIOJTHGHHON  pabOTBl  HE  TO3BOJSET  IMOJNYYUTh  BEPHBIC
pe3yabpTaThl W CAENarb KOPPEKTHBIC BBIBOABI. XOHI  OIBITA,
W3MEPCHUSI, BBIUKCIICHHS,  HAOIIONCHUS MTPOU3BOIAIUCH
HEMpaBWILHO. bbIIO jmomymieHo Oornee JBYX rpyObIX OHMIMOOK B
xoJie 1a00opaTopHOl paboThI, B OOBSICHEHUH, B OOPMIICHUH, paOOTHI,
B COONIOZICHMM TPaBHJ TEXHHKH OC€30MacHOCTH Ipu paboTe ¢
BEIICCTBAMH M 00OPY/I0BaHUEM, KOTOPBIC HE OBUIH UCIIPABIICHBI JIAXKE
MOCJIC 3aMEYaHUs IPeIojaBares.

10.

IITamMMBI,
My3€H,
IMaTCHTOBaHUE.

Jlaboparo
pHast
pabora

«5 OammoB» - pabora BBIOJIHEHA B MOJHOM 00beMe C
cobmoneHneM HeoOXOANMOW TOCIIEAOBaTENbHOCTH U TPeOOBaHUH K
MPOBEICHUIO OIBITOB (C Yy4EeTOM TEXHHKH O€30MacHOCTH U
npaBui1 paboTel C MarepualamMu ©u obopynoBanueMm). Pabota
BBIMIOJIHEHA BEpPHO, C pe3ylbTaTaMH M BbIBOJAMH HauOONbIIEH

TOYHOCTH. B nmpencraBieHHOM ~OT4eTE€ JIOTMYHO  ONHMCaHBI
HaOmoneHus v c(OPMYIUPOBAHBI BHIBOJIBI U3 OIBITA.
«4 OGamma» - paboTa BBIIOJHEHA B MOJHOM o00beMe, HO C

HapylIICHUEM yCIIOBHH, OOECIEUMBAIOIINX TOYHOCTh pe3ynbrara. B
Xolle paboTel ObLIa JOMyIIeHAa He Ooyiee OMHOW TPyOOW OMMOKH
win 2-3 MEJKUX HeJoYeTa. B MmpencTaBiIeHHOM OTYETE B OMHCAHUU
HAOJIONECHUHN TOMYIICHBl HETOYHOCTH, C(HOPMYTUPOBAHHBIC BBIBOJBI
HETIOJIHEIE.

«1-3 ©Oamma» - paboTa BEHITIONHEHA MPABWJIBHO, HO HE B MOJHOM
oObeme, BrImonHeHHBIE 00bEM JaeT BO3MOXXHOCTH IONYyYUTh
KOPPEKTHBIE PE3yJbTaThl U CHOPMYITHUPOBATH BBIBOJIBI MO OCHOBHOU
3amaue paboTel. B xome paboThl ObLIM JOMyIIEHBI HEe Oonee 2
rpyObIX OIMMOOK, KOTOpbIE OBUIM WCHPABICHBI IO 3aMEYaHUI0
mperofaBatens. B mpencTaBIeHHOM OTYETE JOMYIICHBI ONTHOKY B
ONHMCaHUU HAONFOICHMIA, ()OPMYITHPOBAHUHU BHIBOJIOB.

«0 - GannoB» - paboTy BBINOJIHEHa HE B MOMHOM oObeMe. O0beM
BBITIOJTHGHHON  pabOTBl  HE  TO3BOJSET  IMONYYUTh  BEPHBIC
pe3yabpTaThl W CAENAarb KOPPEKTHBIC BBIBOABI. XOHI  OIBITA,
M3MEPCHHSI, BBIUKCIICHHS,  HAOIIONCHUS MTPOU3BOIAIUCH
HEMpaBWILHO. bbIIO jmomymieHo Oornee JBYX rpyObIX OHMIMOOK B
xoJie 1abopaTopHOl paboThI, B OOBSICHEHUH, B OOPMIICHUH, paOOTHI,
B COONIOZICHMM TIPaBHJ TEXHHKH OC€30MacHOCTH Ipu paboTe ¢
BEIICCTBAMH M 00OPYI0BAaHUEM, KOTOPBIC HE OBUIH UCIIPABIICHBI JIAXKE
MOCJIe 3aMEYaHUs PeIojaBarers.




22

11.

ArnmaparHoe
oopmienue
MHUKPOOHONIOTHY
€CKHUX
MPOU3BOACTB.

Jlaboparo
pHast
pabora

«5 OammoB» - pabora BHINOJHEHA B IOJHOM O00BEME C
COOJTIOZICHHEM HEOOXOMMOM IMOCIIE0BAaTeILHOCTH U TPEOOBaHUIN K
MPOBEJCHUIO OMBITOB (C yYETOM TEXHHKH OC30MaCHOCTH U
npaBu1 paboTel C MarepuasamMu ©u obopymoBanueMm). Pabota
BBITIOJITHEGHA BEPHO, C pe3yJabTaTaMd H BBIBOAAMH HAuOOJNbIICH
TOYHOCTH. B nmpencraBieHHOM ~OTYeTE JIOTHYHO  OIMHUCAHBI
HaOIONEHUS ¥ CPOPMYIUPOBAHBI BEIBOBI U3 OIIBITA.

«4 Oamnma» - paboTa BBHINOJHEHA B TMOJHOM 00BeME, HO C
HapylIICHUEM yCIIOBHH, O0CCIEUMBAIOIINX TOYHOCTh pe3ynbTara. B
Xolle paboTel ObLIa JOMyIIeHAa He Ooyiee OMHOW TPyOOW OMMOKH
win 2-3 MEJKUX HeJoYeTa. B MpencTaBiIeHHOM OTYETE B ONHCAHHUU
HAOJIONEHUHN OMYIICHBl HETOYHOCTH, C(HOPMYTUPOBAHHBIE BBIBOJBI
HETIOJIHEIE.

«1-3 ©Oamma» - paboTa BBHITIONHEHA MPABWJIBHO, HO HE B MOJHOM
oObeme, BrImonHeHHBIE 00bEM JaeT BO3MOXHOCTH IOIYyYUTh
KOPPEKTHBIE PE3yJbTaThl U CHOPMYIHUPOBATH BBIBOIBI MO OCHOBHOU
3amaue paboThel. B xone paboThl ObUTM JOMyIIEHBI He Oonee 2
rpyObIX OIMMOOK, KOTOpbIE OBUIM WCHPABICHBI IO 3aMEYaHUI0
mperofaBatens. B mpencTaBIeHHOM OTYETe JOMYIICHBI ONTHOKY B
OIMHMCaHUU HAONFOICHMIA, ()OPMYITHPOBAHUHU BHIBOJIOB.

«0 - bannoB» - paboTy BBINOJIHEHa HE B MOIHOM oObeMe. O0beM
BBITIOJTHGHHON  pabOTBl  HE  TO3BOJSET  IMOJNYYUTh  BEPHBIC
pe3yabpTaThl W CAENarb KOPPEKTHBIC BBIBOABI. XOHI  OIBITA,
W3MEPCHUSI, BBIUKCIICHHS,  HAOIIONCHUS MTPOU3BOIAIUCH
HEMpaBWILHO. bbIIO jmomymieHo Oornee JBYX rpyObIX OHMIMOOK B
xoJie 1a00opaTopHOl paboThI, B OOBSICHEHUH, B OOPMIICHUH, paOOTHI,
B COONIOZICHMM TPaBHJ TEXHHKH OC€30MacHOCTH Ipu paboTe ¢
BEIICCTBAMH M 00OPY/I0BaHUEM, KOTOPBIC HE OBUIH UCIIPABIICHBI JIAXKE
MOCJIC 3aMEYaHUs IPeIojaBares.

12.

Bbuoreorexnomno

TUU U 3alIUTa

OKpYyXarolein
Cpenpbl.

Jlaboparo
pHast
pabora

«5 OammoB» - pabora BBIOJIHEHA B MOJHOM 00beMe C
cobmoneHneM HeoOXOANMOW TOCIIEAOBaTENbHOCTH U TPeOOBaHUH K
MPOBEICHUIO OIBITOB (C Yy4EeTOM TEXHHKH O€30MacHOCTH U
npaBui1 paboTel C MarepualamMu ©u obopynoBanueMm). Pabota
BBIMIOJIHEHA BEpPHO, C pe3ylbTaTaMH M BbIBOJAMH HauOONbIIEH

TOYHOCTH. B nmpencraBieHHOM ~OT4eTE€ JIOTMYHO  ONHMCaHBI
HaOmoneHus v c(OPMYIUPOBAHBI BHIBOJIBI U3 OIBITA.
«4 OGamma» - paboTa BBIIOJHEHA B MOJHOM o00beMe, HO C

HapylIICHUEM yCIIOBHH, OOECIEUMBAIOIINX TOYHOCTh pe3ynbrara. B
Xolle paboTel ObLIa JOMyIIeHAa He Ooyiee OMHOW TPyOOW OMMOKH
win 2-3 MEJKUX HeJoYeTa. B MmpencTaBiIeHHOM OTYETE B OMHCAHUU
HAOJIONECHUHN TOMYIICHBl HETOYHOCTH, C(HOPMYTUPOBAHHBIC BBIBOJBI
HETIOJIHEIE.

«1-3 ©Oamma» - paboTa BEHITIONHEHA MPABWJIBHO, HO HE B MOJHOM
oObeme, BrImonHeHHBIE 00bEM JaeT BO3MOXXHOCTH IONYyYUTh
KOPPEKTHBIE PE3yJbTaThl U CHOPMYITHUPOBATH BBIBOJIBI MO OCHOBHOU
3amaue paboTel. B xome paboThl ObLIM JOMyIIEHBI HEe Oonee 2
rpyObIX OIMMOOK, KOTOpbIE OBUIM WCHPABICHBI IO 3aMEYaHUI0
mperofaBatens. B mpencTaBIeHHOM OTYETE JOMYIICHBI ONTHOKY B
ONHMCaHUU HAONFOICHMIA, ()OPMYITHPOBAHUHU BHIBOJIOB.

«0 - GannoB» - paboTy BBINOJIHEHa HE B MOMHOM oObeMe. O0beM
BBITIOJTHGHHON  pabOTBl  HE  TO3BOJSET  IMONYYUTh  BEPHBIC
pe3yabpTaThl W CAENAarb KOPPEKTHBIC BBIBOABI. XOHI  OIBITA,
M3MEPCHHSI, BBIUKCIICHHS,  HAOIIONCHUS MTPOU3BOIAIUCH
HEMpaBWILHO. bbIIO jmomymieHo Oornee JBYX rpyObIX OHMIMOOK B
xoJie 1abopaTopHOl paboThI, B OOBSICHEHUH, B OOPMIICHUH, paOOTHI,
B COONIOZICHMM TIPaBHJ TEXHHKH OC€30MacHOCTH Ipu paboTe ¢
BEIICCTBAMH M 00OPYI0BAaHUEM, KOTOPBIC HE OBUIH UCIIPABIICHBI JIAXKE
MOCJIe 3aMEYaHUs PeIojaBarers.
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Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)

10

Ha nucemeHHyI0 KOHTpONbHYIO pabory orBomutcs 90 MunHyT (BCe
3aHsATHE). TeMa paboThl CBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 omHMOOK U HEIOYETOB,
JOMYCTHII He OoJiee OHOTO HeAoUeTa.

6-7 0anoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHI B
Hell He Oojiee OIHOM HEerpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.

4-5 Gaya — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMYCTHI He Oonee ABYX rpyObIX OmMOOK, Wi He Oomee
OJHOU TpyOOif U OTHOW HErpyOOi OMMOKK W OJHOTO HEIOUYeTa, WU
He OoJee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.

2-3 Oamna — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOTMYCTHIT HECKOJIBKO HEAOUETOB HIIH Oojiee 3 TpyObIX OLIHOOK.

13.

OTBeT Ha PK3aMCHE

25

1-9 GannoB — CTyAEHT pacKpbll OCHOBHBIC BOIPOCHI U 3aJaHHA
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»

10-19 GannoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
Ousera Ha OLIGHKY «XOPOLIOY,

20-25 06amnoB — CTYyAEHT PAacKpbLl OCHOBHBIE BOMPOCH M 3aaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

14.

Hroro 3a cemecTp

100

HroroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHON 1Kajge W B TPATUIIMOHHOMN

YeThIpEX0a/UIbHON  IIKAJIe.

[TepeBon

100-6amapHOM  PEUTHHTOBOW OIEHKH 10 JUCIUIUIMHE B

TPaJAULIMOHHYIO YEThIPEXOaUIbHYIO OCYLIECTBIISIETCS CIAEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

KounrtpoJsbHnast padora

Tema 6. [lepcieKTUBBI pa3BUTHS OMOTEXHOIOTHU

1 MukpoOnoIorHuecKuii MeTO MOTy4YeHHUsI aMUHOKHCIIOT.

2 MuKpoOHOIIOrHYeCKU METOT TTOJTyYCHHUST aHTHOMOTHKOB.

3 depmeHTHBIE TpenapaTbl, 0COOCHHOCTH MOTY4YEHUS, TPUMEHEHHUSL.

4 ITpoayueHThl U CpebI.

5 BuOTEXHOJOTHS B PELICHUE YHEPTETHUECKUX MTPOOIIEM.
6 Hcnonp3oBaHHE MUKPOOPTaHU3MOB B IIPOLIECCax JOOBIYM MOJE3HBIX HCKOIIAEMBIX.

7 BUOTEXHOJIOTHYECKUE METO/IbI IEPEPaOOTKH TOPOACKUX CTOYHBIX BO/I.

Tema 12. BuoreoTexHoIIOruM U 3aluTa OKpyKarolen cpeibl.

OcCHOBBI U MOHATHUSI OMOAPKOHOMMKH Kak HayKu. [IpoBeseHre aHanu3a pelHKa, OIIEHKa MUPOBBIX TPEHAOB U
MO3UIIMOHUPOBAHNE OTEUYECTBEHHBIX BO3MOXHOCTEH. [IpeqnokuTh myTu pa3BuTusi OMOSKOHOMUKH C
Y4E€TOM PUCKOB. YKa3aTh BO3MOKHbIE MYTH UX PELICHUSI.



Bbuopemenuarus. [IpoBecTH cpaBHUTENBHBIN aHAN3 TEXHOJIOTUN OMOpEMEIUaIluu, IPUMEHSIEMON ISt
3alUThl OKPYXAIOWIEH Cpenbl, ¢ TPaAULUUOHHBIM METOAOM OYMCTKH, BBIIOJIHSIOIIUM AaHAJIOTHUYHYIO
3a7a4y. YKas3arb JOCTOMHCTBA W HENOCTATKU. [IpeyioKUTh pelIeHus 10 YCTPAHEHUIO HEJOCTATKOB B
MIPUMEHEHUN COBPEMEHHOUW OMOTEXHOIOTHH.

CpaBHUTH C HCIIOIB30BAHMEM HAy4YHOH JMTEpaTypbl MPHUPOAHBIE U T€HHO-MOAU(PHUIIMPOBAHHBIE
IITAMMBI-IIPOJTYLIEHTHl OJHOTO M3 BUTAaMHHOB IO BBIOOpY CTyZIEHTa

JlaGoparopHasi paéora

Tema 7. I[lousiTve ¥ OCHOBBI OMOIKOHOMUKH.
JlaGoparopnas pabota "C-1 mmardopma.

Tema 8. ESG u ycroitunBoe pazsutue. Opranuueckast MpoayKIus
Jlaboparopnas pabora "ESG u ycroitunBoe pa3Butue".

Tema 9. ITpumeps! UCTONBb30BaHUS OMOTEXHOIOTHUI
JlaGoparopnas pabora "OcHoBBI TpaHChOpMaLuu OakTepuil.”

Tema 10. IlITamMbl, My3eu, HaTEHTOBAHUE.
Jlabopatopnas pabora ""Lux-0noCceHCOpHI: CO37aHuEe M HAINpaBJICHUS UCIIOIH30BaHUS".

Tema 11. Anmaparaoe odopmIIeHHEe MUKPOOHOIOTHUECKUX TIPOU3BOJICTB.
JlaGoparopnas pabota "OOmmas crpareruss KOHCTPYMPOBAaHUS MITAMMOB-TIPOAYLIEHTOB (hepMEeHTOB'.

Tema 12. BuoreoTexHoIOruM U 3alIUTa OKPYKarolen cpeibl.
JlabopatopHas paboTa "bHOTreoTEXHOIOTHH U 3alTuTa OKPYXKaIomen cpenbl'.

Omnpoc

Tema 1. BBenenue B npeaMer
1 OcHoBHBIC 1IeNH U 337]a4U OMOTEXHOJIOTHH.
2 Hcropus pa3BUTHS HAYKH.
3 Yro Takoe OMOTEXHOJIOTHYECKHI MpoIiecc.
4 Kakue BBIACISIIOT TPUHITUIIBEI OMOTEXHOJIOTHH.
5 IlpeumyiiecTBa OUOTEXHOJIOTUS TIEPE]] IPYTUMHU BHIAMHU TEXHOJIOTHIA.
6 IlepBoouepenHbie 3a/1a4l COBPEMEHHON OMOTEXHOJIOTHH.

Tema 2. IIpomblnieHHass OMOTEXHOJIOTHS
1. Texunueckast BOOPY>KEHHOCTh OMOTEXHOJIOTHUECKUX MTPOLIECCOB.
2. [IpyHIUIBI TEXHUYECKOTO OCHALICHHS OMOTPOU3BOJICTB.
3.XuMuueckas KOpposHsl.
4. duzndeckas (ANMEKTPOXUMHUIECKAsT) KOPPO3HUS.
5. buonornyeckaskopposusi.
6. HTEeHCUBHOCTH PabOTHI 00OPYIOBAHMS.
7. HexoTopble 0COOEHHOCTH KYIBTHBHPOBAHUS OHMOOOBEKTOB.
8. Obe3BpekMBaHUE OTXO0B OMOTEXHOJIOTMUYECKUX MTPOU3BOACTB.

Tema 3. MnxeHepHas 3H3UMOJIOTHS
1. Knaccudwukanus (epMeHTOB.
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. I'myOuHHBII METON IPOU3BOACTBA (PEPMEHTOB.

. IIpon3BoacTBO (hepMEHTOB NPH MMOBEPXHOCTHOM KYJIHTHBHPOBAHUH ITPOTYLIEHTOB.

. Ummobunm3anust pepmentoB. OO11as XxapakTeprucTka MMMOOUIM30BaHHBIX (DEPMEHTOB.
. Kimaccudukanus nHocureneit 1yt pepMeHTOB.

. Mertoas! nMMoOuIM3anuu GEepMEHTOB.

N N D R~ W N

. [IpuMeHeHne UMMOOMITN30BaHHBIX (PEPMEHTOB.

Tewma 4. buosHepreTrka u OMOJIOTHYECKHE TTPOIIECCHI MEPEPadOTKH MHHEPATLHOTO CHIPhS
. buomeranorenes.
. Dranbl GuoMeTaHOreHe3a.
. Ucnonp30BaHMe OTXO0B MUIIEBOM MTPOMBIIIICHHOCTH JJIsl IOJTy4YeHUs Onorasa.
. Ucnonp30BaHNe OTXOZ0B CEIBCKOTO XO3SHCTBA [ MOTy4YeHHs Ouorasa.
. Ilomyuenue Ouorasza B Poccun.
. [Tomyyenue 6uoraza B Uaanu u Kutae.
. [Tomyuenue nemeBoro OMOCMHTETUIECKOTO 3TAHOIIA.

00 3 N L LN

. CnupT - aJIbT€pHATUBHBINA UCTOUHHUK SHEPTHUU.

9. BuoreorexHoI0TUI BbIIIICJIAYBAHU S MCTAJIJIOB.

10. buoreorexHoorus 00eccepruBaHus yIIICH.

11. buoreorexHonorus u 60pr6a ¢ METAHOM B YTOJIBHBIX IIaXTaXx.
12. broreoTexHoI0THS U TTOBBIIICHHE HE(PTEOTIauH TIJIACTOB.

Tema 5. MukpokiioHalIbHOE pa3MHOkKeHUE. KiieTouHas U reHeThueckasi MHKEHEPHS.
. Ky.HI:TI/IBI/IpOBaHI/Ie COMATU4YCCKUX KJIICTOK: XapaKTCPUCTHUKA, BBCACHUC B KYJIBTYPY, IACCUPOBAHUC.
. [IpuMeHeHre N30IMPOBaHHBIX MPOTOILIACTOB.
. CrtocoObI mosryueHust ¥ KyJIbTUBUPOBAHUS IPOTOIIIACTOB.
. CriocoObI crnusiHus IPOTOILIACTOB.
. Buner comarnueckux ruOpuaoB.
. BO3BMOXHOCTH r€HHOW WHKEHEPHH.
. 'eHHas nHXeHepUs Kak HayKa, METO/BI.

0 3 N L LN

. MeTtoabl reHHOW WH)KEHEPHH.

9. UcTopus reHHOW NHXEHEPUH.

10. OcHoBHBIE DepPMEHTHI: PECTPUKTA3BI, TUTA3BI, IOJTUMEPA3HI.

11. MexaHu3M AeicTBUsI pecTpUKTa3, cuctreMbl MetunupoBanus JJHK.
12. TTocTpoeHue KapT peCTPUKILIHH.

13. KoncrpyupoBanue pekomOuHanTHbIX JJHK.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILINHE IPOBOAUTCS B OpME IK3aMeHa

Tunosbie Bonpockl 3xk3ameHa (I1K-4)
1 IIpeameT OMOTEXHOIOTHSI.
2 OcHOBHbBIE HalpaBJICHUS UCCIEN0BAaHU, CBA3b C IPYTMMH HayKaMH.
3 Mertons! uccienoBanuii. OObEKTH OMOTEXHOIOT M.

4 TTpuHIUMBI TOI00pa OMOTEXHOIOTUYECKUX OOBEKTOB: MOJIENIbHBIE 1 0230BbIE MUKPOOPTaHU3MBI,

[ITAMMBI MUKPOOPTaHU3MOB, UCIIONIb3yeMbIe B OMOTEXHOIOTHH.
5 IlpuHuuMnuanabHbIe TOAXOABI K YAYUYIIEHUIO IITAMMOB IPOMBIIITIEHHBIX MUKPOOPTaHU3MOB.
Bomnpocsi o Teme «brno3koHOMUKA 1 UCTIOJIB30BAaHUE OMOTEXHOJIOTHI
1. Onpenenenue, 3a1a49u U eI OMOIKOHOMUKH.
2. Orpacnu 6noskoHOMHKH. VX comeprkaHre U pa3BUTHE.
3. IlpakTuueckoe MPUMEHEHHWE M BIUSHUE OMOIKOHOMHUKH Ha MPOW3BOJCTBEHHBIC MPOIECCHI.
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4. TloTeHuuana pa3BUTHS OMO’KOHOMHUKH B MUPE - TPEH/IBI U BO3MOXKHOCTH.

5. OteuyecTBEHHBIE BO3MOXHOCTU Pa3BUTHS OMO’KOHOMUKH (C MO3UIUH HAYYHO-TEXHUYECKOTO,
TEXHOJIOTMYECKOT0 YPOBHS, C OLEHKOW MEPCIEKTUB OTEYECTBEHHBIX MPOU3BOICTBEHHBIX BO3MOKHOCTEN ).

6. Posib 1 MeCTO OMOTEXHOJIOTHI B OMOIKOHOMMKE.

7. JIBoiiHOE MpUMEHEHHE OMOTEXHOIOTHUH.

8. Buonoruveckas 6e3omnacHoCcTh. KOHTpOIB, HEraTHBHBIC CIICHAPUH, CIIOCOOBI TIPEA0TBPAICHHUS.
9. VYcnoBusi IpUMEHEHHUST OMOTEXHOJIOTUN B PA3IUYHBIX OTPACISIX W IMEPCTICKTUBBI UX PA3BUTHUA.
10. 3Hauenue OMompenaparoB B TOOBIYE YIIIEBOIOPOIHOTO CHIPhS U MOTEHITHANE €ro epepadoTKy.

11. Ponp OMOTEXHONOTHI B MPOU3BOACTBE (hapMaleBTUYECKON MPOAYKIUH U B 001aCTH
37paBOOXPaHEHUSI.

12. OcHOBHBIE TPUHIMIIBI U KOMIIOHEHTHl OMOTEXHOJOTHUYECKUX MPOIECCOB MOIYyUYEHUS
(apmalneBTHYEeCKIX CyOCTaHIIMI U JIEKapCTBEHHBIX IPENapaToB.

Bomnpocsl no teme «ESG u ycToitunBoe pazButue. Opranuydeckasi IpOoayKIHs»

1. Ompenenenue ycTOMYMBOTO pa3BUTHS M opraHuyeckoil mpoxykiuu. Conepxanue abOpeBUaTypsbl
ESG.

. Ilenn m 3amaun ycTOMYMBOrO pa3BUTHSA. ba3oBble NPUHLMIIBI, KPUTEPUU U MAPAMETPBHI.
. Bnusisnue ESG Ha phIHOK - OIIEHKa pUCKOB, MHTErpalys, BO3MOKHOCTH.
. MHpuKaTopsl ycTOM4MBOro pa3BuTus. POpMUPOBAHKUE U POJIb PEUTUHTA.

. BrnusiHue OMOTEXHOJIOTHIA Ha aKTyaJbHBIE IPOOIEMBI SKOJIOTHH.

. Hpouecc COBCPUHICHCTBOBAHUA XHMHUUYCCKUX IIPOLHECCOB MW afdalTalud IMpOU3BOJACTB B COOTBETCTBUH

2
3
4
5. IHCTpyMEHTBI U METOABI JUIsl JOCTHXKEHHUS YCTOWYMBOTO Pa3BUTHS B OTPACISAX SKOHOMHUKHU.
6
7
C COKpallleHHEeM HETaTUBHOIO BIIMSHUSA Ha OKPYKAIOUIYIO Cpey.

8

. DOKOHOMHYECKHUE, MPABOBBIE U HKOJIOTMUECKHE aCMEeKThl OMOTEXHOIOTHYECKOTO0 MPOU3BOCTBA
(dapmalieBTHYECKUX CyOCTaHIIUI U JIEKAPCTBEHHBIX MTPenapaToB.

Bomnpocsl no teme «IlITammbl, My3€eH, TATEHTOBAHUEY

Omnpenenenye MTaMMOB, UX IPYNIbl U XapaKTepHble 0COOEHHOCTH.
TpeOoBaHus K BHIOOPY ILITaMMA.

Oramnbl paboTel ¢ mTamMmMmaMu. CyTh U Pe3ysIbTar.

[MopnepxuBaroiias ceneKius Ha IpeanpusTUH.

My3eun mraMmmMoB Ha IPOMBIIIIEHHBIX NPEANPUITHAX - LEIU U 3a7a4u.
[TareHTOBaHME MTAMMOB - CYTh U LIEJIH MPOLEAYPHL.

3aja4u IENOHUPOBAHUS B YIIOJHOMOYEHHBIX KOJUIEKIHSX.

@DopMBI ACTTOHUPOBAHUS U KX OCOOCHHOCTH.

A e B Al ol

Oco0eHHOCTH MITaMMOB-ITPOAYLIEHTOB, UCIOIb3yEMBbIX JUIS MTOJTy4YEHHUs JIeKapCTBEHHBIX MPENaparoB.

Bompocer o teme «AnmapatHoe oQopmIiIeHHE MHKPOOHOIOTHYECKHX MPOU3BOACTBY»

Llenouka TEXHOIOTMYECKOTO IpOIIECCA.

Heob6xoarmoe o6opyaoBaHue Jisi TPOU3BOICTBA OMOIPETIapaToB.

MeTonpl BBIICICHUS U OYUCTKHU MPOTYKTOB OMOTEXHOJIOTUH.

[TonsiTne maboparopHbIl periaMeHT. XapaKTepHble 0COOEHHOCTH.

[ToHsTHE MPOMBIIITIEHHOTO perIaMeHTa. XapakTepHbIe 0COOCHHOCTH.

TpynHocTH MacITaOUpPOBaHMS TEXHOJIOTHH B YCJIOBUAX KPYIMTHOTOHHAKHOTO MTPOU3BOICTBA.
TpeboBaHus IPOU3BOACTBEHHON MPAKTUKUA B OMOTEXHOIOTUYECKOM (hapMalleBTUYeCKOM ITPOU3BOJICTBE.
[Tpunnuner cuctem GLP, GCP u GMP.

Bompock! o Teme «buoruapomeTamtyprush»

NN Rk WD =

1. Omnpenenenre 6MOre0TEXHOIOTUU U OMOTUAPOMETAIITYPTUH.

2. BuornapomMeranayprus u ee mpeuMyIIecTBa AJs nepepadboTKi KOHKPETHBIX THIIOB MHHEPAJIBLHOTO
CBIpPbA.
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4. OCHOBHBIE TPOIIECCHI, JEKAINUE B OCHOBE OMOTCOTEXHOIOTUYECKOTO MOTYUYEHUS METAIIIOB.

5. OCHOBHBIE TaKCOHOMHYECKHE W (PH3HOIOTUYECCKHE TPYIITBI MUKPOOPTaHU3MOB, HCIIOJIE3yEMbIC B
OMOTeOTEXHOJOTHUECKUX MPOIECccax.

6. B3anMoneiicTBUM MUKPOOPTaHU3MOB C CYIb(OUIHBIMU MUHEpaTaMH.

7. BroTtexHoMOTMM NMOTYYEHUS METAIIJIOB U3 PY/ U OCHOBHBIE TEXHOJIOTHUECKHE MPOIECCH (KyYHOE,
peaxkTopHOe OMOOKHUCIICHHE).

8. [IpakTndeckoe nmpuMeHeHue ONOTEXHOIOTHH ISl MTOTYYCHHS METaJUIOB.

9. [lepcnieKTHBHBIC TEXHOJIOTHH MOTYYCHUST METAIUIOB U3 PYII.

10. TexHOT0rMM OUMCTKH CTOUHBIX BOJ OT Cy.TII:(l)aTOB, HMOHOB MCTAJIZIOB, IMaHKW A4 U THOLIKaHAaTa.

Bonpocsl no teme «MUKpPOOHOIOTHYECKHE METONbI MOBBIIICHHUS He()TEOTAauN)
1. Omnpenenenne HEPTIHON MUKPOOHUOIOTHH, M €€ OCHOBHBIX 3a71ad.

2. Kakoe MecTo 3aHMMAaOT MHUKPOOHOJIOTHYECKHE METObI MOBBIIICHUS HEPTEOTAAYH B 00IIEM
mporecce pa3padboTKu HEPTIHOTO MECTOPOXKICHHSI.

3. Cneuuduyeckne (U3NKO-XUMUYECKHE (AKTOPbI, XapaKTEpHbIE IS HEPTSIHBIX MECTOPOKICHUI.
4. OcHOBHBIC (DYHKIIMOHAJIBHBIC TPYMIEI MHKPOOPTaHM3MOB HE(TSHBIX IUIACTOB.
5. Kiaccuueckast cxema TpoprueCcKon IeTH 3aBOJHAEMOro He(hTSIHOTO IJIacTa.

6. JuccuMuiIsMoHHast cynbdaTpenyKius, OCyllecTBIseMasi Ha MECTOPOXKACHUAX HePTH
aHa’pOOHBIMH TE€TEePO- U aBTOTPO(PHBIMU MUKPOOPTaHU3MaMH.

7. Tunbl MeTaHOTEHE3a B HETAHBIX IJIACTaX.
8. HedreBpITecHsI0IIME META0OIUTHI, UX KJIaCCU(UKAIUSA U IPUHIUI JEHCTBUS B HEPTSIHOM IUIACTE.
9. Knaccudukanus v TpHHIUI BBIOOpa OMOTEXHOJIOTHI IMOBBIICHUS HE(DTECOTAAYH TIACTOB.

10.  Croco6 nonaBieHus KU3HEAEATENILHOCTU CyIb(haTpeyIUpYIONNX OaKTepUil U CHIKEHHE
CEPOBOJIOPO/IA B TUIACTOBBIX (prrongax.

Bomnpocsr mo Teme «TeXHOI0rnr OYNCTKH CTOYHBIX BOJI

1. Macmtad u pojb OYMCTKH CTOYHBIX BOJ B KAYECTBE JKU3HH YEIIOBEKA, YKOJIOTUH.
2. CyTb TEXHOJIOTUH OYUCTKUA CTOYHBIX BOJ.

3. OT 4ero YUCTAT CTOYHBIE BOJbI — OCHOBHBIE 3aTrPS3HUTEIH.

4. OCHOBHBIE TIPOIIECCHI, JICXKAIIUE B OCHOBE TEXHOJIOTUH OYUCTKU CTOYHBIX BOJ ((prusmueckue,
XUMUYECKHE, OMOIOTHYECKHUE).

5. OcHoBHBIE (U3MOIOTUYECKUE TPYIIBI MUKPOOPTaHU3MOB, HCIOJIb3yeMbI€ B TEXHOJIOTUSAX OUUCTKH
CTOKOB.

6. Uto Takoe akTUBHBIN WJ. THUIIBI MO MPUKPEIIIEHUIO, CTPYKTYpE.
7. buoxummuueckue ocHOBBHI ynaneHus C.

8. buoxumuueckue ocHOBBI ynajaeHus N.

9. buoxumuueckue OCHOBBI yaneHus P.

10. CyTb TEXHOJIOTH AHAMMOKC

11. bazoBas cxema OYHCTHOTO COOPYKEHHUS.

12. ITonsiTne 6MopeakTopa — adpOTEHKA.

13. OcHOBHBIE 30HBI peakTopoB 1o yaaneHuto C, N, P.

14. Yto Takoe penuki?

15. [loHsiTHe ¥ Ha3HAUEHHE METAHOBOTO COpa’KUBaHMUSL.

16. MO>XHO JIM OYUCTUTH BOAY OT $J10B?

17. CBsI3b OUUCTKU CTOYHBIX BOJ M BO3/1yXa, UCIIOIb30BaHUE OMO(UIBTPOB.

Bomnpocs! o Teme «bropemennariysi moyB ¥ BOIOEMOB, 3arpsI3HEHHBIX HEPTHIO U He(PTEnpoIyKTaMHy,
TSOKEIBIMH METaJlJIaMU, TepOMLUIaMU, MECTUIMIAMH U JIp. BBICOKOTOKCUYHBIMU COCAMHEHUSIMHU
AQHTPOIIOIE€HHOU MTPUPOIBD»
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1. Yro takoe 6nopemeananusi? Ee monoxxuTensHble CTOPOHBI.
2. YrneBoaopOIOKHUCIAIONINE MUKPOOPTaHU3MBbI — OCOOEHHOCTH METa00IU3Ma.

3. ®akTOopbl, BIUAIOMINE HA CKOPOCTh CAMOOYMIIICHUS TOUBBI M 3P EKTUBHOCTH IPUMEHEHUS
OuonpenaparoB B IOYBE M BOJHOMU cpejie.

4. TlapameTpsl, 0 KOTOPHIM Pa3InYalOTCss Ouomnpenaparsl i OHOpeMeUaIliy ITOYB H BOJOEMOB.

5. Ucrounmnkmu 3arpsA3HEHUC II0YB, IMOBEPXHOCTHBLIX W T'PYHTOBBIX BOO PAAWMOHYKIIHMAAMHU U TAXKCIBIMU
METaJlllaMU.

6. CrocoObl 3aXOpOHEHUS KUJIKUX PAAHOAKTHBHBIX OTXOJIOB.

7. Kakue ¢u3HOIOTHYECKHE TPYIIBI MUKPOOPTAHU3MOB SIBIISIFOTCS MIEPCIIEKTUBHBIME areHTaMu st
co3/aHusi OMOTEOXMMHUYECKOTO Oaphepa Ha IMyTH JIBHKEHUS MOA3EMHBIX BOJ, 3arPs3HEHHBIX
KOMIIOHEeHTaMH kuakux PAO?

8. BiusiHue MHKpOOPraHM3MOB Ha CHWXKEHHE MHIPALlMM MaKpOKOMIIOHEHTOB KuUJIKux PAO ¢ TokoMm
MOJI3€MHBIX BO/I.

9. /IBe CTOpOHBI OHOM Mealiv: 3alMIIATh WK pa3pyliaTh MIaCTUK?

10. IlonsTHE TsXKENBIE METAJUIBI, TOKCUUECKOE IEHCTBUE HA MUKPOOPTaHU3MBbI
11. buoxumMuyeckue OCHOBBI YAAJICHUS KATHOHOB METAJIJIOB U3 PACTBOPOB

12. buoxuMuueckue OCHOBBI yJIaJI€HUsI aHHOHOB METAJUIOB U3 pacTBOPOB

Bonpocsl nmo teme «OCHOBBI KOMIIOCTHPOBaHHUE, JIAOOPATOPHbIE
Y TIPOMBIIIUIEHHBIE YCTaHOBKW»

—

. UTo Takoe KoMIoCTHpOBaHUE?
. Kakoi1 mpoayKT noiy4daroT Npu KOMIOCTHUPOBAHUHM, TANTE €r0 XapaKTEPUCTHUKY.
. Kakue temneparypHeie pekxuMbl?

2

3

4. Kakue onTUMaJIbHBIE YCIOBHS KOMIIOCTUPOBAHUS?

5. [IpuBenuTe mpumMep nporecca 1 MUKPOOPTaHU3MOB MPU AKCTPEMATIBLHO BBICOKHX TEMIIEpaTypax.
6

. OcHOBHBIE TPYIITBI MUKPOOPTaHU3MOB-JIECTPYKTOPOB OHOpa3iaraeMoro ObITOBOr0 Mycopa.

~

. IlpuBenute mpumep, Kak HM3MEHSUIOCh MUKPOOHOE COOOINECTBO MPHU CO-KOMIIOCTHPOBAHUU IMUIIEBBIX
U arpooTXoA0B?

8. IlpuBegute mpumep 1aOOPaTOPHON YCTAaHOBKH KOMIIOCTHPOBAHUS, €€ Ha3HAYCHHE.
9. Buapl, 00beM arpooTX0A0B U MPAKTHUECKUN TPUMED peaTu3aIiK TEXHOJIOTHH.
10. Bunpl, 00beMbl MyHULIMIAIBHBIX OTXOJOB M IMPAKTUYECKUE MPUMEPHI pean3aluu TEXHOIOTHH.

Bomnpocsl o Teme «MeTaHTeHKH, aHa’poOHOe cOpakuBaHue, 1a00paTOpHbIE U MPOMBIIIICHHBIE
YCTaHOBKN

1. Mcropusi mcnonb30BaHUS OHOrasa Kak albTePHATUBHOTO HMCTOYHUKA SHEPTHUH.

2. TlonsTHe mporecca aHadpOOHOTO COpaKUBaHHS ISl MOMY4YCHHs OWoraza W JAPYTUX IEHHBIX
MPOYKTOB METa0OIM3Ma.

3. OcHOBHBIE CYOCTpaThl A1 aHadPOOHOTO COpaKUBAHMS.
4. Dtanbl aHa’pOOHOTO COpaXKMBaHUS, OCHOBHBIC (H3UOJIOTMYECKUE TPYIITBI MUKPOOPTaHU3MOB.
5. OCHOBHBIE TUMHUTHPYIONIKE (HAKTOPHI MPOIECca aHadPOOHOTO COpaKUBAHMS.

6. HaulOonee 3HaUMMBIC TEXHOIOTUYECKUE TAPAMETPBI, BIUSIONINE HA TPOIECC aHAIPOOHOTO
COpaXMBaHWSI.

7. Krnaccugukaius TeXHOIOTHH aHA3pOOHOTO COpaKUBAHMUS.

8. OCHOBHBIE KOHCTPYKITMH aHA3POOHBIX PEAKTOPOB.

9. Orpanuyenus aHa3pOOHOTO COpaKMBAHUSI.

10. Bo3Mo)xHBIE ITyTH MPEOAOICHHUS CYIIECTBYIOMNX OTPAaHUYCHUH aHA3POOHOTO COpakKMBaHUS.
11. HoBble TpeH/IbI B aHA3POOHOM COpaKMBAHUU.

TunoBble 3axanus s dxk3amena (I1K-4)



ESG. BriOepute KOMIIaHHIO, KOTOpasi peaji3yeT MPOLECChl, CBS3aHHBIC C UCIOJIIb30BAHUEM
MIPOMBINIUICHHBIX OnoTexHonoruii. Caemnaiite o0IIyto oneHKy ero agdextuBHocTh 1m0 ESG-(hakropam.
Vienure ocoboe BHUMaHHE CICIYIONIMM XapaKTePUCTHKAaM: BIHMSHUEC Ha OKPYKAIOIIYIO Cpery
(armocdepy, runpocdepy, murocdepy), odpalieHHe ¢ OTXOIAMH, PUCKH, 0€30MacHOCTh NMPUMEHEHUS
TeXHOJIIOTUH. BrisiBuTE ipobnemHbie oonactu. [IpeniokuTe cTpareruio TalbHEHIIEro pa3BUTHS, C
YCJIOBUEM PEIICHHs BBIABICHHBIX NpoOiieM. OLeHHTe MOTSHIUAI JATbHEHIIEro IPUMEHEHUS
aHAJM3UPYEMOM TEXHOJIOTHH.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI
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Orenka T — Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
TOCTHXKEHHMSI pe3ynbTaTa)
IK-4 Nmeer BbICOKMI YpOBEHb 3HaHWW OO0 OCHOBaX OHMOTEXHOJIOTHH.
OTIIHYHO» Omnpenensier OHMOJIOTHYECKYIO 06e301acHOCTh MIPOIYKITAN
(85 - 100 6anoB) OMOTEXHOJIOTUYCCKUX TPOU3BOACTB. BBIZCIIET M MPOCIICKHUBACT
MEX TUCIIUITHHAPHBIC CBSI3H.
«XOPOLIO» I1K-4 HwmeeT mocraTouHblil ypOoBEHb 3HaHHMM 00 OCHOBaX OMOTEXHOJIOTHU.
(70 - 84 6amoB) Briienser u mpociiexxuBacT MEKIUCIMILTHHAPHBIC CBSI3H.
«ynosnerBoputensao» [[TK-4 Nmeet 6a30BbIi ypOBEHb 3HaHUN 00 OCHOBAaX OMOTEXHOJOTHH.
(50 - 69 6amnoB)
«HeymosieTsopurensHoy [[IK-4 He umeer 3HaHMii 0 OMOTEXHOJOrMYECKHX Tpoleccax. Marepuai
(menee 50 6annos) u3naraercs 6e3 MPUMEHEHUS! HayYHOH TePMUHOJIOTHH.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHM IO TMCIUIIMHBI (MOXYJIA)

5.1 Meronuueckue yKa3aHus IO OPraHU3aUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
conepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKKe MOPSAIOK U3YUEHHsI U MTPEToaBaHus yueOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT pa3ziensl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIlMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe U HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONOJIHUTEIbHAS JINTEpATypa.

B pazmene «MarepuanbHO-TEXHUYECKOE OOECICUeHUE TUCIHMIUIMHBL, TMPOTPaAaMMHOE OOecreueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD) COACPKHUTCS IMEpPEUeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
MACIIATLIMHEL

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Tpu n3yuennu u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro C YYEeTOM PEKOMEHJOBAHHOM JIOMOIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEILHOM M3Y4YEHHH TEOPETUYECKON TEMBI CAENIaTh KOHCIIEKT, HCIIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit
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PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (OpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHUKOB U JINTEPATYpPBI I10 TEMATUKE JICKLIUN.

KoHCHeKT JIeKInu JOIKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax paclieuyaTKH BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JMUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpA, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh NOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XO4Yy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIrO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbU MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 00001eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHalMy 10 OATOTOBKE K OTAEIBHBIM 3a/IaHUSM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpOCam
MPAKTHYECKOTO 3aHATUS C LIEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OL[CHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEIIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTABICHHON yueOHOIl 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMH M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepHUaa;

- PallMOHAJILHOCTb UCIIOJIBb30BaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMBI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PECypChl. COOTBETCTBHUE CONEPXKAHHS M JUTEPATYphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTh MPE3CHTYEMOTO Marepuara,

- odopMiieHHE Mpe3eHTAlMU: 00bheM (OMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaATOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaME€HTa, SMOIMOHAJIBHOCTh, YMCHHUC
OTBETUTH HAa BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:
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- CoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH IJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHaTbHOW WU y4eOHOU
JEeSATeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Makcumosn, I. B., Bacmnenxo, B. H., Kmmmenko, A. W., MakcumoB, A. I., JlemkoBa, H. B.
TeopeTnueckue u MPaKTUYECKHE ACTIEKTHI UCIIOJIb30BaHUS OMOTEXHOJIOTHH U TEHHON HHXKEHEPHH : yueOHoe
nocobue. - Becb Cpok OXpaHbl aBTOPCKOTO TIpaBa; TeopeTHYecKWe M NPAKTUYECKHE aCIEKThI
UCTIONb30BaHus OnoTexHonoruu . - Caparos: At [lu Op Menua, 2018. - 471 c. - Tekct : 3neKTpOHHBIN //
IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/73635.html

2. Yeunna O. H. Obmas 6uorexnonorus : Y4eOHoe mocodue it By30B. - ep. U J10m; 3-e u3.. - MockBsa:
FOpaiit, 2021. - 266 c. - Tekcr : onekrponnerii // DBC «IOPAUT» [caiir]. - URL:
https://urait.ru/bcode/474715

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Ans6eprc b., bpeit Jl., Xonkun K., Ixoncon A., JIetouc JIx., Padgd M., Pobepre K., Yonrep I1. OcHoBEI
MOJICKYJISIPHOW OMOJIOTUU KJIIETKH. - 2-€ W3., ucp.. - Mockga: Jlaboparopus 3nanwuii, [201. - 768 c. : wi.,
IIB. WJI., Ta0m.

2. Kpebe k., Tonnmreitn 3., Kunnarpuk C. I'ensl o Jlbtonny : Monorpadus. - Mocksa: Jlabopatopus
3Hanui, 2021. - 922 c. - Tekcr : anexkrponHsiit // O5C «KoHCynbTaHT CTyAeHTa By3a W MenBy3a [caiT]. -
URL: https://www.studentlibrary.ru/book/ISBN9785932085066.html

6.3 VlHble HICTOYHUKHU:

1. buomonexyna - https://biomolecula.ru/

2. Knaccuueckast 1 MosekyisipHast ouonorus - http://molbiol.ru/
3. Mon6wuo.py - http://molbiol.ru/

4. PubMed - http://www.ncbi.nlm.nih.gov

7. Matepua/ibHO-TEXHMYECKOe o0ecnevyeHue TUCIHUILINHBL, IPOrpaMMHoOe o0ecneyeHue,
npogeccnoHalbHbIe 0a3bl JaHHBIX U HHPOPMALIMOHHBbIE CIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATHN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ y‘-Ie6HI>Ie AyaIuTOpruu JId TIPOBCACHUA 3aHATUN JICKHIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYLIErO KOHTPOJIA M IPOMEXKYTOYHOM arrecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS IS CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHust AJ1si CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieH sl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIMOHHOTO 000PY/I0BaHUS,
o0ecreYnBarole TEMaTHYECKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:

Microsoft Office [Ipodeccronanbhsrii mioc 2007

7-Zip 9.20

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
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Onepannonnas cucrema Microsoft Windows 10

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence
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