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1 eab u 3a1a4M 0OCBOEHM S AUCHUIIMHBI (MOTYJIs1)

Ieab10 ocBOEHUS TUCHIMIUIMHBI (MOIYJIs) SBISAETCS TMOTy4YeHHe (PyHIaMEHTaIbHOTO o0pa-
30BaHMsI, CIIOCOOCTBYIOIIETO PA3BUTUIO JTMYHOCTH, B TOM YHCJIE TOHUMAHHUIO MOJIEKYJISIPHBIX OCHOB
KHU3HU U COCTABJICHUIO OJIarofapsi 3TOMy SICHOTO HPEJCTABICHUS O TeX KOHKPETHBIX IyTAX, KOTO-
PBIMH KHBasi IPUPO/IA PEIIAET eI psAll MPAKTHUECKU BaXKHBIX 3aJ]1a4, CTOSIIUX MEpe] XUMHKa-
mu. Ho Bce ke, r1aBHOE 3HaYEHHUE ITOH TUCIUILIMHBI ONIPEEIIAETCS TEM MECTOM, KOTOPOE 3aHUMa-
€T KOMIUIEKC OHMOJIOTHYECKHX HAayK B COBPEMEHHOM E€CTECTBO3HAHWHU, M TOW POJIbIO, KOTOPYIO
JIOJDKHA MIPpaTh OMOJIOTHS B HAYYHOM BOCIMTAaHUM MOJIOABIX Jitofei. IIpenonaBanne XMMHYECKUX
OCHOB OMOJIOTHYECKUX TPOLIECCOB B YHUBEPCUTETE CTAaBUT CBOEH INTABHOW LIEJIbIO PACKPBITH CMBICI
OCHOBHBIX XUMHYECKHUX 3aKOHOMEPHOCTEH OMOJOTMYECKHX IPOLECCOB, B OCOOCHHOCTH, peain3a-
IIUM T€HETUYECKUX MpOorpaMM M (pepMEHTATHUBHOIO KaTaju3a, Hay4UTh CTYyAEHTa MOHUMAaTh XUMH-
YEeCKYI0 IEIeCO00pa3sHOCTh OMOJIOTMYECKHX IMPOIECCOB, O3HAKOMHUTH C OCHOBAMH MEXaHH3MOB
NIeMCTBUS JIEKAPCTBEHHBIX CPEJICTB, 1aTh MOHATUSA O OMOTEXHOJIOTMHU U HAHOOMOTEXHOJIOTHH.

3agayamMu OCBOCHMSI JUCIUIUIMHBI (MOIYJIS) SIBISIOTCS:

- U3y4EHUE OCHOBHBIX XUMHUYECKUX 3aKOHOMEPHOCTEN OMOIOTHUECKUX MTPOLIECCOB;

- oBiajieHHe (PyHIaMEHTAJIbHBIMH TOHITHAMH, 3aKOHAMU U TEOPHSAMHU B 00JIACTH MOJIEKY-
JSIPHOM OUONOTHH U OMOXUMHUH;

- OBJIAJICHUE METO/IaMU U MPHEMaMH PEIICHUsS KOHKPETHBIX 3a/1a4 U3 007JacTH OMOXMMHUU U
MOJIEKYJISIPHOM OHOIOorNy;

- (hopMupoBaHIEe HABBIKOB IIPOBEICHUS OMOXMMHYECKOTO IKCTIEPUMEHTA, YMEHHUS PelIaTh
NPUKJIaHBIE 33]]a4d B MHTETpaIbHBIX 00acTAX 3HAHUH - OMOaHATUTUYECKONH XUMUHN U OMOTEXHO-
JIOTHH, B TOM YHUCIIC HAHOOMOTEXHOJIOTUU B MOJIEKYJISIPHON OMOTEXHOJIOTHH.

2 MecTO IMCUMILTAHBI (MOYJIsI) B CTPYKTYpPe OCHOBHOI npodeccHOHATb-
HOM 00pa30BaTeJIbHOM POrPaMMBbI

JuctumniamHa (MOAYJb) OTHOCUTCS K 0a30BOM YacTU OCHOBHOMW MpodeccroHaabsHOM 00pa3o-
BaTEJIbLHOM IPOrPaMMBI.

JucuuiuinHa (MOyJb) U3y4aeTcsi B 7 U 8 cemecTpax Mpu 04HOi popme o0yueHHs.

3 [lepeyeHb MIAHUPYEMbIX Pe3yJabTATOB O0y4YeHUS MO JUCHUNINHE (MO-
AYJII0)

[lepedeHp IaHUPYEMBIX PE3YIBTATOB OOYUYCHHUS IO AUCIUILUINHE (MOJIYJIIIO), COOTHECEHHBIX
C IUIAHUPYEMBbIMU pe3yJIbTaTaMH OCBOEHHUS OCHOBHOH mMpodeccuoHanbHOM 00pa3zoBaTenbHOM Mpo-
rpaMMbl ((popMHpyEMBIMU KOMIETEHIUAMH) U UHIMKATOPaMU MX JOCTUKEHHS [TOJIBKO A pabo-
YUX MPOrpaMM JTUCHMIUIMH (Moaysieit) Ha ocHoBe PI'OC 3++], ycTaHOBIEHHBIMU B 00OLIeH Xapak-
TEPUCTHKE OCHOBHOW PO ECCHOHATHLHON 00pa30BaTeIbHON MPOrpaMMBbl, IIPUBEIEH HIKE.

B pesynbrare ocBOCHUS AUCIUIUTHHBI (MOIYJIs1) O0yUYarOIIHICs TOHKEH:

3HaTh:

1) mpHHIUIIBI TIOKCKA, 0TOOpa 1 0000IIeHks HHpopManuu (koa komnereHnuu — YK-1, kox
unaukaropa — YK-1.1);

2) OCHOBBI TCOpUH (PYHIAMCHTAIBHBIX PA3[C/IOB XMMHUHU; COCTAB, CTPOCHUE M XMMHUYECKHUE
CBOMCTBA MPOCTHIX BEIIECTB U XUMHUYECKUX COCIUHEHWH; TEXHUKY XUMHUYECKOTO IKCIICPHUMECHTA.
(xox kommetenin — OITK-1, kox unaukatopa — OTIK-1.1);

3) OCHOBHBIC 3aKOHBI €CTCCTBEHHOHAYUYHBIX M MATEMAaTHYCCKUX TUCIMILIMH (KOI KOMIIe-
ternuu — OITK-4, kox unaukaropa — OITK-4.1);
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4) HOpMATHBHYIO U MH(GOPMALMOHHYIO IUTeparypy (kox kommeteniuu — OITK-6, kox uH-
nukaropa — OITK-6.1).

YMmeTh:

1) ompeaenaTh BUABI PECYPCOB M OTPAaHHUCHHI JJIsl PEIICHUS TPOSKTHBIX 3a/1a4; HEOOX0Iu-
MBI€ IJI OCYIIECTBICHHUS MPOECKTHOW NEATEIHHOCTH MPABOBbIE HOPMBI U MPUHIUIBI MPUHSATHUS
ympaBlIeHYECKUX pelieHuit (ko kommnerenunun — YK-1, kox unnukaropa — YK-1.2);

2) CHCTEeMaTH3UPOBATh U aHAJTM3UPOBATH PE3YJIbTAThl XAMUYECKUX IKCIICPUMEHTOB, HAOIIO-
JCHUH, U3MEPEHUH, a TAaKXKE PE3yJIbTaThl PACUCTOB CBOWCTB BEIECTB U MATEPUAJIOB; HHTEPIIPETH-
pOBaTh pe3yNbTaThl COOCTBEHHBIX HKCIIEPUMEHTOB U PAaCYETHO-TEOPETHUUECKUX PadOT C MCIOIB30-
BaHHUEM TEOPETUICCKUX OCHOB TPATUITMOHHBIX M HOBBIX Pa3/ICIIOB XUMHH, ()OPMYJIUPOBATH 3aKITO-
YeHHUs] M BBIBOJBI MO pe3yJbTaTaM aHalu3a JUTEPATYPHBIX JAHHBIX, COOCTBEHHBIX SKCIIEPUMEH-
TaIBHBIX U PACUYETHO-TCOPETHUCCKUX Pa0OT XMMHUYECKON HAMPABICHHOCTH (KOJ KOMIICTCHIIUU —
OIIK-1, ko unaukaropa — OITK-1.2);

3) ucmonp30BaTh 0a30BbIC 3HAHUS B 00JIACTH MaTEMAaTUKA M (DU3WKH TPU TIAHUPOBAHUHU
paboT XMMHUYECKOW HAINpaBICHHOCTH; 00palaThiBaTh JaHHBIE C HCIOJIH30BAHUEM CTAaHIAPTHBIX
CIOCOOOB AMMPOKCUMAITUH YHCICHHBIX XapakTepucTk (kox kommneteHmnn — OITK-4, kon nHanKa-
topa — OITK-4.2);

4) mpencTaBiATh Pe3ysbTaThl pabOThl B BHAE OTYETA MO CTaHAAPTHON (opMe Ha PyCCKOM
A3BIKE; PE3yJIbTaThl paOOTHI B BHIE TE3UCOB JOKJIaga HA PyCCKOM M aHTIIMHCKOM SI3bIKE B COOTBET-
CTBUU C HOPMaMH U TMPABWIAMH, MPUHITHIMH B XUMHUYECKOM cOOOMIecTBe. (KOJ KOMIICTCHIMH —
OIIK-6, ko unaukatopa — OITK-6.2).

Baagern:

1) MeToaMH KPUTHYECKOTO aHaIU3a ¥ CUCTEMHOTO IMOIXO0/a IS PEIICHUS MTOCTaBICHHBIX
3anay (koq komnereHuuu — YK-1, kon naaukaropa — YK-1.3;

2) HaBBIKAMHU XUMHUYECKOTO SKCIIEPUMEHTA, OCHOBHBIMU CHHTCTUYCCKUMHU U aHAIUTHYCCKHU-
MU METOJIaMH TIOJTyYEHUS U UCCIICIOBAHMS XUMUYCCKUX BEIIECCTB U PEAKITHI, METOI0JIOTHEH BBIOO-
pa METOJOB aHaW3a; METOAAMH PETHCTpAld U O0pabOTKU pe3yIbTaTOB XMMHUYECKUX JKCIIEPH-
meHTOB (ko1 komnereniuu — OIIK-1, kox unaukaropa — OITK-1.3);

3) mpueMamu perieHus 3aa4, THMHIHBIX IS €CTCCTBEHHOHAYUYHBIX JTUCIUILIAH, METOIaMHU
UHTEPIPETAIIMHA PE3yJIbTATOB XUMHUYCCKUX HAOIIOACHHUIA C MCITOJIb30BAaHHEM (PH3UYECKHX 3aKOHOB
u npenacrarienuit (koa komnereniuu — OIK-4, xox unankaropa —OI1K-4.3);

4) HaBBIKAMH TOJTOTOBKH MIPE3CHTAIIHIA 10 TeME paOOTHI U MPEICTABICHUS €€ Ha PyCCKOM U
aHIJIMICKOM si3bIkax (koa komnereHiuu — OITK-6, kox unankaropa — OITK-6.3).

Ilonuple HauMeHOBaHUS KOMHGTGHL{I/Iﬁ U MHAUKATOPOB UX HOCTHXXCHUA IMPCACTABJICHBI B
001el XapakTEePUCTHKE OCHOBHOM MPO¢eCCHOHANTBHOM 00pa30BaTEIbHOM MPOTPAMMBI.

4 O0beM u coiepKaAHUE AUCHUTIUHBI (MOAYJIs1)

4.1 O0beM AUCUMIIMHBI (MOAYJIsI), 00beM KOHTAKTHON M CaMOCTOSITE/Ib-
HOHl padoThl 00y4YaroIerocss NMpU OCBOCHUH AUCUHMILIMHBI (MOAyJisi), ¢opmbl
MPOMEKYTOYHOM aTTECTALMHU 10 AMCUUILIMHE (MOIYJII0)
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7 J3 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 cokparienus: O — sk3ameH, 34 — 3auer, /I3 — nuddepeHmpoBaHHbIii 3a4eT (3a4eT

¢ ouenkoif), KIT — 3amuTa xypcoBoro npoekra, KP — 3amura KypcoBoii paboThl.

4.2 ConepxaHue JeKIUOHHBIX 3aHATHI

Ounas popma 00y4eHus

TeMpbl JJeKIIHOHHLIX 3aHATHH

7 cemecTp

Beenenne OcoGeHHOCTH KMBOW MaTepuu. Y POBHHU OpraHU3alluyu >KUBBIX OpraHu3MoB. Oc-
HOBHBIE KJIACCHI OMOMOJIEKYJI U IPUHIIUIIBI UX CTPOEHHs. AMUHOKHCIIOTHI KaK CTPYKTYpHBbIE
asieMeHTHI OenkoB. IlenTumHas cBsi3b M KOH(GOpMAIHS MOJUIECTITHIHON e .

[lentunel: CTpyKTypa U CBOICTBA. BHONIOTHYECKH aKTHBHBIEC TENTHBI. XHMUS MENTHI0B —
HOBOE HAIpPaBJIICHUE PA3BUTHS JICKAPCTBEHHBIX IpenapaToB benkn n ux OCHOBHBIE TIPU3HA-
ku. buonornyeckue ¢pynkuuu 6enkos. Knaccudukarus 6enkos. IIpocTeie u croxHbie 6en-
ku. DU3HKO-XUMHUYECKHE CBOHCTBA OCIIKOB.

CrpykTypHasi opranuszanus OenkoBbIX MoJiekys. IlepBuunas ctpykrypa Oenkos. Kongop-
Marusi OeTKOBBIX MOJIEKYJ. Bropuunas cTpykTypa 6enkoB. TpeTuuHas cTpyKTypa OeiKoB.
Cuubl, cTaOWIM3HPYIONINE TPETUUHYIO CTPYKTYPY OCNIKOB.

CBsi3b TPETUYHOM M NMEPBUYHOM CcTpYyKTyp. JleHarypauus u peHatypauus 6enkos. Crioco0-
HOCTh K CIeU(PHUIECKUM B3aUMOJCHCTBHAM KaK OCHOBAa OMOJIOTMYECKOH aKTHBHOCTH Oell-
KoB. M30uparenbHOE B3aMMOICHCTBHIE OeIIKa C JIMTaHI0M.

YerBepTuuHas cTpykTypa OenkoB. buomorndeckuii cBoiicTBa OJUroMepHbIX OenkoB. Ponb
YETBEPTUYHON CTPYKTYphI B NMPOSBICHUM ONPENEICHHBIX ONOJOrnuecKkux (pyHKIuil Oenka
Ha MpHUMEpe MHUOTJIO0MHA M reMorioOuHa (KuHetuka okcureHupoBanus Mb u Hb, tpanc-
nopt CO2, apdext bopa, perynsimus 1PI).

Bbuonorunueckoe 3Hadenue yrineBogoB. Kimaccudukamus yrieBogoB. CTpyKTypa U CBOWCTBA
MOHOCAaXapUIoB..

CrpyKTypa 1 CBOWCTBa OJINTOCAXapUI0B U MoJaucaxapuioB Pe3epBHble, CTPYKTYpHBIE U BO-
JOPacTBOPUMBIE ITOJIUCAXAPUIBI

CrpykTypa u cBoiicTBa JIUNUAO0B. JKUpPHBIE KUCIIOTBHI - OCHOBHBIE KOMIIOHEHTHI JIMIIUJIOB.
He3zaMeHMMBIE TOJMHEHACBHINICHHBIE XUPHBIC KUCJIOTHI KaK IMPEIIIECTBEHHUKH IIPOCTa-
IJIaHJAWHOB, TPOMOOKCAHOB, JIeHKOTpueHOB. [IpocThie munuasl. Bocka. Masl (kupsl U Mac-
na). MozHoe 1rcio upos.

Heombuisiembie munuasl. Xonectepod, Tepnenbl. Buramunstl A, E, I, pactutensHbie TUnu-

IBL.
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MewmOpanubie nunuasl. CTpoeHue, CBOMCTBA, GYyHKIIMHM KIETOYHBIX MeMOpaH. O6pa3oBa-
HUE JIMINUAHOTO Oucios. TekydyecTb, aCUMMETPHUYHOCTb, HETPOHUIIAEMOCTb MEMOpaH.
XKunko-mo3zanuHoe ctpoeHne MeMOpaH. MeMOpaHHbIe 0K, TINKOIUIUABI M TIINKOIIPO-
TeuHbl. OcOOEHHOCTH MeMOpaH Pa3NUYHBIX Onojoruueckux mMmemOpaH. Kiierounsle creHKH
Oakrepuil. I paMnonI0KUTEIbHBIE M TPAMOTPHUIIATEIIbHBIC OAKTEPHH.

11

Tpancnopr BeriecTB yepe3 OHonornyeckre MeMOopaHsl. MexaHU3Mbl BHE- U BHYTPHKJIETOY-
HOW Tepe/ladyy CUTHAJIA.

12

®epmentsl. bronornyeckoe 3Hadenue pepmenToB. OcoOEHHOCTH (EPMEHTOB Kak OHOIIO-
rH4ecKnX Katanmsaropos. Kiaccudukanms n HoMeHKIaTypa (epMeHTOB.

13

HudopmanroHHbIe pecypchl B 001acTH OMOXUMHH U MOJIEKYJISIPHON OHUOJIOTHH.

14

CrpoeHue akTHBHOTO IieHTpa ¢epMeHTOB. XonodhepMeHT u anodepmeHT. MexaHusm Jeu-
crBus (pepmenrtoB. Karanuruueckue cBoiictBa GpepmeHTOB. CyOCcTpaTHas celu(pUIHOCTb.
CrnennuuHOCTD MyTH MIPEBPALLICHUS.

15

BonopacTBoprMble BUTAMUHBI KaK MPEAIIECTBEHHUKN KOPEPMEHTOB.

16

Kunernueckue cxemsbl 1 ypaBHeHHe Muxasnuca. JInHepusanusi ypaBHEHUS.

17

WurnbupoBanne u30bITKOM cyOcTpata. KuHernka (yHKIMOHHMPOBAHUS OJIIMTOMEPHBIX
¢depMeHTOB. YpaBHeHHE XHILIA.

18

3aBHCHMOCTh CKOPOCTH PEAKIMA OT Temreparypbl, pH-3aBucHMOCTH (epMEHTATUBHBIX pe-
akiuil. KoHKypeHTHbIe 1 HEKOHKYpPEHTHbIE HHTHOUTOPSBI. JIeKapCTBEHHbIE MIPENapaThl, s/bl,
WHCEKTHIUIBI, OTPABIISIFOIINE BEIIECTBA - HHTHOUTOPHI JEPMEHTOB.

19

CrniocoObl perynsuuu padboTsl (EpMEHTOB: U3MEHEHHE aOCOIOTHOIO KOJIMYecTBa (epMeH-
TOB M KaTaJUTUYECKOH aKTHBHOCTH (PEpMEHTOB. Perymnsimst CKOpoCTH CHHTE3a M pacraja
(bepMeHTOB, MpeBpalleHue NpopepMEeHTOB B akTHBHbIE (OpMBL. PeryistopHsle (amiocre-
puueckue (hepMeHThI), 0COOEHHOCTH UX cTpoeHus. Aintoctepudeckue 3¢ dexropsl. Kosa-
neHTHast MoauQuKaius GepMEHTOB.

20

Brenenue B oOMeH BemiecTB. buosnepreruka. [lonstue o Metabonu3Me U METAOOINYECKUX
myTsX. MeTabonu3M Kak COBOKYITHOCTh MPOLIECCOB KaTaboiau3Ma U aHabonmu3Ma. DIeMeHThI
TEPMOJAMHAMUKHA OTKPBITHIX cUCTeM. COmpspKeHHE 3K3EPrOHMYECKUX M SHIAECPTOHUYECKUX
npoueccoB. Makpospruyeckue coenuHeHUs. AT® - OCHOBHOW HMCTOYHHUK M aKKyMYJISITOP
SHEpruu B opranu3mMe. Pa3pl KaTaboJiM3Ma OCHOBHBIX MUTATEIHHBIX BEIIECTB B OpTraHU3MeE.

21

OxucnuTenpHble peakuuu KaTtaboiauueckux mporeccoB. CyOCcTpaTHOE M OKHUCIHMTEIBHOE
dochopunuposanue. Kierounoe npixanue. OpraHuzanus IbIXaTeIbHOM €U B MUTOXOH-
JIpUSIX.

22

Hanpasnenue qBUKEHUS 3JIEKTPOHOB MO JBIXATEIBHOMN LEMU. DIEKTPOXUMUYECKUNA TTOTEH-
uan. Poias AT®-cuHTa3bl B COMPSKEHUH OKUCIUTEIBHOTO (HOCHOPUIHPOBAHUS C HEMBIO
nepeHoca 3ekTpoHoB. Koaddumment dochoprmmpoBanus mpu MEpeHOCE BOCCTAHOBHU-
TEIBHBIX IKBUBAJICHTOB HA KUCJIOPOJ] OT PA3IUYHBIX CYyOCTpaTOB. J{bIXaTENbHBINH KOHTPOJb.
MHrnbuTopsl ¥ pa3o0IIUTENH TIBIXaTeIbHON IIENMU U OKUCIUTEIBHOTO hochopummupoBanusl.

23

OxucnuTensHOe JAeKapOOKCHIIMPOBAHUE MHPOBUHOTPATHON KUCIOTHL [lupyBaTaeruapore-
Ha3HbId KoMmIuiekc. [locmenoBarenbHOCTh peakunii. buonornyeckoe 3Hauenue. Lukn nu-
MOHHOMW KUCJIOTHI. [lociienoBaTenbHOCTh pEaKIUN.

24

CBa3b 00IIero myTH Karaboju3smMa C MUTOXOHAPHAIBHOM LEMbI0 MEPEHOCA 3JIEKTPOHOB.
Perynsuus obmero myt karabonusma. [IpudnHbI SJ0BUTOCTH MBIIIBSKA.

25

Kcenob6uoruku. ®a3pl MeTabonu3Ma KCEHOOMOTHKOB. 3aBUCUMOCTh MeTaboJIM3Ma KCEHO-
OMOTHKOB OT MX CTPOEHUsS. MHKpPOCOMAlIbHOE OKHCIICEHHE BEMIECTB. TOKCHYHOCTH KHCIIO-
poja. MexaHM3Mbl 3alIUThl OT TOKCUYECKOT0 AEHCTBUSI KHCIOPOJa.

26

OcHoBHbIE MeTa0oOIMYECKUE MyTH yriaeBoaoB. OOmias XapakTepucTHUKa. AHa’dpOOHBIA U
a’poOHBIN MIMKOIM3. DHEpreTHKa MNIMKOJIN3A.
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CrnmpToBOE M MOJIOYHOKHUCIIOE OposkeHue. [ TIOKOHEOTeHe3 W3 MOJIOYHOW KHCJIOTHI M aMu-
HOKHCIIOT B nieueHu. [lenrozodocdaTublii myTs, obmas xapakrepuctuka. Cunres HAJIOH
1 pu003bl. 3HAYEHUE MPOIIECcCa B PA3HBIX TKAHSIX.

28

CuHTe3 U pacnaj rivKoreHa. buomornyeckoe 3Ha4eHHE MPOILIECCOB B MEYSHH M MBIIIIAX.
Perynsinmst cuHTe3a M pacnazia riimkoreHa. TpaHCIOPT TIFOKO3bI B KJIETKH, PO WHCYJIMHA.
CaxapHblii Tuaber.

8 cemecTp

OcHOBHbBIE TYyTH MNpeBpalleHus TunuioB. llepeBapuBaHue W BcachlBaHHME JUMUIOB. Mx
TPAHCIOPT U pecuHTes3. JINMonpoTenHbl KPOBU KaK TPAHCIOPTHBIE (OPMBI JIMIIHUIOB.

B-Okucnenune xupHbIX KucioT. O0pa3oBaHue W UCTIOIH30BAHNE KETOHOBBIX TEIl.

w

buocuHTe3 KUPHBIX KUCTOT. BUOCHHTE3 JKUPOB.

OcCHOBHBIE ITyTH TMpEBpaIIeHUs OETKOB M aMHUHOKHUCIOT. [lepeBapuBaHue OEJIKOB B JKeIy-
JNOYHO-KHUIIEYHOM TpakTe. Karabonu3m aMUHOKUCIOT. TuIbl Ae3aMUHUPOBaHMS aMHUHO-
KHCJIOT, OMOJIOTHYecKOoe 3HaUeHUE TPAHCAMHUHHUPOBAHUSL.

KaraGonusm yrieBogopogHOro cKejaeTa aMUHOKUCIOT. KeToreHHHbIE U TIMKOTEHHBIE aMU-
HOKHUCIOTEI. OOMeH amMmuaka. BUOCUHTE3 MOYEBUHEI.

IIpeBpaiieHre B OMOreHHbIE aMUHBI, HYKJICOTH/Ibl U JpyTHe coelnHeHus. buocunres amu-
HOKHCJIOT. 3aMEHUMbIE U HE3aMEHUMbIE aMUHOKHCIIOTHI.

CrpyKTypa 1 CBOICTBA HyKJICO3UIOB - HyKICOTHJOB - HYKJIEHHOBBIX KuUCIOT. HyknenHo-
Bble OCHOBaHUA. BoJoponHble CBSI3M B KOMIUIEMEHTAPHBIX HYKJIEMHOBBIX OCHOBAHMSIX.
Hyxuneosunsl. Ctpoenue. Mononykneotusl. CTpykTypa, HoMeHkIatypa. Knaccudukanus.
buonornueckne ¢ynkumu. [IpupomHbsie OMONOTHYECKH AaKTHBHBIE HYKICOTHIb: AMOD,
AJID, AT®, HALL", ®AJ], tAM®. MOHOHYKJIEOTH/IbI KaK CTPYKTYPHBIE JIEMEHTHI HyKJIe-
HMHOBBIX KUCJIOT.

Hyxnennossie kucnotsl. Kinaccugukanus u Homenknarypa. ®ocpoamzpmpnas cesaszp. JTHK
n PHK. IlepBuunast cTpykTypa HYKIEHHOBBIX KHCIOT. Ocobennoctu crtpoeHus JTHK u
PHK. BropuuHas cTpykTypa HyKJIEHMHOBBIX KUCIOT, ABoMHAas cnupanb JHK. Kommnemen-
TapHbIE M MEXIUIOCKOCTHBIE B3aUMOJCHCTBUS HYKJIEHMHOBBIX OCHOBaHMHU. MakpomoieKy-
nsapHas crpykrypa PHK. OcobGennoctu crpoenuss nuroriasmarndeckux PHK (pPHK,
TPHK, MPHK). PuGocomMsl mpokapuoT u 3yKapHor.

Bunsl nepenoca renernueckoit nHopmarun. Permukanus JJIHK. benku u ¢pepmenTs! mpo-
KapuoT U DYKapHOT, y4acTBYIOIIUE B peruMKanuu. Mexanusm perukanuu. [lomykoHcep-
BaTUBHBIN crioco0 perumkanuu. PerumkatuBHas Buwiika. Yuactue JJHK-Tomonsomepassr u
JIHK-xenuka3sl B oOpazoBanuu peruinkaTuBHOM Buiku. PHK-npaiimepsl. JIngupyromas u
orcraromas nenu JJHK. ®parments Okazaku. OCOOEHHOCTH pEIUTUKAINK Y SyKapHoT. [lo-
HaThe «opumkruHay. Ckopocts perumkanuu JHK. Penmukon. Merunuposanue JIHK u ero
OMOJIOTHYECKOe 3HAYCHHE.

10

Tpanckpuniusa. Cxema peai3aiiuu reHeTHIeCKoi nHpopmauy B (EHOTUITHIESCKUE TPHU-
3HaKu. TpaHCKpUNIUs y NPOKAPUOT. IDTalbl TPAHCKPUMIMHU (MHUIMAIMUS, DJIOHTAUS U
tepmuHanusi). OcoOeHHOCTH TpaHCKpuruu y dykapuort. [Iponeccunr PHK y npokapuot u
sykapuot. [lonuanenmnuposanue, kanuposanue U caimmar MPHK sykapuor.

11

buocunte3 6enkoB (TpaHcsus). ['eHETHUECKUI KOJT M €r0 CBOMCTBA (TPUILUIETHOCTD, YHU-
BCPCAJIbHOCTh, OJHO3HAYHOCTD, BBIpO)K,Z[GHHOCTI:). OCHOBHBIE KOMITIOHEHTEI GCHOK CHUHTC-
supytomel cuctembl. Anantopasie pynkiun TPHK n amunoarmn-TPHK. AxktuBanus amu-
HOKucI0T. CHHTE3 HOHHHGHTHI{HOﬁ 1M1 Ha pI/IGOCOMC (I/IHI/IL[I/IaI_[I/ISI, 9JIOHTallusd, TCpMHUHA-

11s).

12

@onauHr 6eTKOB (TIOCTPAHCISIIMOHHBIE MOAU(PUKAIIMN TOTUNENTHIHBIX eneil. Ponp ma-
MepoHoB B ¢oyaunare O0enkoB. MHrHOUTOPH MaTpUYHBIX OMOCHHTE30B. MHTHOUTOPHI pe-
TUIMKALWHU, TPAHCKPUNIKU U TpaHcsiuuu. Tokcunbl. UHTEphepoHsbI.




I‘D‘i TeMbl JIEKIMOHHBIX 3aHITHI

13 |TloBpexnenus JIHK u pemapanus. CrioHTaHHbIe TTOBpEXKIeHUS. OMUOKY PETUITMKAIINH, JIe-
MypUHHU3aLUs U Jie3aMUHUpoBaHue. Pemapanus takux noBpexaeHuid. Uuaynupyemslie mo-
BpexaeHus. Uanynupyomue daktopsl (Y®P- U HOHU3MpYIOLIEe HU3ITydeHHUE, HUTPAThl U
HUTPUTHI, METUJIUPYIOIINE Ar€HThI, HHTEPKOJISTOPHI).

14 |Perynsius SKCIPECCHH T€HOB Y MPOKAPUOT. AJaNTHBHAS PETYJISALNS TEHOB Yy MPOKAPHOT.
Teopus onepona. Muaykims cunTesa OenkoB. Lac-onepoH.

15 |BHexpoMOCOMHBIC TEHETHYECKHE AJIEMEHTHI. TPaHCIIO30HbBI M IIa3MHUIbl. XapaKTEPUCTHKA
OaKTepUaTbHBIX IIA3MHU].

16 |MexaHU3MBI PETYJISAINN TE€HOB Y 3yKapuOT. TpaHCKPHUMNIIMOHHO-aKTUBHBIM XpOMaTHH. DH-
XaHcepbl U caiencepsl. Temomeps! u Tenomepasza. Ocobennoctu tenomepnoi JJHK. Poib
TEJIOMEPa3bl B OKOTEHE3eE.

17 |OcHOBBI MOJIEKYJISIPHOM OHMOTEXHOJIOTHH.

18 |MeTtoas! uccienoBaHi B 00JaCTH MOJIEKYIIPHON OHOJIOTHH.

OuyHno-320uHas popma 00yueHHs
3aHATHS YKAa3aHHOTO THIIA HE MPEAYCMOTPEHBI OCHOBHOH MpodecCHOHAIbHONW 00pa3oBa-

TEJIbHOU MpOrpaMMON.

3aounas popma oOyueHust
3aHATHS YKAa3aHHOTO THIIA HE MPEAYCMOTPEHBI OCHOBHOH MpodecCHOHAIBbHONW 00pa3oBa-

TEJIbHOU MpOrpaMMON.

4.3 CoaepxaHue NPaKTUYECKUX (CEMUHAPCKHUX) 3aHATHI

Ounas ¢popma o0ydeHust

n/n

Tembl NpakTHYECKUX (CEMHUHAPCKHUX) 3aHATHI

8 cemecTp

OcHOBHbIE YTU IPEBPALICHUS] JTUINI0B

OCHOBHEBIE IMYTH IPCBpALICHUSA AMHUHOKHCJIOT.

CTpOGHI/Ie HYKJIICOTHU 0B U HYKJICMHOBBIX KHUCJIOT.

Matpuunsie 6nocunTe3bl. Perukanus, Tpanckpunius. [Tospexaenus JJHK.

Martpuunsie 6nocuHTe3bl. buocunTes Genka.

Ol WINW|(F-

Peryiisiius 3KCIIpeccuu reHoB.

OuyHo-320uHas popma 00yueHHs
3aHATHS YKAa3aHHOTO THUIIA HE MPEAyCMOTPEHBI OCHOBHOHM MHpodeccCHOHabHOW 00pa3oBa-

TEJIbHOM MPOrpaMMOM.

3aouynas popma oOyueHust
3aHATHS YKAa3aHHOTO THUIIA HE MPEAyCMOTPEHBI OCHOBHOH MHpodeccCHOHabHOW 00pa3oBa-

TEJIbHOM MPOrpaMMOM.

4.4 Copepxxanue 1a00paTOpHbIX padoT
Ounas gopma oOyueHust

Ne
n/n

HaumeHoBaHusi J1aOOPaTOPHBIX padoT




Ne

u/ HaumeHnoBaHusi 1a00paTOpHBIX padoT
7 cemecTp

1 ([Texuuka Ge3zomacHoctu B Jabopatopun. OcobeHHOCTH paboThl B OMOXUMHUYECKOH Jabopa-
TOpUH.

Paz6op matepuana mo reMe «AMHHOKHCIOTHI — CTPYKTypHBIE eIHHHUIBI OenkoB. Crepeo-
nzomepusi. KUcioTHO-OCHOBHBIE CBOMCTBA, PABHOBECHsI B PACTBOPAX, M303JIEKTpUUECKast
Touka. IlenTuaeny.

2 |JL.p. Ne 1. KonnyecTBeHHOE ompeseneHue Oeka OnmypeToBeIM MeTooM. KonnmdecTBeHHOE
ornpesenenue 0enka no meroay Jloypu.

3  [JLp. Ne 2. Onpenenenre U303IEKTPUIECKON TOukH KazenHa. OcaxaeHnue Oenkos. [[eHary-
pauus 6enkoB. ObeccomuBaHUe PacTBOpa SUYHOTO albOyYMHHA METOAOM JUaln3a. Xpoma-
Torpadguyeckrii MeTo | onpeAeaeHUsI AMUHOKUCIIOT.

4 |JL.p. Ne 3. CpaBHEHUE aMHUHOKHUCIIOTHOTO COCTaBa pa3iUYHbIX O€IKOB. XpomaTrorpaduue-
CKHUIl METOJI OIIpeIeNIeHUs] aMUHOKHCIIOT

5 |3ammra naboparopusix padot 1-3. KortponwsHas padora Ne 1

6 |JLp. Ne 4. KauecTBeHHBIE peaKLIUU HA YTJIEBOBI.

7 |JL.p. Ne 5. DH3UMaTHYECKUN METOJ] KOJIMYECTBEHHOTO ONPEACIICHHSI TITIOKO3BI.

8 |J/Lp. Ne 7. KauecTBeHHbIe peakiinu Ha nunuabl. Onpeaenenue noaHoro yucia (15,17)

9 |3ammra naGopaTopHBIX padoT 4-7..

10 |JI.p Ne 8. KagectBenHsle poObI Ha npucyTcTBHE (hepMeHTOB. Crienn(UIHOCTD NeHCTBUS
¢depmenToB. KOHKYypeHTHOE TOpMOKEHHE CYKIMHATAETHIpOreHa3Hoi aktuBHocTH. Konu-
YEeCTBEHHOE OIpe/IeNIeHNEe aKTUBHOCTH IPUOHBIX aMUJIA3.

11 |JL.p. Ne 9. 3aBucHMOCTb CKOPOCTH (EPMEHTATUBHOW PEAKLMU OT PA3IUYHBIX (HaKTOPOB.
Bnusiaue Temmiepatypbl Ha aKTHBHOCTH (pepMeHTOB. BrmsiHrne MHruOUTOPOB HA AKTHBHOCTD
¢depmenToB. Biusnue pH Ha akTUBHOCTh aMUJIa3bl CIIOHBI.

12 |JLp. Ne 10. KadecTBeHHBIE peakiMi HAa BUTAMUHBL. KoOJIMUeCTBEHHOE ONpeieeHne acKop-
OMHOBOM KHCJIOTBHI.

13 |3ammra mabopatopubsix padbot 8-10. KorrponsHas pabora Ne 2

14 |Otpabotka 1a00paTOpHBIX paboT.

8 cemecTp

1 |JLp.Ne 11. HatusHbl# 31eKTpodope3 OENKOB B MOIHAKPHIAMHUIHOM Ielie

2 |JLp. Ne 12. OOHapy>xkeHue neicTBUs )KMBOTHOM JIMMa3bl U onpesiesieHre €€ aKTUBHOCTU

3 |[JLp. Ne 13. KonnuecTBeHHOE ONpeAeTIeHHE THPOBHHOTPAIHON KUCIOTHI B MBIIIIIAX

4  |3ammTa nabopatopubix padort 11-13. KonTposibHas pabota Ne 3

5 |JL.p. Ne 14. SDS-anexrpodopes 6enxon B [TAAT

6 |[JLp. Ne 15. Onpenenenue o01Ero XojaecTeprHa B CHIBOPOTKE KPOBU

7 |JL.p. Ne 16. Dkcnipecc-onpe/ieseHue TI0K03bI B KPOBH C IIOMOIIBIO TIIFOKOMETpa

8 |3ammra naboparopueix pabot 14-16. KonrponsHas pabora Ne 4

9 |JLp. Ne 17. Boigenenue puOOHYKICONPOTEUHOB U3 APOAOKEH U KaUECTBEHHOE OIpe/IeIIEHUE
MIPOAYKTOB U3 THAPOJIN3A

10 |JL.p. Ne 18. Buzyanuzauus npenapatoB miazmuanoit JIHK metogom anexkrpodopesa B ara-
PO3HOM rene

11 |KonTposbHas pabota Ne 5

12 |3ammTa KypcoBBIX paboT.

OuHo-320uHast popma 00y4eHUs
3aHATHS yKa3aHHOTO THIIA HE IMPEIYyCMOTPEHBI OCHOBHOW IMpO(hecCHOHAIBHON 00pa3oBa-

TEJIbHOW MPOrpaMMOMN.

3aounas ¢popma o0yueHust
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3aHATHS yKa3aHHOTO THIIA HE TPEIyCMOTPEHBI OCHOBHOH mpodeccroHanbHON 00pa3oBa-

TEJIbHOW MPOrpaMMOMN.

4.5 ConepxkaHue KIMHNYECKUX MPAKTHYECKUX 3aHATHIA
3aHATHS YKa3aHHOTO THIIA HE TMPEAYCMOTPEHBI OCHOBHOM IMpodeccHoHaIbHOM 00pa3oBa-

TEJIbHOMN IPOrpPaMMOM.

4.6 CoaepskaHne caMOCTOATEJIbHON PadOTHI 00y4arouerocsi

Ounas dpopma o0yueHus

Ne .
. Buabl n popmbl camocTosITE/IbHOM PadoTHI
7 cemecTp
1 |IloaroroBka k 1ab0OpaTOpHBIM paboTaM
2 |BrelmosHeHME qOMAITHUX 3aJaHUN
3 |CamocrosiTenbHOE U3yUeHHE pa3ieioB «MeToabl ONpeaeseH!s] aKTUBHOCTH U KOJIMYeCTBa
bepmenTOBY»; «BomopacTBOpHMbIE BUTAMUHBI 1 MUKPOAJIEMEHTHI — KaK KOPaKkTOpsI (ep-
MeHTOB. JKupopacTBopuMble BUTAMUHBIY.
4  |TlogroroBka K MPOMEKYTOYHOHN aTTECTAIIUHU B €€ TIPOXOKICHHE
8 cemecTp
1 |IloaroroBka Kk 1a00paTOpHBIM paboTam
2 |BelmosHeHME qOMAITHUX 3a0aHUN
3 |CamocrosTenbHOE U3yueHue pasienoB «OcoOeHHOCTH CTPOCHUS FeHOMa ITPOKAPHOT U 3Y-
KapuoT»; «XpOMATHH: yIIaKOBaHHBIN reHoM»; «KceHoOnotuku. Pa3bl MeTadomm3Ma Kce-
HOOMOTHKOB. MUKpOCOMaIbHOE OKUCIIEHHE BEIeCTBY; «ba3bl TaHHBIX U cEpBEPOB MO MO-
JIEKYJISIPHOW OMOJIOTUU Y OMOXUMUI.
4  |IloaroroBka K MPaKTUUYECKUM 3aHITHIM
5 |BoimonHeHue KypcoBoi paboThl
6 |[loaroroBka K NpOMEXYTOUYHOM aTTECTAIIMH U €€ MPOXOXKICHUE

OuHo-320uHas Gopma o0yueHust
3aHATHS YKa3aHHOTO THIIA HE TMPEAYCMOTPEHBI OCHOBHOM IMpodecCHoHaIbHOM 00pa3oBa-

TEJIbHOMN MPOrpPaMMOM.

3aounas ¢popma o0yuyeHus*
3aHATHS YKa3aHHOTO THIIA HE TMPEAYCMOTPEHBI OCHOBHOM IMpodeccHoHaIbHOM 00pa3oBa-

TEJIbHOM IPOrpaMMOM.

5 Cucrema ¢opmMupoBaHHMs OLEHKH pPe3yJbTaToB O0y4YeHHMs MO JAUCIH-

IVIMHEe (MOAYJII0) B PaMKaxX TeKYLIero KOHTPOJIsl YCIIeBaeMOCTH M IPOMEKYyTOY-
HOH aTTecTAlUM 00y4arouerocs

Ounas popma o0yueHus (eciu IpeyCMOTPEHO OCHOBHOM MPOQeCCHOHATb-

HOM 00pa3oBaTeIbHON NPOrPaMMON)

MeponpusiTusi TeKylero KOHTpPOJIsi yCleBaeMoOCTH MaxkcumajbHoe
U POMEKYTOYHO aTTecTalli 00y4Yalomerocs KOJIMYeCTBO 0aJ110B
7 cemecTp
Texymun IlepBoiii |OueHnBaemasi yueOHasi 1eATEJIbHOCTD

KOHTPOJb | pyOEKHBIV |00y4aKIIerocs:
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MeponpusiTiusi TeKylero KOHTpoJIsl ycreBaeMOCTH MakcumanabHoe
U POMEKYTOYHOI aTTecTalli 00y4Yaomerocs KOJIHYeCTBO 0aJ110B
ycrneBaemMocTu | KoHTpouib |[locenienue IeKIMOHHBIX 3aHSATHI 5
Brinonnenue u 3amura 1a6opaTopHbIX padot Ne 6
1-3
Brimmonnenne noManiHux 3aganui 4
KonrtposbHas padora Nel 15
Hroro 30
OuenuBaeMasi yueOHasi 1eSITeJIbHOCTb
00y4aronierocs:
[TocenieHue JEKIMOHHBIX 3aHATHI 4
. |BpimonHenue u 3amura JabopaTopHbIX padoT Ne 6
Bropou |57
pYOeKHEI BrimonnHeHue u 3amnuTa 1abopaTopHbIX paboT Ne 6
KOHTPOTIb |g 1
Brinonnenne noManHux 3agaHumn 4
Konrtposbnas pabora Ne 2 10
Hroro 30
[Ipomexytou- |[AnddepenunpoBaHHblil 3aueT 40 (100%)
Has aTTecTanus
8 cemecTp
OuenuBaeMasi yueOHasi 1eITeJIbHOCTb
00y4aronierocs:
n . |Ilocemnienne NeKIIMOHHBIX 3aHITHI 4
by gf;zﬁﬁ BrinonHeHne 1oMaiHux 3aanui 5
Brimonnenue u 3ammra 1a60paTopHBIX padoT 6
KOHTPOIb | o1y 1o
. Konrposabnast padora Ne 3 15
Texymui Hroro 30
KOHTPOTID OuenuBaeMasi yyeOHasi 1eSITeJIbHOCTh
yCIEeBAaEMOCTH oByuaIOmErocs:
. ([loceleHne JJEKIMOHHBIX 3aHATHI 4
Bropoi . |BpImonmHeHue u 3amuTa 1abopaTopHBIX padboT 6
pyOexHbBIN Nol4-16
KOHTPOJIL BrinonHnenne noManHux 3agaHun 5
Kontponbnas padora Ne 4 15
Htoro 30
ITpomexyTou- | IK3aMeH 40 (1007%)
Has arTecTanys|3anmra KypcoBoil paboThl 100

*B CJIydac OTKa3a 06yqafomerocsl OT PE3YyJIbTAaTOB TCKYLIECTO KOHTPOJIA YCIICBACMOCTHU

OuHo-320uHas Gopma o0yueHust
3aHATHS YKa3aHHOTO THIIA HE TMPEAYCMOTPEHBI OCHOBHOM IMpodeccHoHaIbHOM 00pa3oBa-
TEJIbHOMN MPOrpPaMMOM.

3aounas ¢gopma o0y4eHus
3aHATHS YKa3aHHOTO THIIA HE TMPEAYCMOTPEHBI OCHOBHOM IMpodeccHoHaIbHOM 00pa3oBa-
TEJILHOM IPOrpPaMMOM.
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[IIkana coOTBEeTCTBHSA OLEHOK B CTOOAILHOHM M aKaJeMHYeCKOM CHCTeMAaX olle-
HUBaHUS Pe3yJIbTATOB 00yUYeHHsI M0 JUCHUILIMHE (MOIYJIIO)

CucremMa oLleHUBAHUSA

pe3yJabTaToB 00y4eHHsl

CrobaibpHas cUCTEMa OLIEHUBAHUS 0-39 40 -60 61 - 80 81 - 100

AkaieMu4eckasi CUCTeMa OI[CHUBaHUS

(3x3ameH, nuddepeHupoBanHblii 3auet, | Heynmomne- | YagoBimeTso-
3aIIUTa KypCcOBOTO MPOEKTA, TBOPUTEIBHO | PUTEIBHO

3aIuTa KypcoBou paboThl)
AkaieMu4eckasi CUCTeMa OI[CHUBaHUS
(3auer)

Ouenku

Xopomo | OTau4HO

He 3aureno 3auteHo

6 Onucanue MaTepuaIbLHO-TEXHHYECKOM 0a3bl (BKJIOYAsi 000py10BaHUE H
TeXHUYECKHE CpPeAcTBa 00y4YeHHs ), He0OXOAUMOM JJI OCyIeCTBJIeHUsI 00pa3o-

BaTEJbLHOI0 MPoLecca Mo AUCHUIInHE (MOTYJII0)

Jlyis mpoBeieHNs JIEKIIMOHHBIX 3aHATUN MO JUCIUIUIMHE (MOIYII0) U MPOBEACHUS TPOME-
KYTOUHOM aTTecTaluu TpeOyeTcst yueOHas ayAuTOpHUs, OCHAIIIEHHAS] TPOEKTOPOM, SKPAaHOM, HOYT-
Oykom. [y mpoBeneHus 1abOpaTOpHBIX 3aHATUH TpeOyercs yueOHasi ayJJUTOPHUsS CO CIEIHATU3H-
pOBaHHOH MeOeNblo, OCHAIICHHAs] MpUOopaMu U o0opyaoBaHueM. [lopTaTUBHBINA aHAIU3aTOP pac-
TBOpeHHOTO Kuciopona MOI128, ocymmurens mocyasl Jkpoc-2000, cnekrpodoromerp CD-103,
nentpudyra SkylineElmiCentrifuge&VortexType CM70M, nuentpudyra menuuuackas TG16WS,
aHanu3aTop xuakoctu pH-merp-uonomep-bIIK-Tepmookcumerp, «kenept - 001» — 5 mT., mpu-
00p mia BepTUKAIBHOTO 3ekTpodope3a VE-2M, uctounuk nuranus Dnbd-4 st snekrpodopesa,
tepmopeaktop TP-150, mukpockon BUOME/I-4 6uHOKYJsp, BOIBTAMIIEPOMETPUUECKUN aHATH3a-
Top "OKkoTecT-BA" ¢ BpamaronmMes AUCKOBBIM 3JIEKTPOIOM, Bechl aHanuTHdeckue AdventurerPro
AV 114, Becwl ananutuueckue AdventurerValor 3000 Xtreme, aMrepoMeTprUYecKHii raTbBaHOIIO-
tennuoctat [PC-micro, amnepomerpudeckuii rainpBanonorenmuocrar [PC-2000, memanka mar-
HuTHas [13-6100 (6 wt.), mogbemubii cTonuk [13-2420 — 6 mT., 6akTepuuanHbiii 06myyatens VL-
204, porometp «Ikcnept-003», anexrporutka "Hesa-110", aBTromaTudeckue numneTku « Thermoy
nepeMeHHoro oowvema (5-50 mxm, 20-200 mxi, 100-100 mxom, 1-5 mit)- 15 mT., nepcoHaIbHBIA KOM-
npIOTEep — 6 MIT., MKad BBITSHKHON MOIYNbHBIA. XuMHU4Yeckas mocyaa: crakansl (30-300 mu), mMep-
HbIe KOOBI (25M1, 50 M, 100 mur,250 mut), mepubie umuHAPH! (50 mi, 100 M, 500 mi), Tepmo-
CTOMKHE MIIOCKOJOHHBIC KOJIOBI (200Mu1, 250 mun), ctynku, nectuku, Oropetku (10 mut, 25 M), mpo-
Oupku. PeakTuBBI: caxapa, aMHHOKHUCIIOTHI, OPTaHUYECKUE U HEOPTaHMYECKHUE COJIM, HeOpraHude-
CKH€ U OPTaHUYECKUE KUCIIOTHI, IIEJTOYH.

JlJis mpoBeICHHST CAaMOCTOSITETTFHOU pabOThI CTYJICHTOB TPEOYETCSl ayIUTOPUS U KOMIThIOTE-
pBl A o0yyarolmuxcs ¢ MOAKIIoUYeHneM K cetu «MHTepHeT» u obecrieueHrneM J0CTyIa B 3JeK-
TPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CPELy.

7 IlepeyeHb OCHOBHOM M JONOJHUTEIbHOM Y4eOHOI JUTEpaTypbl, HE00X0-
AMMON 1JI OCBOCHUSA TUCHMILIMHBI (MOIYJIs1)

7.1 OcHOoBHas JUTEpaTypa

1. buoxumus [DnexkTpoHHbIN pecype] : yuebnuk / non pea. E. C. Cesepuna. - 5-e¢ u3n.,
ucCIHp. u O - Mockaa: I'DOTAP-Menua, 2015. -
http://www.studmedlib.ru/book/ISBN9785970433126.html, o naposto.

2. Konomaros, FO.B. OcHOBBI 3Kkosormueckoit omoxumun. [Dnekrporusiid pecypc] / H0.B.
Konomna-tos, C.B. BacunbeBa. — Onextpon. aan. — CII6. : Jlans, 2017. — 136 c¢. — Pexum no-
cryma: http://e.lanbook.com/book/91301 — 3ar. ¢ 3xpaHa.
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3. buoxumus ¢ ynpaxxHeHUsIMHU U 3aaadamu [DnektporHsiid pecype] / E. C. CeBepun [u
ap.1; oJ  pen. E.C. CeBepuHa - MockBa : I'SOTAP-Menna, 2010. -
http://www.studmedlib.ru/book/ISBN9785970417362.html no napoJtto.

4. Andepos, C. B. MeToanueckue yka3aHusi K CaMOCTOSATENIbHBIM 3aHATHSM 10 JUCLUTUIMHE
"BuoxuMuueckre acmekTbl (YHKIMOHUPOBAHUS >KUBBIX cHUCTeM" [DIEKTpOHHBIA pecypc|
Hampasnenune moaroroBku: 19.04.01 buorexnonorus. IIpodguib MoAroToBKH (CHEIUATU3AIINS):
OkobunotexHonorusa. Kpanmmdukamus (cTeneHp) BHITYCKHUKA - MarucTp. @opma oOyueHus: ouHast /
C. B. Andepos, O. H. ITonomapesa ; Tynl'Y, EHU, Kad. buorexnonorun .— D1eKTPOH. TEKCTO-
Bbie faH. (1,08 M6) .— Tymna, 2017 .— 76 c. : un. — 3ari. ¢ TUTYJI. dKpaHa .— DJIEKTPOH. BepCHUs
.— bubmuorp.: ¢.75-76 .— Hocrtyn u3 cetu UurepHer - ObC "bubmuorex" .— Adobe Acrobat
Reader .— <URL.: https://tsutula.bibliotech.ru/Reader/Book/2017070211105819292700007535>.

7.2 IonosiHUTEILHAS JIUTEPATYpPa

1. Komos, B.II. buoxumus : yueOnuk nns By3oB / B.I1.Komos, B.H.IlIBenoBa .— M. : JIpo-
da, 2004 .— 640c. : un. — (Bricmr.o0pa3oBanue: COBpeMEHHBIN YU4EOHUK).

2. buoxumus: Kpatkuit kypc ¢ ynpaXHEHUsIMHU U 3a7jauaMy : yueOHoe rocoOue ais By30B /
nox pen.E. C. CeBepuna, A. . Hukonaera .— 2-¢ u3., ucnp. u non. — M. : TDOTAP-ME]], 2002
— 448c. : un. — (XXI Bek).

8 Ilepeuyenb pecypcoB HHGPOPMAIMOHHO-TEIEKOMMYHMKALMOHHOM CeTH
«/HTEpHET», HEOOXOAMMBIX /IJIS1 OCBOCHUS AN CHMILIMHBI (MOAYJIA)

1. Dnextponssiii untansHelil 3an “BUBJIIMOTEX” : yueOuuku aropoB Tynl'Y no Bcem
nUcHUIUIHAM. - Peskum moctyma: https://tsutula.bibliotech.ru/, mo mapouto.- 3ari. ¢ skpaHa

2. OBbC"Jlanp" . - Pexxum nocryna: https://e.lanbook.com, mo maposto. - 3ari. ¢ s3kpaHa

3. OBbC IPRBooks ynuBepcanbHas 6a30Basi KOJUIEKLIUS U3AaHUM.- Pexxum noctyna:
http://www.iprbookshop.ru/, mo maposmro. - 3ari. ¢ akpaHa

4. OBC KoHCynbpTaHT CTyJEHTA: AJIEKTPOHHAs OMOIMOTEeKa MEAULIMHCKOTO By3a. - Pesxxum
noctyma: http://www.studmedlib.ru/, mo maposro. - 3ari. ¢ sxpaHa

5. OBC uznarenscra «fOpaiit».- PexxuM noctyna: http://biblio-online.ru, mo mapoio.- 3ari. ¢
JKpaHa.

6. Hayunas DnekrponHas bubnmnotexa eLibrary - 6MGIHOTEKA HIIEKTPOHHON MEPUOIUKH. -
Pexxum goctymna: http://elibrary.ru/ , mo maposto.- 3ari. ¢ 3KpaHa.

7.  HDb KubepJlennnka Hay4yHas 3JIeKTpOHHAst OMOIMOTEKA OTKPHITOTO TOCTYTIA, PEXKUM
JIOCTYTIA http://cyberleninka.ru/ ,cBOOOIHBIN.- 3arJI. ¢ SKpaHa.

8. EmuHOoe OKHO JocTyma K 00pa3oBaTebHBIM pecypcam: mopTai [DIeKTpoHHbIH pecypc].
- Pexxum noctymna : http: //window.edu.ru. - 3ari. ¢ 3KkpaHa.

9. Koncynprantllmoc: cnpaBounas npaBoas cucrema / Komnanus «KoHcynbTanT
[Tmoc». — Bepewnst [Ipod, ceresast. - Pexxum nocrymna: Kommnsiorepuas cets Hb Tynl'Y, cBoGomHBII.
- 3ary. ¢ sKpaHa.

10. ®denepanbHbIil perUCTpP MOTEHIUAIBLHO OMACHBIX XUMUYECKUX U OMOJIOTMYECKUX Be-
mectB @BY3 PITIOXBEB Pocniorpebnanzopa (http://www.rpohv.ru/blend/), uatepuer-pecypc;

11. Ientp 6uorexuonornyeckoii madopmaruu - The National Center for Biotechnology
Information (NCBI) (http://www.ncbi.nlm.nih.gov/quide/), uarepuer-pecypc;

12. DnexkTpoHHBIE 00pa3oBaTEIbHBIC PECYPCHI IO MOJIEKYIIsIpHOM Onostoruu — [IpakTuue-
ckas MoJsiekyJsipHas ouosorus (http://molbiol.edu.ru/), uatepuer-pecypc;

13. baza nannbix o ¢pepmentax - The Comprehensive Enzyme Information System
BRENDA (http://www.brenda-enzymes.info/), uarepuer-pecypc;

14. ba3a naHHBIX 10 OMOoKaTanu3y u ouomerpanamuu (YauBepcureT MuneccoTsl) - Micro-
bial biocatalytic reactions and biodegradation pathways (http://umbbd.msi.umn.edu/), uatepuer-

pecypc.



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/
http://www.iprbookshop.ru/
http://www.studmedlib.ru/
http://www.urait.ru/
http://biblio-online.ru/
http://elibrary.ru/
http://cyberleninka.ru/
http://window.edu.ru.-/
http://www.rpohv.ru/blend/
http://www.ncbi.nlm.nih.gov/guide/
http://molbiol.edu.ru/
http://www.brenda-enzymes.info/
http://umbbd.msi.umn.edu/
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9 Ilepeyenb HH(POPMALNMOHHBIX TEXHOJOIHMH, HEOOXOAMMBIX IJIA OCY-
1IeCTBJIEHHSI 00Pa30BaTEJIbLHOIO MpoLecca Mo JUCHUILINHE (MOYJII0)

9.1 Ilepeyenbr HeOOXOAMMOIO €KErOHO OOHOBJISIEMOIO JIMIEH3MOHHOTO H
CBOOOITHO PacHpOCTPAHSIEMOI0 NMPOrPaMMHOr0 odecrevyeHusi, B TOM YHCJe OTe-

YE€CTBCHHOI'O MIPOU3BOJACTBA

Microsoft Office 2003 u Bozmoxuo 2007, 2010 u ap. umu Open Office

1. TexcToBBIN pelakTop;
2. [Iporpamma 1yist paboTHI € MIEKTPOHHBIMH Ta0IHUIIAMU;
3. [IporpaMmma nMoAroTOBKH MpE3CHTAITHH.

9.2 IlepeyeHb HEOOXOAMMBIX COBPEMEHHBIX NMPOodecCHOHAIBHBIX 0a3 JaH-
HbIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

CoBpeMeHHbIC TPOQeCcCHOHATTBHBIC 0a3bl TAaHHBIX U HH)OPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI HE
TpeOyroTCs
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