benepanbHOE TOCYTapCTBEHHOE OIOHPKETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIICTO 00pa30BaHUS
«TONMBATTHHCKUN TOCYAaPCTBCHHBIH YHHUBEPCUTET

b1.B.JZ1B.02.01

(uHOeKC OUCYUNTUHDL)

PABOYAS NTIPOI'PAMMA JUCHUIT/IMHBI

I'ennas unxeHepus

(HaumeHoB8aHue OUCYUNIUHDL)

10 HAIIPABJICHUIO TOATOTOBKH (CHEIUATBLHOCTH )
18.04.01 Xumuyeckas TE€XHOJIOTHS

(KOO U HAUMEHOBAaHUe HANPABTIeHUsL NOO20MOBKU, cneyuarbHocmu 8 coomeemcmesuu ¢ @I OC BI10O/ @I'OC BO)
DKOOMOTEXHOJIOTHS

(ranpasnennocmov (npoguiv)/cneyuanuzayus)

dopma o0yueHHs: OuHas

I'on HaGopa: 2019

PacnpenesieHue 4acoB JUCHUIJIMHBI 10 CEMeCTPaM U BHIaM 3aHATHI (110 y4eOHOMY

IUIAHY)
KounuectBo 3ET 3
Yacos no PYII 108

Buasl KoOHTpOJIA B JK3a 3adeTsl KypcosBbie KypcosBbie KonTpoabHble

ceMecTpax MeHbI MPOEKThI padoThI padoThI
(Ha kypcax): (sl 3a04HOM

¢popmbl

o0yueHust)

NeNe cemecTpoB

1 2 3 4 5 6 7 8 9 |10] 11 HToro
3ET 7 7
0 ceMecTpam
Jlexuun 8 8
JlaGopaTopHble
IpakTHyeckue 32 32
KonTakTHas padora 40 40
Cam. paGora 212 212
Kontpoan
Hroro 252 252

ToabarTn, 2019




Pabouas mporpamma cocraBinena Ha ocHoBanuu PI'OC BIIO/®I'OC BO u yuebHoro

IJIaHa HampaBJIeHUS TOAroToBKH (cmeruanbHocTH) 18.04.01

«XHMHYECKAs TSXHOJIOTHS

(k0O U HaUMeHOBaHUe HanPaseHust NOO20MOo8KU, cneyuarbhocmu 6 coomeemcmeuu ¢ @I'OC BI1O/ @I'OC BO)

PenensupoBanue padoueii mporpaMMbl JUCUMILUIUHBI:

Y% OtcytcTByer

v Yyebnas (pabouast) mporpamma oJ100peHa Ha 3aceaanuu Kadeapsl «PamonansHoe
IPHUPOJIONIOIL30BaHUE U pecypcocOepexerney (mpotokon 3acenanus Ne 1 ot «28»
asrycra 2018 r.).
Peuensent

(OoadcHoCmb, yueHoe 386aHue, cnmeneHy)

« » 20 T

(U.0. Damunus)

Cpoxk neiicTBusi padoueil mporpaMMsbl IMCUUIIMHBI 10 «28» aBrycra 2021 r.

HNupopmanus 00 akTyaauzanuu padodeid NporpaMMsbl JUCHUIIMHBI:

[Tporoxon 3aceqanus kapeapst No_ oT «__ » 20_r.
[Iporokon 3acenanus kageapsl Ne  oT «_ » 20 T
[TpoTtokoun 3acenanus kagenpsl No  oT «_ » 20 1.
[TpoTokou 3acenanus kagenpsl No 0T «_ » 20 1.
YTBEPXJIAIO
3aBeIyIOINi Kadeapoit «PanmonanpHOE IPUPOJOIOIB30BAHUE 51
pecypcocoepexenne
(paspaGomagweii PITJ])
«_» 20 T M.B. Kpaguosa

(noonucs)

(U.0. Damunus)



AHHOTAIUA
AUCHHUILINHBI (Y4eOHOTr0 Kypca)
b1.B./1B.02.01 I'ennasi nH:KeHepUs

(MH/IEKC ¥ HANMEHOBAaHUE AUCIMIUINHBI (Y4eOHOTO Kypca))

1. Heap u 3aga4u M3y4YeHUus1 AUCHUILIMHBI (Y4e0HOT0 Kypca)

L[GJIB - (l)OpMI/IpOBaHI/IG TCOPCTUUCCKOTO IIPCACTABICHUA 00 OCHOBHBIX
MCTOJax FeHHOM HHXCHCPpHUU ¢ HABBIKOB IIOCTAHOBKH TI'CHHO-HMHKXCHCPHOI'O
9KCIICPUMCHTA.

3amaun:

1. CdopmupoBarh 3HaHUST 00 OCHOBHBIX (EpMEHTaxX, BEKTOpax,
UCITIOJIb3yEMBIX B KAUE€CTBE NHCTPYMEHTOB N'€HHON MH)KEHEPHUHU.

2. Jlatp mpencraBieHHEe OO0 OCHOBHBIX METOJAax U  ammaparype,
IIPUMEHSAEMBIX ISl IOCTAHOBKH T€HHO-UHKEHEPHBIX 3KCIIEPUMEHTOB.

3. HayuuTh aHanmu3upoBaThb COBPEMEHHBbIE JaHHbIE OO0 MCIOIb30BAaHUU
METOJ/I0B T€HHON MH)KEHEPUH UISI CO3/1aHNS TPAHCTE€HHBIX PACTEHHUI U JKUBOTHBIX C
IIOJIE3HBIMH CBOKCTBAMM.

2. MecTto nucuuiuiaabl (yueOHoro kypcea) B crpykrype OITIOITI BO

Hannas aucuumuinHa (yaeOHbIN Kypc) oTHOcUTCS K broky 1 «/lucuunnuuel
(Momynn)» (BapuaTUBHAS 4acTh, JUCUUILIUHBI 10 BEIOODY).

JlucuuIuinHbl, y4eOHbIE KypChl, HA OCBOEHUU KOTOPBIX Oa3zupyercsl AaHHas
auciuiinHa  — «Karanu3 B XMMHMYECKOM TEXHOJIOrumW», «MolekynspHas
OHOTEXHOJIOTHUS.

Jucruninabl, yaeOHbIe KYPCHI U1 KOTOPBIX HEOOXOIUMBI 3HAHUSI, YMECHHSI,
HABBIKH, TPHOOpPETaEMbIC B PE3yJIbTaTe U3yUEHHUS TAaHHON AUCIUIUIMHBI (Y4eOHOTO
Kypca) — «buonHAMKaIMA U OMOTECTUPOBAHUEY», «AJIBTEPHATUBHBIC HCTOYHUKU
DHEPTUU U OMOIHEPTETUKAY.

3. Iliianupyemblie pe3yjbTaTbl O0yYeHHMs] MO AUCHUILINHE (Y4eOHOMY
KYpPCY), COOTHECEHHbIe ¢ IUIAHUPYEeMbIMH pe3yJbTATAMH OCBOECHMS
0o0pa3oBaTeJIbHOM NMPOTrPaAMMBbI

®opmupyembie u Ii1anupyemMsble pe3yabTaThl 00yYeHHUs!
KOHTPOJIUpPYeMbIe
KOMIETeHIHH
- CIIOCOOHOCTD 3HaTh: 0COOEHHOCTH OpraHu3alu HAy4YHO-
OpPTaHU30BHIBATh MICCIIEIOBATEIILCKUX PaboT.
CaMOCTOSITEIILHYIO U YMeTh: HCIOIb30BaTh MOJYYCHHBIC 3HAHUS JUIsI T000pa
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KOJUIEKTUBHYIO
Hay4YHO-
HCCIICJIOBATEIBCKYIO
paboTy, pa3pabdaTbiBaTh
TUTaHBI ¥ IPOTPAMMBI
MIPOBEJICHUS HAYIHBIX
HCCIIEIOBAHUMN U
TEXHHUYCCKUX
pa3paboTOK,
pa3pabaThIBaTh
3aJIaHus JUIS
ucnoyauTenei (ITK-1)

OMOJIOrNYeCKUX 00BEKTOB U IMPUMCHCHUS UX B
Pa3JIMYHbIX HAYYHBIX UCCICAOBAHNAX.

BJ'IaI[eTB: MCTOAAMH  OpraHHM3allMKk W  IIPOBCACHHUA
HaY49YHO-HUCCJIICA0BATCIIbCKUX pa60T.

- TOTOBHOCTH K ITOHCKY,
o0paboTKe, aHau3y U
CUCTEMAaTH3aINN
HAyYHO-TEXHHUECKOH
UHPOPMAITUH TI0 TEME
UCCJICIOBAHHUSI, BEIOOPY
METOJIUK U CPEJCTB
peIIeHuUs 3a1a9n

3HaTh: HAyY4YHBIC H IIPABOBBIC OCHOBBLI oOecrneueHus
0100€e30ITaCHOCTH B 6I/IOI/IH}KCHepHI/I N HCIIOJIB30BaHHH
TPAHCTCHHBIX OPTaHHU3MOB.

YMeThb: MPOU3BOJIUTH BHIOOP METOAUK M PACCUMTHIBATH
TEXHOJIOTUYECKHUE TMapaMeTphl Mporecca €  yYETOM
pean3annu 3a1a4 FeHHOM NWHKEHEPUU.

Bnanets: Metogamu noucka u ooMeHa uHpopmarmeil B
KOMITBIOTEPHBIX CETAX, aHalM3a W CUCTEMaTU3ALUU

(TTK-2) uH(pOpMaIUK.
- CIIOCOOHOCTH 3HaTh: 3a/ayu, HaAMpaBJeHUS W MNPOOJIEMbl TEHHOU
UCII0JIb30BATh WHXCHEPUH  TPUMEHUTEIBHO K  COBPEMEHHBIM
COBPEMEHHBIE ITPUOOPHI | MOTPEOHOCTSIM.

Y METOJINKH,
OpPTaHU30BHIBATh
pOBEICHUE
IKCTICPUMEHTOB U
UCTIBITAHUH, IPOBOJIUTH
ux 00paboTKy U
AHATTM3UPOBATH UX
pesyabtathl (ITK-3)

YMeTh: HOHUMaTh HEOOXOAUMOCTh IPUMEHEHUS
METO/I0B T€HHON MH)KEHEPUH JUIsl KOHCTPYUPOBAHUS
HOBBIX (hOPM.

Bnanets: MeTogaMu reHETHYECKOTO KOHCTPYMPOBAHUA,
K KOTOPBIM OTHOCSTCS MyTareHe3, THOpUAM3aLUA,
KOHBIOTAlMA, TPAHCAYKLIMS, TpaHChOpMAIUs U CIUSIHUE
IIPOTOIIACTOB.

TemaTuveckoe cogep:kaHue IUCHUIIMHBI (Y41e0HOr0 Kypca)

Paznea,
MOIYJIb

IMoapasaesn, Tema

1.OcHOBHBIE TOHATHSA
T€HHOW UH)KEHEPUH.

IIpenmer u 3agauu reHHON MHXKeHepUU. Pa3ensl reHeTudecKou
VWH)XCHEPUU U Tallbl UX CTAHOBJICHHUS.

depMeHTHI, UCTI0NIb3yeMble B TeHHOM nHxkeHepuu. CTpyKTypa 1
TPAHCKPUIILHS dYKapUOTHYECKUX T'€HOB. BEeKTOpBI, HCIIOIB3yeMbIE
B FT€HHOW MHXEHEPUU.

2. 'ennas nHxKeHEpHs

9Kcnpecc-zu/1arHocha, aHaJIM3 U OILICHKA '€CHCTUYCCKU




MHUKPOOPTaHU3MOB, PACTEHHI | PEKOHCTPYHPOBAHHOTO MaTepHaa.

U JKUBOTHBIX. Couyeranne METOOOB aJAIITUBHON CUCTEMBI CEJIEKIIUA U
F€HETUYECKON MHKEHEPUU MUKPOOPTraHU3MOB, PACTEHUIN 1
KUBOTHBIX. [[pakTHUECKNE aCIIEKThl TEHHON MHKEHEPHUH.

OO0wmas Tpyr0eMKOCTh TUCUMILTHHBI (YueOHoro kypca) — 7 3ET.




4. CTpyKTYypa " colepkaHue TUCUMILTHHBI (Y4eOHOro Kypca) I'eHHas HHKeHepust

CemecTtp uzyueHus 3

(HauMeHOBaHME TUCLIUILIMHEI (yueOHOTO Kypca))

Pazpeu, Ioapasaen, Tema Buasl yue6Hoii padoThl Heo0xoaumbie Dopmbl Peko
MoAayJib KonrakrHas paﬁoTa CamocTosiTeJIbHAs pa60'ra MaTepHuaJbHO- TEeKylero MEeH
(B qacax) TEeXHHYECKHue KOHTPOJIdA yema
BCEro DopMbl MPOBeIEHUT dopmbl pecypcnl (HanMeHOBa s
o 9 Bl aexuwii, J1a00paTOPHBIX, Opranu3anuu HHe JTe
E g @ Z| npakTmuecknx ansTHii, . CaMOCTOSITeJILHOI OLEHOYHOTO | paTy
g = g o E METObI 00yueHMs, § padéoTnl CpencTBa) pa
Z = £ - peanuzyiomue = o)
E} = E ) NpPUMEHsSIEMY 0 .
‘S E £ 06pa3oBATETLHYIO
= TEXHOJIOTHI0
1.0cHOBHBIE Jlekmus Ne 1. [Ipeamer u 3agaun | 2 Jlexuus-Oecena MynsTumeauii 1-4
MOHSITUS TeHHOM | TeHHOU uHXkeHepuu. Paznensl C IPUMEHEHUEM HBIE CPEJICTBA.
HHKCHEePHUH. T€HETUYECKON MHKEHEPHUH U MPE3EHTALMOHHOT
JTaIlbl UX CTAHOBJICHUS ou
J€MOHCTPALIOH-
HOTO METOOB.
Jleknust Ne 2. ®epmeHTHI, 2 Jlexusa-Oecena MynbTumeanit 1-4
HCIIOJIb3yEMbIE B TEHHON C IPUMEHEHUEM HBIE CPEJICTBA.
unxenepuu. CTpykTypa u MPE3EHTALMOHHOT
TPAHCKPHUIIIIHS DYKAPUOTHIECKUX ou
reHOB. BeKTophl, ucnonb3yemsbie JI€MOHCTPALIOH-
B FT€HHON MH)XCHEPHH. HOI'0 METOJIOB.
IIpakTnyeckoe 3ansaTue Ne 1. 2 ITpakTueckoe 8 . | Otuer 1-4
Pa3zgaTounsiii
MonekynspHble OCHOBBI 3aHSTHE C IToaroroBka MATEDHAT o
HAacCJIeICTBEHHOCTH. pelieHueM OTYETa I10 prar, MpaKkTU4
KOMIIBIOTED,
CUTYaIIMOHHBIX MPaKTUYECKO €CKOMY
JIOCTYTI K CETH
3ajad, MY 3aHATHIO. 3aHATHIO
HNuTtepner.
o0cyxaeHue Nel B
pe3yabTaToOB MUCbMEH
JIeSITETLHOCTH. HOM
BHUJIE.




Pazpneu, Hoapasaen, Tema Buabl yuedHo# padoTsl Heo0xoaumpble Dopmbl Peko
MoayJib KonTaxTHas paGoTa CamocrosiTesibHasi padoTa MaTepHaIbHO- TeKylero MeH]
(B yacax) TeXHHYEeCKHe KOHTPOJI yema
BCEro @DopMbl IPOBEIEHUS dopmbl pecypcsl (HaumMenoBa A
a-e v g JIeKIHii, 1a00paTOPHBIX, OpraHu3auuu Hue JuTE
E § @ E NMPaKTHYECKUX 3aHATHI, ) €CaMOCTOSATeTbHOM OLEHOYHOI'0 paty
= 2 2 = E MeTOo/bl 00y4eHusl, 3 padoTbI cpeacTBa) pa
= ) = . 2 ]
Z = 5 e g peaausyiomue = o)
2 2 E 2 @ nNpUMeHsieMyIo o
‘g = g 00pa3oBaTeIbLHYI0
= TEXHOJIOTHIO
IIpakTnyeckoe 3ansaTue Ne 2. 2 IIpakTueckoe 8 . | Otuer 1-4
Pa3zgaTouHbli
I/IsyquI/Ie KapruOTUIIOB 3aHATUC C HO,I[FOTOBKa MaTepuai 10
Pa3JIMIHBIX OPraHU3MOB. PCHICHUECM OT4YcCTAa 110 KOMHiIOTé IMpaKTU4
CUTYallMOHHBIX MIPaKTUYECKO P, €CKOMY
JIOCTYII K CETH
3a1a4, MY 3aHATHIO. 3aHATHUIO
HnTepner.
oOcyxeHue Ne2 B
pEe3yJIbTAaTOB IINCBMCH
ACATCIIBHOCTH. HOM
BUJIE.
2. I'ennasn Jleknmsa Ne3. Dkcnpecc- 2 Jlexuus-6ecena MyneTumenui 1-4
HHKCHEPUHA JAUardHoCTHKa, aHaJIu3 U OLICHKa C MIPUMCHCHUEM HBIC CPEACTBA.
MHUKPOOPraHu3mMo | reHETHUYCCKHU MPE3CHTAIUOHHOT
B, PACTEHHIi H PEKOHCTPYMPOBAHHOTO ou
KUBOTHBIX. MaTepuaia. ACMOHCTpAlUOH-
HOT'O METOI0B.
Jlexknus Ne4d Coueranue METOIOB | 2 Jlexus-Oecena MynbTumeanit 1-4
aI[aHTI/IBHOI\/JI CHUCTEMBI CCIICKIINU U C IPUMCHCHUEM HBIC CPEACTBA.
TeHEeTUUECKOU HWHXKCHCPUHN MPE3CHTAIUOHHOT
MHKPOOPTaHHU3MOB.. ou
ACMOHCTpalluOH-
HOTO METOJOB.
IIpakTnyeckoe 3ansaTue Ne 3. 4 ITpakTueckoe 16 | IlogroroBka | Pasmatounsiii | Otuer 1-4
OcobennocTH PEAYKIMOHHOI'O U 3aHATUEC C oT4eTa 1o Marcpuall, 10
3KBAIIMOHHOI'O ACJIICHUSA MEH030M. pCIICHUCM MMPaKTUYCCKO | KOMIIBIOTECD, MMpaKkTu4
CUTYalMOHHBIX MY 3aHATHIO. JOCTYII K CETH €CKOMY
3az7ad4, WHrepHer. 3aHATHIO
o0cyxaeHue Ne3 B
pe3yJIbTaToOB UCbMEH
OCATCIIBHOCTH. HOM
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Paznean,
MOAYJIb

Hoapasaen, Tema Buabl yuedHo# padoTsl Heo0xoaumpble Dopmbl Peko
KonTaxTHas paGoTa CamocTosiTe1bHast pagora MaTepHaIbHO- TeKylero MeH]
(B yacax) TeXHHYEeCKHe KOHTPOJI yema
BCEro @DopMbl IPOBEIEHUS dopmbl pecypcsl (HaumMenoBa A
°§ JIEKIIMii, 1a60pPaTOPHBIX, OpraHu3aluu HHe Jure
o] o] =
E § o & | NPaKTHYECKHUX 3aHATHIA, ) €CaMOCTOSATeTbHOM OLEHOYHOI'0 paty
’E = 3 = E MeTOo/bl 00y4eHusl, § padoTbI cpeacTBa) pa
g g £ =8 peannsyiomue = (Ne)
2 2 E 2 @ nNpUMeHsieMyIo o
‘5 & g 00pa3oBaTe/IbHY 0
TEXHOJIOTHIO
BUC.
IIpakTuyeckoe 3ansTue Ne 4, 4 [IpakTuueckoe 16 . | Oruer 1-4
IloaroroBka | Pazmarounniit
OcHOBHBIE 3aKOHOMCPHOCTH 3aHATHUEC C 1o
oT4eTra 1o Marepual,
HacCJICOOBAHUA IIPU pPCIICHUEM IIpaKTu4
IIPAKTHYCCKO | KOMIIBIOTEDP,
MOHOTHOPHUIHOM CKpEIINBAHUH. CUTYaIlHOHHBIX €CKOMY
MY 3aHATHIO. AOCTYII K CCTH
3ajad, 3aHATHUIO
HnTepner.
o0cyxaeHue Ned B
pE3yJIbTaTOB IIUCbMEH
JCATCIIBHOCTHU. HOM
BUIC.
IIpakTnyeckoe 3ansaTue Ne S, 2 [TpakTueckoe 8 . | Otuer 1-4
Iloarororka | PazmaTounsbrit
OcCHOBHEBIE 3aKOHOMEPHOCTHU 3aHATHE C 1o
OoT4eTa 1o Martepual,
HaCJICOAOBaHHUA ITPU JII/IFI/I6pI/II[HOM pPEIICHUCM IMpaKTUu4
MPAKTUYCCKO | KOMIIBIOTED,
u HOJ‘II/IFI/I6pI/II[HOM CKpE€IIUBaHNU. CUTYyallMOHHBIX €CKOMY
MY 3aHATHIO. | JOCTYII K CETU
3aaa4, 3aHATHUIO
HNuTtepner.
oOcyXeHHe Ne5 B
PEIYIBTATOB IINUCbMEH
JCATCIIBHOCTH. HOM
BU/C.
IIpakTuyeckoe 3ansaTue Ne 6. 4 [TpakTueckoe 16 . | Oruer 1-4
o ITonroroBka | Pa3maTounbrit
OCHOBHBIE THITBI B3aUMOJICUCTBUS 3aHATHE C 1o
oT4eTa 1o Marepual,
HEaJJICJIbHBIX T€HOB. peICHUEM IIpaKTu4d
IIPAKTUYCCKO | KOMIIBIOTED,
CUTYyallMOHHBIX €CKOMY
MY 3aHATHIO. JOCTYII K CETH
3ajad, 3aHATUIO
WNuTtepner.
oOcyKIeHHe Ne6 B
PEIYIBTATOB IINUCbMEH
ACATCIIBHOCTH. HOM
BUC.




Pazpneu, Hoapasaen, Tema Buabl yuedHo# padoTsl Heo0xoaumpble Dopmbl Peko
MoayJib KonTaxTHas paGoTa CamocrosiTesibHasi padoTa MaTepHaIbHO- TeKylero MeH]
(B yacax) TeXHHYEeCKHe KOHTPOJI yema
BCEro @DopMbl IPOBEIEHUS dopmbl pecypcsl (HaumMenoBa A
a-e v g JIeKIHii, 1a00paTOPHBIX, OpraHu3auuu Hue JuTE
E § @ E NMPaKTHYECKUX 3aHATHI, ) €CaMOCTOSATeTbHOM OLEHOYHOI'0 paty
’E = 3 = E MeTOo/bl 00y4eHusl, § padoTbI cpeacTBa) pa
g g £ =8 peannsyiomue = (Ne)
2 2 E 2 @ NpPUMEHSIEMY IO o
‘5 & g 06pa3oBaTeJbHYI0
TEXHOJIOTHIO
IIpakTHyeckoe 3ansaTue Ne 7. 4 [IpakTuueckoe 16 Otyer 1-4
3aKOHOMEPHOCTHU CLETIEHHOTO 3aHSTHUE C ITonroroBka | Pa3zgaTousslii | mo
HacJICAOBAaHHUA U HACJICAOBAHNA, pPCIICHUECM 0T4YeTa 110 Martepual, IIpaKTu4
CLCIVICHHOI'O C ITOJIOM. CUTyalTMOHHBIX IIPAKTUYCCKO | KOMIIBXOTED, €CKOMY
3ajad4, MY 3aHATHIO. | JOCTYII K CCTH 3aHSATUIO
o0cyxaeHue WNutepner. Ne7 B
pE3yJIbTaTOB IMHUCBMCH
JCATCIIBHOCTHU. HOM
BUIC.
IIpakTnyeckoe 3ansaTue Ne 8. 2 [TpakTueckoe 8 Otuer 1-4
Pemenue 3a/1a4 Ha 3aHATHE C Iloarororka | PazmaTounbiii | mo
IICHETPAHTHOCTD, HﬂeﬁOTpOHHIO )51 pemeHueM 0T4YeTa 110 Marepual, IpaKTUu4
MHO>XCECTBCHHBIC aJIJICIIN. CUTYalMOHHBIX MPAKTUYCCKO | KOMIIBIOTED, €CKOMY
3ajad4, MY 3aHATHIO. | JOCTYII K CETH 3aHATUIO
o0cyxaeHue HNutepHer. Ne8 B
PpE3yIbTaTOB IMHUCBMCH
JCATCIIBHOCTH. HOM
BUIC.
IIpakTuyeckoe 3ansitue Ne 9. 4 [IpakTrueckoe 16 | Ilomroroska | Pasmarounsni | Otyer 1-4
I'eneamormueckuii MeTOq 3aHsTUE C 0T4YeTa 110 Marepual, 1o
HCCIICOOBAHUS HACIICACTBCHHOCTH pCIICHUEM IIPAKTHYCCKO | KOMIIBIOTEDP, IIpaKTu4
YCJIOBCKaA. CUTYallUOHHBIX MY 3aHATHIO. JOCTYII K CCTH CCKOMY
3aj1ad, HNuTtepHer. 3aHITHIO
o0CyXKIeHHe Ne9 B
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Pazpneu, Hoapasaen, Tema Buabl yuedHo# padoTsl Heo0xoaumpble Dopmbl Peko
MoayJib KonTaxTHas paGoTa CamocrosiTesibHasi padoTa MaTepHaIbHO- TeKylero MeH]
(B yacax) TeXHHYEeCKHe KOHTPOJI yema
BCEro @DopMbl IPOBEIEHUS dopmbl pecypcsl (HaumMenoBa A
v - s JIEKIIMii, 1a60pPaTOPHBIX, Oprasu3anuu HHUe JuTe
E g @ E NPaKTHYECKUX 3aHATHIA, v €aMOCTOSATEJIbHOM OLEHOTHOI0 paty
’E = 3 = E MeTOo/bl 00y4eHusl, § padoTbI cpeacTBa) pa
Z = 2 e g peaausyiomue = Ne
2 2 E 2 @ npUMeHsIeMYI0 o
'S & g 00pa3oBaTeJIbHYIO
= TEXHOJIOTHIO
PEIYIBTATOB IINCBbMCH
JCATCIIBHOCTH. HOM
BUIC.
IIpakTuyeckoe 3ansaTue Ne 10. 4 [IpakTuueckoe 16 Otyer 1-4
3aKOHOMEPHOCTHU 3aHSTHUE C ITonroroBka | Pa3zgaTounslii | mo
HOHyﬂ}IHI/IOHHOﬁ T'CHCTUKU. PEIICHUEM oT4eTa 1o Marcpual, IIpaKTUu4
CUTYalMOHHBIX IMPAKTUYCCKO | KOMIIBIOTED, CCKOMY
3agad, MY 3aHATHIO. | JOCTYII K CETU 3aHATHIO
oOcyxeHue WuTepHer. NelO B
PE3yJIbTaTOB IINUCBbMCH
JCATCIIBHOCTHU. HOM
BUIC.
CamocrositesabHas padoraNel. 84 | IloaroroBka Otuer
Coueranune METOO0B aﬂaHTHBHOﬁ oT4yEeTa 110 10
CHUCTEMBI CCIICKIIUU U CaMOCTOSATEII CaMOCTO
TE€HETUYECKON MHXKEHEPHUH bHOI1 paborTe. SATEIBHO
pacTEeHUN U KUBOTHBIX. u
[IpakTHueckue acieKTbl FeHHON pabote
WH)KCHEPHUHU. Nel B
IINCHBMCH
HOM
BH/JC.
Hroro 8 32 212
40
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5. Kputepun u HOpMbI TEKylIero KOHTPOJISI U IPOMEKYTOYHOM aTTeCTALNH

@OpMBI TEKYIIETO KOHTPOJISI

YcnoBus nonmycka

Kpurepun 1 HOpMBbI OLIEHKH

OT4er 1O  MPAKTUYECKHUM
3aHATHUSM.

IIpencraBieHne OTYETOB
0 MTPAKTUIECKUM
3aHATUSM B MIMCbMEHHOM
BUJIC B COOTBETCTBHH C
TpeOOBaHUSIMH,
yKa3aHHBIMH B
METOIMYECKUX YKA3aHUSX.

«3a4YTCHO»

OT4eT 1O MNPAKTUYECKUM 3aHATUSM BKIIOYACT
6omee 50% ot TpeOyeMoro o0bemMa U BBITIOJIHEH B
COOTBETCTBUE C TpeOOBAaHUSMHU YKa3aHHBIMH B
y4eO0HO-METOIMUYECKOM TTOCOOUH.

«HC 3a4YTCHO»

OTyeT 1O MNPaKTUYECKUM 3aHSATUSM BKIIOYAET
menee 50% ot Tpedyemoro oobeMma.

OT4er 1O CaMOCTOSITEILHOU
pabore.

[IpencraBienne oTyera 1o
CaMOCTOSITENIbHOM paboTe
B TUCBMEHHOM BHJIE.

«3a4YTCHO»

Otuer Britouaet 6osee 50% npaBUIBLHBIX OTBETOB
Ha BOIPOCHI CAMOCTOSITEIbHON padOTBHI.

«HE€ 3a4YTCHO»

Oruer Brmoyaer wmeHee 50% nTpaBHIBHBIX
OTBETOB Ha BONPOCHI CAMOCTOSITEIbHON PabOTHI.

dopma npoBeneHUs
MIPOMEXKYTOYHOM aTTECTAIUU

VYcnoBus nomycka

Kpurepun u HOpMbI OLIEHKH

3auér (yCTHO)

ITomydyeHue «3a4T€HO» MO
8 mpakTHUeCKUM
3aHATUSIM U
CaMOCTOATENbHOM paboTe.

«3a4YTCHO»

CryzneHT OTBETHII HA OJIUH
TEOPETUYECKUIN BOITPOC U3 JBYX.

«HE€ 3a4TCHO»

CTryneHT He OTBETWJI HH Ha OJUH
TEOPETUYECKUIN BOIIPOC U3 JBYX.
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6. Kputepun u HOpMBbI OLIEHKH KYyPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl (IIpOEKTHI) yU€OHBIM IIJIAHOM HE MPEAYCMOTPEHBI.

7. IlpuMepHasi TeMaTMKa NHUCbMEHHBIX PadoT (KypCOBbIX, pedeparTos,
KOHTPOJILHBIX, pACYeTHO-TPa(pueCKux u ap.)

[TuceMenHbIe pabOTHl Y4EOHBIM IJIAHOM HE TIPETyCMOTPEHBI.
8. Bompocs! Kk 3auery

Ne Bomnpocer
n/m

1 KaxkoBa POJIb FeHETUYECKOM HHXXCHCPHH B IIPAKTHUKC U IIO3HAHHNHA
Q)YHHaMGHTaHBHBIX OCHOB OpraHu3aliii 1 q)YHKI_II/IOHI/IpOBaHI/I}I reaoma’?

2 HpeI/IMYIHGCTBO CCJICKOHUH C MCITIOJIB30BaAHHUCM FeHETUYECKOM HH)XCHCPHUU 110
CPaBHCHHIO C TpElI[HI.[HOHHOfI IIpu OHHHaKOBOﬁ KOHCYHOU OCJIN — ITOJIYYCHHUC
HOBBIX COPTOB, IIOPO.

3 | Uto Takoe TpaHCTEHHBIE OPTaHU3MBI?

4 Hepe‘-II/ICJ'II/ITe OCHOBHBIC 9Tallbl IMOJIYUYCHHA TPAHCTCHHBIX OPIraHU3MOB.

5 | HazoBuTe OCHOBHBIE ITyTH CO3/IaHUS TPAHCTE€HHBIX PACTEHUMN YCTOWUYMBBIX K
HACEKOMBIM-BPEAUTEISIM.

6 | B yem npakTU4eCKuil CMBICI CO3/IJaHUsI COPTOB, YCTOWYUBBIX K repouIuaam?

7 | Ha3zoBuTe nmpuMepbl TEHETUYECKOTO YIIYULICHUSI PACTEHUN U )KUBOTHBIX C
LEJIBIO TTOBBILIEHUS UX NPOJTYKTUBHOCTH.

8 | Kak MOYHO yJIy4IINTh KAYE€CTBO PACTUTENBHON U )KUBOTHOM ITPOTYKIUU?

9 | Kak moBBICUTH YCTOMYMBOCTh PACTCHUHN U KUBOTHBIX K HEOJArOMPUSITHBIM
BO3JICHCTBUSIM (3aCyXe, 3aCOJICHUI0, HU3KUM TeMrepaTypam)?

10 | Ctpaterus co3iaHus pacCTEHUMN U )KUBOTHBIX, YCTOMYMBBIX K HACEKOMBIM,
rpubam, GaKTEepUsIM, BUPYCaM.

11 | Kakumu MeToaMu TEHHOW MHKEHEPUH MOKHO TTOJYUYHUTh PACTEHUS C
HEOOBIYHOM OKPACKOW BEeHUHKa?

12 | Kak oCy1ecTBIsAeTCs FTeHETUUECKOE 3arpsA3HEHNE TPAHCTEHAMU NIEPEKPECTHO-
ONBUIAEMBIX COPTOB PACTEHUN?

13 | C 4eM cBsI3aHbI OMACEHUS B OTHOLIEHWH YMEHBIIEHUSI COPTOBOTO U BUJIOBOTO
pa3zHo00pa3usi KyJIbTYPHBIX pACTEHUI MPU BhIPAIIMBAHUH TPAHCTCHHBIX
pacTeHuit?

14 | B yem 3aKit04ar0TCs 0COOEHHOCTH CTPYKTYPBI M TPAHCKPHUIIIIAN
9YKapUOTUYECKHUX T€HOB?

15 | Kak MOXHO MCIOJIb30BaTh MAPKEPHYIO CUCTEMY Y PACTEHUN U )KMBOTHBIX ?

16 | AKTUBHOCTH '€HOB B OHTOI'€HE3E.

17 | Ha3oBuTE BEKTOPHI epeHOCa FreHeTUYECKON HH(pOpMaIiu.

18 | B uem 3akirouaetcs arpoOakTepuaibHas TpaHcpopmarlius pactenuid: Ti-
IUIa3MUIBI?

19 | Kakue rensl nokann3oBanbl B JJHK?




20 | Ha3oBuTE MOJIEKYISIPHO-TEHETUUECKUE MEXAHU3MbI OaKTEepHUaIbHON
TpaHchopMarmu.

21 | Yro Bel monnmaere nox 6enkoBbiMu 1 JIHK-mapkepamu?

22 | Onummre UCIOIb30BaHNE MOJIEKYJISIPHBIX MAPKEPOB B CEJIEKIIMH.

23 | IlpuBeauTe nmpuMepsl UCIOIb30BaHUS OEIKOBBIX MAPKEPOB B CEMEHOBOJCTBE
Y CEMEHHOM KOHTpOJIE.

24 | Oxapakrepu3ylTe BUPYChI U UX POJIb B IEPEHOCE TEHETHUECKOU
uH(bOpMaInu.

25 | KonumoBHpyCHI M MX pOJIb B IEPEHOCE TEHETUUECKOW MH(OpMaluu.

26 | Uto 3HaeTe 0 JHKEMUHUBUpPYCax?

27 | KakoBBI BO3MOKHOCTH MCIOJIB30BAHMS TPAHCIIO30HHBIX AJIEMEHTOB B
KaueCTBE BEKTOPOB ISl TEHETUYECKOW TpaHChopMaLiu?

28 | Kakue 3HaeTe METOIbI IKCIIPECC-TNArHOCTUKH, aHAJIN3a U OLICHKHU
T€HETUYECKU PEKOHCTPYUPOBAHHOTO MaTepraia?

29 | OxapakTepu3yiTe OCHOBHBIE (DYHKIIMM MUKPOOPTaHU3MOB, CLIOCOOCTBYIOLIUE
YCTaHOBJICHHIO CUMOMO30B C PACTEHUSMH.

30 | HazoBure reHeTndeckre CUCTEMBI, KOHTPOJIUPYIOLIUE CUTHAIIBHOE
B3aMMOJIEMCTBHE CO CTOPOHBI KIIyOEHBKOBBIX OaKkTepHil 1 O00OBBIX PACTEHUI.

31 | JlaliTe XapaKTE€pUCTUKY OCHOBHBIX I'PYIII T€HOB, KOHTPOJIMPYIOILUX Pa3BUTHE
KITyOCHBKOB y 0000BBIX pACTEHUH.

32 | Kakue cymecTByIOT METObl COXpaHeHus: reHopoH 1a?

33 | JlocrouncTBa u HepoctaTku EX Situ coxpaHeHws..

34 | JloctowHCTBa M HemocTaTky In Situ coxpaneHwusl.

35 | Urto Bbl noHMMaeTe 1noj KpuocoXpaHeHHem?

36 | [lopsmok co3maHusi, UCTIBITAHUS M UCTIOJIb30BaHuA [ M-poIyKIinu B
Pa3JIMYHBIX CTPAHaX.

37 | Ot kakux (PaKTOpOB 3aBUCUT yCNEX HU3KOTEMIEPATYPHOU KOHCEPBALIUU?

38 | KakoBa posb KpHONIPOTEKTOPOB B KPUOCOXPAHEHHUH?

39 | HazHaueHue U NpUHIMIBI pab0Thl OMOKPHOKOMIIJIEKCOB.

40 | Ha3oBute BenecTsa, HCNOJb3yEMbIE B KAUECTBE KPUOIIPOTEKTOPOB.

41 | Kakue Bbl MokeTe Ha3BaTh TECTHI JIsI ONIPEICIICHUS KU3HECTIOCOOHOCTH
KJIETOK ITOCJIE pa3MOpaKUBaHUs?

42 | Yto moHUMArOT 10T PEHOTUITUYECKON M TEXHOJIOTHIECKON XapaKTepUCTUKON
TPAHCTEHHBIX OPTaHU3MOB?

43 | YeM OOBSICHUTH MOSIBICHHE PE3UCTEHTHBIX K aHTUOMOTHUKAM, repOUIIaaM,
Bt-sHTOMOTOKCHMHY (POpPM OpraHu3MOB (CYNEPCOPHSIKOB, CyNEepHapa3uToB,
CYTNepraToreHoB) Mpu BelpanBanuu ['M-pactennii?

44 | Yro Brl moHMMAaETE MO aAAITUBHOM CUCTEMOM CEJIEKIIMUA U KaKOBA POJIb
Ir€HETUYECKON MH)KEHEPUH B €€ Pa3BUTHH?

45 | Kakue 3xkoHOMH4YecKre pucku HecyT [MO?

46 | Ctpanbl — ocHOBHbIE ITponsBoauTesn ' MO.

47 | Kpurepuu, mokazareian U METO bl OLIEHKU T€HETUYECKU MOJU(PUIUPOBAHHBIX

PACTUTEBHBIX OPTraHU3MOB U MOJIY9aeMbIX U3 HUX MPOIYKTOB Ha OMO
0€30MacHOCTb.
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48 | 'ocymapcTBEHHBIN KOHTPOJIb U TOCYIAPCTBEHHOE PETYIMPOBaHKE B 00J1acTU
T€HHO-UHKEHEPHOU JIeATEITbHOCTH.

49 | [Tpuunnsl MoHONoMM3auuu peinka ['MO. [Touemy pepmepsl mpoTUB
pactpoctpanenus [MO?

9. (I)OHII OIICHOYHBIX CpPEaACTB [Jd IPOBCIACHUSA HpOMe)I(yTO‘IHOﬁ
arTrecranmmn Oﬁyqamumxcn o TMCUMIIJIMHE

9.1. HacnopT (poHAA OLIEHOYHBIX CPEJICTB

Kon
Ne KonTposmpyembie pa3aesibl KOHTPOJIMPYeMOi HaumeHoBaHue
n/n (TeMbl) TUCHUILIHHBI KOMIIETeHIIMH (MU OLIEHOYHOI0 CpeaCTBA
ee YacTH)
. OT4eTsI 10
1. OcHOBHBIE MOHATHS T€EHHOMN IPAKTHICCKIM
1 | umKeHepuu. [1K-1
P 3aHgaThAM Nel-Ne3 B
IIMCBMCHHOM BUJIC.
OTtyeTsl IO
MPaKTUICCKUM
2. 'ennas umxeHepus
. 3aHITHIM Ned-Nel( u
2 | Mukpoopranu3moB, pacrenuii | [1K-2, ITK-3 .
CaMOCTOSATCIIBHOU

U )KUBOTHBIX.
pabote Nel B

IIMCBMCHHOM BHJC.

9.2. TunoBbIe KOHTPOJIbHbIE 32JAHUA UM HHbIE MATEPHAJIbI, HE00X0AMMbIEe
1J151 OLleHKM 3HAHUI, YMEeHHM i, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH,
XapaKkTepu3yIuX 3Tanbl ((OPMUPOBAHNS KOMIIETEHI[UI1 B NpoIecce 0CBOECHHS
o0pa3oBaTeJIbHOM NMPOrPaMMBbI

9.2.1 Tunosble 3aJaHU I PAKTHYCCKUX 3aHATHI

[Ipaktuueckas padota Nel.
MoJiekyJjisipHble 0CHOBBI HACJI€ACTBEHHOCTH.
3anmanue:
1. U3ydenue o6bemHOM Moaenu moJiekyibl JIHK 1 ee CTpyKTyphl B BUIE CXEMBI.
2. Nzyuyenue cxemsl: a) Tpanckpurnius u PHK, 0) ctpoenue omepona, B) perymisius
CHHTE3a OEJIKOB.
3. Pemienue 3anau.

3amaun:

Nel

[TonmumenTux COCTOUT U3 CASAYIOMNX AMUHOKHCIIOT: aJaHUH - IUCTEUH - TUCTUINH -
JEWIUMH - METHOHMH - Tupo3uH. Omnpegenutre crpyktypy yuactka JIHK,
KOJIUPYIOIIETO 3TY MOJUTICTITUIHYIO IIETb.

No2

14



HavanpHblif ydacTOK 1emd A HHCYJIMHA MPEJACTABICH CIEAYIOIUMH MSATHIO
AMUHOKHMCJIOTAaMHU:  TJHIUMH - W30JEWUIIMH - BaJWH - T[JyTaMHH - TJIyTaMUH.
Onpenenute cTpykTypy ydactka JIHK, kogupyromiero 3Ty yacth €U UHCYJIMHA.
Ne3

[Ipu oxHoM U3 hopm cunapomMa DaHKOHM (HapyllieHHe o0pa3oBaHus KOCTHOW TKaHH)
y OOJBHOTO C MOYOW BBIJCISAIOTCS aAMHUHOKHUCIOTBI, KOTOPBIM COOTBETCTBYIOT
cnenytomue tpurietsl UPHK: AAA, HLI'Y, T'AA, ALLY, I'VY, YVA, VIV, VAV.
Onpenenute BbIACICHUE KAKUX aMUHOKHCIOT C MOYOM XapakKTepHO ISl CHHApPOMA
daHKOHH.

Kpurepuu onenku:

- OLIGHKAa «3auTE€HO» BBICTABISIETCS CTYACHTY, €CIM  OTYET MO MPAKTHUYECKUM
3aHATUAM BKitodaet 0osee 50% oT TpedyemMoro o0beMa U BBIIIOJIHEH B COOTBETCTBHUE
C TpeOOBaHUSAMHU yKa3aHHBIMU B yU€OHO-METOIUYECKOM ITOCOOUHU.

- OLICHKAa «HE 3aYTEHO» BBICTABIIAETCA CTYACHTY, €CIM OTYET MO IPAKTHUYECKUM
3aHATHAM BKIo4aeT Menee 50% ot TpedyeMoro oobema.

9.2.2 TunoBble 3aJaHUS MO CAMOCTOSITEILHBIM PadoTam

CamocrosiTenbHas padora Nel
L eab: U3y4duTh BOMPOCHI [0 TEMAM CaMOCTOATEIbHON paOOTHI.
AJITOPUTM BBITIOJIHEHUSL:
1. I3yunuth BOMpPOCHI MO TE€MaM CaMOCTOSATEIbHOW pabOThl MO PEKOMEHIYEMbIM
y4eOHUKaM.
2. IInceMEHHO OTBETUTH HA BOIIPOCHI TEM.
TeMbl 17151 CaMOCTOATEJIbHOI PadoThI:
1. Coueranrie METOJOB aJJAIITUBHON CUCTEMBI CEJICKIIUU U TEHETUYECKOU MHKEHEPUU
pPaCTEHUN U )KUBOTHBIX.
— MeTobl ceneKunu pacTEHNUM.
— MerTobl ceneKunuu )KUBOTHBIX.
— MeTtoabl TeHEeTUYECKON UHKEHEPUU PACTCHUM.
— MeToabl TEHETUYECKON NHKEHEPUU KUBOTHBIX.
2. IlpakTrueckue acreKThl TEHHOW WHXKEHEPUH.
— IIpakTuueckne aCrieKThl TEHHOW WHXKEHEPUH B PACTEHUEBOICTBE.
— IIpakTuueckne aCleKThl TCHHOM MHXKEHEPUH B dKUBOTHOBOJCTBE.
— IIpakTuueckue aclieKThl TCHHOM MH)XXEHEPUH B MEIUIUHE.
TpedoBanus k opopmiIeHUI0
1. PaGoTa BBIMOJHSAETCS B OTACIBHOM TETPAIH.
2. PucyHKH BBINOJIHATH C UCIOJIB30BAHUEM YEPTEKHBIX MPUHAITIEKHOCTEN.
IIpouenypa oueHuBaHus
[IpoBepuTh COOTBETCTBUE PAOOTHI BHIJAHHOMY 3aJIaHUIO.
OueHUTh TPaBUIBLHOCTD BBIMIOJTHEHUS 3aJaHUS.
[TpoBepuTh NpaBUIBHOCTH OGOPMIIEHUS paOOTHI.
Hamucate pekoMeHamu no pe3yiabTaTaM BBITIOTHEHHOW paboTHI.
OUEeHNUTHh KOJMYECTBO TPABUIIBHBIX OTBETOB.

OO E
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Kpurepuu oneHku:

- OILICHKA «3a4YTEHO)» BBICTABIIAETCS CTYJEHTY, €CIM OTYeT BKItouaeT Oosee 50%
MpaBUJIBHBIX OTBETOB HA BOIPOCHI CAMOCTOSTENIbHON pabOTHI;

- OLICHKA «HE 3aYTEHO» BBICTABJISETCS CTYIEHTY, €CJIM OTYET BKJItouaeT meHee 50%
MpaBUJIBLHBIX OTBETOB HA BOIPOCHI CAMOCTOSITEIbHON PabOTHI.

10. O0pa3oBaTejibHbIC TEXHOJOTMH M METOAMYECKHE YKA3aHUS IO OCBOCHHUIO
AUCHUILINHBI (Y4eOHOr0 Kypca)

[Tpu peanuzanuu y4eOHOro Kypca AUCLUILIMHBI UCHOJB3YIOTCS CIETYIOIIUE
TEXHOJIOTHUM: TEXHOJOTHSI TPAJAMIMOHHOIO OOYYEHHMs, BKJIIOYAIOLIAsl JIEKUUU H
npaktuyeckue padoTel. opma TEKyHero KOHTPOIS — OTYETHI MO MPAKTHYECKUM H
CaMOCTOATENbHBIM padoTaMm.

MeToaunuyeckue PEKOMEHIAUHA CTYACHTAM

IIpu ocBoeHMHU TeM HEOOXOAMMO:
—  U3YYMUTh y4eOHBII MaTepHal 1o aucuuruinHe "['eHHas uHxxeHepus'", UCIoib3ys
JIEKLIMOHHBIN MaTepuai U MaTepuall OMOJIMOTEYHOro (POHIA IO JAHHON TEMAaTHKE;
—  3HaTh COJAEp’KaHWE NPOrpamMMbl U UMETh MPEICTABIECHUE O BO3MOXKHOCTSIX
MIPUMEHEHUS TIOJTYUYEHHBIX 3HAaHUH B CBOEH Oyayliei padoTe;
—  MNOJIXOAMUTH K PEIICHUI0 T€HHO-WHKEHEPHBIX MPOOJIeM 1IEJIOCTHO, YUUTHIBAsI UX
HEPa3phIBHYIO B3aUMOCBSI3b C OOIIMMU MPoOJieMaMu OMOTEXHOJIOTHH;
—  0OoJyiee YETKO OCO3HATh MHUCCHUIO CIEHHAIMCTOB OHOTEXHOJIOTOB B PEIICHUH
COBPEMEHHBIX OMOTEXHOJOTHUYECKUX TTPOOIIEM;
— HMETh NPAaKTHYECKUE HABBIKA IPUTOTOBJICHUS BPEMEHHBIX IMPENapaToB IS
U3YYEHUS XPOMOCOM U ITOCTPOEHUS UANOTPAMM.

Ilpeomem u 3a0auu zennoiu unxcenepuu. Pazoenv zenemuueckoi
UHIICEHEPUU U IMANbL UX CIAHOG6/ICHUA.

B nanHOil TeMe HEOOXOIMMO H3YyYUTh OCHOBHBIC MOHSTHS WM TPUHIUIIBL,
JeXalllie B OCHOBE IN'€HHOM HMH)XEHepuM. Pa3niesibl reHHON MHXXEHEPUM BKIIIOYAOT
CJIEAYIOIINE HAIIPABIICHHUS:

1. 'enHast uHXKEHEPHUS] MUKPOOPTAHU3MOB;

2. 'eHHas UHXKEHEPUsl PACTEHUM U )KUBOTHBIX.

CTyneHT npu U3y4eHHH MaTepuaia JOJDKEH pa3o0paThCs C TeM, Kakue 3aJadu
pEIIArTCs Ha Ka)KJOM HAlpaBJICHUU.

Bonpocs! mi1st caMONpoOBEPKH.
1. Ilpeamer reHHON UHKEHEPUHU.
2. 3amauu TeHHOW MH)KEHEPHHU.
3. UYto Takoe ren?
4. Tlouemy HapylmieHME€ B CTPOCHMM TI€HAa B OJHOW KJIETKE MOMXKET
MHOTOKPaTHO IIOBTOPUTBCS B F€HAX €€ IIOTOMKOB?
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5. B kakux ombiTax Obl1a BoisiBiieHa poisib JIHK B mepenaue Hacie1CTBEHHBIX
CBOMCTB?

6. Ilepeunciure BUIbI HYKJIEMHOBBIX KUCIIOT.

7. Yewm ormmmuarorcs PHK ot JIHK?

8. KakoBsl ctpykTypa u ¢pyukiuu JJHK?

9. JlaiiTe omnpezenieHue CTPYKTYPHOTO U GYHKIIMOHAIBHOTO IeHa.

10. B yem pazHuna Mexay NOHATHAMU «KICTOYHBIN LIUKID» U «MUTO3»?

Depmenmbl, ucnoibzyemole 6 2eHHOU UHMcenHepuu. Cmpykmypa u
MPAHCKPUNYUA IYKapuoOmuyeckux 2eHos. Bekmoput, ucnonv3zyemoie 6 2eHHOU
UHIICeHepu.

B nanHOil TeMe HEOOXOOUMO HW3YYUTh XapaKTEPUCTUKH (HEPMEHTOB,
NPUMEHSEMBIX TpU KOHCTpyupoBaHuM pexkomOuHaHTHbIX JIHK: ¢epmenTs, ¢
MOMOIIBIO KOTOphIX nony4atoT pparmentsl JJHK. @epments, cuntesupytonume JJTHK
Ha matpuie JJHK i PHK.

CTyaeHT mnpu HU3YYEeHUH MaTephayia JOJDKEH pa3o0paTbCs € TeM, Kakue
(dbepMeHThI MO3BOJISIOT OCYIIECTBUTh M3MEHEHHE CTPYKTYpPbl KOHIIOB (parMeHTOB
JHK.

Bonpocwt ona camonposepku.
1. Onummre cTpo€HUE XPOMOCOMBI.
2. JlaiiTe ompemencHUE MHTO3a, TEPEUYHCIUTE ero (a3bl U oXapaKTepU3yuTe
UX.
3. H3o00pasute B BHIE CXEMBl XPOMOCOMHBIA MaTepual B MPECHHTETUYECKOM U
CUHTETUYECKOM MepuoAax uHTepdasbl, a Takke B Meradasze u aHadaze, eciu
HCXOJHAsi MUTOTHYECKAs KJI€TKa UMeeT cienyromuil Marepuan AaBB (T.e. 2 mapsl
XpPOMOCOM H 2 TIapbl T€HOB).
B ueMm Guosornueckuii cMpICT MUTO3a?
Urto Takoe uauorpaMma XpoMocom?
OxapakTepu3yiTe OCHOBHBIE THUIIBI XPOMOCOM U UX CBOICTBA.
Urto Takoe kapuoTur?
Kak Ha3pIBaeTcst XpoMOCcoMa, COCTOSIAS] U3 MHOTUX PEeAYILTMIUPOBAHHBIX, HO
HEpa3oIIeIINX XpOMaThui?

O No Gk
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11. YuyeOHO-MeTOAMYecKOe M HHPOPMALMOHHOE o0ecredeHne
AUCHHUILIMHBI (Y4e0HOT0 Kypca)

11.1. O0s13aTeqbHAast JINTEPATYypPa

bubnuorpaduueckoe onucanue

Tun (yueOHUK, yaeOHOE
nmocobue, yaeOHo-
METOMYECKOe TI0co0ue,

MIPaKTUKYM, 1p.)

KonnuectBo B
ounoImoTeke

AKumynés U. O.

OO01ast 1 MOJIEKYJISIpHAsI TEHETUKA
[DnexTpoHHBIHI pecypc] : yueO.
nocobue / U. ®. ’Kumynés ; oTB.
pen. E. C. bensesa, A. I1.
Axuodnes. - U3n. 5-e, crep.
TpeTbeMy. - HoBocubupcek :
Cubupckoe yHUBEPCUTETCKOE

n3nareabcTBo, 2017. - 479 c. : .
- ISBN 978-5-379-02003-3.

yuebHoe rmocobue

SBC
"IPRbooks"

HNBanuiues B. B.

OCHOBBI T€HETUKH [ DJIEKTPOHHBIN
pecypc] : yuebnuk / B. B.
NBannmes. - Mocksa : PUOP :
NH®PA-M, 2017. - 207 c. : . -
ISBN 978-5-369-01640-4.

y4eOHUK

ObC
"ZNANIUM.C
oM"

Hyxaabckui B. A.

BBenenue B reHETUKY
[DnexTpoHHBIH pecypc] : yueo.
nocobwue / B. A. Ilyxanbsckuii. -
Mockga : UHOPA-M, 2015. - 224
c.:wmwr - ISBN 978-5-16-009026-
9

ydyeOHoe ocobue

ObC
"ZNANIUM.C
oM"

Hedenosa JI. H.

[TpumeHeHne MOJICKYJIIPHBIX
METOJIOB UCCIICIOBAaHUS B
TE€HETUKE [ DNEKTPOHHBIN pecypc]|
: yueb. mocobue / JI. H.
Hedenora. - Mocksa : UHOPA-
M, 2017. - 104 c. : un. - ISBN
978-5-16-009872-2.

ydueOHOe ocobue

ObC
"ZNANIUM.C
OMII
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11.2. JlonostHMTEJIbHAS JTUTEPATYPA U YUeOHbIe MaTepHaJIbI (ay1HO0-,
BH/1€OIIOCOOMS U JIP.)

dbona HayuHo oubmmorexku TI'Y:

Ne
n/a

bubnmorpaduyeckoe onucanue

Tun (yaeOHUK, yaeOHOE
nocobue, yueOHo-
METOIHUYECKOE II0CO0HE,
NPaKTUKYM, ayJHo0-,
BHJICOTIOCOOUS U JIp.)

KomnunuectBo B
ouomoreke

buoxumMuss u  MosekynspHas
Oouosnorus [DIEeKTPOHHBIN pecypc]|
: yueb.-meron. mocobue / CeB.-
KaBka3. denepan. yH-T ; [aBT.-
coct. C. ®. Angpycenko, E. B.
HenncoBal. -  CraBpomoib
CKDVY, 2015.-9%4 c.

ydueOHOoe mocodue

5BC
"IPRbooks"

I'eHeTMYecKHe OCHOBBI CENEKIINH
pacTeHui [ DNEKTPOHHBIN pecypc]
: MoHorpadus. B4 1. T. 2.
YacTHas reHeTHKa pacTeHuii / A.
B. KunbueBckuii [u ap.]. - MuHck
: benapyckas HaByka, 2013. - 578
c.: w1 - ISBN 978-985-08-1127-
1.

MOHOTrpadus

SBC
"IPRbooks"

CaBuenko B. K. [{lenoreneruka.
['eneTrka OMOTUYECKUX
coo0uIecTB [ DNEKTPOHHBIN
pecypc] : monorpadus / B. K.
CaBuenko. - MuHck : benapyckas
HaByka, 2010. - 270 c. : un. - ISBN
978-985-08-1216-2.

MoOHorpadwus

SBC
"IPRbooks"

Tyaskosa O. B.

buosnorus [DnekTpoHHBIN pecypc]
: yuebnuk / O. B. Tynskosa. -
Caparos : By3oBckoe
obpazoBanue, 2014. - 448 c. : ni.

y4eOHUK

OBC
"IPRbooks"

apyrue GOHJIbI:
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Mecro
Tun (yueOHuK, yueOHOE XPAHCHIA ~
(MeTomuueckuit
nocobue, yaeOHO-
No KaOMHET
W bubnuorpaduueckoe onucanue METOAMYECKOE Iocodue, Kaeaphi
MPAaKTUKYM, ayJI10-, ’
BUJICOTIOCOOUS U . ) ropoJckue
' OMOJIMOTEKH U
Ap.)

1 | T'anuen P.C. «I'eHHas Kadenpa
UHKCHEPUS [DneKTpoHHBIH | yueOHO-MeToInyeckoe | «PaironansHo
pecypc]:  yueOHO-METOAUYECKOe nmocooue e
rmocooue 110 HN3Yy4YCHUIO IIPpUPOAOIIOIB30
mucuumunael/P.C. TammeB. — BaHUE U
TonbstTu: TI'Y, 2015. - 25 c. pecypcocoepex

CHHUC»
COT'JTACOBAHO
Jupexrop Hay4yHO# OuOIMOTEKN A.M.AcaeBa
(noonucs) (U.0. Pamunusa)
« _» 20 T
MII
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11.3. Ilepeyens pecypcoB HH(POPMAIUOHHO-TEJIEKOMMYHUKANIMOHHOM
cetu ""UnTepHeT"

1.  Agriculture & Food Security [DnekTpoHHBIH pecypc] : MHOTOITPEIMET.
Hayd. OKypH. / OIeKTpoH. KypH. — Pexum poctyma K  KypH.:
http://www.agricultureandfoodsecurity.com

2. Applied Nanoscience [DaekTpoHHBIH pecypc] : MHOTOIPEIMET. HayM.
KYpH. / DNEKTPOH. KYpH. — Pexnm JocTyna K KYpH.:
http://link.springer.com/journal/13204.

3. Beilstein Journal of Nanotechnology [DaekTpoHHBIH pecypc]:
MHOTOIIPEAMET. Hayd. KypH. / DJEKTpOH. XypH. — Pexum poctyna K >KypH.:
http://www.beilstein-journals.org/bjnano/home/home.htm

11.4. IlepeyeHb NPOrpaMMHOIo o0ecne4eHnst

Ne HaumenoBanue 11O Koauuecr PexkBusuThI 10r0BOpa
n/m BO (mata, HOmMep, CPOK
JIMLCH3U I JaeiicTBHsA)

1 | Windows 1398 Windows ([lorosop Ne 690 ot
19.05.2015r., cpok neicTBuUs -
0OeCcCpoYHO).

2 | Office Standart 1398 Office Standart ([JoroBop Ne

690 ot 19.05.2015r., cpox
JecTBHS - OECCPOYHO;
Horosop Ne 727 ot
20.07.2016r., cpok aeicTBus —
0OEeCCpOYHO).

11.5. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM 1JIsI
OCyIleCTBJIEHHSI 00Pa30BaTEJIbLHOI0 MpoIecca Mo AUCHUIIMHE (MOYJII0)

HaumenoBanue
0060pY/10BAHHBIX YUeGHbIX S
KaOHHETOB, . = g =
o daxkTHYecKHuii agpec N =J
J1abopartopuii, 4 S =
Ne IlepeyeHb OCHOBHOI'O y4eOHbIX KaOUHETOB, = -
MaCTepPCKUX U Jp. . =
n/n 000py10BaHUsI JlaboparTopwuii, g = Z
00beKTOB /15 ) 5 S
MAacCTepCKHUX M ap. = S =
NpoBeACHUs = = g
NMPAKTHYECKHX U =
JIa00PATOPHBIX 3aHATHIA
KommbroTepHsrit Croiel yYeHHYECKHE, 445020 Camapckas | 43,40 10
Kiacc. YueOHas CTYJIbs YYCHUYCCKHC, OGJ’I&CTB,
ayIuTOpPHUS IS JIOCKa ayaIuTOpHas r. TonapsTTH,
IpoBeleHUS 3aHATUN | (MenoBas), 11K, enTpanbHblii p-H,
1 | IEKUMOHHOrO THIIa. MPOEKTOP, IKPaH yi. benopycckasi,
VY4yeOHast ayuTopus MEPEHOCHOMU, pabounii I. 16b, 4 srax,
JUJIs1 IPOBEJICHUS CTOJI, THCHbMCHHBIN nosunyst no TI1
3aHATHH YIJI0BOM CTOJ, Ne20.
CEMHUHApPCKOIr'0 TUIIA. npemnoaaBar. CTOJ.
YyeOHast ayTuTOpHs
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http://www.agricultureandfoodsecurity.com/
http://link.springer.com/journal/13204
http://www.beilstein-journals.org/bjnano/home/home.htm

Ne
n/n

HaumenoBanue
000py10BaHHBIX Y4eOHBIX
Ka0HHEeTOoB,
Jaboparopuii,
MAaCTepCKHUX U Jp.
00bEKTOB 1JIs1
NpOBe/IeHUsI
NPAKTHYECKUX H
JIA00PATOPHBIX 3aHATHIA

IlepeyeHb OCHOBHOI'O
o0opynoBaHus

daxkTHyecKkuii agpec
yueOHbIX KaOHHETOB,
Jaboparopuii,
MACTepCKHX H Jp.

ILnomanm, M2

KounuecTBoO
MOCATOYHBIX MECT

JUISI IPOBEICHUS
1abopaTOPHBIX padoT.
YueOHas ayuTOpHs
JUI KYpCOBOTO
IPOEKTUPOBAHUS
(BBITIOJTHEHUSA
KYPCOBBIX padoT).
Y4ueOHast ayTuTOpHs
JUTSI IPOBEICHUS
TPYIIIOBBIX U
WHIUBUIYaJIbHBIX
KOHCYJIbTallU1
VYyeOHas aynutopus
JUTSL IPOBEICHUS
3aHATUN TEKYILETrO
KOHTPOJIS U
IIPOMEKYTOUHON
arrecranun. (A-415)

JlaGopatopus
«ITpoueccel n
anmapaThl 3al1Thl
OKpYKaIOIIEeH CpebD».
VYyeOHast ayTuTOpHs
JUISI IPOBENICHUS
3aHATUI
CEMHHApPCKOro THUIA.
VYyeOHast ayTuTOpHs
JUTSL KypCOBOT'O
IIPOEKTUPOBAHHUS
(BBITIOSTHEHUS
KypCOBBIX padoT).
VYyeOHas aynutopus
JUIsl IPOBENICHUS
TPYIIOBBIX U
WHJIUBUTYaJIbHBIX
KOHCYJIbTAINI
VYyeOHast ayTuTOpHs
JUTSI IPOBENICHUS
3aHATUI TEKYLIErO
KOHTpPOJIS U
IIPOMEKYTOUYHON
arrecranun. (A-409)

Cronbl ydeHHUYecKue
MOHOOJIOKH, CTOJIBI,
CTYJIbSI, IOCKA
aynuTopHas (MenoBasi),
HPOEKTOP, HOYTOYK,
SKpaH NEPEHOCHOM,
yCTaHOBKa
TEXHOJIOTHYIECKOTO
KOMILIEKCa,
MTO3BOJISOIIAsT CHU3HUTH
pacmpocTpaHeHHe
a’3pOIUCIIEPCHOM
CUCTEMBI B
MIPOCTPAHCTBE.,
YCTaHOBKA,
TTO3BOJISFOIIAS CO3/IaTh
A’POTMHAMUYECKYIO
TATY.

445020 Camapckas
00/1acTh,

r. TonpsarTy,
enTpanbHeIii p-H,
yi1. benopycckas,
I. 16b, 4 srax,
nosuuus mno TII
Ne24.

42,40

20

KomnproTepHslii
Kkiacc. Ilomentenne
11 CaMOCTOSTEIbHOM

Cronbl yueHHUECKHE,
CTYJbsl yUEHHUECKHE,
I1K ¢ BBIXOZOM B CETH

445020 Camapckas
00J1aCTh,
r. TonpsarTy,

84,80

16
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HanmenoBaHnue

000py10BaHHBIX Y4eOHBIX

I

(5]

~ 2]

Ka0HHEeTOoB, . = g =

o daxkTHyecKkuii agpec N =J

Jaboparopuii, =) o =

Ne IlepeyeHb OCHOBHOI'O yueOHbIX KaOHHETOB, = -

MAacCTePCKHUX H Jp. . g =

n/n o0opyI0BaHHUS Jadoparopuii, g =z

00BbEeKTOB 1JI1 S 52

MAacCTEePCKHX H Jp. = S =

NpoBeIeHMS = = g

NPaKTHYECKUX U =

JIA00PATOPHBIX 3aHATHIA

paboThl. YueOHas Nurtepner. LlenTpanbHsblii p-H,

ayIUTOpUS IS
MIPOBEJCHUS 3aHATUI
CEMHUHApPCKOI0 TUIIA.
YueOHas ayuTOpus
JUIsL KypCOBOI'O
MPOEKTUPOBAHUS
(BBITTOTTHEHUSA
KYPCOBBIX padoT).
YyeOHast ayTuTOPHSI
JUTSI IPOBEICHUS
TPYIIIOBBIX U
WHIUBUIYaIbHBIX
KOHCYJIbTALIUH.
VYyeOHas aynutopus
JUISl IPOBENICHUS
3aHATUM TEKYIIEro
KOHTPOJIS 1
IIPOMEKYTOUHON
arrecraruu. (I'-401)

yi1. benopycckas,
. 14, 4 stax,
no3unys mo TII
Ne48.
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