denepanbHOE TOCYTapCTBEHHOE OIOHKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIICTO 00Opa30BaHUs
«TONMBATTUHCKUMN TOCYIaPCTBCHHBIH YHUBEPCUTET

b1.B.01

(uHOeKC OUCYUNTUHDBL)

PABOYASA MTPOI'PAMMA JUCIUAIIJIMHBI

MounekysipHasi OMOTEXHOIOTHS

(HaumeHoB8aHue OUCYUNTUHDL)

I10 HAINPaBJIECHUIO MOATOTOBKH (CHEUAIbHOCTH)
18.04.01 Xumuueckas TEXHOIOTHS

(K00 U HaumeHoBaHUe HANPAaBeHUss NO020MosKU, cneyuarvHocmu 8 coomgemcmesuu ¢ @I'OC BI10/ @I'OC BO)
DKOOMOTEXHOJIOTHS

(ranpasnennocmo (npoguiv)/cneyuanuzayus)

dopma o0yueHHs: OuHas

I'on Habopa: 2019

Pacnpenesienne 4acoB JUCHHMILIMHBI 110 CEMeCTPaM M BHAaM 3aHATHH (110 y4eOHOMY IUIaHY)

Koanuecteo 3ET 3
Yacos no PYII 108
Buasl koHTpOJIA B IK3aM 3adeTsl Kypcosbie Kypcosbie KonTpoibHbIe
ceMecTpax €HBI NPOEKThI padoTsI padoTsI
(Ha kypcax): (st 3a04HOM
¢opmbl
o0yuenus)
1
NeNe cemecTpoB
1 2 3 4 5 6 7 8 9 10 11 Hroro
3ET 3 3
1o ceMecTpam
Jlexuun 8 8
JlabopaTopHbIe
IpakTHyeckue 16 16
KonTakTHas padora 24 24
Cam. paborta 48 48
Kounrtpoas 36 36
HUToro 108 108

ToabarTu, 2019



Pabouas mporpamma coctaBiena Ha ocHoBarnu OI'OC BIIO/®T'OC BO u ydeOHOro 1miana
HalpaBJeHUsS  TOATOTOBKU  (CIEIHUATIBLHOCTH) 18.04.01 «XUMHUYECKasg  TEXHOJIOTHUSD

(KOO U HaUMeHOBaHUE HANPABTIeHUs: NOO20MOBKU, cheyuarbHocmu 8 coomeemcmeuu ¢ @IOC BI10/ @I'OC BO)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIJIMHBI:

V| OtcyTeTByeT

V | YuebHas (pabodasi) mporpamMma ogo0peHa Ha 3aceanuu kadeapol «ParmoHaibHoe
IPUPOJIONOIB30BaHKE U pecypcocOepexenue» (mporokon 3acenanust Ne 1 ot «28» aBrycra 2018

r.).

Penensent
(OoadcHoCcmb, yueHoe 386aHue, cnmeneHy) (noonucs) (U.0. Damunus)
« _» 20 T

Cpox aeiicTBusi padoyeii mporpaMMsbl JHCHUILIMHBI 10 «28» aBrycra 2021r.

Nudopmanus 06 akryanuzaunu padouyei nporpaMmMbl JMCHHUIIIMHbBI:

[Tporokoi 3acenanus kapeapsr Ne OT «__» 20T

ITpoTtokomn 3acenanus kagenpsl No 0T «_ » 20 T

[Iporokoin 3acenanus kageapbl No 0T «_ » 20 1.

ITpoTokomn 3acenanus kagenpsl No 0T «_ » 20 T
YTBEPXIAIO

3aBemyromuii kKadenpoi «PalroHaIbHOE IPUPOJIONIOIL30BAHUE U
pecypcochepexeHne

(s8vinyckaiowel HanpasieHue (CneyualbHoOCms))

« _» 20 r. M.B. KpagioBa
(noonucs) (U.0. Damunus)




AHHOTAIUA
AUCHHUILINHBI (Y4eOHOr0 Kypca)
b1.B.01 MoJsekyasipHasi 0MOTEXHOJIOTHSI

(MH/IEKC ¥ HAMMEHOBaHUE AUCIUIUIMHEI (Y4eOHOTOo Kypca))

1. Heapb u 3aga4u U3y4YeHUus1 AUCHUILJIMHBI (Y4e0HOT0 Kypca)

Lens - QopMupoBaHHE TEOPETUYECKUX 3HAHMM O MEXaHHU3MaX XpaHEHUS,
nepeadyd M pealns3aluu TeHeTHYecKol WHGOpMali, CTPOCHUH U (PYHKIUU
OHMOIOIMMEPOB - OEJIKOB U HYKJIEMHOBBIX KUCIIOT.

3agauu:

1. TTo3HAaKOMUTH ¢ OOIIETEOPETUICCKUMH OCHOBAMH Kypca B COOTBETCTBHHU C
MPOrPAMMHBIM MaTEPUAIIOM, C YYETOM COBPEMEHHBIX HOCTHUKECHHUN MOJICKYJISPHOU
OMOTEXHOJIOTUH.

2. CdopMupoBaTh HaBBIKM CaMOCTOSITEIBHON pabOThl C  pa3IUYHBIMHU
OMOJIOTMYECKUMHU  MaTepuajaMd C  HCIOJb30BAaHUEM  OCHOBHBIX  METOJIOB
UCCIIEIOBAHUM MOJIEKYJISIPHOU OMOTEXHOJIOTHUHU.

2. MecTo aucuuiuiaHbl (yaedHoro kypcea) B crpykrype OITIOIT BO

HNannas mucruruinHa (y4eOHbIH Kypc) oTHOCUTCS K bioky 1 «/lucuurinHen
(Momynu)» (BapuaTHUBHAS YacCTh).

JucuuniauHel, ydeOHble Kypchbl, HA OCBOCHHUU KOTODPBIX Oa3zupyeTcsi NaHHas
nucuuIuinHa (yueOHbli kypce) — «KaTanu3 B XUMUYECKON TEXHOIOTHUI.

Jucuuninsbl, yyeOHble KypChl IJIi KOTOPbIX HEOOXOIMMBbI 3HAHHWSA, YMEHUS,
HaBBIKHM, TPHOOpETaeMble B pe3yJibTaTe U3YUYEHHUS JAHHOW JAMCLMIUIUHBI (y4eOHOTo
Kypca) — «buonnaukanus u 6uorecTupoBaHuey, «I eHHass HHXXEHEPUsD.

3. Ilnanmpyemble pe3yabTaTbl 00y4YeHHMs] MO JAUCHUILIUHE (y4eOHOMY
KYpCy), COOTHECeHHbIe ¢ IUIAHUPYEMBbIMHM  Ppe3yJbTATAMH  OCBOCHUA
0o0pa3oBaTeIbHOM NMPOrPaMMbI

dopmupyemblie U Ilnanupyembie pe3yJbTaThl 00y4eHUs
KOHTPOJIUpPyeMble
KOMIIETEHIUN
- CIIOCOOHOCTH K | 3HaTh:  BaXHEWIIME  OMOXMMHYECKHE  MPOIECCHI,
a0CTpaKTHOMY MPOUCXOIAIINE HAa MOJIEKYJAPHOM YpPOBHE OpTaHU3allUU
MBILIJICHUIO,  aHAJuU3y, | J)KUBOW MaTEPHUU.
cunresy (OK-1) YMeTh: NpOBOAUTH UCCIEAOBAHUE COCTABA HYKJIIEMHOBBIX
KHUCJIOT.
Bmaners: cmocobamu Beigenenns JIHK um PHK  u3
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http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BA%D0%B8
http://ru.wikipedia.org/wiki/%D0%9D%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B

OMOJIOrNYECKOr0 Marcpuajia.

- CIIOCOOHOCTH
OpraHU30BbIBATH
CaMOCTOSTEIBHYO u
KOJUICKTUBHYIO Hay4YHO-
HCCIIEIOBATEICKYIO
paboTy, pa3pabaTbiBaTh
IUTAHBI W MPOTPaMMBbI
NPOBEJCHUS  HAYYHBIX
HCCIICIOBaHU M u
TEXHUYECKUX
pa3paboToK,
paspabaThIBaTh 3aJaHUS
JUUISE UCTIIOJTHUTEIIEH

3HaTh: MOHIATHE O PETryJSIUMU AKTUBHOCTH I'€HOB y MPO-
U DYKApHUOT.

YMeTh: IMPUMCHATDH 3HaHUA I10 MOHGKYHHPHOﬁ
OMOTEXHOIOTHHI B H&y‘—IHOﬁ ACATCIIBHOCTU u
IMPOU3BOJACTBECHHOM Imponecce, Ipu PpECUICHUA

MPAKTUYECKUX 3aJ71a4 B chepe OMOTEXHOJIOTHH.

Brnagerb: MeromaMy KOJHMYECTBECHHOTO OINPEACIICHUS
Oenka.

(TTK-1)

- TOTOBHOCTh K TIOMCKY, | 3HaTh: CTpOCHHE U (PYHKIIMU OHOMOIUMEPOB - OEIKOB U
o0paboTKe, aHalW3y U | HYKJICHHOBBIX KHCIIOT.

CUCTEMaTHU3ALNH YMeTh: UCMOIB30BaTh 3HAHHUS O TE€HOME, XHUMHUYECKOM

Hay4YHO-TEXHUYECKON

uH(pOpMaAMU 1O TEME
UCCIIEIOBAHUSI, BBIOOPY
METOJAMK W  CPEJCTB
pemrenus 3anaun (ITK-2)

cocTaBe OEJIKOB U HYKJIEMHOBBIX KUCIIOT.

BJ'IaI[eTBZ METOdaMU OLICHKHA OKCIIpECCUMn I'CHOB:

NMMYHOJHUAIrHOCTHKA.

- CHOCOOHOCTD
UCTIOJH30BATh
COBPEMEHHBIC TPUOOPHI
" METOJTUKH,
OpPTraHHU30BHIBATH
IpOBEJICHHUE
IKCIIEPUMEHTOB u
UCIIBITAHUH, TPOBOIUTH
ux 00paboTKy u
aHAIIM3UPOBATh ux
pesyabrathl (ITK-3)

3HaTh: npuurHbI ommook npu cuutesze JJHK.

YMeTh: TPUMEHSATHh 3HAHUS O MEXAHU3MaxX XpaHCHUS,
nepeayu M peaau3aiiuy TeHETHISCKOW nHpOopMaIuu IS
penieHnuss OMOTEXHOJIOTUUECKUX 3a/1ay.

Bnaners: METOaMU CHEKTPOPOTOMETPUUECKOTO
OMpEeNEeNeHUs] CyMMapHOrO COAEPKaHHUSI HYKJIEHMHOBBIX
KHCJIOT.

TemaTu4veckoe cogep:kaHue IMCHUIINHBI (Y41€0HOr0 Kypca)

Paznea,
MOIYJIb

IMoapasaesn, Tema

1. OcHOBHBIE TOHATHUSA
MOJIEKYJIIPHOU
OMOTEeXHOJIOTUHU. SInepHbIe
(bepMeHTHI.

Onpenenenue npeaMera MOJIEKYJISIPHON OnOoNIOTHH.
JlokazarenbcTBo criocoonoctr mosiekyn JIHK k camoynBoeHuto.

Xumnueckas npupoaa JIHK-nonumepassl. [IpomoTopHbie obnacTu.
Pexorannus.

2. Perynsuust akTHBHOCTH
reHoB. MeToabI OLIEHKU

Ilonsatue o peryjsinii akTUBHOCTHU T'CHOB Yy IIPO- U
[Tpuamnasr ommbok nmpu cunartesze JJHK.

9yKapuoT.



http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BA%D0%B8
http://ru.wikipedia.org/wiki/%D0%9D%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F

aktuBHoctu JIHK 1 PHK. CnocoObI Beimenennss JIHK wm PHK w3  OGuomormueckoro
Marepuana. Mertobt OIICHKH JKCIIPECCUU TEHOB:
WMMYHOJANArHOCTHKA.

OO0mas TpyA0eMKOCTb JMCHUILTUHBI (YueOHoro kypca) — 3 3ET.




4. CTpyKTYypa " coepkaHue TUCHUUILIUHBI (y4eOHOro Kypca) MoJiekyJasipHasi OMOTEXHOJIOT Ul

Cemectp uzyuyenus 1

(HanMeHOBaHNE OUCHIUIUINHBI (YIeOHOTO Kypca))

Pazneua, Moapasnen, Tema Buabl yueOHoi paGoThl Heob6xoqumble Dopmbl Pexo
MOayJib KonrakTHas paGoTta CamocrosiTebHas paora MaTepHAIbHO- TeKyLIero MeH]
(B yacax) TeXHUYECKHe KOHTPOJIsA yema
BCEro ® ®Dopmbl NPOBECHUS hopmbl pecypchl (HauMeHoBa sl
E_ JIeKIMii, 1a60PATOPHBIX, OpraHu3aluu J1200paTOPHBIX HHUe Jure
.g. NMPAKTHYeCKUX 3aHATHIA, CcaMoOCTOSAITETbHOM OL€HOYHOI'0 pary
= MeTOo/bl 00y4eHus], padoTsI cpeCTBa) pa
E g 2 peanusyomue KM BCEro (Ne)
= = = = NpUMeHsIeMyIo 5 nNpaKkTHYecK | B T.4.
=3 = Q
= e T = 00pa3oBaTeIbHYI0 g HX B
% s E o TEXHOJIOTHIO @ HHTE
= S Z g pakr
< =] =
= = 2 HBHO
= i
= bopm
= e
1.0cHOBHBIE Jlekuust Ne 1. Onpenenenue 2 Jlexmus MynbsTumenuii 1,2
INOHATUSA nmpeameTa MOHGK}UISIpHOfI C IPUMCHCHHUEM -Hast
MO.TIeKy.TIﬂpHOﬁ OMOJIOTHH. Z[OK%B&TCHBCTBO MMPE3CHTAIITMOHHOT ayauTopus.
ouotexHosiorun. | cnocodHoctu monekyn JJHK k oHu
Hz[epm,le CaMOYIBOCHMUIO. ACMOHCTpAIMOH-
(l)epMeHT])I. HOI'o ME€TOJ0B.
Jlekmusa Ne 2. XuMudeckast 2 Jlexmus MynbTumeanit 1,2
npupona JHK-nommmepassr. C IPUMEHEHUEM -Has
HpOMOT OPHBIC 001acTH. MMPE3CHTAIITMOHHOT ayauTopus.
Pexoraunusi. ou
ACMOHCTpAIMOH-

HOT'O METO/OB.




Paznean,
MOAYJIb

IMonpasaes, Tema Bujbl yue0Hoii padoThI Heo0xonumbie Dopmbl Pexo
KonTaxTHas padora CamocTosiTe1bHast pagoTa MaTepHaIbHO- TeKYIIero MEH]
(B yacax) TEeXHHYECKHe KOHTPOJIsI yema
BCEro ® ®Dopmbl NPOBEAEHUS hopmbl pecypchl (HauMeHoBa sl
E_ JleKuii, 1a60paTOPHBIX, OpraHu3auuu J1a00paTOPHbBIX HHe JHTe
=) NPAKTHYECKUX 3aHATHIA, CaMOCTOATEJIbHOM OLEHOYHOTO paty
5 MeTOo/bl 00y4eHusl, padoTsI cpeCcTBa) pa
= £ S peajnsyiomue JleKuuii BCEro Ne)
) = & = NpUMeEHsIEMYI0 5 NPaKTHYeCK | B T.4.
= = 8 [E 13
g e T = 00pa3oBaTe/IbHYI0 g HX B
% g E & TEXHOJIOTHIO @ HHTe
= S ] E pakT
=] = =
= = 2 HBHO
] i
= dbopm
= e
IIpakTnyeckoe 3ansaTue Ne 1. 2 [IpakTrueckoe 8 [loaroroBka | Pazpatounsiii | Ortuer 1,2
HccnenoBanue cocraBa 3aHATUSA oT4eTa 1o Marcpuall, 10
HYKJICHMHOBBIX KHCJIOT. IMPOBOAUTCA IMPAKTUYICCKO KOMIIBIOTED, IMpaKTUu4
C UCITIOJIb30BAaHUC MY 3aHATUIO. JOCTYII K CETU | €CKOMY
M HHutepHer. 3aHATUIO
uH()OpPMAITMOHHBI Nel
X TEXHOJIOTUH U
peI€eHueEM
MMPHUKIIAAHBIX
3aj1ay.
IIpakTyeckoe 3ansaTue Ne 2. 4 [IpakTnueckoe 10 | [lomroroBka | Pazmarounsiii | Otuer 1,2
CnektpodoToMeTpudecKoe 3aHATHUS oT4eTa 1Mo Marepual, o
OIIPEACIICHUE CyMMapHOTro IIPOBOAUTCA IIPaKTUYCCKO KOMIIBIOTED, IIPpaKTU4
COJACPIKaHNA HYKIICHHOBBIX C UCIIOJIb30BaHUEC MY 3aHATHIO. AOCTYII K CCTU CCKOMY
KHCJIIOT. M I/IHTepHCT. 3aHATHIO
MH(pOPMAIMOHHBI Ne2
X TEXHOJIOTUH U
PEUICHUEM
MMPHUKIIATHBIX

3a7ad.




Pazpneu, IMoapasaes, Tema Buabl yueOHo# paGoThl Heo0xoaumble Dopmbl Pexo
MO1yJIb KonTaxTHas padora CamMocrosiTesibHasi padoTa MaTepHaIbHO- TeKyIero MEH]
(B yacax) TEeXHHYECKHe KOHTPOJIsI yema
BCEro ® ®Dopmbl NPOBEAEHUS hopmbl pecypchl (HauMeHoBa sl
E_ JleKuii, 1a60paTOPHBIX, OpraHu3auuu J1a00paTOPHbBIX HHe JHTe
,g. NPaKTHYeCKUX 3aHATHIA, CaMoCTOSATeTbHOM OLIEHOYHOI'0 party
5 MeTOo/bl 00y4eHusl, padoTsI cpeCcTBa) pa
= £ S peajnsyiomue JleKuuii BCEro Ne)
= E % = npuMensieMyIo § NpaKkTHYecK | B T.4.
g e =z E 00pa3oBaTe/IbHYI0 g HX B
% g E & TEXHOJIOTHIO @ HHTe
= S ] E pakr
=] = =
= = 2 HBHO
] i
: tboepM
2. Perynsiuus Jlekumsa Ne 3. [Tonstue o 2 Jlexuus MyneTumenuit 1,2
AKTHUBHOCTH peryjianuun aKTUBHOCTU I'CHOB Y C IPUMCHCHHUEM -Has
reHoB. Meroabl npo- u 3ykapuort. [IpuunHbI MPE3CHTAHOHHOT ayJIuTOpHUS
OLIEHKH ommbok mpu cuHTe3e JIHK. ou
aktuBHocTH JTHK JIEMOHCTPALIMOH-
u PHK. HOI'0 METOJO0B.
Jlekums Ne4 . Crioco6bl 2 Jlexuus MynsTumenuit 1,2
Beigenenus JJIHK u PHK u3 C IPUMEHEHUEM -Has
OMOJIOTUYECKOTO Mmarcpuajia. MPE3CHTAIUOHHOT ayauTopus.
MeTOI[BI OLICHKU 3KCIIPECCUU oOH
TCHOB: UMMYHOAWArHOCTHUKaA. ACMOHCTpallrOH-
HOT'O METOOOB.
IIpakTyeckoe 3ansaTue Ne 3. 2 [IpakTnueckoe 10 | [lomroroBka | Pazmarounsiii | Otuer 1,2
Ornpesenenne TeMnepaTypbl 3aHATHUS oT4eTa Mo Marepuan, o
IJIaBJICHHUA BOJOPOJHBIX CBSI3€EH. IpOBOAUTCAH IMPAKTUYCCKO KOMIIBIOTCD, MMpaKkTUu4
C UCIIOJIB30BAHHUEC MY 3aHATHIO. AOCTYII K CETU CCKOMY
M I/IHTCpHCT. 3aHATHUIO
MH(}OPMALIOHHBI Ne3
X TEXHOJIOTUH U
pelIeHneM
MMPHUKIIaIHBIX
3a71a4.




Pazpneu, IMoapasaes, Tema Buabl yueOHo# paGoThl Heo0xoaumble Dopmbl Pexo
MoayJIb KonrakTHas pa6ora CamMocrosiTesibHasi padoTa MaTepHATbHO- TeKyIero MeH/I
(B yacax) TEeXHHYECKHe KOHTPOJIsI yema
BCEro ® ®Dopmbl NPOBEAEHUS hopmbl pecypchl (HauMeHoBa sl
E_ JleKuii, 1a60paTOPHBIX, OpraHu3auuu J1a00paTOPHbBIX HHe JHTe
,g. NPaKTHYeCKUX 3aHATHIA, CaMoCTOSATeTbHOM OLIEHOYHOI'0 party
5 MeTOo/bl 00y4eHusl, padoTsI cpeCcTBa) pa
g & £ peanusylommue JIeKIMii BCEro (Ne)
= E % = npuMensieMyIo § NpaKkTHYeCK | B T.4.
g e =z E 00pa3oBaTe/IbHYI0 g HX B
% g E o TEXHOJIOTHIO @ HHTE
= S ] E pakT
=] = =
= = 2 HBHO
] i
= hopm
= e
IIpakTuyeckoe 3ansaTue Ne 4. 4 [IpakTrueckoe 10 | IMomroroBka | Pazmarounsrii | OTder 1,2
Onpez[eneHI/Ie AKTHUBHOCTHU 3aHATUSA oT4eTa 1o Marcpuall, 10
pI/I6OHy1<JICaBI>I. IIPOBOAUTCA IIPaKTUICCKO KOMIIBIOTED, IIPpaKTUY
C UCITIOJIb30BAaHUC MY 3aHATUIO. JOCTYII K CETU | €CKOMY
M HHutepHer. 3aHATUIO
uH()OpPMAITMOHHBI Ne4
X TEXHOJIOTUH U
peI€eHueEM
MMPHUKIIAAHBIX
3aaad.
IIpakTyeckoe 3ansaTue Ne 5. 4 [IpakTnueckoe 10 | [lomroroBka | Pazmarounsiii | Otuer 2
KonmmuectBennoe OIIPCACIICHUC 3aHATUS oT4eTa 1o Mmarepual, 10
Oeka. IIPOBOAUTCA IIPaKTUYCCKO KOMIIBIOTED, IIPpaKTU4
C UCIIOJIb30BAaHUEC MY 3aHATHIO. JOCTYII K CETH | €CKOMY
M I/IHTepHeT. 3aHATUIO
MH(pOPMAIMOHHBI Ne5
X TEXHOJIOTHH U
PEUICHUEM
MMPHUKIIATHBIX
3aaad.
KonTtpoJsb 36
Hroro 8 16 48

24




5. Kputepun u HOpMbI TEKyLIEero KOHTPOJISI U IPOMEKYTOYHOM aTTeCTALUM

@OpMBI TEKYIIETO KOHTPOJISI

YcnoBus nonmycka

Kpurepun 1 HOpMBbI OLIEHKH

OT4er 1O  MPAKTUYECKHUM
3aHATHUSAM.

IIpencraBieHne OTYETOB

I10 IPAKTHYCCKHUM

3aHATUAM B IMICBMCHHOM
BHUAC B COOTBCTCTBHU C

TpeOOBaHUSIMH,
yKa3aHHBIMH B

MCTOAUNYCCKUX YKA3aHUAX

K pabore.

«3a4YTCHO»

OT4er Mo MpaKTUYECKON paboTe BKIIIOUaeT Oosee
80% ot TpebyemMoro oObeMa U BBINOJHEH B
COOTBETCTBHE C TpeOOBaHUSMHU YKa3aHHBIMH B
y4e0HO-METOIMYECKOM MOCOOUHU.

«HC 3a4YTCHO»

OT4eT Mo mpakTUYECKON paboTe BKIIFOYAET MECHEE
80% ot Tpedyemoro oobema.

dopma nposencHusA
IIPOMEKYTOUYHOU
aTTeCTAlNU

YcnoBus nonycka

Kpurepnn 1 HOpMBI OLIEHKH

Dk3aMeH (yCTHO)

[Tosyuenue «3a4TeHO»
o 4 NpakTUYECKUM
3aHSATUSIM.

CryaeHT OTBETUJI B MOJIHOM 0ObEME Ha JiBa

«OTIIUYHO» TEOPETUUECKUX BOIIPOCA, MIPUBOJUT
IPUMEPBI.
CTyneHT OTBETMI Ha JBAa TEOPETHUYECKUX
«XOPOLLOY»

BOIIPOCA HE B MTOJIHOM 00BEME.

«YAOBJICTBOPUTCIILHO»

CTY}ICHT OTBC€THUJI Ha OJUH TeOpeTI/I‘ICCKI/Iﬁ

BOIIPOC U3 JIBYX.

«HCYIOBJICTBOPUTCIILHO»

CTYI[GHT HC JacCT OTBCTA HHU HA OJHH BOIIPOC.

10




6. Kputepun u HOpMBbI OLIECHKH KYyPCOBBIX PadoT (IIPOEKTOB)
KypcoBbie paboThl (IIpOEKTHI) yU€OHBIM IIJIAHOM HE MPEAYCMOTPEHBI.

7. IlpumMepHasi TeMaTMKa NUCbMEHHBIX PadoT (KYpcoBbIX, pedeparos,

KOHTPOJILHBIX, pACYeTHO-TPa(pueCKux u ap.)

[TucemenHbIe pabOTHl YYEOHBIM TIJIAHOM HE MPEAYCMOTPEHBI.

8. Bonpocsl Kk 3k3aMeHy

No Bomnpocsr

/1

1 | OnpeneneHue npeaMeTa MOJEKYISIPHOM OMOTEXHOJIOTHH.

2 | Merompl,  HUCHOJIB3yeMbIE B MCCIENOBAaHUAX N[O  MOJIEKYJISIPHOU
OMOTEXHOJIOTHH.

3 | OcHOBHBIE  »JTambl  pa3BUTUST U HaWbOoJee  KPYIHbIC OTKPBITHUS
MOJIEKYJISIPHON OMOTEXHOJIOTHUH.

4 benku - ocHOBa BUJIOBOW U MHJIMBUAYAJIBHOU CIEU(DPUIHOCTH.

5 | HykimenHoBbIE ~ KHCHOTBI -  HUCTOPHUS  OTKPBITHA, JI0KAa3aTeNbCTBA
T€HETUYECKON POJIM HYKJIEHMHOBBIX KHUCIIOT.

6 | CTpoeHre MOHOHYKJIEOTHJIOB.

7 | Crpykrypa u dyukmuu JJHK.

8 | JlokazarenscTBO cnocobHoctu moisiekyn JHK k camoynBoeHuto.

9 |IloHATHE O KOHCEpPBAaTUBHOW PEIIMKALIMH.

10 | CKOpOCTh W HANPABJICHHUE PEIUIMKAIMU Yy MPOKAPHOT.

11 | Xummueckas npupoaa JIHK-momumepassl I (bepment KopuOepra).

12 | [lpyHOMO ¥ MEXaHU3M TPAHCKPUIILKH.

13 | MI3ydyeHune CTpPYKTypbl mpoMoTOpa - pabOThl MO  BBIACICHUIO U
YCTAHOBJICHHIO IEPBUYHONU CTPYKTYPbI MPOMOTOPOB.

14 | Ctanusi peKOTHUIIUY.

15 | CTpyKTypa 1 cocTaB pub0COM SYKapHOT.

16 | Poiab monoB Mg2+, Mn2 B OTJIeNIbHBIX CyO4acTuiiax puOOCOM.

17 | buocunTe3 M co3peBaHmEe puOOCOM Y MPO- U DYKAPUOT.

18 | Ilponeccunr pPHK u c6opka cybuactuir pubocom.

19 | IlonsiTHe O peryisiiuy aKTUBHOCTH T'€HOB y MPO- M JYKAPHUOT.

20 | Cxema peryjsiuu MpOIECCOB TPAHCISIIMU U TpaHcKpumnuuu 1o KakoOy,
Mono, JIbBoBy (1961).

21 | Ilpuuunsl ommbok npu cunteze JIHK.

22 | OyHKIus (HEPMEHTOB penapaiyu.

23 | CrnocoOb1 Beienenust JIHK w3 OGuonormueckoro marepuana.

24 | Beimenenue m ounctka PHK.

25 | MeToapl OLIEHKM SKCIPECCUU T€HOB: UMMYHOIMATHOCTHKA.

26 | PagmonMMyHHBIN aHAJIN3.
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27 | [loslyueHME€ MEYEHBIX AHTUTEIL.

28 | I[Ipumenenune PUA. UyBCTBUTEIBHOCTD, CICHU(PUIHOCTD aHATU3A.

29 | UmmyHO(IyOpECIICHTHBIM aHaIU3.

30 | UMMyHOQEpMEHTHBINH aHAIU3.

31 | Crpykrypa u ¢ynkuuun PHK.

32 | lloHsATHE O HEKOHCEPBATHBHOM PEILIMKALIWH.

33 | CKOpOCTh M HANpaBJICHUE PEIUIMKAIMU Yy IYKapHOT.

34 | CtpykTypa pub0OCOM MPOKAPHOT.

35 | CocTtaB pubOCOM MPOKAPHOT.

36 | Posb pPHK u 6enkoB B OTJIENBbHBIX CyOYacTUIIaX PUOOCOM.

37 | ®usuko-xumuueckue cporcta JIHK.

38 | IIponeccnl nenarypamuu JIHK, ux kunernka

39 | IloHATHE O pemIMKOHAX.

40 | @ynkuu hepmenta JJHK-momumepassl | (pepment KopubGepra).

41 | ®usuko-xummuyeckue ceorictea PHK.

42 | Ilpoueccol aenaryparuu PHK, ux kuHeruka.

9. ®OH/ OLIEHOYHBIX CPEACTB JIsl IPOBeEIeHUS ITPOMEKYTOYHOM
arrecTauMy 00y4YaKOIIHUXCS 10 JUCHUIIMHE

9.1. ITacnopTt ¢oHIa OLIEHOUYHBIX CPEICTB

Kon

Ne KonTposmmpyembie pa3aesibl KOHTPOJIMPYeMOi HaumeHoBaHue

n/n (TemMbl) JTUCUMIIIIMHBI KOMIIeTeHIMU (M1 OLICHOYHOI'0 CPeACTBA

ee YacTH)

1 1. OcHOBHBIE TTOHATHS Otuer no
MOJICKYJISIPHOM OK-1, IIK-1, MPAKTUYECKUM
ouorexHosoruu. SnepHeie [1K-2, TIK-3 3aHsaTHsIM Nel-2 B
(hepMEHTHI. IUCbMEHHOM BHUJIE.

2 2. Perynsius akTHUBHOCTH Oruer no
FéHOB.yMeTOILBI OLEHKH OK-1, IIK-1, MPaKTUYECKUM

I1K-2, TIK-3 3aHATusIM Ne3-5 B
aktuBHocTH JHK 1 PHK.
UCbMEHHOM BHUJIE.

9.2. TunoBbIe KOHTPOJIbHBIE 3aaHUs MM HHbIe MaTePHAJIbl, HE00X0UMBbIE J1JI
OLCHKU 3HAHUN, YMEHHMH, HABBIKOB U (WIH) ONbITA JeATEJIbHOCTH,
XapaKTepU3yIIHUX 3TANbl (POPMUPOBAHUS KOMIIETEHIIMHA B NMpoLecce OCBOCHUS
o0pa3oBaTeJbHON MPOrPaMMBbI

9.2.1 TunoBblie 3a7aHUA ISl IPAKTHYECKUX 3aHATHI

[Ipaktnueckoe 3ansitue Ne 1.
Tema: UcciienoBanue cOCTaBa HYKJIEHHOBBIX KHUCJIOT
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BanaHne: HU3Yy4YUTDb KaueCTBEHHBIN COCTaB HYKJICMHOBBIX KHUCJIOT.
A.]'IFOpI/ITM BbINNOJIHCHUA

1. N3yuuTh TEOpETUYECKUN MaTepral 1o TEME 3aHATHUS.

2. BrlinonHUTh 3a1aHKe ¢ pelIeHUEM KOHTPOJIbHBIX 3a/1a4.

KoHTposnbHbIe 3a1a4:

1. [IpoBecTH pacyeT BceX UHTPEAMECHTOB, MTPEICTABICHHBIX B 3aJJaHUU.

2. N3yuuB MeToauKy, pa3paboTaThb 3HEPro- U pecypcocOeperaronryro

Moau(UKAIIIO METOA.
Kpurepuu onenku:

- OIIEHKA «3aYTEHO» BBICTABIIACTCS CTYACHTY, €CJIM OTYET IO MIPAKTUICCKOM
pabote BritodaeT 6osee 80% oT TpedyeMoro ooObeMa 1 BBITIOJIHEH B COOTBETCTBUE C
TpeOOBaHUAMU YKa3aHHBIMU B y4€OHO-METOTUICCKOM MTOCOOHH

- OIICHKA «HE 3aYTCHO)» BBICTABJISCTCS CTYICHTY, €CITH OTYET IO MPAKTHIECKON
pabote BKiroyaeT MeHee 80% ot Tpedyemoro odobema.

[IpakTueckoe 3anstue No 2.
Tema: CniekTtpodgoTomMeTpruecKoe onpeaejeHne CYMMapHOTO COIePKAHUS
HYKJIEMHOBBIX KHCJIOT
3aaHue: U3YyUYUTh KOJIMYECTBEHHBIN COCTAB HYKJIIEMHOBBIX KUCJIOT.
AJITOPUTM BBITIOJTHEHHUS:

1. N3y4nTh TEOPETUUECKUI MAaTEPUAII ITO TEME 3aHATHUS.

2. BbInonHUTS 33aHUE ¢ pEIIEHUEM KOHTPOJIBHBIX 3a/1a4.

KonTponpHble 3anaun:

1. [IpoBecTH pacueT BceX MHIPEANEHTOB, MIPEACTABICHHBIX B 33/IaHUU.

2. N3yuuB MeToauKky, pa3paboTaTh DSHEPro- M PpecypcocOeperaroniyro

MOAU(PUKAIIMIO METO/IA.
Kpurepuu ouenku:

- OIICHKA «3aUTEHOY» BBICTABIISCTCS CTYACHTY, €CITU OTYET IO MPAKTUICCKOM
pabore Brirouaet 6osiee 80% ot TpebyeMoro o0beMa 1 BHITIOJIHEH B COOTBETCTBHUE C
TpeOOBAHUSAMU YKa3aHHBIMU B y4eOHO-METOIUICCKOM MTOCOOHH

- OIICHKA «HE 3aYTCHO» BBICTABJISCTCS CTYACHTY, €CJIM OTYET IO MPAKTHUECKOMH
pabote BrirouaeT Menee 80% ot Tpedyemoro oobema.

[IpakTueckoe 3ansTue Ne 3.
Tema: OnpenesieHne TeMnepaTypsl IJIaBJIeHUS BOAOPOAHBIX CBA3EM
3ajaHue:  HM3y4ydTh  TEMIEpPAaTypy  IUIABJIEHUS  BOJOPOAHBIX  CBA3EH
HYKJIEUHOBBIX KHCIIOT.
ANTOPUTM BBIIOJHEHUSA:
1. N3y4nTh TEOPETUUECKUI MATEPUAII ITO TEME 3aHATHUSA.
2. BrInonHUTS 3aaHKE ¢ pElIEHNEM KOHTPOJIBHBIX 3a/1a4.
KonTponpHble 3anaun:
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1. [IpoBecTH pacueT BceX HHIPEANEHTOB, IPEACTABICHHBIX B 33/IaHUU.
2. N3yuuB Meroauky, pa3paboTaTh B3HEPro- U pecypcocOeperaronryro
MOAU(PUKALMIO METO/IA.

Kpurepuu oneHku:

- OIICHKA «3aUTEHO» BBICTABIISICTCS CTYACHTY, €CJTM OTYET IO MPAKTUICCKOM
pabore Brirogaet 6osiee 80% ot TpedyeMoro o0beMa 1 BHITIOJIHEH B COOTBETCTBUE C
TpeOOBAHMSIMU YKa3aHHBIMU B YI€OHO-METOINYECKOM MTOCOOUH

- OIIEHKA «HE 3a4TEHOY» BBICTABIISCTCS CTYACHTY, €CIIM OTYET IO MPAKTHICCKOM
pabote BkitoyaeT meHee 80% oT TpedyeMoro oobeMa.

[IpakTueckoe 3ansatue Ne 4.
Tema: OnpeneneHue aKTHBHOCTH PUOOHYKJIEa3bl
3ajaHue: U3y4YnuTh AKTUBHOCTh HYKJIEA3.
AJNTOPUTM BBITIOJIHEHUS:

1. N3yuuTh TEOpETUYECKUN MaTepUal 10 TEME 3aHATHS.

2. BrImoHUTS 3a1aHKE ¢ pelieHUEM KOHTPOJIbHBIX 3a/1a4.

KoHTposnbHbIe 3a1a41:

1. [IpoBecTH pacueT BceX UHTPEAUECHTOB, MIPEICTABICHHBIX B 33JJaHUU.

2. N3yuuB MeToauKy, pa3padoTaTh SHEPro- MU PpecypcocOeperaronryro

MOAU(PUKALMIO METO/IA.
Kpurepum ouenkmu:

- OIICHKA «3aUTEHO» BBICTABIISIETCS CTYJCHTY, €CIIM OTYET IO MPAKTHYECKOU
pabore Brirouaet 6osee 80% ot TpeOyeMoro o0beMa 1 BHITIOJNHEH B COOTBETCTBUE C
TpeOOBAHUSIMU YKa3aHHBIMU B Y4€OHO-METOIMYECKOM MTOCOOUHU

- OIICHKA «HE 3aYTCHOY» BBICTABJISCTCS CTYICHTY, €CITH OTUYET IO MIPAKTHISCKON
pabote BriItoyaeT MeHee 80% ot TpeGyemoro oobema.

[Ipaktnueckoe 3ansitue Ne 5.
Tema: KosimuecTBeHHOE onpeae/ieHne 0elKa
3ajaHue: U3y4YnuTh METO/bI KOJIMUECTBEHHOTO ONpEACICHUs OeKa.
AJITOPUTM BBITIOJTHEHHUS:

1. N3y4nTh TEOPETUYECKUN MATEPHUAI IT0 TEME 3aHATHUSL.

2. BrINOaHUTE 3ajaHKE ¢ PENIEHUEM KOHTPOJIBHBIX 33/1a4.

KonTponbHblie 3agaumn:

1. [IpoBecTH pacueT BCEX HHIPEAUEHTOB, IPEACTABICHHBIX B 3aJaHUN.

2. N3yuuB Meroamky, pa3padoTaTh B3HEPro- U PECypcocOeperaroniyro

Moau(UKaIIIO METOA.

Kpurepum ounenkmu:
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- OIIEHKA «3a4TEHO0» BBICTABIISICTCSA CTYACHTY, €CJIM OTYET IO MPAKTUIECKOMN
pabore BritoyaeT 6osee 80% ot TpedyeMoro o0beMa U BBITIOJIHEH B COOTBETCTBUE C
TpeOOBAaHUSAMU YKa3aHHBIMU B y4€OHO-METOIUIECKOM MTOCOOHH

- OIICHKA «HE 3a4TCHO» BBICTABIISAETCS CTYACHTY, €CIM OTYET MO MPAKTUIECKON
pabore BritoyaeT meHee 80% oT Tpedyemoro oobema.

10. O0pa3oBaresibHbIC TEXHOJIOTMHM U METOAMYECCKHE YKA3AHNUS 110 OCBOCHHIO
AUCUMILUIUHBI (Y4e0HOI0 Kypca)

[Ipu peamuzaruu y4yeOHOTO Kypca AMCIMIUIMHBI HCIOJB3YETCS TEXHOJOTHS
TPAAUIIMOHHOTO 00YUEHHUS, BKIIFOYAIOIAsl JICKIIUU U MTPAKTUYECKUE PaOOTHI.

MeTozmqecnme PEKOMEHIAIUNA CTYACHTAM

[Ipu ocBOGHUM TeMbI HEOOXOIUMO:

—  U3Yy4UTh YUCOHBIM MaTepuas 1o Auciuruinae "MosekyispHas OMoTeXHOIorus ",
WCIIOJIB3Ys JICKIIMOHHBIM MaTepuaja U Marepuayl OnOInoTeyHoro (poHma mo JaHHOM
TEMaTHKE;
—  3HaTh COJAECPKaHHUE MPOrPaMMbl M HMETh MPEACTABICHUE O BO3MOMXHOCTSX
MIPUMEHEHUS TTOTYUYCHHBIX 3HAHUH B CBOEH Oyayiieit padore;
—  MOAXOAWTh K  PEIICHUIO  MOJEKYJISIPHO-OMOTEXHOJOTUYECKUX  MPoOIeM
I[EJIOCTHO, YYWUTHIBAsT HMX HEPA3pPhIBHYIO B3aUMOCBSI3b C OOIIMMHU MpoOIeMaMu
OMOTEXHOJIOTHH;
— Oojee YETKO OCO3HaTh MHUCCHUIO  CHEIUAIUCTOB 1O  MOJEKYJISIpHOU
OMOTEXHOJIOTUH B PEIICHUU COBPEMEHHBIX OMOTEXHOJOTMYECKUX MTPoOIIeM;
—  UMETbh NPAKTUYECKUE HABBIKU MO UCCIEIOBAHUIO COCTaBA HYKJIEMHOBBIX KUCIIOT
U CIIEKTPO(POTOMETPHIECCKOMY OTIPEACIICHUIO COAEPKaHUS HYKICMHOBBIX KHCIIOT JIJIS
y4acTUsl B MPOIECCAaX PEIICHUS MHUKPOOMOJOTHUECKUX, CEIBCKOXO3SMCTBEHHBIX H
MPOM3BOJCTBEHHBIX 3a/1a4.

OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:
Uto Takoe HyKJIEUHOBAs KHCJIOTA, U KaK OHA MTOCTPOeHA?
Yto Takoe JIHK u PHK? Buast PHK.
KaxoB npunnun BeineneHus u3 tkanu JJHK u ee o6Hapyxenus?
KauecTBeHHbBIC peaKIIuy Ha COCTABHBIC YACTU HYKJIEMHOBBIX KUCIIOT.
Yto coboit nmpeacTaBisitoT MOHOHYKJICOTH 1bI? KaKOBBI TPOIYKTHI MX TUIIPOJIH3A?
Hanucars peakiuio ruaposin3a MOHOHYKIICOTH IA.
6 Kak coemuHsitoTcsi MeXIy COO0M MOHOHYKJICOTHU]ZIBI B MOJICKYJI€ HYKJICHMHOBBIX
kucinot? Hanummure hopmyity TUHYKIEOTH/IA.
7 Meronsl, HCIIOJIb3YEMbIe B HCCICIOBAHUIX 10 MOJIEKYJISIPHOM
OMOTEXHOJIOTHH.

g B~ WO DN B

1. Onpeoenenue npeomema  monekyaapuou  ouonocuu. Jlokazamenbcmeo
cnocoonocmu monekya /JTHK k camoyosoenuio.

B mamHOM pasnene HEOOXOAMMO HM3YYWTh OCHOBHBIE TOHSTHS W TPUHIIMIIHI,
JeXalue B OCHOBE MOJIEKYJIsipHON Owuonoruu. CTyIeHT NMpU M3YyYEHUU Marepuaia
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JoJKeH pa3zoOpaThesi co cnocodbnocThio Monekyn JIHK k camoynsoenwuro.
Bonpocwi ona camoxoumpois.

[ToHaTHE O pETYyNSUUM AKTUBHOCTH T€HOB y MPO- U DYKApPHUOT.
[Ipyuunnbl ommbok npu cunrese JIHK.

Oynkius (HEepMEHTOB pernapaiuu.

Cnoco6sr Beinenenus JJHK u3 OGuosornueckoro marepuana.
PagnonmMmyHHBIN aHaIN3.

[lonyyeHne MedeHbIX AHTUTEI.

ok wnE

Xumuueckaa  npupooa JAHK-nonumepazot. Ilpomomopuvie odaacmu.
Pekocnuyus.

B nmanmHOM pasnene HeoOXOAMMO HW3Y4YUTh XuUMHYecKyr mnpupoay JHK-
nonuMepasbl. CTyJEeHT Mpu H3YyYEHUH Marepuana JOJDKEH pa3o0paTbest Co
CTPOCHHEM I'e€Ha, B YACTHOCTU C IIPOMOTOPHOMN 00J1aCThIO.

Bonpocwt ona camoxonmpons.
CkopoCTh U HalpaBJIEHUE PEIUIMKALMHU Y DYKapHOT.
CrtpyKTypa 1 coctaB pudOCOM HPOKAPHUOT.
Pons pPHK u 0enkoB B OTAENBHBIX CyO4acTUIIAX pUOOCOM.
[IoHATHE O HEKOHCEPBATMBHOW pEILIMKAIUU.
CKOpOoCTh U HANpPABJICHUE PEIUIMKALMU Y HYKapHUOT.
[IpyHIMO ¥ MEXaHU3M TPAHCKPUIIIUH.
W3yueHue  CTpyKTypbl  MpPOMOTOpa -  pabOThl MO  BBIACICHHIO U
YCTaHOBJICHHUIO IEPBUYHON CTPYKTYpPbI IPOMOTOPOB.

NogokowobdPE

2. I[Tonamue o pezynayuu axmusnocmu 2enoeé y npo- u 3ykapuom. IIpuuunot
ouuook npu cunmese /[HK.

['uctons! perynupyroT aktuBHOCTh JJHK. OOpaTuTh BHUMaHHE HA MEXaHU3M
BO3JICHCTBUSI THUCTOHOBBIX W HETMCTOHOBBIX OenkoB Ha JIHK smgpa kmeTkw.
CtyfeHT mpu W3yYeHUW Marepuaia JOJDKEH pa3o0paThbCsi CO CXEMOM PEryIsIuu
MPOIIECCOB TPAHCISIIMK U TpaHcKkpumiuu 1o JKakoOy, Mono, JIkBoBy (1961).
Bonpocwt ona camoxonmpons.

1. KakoBbl Onosornueckue GyHKIIMN HYKICOTUIOB U TTOJUHYKICOTHIOB?

2. KaxoBo cTpoeHne HYKJICOTH OB U MOJMHYKJICOTHIOB?

3. B uem cocTouT OMOCUHTE3 MTyPUHOBBIX U MUPUMHUINHOBBIX OCHOBaHUM ?

4. B 4eM coCTOUT KaTabOIu3M MyPUHOBBIX U TUPUMUIMHOBBIX OCHOBAHUI?

5. B dem 3akiroyaeTcs HapylieHHE OOMEHa MYPUHOBBIX M MHUPUMHUIUHOBBIX
OCHOBAaHUM?

6. Cxema peryisiud MpOLECCOB TPAHCISAUMU W TpaHcKpuniuu 1o KakoOy,
Mono, JIbBOBY.

Cnocoowvt evioenenusn /[HK u PHK u3 ouonocuueckozo mamepuana. Memoowt
OUEHKU IKCHPECCUU 2eHO8: UMMYHOOUAZHOCIMUKA.

Obpatuts BHUMaHue Ha kommuectBo JIHK wu PHK B kmerke. U3yunth
Bbigenienne reHomMHod  JIHK. CryaeHT npu u3ydeHHMM Marepuana JIOJKEH
pa3o0paThbCsi C METO/IaMU BBIICTICHUSI U OYMCTKU HYKJIEMHOBBIX KHCIOT.
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Bonpocuwt ona camoxonmpons.

1. [Tpumenenne PUA. UyBCTBUTEIHHOCTD, CIEHU(PUIHOCTh aHATIH3A.

2. NmMmyHO(IyOpEeCIIeHTHBIM aHaIU3.

3. NmmyHODEpMEHTHBIA aHau3.

4, Crpyktypa u ¢yukuun PHK, dusuko-xumuyeckue cBoicTBa HYKJIEHHOBBIX

KHUCIIOT, mporecchl AeHarypanuu PHK, ux kuneruka.
5. OcHOBHBIE JTalbl pa3BUTHS M HauOoyiee KPYMHbIE OTKPBITUS MOJEKYJISIPHON

OMOTEXHOJIOTHH.
6. Crpykrypa u ¢yukmuu JHK wu PHK, ¢usuko-xumuueckue cBoiicTBa

HYKJICMHOBBIX KHCJOT, IPOOCCChI JACHATypalliKM HYKICHUHOBBIX KHUCJIOT, HX

KHHETHKA.
7. JoxkazarenbctBo crnocooHoctu Mmosekyn JJHK k camoynBoenwro.
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11. YueOHO-MeTOAN4YECKOE M HH(POPMALIMOHHOE O0ecTedeHue
AUCHUILINHBI (Y4eOHOr0 Kypca)

11.1. O0s13aTeqbHAast JINTEPATYypPa

Ne bubnmorpaduueckoe onvucanue Tun (yueOHUK, Koauuectso B
/T yaeOHOe ocodue, oubnMoTeke
yueOHo-
MCECTOIHNYCCKOC
rmocooue,
MPAKTUKYM, JIp.)

1 | HeBepona O. A. y4eOHUK OBC
[TumeBas GMOTEXHONOTUS IPOYKTOB U3 "IPRbooks"
CBIPbSI PACTUTEIBHOTO MPOUCXOKICHUS
[DnekTpoHHBIN pecypce] : yuebnuk / O. A.

Heseposa, I'. A. ['openukoBa, B. M.
[To3nsikoBCKHil. - CapaToB : By3oBckoe
oOpazoBanue, 2014. - 415 c. : umn. -
(Briciiee obpazoBanue).

2 |O0mas W MOJIeKyJsipHasi TeHeTHKa

[DnexTpoHHBIN pecypc] : yuebd. mocodue /
N. ®. ’XKumynés ; ots. pen. E. C. bensena,
OBC
A. II. AxudweB. - Wzn. 5-e, crep. | yueOHOe mocodue | ,, "
IPRbooks
TpetbeMy. - HoBocuOupck : Cubupckoe
YHUBEPCUTETCKOE u3aarenbcTBo, 2017. -
479 c. : un. - ISBN 978-5-379-02003-3.

11.2. [lonoJiHMTE/IbHAS JIUTEPATYPA U Y4eOHBbIE MATEPHAJIBI (AyIHO-,
BH/1€OIIOCOOMS U JIP.)

e (doun Hayunoit budmmorexu TI'Y:

Ne bubnnorpaduueckoe onucanue Tun (yue6HuK, yueOHOE KonnuecTtso B
/1 nocobue, yaeOHo- OoubmuoTeke
METOINYECKOE Tocooue,
MMPaKTUKYM, ayJnuo-,
BHJIEOTIOCOOUS | JIp.)
1 | OcHoBBI OMOTEXHOJI0TUH
[DNeKTpOHHBIN pecypc] : JIEKTPOH.
n1a6. mpaktukym /; TI'Y ; UH-T .
. Penozuropun
XMMHU M UHXXEHEPHOU HKOJIOTHU ; 71a0. MPaKTUKYM Y
kad. "[lumeBble TEXHOIOTHH U
TOBApOBEJICHUE MPOJ. TOBAapoB" . -
Tonesartu : TI'Y, 2014. - 80 c.
2 Cety0an K. ObC
yuebHoe mocodue
BBeneHne B BBIUMCIHUTEIBHYIO «IPRbooks»
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No bubnmuorpaduueckoe onucanue Tun (yueOHuUK, yaeOHOE KonunuecTro B

/1 nocobue, yaeOHo- OoubmuoTeke

METOAMYECKOE TIoco0ue,
MPAKTUKYM, ayaH0-,
BHJICOTIOCOOUS U . )

MOJIEKYJISIPHYIO OHMOJIOTHIO
[QnekTponHblii  pecypc] /K
Cery0an, K. Meliganuc ; mep. ¢
anria. A. A. UymuukuHa ; mopd pej.
A. A. MupoHoBa. - Mockpa

Perynspuas 151 Xa0THYECKast
nuHamuka, 2013 ; HMkeBck

MoxeBckuit WHCTUTYT
KOMITBIOTEPHBIX HCCJIE0BaHUM,
2013. - 420 ¢ : wum -

(Uadopmatuka u MOJIEKYJsIpHAs
ouonorus). - ISBN 978-5-93972-

623-8.
o npyrue GOHJIbI:
Mecto
Tun (yueOHUK, yueOHOe (Me);%?JI;ZHePcI:}IIcHﬁ
No nocobue, yueOHO- aBHHeT
i bubnuorpapuyeckoe onrcanue MeToAnYecKoe nocodue, —
MIPaKTUKYM, ayaHuo-,
BUJICOTIOCOOUS U JIp.) roposcre
OMONMMOTEKH U
ap.)

1 |Tammes P.C. MonekynspHas Kadenpa
OMOTEXHOJIOTHS  [DJIGKTPOHHBIN | ydeOHO-MeToauueckoe | «ParuoHanb
pecypc]:  y4eOHO-METOIUYECKOE nocodue HOE
nmocooue 1o U3YYCHUIO IPUPOOTION
mucrmummael/P.C.  TammeB. — b30BaHUE U
TompstTa: TI'Y, 2015. — 25 c. pecypcocoep

CKEHHEY
2 |T'aimes P. C. Bsenenume B
OMOTEXHOJIOTHIO : METO]I.
Pexomennmanuu / P. C. I'anueB. —
Tomwartu: BYuT, 2015. — 32c.
COI'NTACOBAHO
JupexTop HayuyHOU OMONINOTEKH A.M.AcaeBa
(noonucs) (U.0. Damunus)
« _» 20 1.
MII
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1.

KYPH. /

11.3. Ilepeyens pecypcoB HH(POPMAIUOHHO-TEJIEKOMMYHUKANIMOHHOM
cetu ""UnTepHeT"

Agriculture & Food Security [DnekTpoHHBbII pecypc]
DIIEKTPOH.

KYPH.

http://www.agricultureandfoodsecurity.com

2.

DNEeKTpOH.

Pexum

A0CTYyIIa K

: MHOTOIIpEIMET. Hayy.
KYPH.:

Applied Nanoscience [DneKTpoHHBIH pecypc| : MHOTONIPEIMET. Hayd. KYpH. /

KYpH.

Pexum

http://link.springer.com/journal/13204.

3.

JocTyna K

KYpPH.:

Biology Journal of Nanotechnology [3nekTpoHHBIH pecypc] : MHOTOIIPEIMET.
Hay4d. )XypH. / DJIIEKTpoH. )ypH. — Pexxum moctymna kx xypH.: http://www.beilstein-
journals.org/bjnano/home/home.htm

11.4. IlepeyeHb NPOrpaMMHOIo o0ecne4eHnst

Ne
n/n

Haumenosanue 11O

KoanuyectBo
JULEH3UH

PexBu3uTHI 10T0BOpA (1aTA,
HOMep, CPOK JAeHCTBHA)

Windows

1398

Windows (lorosop Ne 690 ot
19.05.2015r., cpok nmeiicTBus -
0eccpoUHo).

Office Standart

1398

Office Standart (oroop Ne
690 ot 19.05.2015r., cpok
JeCTBUS - 0eccpouHo;
Jorosop No 727 oT
20.07.2016r., cpok aecTBus —
0OeCcCpoYHO).

11.5. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HCOOXOAMMOM ISt
OCyILIeCTBJICHHSI 00Pa30BaTEIbLHOI0 MPoLecca Mo JUCHUILINHE (MOYJII0)

HaumenoBanue .
000py/I0BaHHBIX y'—leﬁHLIuX 3 o o g
Ka0HHeTOB, JadopaTopHuii, DaKkTH4YeCKU agpec 3 B

Ne MACTEePCKHX M Jp. Ilepeyenb 0CHOBHOTO yueOHbIX KaONHETOB, = g 3
n/n 00bEKTOB J1JIs1 oGopynoBaHusi Jadoparopuii, g g E
nposBeacHust MacCTepCKUX M JPp. = § §

NMPpAaKTUYCCKUX U = = g

J1a00PATOPHBIX 3AHITHI =
JlaGopaTopus Cronbsl  yuenunueckue | 445020 Camapckas | 42,40 20
«IIporecchr H | MOHOOJIOKHM,  CTOJIEI, | 00JIacTh,
arnmnaparsl 3aIIUTHI | CTYJIbA, nocka | . TonbsiTTH,

OKPY’KaroIlle! cpeabl». | ayIuTOpHAs lenTpanbHell p-H,
YueOnass  ayauTopus | (MenoBasi), MPOEKTOp, | yi. bemopycckas,

1 | A MPOBEACHUS | HOYTOYK, skpaH | 1. 16b, 4 stax,
3aHATUN CEMUHAPCKOTrO | IEPEHOCHOM, nosumuss  no  TII
THTMIA. YCTaHOBKa No24.
YyeOHass  ayaUTOpHS | TEXHOJIOTHYECKOTO
JUTS KypCOBOTO | KOMIUIEKCA,
MIPOEKTUPOBAHUS TO3BOJIAIOIAS
(BBITIOJTHEHUS CHU3UTH
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http://www.agricultureandfoodsecurity.com/
http://link.springer.com/journal/13204
http://biology.krc.karelia.ru:8080/biology/%D0%9E%D0%B1%D1%89%D0%B0%D1%8F%20%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F/_%D0%9D%D0%B0%20%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%BE%D0%BC%20%D1%8F%D0%B7%D1%8B%D0%BA%D0%B5/Biology%20Vol.1-4%20(ed.%20Robinson%20R.,%202002)/
http://www.beilstein-journals.org/bjnano/home/home.htm
http://www.beilstein-journals.org/bjnano/home/home.htm

HanmenoBaHnue

000py10BaHHBIX y‘leﬁl-lblvx 3 4 o g
Ka0UHETOB, J1a0opaTopuii, daxkTHyecKkuii agpec i 2 =
Ne MAacTepCKuX U Jp. IlepeyeHb 0OCHOBHOTO yueOHbIX KaOHHETOB, = 3 E
n/n 00BEKTOB J1J151 o0opynoBaHus Jabopartopuii, g E Z
NpoBeAeHUs MACTEePCKHX M Jp. = s g
NPAKTHYECKUX U = = g
JIA00PATOPHBIX 3aHATHIA =
KYPCOBBIX padoT). pacrpocTpaHeHue
YueOHast  ayAUTOpHS | a3POAHMCIIEPCHOM
JUTSt MIPOBEACHUS | CUCTEMBI B
PYIIIOBBIX U | IPOCTPAHCTBE,
WHUBUTYAJIbHBIX YCTaHOBKaA,
KOHCYJIbTAllU1 [103BOJIAIOILIAS
YyeOHass  ayauTopHs | CO3/aTh
JUIst MPOBEJICHUS | a3POJUHAMUYECKYIO
3aHATUI TEKYLIETo | TATY.
KOHTPOJIA u
IIPOMEKYTOUHOU
aTTECTALUU.
(A-409)
Kommbrotepnsriit kimacc. | Ctonsl  yuenmueckue, | 445020 Camapckas | 43,40 10
VYyeOHass  ayauToOpHs | CTYJIbsl y4YE€HUYECKHe, | 00IacTh,
JUIst MPOBEJICHUS | 10CKa ayAUTOpHas | T. TonbsaTTH,
3aHATUN JIGKIIMOHHOTO | (MenoBas), [IK, | HenTpanbHblii p-H,
THIA. VYyebHas | mpoexTop, 3KkpaH | yi. benopycckas,
ayIuTOpUs JUIs | IepeHOCHOM, pabounit | 1. 16b, 4 »stax,
MPOBEJICHUSI  3aHATHI | CTOJ, NUCbMEHHEIN | mo3uimsg 1o TII
CEMUHApPCKOr0  THIA. | yIJIOBOU croa, | Ne20.
VYuebHast  ayauTOpHs | IPENoaaBat. CTOM.
JUTSt MIPOBEICHUS
nabopaToOpHBIX  PaboT.
YyeOHass  ayauTopus
JUIst KypCOBOT'O
o | HPOEKTHPOBAHUS
" | (BbIOJTHEHUS
KYpPCOBBIX pabor).
VYyeOHass  ayauTopus
JUTSt MIPOBEICHUS
TPYNIOBBIX "
WHJIUBUTyaJIbHBIX
KOHCYJIbTAIINI
YyeOHass  ayauTopus
TUIst MPOBEJICHUS
3aHATHI TEKYLLETO
KOHTPOJIA u
IIPOMEKYTOUHON
aTTeCTalUN.
(A-415)
Kommbrorepnsrii kiacc. | Ctonsl  yuennueckue, | 445020 Camapckas | 84,8 16
3 [Tomemenue JUIS | CTYJbsSI YYCHHUYECKHe, | 001IacTh,
" | caMOCTOATEIbHOMI IIK ¢ BeIXOOOM B CceTh | I'. TOIBATTH,
paboTHI. VYuebnas | MnTepHer. LleHTpanpHBId p-H,
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Ne
n/n

HaumenoBanue
000py10BaHHBIX Y4eOHBIX
Ka0UHETOB, J1a0opaTopuii,

MAaCTepCKUX U Jp.
00bEKTOB 1JIs1
NPOBe/IeHUsI
NPAKTHYECKUX U
JIA00PATOPHBIX 3aHATHIA

IlepeyeHb 0OCHOBHOTO
o0opynoBaHust

daxkTHyecKkuii agpec
yueOHbIX KaOHHETOB,
Jabopartopuii,
MAaCTepCKHUX H JIp.

Ilnomanm, M’

KoanuecTBo
MOCAT0YHBIX MECT

ayuTopus IE
MPOBEJICHHUS  3aHATUI
CEMHHApPCKOr0  THIA.
YuebHast  ayauTopHs
TUIS KYpPCOBOTO
POCKTHPOBAHUS
(BBITTOJTHEHUS
KYpPCOBBIX pabor).
YyeOHass  ayauTopus
ISt MIPOBEICHUS
TPYHIOBBIX u
WH/IUBUIYaIbHBIX
KOHCYJIbTALIUM.
VYuebHast  ayauTopus
TUIS MIPOBEICHUS
3aHATUI TEKYILETO
KOHTPOJIS u
IIPOMEKYTOUHON
arrecrarun. (I'-401)

yi1. benopycckasi,
. 14, 4 stax,
nosuimga 1o TII
No4s8.
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