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1 Hesn u 3224 0CBOEHM S JUCHHUILIUHBI (MOYJIs1)

Ileabro OCBOEHUS AMCLUMIUIMHBL (MOZAYNsA) SBJSETCA MOJdydeHHE (yHIaMEHTaIbHOIO
00pa3oBaHus, CIIOCOOCTBYIOIIETO PA3BUTUIO JIMYHOCTH, B TOM YHCJIE€ MOHUMAHUIO MOJEKYISPHBIX
OCHOB M3HH U COCTaBJICHUIO Oarojaps 3TOMY SCHOTO MPEACTaBIECHUS O T€X KOHKPETHBIX MYTSIX,
KOTOpPBIMM JKMBasi IIPUPOJIA PEIIAET LEIbIA psiA NMPAKTUYECKH BAXKHBIX 3a/ad, CTOSILUX Iepen
XUMUKaMU. ['TaBHOE 3HaYeHUE 3TOW JAUCLUILIMHBI ONPEAEIseTCs TEM MECTOM, KOTOPOE 3aHUMAET
KOMILJIEKC OMOJOrMYeCKHX HAayK B COBPEMEHHOM €CTECTBO3HAHHHM, U TOM POJIBIO, KOTOPYIO JOJDKHA
urpatb OMOJIOTMs B HAyYHOM BOCIIMTaHMM MOJIOABIX Jtofel. IlpenonaBaHue XMMHUYECKMX OCHOB
OMOJIOTUYECKUX IIPOLIECCOB B YHUBEPCUTETE CTaBUT CBOEH IJIABHOW ILIEJIbIO PACKPBITH CMBbICI
OCHOBHBIX XMMHUYECKMX 3aKOHOMEPHOCTEH OHMOJOrMYeCKMX IIPOLIECCOB, B OCOOEHHOCTH,
peanu3ay reHeTHYeCKUX IPorpaMM U (PepMEHTATUBHOTO KaTallu3a, HAYYUTh CTYACHTa IOHUMATh
XMMHUYECKYIO0  11€J€cO00pa3HOCTh  OMOJIOTMYECKUX IPOLIECCOB, O3HAKOMHTb C OCHOBAMHU
MEXAaHU3MOB JIGUCTBUSL JIEKAPCTBEHHBIX CPEICTB, JaTh IMOHATUS O OMOTEXHOJOTMH U
HaHOOMOTEXHOJIOTHH.

3agayamMu OCBOCHUSI JUCIIUIUIMHBI (MOJYJIs1) SIBJISIFOTCS:

- U3y4€HHE OCHOBHBIX XMMHUYECKMX 3aKOHOMEPHOCTEI OMOJIOrMUECKUX MPOILIECCOB;

- oBJaseHne (yHIAMEHTAIBHBIMU TOHATHUAMH, 3aKOHAMH M TCOPHUSIMHU B OOJIACTH MOJCKYJISPHOU
OMOJIOTUN ¥ OMOXUMHH;

- OBJIaJICHHME METOJaMH W TpHEMaMH PEHICHHsS KOHKPETHBIX 3a1ad M3 OO0JIACTH OWOXUMHUH |
MOJIEKYJISIPHOM OHOI0ruu;

- (opMupoBaHHEe HAaBHIKOB IPOBEACHUS OHMOXMMHUYECKOTO OSKCIIEPUMEHTa, YMEHHS pelarh
OPUKIAJHbIE 3aaud B MHTETpalbHBIX O00JAcTAX 3HAHMM - OHOAHAINTHYECKOM XUMHMHU U
OMOTEXHOJIOIMH, B TOM YUCJIE€ HAHOOMOTEXHOJIOTUU U MOJIEKYISIPHON OMOTEXHOIOTHH.

2 Mecto AMCHUTITAHBI (Moay.ist) B CTPYKTYpe OCHOBHOM
npogeccnoHaILHON 00pa30BaTeJIbHOM MPOrPaMMbI

JucuumnnuHa (MOJyJb) OTHOCHTCS K 00s3aT€NbHOM YacTH OCHOBHOM MpogeccHOHanbHON
00pa3oBaTeNbHON IPOTrPAMMBI.
JuctuninuHa (MOyJb) u3y4yaeTcsi B 7 U 8 ceMecTpax.

3 IlepeuyeHb MJIaHUpPYEMbIX Ppe3yJabTaTOB OO0OY4YeHHsl MO JUCHHUILIHHE
(MoayJ110)

B pe3ynbraTe 0ocBOEHUS AUCUUIUIMHBI (MOAYJIs) 00ydaromuics JOKEH:

3HaTh:

1) npuHIMTIBI IOMCKa, 0TOOpa 1 0000mIeHNs nHpopManun (ko1 komnereHmuy — YK-1, kox
unaukaropa — YK-1.1);

2) OCHOBBI TeopuH (PyHIAMEHTAIBHBIX Pa3/IejiOB XMMHHU; COCTaB, CTPOCHUE M XUMHUECKHUEC
CBOMCTBA MPOCTHIX BEIIECTB W XMMHYCCKHX COCIUHCHHH, TEXHUKY XHMHUYCCKOTO JKCIIEpUMEHTA
(xon xomnetennuu — OIIK-1, kox unaukaropa — OITK-1.1);

3) OCHOBHBIE 3aKOHBI E€CTCCTBCHHOHAyYHBIX W MAaTEMaTHYCCKHX JUCIUIUIMH (KOJ
kommnereHimu — OIK-4, kon unaukaropa — OITK-4.1).

4) mporpaMMHOe oOOecreueHHe, HOPMATHBHYIO W HH(POPMAIMOHHYIO JUTEeparypy (Koj
kommnereHiuu — OIK-6, kox uanukaropa — OITK-6.1);

YMmeThb:
1) KpuTHYECKM aHaJIM3UpOBaThb W CHHTE3UPOBATh HMHMOPMAIMIO IS PEHICHHS
MOCTaBJICHHBIX 3a1a4 (ko kommereHmu — YK-1, kon unaukatopa — YK-1.2);
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2) cuCTeMaTH3UpOBaTh W aHAJIM3UPOBATH PE3YJIbTaThl XHUMHUYECKHX OKCIICPUMEHTOB,
HaONIOZICHUHN, W3MEPEHHMM, a TakKe pe3yJbTaThl PacyeTOB CBOWCTB BEIICCTB U MaTEPHAJIOB;
UHTEPIPETHPOBATH PE3YIbTATHl COOCTBEHHBIX IKCIIEPUMEHTOB M PACYETHO-TEOPETUIECCKUX PaboT ¢
WCIIOJIb30BAHUEM  TEOPETUYECKUX OCHOB TPAJWIMOHHBIX W HOBBIX pPa3lieJlOB  XUMUU;
(GbopMyIUpOBaTh 3aKIIOYCHUS W BBIBOJBI IO pe3yiabTaTaM aHaiW3a JUTEPATypHBIX JTaHHBIX,
COOCTBEHHBIX  JKCIIEPUMEHTAJIBHBIX M  PACYETHO-TEOPETHYECKHMX  pPaboT  XUMHYECKOU
HanpasieHHocty (ko komnereniuu — OIK-1, kox unaukaropa — OIIK-1.2);

3) mcmonp30BaTh 0a30Bble 3HAHHS B O0JIACTH MAT€MATHKU M (DU3UKH IMPH IUIAHUPOBAHHU
paboT XMMHUYECKOW HAIMPaBJICHHOCTH; O0padaThiBaTh JTaHHBIC C HCIOIH30BAHHUEM CTaHIAPTHBIX
Croco0OB  anmpPOKCUMAIlMM YHMCICHHBIX XapakTepucTuk (kox kommereHruu — OIIK-4, xon
unaukaropa — OI1K-4.2);

4) mpeacTaBIATh pe3ysbTaThl PabOTHI B BHAE OTYETA IO CTaHAAPTHON (OpME HAa PYCCKOM
S3BIKE; PE3yJbTAaThl Pa0OTHl B BUJIEC TE3UCOB JIOKJIaJa HAa PYCCKOM U aHTIHICKOM SI3bIKE B
COOTBETCTBMM C HOpPMAMH M TIpaBWJIaMH, MPUHATBIMH B XHMHYECKOM COOOIIECTBE (KO
kommereHimu — OIK-6, kox unaukaropa — OITK-6.2).

Baaners:

1) MeToiaMK KPUTHYECKOTO aHAJIN3a ¥ CHCTEMHOTO TOAXO/a IS PEIICHUs MOCTaBICHHBIX
3aga4 (ko komrerennun — YK-1, kox uaaukatopa — YK-1.3);

2) HaBbIKAMH  XMMHYECKOTO  JKCIIEPUMEHTa, OCHOBHBIMH  CHHTETHYCCKHUMH U
AQHATTUTUYCCKUMU METOJaMHU TIOJIYYCHHS M HCCJICJIOBAHMS XUMHUYECKMX BEIIECTB U PEAKIUH,
METOJIONIOTHEH BBIOOpa METOJOB aHaIM3a; METOJaMU perucTpanuu U o0paboTKU pe3ylbTaToB
XUMHYECKHUX 3KcrepuMeHToB (koj kommereniun — OIIK-1, kon nnaukaropa — OITK-1.3);

3) mpueMamu penieHus 3a/1a4, TAMWYIHBIX JIJIs €CTECTBCHHOHAYYHBIX JAUCIHMIUIAH; METOaMU
WHTEPIIPETAIIMHA PE3YJIbTATOB XUMHUYECKUX HAOIIOJACHUH C MCIIOJIb30BaHUEM (DH3UYECKHX 3aKOHOB
u npeacrasienuii (ko kommeteniuu — OITK-4, kon unaukaropa — OITK-4.3);

4) HaBbIKaMU MOJITOTOBKHU MPE3EHTALH 110 TeMe pabOThl U MPEICTABICHUS €€ Ha PYCCKOM U
AHTJIMACKOM si3bIKax (koa kommeTeniuu — OITK-6, kox uaaukaropa — OITK-6.3).

4 O0beM U coaepxaHue IUCHUIIHHBI (MOLYJIA)
41 OObeM UCHMIUIMHBI  (MOayJsi), 00beM  KOHTAKTHOH H

CAMOCTOAITEJIbHOI PpadoThl 00y4amolIerocss TMPH OCBOCHUM UCIHHUILINHBI
(Mmonxyst), popMBbI NPOMEKYTOUHOM ATTECTAIMHU 10 IMCHUIIIMHE (MOIYJII0)
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VYcnoBHbIE cokpatienus: O — sk3ameH, 34 — 3auet, /I3 — nuddepeHnpoBanHblii 3a4eT (3a4eT
¢ onenkoii), KII — 3amura kypcoBoro npoekra, KP — 3amura KypcoBoii paboTHI.

4.1 O0bem  jaucoumIuHbl  (MOAYyJisi), O00beM  KOHTAKTHON WM
CAMOCTOAITE/IbHOI pa0doThI 00y4yaromerocsi MNPH OCBOCHUHM JUCIHUIIMHBI
(MonayJisi), popMbI MPOMEKYTOYHOM ATTECTANUM 1O AUCHUILTIMHE (MOIYJII0)
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Ounas popma 00ydeHus

7 13 5 180 56 56 - - 0,25 | 67,75
8 3, KP 4 144 36 12 60 - 3 0,5 32,5
Hroro — 9 324 92 12 116 3 0,75 | 100,25

YcnoBHbIe cokpalieHus: O — sk3ameH, 34 — 3auet, /I3 — nuddepeHpoBanHblii 3a4eT (3a4eT
¢ ouenkoif), KII — 3ammura kypcoBoro npoekra, KP — 3amura kypcoBoii paboThl.

4.2 Conep:kaHue JIEKIIMOHHBIX 3aHATHH

Ounas ¢popma o0yueHus

Ne

. TeMbl TeKIIMOHHBIX 3AHATHI

7 cemecTp

1 |Benenue OcoOEHHOCTH XHMBOW MaTepuu. YPOBHH OpPraHU3ALMHU KUBBIX OPraHU3MOB.
OcHoBHbIE KJIaCChl OWMOMOJIEKYJ W TPUHIUIBI WX CTPOEHUS. AMHUHOKHUCIOTBHI Kak
CTPYKTYpHBIE 3JIeMeHThI OeskoB. IlenTuaHas cBs3b M KOH(GOpMaIHsl TOJUIENTHAHON LEenH.
2 |[lenTumsl: CTPYKTypa B CBOMCTBA. BHONOTHYECKH aKTUBHBIC TIENTHIBI. XUMUS METTHIOB —
HOBOE HAIIpaBJICHHME pa3BUTHs JIEKAPCTBEHHBIX IIpenapaToB belkn M HMX OCHOBHBIE
npu3Haku. buonormueckue ¢ynkuun OenkoB. Kiaccubukauus OenkoB. Ilpocteie u
clIokHbIe O0enKu. PU3NKO-XUMHUYECKUE CBOMCTBA OEJIKOB.

3 |CtpykTypHast opraHuzanusi OenkoBbIX Mosekysl. [lepBuuHas cTpykTypa O€nKOB.
Kondopmanust 6enkoBbIx MoJsiekyil. Bropuunas ctpykrypa OenkoB. TpeTudHasi CTpyKTypa
6enKxoB. CHJIbl, CTAOMIM3UPYIONINE TPETUYHYIO CTPYKTYPY OEJIKOB.

4 |Csi3p TpeTHYHOM U TepBUYHOM cTpykTyp. [leHarypauust u peHaTypauus O€IKOB.
CrocoObHOCTh K crenu(pUYecKuM B3aWMOJICHCTBUAM KaK OCHOBAa OHOJOTHMYECKON
aKTUBHOCTH OeKoB. M30upaTenpHOe B3auMOJICHCTBHIE O€IKa C JINTaHIOM.

5 |YerBepTuuHas CTpyKTypa OesnkoB. buonmornueckuii cBoWcTBa OJUIOMEPHBIX OelKOB. Poib
YEeTBEPTUYHON CTPYKTYPhI B MPOSBICHUM ONPEAEICHHBIX OMOJIIOrMYecKuX (PyHKIMI Oenka
Ha TpUMepe MHUOIJIOOMHA M TeMOrjoOuHa (KuHeTuka okcurenupoBanus Mb u Hb,
tpancnopt CO2, adgdext bopa, perymsus JIDI).




TeMbl JeKIIHOHHBIX 3aHATHH

buonoruueckoe 3Hauenue yrieoaoB. Kinaccudukanus yrineBogos. CTpyKTypa U CBOHCTBa
MOHOCaXapuoB..

CtpykTypa M CBOMCTBa OJIMIOCaxapuioB M IoOJUcaxapuaoB PesepBHbIE, CTPYKTYypHbIE U
BOJIOPACTBOPUMBIE MOJIUCAXAPUJIBI

CrpykTypa U cBoOWCTBa JUNKUIOB. JKUpPHBIE KHUCIOTHI - OCHOBHBIC KOMITOHEHTHI JIMITH/IOB.
Hezamennmbie IIOJIMHCHACBhIIIICHHBIC JKUPHBIC KHCJIOTBI KakK MMpeAICCTBECHHUKHA
IpOCTariIaHArHOB, TPOMOOKCAHOB, JeHKOoTpreHOB. [IpocTeie munuael. Bocka. Vabt (kupsr
¥ Macia). MoJiHOe YnCII0 KUPOB.

Heombiisembie nunuabl. Xoisiectepod, TeprneHbl. Butamunel A, E, [, pactutenbHbie
JIMIIUJTEL.

10

MemOpannble  gunuiael.  CTtpoeHue, CBOHCTBA, (YHKIMM KJIETOYHBIX  MeMOpaH.
OOpazoBanue JsunugHoro Oucnos. TekydyecTb, aCUMMETPUYHOCTb, HENPOHUIIAEMOCTH
MeMOpaH. JKuako-mMo3anuHoe cTpoeHue MeMOpaH. MeMmOpaHHble O€NKH, TIMKOIUIUIbI U
raukonporeuHbl.  OcoOeHHOCTH  MeMOpaH — pPa3MYHBIX  OMOJIOTMYECKHX  MeMOpaH.
Knerounble ctenku 6akTepuil. [ pamMnonoxxuTesnbHble ¥ rpaMOTPHUILIATEIbHbIE OAKTEPHH.

11

TpchnopT BCIICCTB uepe3 OMOJIOrHYECKHUE MeM6paHBI. MexaHu3MbBl  BHE- n
BHYTpHKHeTOqHOﬁ nepcaadn curaajia.

12

@®epmenTsl. buonormueckoe 3HaueHue QepmeHtoB. OcoOeHHOCTH (PEepMEHTOB Kak
Ouosiornyeckux Karaau3aropoB. Kimaccudukanus n HOMEHKIATypa (epMEHTOB.

13

WNudopmanronnsie pecypchbl B 00J1aCTH OMOXMUMHUU U MOJIEKYJIIPHON OMOJIOTHH.

14

CrtpoeHrne aKkTHBHOTO IeHTpa (epMeHTOB. XolopepMeHT u amopepMeHT. MexaHu3m
neiictBuss  ¢epmentoB.  Karanutuueckue  cBoiictBa  gepmeHToB.  CyOcTpaTHas
cnenuuaHoCcTh. CrienupUIHOCTH IMyTH PEBPAILCHHS.

15

BO,Z[OpaCTBOpI/IMBIe BUTAMHHBI KaK MMPEAIICCTBEHHUKN KO(i)CpMGHTOB.

16

Kunernueckne cxemsl u ypaBHeHMEe Muxasnuca. JInnepu3anus ypaBHEHHUS.

17

NurubupoBanne wu30bITKOM cyOcTpata. KuHeTnka QyHKIMOHUPOBAHUS OJUTOMEPHBIX
(dhepMeHTOB. YpaBHEHUE XHUJILIA.

18

3aBHCUMOCTh CKOPOCTH pPEaKIMHA OT TeMmmepaTypbl, pH-3aBUCUMOCTH (epMEHTaTUBHBIX
peakuuii. KoHKypeHTHbIE U HEKOHKYPEHTHblE MHTMOMTOpBI. JIeKapCcTBEHHBIE IpenapaTsl,
1]1bl, THCEKTUIIM/Ibl, OTPABJISIONINE BEIIECTBA - UHTHOUTOPHI (DEPMEHTOB.

19

Cnoco6sl  perymsiiiui  paOOThl  (EPMEHTOB: HM3MEHEHHE aOCOJIOTHOTO KOJIMYECTBA
(epMEeHTOB U KaTaIUTUYECKOW aKTUBHOCTH (pepMEHTOB. Perymnsius cKOpoCTH CHHTE3a U
pacmana gepMeHTOB, TpeBpalieHre MPOPEePMEHTOB B aKTHUBHBIC (HOpMEI. PerynstopHbie
(amnoctepuueckue GepMeHTHI), 0COOEHHOCTH UX CTpoeHHs. AnnocTtepuueckue 3 HeKToph.
KoBanientnast Mmogudukaius pepMeHTOB.

20

Beenenue B ooMeH BemiecTB. buosnepreruka. [lonstue o merabonusme U MeTabOTUIECKUX
nyTsax. MeTtabonu3M Kak COBOKYITHOCTh MPOIIECCOB KaTabomu3Ma 1 aHabom3Ma. DIIEeMEHTHI
TEPMOJMHAMHUKHU OTKPBITBIX cucTeM. CONpsbKeHHE 3K3€PrOHUYECKMX M HHJIEPTOHUYECKHUX
npoueccoB. Makpospruyeckne coenruHeHus. AT® - OCHOBHON MCTOYHMK M AKKYMYJISITOP
SHepruu B opranusme. Pas3pl KaTab0JIM3Ma OCHOBHBIX ITUTATENILHBIX BEIIECTB B OPraHU3MeE.

21

OxucnuTenbHble peakuuu KaTaboiuueckux mporeccoB. CyOcTpaTHOE M OKHMCIUTENIbHOE
dbocpopunmupoBanne. Kiierounoe napixanue. OpraHuzanusi JbIXaTeNbHOW IEMH B
MUTOXOHJIPHSIX.

22

HanpaBnenve ABWKEHUS SJIEKTPOHOB M0 JBIXAaTE€IbHOM WEMH. DJIEKTPOXUMHUYECKHUI
noteHnuan. Pons AT®-cHHTa3bl B CONMPSHKEHUU OKUCIUTEIBHOTO (ochopunupoBaHus ¢
Lenp0  mepeHoca iekTpoHoB. Koaddunuent dochopunupoBanus mnpu mepeHoce
BOCCTAHOBUTENIBHBIX  JKBHUBAJCHTOB HA KHUCIOPOA OT  pa3lUYHBIX  CyOCTpaToB.
JlpIxaTenbHblii  KOHTPOJb. MHTHOUTOPHI W pa300MIMTENN JBIXaTCILHON [enu |
OKHCTUTETHHOTO (hOCHOPUITUPOBAHUSI.




n/n

TeMbl JeKIIHOHHBIX 3aHATHH

23

OKUCIUTEIBHOE JeKapOOKCUITUPOBAHUE MMUPOBUHOTPATHON KHCJIOTHI.
IInpyBaTaeruaporeHasuslii  komiuieke. IlocnenoBarenbHOCTh peakumii. buosormyeckoe
3HayeHue. [{uka numMoHHOM KucioThl. [locaenoBaTenbHOCTh PEAKIIHA.

24

CBsi3p 001Ier0 NMyTH KaTtaboJiM3Ma C MHUTOXOHJPHAIBHOW LEMbI0 MEPEeHOCa JICKTPOHOB.
Perynsnus obmero mytu karabonmu3ma. [IpudrHbI S7I0BUTOCTH MBIIIBSKA.

25

Kcenobuoruku. @a3el  Meraboaum3mMa KCEHOOMOTHKOB. 3aBHCHMOCTh MeTa0OJM3Ma
KCEHOOMOTHKOB OT HX CTPOCHUA. MI/IKpOCOMaJ'IBHOC OKHCJICHHUE BCHICCTB. TokcuyHOCTH
KHCJI0poJaa. MexaHu3MbI 3aIUThl OT TOKCHYSCKOIr'0o JCHCTBU KHCJIOpOoJa.

26

OcHoBHBIE MeTa0onMyeckue MmyTu yrieBonoB. OOmas xapakTepucTHKa. AHa’pOOHBIA U
a’pOOHBII MIMKOJIN3. DHEPreTUKa IIIMKOIN3a.

27

CnupToBOo€ U MOJIOUHOKHCIOE OpoxkeHue. [JIOKOHeoreHe3 U3 MOJIOYHOW KHCIOTHI U
aMUHOKHUCIIOT B TmedeHH. [leHTtozodocdaTHblii myTh, 0o0mas xapaktepuctuka. CuHTE3
HAJI®H u pubo3bl. 3HaueHue nporecca B pa3HbIX TKaHSX.

28

CuHTEe3 M pacnaj IIMKoreHa. bruomornyeckoe 3HaveHHE MPOIECCOB B MEYCHW M MBIIIIIIAX.
Perynsmus cuHTe3a M pacnajia riIuKoreHa. TpaHCIoPT TIIFOKO3EI B KJIIETKH, POJIb HHCYJIHHA.
CaxapHblii 1uaderT.

8 cemecTp

OcHoBHBIE NyTH TpeBpalleHus aunuaoB. IlepeBapuBanue u BcacbiBaHue JMnuaoB. Mx
TPAHCHOPT U pecuHTE3. JIMMONPOTENHBI KPOBU KaK TPAHCIIOPTHBIC ()OPMBI JIMTTHJIOB.

B-OKI/ICHCHI/IG JKUPHBIX KHCJIOT. O6pa30BaHHe N UCITIOJIB30BaHNUC KECTOHOBBIX TCII.

w

buocuHTe3 KUPHBIX KUCIOT. BUOCHHTES JKUPOB.

OcCHOBHEBIE MyTH NTpCBpaAlICHUA OEJIKOB M aMHHOKHCIIOT. HepeBapHBaHHe 0OeIKoB B
JKCITYJOYHO-KUIICYHOM TpPAaKTE. KaraGomn3sm aMuHOKHCIOT. THIIbI AC3aMUHHUPOBAHUA
AMHWHOKHCIIOT, OMOJIOTHYECKOE 3HAUCHHE TPaHCAMHUHHUPOBAHUA.

Karabonusm yrieBoJopoIHOTO CKeleTa aMUHOKHUCIOT. KeToreHHHble M TJIMKOTEHHbIE
aMUHOKHUCIIOTHL. OOMeH amMmMuaka. buocuHTe3 MOYeBHHBI.

[IpeBpamienne B OMOTE€HHbIE aMUHBI, HYKJICOTHABl U JpPYyrue coeAuHeHus. buocunTes
aMUHOKHCJIOT. 3aMEHMMBbIE ¥ HE3aMEHUMbIE AMUHOKHCIIOTBHI.

CTpykTypa © CBOWCTBa HYKJIECO3WJOB - HYKJICOTUIOB - HYKJICHMHOBBIX KHCIOT.
HyknenHnoBble ocHoBaHus. BonopoaHble CBS3M B KOMILUIEMEHTAPHBIX HYKJIEHMHOBBIX
ocHoBaHusx. Hyxneosuasl. Crtpoenune. MonHonykimeoTuasl. CTpyKTypa, HOMEHKIATYypa.
Knaccudukanus. buonornyeckue ¢ynkuuu. [IpuponHbie OHONOTHYECKH AaKTHUBHBIC
aykneotuasl: AM®, A, ATO, HAL", DA, uAM®. MOHOHYKIEOTHUAbI Kak
CTPYKTYPHBIE 3JIEMEHThI HYKJIEMHOBBIX KHCIIOT.

Hyxneunosbie kucnotsl. Knaccudukanus u HoMmeHnknatypa. @ocpoaurpmpnas ceszp. JHK
u PHK. IlepBuuHas cTpykTypa HykJIeMHOBBIX KucioT. Ocobennoctu crpoerus JHK u
PHK. BropuuHas cCTpykTypa HYKIEHMHOBBIX KHCIOT, JBoMHasg cnupans JIHK.
KoMiuiemMeHTapHble M MEXIUIOCKOCTHBIE B3aUMOJEWUCTBUS HYKJIEHMHOBBIX OCHOBAHMU.
MakpomonekynspHas ctpykrypa PHK. Ocobernnoctu crpoenus murtomiazmatuaeckux PHK
(pPHK, TPHK, MPHK). PubocomMsl nmpokapuoT 1 S3yKapuoT.

Bunel nepenoca renernueckoil mHpopmauuu. Pernukanus JIHK. benku u depmenTs
MIPOKAapUOT M JYKapuoOT, Y4YaCTBYIOIUME B peIUIMKAlUU. MeXaHu3M peIUIMKaluu.
[TonykoHncepBatuBHBIN croco® perumkanuu. PerumkatuBHas Bmiika. Yyactue JIHK-
tonom3zomepassl M JIHK-xenukassl B oOpa3zoBaHMM peruiMkatuBHOW Buiku. PHK-
npaiimepsl. Jluaupyromas u orcratomas nenu JHK. dparmentsr Okazaku. OcoOeHHOCTH
perukanuu y sykapuort. llonarue «opumkuna». Cxopocts pemukanuu JJHK. Penumkos.
MeTtmnuposanue JIHK u ero Guosornyeckoe 3Hau€HUeE.




n/n

TeMbl JeKIIHOHHBIX 3aHATHH

10

Tpanckpunuus. Cxema peanu3aldd TIeHETHYECKO uHGoOpManuu B (PEHOTUIUYECKHE
npu3Haky. TpaHCKpUNLMs y IPOKapuUOT. DTalbl TPAHCKPUIILUY (MHULMALUS, SJIOHTalus U
tepmuHanus). OcoOeHHOCTH TpaHcKpuruu y 3ykapuoT. [Iponeccunr PHK y npokapuot u
sykapuor. [lonuagenminposanue, kanuposanue u crutaiyimar MPHK sykapuor.

11

buocunte3 GenkoB (TpaHciauus). ['eHeTHUYeCKUH KO U €ro CBOMCTBAa (TPUILUIETHOCTD,
YHHUBEPCATBHOCTh, OJIHO3HAYHOCTh, BBIPOXKIEHHOCTh). (OCHOBHBIE KOMITOHEHTHI OEIIOK
cuHTe3upytomei cucreMbl. Anantopasie Gynkimn TPHK u amunoanun-TPHK. AxtuBanms
aMUHOKHUCIIOT. CHHTE3 TMONMIENTUAHOW I[enu Ha pubocome (MHUIMALWS, JIIOHTAIUS,
TEPMUHAILIHS).

12

@onauHr OenKoB (TIOCTPAHCISAIMOHHBIE MOMU(MDUKAIMKM TOJUNEHTHIHBIX Ieneid. Ponb
manepoHoB B (onauHre OenkoB. MHruOUTOpPHI MaTpUYHBIX OHMOCHHTE30B. MHTHOUTOPHI
PETUTHKAIAH, TPAHCKPUTIIIUY ¥ TpaHCIsnuu. TokcuHbl. UHTEp)EepOHbI.

13

[MoBpexxaenust THK u pemapanus. Crnontanusle noBpexzaeHus. OMMOKK peruiMKaiuu,
JNenypuHHU3alvs U Jie3aMuHupoBaHue. Pemapanusi takux moBpexiaenuil. Muaynupyemsbie
noBpexaenus. Unayuupytomue dakropsl (YP- 1 HOHU3UPYIOLIEe U3ITYYeHHE, HUTPATHI U
HUTPUTHI, METUJIUPYIOIINE ar€HThI, UHTEPKOJISITOPHI).

14

Perynsiums skcnpeccuu reHOB y MPOKAapHOT. ATANTHBHAS PETYIALUS TEHOB y MPOKAPHOT.
Teopus onepona. Munykuus cuntesa 0enkoB. Lac-onepoH.

15

BHeXpOMOCOMHBIG T'CHCTUYCCKUC 3JICMCHTHI. TpaHCHOSOHBI U IJ1a3MHUBI. XapaKTepI/ICTI/IKa
6aKTCpI/IaJII)HI)IX I1asMua.

16

MexaHu3MBbl PETYNSIIIMM TE€HOB y SYKapUOT. TpaHCKPUIIIIMOHHO-AaKTUBHBIA XPOMATHH.
DHxaHcepsl U caitneHcepbl. Temomepsl u Tenomepasza. Ocobennoctu Tenomepuoit JTHK.
Ponb TeoMepasbl B OKOTE€HESE.

17

OcHOBEI MOJ'ICKy.)'ISIpHOﬁ OHMOTEXHOJIOTHHU.

18

MeTo/1b1 HccieIoBaHU B 00J1aCTH MOJIEKYJIIPHONW OMOJIOTHH.

OuyHno-3204Hast GopMma 00yueHHS
3aHATHS ~ YKa3aHHOTO THUIIA HE MPEIyCMOTPEHbl OCHOBHOM  mpodeccruoHanbHON

o0pa3oBareabHON MPOrpaMMONu.

3aounas ¢gopma o0yueHust
3aHATUS  yKa3aHHOTO TUIA HE MPEJyCMOTPEHbl OCHOBHOW  mpodeccuoHanmbHOR

o0pa3oBareabHON MPOrpaMMON.

4.3 Conep:kaHue NPAKTHYECKUX (CEMUHAPCKMX) 3aHATHI

Ounas popma o0yueHusn

n/n

TeMbl NpaKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

8 cemectp

OcHOBHEBIE IyTH MPEBPpAICHUA JTUITUI0B

OcHoBHBIC IMyTU IPCBpallICHUSA AMUHOKHCJIOT.

CTpOGHI/Ie HYKJICOTU 0B U HYKJICMHOBBIX KHCJIOT.

Marpuunsle 6uocunTesbl. Perunkanus, Tpanckpunuus. [lospexxnenns JTHK.

Martpuunsie 6nocuHTe3bl. buocuHTe3 Oenka.

Gl RWIN W

Peryisanys 3kCrpeccuu reHoB.




O4Ho-3204Has popma 00yueHuUst
3aHATHSA  YKa3aHHOTO THMA HE TPEIyCMOTPEHBl OCHOBHOW  MpodeCCHOHATBLHON

o0pa3oBarebHON IPOrPaMMO.

3aounas ¢gopma o0yueHust
3aHATHSA  YKa3aHHOTO THMA HE TPEIyCMOTPEHBl OCHOBHOW  MpodeCCHOHATBLHON

o0pa3oBarebHON IPOrPaMMOH.

4.4 Conep:xkanue J1a00paTOPHbIX padoT
Ounas popma 00yueHusn

Ne
w/n HanmenoBanus j1a60paTopHbIX padoT
7 cemecTp

1 |Texnuka Oe3omacHocTH B Jsaboparopuu. OcoOeHHOCTH pabOTBl B OMOXMMHYECKOM
J1a00paTOpPHH.

Pazbop wmarepmama mo TeMe «AMHHOKHCIOTBI — CTPYKTYPHBIE €IWHUIIBI OEIKOB.
Crepeonsomepus.  KuUCIOTHO-OCHOBHBIE  CBOMCTBa, paBHOBECHMs B  pacTBOpax,
M302JICKTpUYecKas Touka. [lenTuismy.

2 |JLp. Ne 1. KonnuectBeHHOe omnpeneneHue 6enka OnypeToBeIM MeTofoM. KoianuecTBeHHOE
orpesesneHue oenka no meroxy Jloypu.

3 |JLp. Ne 2. Onpenenenve u303JIEKTpUUYECKOW TOUKM KazemHa. OcaxkeHHe OeNKOB.
Henatypanus 6enkoB. O0ecconMBaHuE pacTBOpa SIMYHOTO aTbOYMHWHA METOJIOM JIHMalin3a.
Xpomarorpaguueckuii METoJ1 OIpeesIeH!s] aMUHOKHCIIOT.

4 Jp. Ne 3. CpaBHeHHME aMUHOKHUCIOTHOTO  COCTaBa  pPA3JIMYHBIX  OCJIKOB.
Xpomarorpaguueckuii MeTo]1 onpeeeH!si aMUHOKUCIOT

5 |3ammra naboparopubix pador 1-3. KorrponsHas padora Ne 1

6 |JL.p. Ne 4. KauecTBeHHBIC peaKIIny HA YTIIEBOIBL.

7 |JLp. Ne 5. DH3uMaTH4eCcKui METOJ1 KOJIMYECTBEHHOTO ONPEENICHHSI ITIFOKO3bI.

8 |JLp. Ne 7. KauectBeHnHbIe peakiiuu Ha unuabl. Onpenenenne noaHoro uncna (15,17)

9 |3ammra 1abopaTopHBIX paboT 4-7..

10 |JI.p Ne 8. KauecTBeHHble poOBI Ha TpHUCYTCTBUE (epMeHTOB. CrerupuIHOCTh ACUCTBHUS
¢depmenToB. KOHKYpeHTHOE TOPMOXXEHHE CYKIMHATAETMJIPOreHa3HOW aKTUBHOCTH.
KonnuecTBeHHOE onpe/ieieHne akTUBHOCTH IPUOHBIX aMHJIas.

11 |JL.p. Ne 9. 3aBucuMOCTh CKOPOCTH (EPMEHTATUBHOW PEAKIMU OT PA3JIMYHBIX (PAKTOPOB.
Bnustare Temniepatypsl Ha akTHBHOCTH (pepMEHTOB. BrusiHre HHTrHOMTOPOB HAa aKTUBHOCTD
¢depmenToB. Binsinue pH Ha akTHBHOCTh aMUJIa3bl CIOHBI.

12 |JLp. Ne 10. KauecTBeHHBIE peaknMd Ha BHUTaMHUHBI. KoOJMUECTBEHHOE ONpeaecHrne
aCKOPOMHOBOM KUCIIOTBHI.

13 |3amwuTa mabopatopusix padot 8-10. KontponsHas pabora Ne 2

14 |OtpaboTka 1ab0paTOPHBIX padoT.

8 cemecTp

1 |JLp. Ne 11. HatuBHbIl 251ekTpodope3 6eNKOB B MOJUAKPHUIAMUTHOM relie

2 |JLp. Ne 12. OOHapy>xeHue OeicTBUS )KMBOTHOM JIMNIa3bl U ONpesieNieHne €€ aKTHBHOCTH

3 |JLp. Ne 13. KonmdecTBeHHOE Ompeie]IieHne THPOBHHOTPATHON KUCIOTHI B MBIIITIAX

4 |3amuTa maboparopHbeix padot 11-13. KonTponsHas padorta Ne 3

5 |JLp. Ne 14. SDS-snexrpodopes 6enkoB B [TAAT

6 |JL.p. Ne 15. OnpenenceHue oOIIeTo X0JaeCTEPHHA B CBIBOPOTKE KPOBHU

7 |JLp. Ne 16. Dkcnipecc-onpeeraeHue TitoK03bl B KPOBU C MOMOUIBIO TITIOKOMETpa

8 |3ammra nmabopaTopHbix padot 14-16. KontponsHas padorta Ne 4
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Ne

u/n HaumeHnoBaHus 1abopaTopHBIX padoT

IIPOJYKTOB U3 TUAPOJIN3A

9 |JL.p. Ne 17. Beinenenue puOOHYKICONPOTENHOB U3 APOXKIKEH U KaUeCTBEHHOE OIPECIICHHUE

arapo3HoM reijic

10 [JLp. Ne 18. Busyanuzanms npemnaparoB rmiasmuanord JIHK meromom smektpodopesa B

11 |KontponwHas pabora Ne 5

12 |3ammuTa KypcoBBIX paboT.

O4Ho-3204Has popma o00yueHUst
3aHATUSA  YKa3aHHOTO THUMA HE MPEIyCMOTPEHbl  OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMOH.

3aounas ¢popma o0yueHust
3aHATHST  YKAa3aHHOTO THUIIA HE MPEAyCMOTPEHbl OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMOH.

4.5 Copep:kaHue KIMHUYECKUX MPAKTHYECCKHUX 3aAHATHH
3aHATUA  YKa3aHHOTO THMAa HE TMPEIyCMOTPEHBI  OCHOBHOM
00pa3zoBaTeIbHON MPOrPaMMOH.

npodeccuoHaIbHON

npodeccuoHaIbHOM

npodeccuoHaNIbHOM

4.6 Conep:kaHue caMOCTOSITEJIbHOM PadoThI 00y4aKOLIErocst

Ounas ¢popma o0yueHus

Ne .
. Buasbl u popmbl camocTosITEIbHON PadoTHI
7 cemecTp
1 |IloaroroBka k 1abopaTOpHBIM paboTam
2 |BelmosiHeHME JOMAIIHUX 3aJaHUN

3 CaMocTosTeIbHOS HU3YUCHUC pa3JICJIOB «MeTtonapl ONpCACIICHNUA aKTUBHOCTH U KOJIMYCCTBA

(l)epMeHTOB. >KI/IpOpaCTBOpI/IMBIC BUTaMHHBI».

(bepmeHTOBY; «BogopacTBopuMble BUTAMUHBI U MUKPO3JIEMEHTHI — KaK KOPaKTOPHI

4 |IloaroroBka K MPOMEXYTOUYHOM aTTECTAllMU U €€ IPOXOXKICHUE

8 cemecTp

1 |IloaroroBka k 1abOpaTOpHBIM paboTam

N

BrimmonHenne qoMamniHux 3agaHui

3 |CamocrosTensHOe U3ydeHue pas3aenoB «OCoOeHHOCTH CTPOCHHS TeHOMa IMPOKAPHOT U

MOJICKYJISIPHOM OMOJIOTUY U OMOXUMHUNY.

JYKaApUOT», «XpOMaTI/IHZ yHaKOBaHHBIﬁ TCHOM», «Kcenoounoruku. da3p1 MeTabonm3zma
KCEHOOMOTHKOB. MI/IKpOCOMaJ'IBHOG OKHCJICHHEC BCIICCTBY, «ba3nl JaHHBIX U CEPBEPOB 110

4 IloaroToBka k MPAKTUYCCKUM 3aHATUAM

ol

Brinonnenue kypcoBoii paboThl

6 IloaroToBka k HpOMC)KyTO‘-IHOfI ATTCCTAMU U €C MPOXOKIACHUC

OuHno-3204uHast Gpopma 00yueHHS
3aHATUS  YKA3aHHOTO THUIIA HE MPEIyCMOTPEHBI  OCHOBHOM
00pa3oBareIbHOM MPOrpaMMON.

3aounas ¢popma oOyyenus ™

npodeccuoHaIbHOM




3auaTus

yYKa3aHHOTO

11

TANIA HE IPEAYyCMOTPEHBl OCHOBHOU

00pa3zoBaTeIbHON MPOrPaMMOH.

5 Cucrema

¢popmupoBanus

OllEHKH Pe3yJbTaTOB

npoeccuoHaIBHON

o0yueHmust

o

AUCHUIIMHE (MOAYJI0) B PpaMKax TeKyllero KOHTPOJISI YCIeBAeMOCTH H
NMPOMEeKYTOYHOM aTTecTAlNu 00y4arouerocs

Ounas ¢popma o0yueHus (€ciid MPETYCMOTPEHO OCHOBHOM
npodeccruoHanbHOM 00pa30BaTeIbHOM MPOrPaMMOin)

Mep()leI/IﬂTI/IH TEKYLIETr0o KOHTPOJIA YCIIEBACMOCTH

H NIPOMEKYTOYHOM aTTecTalun 00y4aierocs

MakcumaabHoe
KOJINYeCTBO 02/1710B

7 cemecTp
OuenuBaemasi yueOHasi 1eITeIbHOCTb
o0yuarouerocs:
[Tocenienue JEKIMOHHBIX 3aHATUI 5
BrimonHeHue u 3amuTa J1abopaTopHBIX padoT Ne 6
1-3
[lepBeiii  |Belnonnenue 1oOMalHuX 3a1aHuii 4
pyoesxubiii | KonTposbHas padora Nel 15
KOHTPOJIb
Texymmit Hroro 30
KOHTPOITh OunenuBaemasi yueOHasi 1esiTeJIbHOCTH
yCIIEBAEMOCTH o0yvawuerocs:
[Tocenienue JIEKIMOHHBIX 3aHITHI 4
Brinonnenue u 3ammra 1a60paTopHbIX padoT Ne 6
5-7
.. |BbimonHenue u 3ammura 1a60paTopHbIX padoT Ne 6
Bropoii
. 18-10
pyOexHbIN =
BeinonHeHue JoMalHux 3a/laHui 4
KOHTPOJIb
p KonTtponpsHas pabora Ne 2 10
Hroro 30
[Mpomexxyroun |AnddepeHnunpoBanHblii 3aueT 40 (100%)
as arrecranus |3anmra KypcoBoil paboThl 100
8 cemecTp
OunennBaemasi ydaeOHasi 1esAITEJbHOCTD
o0yuaruerocs:
. .. (Ilocemenue TeKIMOHHBIX 3aHATUI 4
Texymui IIepBbiit »
.. |BBITIOJTHEHNE TOMANTHAX 3a/1aHui 5
KOHTPOJIb | pyOexKHBIN
BrimonHenue u 3amura JiabopaTOpHBIX paboT 6
YCTICBACMOCTH | KOHTPOIb |y 1) 4o
KontponbHas padora No 3 15
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MeponpusTHS TEKYLIEr0 KOHTPOJISI YCIIeBAE€MOCTH MakcumanbHoe
U MPOMEKYTOYHOI aTTecTalu 00y4aomerocs KOJIMYEeCTBO 0AJLI0B
Hroro 30
OuennBaemasi yueOHasi 1eiTeJIbHOCTD
o0yuawuerocs:
Tlocentenue neKIIMOHHBIX 3aHATHH 4
BrimonHenue u 3ammura J1abopaTopHBIX padoT 6
Nel4-16
BTopop“I Brinmonnenne goMambux 3agaHuil 5
pyoexubiii | KonTponbHas pabora Ne 4 15
KOHTPOJIb
Hroro 30
[TpomexxyTouH | DK3aMeH 40 (100%)
as arrecranus |3ammra KypcoBoil paboThl 100

* B cirydae oTka3za o0y4arolerocsi OT pe3yJbTaToB TEKYILIEr0 KOHTPOJISl yCIIEBAEMOCTH

OuHno-320uHast GpopMma 00yueHHs
3aHATUS  YKa3aHHOTO TUIA HE MPEJYyCMOTPEHbl OCHOBHOW  mpodeccuoHantbHON
o0Opa3oBareIbHON IPOrpPaMMOH.

3aounas ¢gopma o0yueHust
3aHATUS ~ YKa3aHHOTO THIIAa HE IPEIYCMOTPEHBI OCHOBHOH  IpodeccroHalbHOM
o0Opa3oBareIbHON IPOrPaMMOH.

IIIkajia cCOOTBETCTBHSA OLICHOK B CTOOAJILHON U aKaJeMHYeCKOH CHCTeMax
OLICHMBAHUSA Pe3yJIbTATOB 00y4eHHS 10 AMCHUILIUHE (MOTYJII0)

Cucrema onleHUBaHHUS

pe3yJbTaToB 00yYeHust

Cro0annpHas cucTeMa OLICHUBAHUS 0-39 40 - 60 61 -80 81-100

AKaJeMHYecKast CHCTEMA OLIEHUBAHUS

(ax3ameH, nuddepenmpoBanHblii 3aueT, |Heynosnerso |YgoBneTBopu
3aIuTa KypcoBOTO MPOEKTA, PHUTEIIEHO TEJILHO

3alUTa KypcoBoil paboThl)
AKaJeMHYecKasi CHCTEMA OLIEHUBAHUS
(3auer)

Oueuku

Xopomo | OTimyHO

He 3aureno 3auTeHo

6 Onucanue MaTepuaIbLHO-TEXHUYECKOH 0a3bl (BKJIOYAsi 000py10BaHUE U
TEeXHMYECKHe CpeacTBa O00y4YeHHs])), Heo0XoAMMO#l /JJIsi  OCYLIeCTBJICHUS
00pa30BaTeILHOIO MPOLEcca Mo AUCHUIINHE (MOXYJIIO0)
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Jlnst ocymiecTBiIeHUsT 00pa30BaTEeNLHOTO IMpolecca MO AUCHUILUIMHE (MOAYII0) Tpedyercs
ayIUTOpUs U NPOBEACHMS JICKIMOHHBIX 3aHATHH, OCHALICHHAs BHUIEONPOCKTOPOM, HACTCHHBIM
SKPaHOM.

Jns  mpoBedeHus — JabOpaTOpHBIX — paboT  Tpedyercs J1aboparopus, OCHAIIEHHAs
OMOXMMHUYECKUX M OHOTEXHOJOTHYECKMM ob0opymoBaHueM (LeHTpudyra, abopaTopHbIe
aHAJIMTUYECKUE BECHI, CIIEKTPOMETP, YCTAHOBKA JJIsl TOPU30HTAIBHOIO IEKTpodope3a, HCTOUHUK
OUTaHUS JUIS dIeKTpodopes3a, aHamu3aTop xuakoctu pH-merp-uonomep-BIIK-tepmookcumerp,
rajbBaHOIIOTEHIMOCTAT, OMOpEeTKH, IKad CymMIbHBIN, MKad BBITSDKHOW, aBTOMAaTUYeCKHE
IUIETKH IEepeMEHHOro o0beMa, TepMOCTaThl, IIEWKEep-UHKYOaTOp, MHUKPOBOJIHOBAs II€Yb,
HIEPCOHAIIBHBIH KOMITBIOTEP, XOJIOANIBHAK, XUMUUECKas [IOCY/a, PCaKTUBHI).

Jlnsi TpoBENEHHST CaMOCTOATENBbHOM padOThl CTYINEHTOB TpeOyercs ayauTopus W
KOMITBIOTEPBI 7151 00Y4aroLMXCs C MOJAKI0YeHneM K cetu «HTepHeT» u o0ecrieueHreM A0CTyna B
3JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO CPEY.

7 IlepeyeHb OCHOBHOW U [ONOJHUTEJBbHOM Y4YeOHOH JHUTEpaTyphbl,
HEe00X0AMMOM ISl OCBOCHMS TUCHUILIMHBI (MOLYJIs1)

7.1 OcHOoBHas1 JiUTEpaTypa

1. buoxumust [DnexTpoHHbId pecype| : yueOnuk / mox pen. E. C. CeBepuna. - 5-e¢ usgm.,
uchp. u JIOII. - MockBa: I'SOTAP-Menma, 2015. -
http://www.studmedlib.ru/book/ISBN9785970433126.html, mo naposiro.

2. Konomnaros, FO.B. OcHOBBI sKkonoruueckoit onoxumun. [Dnekrponnsiii pecype] / HO.B.
Konona-toB, C.B. BacunbeBa. — Dnekrpon. nan. — CII0. : Jlanp, 2017. — 136 ¢. — Pexum
noctyna: http://e.lanbook.com/book/91301 — 3ari. ¢ 3kpaHa.

3. buoxumus ¢ ynpaxHeHHs MU U 3amadamu [Inextponnsiit pecype] / E. C. Ceepun [u
ap.];  mom  pen. E.C CeBepuna -  MockBa I'DOTAP-Menuna, 2010. -
http://www.studmedlib.ru/book/ISBN9785970417362.html no mapouo.

4. Andepos, C. B. Metoauueckre ykazaHus K CAMOCTOATEIbHBIM 3aHITUSM IO IUCIUTUIMHE
"BruoxuMuueckne acmekTbl (YHKIMOHUPOBAHUSI KUBBIX CHCTeM" [DIEKTpOHHBIA pecypc]|
Hanpasnenue moarorosku: 19.04.01 buotexnomorus. Ilpoduns moarotoBku (crnenuamn3anus):
OxobuorexHonorus. Kpanuduxanus (crenens) BoITyCKHUKA - Maructp. @opma oOyueHus: ouHas /
C. B. Andepos, O. H. Ilonomapesa ; Tynl'Y, EHU, Ka¢d. buorexnomorun .— DIeKTpoH.
tekcToBbie AaH. (1,08 M6) .— Tyna, 2017 .— 76 c. : un. — 3arii. ¢ TUTYJL. dKpaHa .— DJIEKTPOH.
Bepcusi .— bubnuorp.: ¢.75-76 .— Jloctyn u3 cetu Uutepuer - ObC "bubmuorex" .— Adobe
Acrobat Reader — <URL:
https://tsutula.bibliotech.ru/Reader/Book/2017070211105819292700007535>.

7.2 lonosiHUTEILHAS JIUTEPATYpPa

1. Komos, B.II. buoxumus : yueOnuk ans By3oB / B.I1.Komos, B.H.llIsenoa .— M. :
Hpoda, 2004 .— 640c. : un. — (Breicur.o6pazoBanue: CoBpeMEeHHBIN y4eOHUK).

2. buoxumus: Kpatkuii kypce ¢ yrpakHeHUSIMHU U 3aJjauaMu : yuyeOHoe rmocodue i By30B /
nox pen.E. C. Ceepuna, A. 5. HukonaeBa .— 2-e uza., ucnp. u gon. — M. : TDOTAP-ME]], 2002
— 448c. : un. — (XXI Bek).

8 Ilepeuenn pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«HTEpHET», HEOOXOAMMBIX /IJI1 OCBOEHUS AN CIUILUIMHBI (MOYJIA)

1. DOnexrponnbiii yntanbHbiii 3an "BUBJIMOTEX" : yueOnuku aBropoB Tynl'Y mo Bcem
JUCUMIUTMHAM. - Pesxxum noctyma: https://tsutula.bibliotech.ru/, mo mapoto.- 3ari. ¢ skpaHa


http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=4552&TERM=%D0%90%D0%BB%D1%84%D0%B5%D1%80%D0%BE%D0%B2,%20%D0%A1.%20%D0%92.%5B1,1004,4,101%5D&LANG=rus
https://tsutula.bibliotech.ru/Reader/Book/2017070211105819292700007535
https://tsutula.bibliotech.ru/
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2. OBC IPRBo0OKS yHuBepcanbHas 0a3oBas KOJUICKIHMs HW3IaHWA. - Pexxum mocryna:
http://www.iprbookshop.ru/, mo mapoiro.- 3ari. ¢ sKkpaHa

3. OBC wmsnatensctBa «tOpaiity.- Pexxum mocryma: http://biblio-online.ru, mo mapoutto.-
3arii. ¢ sKpaHa.

4. Hayunas Dnexktponnas bubmuoreka eLibrary - Oubnnoreka 3JIeKTPOHHON MEPHOIMKH.-
Pexxum mocryma: http://elibrary.ru/ , mo maposmro.- 3ari. ¢ sxkpaHa.

9 Ilepeyenb HHPOPMAUMOHHBIX TEXHOJIOTHI, HEOOXOAUMBIX JIJIf
OCyILleCTBJIEHHsI 00Pa30BaTEIBLHOI0 MPoLecca Mo JUCHHUIVIMHE (MOLYJII0)

9.1 IlepeyeHbp HEOOXOAMMOIO €KETrOHO OOHOBJISIEMOI0 JMIEH3MOHHOTO U
CBOOOIHO PACIHPOCTPAHSIEMOI0 MPOrPaMMHOI0 of0ecriedeHHsl, B TOM 4YHCJIe
0TEe4eCTBEHHOT0 NMPON3BOACTBA

1. TekcroBsiii pexakrop Microsoft Word;
2. [Tporpamma noarotoBku npesenraruii Microsoft PowerPoint.
3. IMaket oducHbIX mpuinokeHu «MoitOducy.

9.2 IlepeyeHb HEOOXOAMMBIX COBPEMEHHBIX MNPO(eCcCHOHANBHBIX 0a3

JAHHBbIX " I/IH(l)OpMal_[I/IOHHbIX CIIPABOYHBIX CUCTEM

1. KomnbrotepHas cripaBouHast npaBoBas cuctema Koncynbrant [lntoc.

2. ®enepanbHbI PETUCTP MOTEHIIMAIBHO OMACHBIX XMMHYECKUX U OMOJOTUYECKHUX BEIECTB
®BY3 PITOXEB Pocniorpebnamzopa (http://mwww.rpohv.ru/blend/), uarepuer-pecypc;

3. ILlentp OmorexHonormyeckoii mupopmanuu - The National Center for Biotechnology
Information (NCBI) (http://www.ncbi.nlm.nih.gov/guide/), uarepuer-pecypc;

4. basa manubix o pepmentax - The Comprehensive Enzyme Information System BRENDA
(http://www.brenda-enzymes.info/), uarepuer-pecypc;

5. ba3a naHHbIX M0 OMoKatanu3y u ouogerpanarmu (YHusepcureT Muneccots) - Microbial
biocatalytic reactions and biodegradation pathways (http://umbbd.msi.umn.edu/), uatepuer-pecypc.
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