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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHUILIHHDI

Iesnb AMCHUIUIMHBI — HOATOTOBUTH CIIELUATUCTOB B 00JaCTH OMOXUMHUH U MOJIEKYJISIPHON
Ouonoruu, obagarmuX rTyOOKUMH (yHIaMEHTAILHBIMU 3HAHUSIMH, CIIOCOOHBIX PAllMOHAIBHO
IPOBOJUTh IOUCKOBBIE SKCIIEPUMEHTAIbHBIE HCCIECAOBAaHUS, I(PPEKTUBHO MCIOIB30BaTh B
HAYYHO-HUCCIIEJIOBATEIILCKONH M MPAKTUYECKOH paboTe COBPEeMEHHBIE METOJbl OMOXMMHUYECKHX
ucclieIoBaHui, 0000111aTh U aHAIM3UPOBATh NOJIYUYEHHBIE PE3YJIbTAThI, & TAKXKE CIICLUATUCTOB B
00J1aCTH MOJIEKYJISIPHOM OMONIOTHH, 00JIaAaloIUX IITYOOKUMHU (DyHIaMEHTAIbHBIMHA 3HAHUSMU O
IOPUHIUIAX XPAaHEHUs, Nepelauyd U peanu3aliy I'eHeTMYecKoW HMH(OpManuu M HPUKIAJHBIX
acleKTax  JaHHBIX  [poOJieM,  CHOCOOHBIX  PAalMOHAIBHO  MPOBOJUTH  ITOMCKOBBIC
9KCHEPUMEHTAJIbHbIE UCCIIEA0BaHU, (P (HEKTUBHO UCIOIb30BaTh B HAYYHO-UCCIIEA0BATENbCKOM
U [PaKTUYECKON paboTe COBPEMEHHBIE METOJbl MOJIEKYJISIPHOM OMOJIOIMM M CMEXHBIX HayK,
0000111aTh ¥ aHAJIM3UPOBATH MOJIyYEHHBIE PE3YJIbTaThI.

JlMcuuIuiiHa pa3BUBAETCS HA CTHIKE OMOJIOTUYECKUX M (PU3UKO-XUMUYECKUX TUCIHUILINH,
UCTOPUYECKH Pa3BUIIACh B CAMOCTOSITEIbHYIO HAYKY U3 OMOXMMMHHU, T€HETUKU U MOJIEKYJIIPHON
(Gu3MKKM, CO3/1aB HOBbIE AHUCLUIUIMHBI, KaK T'€HETHYECKYI0 HH)KEHEpHI0, OMOMH(POpPMATHUKY,
IFeHOMHKY, IPOTEOMHUKY M «oOpatHyto» rereruky. «b1.0.23 BUOXUMHUA C OCHOBAMU
MOIJIEKVJISPHON BUOJIOT My 0XBaThIBaeT TAKKE MHOTHE 0OACTH KIETOUHOIH GHONOIHH U
BKJIIOYAET B ce€0s1 OT/IeNbHbIE pa3Aeibl OMOXUMUM, OMO(DU3UKN U LIUTOJIOTHH.

AKTyaJbHOCTH IMPETOAaBaHUs 3TOW JUCHUIUIMHBI 00YCIOBICHA TEM, YTO K HACTOAILIEMY
BPEMEHHU IOJIY4YEHbl HOBbIE TEOPETHUYECKHE JaHHbIE O Pa3IMYHbIX OPraHUYECKHX BEIIEeCTBax,
3HAYUTEIHHO PACIIMPUIICS UX MEPEYCHb U cepa MPUMEHEHHS B TEXHOJIOTUIECKUX MPOIECCaX.

1.2 3apauu AUCHUNIMHBI

1. O3HaKOMUTH C COBPEMEHHBIMU MPEJICTABICHUAMH O CTPYKTYpPHOH OpraHU3alHH
MaKpOMOJIEKYJI, pACCMOTPETh B3aMMO3aBUCUMOCTh MEXAY MX CTPYKTYpOH M OHOJIOTHYECKUMU
byHKIUSIMHU.

2. W3yunTh OCHOBHBIE MyTH OOMEHAa BEIIECTB B JKMUBBIX OPraHU3MAaX, PEryJISAIHUIO
OMOXMMHYECKHX TMPOIIECCOB Ha MOJEKYISIPHOM U KJIETOUYHOM YpPOBHE OpraHU3allUd >KHUBOMN
MaTepHH.

3. O3HaKOMHUTH C OCOOEHHOCTSMHU HMHTETPAllMH Pa3IMYHbIX 3BEHHEB METa0ONU3Ma B
OpraHU3Me YeJIOBEKA.

4. HayuyuTh TmONB30BATbCS HW3MEPUTENBHBIMH MpHOOpaMH U 00OPYIOBAHHUEM,
MIPUMEHSEMBIMU B OMOXUMHYECKUX MCCIICIOBAHUSX.

5. O3HaKOMJIEHHE C COBPEMEHHBIMH MPEACTABICHUSMHU O CTPYKTYpHOM OpraHu3aiuu
WH(QOPMAIIMOHHBIX ~ MAaKPOMOJEKYJ, B3aWMO3aBUCUMOCTH MEXAYy HX CTPYKTypod WU
OMOJOTUYECKUMH (PYHKIIUSIMH.

6. [IproOpeTeHNe COBPEMEHHBIX 3HAHUH O CTPOCHUN HYKIICHHOBBIX KHCIIOT, O CTPOCHHUH U
KJIacCHU(UKAIIMU TEHOB B TEHOME.

7. ®opmupoBaHHE COBPEMEHHBIX TMPEJACTABICHUNW O MEXaHU3MaX peaTu3aluu
reHeTUYecKoi nHpopmaluu y BUPYcoB, (paros, mMpo- U 3yKapuoT B X0JIe OCHOBHBIX KJIETOUHBIX
MIPOIIECCOB PEIUTMKAIINH, TPAHCKPHUIIIIAN, TPAHCIISIIINHN U PETYIISIIANA dTUX MPOIECCOB.

8. IlpuoOpeTeHne COBpPEeMEHHBIX TPEACTABICHUA O MeEXaHW3MaxX penapanuu
noBpexxaennor JIHK, mposiBiieHnsIX HecTaOMIbHOCTH T€HOMA MPY OHKOTEHE3€ M MOJIEKYISIPHO-
OMOJOTUYECKHEe OCHOBAX BO3HUKHOBEHUS )KU3HH Ha 3eMIle.

9. OcBocHHE OCHOBHBIX METOJIOB TCHHON WH)XCHEPHH W MOJICKYJSIPHOW OWOJIOTHH,
HEOOXOUMBIX JJIsl U3YUYCHUS U MOJU(DUKAIINH HYKJICHHOBBIX KHCIIOT, & TAKKe KOJTUPYEMBIX UMU
OenKoB.

1.3 MecTo AucuuninHbl (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO POrpaMMbl



Jucimmmaa  «61.0.23  BUOXMMHS C  OCHOBAMM  MOJIEKYJISIPHOM
BUOJIOT'M» otHOCUTCs K o0s3arenbHO yactu brioka 1 "Iucuunmuasl (Mogynn)" yueOHOTO
IJIaHa.

«BUOXUMUS C OCHOBAMM MOJIEKYJIIPHOM BUOJIOIMU» pa3BuBaetcs Ha
CThIKE OHMOJOTHYECKHX U (U3UKO-XMMHUYECKUX IUCIHHILUIUH, HO B OTJIMYUE OT OpraHHYecKOin
XUMHH, OHA UCCIIEYET TOJBKO TE€ BELIECTBA U XMMHUYECKHUE PEAKIMH, KOTOPbIE UMEIOT MECTO B
JKUBBIX OpraHu3Max, MpPEeXKIEe BCEro B >KMBOM KIIETKE. BHOXMMUs OXBaThIBAE€T TAaKKE MHOTHE
00J1aCTH KJIETOYHON OMOJIOTHH 1 BKJIIIOYAET B C€0sI MOJICKYIISIPHYIO OHOJIOTHIO.

Jlns  yememmsoro ocsoenuss «BMOXMMUU C OCHOBAMM MOJIEKYJISIPHOM
BUOJIOT UMY cTyaeHThl NOMKHBI 00JIaAaTh 3HAHUSMH, MOJYYCHHBIMH TPH M3YyYCHHU TaKUX
IIPEIMETOB KaK OpraHudeckasi Xumus, pusndeckas u KOJUIOUTHAS XUMUS, aHATUTUYECKask XUMUS,
OMOXMMHUS, TEHETWKa, MHKPOOMOJIOTHS, LUTONOTHs, (U3MKa, UMETh HaBBIKM paboOTHl B
OMOXMMHYECKOH M  MHKpPOOMOJIOTMYEeCcKOW JiabopaTopuu  (3HATh  MpaBuUia  TEXHHUKHU
0€30MacHOCTH).

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHHs] IO JMCHHILIMHE (MOIYJIO0),
COOTHECCHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHs 00pa30BaTEJbHOH IPOrPaMMBbI

N3ydyenne panHOW y4eOHOW JHCHUIUIMHBI HAMPaBICHO Ha (QOPMHUPOBAHUE Y
00yYaroIuXxcsl CISIYIOIUX KOMIETEHIIHN:

Ko u HanmeHoBaHMe HHIUKATOpa™ Pe3ynbTaThl 00y4eHUs MO TUCIIUIUTHHE

OIIK-3 CrocoGeH MPUMEHATh 3HAHHE OCHOB OJBOJIONMOHHOM TEOPUH, WCIONB30BaTh COBPEMCHHBIC
OPEICTABICHHS O CTPYKTYPHO-(QYHKIMOHAIBHON OPraHU3alMi TCHETHIECKONW IPOTPaMMBbI KUBBIX OOBEKTOB H
METOAbI MOHeKyH}IpHOI\/’I 6I/IOJ'IOFI/II/I, T'CHCTHKHU U 6I/IOJ'IOFI/II/I Ppa3BUTHA IJId UCCIICJO0OBAaHUA MCXaHU3MOB OHTOI'CHE3a
u usorenesa B npohecCHOHAIBHON IS TeIbHOCTH

NOIIK-3.1. B pesynprare u3ydeHus y4ueOHOHW IUCLUIUINHBI
IToHnmaeT 1 aHaIM3UPYET OCHOBEI o0y4aromuecs J0JKHBI:

9BOJIIOI[IOHHOM TEOPUH, COBPEMEHHBIE 1. 3HATh Ba)KHEHIINE (HYHKIMOHAIBHBIE
HaIrpaBJIeHUs MCCIEIOBAHUS IBOIIOLIUOHHBIX CBOWCTBA U OCHOBHBIE ITyTH MeTab0onu3Ma OEJIKOB,
IIPOLECCOB, NCTOPUIO Pa3sBUTHS, TIPHHIHAIIBI K HYKJIEMHOBBIX KHCIIOT, YIJIEBOJOB, JUIIMA0OB B COOTBETCTBUU
METOJMYECKHE TIOIXO/IbI OOIICH IeHETHKH C OCHOBaMH DBOJIIOIIMOHHOTO Pa3BUTHS OPraHW3Ma Ha BCEX

MOHeKyHﬂpHOﬁ T'€HECTUKH, TCHCTUKHU HOHyJ'I?[LIPIfI,
OIIMT'€HETUKH, OCHOBBI OuoIOruu Pa3MHOXKCHHUA U
WHAWBUAYAJIbHOT'O pa3BUTHUSA;

YPOBHSAX OpPraHU3aLNH KUBOTO;0CHOBBI CTPYKTYPHOU
OpraHM3anyu 1 GyHKIIMOHUPOBAHUS OCHOBHBIX
nH(pOpMaMOHHBIX OMOMOJIEKYJI, CyOKIIETOUHBIX OPTaHesI
KJIETKHM ¥ UX U3MEHEHHS B CIIEJICTBHE HBOITIOIIMOHHBIX
MIPOIIECCOB; OCHOBBI MEXaHN3MOB MEKMOJIEKYIISIPHOTO
B3aMMOJCHCTBUS; O MEXaHU3MaX BOSHUKHOBEHHS JICUCHUS
HacJlelyeMbIX 3a00JIeBaHMIT;00 STUIECKHUX U MIPABOBBIX
npo6JieMax UCCIEOBaHUs TEHOMA YEI0BEKa;

2. yMeTb OOBSCHATH MOJIEKYJSIPHBIE MEXaHNU3MBI
HapyLIeHUH MeTabosn3Ma, BO3HHKAIOIINX npu
HacJEJICTBEHHBIX W  IPHOOpETeHHBIX  3a00JeBaHUSAX,
OpUMEHSSl 3HaHUSL O MYTSIX [peBpalleHHus  OeJKOB,
HYKJICMHOBBIX KHCJIOT, YTJIIEBOJOB U JHMIHUIOB B OpraHU3Me
YeNoBeKa; OOBACHATH JedeOHOe JeHCTBHE HEKOTOPBIX
JIEKapCTB, aHTHOMOTHKOB, BUTAMHHOB, UCIIOJIB3Yys 3HAHHS O
MOJIEKYJISIPHBIX TPOIIECCax, B KOTOPHIX MPUHUMAIOT yIacTHE
JaHHBIE  MOJEKYJNBI, HCIONB3YSd OCHOBBI  OHMOJIOTHH
Pa3MHOXEHUS U WHIUBHUIYaIbHOTO PAa3BUTHUS; OLECHHUBATH
JIaHHBIE 0 XUMHYECKOM COCTaBe OMOJIOTMYECKUX KHIKOCTEH
JUIL  XapaKTepUCTUKM  HOPMBI M OMOXMMHYECKOH
JMarHOCTHKHM 3a00JIeBaHUi B COOTBETCTBUM C OCHOBaMH
HMHAUBUIYaJIBHOTO pa3BUTHS u NaTOreHe3a;
HHTEPIPETHPOBATH PE3YIHTAThl OHOXMMHUYECKUX aHAIH30B C
y4eTOM  BO3pACTHBIX  OCOOCHHOCTEHl  opraHm3Ma H
0COOEHHOCTEeH MHANBUAYAIEHOTO PA3BUTHS;

3. BJajeTh HaBbIKAMH CAMOCTOSITEIIHHOM pabOTHI C
JUTEPATypol 1O OMOXMMHH, MOJEKYJSIPHOH OnOJIOTHH,




KOH 1 HAMMCHOBAHUC I/IH,HI/IKaTopa*

Pe3yJ'ILTaTI)I OGy‘leHI/IH 10 JTUCHUIITIMHEC

onomH(pOpMaTHKe, MOJEKYISIDHOM TeHeTHkKe, OoOmei
TeHEeTHKEe, MeTOaM M3YYCHUs SBOJIOLHOHHBIX POLECCOB U
0azaMM JJaHHBIX; KOMITBIOTEPHON TEXHUKON MPUMEHHUTEIBHO
K 9KCIIEpHMEHTaM 10 OMOXMMHUH, MOJIEKYJISIPHOH OHOJIOTHH,
OvonHpOpMaTHKe, MOJEKYJSIPHOW TeHeTHKe, oOrel
TeHETHKE, METOIaM U3y4YEHUsI IBOJIIOLMOHHBIX IIPOIECCOB.

HOIIK-3.2.

Hcnone3yeT B mpodeCCHOHATBHOM NesTeTbHOCTH
COBpEMEHHBIE MPEICTABICHHS O

MPOSIBJICHUH HACJICJCTBEHHOCTH U M3MEHUYHUBOCTH
Ha BCEX YPOBHSX OpraHU3aIUK )KHUBOTO,
FEHETUYECKUX OCHOBAX DBOJIOLMOHHBIX
MPOIIECCOB, TEHOMHUKE, IPOTEOMHUKE, TEHETHUKE
Pa3BUTHsI, MEXaHH3Max pocTa, MopdoreHese u
mutoauddepeHnuaym, 0 IPUIUHAX AHOMATHI
pa3BUTHS,

B pesympraTte  u3yuycHHS
00yJaromuecst JOKHBL:
1. 3HATh MOJEKYJSIPHBIC MPHHIHIBI COXPAHCHUS

y4eOHOM  TUCIUTUIMHBI

TeHeTHYeCKoW  MH(opMamuum B psSAy  MOKOJCHHUH;
MOJIEKYJISIDHBIE ~ MEXaHH3Mbl  MEpeladdl  TI'eHETHYEeCKOU
nHpopmanuu TOPU30HTAIBHO u BEPTHUKAIBHO;

MOJICKYJISIDHBIE MEXaHH3Mbl pEaM3alUi HIH yMOTYaHUS
TCHETHUYCCKOW HH(OPMAITUH; OCYIIECTBIATh NEATCIBHOCTh
M0 M3YYCHUIO  MOJCKYJISPHBIX  OCHOB  IPOSBICHUU
HACJICJICTBEHHOCTH W M3MCHYMBOCTH Ha BCEX YPOBHAX
OpraHu3aIiK KUBOTO;

2. yMeThb NPOBOIUTH PabOTy MO HCIOIb30BAHUIO
OUOJIOrMYECKUX CHUCTEM B XO3SHCTBEHHBIX M MEAUI[MHCKUX
LEeNnsAX, HCIONb3ys COBPEMEHHbIC TMPEICTABICHHUS O
FCHOMHUKE, TCHETHKE pa3BUTHS, TEHETUYECKUX OCHOBAX
9BOJIFOLMOHHBIX MPOIIECCOB;

3. BJajeTh HaBBIKAMH CAMOCTOSTEIBHOM pabOTHI C
JUTEPATypOn o MOJICKYJISIPHOM ouonoruy,
ounonH(pOpMaTHKe, TCHOMHUKE, IIPOTCOMHUKE 1 Oa3aMH JTaHHBIX
o MOCJIE/IOBATENILHOCTSIM, HCTIOJIB3YEMOM B
npodecCHOHANBHOMN JCSITCIBHOCTH; KOMIIBIOTEPHOI
TEXHUKOW  MPUMEHUTEIBHO K  DKCICPUMEHTAM IO
MOJICKYJSIDHOW OHOJIOTMH, TCHOMHKE K IPOTEOMHKE, B
COOTBETCTBHHU C MPO(ECCHOHAIBLHOMN JIESITENbHOCTHIO.




KOH 1 HAMMCHOBAHUC I/IH,HI/IKaTopa*

Pe3yJ'ILTaTI)I OGy‘leHI/IH 10 JTUCHUIITIMHEC

NOIIK-3.3.

Hcnone3yeT B mpoeCCHOHATBHOM NesITeIbHOCTH
OCHOBHBIE METO/Ibl TEHETUYECKOT0 aHaJIM3a,
METO/IbI TIOJTy4eHHUs] SMOPHOHAIBHOTO MaTepuaia,
BOCIIPOU3BEICHUS KUBBIX OPTaHU3MOB B
71a00paTOPHBIX U MPOU3BOACTBEHHBIX yCIOBHSX.

B  pesymprate  m3ydeHWs =~ y4eOHOW  JHCITUILIMHEI
o0yJaromuecs JOKHBL:

1. 3HaTh MOJEKYJSpHBIE MEXaHM3MBl PEryJsIHU
TeHETUUECKUX MPOIECCOB M TI'EHETUYECKOTro AaHalH3a; O
CIIOHTAHHBIX M  3alpOrpaMMHUPOBAHHBIX IEpPECTPOHKax
TeHOMa; OCHOBHBIE IIPUHIMIBI U METOAbl paboThl B
71a00paToOpHsX IO TOJYYSHUIO TEHETHYECKOro MaTepHaia

UL MPOBEJCHUS MOJIEKYJISIPHO-ONOJIOTHYECKUX
HCCJICIOBAaHUMT;
2. ymMeTh pa3pabaTbeIBaTh HOpPMAaTHBHBIC

JOKyMEHTBI B CBOCH OOJACTH IESTENHbHOCTH; BBIMOJIHATH
7ab0paTOpHBIE MCCIEAOBAHUS, aHAIU3UPOBATH PE3YIIBTATHI
11a00paTOPHBIX UCCIIEIOBaHU; CHUCTEMAaTH3HPOBATh
pe3ynbTaTel  JTa0OPaTOPHBIX ~ aHAJIN30B;  MPOBOAUTH
9KCIIEPUMEHTAIIbHbIE HCCIEJOBaHMs, (OPMYJIMPOBATh HX
3aja4y, y4acTBOBaTb B pa3pabOTKe W pealn3allii HOBBIX
METOJMYECKHX  TIOXOIOB, OOCYXICHUH, OLEHKE H
MyONMKAalMU  PEe3yJIbTaTOB; CICAMTh 3a COOJIIOJCHUEM
3aKkoHozarenscTBa P®d, MekayHapoOHBIX COIJIALLEHUH,
BBIMOJIHEHHEM HOPM M TpaBWJI B O0JACTH TIOTYy4EHHUS
TEHETUYECKOr0 MaTepHana Uil MPOBEICHHS MOJEKYISIpPHO-
TEHETUYECKUX UCCIIEI0BAHNN;

3. BJajeTh HaBBIKAMH PabOTHI C KOMIIBIOTEPHOM
TEXHHUKOH  TPUMEHHTEIBHO K  OMOXMMHYECKHM |
MOJIEKYJISIPHBIM JKCHEPUMEHTAM, METOJaM T€HETHYECKOTo
aHalM3a, HaBBIKAMU PabOTHI B JIa0OpaTOpuM OMOXUMHHU U
MOJICKYJISIDHOW ~ OHMOJIOTMM € peakTHBaMH, MOCYZIOM,
HU3MEPUTENIBHON aNnapaTypoi, IPOBEJACHUS KaUECTBEHHBIX U
KOJIMYECTBEHHBIX HCCIIeIOBaHUMN Pa3IUYIHBIX
OMOXMMHUYECKMX  [OKa3arelieil; HaBbIKAMH  Iepecyera
KpaTHOCTEH KOHLEHTpPAaUMid W NPUHLIMUIOB paboOThl ¢
MHKpPOKOJIMYECTBAMH  PEaKTHBOB,  SNIEHIOPPOBCKUMHU
nmpoOMpKkaMH ¥ HEHTpU(YraMHu; HaBbIKAMH paOOTHl B
OMOXMMHUYECKOH TabopaTopuH, 1a00paTOPUN MOJIEKYJIIPHON
OHOIIOTHH, MOJEKYJIApHOW TeHeTuke, nadoparopun [P u
«IHUCTBIX» OOKCAX;

OIIK-5 CrnocobeH npuMeHSTh B MPOQECCHOHANBHON AESTEIbHOCTH COBPEMEHHBIE NPECTaBICHUs 00 OCHOBax
OMOTEXHOJIOTHYECKMX ¥  OWOMEIUIMHCKMX TPOW3BOJCTB, TEHHOM WH)XXEHEpHH, HaHOOMOTEXHOJIOTHH,

MOJIEKYJIAPHOTO MOACTIUPOBAHU A

HOIIK-5.1.

IloHumaeT NpUHLMIIBEI COBPEMEHHOU
OMOTEXHOJIOTUH, IPHEMbI T€HETHYECKOi
HMH)XEHEPHH, OCHOBBI HAHOONOTEXHOJIOTHH,
MOJIEKYJIIPHOTO MOJIENIMPOBAHHUS.

B pesynbrare wu3ydeHwss y4yeOHON JAMCIUILITHHBI
oOyJaromuecs TOJKHBIL:

1. 3HATh OCHOBHBIC IPUHIIUIIBI COBPEMEHHOM
OMOTEXHOJIOTHH, TeHHON NHXXEHEPHUU B MOJIEKYJIIPHOTO
MOJICITUPOBAHNS; O MEPCIEKTHBAX U MIPOOIeMax CO3TaHUg
MIPOAYKTOB OMOTEXHOJIOTHH, TCHHOW WH)KCHEPUH H
MOJIEKYJISIPHOTO MOJIEIUPOBAHHUS;

2. yMeThb POBOAUTH PaboTy 110
HCIOJb30BaHUI0 OCHOBHBIX NPUHLIUIIOB U METOIUK
MOJIEKYJISIPHOTO MOJICJIMPOBAHHS B OMOJIOTHYECKIX
CHCTEMaX; aHAIN3UPOBATh U HHTEPIPETUPOBATH PE3YIIBTATHI
MIPUMEHEHHS METOI0B OMOXMUMHHU M MOJIEKYJIIPHOTO
MOJICITMPOBAHIS;

3. BJIaJeTh HABBIKAMH CAMOCTOSTEIEHON
paboThI ¢ IUTEPATYPOl IO OMOXUMUH, MOJIEKYJISIPHON
OMOoJIOTHH, TEHHOW WH)KEHepUH U 6a3aMHy JaHHBIX I10
MIOCIIEI0BATENBHOCTSM, HCIOIb3yEMOH B
IpodeCCHOHANBLHOM eI TeIbHOCTH; KOMIIBIOTEPHOH
TEeXHUKOH NPUMEHHUTENHHO K KCIIEpUMEHTaM U pacyeTam




KOH 1 HAMMCHOBAHUC I/IH,HI/IKaTopa*

Pe3yJ'ILTaTI)I OGy‘leHI/IH 10 JTUCHUIITIMHEC

10 OMOXUMUH, MOJIEKYJISIPHOM OHOJIOTUH ¥ TCHHOM
nmkeHepuu 0.

NOIIK-5.2.

OLeHUBACT U MPOTHO3UPYET MEPCIICKTUBHOCTD
00BEKTOB CBOEH NpodeccrnoHaNbHOM
JeATENbHOCTH AJIsi OUOTEXHOIOTHUECKUX
MPOU3BOJICTB.

B pesynbrate u3ydeHUs yueOHOH IUCHUITIIMHBI
00yYaroIuecst JOMKHBL:

1. 3HATH O MEPCIEKTUBAX BHEAPCHUS
METO/IOB MOJIEKYJISIPHOM OMOJIOTHH B KJIACCUYECKHE
OMOJIOrMYeCKUE AUCIMIUINHBI, O MIEPCIEKTUBAX U
npo0emMax Co3/laHusl TeHETHYECKH MOAN(DUINPOBAHHBIX
OpPTraHU3MOB U MPOIYKTOB OMOTEXHOJIOTHIECKUX
MIPOU3BOJICTB; 00 STHYECKIX H IIPABOBBIX MPOOIEMax
HCCIIeIOBAHHs TeHOMA YEI0OBEeKa; O MEPCIEKTHBAX CO3aHuUs
TFCHETUYECKUX MMACIOPTOB HACEIICHNUS;

2. YMeTb MPOBOANTH KCIIEPUMEHTAJIbHBIE
uccienoBanus, GopMynupoBarh UX 3a1ady, y4acTBOBATh B
pa3paboTKe U peaju3alii HOBBIX METOJIUYECKUX MOIX0/IOB,
00CYXIeHUH, OLICHKE U ITyOIUKAIUK PE3yIbTATOB,
OLICHUBATh U MPOTHO3UPOBATH MEPCIEKTUBHOCTh
TIPOBOANMBIX I/ICCHCI[OBaHI/Iﬁ OTHOCHUTCIIbHO
OUOTEXHOJIOTHYECKUX U OUOMETUIIMHCKHUX IPOU3BOJICTB;

3. BJIaJeTh HABEIKAMH PaOOTHI B
nabopaTtopun OMOXUMHHU M MOJIEKYJISIPHON OHOJIOTHH,
1a00paTOPHIX OHOTEXHOJOTHUCCKUX POU3BOICTB
OTHOCHTEIILHO CBOEH MPOeCCHOHATBHON AEATEIbHOCTH;
HaBBIKAMHU PabOTHI C KOMIIBIOTEPHON TEXHUKOM
MPUMEHUTEIIBHO K OMOXMMHYECKUM U MOJICKYJIAPHBIM
IKCIEPUMEHTAM, METOIaM TeHETHYECKOTO aHAIN3a 1
METO/IaM MIPUMEHUMBIX Ha OMOTEXHOJIOTHYECKUX
HpOI/I3BOZ[CTBaX;

NOIIK-5.3.

JleMOHCTpHpYET BlIa/IeHHE TIpHEeMaMu
oTIpeieTIeHUs OHOJIOTHYECKOH 6e30TmacHoCTH
MIPOYKIUH OMOTEXHOJIOTUUECKHUX 1
OMOMETMITMHCKHX MTPOU3BOACTB.

B pesynprare u3ydeHus y4ueOHOW IHCIUIUINHBI
o0y4aromuecs JT0JDKHBI:

1. 3HATh BaXHEHIINE (PYHKIIMOHAIEHBIC
CBOMCTBAa M OCHOBHBIE ITyTH MeTa00IM3Ma OEJIKOB,
HYKJICHHOBBIX KHCJIOT, YTJIEBOJIOB, JIUINIOB,;
Oroorniyeckoe 3Ha4YeHNE BUTAMHUHOB; OCHOBEI
OMOPHEPreTHKHU, MOJICKYJISIPHbIE MEXaHH3MBI
OMOJIOTHYECKOTO OKUCIICHHS, OCHOBHBIE METa0OIMYECKHUE
IyTH CyOCTPaTOB JUIsi MUTOXOHPUAIIbHOH U
BHEMUTOXOHJIPHAJIBHOW CHCTEMbI OKUCIICHHUST;

2. yMeThb OCYLIECTBIISITh AESATEIHHOCTD 10
OTIpeJIeNIEHNI0 OMOJIOrMYecKol 6€30IaCHOCTH IPOIYKITHH,
OXpaHe ¥ U3YUYECHHUIO BIMSHUS JaHHOI MPOIYKIUH Ha
OKPY’KaIOIIyIO CPey U JKUBBIE OPIaHU3MBI; O0BICHSITH
MEXaHHU3MBI 00€3BPEKMBAHMUS TOKCHUECKHUX BEIIECTB
SHJIOTEHHOT'O 1 3K30T'€HHOTO MPOHUCXOXKICHHS; OOBICHSThH
neyeOHOE NECTBHE HEKOTOPBIX JIEKAPCTB, aHTHOMOTHKOB,
BUTAMHUHOB U JIPYTUX MPOAYKTOB OMOTEXHOJIOTHYECKUX U
OMOME/IMIIMHCKHIX MTPOU3BOACTB, UCTIONb3Ysl 3HAHUS O
MOJICKYJISIDHBIX TIPOLIECCaX, B KOTOPBIX IPUHUMAIOT y4acTHe
JIaHHbIE MOJICKYJIbl; AaHAIN3UPOBATH BO3MOIKHBIE ITyTH
MpeBpalieH s POAYKTOB OMOMETUIINHCKHUX IPOU3BOJICTB B
OpraHM3Me, UCTIOJIb3Ys 3HAHUS O MPOIIECCax MHUIIEBAPESHHS U
BcachIBaHUs, OnoTpaHcopMaliy JaHHBIX IPOJYKTOB B
OpraHu3Me;

3. BJIA/IeTh HABBIKAMH CAMOCTOSATEIILHOM
paboThI C GMOXMMHUYECKOH JINTEPATYPOH 1 CIIPAaBOYHBIMHU
MIOCOOMSIMH 110 OMOJIOrHYecKol 0€30MacHOCTH MPOIYKTOB
OMOTEXHOJIOTHUECKUX U OMOMEIMIIMHCKHX ITPOU3BOJICTB;




KOIL 1 HAMMCHOBAHUC I/IHIII/IKaTopa* Pe3yJ'ILTaTI)I OGy‘lGHI/IH 10 JTUCHUIITIMHEC

KOMITBIOTEPHOU TEXHUKOW NPUMEHUTENBHO K
OMOXMMHYECKIM 3KCIIEPUMEHTaM; HaBBIKAMH PaOOTHI B
OMOXMMHUYECKOH J1a00paTOPHU C peakKTUBaMH, IOCYI0H,
HM3MEPUTENBHON anmnapaTypoil, IpoBeIeHUs Ka4eCTBEHHbIX
1 KOJIMUECTBEHHBIX HCCIEOBAHUN Pa3IUIHbIX
OMOXMMHUYECKHX MOKa3aTeel M Ka4YeCTBEHHOTO aHaIn3a
MIPOIYKIMH OMOTEXHOJIOTUYECKUX U OMOMETUIIMHCKUX
MIPOU3BOJICTB.

Pesynpratel 00yueHHs] MO MUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX
BUJIOB KOHTAaKTHOHM U CAaMOCTOSATEIbHOM pabOThl 00yUYaIOIIHUXCs B COOTBETCTBUHU C YTBEPKAECHHBIM
y4€OHBIM IIJIAaHOM.

WHaukaTtopel  JOCTHXKEHMS KOMIETEHUUH  CUMTAIOTCS
JIOCTUKEHUHU COOTBETCTBYIOIIMX UM PE3YJIbTATOB OOYyUEHUSI.

c(OpMUPOBAHHBIMU  TIPH

2. CTpyKTYpa M coiep:KaHue M CHHIIJIMHbI

2.1 PacnpeaesieHue TPYA0EMKOCTH JUCHUILJIMHBI 10 BUIaM padoT

OO0mast Tpy10€MKOCTh AUCIMIUIMHBI cocTaBisier 4 3auyerHwix equnuil (_144 gacos),
UX paclipejesieHue 1o BujaM padoT NpeACTaBICHO B TabIuIle

Buns padot Bcero dopma oOydeHuUs
4acoB OYHO- 3a04HAs
oHHad 3a0uHast
4 X X X
ceMecTp ceMecTp ceMecTp Kypc
(uachl) (uachl) (gackr) (gachl)

KonTakTHas padoTa, B TOM 4ucJje: 64,2 64,2
AyauTopHbIe 3aHATHS (BCEro): 56 56
3aHTHA JEKIIMOHHOTO THUIA 28 28
J1a00paTOPHBIC 3aHATHUS 28 28
MIPaKTHYECKUE 3aHATHS - -
CEeMHMHAPCKHE 3aHSTHS - -
HMHasi KOHTaKTHas padora: 8,2 8,2
KonTpomas camocTosTenbHOM paboThI 8 8
(KCP)
IIpomexxyrounas arrecrarus (MKP) 0,2 0,2
CamocrosiTesibHasi padoTa, B TOM 798 798
qucie:
CaMocCTOsTEeNIbHOE H3Yy4YEHHE pa3lielioB,
CaMOITOITOTOBKA (mpopaboTtka u
MOBTOPEHUE JIEKIIMOHHOTO Marepuana |
MaTepuaia  Y4eOHHKOB H  YYeOHBIX 79,8 79,8
ocoOwuii, TMOArOTOBKA K J1a00PATOPHBIM U
MPAKTHYECKUM 3aHSITHSAM, KOJUIOKBUYMaM
1 T.J.)
Oomasn Jac. 144 144
TPY/10€EMKOCTh B TOM 4YHCJIe

KOHTAKTHASA 64,2 64,2

padora

3a4. el 4 4

2.2 Conepxanue IMCUMIINHBI

Pacnpenenenue Bu10B ydeOHON pabOThI M UX TPYJOEMKOCTH IO pa3JieaM JAUCIUIITHHBIL.

Pasgensr (TeMbl) AMCHUIUIAHBI, u3ydaemble B 4 cemectpe (2 kypca) (ounas dopma
00yueHHUs).



KonnuecTtBo yacos
Breayaut
No HammenoBanwne paznenos (Tem) AymuropHas OpHyaSI
Bcero pabota
paboTa
JI 113 JIP CPC
1. Brenenne. MeTo 1l OMOXUMUH. . . 6,8 2 - - 4.8
2. AMHHOKHUCIOTHL benku 11 2 - 4 5
3. DepMeHTEI 11 2 - 4 5
4, Vraesonsl. JIunuasr 11 2 - 4 5
5. Mertabonu3m. IIummeBapenne 10 2 - 2 6
6. OOMeH YIJIeBOJIOB 10 2 - 2 6
7. O6MmeH 0eKoB 8 2 - - 6
8 BBenenue B MOJeKyJSIpHYIO Orosioruto. CTpoeHHe HyKIICHHOBBIX 10 2 i 2 6
KHCIIOT
9. T"enbl, renombl. Permmukanus JHK 10 2 - 2 6
10. |TpaHCKpHIIIHS ¥ TIPOIICCCHHT 12 2 - 4 6
11. |Cunres Oemnka. 12 2 - 4 6
12.  |Perynsamus cuHTe3a O€aKa y MPOKAPHOT U Y IYKApHOT 8 2 - - 6
13. |Myranuu, pekoMOuHanwu, Penapamnust MyTarui 8 2 - - 6
14. |Tpancnosunmu. Moowmisnbie JIHK-31eMeHbI 8 2 - - 6
UTOI O no pazdenam oucyuniumvl -
KoHTpoas camocTosarensHol padoTsl (KCP) 8 -
IIpomexxyrounas arrectanms (MKP) 0,2 -
[ToAroTOBKA K TEKYIIEMY KOHTPOJIO - -
O06mas TpyaI0eMKOCTb 1O JUCIMILTHHE 144 | 28 - 28 79,8
[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie

3aHATHA, CPC — camocrosTenpHas pa60Ta CTYACHTa

2.3 Conep:xaHue pa3iesioB (TeM) THCHUIIAHBI
2.3.1 3ausaTHuda JeKIMOHHOr0 THIIA

HaunmenoBanme pazaeia

dopMa TeKyLEero

Ne Cogneprkanue pasaeia (TeMbI
(Temsr) P p ( ) KOHTPOJIA
1. |Bsenenue. Metonsl Bronornyeckast XUMUsI 1 €€ MECTO Cpeal OMOJIOTHIECKIX Harmmcanne
OHOXUMUH Hayk. Llenu u 3agaun Hayku. KpaTkuil uctopuueckuii ouepk  |[IpoOBEPOUYHOM

onoxumun. Pabote! [Tapanensca, JlaByasse, CBenbepra,
Camuepa u Hoptpoma, BapOypra, Tuzenuyca, lllenxetimepa,
Canrepa. Brigatomuecs oTeuecTBEHHbIE OMOXUMUKH.
XUMHUECKUI COCTaB U OTIUYUTENBHBIE CBOMCTBA KHUBOI
Matepuu. Poib Boabl B xu3HH. [101X0/1bI K OHOXHMHUYECKOMY
HCCIIEIOBAaHMIO: UCCIIEI0BaHNE Ha L[EeJIOM OpraHn3Me, Ha
OTJeNBbHBIX OpraHax U TKaHax. CyOKJIETOUHBIHN 1
MOJIEKYJISIPHBIN YpOBEHb HccienoBaHus. HemocpeacTBeHHoe
HaOJII0/IeHNe W METOIbI pasieieHns B Onoxumuu. Pasaenenue
C TIOMOIIBIO MeMOpaH. YibTpaduisTparus. Juanms.
VYipTpaneHTpu(yrupoBaHie aHUTNTHIECKOE, TpernapaTuBHOE.
Onekrpodopes, pa3HOBUAHOCTH. XpoMmaTorpadus
pacripeaenuTenbHas, HOHOOOMEHHas1, Teslb-XpoMaTorpadus,
apdunHas xpomarorpadus. XMMHKO-aHAJIUTHYECKHE U
CIIEKTPOCKOIINYECKUE METO/IbI B OMOXUMHH: KOJIOPUMETPHS,
criektpodoromerpust, ciekrpodayopumerpust, UKC-
CIIEKTPOMETpHSs, IIIaMeHHas criekTpodoromerpus, IIIP,
SAMP, macc-ciektpomeTpus. Paguon3oTonsueie METOBI B
onoxummn, pH-mMeTpus.

paboTHIL. Y CTHEIH
OIPOC HA 3aHSATHH.

AMUHOKHUCIOTHL. benkn

AMMHOKUCIIOTHI. CTpOGHI/Ie u KHaCCH(bHKaHI/ISI AMHWHOKMHCIIOT,
BXOAAIIUX B COCTAaB OCKOB. Pe)IKI/IC AMUWHOKUCIIOTHI B
Oenkax. AMI/IHOKI/ICJ'IOTBI, KOTOPbIC HUKOTJa HE BCTPEHAKOTCS
B 6em<ax, HX pOJib. DH3UK0-XUMHUYECKHE CBOHCTBA

AMHWHOKHCJIOT. KUCJIOTHO-OCHOBHBIC CBOﬁCTBa,

Hanucanue
IIPOBEPOUYHOM
paboThI. Y CTHBII
ONPOC HA 3aHATHHU.




CTEpEOU30MEPUsl, ONITUIECKUE CBOMCTBA. XUMUUECKHE
peakuuy aMUHOTPYII AMUHOKUCIIOT, HUHTUAPUHOBAS
peakuus, peakuust Canrepa, Dnmana, CepeHceHa U ux
3HadeHne. Kak pa3genuts aMHHOKUCIOTEL. Kak 00HapyKUThH

1 KOJTMYECTBEHHO N3MEPHUTh AMHHOKHCIIOTHL.

Benku, pons n knaccudukanus 6eaxoB. CI0XKHbBIE OSIKH.
I'pymmer, npencrasurenn. Ilpocteie 6enxu. ['pymmsl,
npeacraButeny. CBoiicTBa OenkoB. Benmuuuna u popma
MoJekyn Oenka. Jluanus 6enkoB. PacTBOPUMOCTE OEITKOB.
3apsin OeIKOBOIT MOJIEKYIIBI, 3aBUCUMOCTB €ro oT pH.
W3zoanextpuueckas Touka. [lenarypanus Oenkos. [lepsuunas
CTPYKTYpa OeskoB. XapaKTepuCTHKa MENTUIHON CBS3H,
noJMmnenTuIsl. MHOroodpasue 0elKkoB — CleJICTBUE U30MEPUH
10 TocyeoBaTenbHoCcT. O0ImKe 3aKOHOMEPHOCTH
AMHHOKHUCIIOTHOTO COCTaBa W IEPBUIHON CTPYKTYPHI OCIKOB.
Bropuunas cTpykTypa OenKkoB: ABa OCHOBHBIX THIIA.
Cymnepcnupanu3alys, CBepXBTOpUYIHAS CTpYKTypa. [loHsTHE O
CTPYKTYPHBIX  JOMEHax. TpeTHuHas W 4YeTBEPTUIHAS
CTPYKTYpHI OenkoB. CBsI3H, XapaKTepHBIE U 3THX CTPYKTYP.
Ouncrka OeNkoB — OCHOBHBIE 3Tanbl. OnpeeneHue
AMHMHOKHCIIOTHOTO COCTaBa M MEPBUYHOM CTPYKTYPHI OEIIKOB.
Onpenenenre MOJIEKYJISIPHON Macchl, BTOPUUHOM, TPETUYHOM
U YETBEPTUYHOH CTPYKTYpHI OenkoB. Kak 0OHapykHTh GeJoK.
MeTo/1pl KOIMYECTBEHHOTO ONpeeIeHuUs OeJIKOB

DepMeHTHI ®depMeHTHl, onpeeneHue, poib. HoMmeHknatypa u Hanucanune
knaccudukanus epmentos. [IpencraBurenn. KagectBeHHOE TPOBEPOYHOM 5
U KOJIMYECTBEHHOE omnpejeneHne GpepMeHToB. EquHuipt paboTs1. YCTHBIH
aKTHVBHocm, yzenbHas akTHBHOCTb, YUCIIO 000POTOB. J(;gg(?;a};ipHOM
CaolicTBa ()epMEHTOB: BBICOKast 3)PEKTUBHOCTB, RAHSITHIL
crnenu(puIHOCTh, TEPMOJIAOUIIEHOCTD, 3aBUCUMOCTh OT pH 1
np. Kunernka ¢pepMeHTaTHBHBIX peakInil. DHEPTreTHYESCKIHA
0apbep, MOCIeI0BATEIBHOCTE COOBITHI B KaTanuse, DepMeHT
— cyOcTpaTHBIH KOMIDIEKC. Y paBHeHHE Muxasnca-MeHTeH.

Vmax, Km. I'paduku JlaiinynBepa-bepka. CtpoeHue
(hepMEHTOB MPOCTHIX U CIIOKHBIX. AKTHBHBIN LIEHTD,
peryiaropHsi eHTp. KodepMeHTsI, npeacraBuTeny.
MexaHu3M JedcTBHs (PEPMEHTOB Ha IPUMEPE XMMOTPUIICHHA
U TpaHcaMHuHa3. MynbTudepMeHTHbIe cucTeMbl. Tpu Tuna
opranmzanuu. Perynsaims ux aktuBHOCTH. MHrHOUTOpHI
(bepmenToB. O6patumblie 1 HeoOpaTHMbie. KOHKYpPEHTHBIE U
HEKOHKYPEHTHBIE.

WHruOuTOps! THOJNOBBIX, CEPHHOBBIX M METAILIO(PEPMEHTOB.
AxtuBatopsl hepmenToB. [IpodepmeHThI.

Vraesoasl. JIunuapl VrieBosl, ONpeaeIeHue, poib, KIacCH(DUKALU. Hanucanue
Monocaxapuabl. nucaxapuisl. [lpousBoaHbie IPOBEPOYHOM
MOHOCaXapuJ0B: CIIUPTHI, KUCIOTHI, TIIIOKO3UIbI, palboThL. Y CTHBIN
aMuHOcaxapa, alleTHIIaMUHOcaxapa. Onpoc Ha
ToJHcaXapH/bL: KpaxMaJ, IIMKOTeH. Lenonosa. Ctpoenne  [1200PaTOpHOM

3aHSATHU.

MypeHnHa U TeHX0eBbIX KUCIOT. CTpoeHne 000I09€eK KIETOK
pacteHuit

u Oakrepuil. OOHapyKCHHE M KOJIHYSCTBEHHOE OIPEICIICHIE
YTIeBOIOB. JINTIUABI, ONIpeesieHre U pojb. JKupHbie
KHCIIOTHI, CTpOEHUE U cBocTBa. Kimaccuduxkarust

JTUIHI0B. ATpriuiepoisl. [murnepodocdoaumumb.
Chunrodochomumusr. ['mukonmunuasl. Bocka, TepneHs,
crepounpl. [{uToruiasMaTudeckne MeMOpaHbl, pOJib,




CTpOCHHUEC. AHanu3 TUUAO0B 1 KUPHBIX KHUCJIOT.
OGHapymeHI/Ie 1 KOJIMYECTBCHHOC ONIPEACICHUC JIUTTUI0B.

MeTabonmu3Mm.
[IumeBapenue

Mertabomnm3m, onpeneneHue, poib. Katabommsm, aHaboIu3M.
[Nocrynnenue yrieponaa u a3oTa B opranusm. Kpyrosopot
asorta B npupoe. Knaccudukanus opraHu3MOB Ha OCHOBE
HCTOYHHKOB YTJIEPO/Ia, SHEPTHH U IIPHPOJIBI JOHOPOB
aeKkTpoHOB. Tpu ctaanu kaTabonm3ma y
KUBOTHBIX.JIOKaTH3anus METab0IMIECKHUX MPOIECCOB B
kietke. KommaprmenTanu3zamust. OCHOBHBIE IEPEHOCUHUKI
sHeprun: AT®, HAI®, HAJI. Makposprudeckue CBs3H.
IMumesapenune. CymHocTs. DepMEHTHI KEITyIKa,
OJKEITYIOYHOH JKelle3bl U KUIIeYHuKa. [IuieBapenne
OCIKOB.

CrenpmaHOCTH MpoTeas. AKTUBAINS MTPOGEPMEHTOB.
BcacriBanne aMHHOKHCTIOT.

[Mumesapenue yraeBonos. Obmas cxema. Koneunsie
nponykrsl. IInimesapenue xupos. @epmenTsl. Ponb xenuu.
BcacpiBanue xupHbIX KUCIOT. [IuieBapeHre HyKJIEHHOBBIX
KHCIIOT: HyKJIea3bl, HyKJI€OTHIa3bl, HYKJICO3UAa3hl.

Hanucanne
TIPOBEPOYHOMN
paboTHI. Y CTHBIIH
OIpoC Ha
J1a00paTOpHOM
3aHATHU.

OOMeEH yIJIeBOJIOB

OCHOBHBIE ITyTH KaTaboIM3Ma yrieBOA0OB. AHaPOOHBIE 1
a’poOHble. bpokenue, npixanue. [ TUKOIN3 peakiu,
¢depmenTsl. ['ukorenonns. CymmapHas peakius,
SHEPreTHKa, JOKanu3anus B kiaerke. CyMMapHas peakiys
MOJIOYHOKHUCIJIOTO OpOXKEHHMs1, SHEPreTHKa, 3HaUeHHE,
JIOKaJIN3aIys B KJIETKe, peryssinust. CnupToBoe OposkeHue,
peaxmmu, 3HaueHNe. J{pyrue Tumsl OposxeHus. ddekrt
[Tactepa. luXxoTOMUYECKUI pacmaj III0KO36I. DTallbl.
Onepreruka. CymmapHas peakiusi. OKUCIUTENBHOE
JekapOOKCHIIMPOBaHUE NHPYBaTa — Peakiuu, (PepMEHTHI,
CyMMapHas peaKxiiys, JJOKaIN3aIus B KJIETKE.
[MupyBaTnernaporeHasHslii KoMmIuiekc pepmenToB. Lk
TPUKapOOHOBBIX KUCIIOT, PeaKiu, GepMEeHTBI.

Cymmapnas peaxius LI TK, 3nauenue, tokanu3anus B
KJIETKE, PEryJIATOPHbIC peakiun. AMPpHOOIHUECKUE PEaKIIHH.
Bocnonastonue peakunu L[TK.

I'muokcunaTtHeiit UK. Peakuuu, 3HaueHue, JOKaTIU3alus B
kJeTke. buonorndeckoe oxucienue. TkaHeBoe JpIXaHUE,
oTpejieNieHue, poJib, JIOKaIu3aIus B kieTke. DepMeHTH 1
KOMIIOHCHTHI JIBIXaTeIbHON [eH: MTUPUANH- U ()JIaBHH-
3aBHCUMBIC IETHPOTeHAa3bl, YOUXHHOH, )KeJIe30CePHBIC
OETKH, MUTOXPOMEIL, ITATOXPOMOKCHIa3a. J{pIxaTepHast Iemb.
OxucimrensHOe POchHOPUITUPOBAHIE, MEXAHU3M.
XeMHUOOCMOTHYECKAsA TEOPUS COTIPSIKEHHUS.

OxkcureHaspl. AOTOMUYECKHM pacnal IIIFOKO3bI
(bocdormokonatHslii myTh).Peakiuu. Jlokanuzanus B
kietke. CymMmapHas peaxiusl.

Hanucanune
IIPOBEPOUYHOU
paboThI. Y CTHBIH
ONPOC HA 3aHATHU.

O0OmeH 6eIKOB

Karabomm3m amunokucnoT. TpancaMuHUpOBaHHME.
JlezaMuHUpOBaHUE U IEKapOOKCHIMPOBAHNE aMUHOKHUCIIOT.
O0e3BpexnBanne ammuaka. CHHTE3 MOYEBUHBI, PEAKIHH,
¢depmenTsl. Okucienue yriiepoaHeix ckeneros B LITK: acn,
acH, Ty, M, aja, ITuc, Tpe,cep. [locTymuenne yriepoaHbIx
CKEJIETOB: JIeH, Iu3, Tpe, uie, Ball, MeT, apr, TUC, IpO.
Karabommsm ¢en u tup. DH3UMONaTHH B 0OMeHe (heH u THP.
Karabommsm mypusoB. Katabonn3M nupuMuInHOB.

Hanucanue
IIPOBEPOUYHOM
paboThI. Y CTHBII
OIIPOC HAa 3aHATHU.




Beenenue B
MOJIEKYJISIPHYIO
ouonoruto. CTpoeHue
HYKJIEHMHOBBIX KHCIIOT

[Nonsrue: Monekynsapras ouonorus. Ee nmpeamer, nenu u
3ana4yi. OCHOBOIIONAraOUINe OTKPBITUS B MOJIEKYJISIPHOM
ouonoruu. LleHTpanpHbIi MOCTYNAT (OTrMa) MOJNEKYIIPHOMH
ouonoruu. [lepBoHAYaILHBINA U COBPEMCHHBIN BAPHAHTHI.
MeToabl MOJIEKYIIIpHO# Ouonoruu. [lepBuyHas CTpyKTypa
HYKJIEHMHOBBIX KHCIOT. KOMIBIOTEpHBIN aHaTu3
HYKJIEOTUAHBIX NOCIIe0BaTeNbHOCTEH. MakpoMoneKysipHas
crpykrypa JHK ITonmmopdusm aBoitHOM crimpaim
JHK.Pasnoo6pasue ¢popm JHK.

Ceepxcrmpamm3zarus JJHK. Tononzomepassl.
PasHOBHIHOCTH MOBTOPSIOLINXCSA MOCIEA0BATEILHOCTEN B
JHK syxkapuor.

Oduzuko-xumudeckue cpoiictea JJHK: Bennurna Mosnekyi,
PaCTBOPUMOCTS, ICHATYPAIIHS, THIICPXPOMHBIH P PEKT,
rubpumm3anus nenei. Buasr PHK: TPHK, pPHK, MPHK,
rsPHK, muPHK.

MakpomornexymspHas ctpykrypa PHK. IlepBuunas,
BTOpPHUYHAS M TPETUUHAS CTPYKTYpa OJTHOLIETIOYEUHBIX U
neyxuenoueunblx PHK. Konuenuus: Mup
PHK.Pacnpenenenue KoAupyoILEero MaTepyaia B LIeouKax
HYKJIEUHOBBIX KHCIOT.METO bl BBIAECTIECHUS U OUUCTKHU
HYKJIEMHOBBIX KHCIOT.I'€eHeTuYeCKUi KOl U €r0 CBOKCTBA.

Hamnucanue
NIPOBEPOYHOM
paboTHI. Y CTHBIIH
OIIPOC HAa 3aHATHH.

T'ennl,
reHomsl. Pennkanms

JTHK

CrpykTypa reHoMa BUPYCOB U (paroB U MEXaHHU3M €T0
pemnukanuu. Pasmepsl reHoMoB.I'eHOM IIPOKapUoT.
OTKpBITHIE paMKHU cuuThiBaHUs. Pazmep reHoMoB. CTpyKTypa
1 ONIEpOHHAs OpTaHU3alusg TeHOMOB IIPOKapHOT.I eHOMBI
IIa3sMu/.

CrpyKkTypa reHomMa 3yKapuoT. Pa3HOBUIHOCTH I€HOB B
9yKapHOTHYECKOM reHoMe.PerynsaropHeie
[IOCJIEIOBATEIBLHOCTH DYKAPUOTUYECKUX T€HOB THIIA
I1.I'eHOMBI MHUTOXOHAPHUH U XJIOPOILIACTOB.

Krnaccudukarus moBTOPSIFOIIUXCS TOCIEI0BATSIFHOCTEH
r€HOMa 3yKapHuoT.

[Iporpamma: reHOM denoBeka. OCOOEHHOCTH YETOBEYECKOTO
reHoMa.@epMeHTHl perinkauuu. IlocneoBareasHOCTh
COOBITHII peruInKaluy y npokapuot.OcodeHHOCTH
PeIUTHKAINY Y 9YKapHOT. Pernkanus TeIoMepHbIX
yuacTkoB.IIporpaMMmupyemas KjeTouHasi CMEpTh: allonTo3.

Hanucanue
IIPOBEPOUYHOU
paboThI. Y CTHBIIH
OTIPOC HAa 3aHATHUHU.

10.

Tpanckpunuus u
ITPOLIECCUHT

Ob6partHas TpaHCKpUNIHa. MeXxaHU3M TPAHCKPHIILUH, TPH
cTaauu Tpanckpumiuu. [locienoBaTenbHOCTh COOBITHIA.
OcoOeHHOCTH TPAHCKPHIIINH Y SYKapHOT.

CrpoeHue IpoOMOTOPOB MPOKAPUOT U 3yKapHOT. ITponeccuHr
TPHK y sykapuor.

IIpoueccunr pPHK y npoxapuor.

IIpoueccunr MPHK y sykapuot. Critaiicur u
albTepHATUBHBIN CIUIAHCHHT.

Hanucanue
IIPOBEPOUYHOU
paboTHl. Y CTHEIH
OIPOC Ha 3aHATHH.

11.

Cunre3 Oenka.

AXTHBaIMsI aMUHOKHCIIOT TIpH OuocuHTe3e Oenka.CtpoeHne
prOOCOM MPOKAPUOT U FyKapHOT.«KadaHus» BO
B3aMMOJCHCTBUN aHTUKOIOH-KOJOH. IHULIMALMs CHHTE3a
Oenka y MPOKapHOT U DYKAPHOT.

OnoHTranms cuHTe3a 0enka y mpoKapruoT U

sykapHuoT. TepMuHaIys cHHTE3a Oenka y IpPOKapHoT 1
sykapuor./luHaMu4Yeckoe penporpaMMHpOBaHNE CHHTE3a
Oenka.

Ko- u nocrrpancnsimuonnast Mogudukanus 6enxoB.DoiuHr:
oOpeTeHne OENKOM TPEeTHYHOM CTPYKTYpHL Tpancnopr Oenka B
9HJIOIIA3MATHYECKOM PETUKYIIYME.

Hanucanue
IIPOBEPOUYHOM
paboThI. Y CTHBII
OIIPOC HAa 3aHATHU.




12.

Perynsums cunresa
Oenka y IpoKapuoT u 'y
9YKapuoT

Perynsums cunte3a Oesika Ha YpOBHE TPAHCKPHIIIMU Y
MIPOKApUOT.

[To3uTHBHAs perynsuus CHHTe3a OeJIKa Ha YPOBHE
TPaHCKPHIILUH Y TPOKApHUOT (aHTUTEPMHUHALIUS M CHHTE3
crnenuduueckux c-¢paxropo).HeratupHas perymnsmus
CHHTe3a 0eJKa Ha yPOBHE TPAHCKPHIIIMH Y TIPOKAPHUOT.
Wupykius Ha npuMepe lac-omepona.

HeratuBHas perynsmus cuHTe3a Oenka Ha ypoBHE
TPaHCKPHUIIINH y MPOKapHoT. Penpeccus Ha mpumepe trp-
onepoHa. MexaHu3M arTeHbproaluuu.J{BoiiHas perysuus
CHHTe3a 0eNKa Ha ypOBHE TPAHCKPHIILUN Y IPOKAPHOT:
(YHKIMOHHPOBaHHUE ara-oIepoHa.

Perynsums cuHTe3a Oelika y 9yKapHoT.

Hamnucanue
NIPOBEPOYHOM
paboTHI. Y CTHBIIH
OIIPOC HAa 3aHATHH.

IIPOCTBIE TPAHCIO30HBI. PETPOTPaHCIO30HBI.
Perporensl.3anporpaMMHpOBaHHbIE IEPECTPONKH FEHOMA.
PexomOuHanus reneTuyeckoro Marepuaia.l'eneTudeckas
uHXeHepus: ee MeTtobl.ITonumMepasHas nennas

peakuus. Knonuposanue JJHK.

JlocTrKeHMsl ¥ EPCIEKTUBBI TEHETUYECKOU HHKEHEPUU.

13. |Myrauum, Mytanuuu. X pa3HOBUAHOCTH. Hamnucanue
peKOMOMHALNH, MyTareHsl U 3JI0Ka4e€CTBEHHBINH POCT. POBEPOUHON
Penaparnus myTtanuii Kanneporenes: 0coOeHHOCTH AeeHHs U TpaHchopManuu paboTsl. YCTHBII

KJ1eTOK.OHKOT€HbI: IPOTOOHKOTEHbI U POILYKTHl OHKOTEHOB. |OIPOC Ha 3aHATHUH.
Pemnaparust JTHK. PekoMOMHaIHs TEHETHUECKOTO MaTepHara.

14. |Tpancmo3unmy. MooGunsable JJHK-311eMeHTHI: ciTydaiiHbIe mepecTpoiKu Hamnucanue
Moo6unsnasle JJHK- reHoMa. TIPOBEPOYHOM
JJIEMEHBI TpaHcmo3upyronmecs 31eMeHTHI: |S-371eMeHTSI, CII0KHBIE H  |pa0OoThI. Y CTHBIH

OIIPOC Ha 3aHATHUH.

J1abopaTopHbIe padoThl)

2.3.2 3aHATHS CEMUHAPCKOI0 THIA (MPaKTHYecKHe / ceMMHAPCKHeE 3aHATHS/

e HaumeHnoBanue pa3nena Tematnka sansTHit/paGor dopma TeKyIero
(Temsr) KOHTPOJISA

1. |AmuHOKHMCIOTHI 1 Oeku |LIBeTHBIE peakuy Ha OEIKH U aMHHOKHUCIIOTHI. Hanucanue
Xpomarorpaduieckoe paszeieHle aMUHOKUCIIOT Ha MIPOBEPOYHON PAOOTHI.
Oymare. 3ajauva. Pemenue 3anay,

3ammTa JJabopaTopHOH
paboTsI

2. |®epmeHTHI TepMonaOMIIEHOCTE (PEPMEHTOB. Hanmcanue
CriermupmaHOCTH PEPMEHTOB. MIPOBEPOTHOM
BimstHue peaknuu cpenbl Ha aKTHBHOCTH aMHJIa3hl. pabotsl. Pemenne

3ajad,
3aIuTa J1adopaTopHoit
paboTs!

3. |OOMeH yriieBoIoB OO6HapykeHre TPOAYKTOB ITAHOJIOBOTO OPOKEHUSI. Hamucanue
CriekTpohOTOMETPUIECKUN METO]] OTIPEICTICHHS MIPOBEPOYHOI PaOOTHI.
aKTUBHOCTH JIAKTATIACTUPOTCHA3HI. Pemmenue 3amay,

3aIuTa JIA00PaTOPHOH
paboTsl

4. |Merabomusm KagecTBeHHast peaknus Ha TOPMOHBI. Hanwmcanue
KavecTBeHHas peakuus Ha THAMHH U prOOQIaBUH. MIPOBEPOYHON PAOOTHL.
KonuuectBennoe onpeaenenue Butamuna C. BiusiHue Pewenue 3anay,
KHTITYeHUs ¥ pH Ha cTaOMIBHOCTH aCKOPOMHOBOMN 3amuTa JIabopaTopHOH
KHCJIOTBI. paboTEI




5. |['eHBI ¥ TEHOMBI BI)IHGJ'ICHI/IC H€30KCI/IpI/I60HyKJ'I€OHpOTeI/IHa u3 celie3eHku 1 |Hanucanue

€ro aHaJlu3. MPOBEPOYHON pabOTHI.
PacmndpoBka rnocienoBaTenbHOCTH HYKICOTHIOB B Pemenue 3anay,
onMroHykieorusae no Makcamy-I unbepry. 3aIuTa J1adopaTopHOit
paboTsl
6. |Pemmkanus JJTHK I'nnepxpoMHBIi 3¢ GEKT U onpeesieHne TeMIIepaTypsl Hanucanue
mnasnenus JHK. MIPOBEPOYHON PaOOTHI.

Pemenue 3anau,
3amuTa J1abopaTopHOH

paboThI
7. |TpaHCKpHITITUSL Brigenenne PHK u3 KHBOTHBIX TKaHEH (heHOIHHBIM Hanucanue
METOZOM. MIPOBEPOYHON PaOOTHI.

Pemenue 3anau,
3aIuTa JJabopaTopHO
paboTsl

3amuTa naboparopnoit padotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcoBoit
paboter (KP), pacuerHo-rpaduueckoro 3amanusi (PI'3), manumcamme pedepara (P), scce (D),
koiutokBuyM (K), rectuposanue (T) u T.1.

[Ipy wW3y4yeHWM  OUCHUIUIMHBI ~MOTYT TNPUMEHSATCS  DJIGKTPOHHOE  OOy4YeHHE,
JTUCTaHIIMOHHBIE 00pa3oBaTenbHble TeXHOJIoruu B coorBeTcTBUU ¢ DI'OC BO.

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (MIPOEKTOB)
KypcoBbie paboThI 110 JTaHHOMY IIPEIMETY pab0oduM yIeOHBIM TUIAHOM HE ITPETYCMOTPCHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecleYeHUs JJIA CaMOCTOSATeIbHOH pPadoThl
00y4YAIIUXCH 10 JUCHHUILIMHE (MOYJII0)

[epedyeHp yueOHO-METOANIECKOTO OOECIICUCHHUS TUCIIUILINHEI 10
Ne Bun CPC BEITIOJTHEHUIO CAMOCTOSATENEHOW PaOOTHI

1 |Hamucanue pedeparos Meroauueckue peKOMEH/IAIUH [0 OPTaHU3aIMU CAMOCTOSITENEHON paboTh
CTYACHTOB KaeJphbl TCHETUKH, MUKPOOHOJIOTHU 1 OMOXUMHUH,
yTBepkaeHHbIe Kadheapoi npotokoa Ne 07 ot 18.02.2021 r

2 |CamonoaroroBka MeToandyeckre PEeKOMEHAAIMH 110 OPraHU3aIlUM CAMOCTOSITEIBHON pPabOTHI
CTYACHTOB Ka(be):[pm I'CHCTUKU, MI/IKpO6I/IOHOFI/II/I )44 6I/IOXI/IMI/II/I, YTBEPKIACHHBIC
kadempoit mpotokoa Ne 07 ot 18.02.2021 r

3 |[oxnaa-npe3eHranus Meroauyeckue peKOMEHAlUU 110 OPraHu3allid CaMOCTOSITEIbHON PabOThI
CTYIIEHTOB Ka(epbl TeHETHKH, MUKPOOUOJIOTUH 1 OMOXUMUH, YTBEPIKIACHHbIE
kadeapoit mpotokos Ne 07 ot 18.02.2021

VY4ebHO-MeToIMYecKHe MaTepualibl Uil CaMOCTOSTEIbHOM pPabOThl OOydalOIIMXCS M3
YuCiIa MHBAJIUIOB M JIUIl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocTtasisitoTcst
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIH:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B opme ayauodaiina,

— B ieyaTHoOM popme Ha si3bike bpaitns.

JUid U1 ¢ HapyLIEHUAMH CiIyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIjig U1 ¢ HapyIIEHUSIMU OTIOPHO-JBUTATEIBLHOTO amnmnapara:

— B I1e4aTHoM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.



HaHHI)II;'I MNEPCUCHb MOXKCET OBITh KOHKPETU3UPOBAaH B 3aBHCHUMOCTH OT KOHTHHICHTAa

o0yJaromuxcs.

3. 06p330BaTeJ'[LHLIe TEXHOJOTUH, NMPUMECHACMbIC NMPUH OCBOCHMM JUCHUIIIMHBI

(Momy.Jis)

Hcnonb3oBaHne MyJIbTUMEAMHHOTO OOOPYAOBaHHUS [UIS JEMOHCTpPAllMU y4eOHOTO
MaTepuaia B BUJIE CXeM, TaOJIUI, pUCYHKOB U y4EOHBIX (PUIEMOB.

Cemectp Bun 3anarus (J1, I13, JIP) | Ucnoas3yemsle KonugectBo yacos
MHTEPaKTHBHBIC
obpazoBaTenbHbIe
TEXHOJIOTUH

IIpobnemmvle nexyuu

4 JI (benku v menTUIIBI) 9KpaH, npoektop, [I9BM | 2
npenoiaBares

4 JI (®epmeHTHI) 9KpaH, npoektop, [I9BM | 2
IpenojaBaTelis

4 JI (O6MmeH yTiieBoioB) aKpaH, npoektop [I1DBM | 2
IpernoiaBaTens

4 JI (O6bMeH aMHHOKHCTIOT | 9KpaH, mpoektop [IDBM | 2

Y HYKJICOTHIOB) IpernoiaBaTens
4 JI (HyknenHoBBIC 9KpaH, npoekrop [IDBM | 2
KHUCJIOTBI) IpernoiaBaTens

4 JI (Permukarnus JJHK) 9KpaH, npoekrop [IDBM | 2
IpernoiaBaTens

4 JI (TpaHCKpHTTITHS. 9KpaH, npoekrop [IDBM | 2

CuHres Oenka) IpenoiaBaTens
Htoro 14

I[JI?[ JiL ¢ OrpaHU4YC€HHBIMH BO3MOKHOCTAMH 3O0POBbA MPEAYCMOTPEHA OpraHu3anud
KOHCYJ'H)TaI_[I/II\/'I C UCITIOJIb30BAHHEM 3JICKTpOHHOI>i IIOYTHI.

15. OueHouynblie cpeacTBa [Jsl  TeKYIIero KOHTPOJISI  yCIeBaeMOCTH H
NMPOMEKYTOYHOH aTTeCTAUHN

OrneHouHBIe CcpelcTBa MNpeJHAa3HAYeHbl Ul KOHTPOJIE M OLEHKHM 00pa30BaTeNbHBIX
JOCTHXKEHUH 00yJaromuxcs, OCBOMBIIUX NporpamMmy yueOHoi muctumiuael «bBMOXMMUA C
OCHOBAMM MOJIEKYJISIPHOM BUOJIOT .

OneHouyHbIE CpeCTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl Ul MPOBEACHUS TeKylIero
KOHTPOJIs B (opMe oIpoca, KOHTPOJIbHON paboThl, 1a00paTopHO pabOThl U MPOMEKYTOUHOM
arrecTanuu B (popme BOIIPOCOB U 33/1aHUH K 3aUeTy.

CTpyKTypa OLIEHOYHBIX CPEACTB AJIfA TeKylleil M NPOMeKYTOYHOM aTTecTaAluu
HanmenoBanue OLICHOYHOTI'O CpeACTBA

Ne Kox u nanmeHnoBanue

PesynbraTel 00y4eHus . [IpomexxyTrouHas
n/m WHIUKAaTOpa Texymmmii KOHTPOJIb
aTTecranusa
HOIIK-3.1. B pesynbrate | Ompoc, KoHTpodibHas | Bompock Ha 3auéte 1-
IMonumaer u H3yUYCHHS yuebHoil | pabora, 131
aQHAIM3UPYET OCHOBBI JMUCIUIUIMHBI o0yJaroniuecst | JjabopaTopHas
9BOJIIOLIMOHHOM TEOPUH, | JOJKHBI: pabora
COBPEMECHHBIC 1. 3HATh BOKHEHIIIHE
HarpaBJIeHUs (hyHKIIMOHATIBHEIC CBOICTBA
1 | uccinenosanus Y OCHOBHBIE ITyTH
SBOJIIOLIMOHHBIX MeTabonusma OeIKoB,

MIPOIIECCOB, UCTOPHUIO
Pa3BUTHSL, IPUHIIHITEL 1
METOIUYECKHUE
MOAXOBI OOMIEH
TCHCTUKN

HYKJICMHOBBIX KHCJIOT,
YTJ€BOAOB, JIMITUAOB B
COOTBCTCTBHUH C OCHOBAMH
OBOJIIOMUOHHOTO Pa3BUTHA




MOJIEKYJISIPHOM
TeHETUKU, TeHETUKHU
TIOMYJIALNH,
SIMI€HETUKU, OCHOBEI
OuoIoruu
Pa3MHOXEHHUS U
MHIUBUAYAIbHOIO
pa3BuUTHS;

OpTaHU3Ma Ha BCEX YPOBHSX
OpraHM3alu
JKHBOT0;0CHOBBI
CTPYKTYPHOH OpraHu3aluy u
(yHKIIMOHMPOBaHUS
OCHOBHBIX
HHPOPMAIHOHHBIX
OHOMOJIEKYII, CyOKIETOYHBIX
OpTraHesul KJIETKH U UX
W3MEHEHHS B CIICACTBUC
SBOJTIOLMOHHBIX IIPOIIECCOB;
OCHOBBI MEXaHU3MOB
MEKMOJIEKYJISIPHOTO
B3aUMOJCHCTBU, O
MeXaHU3MaX BOZHUKHOBEHUS
JICYSHUS! HacllelyeMbIX
3a00eBaHNi;00 ITHIECKUX
W NIPaBOBBIX NMpobIeMax
UCCIIEIOBaHUs TeHOMa
YEJIOBEKa;

2. yMeTh
OOBACHITH MOJICKYJISIPHBIC
MEXAaHU3MBbI HapYLICHUH
MeTabonusma,
BO3HUKAIOMUX IPpHU
HaCJICACTBCHHbIX U
pHOOPETEHHBIX
3a00J1eBaHUAX, IPUMEHSIS
3HAHMA O IYTAX
NpeBpaIeHus OeNKOB,
HYKJIEHHOBBIX KHCIIOT,
YTJIEBOJOB U JMITUIOB B
OpTaHHU3Me YEeIIOBEKa,;
O0OBSICHATH JIeueOHOE
JIEHCTBUE HEKOTOPBIX
JIEKapCTB, aHTUOMOTHKOB,
BUTAMHHOB, UCIIOJIbB3Ys
3HAHHUS O MOJIEKYJIIPHBIX
npoteccax, B KOTOPBIX
NPUHAMAIOT Y4acTHe
JTaHHBIC MOJIEKYJIBI,
UCTIOJNIb3YSl OCHOBBI
6uoNoruM pa3sMHOXKEHUS 1
WHJIMBHIYaJIbHOTO
Pa3BUTHSL; OLICHUBATD
JaHHBIC O XUMHUYCCKOM
cocTaBe OHMOIOTMYECKIX
JKUJIKOCTEN JJIs
XapaKTEPUCTUKH HOPMBI 1
OMOXUMHUUECKON
JIMarHOCTHKH 3a00JICBaHUi B
COOTBETCTBUH C OCHOBaMH
WHJIUBHUYaJIbHOTO Pa3BUTHS
U MaTOTeHE3a;
MHTEPIPETHPOBATh
Pe3yNbTaThl ONOXMMHUYECKHX
aHAJIM30B C Y4EeTOM
BO3PACTHBIX 0COOEHHOCTEH
OpraHu3Ma 1 0COOeHHOCTEH
WHAWBUIYAJIbHOTO
pa3BuTHi;




3. BJaJETh
HaBBIKAMHU CaAMOCTOSITEIbHOM
paboTHI ¢ TUTEPATYPOH O
OMOXHUMUM, MOJICKYJISIPHOU
OuoJioruw,
OouonHpopMaTHKe,
MOJIEKYJISIPHOM F€HETHKE,
o0111eii TeHETHKE, METOAAM
W3YUYCHHS SBOJIIOIMOHHBIX
TIPOIIeCCOB U 6a3aMu
JIAaHHBIX; KOMIBIOTEPHOI
TEXHUKOH MPUMEHUTEIHHO K
9KCIEPUMEHTAM 10
OMOXHUMUM, MOJICKYJISIPHON
OuoJioruw,
OouonHpopMaTHKe,
MOJICKYJISIPHOW TCHETHKE,
00111Ie# reHEeTHKE, METOIaM
W3YUYCHHS SBOTIOIMOHHBIX
MTPOIIECCOB.

HOIIK-3.2.
HUcnone3yer B
po¢eCCHOHATBHOM
JeSITeTPHOCTH
COBpPEMEHHBIE
MpeCTaBICHUS O
MIPOSIBIICHUU
HACJIeICTBEHHOCTH U
M3MEHYUBOCTH Ha BCEX
YPOBHSIX OpraHu3alyu
KHBOTO, TCHETUIECKUX
OCHOBax
9BOITIOIIOHHBIX
MIPOIIECCOB, TCHOMUKE,
MIPOTEOMUKE, TCHETHKE
Pa3BUTHSL, MEXaHI3Max
pocta, mopdorenese u
nutoauddepeHnnaym,
0 IPUYMHAX aHOMAJIUHI
pa3BUTHS;

B pesymprate  u3yuyeHus
yaeOHOH JUCLUIINHBI
oOyJaromuecs TOJKHBL:
1. 3HATDH
MOJICKYJISIPHBIE TIPUHITUITBI
COXpaHEHMs TEHETUUECKOMN

undopmanmu B pAny
MOKOJICHU;
MOJIEKYJISIpHBIE
MEXaHU3MBI nepenadu
TE€HETHYECKOMN
HHPOPMAIUH
TOPHU30HTAIBHO u
BEPTHKAIHHO;
MOJIEKYJISIPHBIC
MEXaHM3MBl  peaIN3alnu
W YMOJTYaHHUs
FEHETUYECKOU
nHpOpPMaLNY;
OCYIIECTBIISITh
JIeSITeIbHOCTh o
W3yYECHUIO MOJICKYIISIPHBIX
OCHOB MPOSIBIICHUH
HAaCJIeJCTBCHHOCTH u
W3MEHYMBOCTH HAa BCEX
YPOBHSIX OpTaHM3aIiN
JKHBOTO;

2. ymeTth
MPOBOAUTH PaboTy 1O
UCIIOJIb30BaHHIO

OMOJOTUIECKIX CUCTEM B
XO3SIUCTBEHHBIX 1
MEIUIUHCKHX IIEJISX,
UCIIONIB3Ysl COBPEMEHHBIC
MPEJICTaBICHUS O TCHOMHUKE,
TCHETUKE Pa3BUTHS,
TeHETUYECKHAX OCHOBAaX
9BOJIIOIIMOHHBIX MPOLIECCOB;
3. BJajerb
HaBBIKAMHU CAMOCTOSTEIbHON
paboThI ¢ IuTepaTypoit Mo
MOJICKYJISIpHOH OnoJIoTHH,
6uonHpopmMaTHKe,

Ompoc, KOHTPOJIbHAS
pabora,
nmabopaTopHas
pabota

Bomnpocs! Ha 3auére 32-
113




TEeHOMUKE, IPOTCOMHKE U
0a3aMu JJaHHBIX 110
MOCJIE/I0BATENLHOCTSIM,
HCIOJIb3YEMOM B
npo¢heCCUOHATBHOIM
JIeSITeIIbHOCTH,
KOMIIBIOTEPHON TEXHUKON
MPUMEHHUTENBHO K
SKCTIEPUMEHTAM TI0
MOJICKYJISIPHOM OHOJIOTHH,
TEeHOMUKE U IPOTEOMUKE, B
COOTBETCTBHH C
npo¢eCCUOHATBHOM
JIeSTeNIbHOCTBIO.

NOIIK-3.3.
Hcnonb3yer B
poheCCHOHATBHOM
JeATEILHOCTH
OCHOBHBIC METOJIbI
TeHETHYECKOTO
aHaIIM3a, METOIbI
HOTy4YeHHS
AMOPHOHAEHOTO
Marepuaa,
BOCITPOM3BEICHUS
JKHMBBIX OPraHH3MOB B
71a00paTOPHBIX U
MIPOM3BOJICTBEHHBIX
YCIIOBUSIX.

L.

B  pesymbrate  m3ydyeHus
y4eOHoI JUCTIUATUTAHBI
oOy4aromnuecs: J0KHBI:
3HATh MOJIEKYJISIPHBIE
MEXaHU3MBI  PETYJISAIHA
TCHETUYECKUX IIPOIECCOB
u TEeHETUIECKOTO
aHaM3a; O CHOHTAHHBIX U
3arporpaMMHPOBAHHBIX
IepecTpoikax  IeHOMa,
OCHOBHBIC TIPUHIIMIIBI U
METOJBI paboThI B
J1a00paTOPHSIX 1o
TIOJTY4EHHIO
TeHETUYECKOTO
MaTepuaa
TIPOBEACHUS
MOJIEKYJISIPHO-
OHMOIIOTHIECKUX
HCCJICIOBaHUIT;
2. yMeTh
paspabaTbIBaTh
HOPMATHBHBIC JTOKYMEHTHI B
cBOEi obyactu
JIeSITEIbHOCTH;  BBITIOJIHSTH
nabopaTopHbIe
HCCIICIOBaHMA,
aHAITN3UPOBATh
nmabopaTOPHBIX
HCCIICJOBaHMI;
CHUCTEMaTH3HPOBAThH
pe3ynbpTaTel  J1abOPATOPHBIX
aHaJIM30B,; MIPOBOTIUTH
9KCIIEPUMEHTAJIbHbIC
UCCIeJ0BaHMS,
(hopMynHpoBaTh WX 3a/aady,
y9acTBOBaTh B pa3paboTke U

JJIA

Ppe3yIbTaThl

peanuzanuu HOBBIX
METOJMYECKUX  IOJXOJOB,
0OCYXJICHUHU, OIECHKE U
myONUKauu — pe3yIbTaToB;
CIEUTh 32 COOIIOICHUEM
3aKOHOJIaTENbCTBA JOR
MEKTyHAPOTHBIX

COTJIAIIEHUH, BBITIOJTHEHUEM
HOpPM H TpaBwi B oOjactu
MOJIy4EHUsI TEHETUYECKOTO
Marepuaiga JJisl MpOBeJeHUs

Onpoc, KOHTpOJIbHAs
pabora,
nabopaTopHas
pabota

Bompocs! Ha 3auére
158-167




MOJICKYJIAPHO-TCHETUYCCKUX

HCCIICJOBAHMIA;

3. BJajgerb
HaBBIKAMU paboTsI c
KOMIIBIOTEPHOH  TEXHUKOM
NPUMEHUTEIEHO K
OMOXUMHUYECKUM u
MOJIEKYJISIPHBIM
SKCIIEPUMEHTaM,  METOAaM
TEHETHIECKOTO aHaJIN3a;
HaBBIKAMU paboTe! B

nmabopatopun OMOXMMHUH U
MOJIEKYJISIPHOH OHoyoruu ¢

pEaKkTUBaMHU, HOCYJOH,
U3MEPUTEIIbHOM
anmaparypoil, IpoBeAeHUs
Ka4eCTBEHHBIX u
KOJINYECTBEHHBIX
WCCIEOBAaHNN  Pa3IMIHBIX
OMOXUMHUYECKUX
MoKa3aTeseH; HaBBIKAMHA
nepecyera KpaTHOCTEH
KOHLICHTPAIMH ¥ MPUHINIIOB
paboThI c
MHUKPOKOJINYECTBAMHU
PEaKTHBOB,
AMIEeHI0PPOBCKUMHU
pobupkamMu u
HeHTpU(yramu; HaBbIKAMHU

paboTel B OMOXMMHYECKOI
nmabopaTtopuu, I1abopaTopuu

MOJICKYJISIpHOIT ~ Omonoruy,
MOJICKYJISIDHOH ~ TeHEeTHKe,
nmabopaTopun [p "

CYUHCTBIX» 60KC&X;

NOIIK-5.1.

IToHrMaeT npUHLIUIIBI
COBpPEMEHHOM
OMOTEXHOJIOTHH,
NIPUEMbI T€HETUYECKOM
HMHXEHEPUH, OCHOBBI
HaHOOHWOTEXHOJIOTHH,
MOJIEKYJISIPHOTO
MOJEIMPOBAHUS.

B pe3yabTaTte
U3Yy4eHHUs yueOHOM
JUCIUIUIMHBI 00yYaroniuecs
JIOJDKHBI:

1. 3HATBL OCHOBHbBIC
TIPHUHITUITEI COBPEMEHHOM
OMOTEXHOJIOTHH, TCHHON
WH)KCHEPUH U
MOJICKYJISIPHOTO
MOJICIIUPOBAHHUS; O
MEPCICKTHBAX H
npo0GyieMax co3aHus
MPOAYKTOB
OHMOTEXHOJIOTHUH, TCHHOM
HWH)KCHEPUH U
MOJICKYJISIPHOTO
MOIC/TUPOBAHHS,

2. yMeThb
MIPOBOUTE Pa0OTy IO
HCIOJIb30BAHUIO OCHOBHBIX
MPHUHITUIIOB ¥ METOIMK
MOJICKYJISIPHOTO
MOJICIUPOBAHHS B
OHOJIOTMYECKUX CHUCTEMaX;
aHATM3UPOBATh U
HHTEPIPETHPOBATH
Pe3yabTAThI IPUMEHCHHUS

Onpoc, KOHTPOJIbHAS
pabora,
nabopaTopHas
pabora

Bomnpocs! Ha
3auére193-210




METOJIOB OMOXUMHH U
MOJICKYJISIPHOTO
MO/JICTUPOBAHHS;

3. BJIA/IETh
HABBIKAMU CAMOCTOSTCIBHOMN
paboTHI ¢ IUTEpaTypoil 1o
OMOXHUMUH, MOJICKYIISIPHON
OMOJIOTHH, T€HHOI
WH)XEeHepuH u 6a3amu
JTAaHHBIX TI0
TIOCTIEIOBATENEHOCTSIM,
HCIOJIb3YEMOM B
npo¢eCCUOHATBHOM
JIESTeITbHOCTH;
KOMIIBIOTEPHOU TEXHUKOU
MPUMEHHUTEIBHO K
9KCIICPUMCHTAM U pacdyeTaM
M0 OMOXUMHUH,
MOJICKYJISIPHOM OMOJIOTHH H
rerHoi nmkenepuu 0.

HOIIK-5.2.
O1neHuBacT 1
MPOTHO3UPYET
MEPCIEKTUBHOCTh
00BEKTOB CBOEH
poheCCHOHATBHOM
JEATEILHOCTH IS
OUOTEXHOJIOTMUECKHUX
MIPOU3BOJICTB.

B pe3ynbrare
H3yUCHHS yaeOHoIt
JUCLUIUIMHBL 00ydaromuecs
JIOJDKHBL:

1. 3HaTh O mepcrneKkTuBax
BHEJIPEHHS METOJIOB
MOJIEKYJISIPHOI
6uosioruu B
KJIacCHYecKue
6uonornyeckue
JCLUIIIMHEL, O
MEPCTIEKTHBAX U
npoOyiemMax co3laHus
TeHETHYECKU
MOIU(UIMPOBAHHBIX
OpPTaHU3MOB U
MPOJIyKTOB
OHOTEXHOIOTHIECKHIX
MIPOU3BO/ICTB; 00
3TUYECKUX U PABOBBIX
mpobiaemax
WCCIIEIOBaHNs TeHOMa
YeJloBeKa; o
MEpPCIIEKTHBAX CO3JaHNUs
TeHEeTHYECKUX
MaclopTOB HACEJICHHUS;

2. yMeTh
MPOBOUTH
9KCIIEPUMEHTAJIbHbIC
HCCIeJOBaHMS,
(hopMynHpOBATh MX 33439y,
y9acTBOBaTh B pa3paboTKe
peanuzanyy HOBBIX
METOJIMYECKHX MOJIX0/IOB,
00CyXIIeHUH, OIICHKE U
MyOJIMKALMK PE3yJIbTaTOB,
OLICHUBATH U
MPOTHO3UPOBATH
MEePCIEKTHBHOCTh
MPOBOIMMBIX HCCIIEIOBAHUH
OTHOCHTEIJILHO

Ompoc, KOHTPOJIbHAS
pabora,
nmabopaTopHas
pabota

Bomnpos! Ha 3auéte
142-157




OMOTEXHOJOTMYECKUX 1

OHMOMEIUIIMHCKUX
TIPOU3BOJICTB;
3. BJIA/IETh

HaBbIKaMu paboTHI B
nabopaTopuu OMOXUMHUH U
MOJICKYJISIPHOW OHOIIOTHH,
nmabopaTopusax
OMOTEXHOJIOTUIECKUX
MPOU3BOJCTB OTHOCUTEIILHO
cBOCH TIpodecCHOHANBEHOM
JIeATEeIbHOCTH; HABBIKAMH
paboTHl C KOMITBIOTEPHON
TEXHUKON NPUMEHHUTEIBEHO K
OMOXMMUYECKUM U
MOJICKYISIPHBIM
IKCIEPHMEHTaM, METOIaM
TEHETHYECKOTO aHaIn3a U
METOAaM NPUMCHUMBIX Ha

OMOTEXHOIOTHIECKIX
TIPOM3BOJICTBAX;
HOIIK-5.3. B pesynbtare | Ompoc, KoHTpodbHas | Bompockl Ha 3auete 32-
JleMoHCTpHpPYET H3yUYCHHS yueOHoOI | pabora, 113
BJIaJICHUE [TPUEMaMHU JUCHUIUIMHBl oOyuaromuecs | nabopaTopHas
orpeeeHUs JIOJDKHBL: pabora
Ouonoruyeckon 1. 3HaTh BakHEHmNe
0e30macHOCTH (hyHKIIMOHATBHEBIE
TIPOAYKITUHI CBOWCTBa U OCHOBHEIC
OMOTEXHOIOTUIECKUX U MyTH MeTabonm3Ma
OMOMETUIIMHCKUX 0eIKOB, HyKJIEHHOBBIX
TIPOU3BOJICTB. KHCJIOT, yTJICBOJIOB,

JIMIHIOB,;
Omonornyeckoe
3Ha4YeHHe BUTAMHHOB;
OCHOBBI
OHO’HEPTeTHKH,
MOJIEKYJISIPHBIE
MEXaHU3MBI
OHOJIOrHYECKOT0
OKHCIICHUSI, OCHOBHBIC
MeTaboNnyecKue My T
cyOcTpaToB mis
MHTOXOHAPHAIBHON
BHEMUTOXOHIPUAIIBHOMN
CHCTEMBbI OKHCJICHHS,;

2. yMeTh
OCYILIECTBIISITh ACATEIBHOCTh
TI0 OTPE/ICIICHHIO
Omonorn4eckoit
6€3011acHOCTH NPOAYKIIHH,
OXpaHe ¥ U3yUYECHHIO
BIIMSTHUS TaHHOM MPOJTYKIIH
Ha OKPYXKaIOUIYIO Cpeay
JKMBbIE OPTaHNU3MBbI;
O0OBSACHITH MEXaHU3MBbI
00e3BpeKUBaAHUS
TOKCHUYECKHX BEIIECTB
9HJIOTEHHOTO U 9K30T€HHOTO
MPOUCXOKICHHST; OOBSICHSTD
nedebHOE JeiicTBre
HEKOTOPBIX JIEKAPCTB,




AHTHOUOTHKOB, BUTAMUHOB
U IPYTHX MPOJIYKTOB
OMOTEXHOJIOTHYCCKHX H
OUOMETUITTHCKUX
MPOU3BOJICTB, UCTIONB3YS
3HaHUSI O MOJICKYJIIPHBIX
mporieccax, B KOTOPBIX
MPUHUMAIOT y4acTue
JTaHHBIC MOJICKYJIBI;
aHATN3UPOBATH BO3MOKHBIE
My TH TIPEBPAIICHUSL
TIPOAYKTOB
OUOMETUITTHCKUX
MIPOU3BOJICTB B OPraHU3ME,
WCTIONIB3Ys 3HAHUS O
mpolieccax MUIIEBAPCHUS U
BCACHIBAHMUS,
ouoTpaHchopMaIuK JaHHBIX
MPOAYKTOB B OPTaHU3ME;

3. BJIaAeTh
HaBBIKAMU CAMOCTOSTEIBHOM
paboTHI ¢ OHOXUMIYECKON
JIUTEPATypOH U
CIPaBOYHBIMH MOCOOUSIMU
0 OMOJIOTHYECKOM
6e30IacHOCTH IPOTYKTOB
OMOTEXHOJIOTHUECKHUX U
OUOMETUITTHCKUX
MIPOU3BOJICTB;
KOMITBIOTEPHON TEXHUKON
MIPUMEHHUTEIBHO K
OMOXUMHUYECKUM
SKCIICPUMEHTaM; HaBBIKAMHU
paboTHI B OMOXHUMHUYECKOH
nmabopaTopHu C peaKTHBaMH,
HNOCYZOU, U3MEPUTEIILHOU
arnmnapaTypou, IpOBeIeHUs
Ka4eCTBEHHBIX U
KOJINYECTBEHHBIX
HCCIIEI0BaHUI pa3Iu4HbIX
OMOXUMHUYECKUX
nokaszaresen u
Ka4eCTBEHHOTO aHaJIH3a
TIPOAYKITUH
OMOTEXHOJIOTHICCKIX H
OMOMETUITITHCKAX
MIPOU3BO/JICTB.

TunoBbie KOHTPOJIbHBIC 3aJaHUSI WJIN HHBIE MATepPHaJIbl, HEO0X0AMMBbIE 1JIsl OLEHKH
3HAHMH, YMEHHUI, HABBIKOB M (MJHM) ONbITA JAEATEJNbHOCTH, XaPAKTEPHU3YIOIIUX ITAMbI
(popMHpOBaHUSI KOMIIETCHIIHI B polecce OCBOEHHUsI 00Pa30BaTeIbHON MPOrPaMMbl

YcrHbii onpoc:

3ansaTue 1.

1. buonornueckas Xxumust 1 ee MecTo cpean Ouosornueckux Hayk. llenmu u 3amaum
HAYKH.

2. Kpatkuit ucrtopuueckuii ouepk Omoxumuu. Paboter Ilapanensca, JlaByasbe,

Ceenbepra, Camuepa u Hoprtpoma, BapOypra, Tuzemnyca, Illenxeitmepa, Can-repa.
Brigaromuecs oTeuecTBEHHbIE OMOXHUMUKH.



3. XUMUYECKUN COCTaB M OTJIMYUTEIIbHBIE CBOMCTBA KMBOM Marepuu. Poib BOAbI B
JKU3HH.

4, [Toaxoapl kK OMOXMMHUUYECKOMY HCCIICIOBAHUIO: HMCCIEJOBAaHUE HA IIEJIOM Opra-
HU3ME, Ha OTJACIbHBIX OpraHax M TKaHAX. CyOKJIETOYHBII M MOJEKYJSIpHBIA ypPOBEHB
HCCIIEA0BaHUA.

S. HenocpencrBennoe HabII0ACHNE M METOIBI pa3IelIeHUs] B OMOXUMUH.

6. Paznenenue ¢ momonpro MmeMOpaH. YibrpaduiabTparus. Juanms.

7. VYnbrpanenTpuyrupoBaHue aHATUTHYECKOE, PEMapaTUBHOE.

8. DnekTpodopes3, pa3HOBUIHOCTH.

9. Xpomarorpadusi pacrpenenuTelbHas, HOHOOOMEHHasi, Telb-Xpomarorpadus,
adhpunHas xpomaTorpadus.

10.  XWMHKO-aHAJUTUYECKHE U CIIEKTPOCKOINHMYECKHUE METOJbI B OMOXMMHHU: KOJIO-

pumertpusi, cnekrpodoromerpusi, crnekrpoduiyopumerpusi, UKC- cnextpomerpusi, miaMeHHas
cnekrpodoromerpus, IIIP, IMP, macc- cieKTpomMeTpus.

11. PannounsoromnHsie MeTObI B OMOXuMuH, pH-MeTpusi.

12.  TlousTtue: MmonekynsipHas 6uonorusi. Ee mpeamer, uenu u 3aiaqu.

13.  OcHoBormonararoiye OTKpbITHs B MOJIEKYJISIpHONW OHOJIOTHH.

14.  IlenTtpaybHbIil HOCTynaT (1orMa) MoJeKyJIsipHOil Ouonoruu. [lepBoHavanbHBIN U

COBPEMEHHBIN BapUaHTHI.

15.  Meroabl MOJEKYyIIpHONH OMOJIOTUH.

16.  IlepBuuHas CTpyKTypa HYKJIECHHOBBIX KHCIIOT.

3ansTue 2.

1. * AMUHOKHCIIOTBL. CTpoeHHe U Ki1acCUpUKAIMs aMUHOKHUCIIOT, BXOISAIIUX B COCTaB
OEIIKOB.

2. Penkue amMUHOKHCIOTHI B Oesikax. AMHHOKHCIOTBI, KOTOpbIE€ HHKOI/Ia He
BCTpEYaroTCs B O€IKax, uX pob.

3. OU3NKO-XMMHUYECKHE CBOWCTBA aMHUHOKHCIOT: KHUCIOTHO-OCHOBHBIE CBOMCTBa,
CTEpEOU30MepHsl, ONITUYECKUE CBONCTBA.

4. *XUMHUECKUe peakIMy aMUHOTPYNI aMUHOKHMCIOT, HMHTHJIPUHOBAs peaxiiys,
peakmus Canrepa, Damana, CepeHceHa U UX 3HaUCHUE.

S. Kak paznenuts amuHOKHCIOTHL. Kak OOHapyX HUTh M KOJMYECTBEHHO H3MEPHUThH
AMUHOKHCJIOTHI.

6. benku, ponb u knaccupukays 6enKos.

1. Crnosxnble 6enku. ['pynmsl, npeacTaBUTENH.

8. [Tpocteie 6enku. I'pynmsl, mpeacTaBUTENN.

9. CgoiicTBa 6enkoB. Benmnunna u gpopma monexyn 6enka. Jlunanus 6enKoB.

10.  PactBopuMOCTb O€JIKOB.

11. *3apsn 0eIKoBOM MOJEKYIIbI, 3aBUCUMOCTb ero oT pH. M303nekTpudeckast Touka.

12.  Jlenarypauus GeJKoOB.

13. *[lepBuuHas cTpykTypa Oe€NKOB. XapaKTepUCTHKAa NENTUIHOM CBS3HU, IOJIH-
nenTusl. MHOroo6pasue OeKOB — CIIEeCTBUE U30MEPHH 10 MOCIIEe10BaTE b~ HOCTH.

14,  OOumme 3aKOHOMEPHOCTH aMHUHOKHCIOTHOT'O COCTaBa M MEPBUYHON CTPYKTYpbI
OEIIKOB.

15. Bropuunas ctpyktypa 6e1K0OB: 1Ba OCHOBHBIX THMA. Cymepcrnupain3anms,

CBEpXBTOpUYHAs CTPYKTYpa. IIoHATHE O CTPYKTYpPHBIX JIOMEHaXx.

16 . TpernyHas u 4eTBEPTUYHAS CTPYKTYpHI OeNKOB. CBSI3M, XapaKTEPHBIE IS ITUX

CTPYKTYP.

17 I'emeTnyeckuii KOJ M €ro CBOMCTBA.

18 CrpykTypa reHoMa BUPYCOB U ()aroB ¥ MEXaHU3M €ro peruinkanuu. Pazmepsl

T€HOMOB.

19 ['enom nmpokapuoT. OTKpBIThIE paMKH CUMThIBaHUA. Pazmep renomoB. CTpyKTypa

" OIICPOHHAs OpraHu3anusd rcHOMOB ITPOKApPUOT.



20

I'enoMEI mmazMun.

21 CrtpyKTypa reHoMa 3yKapHoT.

22 Pa3HOBUIHOCTH T€HOB B 9YKapPUOTUYECKOM I'€HOME.

3anstue 3

1. DepMEeHTBI, OIIPEAETIEHUE, POJIb.

2. Homenknarypa u kinaccudukanus pepmentos. [IpeacraBuremnu.

3. KadecTBeHHOE M KOMMYECTBEHHOE ompeneneHue (pepmMeHToB. EMUHUIBI aKTHB-

HOCTH, YJCJIbHasd aKTUBHOCTb, YHUCJIO 060pOTOB.

4.

CpoiicTBa (epMEHTOB: BBICOKAA APPEKTHBHOCTh, CIEUU(PUIHOCTH, TEPMOJIa-

OMJIBHOCTb, 3aBUCUMOCTH OT pH u nip.

5.

Kunetnka ¢epMEeHTaTUBHBIX peakuuid. DHepreTudyeckuid Oapbep, MOCIeaoBa-

TEIBLHOCTh COOBITHH B KaTayin3e, @epMEeHT — CYOCTPUTHBIN KOMILIEKC. Y paB- HeHHue Muxasuca-
MenTen. Vmax, Km. I'paduku Jlaitnynsepa-bepka.

6. Crpoenue (hepMEHTOB IMPOCTBIX U CIIOKHBIX. AKTHBHBIM LIEHTP, PerysssTOPHBIN
HEHTP.

7. KodepmeHTsl, mpeicTaBuTENN.

8. Mexanu3m neicTBust HepMEHTOB HA MPUMEPE XUMOTPUIICUHA U TPAHCAMUHA3.

9. MynbTudepmenTHble cucteMbl. Tpu Tuma opraHu3auuu. Perynsauus ux akTHB-
HOCTH.

10.  Huruburopsl dpepmentoB. Obpatumbie u HeoOpatumble. KOHKYpeHTHbIE U He-
KOHKYPEHTHBIE.

11.  MHruGuTOpHI THOJOBBIX, CEPUHOBBIX U METAINIOEPMEHTOB.

12.  AxruBaropsl pepmentos. [IpodepmeHTHI.

13.  IIporpamMmupyemas KJI€TOYHAasi CMEPTh: aIlloNTO3.

14.  OOparHas TpaHCKpUIILUS.

15.  MexaHu3M TpPaHCKPHUIILMHU, TPU CTaguM TpaHcKpunuuu. [locinenoBaTeabHOCTH

COOBITHH.

16.  OcobeHHOCTH TPAaHCKPUIIIUH Y SYKApHOT.

17.  Ctpoenue npoMOTOPOB NPOKAPHOT U IYKAPHOT.

18.  AxTuBauMs aMUHOKHCIIOT IPH OMOCUHTE3€E OerKa.

19.  Crpoenue pubOCOM MPOKAPUOT U FYKAPHOT.

20.  «Kauanus» BO B3aUMOJIEHCTBUM aHTUKOOH-KOJIOH.

21.  IIpoueccunr TPHK y sykapuort.

22.  IIponeccunr pPHK y npokapuor.

23. [Tpoueccunr MPHK y sykapuot. CrimaiicuHr u ajlbTepHAaTUBHBIN CIJIAHCUHT

3ansaTue 4

1. Mertabonu3m, onpenenenue, posb. Katabomusm, anabomusm.

2. [TocTymenue yriaeposa u a3ota B opranu3M. KpyroBopot azora B mpupoJe.

3. Knaccugukamuss OopraHu3MOB Ha OCHOBE HMCTOYHUKOB YIJIEPOAA, SHEPTHH U
IPUPO/IBI JOHOPOB JIEKTPOHOB.

4. Tpu craguu karabonusma.

5. Jlokanu3amus MeTaboJIMYECKUX MPOIeccoB B KieTke. KommapTMmenTanuzamus.

6. OcHoBHble nepeHocunky sHeprun: AT, HAZI®, HA/I. Makposprudeckue CBs3H.

7. Cunte3 AT®: cyberpatHoe U okucauTenbHoe pochopunupoBanue. Paciag ATO:
opto- u upodochaTHOE paclieIICHHE.

8. *docgareHs! ¥ UX POIIb.

9. *[{uks TpukapOOHOBBIX KUCIIOT, peaklnuu, pepMEHTHI.

10.  Cymmapnas peakuus L[TK, 3HaueHue, jokanuszanus B KIETKE, PETyISTOPHbIE
peakuu. AMGUOOINYECKHE PEaKIIIH.

11.  Bocnonnsromue peakiun [[TK.

12. *'muokcrnaTHEIA UK. Peakiuy, 3HaueHHe, JIOKATA3aIus B KIIETKE.



13. buonornueckoe oxucieHue. TkaHeBoe AbIXaHWE, ONPEICIICHHE, POJIb, JOKAIH-
3aI1Hs B KIIETKE.

14.  depMeHTHI U KOMIIOHEHTHI JIbIXaTEeIbHON LENU: MUPUAUH- U (IIaBUH- 3aBUCUMBbIE
JeTUAPOTEHA3bl, YOUXUHOH, KeJIEe30CEPHBIE OCNIKH, ITATOXPOMBI, IIATOXPOMOKCH/Ia3a.

15. JlprxaTeapHas [enb.

16.  Muaunmanus cuHTe3a 0elika y IPOKapUOT U DYKapHOT.

17.  Dnonramus cuHTe3a 0eIKa y MPOKapruoT U 3YKapHOT.

18.  Tepmmuuanus cunTe3a Oenka y MpoKapHoT U SYKapHOT.

19.  Jlunamuueckoe pernporpaMMHUpOBaHUE CUHTE3a OelIKa.

20.  Ko- u mocTTpaHcisroHHast MOIU (UKL OEIKOB.

21.  ®onauHr: 0OpeTeHre OEIKOM TPETUYHON CTPYKTYPHI.

22.  Tpancnopt 6enKa B SHIOIUIa3MaTHYECKOM PETUKYITyME.

3anaTue S

1. YreBospl, OnpeielIeHue, POilb, KIaCCH(PUKAIHSI.

2. MoHocaxapuabl. AucaxapHuibl.

3. *[Ipon3BOIHBIE MOHOCAXaPUIOB: CIIUPTHI, KUCIOTHI, TIFOKO3M/IbI, aMUHOCAXa- pa,
alieTUIaMuHOcaxapa.

4, *[Tonucaxapupl: Kpaxmall, TIIMKOTEH. 1eT0I03a.

5 *CrpoeHre MyperHa U TeHX0EBbIX KUCIIOT.

6. Ctpoenue 000J104€K KJIETOK pPaCTEHUM U OaKTepUil.

7. OOHapyXeHue U KOJIMYECTBEHHOE OIpe/IeNIEHUE YTIIEBO/I0B.

8 OcHoBHBIE TyTH KaTabom3Ma yriieBoaoB. AHa3poOHbIe U a3pobHbIe. bpoxke- Hue,
JIbIXaHUE.

9. *I'nmukomu3 peakunu, ¢epmeHThl. [nukoreHonus. CymMmapHas peakius, SHep-
reTUKa, JIOKAJIIN3alus B KIETKeE.

10. CymmapHas peakuusi MOJIOYHOKHCIIOTO OpOXKEHHS, DHEPreTHKa, 3HaueHHe, JIo-
KaJu3alus B KJIETKe, peryJsuus.

11. *CrnmpToBoe OpoXKeHHE, peakiuu, 3HaueHue. [Ipyrue Tambl OpoxeHus. D¢- GekT
ITacrepa.

12.  JluxoTOMHYECKHU pacraj rIroK0o3bl. DTambl. JHepreTrka. CymMMapHas peak- Iusl.

13. *OxkucaurenbHoe JeKapOOKCUJIMpPOBaHME NHpyBaTa — peakiuH, (EepMEeHTHI,
CyMMapHasi peakiusi, JJokamu3amus B kietke. [TupyBataernaporeHasHblii KOM- TUIEKC (pepMEHTOB.

14.  *Anoromuueckuil pacrag 1IOKo3bl ((ocdormokoHaTHEIM myTh). Peakium.
Jlokanuzanus B kietke. CymmapHas peaxiusl.

15.  I'nuxoneorenes. OO6X0/1HbIE peaKIUH TIIUKOJIN3A.

16.  CunTes rmkoreHa, pepMeHTHI.

17. Mob6uneuble JJHK-35eMeHThI: ciaydaiiHble IepecTpOMKH reHoMa.

18.  Tpancmosupyromuecsi 3JeMEHTB:  1S-3JIEMEeHTHI, CIIO)KHBIE ¥ TPOCTHIC

TPAHCIO30HBI.

19.  PerpoTpaHCIO30HBI.

20.  PerporeHsl.

21. 3anporpaMMHpPOBAHHBIE TEPECTPONKHN F'€HOMA.

22.  Myrauuu. X pa3HOBUIHOCTH.

23.  MyTareHsl U 3JJ0Ka4eCTBEHHBIH POCT.

24.  KanneporeHe3: 0COOEHHOCTH J€NICHUS U TpaHC(HOPMAIIUH KIIETOK.

3ansTue 6

1. Jlunuzpl, onpeaeneHue u poib.

2. *KupHble KUCIOTHI, CTPOEHHE U CBOMCTBA.

3. Knaccugukarus mTununos.

4, * ALIJITJTAIICPOJTBI.

5. *munepodochomunuabl.

6. *Currodochommmuap.



7. * MTUKOIUIVIEL.

8. *Bocka, TepreHbl, CTEPOHIBI.

9. [{uTonazmMaTuyeckue MeMOpaHsbl, poJib, CTPOCHHUE.

10.  Ananu3 JIMOUAOB U KUPHBIX KHCIIOT.

11.  OOGHapykeHHE U KOJUYECTBEHHOE OINPEICICHHE JTUTTHIOB.

12.  *Karabonusm nmunuaoB. OKUCICHHE TIUIEPOIia. AKTHBAIMS U TPAHCIIOPT KUPHBIX
KUCJIOT

13. *P-okucieHue KUPHBIX KUCIOT. Peakuuu, pepMeHTHI, JTOKaIu3anus B KIETKE.

14.  *OxucieHHe HEHACHILEHHBIX >KUPHBIX KHUCJIOT U KHCIOT C HEYETHBIM YHUCIIOM
YIJIEPOJHBIX aTOMOB.

15.  buortun, 6GnoxumMuyeckas poib. ABUTAMHUHO3

16.  KoOamamuH, OMoxuMudeckas posib. ABUTAMUHO3.

17. *KeronoBble Tema. CuHTE3 U pacnaa. Auumaos.

18.  Cwunre3 raureposia u cYUHOTO3MHA

19. CuHTE3 KUPHBIX KHCJIOT, peakiuu, Gepmentsl. Allb, cuHTETa3HBIH KOMILICKC
KHUPHBIX KHCIIOT.

20.  CXoacTBO M pa3nuuus B aHAOONM3ME M KaTabolIM3Me >KUPHBIX KucioT. CuHTE3
YKUPHBIX KHCIIOT, CBBILIE 16 yriiepoJ0B U HEHAChIILIEHHbIX. Butamus F.

21. CuHTE3 TIIULEePOIUIINIOB.

22.  CuHTe3 CPUHTOIHUITUIOB.

23.  Cunres xonecreponia. Poab xonecrepoua.

24.  lenrtpampHoe MecTO aneTii-KoA B 0OMEHE BEIIECTB.

25.  OHKOreHbl: IPOTOOHKOI'€HBI U MPOYKThl OHKOTE€HOB.

26.  Penapamus JIHK.

27. PekomMOMHAaIMA TeHETHUECKOT0 MaTepuraa.

3ansaTue 7

1. MoOHOHYKIJIEOTHIBI, CTPOCHME U poJib. HoMeHkiaTypa.

2. *[TyprHOBBIE U TUPUMHUAMHOBBIE A30TUCThIE OCHOBaHM. MUHOPHBIE a30TH- CThIE
OCHOBAHHSI.

3. *Hykneo3un au- v Tpu-pocdatsl.

4, *uAM® cunres, pacma, poJib.

5. *Mono- u aunykieotuasl kKopepmentel: ®MH, OAJl, HAJ[, HAI®D, Ko-A
CTPOCHHUE U POJIb.

6. *Kartabonn3M aMUHOKUCIIOT. TpaHCaMUHUpPOBaHHUE.

1. * Jle3aMUHUpPOBaHUE U 1€KapOOKCUIIMPOBAHNE AMUHOKHCIIOT.

8. *O0e3BpexuBanne aMMuaka. CHHTE3 MOUEBUHBI, pEaKIH, (PEPMEHTHI.

9. Oxkucnenne yrinepoanbix ckeneroB B LITK: acm, acH, riry, rm, ana, 1uc, Tpe,cep.

10.  IloctymuieHue yriaepoaHbIX CKeNeToB: JIeH, U3, Tpe, uile, Bajl, MET, apr, TUC, Mpo.

11. Karabonusm den u tup.

12. Du3umomnaTtuu B oOMeHe (heH U THP.

13.  Karaboym3Mm ImyprHOB.

14.  KartaGonu3M NMPUMHITHOB.

15. CuHTE3 3aMEHUMBIX aMUHOKHUCIIOT: TITY, TJIY, ajia, acH, acll, TUP.

16.  CwunTes cep U M.

17. @donmeBas KHUCIOTa, CTpOCHHE. | MIOBUTAMHUHO3, OMOXHMMHUYECKas PpOJib.
ITABK, cynbdamuasr, [TACK.

18.  HcxomHbIe MPOIYKTHI B CHHTE3¢ HE3aMEHIUMBIX aMHHOKHUCIIOT.

19.  CuHTe3 NUpUMUIMHOBBIX HYKJICOTUIOB.

20.  CuHTE3 MypHUHOBBIX HYKJICOTHIOB

21.  OO6pa3zoBaHue 1€30KCUPUOOHYKIICOTHI0B

SausaTue 8



1. Buramunsbl, ompeneneHue, HOMEHKIATypa, kiaccuduxamus, poisb. [IpudnHbI
TUMIOBUTAMUHO3A.

2. BopopactBoprmble BUTaMUHBL. ACKOpOMHOBAs KUCIIOTA.

3. ’KupopactBoprMbie BUTAMUHBI.

4. KonunuectBenHoe onpezeneHue 1 0OHapy>keHUE BUTAMHHOB.

S. ['opMoHBI, ompeaeneHue, poiib, KIacCUPUKAIM, XUMUYECKas MPHUpOJA, IMpel-
CTaBUTEJIH.

6. CryneHu 1 MexaHu3M JIeHCTBUS TOPMOHOB.

7. ['unoTtanomMuveckrie TOPMOHBI: CTATUHBI, TUOSPUHBI, XUMUYECKasi IPUPOJIA, POJIb.

8. ['opmons! runousa.

9. ["'opMOHBI IIUTOBUAHON M TAPAIIUTOBUIHOM JKEJIE3bI.

10.  T'opMOHBI HAATIOYECYHUKOB.

11.  IlomoBble TOPMOHBI.

12. I'opmonsI pactenuit, Mukpoopraau3moB. ['opmononsl. [IpocrarianiuHeL.

13.  T'enernueckas MHKEHEpUS: €€ METO/BI.

14.  TlonumepasHas LenHas peaklys.

15.  Kuonuporanue JIHK.

16.  JlocTmkeHUS M MEPCICKTUBBI TEHETHYCCKON MHIKCHEPHH.

0) KontpoJsibHbie padoThi:

3ansaTue 1

Nel

1. Hanumwure cTpykTypHyI0 Gopmyny ¢pparmenta PHK.

2. J1as 9ero npu BeIIECICHUH I€30KCUPUOOHYKIICONTPOTEHHA U3 CEJIE3EHKU B paCTBOP JT00aBIISIOT
uUTpar?

Ne2

1. Hamumure ctpykTypHyto ¢popmyiny ¢pparmenta JJHK.

2. Kakame KOMIOHEHTHI MOXXHO OOHApyXHTh B COCTaBe J€30KCHPHUOOHYKIICONMPOTEHHA W3
CEJIE3EHKU?

Ne3

1. Hamumwure ctpykTypHyto ¢popmyiny ¢pparmenta PHK.

2. OOHapyxeHHUe U KOJIMYECTBEHHOE ONpPECIICHHE HYKICHHOBBIX KUCIIOT.

Neq

1. Ilepsuunas crpykrypa JIHK. IloBTophl, mnamuuapombl. 3aKOHOMEPHOCTH IEPBUYHOI
ctpyktyps! JJHK.

2. Kaxk oOHapy>XUTh B pacTBOpE ITypPUHOBBIE OCHOBAHUS?

NeS

1. Bropuunas crpykrypa JAHK. Tunsl cnupaneit. CBs3u, cTaOUIM3UPYIOMINE 3Ty CTPYKTYPY.
OO6pa3oBaHue cynepcnupaie.

2. Kaxk o0HapyKUTh MPUCYTCTBHE B PACTBOPE JI€30KCHPHOO3BI?

Ne6

1. Tperuunas crpykrypa JJHK — 3 ypoBHs.

2. Kak 0OHapyXHTb NpPUCYTCTBHE B J€30KCHPHOOHYKJICONPOTEHHE OCTAaTKOB (hocdopHOit
KHUCJIOTHI?

Ne7

1. ®wusuko-xumuueckue cporictea JJHK.

2. Jlns 4ero mpu BbIIENEHUU J€30KCHUPHOOHYKICONPOTENHA NP TOMOTEHHU3AIMU J100aBISIOT
nuTpat?

Ne8

1. JHenarypanus IHK, runepxpomusiii 3¢dexT, rubpuansais HyKJI€HHOBBIX KHCIIOT.



2. Kakwe KOMITOHEHTHI MOXKHO OOHApPY)XHTh B COCTaBe J1€30KCUPHOOHYKJICONMPOTEHHA,
BBIJIEJIEHHOTO U3 CEJIE3EHKU?

Ne9

1. Pacumdposka nepsuunoii ctpykrypsl JJHK o merony Makcama-I uns6epra.

2. Kak o0HapyXuUTh HaJIM4ue B paCTBOPE MYPUHOBBIX OCHOBAHUIA?

Nel0

1. BelaeneHue U OYUCTKA HYKJIEUMHOBBIX KUCIIOT.

2. Hanummre ¢pparment crpykryps JJHK.

Nell

1. KauecTtBeHHOE OOHApY)KEHUE U KOJIWYECTBEHHOE OIPEesICHIE HYKICHHOBBIX KUCIIOT.

2. Hanmummwmre ¢parment ctpyktypsl PHK.

Nel2

1. Hammmmure ctpykTypHyto hopmyny ¢pparmenta JJHK.

2. Jlas 4ero mpu BbIIEIECHUH J€30KCUPHOOHYKJICONPOTENHA NP TOMOTEHHU3AIMU J100aBISIOT

uUTpat?

Nel3

1. lleHTpanbHBIA MOCTYNAT MOJEKYJIsipHOW Ouonioruu. [lepBoHAYaNbHBIE U COBPEMEHHBIH
BApUAHTHI..

2. Kakue KOMIIOHEHTBI MOXXHO OOHapYyXHUTh C IOMOIIBIO XMMHUYECKMX peakIHUil B cocTaBe
NE30KCUPUOOHYKIICOIIPOTEHHA U3 CEIC3EHKH?

Nel4

1. Bropuunas crpykrypa JHK. Tumbr cimpaneii. CBsi3u, cTaOMIM3HPYIOIINAE 3Ty CTPYKTYPY.
OO6pa3oBaHue cynepcnupaiei.

2. Kaxk o0Hapy>XUTh B pacTBOpE ITypPUHOBBIE OCHOBAHUS?

Nel$s

1. Csepxcnupanuzanus JJHK. Tononzomepassl.

2. Bropuunas crpykrypa JHK. Tuns! cnupaneii. CBa3u, cTaOUIM3UPYIOLIUE 3TY CTPYKTYPY.
OObpazoBaHue cynepcrnupanei.

Nel6

1. Makpomonekymnspras crpykrypa PHK. IlepBuunasi, BTopu4Hass U TpeTHYHas CTPYKTypa
OJIHOLIETIOYEUHBIX U AByXxuenoyeuHslx PHK.

2. Kak 0OHapyXWTb TPUCYTCTBHE B JE30KCHPHUOOHYKJICOMPOTEHHE OCTATKOB (ochopHOH
KHCIIOTHI?

Nel7

1. [enarypanus JIHK, runepxpoMHuslii a3 pexT, rudpuan3aiust HyKJI€HHOBBIX KUCIIOT.

2. Jlns 4ero mpu BBINENEHUH Je30KCHUPHOOHYKICOTPOTENHA NP TOMOTEHH3AIMH JT00aBISIFOT
uurtpar?

Nel8

1. Pacmmdposka nepsuunoii ctpykrypsl JJHK no merony Makcama-I'uns6epra.

2. Hamummre ¢pparment crpykrypsr JJHK.

Nel9

1. Meroas! ananuza nepuuHoi ctpykTypsl JJHK u PHK.

2. Kakue KOMITIOHEHTBI MOXXHO OOHapYXUTh C IOMOINBIO XMMHUYECKHX peakIMil B cOCTaBe
N€30KCUPUOOHYKIICOIPOTEUHA U3 CEIe3E€HKN?

Ne20

1. Bwuast PHK: TPHK, pPHK, MPHK, rsPHK, muPHK.

2. Kak 0OHapyXHTb NPUCYTCTBHE B JI€30KCHPHOOHYKJIECONPOTEHHE OCTAaTKOB (hocdopHoit
KHUCJIOTHI?

3austue 2
Nel
1. T'eneruueckuii KOI U €ro CBONMCTBA.



2. depMeHTHI peruTuKaIuu

Ne2

1. Crpykrypa reHomMa BUPYCOB U (paroB 1 MEXaHU3M €ro PeIrIMKalHH.

2. Knaccudukaiys moBTOPSIOMIMXCS OCIEI0BATEIHOCTEH reéHOMA 3YKapuoT.

Ne3

1. TI'enom mpokapuor. OTKpbITBIE paMKu cuuThiBaHuA. Pa3zmep reHomoB. CTpykTypa H
OIIEpOHHAsI OpPraHKU3aLUsl TEHOMOB IIPOKAPHUOT.

2. TlocnenoBaTenbHOCTh COOBITHI PETUTUKAILIMH Y TPOKAPUOT.

Neq

1. T'enomsl mazmun.

2. PerynsaTopHble 10CIE10BAaTEIbHOCTH 3YKapUOTUYECKHUX reHoB THmna |l.

NeS

1. CrpykTypa reHoMa 3yKapHuor.

2. TlocnenoBaTenbHOCTh COOBITHI PETUTUKAILIMH Y TPOKAPUOT.

Ne6

1. Pa3HOBHUIHOCTH T'€HOB B 3YKapHOTUYECKOM F€HOME.

2. T'eHOMBI MUTOXOHAPUI U XJIOPOILIACTOB.

Ne7

1. TlonsTHe reHa U HEOJHO3HAYHOCTb MTOHATHUS «TE€H».

2. OmuOKM MpH PeTUTUKAIMN U X HCIIPABIICHHE.

Ne8

1. TI'enom. OcoOeHHOCTM MPOKAPUOTHUYECKOTO MU HSYKapUOTHYECKOro reHoMoB. IlonsTue
UHTPOHBI U SK30HBI.

2. Cocras u corictBa JIHK-mommmepas.

Ne9

1. depMmeHTHI perIuKaLum.

2. T'ereporennocts PHK. O6muii mnan ctpoenus PHK.

Nel0

1. OcHoBHBbIE 3Tanbl CTAHOBJICHHS MOJIEKYJISIPHOM OMOJIOTMH KaK HAyKH.

2. Crpoenne TPHK. [letnn u ctebnm, ux ¢pyakuuu. Tperndnas ctpykrypa TPHK.

Nell

1. T'enermueckas posb JIHK. Pabots! ['puddura, I8epu ¢ corpynHukamu.

2. Tera-mexanusm perukanuu. IlocnenoBarenbHOCTh COObITHH. CKOPOCTH PEIUIMKALINY.

Nel2

1. CgoiicTBa reHETUYECKOI O KOJIa.

2. Penukanys o MEXaHU3MYy KaTsIIEToCs KOJbIA.

Nel3

1. OcoGeHHOCTH perTUKAINK Y DYKapHOT.

2. llonsTHe reHa U HEONPEAEIEHHOCTH B 3TOM MOHATHUH.

Nel4

1. OwmmOku npu peruIMKaluy U X UCIpaBJICHUE.

2. PacmmdpoBka renernueckoro koaa Hupendeprom.

Nels

1. Crpoenune pPHK u pubocom npo- u sykapuot. beaku u PHK pubocom. ITonarcomsr.

2. lleHTpanbHBIN MOCTYNIAT MOJIEKYISAPHON OUOIOTHH.

Nel6

1. Meroasl MOJEKYISPHONW OHONOTHY.

2. ®epMeHTHI pPeTIHKAIIHH.

Nel7

1. T'enom. OcoOGeHHOCTHM MPOKAPUOTHYECKOTO U HYKapUOTHYECKOro reHoMoB. I[lonsTue
WUHTPOHBI U DK30HBI.

2. Tera-mMexaHu3M peruiukanuu. [locienoBaTenbHOCTh COOBITHI. CKOPOCTh PETUTUKAIIHH.



Nel8

1. Cocras u cBoiictBa JJHK-nonumepas.

2. Ctpoenne pPHK u pubocom npo- u 3ykapuor.
Nel9

1. Tlonsrtue ren. HeolHO3HAYHOCTH 3TOTO MOHSATHSI.
2. PacumdpoBka renernyeckoro koaa Hupenbeprom.
Ne20

1. CsoilicTBa reHETUYECKOTO KOJA.

2. OmuOKM Npu pervIMKaiy U UX UCIIPaBJICHUE.

3ansarue 3

Nel

1. Crpoenne MOHOIIMCTPOHHOM U mojuicTponHoid MPHK.
2. OcobeHHOCTH TPAaHCKPUIIHH Y SYKapHOT.

No2

1. Crpoenne MPHK oBanbOymuHa KypHIIbl.

2. J1HK-3aBucumas PHK-nomumepaza. Ctpoenue, PyHKIIMOHUPOBAHUE.
Ne3

1. OrtkpsiTHe, cTpoenue u poias MPHK.

2. llpoueccunr TPHK y mpokapuot u 3ykapmor.

Neq

1. Crpoenue mpomoropa.

2. IIpoueccunr pPHK y npokapuoT u s3ykapuoT.

NeS

1. Tpu cTtaguu TpaHCKPUIILUU: TIOCIEI0BATEIBHOCTh COOBITUH.
2. Oco0eHHOCTH TPAaHCKPUIILMH Y SYKAPHOT.

Ne6

1. CxopocTh ¥ TOUHOCTH TPAHCKPUIILIHH.

2. Tlpoueccunr MPHK.

Ne7

1. HWHruOutopsl TpaHCKPUIILIUU.

2. Mansle snepusie PHK. Pu6o3umsr.

Ne8

1. Crpoenune moHouMCTpoHHOM 1 nonuuucTponHoit MPHK. Creiicepsl.
2. Mamnsie sinepabie PHK. Pu6osnmsr

Ne9

1. Crpoenne MPHK oBanbOymuHa KypHIIbL.

2. IIpoueccunr MPHK.

Nel0

1. OrtkpsiTue, ctpoenue u poiab MPHK.

2. Tlpoueccunr pPHK y nmpokapuoT u 3ykapHorT.

Nell

1. Ctpoenue mpomoTopa.

2. OcobeHHOCTH TPAaHCKPUIINH Y SYKApHOT.

Nel2

1. Tpu ctanuu TPaHCKPUIILMU: IOCIEIOBATEIBHOCTD COOBITHIA.
2. Tlpoueccunr TPHK y mpokapuor.

Nel3

1. CkopocTh U TOYHOCTH TPAHCKPHUIIIIHH.

2. JIHK-3aBucumas PHK-nonumepasza. Ctpoenue, GyHKIMOHHUPOBAHUE.
Nel4



1. MHruGuTopbl TPaHCKPUIIIIUH

2. TlocrmenoBarenbHOCTh COOBITHIA TPU TPAHCKPHITIIUU Y SYKAPUOT.
Nel5

1. Crpoenne MPHK oBanbOymuHa KypHIIBL.

2. Tlponeccunr TPHK y nmpokapuoT u sykapHor.

Nel6

1. OrtkpsiTue, ctpoenue u poias MPHK.

2. Ilpoueccunr pPHK y npokapnoT u 3ykapHorT.

Nel7

1. Ctpoenue nmpomoropa.

2. Oco0eHHOCTH TPAHCKPUIILIUHU Y IYKApHUOT.

Nel8

1. Tpu cTaauu TpaHCKPUIILUU: TOCIEI0BATEIBHOCTH COOBITUH.
2. Ilpoueccunr MPHK.

Nel9

1. CkopocTh U TOYHOCTH TPAHCKPHUIILIHH.

2. Maeie saepusie PHK. Pu6o3umsi.

Ne20

1. HHruGuTophl TPAaHCKPHUIIIIUH.

2. Ilpoueccunr MPHK.

3ansarue 4

Nel

1. Tpaucmsauus. Otansl. Poixs TPHK, MPHK, pubocom. CkopocTh TpaHCIsIIUU.

2. HWaruburopsl cuHTE3a 0eIKa: CTPENTOMUIIMH, TETPALIUKIIUH, XJI0paM()EHUKOI, 3pUTPOMHIIUH,
MypPOMUIIMH, OalUTpalMH, TYHUKAMULUH, TUQOTEPUNUHBIA TOKCHUH, PUIMH. MeXaHu3M Hux
EUCTBUSL.

Ne2

1. Axruanus u nepenoc amuHokuciot Ha TPHK. Amunoanun-tPHK-cunrterasa.

2. Crpoenue 1 HyHKIMOHUPOBaHKE |aC-omepoHa KUIIEYHOW MaIOYKH.

Ne3

1. AHTHKOIOH «Kad4aHUS) BO B3aUMOIEHCTBUU «KOJOH-aHTUKOIOH.

2. Ponb xommiekca Oenka, akTuBUpytotero karadbonusm ¢ TAM®. Karabonuyeckas penpeccusi.

Neq

1. ®yukumoHanbHble ydacTku pudocom. [Tonmucomsl. CKOPOCTh CHHTE3a MOMUIICTITUAHON IISTIH.

2. Mexanm3M (QyHKIHOHUpPOBAHUS W cTpoeHus trp-omepona. Kopempeccop. CrtpoeHune u
MEXaHH3M pabOThI ATTEHBIOATOPA.

Ne5

1. Wuummanus cunte3a Oenka. dopmunmernonuH-TPHK. VYuactok wxummanum na MPHK.
Konous! nannmanuu. 30 S u 70 S vHUIIMATOPHBIN KOMIUTIEKC. DaKTOp MHUIHAIIHH.

2. Mexanusm uHIyKIUH lac-omepona.

Ne6

1. Wuummanus cunte3a Oenka. dopmunmernonuH-TPHK. VYuactok wxummanum wa MPHK.
Konous! mannmanuu. 30 S u 70 S vHUIIMATOPHBIN KOMIUTEKC. DaKkTOp MHUIHAIIHH.

2. Ko- u noctrpancnsuuonHbie Moaudukamu 6enkos. @opmuiasa, Tucyibhon3zomMepasa.

Ne7

1. Tepmunamusi cuntTe3a Oenka. Komonbl-repmuHatopbl. DakTopsl BBICBOOOXKAECHUSA. Poib

enTuauATpancgepasbl.

2. Perynsmus cunHTe3a Oenka Ha ypoBHE TpaHCKpUNIMH. KOHCTUTYTUBHBIE U WHAYITUOEIbHBIC
OenKu.

Ne8

1. Tpaucnoprt Genka BHyTpb Ki1eTkH. CUTHaNIbHAS MTOCIIE0BATEIbHOCTh CEKPETUPYEMOTO Oellka,



perientop pubocoMbl Ha MeMOpaHe, puOodOpHUHBI, TPUIATEHBIN Oeok. CUrHaI-y3HAIOIIas
YacTHUIa, BPEMEHHBIN 3alpeT 3JIOHTALUH.

2. Ko- 1 nocrrpancisnronabie Moaudukanuu 6emkoB. Dopmuiiasa, 1ucysbhonzomMmepasa.

Ne9

1. Waummmanus cuHTe3a Oenka. dopmunmernoHuH-TPHK. VYwyactox wnammmanumum na MPHK.
Konous! nannmanuu. 30 S u 70 S uHUIIMATOPHBIN KOMIUIEKC. DaKTOp MHUIHALIHH.

2. HematpuuHblii CHHTE3 MENITUIOB HA IpuMepe rpamuiuarnHa C.

Nel0

1. AHTHUKOIOH «Ka4aHHS» BO B3aUMOJECHCTBUU «KOJIOH-aHTHUKOIOH.

2. Crpoenue u HyHKIHOHUPOBaHKE |aC-omnepoHa KUIIEYHOW MaIOUKH.

Nel1

1. Tpaucmsuus. Oransl. Pons TPHK, MPHK, pubocom. CkopocTh TpaHCISLUU.

2. Crpoenue u QpyHKIIHOHUpOBaHKE laC-oriepoHa KUIIEYHOMN MaJO0UYKH.

Nel2

1. AxkruBanms u nepenoc amuHokuciaot Ha TPHK. AmMunoanun-TPHK-cunTeTa3a.

2. HemaTtpuuHbIlii CHHTE3 IENTHIOB HA MpuMepe rpamutuanaa C.

Nel3

1. AHTUKOIOH «Ka4aHH» BO B3aMMOJICHCTBUU «KOJOH-aHTHUKOIOH.

2. Ko- u noctrpancnsunonssie Moaudukamu 6enkos. @opmuiasa, JucyibhonzomMepasa.

Neld

1. ®yukumoHanbHble ydacTku pudocom. [Tonrcompl. CKOPOCTh CHHTE3a MOMUIIECTITUAHON IISTH.

2. Perynsmus cunTe3a Oenka Ha ypOBHE TpaHCKpUNIUH. KOHCTUTYTUBHBIC WU WHAYITUOCIHHBIC
OeJIKHu.

Nel5

1. Wammmanus cuHTe3a Oenka. dopmunmernoHuH-TPHK. VYyactox wnammmanum na MPHK.
Konons! nannmanuu. 30 S u 70 S uHUNIMATOPHBIN KOMIUIEKC. DaKTOp MHUIHAIIHH.

2. OcobenHoctu (pyHKIMOHUPOBAHUS ara-OMepoOHa.

Nel6

1. Dransl cunTe3a 6enka. OCHOBHBIE COOBITHSA, TPOUCXOASIINE HA KaXI0M JTarle.

2. OyHKIMOHAJIBHBIC YYACTKH pUOOCOM.

Nel7

1. Perenepanus gakropa 3JI0OHTalUH.

2. Pempeccus cunTesa Oenka Ha mpumMepe trp-omnepoHa.

Nel8

1. Tpaucnoprt Oenka BHYTpb KiieTkH. CUTHANIbHAS MTOCIIEI0BATEIbHOCTh CEKPETUPYEMOTo Oernka,
penientop pubocomsl Ha MemOpaHe, pubodopHHbI, MpUyaIbHbIN O0enok. CUrHaiI-y3Haomas
4acTHUIa, BPEMEHHBIN 3alpeT 3JIOHTallUH.

2. Ponb xomriekca Oenka, akTuBHpyromiero karadoan3m ¢ TAM®. Katabonmudaeckas pernpeccusi.

Nel9

1. Unummmanus cuate3a Oenka. dopmunmetrnoHuH-TPHK. VYwyactox unmmmanmum na mMPHK.
Konouns! nannmanuu. 30 S u 70 S uHUIIMATOPHBIN KOMILIEKC. DPakTOp MHUIMALINU.

2. Mexanm3M (QyHKIHOHUPOBAHUS W cTpoeHus trp-omepona. Kopempeccop. CrtpoeHune u
MEXaHH3M pabOoThI ATTEHBIOATOPA.

Ne20

1. AHTHKOIOH «Ka4yaHUS» BO B3aMMOJECHCTBHH «KOJIOH-aHTUKOIOH.

2. Mexanu3m uHayKimu lac-omepona.

3ausTue 5

Nel

1. Twumbl nepecTpoKy T€HOB: MyTallMH, PEKOMOWHAIIUYA U TPAHCTIO3UITUH.
2. JlocTmKeHUs TeHHON MHXKEHEPHH.

Ne2



1. TouxoBble MyTaMu: 3aMEHBI, €N, BCTABKH, TPAHCBEPCUHU, TPAH3UIMHU. Monyamiye u
neranbHble MyTalui. CIIOHTaHHOE A€3aMUHUPOBAHHE IIUTO3MHA.

2. BexTopsl TeHOB: TUIa3MUIbI, (hary.

Ne3

1. Myrarensl: a30THCTas KUCJIOTA, AIKUIUPYIOUINE areHThl, aHAJIOTH a30THCTBIX OCHOBAaHHIA,
THJIPOKCUIIAMUH, aKPHJIUH.

2. OobpatHas Tpanckpunuus. Mcnornp30BaHue ee B reHETHUECKON HHIKEHEPHH.

Neq

1. MyrareHns! u 310KadecTBEeHHBIN pocT. Tect Ditmca. OOpaTHBIE MyTaIUH.

2. Hfr-knerku.

NeS

1. Penapamus Mmyrauuii Ha IpUMepe CHOHTAHHOTO JI€3aMUHHPOBAHNS IIUTO3MHA U JIMKBHUJIAIIIH
TUMHHOBBIX IUMEPOB.

2. Kak nomy4aror renst? bubmmoreka JIHK sykapuor.

Ne6

1. Penapanus casura pamku. CynpeccopHble MyTaluu. MeXreHHas Cylnpeccusi.

2. Tpauchopmanus. TpancayKuus ¢ yyacTHEM JTU30T€HHBIX (HaroB A U L.

Ne7

1. PexomoOunanus JJHK. Mogens Xoauaes.

2. Ilnasmupel. PasnoBuanoctn mno ¢yHkuusM. Pomes B kierke. KoHbroraTuBHBIE U
HEKOHBIOTATUBHBIC TIa3MUIbI.

Ne8

1. OO6mas renernyeckas pekomOunanus E. coli. Mexanusmer. Hfr-xaerku.

2. Tpancnosunus JHK. Tpancnozonsl. Ctpoenue Tpancno3ona Tn3.

Ne9

1. Twumnsl nepecTpoiKy T€HOB: MyTallUH, PEKOMOMHAILIMY U TPAHCIIO3UIIUH.

2. OobpatHas Tpanckpunuus. Mcnotnp30BaHue ee B FeHETHUECKON HHIKEHEPHH.

Nel0

1. ToukoBble MyTallMM: 3aMEHBI, JeNEeI1H, BCTaBKU, TPAHCBEPCHM, TPpaH3ULUHU. Monuaiue u
neraibHble MyTanui. CIIOHTaHHOE JI€3aMUHUPOBAHHE IIUTO3MHA.

2. Ilnasmunel. PasnoBuaHoctw mno ¢yHkuusaM. Pome B kierke. KoHbroraTtuBHble U
HEKOHBIOTATHBHBIE TIJIa3MH/IBL.

Nell

1. MyrareHsl: a30THCTasi KHCJIOTA, aJKWIAPYIONINE areHThl, aHAJIOTH a30THUCTBHIX OCHOBaHUA,
THJIPOKCUIIAMUH, aKPHJIUH.

2. Tpanchopmanms. TpaHCIyKIHS C y9acTHEM JIM30TEHHBIX (aroB A H L.

Nel2

1. Myrarensl u 3m0KadecTBEHHbIHN pocT. Tect Ditmca. OOpaTHBIE MyTalIUU.

2. Kak nonyuatot renst? budaunoreka JJHK sykapuort.

Nel3

1. Penapamus myrauuii Ha IpUMepe CIOHTAHHOT'O J1I€3aMUHUPOBAHUS LIMTO3MHA U JIMKBUAALUU
TUMHUHOBBIX JITUMEPOB.

2. UYro takoe pexomOuHaHTHBIE JJHK?

Nel4

1. Penapamus casura pamku. CyrnpeccopHble MyTallii. MeXreHHasi Cylpeccus.

2. OOpatHast TpaHCKpUNIHs. VcIOTIBb30BaHME €€ B TCHETHYECKOW WHKCHEPHH.

Nels

1. PexomOunanus JJTHK. Mogens Xomumaes.

2. BexTtopsl reHOB: TU1a3MuU/Ibl, (Gary.

Nel6

1. Oo6mas reHernyeckas pekomounanus E. coli. Mexanusmer. Hfr-xinetku.

2. JlocTvKeHUs TCHHON MH)KCHEPHH.



Nel7

1. Tumbl mepecTpoiiku TEHOB: MyTaIluU, PEKOMOMHAIIMH U TPAHCIIO3UITUH.

2. BexTopsl TeHOB: TUIa3MUIbI, (hary.

Nel8

1. TouxoBble MyTalMu: 3aMEHbI, JeJIELUU, BCTABKHU, TPAHCBEPCUHU, TPAH3UIMHU. Moryamniye u
netanpHble MyTauuy. CIIOHTaHHOE 1€3aMUHUPOBAaHUE LIUTO3MHA.

2. Tpancnozunus JJHK. Tpancrno3oHsl.

Nel9

1. Myrarensl: a30THCTas KUCJIOTA, AIKUIUPYIOUINE areHThl, aHAJIOTH a30THCTHIX OCHOBAaHHI,
TUAPOKCUIIAMUH, aKPUJIUH.

2. Kaxk nmomyyvarot rensr? bubmmoreka JIHK sykapuor.

Ne20

1. MyrareHns! u 310KadecTBeHHBIN pocT. Tect Ditmca. OOpaTHBIE MyTaIHH.

2. Tpanchopmanus. TpaHcayKIus ¢ y4acTHEM JTHM30TCHHBIX (aroB A U |L.

3ayeTHO-IK3aMEeHAIHOHHbIE MaTepuaidbl [Jisl NPOMEXKYTOUHOIl  aTTecTanuu
(3x3ameH/3a4eT)

BOl'[pOCbI AJI MOATOTOBKH K 3aHATUAM U 3aqéTy:

1. buonoruueckast XuMHs U €€ MECTO Cpelid Onosiornueckux Hayk. Llenu u 3amaum HayKu.

2. Kparkuit ucropuueckuit ouepk Omoxumuu. PabGotsl Ilapanensca, JlaByasbe, CBenOepra,

Camuepa u Hoptpona, BapOypra, Tuzenumyca, Illenxelimepa, Canrepa. Brimarommecs

OTE€YECTBEHHbIE OMOXMMHUKH.

XHUMHUYECKUH COCTAB M OTINYUTEIIbHBIE CBOMCTBA JKUBOM MaTepuu. PoJib BOJIBI B )KU3HU.

[Tonxonpl kK OMOXMMHYECKOMY HCCIIEIOBAHUIO: MCCIEIOBAaHHE Ha LIEJIOM OpraHu3Me, Ha

OTIENBHBIX OpraHax U TKaHsX. CyOKIeTOUHBIA M MOJICKYJISIPHBII YPOBEHb UCCIICIOBAHUSI.

HenocpencrteenHoe HaOII0A€HNE U METOBI pa3/iesieHus] B OMOXUMUHU.

Paznenenne ¢ momomipo MeMOpan. Ynerpadunsrpanus. Juanus.

VYnbTpaneHTpudyrupoBaHue aHATUTUYECKOE, TTPEenapaTHBHOE.

Onektpodopes, pa3sHOBUAHOCTH.

Xpomarorpadust pacuperenuTenbHas, HOHOOOMEHHas, reib-xpomarorpadus, addunnas

xpomarorpadus.

10. XuMHKO-aHATUTUYECKHE U CHEKTPOCKOMUYECKHUE METOJbl B OMOXMMHH: KOJIOPUMETPHS,
cuektpodoTomerpusi,  crnekrpoduyopumerpusi,  HMKC-cnektpomerpusi,  1iaMeHHas
cnektpodoTomerpus, IIIP, AMP, macc-ciekTpoMeTpus.

11. PammomzoromHbie MEeTOABI B OMoxumuu, pH-meTpusi.

12. * AmuHokucnoTel. CTpoeHue u Kinaccudukaryss aMUHOKUCIIOT, BXOSIIUX B COCTaB OEIKOB.

13. *Pemxne aMHHOKHCIIOTHI B OelKaXx. AMHHOKHCIIOTBI, KOTOPbIE HUKOT/JIa HE BCTPEYAIOTCS B
OenKax, UX poJib.

14. Dusuko-XxUMHYECKHE CBOMCTBa AMHUHOKMCIIOT: KHCJIOTHO-OCHOBHBIE CBOMCTBA,
CTEpEOU30MEpHS, ONITUIECKUE CBONCTBA.

15. *Xumuyeckue peaxkiuy aMHUHOTPYII aMHUHOKHCIOT, HUHTHUAPWUHOBAS DPEAKIMs, pPeaKIUs
Canrepa, Oamana, CepeHceHa U UX 3Ha4Y€HUE.

16. Kak pa3mennte aMHUHOKHCIOTHL. Kak OOHapyXWTh W KOJHYECTBEHHO W3MEPUTh
AMUHOKHCIIOTBHI.

17. benkwu, posib u Kiaccuukanmsi OEIKOB.

18. Crnoxwnble Oenku. ['pynmnsl, mpeacTaBUTENH.

19. TIpocteie Genkn. ['pynmsl, MpeacTaBUTEIH.

Hw

©CoNo O

20. CsaoiicTBa OenkoB. Bennunna u gpopma mosekyn Oenka. J{nanus Oenkos.
21. PactBOpUMOCTH OEJIKOB.
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*3apsin 6€IKOBOIM MOJIEKYJIbI, 3aBUCUMOCTH ero oT pH. M3o3nekTpruueckas Touka.
Jlenatypanus OeIKOB.

*[lepBuuHas cTpykTypa OenKoB. XapakTepUCTUKAa NENTUIHOW CBSA3HM, MNOJUICHTHIIBI.
Mmoroo0pasue 6eKOB — CIIEICTBUE H30MEPUU TI0 TIOCIIE0BATEIEHOCTH.

*O0111e 3aKOHOMEPHOCTH aMUHOKHUCIIOTHOTO COCTaBa U MEPBUYHOM CTPYKTYPBHI OEIIKOB.
Bropuunas cTpykTypa G€NKOB: JiBa OCHOBHBIX THIA. Cynepcrnupanu3anis, CBEpXBTOPHUIHAS
cTpykrypa. [IoHsTHE O CTPYKTYpHBIX JOMEHAX.

TpernuHast ¥ 4eTBEpPTUYHAS CTPYKTYPHI Oe/IKOB. CBA3H, XapaKTePHBIC IS STHX CTPYKTYP.
OuucTka GEJIKOB — OCHOBHBIE ATAIlbI.

Onpenenenre aMUHOKHCIOTHOT'O COCTaBa U IEPBUYHOM CTPYKTYphI OEIKOB.

Omnpenenenne MOJIEKYJISIPHON Macchl, BTOPUYHOM, TPETUYHON U YETBEPTUYHON CTPYKTYpbI
OEIKOoB.

Kak oOHapyxuTh 6e10K. MeTo/1bl KOJIMYECTBEHHOTO OIIpeIeIeHuUs OEIKOB.

®depMeHTHI, OIpeIeNIeHUEe, POJlb.

*Homenknarypa u kinaccudukanus pepmentos. [IpencraBureny.

KayecTBeHHOE 1 KOJIMUYECTBEHHOE olpeienieHue pepMeHToB. EAMHUIBI aKTUBHOCTH,
yZeIbHasi aKTUBHOCTb, YUCIIO 00OPOTOB.

CaoiicTBa epMEHTOB: BbICOKas 3 (PEKTUBHOCTD, CIIEHU(PUIHOCTD, TEPMOJIAOMIHHOCTD,
3aBUCUMOCTB OT pH u ap.

*KuneTtuka pepMEeHTAaTUBHBIX peakLuil. DHepreTuueckuil 6apbep, NoCIe10BaTEIbHOCTh
coObITuii B Katanuze, DepmMeHT — CyOCTpUTHBIN KOMIUIEKC. Y paBHEHHE Muxasiuca-
Menten. Vmax, Km. I'pacduku Jlaitnyusepa-bepxka.

Crpoenne (pepMEHTOB MPOCTHIX U CIOXKHBIX. AKTHBHBIMH LIEHTP, PETYJISATOPHBIN IIEHTD.
*KodepmeHTBI, IpeICTaBUTEIIHN.

Mexanu3m neicTBus (PepMEHTOB Ha MPUMEPE XUMOTPUIICHHA U TPAaHCAMUHA3.
*MynbTu(epMEHTHBIE CUCTEMBI. TpU THIA OpraHu3aiuu. Perynsanus ux ak THBHOCTH.
Wuruburopst pepmentoB. Ob6parumbie n HeoOpaTuMbie. KOHKYpeHTHBIE U
HEKOHKYPEHTHBIE.

NHrubuTopsl THONOBBIX, CEpPUHOBBIX M METANIOPEPMEHTOB.

AxTtuBaTopbl pepmeHTOB. [IpodepMeHTHI.

*MOHOHYKJIEOTH/IbI, CTpOEHHE U posib. HoMeHkmatypa.

*I1lyprHOBBIC I TUPUMHUANHOBBIE a30TUCTHIE OCHOBaHUSA. MUHOpPHBIE a30THCTHIE OCHOBAHUSI.
*Hykneo3uaau- u Tpu-¢pocdarsl.

*nAM® cunres, pacna, poib.

*MoHo- u quHykneoTu 6 kopepmentsl: PMH, GAJ], HAJl, HAJI®, Ko-A cTpoenue u posb.
*VYrieBoabl, onpeaenaeHue, poib, Kilaccuukanus.

*MoHocaxapuabl. 1UcaxapHuabl.

*[Ipon3BOIHBIE MOHOCAXAPHJIOB: CIIUPTHI, KUCIIOTHI, INIFOKO3U/IbI, aMUHOCAXapa,
alieTuIIaMuHOCaxapa.

*Tlonrcaxapuabl: Kpaxmal, TTUKOTeH. LEJUTI0I03a.

*CtpoeHne MypenHa U TeHX0EBbIX KHCIIOT.

Crpoenne 000104YeK KJIETOK pacTeHUI U OaKTepHid.

ObHapykeHue 1 KOJIMYECTBEHHOE OIPEe/IeIeHHE YIIeBOI0B.

JIunuapl, onpeaeaeHue 1 poib.

*XupHble KUCIOTHI, CTPOEHHE U CBOICTBA.

*Krnaccugukanus JIUIII0B.

* ALIMIITITATIEPOJTBI.

*muuepodocoaunusl.

*Chunrodpochonunupl.

* TUKOJIMITHIBI.
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*Bocka, TeprieHbl, CTEpOUIBI.

[{uTorna3mMaTuyeckue MeMOpaHsbl, poJib, CTPOCHHE.

AHanu3 JUIUI0B U KUPHBIX KUCIIOT.

OOHapyxeHHe U KOJINYECTBEHHOE OIpe/Ie/ICHHIE JTUIUOB.

Merabonu3Mm, onpenenenue, posib. Kataboausm, anaboim3m.

[Toctynienue yriepona u a3ota B opranu3zM. KpyroBopor a3zora B IpupoJe.
Krnaccudukanus opraHu3MoB Ha OCHOBE HCTOYHUKOB YIJIEPO/Ia, SHEPTUU U TPUPOIBI
JIOHOPOB AJIEKTPOHOB.

Tpu craguu karabonmsma.

Jlokanuzanus MeTaboIMYeCcKUX MpoIeccoB B kieTke. KommapTmeHTanusanus.
*OcnoBHble niepeHocunku sHeprun: AT®, HAA®D, HA/l. Makposprudeckue CBs3H.
*Cunte3 AT®: cyberpaTHoe U okuciuTenbHoe dhochopunupoBanue. Pactiag AT®: opro-
nupodochaTHOE pacierieHue.

*®ocdareHsl U UX POJIb.

*L{1KT TPUKapOOHOBBIX KUCIIOT, peaknH, (DepMEHTHI.

*Cymmapnas peakius L[TK, 3naueHue, tokanu3anus B KJIETKE, PETyJIATOPHBIE PEaAKIIUH.
Amdpubonndeckne peakuuu.

*Bocnonastomue peakuuu L{TK.

*I'muokcHIIaTHBIM LUKII. Peakiinu, 3HaueHue, JIOKAIM3aIUs B KIETKE.

*buonorunueckoe okucieHue. TkaHeBOe JAbIXaHUE, ONPEAeTICHUE, POJIb, TOKAIU3AIHS B
KJIETKE.

*MepMeHThI U KOMIIOHEHTHI JIbIXaTeIbHOM 1eTH: MUPUAUH- U (IIaBHH-3aBUCHMbIE
JETUIPOTeHA3bl, YOUXHHOH, )KeJIe30CEPHbIC OeNTKU, IIUTOXPOMBI, IIUTOXPOMOKCHIA3a.

* JIpIxaTenbHas 1eTb.

OxwucnurensHoe GochopunrpoBanne, MEXaHU3M. XeMHUO-OCMOTHYECKAs TEOPHUs
COTIPSIKCHHUS.

OxcureHassl.

[TumeBapenue. CynHocTh. OEPMEHTHI KENYAKa, MOIKETYJOUHOM KeJe3bl U KUIICUHUKA.
[TumeBapenue 6enkoB. CrnenupuyHOCTh MpoTeas3. AKTUBAILMS npogepMeHToB. BeackiBanue
aAMUHOKHCIIOT.

[TumeBapenue yrneBogos. O6mas cxema. KoHeuHble IPOAYKTHI.

ITnmeBapenue xxupoB. @epmeHThl. Posb sxenun. BeaceiBaHye )KUPHBIX KUCIIOT.
[InmeBapenne HYKJIEMHOBBIX KUCIIOT: HYKJI€a3bl, HYKI€OTUAA3bl, HyKJI€O3U1a3bl.
OcHoBHbIE TyTH KaTaboJIM3Ma yIJIeBOA0B. AHAaPOOHbBIE U a3poOHBIe. bpoxkeHue, TpIxaHue.
*'mukonu3 peakuuu, pepmeHTsl. [ Tukorenonn3. CymmapHas peakiiysi, SJHepreTHKa,
JIOKAJIN3alHsl B KIIETKE.

*CyMMapHas peakiys MOJIOYHOKUCIIOro OpOXKeHuUs1, SJHEpreTUKa, 3HaueHue, JOKaIu3alus B
KJIETKE, PEryJIsIusl.

*CnupToBoe OpokeHue, peakiiuy, 3Hauenue. Jpyrue tunsl opoxxenus. DPDext [lacrepa.

* JINXOTOMUYECKUIA pacnaj II0Ko3bl. Jtanbl. DHepreTrka. CymMmapHas peaxiusl.
*OkucnuTenpHoe JeKapOOKCHIMpPOBaHUE MNMUpPYyBaTa — peaklUud, (epMEeHThl, cyMMapHas
peakiys, JoKanu3anus B kietke. [lupyBataeruiporeHasHblii KOMIUIEKC (GepMEHTOB.

* AmoToMu4eckuil pacnaj rioko3sl (pocdormokoHaTHbINA MyTh). Peakiuu. Jlokanu3zanus B
kietke. CymmapHas peaxiusi.

*KaTtabonu3m nunuaoB. OKHCIeHHE TIauLeposa. AKTUBAIMS U TPAHCTIOPT KUPHBIX KUCIOT
*B-okucaeHe KUPHBIX KUCIOT. Peakuinu, GepMeHThI, JTOKaTu3alus B KJIETKE.

*OKucIIeHue HEeHACBHIIEHHBIX JKUPHBIX KHCIOT M KUCIOT C HEYETHBIM YHCIOM YIIIEPOIHBIX
aTOMOB.

buotun, Onoxumuyeckast pojib. ABUTAMUHO3

100. KobanamuH, OMoXuMHIecKast poiib. ABUTAMIHO3.
101. *Keronossle Tena. CuHTE3 U pacnaa. AIUI03.
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*Karabonm3m aMMHOKHUCIIOT. TpaHCaMHHUPOBAHHE.

* Jle3aMUHUpPOBaHKE U JIeKapOOKCHIUPOBAHUE aMHUHOKHUCIIOT.

*O6e3BpexxuBanne ammuaka. CHHTE3 MOUYEBHHBI, PEaKIUU, (EPMEHTHI.

*Oxkucnenne yrnepoansix ckeneros B LITK: acm, acH, rity, rm, ana, iuc, Tpe,cep.
*TlocTyruieHne yriepoaHbIX CKEJIeTOB: JIeH, JIu3, Tpe, uie, Bal, MET, apr, TUC, MPO.
*Karabonusm deH u tup.

*JH3uMonaTuu B ooMeHe (eH u Tup.

*Karaboau3M mypruHOB.

*Karaboam3M MUpuMHUTTHOB.

*'mukoHeoreHe3. OOXOIHBIC PEAKITUU TIUKOJIN3A.

*CuHTE3 IIMKOTreHa, ()epMEHTHI.

Perynsiuust cuHte3a u pacnana riaukoreHa. Ponb AM® u nporewmHkuHas. MHcynuH,
aJipeHaJIMH, TJIOKaroH.

*Cunre3 MmypeuHa, 4 ctaauu. MTHruOuTopsl CHHTE3a MyperHa: [IUKJIOCEPUH U EHUIIMITUH.
*CuHTe3 IIMIeposia U chuHOro3uHa.

*CHHTE3 XKUPHBIX KHUCIIOT, peakiuu, ¢pepMmeHTsl. AllB, cHHTETa3HBI KOMILIEKC YKHPHBIX
KHCJIOT.

*CXOJCTBO M pa3Nu4us B aHA0OJIM3Me M KaTabomu3Me XUPHBIX KUCIOT. CHHTE3 KUPHBIX
KHCIIOT, CBBIIIE 16 Yriiepo10B ¥ HeHACKIIIEHHBIX. Butamus F.

*CHHTe3 INIULEePOTUIHIOB.

*CuHTe3 CPUHTOIHUIUIOB.

*Cunre3s xonectepoina. Ponb xonecrepona.

LenTtpansHoe MecTo aneTuin-KoA B oOMeHe BeliecTs.

*CuHTE3 3aMEHUMBIX aMUHOKHCIIOT: Ty, IJIM, ajla, acH, acll, THP.

*CuHTE3 cep | IJIH.

*@onmeBas KUCIOTa, CTpoeHHME. [ umoBuTamMmHO3, Omoxumudeckas poib. I[IABK,
cynbpamusl, [TACK.

*McxoaHble TPOAYKTHI B CHHTE3€ HE3aMEHUMbBIX aMUHOKHUCIIOT.

*CHHTE3 MMPUMHUINHOBBIX HYKJICOTH]IOB.

*CHHTE3 MypUHOBBIX HYKJIEOTH]IOB.

*(O0pa3oBaHue 1€30KCUPUOOHYKIICOTUIOB.

Buramunbl, ompeneneHue, HOMEHKIAaTypa,  kiaccudukanusi, poib.  [Ipuumnbsl
TUIIOBUTAMUHO3A.

BogopactBopumbie BUTaMUHBL. ACKOPOMHOBAs! KUCIIOTA.

’KupopacTBopuMbie BUTAMUHBI.

KonunuecTBenHoe onpesenieHne 1 00HapyKeHNE BUTAMUHOB.

I'opmoHBI, onpenenenre, poiib, KIacCH(PUKAIUs, XUMUYecKasi PpUpoJa, MPeICTaBUTEIH.
CryneHu u MeXaHu3M JIEHCTBUS TOPMOHOB.

['umoTtanoMuvecke TOpMOHBI: CTATUHBI, THOCPUHBI, XUMUYECKAsi IPUPOJIA, POIIb.

I'opmoHbI runodusa.

['opMOHBI IUTOBUAHON U NAPAILIUTOBUIHON KEJIE3BI.

['opMOHBI HAITOYEYHUKOB.

[Tos10BBIE TOPMOHBI.

I'opmonsI pactennii, MuUkpoopranu3mMoB. ['opmonouibl. [TpocTrariananHel.

[Tonsarue: MmonekynsipHas 6uonorus. Ee npeaMer, Leiau u 3a1a4H.

OcHoBoIOJIararoIne OTKPHITUS B MOJIEKYJIIPHONW OMOJIOTHH.

LenTpanpHblii ToOCTynaT (gorma) MoJEKynsspHOM Ouonoruu. IlepBoHAuUaNbHBIA WU
COBPEMEHHBIN BapUAHTBHI.

MeToabl MOJIEKYJIIPHON OMOJIOTHH.

[lepBuuHas CTpyKTypa HyKJIEHMHOBBIX KUCIIOT.

KomMnbroTepHslif aHaN3 HYKJICOTHAHBIX TOCIIE0BATEIbHOCTEMN.

MakpomounekynspHas crpykrypa JJHK.



148. [Tomamopduszm aoitHoM crimpanu JTHK.

149. Paznoo6pasue popm JHK.

150. Ceepxcrmpanuzanus JJHK. Tormounzomepassbr.

151. Pa3znoBuaHOCTH MOBTOpsioLIUXCs mocneaoarenbHocteld B JJTHK aykapuor.

152. ®usuko-xumuueckue cpoiictBa JIHK: Benwmumaa Mosexys, pacTBOPUMOCTh, J€HATYpAIHS,
TUNEepXpoMHbIH 3 ek, rubpuansanus meneu.

153. Bunet PHK: TPHK, pPHK, MPHK, rasPHK, muPHK.

154. MakpomonexynsapHas crpykrypa PHK. IlepBuunasi, BropuuyHass U TpeTUUHasl CTPYKTypa
OJIHOLIENIOYEYHBIX U JAByx1enoyeyHbix PHK.

155. Konuenuus: mup PHK.

156. Pacnipeenienue KoAUPYIOIIEro MaTepraia B IeM04YKaxX HYKICUHOBBIX KUCIIOT.

157. MeToibl BbIICTICHUS U OYUCTKU HYKJICHMHOBBIX KHCIIOT.

158.'eHeTnueckuii KOI M €ro CBOKMCTBA.

159. CtpykTypa reHoMa BUPYCOB U ()aroB 1 MEXaHMU3M €ro peruimkanui. PasmMepsl reHOMOB.

160.T'enom mnpoxapuoT. OTKpbITHIE paMKH cudThiBaHus. Pa3zmep reHomoB. CTpykTypa u
OTIEpOHHAs OPTaHMU3ALMsI TEHOMOB IPOKAPHOT.

161. T eHOMBI TUTA3MULI.

162. CtpykTypa reHoMa 3yKapHoT.

163. Pa3HOBUAHOCTH T'€HOB B 9YKapUOTHYECKOM T'€HOME.

164. PerynaropHsie IOCIEOBATEIBHOCTH DYKapUOTHYECKIX TeHOB Thna II.

165. 'eHOMBI MUTOXOHIPHI M XJIOPOILIACTOB.

166. Kimaccudukarus moBTOPSIOMIUXCS TOCIICI0BATEILHOCTEH TEHOMA 3YKapHOT.

167.IIporpamma: reHom yenoBeka. OCOOEHHOCTH YeTOBEUYECKOI0 FTeHOMA.

168. depMeHTHI peTIKAIUH.

169. ITocnenoBaTenbHOCTh COOBITUH PEIIIIMKAIIUU Y TIPOKAPHOT.

170. OcoOeHHOCTH PETUTHKAIH Y 3YKapHOT.

171. Pennukanus TeJIOMEPHBIX Y4aCTKOB.

172. TIporpammupyemasi KI€TOYHasi CMEPTh: arlonTo3.

173. O6paTHas TpaHCKPHUIILIUS.

174. MexaHu3M TpaHCKPUIILUH, TPU CTaIUU TpaHCKpuniuu. [locnenoBareabHOCTb COOBITHIA.

175. OcobeHHOCTH TPAHCKPUTINH Y 3YKapHOT.

176. Ctpoenue mpoMOTOPOB MPOKAPHOT B IYKAPHOT.

177. AxTuBanus aMUHOKHCIIOT TIpH OMOCHHTE3€ Oelnka.

178. Ctpoenue pubOCOM MPOKAPUOT U FYKAPHOT.

179. «kKauanus» BO B3aUMOICHCTBUM aHTUKOIOH-KO/IOH.

180. Maunmanus cuaTe3a OeKa y MpoKaproT B yKapHoT.

181. DnoHranus cuHTe3a 6e1Ka y IpoKapruoT U 3YKapHoOT.

182. TepmuHanus cuHTE3a O€TIKA Y IPOKAPUOT U SYKApHUOT.

183. lunamuueckoe penporpaMMUpOBaHUE CUHTE3a OelKa.

184. Ko- 1 mocTTpaHcusuonHas Moau(uKaus OeinKoB.

185. ®onunr: obpereHue 6IKOM TPETHUHON CTPYKTYPHI.

186. TpancropT Oenka B 3HJIOIIA3MATHIECKOM PETHKYITYME.

187.Perynauus cuaTe3a 6eiKa Ha ypoOBHE TPAHCKPHUIILIUH Y TPOKAPHOT.

188.1lo3uTBHAs peryisinus CUHTE3a Oellka Ha YpOBHE TPAHCKPUNIMKA Yy TPOKAPHOT
(aHTUTEpMHUHALIUS U CUHTE3 ceUPUUECKUX G-(PaKTOPOB).

189. HeratuBHast peryssinus cCHHTe3a Oellka Ha YpOBHE TPAHCKPHUIIMU Y MPOKapHOT. MHIyKIms
Ha npumepe lac-onepoHa.

190. HeratuBHast peryisinus cuHTe3a Oellka Ha YpOBHE TPAHCKPHUIIIMH y MTPOKApHOT. Penpeccus
Ha npumepe trp-ornepoHa. MexaHU3M aTTEeHbIOAIINH.

191./IBoiiHast perymsmmsi CHHTe3a Oelka Ha YpOBHE TPAHCKPHUIIHH Yy TPOKAPHOT:
(YHKIIMOHMPOBAHHUE ara-ONepoHa.

192. Perynsnus cuHTe3a O€lIKa y SYKapHOT.



193. IIpoueccunr TPHK y sykapuor.

194. TIponeccunr pPHK y npokapuor.

195. IIpoueccuar MPHK y sykapuot. CrijtalicHHT ¥ alIbTepHATUBHBIN CIUIAHCHHT.
196. Mo6umibnbie JIHK-351eMeHThI: ciydaliHble IepeCTPONKH reHOMa.

197. Tpancno3upyromuecs 31eMeHThI: 1S-3J1eMeHThI, CJI0XKHBIE U MPOCTbIE TPAHCIIO30HBI.
198. PerpoTpaHCcrio30HEI.

199. Perporensl.

200. 3anporpaMMUpOBaHHbIE IEPECTPOIKU TeHOMA.

201. Mytaruu. X pa3HOBHIHOCTH.

202. MyTareHsl 1 3J10Ka4eCTBEHHBIN POCT.

203. Kanneporenes: 0COOCHHOCTH JISTICHUS U TPaHCPOPMAIIUH KIIETOK.

204. OHKOTeHBI: MPOTOOHKOTEHBI U MIPOJAYKTHl OHKOT€HOB.

205. Pemapanus JIHK.

206. PexoMOMHALINS TEHETUYECKOTO MaTepHaa.

207.T'eneTnveckas MH)KEHEPHS: €€ METOIbI.

208. [TonmmmepazHast merHasi peaKIusl.

209. Knnonuposanue JIHK.

210. JTocTrKeHUs ¥ TIEPCIIEKTUBBI T€HETUICCKON HHKCHEPHUH.

Kpurepun oueHnBanusi pe3yJabTaToB 00y4eHHUs

Kpurepun oneHnBaHus 1o 3a4ery:

«3auYTeHO» TOIYYaeT CTYIACHTY, €CIIM OH JaJ TOJHBIN, pa3BepHYTHIH OTBET Ha BCE
BOIIPOCHI MJIM €CJIM OH JIaJl HETOJHBIC WJIM HETOYHBIC OTBETHI, HO OTBETHJI HAa YTOYHSIOIINE
BOTIPOCHI, & TAK)KE BBITIOJIHIII IIPOTPAMMY 3aHSTHIHA.

«He 3auTeHO» MOJy4aeT CTYAEHT, €CJIHM OH Jal HETOJHbIE WM HETOYHBIC OTBETH M HE
OTBETHJI Ha YTOYHSIOIIME BOMPOCHI, €CIM OH HE OTBETWJI HM HA OJUH BOIPOC, a TaKXKe HE
BBINOJIHWJI IPOTpaMMy 3aHITHH.

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX MHAMBUIYATbHBIX ICUXO()U3UUECKUX 0COOEHHOCTEH.

— Ip¥ He0OXOMMOCTH HHBAIH/IAM | JIUT[AM C OTPaHUIEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEJOCTABIISAETCS JOMOJHUTENFHOE BpeMs /7S MOATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TIPOBENICHUH TPOILIEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHsI MHBAIMIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pPOBBS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMUA 0OCOOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWIOB TPOIEIypa OICHUBAHUS pPE3YJIbTaTOB OOYYEHHUS TIO JUCHUIUIMHE MOXET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienrypa orneHMBaHUsI Pe3yIbTAaTOB OOYYEHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJI0) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, agaNTUPOBAHHBIX K OTPAaHUYEHHUSM WX 370POBbS W BOCIPHUSITHS
uHpOpMaLUu:

J171st TUTT C HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JI71st T ¢ HApyIIEHUSIME OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B (hpopMe 2IIEKTPOHHOTO IOKYMEHTA.



JlaHHBII TIepeYeHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

5. IlepevyeHnb y4eOHOI JIuTepaTypbl, HHPOPMALMOHHBIX PeCypPCOB H T€XHOJIOTHil

5.1. YueOnas n1uteparypa
1. buonornueckast xumus . yueouuk / A.Jl. Taranosuu, D.U. Onenxuii, H.}O. Konesanosa, B.B.
JleneBuu ; pen. A.Jl. TaranoBuya. - 2-¢ u3., ucnp. - Munck : Beimmiimas mkona, 2016. - 672 c.
. Wi - bubimorp.: ¢. 654. - ISBN 978-985-06-2703-2 ; To e [DnekTponHsIit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=235731

2. buoxumus: yueOHUK I CTYIGHTOB MeauiinHCKuX By30B / o pea. E. C. CesepuHa. - 5-¢
u3., ucnp. u jgom. - Mocksa : 'DOTAP-Menua, 2016. - 759 c. : win. - ISBN 978-5-9704-3762-9
JIJist OCBOCHUS TUCITUTUIMHBI MHBAJTUAAMHE U JIMIIAMUA C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMU
3JI0POBbSI UMEIOTCS U3JJaHUS B JIEKTPOHHOM BHJIE€ B DJIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX
«Jlanp» n «Opai».

3. MonekyssipHast Ouosorust: yaeOHuk st ctyaeHToB By30B / A. C. Konnues, I'. A.
CeBacTbsiHOBA. - 2-€ u31., ucnp. - M. : Akagemus, 2005. - 397 c. - bubmauorp. : c. 393-395. -
ISBN 5769519657

4. KyxkoBa, A.I'. MosekynspHasi OMoJIorus: y4eOHUK ¢ ypakHeHussMH U 3anadamu [ A.T .
Kykosa, H.B. Kuszuuenko, JI.I'. 'opoxoBa. - Mockga ; bepnun . Jlupekr-Menua, 2018. - 269 c. :
Wi, Tabm. - bubmmorp. B kH. - ISBN 978-5-4475-9674-3 ; To ke [DnexTponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=488606

5.2. llepuoanueckasi JuTepaTypa

Vkazviearomea — newamuvle  nepuoouveckue uzoanus u3z  «llepeuns  neuammuwix
nepuoouyeckux — uzoaumui, xpaumswuxca 6 @onde Hayunoti  6ubnuomexu  KyoI'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snexkmponnvie nepuoduseckue uz0anus, ¢ yKkasanuem
aopeca cauma 21eKMPOHHOU BEPCUl JHCYPHANLA, U3 0A3 OAHHBIX, OOCMYN K KOMOPbIM umeen
Kyory:

Basel nanueix kommnanun «Mct Bero» hitp://dlib.eastview.com
Onekrponnas oudbanoreka GREBENNIKON.RU https://grebennikon.ru/
"Journal of Biological Chemistry" (Balt., 1905-),
"Biochemistry” (Wash., 1964-),
"Archives of Biochemistry and Biophysics" (N. Y., 1942-),
"Biochemical Journal™ (L., 1906-),
"Bulletin de la Société de Chimie Biologique™ (P., 1914-),
"Giornale di Biochimica" (Rome, 1955-),
. "Acta Biological et Medica Germanica"(Lpz., 1959-),

10. "Journal of Biochemistry". (Tokyo, 1922-).

11. «buoxumus u mukpooduosorus’ (M., 1965-),

12. "BronnereHb SKCIepUMEHTaNbHON Ononoruu u Meauimabr" (M., 1936-).

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ€ COBpPeMeHHbIe Npo(eccHOHAIBHBIE 0a3bl
AAHHBIX M HHGOPMALHOHHBbIE CIIPABOYHBIE CHCTEMBI
J1eKTPOHHO-0ubInoTeYHble cucTteMbl (IBC):

1. DBC «HOPAWTY https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ruy https://www.book.ru
4
5

CoNoOAEWNE

9BC «ZNANIUM.COM» www.znanium.com
9BC «JIAHDb» https://e.lanbook.com



https://www.kubsu.ru/ru/node/15554
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/

6.
7.
8.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.
24,
25.
26.
27.
28.
29.
30.

31.
32.

Knaccudukarus pepmenron — http:// www.xumuk. ru/biologhim/ 057. html
Odwurnmansubiii cant MIOITAK — http:// www. iupac. org

NurterpupoBannas Cucrema Mudopmarnmonnsix PecypcoB Poccuiickoit Aka- nemuun
Hayx — http://isir. ras. ru/.

Bcepoccutickuit Mactutyt Hayunoii u Texanueckoit Mndopmarun

(BUHUTU PAH) — http://www. viniti.msk. su/.

Wuctutyt buooprannueckoit Xumun PAH — http://www.ibch. ru/.

Kadenpa xummueckoit Du3umonorun MI'Y — http://www.enzyme. chem.msu. ru/.
HayuHno-uccnenoBatenbckas 1abopatopusi OMOCHHTE3a U OMOMHXKeHepUs (epMEHTOB —
http://www.ken.ru/tat_ru/ universitet/nir/ bbf.ru.html

HayuHno-uccnenoBatenbckas 1abopaTopusi HHXXEHEPHON YH3UMOJIOTUU —
http://www.ken.ru/tat_ru/ universitet/nir/ ien.ru. html.
http://www.orenipk.ru/kp/distant_vk/docs/2_1 1/bio.html
http://www.orenipk.ru/kp/distant_vk/docs/2_1_1/bio.html

Bcepoccutickuit Unctutyt Hayunoit u Texunueckoit Undopmanuu (BUHUTU PAH) —
http://www.viniti.msk.su/.

I'enomuka, mpoTreoMuka, 6MonHpopmaTrka : HAayKu HOBOTO BeKa [ DNIEKTPOHHBIH
pecypce]. - Pexxum nocryna: http://medgazeta.rusmedserv.com/2001/26/article_522.html
Kumynes, . ®. OO61ias 1 MOJEKyJIsIpHas reHeTHKa [ DnekTpoHHsIid pecype] / Y. .
Kumynes. - Pexxum nocryna: http://www.nsu.ru/education/biology/genetics/
Nurerpuposannas Cucrema Mudopmarnmonnsix PecypcoB Poccuiickoit Akagemun Hayk
— http://isir.ras.ru/.

Jlexuus 15. I'eneTrika, MoneKysipHast OMONIOTHSA, TeHHAs UHXKEHEepUs [ DIeKTPOHHBIN
pecype]. - Pexxum nocryna: http://tainimirozdania.ucoz.ru/publ/1-1-0-10

Mapromuc, JI. b. [Touemy MBI He TOHMMAEM KUBYIO KJIETKY, WM Mudbl MOJIEKYIIPHOM
Ouosioruu [ DNEKTPOHHBIN pecypc]. - Pexxum nocryna:
http://vivovoco.rsl.ru/VV/PAPERS/NATURE/MARGO.HTM

Macnak E.H. Pemenue 3ama4 1o MOJIEKyJIsIpHONH OHMOJIOTHH U T€HETUKE [ DIEKTPOHHBIN
pecypc]. - Pexxum noctyna: http://bio.1september.ru/articles/2009/06/11

Moii reHOM: Hay4yHO-TIONYJISIPHBIN MOPTaJl O FeHETUKE [ DIIEKTPOHHBIHN pecypc]. - Pexum
noctyna:http://mygenome.ru/news/

Monekyssipras ouosorust / ®on 3Hanuit «JIoMoHOCOBY [DeKTPOHHBIN pecypc]. -
Pexxum noctyma: http://www.lomonosov-fund.ru/enc/ru/encyclopedia:0140:article
HayuHno-uccienoBarenbckas 1abopaTopusi OMOCHUHTE3a U OMOMHKeHepUs (PepMEHTOB —
http://www.kcn.ru/tat_ru/universitet/nir/bbf.ru.html

[IpakTuueckas MonekysapHas Ouoyiorus [ ANeKTpoHHBIN pecypc]. - Pexxum moctyma:
http://molbiol.edu.ru/

Crnucok opymoB «I'eHeTuka u MoJieKyssgpHasi ouonorusi». - Pexxum gocrymna:
http://www.geneforum.ru/

http://www.molecbio.com/

http://molbiol.edu.ru/review/01_01.html
http://www.twirpx.com/files/biology/molecular/

http://molbiol.ru/

IIpodeccnonanbubie 0a3bl JAHHBIX:

o ukwnE

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunast snextponnas 6udiunorexa (HIB) http://www.elibrary.ru/
ITomHOTEKCTOBEIE APXUBBI BEAYHIUX 3allaAHbIX HAYYHBIX )XYPHAJIOB Ha Poccuiickoit

nnaT(bopMe HayuHbIX xypHasioB HOMKOH http://archive.neicon.ru



http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/

7.

HanuonanpHass  2yeKTpoHHass  OMOMMOTEKa  (IOCTYym K DJIEKTPOHHOW  OMOIMoTeKe

nuccepraiuii Poccuiickoit rocynapcersenHoi oubnmoreku (PI'B) https://rusneb.ru/

8.
9.

[Ipesuaenrckas 6ubanoreka um. b.H. Ensruaa https://www.prlib.ru/
OnexrponHas koyweknus Okcdopackoro Poccuiickoro @onma

https://ebookcentral.proquest.com/lib/kubanstate/home.action

10.
11.
12.

Springer Journals https://link.springer.com/
Nature Journals https://www.nature.com/siteindex/index.html
Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

13.
14.
15.
16.
17.
18.

Springer Materials http://materials.springer.com/

zbMath https://zbmath.org/

Nano Database https://nano.nature.com/

Springer eBooks: https://link.springer.com/

"Jlekropuym TB" http://www.lektorium.tv/

Yuupepcurerckas uHpopmarmonnas cuctema POCCHUS http://uisrussia.msu.ru

HNudopMannoHHbIe CIIPABOYHBIE CHCTEMbI:

1.

KoncynpranT [litoc - cipaBouHas mpaBoBasi cucTeMa (JIOCTYIH IO JOKaJIbHOM CEeTH C

KOMIThIOTEPOB OUOIMOTEKH )

Pecypcbl cBOOOAHOTO 1OCTYHA:
1. AmepukaHckas nateHTHas 6a3a qaHHbIx hitp://www.uspto.gov/patft/
2. TloaHble TEKCTHI KAaHACKUX auccepTanuid hitp://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. MHMHHCTEPCTBO HayKH U BBICIIEro oOpa3zoBanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii moptan "Poccuiickoe oopazosanue” http://www.edu.ru/;
6. Hudopmamnmonnas cucrema "ExnHoe 0KHO JOCTyMa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xoyutekius mudpoBbix 00pa3oBaTenbHbIX pecypcos http://school-collection.edu.ru/ .

8. ®denepanbHbI HEHTP HHPOPMAITHOHHO-00pa3oBaTenbHbIX pecypcos (http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBeHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"OG6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaIoHHbIH mopTan "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTHYeCKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

12. Cnosapu u suimkioneauu http://dic.academic.ru/;

13. OOpa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3akonompoekt "O6 oOpazoBanuu B Poccuiickoit ®eneparmn'. Borpock! u oTBeThI hitp://Xn--
273--84d1f.xn--plai/voprosy i_otvety

15. Kypnan «Monekvnspaas 6uonorusy PAH http://www.molecbhio.com/
16. XXypHan «MonekyisipHasi TEHETUKA, MUKDOOUOJIOTHUSL U BUPYCOJIOTHSD)
http://www.medlit.ru/journal/106

17.

CoOcTBeHHBbIE 2JIEKTPOHHBbIE 00pa3oBaTe/ibHble U MHGopManHoHHbIe pecypebl KyoI'Y:
1. Cpena MOAYJIBHOTO TUHaAMHUYecKoro ooydenus http://moodle.kubsu.ru
2. baza yueOHBIX MJIaHOB, y4€OHO-METOIUYECKUX KOMILJIEKCOB, ITyOJIUKAIMi U KOHpEpEeHIUH
http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIMOHHBIX pecypcoB Kadenpsl HH(HOPMALMOHHBIX 00pa30BaTEIbHbBIX
TexHojorui http://mschool.kubsu.ru;
4. DnexTpoHHbI apxuB qokymeHToB KyoIl'Y_http://docspace.kubsu.ru/
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5. DnekTpoHHBIE 00pa3oBaTeNbHbIE PeCcypChl Kadeapbl HHYOPMAINOHHBIX CHCTEM U TEXHOJIOTHUI
B oOpazoBannu KyOI'Y wu HayuyHo-meroamyeckoro skypHaia "IIKOJIBHBIE TOJlbI"
http://icdau.kubsu.ru/

6. MeToanueckue yKa3aHus JJisi 00y4alomUXCsl 0 0CBOEHHUIO TUCIIUIIIMHBI (MOTYJIs)
1. JlaboparopHast pabota

* 03HAaKOMUTKCS C TEMOM, 11eJIbI0, 3a7jauaMu PadoOThI;

* 03HAKOMUTBCA C MIPEAII0KEHHBIMH TEOPETUUECKUMHU BOIIPOCAMHU

* U3YYNUTh COOTBETCTBYIOLIMI JIEKIMOHHBIN MaTepual;

* U3YYUTb OCHOBHYIO JIUTEPATYPY B COOTBETCTBUU C TEMOM U CIIUCKOM;

* U3YYUTh JONOJHUTEIBHYIO JIUTEPATYPY B COOTBETCTBUHU C TEMOU U CIIUCKOM;

* 03HAKOMUTBCA C MIPAKTUYECKUMHU 33JaHUSIMU U XOJIOM UX BBIMIOJTHEHUS;

* 03HAaKOMUTKCS C MPEAJIOKEHHBIM 000pYI0BaHHUEM;

* BBITIOJIHUTH TPEUIOKCHHBIE MPAKTUYECKUE 3aJaHMsI B COOTBETCTBHHU C XOJ0OM PaOOTHI;
* MUCbMEHHO 0()OPMUTH BBIMOJIHEHHYIO PadOoTYy, CIeTaTh CTPYKTYPUPOBAHHBIEC BBIBOIbI
2. CamocTosTenbHas padota

- 03HAKOMUThCA ¢ TeMO# U Bonpocamu CP;

- U3Y4YNUTh COOTBETCTBYIOIMI JIEKIIMOHHBIN MaTepHall;

- U3YYUTh OCHOBHYIO JIUTEPATYPY B COOTBETCTBUU C TEMOM U CIIUCKOM;

- U3YYUTh JIONOJIHUTEIBHYIO JIMTEPATYPY B COOTBETCTBUU C TEMOU U CIIUCKOM;

- MUCbMEHHO 0()OPMHUTH BBHIMOJIHEHHYIO PadOoTYy, cIeTaTh CTPYKTYPUPOBAHHBIE BHIBOJIBI.

B ocBoeHMHU TUCHMITIMHBI MHBAIWAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro MaTepuara.

I/IH[[I/IBI/IIIyaJII)HI)IC KOHCYJIbTalUKM 110 HOPCAMCTY ABJIAKOTCA Ba’XHBIM Q)aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOyUYEHHs U YCTAaHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MCXKAY NOpernoaaBaTciicM U O6yT-IaIOHII/IMCH HHBAJIMLJIOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

B ocBoenun JAUCHUIUIMHBI MHBAJIWJAMH W JIMOAMU C OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBbsi OOJIBIIOEC 3HAYCHHE HWMEET WHIMBHAYyalbHas ydeOHas padora (KOHCYIbTAIMH) —
JIONIOJIHUTEIBHOE Pa3bsICHEHNE Y4eOHOro MaTepuaa.

WupuBuayanbHble KOHCYJIBTAllMM IO MpPEAMETY SBISAIOTCS BaXXHBIM  (aKTOPOM,
CHOC06CTByIOHII/IM HHIUBUAYaIU3allun O6y‘I€HI/I$I MU YCTAHOBJICHUIO BOCIIUTATCIIbHOI'O KOHTAKTa
MEXIy IpernojaBaTesieM M OO0y4aloIUMCs WHBAJIMIOM WM JIMIOM C OrPaHUYEHHBIMHU
BO3MOXHOCTSAMHU 3J0POBbA.

7. MaTrepuajibHO-TEXHUYECKOE o0ecriedeHne 1Mo AUCHUILIHHE (MOAYJII0)

HaumenoBaHue crienuaIbHbIX OCHAIEHHOCTH CIENUATbHBIX IMepedeHb TUIEH3HOHHOTO
HOMEIICHHH HOMEIIECHHH POrpaMMHOT0 00€eCIICUEHUsI
VYuebHbie ayJIUTOPHU Juist | Mebens: yueOHast Mmebeb Microsoft Windows

NPOBENeHNUsI 3aHITHI JeKimoHHoro | TexHuueckue cpencrBa obyuenus: | Microsoft Office
tuna. JlekunonHas ayauropust 425 | IpoeKTop, 3KpaH, KOMIBIOTEP
Y4eOHbIe ayTUTOPHU it | MeOenb: yueOHast meOelb Microsoft Windows
MPOBEIEHUS 3ansaTHi | TeXHUYECKHE CpeACTBa O0yUYEHUS ! Microsoft Office
CEMHHApCKOTo Thma, rpynmoBeiXx ¥ | [ID9BM mpemomaBatens | mT. ¢
WHIMBUIYAIBHBIX  KOHCYJBTAIM, | BHIXOMOM B HHTEPHET

TEKYILETO KOHTPOJIS u
MPOMEKYTOUHOM aTTECTAIHH.
Aynutopus  UIs  TPOBEICHHS
ceMHHapckux 3ansTui 430
VYuebHble ayJUTOPHA st | Mebeuns: yaeOHas mebens Microsoft Windows
npoBeneHus 1abopatopHbIX paboT. | TexHuueckue cpencrsa ooyuenus: | Microsoft Office
Jlaboparopus 431



http://icdau.kubsu.ru/

skpaH, npoektop Epson EB-S12,
II9BM mpenonaBatens 1 mr. ¢
BBIXO/IOM B MHTEPHET.
OOopynoBanue: Jocka ydeOHas,
KOMILICKTHI 11a00paTOPHOTO
OMOXMMHYECKOTO  00OpYyJOBaHHUS:
MpoOHUPKH, MEpHBIE TPOOHPKH,
CTYNIKHM, TI€CTUKH, CIIHPTOBKH,
JepKaTeny, THIETKH, HabOpBI
PCaKTHUBOB. CHEKTO(OTOMETPHI,
O®OKu, uenrpudyru, pH-merpsl,
AQHAINTHYECKHE W  TEXHUYECKHE
BECHI, Xpomarorpadpuyeckrue
KOJIOHKH, KOJUIEKTOPBI (hpaKLuii,
TOMOT€HH3aTOPbI

Jns  caMmocTosTenbHOW — paboThl  OOydYalOUIMXCS — MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMIUIEKTOBAaHHbIE CHEIMATM3UPOBAHHON MeOesblo, OCHAIIEHHbBIE KOMIIBIOTEPHONW TEXHUKOH ¢
BO3MOXHOCTBIO IIOAKJIOYCHUSA K CCTH ((I/IHTepHeT» 1 obeclieyeHneM A0CTYyIIa B DJICKTPOHHYIO

MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

HaunmeHoBaHuEe TOMENIEHUN 19
CaMOCTOSTENTFHON pabOTHI
00yJaroIuXCst

OcHaIlEHHOCTb MTOMEIEHUN I
CaMOCTOSTENIEHON paOOTHI
00yJaroIHXCs

HepequL JIMICH3UOHHOT O
IporpaMMHOTO obecreyeHus

TTomemieHue a1t caMOCTOSATEIHLHOMN
paboThI 00yJaromuxcs (IUTaTbHBIN
3ax HayuHo# Oubnnorexu)

Meobenp: yuebHas mebOenb
Kommnexr  cnenuann3upoBaHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMIIBIOTEPHAs
TEXHHKa C TOJAKIIOUCHHEM K
nHpopMaMOHHO-
KOMMYHUKallUOHHOI
«IHTepHeT» ©M OCTyIOM B
ANEKTPOHHYI0  MH()OPMAIMOHHO-
00pa3oBaTEIHHYIO cpemy
00pa3oBaTeNbHON  OpraHM3AINH,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
obopynoBaHue, 0OOECIICYHBAOIIEE
JOCTYIl K  CeTH  WHTEpHET
(mpoBoaHOE COEIIMHEHHE U
0ecrpoBOJTHOE  COEIUHEHUE  TI0
texuosorun Wi-Fi)

CCTHU

Tlomenienne mjIsi caMOCTOSTEILHOM
paboTer obyuaroruxcst (ayn.437a)

Meobems: yuebHas mebenb
O6opynoBaHue: KOMITBIOTEpHAs
TEXHUKaA C IIOAKJIFOUECHUEM K
HHPOPMALHOHHO-
KOMMYHHUKaIIMOHHOH
«/HTEpHET» W JOCTYmOM B
UIEKTPOHHYI0  MH(OPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3alUH,
KOMMYHHUKAIITMOHHOC
obopymoBaHue, oOecTeuynBaroIee
J0CTyl K CEeTHU HHTCPHET
(mpoBoaHOE coeMHEHue u
0ecrpoBOTHOE  COEIUHEHUE IO
TEXHOJIOTHH Wi-Fi),
MyJIbTUMEIUHHBINA TeNe3KpaH

CETHU

Microsoft Windows
Microsoft Office




