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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

JucuumnuHa «bHOTEXHOJOTUS» OTHOCUTCA K JUCHUIUIMHAM YacTH, (QOopMUpyeMOn
YY4aCTHHKaMH OOpa3oBaTeNbHBIX OTHOmIeHWH broka 1. JlucourummHbel (MOZYNMHM) MOAYINA
«EcTecTBEeHHOHAayYHbIE  TEXHOJOTMHM»  Y4eOHOTO IJJaHa  OCHOBHOM  mpodeccHOHaIbHON
o0pa3oBaTeNbHON MporpaMMbl BBICIIErO0 0Opa3oBaHUsl — IPOTrpPaMMbl MarucTparypbl IO
HarnpaBieHuto noarotoBku 06.04.01 buonorusi, HampaBieHHOCTh (MPOoduIL) 00pa30BaATEIHHOU
nporpammbl «buonHpopmaTiKa U ccTeMHast OMOIOTH», OYHOU (HOPMBI O0yUESHHSL.

JlucuMmiuHa omupaercs Ha pe3ynbTartbl 00y4deHHs, cpopMHpOBaHHBIE B paMKax psjaa
JUCIUIUIMH ydeOHoro miaHa: «CoBpeMeHHbIe MpoOieMbl Ouosiorun», «VCTopust 1 METOM0IOTHs
Ouonornn W HHGOPMAIMOHHBIX cHucTeM», «KorHuTHBHBIE cHucTeMbl», «MoJenmu W MeTOJbl
JUCKPETHOI'O aHAJIU3a.

Pe3ynbrarbl u3ydyeHHs AUCUUIUIMHBI «BHOTEXHOJOTUSA» SIBISIFOTCS TEOPETHUYECKOH U
METOJO0JOTUYECKOM  OCHOBOM Uil  M3Y4YeHUs  JUCHUIUIMH:  «BBICOKONPOU3BOIUTENBHBIC
BbIUKCHCHUS», «MeTtareHomukay, «buodusuka», «MamuHHOE OOyYeHHE», a TaKkKe s
MIPOXOXKACHUST HAy4YHO-HCCIIEA0BATEIbCKOM paOOThI, MPAKTUKU MO MPOPII0 MPOoPecCHOHATBHON
JeATEIbHOCTH, IPEIIUIUIOMHON TPaKTUKK; 11 3amuTsl BKP.

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

Heabio ocBoeHus guctumivHel  «buotexHonorus»  sBuserca -  (HOpMHUpPOBaAHHE
COBPEMEHHBIX TPEJCTABICHUNA 00 ypOBHE HAyUYHBIX IOCTHKCHHHA B 00JacTH OWOMHIKEHEPUU U
OMOTEXHOJOTHH, KIETOYHOW U TEHETHYEeCKOH WHXXEHEPUH, OJH3UMOJIOTUHU; 3HAKOMCTBO C
COBPEMEHHBIMH MPOMBIIIEHHBIMUA OMOTEXHOJIOTHYECKUMHU MPOIIECCaAMHU.

3agayamMu  OCBOCHHS  JUCUUIUIMHBI  SIBJISIOTCS:  M3Y4YeHHE  OHMOTEXHOJOTHYECKOIO
MIPOU3BOJICTBA, KaK CHCTEMbl B3aUMOCBSI3aHHBIX 3JIEMEHTOB, ITOTOKOB M MPOIECCOB MPEBPAILICHUM,
JUISL TIONy4YEHHUS] MPOJYKTOB TEXHUYECKH, SKOHOMHYECKH M COLHUAIBHO IeJIecO00pa3HbIM IyTEM.
N3yuenne OCHOBHBIX TMPOU3BOJICTB - HMX OpPraHU3alMH, PEKUMOB U (YHKIIMOHUPOBAHUS,
COBPEMEHHBIX METOJIaX M MpHUeMax ONTUMAIbHON OpraHU3aliy MPOIIECCOB, aHANIN3a, pa3paboTKu U
CO3/IaHHUS; CIIPOCa, UCTOIb30BAHUS MPOAYKIIMN OMOTEXHOIOTHH.

B pesynbrare OCBOEHHS MPOTrpaMMbl MarucTpaTypbl OOyYaIOIIMKCS TOKEH OBJAJIETh
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)
JOCTIKEHUS B 3HAeT yMmeeT BJIaJIeeT
JTUCITUTLTNHE
IIK 4 TIlouck wu
pa3paboTka HOBBIX
3G (dEeKTUBHBIX  MyTel

MOJTy4EHUs
OMOTEXHOJOTHUECKUX
IPOJYKTOB,
IIPOrPaMMHOT0
o0ecreyeHusl.

UIIK 4.1. Ilpumenser OP-1 [Ipumensier
3HAHUS CTaHJAPTHBIX U 3HaHUSA METOIMK

MHBIX METOJIMK 0TOOpa, otbopa u
TPaHCIOPTUPOBKA

TPAHCTIOPTUPOBKA u
OTOOpaHHBIX TTPOO




POOOIIOATOTOBKH

poo COTJIACHO
PYKOBOJIAIIEH
JIOKYMEHTAITUH.
HUIIK 4.2. Bmaaneer OP-2 Bmangeer
0a30BBEIMH u 0a30BBEIMH u
CHeUaIn3upOBaHHBIM CIICTIHATHSUPOBAHH
- METOIaMH, B BIMM METOJaMH, B
3aBUCUMOCTH OT
3aBUCUMOCTH OT THIIA
TAMma OuomMarepuaia
Ouomarepuasna u
51 IIOCTABJIEHHBIX
IIOCTAaBJIEHHLIX 3a1a4, B sajau, B 0GIACTH
obnactn TeHEeTUYECKOT0
T€HETHYECKOTO KOHCTPYHPOBAHUS,
KOHCTPYHPOBAHUS, MOJICKYJISIPHO-
MOJIEKYJISIpHO- IT'CHCTUUYCCKUMU
T€HETUUECKAMU METOaMH
METOJAaMH, METOIAMH B
o0Jactu KJIETOYHBIX
TEXHOJIOTHH, COINIaCHO
PYKOBOISILIEH
JIOKyMEHTAIHH.
UITIK 4.3. Tlpooaut OP- 3 [TpoBoauT
aHaJM3  COBPEMEHHOMU aHaJIM3  COBPEMEHHOM
JUTEPaTypHl, JUTEPATYPEL,
[OCITEIHHX [IOCIEIHUX }
. IOCTIDKEHUH C MENBIO
IOCTHOKEHUH C IETBIO
pa3paboTKu
pa3paboTku
CaMOCTOSITEIBHBIX
CaMOCTOSITEIILHBIX MPOTOKOOB 1o
MIPOTOKOJIOB J3(0) CO3IaHHUIO
CO3JaHHIO OMOTEXHOJIOTHYECKUX
OHMOTEXHOIOTHYECKUX MIPOTYKTOB.
MPOYKTOB.
HIIK 44. VYMeer OP-4 YmMmeer
NPUMCHSTh 3HAHUS B MPUMEHSITh 3HAHUS B
00671aCTH IT- o0acTu IT-
TeXHOTOr Uit TSt TEXHOIOT U JUTSL
elIeHUs 3a1a4
peleHus 3a1a4 p A
aHaIMn3a,
aHaju3a,
MIPOTHO3MPOBAHUS,
MIPOTHO3MPOBAHUS, B —
ONTHMH3ANH 11abopaTOPHBIX
11abOpaTOPHBIX MIPOTOKOJIOB H
MPOTOKOJIOB M METOOB METOI0B
HUCCJIETOBAHMA. HCCJICAOBAHUA.

IIK 3 TIlonyuenwue,
TECTUPOBAHUE u
nacriopTusanus KJICTOK
U TKaHeW uesoBeKa,
KUBOTHBIX U PACTEHUH,
a TaKKe MPOJIYKTOB Ha




ux ocHoBe. KoHTposb
KauecTBa
MIPOMEXKYTOUHBIX
ATAlOB NPOLIECCUHIA U
TFOTOBBIX MPOAYKTOB Ha
OCHOBE  KJETOK U
TKaHel YeJIOBEKa,
JKUBOTHBIX U PACTCHUM.

UIIK 3.1. Ilpumenser OP-5 IIpumensier
3HAHUS CTaHJAPTHBIX U 3HAHUS METOJIUK
UHBIX METOAMK 0TOOpa orbopa u
u TPaHCIIOPTUPOBKA TPaHCIIOPTUPOBKA
po0 COTJIaCHO O0TOOpaHHBIX TIPOO
PYKOBOJIAIIEH

JIOKYMEHTAITUH.

HUIIK 3.2. Bnaageer OP-6 Bnaneer
MeToaMu 0a30BBIMH H METOJJaMH TTOJATOTOBKH
CHEeIHAIN3UPOBAaHHBIM po0 K UCIOIb30BAHUIO

M, B 3aBUCUMOCTH OT
Tuna OuomMarepuaia u
MOCTABJIICHHBIX 33714,
METOAaMHU
KYJIbTUBHPOBAHHUS
(mox6op cpen,
OTITUMU3AIHS
NPOTOKOJIA), COTJIACHO
pyKoBOASAIEH
JIOKYMEHTAIUH.

2. O0beM MCHMINIMHBI B 32a4eTHBIX EIHMHHMIAX € YKa3aHMEM KOJUYeCTBa
aKaJeMH4YeCKHMX YacoB, BbIJEJEHHbBIX HAa KOHTAKTHYW PpadoTry o0y4yawiuuxcsi ¢
npenoaasarejgeM (M0 BHAAM Y4YeOHbIX 3aHATHH) MW HA CAMOCTOATEJbHYH padoTy
00yyarIuXxcs

VueOHBIE 3aHATHS
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Hroro: 3 108 4 20 - 57 JK3aMeH

3. Conep:xxanue TUCUMILIMHBI (MOAYJIs1), CTPYKTYPUPOBAaHHOE MO TeMaM (pa3aesaMm) ¢
YKa3aHHEM OTBEJCHHOI0 HAa HHUX KOJHMYECTBA aKAJAeMHMYECKHX YaCOB M BHJI0B Y4eOHBIX
3aHATHI

3.1. Ykazanue mem (pazoenos) u omeedeHHO20 HA HUX KOJIUUECMEA AKAOEMUUECKUX
4acoe u 6U008 YUeOHbIX 3AHAMUL



KonnyecTBo vacoB mo ¢popmam
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Tema 1. [Ipeamer OMOTEXHOIOTHU
1 4 9
Tema 2. I'enHas uH>xeHEpUs 5 5
Tewma 3. [IpomblliuieHHAss MUKPOOUOJIOTHS 1 2 6
Tewma 4. Kiierounble TEXHOJIOTHH 2 6
Tema 5. HxxeHepHas SH3UMOJIOT S 1 2 6
Tema 6. TexHonmoruveckasi OMOdHEpPreTUKa U 2 6
Ouosornyeckas nepepadoTka MUHEPATEHOTO CHIPhS
Tema 7. BUOTEXHOIOTHS ¥ YKOJIOTHS 2 6
Tema 8. Cenbckoxo3sicTBEHHAs! OMOTEXHOJIOTHS 2 6
Tema 9. IlepcriekTHBBI pa3BUTUSI OMOTEXHOJIIOTUU 1 2 6
NUTOI'O: 4 20 57

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OucyuniuHbl
Kparkoe cogepkanue kypca

Tema 1. IIpeameT OMOTEXHOJIOTHH

CBs3b OHMOTEXHOJIOTHM C €CTECTBEHHBIMM Haykamu. KpaTkuif HCTOpHYECKUH OYepK
pa3Butus OuorexHonoruu. OCHOBHBIE HaIlpaBJIEHUS COBpEeMEHHOW OuorexHosoruu. Poib
OMOTEXHOJIOTMM B TPOMBIIUIEHHOCTH M CEIbCKOM XO3dHCTBEe. BHOTEXHOJOrMs M HPUPOJHBIE
pecypcbl. buorexHonorust u sHepretuka. buoras. [IpumeHenre GMOTEXHOIOTMYECKUX METOAOB B
ropHOA0OBIBatOIIEH, U HedTenepepadaThIBAIOIIEH TPOMBIIIIICHHOCTH.

Peanuzanusi JOCTMOKEHUH  MOJEKYISIPHOW TE€HETHKH, MOJIEKYJISIpHOM Ouonoruu u
OMOOPraHUYECKON XMMHUHU B Pa3BUTUN OMOTEXHOJIOTHH.

Xumudeckass TexHojorus u  OuorexHonorus. KomOuHmpoBaHue OumocwHTE3a U
OpPraHMYECKOT0 CUHTE3a MNP MOJIYYEHUH U ITPOU3BOJCTBE COBPEMEHHBIX JIEKAPCTB.

buoTtexHonorus 1 HOBbIe METO/IbI aHAIM3A U KOHTPOJIS.

OOBeKThl OMOTEXHOJOTHU: OaKTEpUH, PACTEHHUSI, )KUBOTHBIE M YENIOBEK, BUPYCHI, BEIIECTBA
OHOJOTUYECKOr0 MPOUCXO0KACHUS ((DePMEHTHI, HYKJIEMHOBbBIE KUCIIOTHI U JIP.), MOJIEKYJIBI.

[{uTonoruyeckre W MOJIEKYJISAPHbIE OCHOBBI Hacie[ACTBeHHOCTH. MHTepakTHBHas opma:
paboTa ¢ UHTEPaKTUBHBIM 00OPYIOBAHHEM.




Tema 2. I'eHHast HHKeHepUSs

[lonmyyeHne TeHOB: XMMHUYECKMHA CHUHTE3, PECTPUKIMOHHBIA MeTOJ, (epMeHTaTHUBHBIN
CUHTE3, XUMHUKO-(EpPMEHTATUBHBIM cHUHTE3. BBeleHue reHa B BEKTOpP M HMX KIOHUPOBAHHE.
JlurupoBanue. MeToabl TpaHCPOPMALIUHU KUBOTHBIX U PACTUTENIBHBIX KIETOK. CKpUHHUHT — OTOOD
KJIETOK, B KOTOpPBIE BCTPOMWJICS T€H. DKCIpeccus reHoB. BrlmaBnuBaHue reHHbIX TPOAYKTOB. MeTon
pexkomOunanTHbix JJHK.

[Tonydenue (apmMakoIOrHYECKUX MpenaparoB ¢ MOMOUIbI0 METOJIOB T€HHON HH)KEHEPHH.
buocuHTe3 MHCY/IMHA, COMATOTPOIIMHA B KJIETKaX KUIICYHOH majgouku E. coli. BakiuHsl.

[Ipon3BOaCTBO BakIMH NPOTUB renatuta B.

NuTepakTuBHas ¢popma: «IBpuctudeckas deceman.

Tema 3. IIlpoMblLIEHHASI MUKPOOHOJIOTH S

OCOOCHHOCTH ~ TEXHOJIOTUM  MPOMBIIIICHHOTO  KYJIbTHUBUPOBAHUS MHKPOOPIaHU3MOB.
BaxHocts M pa3zHooOpa3zue MHKPOOHBIX HpoayKToB. Pa3HooOpaszue MmukpoopranuzmoB. OT6op
IITAMMOB MUKPOOPTaHU3MOB, U padoTa ¢ HUMH. [IpuroroBienne NoceBHOW MUKPOOHOH KYJIbTYpPHI.
[IpurotoBneHue W cTepwiId3alMs NUTATENbHBIX cpen. PDepMeHTanuss B TBEPABIX Cpeax.
KynbTuBHpoBaHNE MHMKPOOPraHM3MOB B IIOKOSIIEMCS COCTOSHUM 0Oe3 a’panuu. TexHoIorus
IPOMBIIIJICHHOTO  KYJIbTUBUPOBAHMS aHA’dpOOHBIX MHMKpoopraHusmoB. [lepuoanueckue u
XEMOCTAaTHBIE CHUCTEMbI KYJIbTUBHUPOBAHHS MHKPOOPraHu3MoB. OcoOEHHOCTH OHOTEXHOJIOTHU
KYJIbTUBUPOBAHUS BUPYCOB.

[lepepaboTka CETBCKOXO3SMCTBEHHBIX MPOAYKTOB M MPOAYKTOB NHUTaHUA. [lepBuuHbBIC
MeTaboauThl. [Ipon3BOACTBO aMMHOKHCIOT (JIM3MH, TIyTaMHHOBas kuciorta). [IpomsBoacTBo
OpPraHUYeCKUX KUCIOT (YKCYCHAas, MOJIOYHAsl KUCIOTHI). Bropuynpie MeTabonuThl. AHTHOMOTHKH.
Buapl aHTHOMOTHKOB. MeXxaHU3M yCTOMYMBOCTH MUKPOOPIaHU3MOB K aHTUOMOTHKaM. [lonmyuenue
MOJYCUHTETUYECKUX aHTHONOTUKOB. [IpOon3BOACTBO OEIIKOB OJHOKJIETOYHBIX OPTaHU3MOB.

ITpouzBoactBo hepmenToB. MHTepakTUBHAs opMa: «YuyeOHask AUCKYCCUS.

Tema 4. KiieTouHbI€ TEXHOJOTHH

KynbTuBHpOBaHME TKAaHEN M KIETOK YEJIOBEKa W KUBOTHBIX. KJIETOYHBIM MPOIYKT.
3aKOHOAATENTHCTBO B 00JIACTH MPUMEHEHHS KIETOYHOTO MPOAYKTA.

OcHOBHBIE HaIpaBJIEeHUs KJIECTOUYHON MHXKEHEPUHU PACTEHUN: 03JJOPOBJICHUE U Pa3MHOKEHUE
T€HETUYECKU LEHHBIX PAcTEeHUM, MOJYyYE€HHUE OT KYJbTUBHUPYEMBIX KaJUTyCHBIX TKAHEW BEIEeCTB
BTOPUYHOI'O CHHTE3a U KPUOCOXpaHEHUEe. MeTo 1 BEreTaTHBHOIO KJIOHUPOBAHUS PACTECHUM.

KynpTuBHpOBaHME KaITyCHBIX TKAHEH.

WNuTepakTuBHas GpopMma: paboTa ¢ MHTEPaKTUBHBIM 000PYJOBaHUEM.

Tema 5. UH:KeHepHasi JH3UMOJIOTH S

@depMeHTHBIE IIpenapaTrhl, MPUMEHSIEMBIE B IPOMBIIUIEHHOCTH. [ 'MIpoiauTHueckue
¢depmenthl. [lporeonutnueckue ¢epmeHTbl. DEpMEHTHbIE CMECH U NEKTUHOBBIE (DEPMEHTHI.
depMeHTHBIE MpenapaTbl, 0COOEHHOCTH MoyyueHus!, npuMeHeHus. [IpoayneHTsl u cpeabl. Tumsl
(dbepMEeHTAIMOHHBIX TPOILIECCOB TBEpAO0(a3HOE TOBEPXHOCTHOE W TIIYOMHHOE. Armmaparypa.
TexHOIOrnYeCKuil MK U CTaAUHHOCTh Mpoliecca MPOU3BOACTBA (epMEHTOB. MeTOAbI BBIIEICHUS
U OYHUCTKHU.

TexHonornyeckre mporeccsl ¢ yyacTueM (epMEHTOB: THAPOJIU3 Kpaxmaja B JEKCTPHUHBI,
ManbTO3y U TIIOKO3Y; MOJy4YeHHE WHBEPTHOTO caxapa M3 caxapo3bl; M30MEpH3alisl TIFOKO3bl BO
bpyKTO3Y; pazaeneHne paleMUIecKuX cMeceil aMUHOKHUCIIOT.

NmMmoOunu3oBanHbele (epMeHTH. Meroabl uMMoOOMIM3anuu  (pepMeHToB. AncopOuus,
BKJIIOUEHUE B T€lIM, XUMHUYECKas CUIMBKA M IPUCOECIUHEHHE. XapaKTEPUCTHKA NPUMEHSIEMBIX
nojsoxek. Texnnka ummoOunu3anuu. CBoiicTBa UMMOOMIIN30BaHHBIX (PEPMEHTOB.

Oco6eHHOCTH MPOLIECCOB HA OCHOBE MMMOOMIIM30BAaHHBIX (pepMEHTOB. THITBI peaKIIMOHHBIX
anmaparoB. [lpomeccsl modydeHHs] UENEBBIX MPOAYKTOB Ha OCHOBE HMMOOMUIN30BAaHHBIX
depmenToB. bronornueckue MUKpoycTpoicTBa. THIIBI EPMEHTHBIX 3JIEKTPOJIOB.

buontroMuHECIEHTHBIM MUKpOAHAIN3

WutepaktuBHas Gopma: paboTa ¢ HHTEPaKTUBHBIM 000pyIOBaHUEM.



Tema 6. TexHosoruyeckass OHOIHepreTuka W OHoJIOTHYeCKasi TmepepadoTKa
MMHEPAJIBHOIO ChIPbSI

buotexHonorus B pelieHUH 3HepreTuueckux mnpodiem. Ilomydenue Ouorasa, cnupra u3
NPOMBIIIICHHBIX U CEJIbCKOXO3SHCTBEHHBIX  OTXOJ0B. MUKpPOOHOE  BBIIENAYMBAHUE U
OMOreoTeXHOIOT U METAUIOB. XUMHU3M IIpoliecca MUKPOOHOTO B3aMMOJAEHCTBHS ¢ MUHEpaJllaMu U
TOPHBIMU ITOpOAaMU. MeTobl N3BIIEUEHHS METAIIOB (I10A3€MHOE, KYYHOE, YaHOBOE).

Hcnonb3oBaHue MHUKPOOPraHM3MOB B Iporeccax [JOObIYM TIOJE3HBIX HCKOMAEMBIX.
WNuTtepaktuBHas Gopma: paboTa ¢ HHTEPAKTUBHBIM 000pYyIOBaHHUEM.

Tema 7. BHOTEXHOJIOTHA ¥ IKOJIOTHSA

[Iytu pemeHuss mnpoOiieM SKOJIOTMM M OXPaHbl OKPYKAIOUIeH Cpeabl MEeTOJaMH
ouorexnonoruu. [lepepaboTka U yTuau3anus NPOMBIIUIEHHBIX 0TX0A0B. O4HCTKa MPOMBIIIIEHHBIX
cToKOB. [IpHHIMIBI OHOJOTMYECKUX METOAOB a’pOOHON W aHAIPOOHOU MepepadOTKH OTXOJOB.
Jetokcukanuss u Ouonerpaganus KceHOOMOTHUKOB. IIporpeccuBHOCTH OHMOTEXHOJIOTHH B
IKOJIOTHYECKOM acIIeKTe. buorexnonorus npeoOpazoBaHus COJIHEYHOH SHEPIrUM.
buoTtexHonornueckue MeTo bl MepepaboTKU TOPOJACKUX CTOKOB. [IpoMbliieHHble 0HOPUIBTPHI U
a’poreHku. [IpuMeHeHnss GMOTEXHOIOTHYECKUX METOJIOB /ISl OYUCTKH T'a30-BO3IYIIHBIX BRIOPOCOB
U JIeTpaJaliii KCEHOOMOTHKOB.

XapakTepucTUKa OTXOJO0B M IMOOOYHBIX HPOJAYKTOB IPOMBIIUIEHHOCTH U CEJIbCKOIO
xo3siicTBa. [lepepaboTka 0TX00B OMOTOTHYECKUMH METOIAMHU.

Hcnonb30BaHre MUKPOOPraHU3MOB B KAUECTBE KOHTPOJIS 3arpsI3HEHUM.

DKOJIOTHYECKHE CHCTEMBbl M SKOJOTHYECKHe HUIIU. Mukpodiaopa BOIOEMOB, BO3IyXa,
1ouBbl. PojIb MUKPOOpPraHM3MOB B OXpaHE OKPY’KaIOIIEH Cpelibl OT 3arpsi3HEHUH.

buonoruueckue Meroabl OYUCTKU cTOKOB. OOIIMe MOKa3aTeNlu 3arpsi3HEHHOCTH CTOYHBIX
Boa. llepmanranatHass u guxpomarHas okucisieMocTh (XIIK). buoxummdeckoe mnorpebiieHue
kucnopona (BIIK). AspoOGHbie mpormecchl OUYMCTKH CTOYHBIX BOJ OMOTEXHOJOTHYECKHX U
POMBIIIICHHBIX MpennpusaTiii. OCHOBHBIE MMapaMeTphl, BIMAIONNE HA OHOJOTHYECKYIO OYHCTKY.
buodunbTpsel, a3poTeHKH, OKCUTeHKH. OHOCTyNeHYaTasi cXxeMa OYHCTKU CTOYHOW BOJBI.

AHa’poOHbBIE MpOLECChl OYHCTKH CTOKOB. CEeNTHKTEHKH, aHa’poOHble OHO(PUIBTPEHI.
WuTepaktuBHas Gopma: paboTa ¢ HHTEPAaKTUBHBIM 000PYAOBAHUEM.

Tema 8. Cesbckoxo3s1iicTBeHHAS OMOTEXHOJIOT U

DHTOMONIATOTEHHBIE  TIpemnaparbl. buomecTUIuapl, OUOTepOUIUILI, OHOJIOTHUYECKUE
ynoOpeHuss  (HUTparuH, aszorobakrepuH, (Qocdopodbakrepun). TexHOIOTUS  MOTYUECHUs
Oouonornueckux ynoOpenuid. IlpomyneHTsl, cpeabl, depmeHTarMoHHash TexHUKa. OcoOeHHOCTH
npuMmeHeHus. Hutparun. AzorobakTepuH. buonornyeckue MeToibl W mpemnaparsl Aliss O00psOBI €
BpEIUTEISIMU U OOJIE3HSIMH  CEJIbCKOXO3SMCTBEHHBIX PACTEHUH M KMBOTHBIX. TEXHOJIOTHS
MONTyuyeHUs: OMOJIOTUYECKUX TpenaparoB (OakTepuaibHBIX, TPUOHBIX, BUPYCHBIX). HTEepakTHBHAS
dbopma: «IBpUCTHUECKas Oecenay.

Tema 9. IlepcriekTUBBI pa3BUTHS OHOTEXHOJIOTHH

HoBble HampaBieHuss OuorexHosoruu. BeiOop, pacmpocTpaHeHne U IpPUMEHEHHE
ouotexHonoruu. [IpenoTBpaiienne prucka.

WutepaktuBHas Gopma: paboTa ¢ HHTEPaKTUBHBIM 000pYyIOBAaHUEM.

4. IlepeueHb y4eOHO-METOAUYECKOr0 oOecmedeHHUs] HJIsI CAMOCTOSATEJbHOH PadoThI
00y4aroIMXCcH M0 JUCUMUIITIMHE

O6mmit 00beM CaMOCTOSITEIBHOW pPa0OThI MAarucCTPaHTOB 110 JTUCHHUIIMHE BKIIOUYAET
ayJMTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATENbHYIO pabOTy MarucTpaHTOB B TEUCHHE CEMECTPA.

AynuTopHasi caMocTosiTellbHasg paboTa OCylIecTBisieTcs B (pOpMe BBINOJHEHUSI TECTOBBIX
3aJJaHUi IO AMCLUIUIMHE, JTa00PaTOPHBIX padoT.

BHreaynutopHass camocrosiTenbHas paboTa oOCymecTBiseTcs B (OpMax IOATOTOBKH K
YCTHBIM OTIpOCaM, K JOKJIaay, KOHTPOJIbHOU paboTe, 1a0opaTopHbIM padoTam.



Ilpumep konmponvHoii padbomel (mecmoswvie 3a0anust)

—

. Jlnis pa3pylieHus KJIETOYHOM CTEHKU PacTeHUN UCTIOIb3YIOT epMEHT
. TIEKTUHA3Y
. LeJUTIoNazy

N -

[\

. IIpx KOCBEHHO# pereHepariu B KyJIbType MbUIBHUKOB 00pa3yeTcs
. KaJuryc
2. SMOpuOHIBI

[

3. TarutoniHbie pacTeHUS
1. deprunsHbI
2. CTepPHIbHBI

4. B sk3ocuMOnoTHYecKuX accormanusax Rhizobium ¢ knerkamu 6000BBIX pacTeHHi
OakTepou bl

1. obpazyroTcs

2. He o0pazyroTcs

5. Jlns pacTUTENBHBIX KJIETOK ONTHMalbHa pH cpesbl KylIbTHBHPOBaHHUS
1. 50-55

2.65-70

3.9.0-100

(o)

. CBOHCTBO TOTUIIOTEHTHOCTH PACTUTENBHOMN KJIETKH JIEKHUT B OCHOBE MTOJIy4YEHUS
. OMOJIOTNYECKH aKTUBHBIX BEIIECTB
. PacTEeHUN-PETEHEPAHTOB

N -

. CycnieH3nOoHHbIE KYJIbTYphl XapaKTepU3yIOTCs
. BBICOKOW arperupoBaHHOCTbIO

. obpazoBanuem rpynn u3 5-10 kieTox

. OJIMHOYHBIMH KJIETKaMH

WN PP

. At co31aHMsT KOPMSIILIETO CII0ST UCTIOJIB3YIOT
CYCIIEH3HIO KJIETOK

KaJUTyCHYIO TKaHb

. 0oraryro MUTaTeIbHYIO CPEeIy

WN P

9. Jlns yMeHBIICHHS pa3Mepa BakyoJied B cpely MNpeAKyJIbTUBUPOBAHUS TEPE.T
3aMOpaKMBaHUEM J00aBISIOT

1. manHUT

2. aMUHOKHUCIIOTBI

3. TUMETHIICYIb()OKHCT

10. Jlns yBenmwyeHUsT MPOHHUIIAEMOCTH MeMOpaH Tmepeq 3aMOpPaKMBAaHHEM B CpPEIy
T00aBISIOT

1. maHHUT

2. aMUHOKHUCIIOTBI

3. TUMETHIICYIb()OKHCT

11. O6pa3oBanre BHYTPUKIECTOUYHOTO JIbJa MPOUCXOIUT TIPH OXJIAKICHUN
1. 6eicTpom
2. MeJICHHOM



12. ly1s OBICTPOTO 3aMOpaKMBaHMSI XapaKTepHa
1. omHOda3HOCTH
2. nByx$ha3HOCTb

13. K ropmMoHaIpHBIM HHTHOUTOPAM pOCTa OTHOCUTCS
1. copbur

2. XJIOPXOJMHXJIOPU]]

3. MOJIMATUIICHTJIUKOIh

14. JIns obecniedueHUs] TEHETHYECKOW CTAOMIIBHOCTH KIIOHMPYEMOTO Marepuajia B KauecTBe
IKCIUIAHTA MIPEMOYTUTEIIbHEE OpaTh TKAHU

1. crapsie

2. MOJIO/IbIE

15. B kauecTBe 3KCIIaHTA NMPU MHUKPOKJIOHAIBHOM PAa3MHOKEHUH JIy4lle HCIIOJIb30BaTh
OpraHbl, COJepIKaIIHe

1. napenxumy

2. MepucTeMy

3. mponsAIIe MyYKH

4. mapeHXUMy ¢ IPOBOJSAILUMU ITyYKaMU

16. K aykcruHaM NpUHAIIEKUT
1. BAII
2. HYK
3. ABK

17. TIpoToracTel paCTUTEILHBIX KIIETOK SH3UMATUYECKUM TTyTEM BIIEPBBIC BHIICIIHIL:
1. Conron

2. Kokkuar

3. Knepxkep

4. Torpe

18. MeTo/10M KJIOHATBHOTO Pa3MHOKEHHUS HE SIBJISIETCS METOI:
1. cHATHS amMKaJIBHOTO JOMHUHUPOBAHUS

2. VHIYKIIMA BOSHUKHOBEHUS aBCHTHBHBIX MIOYCK

3. coMaTHyecKoro aMOpHOreHesa

4. mpsiIMOii pereHepalui COMaTHYECKOTO 3apOabIIia

19. [IpoTormacToMm sIBISIETCS KIIETKA:

. INIIEHHAs KJICTOYHOU 000JIOUKH

2. JUIIEHHAS IUTOIIa3MaTHIeCKOH MEMOpaHBI
3. JUIIeHHas sapa

4. nuuieHHas saepHON MeMOpaHbl

-

20. B KynbType NbUIbLbI MOSBJICHUE TATIIIONIHBIX PACTEHUMN:
1. BO3MOXHO
2. HEBO3MOXXHO

Temwr MuHu-ebtcmynﬂeHuﬁ

1. Uctopust pa3Butus OworexHosormu B Poccum w B wmupe. Brimaromuecs
Y4EHBIEOMOTEXHOJIOTH.

2. Wcnonb30BaHne MUKPOCKOTTMUECKUX TPHOOB B IMOTyYEHHUH KOPMOBOTO OeIKa.

3. buorexHonorus mpeoOpa3oBaHMsI COTHEUHONW YHEPTUU.



4. ®OoTONpOU3BOACTBO BOAOPOAA.

5. Hocutenu st uMMoOmiIn3anuu pepMeHTOB.

6. Mexanu3mbl pexkoMOMHaLMU. MoJeKyJIspHblE MOJENH KpoccHuHroepa. DaxTopsl,
BIIMSIIOLIME HA KPOCCUHTOBED.

7. mmobOunm3oBaHHble (PepMEHTHI B MEIUIIMHE U BETEPUHAPUH.

8. YcToiunBOCTh TPAHCTEHHBIX PACTCHHU.

9. Tumbl KyIbTYpHI KIETOK M TKAHEH.

10. BHOTEXHOJOTHH B CEIBCKOM XO3SICTBE.

11. buorecTupoBaHHE JETY4YHX TOKCHYECKUX BELIECTB, BOJbI, BBITSHKKM M3 IIOYBBI,
HECTULIU/IOB.

12. KpuocoxpaHnenue.

Temamuxa peghepamos

HcTopust OMOTEXHOIOTHYECKHE TIPOU3BOCTBA MEHUIIMIUINHA.
buorexHonornueckoe nponu3BoICTBO KUCIOMOJIOYHBIX POIYKTOB.
buotexHosornyeckoe nporn3BoJACTBO AMUHOKHUCIIOT.
buotexHonornueckue cnocoObl OYMCTKH BOJHBIX OOBEKTOB.
I'enHas nHxeHepus.

TpaHCcreHHbIE pacTeHHUS.

TpaHcreHHbIE ) KUBOTHBIE.

NoookrwnpE

ﬂ/l}l CaAMOCHMOAMETbHOU NOO20MOBKU K 3AHAMUAM O 0ucuunﬂunepel<omeudyemcu
ucnoJjibzoeamo yueﬁuo-memoou yecKkue mamepuaiiol:

1. ConoBeeB A.B. T'eHHas wHXXeHepus: Y4eOHO-METOJAMYECKOE IOCOOHE. YIIbSTHOBCK:
DI'BOY BO «YualI'TllY um. U. H. Yiaeanosay, 2017. 69 c.

5. le/IMepH])Ie OLCHOYHBIC MaTepUuaJibl IJA TIPOBCACHUA TEKYHICI0 KOHTPOJIA
ycneBaeMoCTH U HpOMe)KyTO‘lHOﬁ aTTeCTallun oﬁyqamumxca Mo JUCHUIIJIMHE

Opraﬂmaunﬂ N NMPOBEACHHE aTTeCTAllMU MaruCTpaHnTa

OI'OC BO B cooTBeTrcTBUM C NIpUHIUIAMU bBOJOHCKOro mnpomnecca OpUEHTHUPOBAHBI
MIPEUMYIIIECTBEHHO HE Ha COOOIIEHHE O0ydYarIeMycss KOMILJIEKCa TEOPETUUECKUX 3HAHUM, HO Ha
BBIPA0OTKY Y MarucTpaHTa KOMIIETEHIMI — TUHAMHYECKOTO Habopa 3HAHHM, YMEHH, HaBHIKOB U
JUYHOCTHBIX KAa4YECTB, KOTOPHIE MO3BOJSAT BBIMYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE
TpyJa U YCENHO NPOo(ecCHOHAIBHO PeaTn30BbIBATHCA.

B nporiecce oreHkr MarucTpaHTOB HEOOXOJUMO HCIIOIB30BaTh KaK TPAIUIIMOHHBIE, TaK U
WHHOBAIIMOHHBIE TUTIBL, BUIBI U (OPMBI KOHTpOIS. [Ipy »TOM mocTeneHHo TpaJAullMOHHBIE CPECTBA
COBEpIIECHCTBYIOTCSI B pPycClie KOMIETEHTHOCTHOTO TMOJAXO0/Ja, a WHHOBAllMOHHBIE CPEACTBA
aJalITUPOBAHBI JIJIs [IOBCEMECTHOTO IPUMEHEHUS B POCCUUCKON BY30BCKOM MPAKTHKE.

Ilea» mpoBeaeHuMsi aTTecTAllMH — TPOBEPKAa OCBOCHMSI 00pa30BaTEIBHON MPOTPaMMBbI
JTUCIUTLIMHBI-IPAKTUKYyMa Yepe3 chopMUpPOBAHHOCTH 00PAa30BATENbHBIX PE3YIbTATOB.

IIpomeskyTOUHAs aTTeCTAMS OCYIIECTBISETCS B KOHIE CEMECTPA U 3aBEPIIACT U3YYCHUE
JTUCITUIIIMHBI, TIOMOTAeT OICHUTh KPYIHBIE COBOKYMHOCTH 3HAHMA W yMEHUH, (hOpMHUpOBaHUE
ONPEAECICHHBIX KOMITETCHIINMN.

OneHOYHBIMU CpPEJCTBAMHU TEKYIIETO OIICHUBAHWS SBISIOTCS: TPYIIOBBIE OOCYXIEHUS,
MpakTUYecKue paloThl, pedepaTsl ¢ mpe3eHTarusIMu. KOHTpob yCBOEHHUSI MaTepuaiia BeIeTCs
PETYISAPHO B TEYCHHE BCETO CEMECTPa Ha JIA0OPATOPHBIX 3aHATHUSX.



Ne CPEJICTBA OHEHUBAHMUAI, OO0pa3oBaresbHbIe

n/m WCIOJIb3YEMBIC IS TEKYIIETO OI[CHUBAHUS PE3YNIBTATHI TUCITUTUIAHBI
nokasarensi QOpMUpPOBaHUS KOMIETSHIIUN
OuneHo4HBIE CpeCTBa IS TeKyIIeH OP-1 [IpumeHsieT 3HaHUSI METOJIUK
arrecTanuu 0TOOpa ¥ TPAaHCHOPTHUPOBKA
OC-1 I'pynmoBoe o6cyxaenue, Pedepar ¢ O0TOOpaHHBIX TIPOO
Mpe3eHTauuen OP-2 Bnaneer 0a30BBIMU U
0OC-2, OC-3 JlabopaTtopHas padbora CHEIHATM3UPOBAHHBIMU METOAMH,
YyeOHast AucKyccus B 3aBHCHUMOCTH OT THIa
OC-4 TecroBble 3a1aHUA Ouomarepuaia U MOCTaBICHHBIX
0C-5, 0OC-9, OC-10, OC-11, OC-12 Pedepar 3a7a4, B 00JJaCTH I€HETHYECKOIO
C Mpe3eHTanuein KOHCTPYHPOBAHUS, MOJICKYJISPHO-
OC-6 YcTHBIN onpoc TE€HETUUYECKUMU METOIaMU
OC-7 TectupoBanue OP- 3 [IpoBoauT aHammu3
OC-8 IIucbmenHoe 3a1aHue COBPEMEHHOM JIUTEPaTYypPHhl,
MOCIICTHUX JTOCTHYKCHUH C TICITBIO
OueHoYHBbIE CpPeICTBA AJs IPOMEKYTOYHOM pa3paboTKu CaMOCTOSITENbHBIX
aTTecTamuu IIPOTOKOJIOB 110 CO3/1aHUIO
OC-9 Dk3ameH B popme yCTHOTO OMOTEXHOJIOTMYECKUX MPOTYKTOB.
cobece10BaHus TI0 BOIIPOCAM OP-4 YMmeeT npuMeHsTh 3HaHUS B

ooOiactu IT-TexHonoruii st
pelieHus 3a/1a4y aHaJIu3a,
MIPOTHO3UPOBAHUS, ONITUMHU3AINH
71a00PaTOPHBIX MPOTOKOJIOB U
METOA0B HCCIIEA0BAHMS.
OP-5 IlpumensieT 3HaHUSI METOIUK
otOopa ¥ TPaHCIIOPTHPOBKA
OTOOpaHHBIX MPOO
OP-6 Bimaneer metogamu
MOATOTOBKH P00 K
HCIIOJIb30BaHHIO

OnucaHue OIEHOYHBIX CPEACTB M HEOOXOAMMOro oOOpyaoBaHHUS (IEMOHCTPALMOHHOIO
MaTtepuaia), a TakXke Npoleaypbl W KpPUTEPUH OLIEHUBAHMS HHIUKATOPOB JOCTH)KEHUS
KOMIIETEHIIMM Ha Pa3lIMYHbIX dTanax Ux (opMHpoBaHMS B MPOIECCE OCBOCHHUS 00pa3oBaTENIbHOM
Iporpammsl npeacrtasicHbl B MOHIE OLEHOYHBIX CPEIACTB Ul TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH
Y IIPOMEKYTOYHOM aTTECTALMU 110 TUCHUIIINHE «BbUOTEXHOIOTU.

Mamepuanwt, ucnonv3yemole 011 MEKyu{e20 KOHMPOJia YCHesaAeMoCmu
odyuarowuxca no oucyuniune

MaTCpI/IaJ'IBI AJId OpraHu3anuu TCKyHlef/'I aTTeCTalluu NpCcACTABIICHBI B m5 IMporpaMMmal.

Mamepuanst, ucnov3yemoie 01 RPOMEHCYMOYHO20 KOHMPOJIA YCREBAEMOCHU
o0yuarwuxca no OucCyunIuHne

OC-9 Dk3ameH B (popMe YCTHOTO coDeceI0BAHUSI 0 BOMPOCaM
IIpuMepHbIii NepedyeHb BONPOCOB K IK3aMeHy

1. CBs3b OMOTEXHOJIOTHH C €CTECTBEHHBIMU HayKaMHu.

2. Uctopuss  pazButusi  OmorexHosorud. OCHOBHBIE  HAINpaBIICHHS  COBPEMEHHOM
OMOTEXHOJIOTUH.

3. Ponb OMOTEXHOJIOTHH B IPOMBILIIIEHHOCTH U CEJIBCKOM XO3SHCTBE.



4. OOBEKTHl OMOTEXHOJIOTHH.

5. I'enHas nnxeHepus.

6. [lonydyeHne reHOB: XUMUYECKHIl CHHTE3, PECTPUKIMOHHBIM MeToA, (pepMeHTaTUBHBIN
CHHTE3, XUMUKO-(DepMEHTATUBHBIN CUHTES.

7. Ilpsimble MeTO/BI MEPEHOCA UYKEPOAHON MeHEeTHUECKON MH(pOpMaluU B KJIETKU MPO- U
9YKapHOT.

8. Bekropusie wmomekynsl JIHK. TpeOGoBanus, mnpenbsBisieMble K BEKTOpaMm IS
KJIOHUpoBaHMs. [11a3MuIHbIE BEKTOPHI.

9. Bekropsl Ha ocHOBe OakTeprodaros. [ MOpuIHBIE BEKTOPHI (KOCMUIBLI U (Pa3MHUIBI).

10. Metoas! TpaHchOpMALMK KUBOTHBIX U PACTUTEIbHBIX KIETOK.

11. Tlomyuenue (hapMaKoOJIOTHYECKUX TMPEMapaToB C IOMOILIbI0 METOJOB T€HHOU
UHKCHEPUH.

12. TIpomsbinuieHHass MUKPOOUOJIOTHSL.

13. IlepepaboTka cenbCKOXO03IUCTBEHHBIX MPOAYKTOB U MPOJTYKTOB MUTAHHUSL.

14. TIpou3BoaCTBO aMUHOKHCIIOT (JIU3UH, IITyTAMUHOBAs KUCIIOTA).

15. IIpou3BOACTBO OpraHUYECKUX KUCIOT (YKCYCHAs, MOJIOYHAs KUCIIOTHI).

16. IIpom3BOJCTBO OSIKOB OJHOKIIETOYHBIX OpraHu3MoB. [Ipon3BocTBO (hepMEeHTOB.

17. KnerouHas WH)KEHEPHUS PACTCHHI.

18. HMmxeHepHas YH3UMOJIOTHSL.

19. ®epmeHTHBIC TpenapaThl, IPUMEHSIEMbIE B IPOMBIILICHHOCTH.

20. TexHOJOTHMYECKHE MPOIECCHI C ydacTHeM (DepMEHTOB.

21. HWmmoOunuzoBanHbie  ¢epMeHThl.  OCOOEHHOCTH  TPOIECCOB  HAa  OCHOBE
MMMOOMIN30BaHHBIX (PEPMEHTOB.

22. BUONIOMUHECIIEHTHBII MUKpOAHAIIU3.

23. TexHonorudeckas OHMOPHEpPreTHKAa W OHOJIOTHYECKas TMepepadoTKa MHHEPATHHOTO
CBIPBSL.

24. BUOTEXHOJIOTHUS B PEIICHUH YHEPTeTUIECKUX MTPOOIIEM.

25. Tlomydenue 6uorasza, cmupTa U3 MPOMBIIUICHHBIX U CETbCKOXO03SIICTBEHHBIX OTXO/I0B.

26. Vcmonb30BaHNE MUKPOOPTAaHU3MOB B ITPOIECCAX TOOBIYH MOJIE3HBIX HCKOIAEMBIX.

27. buorexHomoruss u oHKojorus. Ilyrm pemeHuss npoOiaeM SKOJIOTMH U OXPaHbI
OKPY>KaIOIIeH Cpebl METOaMU OMOTEXHOJIOTHH.

28. llepepaboTka M yTUIM3ALMsI MPOMBIIUIEHHBIX OTXOJOB. XapaKTePUCTUKA OTXOJIOB U
NOOOYHBIX TMPOAYKTOB IPOMBIIIEHHOCTH M CelbCKOro xo3daicrBa. [lepepaboTka 0TX0/10B
OMOJIOTMYECKMMHU METO/IaMHU.

29. Hcnonb30BaHNE MUKPOOPTaHU3MOB B KAU€CTBE KOHTPOJIS 3arpsI3HEHH.

30. Poab MUKpOOPraHM3MOB B OXpaHe OKPY>KaIOLIeH Cpe/bl OT 3arps3HEHUM.

31. CenbckoX03sHCTBEHHAs OMOTEXHOIOTHS.

32. DHTOMOIATOreHHble Mpenaparel. buomectuiuael, OGuorepOUIUAbI, OHOJIOrMYECKUE
ynoOpeHus (HUTparuH, a30TodakTeput, GocPopodaKkTepHH).

33. TexHonorus noay4eHus OMOJIOTHYECKUX YIOOPEHUH.

34. TlepcrieKTHBBI pa3BUTHS OMOTEXHOJIOTHH.

B koHIIe H3y4eHUs! AUCITUTUINHBI TTOJIBOJISTCSI HTOTH Pa0OTHI MATUCTPAHTOB HA JIEKIIMOHHBIX

u J]a60paTOpHBIX 3aHATUAX IYTEM CYMMUHPOBAHUSA 33pa6OTaHHLIX 0aJllIoB B TCUCHUE ceMecTpa.

Kpurtepuu ouenuBanus 3HaHUH 00yyaommxcsi M0 JMCHUILJIMHE

Dopmuposanue 6aNTbHO-PEUMUHS080U OYEHKU pabombl 00YYaAOUWUXCs



ITocemenne| Ilocemenue Pabora Ha OK3aMeH
JIEKIUH MPAKTUYECKHUX [MPAKTUYECKUX
3aHATHI 3aHATHAX

o PazbamnoBka 2x1=2 10 x 1=10 224 Ganna 64 6amna
5 10 BUIaM 0aJUIOB 0aJUIOB
S pabor
> CyMMapHBIit 2 Gamna 12 6annoB 236 6aimoB | 300 GaymoB
~ Makc. 0asr max max max max

Kpumepuu oyenusanusa pabomsr o6yuarowezocs

bamusl (3 3E)
«OTIUYHOY 6omee 271
«XOpOILIOY 211-270
«YIOBJICTBOPUTEIHLHOY 151-210
«HE YIOBJICTBOPUTEIILHOY 150 u menee

6. Metoguyeckue yKazaHus JAJsl 00y4ar0LIUXCS M0 OCBOEHUIO TUCIHUTLTUHBI

B stoM paspene npuBOAATCS IUIaHBI NPAKTUYECKUX (CEMUHAPCKUX) U J1a0OPaTOPHBIX
3aHATHA U METOJMYECKUE yKa3aHUs 110 UX OpraHU3alUH U MIPOBEIECHUIO, IOATOTOBKE, B TOM YHCIIE
C YKa3aHHMEM BOIIPOCOB Ul CaMOCTOSITEJIbHOTO U3Y4EHMs. A TaKKe METOJUYECKHE PEKOMEHIaluu
10 TTOJITOTOBKE MUCHbMEHHBIX paboT, TpeOOBaHMS K UX COIEPKAHHUIO U 0(POPMIICHHIO.

VYcenemHoe u3ydeHue Kypca TpeOyeT OT oOydaroliuxcs IMOCELIEHMs JIEKUUH, aKTHBHOM
paboTel Ha 7a0OpATOPHBIX 3aHSATHSX, BBIMOJHEHHUS BCeX YYeOHBIX 3aJaHHMi TPENoJaBaTels,
03HAaKOMJICHHUS C OCHOBHOW U JOIIOJIHUTENIBHOM JINTEPATYPOH.

3anuce JeKuMH — oxHa W3 (OPM aKTUBHOM CAMOCTOSATENBHOW pabOThl 00ydaromuxcs,
TpeOyrolasi HaBBIKOB M YMEHHsI KpPaTKO, CXEMaTHYHO, MOCJIE0BAaTEIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIE TOJIOXEHHS, BBIBOJBI, 0000IIeHHs, POPMYIHPOBKUA. B KOHIlE JEKIMU IpernoaaBarelb
octaBiseT Bpems (5 MMHYT) JUIs TOro, 4roObl oOyyaromuecss WMeNId BO3MOXKHOCTb 3a/1aTh
YTOUHSIOLIME BOIPOCHL IO M3y4yaeMOMYy MaTepuainy. M3-3a HEZOCTaTOYHOro KOJIMYECTBA
ayJUTOPHBIX YacOB HEKOTOpble TEMbl HE YAAETCS OCBETUTh B IIOJHOM OOBEME, IO3TOMY
npenojaBareiib, 0 CBOEMY YCMOTPEHHIO, HEKOTOPbIE BOIPOCHI BHIHOCUT HAa CaMOCTOSITEIIBHYIO
paboTy MarucTpaHTOB, PEKOMEHIys Ty WM HHYI jureparypy. Kpome storo, mis yuriero
OCBOEHHUSI MaTepuajga M CUCTEeMaTHU3allMM 3HaHUM MO JUCHUIUIMHE, HEOO0XOAMMO IOCTOSIHHO
pa3buparb MaTepHalibl JEKIHMH 0 KOHCIEKTaM U y4eOHbIM nocoOusiM. B cimyuae HeoOxoaumocTu
oOpamarbes K NpenojaBaTesto 3a KOHCYIbTallueH.

[ToaroroBka K NPaAKTHYECKUM 3aHATHAM.

[Ipn moAroToBKe K MPAaKTUYECKUM 3aHATUSM MAruCTPaHT JOJKEH M3YYUTh TEOPETUUYECKHM
MaTepuai Mo TeMe 3aHATHUA (UCIOJIb30BaTh KOHCIEKT JEKIHMH, W3y4YUTh OCHOBHYIO JINTEPATYpY,
03HAKOMUTHCS C IOMOTHUTENBHOM INTEPAaTypoil, MpU HEOOXOJUMOCTH JOMOJHUTH KOHCIEKT, Jeast
B HEM COOTBETCTBYIOIIME 3allMCH W3 JIMTEPaTypHbIX HCTOYHUKOB). B ciyudae 3aTpynHeHum,
BO3HHKAIOIIMX IPU OCBOEHHM TEOPETHUECKOr0 MaTepuaja, MaruCTPaHTy CleayeT oOpaliaThes 3a
KOHCyJIbTallie K mpenojaBareito. Mg Ha KOHCYJIbTALUIO, HEOOXOAMMO XOpOIIO MPOIyMaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT Pa3bsICHEHHMS.

B Hayane mpakTHYeCKOro 3aHATHsI TNPENoJaBaTesb 3HAKOMHUT MarucTpaHTOB C TEMOW,
OrjamaeT IUIaH IPOBEJIEHUS 3aHSTHSA, BbIAAET 3aJaHue. B TeueHune OTBEIEHHOIO BPEMEHU Ha
BBIMIOJTHEHHE pPaOOThl CTYJAEHT MOXKET OOpaTUThbCS K IMpernojaBaTellio 3a KOHCYJIbTaluell WiIu
pa3bsCHEHUsIMH. B KOHIle 3aHATHS NMPOBOAMTCS NMPHEM BBINOJHEHHBIX paboT, codeceroBaHUE CO
CTYAECHTOM.

Pe3ynbpTaThl BHIIOIHEHHUS JIAOOPATOPHBIX PabOT OLIEHUBAIOTCS B OajiaX, B COOTBETCTBUHU C
OaIbHO-PEUTUHIOBOM CHCTEMOI YHUBEPCHUTETA.

IloaroroBka K yCTHOMY HOKJIAY.



Jlokmanpl AenaroTcsl MO KakKIOM TeMe C IEeNbl0 MPOBEPKH TEOPETUUYECKUX 3HAHUHU
oOyJaromierocsi, ero CrocOOHOCTH CaMOCTOSITEIBHO MPHOOpEeTaTh HOBBIC 3HAHUA, PabOTaTh C
WH()OPMAITMOHHBIMH PECYpCaMH M M3BJIEKATh HYKHYIO HH(OPMAITHUIO.

Jloknanel 3aciHymIMBalOTCS B Hadaje JIaDOpaTOPHOTO 3aHATHS TOCIHE HM3Yy4YeHUs
COOTBETCTBYIOIICH TeMbl. [IpogomKUTENHHOCTD JOKIAaAa HE JIOJDKHA MPEBBINIATh 5 MUHYT. Temy
JOKJIaJia CTYZICHT BEIOMPAET 110 JKEeTAHUIO U3 TIPEI0KESHHOTO CITUCKA.

[Ipy moAroTOBKE MJOKIaJa MAarucTpaHT JODKEH H3YYUTh TEOPETHYECKUN MaTepHa,
UCIIOJNIb3YSl OCHOBHYIO W JIONIOJHUTEIIBHYIO JIUTEPATYpPYy, OOS3aTEIIbHO COCTABUTH ILIAaH JOKJIaa
(mepeyeHb paccMaTPUBAEMBIX WM BOIIPOCOB, OTPAXKAIOUIUX CTPYKTYPY M TOCIEIOBATEIHHOCTD
MaTtepuasa), MoJAroTOBUTh pa3AaTOYHbIN MaTepua WiK npe3eHTanuro. [lnan qoknaga HeoOXoauMo
MIpEABAPUTENILHO COTIIACOBATh C MPEMOIaBaTEIIEM.

BreicTymieHre  MOKHO  CTPOUTBCS  CBOOOJHO, YOEIWTEIbHO M apryMEHTHPOBAHO.
[IpenogaBatens ClEOUT, YTOOBI BHICTYIUICHHE HE CBOJMIOCH K TIPOCTOMY BOCIIPOHM3BEICHHIO
TEeKCTa, HE JOIYCKAETCs IMPOCTOE UYTEHHWE COCTABJICHHOTO KOHCIIEKTa JOKJIaaa. BeicTymarommii
TAKXEC JOJIXKCH 6BITB TOTOBBIM K BOHpOC&M ay,Z[I/ITOPI/II/I nu I[I/ICKyCCI/II/I.

[ToaroroBka K TecTy.

[Ipu moAroToBKe K TECTy HEOOXOIUMO U3YUYUTh TEOPETHUUECKUNA MaTepuall 1o AUCLHUILIMHE.
C wenpro OKa3aHMs MOMOUIIM CTYJEHTaM IIPU MOJATOTOBKE K TECTY MPENoJaBareieM IMPOBOJIUTCA
TPYNIOBasi KOHCYJbTAIUS C IEJIBI0 Pa3bsCHEHUS HanOoJiee CIOKHBIX BOIPOCOB TCOPETHUECKOTO
Marepuana.

Ili1anbl 1a00PATOPHBIX 3aHATHI
JlabopaTopnoe 3ansitue Ne 1. Tema 1. [Ipeamer GuorexHomoruu

Ilenp 3aHATUA: U3YYUTh OCOOEHHOCTH OHMOTEXHOJOIMM KaK HayKu, €€ MNpHUKJIAIHOE U
(¢yHIaMEeHTaJIbHOE 3HAUYEHUE.

Copepxanuie pabOThI:

TeMbl pedhepaToB:

POJ'II) 6I/IOTCXHOJ'IOFI/II/I B HpOMI)IIHJ'IeHHOCTI/I.

PoJib OMOTEXHOJIOTHH B CEJILCKOM XO3SHCTBE.

[TepcrieKTUBBI pa3BUTUS OUOTEXHOJIOTUH.

OcHOBHBIE HaMpPaBIEHUS COBPEMEHHONW OMOTEXHOIOTHH.

EI/IOT@XHOJ’IOFI/ISI B MCIUIIUHEC.

[TpropuTeTHbIE HAaNIpaBICHUS OMOTEXHOJIOTHH.

3aKOHOIATENHCTBO B 00JIACTH OMOTEXHOJIOTHU U OMOTEXHOJIOTHUECKOTO MPOU3BOJICTBA.

NookrwnpE

TpeboBanus k pedepary:

Pecdepar roroBuTCS 110 O1HON U3 MPEACTABICHHBIX TEM.

06BEM — 15-20 ctpanun

OcHoBHO# TekcT — 12 kerip, rapuutypa Times New Roman, momyTopHslii HHTEpBa

Hanuuue crpykrypsl pedepara (TUTyNbHas CTpaHHMLA, coAepkKaHHE, O(DOPMIIEHHBIH IO
['OCT P 7.0.5-2008 criucok nuteparypsl — He MeHee 20 uCTOUYHUKOB). Hanudaue uimocTparuii.

PexomeHa1mm K caMOCTOSATENBHOM padoTe.

1. JleknuonHslii matepuan mo Teme. 2. COOTBETCTBYHOUIME TIJIABBI PEKOMEHJIOBAHHBIX
y4eOHHKOB.

JlaGoparopHoe 3ansaTue Ne 2. Tema 2. ['eHHas uHKeHepUst

Heab paborei: IlpoBeneHue nu3aiiHa TeHETHMYECKON KOHCTPYKLHMHU II€JIeBOro reHa (Ha
BbIOOp) B OakTepuanbHyto miazMuay pET-15b, 3HakoMCTBO ¢ OCHOBHBIMU OMOMH(OPMALIMOHHBIMU
0a3aMu JaHHBIX, OCHOBHBIMH METOJIaMH T€HHOH WHKXCHEPHH.



Xo1 BbINOJHEHNs] padoThI:

1. M3yuntp ocoOeHHOCTH OakrepuanbHOi Tuiasmuasl pET-15b Ha ocHoBe mH(OpMaruy,
NpelcTaBlIeHHON B cetu  VHTepHeT;  WM3y4uThb  KapTy  IUIa3MUAbl,  OCHOBHBIE
CTPYKTYPHO(QYHKIIMOHAIbHBIE 00JaCTH.

2. C momompio pecypca HammoHanmpHBI 1IEHTP OHOTEXHOJIOTHYECKOW HHGOpMAIIH
(National Center for Biotechnology Information) (www.ncbi.nlm.nih.gov) HaiiTh W ckayaTh
HYKJICOTHIHYIO TOCJIEI0OBAaTeIbHOCTh IIa3MUAbl U IEJIEBOr0 T'€Ha, KOJUPYIOUIHNI LeneBoi Oemok
9YKapHOT (Ha BHIOOD).

3. Ilpennoxuth cxemy MOJyuYeHHUs CTPYKTYpbl T'€Ha, MPUTOAHON JUIs BCTaBKH, MPOBECTHU
JU3aiiH JIMTUPOBAHUS FeHa B IJIA3MUJy TIOJI IPOMOTOP, ONUCATh MEXaHU3M MHIYKIIMH OMOCHHTE3a
1eneBoro Oenka. J[u3ailH BEKTOPHOW KOHCTPYKLMU CO BCTaBKOM NPOBECTH B IporpamMmax Mega
(http://www.megasoftware.net) wmm  Unipro UGENE  (http://ugene.net/ru)  (GecruratHo
pacrpocTpaHsioieecss MmporpamMmHoe obecniedenue). Jlnsg au3aiiHa HCMONB3YyWTE YacCTOTHI
BCTPEUAaEMOCTH KOJOHOB Yy pa3HbIX TPYyNIl OpraHU3alu, CTPYKTYpHO-(YHKIUOHAJIbHBIC
OCOOEHHOCTH OpraHU3alluy F€HOB IIPO- U 3YKapHoT. /[ aHanu3a 4acToT BCTPEYaeMOCTH KOJOHOB
UCIIONIB3YITE 000 JOCTYIIHBII pecypc (mammpumep, oT GenScript:
https://www.genscript.com/tools/codon-frequency-table).

PexoMeHanmu K caMOCTOSITEIBHON paboTe.

1. JlekunonHsli Matepuan no Tteme. 2. COOTBETCTBYIOLIME IJIaBbl PEKOMEHJIOBAaHHBIX
y4€OHUKOB.

dopma npeAcTaBICHHS OTYETa: OTYET O BHIIOJIHEHHUH JIAOOPAaTOPHON pabOTEHI.

JlabopaTopHoe 3ansaTue Ne 3. Tema 2. ['eHHast uH>)KeHepuUs
Lenb paboTsl: poBeneHue TpanchopMaluu 6aKTepUaIbHBIX KIETOK, CKPUHUHT.

Pacxoanbie MaTepuasbl U peaKkTUBBIL:
miasmuel pET-15b

mramm TG1/ MC / BL21(DE3)
yaimku [letpu ¢ arapuzoBanHoil cpenoit LB u no6asnennpiMu xGal 1 aMIuuimnHoM
)kunkas cpena LB

nunetku [lactepa (ot 100 mx)
no3aTtop ¢ HakoHeuHukam# (0,5 MKIT)
cpena LB

CaCl2 1 M

nen

10. ¢opmouka amns abaa

11. npoOupku 1,5 mn

12. BopTekc

13. uentpudyra

14. Tepmocrat (37-42°C)

CoNR~ LN E

Xo/1 BbINOJHEHUs padoThI:

1. 2 ms1 LB + 200 Mk Hounoi#t kynsTypsl E. coli (MC / TG1, BL21).

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

3. Hentpudyruposanue 14000 rpm, 30" '-1", MaKCHMaIbHO CIIUTH CYIIEPHATAHT

4. K ocaaky pnob6aButh pactBop oxyaxjaeHHoro CaCl2 (croxk — 1 M, ¢unanbhas
koHUeHTpanus — 100 MM), mpoObl TOMECTUTH B JIEN, MUIIETUPOBATH PACTBOD.

5. Hentpudyruposanue npu 14000 rpm, 30""; ciuTh cynepHaTaHTt, ocTaBUTh okoio 50100
MKJT; IPOOBI TOMECTHUTH B JIE]T.

6. Ho6aButs 0,5 mxn mnazmun (pET-15b), nepemeriate nuneTupoBaHUEM.

7. Unkyb6auus 1 4 Bo by

8. Nnky6aums npu 42°C, 2°



9. Ho6aButs 1 mi cpenst LB

10. HMuky6anus npu 37°C, 30°

11. Tenrpudyrupoanue 14000 rpm, 30" -1, ciuTh cymepHaTaHT, OCTaBUTh OKojo 100
MKJT.

12. TlpousBectu BbiceB Ha vamiky [lerpu ¢ arapuzoBanHoi cpemoit LB (Bce 100 mxi). K
cpelie mpeaBapuTeabHo qo0aBiIeHbl Mapkephl: xGal (40-50 mMr/Min) W/vuaM aMIUIAIUINH.

BricenBatorcst oTebHO HETpaHC(HOPMUPOBAHHBIE KIETKH, I1a3MUAbI M TPAaHC(POPMAHTHI.

13. HMuky6auus npu 37°C 10 NOsSBICHUS KOJIOHUH.

PexomeHmanmm kK caMOCTOSTEIILHOM padoTe.

1. Jlexuuonuslii matepuan mo Teme. 2. COOTBETCTBYIONIME TJIaBbl PEKOMEHIOBAHHBIX
Y4eOHHKOB.

dopma npeAcTaBIeHUs] OTYETA: OTYET O BBITIOJHEHUU J1A00PaTOPHOU PabOTEHI.

JlabopaTopHnoe 3ansitue Ne 4. Tema 3. [IpombliieHHass MUKPOOHOIOTHS

I_IGJ'IL 3aHATUA: UBYUUTDH 0COOEHHOCTH KYJIbTUBUPOBAHUA MUKPOOPIraHU3MOB, B TOM YHUCJIC B
IMPOMBIINIJICHHBIX O6”béMaX, IMPUMCHCHHUEC HA IMTPAKTUKEC U B IPOU3BOJICTBC.

Coneprxanue pabOTHI:

Bomnpocs! 11t o0cyxaeHus:

1. OcobeHHOCTH TEXHOJOTHH MPOMBIIUICHHOTO KYJbTHBHPOBAHUS MHUKPOOPTaHU3MOB.
[TpuroroBneHre NOceBHOW MUKPOOHOW KyabTypbl. [IpuroroBienue u crepuian3anys MUTATEIbHBIX
cpex.

TexHo0rHs MPOMBILIIIEHHOTO KYJIbTUBUPOBAHUS aHAIPOOHBIX MUKPOOPTaHU3MOB.
Oco0OeHHOCTH OMOTEXHOJIOIMH KYJIbTUBUPOBAHUS BUPYCOB.
[Tpon3BOICTBO aMUHOKHUCIIOT (JIU3HH, TJIyTAMUHOBAs KMCIIOTA).
[Tpon3BOICTBO OPraHUIECKUX KUCIIOT (YKCYCHAas!, MOJIOYHAs KHCIIOTHI).
[Tpon3BOCTBO CIMPTOB.
AHTHOMOTUKHM, OCHOBHBIE CHOCOOBI  TOJMyYyeHUs. MeXaHU3Mbl  YCTOWYMBOCTHU
MHUKPOOPIaHU3MOB K aHTUOHOTHKaM. [lomydeHue noyCHHTETHYECKUX aHTUOMOTHKOB.
8. IlpowmsBoacTBO hepMEHTOB.

Noookrwd

Pekomenganmu  k  camoctostenbHOoM  pabore. 1.  CoOTBETCTBYIOIIME  IJIaBbI
PEKOMEH/I0BaHHOM JINTEpaTyphI.

JladoparopHoe 3ansaTue Ne 5. Tema 4. KnetouHnble TEXHOJIOTUH
Lenp 3aHATHSA: U3YUUTh NOAXO0/IbI KJIIETOUHBIX TEXHOJIOTHI U MEPCIIEKTUBI UCII0JIb30BaHUSI.

Conepxanue pabOTHI:

Bonpocsr 1uist 06cyxienus:

MeTto/1 BEreTaTuBHOTO KJIOHUPOBAHUSI PACTEHUH.
KynpTuBHpOBaHHE KaJUTyCHBIX TKAaHEH.
KynbTUBHpOBaHUE KIETOK KUBOTHBIX.
KynpTuBHpOBaHHE KIIETOK YenoBeKa. [lepcrnekTuBsl.
3aKOHOJATEIBCTBO B 00JIACTH KIIETOUYHBIX TEXHOJIOTUH.

orwdPE

Pexomenmanmu  k  camocrositensHOM — pabote. 1. CoOOTBETCTBYyIOIIME  TJIaBbI
PEKOMEHIOBaHHOM JINTEPATYPHI.

JlabGoparopHoe 3ansaTue Ne 6. Tema 5. lnxeHepHast 3H3UMOJIOTUS



I_ICJ'II) 3aHATHUA: U3YUYUTH 0COOCHHOCTH HH)I(eHepHOﬁ OH3UMOJIOTHH U OCHOBHBIC ITOAXOOBbI.

Copepxanuie pabOThI:

3aganme 1. B pesynbrare o0paboTku sHmoHykineasamu pectpukiun EcoRI u HindIIl
dparmenta JIHK Obumn momyuensr ciemyromme (parmentsl: EcoRI: 2 000 mu. u 3 000 m.H.;
Hindlll: 1 000 m.H. u 4 000 1.1.; HindIII + EcoR1: 2 000 m.H., 2 000 n.a. u 1 000 m.1.. [TocTpoiite
PECTPUKIIMOHHYIO KapTy.

3ananme 2. [Ipemyioxure cxempl, kKak ¢ momoiibto [P u cucremsl npaitMepoB BO3MOXKHO:
- coenquuuth 2 dpparmenta JJIHK; - BctpouTs HOBHIN yuacTok B JIHK;
- ynanuth BHyTpeHHui ¢pparment JJHK.

3aganue 3. Ha pucyHke M300pa)Ke€HBI pe3ylbTaThl Telb-diekTpodopesa ydactka JJHK
umHON 4,9 ThIC. ML.H., KOTOpBIA ObUT 00paboTaH pa3HBIMH DJHJIOHYKJICAa3aMU PECTPUKIIHUHU.

Heo0OxonnMo HaHeCTH Ha KapTy Y4aCTKH PECTPUKIIHH.
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3ananue 4. BcraBka ¢Qparmenta JIHK B mmasMugHblii BEKTOp BO3MOXHA B JIBYX
opueHTtanusax. Ha pucyHke wuzoOpaxeHa mnpsmas opueHTanus. Jas mpoBepkud (CKpUHUHTA)
pe3y/IbTaTOB JIMTUPOBAaHUS (BCTaBKM) IMPOBEIEH aHAJINW3 (ParMEHTOB PECTPUKIMHU C TTOMOIIBIO
SHJI0OHYKJIea3sl pecTpukuuu Ncol.

Heob6xomumMo ycraHoBUTh, (parMeHThl KakOW HOJIWHBI O0pa3yroTcs B ciydae: a)
JUTUPOBAHMS BEKTOPA CaMOTro Ha ce0si, 6e3 BCTaBKH;

0) MpsIMO¥ BCTaBKH;

B) OOpaTHOI BCTaBKHU.

et mam ]

dhparmanT [HK

B . ]

5628 n.H.

NNAIMHAHLIA
BENTOP



3apanue 5. Ha pucyHke mpencTaBlieH CEKBEHHPYIOIMUN Tenmb-3iekTpodopes. Onpenenure
MOCJIEIOBATEIbHOCTh MATPUYHOM IIENHU OT 5° KOHI[a K 3 KOHILY.

_— g
Pekomengmauuu  k  camoctosrenbHo  pabore. 1.  CooTBeTCTByIOIIME  IJIaBbI
PEKOMEHI0BAaHHOM JTUTEPaTyPHI.
JlabopaTopnoe 3ansitue Ne 7. Tema 6. Texnonornueckast OnosHEpreTuKa U OMOJIOrHIecKas

nepepaboTka MUHEPATBLHOTO CHIPhS

Lenb 3aHATHS: U3YYUTh OCOOEHHOCTH TEXHOJIOTUYECKOW OMOIHEPTeTHUKU U OMOJIOTHYECKON
nepepaboTKU MUHEPAITLHOTO ChIPbSL.

Coneprkanue pabOTHI:

TeMsl pedepaTos:

1. BHOTEXHOIOTUS B PEIICHHH YHEPIETUIECKUX ITPOOIIEM.

2. Ilony4enune Ouorasa, CiupTa U3 MPOMBIIUICHHBIX U CEIbCKOXO3SHCTBEHHBIX OTXO0/I0B.

3. MuKpoOHOE BhIIIEIaYNBAHNE H OMOr€0TEXHOIOTHS METAJLIOB.

4. XuMu3Mm mporiecca MUKpOOHOTO B3aMMOJICHCTBUS ¢ MUHEPAJIAMU M TOPHBIMU ITOPOJIAMH.
5. Vcnionb30BaHNEe MUKPOOPTAHU3MOB B MPOIIECCAX JTOOBIUHU TOJIE3HBIX UCKOTIAEMbIX.

TpeboBanus k pedepary:

Pedepar roroButcst mo oAHON U3 MPEACTABICHHBIX TEM.

O6béM — 15-20 cTpanulr

OcHoBHOH TeKkcT — 12 kerupb, rapauTypa Times New Roman, nonyTopHslii HHTEpBa

Hannune crpykTypsl pedepara (TUTyJIbHas CTpaHUIA, COAep)kKaHHe, O(OpMIEHHBIH MO
I'OCT P 7.0.5-2008 criucok nuteparypbl — He MeHee 20 uctounukoB). Hanuuue mimoctpanuid.

Pekomenganmu  k  camoctostenbHOM  pabore. 1.  CoOTBETCTBYIOIIME  IJIaBbI
PEKOMEH/I0BaHHOM JINTepaTyphl.

JlaGopaTopHoe 3ansitue Ne 8. Tema 7. buoTexHOIOTHS U 3KOJIOTHS

Lenp 3aHATHSI: W3YyYUTh OWOTEXHOIOTUYECKHE METOABl M TOAXOAbI B PEIICHUU
HKOJIOTUYECKHUX TTPOOIIEM.

Conepsxanue paObOTHI:

TeMsl 11 pedepaTos:

1. Ilytn pemieHus TPOOJIEM DKOJIOTHH M OXPaHbl OKPYXKAIOMEH Cpeabl MeToJaMHu
ounorexnozoruu. [lepepaboTka U yTUIN3aIMs TPOMBIIUICHHBIX OTXO/I0B.

2. O4nuCcTKa MPOMBIIUICHHBIX CTOKOB. [IpHHIMITBI OMOJIOTHYECKUX METOJIOB adpOOHOW W
aHa’pOOHOM MepepaboTKH OTXO0/I0B.

3. Jlerokcukarnus u Ouojierpaaamnusi KCCHOOMOTHKOB.

4. buorexHonorus npeodpa3zoBaHus COTHEUYHOW SHEPTUU.

5. buotexHonorndyeckre MEeToAbI epepadbOTKU TOPOJACKUX CTOKOB.




6. IIpombimneHHbIe OMOGUIBTPHI U A9POTECHKH.

7. XapakTepucTHKa OTXOJOB W TMOOOYHBIX MPOIYKTOB MPOMBIIUIEHHOCTH M CEIBCKOTO
xo3siicTBa. [lepepaboTka 0TX0/10B OMOJIOTHUECKUMH METOIAMHU.

8. Hcnonb30BaHWe MUKPOOPTaHU3MOB B KA4ECTBE KOHTPOJIS 3arPSI3HCHHUIA.

9. buonornueckue MEeToIbl OUUCTKH CTOKOB.

Pexomenpganmm kK camMoOCTOATENBbHOHM  paborte. 1. COOTBETCTBYIOIIME  TJIABbI
PEKOMEHIOBAaHHOM JINTEPATYPHI.

JladopaTopHoe 3ausitue Ne 9. Tema 8. CenbckoX03siCTBEHHAs OMOTEXHOIOTHS
Lenb 3aHATHS: U3yYUTh OCOOCHHOCTH U METOJIUKU CEIbCKOXO03HCTBEHHOM OMOTEXHOIOTHH.

Copepxanuie pabOThI:

Temsl pedepatos:

1. DHTOMOMATOreHHBIE MPENapaThl.

2. buomnectunuasl, OnorepOUIMIBI, OMOTOTHYECKUE YA0OpeH s (HUTParuH, a30TOOaKTepHH,
dbochopobakTepuH).

3. TexHOMOTHSI MOTYICHUS OMOJIOTHISCKUX yIOOpEHUH.

4. Hutparus.

5. A3oro0OakTepuH.

6. buonoruueckue Meroabl W TpemapaThl [Uisi OOpPHOBI C BpeAUTENSIMU U OOJE3HAMU
CEIIbCKOXO3MCTBEHHBIX PACTEHUM U )KUBOTHBIX.

7. TexHonorust TMOJNy4eHUs OHOJOTHYECKHX TpenaparoB (OakTepUalbHBIX, TPUOHBIX,
BHUPYCHBIX).

JlabopaTopnoe 3ansitue Ne 10. Tema 9. [lepciekTuBBI pa3BUTHS OMOTEXHOIOTHH
[enp 3aHATHS: pacCMOTPETh MEPCIEKTUBBI Pa3BUTHs OnoTexHOJIOTHH B Poccuu u mupe.

Copepxanuie pabOThI:

Temaruka 1okna/10B:

Hogeie HanpaBiieHns GMOTEXHOJIOTHH.

broTtexHoI0rNs 1€KapCTBEHHBIX MIPENAPaTOB.

I'enHas tepanus.

MogenupoBaHre GMOTEXHOIOTMUECKUX MPOLIECCOB.

OnTtumu3zanus CBOMCTB PepMEHTOB.

buotexHonorus u pemeHre COBpeMEHHbIX ITT00AIBHBIX MPOOJIEM YeI0BEUeCTBa.

ocoarwnE

TpebGoBanus K JOKJIady:

Jloknas rOTOBUTCS IO OJHOW U3 MPEICTABIEHHBIX TEM.

Bpewms BoicTymieHust — 5-10 MUHYT, 5 MUHYT — BOIIPOCHI M 00CYKICHHUE.

Hanuuue mynpTUMeIUHON IPE3EHTALUN.

Hanuune cnivicka nCnoiab30BaHHON JIUTEpaTypsl (He MeHee 20 TUTepaTypHbIX HICTOUHUKOB).

PexomeHa1mm K caMOCTOSATENBHOM padoTe.
1. JleknuonHslii matepuan mo Teme. 2. COOTBETCTBYHOUIME TIJIABBI PEKOMEHJIOBAHHBIX
y4eOHHKOB.



7. IlepeyeHb OCHOBHOW W JOMOJIHUTEJILHOI YueOHOI JIMTEepaTyphbl, HEOOXOAMMOM AJIsi
OCBOEHHUS TUCHUILINHBI

OcHoBHas1 JInTepaTypa

1. buoTexHomoTUST ©W  MHKPOOHWOJOTHS  aHa’poOHOW  mepepabOTKH  OpraHHYECKUX
KOMMYHaJIbHBIX OTXOJOB : MOHorpadus / obm. pen. u coct. A. H. HoxeBnukoBoii, A. IO.
Kamnmucroga, 0. B. Jluttu, M. B. KeBOpuna. - MockBa : YauBepcuterckas kaura, 2020. - 320 c. -
ISBN 978-5-98699-166-5. - Tekct : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1211596

2. MukpoOuoIorust ¢ OCHOBaMH OMOTEXHOJIOTHH (TEOPUS U MPAKTUKA) : yueOHOe mocodue :
/ T'. 1I. IlllyBaera, T. B. CBupumona, O. C. KopneeBa u nap. ; Hayd. pea. B. H. Kamae ;

Boponexckuii TOCyIapCTBEHHBIM YHHMBEPCUTET WHIYKEHEPHBIX TEXHOJIOIMH. — Boponex
Boponexxckuii TocyaapCcTBEHHBIH YHUBEPCUTET WHXKEHEPHBIX TexHosorui, 2017. — 317 c. : Tabm.,
rpad., UL ISBN 978-5-00032-239-0. — URL:

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

JonosHUTeIbLHAS JUTEPATypa

1. Kumynés U.®. O0mias u MojeKyisipHas reHeTuKa: yued. nocodue s By30B. — 4-e u3 1.,
crep. — HoBocubupck: Cub. ynuB. uzn-so, 2007. — 479 c. (OnexkrpoHHslii pecypc. — Pexum
nocryna: http://biblioclub.ru/index.php?page=book_view&book id=57409

2. CaronsieB, B. I1. OcHoBbl OnoTexHosnoruu. Hayunble 0OCHOBBI OMOTEXHOJIOTHH : ydeOHOe
noco6ue / B. II. Caronsies, E. A. Ilnomko. — Cankr-IlerepOypr : CIIGIJITY, 2012. — 112 ¢. —
ISBN 978-5-9239-0487-1. — TekcT : anekTpoHHbIH // JIaHb : 3IeKTpOHHO-OMOIMOTEYHAsT CHCTEMA.
— URL.: https://e.lanbook.com/book/45315
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