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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucuunza 51.B.01.04 MonekysnsipHasi 0Mo0orysi 1 OMOTeXHOJIOTHSI OTHOCHUTCS K YacTH, (hOPMUPYeMOit
yuaCTHMKaMH 00pa30BaTeIbHbIX OTHOLLIEHHH 00pa30BaTe/IbHOM MPOrPaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

cucmemHblii Nno0xo0
ona

peweHus
nocmaeneHHbIX 3a0au

3a0au

HYK-1.2: Ymeem
npuobpemamsb HO8ble 3HAHUS
Ha OCHOBe aHaAu3d, CuHMe3sa u
opyaux mMemooos;
ocyujecmensimb NOUCK
UHGopmayuu no HayuHbim
npo6aemam, OMHOCAWUMCS K
npogeccuoHanbHoli obnracmu
HYK-1.3: Bradeem Hasblkamu
HAyYHO20 NOUCKA U
npakmuueckoli pabomnt ¢
UHGOPMAYUOHHBIMU
UCMOYHUKAMU, A0eK8aAMHO20
uUCnoAb308aHUs UHGoOpmayuu,
noayueHHou u3 meoua u
Opyaux UCMOUHUKO8 015
peuwleHuUst NOCmMasneHHbIX
3adau

6uomexHonoauu;

- cneyucpuxy cucmemHozo
nooxoda 04151 pewieHust
nocmaeneHHbIX 3a0au 8 3moti
obaacmu 3HaHuil

HYK-1.2:

Ymemb

- npuobpemamsb HO8ble 3HAHUSA
no MoneKyasipHol buonoauu u
6uomexHo/n02UU HA OCHOBE
aHanusa, cuHmesa u opyaux
Memooos;

- ocyujecmsnsimb NOUCK
UHGopmayuu no HayuHbim
npo6aemam, OMHOCAWUMCS K

npogeccuoHanbHoli obaacmu

HNYK-1.3:

Bnademb

- HABbIKAMU HAYYHO20 NOUCKA U
npakmuueckoli pabombl ¢
UHOPMAYUOHHBIMU
UCMOYHUKAMU,

- npuémamu adeK8amHo20
uCnoAb308aHuUs UHGopmayuu,
nosy4eHHoll u3 meouda u opyaux
UCMOYHUKO8 01151 pellieHUs]
nocmasesneHHbIX 3a0ay 8 obaacmu
MonekynspHol buonoauu u
6uomexHosno2uu

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
YK-1: CnocobeH HNYK-1.1: 3uaem npuHyunbl HYK-1.1: oknad-npezeHmayus
ocywecmensimb cbopa, ombopa u 0606weHus | 3Hamb 3adauu SK3amen:
NOUCK, Kpumuyeckuu | yychopmayuu, cneyuguky - npuHyunbI c6opa, oméopa u Tecm KOHMDObHbLE
aHanus u cuHmes p
CUCMeMHO20 no0xoda 01 0606wjeHuss uHopmayuu no KonmposabHas
uH$opmayuu, 5 80NnpoChl
pelleHuss NoCMaeneHHbIX MONeKyAspHol buonoauu u paboma
npumeHsimb




ITKP-4: CnocobeH HUIIKP-4.1: 3naem HUIIKP-4.1: /JToknao-npesenmayust
oceaueamn u coodepicaHue, CyWHOCNb 3Hamb 3aoauu
p > oy ’ OK3ameH:
amanusuposamb 3GKOHOMEPHOCIU, NPUHYUNDL U |- MOAEKYAAPHbIE OCHOBbI Tecm KOHMpOAbHbIE
6asoeble HayuHo- p
0CcobeHHOCMU U3yuaembix XpaHeHusi, peanuzayuu KoumposnbHas n
meopemuueckue . N 60npochl
si8eHull U npoyeccos, 2eHemuueckoli uH¢popmayuu; - paboma
npedcmaeneHust 0 p
cywrocmu, azoeble meopuu 8 30KOHOMEPHOCMU MONEKYASIPHbIX
3GKOHOMEpHOCTISIX, npedmemuoli obnacmu, a OCHO8 Hac/nedcmeeHHOCmU U
npuHyunax u makoice posb yuebHo20 U3MEeHUUBOCMU; - OCHOBHbIEe
ocobeHHoCmsX npedmema/ 06pazoeamenbHOlU | NPUHYUNBI u Memoobl!
A8leHUU U NpoYeccos | ohaacmu 8 ¢popmuposanuu 2eHemu4ecKo20
& npedmemkoil HAY4HOIi KAPMUHbI MUPA; aManusa
obaacmu .
0CHOBbI 0bUjemeopemMuyeckux | MUKPOOP2aHU3MO8, pacmeHul,
ducyuniuH 8 obwseme, JICUBOMHDIX U UeN08eKd;
HeobXxo0umom 0151 pelleHus - NPUHYUNbI U cnOcobb!
npogeccuoHanbHbIX 3a0ay co30aHus U
UITIKP-4.2: Ymeem cogepueHcmeosaHus 06seKmos
aHanusuposamsb 6a3oeble 6uomexHonoz2uu Memooamu
Hay4HO-meopemuyeckue K/1emouHoli u
npedcmasneHust 0 CywHoCcmu, 2eHemuueckoll
3AKOHOMEPHOCMSX, UHJICeHepuU, a Makice ponb
npuHyunax u 0cobeHHoCcmsx MoneKynspHol buonoauu u
u3yuaembix sieneHull u 6uomexHono2uu 6
npoyeccoe 8 npeomemHol ¢opmuposaHuu Hay4yHou
obaacmu 3HaHull KapmuHbl MUpa u 8 pewieHuu
HUIIKP-4.3: Bradeem npogeccuoHanbHbIX 3a0ay
pazAuUHbIMU Memooamu
aHaaU3a OCHOBHbIX Kamez2opuli
PUY K P-4.2:
npedmemuoli obnacmu 3HaHull
Ymemb
- aHanusuposamp 6azoeble
HayuHo-meopemuueckue
npedcmaeneHus o CywHocmu,
3aKOHOMEePHOCMSX, NPUHYUNAx u
0C0b6eHHOCMAX MONEKYASPHbIX
si8eHuUll U npoyeccos 8 Kiaemke
UTIKP-4.3:
Baademb
- paznuyHbIMU Memodamu
aHaaU3a OCHOBHbIX Kamezaopull
npedmemuoli obaacmu 3HaHull
OUCYUNIUHBI MOAEKYASIPHAS
6buosnozus u buomexHonozus
ITKP-8: CnocobeH HUIIKP-8.1: 3Haem HUIIKP-8.1: /JToknao-npezenmayust
ucnosnb3zoeamb Memooosoauio, 3namb Tecm .
OK3aMmeH:
meopemuteckue u meopemuuecKue 0CHOBb! U - Memodosnozuio, KOHMpOAbHbIE
npakmuueckue P
mexHon02UU Hay4YHO- meopemuueckue OCHO8bI U n
3HaHUA 08 60npoCh!

NOCMAHoeKU U
peweHust
uccne00eamenbCKux
3a0au u opealuzayuu
npoekmHoil

uccnedosamenbckoll u
npoekmuoti OesimenbHOCMU 8
npedmemuoli obnacmu (8
coomeemcmeuu ¢ npoguiem u

mexHo/n02UU HAY4HO-
uccnedosamenbckoll u
npoekmHoii dessmeabHOCMU 8
npedmemuoli obnacmu




OdessmeabHOCMU
obyuarowjuxcs/eocnu
MAHHUKOB 8
npeomemHou
obaacmu (8
coomeemcmeuu ¢
npocpunem u (unu)
cpepoti
npogeccuoHanbHoul
desimesnbHOCMU)

(unu) cpepoti
npogeccuoHanbHou
desimeabHOCMU)

HUIIKP-8.2: Ymeem
ocywecmensimb pykogooCcmeo
npoekmHotl,
uccnedosamenbcKoll
0esimenbHOCMbIO
obyuarowjuxcs /
80CNUMAHHUKOB;
0p2aHU308b18aMb
KOH¢pepeHyuu, ebicmasKu,
KOHKYPCbl U UHble
Mmeponpusimust 8
coomeemcmayroujeli
npedmemuoli obaacmu u
ocywjecmessimb NOO20MOBKY
obyuarowjuxcs /
80CNUMAHHUKOB K YUacmuio 8
HUX

UIIKP-8.3: Baadeem
Haeblkamu peanusayuul
NPOeKmoe pasauuHbiX MuUnoe

MonekynspHoll buonoauu u

buomexHono2uu

HIIKP-8.2:

Ymemb

- ocyujecmensimb pyKkogoocmeo
npoexkmHoti, uccaedosamenbcKoli

OesimenbHOCMbIO 0OYUAOWUXCS;

- Op2aHU308bIBAMb
KOH(epeHyuu, OmKpbimble U
UHble Meponpusimusi 8
coomeemcmeytoujeli
npedmemuoil obaacmu
MonekynspHol buonoauu u
6uomexxonoauu u
ocyujecmensimb n0020MmMoeKy
00yuaWuxcst K yuacmuio 8 Hux

UITIKP-8.3:

Bnademnb

- HA8bIKaMU peanuzayuu
NpoeKmoe pasAuuHbIX MUNo8 no
MosekysipHoll buonoauu u
6uomexHonoauu

3. CTpyKTypa U cojepkKaHHe AUCLUILIUHbI

3.1 TpyAoeMKOCTb AMCLUTI/IUHBI

oyHasg

OO01ast TPYA0eMKOCTb, 3.€. 12

Yacos 1o yue0HOMY IJIaHY 432

B TOM YHCJIe

ayUTOpHbIE 3aHATHSA (KOHTAaKTHas padoTa):

- 3aHATHSA JIEKLUOHHOI0 THUMA 46

- 3aHATUS CEMHHAPCKOr0 TUMA (MpaKTHYeCcKue 3aHATHA / TabopaTopHbIe PadoTh) 92

- KCP 4

camocTosTe/IbHasA padora 200

ITpomexyTouyHas aTTecTanysa 90
JK3aMeH

3.2. CogepyxaHue JUCHUILIMHDI

(cmpykmypuposaHHoe no memam (paszoenam) C YKA3aHUem OmMBeOeHHO020 HA HUX Koauuecmeda
akademuyecKux udacos u 8uobl yueOHbIx 3aHamull)

‘ HaumeHoBaHue pa3fesioB ¥ TeM JUCLIATUIMHBL

‘ Bcero ‘

B TOM uuc/e




(uacer) KonrakTHas pabora (pabota Bo
B3aMMO/IeHICTBUY C TIperojaBaresiem),
Yyachl U3 HUX
SaHATHS CamocTosiTe/nbHast
CeMHHapCKOro pabora
REVCEE TUMa o6yuarowyerocs,
JIEKLJMOHHOTO | (TpaKkTHyeckue | Bcero Hackl
TUMa 3aHsATHs/nabopa
TOpPHbIE
paboThI), Uacel

0 0 0 0 0

o) o) o) o) o

0 0 0 0 0
9 cemectp MosnekysisipHasi 6uosiorust Tema 1. BBeZieHHe B MOJIEKY/ISIPHYTO 18 9 4 6 12
6uosoruto. I'eHoM BUpPYCOB
Tema 2. 'eHoM NpoKaproT 22 2 6 8 14
Tema 3. 'eHoM 3yKapuoT 22 2 6 8 14
Tema 4. THK 24 4 6 10 14
Tema 5. PHK 24 4 6 10 14
Tema 6. ['eHeTHUecKast UH)KeHepUst 28 4 10 14 14
Tema 7. MoJieKkyJ/isipHble OCHOBbI UMMYHHUTETA 22 4 6 10 12
10 cemectp buortexHonorus Tema 8. Beezienrie B 6roTexHosoruto. OCHOBBI 9 4 8 1 20
TIPOMBILLIEHHOH OUOTEXHOIOMH
Tema 9. DH3UMaTHUeCKass MH)KeHepHUs 32 4 8 12 20
Tema 10. OCHOBBI KIIeTOYHOW MHXXEHEPUH 42 6 12 18 24
Tema 11. Dkosoruueckasi GOTEXHOJIOTHs 40 6 12 18 22
Tema 12. HaHo61OTEXHOIOTUU 32 4 8 12 20
Arrecrarus 90
KCP 4 4
HWTtoro 432 46 92 142 200

Copiep>kaHue pa3/e/ioB U TeM [JUCIUILTUHBI

9 cemectp MonnekysisipHast GU0OTHST

Tema 1. BBezeHrie B MOsieKy/isipHy10 Orosoruto. ['eHOM BUPYCOB
Turnbl reHeTUUECKOT0 MaTepyasa U MexaHW3M ero peryiMKalliy y pasHblX BUPYCOB. THUIIbI B3aUMO/eCTBUS
BHpYCa C K/IeTKOW-X035MHOM. XapaKTepUCTHKa HeKOTOPBIX BUPYCOB — A, rpurma, CIT1/]a, OHKOBUpYCOB.

[IpoucxoxkgeHre BUPYCOB U UX POJIb B 3BOJIFOLIUU.
Tema 2. 'enoM npokapuon

CrpyKTypa 6aKTepra/ibHOM XpOMOCOMBI ¥ TIPOKAPUOTHUECKUX FeHOB. bakTepuabHble Tia3Mufsl, IS -

3/IeMeHThI ¥ TPAHCII030HbI OaKTepuid.
Tema 3. 'eHoM 3yKapuoT

OTtunTenbHbIe 0COOEHHOCTH 3YKapUOTHYeCKUX TeHOMOB. CTpyKTypa XpoMatuHa. CTpyKTypa

5yKapuoTHueckux reHoB. HesimepHble reHoMbl. JJHK MuTOXOHAPMI U X/10pOMIaCcTOB. BaHKU HYK/I€0TUIHBIX
Triocie/joBaTeIbHOCTeH, mporpaMMa «I"eHoM uesioBeKa». [10ABMKHBIe TeHeTUUeCKUe 3/IeMeHThI U IBOJIIOLIUS

reHOMOB.
Tema 4. THK

[TepBuuHasi 1 Makpomoseky/sipHasi ctpykTypa JHK. TTonumopdusm JHK u ux cBepxcrivpanu3arusi.
Peruukanms pasivunbeix JHK u ee perysaius. Peruvkariys IpoKapuOTUUECKUX U 3YKapUOTUYeCKUX FeHOMOB.
Tonowuszomepassl, npatiMasel, JIHK-momMepassl, [JJHK-murasel. TenoMepHbie riocsieoBaTesibHocTH JTHK.
[ToBpexxpenus u penapauus JHK. MonekynspHas ocHoBa MyTativid. IIprunHbl MyTarmid. CUCTeMBI 3alUATEI
JHK y npokapuoT. OCHOBHbIe THUIIbI pemapalyii — poTopeakTHUBaLus, SKCLIU3MOHHAs, TTOCTPer/IMKaTUBHas,




MHUCMAITY -, SOS — penaparym.

Tema 5. PHK

Konuenuua «Mup PHK». Ctpoenne nPHK, PHK-nosimmepas npokapuot u 3ykapuoTt. CTpyKTypa IpoOMOTOPOB
Y TEDMUHATOPOB Y MPOKapuoT U 3ykapuoT. Ctpoenne TPHK. Ocobenroct pPHK y poKapHoT U 3yKapuoT.
CTpyKTypa TPaHCKPUIITOHOB U PeryJIsiLiiy TPAHCKPUIILIUU Y TIPO- U 3yKaproT. B3auMOOTHOLLIeHKe TIPOLIeCCOB
TPaHCKPUIIWHY, TPAHCIALUH 1 Aerpaganyu HPHK ripokaproT u 3ykaproT. KOHCTUTYTUBHBIE Y MHAYLIMOE/TBHbIE
¢depmenTsl. Konnenmus onepora ®. XKakoba u K. MoHo. JIakT03HbII ¥ TpUNTO(AHOBBIH OIEPOHHI,
MexaHu3Mbl ux perynsiyu. [Tporieccunr PHK. Critaiicusr u ero Buzibl. O6paTHasi TpaHCKPUITIHSA. TpaHC/ISIMS.
OcHOBHBIe CBOMCTBa reHeTHYeCcKoro Kozia. CUHTe3 MOUIeNTHAHBIX 1ierleid: MHULUALIYS, 3/IOHT allus,
TepMHUHALUA Y IIPO- U 3YKapHuoT.

Tema 6. ['eHeTHUeCKast UH)XKeHePUs

OCHOBBI TeHETUUECKOW WHXKeHEPUU: PeCTPUKIIMOHHBIN aHa/T|3, KIOHUPOBaHWe, THOpUM3alus, Onpe/ieieHue
HYK/IeOTHAHBIX TTocinenoBatensHOcTel [JJHK 1 PHK, xumuueckuii cunTe3 reHoB. ['eHeTrueckast peKOMOUHALIUS
C y4acTHeM MOJBWKHBIX TeHeTUUeCKHUX 371eMeHTOB. BeKTopbl, MpuMeHsieMble B TeHHOM NHKeHepuH —
T1a3Mupl, Gary. I'aBHbIe ZOCTHXKeHHUs B 00/1aCTH TeHHOM WH)XKeHepUH — TI0JTyueHHe TPaHCTeHHBIX
OMO/IOrUUeCKH AaKTUBHBIX BEIIIeCTB - UHCY/IMHA, COMAaTOTPONWHA, COMaTOCTaTHHA, MHTephepoHa u Ip.,
CO3/IaHMe TPAHCTeHHBIX PACTeHHH 1 )KUBOTHBIX. [Ip06JIeMbI 1 1epCeKTHBBI TeHeTHYeCKON UH)KeHepUU
pacTeHUiA.

Tema 7. MosieKyJisipHble OCHOBbI UMMYHUTETA

I'ymMopanbHbIA, KTeTOYHLIM UMMYHUTET. THIibl TMMGOLIMTOB ¥ UX PO/b B )OPMUPOBAaHUN Pa3HBIX BUJOB
umMMmyHHTeTa. CTPYKTYpa IMMYHOTIO0Y/TMHOB. I'eHeTHUECKU KOHTPOJIb UMMYHUTETa. MOHOK/IOHA/TbHEIE
aHTUTeJIa.

10 cemectp buoTtexHonorus

Tema 8. Brezennie B 6roTexHO0/0TMI0. OCHOBBI IIPOMBILIIEHHOW OMOTEXHOIOTHH

TexHo/IOrYecKre 0CHOBBI OMOTeXHOIOTMUeCKHUX MTPOU3BO/CTB. [IpUHIUITMaIbHasK TeXHO/IOrnYecKasi Cxema
nipon3Bo/cTBa. [Togbop mraMMoB-nipoAiyLieHTOB. Chipbe. [IpOM3BOACTBEHHBIE TUTATeTbHbIE CPeJbI.
TpeboBaHus, MpefbsBIIsieMble K TPOM3BO/ICTBEHHBIM MUTaTe/IbHBIM cpesiaM. CTeprin3ariysi.
[Tpon3BoCTBEHHOE KY/IbTUBUPOBaHKe M/0. Crioco0bl

KyJIbTUBUpOBaHUs. TexHo/I0rnuecKye peXkuMbl [I0BePXHOCTHOI'O Ky/IbTUBUPOBAHHUS M/0 Ha TBepPbIX
NUTaTeNbHBIX cpefjax. ['yOuHHBIN criocob Ky/TbTHBUPOBaHMsI. XapaKTepPUCTHKA OCHOBHBIX MPOJYLIEHTOB
MUKPOOHOT0 TIPOUCXOXKEHNSI TIpeIHa3HAUEHHBIX [|7Is TJIyOMHHOTO Ky/IbTUBUPOBaHMsL. [IpenMyiijecTBa
BBIPAIIMBaHKS M/0 B ITyOMHHBIX YC/IOBUSIX C aspaiueid. [InHaMyKa pa3MHOKeHHs ¥ TToTpebieHHst MUTaTe/IbHbIX
BerjectB. CTaguu pa3BUTHSI MUKPOOHOM momy sy, [Ipon3Bo/iCTBa, OCHOBaHHbIE Ha TMTOTyYeHUH MUKPOOHOH
Macchl. [Tonyuenue nuieBoro 6enka. [Tomyuenue Geska rmyrem 6rosornueckoro cuHresa. IlosnyyeHue
KOpPMOBOTO Oesika. JJposoKy KaK UCTOYHHMK TI0/TyYeHHs] KOPMOBOTO Oesika.

Tema 9. DH3UMaTHUeCKasi UHXeHepHst

Vcrounuku nonyuenust depmeHToB. ©epMeHTHI M/0, UX JIOKalIW3aLus B KjaeTKe. BakHelivie IpoyL{eHThI
(hepMeHTOB 1 ¢epMeHTHBIX TIpernapaToB. TexHosorus nomyueHus hepmeHToOB. ViMMoOun3oBaHHbIe hePMEHTHI.
[TpenmyiriecTBa MIMMOOUTM30BaHHBIX (epMeHTOB. MeTo/bl IMMOOUIM3ay (pepMeHTOB.

Tewma 10. OCHOBBI K/IETOUYHOW MH)KEHEPHUH

OcCHOBBI K/1I€TOYHOU MH)KeHepuH pacTeHui. KynbTypa K1eTok U TKaHeld. MeTo/bl ¥ YC/I0BUS Ky/IbTUBUPOBaHUS
M30/IMPOBAHHBIX TKaHel U KieToK pacTeHuil. leauddepeHiipoBKa Kak 0CHOBA KasutycoreHesa. THIbI
KYJIbTYPBI KJIeTOK U TKaHel. OO111ast XapakTepruCTUKa Ka/UTyCHBIX KeToK. MopdoreHe3 B Ka/UTyCHBIX TKaHSIX
Kak IposiB/leH’e TOTUIIOTEHTHOCTY pacTUTe/IbHOM Ki1eTKU. V30/1MpoBaHHble IPOTOILIACThI, UX MOyUYeHue,
Ky/JbTHUBUPOBaHKE U UCIT0JIb30BaHUE.

’KuBoTHble in vivo # in vitro. ['nbpuan3arys comaTiueckrx KeTok, [ToyueHne XMMepHbIX OpraHU3MOB.
Vcrionb3oBaHre SMOPHOHATBHBIX CTBOJIOBBIX KeToK. TexHosorus OKO. KnetouHast Tepanyisi py pa3iuvHbIX
3abosieBaHMM. TpaHCreHHbIe )KUBOTHbIE KaK MO/|e/IN Hac/le[iCTBEeHHbIX 3abo/ieBaHMi uesioBeka. VMcronb3oBaHue
TPaHCTreHHBIX KUBOTHBIX B KaueCcTBe OopeakTopoB. I'eHHBIN HOKAyT. TpaHCreHHbIe )KUBOTHbIE — HICTOUHUKH



OpraHoOB /IS TIepeca/ikKi YesI0BeKy.
Tema 11. Ikosioruueckasi GMOTEXHOIOTHS

3arpsizHeHUe BOJbI ¥ TTOYBEI He()ThI0. Bopb0a ¢ 3arpsi3sHeHUsIMU OKPY KaroLLel cpeibl C TTIOMOLLBIO M/0.
I'eHeTHUeCKre METO/bI CO37IaHUsI M/O C HOBBIMU (hpepMeHTaTUBHBIMU CBoMcTBaMu. KaTabonmnueckue raa3Mu/ipl.
Mertog pekomObuHaHTHBIX [THK. TIpUHIMITEI KOHCTPYMPOBAHKS IITAMMOB, OCYIIECTBJISIOIINX C BEICOKOM
CKOpOCTBIO Jerpajanuto Hetu. Vicrionb3oBaHre MeTO[,0B TeHHON UHKeHepyu. [leUiuT yucToi BOZbI.
OumcTKa CTOUHBIX BOZ. MeTO/bI OUMCTIH CTOUHBIX BOZ: (u3HuecKre, GU3NKO-XUMHUYeCcKre, OMoIoruueckue.
A3pobHbie 1 aHa3pPOOHBIe MPOLIECCHI OYUCTKH CTOUHBIX BO/. HempephIBHOE Ky/IbTUBUPOBaHUE OaKTepuid
NIPUMEHUTE/ILHO K OUMCTKE CTOUHBIX BOZ, aKTUBHBIM HMJIOM B a3poTeHKe. [IlepepaboTka TBEpPABIX OTXO/0B.
CocTaB 1 buogerpasarys TBepAbIX 0TX0A0B. BroourCTKa ra30BO3AyLIIHBIX BEIOPOCOB.

Tema 12. HanoGroTeXHO/IOTHN

I[TpescTaBneHyst 0 HAHOTEXHOJOTUSIX. HaHOTeXHOIOTHMY B MeuLiHe 1 O1oorui. OCHOBHBIE HAIlIPaBIeHUS
Pa3BUTHSI HAHOOMOTEXHOIOTHMH. BO3MOXKHBIE DHCKH, CBSI3aHHBIE C MCIT0J/Ib30BaHHEM HaHOOWOTeXHOJIOT .

4. YueOHO-MeToAMYeCKOe o0ecreyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXCst

CamocrosiTenibHasi paboTa 00yuaroL[UXcsl BK/IIOUaeT B CeDbsi MOATOTOBKY K KOHTPOJILHBIM BOITPOCAM U
3a[laHUsIM JIJIsl TeKyIlero KOHTPOJIsi U TIPOMEXYTOUHOW aTTeCTallud IO WUTOraM OCBOEHMS JUCLIUTITUHBI
NIpUBeJIeHHBIM B I1. 5.

YuebHO-MeTOjuUeCKHe JOKYMEeHThI, perjaMeHTUPYIOLHe CaMOCTosTeIbHYI0 paboTy, ajpeca 0CTyma
K JIOKyMeHTaM:

https://arz.unn.ru/sveden/document/

https://arz.unn.ru/pdf/Metod_all_all.pdf

5. @oHA OLEHOYHBIX CPEeACTB /ISl TEKYIero KOHTPO/Isi YyCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTalu Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH MPOBeJeHHH
TeKYILero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBbie 3afaHusa (OLeHOUHOe CPeACTBO - /[loK/jaj-mpe3eHTaNus) [/ OLeHKHU
chopmupoBaHHOCTH KommneTeHMu YK-1:

—_

OCHOBHbIe HaTpaB/IeHUsI Pa3BUTHS OUOTEXHOIOTUH
Bupychbl Kak 006eKT OMOTEXHOIOTUH

BbakTepuu Kak 00HeKT OMOTEXHOIOTHU

Bopopociu Kak 00beKT OMOTEXHOJIOTUH
JIMIIIaHUKY KaK 00BeKT GMOTeXHOIOTUH

I'puObI Kak 00BEKT OHOTEXHOIOTUU

PacTenus Kak 00BEKT OMOTEXHOIOTHH

JKuBOTHBIE KaK 00BeKT GMOTeXHOIOTHUH

©®NDU A WN

. Cucrema uHTepdepoHa B 3allUTe OPraHKW3Ma OT BUPYCHOU WHGEKIIUN
10.MegunHCKasi TeHOMUKa

11.T'eHHast UH)KeHepUsl — OTIAaCeHUs] U HaJ|eK bl

12.I'eHoM yesioBeKa ¥ MOJIEKY/IsIpHast MeIULIMHA

13.«I"eHOM uesioBeKa» - TpaHAUO3HBIN MPoeKT XX BeKa



5.1.2

TunoBble 3afaHuA (OLIEHOYHOE CPEeJCTBO

copmupoBanHocTu KomnereHuu ITKP-4:

—_

L oN ok WN

JOHK — auarHoCcTHKa Hac/leZiICTBEHHBIX OoJie3Hek
KitoHnpoBaHue: «3a» U «IpOTUB»

budrekcs! Ha rpsjke

I'pymu Ha Bepbe

Puicky reHHOM MH)XXeHepUH

OBeuku [1o/1 — npUMep AJis1 NOApakaHus?
IlepBbIii reHHBIN MH)KEHEP — MPUPOJA
daHTacTUUeCKask 300/10TUst

Bpewms xumep

10.TpaHcreHHbBIE TEXHOJIOTHH: [PKUH Ha CBOOOE?

11.broTexHO/IOrMUeCKU MpoLiecc MPOM3BO/CTBA ChIpa
12.buoTexHOI0rnYecKrii mpoLecc MpPOM3BO/[CTBA BUHA

13.buoTexHOMOrHYeCcKuii mpoljecc MPOM3BO/[CTBA ITHBA

5.1.3

TunoBble 3afaHusA (OLIEHOYHOE CPEJCTBO

copmupoBanHocTH KomnereHnuu ITKP-8:

—_

©® N U A WN

BroTexHo/orMuecKuii IpoLiecc MpoM3BO/CTBA COKa
XneboneyeHue

- JloK/jajA-npe3eHTAaIUA)

- JloK/jajA-npe3eHTAaLUA)

BuoTrexHosioruueckuii rporiecc Ipor3B0O/ICTBA MOIOIIUX CPeZICTB

AMMWHOKHUCIOTBI: MPpOU3BOACTBO U ITPUMEHEHHE
AHTHOMOTHKY: MpOMr3BOACTBO U IIPUMEHEHNE
BuTtaMuHBbI: MMpOM3BO/ICTBO U IIpPUMEHEHNE

OpraHuuecKkye KUCIOThI: IPOM3BO/CTBO U IIPYMEHeHHe

Ankanousbl: IpOU3BO/CTBO U PUMeHeHHe
. I'ubepennvHbI: MPOU3BO/CTBO U PUMEHEHHe

10.KpuocoxpaHeHHe 1 ero OCHOBBI
11.Kpuobauku

KpuTepun onjeHuBaHus (0L{eHOYHOE CPeACTBO - JloK1a-nipe3eHTaly)

ans

Ans

OL|€eHKH

OI|€eHKH

OueHka Kputepun ouieHBaHus
PackpeiTrie Tembl. OG0CHOBAHHOCTD pa3szieneHus Ha ciiakapbl. Hamiure u 060CHOBaHHOCTh
rpacduryeckoro ogopmiienus (dotorpaduii, cxem, pUCYHKOB, AuarpaMm). I’ paMOTHOCTb
n3JoxkeHusi. Hamiume WHTEpeCcHOM J0TIO/IHUTe/IbHOU HHbOopMaIuu 1o TeMe. EAMHCTBO fv3aiiHa
3a4TeHo N N
BCei rpe3eHTauyy. O60CHOBaHHOCTb TIPUMEHSIEMOT0 Ju3aiiHa. EAMHCTBO CTW/ISI BKTFOYaeMbIX B
Mpe3eHTalMI0 pUCYHKOB. [IprMeHeHHe COOCTBEHHBIX (aBTOPCKUX) 37IEMEHTOB 0(OPMJIEHUSI.
O6oCcHOBaHHOE MCTI0/Tb30BaHKe 3((HeKTOB My/IbTUMe/Ia: TpadyKy, aHUMAaLUH, BU/E0, 3ByKa.
He " "
I'py60 HapyIlIeHO BBIMOHEHNE KPUTEPUEB OLIEHKH "3auTeHO".
3auTeHo

5.1.4 TunoBble 3ajaHusA (OL[eHOYHOE CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
KomnereHnyuu YK-1:



B pe3ynbrate MyTauyu Bo ¢pparmMeHTe MOJIEKYJIbI Oeslka aMUHOKKC/I0Ta eHrmananuH (heH)
3aMeHM/Iach Ha JU3uH (/m3). OnpeieiuTe aMUHOKUC/IOTHBIM COCTaB ()parMeHTa MOJIEKYJIb
HOPMa/IbHOTO ¥ MyTHpOBaHHOTO Oesika U pparmeHT MmyTtrpoBaHHoi HPHK, ecru B Hopme nPHK umeet
nocnegoBaTenbHOCTh: HYUTTTAALTYYIAAY. OtBeT nosicHuTe. [171s1 pellieHUst 3a/JaHUsl
WCTIO/b3YiTe Tab/MIy TeHeTHYeCKOro Koza.

B 6uocuHTe3e dparmeHTa MoseKy/bl Oesika yuacTBOBasIH Moc/iefioBaTesibHO MoseKysibl TPHK ¢
antukogonamu AT'TI, I'IL, YA, LIT'A, AT'A. Onpegenure aMUHOKHC/IOTHYIO TI0C/I€40BATE/IbHOCTD
CHUHTEe3MpyeMoro ()parMeHTa MOJIeKyJ/Ibl 6eka U HyK/IeOTUAHYHO T10C/Ie/J0BaTe/IbHOCTh yuacTKa
IByxuemnoueuHov mosiekynbl JJHK, B KoTOpoit 3aKo/MpoBaHa UH(popMaLiys 0 IepBUYHON CTPYKTYpe
(hparmenTa 6eyika. OOBACHHUTE MOC/IEIOBATEILHOCTD BAIIMX JeHCTBUH. [I/1s1 peleHus 3afaum
UCIIO/Ib3YiTe Tab/uIy reHeTUYeCKOoro Koza.

B 6uocuHTe3e parmeHTa MOIeKy/IbI Geika yuacTBOBaJU MOC/IeioBaTe/lbHO MosieKy bl TPHK ¢
antukomoHamu AAT, AAY,ITA, YAA, LJAA. Onpesenvre aMUHOKHC/IOTHYIO TIOC/IeA0BaTEBHOCTh
CHHTe3UpyeMoro gparMeHTa MoJIeKy/Ibl Oelka ¥ HyK/IeOTHAHYIO TI0C/IeJ0BaTebHOCTb YYacTKa
IByxuernoueuHoi monekynsl JHK, B KoTopo#t 3akoarpoBaHa HHGOPMALHs 0 IePBUYHOU CTPYKType
¢parmenTa 6enka. OOBbsICHHTE TIOC/IEJ0BAaTeIbHOCTD BaLlMX AelCTBUM. [l pellieHrs 3a/jaunt
WCTIO/b3YiTe Tab/MIy TeHeTHYeCKOro Kofa.

N3BectHO, uTo Bee BUbl PHK cuHTesupytotcsa Ha [JHK-matpuue. @parmenTt monekyel [JHK, Ha
KOTOPOM CHMHTe3MpYyeTcsl y4acToK LieHTpaabHoU netiu TPHK, nmeet criefyroliyto rocaesoBaTe/IbHOCTh
Hykaeotnzos: CATIITALIIIITTHITAL. YcraHoBUTe HYK/IEOTHAHYHO TI0C/IeZ0BaTe/IbHOCTh YYacTKa
TPHK, KOTOpBI CUHTe3WpyeTCs Ha JJaHHOM (parMeHTe, 1 aMUHOKHCJIOTY, KOTOpPYIO Oy/leT TIepeHOCUTh
sta TPHK B miporjecce 6rocrHTe3a Geska, ec/ii TpeTHH TPUIJIET COOTBETCTBYeT aHTHKO0HY TPHK.
OrtBet nosiciuTe. [1151 peltieHus 3a/laHusl UCIIO/b3yWTe Tab/IuLly reHeTHYeCcKoro Koza.

OpHa us yenei IHK nmeet nocnefoBarensHOCTh HYKIeoTHAO0B: ATAATTATI'IITTTT. Onpepenure
N0CJ1ej0BaTeILHOCTL HYK/1eoTH 0B Ha MPHK U COOTBeTCTBYIOLYIO MIOC/1€0BaTe/IbHOCTh AMUHOKUC/IOT
(hparmeHTa MoJieky/ibl Oesika. OOBSICHUTE, UTO TIPOU30U/IET CO CTPYKTYPOU (hparMeHTa MOJIEKYJTbI
Oeska, ec/Ti BTOPOH TPUILIET HYK/IEOTHAOB BhimaeT u3 tenu JHK. [I1s BeIo/THeHNS 3a/jaHust
UCII0/Ib3YiTe Tab/MIy TeHTUUeCcKOoro Koza.

YuyacTok ofHoU 13 AByX Leneit monekybl [JJHK cogepsxut 300 HykieoTuaos ¢ ageHuHoM (A), 100
HyK/1eoTuj0B ¢ TuMuHOM (T), 150 HykieoTuaos ¢ ryanuHoM (IM) u 200 HyK1eoTHA0B ¢ Luto3uHoM (11).
Kakoe uncno nykneotuzos c A, T, I' u Il cogepxxkutcs B AByxuenodyeuHoii mosiekyse JTHK? Ckosbko
aMHHOKHCJIOT JOJDKEH COZlepKaTh 06e/10K, KOJUpyeMblii 3TUM yuacTKoM MosieKyJ/ibl JITHK? OTeeT
TIOSICHHUTe.

Yuacrtok monekysbl [THK, koaupytoleii mociesoBaTelbLHOCTh aMUHOKHUCIOT B Oesike, IMeeT
cnepytommuii coctaB: ['-A-T-I'-A-A-T-A-T'-T-I'-1I-T-T-1I. O0bsicHUTe, K KAKUM TIOCT€[ICTBUSIM MOXKET
TIPUBECTH C/Ty4yaiiHOe obaByieHre HyKieoTrza ryanuHa (I') Mexxy ceJlbMbIM ¥ BOCBMbBIM
HYyK/1e0TH/jaMHU.

@parmeHT ofHoil 13 enelt JJHK nmMeet nocnefoBaTensHOCTh HykaeoTnos: THATTATIHATT ALLLL
OnpegenuTe rocsiefioBaTeNbHOCTh HyKneoTH 0B UPHK 1 mopsiziok pacrionoykeHrsi aMUHOKHC/IOT B
COOTBETCTBYIOIeM nosunentrge. Kak n3sMeHUTCS aMUHOKUCIOTHA [10C/Iel0BaTe/IbHOCTD B
MOJIUNENTH/E, eI BTOPOU 1 4eTBEpTHIN TpurvieTs! JJHK nmomenars Mectamu? 17151 BBITTOJTHEHUS
3a/laHMsl UCIOMb3yHTe Tab/IuLly reHeTUYeCKoro Koza.

B monekyne [JHK KomuecTBO HYK/I€OTH/OB C LUTO3UHOM cocTaBisieT 30% oT obujero uncia. Ka Koit
MIPOLIEHT HYyK/eOTUOB C aZleHUHOM B 3TOW MoOJIeKy/ie?

10.Copeprxanue HykneoTuzoB B Lernu u-PHK cocraBnsiet: nurosuHa - 20%, ageHuHa - 25%, ypauuia

— 23%, ryannHa — 32%.0mnpezenuTe MPOLIEHTHBIN COCTaB HYK/IEOTHA0B yyacTka Mosekyssl JJHK,
sIBJISTIOITIeMcs: Matpulledt asis sToit u-PHK.

11.Kaxk usMeHsieTcd CTpyKTypa nonumnentuza, ecim B JJHK: I'TT-TTA-I'TA-ATA-LIT'A,- npousoizeT

BbITIaZIeHUe MSTOro HyK/IeoTu ia?



12.TTocnefoBaTe/IbHOCTE HYK/1e0THZAO0B B MoJiekyne [THK: ATT-TTT-I'TJA-ALII]-AT'L]-THA-I'TT-ITA-
AlJT.Kakas ioc/ieJoBaTeJIbHOCTh aMUHOKHC/IOT 3aKO[UPOBaHa B laHHOM ¢parmeHTe?Kak u3mMeHUTCS
3Ta MOC/Ie0BaTeIbHOCTD B C/Ty4ae BbIMaZleH!s [1eCTOro HyK/Ie0TH A U B CTydae BhITIa/leHus LeCToro,
[leBATOrO Y [IBEHAZLIATOr0 HyK/Ie0TH 0B OJHOBPeMeHHO?B KakoM u3 3Tux ciayuaeB n3meHenus [JHK B
OosibIIeli CcTeneHH O0TPa3ATCSa Ha CTPYKType Oenka? VI3MeHSTCs iu PyHKIMU Oe/Ka, AaiiTe 00bsiCHEHHE.

13.Yuacrok monekysisl JHK umeer cnepytroiuii cocras: I'-A-T-I-A-A-T-A-I'-T-I'-1I-T-T-
LI.TTepeuncimte He MeHee 3-X MOC/IEACTBUM, K KOTOPBIM MOXXeT TIPUBECTH CJTyuaiiHasi 3aMeHa Ce[bMOT0
HyK/eoTH/ja TUMUHA Ha LuTo3uH (L)

5.1.5 TunoBble 3ajaHusi (OLEHOYHOEe CPeACTBO - 3ajiauH) AJIA OIeHKH C(HOPMHPOBAHHOCTH
kKomnerenyuu ITKP-4:

1. OmpepenuTte MpOLIEHTHOE COZlep>KaHKe aprMHUHOBOW KHUC/IOTHI B TIOJIUIENTH/E, UCKYCCTBEHHO
CUHTEe3UPOBAHHOM Ha TOJMPUOOHYKIe0TH/IE, TIOJTyUeHHOM U3 cMecH A, I, ¥, I] B 0OTHOCUTeTBbHBIX
KOHLIeHTpaLusix 2:3:1:2 B HEK/IETOUHOU CHUCTEME. KakoBa 107151 B 3TOM NOMMIenTy/ie apruiuHa’?

2. U3 cMecu pubOHYK/TEOTHIOB A ¥ [ B OTHOCUTE/BbHBIX KOHLeHTpaLusax 2:1 CUHTe3UpOBaH
noMpuboHyKieotus.  OnpesienMTe KOMMYeCTBEHHOE COOTHOIIIEHNE AMUHOKUC/IOT B TIOJTATIETITH/IE,
CHUHTe3MPOBAaHHOM Ha 3TOM MOJIMPUOOHYK/IE0TH e B HEK/IETOYHOU CHUCTeMe.

3. Copgepxxanue Hykaeotu 0B B Ljenu u-PHK cocrasnsier: nutosuHa - 20%, ageHuHa - 25%, ypanuia —
23%, ryannHa — 32%. OnpeieiTe MPOLIEHTHBIN COCTaB HYK/IEOTHUA0B yuacTka Monekyssl JHK,
sIBJISTIOITIekcs: Matpulledt asis sToi u-PHK.

4. Ob6ujas macca monekys [THK B 46 xpomocomax sifipa COMaTHUeCKOW KJIeTKH YeioBeKa COCTaB/IsieT

6410 2 mr. OnpegenuTe, ueMy paBHa Macca Bcex MosieKyn JIHK B uHTepdase, KoHile Teodas3bl MeHOo3bI
I u Tenodaswr metiosa II.

5. B 6uocunTe3e nosmnentrga yuactBoBanu TPHK ¢ antukogonamu: YYA, I'T1L, 'L, AYY, LIT'Y.
OmnpenienyTe HyK/IEOTHIHYIO IIOC/Ie[0BaTe/IbHOCTb YUacTKa Kak ol Lienu MoJieKyJbl JJHK, KoTopblii
HecéT MH(OPMALIMIO O CUHTe3UPyeMOM TOJIMIIeNTH/e, U YMC/I0 HYK/Ie0TH/0B, COZleprKalliiX aJieHHH,
T'yaHWH, THMUH U LJUTO3WH U KOJIMUeCTBO BOAOPOZHBIX CBsA3eil B ZiByLleroueuHoil Mosiekyne JHK .

6. B BoCbMOM 3BeHe 1jeny A MHCYJ/IMHA Y KPO/IMKA BK/IIOUEH a/laHWH, Y CBUHBU - TDEOHUH, B [IeBITOM
3BeHe, COOTBETCTBEHHO, TIMLUH U ceprH. O00CHYWHTe MpeAroioyKeHre OTHOCUTeTbHO My Talii,
NIpYBe/IINX K [T0SIB/IEHUIO Pa3/IMurii B CTPOEHUU HHCY/IMHOB KPOJIMKA U CBUHBMU.

7. Besok umeeT ciielytoLIyI0 TIOCIe0BaTeTbHOCTh aMUHOKHUC/IOT: TUCTUAVH-TUPO3HUH-CePUH-TPUNITO(aH-
TPeOHHH-U30/1eHMH-a/laHUH-/IeMLIMH-BauH-cepyuH. Kak u3aMeHUTCs 3Ta Noc/ie[0BaTe/IbHOCTb, eC/IU B
CTPYKTYpe r'eHa MPOU30ILI/IN Ce/IyIOIIre U3MeHEHHS: MeXXly BTOPBIM U TPeTbUM HYKJ/IeOTHZ,OM BCTasl
THMUH, BbITa/ YeThIpHAALIAThIA HYK/IeOTH, U TIPOM30I1lia 3aMeHa BOCEMHA/LIaTOro a30TUCTOTr0
OCHOBaHM Ha a30THCTOe OCHOBaHMe TOr0 JKe THMa?

8. MsBectHO, uTo BCe BuAblI PHK cunresupyrorcsa Ha JIHK-maTpuiie. @parmeHT mosieky.el IHK, Ha
KOTOPOM CHHTe3MpYyeTCsl y4acToK LieHTpaabHoU neTiu TPHK, nMeet ciieiyrolilyto roc/ies0BaTe/IbHOCTh
HykiaeotuoB: ATATTITTAANITAIT. ¥YcraHoBUTe HyK/I€OTUIHYHO TI0C/Ie40BATe/IbHOCTh YUaCTKa
TPHK, KOTOpBIN CHHTe3WpYyeTCsl Ha JaHHOM (parMeHTe, U aMUHOKHC/IOTY, KOTOPYIO OyIeT epeHOCUTh
sta TPHK B nporjecce 6rocrHTe3a 6eska, ec/ii TpeTHi TPUIJIET COOTBETCTBYeT aHTHKO0HY TPHK.

9. IlocnemoBare/bHOCTh HYK/1eOTUAOB B Mosiekysie IHK: ATT-TTT-I'TIA-ALILI-AT'L]-TLA-T'TT-I'TA-
AIII" Kakasi moc/iefioBaTe/lbHOCTb aMUHOKHC/IOT 3aKO/IMPOBaHa B JaHHOM (pparmeHTe?Kak n3MeHUTCS
3Ta MOC/Iel0BaTe/IbHOCTD B C/Tyvae BbIMaJeHHs [IeCTOro HyK/IeoTHAA U B C/Tydae BbINafleHHs 111eCToro,
[IeBSITOr0 Y IBeHaJLiaToro HyK/1eO0THAO0B OLHOBpeMeHHO? B KakoM 13 3TuX ci1ydaeB usMeHeHus JHK B
OoJibLiIeli CTeTIeHH OTPa3sATCs Ha CTPYKType Oenka? V3meHsTes i dyHKIMY Oesika, faiiTe 0ObsicCHEHHe.

Kputepuu oueHnBaHus (0OL[eHOYHOE CPe/ICTBO - 3afauH)



OueHka Kpurtepuu oLieHUBaHUs

OT/IMYHO BBICTAB/ISIETCS CTY/IEHTY 3a PaboTYy, BHITIOTHEHHY0 0e3 OIMO0K 1 HeZloueToB

BBICTAB/ISIETCSI CTY/IEHTY 3a PabOTY, BBITIOJTHEHHYO TIOTHOCTBIO, HO TIPH HAJIMUUK B
XOPOIIIO Hell He OoJsiee o/fHOM HerpyOOl OMIMOKY U OZIHOTO He/loueTa, WK He bosiee Tpex
HeJloueToB

BBICTAB/ISI€TCS CTY/IEHTY, eCJIM OH TIPAaBUJIbHO BBITIOIHIII He MeHee 2/3 Bceit paboThbl
YZI0BJIETBOPUTE/ILHO WY JOTYCTW/ OAHY TPyOyI0 OLIMOKY ¥ ZiBa HeZloueTa, Wiv MpyU Hamm4uuu 4-5
He/loueToB

BBICTABJIAETCA CTYI€HTY, eC/IU YKUC/I0 omuboK u HeJ04eToB B ero pa60Te

Hey/J0B/IeTBOPUTE/TLHO .
Y P npeBbICKIO HOpMY (DoJtee 2-x obOK Umm Gosee 5 HEOUYETOB)

5.1.6 TunoBble 3ajaHus (oreHouHOe cpeAcTBO - Tecr) s OLEHKH C(HOPMHPOBAHHOCTHU
KomnereHnu YK-1:

1. B nipouiecce TpaHCKPUILIUM y4YaCTBYeT:

A) TonbKO 0ffHa U3 IBYX IieTie MaTepruHCKOM Mosekysbl JJHK — cMbiciioBas;

B) TonpKO 0fiHa U3 ABYX Lierneii MaTepuHCKoM MoseKysiel JIHK — aHTrCcMBICIOBaS;
B) nobast U3 ABYX 1ierneit MaTepuHCKOM Mosieky/bl JJHK.

I') OgHOBpEMEHHO [Be Tiery MaTepUHCKOU MosieKysibl [JHK

2. Yuactrok JHK, c kotopeiMm cBsizbiBaeTcss PHK-novmmMepasa, HasbiBaeTcs:

A) npomoTop;

B) TepmuHaTop;

B) TpaHCKpUNTOH;

I') uaTpoH

3. B 3akpriToM Komrinekce PHK-rmommepassl v MaTepuHckoi tiera JHK:
A) ners IHK pacruieteHa;

b) uens JHK He pacriieTeHa;

B) yens JHK pa3pyiieHa.

I') yens PHK paspytiena

4. Ko/ioH UHUIMALIUM — YUACTOK 1[eTTH, OTIpe/e/IsoLLn:



A) xoner| cuHTe3a MPHK;

b) Hauano Tpanckpuriuu PHK;

B) nocnenoBaTenbHOCTh HYyKIeoTHA0B B PHK.

') Haua/IbHBIHM yuacTOK nepekpbiBaHusa Koga JHK

5. TepMHUHAaLIKUA OCYILECTB/IICTCA B pe3yJbTare:

A) 3amenenus apwkenuss PHK-moimMepassr;

b) yckopenus amwkennsi PHK-mommmepassr;

B) cninerenus ueneit MmatepuHckoi Monekysl JJHK.
I') pacxoxpeHus 1ieneil MaTepuHCKOU MosieKyibl JHK

6. B pe3ysibTaTe TpaHCKpUMLIMK 00pa3yeTcs:

A) Tonmbko MaTpuuHas PHK;
B) Tonpko TpaHcrioptHas PHK;
B) Bce tumnsl PHK kieTku.

I') 5K30HBI

7. CuHTe3 Oesika 0003HAYaIOT TEPMUHOM:

A) perutikanys;
b) TpaHckpunuys;
B) TpaHcisALys;
I') pepybnukarus

8. OcHOBHOU (hepMeHT TPaHC/ISINU;

A) JHK-monmmmepasa;

b) amunoauun-TPHK-cunTeTasa;
B) nuraza.

I') okcupgasa

9. Ilpu akTMBaLM¥ aMUHOKHC/IOTA:

A) npucoeaunsiercs K TPHK;

b) dbochopunmupyercs;



B) BepHbI 00a BapraHTa OTBeTa
') He BepeH HU OJJUH OTBET U3 TPeX MPeIbIAYIIX

10. Pubocomel B mpoliecce TPaHC/ISIUM COeIUHSIIOTCS B CTPYKTYPY, Ha3bIBAEMYIO:

A) wepoxosatas II1C;

b) nonmcoma;

B) nosimep;

I') unopmocoma.

11. Cocras 6uorasa:

a) 65% CO2, 30% CH4, 1% H2S u npumecy;

6) 65% CH4, 30% H2S, 1% CO2 u npumecy;

B) 65% NH3, 30% CO2, 1% H2S u npumecu;

r) 65% CH4, 30% CO2, 1% H2S u npumecu.

12. Ha nepBo¥i cTaziii OMOMeTaHOTeHe3a TM/IPOJIN3 OCYIeCTBIISIOT:
a) aMMOHU(DULUPYIOIIHE;

0) sKCTpaLe/ITI/IIpHBIE (hepMEHTHI;

B) UHTpAL|e/UTIOJISIPHBIE )epPMEHTE;

) MeTaHOOpa3yrolye.

13. AHaspo6HbIe MPOIIeCCh:

a) TIPOTeKaloT B 0ECKUCIOPOIHBIX YCIOBUSIX;

0) MpoTEeKaroT B TIPUCYTCTBUM KUCIOPOZa BO3/IyXa;
B) KMCJIOPOZ, He yUacTBYeT B IaHHBIX TIPOLIeCCax;
T') IPOTEKAIOT U B 6ECKUC/IOPOAHBIX YCIOBUSX U B TIPUCYTCTBUHM KUCIOPO/a.
14. K tunam 3arpsisHeHUs BOJbI OTHOCAT:

a) OMoIOTYeCKoe;

0) TemnIoBoE;

B) MeXaHNYECKOE;



T') PaAUOAKTHUBHOE;

) BCe BBIIIIETIepEUHC/IeHHBIE.

15. K ¢pU3UKO-XUMUYECKUM MeTO/[aM OUMCTKUA CTOYHBIX BOJ, OTHOCST:
a) oTcTauBaHue U GUIbTPaLIUs;

0) noHOOOMeHHast Xxpomartorpadus, COpOIUs U 3JIEKTPOIH3;

B) uibTpaLus yepe3 6MOPUIBTPBI M a3POTEHKHY;

r) AobaB/ieHHe KOMILJIEKCOOOpa30BaTe/Ie.

16. K 610/10ruyecKuM MeTo/]JaM OUMCTKUA CTOUHBIX BOJl OTHOCST:
a) OTCTavBaHWe U (PUIbTpALuS;

0) noHoOOMeHHasi xpomarorpadusi, COpOIUs U 3JIEKTPOIH3;

B) uibTpaLus yepe3 6MOPUIBTPBI ¥ a3POTEHKHY;

r) fobaBeHre KOMIUIeKCooOpa3oBarese.

17. B cocTaB aKTMBHOI'O M/la BXOJAT:

a) bakrepuy;

0) ApOXKEBBIE KIIETKH;

B) MUKPOCKOMYeCKHe )KUBOTHBIE;

r) 6akTeprodarm.

18. HakomieHre 6OMacchl B OMOTEXHOIOTHYECKOM TIPOU3BO/ICTBE OCYITIECTBIISETCS B:
a) MHOKYJISITOpax;

0) dhbepmeHTepax;

B) KyJ/IbTUBATOPaX;

T') IepKOJISTOpax.

19. Crepunu3arnus 6MopeakTopa OCyIIeCTBIISETCS:

a) Ae3u(rLUpyOLMMA PacTBOPaMuy;

0) y/1bTpadro/IeTOBEIM 00/TyUeHHEM;

B) BJI&)KHBIM TIapOM T107] ZIaB/IeHHEM;



T') CyXyM BO3/[yXOM TIO7] AaBJIeHHEM;

1) CTepWIbHBIM PAaCTBOPOM THTaTebHON CpeJpl.

20. /1551 BbIAe/IeHUs K/IeTOK U3 KY/IbTYpajabHOW Cpe/ibl UCTIO/Ib3YIOT:
a) duioTaIuio;

0) TOMOTEHH3ALIMIO TIO ZIABJIEHUEM;

B) CeZIMMEeHTaL1IO;

r) LeHTpudyrupoBaHue;

[l) cenapaLuto.

5.1.7 TunoBble 3ajaHus (oueHo4yHoe cpeAcTBO - Tect) AnA oHeHKM C(HOPMHPOBAHHOCTH
komnereniuu ITKP-4:

1. OT,Z[E‘J'[]:HI:IE HYK/JI€OTHABI B MOJIEKY/I€ HYK/IEMHOBBIX KUC/IOT CBA3dHbI:

A) O-rnyuko3uHON CBS3bIO

b) 3,5 —pochoanabuponii cBsA3bI0
B) N — r/iMK03u/IHOM CBSI3BI0

I') & —1,4 —rMMKO3UHOM CBA3BIO
1) B —1,4 —rMMKO3UJHOI CBSI3BIO

2. Ha ogun BuTOK sBOMHOM crimpanu JTHK, Haxogsimetics B B-popme, IpuxoguTcs cieyroliee YUCo map
OCHOBaHMI:

A.5; b.10; B.15; TI'.20; A.100.

3. MI/IHOprIMI/I HYKJ/I€03UJaMU SABJIAIOTCA:

A. PuboTuMuVH;
b. AgeHo3uH;

B. Lurupus;

I'. HO3uH;

. I'yvaHo3uH.

4. Ecm ogHa vens JHK copepyxut ¢parment I-1I-11-A-A-T-I'-11-A-11, To BTOpas LjeMnb:
A) A-A-II-A-T-T-I'-I"-T-I'

b) LI-T-I'-T-A-A-T-A-T-T'



B) I[-1I-A-A-T-T-A-T-T-T
I) T-U-T-T-T-T-T-1I-T-T
II) U-T-T-T-T-A-LI-T-T-T

5. Eciu copiep>kaHye ocTaTKoB TUMHHA (0T obiriero urcia octatkoB) JJHK coctasnsieT 20%, To cofep’kaHue
ryaHWHA COCTaBUT:

A) 40%
B) 35%
B) 25%
T) 30%
) 15%

6. Beibepure Bce, uto xapakrepHo a1 PHK (1) u gyt JHK (2).

A) MoieKy/iipHas Macca MJTH JIafIbTOH U BBIIIIE,
B) opHoLeroueyHas

B) aByuenoueuHas

I') HebosblIIast MOJIEKY/ISIPHAsI Macca

) copep>kuT yparmn

E) copep>xut TUMUH

7K) cogepxut pubo3y

3) coziep>XuT Ae30CKUprb03y

7. CTpyKTypHasi e[[UHUIIA HyKJIeMHOBOW KHC/IOTHI SIB/ISIETCSL:

A) MOHOHYK/IEOTH],

Bb) amuHoOKuMCI0TA

B) Hykeo3up,

I') myprHOBOe W/ IMPUMUZIMHOBOE OCHOBaHUE

1) yrneBof,

8. 3nauenue JJHK 3ak/touaeTcsi B TOM, UTO OHa:

A) yuactByet B cuHTe3e Gesika Ha pubocome



B) siB/isieTCcst HOCUTe/IeM reHeTUUeCKoW nHGOopMaLuu
B) yuacTByeT B nepeHoce UH(pOPMALIUK B LIUTOTL/IA3MY
I') perynupyet TpaHCIALNIO

) BCce yTBep>K/ieHUS BEPHEI

9. s JHK xapakTepHO BCe, KpOMe:

A) kormmuectBo A u T 0AMHAKOBO

b) komuectBo I u 1] ofrHaKOBO

B) opHa nmonmmMHyK/1e0TUAHAS Liellb KOMIIeMeHTapHa Jpyrou

I') Hyk/ieoTHHAs TI0C/Ie0BaTEIbHOCTD OIHOM LIeTH U/leHTUYHA HYK/IeOTHAHOM 10C/ieloBaTeIbHOCTU APYTou
) MoMMHYK/Ie0TU/THBIE 1TV aHTHUTIapalJIe/TbHEI

10. B npoljecce pernivkalyy yu4acTBYIOT BCe (hepMeHThI, KpOMe:

A) IHK-nonvmMepasbl

b) PHK-mipaiima3bl

B) AHK-nurasbt

I') AHKa3eI

/[1) Toron3somepassl

11. CrietjuUIHOCTb TeHETUUEeCKOT0 KO/la COCTOUT B:

A) KoMpoBaHUM aMUHOKHCIIOT 00Jiee ueM ABYMsl Pa3/IMYHBIMU TPHUILJIETaMU;
B) KoaupoBaHUU KaXK/bIM TPUILJIETOM TOJIBKO OJHOM aMUHOKHUC/IOTBI;

B) HamMuuu eiMHOTO KO [J1s1 BCEX JKUBYILUX Ha 3eMJle CyIeCTB.

I') pas3nyuunu Kozia MeXly yKapruoTaMyd U IpOKaproTaMHy

12. BrIpO>Kj€HHOCTb FeHEeTUYEeCKOr0 KoZia — 3TO:

A) KoaupoBaHWe OJHAM TPUILJIETOM TOJBKO OJJHOM aMUHOKUCJIOThI;
B) KoprpoBaHWe OJJHUM TPUTIJIETOM O/IHOM JIM00 HECKOJTBKUX aMUHOKHC/IOT;
B) kKopupoBaHye 0JHOV aMUHOKUCIOThHI HECKO/TLKUMH TPHUTIIIETaMHU.

F) KOJ/IMPOBAHNE€ aMWHOKHWC/I0Tbl MHUJUHUPYIOIUM WJIKN TEPMUHUDYIOIUM TPUILJIETOM



13. YHuBepcanbHOCTb FeHeTUYeCKOro Kozja — 3T0:

A) HanmMuve eIMHOTO KOZA [/is BCEX CYILIeCTB Ha 3eMmiie;

b) KogupoBaHue 0fHUM TPUIUIETOM OZHOM MO0 HECKOIBKUX aMHUHOKHUCIOT;
B) xomvpoBaHue 0ZiHON aMUHOKUC/IOTHI HECKOJTBKUMU TPUIL/IeTaMHU.
I') ynuBepcansHOCTh XuMUdeckoi cTpykTypsbl JJHK a1st Bcex cyiiecTB Ha 3emyie
14. Yurcsio BO3MOKHBIX TPUIJIETOB:

A) 64;

b) 28;

B) 72,

) 128

15. VHdopmarusi o cTpoeHnu Oeska repejaeTcst B IUTOIIIa3My:

A) matpuuHoii PHK;

B) TpancniopTHoii PHK;

B) pubocomnoit PHK.

I') uatepdepupytoieit PHK

16. C pubocomoii B3anMoielicTByeT meT/isi TpaHcrioptHoi PHK:

A) luruapoypuunoBas

b) IlceBmoypuaunoBas

B) onosHuTebHas

I') BcrioMoraresibHast

17. IIponeccuHr — 3to:

A) Cunre3 PHK;

b) Co3peBanue PHK;

B) CoszpeBanne [THK.

I') DsioHraius B npoiiecce TpaHCISILIUU

18. TpaHCcKpunus — 3TO:



A) Iponecc camokornupoBanusi JJHK c o6pa3oBaHriem JBYX WIEHTUUHBIX JOYEPHUX MOJIEKYJT;
b) Ipouecc nepenuckiBanusi HGopmauuu, copepxaieiics B PHK, B dopme JHK.

B) Iporiecc nepernuckiBanys nHGopmariuu, cogepxanieiics B [THK, B popme PHK.

I') [Ipoueccuar MPHK

19. OcHOBHOM (hepMeHT TPaHCKPHUIILIUK:

A) IHK-mo/ivimMepasa;

b) PHK-nosmmmepasa;

B) pectpukrasa.

I') nuraza

20. CX0/CTBO MPOLIeCCOB PerIMKAI[UN W TPAHCKPHUIIIVY 3aK/TF0UaeTCs B TOM, UTO:
A) cuHTe3 ZlouepHUX MOJIEKYJ/T OCYIIleCTB/ISIeTCs B HaripaBjaeHuu 5' - 3';

B) aBwky1jas cuia — rugponns nupodocdara;

B) BepHBI epBbIe jBa BapUaHTa OTBETA.

') He BepeH HU O/JUH BapyaHT OTBeTa

5.1.8 TumoBble 3ajaHusi (oueHouHoe cpeacTBO - Tecr) ANA oOUHeHKH C(HOPMHPOBAHHOCTH
kKomnerenuu ITKP-8:

1. ITpomoTop 370:

A) crieriudmyeckas rociefoBatenbHOoCTh JIHK, onpezensitoitias Hauatbest cuHTe3 PHK

b) 3atpaBka ansa JJHK-monvMepasbl

B) nocneposarensHocTs JJHK, ornpesenstoiias KyAa AO/KeH NPUCOeUHUTLCS Peripeccop
I') mocnenoBatensHocTh JAHK, Koaupytomias pPHK

) crierudmueckas mocienoBatesnsHocTh JJHK, onpezesnstoriast koner| cuate3a PHK

2. HazoBuTe cyOCTpaThI AJ1s POL[eCca TPaHC/ISILIN:

A) 6enku
B) aMUHOKHC/IOTHI
B) MOHOHYK/IEOTHBI

I') aykneo3uaTprdocdaTbl



) iPHK

3. OmnepoH — 3T0:

A) eguHUIIA KOODJUHUPOBAHHOM reHeTUUeCKOM IKCIIpeccuu y bakrepuit
B) yuactrok [JHK g1 cBsI3bIBaHMSI TOPMOHOB

B) epuHuIa perivkanyy

I') yyacTOK TepMHHALMY TpaHCKpanLuy

IT) yuactok THK, Kopupyromuii oauH 6e1ok

4. BeIpoxx/1eHHbIN reHeTUUeCKUi KO 3TO:

A) HerepekpbIBaroIuiics Kog

b) IToBpexxeHHbIN KOZ,

B) Hekopupytotue pparmentsl JHK

I') KogupoBaHue 0/THOM aMUHOKUCIOTHI IBYMSI ¥ O0Jiee TPUIJIeTaMu

1) KopupoBaHve 0fHOM aMUHOKHUCIIOTEI OJHUM TPUILJIETOM

E) KompoBaHue [ByX pa3HbIX 0eJTKOB OJTHOM U TOM >Ke moc/ie/ioBaTeb-HoCThio [THK

5. IlepekpbIBaroILMiCA KO, 3TO:

A) He3HauuTebHO TTePeKPhIBAIOIIMICS KO

B) [ToBpexxAeHHbIN KOZ

B) Hekoaupytoiue dparments: JJTHK

I') KogupoBaHue 0/fHOM aMUHOKUCIOTHI IByMsI M1 O0Jiee TPUI/IeTaMu

) KogupoBaHue 0/JHOM aMUHOKUC/IOThI OJHUM TPUIIETOM

E) KogupoBaHue AByX pa3HbIX 0e/KOB OHOM U TOM >Ke Moc/iefoBaTe/ib-HocThio JJTHK

6. IIpoueccunr iPHK sto:

A) Yuactue MPHK B mpoliecce TpaHC/Is1L[UN

B) Yuactue iPHK B npoijecce 06paTHOM TpaHCKPUTIIVN
B) CekBennpoBanuve iPHK

I') JedparmeHTaliyis reHOB [IEPBUYHOTO TPAHCKPUIITA

1) Teeppodasneiii cuntes iPHK c 3agaHHOI IepBUYHON CTPYKTYpOH



7. IHpopMOCOMBI 3T0:

A) Crietdnueckrie CTpYKTYpbl, 0Opa3oBaHHbIe riucToHaMu U JTHK
B) Pubocomnl, o6pa3yromiye KomrieKcsl ¢ MPHK

B) Ocobwiii BUj chepocom

I') CuHOHMM TepMUHY "XPOMOCOMBI"

8. ]_[I/ITOI'I]'[éBMaTI/IlIECKaH HacC/1eAICTBEHHOCTb MOXKeT OBITH CBs3aHa C:

A) AnmapaTtom ["osbxu

b) MuTtoxoHApUsMU

B) JTnzocomamu

I') 'muokcrcomamu

) SAapbimkamu

E) LluTorniasmMaTiuecKuM peTUKYIHOMOM

9. Tenomepsl 5T0:

A) Karicomepsl peTpoBUPYCOB

b) KoHuesbie nocsiegoBatesnbHocTi JJHK Xxpomocom sykapuoT

B) ®nankupytolue rociefioBaTeIbHOCTYA ITPOKaPUOTHUECKUX TeHOB
I') Hekoaupytoiiue riocsiefoBareibHoctr JTHK

) Yuactku JHK, copepkaiiivie repeKpbIBarOIUICS KOJ

10. YkaxurTe AJ14 npoLiecca periMKaluy MaTpyLy:

A) TPHK

B) 6enok

B) THK

') MPHK

II) pPHK

11. OcHoOBHBIM TIOTpeOUTEIEM (DEPMEHTOB SIB/ISIETCS TIPOMBIIL/IEHHOCTD:
a) TeKCTUIbHas;

0) 1e/uUTI010300yMaXkHas;



B) MeJULIMHCKas;
T) MUIIEeBast;
[l) XUMHUeCKasl.

12. OcHoBHas yacTb ¢pepMeHTOB, TTOCTYTaroljasi Ha MUPOBOU PBIHOK, MPUXOAUTCS Ha [0JIHO:
a) ruaponas;

0) monvmepas;

B) JUras;

T) U30Mepas;

Il) nuas.

13. TexHo/IOT S TIACTEUHOOOPA30BaHUS UCTIONB3YETCS IS

a) buorpaHchopMalii KCeHOOMOTHUKOR;
0) OUMCTKM CTOYHBIX BOJ;

B) MOJTy4€HUs] TPAHCTEHHBIX PAaCTeHUH;
T') BbljIe/ieHUsl ¥ OUUCTKU (DepMeHTOB;
) TIOJTyueHus] aHTUOMOTHKOB.

14. depMeHTHI — aMUIa3y Y JIMTa3y — UCIIO/IB3YIOT TIPH JieueHUH 3a001eBaHNI:

a) cepAeuHO-COCYAUCTON CUCTEMBI;

0) BepXHHUX JbIXaTe/bHbIX ITyTel;

B) >KeJTy/JOUHO-KHUIIIEYHOTO TPaKTa U IMeYeHw;

T') PaCTBOPEHHsI TPOMOOB B KPOBEHOCHBIX COCY/IaX;
[T) 3/10Ka4eCTBEHHLIX HOBOOOPAa30BaHUH.

15. MeTo/, 0OCHOBaHHBII Ha CIOCOGHOCTH ()ePMEHTOB M3 CMeCH Pa3/IMuHbIX Oe/IKOB CBSI3bIBATh OTpe/ie/ieHHbIe
JIUTaH/bl, Ha3bIBaeTCH:

a) OCaX/IeHWeM OpraHUnYeCKUMH PacTBOPUTESIMY;
0) dunpTpanyeil Ha MOIEKY/ISIPHBIX CUTaX;

B) MOHOOOMEHHOU XpoMaTorpahuei;

r) adduHHOM XpoMaTorpadueit;

) U30371eKTPO(OKYCHPOBaHHEM.



16. CDepMEHTI)I, HNCKYCCTBEHHO CBsA3aHHbI€ C HEPACTBOPUMBIMHU HOCUTE/ISIMU, HO COXPaHAOIIe CBOU
KaTa/IuTH4YeCcKue CBOﬁCTBa, Ha3bIBAIOTCA:

a) usodepMeHTaMu;

0) rIacTeMHaMU;

B) UMMOOH/TU30BaHHBIMH (hepMEeHTaMH;

T') My/IbTUIH3UMHBIM KOMILIEKCOM;

1) apduHHBIMEU copbeHTaMHu.

17. MeTtog umMoOumu3aLuu (hepMeHTOB, TIPH KOTOPOM OesTKoBasi MOJIEKYJIa y/1ep)KUBAETCs Ha TOBEPXHOCTH

HOCHUTeJIS 38 CUeT 37IeKTPOCTAaTHUECKUX, THAPOGMOOHBIX, IUCTIEPCUOHHBIX B3aMMO/IEHCTBUHN U BO/IOPO/HBIX
CBs13eii, Ha3LIBAeTCS:

a) azicopOIeit;

0) BK/TIOUEHUEM B TeJib;

B) MHKAIICy/IMPOBaHUEM;

I) BK/IFOUEHHEM B JIUTIOCOMBI;
1) XAMUYECKHUM METO/IOM.

18. imMobuu3aiyst (hepMEHTOB B TeJisiX UMEeT CIeyIOIIHi HeJJOCTaTOK:

a) HEBBICOKAs IIPOYHOCTb CBA3bIBAHUSA Cl)epMEHTa C HOCHTeJIeM,

0) 3arpsisHeHue IPOJYKTOB PeaKLIUK;

B) HEBO3MOXXHOCTb OCYITIECTBJISTE MPEBPAIlleHHs BLICOKOMOJIEKY/ISIPHBIX CyOCTPaTOB;
F) HEBO3MO>XHOCTb MCII0/Ib30BaHUA BOJOHEPACTBOPUMBIX Cy6CTpaTOB;

[1) IOPOT'OBM3HA U CJIOXKHOCTDb HCITO/Ib30BaHUS.

19. HepjocTatok MeToz,a MUKPOKAIICY/IMPOBaHUS:

a) HEBBICOKas IIPOYHOCTb CBA3bIBAHUSA ('bepMEHTa C HOCHUTeJIeM;

0) 3arpsi3HeHue MPOAYKTOB PeaKI[|H;

B) HEBO3MO)XHOCTB OCYIIIECTBJISITh MPEBPaIlleHUs BLICOKOMOJIEKY/ISIPHBIX CyOCTPaTOB;
I') HeBO3MOKHOCTb HCII0/Ib30BaHUsI BOZ,OHEPACTBOPUMBIX CyOCTPaTOB;

1) IOPOTOBU3HA U CIIOXKHOCTH UCITO/Tb30BaHUS.



20. VickyccTBeHHast aHa/IMTHUeCKas CUCTeMa, CoZieprKalliasi iMMOOM/TM30BaHHbIe ()epMEHTBI U KJIETKH, U
TNipeJiHa3HaueHHasl /11 aBTOMaTHUeCcKoro IeTeKTUPOBaHUs NIPOyKTOB SH3UMaTU4YeCKOro MpeBpalleHus,
Ha3bIBaeTCH:

a) OMOWH/MKATOPOM;
6) 6roceHcopoM;

B) (hepMeHTEpOM;

T') aHa/IM3aTopOM;

1) 610 TEKTOPOM.

Kputepumu orjeHnBaHus (oLjeHOUHOe cpeAcTBO - Tecr)

OueHka Kpurepuu orjeHuBaHus
OT/IMYHO 80-100 % mpaBUJIbHBIX OTBETOB
XOpO1110 60-79 % npaBU/ILHBIX OTBETOB
YZOBJIETBOPUTEJILHO 40-59% npaBUIBHBIX OTBETOB
HeYI0B/IeTBOPUTE/ILHO MeHee 40% MpaBUILHBIX OTBETOB
5.1.9 TunoBble 3ajaHus (oueHOUYHOe cpeAcTBO - KoOHTpo/ibHass paGora) /I OLEHKH

copmupoBanHocTu KomnereHiuu YK-1:

Bapwuant 1

1. Penymukaums JHK y sykapuor.

2. [ns Kakux Liesed ucrosb3ytoT Metos [TLP?

3. INocnepoBaTtensHOCTh HYK/1e0THAO0B B MPHK: 5’AAYYAITI'YIIAAYYAILLZ'. Kako¥ noaunenTtus
CUHTe3MpyeTcsl Ha 3TOU MaTpulle?

OrnpenenyTe KOIM4eCcTBO BOJOPOoAHBIX cBsi3eld Bo ¢pparmenTe JHK -I'THATTTATATITLILITAT.
Pa3mHOXeHVe BUPYCOB. JIN30TeHHBIN MyTh.

XUMHUYeCKUH MeTo/| CeKBeHUPOBAHUSI.

du3nyeckuil MeTo, UMMOOHTN3ay GepMeHTOB.

dusnoaoruueckas aCHHXpOHHOCTb

L oN Ok

BHUOTeXHO/IOTMUECKHUI METO/] TIOTyUYeHHsT TM3UHA.
10.Kakue BOTIpOCHI pacCMaTpHBaeT MeKAyHapoAHasi KoHBeHIIMsI 0 OM0/I0rMueckoM pa3Hoobpasuu.

5.1.10 TunoBble 3afaHusi (omeHOUYHoe cpeAcTBO - KoHTposbHasi pabGoTra) AiA  OLEHKH
copmupoBaHHocTH KomneTeHnuu ITKP-4:

Bapmuanr 1



1. B cocrar 6enkoBoii Moeky/ibl BXoAUT 204 aMUHOKHUC/IOTHI. OTpeie/IuTe KOJIMUeCTBO HYK/IEOTH/IOB B
u-PHK u rene IHK, a Takke Kosmuectsa MoJiekyJ1 T-PHK npuHsABIIMX yyacTve B CUHTe3e [JaHHOI0
Oenka.

2. Ecmm konmnuectBo TimuHa B [JHK paBHo 700, a kKommuectBo nuTto3uHa 1300, TO CKOMBKO MOJIEKYT

J1e30KCHpu003bl, (hochopHOH KUCIOTEI, aZleHHa U r'yaHuHa OygeT B Mojiekyse JTHK?

brorexHoornueckuii crmocob moaydeHus TpurntodaHa.

OCHOBHBIe 3Tarlbl TPOMBIIIIEHHOTO OUOTEXHOIOrMYeCKOTo Mpoliecca.

A3pOTEeHOK: yCTPOWCTBO U ITPUMEeHEeHHe.

XapakTepucTrKa A-dara.

Trp-onepoH. HeratvBHas peryssius.

B Xo/ie KakuXx TpOLIeCCOB HOBBIN reHeTUUeCKUI MaTeprasl MOXKET T0TaZiaTh B 0aKTepHaIbHYIO K/IEeTKY?

3a/1auu FKOJIOTUIeCKO OMOTeXHOIOTHH.

10.OCHOBBI reHOANaTHOCTUKHA

L oN kAW

Kpurepuu oneHnBaHus (oneHouHoe cpejcTBO - KoHTpOo/ibHas padora)

OueHka Kputepuu orieHuBaHUs

BBITOJ/THEHHbIE KOHTPOJIbHBIE 33/IaHUsI COJIEP>KaTe/TbHO MOTHOCTBIO COOTBETCTBYIOT
MOCTaB/IeHHBIM Boripocam. [TpuBeieHHast ”HGOpMaI[Usl TPOaHaIM3UuPOBaHa,
nepepaboTaHa, pacCCMOTPEHbI U TIPUBE/IeHbI Pa3/TUUHbIE TOUKU 3PEHUsT
CTEI[UATUCTOR T10 JAHHBIM BOTIPOCAM.

OT/IMYHO

BBINOJIHEHHbIe KOHTPOJIbHBIE 33/JaHNsl COZlep>KaTe/IbHO COOTBETCTBYIOT
rocTaB/ieHHbIM BoripocaMm. [IpuBesieHHast B HUX WHGOpMaLis BepHasi, HO OHa
CTy/IeHTOM 3aMCTBOBaHa U3 UCTOUHUKA Oe3 MpoBe/ieHNs aHa/Iu3a COfepKaHusl.

XOPpOLII0

BBITIO/THEHHBIE KOHTPOJIbHbIE 33/IaHKs B 1[€JI0OM CO/IeP>KaTe/IbHO COOTBETCTBYIOT
MOCTaB/IeHHBIM BoripocaMm. [TprBeieHHast B HUX WH(MOPMaLUs MpeCTaB/ieHa C
OLIIMOKAMU.

YAOBJIETBOPDUTE/IBHO

BBITOJ/IHEHHBIE KOHTPOJIbHBIE 3a/IaHHSI CO/IEPXKATETLHO He COOTBETCTBYIOT
MOCTaB/IeHHBIM Boripocam. [IpuBeieHHast B HUX MH(GOpMALIUs MpeCTaB/IeHa C
OLIMOKAMU.

HEeYyOBJ/IETBOPUTE/IBHO

5.2. OnucaHue MWKaJjl OLeHUBAaHNsA Pe3y/IbTaToB 00ydeHHs 10 JUCIUIIHHE TPH MPOMEe)XXYTOUHOH
arrecTanuu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

YpoBennb

COPMHPOBAHHOCTH | yeynopTeTBOPHTETBH

KOMIIeTeHIHi o Y/OBJIETBOPUTE/IEHO X0pOoILIo OT/INYHO

(uHAMKaTOpa

JAOCTHKEeHHUs

KOMIIeTeHIHi)

He 3aYTeHO 3auTeHo

3HaHus YpoBeHb 3HaHUM HIDKe | MHUHUMAaIBHO YpoBeHb 3HaHUi1 B YpoBeHb 3HaHUi B
MUHHUMaJ/IbHbIX JOIyCTUMBIN ypOBeHb | 0ObeMe, obbeme,
TpeboBanuii. Imenu 3HaHui. [JomnyieHo COOTBETCTBYIOIIEM COOTBETCTBYIOII[EM
MecTO rpy6ble OIMOKKA | MHOTO Herpy0bix TporpaMme IIporpaMMe TOZTOTOBKY,




MOArOTOBKU.

[Ipu pelieHnn
CTaH/|apTHBIX 3a/jau He
NIPO/IeMOHCTPUPOBaHbI

o1IboK HomnyieHo HecKoMbKo | 6e3 ommbok
HerpyObIX OmIOoK
[Tpo/1eMOHCTPUPOBAHEI
I1poJeMOHCTPHUPOBaHBI ITpoJieMOHCTPHPOBAaHEI BCe

OCHOBHbIE YMeHHUSI.
PertieHbI TUTIOBBIE
3a/lauM C HerpyObIMU

BCE OCHOBHBIE YMEHUI.
PelieHbl Bce OCHOBHBIE
3a/lauM C HerpyobIMU

OCHOBHbBIE YMEHHUSI.
PeriieHbI Bce 0CHOBHbBIE
3a/lauu C OT/[e/TbHBIMU

Ymenus OLIMOKaMHU.
OCHOBHBIE YMEHUSI. OIMOKaMH. HeCyIIeCTBeHHBIMH
BelnosiHeHb! Bce
Vmenu mecto rpy0Oble BeImonHeHs! Bce HeJ|0YeTaMH, BBIITOJTHEHbI
3a7laHusl B TIOJTHOM
ommmbKu 3a/laHusl, HO He B BCe 3a/laHHUs1 B [TOJTHOM
o6bemMe, HO HEKOTOpbIE
MoHOM 06beMe obbeme
C HefloYeTaMH
IIpu perenun Nwmeetca [IpogeMoHCTpHpPOBaHbI
CTaH/|apTHBIX 3a/jau He MMHHMMaJIbHBIN Habop 0a30Bble HaBbIKU NPU IIpojeMoHCTpHpPOBaHbI
Hasbii TIPO/IeMOHCTPHPOBaHbI HaBbIKOB [I/Is1 PellleHNsT | pelleHuH HaBbIKU I1PU pellleHn!
- 6a30Bble HaBbIKH. CTaH/lapTHBIX 3a/au C CTaH/lapTHBIX 3a7au C HeCTaH/JapTHEBIX 3a7au 6e3
Vimenu Mecto rpy6bie HEKOTOPbIMU HEeKOTOPBIMU o1IMO0K U HeJJoueToB
OIIMOKU HeJ|0ueTaMHu HeJl0ueTaMHi
IIIkana OLI€HUBAHHA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb OJr0OTOBKH
Bce KommeTeHIMM (4YacTW KOMIeTeHLMI), Ha (opMupoBaHMe KOTOPBIX HarpasiieHa
OT/INYHO MUCLIMIUIAHA, CHOPMUPOBAHBI Ha YPOBHE He HIDKE «OT/IMYHO», TPH 3TOM XOTsA Obl OfHa
KoMrIieTeHLusi chOpMUPOBaHa Ha YPOBHE «OTJIMUHO»
Bce KommereHIM (YacTW KOMIIeTeHIWH), Ha (opmypoBaHMe KOTOPBIX HarpaBJieHa
3aYTeHO XO0pOLIo JUCLIMIUTMHA, CHOPMHPOBAHBl Ha YPOBHe He HIDKE «XODOIIO», TP 3TOM XOTS Obl OfHa
KOMIIETeHIMs1 ChOpMUPOBaHa Ha YPOBHE «XOPOILIO»
OB/IETBODHTEN Bce komrmeTeHIMM (YacTH KOMIleTeHLMi), Ha (¢OpMUpOBaHHEe KOTOPBIX HarpaB/eHa
Zﬁo P MUCLIMIUINHA, COPMUPOBAHbI HA YPOBHE HE HIKE «Y/IOBJIETBOPUTENBLHO», TIPU 3TOM XOTs ObI
0/lHa KOMITeTeHIisi ChOPMUPOBaHA Ha YPOBHE «YIOBIETBOPUTETEHO»
He Hey/I0B/IETBOPUT
XoTs 661 0JjHa KOMIIeTeHLMsi CHOPMUPOBAHA HAa YPOBHE «HEYAOBIETBOPUTELHOY.
3a4TeHO eTbHO

5.3 Tumnomblie KOHTPOJ/IbHbIE€ 3adadHHA HW/IH HHbI€ MaTepHd/ibl, HEOGXOJI[I/IMBIE AJIA OLl€éHKH
pPe3y/bTaTOB Oﬁy'-le}[l/lﬂ Ha HPOMQ)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (oleHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /1A OLEHKH
copmupoBaHHoCcTH KoMneTeHIMU Y K-1

Cemectp 9 "MoJiekynsapHas 6uonorus”

[TpeaMeT U 3a/1aud MOJIEKYJISIPHOM OHOIOTHH

OcCHOBHBIe 3Tarlbl Pa3BUTHS HayKK «MoJieKy/sipHasi OMOIOTHSI».
CrtpoeHure BUPYCOB.

MexaHn3MbI pellIMKaly pasHbIX TUIIOB BUPYCOB.

Tunbl B3aMO/IeHiCTBUS BUPYCa C KIeTKOH-XO035IMHOM.
CrpoeHue 1 LUK/ pa3BUTHS A-¢ara.

CTpyKTypa U LIMK/ pa3BUTHUs BUpyCca UMMYHOe(pULIMTa.
CTpyKTypa ¥ LMK/ pa3BUTHs BUpYyCa TPUMIIa.

Lo NO AN

[TpoucxoxxeHre BUPYCOB U UX POJIb B 3BOJIFOLIUU.

10.CtpykTypa HyK/Ieouaa. TUITbl perUIMKaIMu 6aKTepHUaibHONM XPOMOCOMBI.
11.CTpyKTypa NpoKapuOTAYECKUX F€HOB.

12.bakTepranbHble MJ1a3MU7bIL.

13.TpaHcro30HbI OaKTepUH.

14.0OCHOBHBI€e KJ/IaCChl 3YKapUOTUUECKUX TeHOB.



15.IToBTOpSAIOLMECS TTOC/IE0BATEBEHOCTH 3YKapUOTUYEeCKUX MeHOB.
16.CTpyKTypa 3yKapuOTHUECKUX FeHOB.

17.TpaHCIO30HbBI 3yKapHOT.

18.PeTpOoTpaHCO30HbI 5YKapHOT.

19.ITepsuunas cTpykrypa JHK.

20.MaxkpomonekyasipHasi cTpyktypa JHK.

Cemectp 10 "BbuorexHosorusa"

[TpeameT ¥ 3a/1aukl GUOTEXHOIOTHH.

['71aBHBIE TIEPCITeKTUBLI OMOTEXHOTOTHH.

CTpoeH#e NPOKapUOTUYECKOU K/IEeTKH.

Pa3mMHOKeHHe U MeTabo/u3M OaKTepHid.

Bupycel. Ctpoenue. PazmMHoxeHMe. VIcro/ib30BaHWe BUPYCHBIX YacCTHI] B OUOTEXHOJIOTHH.
[Tpou3Bo/CTBO KOPMOBOTO OerKa.

ITpon3Bo/CTBO MHUILEBOTO OesKa.

OCHOBHBIE THITBI Jlerpajjaliii KCeHOOMOTHKOB.

L oNhAWN R

BuoTexHosorust mpeobpa3oBaHust COMHEUHOM SHEPTHH.

10.TTonyuenue 6uorasa.

11.buoTexHOI0rUs YyTUINU3aLUU TBEPABIX OTXOZ0B.

12.BuoouncTKa ra30BO3/AYIIHBIX BEIOPOCOB.

13.buonoruueckuii METo/, OUMCTKHA CTOUHBIX BOJ,.

14.0OcHOBHBIE MeXaHW3MbI PEryIMPOBAHUS KJIETOYHOTO MeTabo/IrM3Ma y pOKapHoT.
15.0CHOBHBIE MeTO/BI IPOMBILIJIEHHOTO IPOM3BOCTBA @MUHOKHUCIIOT.
16.ITpombIiIeHHbIE METO/bI TTOTyUeHNs] aHTUOMOTHKOB.

5.3.2 TunoBble 3apaHusA (oleHOUHOe CpeAcTBO - KOHTpo/sibHbIEe BOMPOCHI) A/ OLEHKH
copmupoBanHocTu KomnereHiuu [TKP-4

Cemectp 9 "MosniekynspHas 6uonorus”

Kommnaktuszanusa THK v cTpyKTypa XpoMaTryHa.

Pennikanys B kiieTouHoM LuKiie. ITocnecTBis HapylleHUs KJIeTOYHOIO LiUK/IA.
Pervukanys JJHK. Dtamns! peruivkanuy, eé perysisiys y IpOKapyuoT U 3yKapuoT.
O6parHasi TPaHCKDUITLHSL.

Penapanust IHK. ®oTropeakTuBaiusi. IKCLU3MOHHAs penapanusi. SOS — penapanusi.
Penapanus [JHK. TTocTpervkatuBHast peraparus. Perapaiiysi olmO0K peruivKaLyu.
Perimvikanus Tesiomep.

MuroxonzapuansHas JJHK. CtpykTypHas opranusaius. Pervkarys.

. ITnactugnas JHK. CTpykTypHasi opranu3auys. Pervkarusi.

10.ITporpamma «I'eHOM yesioBeKa».

11.MosekynsipHas crpykrypa PHK. Tumnsr PHK.

12.Ctpykrypa MPHK y npokapyoT U y 3yKapHoT.

13.Konyernuus «Mup PHK».

14.0OcHoBHBIe 3Tarbl TPAHCKPUIILIMU. Pa3mnuns TpaHCKPUIILIAY Y TIPOKAPUOT U Y 3YKapUOT.
15.Lac-onepoH. HeratvBHas U MO3UTUBHASA €I'0 PeryJIALUs.

©®NDU A WN e

16.Trp-onepoH. HeraTuBHas ero peryJssitus. ATTeHyalus.
17.Co3peBanue PHK y 35yKapHoT: TIPOLIECCHUHT U CTUIaHCHHT.
18.0OcHOBHbBIE CBOMCTBA reHeTUUECKOT0 KO/a.

19.0OcHOBHBbIe 3Tanbl TPAHCJISALIUU.

Cemectp 10 "Bbuorexnosiorusa"



OcHoBHBIe (hepMeHTHI FeHHOW UH)KeHEepUH.

[TpomeliIeHHOe IPOU3BOCTBO HEKOTOPBIX BUTAMUHOB.

OcHOBHbIe OHHOTEXHOJIOTUEeCKHe MeTO/jbI TPOM3BOACTBA (hepMeHTOB.

OcHOBHbIe MeTO/IbI IMMOOU/IM3aLU (hepMeHTOB.

BroTexHosornyeckoe MCHo/Ib30BaHHe MIMMOOMIM30BaHHBIX ()ePMEHTOB U K/IETOK.
['enosmarHocTuka.

I'eneTnueckas Teparnmus.

I'eHHbIl1 HOKAYT.

©®NDU A WN 2

. JocTrKeHus reHeTUUeCKOW MHXeHepPUH >KUBOTHBIX.
10.0OcHOBHBIE TeXHO/IOTMY KJIOHUPOBaHUEe OPraHUu3MOB.
11. locTKeHNs: reHeTHYeCKON UH)KeHepuU pacTeHuH.
12.I"eHHO-MH)XE€HEPHBIN CUHTE3 COMaTOTPONMHA.
13.T"eHHO-UH)KE€HEPHBIM CUHTE3 UHCYJ/IMHA.
14.T'eHHO-MH)XKeHePHBIM CUHTEe3 UHCYJIMHA.
15.T'eHHO-UH)KEHEPHBIM CUHTe3 UHTep(epoHa.
16.ITonyuyeHre TpaHCT€HHBIX TPOKAPUOT.
17.ITosly4yeHre TPAHCT€HHBIX KUBOTHBIX.

5.3.3 TumnoBbie 3asaHusi (oleHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /I OLEHKHU
copmupoBanHocTu KomneTeHuu [TKP-8

Cemectp 9 "MoJiekynsapHas 6uonorus”

I'nbpuanzanus JHK. KoHHEKTOPHBIN U peCTPUKTa3HO-TTUTa3HbIM METO/BI.
[TonmumepasHas LielHas peakLys.

CekBenvpoBanue JHK: xvuMuueckuii ¥ 3H3UMaTAYECKANA METO/IbI.
OcCHOBHBIe BEKTODBI /151 MOJIEKYJ/ISIPHOIO KIIOHUPOBAHUSI.

JocTiKeHNs ¥ TepCreKTUBBI TeHeTUUeCKOU HHKeHepHH.

ArnonTo3 — nporpaMmMupoBaHHasi KJleTOYHasi CMepTh.

[Tonsitue 06 mMMyHHUTeTe. [IPUHIMI 1€ICTBUSI UMMYHHOM CHCTEMBI.
MexaHu3M BO3HUKHOBEHUS TYMOPa/IbHOI'O UMMYHHUTeTA.

Lo NO A WN =

. Tc KneTku U K1eTOUHbI UMMYyHUTET.

10.CTpyKTypa IMMYHOTJI00Y/THHOB.

11.OcHOBHBIE ayTOMMMYHHBIE 3a00/IeBaHUSI.

12.TIpechopmu3am U snvMreHeTHKa. Posb si7ipa B pa3BUTHM OpraHM3Ma.

13.MonekysipHble MeXaHU3MBbI JeTepMUHALNY U JU(QepeHLIMPOBKH Y MHOTOKJIETOUHOT'O OPraHU3Ma.
14.MexaHW3MbI CTapeHUs1 OpraHu3Ma.

15.TpaHcdopMaliyst KJeTOK U TIPOLIeCC OMyX0/1e00pa30BaHus.

16.0OHKOreHbl 1 aHTUOHKOTEHBI.

17.11pyuurHbI BO3HHKHOBEHUS OIyXOJIel.

Cemectp 10 "BbuorexHosiorusa"

TpaHcI1aHTaLyYsl OpraHoB ¥ TUCTOCOBMECTUMOCTb.

MoHOK/I0Ha/IbHBIE aHTHUTeNa. VIX MoslyueHre U IpUMeHeHue.

ToTunoreHTHOCTH reHoMa. KyloHMpOBaHKWe OpPraHu3MOoB.

IMonyyeHue TpaHCTeHHBIX PACTEHUM.

HenuddepeniiipoBKa K1eToK — 0CHOBa (POPMUPOBAHUS KJI€TOUHBIX KY/IbTYpP PaCTEeHUIM.
TUIbI Ky/IBTYP KJIETOK U TKaHew.

XapaKTepuCTHKa Ka/lTyCHbIX K/IETOK.

MopdoreHe3 Ka/lTyCHBIX KJIETOK.

LoON AWM=

HPI/IMEHBHI/IG H30/ITMPOBAHHLIX MPOTOIL/IACTOB B OMOTeXHOJIOTHH.



10.KsreTouHasi MHXeHepyst Ha COBPeMeHHOM JTarle.

11.HaHOOMOTEXHO/IOTUH B MeTUITUHE U OUOJIOTHH.

12.KpuocoxpaHeHue 1 ero OCHOBBI.

13.KnoHanbHOe MUKpOpa3MHOKeHHe pacTeHUH U ero NpakThuueckoe TIpUMeHeHue.
14.Comartnueckuii sSMOpHoreHes.

15.0cHOBHBIE METO/IBI in Vitro B ce/leKIUKU pacTeHUH.

16.KiieTouHas HXeHepUst )KUBOTHBIX.

17.BbuoceHcepsl.

18.brounnsl.

19.B03MO>KHbIe PUCKH, CBsI3aHHBIE C UCIIO/Ib30BaHHEM HaHOOMOTEXHOIOTHH.

Kputepuu onjeHuBaHus (oLeHOUHOe cCpeCcTBO - KOHTpo/IbHbIe BOIIPOCHI)

OueHka Kpurepuu oLieHrBaHUs

H3jiaraetT, He 3aTPYAHAETCSA C OTBETOM IIPpU BUAOW3MEHEHUH 3aJdHN, CBO60,LIHO

CIIpaBJ/IAeTCA C CUTYallMOHHBIMU 3a/laHUAMM, TIPABU/IBHO 000CHOBLIBAET TPpUHATHIE
OT/IMYHO
penieHvs, ymeeT CaMOCTOSATE/IbHO 0606H.18Tb " U3/1araTb MaTepuasi, He AO0ITyCKast

OLIMOOK.

CTYJAEHT TBEpAO 3HaeT HpOFpaMMHbH‘/JI MaTepud/i, TPAMOTHO U M0 CYIIEeCTBY

H3jiaraeT ero, He AOITYCKadeT CyLIeCTBeHHbIX HEeTOUHOCTEH B OTBETe Ha BOIIpOC,
XOopo1io
P MOXKeT IPpaBUJ/IbHO TIPUMEHSATH TeOpeTUuUYeCKHe I10/I0>KeHU U BJlaZieeT

HEO6XO,£[I/IMBIMI/I YMEHHAMU U HABBIKaAMM IMPU aHAJ/IM3€e I/IH(bOPMaI_[I/II/I.

CTY/IEHT OCBOMJI TO/TbKO OCHOBHOM MaTepHall, HO He 3HaeT OT/Ie/IbHBIX JieTaeH,

JIOTTyCKaeT HeTOUHOCTH, HeZIOCTaTOUHO MPaBU/IbHbIE (HOPMYIUPOBKH, HapyIllaeT

VIOB/IETBOPUTE/TEHO Y ’ P (opmyup » Hapy
MOC/Ie/JOBAaTe/ILHOCTD B U3/I0’KEHUY TIPOTPaMMHOTO MaTepHajia U UCITbIThIBAET

3aTPyAHEHUS B BbITIOJIHEHUUW aHA/IN3d I/IHCl)OpMaLII/II/I.

BBLICTaBJISIETCS CTYAEHTY, B OTBETE KOTOPOTO OOHAPY>KU/IMCH CyII[eCTBEHHbIe
HEY/JJOB/IETBOPUTE/IBHO | PO0OesIbl B 3HAHUM OCHOBHOTO CO/IEPYKAHUS YUeOHOUM MPOrpaMMbl AUCIUTTHHEL U /
WM HeyMeHHe UCTI0/Ib30BaTh MOoy4YeHHble 3HaHHSI.

6. YueOHO-MeTOMUECKOEe H HH(OpMaIMOHHOE o00ecrieyeHne JUCIMILTHHBI (MO/1y/151)
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1. Konnues A. C. MonekynsipHasi 6uosorus : yue6Huk / A. C. Konunues, I'. A. CeBactbsiHOBa, U. JI.
LIBeTKOB. - 5-e U3/, - Mockga : FOpaiir, 2022. - 422 c. - (Beiciiee obpa3oBanue). - URL:
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Yue6Hoe rocobue / CtporanoBa M. §. - KpacHosipck : Kpac['AY, 2020. - 191 c. - PekomeH/j0BaHO
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N. B.,KanvbikoBa M. C.,PoroxuH B. H.; Apeirvna E. U., TpetbsikoBa U. B., KanmeikoBa M. C,,
PoroxxuH B. H. - 4-e u3p., ctep. - Cankt-IletepOypr : JlaHb, 2022. - 220 c. - JonyigeHo YMO P® mo
oOpa3oBaHMIO B 06/1aCTH BeTepUHAPUU U 300TeXHUU B KauecTBe yueOHUKa /I/1s CTY/IeHTOB BY30B,
o0yuaroluXcs 10 CrielaabHOCTH «BeTeprHapus» (KBamu(UKalus «BeTepUHApHBI Bpau»). - KHura u3
KoJiiekuuu JlaHb - BeTepuHapusi U cefibCKoe X0351MCTBO. - ISBN 978-5-507-45213-2., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=827766&idb=0.

8. 3arockuna H. B. buotexHosorus / iog, pef,. 3arockvHoii H.B., Ha3zapenko JI.B. - 3-e u3j. ; ucnp. u
Jor. - Mocksa : FOpaiit, 2022. - 381 c. - (Briciiee obpa3oBanue). - URL: https://urait.ru/bcode/497604
(mara obparrjenus: 05.01.2022). - ISBN 978-5-534-13546-6 : 1189.00. - Tekcr : a/eKTpoHHbIi / BC
"FOpaiit"., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=788585&idb=0.

9. [Tecuos I'. B. buortexnosorus / [Tecuos I'. B.,)KykoB H. H. - Tyna : TI'TIY, 2021. - 68 c. - Knaura u3
Kosinekiuu TI'TTY - TexHo/ioruu nuiileBbIX Npou3BoACcTB. - ISBN 978-5-6045162-5-6., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=800547&idb=0.

[ononmHuTebHAs TUTEpaTypa:

1. ITeryxoBa E. B. MoneKyisipHast GU0JIOTHSI C 37ieMeHTaMU TeHeTUKU U MUKPOOHOJIOTHH : yueOHoe
nocobue / [Teryxora E. B.,Kanapckas 3. A.,Kpbaurkast A. FO. - Kazans : KHUTY, 2019. - 96 c. - Knura
u3 Kostekiim KHUTY - TexHonoruu nuiieBbiX Mpou3BoACTB. - ISBN 978-5-7882-2690-3., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=826482&idb=0.

2. JlykoBHuKoOBa JI. b. Metoguueckue peKOMeH/aly K CeMUHApCKUM 3aHATUSAM I10 KYypCy
«MonekynsipHasi buosiorusi» : yue6HO-MeToruecKoe mocobue / JlykoBaukosa JI. b.,Kanyrux A.
B.,KpaBuenko I'. A. - Hwkuuit Horopoa : HHI'Y um. H. 1. JIobaueBckoro, 2020. - 12 c. -
PekomeH/J0BaHO MeTOJUUECKOM KOMHCCHel MHCTUTYTa 6Momoruy U OMOMeIULIMHBI /IJ1s1 CTY/I€HTOB



HHI'Y, obyuatoruxcs 1o HaripaBieHHt0 roarotoBku 06.03.01 «buonorus». - Bubauvorp.: foctyrnHa B
KapTouke KHUTH, Ha caiite DBC JlaHb. - Kaura u3 komtekyuun HHI'Y um. H. 1. JlobaueBckoro -
buonorusi., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=783251&idb=0.

3. CriupuH A.C. MonekynspHas 6uosorusi. Pubocomsl u 6mocrnTes 6esika : yue6Hoe rtocobue / CriupuH
A.C. - Mockga : Jlabopatopusi 3Hanui, 2019. - 594 c. - ISBN 978-5-00101-623-6.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=735391&idb=0.

4. Bunnukosa T. A. buotexHonorust = Biotechnology : yue6Hoe rmoco6ue / Bunankora T. A.,
Tpudonora E. H., Bynrakosa U. FO. - Omck : OMI'TY, 2019. - 96 c. - bubnuorp.: AoCTyIHa B KApTOUKe
KHUTH, Ha caiite DBC Jlanb. - Kuura u3 kosnekiun OMI'TY - f13bIK03HaHWe U iMTepaTypoBe/ieHue. -
ISBN 978-5-8149-2776-7., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=781872&idb=0.

5. ®upcos I'. M. Bupyconorusi, ummyHosiorus 1 buorexHomnorusi / @upcos I'. M. - Bonrorpag, :
Bonrorpagckuii I'AY, 2021. - 164 c. - Knura u3 ko/utekumu Bonrorpagckuit I'AY - Betepunapus u
CesIbCKOe X031CTBO., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=805353&idb=0.

ITporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUH C CO/iepKaHWeM JIUCLUITAHBI):

JInneH3uoOHHOe MporpaMMHoe obecrieuenye: OniepaljioHHast cucteMa Windows.
JInnieH3noHHOe nporpamMmHoe obecrieuenue: Microsoft Office.

ITpodeccronanbHbIe 6a3bl JAHHBIX ¥ MH(GOPMAL[IOHHbIE CTIPABOYHBIE CHCTEMBI
Poccuiickuit nuugekc HayuHoro yurtrpoBanus (PVHIL), nnatdopma Elibrary: HatmonanbHas
MH(OPMaIMOHHO-aHa/IUTHUEeCKasi CUCTeMa

azpec goctyna: http:/elibrary.ru/project_risc.asp

'APAHT. VlHpopMaLMoHHO-TIPaBOBOM NopTas [D/1eKTpoHHBIN pecypc].— Azipec focTyma:
http://www.garant.ru

CB000/IHO pacrpocTpaHsieMoe IporpaMMHoe obecrieueHue:
nporpamMmmHoe obecrieuenrie LibreOffice;

nporpaMmmHoe obecrieuenre «KoHcymbTanTILIHOC»;
nporpaMMHoe obecrieuerue Paint.NET;

OJieKTpoHHbIe OMOIMOTeUHBbIE CUCTEMBI U OMOMOTEKH:

OnekTpoHHas 6ubmoTreuHas cucrtema "Jlane" https://e.lanbook.com/

OnekTpoHHas 6ubmoTeuHasi cuctema "KoHcynbTaHT cTygeHTa" http://www.studentlibrary.ru/
OnekTpoHHas 6ubmoTeuHasi cuctema "HOpaitt"http://www.urait.ru/ebs

OnekTpoHHas 61b/MMoTeuHasi cucteMa "Znanium" http://znanium.com/

dyHpgamenTanbHas bubmoteka HHI'Y. — Aapec goctyna: www.lib.unn.ru/

Caiit bubmoTteku Ap3amacckoro pummana HHI'Y. — Axgpec goctymna: http://lib.arz.unn.ru/

7. MaTepHua/IbHO-TeXHHYeCKoe ofecreyeHUe JUCLUILIMHBI (MOY /1)
YueOHble ayIUTOPUM [I/is TIPOBeZIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPEeHHBIX 00pa3oBaTe/bHOU



MIPOrpaMMOM, OCHAIIleHbl MYJIbTUMeAUMHBIM 000pyJ0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
Cpe/icTBaMH 00yUeHUsI.

[TomerieHust 711 CaMOCTOSITe/TbHOM pabOThl 0OYYaroIMXCsl OCHAI[eHbl KOMITBIOTEPHOM TEXHUKOU C
BO3MOKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/IeKTPOHHYIO
MHGOPMAaILIMOHHO-00pa30BaTeIbHYIO Cpejly.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
noaroroBku/crienansHocT  44.03.05 - Tlemarornyeckoe obpa3oBaHue (C JAByMSI MPOGWISMU
MOZATOTOBKH).

Astop(n1): KpuBoHOroB [eHuc MuxaiioBruy, KaHIUAAT OMOJIOTHYeCKUX HayK, JOLIEHT
Manadeepa EBrenust ®ej0ToBHA, KaHAWJAT OUOTOTMUECKHX HAYK, JOL[EHT.

PerjenzeHT(b1): JKivkeHuHa JIums MuxaitioBHa, KaHAUJAT OHM0/IOTHYECKUX HayK.
3aBeaytoimii Kadeapoii: Hemoceko Osbra ViBaHOBHA, IOKTOP OMOIOTMUECKUX HayK.

ITporpamMma oz00peHa Ha 3ace/JaHUM MeTOAMUECKON KoMuccuu oT 27.11.2024 r., ipoTokost Ne Ne9.
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