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1. ]_Ie.]'lb U IINIAHUPYEMBIE PE3YJIbTATbI OCBOCHUS NUCIHUITIJIUHDBI

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

OIIK-1. Cnoco0OeH aHaIM3UpPOBaTh W HWHTEPIPETUPOBATH PE3YJIbTATHl XHUMUYECKUX
HKCTIIEPUMEHTOB, HAOMIOACHUH 1 U3MEPEHUI B PA3IMYHBIX 00IACTAX XHUMHUU;

OIIK-2. Cnnoco0GeH MpoBOAUTH CHHTE3, aHAIIN3, U3YUCHHUE CTPYKTYPHI M CBOMCTB BEIIECTB
¥ MaTepHajIoB, UCCIEI0BATh MPOIECCHI C MX YIACTHEM.

PesynbraTamu 0CBOCHHUSI TUCIUILTUHBI SBIISIOTCS CIEAYIONINE HHIUKATOPHI TOCTHKECHUS
KOMIIETCHIIUM:

POOIIK 1.1 3naer TeopeTndeckne OCHOBBI HEOPTaHUYECKOH, OPraHUnYEeCKOH, (hN3NIecKoi
U QaHAJUTUYECKOH XUMHH, IPUMEHSIET X IpPU pEeIIeHUH MPOo(EeCCHOHATBHBIX 3a1ad B JAPYTHX
00JIaCTSIX XMMHUH.

POOIIK 1.3 ¥Ymeer rpaMmoTHO (OpMYIMPOBAThH 3aKIIOUEHUS U BBIBOJIBI [0 pe3ysbTaTaM
paboThI

POOIIK 2.2 3HaeT TeopeTHYeCKHE OCHOBBI METOJIOB M3YyUEHHUs COCTaBa, CTPYKTYphI U
CBOWCTB JIJIsl TPAMOTHOTO BBEIOOpA METO/1a CCIIEIOBAHUS

2. 33}13‘1“ OCBOCHHUSA NUCHUIIJIMHBI

— OcBouth Kinaccuukanuio OHONMOIMMEPOB (MENTHAbI, O€nKu, MOoJucaxapHibl,
HYKJIEHHOBBIE KUCIIOTHI) © HU3KOMOJIEKYJISIPHBIX COSAMHEHUH (YTIICBOIBI, JTUITUIBI, KapOOHOBBIE
KHCJIOTHI, CTEPOUIBI H TEPIICHBI), UX CTPOCHUE, CBOMCTBA M (DYHKIMH B OpraHU3MeE.

— O3HaKOMHTBCS C OCHOBAMH XHUMHYECKHX IPOIECCOB, MPOTEKAMONINX B KUBOU KIIETKE
(MeTabonm3M), METOAAMH UX PETYJIISINM, PHHIIUTIAMA TeHEPaIiH, HAaKOTICHUS M PaCX0I0BaHUS
SHEpPTUHW, W3BJICKAEMOW W3 TMPOIECCOB Karabomm3Ma W  pacxoIyeMoil B  Ipolecce
KHU3HENIEATEIBHOCTH, TIepe/iaye HACIeICTBEHHON WHPOpPMAui 1 0OMEHEe KUBOTO OpraHu3Ma C
OKpY>Karollel cpeIoil BEIECTBOM U SHEPIrUEH.

— [TomyuuTs Ga3oBbIC 3HAHUS MO BAKHEWIIMM TpUeMaM paboThl ¢ OWOMOJIMMEpaMHu —
CEeKBEHHUPOBAaHME OEJIKOB U MOJUHYKJICOTHIOB, METO/IbI KJIOHUPOBAHUS U HAKOTJICHUS! KOJINYECTB
HYKJIEMHOBBIX KUCJIOT, pabOThI C BEKTOPaMH.

3. MecTo THCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl
Jucnunnuna otHOCUTCS K bioky 1 «/lucuumimnHbl (MOTyH)».
JlucuuminHa OTHOCUTCA K 00s13aTeNIbHOI YacTH 00pa30BaTEIbHON MPOTrPaMMBIL.

4. Cemectp(nl) ocBoeHusi U GopMa(bl) MIPOMEKYTOUYHOMH aTTeCTAMHU MO JUCIUIJIMHE

BocwMoii cemecTp, 3K3aMeH

5. BxogHble TpeOoBaHMsI 1JIs1 OCBOEHHS THCIUILINHBI

[[J'Iﬂ YCIICHIHOTO OCBOCHUA JUCHUIIJIMHBL Tpe6y'IOTC$I PE3yJIbTAaThI O6y‘IeHI/IH 10
CJICAYIOIUM JUCHUIUIMHAM: HCOPraHUYCCKasA, aHAJIMUTHYCCKasd, OpraHnu4vcckasi, @HSHHGCK&H
XHUMMUA, MaTeMaTHYEeCKUI aHaJIn3, (1)1/131/n<a " CTPOCHHUC BCIICCTBA.

6. SI3bIK peasuzanmun

Pycckuit

7. O0beM TUCHUILIAHBI

OO61as TpyA0eMKOCTh AUCHUILINHBI COCTaBIsET 4 3.€., 144 yacoB, U3 KOTOPBIX:
-JIeKIuu: 32 4.
-IpaKTHYeCcKue 3aHsATus: 16 u.
B TOM YHCJIE TTPAKTHYECKas MOATrOTOBKa: 16 4.
O0BbeM caMOCTOSTENIBHON pa0OThI CTYACHTA ONpeeNieH Y4eOHBIM TIIaHOM.



8. Coz[epmalme AUCHUIIJIMHBI, CTPYKTYPHPOBAHHO€ 110 TEMaM

Tema 1. buonornyeckue moaumepsr |. AMHHOKHCTIOTHI, TENTHABI, OSITKH.
AMUHOKHCIOTHI, (PU3MKO-XUMHUYECKUE CBOMCTBA, ONTHYECKAass HW30MEpHs, NPOTEHHOTCHHBIE,
HENPOTEMHOTeHHbIe aMUHOKUCIOTHI. [lentuapl. Ctpykrypa u cBoiictBa. CTpyKTypHBIE aHAJIOTU
MPUPOJHBIX MEeNTUAOB. benku. YeTsipe ypoBHS OpraHn3alnnu OeITKOBBIX MOJIEKYIL. MoneKynspHas
Macca, GPU3NKO-XMMHUYECKHE CBOMCTBA OETKOB, (hopMma OeNKOBBIX MOJeKy. [IpocThie u ciiokHbIC
Oenku. OyHKIUU OETKOB B OpraHu3Mme, O0enku KpoBu. ['emornoOuH. MonekysipHble OOJIe3HH.
CeprioBUIHOKIIETOYHAS aHEMHS KaK MPUMeEp MOJICKYJSIPHOM 0ose3HH. MeTopl YCTaHOBJICHUS
aAMHHOKHUCIIOTHOH TTOCIIEOBAaTENILHOCTH B Oenkax. Beimenenue n ouncrtka OenkoB. CBeneHHs o
renp-aekTpodopese u ero pazHoBuaHocTsx. Xpomartorpadus (HPLC, FPLC, HIC, IEC, GFC)
KaK OJJMH U3 METOJ0B OYUCTKH OEJIKOB U ONpeAEICHUS MOJIEKYJIIPHOW MacCChl.

Kanunnsipueiit  snektpodope3.  YiabTpaueHTpudyrupoanue.  Pacuieruienne — 0enkoB
MIPOTENHA3AMH.

Tewma 2. buonornueckue nomumepst 1. Yraesomst.

Baxkneiiiye mnpeacTtaBuTeNd, ONTHYECKash H30MEpHUs, XUMHUYECKUE CBOMCTBA, MyTapOTallusl.
Onurocaxapuzibl, HOMEHKJIATypa, IJMKo3uibl. llommcaxapuabl. PesepBHbIE U CTPYKTYpHbBIE
nonncaxapuasl. buonornueckue Gynkunu caxapunos. Panbcuukaiys COKOB OJIMToOcaxapuiaMu
U crocoObl ee BhIsiBICHUS. [lommcaxapuipl Kak BaKHEWIIUM CTPYKTYPHBIM DJIEMEHT aHTHUTEIN.
OyHKIMS BBICOKOCHEIM(PUUECKOTO Yy3HaBaHUS. AHTUTE€Hbl M aHTUTena. CTpoeHHEe MOJIEKYJIbI
uMMmyHorsoOynnHa G. XuMusi UMMYHUTETa 1 UMMYHHBIH OTBeT. BakunHupoBanue, kak crnocod
3alUTHl OT BUPYCHBIX 3a0oneBaHuil. BoisiBienue criennduyeckux antuten B KpoBu. [lonsrue 06
nummyHopepmenTHoM aHanuze (ELISA).

Tema 3. buonornyeckue noaumepsl |l. HykienHoBbIe KUCTOTHI.

CrpykTypa HYKJI€O3MI0B, IYPUHOBbIE M TNHPUMHUAMHOBBIE OCHOBaHMS. MOHOHYKIEOTHBI,
CTPYKTYypa, HOMEHKJIaTypa, Kiaccudurarus. [lomuaykaeoTuapl 1 HyKJIenHOBbIe KUCIOTh. JTHK
u PHK. BropuuHas cTpykTypa HYKJIEMHOBBIX KUCIOT. KoMIIeMEeHTapHbIE U MEXIIJIOCKOCTHBIE
B3aUMOJICMCTBHUS HYKJIEHHOBBIX oOcHoBaHuWi. I[laper VYorcon-Kpuxk u XyrcreH. @usuko-
xumuueckue coiictBa HK. [lenaryparust u penarypamnus. IIpamerp Cot-a-half, xax crmoco6
OTpeieNICHUs CII0)KHOCTU T'€HOMA.

OYHKINH MOJIMHYKICOTHOB B XKHUBBIX OpraHu3Max. MeTopl OonpeieHus Mocae0BaTeIbHOCTH
HYKJICOTHAOB B TMOJHHYKJICOTUIHOW 1enu (cekBeHHpoBaHue). lloHATHe O pecTpukTasax.
[Tponemypsr Makcama-I'un6epra u CeitHmkepa

Tema 4. XKupsl u pochonunub.

Crpykrypa, HOMEHKJIaTypa, Kiaccudukanus. HeltpanpHble alliIrinieprHbl, BOCKa, CTEPOUIbI,
TepreHbl, npoctarianauabl. Dochomunuael. rumepodochommnuabl U cHUHrodHoChOITUTH B
XUMUYECKUE CBOMCTBA U (DYHKIIUH B OPraHU3ME.

CrpoeHue KIETOYHBIX MeMOpaH u GyHKuuu ¢ocdomunuaoB. [IpoHuaeMocT MeMOpaH.
Munennsl 1 aunocoMsl. [lepcrnekTUBBI MPUMEHEHUS JTUIIOCOM B HOBEHIIUX crioco0ax JICUeHUs.
Knerounsie crenku 6akTepuil. [IeHUIIMIIIMH 1 MEXaHU3M €ro JICHCTBUSI.

Tema 5. buokaranus.

depMeHThI, HOMEHKJIAaTypa, knaccudukanus. benkosas nmpupona GpepmMeHTOB. AKTUBHBIN LIEHTD,
kotakTopsl hepmeHToB. XonodepmeHT U anodepmeHT. Kuneruka peakiuii pepMeHTaTUBHOTO
karanu3a. KuHernueckas cxema M ypaBHeHHe Muxasnuca. YpaBHenue JlaitHyuBepa- Bapka.
KoHnkypeHTHBIE 1 HEKOHKYPEHTHbIE HHTHOUTOPHL. PerynstopHsie (hepMeHTHI.
Mexanusmbl (hepMEHTAaTUBHBIX peakinuil. [IpriMeHeHue ¢GepMEeHTOB M WX HHTHOUTOPOB B
MeaunuHe. CynbhaHWIaMuapl Kak — aHTHOAaKTepHallbHbIE  CpeACTBa.  XHUMHOTEpPAIHS.
Hcnonb3oBaHue ompeeneHus akTHBHOCTU B AMArHOCTUKE MH(MapKTa MHOKapAa U psiia APYTUX
3a00J1eBaHUH.

Tema 6. OOMeH BemiecTB W MeTa0OIM3M. MeXaHHU3MBI PETYISIUN METa0O0THUECKUX
IIpEBpaIICHUN.

OcHoBHBIE MeTaboInYecKue MyTH. [ TMKONN3, TITIOKOHEOTeHEe3, TIMKOTeHOIN3, TIIMKOI€HOTeHE3,
neHTo30¢ochaTHbI MyTh, UK TPUKAPOOHOBBIX KUCIOT- KaK DHEPreTUYecKask OCHOBA KU3HU



KJIeTKU. JlpIXaTenpHas Lelb- IPEBPALCHUs] XUMUYECKOH 3Hepruu. MeTtaboandyeckue myTy a3oTa.
MexaHn3Mbl TpaHCMEMOPAHHOTO TIEPEHOCA.
Tema 7. Ilepenaua HacneACTBEHHON WH(GOPMAITUN U OMOTEXHOJIOTHSI.

I'enetnueckas gynkuus JJHK. Pemmukanus JIHK. Tpanckpunuus, 6uocunre3 PHK na JTHK.
I'enernueckuii xon u ¢ynkuun TPHK. Komupytomye Ttpumiersl, KOJOH-aHTUKOJOHOBBIC
B3aMMOJICHCTBUS. buocuHTe3 Oenka Ha pubocoMax. HHWIMANWS,AIOHTANNS, TEPMHHAIIUSL
Perymsiuus OuocunTesa 6enxoB. JJHK Ilommmepassl, nx cBoicTBa U (PyHKIIMH TPU PETUTHKAIINH.
I'ennas unxenepus. MosekysspHble MEXaHU3Mbl MyTareHe3a. Meropl pa3MHOXKEHUS Y4aCTKOB
JIHK. KiionupoBanue, nonarue o Bekropax. [lmasmuasl. MeTtoasl onpeneneHus U BbLICICHUS
neneBslx KIoHOB. Ilpomemypa Southern blotting. Ilennast peakmmst mommmepasbl (PCR) kak
s dextuBHbIl criocod HakorwieHus ydactkoB JJHK. Pons PCR B muarnoctuke CITNla u psga
Ipyrux 3a0oJjeBaHWH, BKIOYas TeHeTuueckue. OmpeneneHue poxactBa. [lpyrue MeToss
pasmuoxxenus ydactkoB JJHK. RFLP mpu onpenenenuu monekynsipHbix marosioruii. Dot Blot.
Jlenenuu, BCTaBKM, MHBEPCUU M 3aMEHBL. OKOJOTMYECKHME U ITHYECKHE MPOOJIEeMbI T€HHOU
HMHXEHEPUH.

9. Texkymuii KOHTPOJIb MO AUCIHUIIHHE

Texkymuil KOHTpOJIb MO JUCHUIUIMHE IIPOBOAUTCS ITyTEM KOHTPOJIS MOCEIAEMOCTH,
MPOBECHUST KOHTPOJIBHBIX PabOT, TECTOB MO JICKIIAOHHOMY MaTepuany u (GuKcupyercs B hopme
KOHTPOJIbHOW TOYKH HE MEHEe OJHOI0 pa3a B CEMECTP.

OneHOUHBIE MaTepUalibl TEKYIIEro KOHTPOJISI pa3MelieHbl Ha caiite TI'Y B pasxpene
«Mupopmarmst 06 o6pazoBaTensHON porpamMmey - https://www.tsu.ru/sveden/education/eduop/.

10. MMopsiioKk MPOBeeHUsSI U KPUTEPUH OIIEHUBAHNUS NMPOMEKYTOUYHOMN aTTeCTAIIUN

DK3aMeH B BOCBMOM CEMECTpe NpPOBOAMUTCA B MNHCbMEHHON ¢dopMe Mo Ouseram.
DK3aMEHAIMOHHBIA OmIIeT COCTOUT u3 20 BOMPOCOB, MMEIOIIMX S5 BAPUAHTOB OTBETOB Ha BHIOOD
(TONBKO OAWH MpaBWIBHBIN). [IpomomKuTeTEHOCTE 3K3aMeHa 1,5 Jaca.

OnieHOUHBIE MaTepHabl ISl MPOBEACHUS MPOMEKYTOUHOM aTTECTAlMM pa3MENICHbI Ha
caute TI'Y B pasmene «Mudopmamus o0  oOpazoBarenbHONW  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOOAUYECKOE O0ecIIeYeHe

a) DJIEKTPOHHBINA YUE€OHBINH KypC MO AUCITUIUIMHE B 3JICKTPOHHOM yHHUBepcuTeTe «Moodley
- https://moodle.tsu.ru/course/view.php?id=23416

0) OricHOUHBbIE MaTepHaIbl TEKYIIEro KOHTPOJIS W IMPOMEKYTOYHOM AaTTeCTAlMH II0
JOUCLIUILINHE.

B) [ Lman IPAKTHUYICCKUX 3aHSITUHU IO JAUCLIUIIIINHC.

r) Meronnyeckue yka3aHus M0 IPOBEICHHIO JIAOOPATOPHBIX paboT.

,Z[) MeTO,Z[I/I‘IeCKI/Ie YKa3aHHs 110 OpraHn3annuu CaMOCTOSTEIbHONU pa6OTLI CTYACHTOB.

12. Ilepeuenn yueOHOIi TuTEpPaTYyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas TUTepaTypa:

— Pymsnues E. B. Xumuueckue OCHOBBI *U3HU [yueOHOE MOCOOME MO HAIMPAaBICHUIO
MOJrOTOBKH OakanaBpoB U MaructpoB "Xumus'"]. — M. KonocC, 2007.

— Jdumutpues A. JI. buoxumus, yae6Hoe nocodue. — Mocksa, [lamikos u Ko, 2010.

— Henbcon /1. JI. OcHoBbl 6uoxumuu Jlennnmxepa : B 3 1. T. 1/ 1. Henbcon, M. Kok ;
niep. ¢ anra. T. II. MoconoBoii nox pea. A. A. bornanosa, C. H. Kouetkosa. - Mockaa :
BMHOM. JIa6. 3uanwii, 2011. — 694 c.


https://moodle.tsu.ru/course/view.php?id=23416

— Yuncon K., Yonkep Jlx. [IpuHInIs: 1 MeTo1bl OMOXUMUU M MOJIEKYJISIPHOM OHOJIOTHH.
"BMHOM. Jla6oparopus 3nanuit" 2013. — 848 c¢. — URL:
https://e.lanbook.com/book/8704#book_name

0) MOMOMHUTENbHAS INTepaTypa:

— Jlennnmxep A. OcaoBsl Onoxumun: B 3 7. M : Mup, 1985. T.1-3. — 1056 c.
— Crpaiiep JI. buoxumun: B 3 T. M: Mup, 1984 —1985. T.1-3. — 936 c.

— VYaiit, Xenmiep, Cmut. OcHoBbl 6noxumuu B 3 7. M.:MUP, 1981.

B) pecypcbl cetu HTepHeT:

— https://www.khanacademy.org/science/biology

— Jlexuu ipopeccopa [uons C. D. (MI'Y)
http://univertv.ru/video/biology/obwaya_biologiya/biohimiya/biohimiya_cikl_lekcij professora
shnolya_s_e/do_pervoj_lekcii/?mark=all

— http://orgchem.tsu.ru — oxaiHOBBIE yu4eOHO-METOAMYCCKIE MATEPHAITBI ITO KYPCY
«XHUMHUYECKHE OCHOBBI OHOJOTHYECKUX TIPOIIECCOBY;

— http://accent.tsu.ru — cucrema TECTOBOrO KOHTPOJISI OCTATOYHBIX 3HAHHA.

13. Mlepeuensb uHGOPMANMOHHBIX TEXHOJIOTHii

a) JINIIEH3NOHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MMPOTPAMMHOE 00€CTIeUeHUE:

— Microsoft Office Standart 2013 Russian: maket nporpamMm. Biirouaet npunoxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOMMYHO OCTyMHBIEe obnayabie TexHomoruu (Google Docs, SAnaekc quck u T.11.).

0) nH(GOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DIIEKTPOHHBIHN KaTajor Hayunoii OnbIMoTEKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpOoHHAas OonbIoTeKa (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/
— 9BC KoncynbranT cryaeara — hitp://www.studentlibrary.ru/
— O6pasoBarensHas miatgopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepua/ibHO-TeXHHYECKOe 00ecneuyeHue

Aynuropun Ui MPOBEAEHUS 3aHATUH JIEKIIMOHHOIO TUIIA.

Aynuropun Uil TPOBEACHUS 3aHATHM CEMUHApCKOrO0 THIIA, WHIAWBUAYAJIbHBIX U
I'PYIIOBBIX KOHCYJIBTALMM, TEKYLIETO KOHTPOJIS U POMEKYTOYHON aTTECTALlUN.

[Tomemenus st cCaMOCTOSTENIbHOW pabOThI, OCHAILEHHbIE KOMIBIOTEPHON TEXHUKOH U
JOCTYHOM K cetu MHTepHeT, B 3JIEKTPOHHYI0 HMH(POPMalLMOHHO-00pa30BaTEIbHYIO CpeLy U K
MH(GOPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM.

YueOHblii mpouece Mo AUCHUILUINHE « XMMUYECKHE OCHOBBI OMOJIOTHYECKUX MTPOLIECCOBY
MOJIIEP’KUBACTCSI CaMbIM COBPEMEHHBIM 000pYI0BaHUEM ISl pabOThI ¢ OPraHUYECKUMHU
COCIMHEHUAMU, U BKIIFOYAET:

- cucrtemy BOXX-MC

- aHanuTHueckyto cucremy FPLC;

- npenapatuBHyo cuctemy FPLC;

- CUCTEMY KalMJUIIPHOTO 3JeKTpodopesa;

- cuctemy mapodasznoro [KX-ananusa


https://e.lanbook.com/book/8704#book_name
https://www.khanacademy.org/science/biology
http://univertv.ru/video/biology/obwaya_biologiya/biohimiya/biohimiya_cikl_lekcij_professora_shnolya_s_e/do_pervoj_lekcii/?mark=all
http://univertv.ru/video/biology/obwaya_biologiya/biohimiya/biohimiya_cikl_lekcij_professora_shnolya_s_e/do_pervoj_lekcii/?mark=all
http://orgchem.tsu.ru/
http://accent.tsu.ru/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

Aynuropun JUIsi  TpPOBEINEHMSI 3aHATUN  JIEKIIMOHHOTO M  CEMUHApCKOro THIIA
UHIUBUAYAIbHBIX M TPYNIOBBIX KOHCYJbTALUM, TEKYIIEro KOHTPOJS U IPOMEXKYTOUHOMN
aTTeCTallud B CMEIICHHOM (popmaTe («AKTpY»).

15. Undopmanus o paspadoTunkax

XacanoB Bukrop Ba3ukoBud, kaHa. XUM. HayK, JJOLEHT, Kajerpa OpraHMuecKoil XUMHH,
HanuonanpHOro ueciaenoBaTesbeKoro TOMCKOro rocy 1apCTBEHHOIO YHUBEPCUTETA, JOLEHT.



