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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 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOCHUS JUCLUIIIIUHBIL:

- Hay4YHO-HUCCIIEOBATEIIbCKUN

- 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, o0yueH
OTIPEIETISIOIIX us
MEXIUCIUTUTMHAPHBIE | OyHas
CBsI31 (cemect
p)
718
1|OcHOBBI +
OMOTEXHOJIOTUU
MHKPOBOOPOCIEH




2 |IIpaxTuka no +
npoQHITIO
poheCCHOHATTLHOU
JeSITeIbHOCTH

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

2. MecTo mucuuiuiaabl B cTpykrype OII 0akanaBpuara:
JucuunnuHa «bUOTEXHONOTHS» OTHOCUTCS K 4YacTH, (OPMHUPYEMON YYaCTHHKaMHU OOpa30BaTENIbHBIX
oTHomeHuH, ydeOHoro muana OIl mo Hanpasnenuro noaroroku 06.03.01 - buonorusi.

Jucuumnza «bHOTEXHOIOT U U3y4YaeTcsl B 7 CEMECTpeE.

3.00beM u conepxaHue JUCUUILIAHBI
3.1.00beM OUCLMILUIAHEL:

Bun yueOHo# paboTh (BCSEI;ZEOB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 144
KonrakTHast pabora 64
Jlexmm (Jlextmm) 32
JlaGoparopnsie (J1ab. pab.) 32
CamocrostensHas padota (CP) 44
OK3aMeH 36
3.2.Conepxanue Kypca:
No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlex |JIa6 | CP
ouu | .
pao.
O]l0|O
7 cemecTp
1 Brenenue B ) i ) Ompoc
npeaMeT
2 IIpompinieHHas ) | Omnpoc
OMOTEXHOOTHUS
3 NuxenepHas ) |4 Omnpoc
SH3UMOJIOTUS
4 buosnepreTrka u Omnpoc
OHMOIOTHYECKHEe
MIPOIIECCHI ) |4
nepepadoTKu
MUHEPAILHOTO
CBIPBSI
5 MHUKpOKIIOHATIBHOE Omnpoc
pa3MHOXKEHHE.
Kiterounas n 4 - 4
reHeTu4ecKas
UHXEHEpUSI.




6 IIepcriekTHBBI KontponpHas
pa3BUTHSA 4 |1 - | 4 pabora
OMOTEXHOJIOTUN

7 [TonsiTHe 1 OCHOBBI > 12| a JlabGopatopHas
OMOKOHOMHUKH. pabora

8 ESG u ycroiiunBoe JlabGopatopHas
pa3BUTHE. > 12| a pabora
Opranunueckas
MPOAYKIIHS

9 [Tpumepsr JlabGopatopHas
WCIIOJIB30BAHUS 2 19| 4 pabora
OMOTEXHOJIOTUI

10 [[Irammel, My3eu, > 19| a JlaboparopHas
MaTEHTOBAHHUE. pabora

11 AnmnaparHoe JlaGoparopHas
odopmiieHue >l 2| 4 pabora
MHUKPOOHOJIOTHYECK
UX MIPOU3BOJCTB.

12 buoreorexnonoruu JlaGoparopHas
U 3aIUTa 6 2 4 pabora;
OKpY’Karoleu KonTponbnas
CpEZbl. pabora

Tema 1. BBenenue B npeamer (I1K-4)
Jlekuus.
buorexHomorus kKak COBpeMEHHOE HaIpaBjIeHUE pa3BUTHUsI Onosoruu. McTopus pa3Butusi OMOTEXHOJIOTHH.
CBs3p OHMOTEXHOJOTHH € JpyruMu aucuuiuiiHamMu. OCHOBHBIE OHMOTEXHOJOTHH: TMPOMBINIICHHAS
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 TPHUHIMIIBI MPOMBIIIJIEHHOTO OCYIIECTBICHHUS] OHOTEXHOJMOTHYecKux mpoueccoB. Craguun
OMOTEXHOJIOTUYECKOTO MPON3BOCTBA. [Ipoliecchl MpOMBIIIIEHHOW OMOTEXHOIOTHUU: TOTyYeHHEe OMOMacCChI
U TPOAYKTOB METa0OMUTOB. TeXHONOTHs NPUTOTOBICHMSI MUTATEIbHBIX cpel JUisi OuocuHTe3a. Bumbl
cpen.llonnepxanue unctoit KynsTypbl. @epmentanus. Buasr dpepmenToB.O0mMEe NMPUHIUIIB pa3aeIeHUS
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 mukpoopranusmamu. [Ipoxynentsr Oenka. ITpon3BoacTBO MUKpOOHOH OmMOMAacchl.
[Turarenbuble cpeabl. [poxoku Kak MPOAYLEHTHI Oenka. bakrepuu kak mpomyueHTsl Oenka. ['pulbl kak
nponyueHtsl Oenka. HopmaneHble mapaduubel - cyOcTpaT A KyJbTUBUPOBAHHS MHKPOOPTaHH3MOB.
JuctwsaTel  HeTUKAK cyOcTpar aisl KyJIbTHMBUPOBAaHUS MHKpPOOPraHM3MOB. I[IpupomHblii  ra3 kak
cyOcTpar Ui KyJbTUBHPOBAaHHMS MHKpPOOpPraHu3smoB. CHupTel Kak cyOcTpar Uil KyJIbTHBHPOBAHUS
MHUKPOOPTI'aHU3MOB. PacTturenbHeie THIPOSIN3AThIKAK cyocrpar ISt KyJIBTUBUPOBAHUS
MHUKPOOPraHu3MoB.OTX0Jbl ~ MPOMBIIIJICHHBIX MPEINpUATHH Kak cyOcTparT Uil KyJIbTUBHPOBAHUS
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.
buosnepreruka. Mertoapl npeBpalieHuss OnoMaccsl B 3HEpruro. MeTaHoBoe OpOKEHHE - METaHOTCHES.
HcTopust OTKpBITHS MEeTaHOTeHe3a. DTarbl OnoMeraHorenesa. CBsi3b METaHOOAKTEPUNA U BOJOOOPA3YIOIINX
Oakrepuil. Mcrionp30BaHnEe OTXO/I0B MUIEBOM MPOMBIIIIICHHOCTH JUIS ITOy4eHHus Ouorasa. Vcronb3oBanue
OTXOJIOB CEJILCKOTO XO3AWCTBa JJIsl MOydeHus O6uorasa. [lomyuyeHue Ouorasa B pa3HBIX CTpaHax MHpa.
[Tonyyenue  nemeBoro  OWOCHHTETHUYECKOro  sTaHona.CnupT -  ambTepPHATHBHBIA  MCTOYHUK
SHEpPIruu.bHOre0TeXHONOTNsl  BBIINIETAYUBAaHUS MeTaUIoB. boppba ¢ MeTaHOM B YroJbHBIX IIaXTax.
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.

MUuKpOKJIOHaIbHOE Pa3MHOXEHHME M O03[0pOBJIEHHE pacTeHU.CEeMEHHOE M BEreTaTUBHOE PAa3MHOXKEHUE.
[IpenmymiecTBa MHUKPOKJIOHAJIBHOTO Pa3MHOXKEHHUS IEpell TPaJULUOHHBIMU CHOCO0aMHM pa3MHOKEHUS
pacrenui. Mcropus meroma. DaxkTopsl, BIMSAIOIIME HA IMPOLUECC MHUKPOKJIOHAIBHOIO PA3MHOMKEHUS.
Xumuueckue M (pu3nyecKkue YCIOBHS KyJIbTUBUPOBAHMSA. OTalbl MUKPOKIOHAJIBHOTO Pa3MHOKEHHS.
KyneruBupoBanue TkaHed. MeTonsl MHUKPOKJIOHAJIBHOTO  pa3MHOXEHUs. Mctopus  mpoOiIeMsl.
O3znopoBieHne MocagoyHOro Marepuana or BupycoB.Mcropus usyueHus. Merox xumuorepanuu. Meron
TEPMOTEPAIIUU.

Knerounast cenexkuusi. MeTonpl KJIETOUYHOM CeJEKIMHU. THUIBI KJIETOYHBIX KYJBTYp, MHCIIOJIB3YEMBIX B
cenexkuuu. lIpenmylnecTBa KIETOYHOM CENEKUMM IEpel TPAJIULHMOHHBIMU CEJIEKIMOHHBIMH METONAMU.
TpebGoBaHueM K UCIOIB30BAHUIO KIIETOYHOTO MyTareHesa.

I'ennas umxeHepus. Meronbl reHHOW WHXeHepuu. VIcTopusi pa3BUTHUA T'€HHOW WHKeHepun. DepMEeHTHI,
MpUMEHsAEMbIE B TEHHOM WH)XXEHepuu. MexaHu3Mm JAeicTBus dSTux ¢epmenToB. [loctpoeHue Kkapt
pectpukiuu. Koncrpynposanue pekomOnnanTHeix JJHK.

JlaboparopHbie padoThbI.
HE TPEIYyCMOTPEHO
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
[IpopaboTaTh KOHCTIEKT JEKIUI U TUTEPaTypy MO CIETYIOIIMM BOIIPOCAM:
. Ky.HI:TI/IBI/IpOBaHI/Ie COMATUYCCKUX KIICTOK: XapaKTCPUCTHUKA, BBCICHUC B KYJIBTYPY, IACCUPOBAHUC.
. [IpuMeHeHre N30IMPOBaHHBIX MPOTOILIACTOB.
. Crioco0bI mosryueHust ¥ KyJIbTUBUPOBAHUS IPOTOIIIACTOB.
. CriocoObI cnusiHus IPOTOILIACTOB.
. Buner comatudeckux ruOpuaoB.
. BO3BMOXHOCTH r€HHOW WHKEHEPHH.
. 'eHHas nHXeHepUs KaKk HayKa, METO/BI.

00 3 N L AW

. MeTtoabl reHHOW WHKEHEPHH.

9. UcTopus reHHOW NHXEHEPUH.

10. OcHoBHBIE (DepPMEHTHI: PECTPUKTA3BI, TUTA3BI, IIOJTUMEPA3HI.

11. MexaHu3M AeicTBUsI pecTpUKTa3, cuctreMbl MmeTunupoBanus JJHK.
12. ITocTpoeHue KapT peCTPUKILIHH.

13. KoncrpyupoBanue pekomOuHanTHbX JJHK.

Tema 6. IlepcnexTuBbl pazButus 6norexnonoruu (IK-4)
Jlexknus.

[lepcniexTBa pas3putusi OuorexHonoruu. [Ipobmemsr OnorexHomoruy. MCTOYHUKE OMOTEXHOIOTHYECKOTO
coipbs. [lomydyenue QepmentoB. M3yueHwe yuyacTus MHUKPOOPTaHHU3MOB B OHOC(EpHBIX mpoleccax:
o0Opa3oBaHME TIOYB, OTYMCTKA BO3AYIIHBIX M BOAHBIX Macc. CozmaHue OumomonmumepoB. Pazpaborka
Croco0OB UCIOIB30BAHUS SKOJOTHUECKH YHUCTHIX MCTOUYHUKOB PHEPruu. [ eHHas M KIIETOUHAs! MHKCHEPHS.
I'enHass uHXeHepus B MeIuUUHE M ceinbckoM xossiictBe. I'MO pactenus. ['eHHas uH)XeHepus B
KHBOTHOBO/ICTBE.

JlaGopaTopHbie padoThbI.
HE TPEAYCMOTPEHO
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



[TpopaboTarh KOHCHEKT JEKIHHA U TUTepaTypy Mo CIEAYIOLUIMM BOIIPOCAM:
. Bnonornueckas azordukcanus.

. bakTepuanbHble y100peHHs Ha OCHOBE KITyOCHBKOBBIX OaKTepHil.

. MUKpOOHBIE HHCEKTHIIU/IBL.

. MUKpoOHBIE TTECTUIUIBI.

. BakTepuanbpHBIe HTOMONATOr€HHBIE MTPENaparsl.

. I'pubHBIE YHTOMOTIATOTCHHBIE TIPENaPaTHI.

. BupycHBIe SHTOMOIIaTOreHHBIE TPETIapaTHl.

0 I N W bW

. bakTepuanbHble y100peHHs Ha OCHOBE KITyOCHBKOBBIX OaKTEepHil.
9. TexHOMOTHUS TIOTYYCHHS a30TOOAKTEpUHA.

10. Texnonorus nonyuenus pochobdakrepuHa.

11. AHTHOMOTHKY U1 CEILCKOI0O XO3SMCTBA.

12. MeTopl TpaHCIIaHTALUU SEP.

13. KnonupoBaHue MJICKOITUTAIOIIHX.

Tema 7. Ilonsitue 1 ocHOBbI OM03KOHOMUKH. (ITK-4)

Jlekumus.
Onpenenenne OHOSPKOHOMHKH, OCHOBHBIE TOHSTHUS W TEPMUHBL. 3aJaud U Ield OMOSPKOHOMHKHU.
OcHoBHBbIE oTpaciu OuoskoHOMHKH. ComepikaHue oTpaciell OMOPKOHOMHMKH M WX pa3Butue. CBs3b
pa3BuUTHS OWOPKOHOMHUKH C TIOBBIIICHHEM HHEProdp(HeKTUBHOCTH, A((HEKTUBHBIM  CIIOIH30BAHUU
OTXOJIOB, pa3BUTHEM BO300HOBIIIEMON DSHEPreTUKM Ha OCHOBE OHOMACCHI, 3KOJIOTM3alnen
IIPOMBIIIUIEHHOTO CEKTOpA, MOBBIIIEHUEM YCTOMYMBOCTH CEIbCKOTO XO34MCTBA, MPOU3BOACTBOM HOBBIX
MIPOAYKTOB MHUTAHMS, PA3BUTHEM MEIMLIMHCKAX TEXHOJOTMM W TMOJIYYEHUEM JIEKapCTBEHHBIX CPENCTB.
[IpeumymecTBa GuoskoHOMUKU. OmpeneseHre BO3MOXXHOCTEH M MOTEHLMajda pa3BUTUS OMO3KOHOMUKH
- MHUPOBBIE TPEHIbl MU METOIbl MX OLICHKHU. [Ipumep aHamm3a peIHKA C MO3UIMH HAYYHO-TEXHUUYECKOTIO
U TEXHOJIOTMYECKOTO YPOBHS, a TAKXKE C OLEHKOM MEPCIEKTUB OTEYECTBEHHBIX MPOU3BOICTBEHHBIX
BO3MOKHOCTEH. bruoskoHomuka B Poccuu. Porb u mMecto OmorexHosornii B OMO’KOHOMHKE. BHenpenue
B IIPOMBILIEHHOCTh U UX TPUMEHEHUE.

JlaboparopHbie padoThbI.
Jlaboparopnas pabora "C-1 mnardopma.
Cl-IInardpopma kak HampaBieHHE TOCTHKEHUS YITIEpOAHON HelTpanbHOCTH. Ponb naHHOTO
JOCTH)KEHUSI B KOHTEKCTEe O0eCleueHusl ycToiumBoro pa3Butus. [loHATHE M OmpenencHHe yCTOWYMBOTO
pazButud. llenu m 3amaum ycroitunBoro passutusd. KoHuenmus ycToWyuBoro pasButus. IHIMKaTopsl
YCTOMYUBOTO pa3BUTHUS U CIIOCOOBI MX onpezeneHus. OOBbEKTHl OLCHUBAHUS U PEUTHHT yCTOWYHBOTO
pa3Butusa. MHCTpYMEHTHI U IPUMEHEHNE UHTETPUPOBAHHBIX METOJIOB JIs1 TOCTH)KEHUSI YCTOMUMBOTO
pa3BUTHS B OTpacisiX SKOHOMUKHU. Pe3ynbraTsl Ha IpuMepe KOHKPETHOIO(bIX) HampaBiaeHUs(Hil)
(HarpuMep, B CEIBCKOM XO3SIMCTBE - IIOHATHE M TEXHOJIOTMH MHTEIPUPOBAHHOM 3aIUThI PACTEHUH C
IPUMEHEHHEM OHOJOTMYECKUX M XMMHUYECKHX IPEenapaToB).

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
[TpopaGoTarh KOHCIIEKT JIEKIMA U TUTEPATYPY O CIASAYIOIIUM BOIIPOCAM:
1 IlpeumymiecTBa OMO3KOHOMHKH.

2 OrmpeneneHre BO3MOXXHOCTEH U TOTEHIMANa Pa3BUTHUA OMOSKOHOMHUKU - MHUPOBBIE TPEHABI U
METOAbl MX OLIEHKH.

3 Ilpumep aHanmu3a pbIHKA C MO3UIMH HAYYHO-TEXHUYECKOTO M TEXHOJIOTMYECKOTO YPOBHS, a TAKXKe
C OLIEHKOM MEPCIEeKTUB OTEUYECTBEHHBIX MPON3BOJICTBEHHBIX BO3MO)XKHOCTEH.

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.



Ilonstue ESG. [Ilapamerpsl u kpurepuu. bazoBeie npuniunsl ESG m ux BaxxHocCTh. BnusHue
ESG-unBectnimii Ha poiHOK. ESG-mHTErpanus, oneHka puckoB W Bo3MOkHOcTeH. CriocoObl BHEIPEHHUs
npuniunoB ESG. AkryanbHble SKolorndyeckue mpobieMbl. bruorexHonmormit kak crnocod BIMSHUS Ha
aKTyaJibHble TpoOneMbl  sKosoruu. llpomecc ycoBepIIEHCTBOBAaHUS ~XUMHUYECKHX  IPOIECCOB B
COOTBETCTBMM C COKpAIlCHMEM HEraTUBHOIO BIMAHUA Ha OKpyXkarollyro cpeny. HaunonanbHbie
IIPOEKTHl M TIEPCHEKTUBBI JalbHEHIIEro BHeApeHus npuHuunos ESG. Oprannyeckas HOpoayKuus -
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
IIPOTUBOIIOJIOKHBIX MHEHUH IO IPEACTABICHHOMY BOIIPOCY, apryMEHTALMs IO3ULMH, PEIIOKEHUS 110
KOPPEKTUPOBKE npuMeHeHus. Cucrtema KOHTpossi Omosoruueckoit Ge3omacHoctu. [Ipenckazanue
HEraTUBHBIX TEXHOICHHBIX CLICHAPUEB W BO3MOXKHBIM CLICHAPUM UX IIPEIOTBPALLCHUS.

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.
OCHOBHBIC HAINpaBICHUS W MPUMEPHl HCIOJIB30BaHUA OWOTEXHOJNOTHH B PA3IUYHBIX OTpPACIX.
VYcnoBus MpUMEHEHHsI M TepCreKTUBbl pa3BuTHs. Cenbckoe Xxo3siicTBo. KoHBepcusi pacTHTEIBHOTO
coipbs. [lomyueHne pacTUTENBHOTO ChIpbsi ¢ TpeOyeMbIMU CBOWCTBaMH. Bompockl eMeHOBOACTBa,
arpoOTeXHUKH U COCTOSHHE IUIOJOPOAMS TOYBBI M CIOCOOBI WX pemeHus. JKUBOTHOBOACTBO |
OTHLEBOJACTBO. [IprMeHeHHe COBpEMEHHBIX OMOTEXHOJOTHH Ui CO3JaHHMs Kaue€CTBEHHOTO IIEMEHHOTO
CTaJa C HCIOJb30BAHUEM METOJ0B NPUMEHEHHUS T€HOMHBIX TEXHOJIOTMH JJs COBEPLICHCTBOBAHUS
KOMMEPYECKHX U COXpaHEHHs TeHO(OHIHBIX MOPOA KPYMHOTO POTaToro CKoTa (WJIM JPYTUX KHUBOTHBIX)
Poccun. IlumeBasi, LETION03HO-OyMa)xkHast, KOXKEBEHHAs W TEKCTHJIbHAS MPOMBIIUIEHHOCTh. 3HAYCHHE
OuonpenaparoB B J00bIYE YITIEBOJAOPOJHOTO CBHIPhSl U IMOTEHLMANIE €ro MepepadOoTKH.
Ponp OGuoTexHONOrMi B MPOHM3BOACTBE (PapMAIEBTHUCCKOM MPOAYKIMH W B OOJIACTH 3paBOOXpPAHEHUS.
BuorexHomornueckoe moigydeHHe aHTHUMHUKPOOHBIX ITPEnapaTroB, OMOJIOTMYECKH AKTHBHBIX COCIHHEHHH,
NpOOMOTHKOB M TMPEOMOTHKOB, BUTAMHHOB, aMHUHOKHCIIOT
U OEJKOB, JINIIUIOB, CTEPOUIOB, MONKUCAXapHI0B. Vcroiap30BaHuEe PEKOMOMHAHTHBIX MHUKPOOPTaHU3MOB
TUISl TIOJTY4€HUS JIEKAPCTBEHHBIX CPECTB.

JlaboparopHbie padoThbI.
[TonroroBka k naboparopHoit padote "OcHOBHI TpaHchopmanuu OakTepuid."
JlaGoparopnas pabora "OcHoBBI TpaHChOpMaLuu OakTepuii.”
JlaGopaTtopHbie paboThl TPU3BaHbI C(HOPMHUPOBATH OA30BBIC HABBIKA PAOOTHI B 00JACTH TE€HETHYECKOM
MOIU(UKALUN TPOMBIIUIEHHBIX MHKPOOPTaHU3MOB U JaTh NPEACTaBICHUE

0 METoJax KOHCTPYHMPOBAHMS IPOMBIIUIEHHBIX IITAMMOB-NIPOAYLIEHTOB M TEXHOJOIHMSX MHUKpPOOHOIO
CHHTE3a KJIETOUHBIX META0OJUTOB C MCIIOJb30BAHUEM TI'€HETUYECKH

MU3MEHEHHBIX MUKPOOPTaHM3MOB U (PEPMEHTALMOHHBIX allapaToB.

Llenb: HAy4UTHCS MPOBOAUTH TPAHC(HEKUHMIO TIA3MHUABI B KIIETKY, OLEHHBATH KOMIIETEHTHOCTb KJIETOK
1 3¢ pekTUBHOCTD TpaHC(EKIUH, CKOPOCTh HapabOTKM OelKka, pa3pe3ars U cimBaTh MoneKynsl JJHK,
ucnonb3oBarb Metox [P, paborare ¢ mporpaMmamu IpOCMOTpA, aHAIM3a U PEeNAKTHPOBAHUS
1a3Mu], 0aHKaMU T€HETHYECKUX MOCIIEA0BATEIbHOCTEH.
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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
IUIa3MUJL, IOUCK CAUTOB PECTPUKLINN.

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.
[TpopaboTaTh KOHCIIEKT JEKINH U JINTEPATYPY IO CIEAYIONIIM BOIIPOCAM:
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 Hcnonp3oBaHNe PEKOMOMHAHTHBIX MHKPOOPTAaHU3MOB ISl MOJIyYE€HUS JIE€KApPCTBEHHBIX CPEJCTB.

Tema 10. llITammbl, My3eu, IaTEeHTOBAHHE.
(ITK-4)
Jlexknus.
[ToHsiTHE W TPYMNIIBI IMTAaMMOB. XapakTepHbIE OCOOCHHOCTH ITaMMa. TpeOoBaHUS K BBIOOpY IMITamMMma.
Ot6op ¥ MoauduUKaUs TPOMBIIUICHHBIX IITAMMOB-IPOIYLEHTOB (apMalleBTUYECKUX CYOCTaHIUMH H
JIEKapCTBEHHBIX MpemaparoB. Pabora co mrammamu. [IpencraBieHrne O MOATOTOBKE
MIOCEBHOTO0 MaTepuaia, MOJArOTOBKE IMHTATENbHBIX Cpel, mpouecce (epMeHTaluu C KOHTPOJIEM ee
npoBefieHus. POPMUPOBAHUE TNPEACTABICHUS O MPOLECCEe OUUCTKU KyJIbTypajdbHOW  KUAKOCTH,
KOHILIGHTpAallM W TIOJYYEHHH TOTOBBIX mpenapaTuBHBIX (Gopm. Ilogxonpl K BBIAETEHUIO M OYHCTKE
OMOJIOrMYECKH AaKTHUBHBIX  COEIMHEHUN W  JIGKapCTBEHHBIX  cpeacTB. Mys3eum  IITaMMOB  Ha
MPOMBILUICHHBIX MpeAnpusatusx. [laTeHToBaHMe MTaMMOB M UX JACTIOHUPOBAHUE B YIMOJTHOMOYEHHBIX
koutekiusax. Lems w 3amaun. Cytbh mpoueaypbl. Tpu  (opMbl AemOHUPOBaHUS - OCOOEHHOCTH
ucrnionb3oBanus. Poccuiickas ®Denepanust - KpynHeWas OMOTEXHONIOTHYEeCKas aepxasa. [lpeamocwiiku
CTaHOBJICHHUS U MPEMSTCTBUS HA ITyTH peau3alii.
JlaGopaTopHbie padoThbI.
JIP BKJIFOUAET CIIEYIOLIME 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.
W3mepeHne poCTOBBIX XapaKTepUCTUK KyJIbTYpbl, €€ aMHUIa3HOI aKTUBHOCTH.

[TonroroBka k nadoparopHoit padote "Lux-0nmoceHcopsl: co3gaHUe W HaIpaBICHHUS UCIOJb30BaHUS".
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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. AnnaparHoe ogopmiieHHe MUKPOOHOJIOTHYECKHUX NPOU3BOACTB.
(ITK-4)
Jlexknus.

AnmapatHoe 0pOpMIICHHE MHKPOOHMONOTHYECKUX Mpou3BOACTB. OOmiee mpeacraBleHHEe O BCei
LIETIOYKEe TEXHOJOrM4yeckoro mnpouecca. IIporecc OHOTEXHOMOrMYECKHX HPOU3BOACTB. (OCOOEHHOCTH
OMOTEXHOJIOTUYECKUX  MPOIECCOB MOTYy4YEeHUs (HapMaleBTUYECKUX CyOCTaHUIMH U JIeKapCTBEHHBIX
npernapatoB. OnucaHne HeoOXonuMoro o0OpynoBaHMSA ULl MPOU3BOACTBA JIIOOBIX OHMONpEnapaTos.
Brienenne u 04MCcTKa IPOIYKTOB OMOTEXHOJIOTUN - METOABl U XapaKTEePHbIE OCOOCHHOCTH.

[Tonsatue permamenta. OcoOeHHOCTH J1a0OPaTOPHOTO M MPOMBIIUICHHOTO perfiaMeHTa. TpyaHocTH
MaciTabupoBaHust — TMyTh OT JAOOPaTOPHOrO 10 MPOMBIIUICHHOTO periameHta. HopmaruBHBIE
JTOKYMEHTBI, pEerIaMEHTHPYIOIINE OMOTEXHOIOTHYECKHE TPOU3BOACTBA (apMalieBTHYECKOTO

npodwminsi.  TpebGoBanumsi  maboparopHOW, KIMHMYECKOW W TMPOU3BOACTBEHHOM  TPAKTUKH B
OonorexHoorndeckom dapmareBruaeckoMm mpousBonacte. Cucremsr GLP, GCP u GMP.

JlaboparopHbie padoThbI.
DKCKYPCHUSA-TIPAKTUKYM.

Opranuzanusi 5KCKypCcUM Ha JeHCTByIOIee NPEANpHUsITHE. 3HAKOMCTBO C 00OpyZOBaHHEM H
71a00paTOpHBIMU TPOLIECCAMHU B MIPOMBIIIJICHHBIX MacHITadax.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
[IpopaboTaTh KOHCTIEKT JEKIUI U TUTEPaTypy MO CIETYIOIIHUM BOIIPOCAM:
1 Ilonsatue pernameHTa.
2 Oco0OeHHOCTH J1abOPATOPHOTO M TMPOMBIINIJICHHOTO PerjaMeHTa.
3 TpymHOCTH MacIITAOMPOBAHHUS — IMyTh OT J1aOOPATOPHOTO IO MPOMBIILIEHHOTO PeTiiaMeHTa.

Tema 12. BHOreoTeXHOJIOTHHU M 3aLUTA OKPY:KAIOIIEH Cpeabl.
(IIK-4)
Jlekumus.
buoreorexnonorus. OnpeneneHne OUOTEOTEXHOIOTUH U OUOTUAPOMETAIUTYPTUH, OCHOBHBIE MOHSTHUSA,
TEPMHHBI. TEXHOJIOTUH MOJyYEHHUs [IBETHBIX U OJIATOPOAHBIX METAJIOB U3 CyabGUIHBIX pyd. OCHOBHBIE
MPUHIIMIIBI, JeKallie B OCHOBE OHOTHIPOMETAUTyPTrUUYE€CKUX TEXHOJOTHH.



PazHooOpazue  MHKpOOPraHH3MOB,  HCIONB3yeMBIX B  OHMOTCOTEXHOJIOTHYECKHMX  MpoIeccax
(TakcOHOMHMYECKHE M (PU3HOJIOTUYECKHE TPYMIbI), UX OHOreoXUMHUYECKass U OHWOTEeXHOJOTHYecKas
poib.  MexaHU3MBl  B3aUMOJCHCTBUS MHUKPOOPTaHM3MOB C  CYIb(OUAHBIMH  MHHEpaJaMH  pY.
buorexHonmorum mnomydeHuss MeTamuioB u3 pya. Mcropus pazButua. OCHOBHBIE TEXHOJOTHYECKUE
nporiecchl. ONBIT MPAKTHYECKOTO MPUMEHEHHS OHOTHAPOMETAILTYPHUYECKUX TeXHOIOrui. [lepcrnekTuBsl
pa3BUTHUA HOBBIX HaIlpaBJICHUN B OUOTUAPOMETAILITYPTUU u BHEJIPEHUS HOBBIX
OMOTUAPOMETAITYPTUUECKIX TEXHOJIOTHH. BHOTEeXHONIOrHM sl peleHus NPUPOIOOXPAHHBIX MPoOIeM
B TOPHO-METAJNIyprHYeCKOM KOMIUIEKCE (OYMCTKa CTOYHBIX BOJ OT Cylb(aToB, HOHOB METAJUIOB,
[IUaHU/OB U THOIIMAHATOB). MUKPOOHOIOrHUECKHUE METO/IbI TIOBBIIICHHS HE()TEOTAauH.

Omnpenenenve HeTAHONM MHUKPOOMOJIOTHMH, M €€ OCHOBHBIX 3a7ady. MHKPOOHOIOTHUECKHE METO/bI
MoBbINICHUS HedreoTmaum B oOmeM  mporecce  pa3pabOTK  HE(PTIHOTO MECTOPOXKICHUS.
Crnenuduyeckne (HU3MKO-XUMHUUYECKUE (DAKTOPBI, XapaKTepHblE [Ii HEPTIHBIX MECTOPOXKICHUM.
OcHoBHble  (YHKIMOHATIbHBIE TPYMIBl MHKPOOpraHM3MoB He(dTsaHbIX miactoB. Kiaccuueckas cxema
Tpoduueckoil 1enu 3aBogHSAEMOro  HepTsIHOro  Iacta. JuccuMuIsLMOHHAs Cynb(arpenyKuus,
OCYIIECTBIIIEMasi Ha  MECTOPOXKJICHMSIX HepTH  aHa’pOOHBIMH  TETEpPO- HU  ABTOTPOPHBIMHU
MUKpoOpranm3MaMu. Tumbel MeTaHoreHe3a B He(TAHbIX Iiactax. HedreBbiTecHsOmUE METaOOIUTHL,
WX KJIaccupukanus W TpUHIOUN JedcTBHs B HedTssHOM Tuiacte. Knmaccudukanus w npuHOmMm BeIOOpa
OMOTEXHOJIOTHI MOBBIICHUST HedTeoTnaun rmiactoB. Crnocold momaBiIeHUs

KHU3HEACATETLHOCTH  CyIb(paTpeylupyomuX OakTepuii W CHU)KEHHE CEpOBOAOPOJA B TUIACTOBBIX
dronax.

TexHONMOTMM OYMCTKM CTOYHBIX BOJ.  Mcropusi co3maHust M pa3BUTUS OYHCTHBIX COOPY>KCHMU.
@dyHnaMeHTalbHbIE OCHOBBI ~ OYMCTKM  CTOYHBIX  BOoA  (pusmueckue,  (HUBMKO-XMMUYECKHE U
Oouonmoruueckue Metonsl). Dpakmuum CcTOuHOW Boabl. OOmas cxeMa M OCHOBHBIE JTallbl OYUCTKH
CTOUHBIX BOJl. [lOHSATHE «aKTHWBHBIA WI» — IEHTPAJbHOE 3BEHO OMOJIOTMYECKOW OYMCTKU CTOYHBIX BOJ
(coctaB, THUMNBI — IUIABAIOIIMK, MNPHUKPEIUIEHHBINH). MHKpPOOpPraHU3MBl M MHKPOOHBIE COOOIIECTBA,
BXOJSIIIINE B AKTUBHBINA WJI, MOHATHE «(IOKKyna» U (rokkyaooOpasoBanue. OOuue npeacTaBieHus 00
OCHOBHBIX ~ MHUKPOOMONOTHYECKUX TMpoleccax —  adpoOHble W aHadpoOHBIE  TeTepOTPOdHBIC
MHUKpPOOPTraHU3MBlI, HUTpUPUKALNSA, JNeHUTpU(UKaLUs, aHAMMOKC, ¢bocdarakkymynanus,
cynbdarpenykius, MeranoreHe3. OCHOBBI TEXHOJOTHH OYMCTKH CTOYHBIX BOJ. OOIIas cxema OYHMCTHOIO
coopyxenusi. [lonstue OnmopeakTopa-a’poTeHKa (MPOTOYHBIE, MOCIEI0BATEIBHO-TIEPUOINYECKOTO THIIA).
[TpuMepbl COBpPEMEHHBIX TEXHOJIOTUH TOJHOW OHOIOTMYECKON OYHCTKU CTOKOB (paznuuHble
TEXHOJIOTHUECKHUE 30HBI, PELUKIbI). MeTaHoBoe cOpakuBaHHe — 0a30Bble MOHATHUSA. TeXHOJIOTHS
Anammokc. Hurtpu-nenutrpudukanus. [IpogBuHyTbIE CIOXKHBIE TEXHOJOTHMM OUYUCTKH — (OMO(UIBTPHI,
IpaHy/IMpOBaHHbIE WJIbI, OYHMCTKA OT IIMAaHUAOB, aHA’POOHOE OKUCIEHHWE METaHa, OYMCTKA BO3AyXa OT
aMMOHUS U CEPOBOJIOPO/IA).
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[lonatue  OwopeMeauManuss TIOYB U BOJAOEMOB. YTIIEBOJIOPOAOKHUCISIONINE MHUKPOOPTaHU3MBI —
ocobeHHOocTH MeTabonmu3zMma. DaxkTopbl, BIMAIONIME HAa  CKOPOCTh CAMOOYHMIICHHS  TOYBBI U
3pPEeKTUBHOCTh MPUMEHEHHs OMONpenapaToB B TO4YBE M BOAHOM cpene. Ilapamerpsl, 1Mo KOTOPBIM
pasnuyarorcs Ouorpenaparsl A OHMOpeMeAMali TOYB M BOJOEMOB. VICTOYHMKH 3arpsi3HEHHE IOYB,
MOBEPXHOCTHBIX M TPYHTOBBIX BOJ PQJAMOHYKJIHIAMH U TDKENbIMU MeTaiuiaMu. CrocoObl 3aXOpOHEHUs
KHUJKAX PaJMOAKTUBHBIX OTX0#OB. Kakue ¢usmonornyeckue Trpymnmnbl MHUKPOOPTaHU3MOB  SIBIISIOTCS
NEPCIEKTUBHBIMU areHTaMM JUIsl CO3JaHHs OMOTeOXMMHUYECKOro Oapbepa Ha MyTH JBMXKEHUS MOA3EMHBIX
BOJI, 3arpS3HEHHBIX KOMIIOHEHTAMHU JKUJIKHX PaJMOAKTUBHBIX OTXOMOB. BiMsHUE MUKpPOOPraHU3MOB Ha
CHIDKCHHE MHIPALUU MAaKPOKOMIIOHEHTOB >XuUAKUX PAO ¢ TokoM moa3eMHbIX Bol. MeTonsl OOpeOBI €
3arps3HEHUEM  IUTACTUKOM. BO3MOXXHOCTM  HMCHONIB30BaHMS ~ MHUKPOOHMOJIIOTMYECKHX METONOB  JUIS
Ouopemenuanu TOYB M  BOJOEMOB, 3arpsS3HEHHBIX TSHKEIBIMH MeTamamMu. OCHOBHBIE MEXaHU3MBI
B3aUMOJICHCTBUS METAJUIOB 1 MUKPOOPTAaHU3MOB - a/ICOPOLIMS WIIM KOMILJIEKCOOOpa30BaHUE Ha KJIETOYHOMH
MOBEPXHOCTH; BHYTPUKICTOUHAS  aKKyMYJSIMs;  OKHCICHME  WJIM BOCCTAaHOBJICHHE METAIJIOB;
TpaHchopMalys: METWIMPOBAHUE WIM JEeMETWIMPOBAaHUE, 00pa3oBaHUME HEOPTaHWYECKUX JMTAaHJIOB H
OCAXJCHHWE METAUIOB C HHMH; CBA3BIBAaHHE METAJUIOB C 3K3omoiauMmepamu. DakTopsl, BIUSIOMINE HA
nporecc OMopeMeauanuu — BajJeHTHass (gopma MeTauioB, pH M coleHOCTh pacTBOPOB, KOHLIEHTPAIUS
3arps3HUTEINSA, TEMIIEpaTypa, IITAaMMOBBIE pa3fluuus, >KUBas W MepTBasg Ouomacca. OcaxieHue
METAJUIOB-KaTUOHOB B MPHUCYTCTBUU TNPOAYKTOB PA3JIOKEHHUS PACTEHHH — OCaKICHHE MEAW, IMHKA,
cBuHIa. CopOuusi MeTauIoB H3K3o0moyMcaxapugamu. [IpumMeHeHne Xurto3aHa JUIsi OYHUCTKH CTOKOB OT
KaTHOHOB METa/UIOB. lcnonb30BaHME AKTHUBHOTO WA JUIsl OCAXKICHUS MOHOB MeTayuioB. OcaxieHue
METAJUIOB B BUAE CyabpuaoB. OYHCTKAa CTOKOB OT MBIIIBSKA B IPOLECCE OKUCIECHUS MeTasa.
BoccranoBienue XpoMaToB M OYMCTKA IMPOMBIIUICHHBIX CTOKOB OT XpoMa. buocopOeHTHl Ha OCHOBE
O6roMacchl MUKPOOPIaHM3MOB, OYMCTKAa PAacTBOPOB OT ypaHa M HuTparoB. Co3manue OnoOapbepoB B
MOYBAX.

JlaGopaTopHbie padoThbI.
JlaGoparopHas pabota "BHOreoTeXHOIOTHH U 3alIUTa OKpYXKarolel cpenbl”.
3HAKOMCTBO C TEXHOJOTMAMHU OHOBBIIIEIAYMBAHUS CYAb(QHUIHBIX P U KOHLIEHTPATOB Ha IPUMEpPE
71a00paTOPHBIX YCTAaHOBOK. buoruapomeramrypruueckue TEXHOJIIOTUU — Ky4HOE U peakTOpHOe
OMOBBILIETAYMBAHNE, OCOOCHHOCTH Pa3HbIX TUIIOB MMUHEPAIBLHOIO ChIPbs U UX BIUSHHUE Ha BHIOOD
TEXHOJIOTMM TepepabdoTKu. AnmaparypHoe 0(OpMIIEHHE POMBIIIICHHBIX TEXHOIOTUI
OuoBBILIETaYMBAHUS. JJeMOHCTpaLus 00y4daronMes J1a00paTOpHBIX PEAKTOPOB ¢ MEXaHUUYECKUX
NepeMEIINBaHNEM M J1a00paTOPHBIX MEPKOIATOPOB, KOTOPBIE UCTIONIB3YIOTCS U1 MOAEIUPOBAHUS
IIPOMBIIIJIEHHBIX IpoueccoB. Pa30op pe3ynasraToB 1JaOOPAaTOPHBIX MCIBITAHUI MO PEaKTOPHOMY U
HEPKOJISATOPHOMY OHMOBBIIIEIAUMBAHUIO PA3HBIX 00pa3LoB pyA M KOHUEHTparoB. ComocTaBiieHUE
MOJYYEHHBIX Pe3y/IbTaTOB C TEOPETHYECKUMHU 3HAHUAMH, NOITYYEHHBIMH B XOJ€ JIEKIIMOHHOM dYacTw,
O0OBbsACHEHHE 3aKOHOMEPHOCTEH, KOTOpble HaOMIOAAIUCh B XO/€ NMPOBEICHUS JIAOOPATOPHBIX UCTIBITAHUN.

[lepepaboTka oprannyeckoi ¢GpakiUi MPOMBINIICHHBIX, OBITOBBIX U CEJIbCKOXO3SIICTBEHHBIX OTXOJOB.
[TepepaboTka OmopasnaraeMoil OpraHMYeCcKOr (paKIMK MYHHUIIMITAIBHBIX M CEIbCKOX03SMCTBEHHBIX
OTXOJIOB METO/IOM KOMIOCTHPOBaHUA. OCHOBBI KOMIIOCTHPOBAHUE, JIAOOPATOPHBIE U TPOMBIILICHHBIE
yCTaHOBKH. MeTaHTEeHKH, aHa poOHOe cOpakuBaHue, 1a00paTOPHbIE U MPOMBIIIIEHHBIE YCTAHOBKH.
HcTopus anaspoOHoOro cOpa>kuBaHus ¥ 3HaUeHUe s yenoBedecTna. [Ipunuun mnponecca. CyOcTparbl
JUTsl aHa3pOOHOTO CcOpakuBaHWs. MHUKpPOOHOJIOTHS M XUMHUS aHadpoOHOro cOpakuBanms. Hambonee
Ba)KHbIE TEXHOJIOTUYECKHE MapaMeTpbl, BIUSIONUX Ha Ipolecc adpoOHOro cOpakuBaHUS.
Knaccudukanus texHomoruii anaspoOHoro copakuBanus. OCHOBHBIE KOHCTPYKIIMU aHAdPOOHBIX
peaktopoB. IIpeomonenue cyiiecTByIOIUX OrpaHUYEHUN aHa’dpoOHOro cOpaxuBaHus. HoBble TpeHIbI
B aHA’POOHOM COpaKMBAHUU.

3HAKOMCTBO C TEXHOJOTHSMH OYMCTKH CTOYHBIX BOJA Ha TpuUMepe J1abOpaTOpHBIX YCTaHOBOK

ynaneHus azota u gocdopa. JlabopatopHoe MoAETHpPOBaHNE — HEOThEMIIEMAs

u 00s13aTenbHas 4acTh pa3pabOTKU HOBBIX W ONTHMH3AILNU JIFOOBIX CYIMIECTBYIOIINX TEXHOJIOTHIA, B TOM
YHCIIC - OYUCTKU CTOYHBIX BOJ. [ToHATHE TaOOpaTOpPHOTO periaMenTa (OTIIMYUe OT PerjiaMeHTa
nmabopaTopHO# ycTaHOBKH). OCHOBHBIE OJIOKH peakTopa — EMKOCTHOE 000pyI0BaHUE/THAPABIINKA, HACOCHOE
obopynoBanue (pacxoibl), IEKTPOOOOpyIOBaHUE (HArpeB,
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HACOCHI, BO3[yX), aBTOMAaTHKa (HaTYMKH, KOHTPOJUIEPHI, IEKTPOHHUKA, CO]PT), OUONIOTHS, aHATUTHKA
(Mokpast xumus, 1aT4uku). [loHsTHE O MacHmITAOMPOBAHUU TPOIIECCOB.

O3HakomileHHE OOYyYarOLIUXCsl € anmapaTypHbIM 0QOpMIICHHEM JIAOOPATOPHBIX YCTAHOBOK /IS
MOJIEIIMPOBAHMSI TEXHOJIOTMM OUNCTKU CTOYHBIX BOJ — IpoToyHOoro u SBR-tumna
(mocnenoBaTeIbHO-MEPHOANYECKOro THIa). O3HaKOMIIEHHE 00YYaroIuXCsl ¢ Pa3IUYHBIMU THUIIAMH
PEaKTOPOB, MOEIUPYIOIINX TEXHOJIOTMM: OKUCIUTENbHOro Tuna (yaageHue C U aMMOHHSA), YAAJICHUS
C u azora (Hutpu-geHutpuduxanus), Anammokc, yaaineaus (C u P) u Bcex OMOTEHHBIX JIEMEHTOB
(C,N, P).

DKCKYPCHUSA-TIPAKTUKYM.

DKCKypcHsl Ha JIEUCTBYIOIME OYMCTHBIE COOPYXKEHMs Ui 3HAKOMCTBA C JEHCTBYIOLIMMH
METaHTCHKaMU

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
[TpopaGoTarh KOHCIIEKT JEKIMA U TUTEPATYPY O CIASAYIOIMIUM BOIIPOCAM:

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

2 Crenuduueckue (QpU3NKO-XUMHUYECKUE (PAKTOPBI, XapaKTEepHbIC A HE(TIHBIX MECTOPOXKICHUU.
3 OcHOBHBIE (PYyHKIMOHAJIBHBIE TPYMIBl MUKPOOPIaHW3MOB HE(TAHBIX MJIACTOB.
4 Knaccudeckas cxema Tpo(hudIecKoil ienu 3aBOAHAEMOro He(TSHOTO IJIacTa.

5 JlMccUMUIISIUOHHAA Cylnb(paTpeayKlns, OCYIIECTBIsAeMas Ha MECTOPOXKICHHUSIX HehTH
aHa’pOOHBIMHU TeTepo- M aBTOTPO(PHBIMU MHUKPOOPTaHU3MaMHU.

6 Tumbl MeTaHOTeHE3a B HE(PTIHBIX IIACTaX.

7 HedreBbiTecHsOMMUEe METaOOMUTHI, UX KiIacCU(UKAIUSA W NPUHLUIN JeHCTBUA B He(TIHOM
wiacte. Knaccugukanuss 1 npuHUMN BBHIOOpa OMOTEXHOJOTHM MOBBIIMIEHUS! HE()TEOTAaun IJIACTOB.

8 Croco0 mopaBieHus )KU3HENEATENbHOCTH CyIb(aTpe ylUpyIOMUX OaKkTepuil U CHHXKEHUE
CEpOBOJIOPO/Ia B TUIACTOBBIX (PIIOMIAX.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

7 cemecTp
*  TeKyLIMH KOHTPOJIb — 55 Oasos
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB
* OTBET Ha ’K3aMeHe: He Oosee 25 6amioB

Pacnipenenenne 6aJiioB 1Mo 3aaHMSIM:

No  [HaszBanue Ttembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATHS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB

/ cpe3sl




Beenenue B
peaAMET

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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[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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MuxkpoxioHanb
HOE
Pa3MHOXKEHHE.
Krnerounas n
reHeTH4ecKas
WHXEHEpHS.

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.
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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.

[IpemuansHbie OaIbl

20

HOHOJ’IHHTCJ’IBHHC IMpEMUAJIbHBIC Oamsl MOTYT OBITh HAYKCIIEHBI 34
KaQ4CCTBCHHOC BBICTYIIJICHUC HAa CCMUHAPCKUX 3aHATUAX.

14.

OTBeT Ha DK3aMEHE

25

1-10 GaymoB — CTYHEHT pPacKpblI OCHOBHBIC BOIPOCHI M 3aJaHUS
OusieTa Ha OIEHKY «YJOBJICTBOPUTEIHHOY

11-19 GamioB — CTYyAEHT pPacKpbUl OCHOBHBIC BOIPOCH M 3aaHMS
OmieTa Ha OIICHKY «XOPOIIIOY,

20-25— cTymeHT pacKphUl OCHOBHEIE BOIIPOCH M 3ajaHUs OWjeTa Ha
OLICHKY «OTIIHIHOM.

15.

WnpuBuayansHble 3a1aHUS,
C TMIOMOILBIO0 KOTOPBIX
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

60

JloOGop: CTymeHT MOXKeT TWpPEJOCTaBUTh BCE 3a/JaHUs TEKYIIEro
KOHTPOJISI U KOHTPOJIBHBIE CPE3bl

16.

HUroro 3a cemectp

100

HtoroBass omeHka 1O »JKk3aMmeHy BbicTaBisieTcss B 100-0ayibHON 1mikKame W B TPaTUIIMOHHOMN

YeThIpexOasIbHONW  IIIKaJIe.

[TepeBon

100-6annbHOM  pEeHTHUHTOBOWM OICHKHM 1O JUCIHIUIMHE B

TPaIUIIMOHHYIO YETHIPEX0aITbHYIO OCYIIECTBISIETCS CIEAYIONIMM 00pa3oM:

100-6annpHas cuctema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiu1oB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

Kontponbnas padora

Tema 6. [lepcriekTUBBI pa3BUTHSL OUOTEXHOIOTUH

1 MukpoOHOIOTHYECKUN METOT TTOTYICHHSI aMUHOKHUCIIOT.

2 MuKpoOHOIOTHYECKUN METO] IOTyUeHHsI aHTHOMOTHKOB.
3 depmeHTHBIE MTpenapaTbl, 0COOCHHOCTH MOMYYCHUS, TPUMECHEHHS.

4 TlpoayueHTsl U Cpebl.

5 buorexHonoTHS B pelieHne YHEPTETUISCKUX MPOoOIeM.

6 Hcnomnp3oBanue MHKPOOPTaHHU3MOB B IIPOLICCCAX ,Z[O6BI‘-II/I IIOJIC3HBIX UCKOIIACMBIX.

7 BUOTEXHOJIOTUYECKUE METO/IbI TepepadOTKH FTOPOACKUX CTOYHBIX BOJ.



Tema 12. BuoreoTexHoIOruu U 3auTa OKpyKarolen cpeibl.

OcHOBBI ¥ TOHATHSI OMOAPKOHOMUKH Kak HayKu. [IpoBeieHre aHamn3a peIHKa, OIIEHKAa MUPOBBIX TPEHIOB
MMO3UIIMOHUPOBAHUE OTEYECTBEHHBIX BO3MOKHOCTEH. [IpemokuTh MyTH pa3BUTHSI OMOIKOHOMHKH C
YYETOM PHUCKOB. YKa3aTh BO3MOKHBIC ITyTH UX PEIICHUS.

buopemenuarus. [IpoBecTH cpaBHUTENBHBIN aHAN3 TEXHOJIOTUN OMOpPEMETUAIluH, IPUMEHSIEMON st
3alIUThl OKPYXAOMIEH Cpenbl, ¢ TPaAULUMUOHHBIM METOAOM OYMCTKH, BBINOJIHSIOIIUM AaHAJOTHUYHYIO
3a7a4y. YKas3arb JOCTOMHCTBA W HENOCTATKU. [IpeyioKUTh pelIeHHs 10 YCTPAHEHUIO HEJOCTATKOB B
MIPUMEHEHUU COBPEMEHHOUW OMOTEXHOIOTHH.

CpaBHUTH C HCIIOIB30BAHUEM HAy4YHOH JMTEpaTypbl MPHUPOAHBIE U T€HHO-MOAU(PHUIIMPOBAHHBIC
IITAMMBI-IIPOJTYLIEHTHl OJHOTO M3 BUTAMHHOB IO BBIOODY CTyZIEHTa

JlaGoparopHasi paéora

Tema 7. IlousiTve ¥ OCHOBBI OMOIKOHOMUKH.
JlaGoparopnas pabota "C-1 nmardopma.

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

Tema 9. [Tpumeps! UCTONBb30BaHUS OMOTEXHOIOTUI
JlaGoparopnas padora "OcHoBBI TpaHChOpMaLuu OakTepuii.”

Tema 10. IlITamMbl, My3eu, NaTeHTOBAHUE.
Jlabopatopnas pabora ""Lux-0noCeHCOpHI: CO37aHuEe M HAINpaBJICHUS UCIIOIH30BaHUSA".

Tema 11. Anmaparroe odopmIIeHHEe MUKPOOHOJIOTHYECKUX TIPOU3BOJICTB.
JlaGoparophas pabora "OOmmas crpareruss KOHCTPYMPOBAaHUS MITAMMOB-TIPOAYLIEHTOB (hepMEHTOB".

Tema 12. BuoreoTexHoIOruM U 3alIUTa OKPYKalolen Cpeibl.
JlabopatopHast paboTa "bHOTe0TEXHOIOTHH U 3alTUTa OKPYXKaIomen cpenbl'.

Onpoc

Tema 1. BBenenue B npeaMer
1 OcHoBHBIC 1IeNH U 337]a4U OMOTEXHOJIOTHH.
2 Hctopus pa3BUTHS HAYKH.
3 Yro Takoe OMOTEXHOIOTHYECKHI MpoIiecc.
4 Kakue BBIACISIOT 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.XuMuyeckas KopposHsl.
4. duzndeckas (AMEKTPOXUMHUIECKAsT) KOPPO3HUS.
5. buonornyeckaskopposusi.
6. HTEeHCUBHOCTH PabOTHI 00OPYIOBAHMS.
7. HexoTopble 0COOEHHOCTH KYIBTHBHPOBAHUS OMOOOBEKTOB.
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. O6e3BpexUBaHUE OTXOIOB OMOTEXHOJIOTHYECKUX MTPOU3BOJICTB.

Tema 3. MHxeHepHas S3H3UMOJIOT U

. Kimaccudukanus pepmeHTos.

. I'myOuHHBII METO IPOU3BOACTBA (PEPMEHTOB.

. IIpon3BoacTBO (hepMEHTOB NPH MMOBEPXHOCTHOM KYJIHTHBHPOBAHNH MTPOTYLIEHTOB.

. Ummobunm3anust pepmentoB. OO011as XxapakTeprucTKa MMMOOUIM30BaHHBIX (DEPMEHTOB.
. Kimaccudukanus nHocureneit ajist pepMeHTOB.

. Mertoasl nMMoOuIM3auu EpMEHTOB.

. [IpuMeHeHne UMMOOMITM30BaHHBIX (PEPMEHTOB.

Tewma 4. buosHepreTrka U OMOJIOTHYECKHE TTPOIIECCHI MTePEPabOTKH MHHEPATLHOTO ChIPhS

. buomeranorenes.

. DTansl OMoMeTaHoreHesa.

. Ucnonp30BaHMe OTXO0B MUIIEBOM MPOMBIIUICHHOCTH JIJIsl IOJTy4YeHUs Onorasa.
. Ucrionp3oBaHne OTXOZ0B CEIBCKOTO XO3SIMCTBA /IS TTOJTydeHUsT Ororasa.

. Ilomyuenue Ouorasza B Poccun.

. [Tomyyenue 6uorasa B Uaanu u Kutae.

. [Tomyuenue nemeBoro OMOCMHTETUIECKOTO 3TAHOIIA.

. CnupT - aJIbTepHATUBHBINA UCTOUHHUK SHEPTHUU.
9.

BbuoreorexHomorus BBIIIICTIAYMBAHUA MCTAJIJIOB.

10. buoreorexHoaorus 00eccepruBaHus yIICH.

11. buoreorexHonorus u 00pp6a ¢ METAHOM B YTOJIBHBIX IIIaXTaXx.

12. broreoTexHo0THS U TTOBBIIICHHE HEPTEOTIauH TIJIACTOB.

00 3 N L LN

Tema 5. MukpokiioHalIbHOE pa3MHOKeHUE. KiieTouHas U reHeThdeckasi MHAKEHEPHS.

. Ky.HI:TI/IBI/IpOBaHI/Ie COMATUYCCKUX KJIICTOK: XapaKTCPUCTHUKA, BBCICHUC B KYJIBTYPY, IACCUPOBAHUC.
. [IpyMeHeHre n30IMPOBaHHBIX MPOTOILIACTOB.

. CriocoObI mosryueHust ¥ KyJIbTUBUPOBAHUS IPOTOIIIACTOB.

. CriocoObI crnusiHus IPOTOILIACTOB.

. Buner comarnueckux ruOpuaoB.

. BO3BMOXHOCTH r€eHHOW WHKEHEPHH.

. 'eHHas nHXeHepUs Kak HayKa, METO/BI.

. MeTtoabl reHHOW WHKEHEPHH.

9.

Hcropust reHHON MHXKECHEPUH.

10. OcHoBHBIE DePMEHTHI: PECTPUKTA3BI, TUTA3BI, IOJTUMEPA3BI.

11. MexaHu3M AeicTBUsI pecTpUKTa3, cucreMbl MmeTunupoBanus JJHK.

12. TlocTpoeHue KapT peCTPUKILIHH.

13. KoncrpyupoBanue pekomOuHanTHbIX JJHK.

4.3 TIpomexxyTouHas aTTecTalus 1Mo AUCIHUILINHE IPOBOAUTCS B OpME IK3aMeHa

Tunosbie Bonpockl 3xk3ameHna (I1K-4)
1 IIpeameT OMOTEXHOIOTHSI.
2 OcHOBHbBIE HalpaBJICHUS UCCIEN0BAaHU, CBA3b C IPYTMMH HayKaMH.
3 Mertons! uccienoBanuii. OObEKTH OMOTEXHOIOT M.

4 TTpuHIUIBI TO00pa GHOTEXHOIOTUYECKUX OOBEKTOB: MOJIENIbHBIE M 0230BbIE MUKPOOPTaHU3MBI,

mTaMMbl MUKPOOPTaHHU3MOB, HUCIIOJIb3YCMBIC B OMOTEXHOJIOTHH.
5 HpI/IHHI/IHI/IaJIBHI:Ie MOAXOABI K YITYUYIICHUIO IITAMMOB IMMIPOMBINIJICHHBIX MUKPOOPIraHU3MOB.
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Bompoce mo Teme «brH03KOHOMUKA U UCTIONB30BAHHE OMOTEXHOIOT I

Omnpenenenue, 3a7a4 U eI OMOIKOHOMUKH.

Otpacnu 6uoskoHOMHKH. VX comepikaHne U pa3BUTHE.

[TpakTHueckoe MpUMEHEHHE U BIUSHHE OMO’KOHOMUKH Ha MPOU3BOJICTBEHHBIE ITPOLIECCHI.
[Torennuana pa3BuTHs OMOIKOHOMUKH B MUPE - TPEHIBI U BO3MOXHOCTH.

Nk -

OTteuecTBEHHbIE BO3MOXKHOCTH Pa3BUTHUSI OMOAKOHOMUKH (C TMO3ULMHU HAYyYHO-TEXHHUYECKOTO,
TEXHOJIOTMYECKOTO YPOBHS, C OLEHKOW MEPCIEKTUB OTEYECTBEHHBIX MPOU3BOJICTBEHHBIX BO3MOKHOCTEN ).

6. Posb 1 MECTO OMOTEXHOJIOTHI B OMOIKOHOMMKE.

7. JIBoiiHOE MpUMEHEHHE OMOTEXHOIOTHUH.

8. Buonoruueckas 6e3omnacHoCcTh. KOHTpOIB, HEraTHBHBIC CIICHAPWH, CIIOCOOBI TIPEAOTBPAICHHUS.
9. VYcnoBusi MIpUMEHEHHUST OMOTEXHOJIOTUN B PA3IUYHBIX OTPACISAX W IMEPCTICKTHBBI UX PA3BUTHUA.
10. 3Hauenue OMompenaparoB B TOOBIYE YIIIEBOIOPOIHOTO CHIPhS M TIOTEHITHANE €ro TepepadoTKy.

11. Ponp OMOTEXHONOTHI B MPOU3BOACTBE (hapMaleBTUYECKON MPOAYKIUH U B 0071aCTH
37paBOOXPaHEHUSI.

12. OcHOBHBIE MPUHIMIIBI U KOMIIOHEHTHl OMOTEXHOJOTHYECKUX MPOIECCOB MOIYyUEHUS
(apmalneBTHYeCKHX CyOCTaHIIMI U JIEKapCTBEHHBIX IPENapaToB.

Bomnpocsl no teme «ESG u ycToitunBoe pazButre. Opranuydeckasi IpOoayKIHs

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

. Ienn m 3amaun ycTOMYMBOrO pa3BUTHS. ba3oBble NPUHLMIIBI, KPUTEPUHU U MAPaAMETPBHI.
. Bnusisnue ESG Ha phIHOK - OII€eHKa pUCKOB, MHTErpaIys, BO3MOKHOCTH.
. MHpuKaropsl ycToM4uBOro pa3sutus. @oOpMUPOBAHUE U POJIb PEUTUHTA.

. BrnusiHue OMOTEXHOJIOTHIA Ha aKTyaJbHBIE POOIEMBI SKOJIOTHH.

. Hpouecc COBCPUICHCTBOBAHUA XHMUUYCCKUX IIPOLHECCOB M afalTalusd IMpOU3BOJACTB B COOTBETCTBUH

2
3
4
5. HCTpyMEHTBI U METOABI JUIsl JOCTHXKEHHUS YCTOWYMBOTO Pa3BUTHS B OTPACISAX SKOHOMHUKHU.
6
7
C COKpallleHHEM HETaTUBHOIO BIIMSHUSA Ha OKPYKAIOLIYIO Cpey.

8

. DOKOHOMHYECKHE, MPABOBBIE U HKOJIOTMUECKHE aCMeKThl OMOTEXHOJIOTHYECKOTO0 MPOU3BOACTBA
(apmalieBTHYECKUX CyOCTaHIIUI U JIEKAPCTBEHHBIX MTPenapaToB.

Bomnpocsl no teme «IlITammbl, My3€eH, TATEHTOBAHUEY

Omnpenenenre MTaMMOB, UX IPYMIbl U XapaKTepHble 0COOEHHOCTH.
TpeOoBanus K BHIOOPY IITaMMA.

Oramnbl paboTel ¢ mTamMmMmaMu. CyTh U Pe3ysIbTar.

[MopnepxuBaroiias ceneKius Ha IpeanpusiTUH.

My3eun mraMmmMoB Ha IPOMBIIIIEHHBIX NPEANPUITHIX - LEIU U 3aa4u.
[TareHTOBaHME MITAMMOB - CYTh U LIEJIH MPOLEAYPHI.

3aja4u IENOHUPOBAHUS B YIIOJHOMOYEHHBIX KOJUIEKIHSX.

DopMBI ACTTOHUPOBAHUS U KX OCOOCHHOCTH.

A G B Al ol

Oco0eHHOCTH MITaMMOB-ITPOAYLIEHTOB, UCIIOIb3YyEMbIX JUIS MTOJTy4YEHHUs JIeKapCTBEHHBIX MPENaparoB.

Bompocer o teme «AnmapatHoe oQopmileHHE MHKPOOHOIOTHYECKUX MPOU3BOACTBY»
Llenouka TEXHOIOTMYECKOTO IpoOIIECCA.

Heob6xoanmoe o6opyaoBaHue Jisi TPOU3BOICTBA OMOIPETIapaToB.

MeTo/b! BBIJICIEHUS B OYUCTKH MTPOILYKTOB OMOTEXHOIOTHIA.

[TonsiTne maboparopHbIl permaMeHT. XapaKTepHble 0COOEHHOCTH.

[ToHsTHE MPOMBIIITIEHHOTO perIaMeHTa. XapakTepHbIe 0COOCHHOCTH.

TpynHocTH MacITabUpOBaHMSI TEXHOJIOTHH B YCJIOBUAX KPYIMTHOTOHHAKHOTO MTPOU3BOICTBA.

o

TpeOoBaHus MPOU3BOACTBEHHOMN MPAKTHKU B OMOTEXHOIOTUYECKOM (papMarieBTUYECKOM ITPOU3BOJICTBE.



8. Hpuniunst cucrem GLP, GCP u GMP.
Bomnpocsl no teme «buoruapomeramryprus»

1. Omnpenenenne OMOTeOTEXHOIOTUN M OMOTHIPOMETALTY PIHH.

2. buoruapomMeramryprus u ee mpeuMyIIecTBa sl IepepadoTKH KOHKPETHBIX THIIOB MHHEPAIBHOTO
CBIpPBSI.

4. OCHOBHBIE TIPOIECCHI, JISKAIIHE B OCHOBE OHMOT€OTEXHOJIOTMYECKOTO MOIYYECHHUS METAJUIOB.

5. OCHOBHBIE TAKCOHOMHMYECKHE U (PU3HOJIOTUYECKHE TPYIIBI MUKPOOPTaHU3MOB, UCIIOIB3yEMbIC B
OMOre0TEXHOJOTHUECKUX MPOIeccax.

6. B3anmoneiicTBUM MUKPOOPTaHU3MOB € CYIb(UIHBIMA MUHEpAIaMHU.

7. BbroTexHOMOrHK MOTyYeHNST METAIJIOB U3 PY/ U OCHOBHBIE TEXHOJIOTHYECKHE MPOIECCHl (KyYHOE,
peakTopHOe OMOOKHUCIICHUE).

8. [IpakTHyeckoe npuMeHEeHHEe ONOTEXHOIIOTHH JJIS ITOTYYEHUSI METaJUIOB.

9. [lepcrieKTHBHBIE TEXHOIOTUH MOTyYSHHSI METAIIJIOB U3 PY/.

10.  TexHOJIOrMHM OYMCTKH CTOYHBIX BOJ OT CYJIb(haToB, MOHOB METAJIOB, ITMAHUA U THOIMAHATA.

Bonpocsl mo teme «MUKpPOOHOIOTHYECKHE METONIBI TOBBIIICHHS He()TEOTaaum
1. Onpenenenve HePTIHOM MUKPOOUOIIOTHH, M €€ OCHOBHBIX 3a/1a4.

2. Kakoe MecTo 3aHMMalOT MHUKPOOHOJIOTHMYECKHE METONbI MOBBHIIICHHUS He()TEOTHaun B 001IeM
nporiecce pa3paboTKu HEPTIHOTO MECTOPOXKICHHUS.

3. Cnemuduyeckue (PU3NKO-XUMHYECKHUE (HAKTOPBI, XapaKTepHBIE M1 HE(PTIHBIX MECTOPOXKICHUM.
4. OcHOBHBIE (PyHKIIMOHAJIBHBIE TPYMIBI MUKPOOPTAaHW3MOB HE(TSIHBIX ILIACTOB.
5. Kiaccuueckast cxema TpopuIeCKOM 1enu 3aBOTHIEMOT0 He(TSHOTO IJ1acTa.

6. JluccuMmisiiMoOHHAsE Cyab(arpenyKIHs, OCyLIECTBIsAeMas Ha MECTOPOXKICHUAX He(TH
aHa’pPOOHBIMH TETEPO- M ABTOTPO(PHBIMH MUKPOOPTaHU3MAMH.

7. Tunbsl MeTaHOTeHE3a B HE(TIHBIX TUIACTaX.
8. HedreBniTecHsI0MME METa0OINUTHI, MX KJIacCU(PUKAIIMS U IPUHITUTT ACHCTBUS B HEPTIHOM ILIACTE.
9. Knaccudukauus ¥ OpUHIUN BbIOOpa OMOTEXHOJOTHUIN TMOBBILICHUS HEPTEOTIAYH I1JIACTOB.

10.  Cnoco0 nmomaBieHus KU3HEACATSIbHOCTU CYIb(aTpeayIUPYIOMINX OaKTepuil U CHUKCHUE
CEpOBOJIOPO/Ia B TIACTOBBIX (prongax.

Bomnpocsl no teme « TexHOIOrMM OUUCTKHA CTOYHBIX BO

1. Macmtad ¥ poJib OYMCTKH CTOYHBIX BOJI B KAYECTBE KU3HH YEJIOBEKA, IKOJIOTHH.
2. CyTb TEXHOJIOTMM OUUCTKU CTOYHBIX BOJI.

3. OT 4ero YUCTAT CTOYHBIEC BOALI — OCHOBHBIE 3arpsI3HUTEH.

4. OCHOBHBIE TIPOIIECCHI, JIEKAITNE B OCHOBE TEXHOJIOTHI OYUCTKHA CTOYHBIX BOJ ((hU3HUECKHE,
XUMUYCCKHE, ONOIOTMYECKHUE).

5. OcHOBHBIE (PU3HOIIOTHYECKHE TPYIIBl MUKPOOPTaHU3MOB, HCHOJIb3YEMbIE B TEXHOJIOTHIX OYMCTKU
CTOKOB.

6. Urto Takoe aKTUBHBIN WI. TUIBI 10 TPUKPETUICHUIO, CTPYKTYPE.
7. buoxumuyeckue 0CHOBBI ynanenus C.

8. buoxumuueckue ocHOBBI ynaneHus N.

9. buoxumuyeckue OCHOBBI yajieHus P.

10. CyTb TexHONOrUU AHAMMOKC

11. ba3zoBasi cxeMa OUMCTHOTO COOPYKEHUS.

12. [lonsiTue OnopeakTopa — adPOTEHKA.

13. OcHoBHBIE 30HBI peakTopoB Mo ynajaeHuto C, N, P.

14. Yro Takoe penuki’?

15. TlonsiTHE M HA3HAYCHUE METAHOBOTO COpaKMBaHMUS.

16. MoXHO JId OYUCTUTD BOAY OT SI10B?

17. CBsI3b OUMCTKHU CTOYHBIX BOJI M BO3/yXa, UCIIOJb30BaHKHE OUO(DUIBTPOB.



Bomnpocs! no Teme «bruopemenuaniysi mouB ¥ BOIOEMOB, 3arpsI3HEHHBIX HEPTHIO M HE(PTENPOIYKTaMH,
TSOKENIBIMU MeTaJllaMi, TepOUIUAaMH, TECTUIMIAMU U JIP. BHICOKOTOKCUYHBIMU COCIMHEHUSIMHU
AHTPOIIOTEHHON TPUPOIBI»

1. Yro Takoe Ouopemenuanus? Ee monoXuTenbHbIE CTOPOHBI.
2. YIIeBOAOPOAOKUCISIONINE MUKPOOPTaHU3MBI — 0COOEHHOCTH MeTaboI13Ma.

3. ®akTopbl, BIUAIONIME HA CKOPOCTh CAMOOUUIICHHS TOUBHI M 3()(PEKTUBHOCTD TPUMEHEHUS
OuomnpenaparoB B IOYBE U BOAHOM cpeie.

4. TlapaMeTpsl, IO KOTOPHIM pa3Iu4aroTCs Ouonpenaparsl Juis OuopeMeInaly oYB U BOJOEMOB.

5. UcToyHukmu 3arpsA3HCHUC I104YB, MOBCPXHOCTHBIX W TPYHTOBLIX BOA PAJUOHYKIMAAMHU U TAXKCIIBIMU
MCTaJllIaMHU.

6. CriocoObl 3aXOpOHEHHUS JKUIKUX PAIMOAKTUBHBIX OTXO/I0B.

7. Kakue (Gu3HOIOTHYECKUE TPYIIBl MHUKPOOPTAaHU3MOB SIBIISFOTCS TIEPCIICKTUBHBIMU areHTaMH st
co3faHusi OMOTCOXMMHUYECKOTO0 Oaphepa Ha IMyTH JBMXKCHHS TOA3EMHBIX BOJI, 3arPsI3HCHHBIX
KOMITOHEHTaMH XUIKUX PAO?

8. BnusiHME MUKpPOOPraHM3MOB Ha CHW)KEHHE MHIpalMM MaKpOKOMIOHEHTOB kuakux PAO ¢ Tokom
IIOJ3EMHBIX BOJI.

9. JIBe cTOpOHBI OAHON MEAAIN: 3alUILATh WU pa3pylliaTh MJIACTHK?

10. TloHsTHE TSXKEIBIE METAIIIBI, TOKCHYECKOE JEHCTBUE HA MUKPOOPTaHU3MBbI
11. buoxumuyeckre OCHOBBI yAaJICHHs] KATHOHOB METAJIJIOB U3 PAaCTBOPOB

12. buoxumuveckue OCHOBBI yaJCHHUs] aHHOHOB METAJJIOB U3 PaCTBOPOB

Bompocer mo teme «OCHOBBI KOMITIOCTHPOBAHHUE, JTaOOpaTOPHBIC

Y TIPOMBIIICHHBIE YCTAaHOBKU»

1. Yto Takoe KOMIOCTUPOBAHUE?

2. Kaxo#l mpoayKT MoJiy4aroT IpH KOMIIOCTUPOBAHUY, TAalTE €r0 XapaKTEPUCTHUKY.

3. Kakue TeMneparypHbie peKUMbI?

4. Kakue onTuMallbHbIE YCIOBHS KOMIIOCTUPOBAHUS?

5. [IpuBenuTe npumep npoiecca ¥ MUKPOOPTaHU3MOB MPU HKCTPEMAJILHO BHICOKMX TEMIEpaTypax.
6. OCHOBHBIE TPYIIIBI MUKPOOPTaHU3MOB-/1€CTPYKTOPOB OHOpa3iaraeMoro ObITOBOrO Mycopa.

7. TlpuBenute mpuMep, Kak HM3MEHSIOCh MHKPOOHOE COOOIIECTBO MPHU CO-KOMITOCTHPOBAHUH MHIIEBBIX
U arpooTxoJ0B?

8. IlpuBeaute mpuMep J1aOOpaTOPHON YCTAHOBKH KOMITOCTUPOBAHUS, €€ Ha3HAYCHHE.
9. Buzpl, 00beM arpooTXo/10B U MPAKTUUYECKHI IPUMEP peaTu3allii TEXHOIOTHH.
10. Buapl, 06beMbl MYHHMIIMINAJIBHBIX OTXOJOB M TMPAKTUYECKUE MPUMEPHI peau3alii TEXHOIOTUH.

Bomnpocsr mo Teme «MeTtaHTeHKH, aHadpOOHOE COpaKUBaHKE, TA0OPATOPHBIC U MPOMBIITUICHHBIC
YCTaHOBKNY

1. Wctopus ucnonp3oBaHusl OMoOrasa Kak ajJbT€PHATHBHOIO HCTOYHHMKA SHEPTHUU.

2. TlonsTHe mporecca aHa’dpoOHOro cOpakKMBaHMS AJS MOMy4YeHHs OuWoraza M JAPYruX IEHHBIX
MPOAYKTOB MeTabO0IM3Ma.

3. OcHoBHBIE CyOCTpaThI UIsl aHA3POOHOTO COPAKUBAHMUS.
4. Drtanbl aHa’pOOHOTO COpaKMBaHUS, OCHOBHBIE (PM3MOJOTWYECKHE TIPYIIBI MUKPOOPTAaHH3MOB.
5. OcHOBHbIE TUMHUTHUPYIOIIKE (AKTOPHI MpoLecca aHadpOOHOTO COpaKUBAHMSL.

6. Hawubonee 3HaYMMBIC TEXHOJIOTUICCKUE MTAPAMETPHI, BIHUSIONINE Ha TIPOIIeCC aHaAYPOOHOTO
cOpaxuBaHMS.

7. Knaccuduxamus TEXHOIOTHH aHAPPOOHOTO COpaKMBaHUS.
8. OcCHOBHBIE KOHCTPYKIIMU aHaIPOOHBIX PEaKTOPOB.
9. Orpannuenus aHadpoOHOTO COpaKUBAHMS.
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10. Bo3MOXXHBIE TyTH MPEOAOJICHUS CYIIECTBYIONIMX OIPaHMYCHHUI aHA3POOHOTO COpaKMBAHUSI.
11. HoBble TpeHIBI B aHAYPOOHOM COpaKUBaHUH.

Tunosble 3aganusa s 3k3amena (I1K-4)
ESG. BriOepute KOMIIaHHIO, KOTOpasi peai3yeT MPOIECChl, CBS3aHHBIC C UCIOJIb30BAHUEM
MIPOMBINIUICHHBIX OnoTexHonoruii. Caenaiite o0IIyto oneHKy ero agdextuBHocTh M0 ESG-(hakropam.
Vaenure ocoboe BHUMaHHE CICIYIONIMM XapaKTePHCTHKAaM: BIHMSHUEC Ha OKPYKAIOIIYIO Cpery
(armocdepy, runpocdepy, aurocdepy), odpaliieHHe ¢ OTXOIAMH, PUCKH, 0e30MacHOCTh NMPUMEHEHUS
TEXHOJIIOTUH. BrisiBuTE ipobnemHbie oonactu. [IpeokuTe cTpareruio TaibHEHIIEro pa3BUTHS, C
YCJIOBUEM PEIICHHs BBIABICHHBIX NpoOiieM. OLeHHTe MOTCHUHUAI JATbHEHIIEro MPUMEHEHUS
aHAJM3UPYEMOI TEXHOJIOTHH.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI
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Orenka T s— Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKa3aTeNn
TOCTHKEHHMSI pe3ynbTaTa)
IK-4 Nmeer BbICOKMI YpOBEHb 3HaHWW 00 OCHOBaX OMOTEXHOJOTHH.
«OTIIHYHO» Omnpenensier OHMOJIOTHYECKYIO 06e301acHOCTh MIPOIYKITUN
(85 - 100 6anmoB) OMOTEXHOJIOTUYCCKUX TPOU3BOACTB. BBIJCIIET M MPOCICKUBACT
MEX TUCIIUTTHHAPHBIEC CBSI3H.
«XOPOLIO» [1K-4 HwmeeT mocraTouHblil ypoBeHb 3HaHHMM 00 OCHOBaX OMOTEXHOJIOTHU.
(70 - 84 6amoB) Briienser u mpociiexxuBacT MEKIUCIMILTHHAPHBIC CBSI3H.
«ynosierBoputensao» ([TK-4 Nmeet 6a30BbIi ypOBEHb 3HAHUN 00 OCHOBAaX OMOTEXHOJIOTHH.
(50 - 69 6amnoB)
«HeymosneTsopurensHoy [[1IK-4 He umeer 3HaHMii 0 OMOTEXHOJOrMYECKHX Ipoleccax. Marepuai
(menee 50 6annos) u3naraercs 6e3 MPUMEHEHUS! HayYHOH TepMUHOJIOTHH.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCSsl IO OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OPraHU3alUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Ipuctynas K W3yYeHHUIO TUCIUIUIMHBI, B MEPBYIO ouepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
conepkanreM paboueii mporpammbl aucturummabl (PIT[]), xoTopas ompenensieT comepskaHue, oObem, a
TaK)Ke MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTeNbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT pa3zienbl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEeXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHMe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY —yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE oOOECIeYeHne IUCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOpeTHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOXOAUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTE 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAaHHOM [IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IPY CaAMOCTOSITEIBHOM M3YyYE€HUH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsI CAMOCTOATEIILHON paboThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIO MCIIOIb30BaTh MaTepHalibl (hoHIa oreHouHbIX cpencts (POC).



5.3 Pexomennamuu 1o pabore ¢ Hay4HOU 1 yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
MCTOYHHMKOB U JINTEPATYPHI IO TEMATHKE JICKIIUH.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemnieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEKT MoXkeT ObITh BBHINOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATENIBHOM MOATOTOBKE K 3aHATHUAM JOJIKHBI COAEPkKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsI HMCIOJIb3yeMOIl Hay4yHOH JHUTeparyphl.
KoncniekT MoOXeT OBbITh OMOPHBIM (COIEP)KATh JIMIIbL OCHOBHBIE KIIIOUEBBIE IMO3MIIMK), HO TNPU 3TOM
MO3BOJIIOIIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OO0BEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypPON CTYACHT MOXKET:

- JenaTh 3allUCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh IEpEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTDH aHHOTAIMH (KpaTkoe 0000IIeHHEe OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeHa1iuy 1O OATOTOBKE K OTACIBHBIM 3aJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTess cO CTYIEHTaMH IO BOIPOCaM
MPAKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TNPUMEHATHCS B pa3iMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHBII. OCHOBHBIE KaUu€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJIbHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHHs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBpEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOI'O MaT€puaa,
- padOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O Ha 3aJlaHHUC.

VYCTHBI OIpPOC MOXKET CONPOBOXKAATHCA IPE3CHTAIMEH, KOTOpas MOATOTABIMBACTCA IO OJHOMY U3
BOIIPOCOB TPAKTUYECKOTO 3aHATHA. [Ipn BBICTYIUIEHHH C Tpe3eHTanuei HeoOXoMuMo o0pamaTh BHUMaHHE
Ha TaKMe MOMEHTHI Kak:

- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMUTaeMOCTb, HAJIWYHE H
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE O(OpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
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- TMYHOCTHBIC KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COONIOIEHUE PErIaMEHTa, SMOIIMOHATLHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CHCTEMATH3UPOBaHHbBIC, TITyOOKHE U TIOTHBIE 3HAHUS 110 BCEM pa3JiesiaM IMPOrpaMMBbl:
- CcoJepXaHWE BBICTYIUICHHUS: JIOTHYHOCTh W3JIOKCHHUS Marephalia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CBOed MpodeccHoHATbHOW WIH y4eOHOU
JEeSTeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUH, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKOe M HHPOPMALIMOHHOE o0ecrieyeHre JUCUMITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Makcumon, I. B., Bacumenko, B. H., Kmumenxo, A. HN., Makcumon, A. I., Jlemxoa, H. B.
Teopernueckue U npakTUYECKUE aCHEKThl UCTIOIB30BaHMS OMOTEXHOJIOTHH U TeHHOM MHXKEHEpUH : yueOHoe
nocodue. - Becb cpok oxpaHbl aBTOpPCKOro TMpaBa; TeopeTHdeckue U TNPAKTUYECKHUE aCIEeKThI
WCIIoNb30BaHusl OnorexHosoruu . - CaparoB: A#i [1u Op Menua, 2018. - 471 c. - Tekct : 3neKTpOHHBIH //
IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/73635.html

2. Yeunna O. H. Obmas 6uorexnonorus : Y4ueOHoe mocodue it By30B. - ep. U J10M; 3-e u3.. - MockBsa:
FOpaiit, 2021. - 266 c. - Tekcr : onekrponneii // DBC «IOPAUT» [caiir]. - URL:
https://urait.ru/bcode/474715

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Ans6eprc b., bpeit 2., Xonkun K., xoncon 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 // OBC «KoHCynbTaHT CTyAeHTa By3a W MenBy3a [cailT]. -
URL: https://www.studentlibrary.ru/book/ISBN9785932085066.html

6.3 VlHble HICTOYHUKHU:

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

2. Knaccuueckast u MosekysipHast ouonorus - http://molbiol.ru/
3. Mon6wuo.py - http://molbiol.ru/

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

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATHN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ yqe6HHe AyaIuTOpruu JId TIPOBCACHUA 3aHATUN JICKIIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIErO KOHTPOJIA M IIPOMEXKYTOYHOM arTecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U TIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllMMU JJIs1 TIPeICTaBIeHus yueOHo nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B ANEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnist mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PY/I0BaHUS,
00eCIeunBaroIIe TEeMATHIECKUE WILTIOCTPAUU (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTHBHAS TOCKA).
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