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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

JucuumnuHa «bHOTEXHOJOTUS» OTHOCUTCA K JUCHUIUIMHAM YacTH, (QOopMUpyeMOn
y4acTHUKaMu 00pa3oBaTeNbHBIX OTHOIIeHW broka 1. Jucuwmiuael (MOIyNIH) MOy
«EcTecTBEeHHOHAay4YHblE  TEXHOJOTMM»  Y4eOHOTO IIJJaHa  OCHOBHOM  mpodeccHOHaIbHON
o0pa3oBaTeNbHON MporpaMMbl BBICIIErO0 0Opa3oBaHUsl — IPOTrpPaMMbl MarucTparypbl IO
HarnpaBieHuto noarotoBku 06.04.01 buonorusi, HampaBieHHOCTh (MPOoduIL) 00pa30BaATEIHHOU
nporpammbl «buonHpopmMaTiKa U ccTeMHast OMOIOTHsI», 0YHOU (HOPMBI O0yUESHHSL.

JlucuMmiuHa omupaercs Ha pe3ynbTartbl 00y4deHHs, cpopMHpOBaHHBIE B paMKax psjaa
JUCHUIUIMH ydeOHoro miaHa: «CoBpeMeHHbIe MpoOieMbl Ouosiorun», «VcTopuss 1 METOMOIOTHs
Ononorun W WHPOPMAIMOHHBIX cHCTeM», «KOTHUTHUBHBIE CHUCTEMBI», «MOJETH U METOIbI
JUCKPETHOI'O aHAJIU3a.

Pesynbrarhl u3yueHUs AUCHUIUIMHBI «BHOTEXHONOTHUS» SBIAIOTCS TEOPETHUYECKOM U
METO/JO0JOTUYECKOM  OCHOBOM  JUIsl  M3Y4YeHUs  JUCHUIUIMH:  «BBICOKONPOM3BOIUTEIBHBIC
BbIUKCHCHUS», «MeTtareHomukay, «buodusuka», «MamuHHOE OOyYeHHE», a TaKkKe s
MPOXOXKACHUST HAYYHO-HCCIIEI0BATEIbCKOM paOOThI, MPAKTUKU MO MPOPII0 MPOoPecCHOHATBHON
JeATEIbHOCTH, IPEIIUIUIOMHON TPaKTUKK; 11 3amuTsl BKP.

1. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yueHHsi (00pa3oBaTe/ILHBIX Pe3yJabTaTOB)
10 JMCUHUIJIHHE

Heabio ocBoeHus guctuminHel  «buoTexHomorus»  sBusercs -  (HOpMHUpPOBaAHHE
COBPEMEHHBIX TPEJCTABICHUNA 00 ypOBHE HAyUYHBIX IOCTHKCHHHA B 00JacTH OWOMHIKEHEPUU U
OMOTEXHOJOTHH, KIETOYHOW U TEHETHYEeCKOH WHXXEHEPUH, OJH3UMOJIOTUHU; 3HAKOMCTBO C
COBPEMEHHBIMH MPOMBIIIEHHBIMUA OMOTEXHOJIOTHYECKUMU TTPOIIECCaMH.

3agayamMu  OCBOCHHS  JUCUUIUIMHBI  SIBJISIOTCS:  M3Y4YeHHE  OHMOTEXHOJOTHYECKOIO
MIPOU3BOJICTBA, KaK CHCTEMbl B3aUMOCBSI3aHHBIX 3JIEMEHTOB, ITOTOKOB M MPOIECCOB MPEBPAILICHUM,
JUTSL TIOMYyYEHUS] TMPOJIYKTOB TEXHUYECKH, YKOHOMHYECKH M COLHUAIbHO IeJIecCO00Opa3HbIM IyTEM.
N3yuenne OCHOBHBIX TMPOU3BOJCTB - HMX OpPraHU3alMH, PEKUMOB U (YHKIIMOHUPOBAHUS,
COBPEMEHHBIX METOJIaX M MpHUeMax ONTUMAIbHON OpraHU3aliy MPOIIECCOB, aHANIN3a, pa3paboTKu U
CO3/IaHHUS; CIIPOCa, UCTOIb30BAHUS MPOAYKIIMN OMOTEXHOIOTHH.

B pesynbrare OCBOEHHS MNPOTrpaMMbl MarucTpaTrypbl OOydYarOImIMHCS TOHKEH OBIAACTh
CICNYIOIIMMH pe3ysibTarTaMu O0OydeHuss mno aucuuiuiiHe «buoTtexHomorus» (B Tabiuie
MPEJICTABICHO COOTHECEHHE OO0pa3oBaTeNbHBIX pPE3yIbTaTOB OOYYEHHS 110 JOUCHUIUIMHE C
WHIUKATOpaMU JOCTHKEHUS KOMITETCHITHH):

Kommnerennus u OO0pa3zoBarenbHbIe Pe3yIbTATHl JUCIUATUTHHEL
UH/IUKaTOPHI ee (aTamnsl GopMUpPOBAHUS AUCHIUTUINHBI)
TOCTIKEHUS B 3HAeT yMeeT BJIaJIeeT
JTUCITUTLTAHE
IIK 4 TIlouck wu
pa3paboTka HOBBIX
3G (dEeKTUBHBIX  MyTel
MOy ICHUS

OMOTEXHOJIOTHIECKUX,
MOJIEKYJISIPHO-
T€HETUYECKUX,
KJIETOYHBIX MPOTYKTOB
¢ ucrions3oBanueMm IT-
TEXHOJIOTUH




UIIK 4.1. Ilpumenser
3HaHMS CTaHIAPTHBIX U
UHBIX METOJUK 0TOOpa,
TPaHCHIOPTUPOBKA u

OP-1 [Tpumenser

3HAHUSA METOIUK
otbopa u
TPAHCIIOPTUPOBKA

OTOOpaHHBIX TTPOO

poOONOATOTOBKH
po0 COTJIACHO
PYKOBOJALLIEH
JIOKYMEHTAITUH.
HUIIK 4.2. Bmageer OP-2 Bmageer
0a30BBIMH u 0a30BBIMH u
ClielIMaIu3UPOBaHHBIM ClICIHATN3HPOBAHH
- METOIaMH, B BIMA METOAAMH, B
3aBHCUMOCTH OT THIIA 3aBHCHMOCTH ot
Tunma Ouomarepuana
Onomarepuana 1 H IMOCTAaBJIEHHBIX
IIOCTaBJIECHHBIX 3a/1a4, B samau, B OGIACTH
obmactu FEHETUYECKOTO
T€HETUYECKOrO KOHCTPYHMPOBAHHS,
KOHCTPYHPOBaHUS, MOJIEKYJISIPHO-
MOIJIEKYIISIPHO- TCHCTUYCCKNUMU
FE€HETUYECKUMHU MeToAaMH
METOAaMH, METOJaMHU B
obnactu KJIE€TOYHBIX
TEXHOJIOTHH, COTJIACHO
PYKOBOISILIEH
JIOKyMEHTAIUH.
UIIK 4.3. IlpoBoaut OP- 3  IlIpoBoaur
aHAJIU3  COBPEMEHHOM aHaJIM3  COBPEMEHHOM
JUTEPATYpBHI, JUTEPATYPRL,
TOCIIETHUX MOCTIETHUX §
MOCTIDKEHIH ¢ HETHIo JOCTIIKEHHH C IIEJIbIO
pa3paboTku
paspaboTku CaMOCTOSTEIIbHBIX
CaMOCTOSTEIIbHBIX TPOTOKOJOB 1o
MIPOTOKOJIOB o CO3IaHUIO
CO3JaHHIO OHMOTEXHOJIOTHYECKUX
OMOTEXHOJIOTHYECKUX IPOAYKTOB.
MPOYKTOB.
HIIK 44, Vmeer OP-4 VYmeer
NPUMCHSTh 3HAHHUS B MPUMCHSITh 3HAHUS B
obnacTu IT- obmactu IT-
TeXHONOTHi U1 TEXHOJIOTHH I
penenus sanau pelieHus 3a1a4
aHaJIMn3a,
aHajusa, MIPOTHO3UPOBAHUS,
MIPOTHO3HPOBAHUS, OITAMA3AIIAN
OHnTUMH3aNNN n1abopaTOPHBIX
1ab0paTOPHBIX IPOTOKOJIOB "
MIPOTOKOJIOB M METOJIOB METOJIOB
HUCCIIEIOBAHU. HCCIICIOBAHUS.




IIK 3 TIlonyuenwue,
TECTUPOBAHUE u
MacnopTU3alus KJIETOK
M TKaHeW dYeJloBeKa,
J)KUBOTHBIX M PACTCHHI,
a TaKXKe NPOJYKTOB Ha
ux ocHoBe. KonTpob
KayecTBa
MIPOMEKYTOUHBIX
ATAlOB NPOLIECCUHIA U
TOTOBBIX MPOJIYKTOB Ha
OCHOBE KJIETOK u
TKaHel JeJIOBEKa,
JKUBOTHBIX U PACTCHUM.

UIIK 3.1. Ilpumensier
3HAHMS CTAHIAPTHBIX U
UHBIX METOAMK OTOOpa
u TPAHCIIOPTUPOBKA
poo COTJIaCHO
PYKOBOISILIEH
JIOKYMEHTAIUH.

OP-5 [Ipumensier
SHAHHS METOJIUK
otbopa u
TPAHCIIOPTUPOBKA

OTOOpaHHBIX TTPOO

UIIK  3.2. Bmageer
MeToJaMu 0a30BBIMHU H
CrICHUAJIM3UPOBAHHBIM
U, B 3aBUCUMOCTHU OT
TUNa OWoMarepuana |
MOCTaBIIEHHBIX  3ajad,
METOJaMHU

OP-6 Bnaneer
METO/IaMH  TTOJITOTOBKH
po0 K UCTIOIH30BAHUIO

KYJIbTUBHPOBAHHUS

(mon6op cpen,

ONTHMU3ALIMS

MPOTOKOJIA), COIJIACHO

PYKOBOJALLIEH

JIOKYMEHTAITUH.

UIIK 3.3 IIpoBogut OP-7 [IpoBoaut
aHam3 KJIETOYHBIX aHaJInu3  KJIETOYHBIX
MPOJYKTOB c MPOJYKTOB c
MIPUMECHEHUEM MIPUMECHCHHEM
MOP(}OIOTHUECKHUX, MOP(}OTOTHUECKHUX,
OMOXMMHUYECKUX, OMOXMMUYECKUX,
UMMYHOJIOTHYECKUX H UMMYHOJIOTHYECKHIX
JTPYTHX METO/IOB U JIpyTUX METOJIOB
HCCIICIOBAHUS HCCIIeIOBAHUS
HUIIK 3.4 Bnageer OP-8 Briameer
HaBBIKAMHM  CO3JaHHS HaBBIKAMM CO3JIaHHS
OaHKa i OaHka n
MacIOpPTU3AIUU MacOpTU3AIUU
KJICTOYHBIX KYJIBTYP KJIETOYHBIX KYJIBTYP
HUIIK 3.5 Bimaneer OP-9 Brnaneer
HaBBIKAMH aHajam3a HaBBIKAMM  aHAJIN3a
MOJyYEeHHBIX JaHHBIX, MOJTY4E€HHBIX
CTaTUCTUYECKOM JaHHBIX

00pabOTKU XpaHEHHsS U
JTOKYMEHTALNH




pe3yJIbTaTOB

2. O0beM OUCHUIIHHBI

B 3Qa4Y€THbIX
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C YKa3aHME€EM KOJIUYECTBaA

aKaJeMH4YeCKHX YacoB, BbIJEJEHHbIX HAa KOHTAKTHYW padoTy o0ydyammmxcsi ¢
npenojgaBarejeM (M0 BHIAM Y4eOHBIX 3aHATHI) M Ha CAMOCTOSTEJIbHYI0 pPadoTy
o0y4aromuxcs
Y4yeOHbIe 3aHATHA
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4acoe u U008 y4ueOHbIX 3aHAMUNL.

3. Conep:xaHue QMCUMILIMHBI (MOAYJIsA), CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3aesiam) ¢
yKa3aHHEeM OTBEJEeHHOI0 Ha HHUX KOJHMYECTBA aKAJAeMHMYECKHX YacOB M BH/JI0B Y4eOHBIX
3aHATHH

3.1. Ykazanue mem (pazoenoe) u 0meeoeHHO20 HA HUX KOJIUYECMEA AKAOEMUYECKUX

KonuuecTBo yacos no ¢popmam

OopraHu3anun O6y‘{eHI/IH
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Tema 1. [Ipeamer GMOTEXHOIOTHU 1 4 9
Tema 2. I'enHas uH>xeHepUs 9 5
Tema 3. TIpombliniuieHHass MUKPOOHOJIOTHS 1 2 6
Tewma 4. Kiierounbie TeXHOJIOTHI 2 6
Tema 5. HykeHepHas SH3UMOJIOTHS 1 2 6
Tema 6. TexHonmornyeckasi OMo’HEpreTUKa u 2 6

Ouonornyeckas nepepadoTka MUHEPATLHOTO CHIPbS




Tema 7. buoTexHOIOTHS 1 SKOJIOTHS 2 6
Tema 8. Cenbckoxo3saiicTBEeHHAsA OMOTEXHOIOT U 2 6
Tema 9. IlepcrieKTHBBI pa3BUTHSI OMOTEXHOJIOTUI 1 2 6

HUTOI'O: 4 20 57

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OucyuniuHbl
Kpatkoe conep:kanue Kypca

Tema 1. [Ipeamer 6MOTEXHOJIOTHH

CBs3b OMOTEXHOJIOTMM C €CTECTBEHHBIMM Haykamu. KpaTkuii HCTOpHYECKHH oOYepK
pazButust OuorexHonorud. OCHOBHBIE HAINpaBIEHUs COBPEMEHHOH OuorexHonoruu. Pounb
OMOTEXHOJOIMM B IPOMBIIUIEHHOCTH M CEIbCKOM XO3siCTBEe. BHOTEXHONOrMs M HPUPOJHBIE
pecypcel. bruorexnonorust u 3uepretuka. buoras. I[IpuMeHneHre OMOTEXHOIOIMYECKHX METOJIOB B
rOpHOAOOBIBaIOIIEH, U HedTenepepadaThIBAIONICH TPOMBIIIIICHHOCTH.

Peanu3anuss J1OCTMKEHUH MOJIEKYJISIPHON TI'€HETUKH, MOJIEKYJIIPHOM OHOJOTMM U
OMOOpraHNYECKON XUMUHU B Pa3BUTUH OMOTEXHOJIOTUU.

Xumuueckass TexHoyoruss U OumorexHosorusi. KomOuHupoBaHue OuocuHTe3a U
OpPraHMYECKOI0 CUHTE3a MPU MOJYyYEHUH U ITPOU3BOJICTBE COBPEMEHHBIX JIEKAPCTB.

broTexHon0rusa 1 HOBbIE METO/IbI AHAJIN3A U KOHTPOJIS.

OOBEKTHI OMOTEXHOJIOTHU: OAKTEPUH, PACTCHHS, )KUBOTHBIC W YEJIOBEK, BUPYCHI, BEIIECTBA
OMOJIOrNYECKOr0 MPOUCXOXKIEHH ((DepMEHTBI, HYKIEHHOBBIE KUCIOTHI U JIp.), MOJIEKYJIBI.

[{uTonoruyeckre W MOJIEKYJISIPHBbIE OCHOBBI HacleACTBeHHOCTH. MHTepakTHBHas (opma:
paboTa C UHTEPAaKTUBHBIM 00OPYOBaHUEM.

Tema 2. I'enHas1 MHKeHepHUS

[lonyueHne reHOB: XMMHMYECKUH CHUHTE3, PECTPUKIMOHHBIA METoA, (pepMEeHTaTHUBHBIN
CHHTE3, XHUMHUKO-(pepMEHTAaTHBHBII cuHTe3. BBeleHue reHa B BEKTOp M HUX KIOHUPOBAHHE.
Jluruposanue. Meronpl TpaHc(hOpMallUY )KUBOTHBIX U PACTUTENbHBIX KJIETOK. CKpUHHUHT — OTOOD
KJIETOK, B KOTOPBIE BCTPOMJICS T€H. DKCIIPECCHs T€HOB. BrlaBnyuBaHue reHHbIX IPOLYKTOB. MeTox
pexomOunanTabix JTHK.

[Tonyyenue ¢apMakoJIOrHYecKUX MpenapaToB ¢ MOMOIIbI0 METOJ0B T'€HHOW WH)KEHEpUH.
buocuHTe3 MHCYIMHA, COMATOTPOIMHA B KJIETKaX KHIeYHOU nanouku E. coli. BakiuHebI.

IIpon3BoacTBO BakIMH NPOTHUB renatuTa B.

WuTepakTuBHas popma: «IBpuctudeckas oOecenay.

Tema 3. IIpomMblilLIEeHHAS MUKPOOHO10T U

OcCoOeHHOCTH TEXHOJIOTUH TMPOMBIIUIEHHOTO KYJIbTUBHPOBAHHUS MHUKPOOPTAHU3MOB.
BaxxHocte m pa3zHooOpazwe MUKPOOHBIX MPOAYKTOB. PasHooOpasme MukpoopraHusmMoB. OTOOp
[ITAMMOB MUKPOOPTaHU3MOB, B paboTa ¢ HUMH. [IpUroToBiieHne MOCEBHOW MUKPOOHON KYIBTYPHI.
[TpuroToBineHNe W CTEPWIM3ANMS TUTATEIBHBIX cpea. DepMeHTanMss B TBEPIBIX Cpejax.
KynbTuBHpoBaHNE MHKPOOPTaHM3MOB B TOKOSIIEMCS COCTOSHUM 0Oe3 ajparuu. TexHOJIOTrHs
MPOMBINIJICHHOTO ~ KYJIBTUBHPOBAHUS  aHAIPOOHBIX MHKpOOpraHm3moB. [lepwoawueckne U
XEMOCTaTHBIE CHCTEMbI KYJIbTHBHPOBAHUS MHKpOOpraHu3MoB. (OcoOeHHOCTH OHWOTEXHOJIOTUU
KYJIbTUBHPOBAHUS BUPYCOB.

[TepepaboTka CENbCKOXO3SHUCTBEHHBIX MPOIYKTOB W TPOAYKTOB mNHTaHuA. llepBuyHbIC
MeTabonuThl. [IpoW3BOJACTBO aMHUHOKHCIOT (JIM3WH, TJIyTaMHUHOBas KucioTa). [Ipon3BoacTBo
OpPraHMYECKUX KHUCIOT (YKCYCHas, MOJIOYHAS KUCJIOThI). BropuuHbie MeTa0OIUTHI. AHTUOMOTHKHU.
Bunbl anTHOMOTHKOB. MeXaHU3M yCTOWYMBOCTH MHUKPOOPTaHU3MOB K aHTHOMOTHKaM. [lomyuenue
MOJTYCUHTETUYECKUX aHTUOMOTUKOB. [Ipon3BOACTBO OETKOB OTHOKIETOYHBIX OPTaHU3MOB.

[TpouzBoacTBo dhepmenToB. MHTepakTHBHAS PopMma: «YdeOHass TUCKYCCUSI.




Tema 4. KiieTouHbIe TeXHOJIOTHH

KynbTuBupoBaHue TKaHeH UM KJIETOK 4YeJlOBEKa M JKUBOTHBIX. KieTOUHBIH IPOAYKT.
3aKOHOAATEIBCTBO B 00JIACTH PUMEHEHUS KJIETOYHOIO IPOAYKTA.

OcHOBHbIE HaNPaBJICHUs KJIETOYHON MH)XXEHEPUU PACTEHUI: 0310pOBJIEHUE U PA3MHOKEHHE
FEHETUYECKU IIEHHBIX PACTEHUM, MOIY4YEHHME OT KYJIbTUBHPYEMbBIX KaJUIyCHBIX TKAHEH BELIECTB
BTOPUYHOI'O CUHTE3a U KPUOCOXpaHEeHHEe. MeTo | BEreTaTuBHOIO KJIIOHUPOBAHMsI pacTEHUH.

KynpTuBHpOBaHKE KAJUTyCHBIX TKAHEH.

WuTepakTuBHas Gopma: paboTa ¢ HHTEPAKTUBHBIM 000PYyI0BaHUEM.

Tema S. Un:keHepHast JH3MMOJIOT M S

@DepMeHTHBIE IIpenaparhl, IPUMEHSIEMBbIE B IMPOMBIIUIEHHOCTH. [ 'MIpoauThueckue
depmentsl. [Iporeonurnyeckue ¢epmeHTH. DEpMEHTHBIE CMECH W TEKTHHOBBIC (EPMEHTHI.
depMeHTHBIE NpenapaTbl, 0COOEHHOCTH MosyueHus:, npumeHenus. [Ipoaynentsl u cpeapl. Tumsl
(epMEHTAIIMOHHBIX TPOIECCOB TBEpAOPa3HOE IMOBEPXHOCTHOE M TIHyOMHHOE. Ammaparypa.
TexHoIOrMuecKuil MK U CTaAnHHOCTh Ipoliecca NPOU3BOACTBA (epMEeHTOB. MeTOAbI BbIICICHUS
Y OYHUCTKHU.

TexHonornyeckre Mmpoueccsl ¢ yyacTMeM (epMEHTOB: THAPOJIU3 Kpaxmaja B JEKCTPHUHBI,
MaibTO3y U TJIIOKO3Y; MOJyYEeHHE MHBEPTHOIO caxapa M3 caxapo3bl; M30MEpHU3alUsl IIFOKO3bl BO
GpyKTO3Y; pazaesieHle paleMUUYecKuX cMeceil aMUHOKHUCIIOT.

Nmmobunu3oBanabie  (hepMeHTH. MeTtoasl uMMoOum3anmu  (GepMeHTOB. AncopOrus,
BKJIIOUEHUE B TI€JIM, XUMHUYECKas CHIMBKA M IPUCOCIUHEHHE. XapaKTEPUCTHKA NPUMEHSIEMBbIX
nouiokek. Texauka nMmoOmmm3anuu. CBOHCTBAa UMMOOMIIN30BAaHHBIX (DEPMEHTOB.

Oco6eHHOCTH MPOLIECCOB HA OCHOBE UMMOOMIIM30BAaHHBIX (pepMEHTOB. THIIBI peaKIIMOHHBIX
annaparoB. IIponeccsl modydeHHs] LENEBbIX NPOAYKTOB Ha OCHOBE HMMOOMIM30BAaHHBIX
depmenToB. bronornueckue MukpoycTpoicTBa. THIbI EPMEHTHBIX 3JIEKTPOJIOB.

buontoMHHECHEHTHBI MUKpPOAHAIIN3

WutepaktuBHast Gopma: paboTa ¢ MHTEPaKTUBHBIM 000y IOBaHUEM.

Tema 6. TexHosoruvyeckass OnodHepreTuka M Ouosormyeckasi mnepepadorka
MHHEPAJbHOIO ChIPbS

buortexHonorust B pemieHUu sHepreTudeckux mnpoodsem. [lomydyenue Ouorasza, cnupra u3
IOPOMBIIIJICHHBIX U CEJIbCKOXO3AWCTBEHHBIX  OTXOA0B. MUKpOOHOE  BBILENAYMBAHUE U
OMOre0TeXHOJIOTUsI METAJUIOB. XHMMHU3M Ipoliecca MUKPOOHOTO B3aUMOJAEUCTBUS C MUHEpallaMU U
TOPHBIMH [TOpoJIaMH. MeTo bl H3BJICUEHHUSI METAIIOB (IOA3E€MHOE, KYYHOE, YAHOBOE).

Hcnonp30BaHne MMKPOOPIaHM3MOB B TIIpolieccaXx JOOBIYM IOJIE3HBIX HMCKOIAEMBIX.
WNutepakTuBHas popma: paboTa ¢ HHTEPAKTUBHBIM 000pYy/I0OBaHHUEM.

Tema 7. BHOTeXHOJI0TMS U IKOJIOT U

[Iytu pemieHuss TpoOJIEeM OKOJIOTMH W OXPaHBl OKPYXKAMOIIEH CpeIbl METOJaMu
ounorexnosnoruu. [lepepaboTka U yTuIu3aus MPOMBIIUICHHBIX 0TX0A0B. O4HCTKA MPOMBIILIEHHBIX
CcTOKOB. [IpuHIMTIBI OMONIOTHYECKUX METOJOB a’dpOOHON W aHA’POOHOW mepepadOTKU OTXOOB.
Jerokcukamuss u Ouonerpafanusi KCEHOOMOTHUKOB. IIporpeccHBHOCTH OHMOTEXHOIOTHH B
OKOJIOTHYECKOM  aCIIeKTe. buorexHonorus ~ mpeoOpa3oBaHUS ~ COJHEYHOH  DHEPIHH.
buoTtexHonornueckue MeToAbl mepepaboTKU TOPOJICKUX CTOKOB. [IpoMbIiieHHbIE OMOPUIBTPHI U
a’poTeHKH. [IpruMeHEeHNsT OMOTEXHOJOTHIECKIX METOJIOB JIUISI OYMCTKH Ira30-BO3YIITHBIX BEIOPOCOB
U JIeTpaJiallii KCEHOOMOTHKOB.

XapakTepruCTUKa OTXOJIOB M IMOOOYHBIX MPOJYKTOB MPOMBIIUICHHOCTH H CEIIbCKOTO
xo3siiicTBa. [lepepaboTka 0TX00B OHOTOTHIECKUMH METOIaMHU.

Hcnonb30BaHre MUKPOOPTaHU3MOB B KAYECTBE KOHTPOJIS 3arPsI3HCHUM.

DKOJOTUYECKHE CHCTEMBI M DSKOJOTHYECKHe HUIIU. Mukpodaopa BOIOEMOB, BO3IyXa,
NOYBEI. POJTh MEKPOOPTaHU3MOB B OXpaHEe OKPYKAFOIIEH CpeIbl OT 3arpsi3HCHUH.

buonorudeckne MeTrombl OYMCTKU CTOKOB. OOIMe TMoKa3aTeNlu 3arpsA3HEHHOCTH CTOYHBIX
Boa. IlepmanranatHas u aumxpomatHas okucisieMocTs (XIIK). buoxumuueckoe morpebiieHne
kucnopona (BIIK). AspoOHbIe mpomecchl OYMCTKA CTOYHBIX BOJ[ OMOTEXHOJOTHYECKHX U



NPOMBIIUICHHBIX NpeAnpusTHid. OCHOBHBIE MapaMeTpPhl, BIHUSIONINE HA OMOJOTHYECKYIO OYHCTKY.
BuodpmibTpel, a3poTeHKH, OKCUTEHKH. OAHOCTYIIEHYaTas CXeMa OYUCTKUA CTOYHOM BOBI.

AHa’poOHBIE TIPOIECCHI OYHCTKU CTOKOB. CENTHUKTEHKH, aHa’pOOHBIE OHOPHIBTPHI.
NuTtepaktuBHas Gopma: paboTa ¢ HHTEPAKTUBHBIM 000pyIOBaHHUEM.

Tema 8. CesibcKk0X0351/icCTBeHHAs OMOTEXHOJIOTUSA

DHTOMOIATOTEHHBIE — TpenapaTthl. buomectuiuabl, OWOTepOUIMIBI, OUOJOTHUYECKHUE
ynoOpenusi  (HUTparuH, aszorobaktepuH, (ochopodakTepun). TeXHONOTUS  MOTYYCHHUS
Oouonornyeckux ymoOpenwmii. [IpomyneHThI, cpensl, QepMeHTaMoHHas TexHHKa. OcoOeHHOCTH
npuMeHenus. Hutparud. A3zoToOakTepuH. bruosorndeckue MeTolbl W IpenapaTsl s 0OpbObI C
BpCAUTCIIMUA U 60H€3H$IMI/I CEJIbCKOXO03SIMCTBEHHBIX paCTeHI/Iﬁ U JKHBOTHBIX. TexXHOIOrus
MOJTyYCHHUsI OMOJIOTHUYECKUX IMpernaparoB (0aKTepuanbHbBIX, TPUOHBIX, BUPYCHBIX). VHTEepakTUBHAS
dopma: «IBprCcTUYECKas Oecenay.

Tema 9. [lepcriekTUBBI pa3BUTHS OHOTEXHOJIOTUH

HoBeie HampaBnenuss OuoTexHoynorud. BwiOop, pacmpocTpaHeHue © MNpPUMEHEHHE
ouorexnonoruu. [IpenoTBpaiienue pucka.

WuTepakTuBHas ¢popma: paboTa ¢ MHTEPaKTUBHBIM 000PYIOBAHHUEM.

4. IlepeueHb y4eOHO-METOAMYECKOrO oOecmedeHHUs] MJIsI CAMOCTOATEJIbHOH PadoThI
00y4YaKOIIUXCS M0 TUCHHILINHE

OOmmii 00beM CaMOCTOSATENBHOW paboThl MAaruCTPaHTOB IO AMCUUIUIMHE BKIIFOYAET
ayZIUTOPHYIO U BHEAYTUTOPHYIO CAMOCTOSATENLHYIO pa00Ty MaruCTPaHTOB B TEYCHUE CEMECTPA.

AymuTopHasi caMoCTosiTeNIbHAsT paboTa OCYIIECTBISAETCS B (pOpME BBITOJIHEHHS TECTOBBIX
3a1aHU 10 IUCIMIUINHE, JJA0OPATOPHBIX Pa0OT.

BreaynutopHass camoctosiTenbHas paboTa oOCymiecTBIsieTcss B (OpMax IOATOTOBKH K
YCTHBIM OIIpOcaM, K JJOKJIaay, KOHTPOJIbHOU paboTe, 1a0opaToOpHbIM paboTam.

OC-T7 IIpumep KonmpoabHOI padomul (mecmosvle 3a0anus1)

—

. JInst pa3pylieHus KIeTOYHON CTEHKH PACTeHUH UCTIONB3YIOT (PepMEHT
. TIeKTHHAa3y
. LEeJUTI0JIa3y

N -

[\S)

. Ilpu KOCBEHHOM pereHepanuy B KyJabType NbIJIbHUKOB 00pa3yeTcs
. KaJlIyc
2. >MOpUOHIBI

-

3. TarutoniHble pacTeHUs
1. ¢eprunpHsbl
2. CTepHUJIbHBI

4. B sk3ocuMmOnoTHYeckux accormanusax Rhizobium ¢ knerkamum 06000BBIX pacTeHMI
OaKTepounIbl

1. ob6pa3zyroTcs

2. He o0pa3yroTcs

5. Iyt pacTUTENBHBIX KJIIETOK onTUMaibHa pH cpenpl KyJIbTHBUPOBAHMS

1. 5.0-55
2.65-7.0
3.9.0-10.0

6. CBOICTBO TOTUIIOTEHTHOCTU PACTUTENBHOMN KJIIETKH JIEKUT B OCHOBE IOJIy4YEHHUS



1. OMOJIOrNYECKN aKTUBHBIX BEIECTB
. PaCTECHUU-PETEHEPAHTOB

N

. CycnieH3uOHHbIE KYJIbTYphl XapaKTEpU3YyIOTCs
. BBICOKOH arperupoBaHHOCTBIO

. oOpazoBanuem rpynn u3 5-10 kieTok

. OJJMHOYHBIMH KJIETKaMH

WN PP

. Jln1d co3aanust KOPMSIIETO CI0S UCIOJIb3YIOT
CYCIIEH3HIO KJIETOK

KaJUIyCHYIO TKaHb

. GoraTyro MUTaTENIbHYIO CPELy

WN P

9. Jlns yMeHbIICHHS pa3Mepa BakyoJied B cpeay MNpeAKyJIbTUBUPOBAHHS TEPE
3aMOpaKMBaHUEM J00aBIISIIOT

1. MaHHUT

2. aMHUHOKHUCIIOTEI

3. IUMETHICYIb(HOKUCT

10. [lns yBenmWYeHUsT NPOHHMIIAEMOCTH MeMOpaH Tiepell 3aMOPaKHUBAHHEM B  CPEIy
JI00aBJIAIOT

1. MaHHUT

2. aMMHOKHUCIIOTEI

3. IUMETHICYIb(HOKUCT

11. OGpa3oBaHye BHYTPUKJIETOUYHOTO JIbJIa TPOUCXOAUT MIPU OXJIAKICHUN
1. 6eicTpom
2. MeIJIEeHHOM

12. Jlna 6bICTpOTO 3aMOpaKMBAHUS XapaKTepHa
1. onHOdazHOCTD
2. nByx(a3HoCTb

13. K ropMoHaIbHBIM HHTUOMTOpPAaM pOCTa OTHOCUTCS
1. copbur

2. XJIOPXOJIUHXJIOPUT

3. TOJMATUIICHTIINKOIb

14. Jlns oOecriedeHHs] TeHETUYECKON CTaOMIIBHOCTH KJIIOHHUPYEMOI'O MarepHajia B KauecTBe
HKCIUIAaHTA MPEANOYTUTENIbHEE OpaTh TKaHU

1. crapsie

2. MoJofble

15. B kauecTBe 3KCIJIaHTAa NMPU MHUKPOKJIOHAIBHOM Pa3MHOKEHUH JIy4llle HCII0JIb30BaTh
OpTaHbl, COEpIKaIIne

1. mapenxumy

2. MepucTeMy

3. mponsure My4Ku

4. mapeHXuMy ¢ TPOBOJISAIINMH ITy9KaMU

16. K aykcnHaM NpHUHAIEKUT
1. BAII
2. HYK
3. ABK



17. TIpoToIiacThl paCTUTEIBHBIX KJIETOK SH3MMATHYSCKUM TTyTEM BIICPBBIC BHIICIHIL:
1. Conron

2. KokkuHr

3. Kuepxkep

4. Totpe

18. MeTo10M KJIOHAJILHOTO Pa3MHOXKCHHUS HE SIBJISICTCS METOJI:
1. cHATHS amMKAIBHOTO JOMUHUPOBAHUS

2. WHIYKIIMM BOSHUKHOBEHUS aBEHTHBHBIX MOYCK

3. cOMaTH4YeCKOro SMOpHOreHe3a

4. mpsMO pereHepai COMaTHYECKOTO 3apObIIa

19. [IpoTomnacToMm sIBIsIETCS KIIETKA:

1. numéHHas KJIeTOYHOH 000J0YKHU

2. JWIIEHHAs IUTOIIa3MaTHIeCKOH MEMOpaHBbI
3. JUIIeHHas sIpa

4. nuuieHHas saepHON MeMOpaHbl

20. B Xy/bType MBUTBIIEI MTOSBICHUE TUTUIOUIHBIX PACTCHHIA:
1. BO3MOXHO
2. HEBO3MOXHO

Temuwr MuHu-ebtcmynﬂeHuﬁ

1. Uctopuss pasButus OuorexHosorun B Poccum u B Mupe. Brinarommecs
Y4EHBIEOMOTEXHOJIOTH.

2. Wcnonb30BaHue MUKPOCKOITMUECKUX TPHOOB B IMOIy4EHHUH KOPMOBOTO OeIKa.

3. buortexHonorus npeoOpa3oBaHMs COTHEUHONW YHEPTUU.

4. ®oTonmpou3BOACTBO BOJOPOIA.

5. Hocutenu 1t uMMoOmin3aum (pepMeHTOB.

6. MexaHm3mbl pekoMOMHanMU. MOJIeKyIsipHBIE MOJENH KpoccHHroBepa. DaxkTopsl,
BIIMSIIOLINE HA KPOCCUHTOBED.

7. UmMoOunm3oBaHHbIe (DEPMEHTHI B MEIUILIMHE U BETEPUHAPUH.

8. YcTOMUMBOCTh TPAHCTEHHBIX PACTCHUH.

9. Tumbl KyIbTYpHI KJIETOK U TKaHEH.

10. BHOTEXHOJOTHH B CEIILCKOM XO3sIHCTBE.

11. buotectupoBaHHE JE€TY4YMX TOKCHYECKUX BEILIECTB, BOJblI, BBITSDKKM U3 IOYBBHI,
NECTULINJIOB.

12. KpuocoxpaHenue.

Temamuxka peghepamos

Hcropust OMOTEXHOIOTHYECKHE MPOU3BO/ICTBA MEHUITMILTAHA.
buorexnonornueckoe Npou3BOICTBO KUCIOMOJIOYHBIX IIPOTYKTOB.
buotexHosornyeckoe nporu3BoJCTBO AMUHOKHUCIIOT.
buoTtexHonoruueckue cnocoObl OYMCTKH BOJHBIX OOBEKTOB.
I'enHas nHxEHEpUA.

TpaHcreHHble pacTEeHHUS.

TpaHcreHHbIE )KUBOTHBIE.

NogakrwnpE



ﬂ]l}l CamMocmosamesbHoll N0020MOBKU K 3AHAMUAM RO 0ucuunﬂuuepel<omeuoyemc;l
Ucnoib3oeamas yueﬁno-memoduuecxue mamepuaiiol:

1. ConoBeeB A.B. T'eHHass wuHXeHepus: Y4eOHO-METOAMYECKOE IOCOOHME. YIIbSHOBCK:
®I'BOY BO «YulI'TlY um. U. H. Viaesaaosay», 2017. 69 c.

5. IlpumepHble OleHOYHbIe MATepHAJ bl A8 MPOBeAeHHS TeKYIIero KOHTPOJIs
yCIeBAeMOCTH M MPOMEKYTOUYHOM aTTeCTAIUM 00y4aIOIIMXCH M0 IUCHUIIIHHE

Opranu3anus v NpoBe/ieHNe aTTeCTAllMd MATUCTPAHTA

®I'OC BO opueHTHpOBaHbI TPEHMYIIECTBEHHO HE Ha COOOIIEHHE OO0ydJaroIeMycs
KOMIUIEKCAa TEOPETUYECKMX 3HAaHWW, HO HAa BBIPA0OTKY y MAarucTpaHTa KOMIIETEHIMH —
JUHAMHYECKOro Habopa 3HaHWM, YMEHHI, HaBHIKOB U JIMYHOCTHBIX KAaueCTB, KOTOPHIE MO3BOJISAT
BBIMTYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE TpyJda M YCHENIHO MNPOPECCHOHATBHO
peann30BbIBATHCA.

B mporecce oneHKH MaruCTpaHTOB HEOOXOJAMMO HCIOJIB30BaTh KaK TPATUIIMOHHEIC, TaK H
WHHOBAIIMOHHBIE TUIIBL, BUBI U (OPMBI KOHTpOJIS. [Ipy 3TOM mocTeneHHo TpaAullMOHHbIE CPECTBA
COBEPILCHCTBYIOTCSI B pycCi€ KOMIIETEHTHOCTHOTO IIOAXOJa, a WHHOBAIIMOHHBIE CpPEJICTBA
aJanTUPOBAHbI JUIsl IOBCEMECTHOTO MPUMEHEHUS B POCCUMCKOM By30BCKOM MTPAKTHUKE.

Ienbr mpoBeneHUsi aTTeCTAIMM — TPOBEPKA OCBOCHHS 0O0pa30BaTEIHHOW MPOTPAMMBI
JTUCIUILIMHBI-IPAKTUKYyMa yepe3 cPOpMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YJIbTATOB.

IIpomexyTouHass aTTecTALMA OCYIIECTBIIIETCS B KOHLIE CEMECTPA U 3aBEpPLIAET U3YUYEHUE
JTUCIUIIMHBI, TIOMOTAeT OIEHUTh KPYIHBIE COBOKYMHOCTH 3HAHUW U YMEHHH, (opMupoBaHUE
ONPEACIECHHBIX KOMIIETCHIIAMN.

OneHOYHBIMU CpPEJCTBAMHU TEKYIIETO OIICHUBAHMS SBISIOTCA: TPYIIOBBIE OOCYXIEHUS,
npakTUYecKkue paboThl, pedeparsl ¢ npe3eHTanusMu. KOHTposib yCBOEHHS Marepuaia BeIeTCs

PEryjIipHO B TCUHCHHUEC BCEI'O CEMCCTPA HA J'Ia60paTOpHLIX 3aHATUAX.

No

o/

CPEJICTBA OHEHUBAHMWA,
HCIIOJIB3YEMBIE JUUIS TEKYLIETO OLICHUBAHUS
nokasaressi opMHUpOBaHHsI KOMIETEHIIUH

OObpazoBaTenbHbIE
PE3YIBbTATHI AUCHUITIINHBI

OueHo4HBIE CPeCTBA A TEKYIIeH

OP-1 [IpumeHnsieT 3HaHUSI METOJIUK

arrecTanuu 0oTOOpa ¥ TPaHCTIOPTUPOBKA
OC-1 I'pynmoBoe o0cyxaenue, Pedepar ¢ OTOOpaHHBIX TIPOO
Mpe3eHTaunen OP-2 Bnaneer 6a30BbIMU U

OC-2, OC-3 JlabopatopHast paboTa
VYyeOHas auckyccus
OC-4 TecroBble 3a1aHU
OC-5, OC-9, OC-10, OC-11, OC-12 Pedepar
C IIpe3eHTanuen
OC-6 YcTHBII ompoc
OC-7 TectupoBaHue
OC-8 IIuceMeHHOE 3a1aHne

OueHoYHbIE CPEACTBA IS POMEKYTOUHOM
aTTecTaluH
OC-9 Dk3ameH B popMe YCTHOTO
cobeceZ10BaHus 110 BOIIPOCaM

CIELMAaTU3UPOBAHHBIMU METO/IAMH,
B 3aBUCHMOCTH OT THIIA
OroMarepuana 1 MoCTaBIEHHBIX
3a/1a4, B 00JaCTH TEHETUUECKOTO
KOHCTPYMPOBAHUSI, MOJIEKYJISIPHO-
TeHETUYECKUMH METOJaMHU
OP- 3 [IpoBoauT aHanu3
COBPEMEHHOI JINTEPaATYpHI,
MOCJIETHUX JOCTIKEHUH C IEIIBIO
pa3paboTKu CaMOCTOSITENbHBIX
MIPOTOKOJIOB TIO CO3/IAHHUIO
OMOTEXHOJIOTMYECKUX MPOTYKTOB.
OP-4 Ymeer npuMeHsITh 3HaHUS B
oOmactu IT-TexHOMOrMHA IS
perieHus 3a/1a4y aHaJIn3a,
MPOTHO3UPOBAHUS, ONTUMHU3ALNH
71a00PaTOPHBIX MPOTOKOJIOB U
METO/IOB MCCJICTOBAHUS.




OP-5 IlpumensieT 3HaHUS METOJIUK
0TOOpa ¥ TPAaHCTIOPTHPOBKA
OTOOpaHHBIX TIPOO
OP-6 Brnageer meTogamMu
MOJATOTOBKH TIPO0 K
HCII0JIL30BAHHUIO
OP-7 IIpoBoaUT aHAJIN3 KJIETOYHBIX
MPOJIYKTOB C IPUMEHEHUEM
MOP(OJIIOTHIECKHX,
OMOXUMHUYECKUX,
HMMYHOJIOTHYECKUX U IPYTUX
METOJ0B HCCICIOBAHUS
OP-8 Bnageer HaBeIKaMU CO3TAaHUS
0aHKa U MacnopTH3aLun
KJIETOYHBIX KYJIBTYD
OP-9 Bnaneer HaBEIKaMH aHAIN3a
MOJIYYEHHBIX JAHHBIX

Omnucanue OOCHOYHBIX CPCIACTB H HCO6XOI[I/IMOFO O60py,Z[OBaHI/I$I (,HCMOHCTpaI_II/IOHHOFO
MaTepHana), a TaxKKe Ipoucaypel MW KpUTCPUM OLCHHBAHUA HWHIAUKATOPOB JOCTUIKCHUSA
KOMHGTGHHI/Iﬁ Ha PAa3/IMYHBIX 3TaIllaXx HUX Q)OpMHpOBaHI/IH B IIPpOHECCC OCBOCHUA 06p330BaTeHBHOﬁ
mporpaMMmbl NpCACTABJICHBI B CDOHIIG OLCHOYHLIX CPCACTB IJId TCKYLICIO KOHTPOJIA YCIICBACMOCTU
u HpOMe)ICYTO‘IHOﬁ aTTeCTauu 110 AUCLHHUIIIINHC «buoTrexHomorus.

Mamepuansi, ucnonv3yemole 0711 MeKyuyec0 KOHMPOJia yCneeaemocmu
odyuarowuxca no oucyuniuHe

MaTepI/IaJ'H)I AJId opraHu3anuun TCKyIIICfI arTeCTaluy nNpcaCTaBJICHbI B m5 IMporpaMMal.

Mamepuanwt, ucnonb3yemoie 011 RPOMENCYMOUHO20 KOHMPOIS YCReGAEMOCHU
odyuarowuxca no oucyuniune

OC-9 Dk3ameH B (popMe YCTHOTO codece10BaHUsI 0 BOMPOCaM
IIpuMepHBbIii NepedyeHb BONPOCOB K IK3aMeHy

1. CBs13b OMOTEXHOJIOTMH C €CTECTBEHHBIMU HAYKaMHU.

2. Ucropuss pazButusi  OuorexHosorud. OCHOBHBIE  HAalpaBlIeHUs  COBPEMEHHOM
OMOTEXHOJIOTHH.

3. Ponb OMOTEXHOJIOTUH B IPOMBILIIIEHHOCTH U CEITBCKOM XO3SHCTBE.

4. OOBEeKTH OMOTEXHOJIOTHH.

5. I'eHHast nH)KEHEPHUS.

6. Ilomy4yeHrne TEHOB: XUMHYECKHI CHHTE3, PECTPUKIMOHHBIA METOHA, (hepMEHTATHBHBIN
CHHTE3, XUMUKO-(DEepMEHTATUBHBIN CUHTES.

7. IlpsiMble METOIBI MEPEHOCA YYKEPOJHOW reHeTHYeCKOH MH(pOpPMAalUU B KIETKU MpPO- U
JYKapHOT.

8. Bekropusie wmonekynasl JIHK. TpeGoBanusi, mnpeabsBisieMble K BeKTOpam JUIs
KJIOHUpOBaHusL. [11a3MuIHBIE BEKTOPHI.

9. Bekrops! Ha ocHOBe OakTepuodaron. [ MOpuIHBIE BEKTOPHI (KOCMHIBI U (ha3MUIbI).

10. Meroas! TpaHCPOPMAIINH KUBOTHBIX M PACTUTEILHBIX KIIETOK.

11. Tlomyuenue (hapMaKkoJIOTHYECKUX IIpPernaparoB ¢ IOMOIIbI0 METOJOB TE€HHOU
WH)KCHEPUH.

12. TIpomsblnuieHHass MUKPOOUOJIOTHSL.

13. TlepepaboTka CeNbCKOXO3SMCTBEHHBIX MPOAYKTOB U MPOAYKTOB MTUTAHUSI.

14. IIpon3BOACTBO aMUHOKHUCIOT (JIM3UH, TITyTAMUHOBAs KUCJIOTA).



15. TIpou3BoACTBO OpraHUYECKHUX KUCIOT (YKCYCHAsl, MOJIOYHASI KHCIIOTHI).

16. IIpou3BOACTBO OEIKOB OJHOKIIETOUHBIX OpraHu3MoB. [Ipon3BoacTBO hepMEeHTOB.

17. KnerouHas WH)KEHEPHUS PACTCHHM.

18. HMmxeHepHas YH3UMOJIOTHSL.

19. ®epmeHTHBIE IPEIAPaThl, IPUMEHSIEMbIC B IIPOMBIIUICHHOCTH.

20. TexHOJOTHYECKHE MPOIIECCHI C ydacTHeM (DepMEHTOB.

21. HmmoOwim3oBanHble  gepMeHTh.  OCOOCHHOCTH  TPOIIECCOB  HAa  OCHOBE

UMMOOUITM30BaHHBIX (PEPMEHTOB.

22. BUOTIOMHUHECHEHTHBI MUKPOAHAIU3.

23. TexHonornyeckas OHO’HEpPreTHMKa M OHOJIOTHYEcKas IepepaboTka MHUHEpPaIbHOTO
CBIPBSL.

24. DBHOTEXHOJOTHS B PEUICHUN YHEPTETUUECKHUX MTPOOIIEM.

25. Tlomydenue Oworasza, CiupTa U3 MPOMBIIUICHHBIX U CEITbCKOXO03SIMICTBEHHBIX OTXO/I0B.

26. Vcmonb30BaHHE MUKPOOPTAaHU3MOB B IPOIECCAX TOOBIYH MOJIE3HBIX HCKOIAEMBIX.

27. buorexnonorus u o9Kkonorus. IlyTu pemieHus npoOIeM SKOJIOTHM U OXpaHbI

OKpY’KalolIel Cpeibl METOIaMU OMOTEXHOJIOTHH.

28. IlepepaboTka M yTHIW3ANUS MPOMBIIUICHHBIX OTXOO0B. XapaKTePUCTHKA OTXOJOB U
NOOOYHBIX TPOIYKTOB IPOMBIIUICHHOCTH M CEIbCKOro xo3siictBa. IlepepaboTka 0TX010B
OHMOJIOTHYECKUMH METOIAMHU.

29. Hcnonb30BaHME MUKPOOPIaHU3MOB B Kau€CTBE KOHTPOJIS 3arpsI3HEHUH.

30. Poap MEKpOOPraHM3MOB B OXpaHe OKPYKAIOILIECH CPeIbl OT 3arpsi3HEHUIM.

31. Cenbckoxo3siiicTBEHHAss OMOTEXHOJIOTHSI.

32. DHTOMOIIATOTeHHbIC Mpenaparbl. buomecTUuabl, OHOrepOUIUAbI, OMOJIOTHYECKUE

ynoOpeHus (HUTparuH, a30TodakTeput, hocPopodaKkTeprH).
33. TexHOJOTHS MOTYICHHS OMOIIOTHYECKUX YI0OpEHUH.
34. TlepcrieKTUBBI pa3BUTHS OMOTEXHOJOTHH.
B koHIIe M3y4eHUs! TUCIUTUIMHBI TTOJIBOJIATCSI HTOTH Pa0OThl MATUCTPAHTOB HA JICKIIMOHHBIX

1 J1abOpaTOPHBIX 3aHATHUSAX ITYyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.

Kpurepun oneHuBanus 3HAHUH 00y4YaI0IIMXCS 110 JMCHUILIMHE

Dopmuposanue 6anIbLHO-PEUMUH2080U OYEHKU PAbOMbl 00Y4AIOUWUXCSL

ITocemenne | Ilocemienne PaGota Ha DKk3aMeH
JIEKLMH MPAKTUYECKHUX [IPAKTUYECKUX
3aHATHI 3aHATHUAX

o Paz0amnoBka 2x1=2 10 x 1=10 224 6anna 64 6amta
5 0 BUJaM OanoB OayoB
S pabot
> CyMMapHbIit 2 Gamna 12 6annos 236 6ammoB | 300 Gannos
~ Makc. 0ar max max max max

Kpumepuu oyenusanusa pabomul 06yyarowezocs

Bamiel (3 3E)
«OTIIMYHO» 6omee 271
«XOpOILIOY» 211-270
«YIOBJICTBOPUTEIHLHOY 151-210
«HE YJOBJIETBOPUTEIILHO 150 u meHee




6. Meronuyeckue yKa3aHus sl 00y4al0IUXCH M0 OCBOCHUIO TUCHMILTHHBI

B stoM paspene npuBOIATCS IUIaHBl NPAKTUYECKUX (CEMUHAPCKUX) U J1aOOPaTOPHBIX
3aHATHH U METOJIMYECKUE yKa3aHUs 110 UX OpraHU3alUy U MIPOBEIEHUIO, IOATOTOBKE, B TOM YHCIIE
C YKa3aHHMEM BOIIPOCOB Ul CaMOCTOSITEJIBHOTO M3Y4EHMs. A TaKKe METOJUYECKHE PEKOMEHIAaluu
10 IOJITOTOBKE MUCHbMEHHBIX paboT, TpeOOBaHUS K UX COIEPKAHHUIO U 0(POPMIICHHIO.

VYcenemHoe u3ydeHue Kypca TpeOyeT OT oOydaromuxcs MOCELIEHMs JIEKLUH, aKTUBHOM
paboTbl Ha 1a0OpPATOPHBIX 3aHATHSAX, BBIMOJHEHHMS BCEX YYEOHBIX 3aJaHUN TPEToaaBaTels,
03HAKOMJICHHS C OCHOBHOW U JOIIOJIHUTENIBHOM JINTEPATYPOH.

3anuch JeKUMM — OJHAa M3 (OPM aKTUBHOM CaMOCTOATENBHOM paboThl 0Oydaroluxcs,
TpeOyrolasi HaBBIKOB M YMEHHsI KPAaTKO, CXEMaTHYHO, TOCJIEA0BAaTEIbHO U JIOTUYHO (PUKCHPOBATH
OCHOBHBIC II0JIOKEHUS, BBIBOJIbI, 0000IIEeHUs, POPMYJIUPOBKUA. B KOHIlE JeKIuM mpernosaBaTeb
ocTaBisgeT Bpems (5 MHHYT) [UIs TOro, 4TroObl OOyyarommuecss WMeNId BO3MOXKHOCTH 33/1aTh
YTOYHSIONIME BONPOCHl 10 H3y4yaeMOMYy Marepuany. [3-3a HeIOCTaTOYHOro KOJUYeCTBa
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YAAETCS OCBETUTh B IIOJHOM OOBEME, IO3TOMY
IpenoaaBareib, 10 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BHIHOCUT HAa CaMOCTOSITEIBHYIO
paboTy MarucTpaHTOB, PEKOMEHIys Ty WM HHYK Jureparypy. Kpome storo, mist myuwiiero
OCBOCHMS MaTepHaja M CHCTEMaTU3allud 3HAHUN 10 JUCHMIUIMHE, HEOOXOAMMO IOCTOSIHHO
pazbuparh MaTepHalbl JEKIUNA 10 KOHCIIEKTaM M y4eOHBIM MMOCoOusM. B cirydae HeoOXoauMocTH
oOpamiarbes K NpenoaBaTesto 3a KOHCYIbTalue.

[ToaroroBka K NPaAKTHYECKUM 3aHATHSAM.

IIpn moAroToBKe K MPAKTUYECKUM 3aHATUSAM MAruCTPaHT JOJDKEH M3YYUTh TEOPETUYECKUU
MaTepuai MO TeMe 3aHsATHs (MCIIONb30BaThb KOHCHEKT JIEKLUI, U3y4YUTh OCHOBHYIO JHUTEpaTypy,
03HAKOMUTBCS C JIOMOJHUTEIBHOM JINTEPaTypOi, IPH HEOOXOJUMOCTH JJOMIOJHUTH KOHCIIEKT, Jeas
B HEM COOTBETCTBYIOIIME 3allMCH W3 JIMTEPaTypHbIX HCTOYHUKOB). B ciyuae 3aTpynHeHuf,
BO3HHUKAIOIIMX IPU OCBOEHHM TEOPETHUECKOTO Marepuaja, MaruCTPaHTy CleAyeT oOpaliaThes 3a
KOHCyJbTallie K mpenojaBarento. Mas Ha KOHCYyJbTaluio, HEOOXOAMMO XOpOLIO IPOAYMaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT Pa3bsICHEHMS.

B Hayase mpakTHYECKOro 3aHSTHUsI NPENnoJaBaTeslb 3HAKOMHUT MarucCTpaHTOB C TEMOW,
OrjamaeT IUIaH INPOBEIEHUS 3aHSTHSA, BbIAAET 3aJaHue. B TedueHne OTBEIEHHOIO BPEMEHU Ha
BBIMIOJIHEHHE PabOThl CTYJAEHT MOXKET OOpaTUThbCS K MpernojaBaTelli0o 3a KOHCYJbTaluedl WiIu
pa3bsCHEHUsIMH. B KOHIle 3aHATHS NMPOBOAMTCS NMPHUEM BBHINOJHEHHBIX PaboT, coOeceoBaHUE CO
CTYJIEHTOM.

Pe3ynbpTaThl BHIIOIHEHHUS JJAOOPATOPHBIX pabOT OLIEHUBAIOTCS B OajiaX, B COOTBETCTBUHU C
OaIbHO-PEUTUHIOBON CHCTEMOI YHUBEPCUTETA.

IloaroroBka K yCTHOMY HOKJIANY.

Jloknansl AENarTCs MO KaXIOM TeMEe C eI NPOBEPKH TEOPETHUYECKUX 3HAHUU
00yyYaroIerocsi, €ro CrocOOHOCTH CaMOCTOATEIbHO MNpPUHOOpEeTaTh HOBBIE 3HAHMS, paboTaTh ¢
MH(OPMaLIMOHHBIMU PECYPCAaMU U U3BJIEKATh HYKHYIO HH(OpMALIUIO.

Jloknaznel 3aciylIMBAalOTCS B Hadaje Ja0OpaTOpPHOTO 3aHATHS IOCHE  H3YYEHHUs
COOTBETCTBYIOIIEH TeMbI. [IpoAOIKUTENBHOCTh JOKIA/AAa HE JIOJDKHA MPEBBIATH 5 MUHYT. Temy
JIOKJIa/1a CTY/ICHT BBIOMPAET MO KeJaHUIO U3 MPEUI0KEHHOTO CITHCKA.

[Ipy moAroToBke [OKJIaga MAarucTpaHT JAOKEH H3YYUTh TEOPETHYECKUH MaTepua,
UCTOJIb3Ysl OCHOBHYIO U JIOTIOJIHUTENIBHYIO JINTEPATypy, 00s3aTeIbHO COCTABUTH IJIaH JOKJaza
(mepedyeHb paccMaTpUBAeMbIX KM BOIPOCOB, OTPAKAIOUIMX CTPYKTYpY U TOCIEI0BATEIbHOCTh
MaTepHaia), MoJAroTOBUTh pa3AaTOYHbI MaTepual Win npe3eHtanuto. [Inan noknasa HeoOXOAUMO
IIPEABAPUTENIBHO COTIIACOBATh C MPEMOAaBATEIIEM.

BeicTymiieHre  JOMDKHO  CTPOUTBCS  CBOOOJHO, YOEOMTENbHO H  apryMEHTHUPOBAHO.
[IpenogaBaTens CieauT, 4TOOBI BBICTYIUIEHHE HE CBOAMIOCH K IPOCTOMY BOCIIPOHM3BEICHHIO
TEKCTa, HE JOIYCKAeTCsl MPOCTOE YTEHHME COCTABJIEHHOTO KOHCIEKTa AOKJIana. BeicTynmarommii
TaK)Ke JI0JKEH OBITh TOTOBBIM K BOIPOCaM ayAUTOPHUH U JUCKYCCHU.

ITogroroska k Tecry.

IIpu moAroToBke K TECTy HEOOXOAUMO U3YyYUTh TEOPETUUECKUN MaTepuall 10 JUCLHUIUIMHE.
C nenpro oka3zaHUs IOMOIIM CTYJEHTaM IPU MOATOTOBKE K TECTY MPENOJaBaTE]IEM IMPOBOIUTCS



IpYNIoOBasi KOHCYJIbTAIUS C IEJIbI0 pa3bsiCHEHUS] HanboJiee CIOKHBIX BOIPOCOB TEOPETHUUYECKOTO
MaTepuana.

IInanbl 1a00paTOPHBIX 3AHATHH
JladopaTopnoe 3ausitue Ne 1. Tema 1. [Ipeamer GuorexHoIoruu

Lenp 3aHATUS: U3YYUTh OCOOCHHOCTH OHMOTEXHOJOTHMHM Kak HayKu, e€ MpHKIaJHOe M
(GyHaaMeHTalIbHOE 3HAYEHUE.

Coneprxanue pabOTHI:

Tembl pedhepaTos:

Ponb OMOTEXHOIOTHU B IPOMBIIIUICHHOCTH.

Pojib OMOTEXHOJIOTHH B CENHLCKOM XO03SHCTBE.

[TepcrieKTHBBI Pa3BUTHUSI OUOTEXHOJIOTUH.

OCHOBHBIC HaMPaBJICHUS COBPEMEHHOM OMOTEXHOIOTHH.

brorexHoorus B Me JULIMHE.

[TpriopuTeTHBIC HAaNIPaBICHHUS OMOTEXHOJIOTHH.

3aKOHOAATEIHLCTBO B 00JIACTH OMOTEXHOJIOTUN U OMOTEXHOJIIOTUYECKOTO TIPOM3BOICTBA.

NookrwnpE

TpeboBanus k pedepary:

Pedepar roroButcs 10 0O1HOM U3 MPEACTABICHHBIX TEM.

O6BEM — 15-20 ctpanun

OcHoBHO# TekcT — 12 kerub, rapautTypa Times New Roman, nmonyTopHsblii HHTEpBa

Hanwuue crpykrypsl pedepara (THTYJIBbHAs CTpaHHWIA, COJACpKaHHE, O(DOPMIICHHBIH I10
['OCT P 7.0.5-2008 criucok nuteparypsl — He MeHee 20 ucTouHUKOB). Hanndue uimoctparuii.

PexomeHalmm K caMOCTOSATENBHOM padoTe.

1. Jlexunonuslii MaTepuan mo Teme. 2. COOTBETCTBYIOUIME TIJaBbl PEKOMEHJIOBAHHBIX
y4eOHUKOB.

JladopaTopHoe 3ansiTue Ne 2. Tema 2. ['eHHast HH)KEHEpUS

Heab paborei: IlpoBeneHne nu3aiiHa TeHETHMYECKON KOHCTPYKLHMHU IIE€JI€BOro reHa (Ha
BbIOOp) B OakTepuanpHyto miazMuay pET-15b, 3HakoMcTBO ¢ OCHOBHBIMU OMOMH(DOPMALITMOHHBIMU
0a3aMu JaHHBIX, OCHOBHBIMH METOJIaMH T€HHOM WHKCHEPHH.

Xo/ BbINOJTHEHHS PadoThI:

1. V3yunts ocoGeHHOCTH OakTepuanbHOil mmasmuasl pET-15b Ha ocHoBe uH(OpMaruwy,
npefCTaBIeHHONM B cetm  VHTEepHeT;  WM3Yy4uTh  KapTy  IUTa3MHIBI,  OCHOBHBIE
CTPYKTYPHO(QYHKIIMOHAIbHbBIE 00JacTH.

2. C momompio pecypca HarmumoHanbHBIA [EHTp OWOTEXHONOTHYECKOH WH)OpManuu
(National Center for Biotechnology Information) (www.ncbi.nlm.nih.gov) HaliTH W ckauaTb
HYKJICOTHIHYIO TTOCIIEIOBATEIBHOCTh TUIA3MHUJIBI U IIEJIEBOTO Te€HA, KOMUPYIOIINN IeJIeBOH OelroK
9YKapHOT (Ha BBIOOD).

3. IlpeasioxkuTh cxeMy MOJMY4YeHHS CTPYKTYpHl T€Ha, TPUTOIAHOHN JJIs BCTaBKH, MPOBECTH
JM3aiiH JIMTUPOBAHUS TeHA B IUIa3MHY IOJ IPOMOTOP, ONKCATh MEXaHU3M MHAYKIMH OMOCHHTE3a
neneBoro Oenka. J[uzailH BEKTOPHONW KOHCTPYKIIMU CO BCTaBKOM MPOBECTH B IMporpamMmax Mega
(http://www.megasoftware.net) wmu  Unipro UGENE (http://ugene.net/ru)  (OecrutatHo
pacrpocTpaHsIoieecss IMporpaMmMHoe obOecriedenue). Jusi  au3aifHa WCIONB3YHTE YacTOTHI
BCTPEYaEMOCTH KOJIOHOB y Ppa3HbIX TpYNN OpraHu3aliH, CTPYKTYpHO-(DYHKIIMOHAIbHBIE
0COOEHHOCTH OpPTaHU3aIlUH TEHOB MPO- U dyKapHoT. 7 aHanM3a 9acTOT BCTPEYAEMOCTH KOJIOHOB
UCIIOJIB3YITE o060 JOCTYIIHBII pecypc (manpumep, oT GenScript:
https://www.genscript.com/tools/codon-frequency-table).



Pexomenaamnmu Kk caMOCTOSITEIBHON padoTe.
1. Jlexunonsslii Matepuan mno Teme. 2. COOTBETCTBYIOUIME TIJaBbl PEKOMEHIOBAaHHBIX

Y4€OHHKOB.

dopma npeACcTaBIeHUSI OTYETA: OTYET O BBITIOJHEHUU JIA00PATOPHOU PabOTEHI.
JladopaTopHoe 3ansTue Ne 3. Tema 2. ['enHast uH>)KeHepuUs
[enb paboThl: MpoBeneHue TpaHChOpMaIK OAKTEPUATBHBIX KJIETOK, CKPUHUHT.

Pacxoaubie MaTepuasbl U peaKTUBBIL:
riazmuel pET-15b

mramm TG1/ MC / BL21(DE3)
vamku [lerpu ¢ arapuzoBanHoi cpenoit LB u no6aBnennsiMu xGal 1 aMIMIMIIIMHOM
’)kuzikas cpena LB

nunetku [lactepa (ot 100 mx)
n03aTop ¢ HakoHeuHukamu (0,5 MKI1)
cpena LB

CaCl2 1 M

nen

10. dopmouka st Jibsa

11. npoOupku 1,5 mn

12. Boptekc

13. uenrpudyra

14. tepmocrat (37-42°C)

CoNoR~LNE

Xo/1 BbINOJTHEHNUS pa0OThI:

1. 2 M1 LB + 200 Mkt HouHo#t KyneTypsl E. coli (MC / TG1, BL21).

2. Poct npu 37°C mo OD = 0,2-0,3 (B TepMocTaTe-kayaike / meikepe-uHKyoaTope)

3. Hentpudyruporanue 14000 rpm, 30*"-1°, MaKCUMAIBHO CIIUThH CyIIEPHATAHT

4. K ocaaky no6aButh pactBop oxyaxjaeHHoro CaCl2 (ctrok — 1 M, ¢unanbHas

koHieHTpanus — 100 MM), mpoObl TOMECTHTH B JIENT, TUTIETUPOBATH PACTBOP.

5. Hentpudyruposanue npu 14000 rpm, 30""; ciuTh cynepHaTaHTt, ocTaBUTh okosio 50100

MKJI; TpOOBI TOMECTUTH B JIE.

MKII.

6. Ho6aButs 0,5 mxn minasmun (pET-15b), nepemeriate nuneTupoBaHueM.

7. Nakybamwus 1 4 BO b1y

8. Nnky6auus npu 42°C, 2°

9. Ho6asuts 1 mut cpenst LB

10. HMuky6auus npu 37°C, 30°

11. Lentpudyruposanue 14000 rpm, 30" -1, cnuTh cynepHaTaHT, ocTaBUTh okoio 100

12. Tlpowmssectu BbiceB Ha wamky [letpu ¢ arapmsoBannoii cpenoir LB (Bce 100 mxi). K

cpelie mpeaBapuTeabHo qo0aBiaeHbl Mapkepsl: xGal (40-50 Mr/min) W/vuau aMIUIAIUIMH.

BricenBatoTcs 0TIeIbHO HETpaHCHOPMUPOBAHHBIE KIETKH, IIa3MH/IBI U TPAHCHOPMAHTEHI.
13. HMuky6auus npu 37°C 10 NOsABICHUS KOJOHUH.

PexomeHgamm K caMOCTOSTENIbHON padoTe.
1. JleknuonHslii matepuan mo Teme. 2. COOTBETCTBYHOUIME TIJIABBI PEKOMEHJIOBAHHBIX

y4eOHHKOB.

dopma npeACTaBICHHUS OTUETA: OTYET O BHITIOJHEHUH JTa00OPAaTOPHON PabOTHI.

JlaGopaTopHoe 3ansiTue Ne 4. Tema 3. [IpomblieHHass MUKPOOHOIOTHS



HCJ'IB 3aHATUA: U3YUNUTH 0COOCHHOCTH KYJIbTUBUPOBAHHUA MUKPOOPraHU3MOB, B TOM YHCJIC B
MMPOMBIIIJICHHBIX O6’béMaX, MNPUMCHCHHUC HA IPAKTUKE U B ITPOU3BOACTBC.

Coneprxanue pabOTHI:

Bonpocsr 1uist 06cyxienus:

1. OcobeHHOCTH TEXHOJOIMK MPOMBIIUICHHOTO KYJbTHBHPOBAHUS MHUKPOOPTaHU3MOB.
[TpurotoBneHne MoceBHOW MUKPOOHOU KynbTypbl. [IpuroroBienue u crepuin3anus TUTaTEIbHBIX
cpen.

TexHonorust MPOMBIIIIEHHOTO KYJIbTUBUPOBAHUS aHA3POOHBIX MUKPOOPTaHU3MOB.
Oco0OeHHOCTH OMOTEXHOJIOTHH KYJIbTUBUPOBAHUS BUPYCOB.
[Tpon3BOICTBO aMHUHOKHUCIOT (JIM3HH, TIIyTAMHHOBAS KHCIIOTA).
[Tpon3BOACTBO OpraHUYECKUX KUCIOT (YKCYCHAs, MOJIOYHAs KUCIIOTHI).
IIpou3BOACTBO CIUPTOB.
AHTUOMOTUKHM, OCHOBHBIE  CHOCOOBI  TOJNydYeHHUs. MeXaHU3Mbl  YCTOWYHBOCTHU
MHUKPOOPIaHU3MOB K aHTHOMOTHKaM. [loydeHue mosryCuHTETHYECKIUX aHTUOMOTHKOB.
8. IIpousBosicTBO (hepMEHTOB.

NOUAWN

Pexomenpanmu  k  camocrositenbHOW — pabore. 1. CoOOTBETCTBYIOIME  IJIaBbI
PEKOMEHI0BAHHOM JIUTEPATYPBI.

Jladoparopnoe 3ansaTue Ne 5. Tema 4. Kierounsle TEXHOIOTUH
]_IGJH) 3aHATHUSA: U3YUYUTD MMOAXOAbI KIICTOYHBIX TEXHOJIOTUH U NEPCICKTUBLI UCITOJIb30BAHU A.

Coneprxanue pabOTHI:

Bonpocsr 1uist 06cyxienus:

Meto1 BEreTaTUBHOIO KJIOHUPOBAHUS PACTECHHIA.
KynpTuBHpOBaHME KAITyCHBIX TKAHEH.
KynpTuBHpOBaHUE KJIETOK )KUBOTHBIX.
KynpTuBHpOBaHUE KIIETOK yenoBeka. IlepcnekTuBsl.
3aKO0HOJaTENILCTBO B 00JIACTH KIIETOUHBIX TEXHOJIOTHIA.

ko

Pekomengammu  k  camoctostenbHOoM  pabore. 1.  CoOTBETCTBYyIOIIME  IJIaBbI
PEKOMEH/I0BaHHOM JINTepaTyphl.

JlabopaTopHoe 3ansiTue Ne 6. Tema 5. HxkeHepHast 3H3UMOJIOTUSA
[enb 3aHATHS: U3YYUTh OCOOCHHOCTH UHKEHEPHOUN SH3MMOJIOTUH i OCHOBHBIE TIOJXOBI.

Coneprxanue pabOTHI:

3aganue 1. B pesynbrare oOpaOoTku sHAoHykieazamu pectpukuuu EcoRI u HindlIIl
¢parmenta JIHK Obutm momyuensl crnemytomme ¢parmentsl: EcoRI: 2 000 .. u 3 000 m.H.;
HindIII: 1 000 m.H. ©u 4 000 m.H.; HindIIl + EcoR1: 2 000 m.H., 2 000 m.H. u 1 000 1.1.. [TocTpoiite
PECTPUKIIMOHHYIO KapTy.

3apanue 2. [Ipennoxure cxemsl, kak ¢ nomoibto I[P u cucteMsl npaiiMepoB BO3MOKHO:
- coenquuuth 2 ¢pparmenta JJHK; - BctpouTs HOBEHIH yuacTok B JIHK;
- ynanuth BHyTpeHHu# ¢pparment JJHK.

3ananme 3. Ha pucynke u3o0pakeHbl pe3ylbTaThl reib-diekTpodopesa ydactka JTHK
JMHON 4,9 ThIC. ML.H., KOTOpBIA ObUT 00paboTaH pa3HbIMH DJHJIOHYKJI€a3aMU PECTPUKIIHMH.
Heo0xoanMo HaHecTH Ha KapTy y4acTKH PECTPUKIIUU.
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3aganue 4. BcraBka ¢parmenta JIHK B miasmMuIHbId BEKTOP BO3MOXKHA B JIBYX

opueHtanusax. Ha pucyHke wuzoOpaxena mnpsmas opueHTauus. s mpoBepku
pe3yJIbTaTOB JIMTUPOBAaHUS (BCTAaBKH) MPOBEJCH aHAIM3 (PArMEHTOB PECTPUKIINH
JHJIOHYKJIea3bl pecTpukuuu Ncol.

(CKpuHUHTA)
C TIOMOUIBIO

HeobOxomuMo ycTaHOBUTH, (parMeHTBl KakOW JUIMHBI OOpa3yloTcs B clydae: a)
JUTUPOBAHMSI BEKTOpA caMOro Ha ce0si, 0e3 BCTaBKU;
0) psIMOli BCTaBKH;
B) 00paTHOM BCTaBKH.
Meod WEB
Heol 417 i
- 1202nm.
Heal 1063
shparmant QHK
e
NAEIMHIHER
BERTOR
3ananue 5. Ha pucyHke mpencTaBlieH CEKBEHHPYIOIIUN Tenb-3iekTpodopes. Onpenenure
MOCIIE0BATEIHPHOCTh MATPUYHOM TIEMH OT 5° KOHIIA K 3° KOHILY.
el £t -l -t
-+
Pexomenpmanmu  k  camocrostensHoW — pabore. 1. CoOOTBETCTBYyIOIIME  TJIaBbI

PEKOMEH/I0BaHHOM JTUTEPaTyPHI.



JlabopaTopHoe 3ansitue Ne 7. Tema 6. TexHonmornueckast OnosHEpreTuKa U OMOJIOTrHIeCKast
nepepaboTka MUHEPATLHOTO CHIPhS

Lenp 3aHATHSA: U3YYUTh OCOOCHHOCTH TEXHOJIOTUYECKON OMOIHEPTeTUKU M OMOJIOTUYECKOM
nepepabOTKN MHUHEPAIBHOTO CHIPBSL.

Coneprxanue pabOThI:

Tewmbl pedepaTos:

1. BuotexHONMOTHS B PEIICHUH YHEPTETUIECKUX ITPOOIIEM.

2. Ilomyyenune Guorasa, CiupTa U3 IPOMBIIUICHHBIX U CETbCKOXO3SHCTBEHHBIX OTXOIOB.

3. MukpoOHoe BhIIIEIaulBaHUE U OMOT€OTEXHOIOTHSI METAJIIOB.

4. XuMu3M mporecca MUKpOOHOTO B3aMMOJICHCTBHSI C MUHEpaJlaMH M TOPHBIMHU ITOPOJIAMHU.
5. Vcrionb30BaHNEe MUKPOOPTaHU3MOB B IPOLIECCAX TOOBIYH MOJIE3HBIX HCKOMAeMBbIX.

TpeboBanus k pedepary:

Pedepat roroButcs 10 01HOM U3 MPEICTABICHHBIX TEM.

O6BEM — 15-20 cTtpanun

OcHoBHO# TeKkcT — 12 kerub, rapauTypa Times New Roman, nonyTopHsblii HHTEpBa

Hanwuue crpykrypsl pedepara (THTYNbHAs CTpaHHIA, COACpkKaHHE, O(DOPMIICHHBIH IO
['OCT P 7.0.5-2008 criucok nuteparypsl — He MeHee 20 ucTouHuKOB). Hamuuue uimoctpariuii.

Pexomenpanmu  k  camocrositenbHOM — pabore. 1. CoOOTBETCTBYIOIME  IJIaBbI
PEKOMEHI0BAHHOM JIUTEPATYPBI.

JlabopaTopHoe 3ausitue Ne 8. Tema 7. BuOTeXHOIOTHS U SKOJIOTHS

]_IGJII) 3aHATUA: HUIYYUTH OHMOTEXHOJIOTHYECKUC MCTOABI KW IMOAXOJbI B PCHICHUU
9KOJOTHYCCKHUX HpO6J'IeM.

Coneprxanue pabOTHI:

Tewmbl ans pedepatos:

1. Ilytu pemeHuss npoOJeM DHKOJOTMM M OXpaHbl OKpyXKarolled cpeasl MeToAaMu
o6uorexHoznoruu. [lepepaboTka n yTuian3anus IPOMBILIUIEHHBIX OTXO0/I0B.

2. OuucTKa NMPOMBILIUIEHHBIX CTOKOB. [IpMHIMIBI OMOJIOTMYECKUX METOJOB a’poOHON U
aHa’pOoOHOI MepepadOTKU OTXO/IOB.

3. Jletokcukanuus u Ouoaerpaganus KCeHOOMOTHUKOB.

4. buorexHonorus npeoOpa3zoBaHus COTHEUYHON SHEPTUU.

5. buortexHonornyeckue MeToibl nepepaboTKH TOPOJCKUX CTOKOB.

6. IlpombInieHHbIE OMOMUIBTPHI H a9POTEHKH.

7. XapakTepucTHKa OTXOJOB W TMOOOYHBIX MPOIYKTOB MPOMBIIUIEHHOCTH U CEIBCKOTO
xo3siiicTBa. [lepepaboTka 0TX0A0B OMOJOTHYECKUMH METOIAMHU.

8. Hcnonb30BaHue MUKPOOPTaHU3MOB B KQU€CTBE KOHTPOJIS 3arps3HEHUM.

9. buonornueckue METOIbI OYUCTKH CTOKOB.

Pexomenmanmu kK camMoCTOATENbHOW  paborte. 1. COOTBETCTBYIOIIIME  TJIABBI
PEKOMEHIOBAaHHOM JIUTEPATYPHI.

JlabopaTopHnoe 3ansitue Ne 9. Tema 8. Cenbckoxo3siicTBEHHAs! OMOTEXHOIOTHUS
[enp 3aHATHS: H3yYUTh OCOOCHHOCTH U METOJIUKU CEIbCKOXO03SHCTBEHHONW OMOTEXHOIOTHH.
Coneprxanue pabOTHI:

Temsl pedepatos:
1. DHTOMOIAaTOreHHBIE IpEnaparsl.




2. buonecturuapl, 6morepoUIKIbI, OMOJOTHYECKHE YAOOpeHUs (HUTparuH, a30TO0aKTEPHH,
docdopobakrepuH).

3. TexHosorus moyrydeHus: OMOJOTUYECKHUX YIOOPECHHIA.

4. Hurparus.

5. A30TOOaKTEepHH.

6. buonormueckue MeTOnbl M Tpemaparbl JUisi OOpbOBl C BPEOUTEISIMH M OOJE3HSAMH
CEJIbCKOXO03SUCTBEHHBIX PACTCHHUM U AKUBOTHBIX.

7. TexHonorus TOJy4YeHUS OHOJOTHMUECKUX TpenapaToB (OakTepHalbHBIX, TPHUOHBIX,
BUPYCHBIX).

JlaGopatopHnoe 3anstue Ne 10. Tema 9. IlepcriekTuBBI pa3BUTHS OMOTEXHOJIOTUU
enp 3aHATHSA: pacCCMOTPETh MEPCIEKTUBBI PA3BUTHUS OMOTEXHOJIOrHH B Poccuu u mupe.

Coneprxanue pabOTHI:

Temaruka 10KJI1a/10B:

HoBrle HampaBneHuss OMOTEXHOIOTHH.

buoTtexHon0TNs IeKapCTBEHHBIX IPETapaToB.

I'ennas Tepanus.

MopenupoBanue OMOTEXHOIOTUYECKUX POLIECCOB.

OnTuMuzanusi CBOWCTB (PEPMEHTOB.

buoTtexHoN0THS U pelIeHre COBPEMEHHBIX III00AIBHBIX TPOOIIEM YeI0BEYECTBaA.

ocouarwnE

TpebGoBanus K JOKJIady:

JIoknas roTOBUTCS IO OAHOW U3 IPEICTABICHHBIX TEM.

Bpewms BoicTymieHust — 5-10 MUHYT, 5 MMHYT — BOIIPOCHI ¥ 00CYKIEHHUE.

Hanuuue MynpTUMeIMIHON IPE3EHTALUN.

Hannune cnivcka ncnoiabp30BaHHON uTepaTypsl (He MeHee 20 TuTepaTypHbIX HCTOUHUKOB).

PexomeHamm Kk caMOCTOSATENBHOM padoTe.
1. Jlexunonuslii MaTepuan mo Teme. 2. COOTBETCTBYIOLIME TJIaBbl PEKOMEHIOBAHHBIX
y4eOHUKOB.

7. IlepeyeHb OCHOBHOW M /I0NOJTHUTEJIBLHONH Y4eOHOMH JMTEepaTypbl, HEOOXOAUMON A5
OCBOCHUS IMCLHMIINHBI

OcHoBHas JiuTepaTypa

1. buotexHonoruss M  MUKPOOHMOJOTHS  aHA’POOHOM  TEpepadOTKM  OPTaHHMYECKHUX
KOMMYHAJIBHBIX OTXOJIOB : MoOHorpadwus / obumr. pex. u coct. A. H. Hoxxesnukosoit, A. IO.
Kamnmucrona, FO. B. Jlutt, M. B. KeBOpuHa. - MockBa : YHuBepcuterckas kuura, 2020. - 320 c. -
ISBN 978-5-98699-166-5. - Teker : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1211596

2. MukpoOuooTusi C OCHOBaMHU OMOTEXHOJIOTMHU (TEOpHUs U MPAKTUKA) : yueOHOE MOCcCoOHe :
/ T. II. IlllyBaera, T. B. CBupumona, O. C. KopneeBa u nap. ; Hayd. pea. B. H. Kamaes ;

Boponexckuli TOCYIapCTBEHHBIM YHHMBEPCUTET WHIYKEHEPHBIX TEXHOJIOIMH. — Boponex
Boponexckuil rocyjapcTBeHHbII YHUBEPCUTET MHKEHEPHBIX TexHosorui, 2017. — 317 c. : tadmn.,
rpad., WII. ISBN 978-5-00032-239-0. — URL:

https://biblioclub.ru/index.php?page=book&id=482028

JdomosHuTEIBbHAS JIUTEPATYPaA


https://znanium.com/catalog/product/1211596
https://biblioclub.ru/index.php?page=book&id=482028

1. Kumynés U.®. O6mas u MosieKysipHas TeHETHKa: y4e0. mocodue 1jist By30B. — 4-¢ u3/.,
crep. — HoBocubupck: Cub. yHuB. usn-Bo, 2007. — 479 c. (OnekrpoHHbId pecypc. — Pexum
nocryma: http://biblioclub.ru/index.php?page=book_view&book id=57409

2. Caronsies, B. I1. OcHoBbl OnoTexHosnoruu. Hayunble 0OCHOBBI OMOTEXHOJIOTHH : y4eOHOe
nocobue / B. II. Cironsies, E. A. Ilnomko. — Cankr-IlerepOypr : CIIOIJITY, 2012. — 112 ¢. —
ISBN 978-5-9239-0487-1. — TekcT : anekTpoHHbIH // JIaHb : 31eKTpOHHO-OMOIMOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/45315



http://biblioclub.ru/index.php?page=book_view&book_id=57409
https://e.lanbook.com/book/45315

Jluet cornacosanus paGoyeil nporpamMme
y4eOHOH JMCUHIIHHEB (MpaKTHKH )

Hanpasaenne noarorosku: 06.04.01 Buonorus

Mpoduan: Bronndopmatika u cuctemuas 6Guororns
PaGouas nporpamma brorexuonoris

Cocrasurenn: EM. Antonosa — Yassuosck: YalTIV, 2023.

Ilporpamma cocramnena ¢ yuyetrom  (enepanbroro roCYAapCTBEHHOTO
00pa3’oBaTeNbHOTO  CTAHAAPTA  BRICWEro  obpazoBaHus 110 HANpagB/IeHHIO
noarorosku 06.04.01. Buonorus, yrsepkaéusoro MunncrepeTsoM o6pazoBanus
1 Hayku Poccuiickoil Denepatinm, 1 B COOTBETCTBHM ¢ y4eBHBIM MIIAHOM.
Cocrapurenn E.W. ArToHosa

(wadavcs)

Pabouas nporpamma y4eGHOH AHCUMNIMHEL (MPAKTHKH) 000peHa Ha 3ace aHHH
Kkadeapst Gnonoruu u xumun "S" mas 2023 r., nporokon Ne 10
3aseayrommii kadenpoii

——  H.A. Jlenrecosa A5 €5 ZLRE

silunar nodnucy PRICH R GAER MOOTtCT aama

Pabouas nporpamma yueGHOH AMCUMIAMHBL (MPAKTHKH) COrJacoBaHa ¢
6ubnuoTeKoii

Cotpyanuk dubnnoTexs.

eyl 10.5. Mapcakosa 320 0% 23

RRTE Mucs pacunpy W ima

[porpamMma paccmoTpeHa W 0J00peHa Ha 3acefaHMM  YYEHOro CoBera
ecTecTBeHHO-reorpapuyueckoro pakynsrera "31" mag 2023 r., nporokon Ne6
INpencenarens y4yeHoro cosera ectecTBeHHO-reorpaduyeckoro GakyasTera

Nind JLA. ®ponos W ON. S

muvluu nodaren Paciuhposea Roucy dama
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