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1. HEJIN U 3AJAYU U3YUYEHUA JUCHUITVINHBI

Llenp mpernonaBaHUsl AWCHUIUIMHBI — JaTh OOYYArOIIMMCS TEOPETUYECKHE 3HaHUS IO
BOIpocaM OOpa30BaHUsl 3HEPrUU B IIpolecce IbIXaHHWsS W OpOKEHHUs] JKUBBIX OpPraHU3MOB;
00pa30BaHus SHEPTHH U3 OMOMACCHI B PE3YJIbTATE NEHCTBUS PA3IMYHBIX MUKPOOPTaHU3MOB.

OcHoBHas 3aJayda

nperioaaBaHusAa

JUCHOUIIIIMHBI  —

IIOKa3aTb

oOydJaronmmcs,

qTo

IPUOOpPETEHHbIE 3HAHMS IO JaHHOW AMCLUIUIMHE MCIONb3YIOTCS B JAJIbHEWIIEM IPU U3Yy4YEHUU

ClicnuaJIbHbIX AUCHUIIJIMH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUITJIMHBI

[Tpouecc u3yueHus: AUCUUIUIMHBI HAapaBjieH Ha GopMupoBaHHe MPOQPecCHOHAIBHON KOoMIIe-
ey [1K-1: cnmocobeH u3ydaTh M aHAIM3UPOBATH HAYYHO-TEXHUYECKYIO MH(OPMAIIHIO, OTEUe-
CTBEHHBIN U 3apYOEIKHBIN OIBIT [0 TEMAaTUKE UCCIIETOBAHUS.

[Inanupyembie pe3yabTaThl OOYUCHHS TIPU U3YUYECHUH TUCHHUILIUHBI, COOTHECEHHBIC C TIJIaHU-
PYEMBIMH pe3yJIbTaTaMu OCBOEHUsI 00pa30BaTeNbHOM MPOrpaMMBbl, MPeACTaBlIeHbl B Tabuuie 1.

Tabmuna 1 — [Tnaaupyembie pe3yabTaThl 00y4EHUS IPH U3YICHUH JUCIUILTAHBI, COOTHECCHHBIE C
MUIAHUPYEMBIMH pe3yJIbTaTaMu OCBOEHHUSI 00pa30oBaTeNbHOM MPOrpaMMbl

Kommne- [Lnmanupyemblie Kon n [Inanupyemsblii pe3yabTat Kon
TEHIUS pe3yibTaThl HalMEHOBaHHE 0o0y4yeHHMs 10 JTUCLUMIUIMHE | MOKa3aTess
OCBOCHHS WHAUKATOpa OCBOCHUS
oOpa3oBaTenbHON JOCTHKEHUS
IPOTrPaMMBI
IIK-1 | cnocoOeH u3y4arb 3HATh:
Y aHAJIU3UPOBATh — knaccudukanuio ckuBbix | 3(TTK-1)1
Hay4YHO- OpPraHu3MOB B  COOTBET-
TEXHUYIECKYIO CTBHHM C HMCTOYHUKAMH IIO-
uHpOpMaIHIO, TpebIsieMoii sHepruy,
OTEYECTBEHHBIN U — xapaktepuctuky | 3(ITK-1)2
3apyOeKHBIN a’3po0HOr0 M aHa’3poOHOro
OTIBIT TIO JIBIXQHHS;
TEMaTHKE — cymHocTh nporeccos no- | 3(ITK-1)3
UCCIIC/IOBAHHS Jy4eHHusl dTaHoJla, OMorasa,
yIJI€BOAOPOAOB, BOJAOPOJA,
Oenka OJHOKJIETOYHBIX Op-
raHU3MOB
NI-2nk-1 Ymeer YMeTs:
MIPUMEHSITh — ompexaenarts crenenp cba- | Y(IIK-1)1
CTaTUCTHYECKUE JAHCUPOBAHHOCTH  TIHIIE-
METO/1bI 00paboTKH BBIX PaIl[IOHOB
AKCIEPUMEHTATHHBIX
JAHHBIX JJIs1 aHAJIHU3a
TEXHOJIOTHIECKUX
MIPOLIECCOB NMPHU
MIPOU3BOJICTBE
IPOAYKTOB MUTAHUS
U3 BOJIHBIX
oropecypcos
1 00bEKTOB
AKBAKYJIbTYPBI.




M /I-1nk-1 Bnageer
HaBBIKAMH
H3y4YCHUS

Y aHaJlM3a Hay4yHO-
TEXHHUYCCKOU
uHpOopManuy,
OTE€UYECTBEHHOI'0 U
3apy0eKHOTO
OITBITA

10 TEMaTHKE
HCCIEI0BaHuUs.

Bnanerts:

— HaBBIKAMHU ONpEeNCHUs
HHEPreTHYECKON IIEHHOCTH
MPOJIYKTOB MTUTAHUS,

— HaBbIKaMU OTpeeNIeHus
CpPEIHECYTOUHOU  TOTpPeO-
HOCTU PAa3JIMYHBIX TPYIII
HaceJICHUs B SHEPTUH.

— HaBbIKaMU OTpeesieHuUs
MUIIEBON LIEHHOCTH PALMO-
Ha B BUJE MOKa3aTesiell uH-
TErpaJibHOro CKOpa

B(IIK-1)1

B(ITK-1)2

B(ITK-1)3

3. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

VYuebHast muctuminaa «OCHOBBI OMOIHEPTETUKIY SIBIISCTCS AUCIUIUIMHON 1O BBIOOPY YacTH,
dopmMHpyeMoOil ydacTHUKaMH 0OO0pa3oBaTEIbHBIX OTHOLICHUH, B CTPYKType 00pa3oBaTeabHOMN
nporpamMbl. Ee m3yueHue Oa3upyercss Ha 3HAHMUAX, MOJYYCHHBIX INPH W3YUYCHHH IAUCLHUIUINH
«buonorusy», «buoxumus», «OOmas MUKpoOOMOJIOTHs M MUKpoOHOiorus», «OCHOBBI 00LIed u
HEOPTraHMYECKOW XUMHW», «MHUKpPOOHOTIOTHS PHIOBI W PBHIOHBIX MPOAYKTOBY». 3HAHHS, YMEHUS U
HaBBIKH, MTOJIy4YCHHbIE 00YYarOIMMUCS B X0J1€ U3Y4EHUS TUCUUILIMHBI «OCHOBBI OMOIHEPIETUKU Y,

HEOOXOAUMBI Il TPEAIUIIOMHOM TMPAKTHKK, a TakkKe JUIsi TOJATOTOBKH  BBIMTYCKHOM
KBATM(UKAIIMOHHON PabOTHI.
4. COAEP KAHUE JUCHHUIIJINHBI
4.1 TemaTH4yecKknii IJIaH TUCIHUTLTAHBI
Tabnuna 2 — TemaTHuecKuii MIaH TUCIUILUIUHBI Ul 00YJaroIuXcs 0 OYHOM dopme
= KonrakTHas o
= | pabora no Biiam 5 o § =
@ = YueOHbIX 3aHATHI = aé & E
S 3 5 = £ E =
s = 2 2 e ¥ g g2
= = = 2 = =) L S < =
HaumeHoBanme Tem 2 i = ge = = 5
o = E| 98 23| €= - = = o
g | 5| | £E| £5| g° : 2 2 =
2| | E| EE| 1€ 2 2 - £ g
S| 5| 28 g8 3 = £ =
< = < = =
= = &
Tema 1: Dnepreruueckuit oOMeH
KHUBBIX OpraHn3MoB. DoToCHHTE3 8 6 | 6 2 | TectmpoBaHue
KaK OCHOBa OMOJYHEPTEeTUKH
Tema 2: KaeTouHoe npIXanue 24 |22 8 14 2 TecTHpOBaHUE
Tema 3: [Ipon3BOACTBO 3TUIOBOTO 6 4| 4 2 Kontponbnas
cnupTa pabota
Tema 4: IlpousBoacTBo 6uorasa 4 o | 2 2 Kontponbnas
pabota
Tema 5: IIponsBoacTBO 3 2| 2 1 KonTponbHas
YTJIEBOJOPOOB pabota
Tema 6: ®oTonpon3BOACTBO 3 5| 2 1 KonTponbHas
BOJIOpOJA pabota
Tema 7: IlpousBozactBo 6enka 5 4 | 4 1 KoHTposbHas




= KonTakTHas o
= padora no Buaam = - = =
@ ; YueOHBbIX 3aHATHI § 5 2 E
e < = g E =
g b 5 5] 5 < ? = (=)
& 2 = z =5 s 8 2 =
HaunmeHnoBanue Tem - = 2 x| I - g == = 5
= = E| 8| 22| £ & = = = o
s | 5| 5| £ 22| = 2f | iE
& S| 2| E5| 8| & g S
2| 2| 23| TE| R S ez
> 8 9 S @} S E =
< = s =z
= = &
OJHOKJICTOYHBIX OPraHN3MOB pa60Ta
Tema 8: DKooruuecKas OIICHKAa KOHTPOIbHAS
TEXHOJIOTUH UCHOJIb30BAHUSA 19 18 | 2 16 1 a%OTa
61OMacChHI P
3auer
Becero| 72 | 60|30 | 30 12

Tabnuna 3 — PacnipenencHue yueOHBIX 4aCOB MO0 MOJYJISIM TUCIUILTUHEI (4 Kypc, 8 cemecmp ounoi
dopmul 0Oyuenusn)

HanmenoBanue Buna Monyis 1 Monyisb 2 Hroro
yueOHOM Harpy3Kku

Jlexum 14 16 30
JlaGopaTopHble 3aHATHS HE NPEeyCMOTPEHBI HE NPelyCMOTPEHbI —
[IpakTHyeckne 3aHsATHS 14 16 30
CamocrosiTenbHas pabora 12 12
Kypcogas pabora —
OK3aMeH

3auer —
HTOrO B 3a4€THBIX €AMHUIIAX 2
Hroro 1yacos 72

4.2. Onucanme coacpkaHudd JTUCHUIIJIMHBI IO MOAYJIAM

JucuumimHapHbIi Moayab 1.

Jexyus 1.1. BBEJEHUE. SQHEPTETUYECKHWIT OBMEH XXNBBIX OPT AHM3MOB.
O®OTOCHUHTE3 KAK OCHOBA BUOSHEPT'ETUKU

Paccmampusaemvie 6onpocul

Knaccugukarust KUBBIX OPraHH3MOB B COOTBETCTBUU C HMCTOYHHKAMH IOTPEOISIEMON SHEPIHU:
dororpodHbIE OpraHn3Mel, XeMOTpo(dHbIe opranu3Msel; GyHku ATO.

Jexyus 1.2. SHEPTETUYECKUI OBMEH XXWBBIX OPIAHU3MOB.

DOOTOCHUHTE3 KAK OCHOBA BMOSHEPI'ETUKH

Paccmampusaemvie 6onpocwl

@oTOCHHTE3 KaK OCHOBa OWOZHEPreTHKH: CTPYKTYpHas M OHOXMMHYECKash OpraHu3anus
(OTOCHHTETHYECKOrO anmnapara (opraHu3anus (pOTOCHMHTETUYECKOrO ammnapaTa Ha ypOBHE JIMCTa,
CTPYKTYpHasi OpraHu3als XJOPOIUIACTOB); IHMIMEHTHBIE CHCTEMBI (DOTOCHHTE3UPYIOLINX
OpraHu3MoB (XJ1I0poUILIbI, GUKOOUIUHBI, KAPOTHHOUIBI).

Jexyus 1.3. SHEPTETUYECKUI OBMEH JXXUBbIX OPT AHU3MOB.

OOTOCHUHTE3 KAK OCHOBA BMOSHEPI'ETUKH

Paccmampusaemvie 6onpocwl

@doTocHHTE3 KaK OCHOBa OHOIHEPreTWKH: TIEpBHYHBIC Tpouecchl (OTOCHHTE3a (MEXaHU3M
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OorjaomeHuAa CBETa MOJICKyJIOfI IIMIMCHTA, MCXaHU3M Hp606pa30BaHI/I$I OHCPTUU B PCAKIMUOHHBIX
LIEHTpax, 3HepreTuyeckas 3(p(HEeKTUBHOCTh pabOThl PEAKLMOHHBIX LIEHTPOB OAKTEPUH U BBICIIMX
pacTeHuit).

Jexyua 1.4. KIETOYHOE JAbIXAHUE

Paccmampusaemvie 6onpocul

OOmast XxapakTepUCTHKA MPOLIecca IbIXaHUA: JbIXaTelbHbIe CyOCTpaThl; OCHOBHBIE MPOLECCHI MPU
KJIETOYHOM JIBIXaHUH: OKHCJICHHE M JeKapOOKCHIMPOBAHME; CXEMa a’poOHOTO M aHadpOOHOTO
JIBIXaHUS Y )KUBBIX OPTaHU3MOB; MPOLIECC TIUKOIN3a U €r0 OCHOBHBIE ATAmbl: (hochopuanpoBanme
caxapa, pacIleIUICHHEe caxapa U OKUCIICHHE; OalaHC TITUKOJIH3a.

Jexkuyua 1.5. KIIETOYHOE JIbIXAHUNE

Paccmampusaemvie 6onpocul

XapakTeprcTHKa a3poOHOTO JbIXaHUS: TEPEXOAHBIA ATl MEXIy TJIMKOIM30M M IukioM Kpebca:
kit Kpebca, npixarenbHas 1enb, 6ajanc a3poOHOTO AbIXaHusI.

Jdexyus 1.6. KIIETOYHOE JIbIXAHUE

PaCCMClmpMSGeMble B80NpoOCyl

XapakTepucTUKa aHa’dpOOHOTO JBIXaHUS: CIIHUPTOBOE OpOoXKeHHWE Yy TpuOOB (Ipokei);, OamaHc
CIUPTOBOTO OpOXKEHHMSI, aHa’pOOHOE IbIXaHHE B JKUBOTHBIX KIETKax (MbIIIax); oOpa3oBaHUE
MOJIOYHOM KHUCIOTBI W €€ poJib B OpraHm3Me; OajlaHC aHa’pOOHOTrO JbIXaHUS;, 3HAYCHHE
aHadPOOHOTO JIBIXaHHS B IPOMBIILJICHHOCTH.

Jexyua 1.7. KIETOYHOE IAbIXAHUE

Paccmampusaemvie 6onpocwvl

[TpeBpamienust sHeprun: 3h(HEeKTUBHOCTH MPEBPAIICHUS SHEPIHMM NMPU a’dpOOHOM U aHA3POOHOM
JBIXaHUM; KHUCJIOPOAHAsl 3a/J0JDKEHHOCTh B JKMBOTHOM OpraHusme; 3(Q(eKT OT MbIIIeyHOH
Harpy3kM; 3amac KHCJIOpoJa B OpraHusMme; cucremMa (ocokpeaTnHa; cucreMa TIJIMKOT€H —
MOJIOYHAsl KHCIIOTA.

Ilpakmuueckana paboma 1.1.-1.4. Onpenenenvie HEPreTUUECKON IEHHOCTH MPOJIYKTOB MUTAHUS
10 UX XUMHYIECKOMY cocTaBy [6]

Buinonnenue pabomul, oghopmienue nucbMeHHO20 Omuemd, 3aujuma NpaKmuiecKolu pabomsvl 6
OUAN02080M pedcuMe.

Ilpakmuueckas paboma 1.5.-1.7. W3ydeHue mpoliecca aHadPOOHOTO JBIXaHHS TPU TOTYUCHUH
KHCJIOMOJIOYHBIX TTPOAYKTOB [6]

Bovinonnenue pabomul, oghopmienue nuUCbMeHHO20 omuemad, 3aujuma NPaKmudecKol pabomsi 8
OUAN02080M pedcuMe.

CPC no mooynw 1. TlpopaboTka TEOPETUUECKOTO MaTepuaja, MOATOTOBKA K IMPAKTHYECKUM
pabotam [6], mOArOTOBKA K TECTUPOBAHUIO.
TecTtupoBanue

Tecm
Jl1s KakuX MpoLIeCCOB KUBBIM OpTaHu3MaM TpeOyeTcst sHeprus?
a) JUIsl CHHTE3a BEILECTB
0) i moepKaHusl IOCTOSTHHON TeMIIepaTyphl Tela
B) JIIsl TPAHCIIOPTA BEIIECTB B KIETKY MO TPAAUEHTY KOHIICHTPAIHH
T') JUIS COKpAILIEHUS MBIIII]
Kak Ha3piBaeTcs peakiius oTiierieHus yriueposaa B suae CO2 ?
a) ¢pocdopunupoBaHue
0) nekapOOKCHIMPOBaHUE
B) JCTHIPUPOBAHUE



B nporecce raukonan3a U3 0AHOM MOJIEKYJIBI TIIIOKO3bI 00pa3yeTcst
a) 0/IHa MOJIEKYJla MUPOBUHOTPATHON KHCIOTHI
0) 1Be MOJICKYJIbl TUPOBHUHOTPAIHON KUCIOTHI
B) TPY MOJIEKYJIbl TUPOBUHOTPAIHOMN KUCIIOTHI
B npornecce anaspo6noro neixanust Beixox AT® cocraBnsier
a) 2 MOJIEKYJIbI
0) 38 monekyn
B) 36 MOJIEKYII
Ckonbko Monekyn AT® obpasyeTcs B IbIXaTenbHON enu U3 ogHoN MoJekynsl HAJ[-2H?
a) 1 mosekyia
0) 2 MOJIEKYJIbI
B) 3 MOJICKYJIBI
Opranu3mebl, HCHOJIB3YIONNE XUMHYECKYIO SHEPTUIO, HA3BIBAIOTCS
a) GoToTpoPpHBIMHU
0) xeMOoTpo(hHBIMH
B) OpraHoTpo(HBIMU
Kakwue npixatenbHbIe CyOCTpaThl UCTIONB3YIOTCSI B TKAHEBOM JIBIXaHUU B TICPBYIO OUEPE.Ih?
a) JIUTTHA]TBI
0) yriIeBoIbI
B) OeNKHU
[Tpu aHa’pOOHOM JIBIXaHUH B UTOTE 00pazyeTcs
a) MOJIOYHAs KHCIIOTa
0) staron u CO>
B) Boja u CO2
I'ukonmu3 npucyTCcTByeT
a) B a9pOOHOM JbIXaHUH
0) B aHaOPOOHOM JBIXaHUU
bposxeHnuem Ha3bIBatOT
a) a3poOHOE JBIXaHUE
0) aHa’poOHOE NIbIXaHUE

JMCUMIIMHAPHBIA MOYJIb 2.

Jdexkyusn 2.1. TTIPONU3BOJCTBO 9THJIOBOI'O CIIMPTA

Paccmampusaemvie sonpocwi

XapakTepuCTUKa ChIpbs Ul IIOJIY4EHMs OTaHOJIA, IPOAYKTa M €ro ILEJIEeBOr0 Ha3HAYCHUS:
IIPUMEHEHNE JTAaHOJIA B PA3JINYHBIX OTPACIIAX; 3HAYCHHE U HEJIOCTATKH JIPOXKKEH IPH MOJy4YECHHUH
JTAHOJIA; CBIPbE JJIA IIOJIYYEHUS OTUJIOBOIO CHMpPTa M €ro OLEHKAa, METOAbl M YCIOBUs
IIPOU3BOJICTBA 3TAHOJIA.

Jexyun 2.2. TIPON3BOJICTBO 5TUJIOBOI'O CITMPTA

Paccmampueaemvie sonpocwi

TexHomorus MPOM3BOJACTBA 3TAHOJA; CIIOCOOBI COBEPIIEHCTBOBAHUS IPOM3BOJACTBA ITAHOJIA;
MEPCIEKTUBEI U IIPEUMYIIECTBA IPUMEHEHUS PA3IUYHBIX BUIOB MUKPOOPIaHU3MOB Il ITOTy4YEHUS
9TaHOJIa; IPOM3BOJCTBO 3TAHOJIA B KAUE€CTBE TOIIUBA.

Jdexyusn 2.3. TTIPOU3BOJICTBO BUOI'A3A

Paccmampusaemvie 6onpocwl

TexHoNoTHsI TONydeHHs OMoTaza: OMOXUMHYECKUH M MHKPOOMOJIOTHYECKUH XapaKTep Mpoliecca;
ATambl OMOMETaHOTeHE3a; PO OaKTEpUil Ha Pa3IMYHBIX dTarax Mpolecca; CnocoObl MPOU3BOICTBA
Ouorasa; IpUMEHEHHUE PAa3IMYHBIX CYOCTPATOB ISl OJydeHUs Ouorasa.

Jexyua 2.4. TIPOU3BO/ICTBO YIJIEBOAOPOIOB
Paccmampusaemvie sonpocwi



HonyquHe YIJIICBOAOPOAOB B KadCCTBC HCTOYHHUKA OJOHCPIruH; MNPHUMCHCHUC OIHOKJICTOYHBIX
Bonopocneﬁ AJI IMOJTYYCHUA YITIEBOAOPOA0OB,; TEXHOJIOTHS IMOJTYYECHUA YITICBOAOPOI0B.

Jexkyusa 2.5. ®OTOITPOU3BOJACTBO BOJAOPOJA

Paccmampusaemvie 6onpocul

TexHosorust moTydeHUs BOJOPO/A: MPEBPAICHUE YHEPTUN COTHEYHOT'O CBETA; POJIb (PEPMEHTOB B
npoliecce; My TH MOBBIIEHUS YPPEKTUBHOCTH (POTOCUHTETHYECKUX CHCTEM.

Jdexyusn 2.6. [TIPONU3BO/ICTBO BEJIKA OJHOKJIETOYHbIX OPTAHNU3MOB
Paccmampusaemvle sonpocol

[Tonyyenne Oenka  MHKpPOBOJOPOCIEH: OCOOCHHOCTH  MeTaboinM3Ma  MHKPOBOAOPOCIIEH;
KyJIbTHBHPOBAaHHE  MHKPOBOJIOPOCICH B  OTKPBITBIX ~ OHOpPEaKTOpax;  KyJIbTUBHPOBAHUEC
MHKPOBOJOPOCIIEH B 3aKPBITHIX OMOpEaKkTopax; NoTydeHne Oeska IPOiIKeH.

Jdexkyusa 2.7. [TIPOU3BOJCTBO BEJIKA O/JHOKJIETOYHbBIX OPI'AHMU3MOB
Paccmampusaemvie sonpocsi

[Tonyuenue Oenka MHUKPOBOJOpOCIEH: KyJbTUBUPOBAHME MHUKPOBOJOPOCIEH B  3aKPBITHIX
OnopeakTopax; Moy4eHue 0enka JpoxoKen.

Jdexyus 2.8. DKOJIOTUYECKAST OIIEHKA TEXHOJIOTUI UCITOJIb30BAHU S
BMOMACCBHI

Paccmampusaemvire 6onpocwl

DKooruyeckass OLEHKAa TEXHOJOTHHA HCIOJIb30BaHUS OMOMACCHI: BKJIQJ OMOMAcChl B MHPOBOE
MPOM3BOJICTBO JHEPIHU; COBPEMEHHOE COCTOSIHHE W TOTCHIIMAJIbHBIC BO3MOXKHOCTH DPa3BHUTHUS
o6uosnepreTuku B Poccun

Ilpakmuueckas pavoma 2.1.—2.3. OnpeneneHue cperHecyTOUYHONH TOTPEOHOCTH Pa3IHIHBIX TPYIII
HACEJICHUSI B DHEPTUH U e¢ MUIIEBhIX HCTOYHUKAX [6]

Buinonnenue pabomul, oghopmienue nuCbMeHHO20 omyemad, 3aujuma NPaKmuieckol pabomoel 8
OUAN02080M pedcuMe.

Ipakmuueckan paboma 2.4.—2.6. OnpeneneHne MUIIEBON IIEHHOCTH PAI[MOHA TUTAHKS B BUJIE O~
Kazareyeil HHTerpaJbHOro cKopa [6]

Buvinonnenue pa607’l’lbl, O¢OPM]Z€HM€ NUCbMEHHO2O0 om4emada, 3auuma npaKmuquKod pa60mbl 6
OUAI02080M pedcume.

Ilpakmuueckas paboma 2.7.—2.8. OtieHka cTeneHn cOaTaHCHPOBAHHOCTH MUIIEBBIX PAIHOHOB [6]
Bovinonnenue pabomul, oghopmienue nUCbMEHHO20 omuemad, 3aujuma NPaKmudecKol pabomsi 8
OUAN02080M pedcuMe.

CPC no mooynw 2. IlpopaboTka TEOpETUUECKOTO MaTepuala, MOATOTOBKAa K MPAKTUYECKUM
pabotam [6], moaroToBKa K KOHTPOJIBHOMN padoTe.

Ilepeuens 6onpocos k KOHMPOILHOU pabome

1. AnmapaTypHO-TEXHOJIOTHYECKask CXeMa ITOTydeHUS dTaHOJIA.

2. TlpeumymiecTBa U HEIOCTATKU MPUMEHEHUS Pa3IMYHBIX BUJJOB MUKPOOPTaHU3MOB JUIS TTOJTy4e-
HUS 9TaHOIA.

. DTarel nosyyeHus 6uorasa.

. XapakTepHucTHka mnpoiiecca (oTOIpOU3BOICTBA BOJOPOA.

. XapakTepHCTHKa Impoliecca KyJIbTUBUPOBAHUS MUKPOBOJOPOCIIEH B OTKPBITHIX YCTaHOBKAX.

. XapakTepHuCTHKa Mpoliecca KyJIbTUBUPOBAHUS MUKPOBOAOPOCIEH B 3aKPBITHIX YCTAHOBKAX.
XapakTepuCcTUKa MOTy4YeHUs OeKa IpoxoKell Ha THAPOIU3aTaxX PaCTUTEIBHOTO ChIPHSI.
XapakTepucTuKa mpoliecca nojaydeHus OeiaKka ApokiKell Ha yriIeBOIOPOAHOM ChIPhE.
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5. VYY4EBHO-METOJINYECKOE OBECIIEYEHUE 1151 CAMOCTOATEJBbHOM
PABOTbBI OBYYAIOIIIUXCA

B nenom BHeaymuTOpHas caMocTosATelbHas paboTa oOydaromierocs mpu HM3y4eHHH Kypca
BKIIIOUAET B ce€0s1 CIICTYIONINE BUIBI pabOT:

—MpopaboTKy (M3y4EeHHE) MaTepUaJIOB JICKITUH;

—YTeHHe U MPopabOTKy PEKOMEHI0BAaHHON OCHOBHOM U IOMOJHUTENBHOM TUTEPATypHI;

—IOATOTOBKY K MIPAKTUYECKUM 3aHATHIM;

—IOATOTOBKY K TECTUPOBAHUIO;

—IOATOTOBKY K KOHTPOJIbHOMN pabore;

—IOATOTOBKY K TEKYIIEMY U UTOTOBOMY (MPOMEKYTOUYHAs aTTeCTalusl) KOHTPOJIIO 3HAHUI 110
JMCIUILUIHHE (3324€T).

OcHoBHast J0JS CaMOCTOSTENbHOM paboThl O0Yy4arOMMXCS MPUXOJUTCS Ha MpopaboTKy
PEKOMEHJIOBAHHOW JIUTEPATypPhl C IEJIbI0O OCBOCHHS TEOPETUUYECKOrO0 Kypca W IOJTOTOBKY K
MPAKTUYECKUM 3aHATHSAM, TEMaTHKa KOTOPBIX TOJHOCTBIO OXBAaThIBaeT COJEp)KaHUE Kypca.
CamocrosiTenpHass paboTa MO MOATOTOBKE K MPAKTUUECKUM 3aHATHSM IMPEANoaracT yMEHHE
paboTath ¢ MepBUYHON HH(BOPMAIUEH.

Jnst mpoBeneHus] TPAKTUYECKUX 3aHITHH, I CaMOCTOSITEIBHOM paOOThl MCIOIB3YeTCA
yueOHO-MEeTOINYEeCKOe ocooue

bnaronpasoBa M.B., CanranoBa H.C. OCHOBbI OMOPHEPTeTHKH: METOJMYECKUE yKa3aHHs K
MIPAaKTUYECKUM 3aHATUSM JJisl CTYIEHTOB HampasiieHuid noarotoBku 19.03.01 «buorexnomnorus»,
19.03.02 «lIpogykTbl nuTaHUS M3 PACTUTENBHOTO ChIpbs», 19.03.03 «lIpoaykTel mnUTaHUSA
YKUBOTHOT'O ITPOUCXOXKACHUS» OYHON U 3a04HOM popM 00ydeHus (31eKTpOHHAs BEpCHs).

6. ®OHJI OLIEHOYHBIX CPEJICTB JIJI51 MPOBEJIEHUS MPOMEKYTOYHOM
ATTECTALIMM OBYYAIOIUXCS MO JUCHMUIIINHE

. MeTab0113M MUKPOOHOH KJIETKH.
. MeTo/1pl 1osTy4eHus. YUCTON KYJIbTYpbl MUKPOOPTaHU3MOB.
. Knaccugukarus cnoco60B NUTaHUS )KUBBIX OPraHU3MOB.
. XapakTepucTHKa aBTOTPO(HOro TUIA MUTAHHUS.
. Xapakrepuctuka GoTOTpOopHOTO THUIIA TUTAHUSI.
. XapaKkTepucTuKa rerepoTpoHOro TUIa MUTAHUS.
. XapakTepUCTHKa JTUTOTPOPHOIO TUIIA TUTAHUS.
. XapaKkTeprucTUKa aBTOJIUTOTPOPHOrO TUIIA TUTAHUS.
. XapakrepucTika (poToaBTOTPO(HOr0 TUMA MUTAHUS.
10. ITuTaTensHble cpepl IS KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.
11. CpaBHuUTENbHAs XapaKTEPUCTHUKA XUMUYECKOT0 U OMOTEXHOJIOTHUECKOro crocoda moiy-
YEHUsI 3TUIIOBOTO CIHPTA.
12. IIpousBoacTBO OHorasa.
13. Crpykrypa u pons ATO.
14. XapakTepHucTuKa JAbIXaTebHBIX CYyOCTPaTOB.
15. TIpotecchl OKUCTIEHUS U JEKapOOKCUITMPOBAHUSI B KJIETOUHOM JIBIXaHUH.
16. IlpuBenuTe U ONMUILNTE CXEMY INIMKOJIU3A.
17. TIlpuBeaute u onumute cxemy nukia Kpeodca.
18. IlpuBenuTe U 0XapakTEPU3YHUTE CXEMY JIBIXaTEIbHOM LIETIH.
19. Cxema u 6amanc a3poOHOTO JIbIXaHMSI.
20. Cxema u 6aanc aHA3pPOOHOTO JIBIXaHMSI.
21. CpaBHUTENTbHAS XapaKTEPUCTHKA PA3IMYHBIX CIOCOOOB MOJyYEHHs METaHa.
22. Ilony4yeHue yriieBOAOPOJAOB U3 MUKPOBOIOPOCIIEH.
23. [lomy4yeHue MOJIEKYISPHOTO BOJAOPO/IA.
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24. XapaKkTepuCcTUKa CIIUPTOBOTO OPOXKEHUSI.

25. XapaKTepucTuKa MOJOYHOKHCIIOTO OPOKEHUSI.

26. XapakTepuCTHKa CUCTEMbI INIMKOT€H—MOJIOYHAas KUCIIOTA.

27. DKonoruyeckast OlleHKa TeXHOJIOTUI HCII0Ib30BAHUS OHOMACCHI.

28. CoBpeMEHHOE COCTOSHUE U MOTEHLUAIbHBIE BO3MOXHOCTU Pa3BUTHUsI OMOIHEPreTHUKU B
Poccun.

7. PEKOMEHAYEMAS IUTEPATYPA

OcHosnas numepamypa

1. Ej¢umoBa M.B. BBenenue B npukiIagHyl0 OHOTEXHONOTHIO: YdeOHoe mocobue. —
[TerpomaBnoBck-Kamuarckuii: Kamaarl TV, 2003. — 100 c. (45 2k3.).

2. Knynosa C.M., Eroposa T.A., )Kuyxuna E.A. buotexnonorus. — M.: Axkagemus, 2010. —
256 c. (20 5k3.).

Jlonoanumenshan numepamypa

3. 'yceB M.B., Muneesa JI.A. Mukpobuonorus. — M.: Akagemus, 2003. — 464 c. (87 k3.).

4. Eroposa T.A., Kinynosa C.M., )Kuyxuna E.A. OcHOBbI OnoTexHONIOTHMU. — M.: AKaneMus,
2008. — 208 c. (8 2K3.).

5. CanranoBa H.C. OcHOBbl 0OHO’HEpreTHMku: ydyeOHOe TmocoOHMe sl CTYIEHTOB
cnenuanbHocTH 260302.65 «TexHomorus peiObI 1 pHIOHBIX MPOIYKTOBY U HampasieHus 260100.62
«TexHonmoruss MPOAYKTOB NUTAHHs» OYHONM U 3aouHOM ¢opM oOydenus. — I[leTpomnaBioBck-
Kamuarckuii: Kamuatl TV, 2010. — 79 c.

Memoouueckue yka3zanus no OucyuniuHne

6. braronpasoBa M.B., CantanoBa H.C. OcHOBBI OMOPHEPreTHKH: METOANYECKHE YKa3aHHs K
MPaKTUYECKUM 3aHATUSIM I CTYIEHTOB HampaiieHui noarotoBku 19.03.01 «buorexnomorusy,
19.03.02 «lIpogykTbl muTaHUA M3 PACTUTENBHOTO CbIpbs», 19.03.03 «lIpomykTel nuTaHUA
YKUBOTHOT'O ITPOUCXOXKICHUS» OYHON U 3a04HOU popM 00ydeHus (31eKTpOHHAs BEpCus).

8. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM

CETU <MHTEPHET»
1. BuosHepreruka: [DnexTpoHHBII pecypc]. - Pexum Jocrymna:
http://www.biotechnolog.ru/ext/biogas.htm
2. Ilomydenue Oenka OJHOKJIETOYHBIX OpPTaHM3MOB: [DIEeKTpoHHBIH pecypc]. — Pexum
nocryna: http://life-prog.ru/1_32024_poluchenie-belka-odnokletochnih-organizmov-boo.html
3. Ionydenune Ouorasa: [DneKTpOHHBII pecypc]. — Pexum JOCTYyTIA:

http://biofile.ru/bio/22526.htmlPoccuiickoe oOpazoBanme. dPenepanbHblii MOPTAT: [DNEKTPOHHBIN
pecypc]. — Pexxum nocryma: http://www.edu.ru

4. CaHWTapHBIA KOHTPOJIb MPOM3BOJACTBA MSCHBIX KOHCEPBOB: [DIIEKTPOHHBIN pecypc]. —
Pesxum noctyma: http://pandia.ru/text/79/494/4217.php

5. DnekrpoHHO-OMONMHMOTEeUHast cucteMa «eLibrary»: [DnexktponHslii pecypc]. — Pexum no-
cryna: http://www.elibrary.ru

6. DnexTpoHHO-OMONMMOTEeUHas: cucteMa «bykBoen»: [DnekTpoHHBIN pecypc]. — Pexum mo-
cryna: http://91.189.237.198:8778/poisk2.aspx

7. Dnextponnbie katanorn AWBC MAPKSQL: «Kuaurm», «Cratbu», «Jluccepranumy,
«Y4eOHO-MeToInuecKast JuTeparypa», «Apropedepatsiy, «Jleno3utapusiii GoHI»: [DIEKTPOHHBIHA
pecypc]. — Pexxum nocryna: http://www.vzfei.ru/rus/library/elect_lib.htm

8. DnextponHas 6ubnunoreka nuccepranuii PI'b: [DnexkrponnsIil pecypc]. — Pexxum nocryma:
http://www.diss.rsl.ru
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9. METOJIMYECKHE YKA3AHUSA JUIA OBYYAIOIIAXCS IO OCBOEHUIO
T CIHATITAHBI

Mertoarka mpernoiaBaHus JTaHHON JUCIMILIMHBI MIPEIoiaracT YTCHUE JICKIMMA, TIPOBEICHHIE
NPAaKTUYECKUX 3aHATHH, TPYNIOBBIX U MHIMBUIYAJIbHBIX KOHCYIbTAIUN 110 OTJCIBHBIM (Haubosee
CJIOKHBIM) crienuduyeckuM mnpoodiieMam JAUCIUILTUHBL. [IpeaycMoTpena camoctosiTenbHas padora
06yanOIL[HXCH, a TaKKC MPOXOXKACHUC aTTCCTAlIMOHHBIX HUCIBITAaHUH HpOMG)KyTO‘-IHOﬁ aTTecralnuu
(3auer).

B X0ace JIGKI_[I/Iﬁ CTYACHTaM CJICAYCT MMOATOTOBHUTHL KOHCIICKThI JICKL[I/IP'II KpaTKoO, CX€MaTU4HO,
MIOCJICIOBATEIBHO (DUKCHPOBATh OCHOBHBIC TOJIOXKCHUsS, BBIBOJBI, (POPMYIUPOBKH, 0OOOIICHUS;
moMe4YaTb BaAXXHBIC MBICJIU, BBIACIIATH KIIFOYCBLIC CJIOBA, TCPMHHBI; IPOBCPATH TCPMHUHBI U ITIOHATUA
C TIOMOIIBIO SHIMKIJIONEIUH, CIIOBAPEH, CIIPABOYHUKOB C BBIMMCHIBAHUEM TOJKOBAaHUW B TETPA[lb;
0003HAaYUTh BOIIPOCHI, TEPMHUHBI, MaTepuan, KOTOPHIA BBI3BIBAET TPYJHOCTH, IIOMETUTH U
MOTIBITATBCS HAWTH OTBET B PEKOMEHAyeMOW JuTeparype. Eciim caMocTosITeIbHO HE yaaercs
pazo0paThcsi B MaTepuaiie, HeooXoaumMo chOpMyIHMpOBaTh BONPOC U 3aJaTh IMPENOJABATENI0 Ha
KOHCYJIbTAIIMH, HA MPAKTHYECKOM 3aHATUH. YACIUTh BHUMAHHUE MOHATHUSAM, KOTOPbIE 0003HAYCHBI
06$I3aTeJII)HI)IMI/I, JIIA Ka)KI[Oﬁ TEMBbI JUCIIUIIJIINHEI.

VYueOHble 3aHATHS MPAKTHYECKOTO THIIA BKIOYAIOT B ce0S BBINOJHEHHE pabOTHI,
oopmIIeHrEe THCHBMEHHOTO OTYETA, 3aIUTY MPAKTUIECKOI paboTHI B TUAIOTOBOM pEXKHUME.

B Xxojie TpynmnoBbIX ¥ WHAMBHIYATbHBIX KOHCYJIbTAIIMNA 00yYaroIIUecs] HMEIOT BO3MOXKHOCTD
MOJIYYUTh KBATH(UIIMPOBAHHYIO KOHCYJIBTAIMIO IO OPTaHU3AIMH CAMOCTOSITEILHOTO YIPABIICHUS
COOCTBEHHOM JCSITEJIPHOCTHIO Ha OCHOBE aHAlM3a WMCIOIIErocsl y CTYACHTa OIbiTa OOYyYeHUs,
UCTIOJIB3YEMBIX yUEOHBIX CTpaTeruid, 4epe3 oOCYKICHHE CUIBHBIX CTOPOH M OTPAaHUYCHHUI CTHIISA
YUEHHsI, a TaKKe IOUCK PECYpCOB, MPEIOCTABISIEMBIX BY30M ISl JTOCTHKCHUS HAMEUYCHHBIX
PE3YIbTATOB, IJId PCIICHHA y‘~IC6HBIX 3aaa4, i MOATOTOBKHM K MHTCPAKTUBHBIM 3aHATUAM, IJIA
HNOJArOTOBKM K KOHTPOJIBHBIM TOYKaM, B TOM YHCJI€ MTOTOBOW; J€TaJbHO NpopadaThiBaTh
BO3HHUKAIOIIUEC HpO6JI€MHI)Ie CUTyallur, OCYHICCTBJIATH ITOMCK BApWAaHTOB UX PCHICHUSA, OIIPEACIIATH
NpEeuMyIIecTBa U OTPaHMUYCHMS HCIIOJIb3YEMbIX CPEJICTB Ui PEIIEHHUs] MOCTaBIEHHBIX y4eOHBIX
3a/1a4, OOHApyKMBaTh HEOOXOIMMOCTb H3MEHEHHs CIIOCOOOB OpraHu3allid CBOEH paboThI.
OOyuaromiyecs UMEIOT BO3MOXKHOCTh HMOJYYHUTh KBAIM(PHUIHMPOBAHHYIO KOHCYJBTAIMIO O TeMaM
JUCHUIIIMHBI, BOIIpOCaM, Ha KOTOPLIC O6y‘l&IOHIPII>iC5I HE CMOT' CaMOCTOSTEIILHO HaWTH OTBET B
pEeKOMeH1yeMoil TuTeparype.

CamocrosTenpHas padoTa CTyIeHTa M0 JUCIUIUTHHE BKIIOYAeT TaKue BUIbI pabOThHI KaK:

— COCTaBJICHUE KOHCIIEKTOB OCHOBHBIX TOJOXKEHUH, MOHATHHA, ONpeAereHUi, OTIeNbHBIX
Han0oJIee CI0KHBIX BOIIPOCOB;

— COCTaBJICHHE OTBETOB Ha OCHOBHBIE BOIPOCHI U3YYaeMBIX TEM;

— MOATOTOBKY K NPAKTHYCCKUM 3aHATUAM,

— MOATOTOBKY K KOHTPOJILHOW paboTe;

— IHOATOTOBKY K TECCTUPOBAHUIO.

B xome camocrosiTenbHONM pPabOTBI CTYHAEHT JOJDKEH CHCTEMAaTUYeCKH OCYIIECTBIAThH
CaMOCTOSITENILHBI KOHTPOJIb XOJa W Pe3yJbTaToOB CBOEH pabOTHI, MOCTOSIHHO KOPPEKTUPOBATh U
COBEpILEHCTBOBATH CIIOCOOBI €€ BHIITOJTHEHMS.

10. KYPCOBOM ITPOEKT (PABOTA)

BrinmonHnenue KypcoBoro mpoekta (padoThl) He MPEeTyCMOTPEHO YYEOHBIM TIAHOM.
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11. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTTOJIb3YEMBbIX ITPH
OCYHECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIJIMHE,
BKJUIIOYAS IEPEYEHD ITPOI'PAMMHOI'O OBECIIEYHEHUS 1
NHOOPMAIIMOHHO-CITIPABOYHBIX CUCTEM

11.1 Ilepeyenb MH(OPMANUOHHBIX TEXHOJIOTHH, MCIOJb3yeMbIX NMPH OCYUIECTBJIEHUHU
00pa3oBaTeILHOIO NMpolecca

—3JIEKTPOHHBIE 00pa3oBaTeNbHBIE PECYPCHI, MPEICTaBICHHbIE B M. § pabouell MmporpaMmbl
JTUCUUTLTAHBI;

—HCII0JIb30BAHKE AJIEKTPOHHBIX NPE3CHTAIHII;

—H3y4YeHHEe HOPMATUBHBIX JOKYMEHTOB Ha oduuMaibHOM caiiTe denepanbHOro opraHa Hc-
MOJIHUTEIIBHOMN BJIaCTH, MPOPadOTKA JTOKYMEHTOB;

—HMHTEPAKTUBHOE OOIICHHE ¢ OOYYAIOIIMMUCS U KOHCYJIHbTUPOBAHHUE MTOCPEICTBOM AJICKTPOH-
HOM nouThl, a Takxke B DMOC.

11.2 TlepeyeHb NPOrpaMMHOro olecreveHUsi, MCIOJIb3yeMOro IPH OCYIIeCTBJECHHHU
00pa3oBaTeIbHOTO MpoIecca

[Tpu ocBOCHNU AMCUIUIUIMHBI UCTIONB3YETCS JIMIIEH3NOHHOE TPOrPaMMHOE 00ecIIeYeHuE:

—TEKCTOBBIN penakTop Microsoft Word;

—Mpe3eHTAIMOHHBIA peaakTop Microsoft PowerPoint.

11.3 Ilepeyenb HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
—cnpaBo4Ho-TIpaBoBas cuctema KoncynbranT-moitoc http://www.consultant.ru/online
—cnpaBo4HO-IpaBoBas cucrema ["apant http://www.garant.ru/online

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Jis mpoBeneHHs] 3aHATUH JIEKIMOHHOTO THIA, MPAKTHUYECKUX 3aHATUH, TPYNIOBBIX U
WH/IWBUYAIbHBIX ~ KOHCYJNBTAI[Mi, TEKYIIEr0 KOHTPOJS ¥ TPOMEXKYTOYHOW  aTTecTalluu
UCTONB3YIOTCS yueOHble ayauTopun 6-319, 6-308, 6-407 ¢ kommiekToM yuyeOHOM MebemH.

Jlist caMOCTOATEIbHOM PpabOThI OOYYAIOIIMXCS HWCIOJIB3YIOTCS KaOuHeThl 6-214 u 6-314;
KaX/blii 00OpyZOBaH KOMIUIEKTOM Y4eOHONH MeOenH, ByMs KOMIIBIOTEPaMH C JOCTYIIOM B
UH(POPMAIMOHHO-TEIEKOMMYHUKAITMOHHYIO ceTh «VIHTEpHET» U B AJIEKTPOHHYIO HH()OPMAITMOHHO-
00pa30BaTeNbHYIO Cpey OPraHU3aLUH, IPUHTEPOM U CKAHEPOM.

TexHuueckue cpeacTBa 0OydeHMs JUIsl MpeacTaBieHHs ydueOHON HMHopManuu OOoJbIION
ayJUTOPUHU BKIIIOYAIOT ayJAUTOPHYIO JIOCKY, MyJIbTUMeIItHOE 000py10BaHue (HOYTOYK, IPOEKTOP,
MOOWIIBHBIN YKpaH).
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JIOIIOJIHEHUS U U3SMEHEHUA B PABOUYEN ITIPOTPAMME

Jlono/JiHeHMs1 M M3MEeHeHHsl B padoyeii mporpamme 3a / Y4eOHBbIi 1o

B pabouyro mporpamMmy no auctuminHe «OCHOBBI OMOIHEPTETHKMY» Ui HANPABICHUS MO-
rotoBkd 19.03.02 «[IpoayKThl MUTAHUS U3 PACTUTEIBHOTO CHIPBS» BHOCITCS CIEIYIOIIUE J0NOJ-
HEHUS U U3MCHCHHUS:

ZIOHOJ'IHeHI/IH 1 U3MCHCEHUA BHEC

(momxuocTh, ©.1.0., monnuce)

PabGouas nporpamMmma MHnepecMOTpCHa U oz[o6peHa Ha 3aCCaaHnun Kaq)e;[pm «Texnomorun
IMUIICBBIX MIPOU3BOACTB»

« _» 202 .

3aBenyromuii kKageapoit / /
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