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1. HEJIX U 3AJAYHU U3YUYEHU A JUCHUITVINHBI

Llenpb npenoaaBaHus JUCUUIUIMHBI — 1aTh 00y4arOIIUMCS TEOPETUYECKHE 3HAHUSI TI0 BOIIPOCAM
00pa30BaHMs YHEPTUU B IIPOLIECCE AbIXaHUS U OPOYKEHUS KUBBIX OPraHU3MOB; 00pa30BaHuUs SHEPTUU

13 OMOMAacCHI B pe3yiabpTaTe ,HeﬁCTBHH Pa3JIMIHBIX MUKPOOPIaHU3MOB.

OcHoBHas 3amaua

MPEIOIaBaHus

IUCHUIIIINHEL —

IIOKa3aThb

oOyuJatroumcs,

qTo

HpI/IO6peTeHHBIe 3HaHHUsA I10 HaHHOﬁ JUCHUIITIMHE HCIIOJIL3YIOTCA B z[aaneﬁmeM IIpyu HU3Y4YCHUU

CriICHyaJdbHbIX TUCHUIIIWH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS IMCHUITJIMHBI

[Iponecc M3yyeHHs AUCUMIUIMHBI HAaMpaBiieH Ha (JOpMUpPOBaHHE MPOPECCHOHATBHON KOMIIe-
teHimu IIK-1: criocobeH u3yyarh M aHAIU3UPOBaTh HAYYHO-TEXHHUYECKYIO MH(pOpMalUIO, OTeue-
CTBEHHBIN U 3apyOeXKHBII ONBIT 10 TEMATHKE UCCIIECOBAHUSI.

[Tnanupyemsble pe3ynbTaThl 00y4eHUs IPU U3yUYSHUH TUCLUILIMHbBI, COOTHECEHHBIE C IUIAaHUPY-
€MBIMHU pe3yJIbTaTaMH OCBOEHHS 00pa30BaTeIbHON IPOrPaMMBl, IIpeicTaBiIeHb! B Tabaune 1.

Tabnuna 1 — [Inanupyembie pe3yabTaTbl 00yUeHUs IPU U3YYSHUH JUCIUIUTUHBI, COOTHECEHHBIE C
MJIAaHUPYEMBIMU PE3YJIbTaTaMH OCBOCHHUSI 00Pa30BaTEIHLHON MPOrpaMMBbl

Kommne- | Ilnanupyemsie Konun [Inanupyemsliii pe3yiabTaT Kon
TEHITUS pe3yJIbTAThI HaNMEHOBAaHHE 00y4YeHHS 10 JUCHUIUIMHE | TIOKA3aTes
OCBOGHUS UHINKATOpa OCBOEGHUS
o0Opa3oBarenbHON JIOCTHKCHHUS
MIPOrPaMMBbI
IMK-1 CTIOCOOCH 3HaTh:
u3ydJarb — knaccudukanuo skuBbix | 3(TTK-1)1
Y aHAJIU3HPOBATH OpraHu3MOB B  COOTBET-
HAy4YHO- CTBUU C HCTOYHUKAMHU IIO-
TEXHUYECKYIO TpeOIIsIeMoii YHEPT U,
nH(pOpMaIIHIO, — xapakrepuctuky | 3(ITK-1)2
OTEYECTBEHHBIN a’poOHOTO M aHa’POOHOTO
1 3apyOeKHBIN JIBIXaHUS;
OTIBIT T10 — cymHocTh tporeccos mo- | 3(ITK-1)3
TeMaTHKe JTy4eHHUs TaHoya, Ouorasa,
WCCIICIOBAHHS YTIEBOAOPOAOB, BOIOPOA,
OenKa OJHOKJIETOYHBIX Op-
TaHHU3MOB
N - 2 nx1 YMmeer YMeTb:
MPUMEHSITh — onpenenath crenens coa- | Y(IIK-1)1
CTaTHCTUYECKUE JTAHCHUPOBAHHOCTH  THIIE-
MeTO/IbI 00pabOTKH BBIX PAIMOHOB
AKCIIEPUMEHTAIBHBIX
JAHHBIX JIJIS] aHAJIHA3a
TEXHOJIOTHYECKHIX
MIPOIIECCOB TPH
MIPOU3BO/ICTBE
MIPOYKTOB MTUTAHUS
U3 BOJHBIX
oropecypcoB
1 00BEKTOB
AKBaKYJbTYPHL.




HU/J - 1nk-1 Bnaneer Bnaners:

HaBBIKAMH — wuaBbikamu onpenencaus | B(ITK-1)1

U3Y4YEHUS SHEPreTUYECKON LIEHHOCTU

Y aHaJli3a Hay4Ho- MPOJYKTOB MUTAHUS;

TEXHUYECKON — uaBbikamu onpeneneHus | B(ITK-1)2

uHpopmanuu, CpeIHECYTOYHOM MOTpeOHO-

OTEYECTBEHHOI'O U CTH pa3jIM4YHbIX IPYIII Hace-

3apy0exHOro JICHUS B DHEPTUU.

OIbITa — HaBbikamu omnpenenenus | B(I1K-1)3

10 TeMaTUKe MUIIEBOW LIEHHOCTU pally-

HCCIIEI0OBaHUS. OHa B BUJIE€ IIOKa3aTeJel UH-
TErpajbHOro CKopa

3. MECTO JJUCIUILIAHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

VYueOnas qucuumimHa « OCHOBBI OMOIHEPTETHUKN» SBJSETCS IUCUUILIMHON 10 BEIOOPY YacTH,
dbopMupyeMoil y4aCTHMKaMH OOpa30BaTENIbHBIX OTHOILICHUN, B CTPYKType 0Opa3oBaTeIbHOU
nporpammel. Ee wu3yueHue Oaszupyercs Ha 3HAHMSX, MOJTYYCHHBIX MPH W3YYCHHH JUCIHILTAH
«buonorus», «buoxumusy, «OO0mas MUKPOOUONIOTHS W MUKpobOuosorus», «OCHOBBI OO0IICH U
HEOPraHMYecKoil Xumuny», «MUKpOOUONOTHs PhIOBI M PHIOHBIX MPOAYKTOBY. 3HAHUS, YMEHUS U
HAaBBIKH, TTOJIyYECHHbIE OOYYAIOIIMMUCS B XO/€ U3YUYEHUs JUCHUIUIMHBI « OCHOBBI OMOIHEPTETHKNY,
HEOOXOMUMBI I MOPEIIUINIOMHOW TPAKTHKH, a Takke JUIsl TOATOTOBKH  BBITYCKHOU
KBaJIM()UKALIMOHHOM paboThl.

4. COAEP KAHUE NJUCHUIIJINHBbI
4.1 TeMaTH4YeCKMi MJIAH JUCIUNINHDI

Tabmuua 2 — TemaTnyeckuid TUIaH TUCIUILIIHNHEI U1 00yJaromIuXCst [0 09HOH (hopme
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Tema 1: DHepreTuueckuii oOMeH
KHBBIX Oprann3MoB. PorocuHTe3 | 6 2 2 4 | TectupoBanue
KaK OCHOBa OMOPHEPIeTUKH
Tema 2: Knerounoe npixanue 10 | 6 4 2 4 | Tectuposatue
Tewma 3: IIpon3BoacTBO ATHIIO- 8 4| 4 4 KoHTponbsHas
BOT'O CIHpTa pabota
Tema 4: IIpousBocTBO 6HOTa3a 6 2| o 4 KoHTponbsHas
pabota
Tema 5: IIponsBoncTso 6 2| 9 4 KoHTponbsHas
YTJIEBOJIOPOJIOB pabota
Tema 6: ®oTonpou3BOACTBO 6 2| o 4 KoHnTponbsHas
BOJOpOJA pabota
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Tema 7: [Ipon3BonacTBO Oenka 8 |4 4 4 KontponbHas
OJIHOKJICTOYHBIX OPTaHH3MOB pabora
Tema 8: Dkosoruyeckas oleHKa
N Konrtposnbnas
TEXHOJIOTHH UCITOJIb30BaHU 22 |18 16 2 4
pabora
OMOMacChl
3auer
Becero | 72 |40 |10 | 20 10 32
Tabnuna 3 — TemaTHueckuii MIaH JUCIUILIMHBL U1 00yYaroIIUXCs M0 3a09HON (hopme
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Tema 1: DHepreTuueckuii oOMeH
KUBBIX OPraHu3MoB. POTOCUHTE3 9 1|1 8 | TectupoBanue
KaK OCHOBa OMODHEPIeTUKH
Tema 2: KiterouHoe npIxanue 12 2 2 10 | TectupoBaHue
Tewma 3: IIpon3BoICTBO ATUIOBOTO 9 111 8 KonTponbHas
crupTa pabora
Tema 4: IIponsBoacTso 6uorasza 9 111 8 KonTponbHas
pabota
Tema 5: [IpousBoacTBO 8 8 KonTposnbnas
YIJIEBOJOPOOB pabota
Tema 6: ®oTonpon3BoACTBO 8 8 KonTponbHas
BOJOpOAA pabota
Tema 7: IlponsBoacTBo 6enka 5 3|1 5 5 KonTponbHas
OJIHOKJIETOYHBIX OPraHU3MOB pabota
Tema 8: Dxonornueckas oreHKa
. KoHntponbHas
TEXHOJIOTUM MCIIOIb30BaHUS 5 5
pabota
OHMoOMaccChl
3auer 4 4
Bcero | 72 8 | 4 4 60 4




Ta6muma 4 — Pactipenenenne yaeOHbBIX YaCOB IO MOJYJISIM TUCIUIUIAHEI (4 Kypc, 8 cemecmp ounoi

dopmul 00yuenusn)

HaumenoBanue Buna Monyns 1 Monyib 2 Hroro
y4eOHOU Harpy3Ku

Jlekun - 10 10
JlaboparopHble 3aHATHS HE MPEYCMOTPEHBI | HE MPEAYCMOTPEHBI —
[IpakTryeckue 3aHIATHS 4 16 20
CaMocTrosiTennpbHasi paboTa CTyJeHTa

o7, PYKOBOJCTBOM IIPEMOJIaBaTels 4 6 10
(CPID)

CamocrosiTenpHas padbora 32 32
Kypcoas pabora —
DK3aMeH —
3auer —
HToro B 3a4€THBIX EIMHUIIAX 2
Hroro yacos 72

Tabnuna 5 — Pacnipesienienne y4eOHBIX YacoB 0 MOIYJISM JTUCIHUILIHHEL (4 Kypc 3a0unoii ghopmot
o0yuenusn)

HaumeHnoBanue Buj1a yueOHON Harpy3Ku Hroro yacos
Jlekuun 4
JlabopaTopHbIe 3aHITHS —
[TpakTuueckue 3aHsATHS 4
CamocrosiTenbHasi paboTa 60
Kypcoas pabora —
DK3aMeH —
3auer 4
HToro B 3a4eTHBIX €AMHULIAX 2
Hroro uacos 72

4.2. Onucanme coacpkanus JTUCHUIIJIMHBI IO MOAYJIAM

JAucuuminHapHbiid MmoayJs 1.

Jexyus 1.1. (CPII) BBEJEHUE. SQHEPTETUYECKUI1 OBMEH XXUBBIX OP AHU3MOB.
OOTOCHUHTE3 KAK OCHOBA BMOSHEPI'ETUKHA

Paccmampusaemvie sonpocwi

Knaccugukaius KHUBBIX OpPraHU3MOB B COOTBETCTBUU C MCTOUYHUKAMHU MOTPeOIsieMON SHEpPIUu:
¢doToTpodHbIE OpraHU3Mbl, XeMOTpO(dHbIE OpraHu3Mbl; GyHKIUH ATO.

@OTOCHHTE3 KaKk OCHOBa OHOIHEPreTUKU: CTPYKTYpHas U OHMOXMMHYECKash OpraHU3aIus
(OTOCHHTETHUYECKOr O anmnapaTa (opranu3anus (pOTOCMHTETHYECKOro anmapara Ha YpOBHE JIHMCTa,
CTPYKTYpHasi OpraHu3alysl XJOPOIUIACTOB); IHMIMEHTHBIE CHCTEMBI (DOTOCHHTE3UPYIOLINX
OpPraHu3MoB (XJIOpOPMILIBI, PUKOOUINHBI, KAPOTUHOUIBI); MEPBUYHBIE MPOIIECChl (OTOCHHTE3A
(MexaHM3M TOTJIOUICHHUs CBETa MOJIEKYJOW NMUTMEHTa, MEXaHW3M MpeoOpa3oBaHMs SHEPTrUU B
PEaKIMOHHBIX LIEHTpaX, OJHepreruyeckas 3(PQGEKTUBHOCTh pabOThl PEaKLUHUOHHBIX ILIEHTPOB
OaKTepHii U BBICIIUX pacTEHUN).

Konmponvnvie 6onpocwi
XapakTtepuctuka GoToTpo(HBIX OPraHU3MOB
XapakTepucTUKa XeMOTPO(HBIX OPraHU3MOB



Jekyusa 1.2. (CPIT) KIIETOYHOE JIbIXAHUE

Paccmampueaemvie sonpocwi

OO11as XxapakTepuCcTHKa MpoLiecca JIbIXaHus: AbIXaTeJIbHble CyOCTpaThl; OCHOBHBIE MPOLIECCHI IPU
KJICTOYHOM [IBIXaHWU: OKHCICHHE U J1eKapOOKCHIMPOBAHME; CXeMa a’dpOOHOTO M aHa’pOOHOIO
JIBIXaHMS Y )KUBBIX OPraHU3MOB; IIPOLIECC TIIMKOJIN3a U €r0 OCHOBHBIE ATarbl: pochopriiipoBaHme
caxapa, pacIleIUIeHUe caxapa U OKHCIeHHE; OaJaHC TITUKOIN3a.

XapakTeprucTUKa adpoOHOTO AbIXaHHUS.

XapakTepucTUKa aHa POOHOTO JIBIXaHHS; 3HAYCHNE aHadPOOHOTO JIBIXaHUS B TIPOMBIIUICHHOCTH.

Koumponvnvie 6onpocel

XapakTepHuCcTHKa MTPOIIecca TIMKOIN3a

Xapaxkrepuctuka nukia Kpebdca

XapaxkTepHCTHKa ITPOIiecca CIIMPTOBOTO OPOXKEHHS y APOATKEH

Ilpakmuueckas paboma 1.1. OnpeneneHue YHEPTETUYECKON IEHHOCTH MPOAYKTOB MMUTAHUS 11O
UX XMMUYECKOMY cocTaBy [6]

Obyuarowuecss camocmosmenbHo GblNOIHAIOM HPAKMUYECKY0 pabomy no npeocmagieHHbIM
MEMOOUYeCKUM YKA3AHUAM, OQopmaaiom nucbmeHuvitl omuem. Ilucbmennvle omuyemvl o
npakmuyeckou pabome obyuarowuecs pazmewarom ¢ SHOC.

Ipakmuueckaa padoma 1.2. V3yydeHue mporecca aHa’pOOHOTO JbIXaHHS MPU TOTYyYCHUH
KHCJIOMOJIOYHBIX MTPOAYKTOB [6]

Bovinonnenue pabomul, oghpopmienue nucbMeHHO20 omyema, 3auuma NPaKmu4ecKol pabomol 6
OUANO2080M pedcume.

CPC no mooyao 1. TlpopaboTka TEOPETUYECKOTO MaTepHaia, MOATOTOBKA K MPAKTHUYECKUM
pabotam [6], HOArOTOBKA K TECTUPOBAHUIO.
TectupoBanue

Tecm
JUJ1st KaKuX MPOIECCOB JKMBBIM OpraHU3MaM TpedyeTcs YHepTus?
a) JUIs CUHTE3a BEIIECTB
0) /U1 moA/iepKaHusl OCTOSTHHOW TeMIepaTyphl Tena
B) JUIsl TPAHCIIOPTA BEIIECTB B KJIETKY 110 IPAUEHTY KOHIIEHTpalUu
T') ISl COKPAIIEHUS MBIIII]
Kak HazbpIBaeTcs peakius oTiIeruieHus yriepoaa B sujae CO2 ?
a) ¢pochopunupoBanue
0) nekapOOKCHINPOBaHHUE
B) IETUIPUPOBAHNE
B npornecce raukonan3a U3 0HOM MOJIEKYJIbI TIIIOKO3bI 00pa3yeTcs
a) O7IHa MOJIEKYJla MUPOBUHOTPATHON KUCIOTHI
0) ABE MOJIEKYJIbl TUPOBUHOIPAHOM KUCIOTHI
B) TPU MOJIEKYJIbI TUPOBUHOTPAIHON KHCIOTHI
B npornecce anaspobnoro aeixanus Beixoq AT® cocrapisier
a) 2 MOJIEKYJIbI
6) 38 mouekyn
B) 36 MOJIeKyI
Ckonbko Mosekya AT® obpa3yercs B IbIXaTeIbHOM 11enu 13 oaHoi Monekynsl HAJI-2H?
a) 1 monexyina
0) 2 MOJIeKYJIbI
B) 3 MOJIEKyJIbI
Opranu3Msbl, HCIIOJIB3YIOIINE XUMUYECKYIO SJHEPTHIO, HAa3bIBAIOTCS
a) pororpopHBIMU
6) xeMOTpO(HBIMU



B) OpraHoTpOo(HBIMU
Kakue nprxarenbHble CyOCTpaThl UCMONB3YIOTCS B TKAHEBOM JIBIXaHUHU B TIEPBYIO OYepeb?
a) JIUTTHA]IBI
0) yrJieBoIbl
B) OCJIKH
[Tpu aHa’pOOHOM JBIXaHUH B UTOTE 0Opa3yercs
a) MOJIOYHAsI KHCIIOTa
0) atanon u CO>
B) Boga u CO2
['mukonu3 npucyTcTByeT
a) B a@3pOOHOM JIbIXaHUH
0) B aHA3POOHOM JIBIXaHUH
Bbposxennem Ha3bIBalOT
a) a9poOHOE JbIXaHHE
0) aHa’poOHOE JbIXaHue

JAucuMIuIMHAPHBIA MOAYJIb 2.

Jdekyun 2.1. TTIPOU3BOJICTBO 3TUJIOBOI'O CIIMPTA

Paccmampusaemvie sonpocwi

XapakTepucTuKa CbIpbs I IIOJY4YEHUs 3TAaHONA, IPOAYKTAa U €ro ILEJIEBOr0 Ha3HAYCHUS:
IIPUMEHEHHE 3TAHOJIA B PA3JIMYHBIX OTPACIIAX; 3HAYEHHUE U HETOCTATKH IPOKKEH IIPU MOJyYECHUH
9TAHOJIA; CBIPbE U IOJIYYEHHs JSTUIOBOIO CIHUPTA U €ro OLEHKA, METOAbl U YCIIOBUA
IIPOU3BOJICTBA YTAHOJIA.

Jexyua 2.2. ITIPOU3BOJICTBO 3TUJIOBOI'O CITMPTA

Paccmampusaemvie sonpocwi

TexHomoruss MpOMU3BOACTBA 3TAHONA; CIIOCOOBI COBEPIIEHCTBOBAHUS IPOHM3BOJCTBA ITAHOIIA,
IIEPCIIEKTUBBl M INPEUMYILIECTBA IPUMEHEHHS pa3JIM4HbIX BUAOB MHMKPOOPraHU3MOB IS
IIOJIy4€HHUS 9TaHOJa; IPOU3BOACTBO 3TAHOJIA B KAYECTBE TOILUIMBA.

Jekyusn 2.3. TIPOU3BOJICTBO BUOI'A3A

Paccmampusaemvie sonpocwi

TexHonorus nosy4eHus: 6uoraza: OMOXUMHUECKUH U MUKPOOMOJIOTUYECKUN XapaKTep MpoIecca;
JTambl OMOMETAaHOTeHe3a; poJib OakTepuil Ha pa3IWYHBIX dTamax Mpolecca; CHocoObl
MPOM3BOJICTBA OMOTa3a; MPUMEHEHUE PA3IMUHBIX CYOCTPATOB JUIsl MOJTydeHus Ouorasa.

Jdexyus 2.4. TIPOW3BOJICTBO YIJIEBOJIOPOJIOB

PaCCMampueaeMble 60np06‘bl

HOJ'IyLICHI/IC yrﬂeBOI[OpOI[OB B Ka4CCTBC HCTOYHHKA BHCpFI/II/I; HpI/IMeHeHI/Ie OJHOKJICTOYHBIX
BOI[OpOCJ'IGfI AJI TIOJTYYCHHUS YTIJICBOAOPOAOB; TEXHOJIOTHS ITOJIYYCHHUA YTIICBOAOPOIO0B.

Jdexkyua 2.5. ®OTOINPONU3BOJCTBO BOAOPOJA

Paccmampusaemvre 6onpocwi

TexHonorus noay4eHus BoJOpoa: MpeBpalieHle YJHEPTUU COJIHEUHOTO CBETA; POJib (PEPMEHTOB B
rpoLecce; MyTy NoBbIIeHNs 3P (HEKTUBHOCTH (OTOCUHTETUYECKUX CUCTEM.

Jdexkyua 2.6. (CPII) ITPOU3BO/ICTBO BEJIKA OAHOKJIETOYHbIX OPTAHNU3MOB
Paccmampusaemvie sonpocwi

[lonyuenne Oenka MHKPOBOJIOpOCIEH: OCOOEHHOCTH MeTaboju3Ma MHKPOBOJIOPOCIEH;
KyJIbTUBHPOBAHUE MUKPOBOJOPOCIIEH B OTKPBITHIX OMOpEaKTOpax.

Konmponvnvie 6onpocwi
XapakTeprcTuKa MeTaboIrM3Ma MUKPOBOAOPOCIIEH



XapakTepucTuKa mpolecca KyJIbTUBUPOBAHHS MUKPOBOIOPOCIIEH B yCTAHOBKAX OTKPBITOrO THIA

Jdexuyusn 2.7. (CPIT) ITPON3BOJICTBO BEJIKA OJAHOKJIETOYHbBIX OPI'AHM3MOB
Paccmampueaemvie sonpocul

[MonydeHne Oenka MHKPOBOAOPOCICH: KYyJIbTHBUPOBAHHE MHUKPOBOJOPOCICH B 3aKPBITHIX
OropeakTopax; MoJIy4eHrne Oenka qpoxoKen.

Koumponvnvie éonpocwi
XapakTepucTuKa mpolecca KyJIbTUBUPOBAHUS MUKPOBOIOPOCIIEH B YCTAHOBKAX 3aKPBITOTO THUIIA
XapakTepucTrKa mpoiecca moay4eHus: OnoMacchl APOKIKEH

Jexyusn 2.8. (CPIT) DKOJIOTUYECKAS OLIEHKA TEXHOJIOI'Mi NCIIOJIb30OBAHU A
BMOMACCBHI

Paccmampusaemvie sonpocwi

DKoJoru4eckasl OleHKa TEXHOJOTUH HCMHOJIb30BaHUS OMOMACCHI: BKJIaJ OMOMAcChl B MHPOBOE
MIPOU3BOJICTBO PHEPIUHU; COBPEMEHHOE COCTOSHHE U IMOTEHIMAIbHBIE BO3MOXKHOCTH PA3BUTHUSA
6uosHepreTrku B Poccun

KOHmpOJZbele 680NnpocCyl
HaHpaBJ'ICHI/ISI HCIIOJIb30BaHKS OMOMACCHI OOHOKJICTOYHBIX OPraHU3MOB

Ilpakmuueckas paodoma 2.1.-2.3. OnpenencHue CPeIHECYTOYHOW MOTPEOHOCTH PA3IAIHBIX
IPYIII HACEJICHUS B SHEPTUH U €€ MHIIEBbIX HCTOYHUKAX [6]

Buvinonnenue pabomel, ogpopmienue nucbMeHHO20 omuema, 3auuma npaKmuieckou pabomol 8
OUANI02080M pedcUMe.

Ipakmuueckan pavoma 2.4.-2.6. OnpesiesieHrue MUIIEBON IEHHOCTH PalliOHA MTUTAHKs B BUJIC
mokasartesei HHTerpajIbHOro ckopa [6]

Buvinonnenue pa60mbl, 0470pM.7Z€HM€ NUCbMEHHO20 omyYena, sauuma l’lpCleM‘leCKOlZ pa60mbl 6
OUAI02080M pedcume.

Ilpakmuueckas padoma 2.7.—2.8. OueHka CTeNeHN COATAHCHPOBAHHOCTH THIIEBBIX PAIMOHOB
[6]

Buinonnenue pabomul, ogpopmienue nucbMeHHO20 omyema, 3aujuma npaKmuieckou pabomol 6
OUan02080M pexcume.

CPC no mooynio 2. IlpopaboTka TEOPETHYECKOI'O MaTepuaia, MOATOTOBKA K MPAKTHYECKUM
pabotam [6], mOAroTOBKA K KOHTPOJIBHOM padoTe.

Ilepeuenv 6onpocos k KOHMPOALHOU pabome

1. AnnapaTypHO-TEXHOJIOTHYECKas CXeMa MOIy4eHHUs 3TaHoJIa.

2. HpeI/IMYHIGCTBa 1 HCJAOCTATKU IMIPUMCHCHUSA PA3JIMYHBIX BUJIOB MUKPOOPIraHNU3MOB IJId IOy~
YeHUs ITaHOJIA.

. Otansl oylydyeHus ouorasa.

. XapakTepucTHKa mporecca (GoTonpou3BOJCTBA BOJIOPOIA.

. XapakTepucTHKa Ipouecca KyJIbTUBUPOBAHUS MUKPOBOJOPOCIIEN B OTKPBITBIX YCTAHOBKAX.

. XapakTepuCTHKa Ipolecca KyJIbTUBUPOBAHNUS MUKPOBOJIOPOCIEH B 3aKPBITHIX YCTAHOBKAX.
XapakTepucTUKa MoJydeHus Oellka IpoxoKel Ha THAPOIN3aTaX PaCTUTENBHOTO ChIPBS.
XapakTepHcTUKa Ipoliecca MoyyudeHus Oeska Jposkkel Ha yIieBOJOPOJHOM ChIpbE.
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5. VY4EBHO-METOJINYECKOE OBECIIEYEHUE 1151 CAMOCTOATEJBbHOM
PABOTbBI OBYYAIOIIINXCA

B menom BHeayauTOopHas caMoCTOATENbHas paboTa oOydaromierocs Mpu HM3YYEHHH Kypca
BKJIIOUYAET B ce0sl CJIETYIONINE BUIBI paboT:

—MpopaboTKy (M3yUeHUE) MaTEPUAJIOB JICKITU;

—YTeHHe U MPopaboTKy PEeKOMEHI0BaHHON OCHOBHOM U IOMOJHUTENBHOM TUTEPaTyPHI;

—IOATOTOBKY K MPAKTUYECKUM 3aHSATHIM;

—IOATOTOBKY K TECTUPOBAHUIO;

—IOATOTOBKY K KOHTPOJIBHOU padoTe;

—IOATOTOBKY K TEKYILIEMY U UTOTOBOMY (IIPOMEXYTOUYHAs aTTeCTalusl) KOHTPOJIIO 3HAHUI 110
JMCIUILIHHE (33a9€T).

OcHOBHast A0S CaMOCTOSITENBHONH pabOThl OOYyYalomUXCs MPUXOIUTCS HAa MPOpabOTKY
PEKOMEH/IOBAaHHOW JIUTEPATyphl C IIEJIbI0 OCBOEHUS TEOPETHYECKOro Kypca U MOATOTOBKY K
MPAKTUYECKUM 3aHATHSAM, TEMAaTHKa KOTOPBIX TIOJHOCTHIO OXBAaThIBAaCT COJAEp)KaHHUE Kypca.
CamocrosiTenbHass paboTa MO TMOATOTOBKE K MPAKTHUUECKUM 3aHATHSM IMPEANOaracT yMEHHE
paboTath ¢ MepBUYHON MHGOPMAITHCH.

Jnst mpoBeneHus] TPAKTUYECKUX 3aHITHH, I CaMOCTOSITEIBHOM paOOThl MCIOIB3YETCS
y4eOHO-METOINYECKOEe IToco0ue

bnaronpasoBa M.B., CanranoBa H.C. OCHOBBI OMOPHEPTeTHKH: METOJMYECKUE yKa3aHHs K
MPAaKTUYECKUM 3aHATUSM JJIsl CTYJEHTOB HampaiieHuid noarotoBku 19.03.01 «buotexnonorusy,
19.03.02 «IIpogykTsl nHUTaHHUA U3 PACTUTENBHOTrO Cbipbsi», 19.03.03 «lIpomgykTbl mnuTaHus
YKUBOTHOT'O ITPOUCXOKICHUS» OYHOU U 3a04HOM (popm 00ydeHust (31eKTpOHHAs BEpCus).

6. ®OHJ] OLIEHOYHBIX CPEJCTB JJIsI IPOBEJEHUSI TPOMEKYTOYHOM
ATTECTALIMM OBYYAIOLIUXCS MO JUCHUIIIUHE

. MeTaboym3M MUKPOOHOM KJICTKH.
. MeTo/1bl 1oJIy4eHHs. YUCTON KYJIbTYPbl MUKPOOPTaHU3MOB.
. Knmaccugukanus cnoco60B MUTaHUS KUBBIX OPraHU3MOB.
. XapakTepucTHKa aBTOTPO(HOro TUIA MUTAHHUS.
. Xapakrepuctika GoToTpoHOr0 THIIA TUTAHUS.
. XapaKkTepucTuKa reTepoTpopHOro TUNa MUTAHUS.
. XapakTepUCTHKa JTUTOTPOGHOIO TUIIA TUTAHUS.
. XapaKkTepUCTHKa aBTOJIUTOTPOGHOTO THIIA TUTAHUSI.
. Xapaktepuctuka (OTOaBTOTPOPHOTO TUIA MTUTAHUS.
10. IIutarensHbIE Cpeabl Ul KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.
11. CpaBHuTenbHASA XapaKTEPUCTUKA XUMHUUECKOTO U OMOTEXHOJIOIMYECKOT0 crioco0a moiyye-
HUS DTUIIOBOTO CIIUPTA.
12. [IpousBoacTBO GHorasa.
13. Ctpykrypa u poib ATO.
14. XapakTepucTUKa JAbIXaTebHBIX CyOCTPaTOB.
15. TIpotiecchl OKUCIEHUS U AEKapOOKCHUIMPOBAHUS B KJIETOUYHOM JIBIXaHUH.
16. IIpuBeauTe U ONUILNTE CXEMY INIMKOJIU3A.
17. TIlpuBeaute n onumute cxemy nukia Kpeodca.
18. IlpuBenuTe U 0XapakTEPU3YHUTE CXEMY JIBIXaTEIbHOM LIETIH.
19. Cxema u 6anaHc a3poOHOTO JIbIXaHUS.
20. Cxema 1 6anaHc aHa3POOHOTO JIbIXaHMS.
21. CpaBHUTENbHAS XapaKTEPUCTHKA PA3IUYHBIX CIIOCOOOB MOJIYYEHUS METaHa.
22. IlonyuyeHue yrieBoaopo0B U3 MUKPOBOJOPOCIEH.
23. IlosyyeHre MOJIEKYJISIPHOTO BOAOPO/IA.
24. XapaKTepHCTUKa CIIUPTOBOTO OPOXKEHUS.

O 00 1N DN AW —
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25. XapaKTepucTuKa MOJIOYHOKHCIIOTO OPOXKEHUSI.
26. XapakTepuCTHKa CUCTEMBbI INIMKOT€H—MOJIOYHAas KUCIIOTa.
27. Dkonoruyeckas OlleHKa TeXHOJIOTUN UCTIOIBb30BaHUSI OMOMACCHI.
28. CoBpeMEHHOE COCTOSHUE U IOTEHLHUAIbHBIE BO3MOXHOCTU Pa3BUTHUsI OMOSHEPreTHUKU B
Poccun.
7. PEKOMEHAYEMAS JINTEPATYPA

OcHnognas numepamypa

1. EdumoBa M.B. BBemenue B mNpuKIagHyH0 OHWOTEXHOJOTHIO: YueOHOE mocodue. —
[TerponasnoBck-Kamuarckuit: Kamuarl' TV, 2003. — 100 c. (45 3x3.).

2. KnynoBa C.M., Eroposa T.A., )KuByxuna E.A. buorexnomnorus. — M.: Akagemus, 2010. —
256 c. (20 5k3.).

/Jlonoanumensvnan numepamypa

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

4. Eroposa T.A., Kinynoa C.M., )KuByxuna E.A. OcHOBbI OnOTeXHOIOTHU. — M.: AKajeMus,
2008. — 208 c. (8 7k3.).

5. CanrranoBa H.C. OcHOBBI OMO3HEPTEeTUKH: YU4eOHOE ITOCOOHE AJIS CTYACHTOB CIIEITUATBHOCTH
260302.65 «TexHonorust peIObl U PHIOHBIX MPOAYKTOB» U HampasieHus 260100.62 «Texnomorus
NPOAYKTOB THTAaHHs» OYHOW M 3a04HOM ¢opMm oO0ydenus. — IlerpomaBnoBck-Kamuarckuid:
Kamuatl' TV, 2010. — 79 c.

Memoouueckue yKkazanus no OUCYUNIUHE

6. bnaronpasoBa M.B., CantanoBa H.C. OcHOBBI OMOPHEPreTHKH: METOANYECKHE YKA3aHUS K
MPaKTUYECKUM 3aHATUSIM I CTYyACHTOB HampaiieHuid noarotoBku 19.03.01 «buotexnonorusy,
19.03.02 «IIpogykTsl nHMTaHHUA U3 PACTUTENBHOrO ChIpbs», 19.03.03 «lIpogykrsl mnuTanHus
JKUBOTHOT'O ITPOUCXOKICHUS» OYHOU U 3a04HOM (popm 00ydeHus (31eKTpOHHAs BEpCHs).

8. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOMI

CETHU «MHTEPHET»
1. buosHepreruka: [DnexTpoHHbBIH pecypc]. - Pexum JlocTyna:
http://www.biotechnolog.ru/ext/biogas.htm
2. Ilomydyenue Oenka OJHOKJIETOYHBIX OpPraHM3MOB: [DIEKTpOHHBIH pecypc]. — Pexum
nocryna: http://life-prog.ru/l_32024 poluchenie-belka-odnokletochnih-organizmov-boo.html
3. INomyuenue Ouorasa: [DnEeKTPOHHBIN pecypc]. — Pexum JocTymna:

http://biofile.ru/bio/22526.htmIPoccuiickoe oOpa3oBanue. dDenepanbHblii MOPTAT: [DIEKTPOHHBIN
pecypc]. — Pexxum nocryna: http://www.edu.ru

4. CaHUTapHBIM KOHTPOJIb MPOU3BOACTBA MSCHBIX KOHCEPBOB: [DIEKTPOHHBIN pecypc]. —
Pexxum nocryna: http://pandia.ru/text/79/494/4217.php

5. DnekTpoHHO-OMOMMOTeYHAas: cucteMa «eLibrary»: [Onekrponnsiii pecypc]. — Pexum mo-
cryna: http://www.elibrary.ru

6. DnekrpoHHO-OnONMMOTEUHAst cucteMa «bykBoemy: [DnekTpoHHBIH pecypc]. — Pexxum no-
cryna: http://91.189.237.198:8778/poisk2.aspx

7. Dnextponnbie katanoru AWUBC MAPKSQL: «Kaurm», «Cratem», «/luccepramumy,
«Y4eOHOo-MeToAuYecKast IuTepaTypa», «ABropedeparsl», «/lenozutapuslii GoHI»: [DIEKTPOHHBIN
pecypc]. — Pexxum nocrtyma: http://www.vzfei.ru/rus/library/elect lib.htm

8. DnekrponHas 6ubnuoreka nucceprauuit PI'b: [Dnextponnslii pecypc]. — Pexum nocrymna:
http://www.diss.rsl.ru
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9. METOAUYECKHUE YKA3AHUA JJISA OBYYAIOIIIUXCS IO OCBOEHUIO
JUNCHUIIVIMHBI

Meroauka npenoaaBaHusi JaHHOW AMCIUIUIMHBI IPEANOJAaracT YTeHUEe JICKIUH, MpOBEICHUE
MPAKTUYECKUX 3aHATHH, TPYIIOBBIX U MHAUBHUIYabHBIX KOHCYJIbTALUN 110 OTAEIbHBIM (Haubosee
CJIOHBIM) CHEIUPUICCKIM TIpodJieMaM TUCHUILTUHEL [IpegycMoTpeHa camocTosiTenbHas padboTa
00y4aromuxcs, caMOCTOsATeNbHAsT paboTa oO0ydaroluXcsl MOJ PYKOBOJCTBOM IpenojiaBareis, a
TaKXe MPOX0KICHUE aTTECTAIIMOHHBIX UCIIBITAHUN TIPOMEKYTOYHOU aTTeCTAlUH (3a4eT).

B xone nexuuii cTyJeHTaM cielyeT MOATOTOBUTh KOHCIEKTHI JEKIUI: KPaTKO, CXEMaTHYHO,
MOCIIEI0OBATEIHHO (PUKCHPOBATH OCHOBHBIC TOJIOXEHHS, BBIBOIBI, (DOPMYIUPOBKH, OOOOIICHUS;
MIOMEeYaTh BayKHbIE MBICIIH, BBIJENIATH KIIOUYEBBIE CII0BA, TEPMHUHBL; TPOBEPSITH TEPMUHBI U TIOHSATHS C
MOMOIIbIO SHIIMKJIONEINM, CIIOBapell, CIIPAaBOYHUKOB C BBIMMCHIBAHHEM TOJIKOBAHUW B TETPa[lb;
0003HAaYUTh BOIPOCHI, TEPMHUHBI, MaTepuaji, KOTOPHIA BBI3BIBAET TPYAHOCTH, IOMETHTH H
MONBITATHCSI HAUTH OTBET B pPEKOMEHAyeMOM suteparype. Ecim camocTosTenbHO HE ynaaercs
pa3obpaTbcsi B MaTepuaje, He0OXoaAuMo chOpMYIIMPOBATh BOIPOC U 3a/aTh MpPErnojaBaTesio Ha
KOHCYJIbTAIlNH, Ha MPAKTUYCCKOM 3aHSITHU. Y ACTUTh BHUMAHUE TOHSATUSAM, KOTOPBbIE 0003HAUCHBI
00s3aTeNbHBIMH, JUIS KaXKJOW TEMBbI JUCIUILTAHBL.

Y4eOHbIC 3aHITHSI MPAKTUIECKOTO TUIIA BKITFOYAIOT B Ce0sI BBIITOJIHEHUE pa0OThI, 0(hOPMIICHHE
MUCHbMEHHOTO OTYETa, 3aIIUTY MPAKTUYECKON paboThl B AMAIOTOBOM PEXKUME.

B xozxe rpynmoBbIX ¥ UHIMBHUAYAJIbHBIX KOHCYJIbTAIIMN 00yYaronuecss UMEIOT BO3MOKHOCTh
MOJYYUTh KBATU(DUIMPOBAHHYIO KOHCYJIBTAIUIO 110 OPraHU3aIi CAMOCTOATEIHLHOTO YIPaBIICHUS
COOCTBEHHOM JIESTENIbHOCTHIO HAa OCHOBE aHAJM3a WMEIOIIETOCS y CTYJEHTa ONbITa O0y4YeHHS,
UCIIONIb3YEMBIX YUYEOHBIX CTpaTeruil, yepe3 o0CyKJI€HHE CUIIBHBIX CTOPOH WM OTPAHUYEHHUI CTHIIS
YYCHHS, a TaKXKe IOUCK PECYpPCOB, MPEIOCTaBISEMBIX BY30M ISl JOCTHKEHHUS HAMEUEHHBIX
pe3yNbTaTOB; M peuleHHs] y4eOHBbIX 3ajad, AJig MOATOTOBKM K MHTEPAKTHUBHBIM 3aHSTUAM, JUIS
MOATOTOBKA K KOHTPOJIbHBIM TOYKaM, B TOM 4YHCJE€ HMTOTOBOW; JETajJbHO MpopadaThIBaTh
BO3HHUKAIOIIKE MPOOJIEMHbBIE CUTYAllUU, OCYLIECTBIIATH MOMCK BApPUAHTOB UX PELICHMUS, ONPEACTATh
MPEUMYIIECTBA U OTPAHUYCHHS UCIOJIb3YEMbIX CPEICTB JJIS PEIICHHS MOCTaBIEHHBIX Y4eOHBIX
3aja4, OOHapy>KMBaTh HEOOXOJUMOCTh HW3MEHEHHUs CIOCOOOB OpraHU3alluud CBOEH paboThI.
OOyuJaromuecs: UMEIOT BO3MOKHOCTh MOJYYUTh KBaTU(UIIMPOBAHHYIO KOHCYJIBTAIIMIO TIO TeMam
JTUCITUIIMHBI, BOMPOCAM, Ha KOTOpbIe OOYYalOUIMIiCsl HE CMOT CaMOCTOSITENIbHO HalWTH OTBET B
peKOMeH1yeMOH JTUTepaType.

CamocTtosTenpHas paboTa MOJ PYKOBOACTBOM mpemnojaBatens. OOydarommuecs caMOCTOS-
TEJTLHO OCBAaMBAIOT OMpPEACIEHHBIE TEOPETHUECKUE BOMPOCH! TUCIUIUIMHBI, TOJIb3YsACh KOHCIIEKTOM
nexuuii, npeacrasieHHbIM B DMOC. [IucbMeHHbIE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI 110 TEMaM TE0-
peTudeckoro Mmatepuaia odyyatomuecs pazmeniaror B JMOC.

CamocTtosTenpHas paboTa CTyJeHTa M0 AUCIUIUIMHE BKIIIOUAET TaKUe BUIbI paOOTHI KaK:

— COCTaBJICHHE KOHCIIEKTOB OCHOBHBIX IOJIOKEHUM, MOHATHI, ONPEACICHUN, OTACIbHBIX
HanboJee CI0XKHBIX BOIIPOCOB;

— COCTaBJICHHE OTBETOB Ha OCHOBHBIE BOMPOCHI U3yUYaeMbIX TEM;

— MOJITOTOBKY K MPaKTUYECKUM 3aHATHUSAM;

— IOJTrOTOBKY K KOHTPOJIbHOM pabdoTe;

— MOATOTOBKY K TECTUPOBAHMUIO.

B xome camocTosiTenpHOM paOOTBI CTYAEHT JOJDKEH CHCTEMATHYECKH OCYIIEeCTBIIATH
CaMOCTOSITENILHBIN KOHTPOJb XO/Ja U Pe3yJbTaTOB CBOEH pabOThI, OCTOSIHHO KOPPEKTUPOBATH U
COBEPIIIEHCTBOBATH CIIOCOOBI €€ BBHITTOJTHCHHUS.

10. KYPCOBOJ IMPOEKT (PABOTA)

BrinonHenne KypcoBoro mpoekrta (paboTbl) He IPEIyCMOTPEHO YUEOHBIM IJIAHOM.
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11. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJIb3YEMBIX ITPA
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O MTPOIECCA 110 JUCHUIIINHE,
BKJUIIOYAS IEPEYEHD ITPOI'PAMMHOI'O OBECIIEYHEHUSA U
NHO®OPMAIIMOHHO-CIIPABOYHbBIX CUCTEM

11.1 IlepeyeHb MH(OPMAUMOHHBIX TEXHOJIOTHH, MCIOJb3yeMbIX NPH OCYIIECTBJIEHUH
00pa3oBaTeILHOIO NpoIlecca

—3JIEKTPOHHBIC 00pa30BaTEIIbHBIC PECYPCHI, MPEACTaBICHHBIC B 1. 8§ paboyeli mporpaMMBbl THC-
LUTUIHHBL,

—HCTIOJb30BaHKE JIEKTPOHHBIX MTPE3CHTAIINN;

—H3y4YCHHE HOPMATHBHBIX JOKYMEHTOB Ha O(UITHAIBLHOM caiiTe (heiepaIbHOr0 OpraHa UCIoJi-
HUTEJIBHOH BJIACTH, MPOPAOOTKA JOKYMEHTOB;

—HMHTEPAKTUBHOE OOIICHHE C 00YyJaIONIMMUCS U KOHCYJIbTHPOBAHUE MTOCPEIACTBOM DJIEKTPOH-
HOM mouThl, a Takxke B ONOC.

11.2 IlepeyeHb NPOrpaMMHOrO oOecmeYeHHusi, HUCIOJIb3yeMOr0 IPH OCYLIeCTBJICHHH
o0pa3oBaTeIbHOIO Mpolecca

[Tpu ocBOCHMH TUCIHUILIMHBI UCIIOJIb3YETCS JIMLIEH3UOHHOE TPOrpaMMHOE 0OecTieueHHe:

—orneparroHHbie cucteMbl Astra LinuX (wiin uHas ornepaliioHHasl CHCTEMa, BKITIOYEHHAs B pe-
€CTp OTEYECTBEHHOI'O MPOrPAMMHOI0 00ECIIEUEHNs);

—KOMIUIEKT 0(uCHBIX TiporpamMMm P-7 Oc¢uc (B cocTaBe TEKCTOBOTO MPOILECCOPa, MPOTPAMMBI
paboThl C SNEKTPOHHBIMH Ta0IHUIIAMU, TPOrPAMMHBIE CPEJICTBA PEIAKTUPOBAHUS U JEMOHCTpPALIUU
[IpEe3CHTALNN).

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

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJINHBI

Jlng mpoBelneHUs 3aHATUN JIEKIMOHHOIO THIA, NPAKTHYECKUX 3aHATHM, TIPYNIOBBIX U
VUHAUBUAYAIbHBIX  KOHCYJbTAllMM, TEKyIIero KOHTPOJIA U IMPOMEXKYTOYHOM aTTecTaluu
ucnonb3yercs ydeOHas ayauropust 6-308, B KOTOPYIO BXOJIUT HaOop MeOenu yuyeHHuecKoi Ha 32
IIOCaI0YHBIX MeCTa, | ayuTOpHAas TOCKa ¢ MOACBETKOM, 1 cTos 1 1 cTyn A mpenogaBareis.

Jns camocTosTenbHON paboThl 00yJaromuxcs UCMosb3yeTcs yueOHas ayauropusi 6-407, B
KOTOpPYIO BXOAMT HabOp MeOenn y4yeHHYeCcKOW Ha 28 MocaJlouHbIX MecT, | ayauTopHas JocKa C
nojacBeTkor, 1 crom m 1 cTynm ans mpemnojaBaTens, MHTEPAKTHBHAs JOCKa, CTEHJbl, Habop
TEXHUUYECKOH, HOPMAaTHUBHOW M TMpaBOBOW JOKYMEHTallMU. AyYAWTOpUS OCHAIllleHa pabodynMu
CTaHLUSAMH C YCTAaHOBJICHHBIM ITPOrPAaMMHBIM 00€CIIEUeHUEM.

Jlnsg camocTosATenbHOW pabOoThl O0YYaIOIIMXCS HUCHOJB3YETCS Takke KaOWHEeT ydeOHo-
uccienoBareabckoi pabotel 6-406, 060py10BaHHBII KOMIUIEKTOM Yy4eOHON MeOenn, KOMIIbIOTEPOM
C JIocTynoM B MH(GOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHYIO ceTh «VHTEepHET» U B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYIO CPEely OpraHU3alluu, IPUHTEPOM U CKAaHEPOM.

TexHuueckue cpeacrBa oOyueHHs Ui TpeAcTaBiIeHus ydeOHOW HH(opMaruu O0bIION
ayJIMTOPUU BKJIIOYAIOT ayJUTOPHYIO JOCKY, MyJIbTUMEANITHOE 000pyI0BaHKe (HOYTOYK, TPOEKTOD,
MOOWJIBHBIN SKpaH).
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JIONMOJIHEHUSI U UBSMEHEHMS B PABOUYEN ITPOT'PAMME

JlomosiHeHusi M U3MeHeHMsI B padoueii mporpamMmme 3a / Y4eOHbIi ro/

B pabouyro nmporpammy 1o auciuruimae « OCHOBBI OMOIHEPTETHKIY ISl HAIIPABJICHUS TTOTO0-
ToBKU 19.03.03 «IIpoayKThl MUTAHUS KUBOTHOTO MPOUCXOKICHUSY BHOCITCS CIAEAYIOIINUE JTOMOJ-
HECHUS U U3MCHCHHSL:

I[OHOJ'IHGHI/ISI N U3MCHCHUS BHCC

(momxuOCTH, ®.1.0., MoaNHCH)

PaGouass mporpamMma mepecMoTpeHa W oj00peHa Ha 3acemannu Kadenpsl «TexHomoruu
MUIIEBBIX POU3BOJICTB»
« _» 202 1.

3aBemyromuii kadeapoit / /
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