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1. YUEBHBIE U BOCIIMTATEJIBHBIE LEJIM, MOTUBALIUA JJI YCBOEHUA
TEMBI, TPEBOBAHI S K UICXOJHOMY YPOBHIO 3HAHUM

[Tocnennue roapl 03HAMEHOBAJIUCH OTPOMHBIMU yCIIEXaMU B U3YYEHUU CTPOEHUS U
GyHKIIUKA BaKHEUITUX OWOJIOTMYECKH AaKTHUBHBIX MOIMMEPOB. M3ydeHO cTpoeHme psiaa
oenkoB (pabotel Guiepa, Ceimpxepa, Crelina 1 Mypa), yCTaHOBJIEH MPUHIIMI CTPOEHUS
HYKJIEMHOBBIX KUCIOT (pabotsl Yapradda, Hortu, Yorcona, Kpuka, benozepckoro) u
HKCIIEPUMEHTAIBHO JOKa3aHa MX OIpeAensionias pojib B CHHTe3¢ Oelka W mepenaue
HACJIEICTBEHHBIX IPU3HAKOB OpraHu3Ma.

Heab 3ansaTusi: cHopMUpOBATH MPEACTABICHHS 00 HSTamax OWOCHMHTE3a Oelka,
MEXaHMU3Max €ro PeryJsilii U MOJIEKYJISIPHBIX aCIIEKTaX OCHOBHBIX HAPYIIEHUI a30TUCTOr O
obomena. O0ecnieunTh ycmoBus N0 (HOPMHUPOBAHHIO MHTEpEca K MPOodeccCuu; OPUEHTALINIO
CTYJACHTOB Ha BBICOKMH YypOBEHb MpO(ecCHOHATBHON MMOATOTOBKU CIHELHAIUCTOB,
CBOOOJHO OPHEHTHPOBAHHBIX KaK B 0011€0MOIOrMYECKUX BOIIPOCAX, TaK U B CIIEHUATIbHBIX
00J1acTAX pa3InYHbIX pa3/ieloB OMOXUMUU, BIAJICIONINX BCEMU COBPEMEHHBIMH METOAAMHU
OMOXMMHUYECKUX  HCCIIEIOBAHUM, COOTBETCTBYIOIIUX TpPEOOBAaHUSIM COBPEMEHHOIO
oOlIECTBa; Pa3BUTh y CTYACHTOB OTBETCTBEHHOCTb 3a pE3yJlbTaThl Y4eOHOIro Tpy[a,
MMOHUMAaHHE €r0 3HAYMMOCTH.

3axaym 3aHATHUSA: TPOJIOIKATh 3HAKOMUTBH C TpaHcisuuel, poinsto PHK-monnumepas,
npoueccuarom PHK u ero Guonmorundeckum 3HadYeHHEM; JaTh TMOHATHE AIbTEPHATUBHOTO
CIUIAiCHHTa, 3aKpeNuTh Yy4eOHBIM MaTepuan O IJIACTUYECKOM TIOTOKE, MEXaHU3MOM
aKTHBAllMU AaMUHOKHUCIIOT, xapakrepuctuke APC-a3; o ponu MmakposproB AT®, I'TO u np.
B OuocuHTeze Oenka, JaTh MOHATHE O BUAAX MU MEXaHU3Max MOCTTPAHCISLIUOHHOM
Moau@uKauuu (MpoLEcCUHre) NpoOeiaKoB; chOPMUPOBATh YMEHUS U HABBIKK ONPENEIATh
KOHIICHTpAIMIO O0IIero Oenka CHIBOPOTKHM KPOBH PEPPAKTOMETPUUYECKHM METOJIOM.

TpeOoBaHUA K MCXOAHOMY YPOBHIO 3HAHUM:

Cmyoenm 0on>1cen 3Hamp:

1.1. OOy XapakTepucCTUKY Ipoliecca TPAHCISAIUH.

1.2. CtpoeHne aMUHOKHCIIOT.

1.3. CTpykTypy NENTHUIHOMN CBS3H.

1.4. Crpoenue makpodpro AT®O, I'TD u np.

Cmyodenm 0onsicen ymemo:

1.6 PaboTaTh ¢ mosryaBTOMaTH4eCKUM OMOXUMUYECKUM aHAJIN3aTOPOM.

1.7 Pabotath ¢ MUKPOITUIIETKAMH.

2. KOHTPOJIBHBIE BOITPOCHI N3 CMEXHbBIX INCIUTIINH

2.1. Crpoenue, KiacCH(PHKAIUS M CBOWCTBA OCHOBHBIX KJIACCOB HYKJIEHMHOBBIX
KHCJIOT (OMoopraHudeckast Xumusl).

2.2. CtpoeHue pubocoM (MeIUIIMHCKasE OUOIOTHs).

2.3. CtpykTypa v pyHKINN UMMYHOTTIOOYIMHOB (MEIUIIMHCKAsE OMOIOTHS).

3. KOHTPOJIBHBIE BOITPOCHI T1O TEME 3AHATHUA

3.1. IlenrpanpHasi gorMa MOJIEKYJSIpHOM Ouonoruu. TpaHCKpuUNIUs: CTaauH,
perymsus, poias PHK-nonumepas. O6parHast TpaHCKPHITIINS, POJIb.

3.2.  PHK: Bunpl, ocobenHoctu cTpoenus, pyHkiuu. Mainbie naTepPepeHIInOHHbIC
PHK. 3nauenue PHK untepdepeniusi.



3.3. IIpomeccunr PHK, ero Ouonormueckoe 3HaueHuEe. AJBTEPHATHUBHBIN
CIUIACHUHT .

3.4. buocuHTEe3 Oe€nmka: XapaKTepUCTHKAa TEHETHYECKOro KOJa, OCHOBHBIC
KOMITOHEHTBI OETIOKCHHTE3UPYIONIEH CHUCTEMBI, J3Tambl CHUHTE3a OeiKa, AaKTUBAIHS
AMUHOKHUCJIOT. PHOOCOMBI: IPUHITUIIBI OpTraHU3aIliHi, CTPOCHHUE, COCTaB.

3.5. MexaHu3M TPaHCISAINA: UHUITUAIMS, dJIOHTAIs, TepMuHaIsa. OCOOEHHOCTH
perynsnun OMocWHTe3a Oenka y JYKapuoT Ha ypPOBHE TPAHCKPUMIIUM W TPAHCIISIIHH.
WMHruOuTOpHI CHHTE3a HYKJIEMHOBBIX KUCIIOT U OCITKOB.

3.6. Buapl m MeXaHU3MBI IMOCTTPAHCISAIMOHHOW MOAUGUKAINK (IIPOIECCCHHTA)
npoOeNTKOB: XUMHYECKass MoaupuKamus (BUABI, MPUMEPHI), OTPAHUYCHHBINA MPOTEONH3,
camocOopKa OEJTKOB | T.]I.

3.7. Tlaronorus 6enkoBoro ooMeHna. Hapymienue nepeBapuBaHusS U BCAChIBaHMUS,
MIOCIICJICTBAS aXWIMH. belIKoBOe TOJ0/aHWe, KBAIIMOPKOP: TOCIEACTBUSA, OCHOBHBIC
TIPOSIBIICHHUSI.

4. TTPAKTUYECKAS YACTDH 3AHATUA
JlaGoparopHasi pabora Nel «Ompenenenue oOmero Oenka ChHIBOPOTKH KPOBH
pedpaKTOMETPUYECKUM METOAOM» BBITIOJIHSAETCA TMPAKTUYECKH COIJIACHO M3JIaHUI0

«buonornueckas xumusa: Pabouas terpaas» (B 2 4., wacth 2) / KoBans A.H. [u mp.]. —
I'omens: 'omI'MY, 2020. U.2. — 88 c.

5. XOH43AHATHUA

5.1 Beenenue

5.2 Teoperndeckast 4aCTh 3aHATHS

5.3 Ilpaktuyeckas 4dacth 3aHsaTusi: JlaGoparopnas pabdora Nel «Omnpenenenue
obuiero Oeyika CBHIBOPOTKM KpPOBU PEPPAKTOMETPHUUECKMM METOJIOM» BBINOIHAETCS
HKCIIEPUMEHTAIBHO COrIACHO MHCTPYKIIMH, a TaKXKe MpopadaThiBa€TCs C UCIOIb30BaHUEM
paboueii TeTpajid Mo OMOJIOTUHYECKON XUMUH.

5.4 KoHTpoJib yCBOEHUSI TEMBI BKIIOUYAET:

5.4.1 3HaHue peakuuii karabon3Ma MypUHOBBIX HYKJIECOTHIOB
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Mouesas kucnora
5.4.2 3nanue peakiuii karabonu3mMa MHPUMHUINHOBBIX HYKJICOTHIOB



UuTHaun-5"- ypuaun-5'- THMUAKK~5"~

MoHodocdar Monodocoar Monodocdar
H20 Ho0 H20
H3PO4 H3PO4 H3PO4
s Trans MuTnanHE-1e3aMIHa 32 (3)¥plﬂllﬂ( THMUINE
4 H3PO4 H H3POy4
H20
NH e Aesoxcu-
ypauun THMHH
HANSH+H* | —BAn#n+nt
Jlurn ap onup IMBAHHE-JTer naporedasa (1)
HAn®* 1\—> HAnSY
Aurxapo- Aurugpo-
ypauun THMHH
H,0 /'520

JnrnaponupavianHasa (3)

(N-xap bamonn-amMuHO-

(N-xapbamon-aMHIHo- H30MaCIAHa% KHCII0Ta)
NPONHOHOBAX KHCIOTA)
B-ypenzonpommonasa (3F
NH3+CO» ~—~>NH3+CO02
v
ﬁ"M&)ﬂﬂ! Oera-aMmHO-

H30MadIgiHad K-Ta

1.1 3akmrouutenbHasg 4acTh 3aHsaTUA. [loaBeaeHE UTOrOB, TPOBEPKA MPOTOKOJIOB,
0OBSIBIICHUE 3a/IaHUHN K OYEPETHOMY 3aHSATHIO.

6. BOITIPOCBHI JIJIs1 CAMOKOHTPOJISI 3HAHUN

CamokoHTponb 3HaHUN 10 Teme «benkw W HyKIeMHOBBIE KHCIOTHI-5. buocunTes
oenka. [laTonmorus 6enkoBoro ooMena. CoBpeMEHHBIE METOJIbI MOJICKYJISIPHON OMOJIOTHH,
UX 3HaYeHUE B JAOOPATOPHON AMArHOCTHKE.» OCYIIECTBIISIETCS MYyTEM KOMITBIOTEPHOTO
TECTUPOBaHUS C  HCHojdb3oBaHMeM miaargopmel  Moodle — Pexum  gocryna:
https://dl.gsmu.by/course/view.php?id=81,

WJIY C CTIONIb30BaHUEM YI€OHO-METOANYECKOro mocoous «COOpHUK TECTOBBIX 3aJaHUI
1o OMOJIOTUYECKON XUMHH : y4e0.-MeTOoJI. Mmocodue Ijisi CTYJASHTOB 2 Kypca Bcex (hak-ToB
yupexxaeHui Beicil. Mea. oopazoBanus / Y. A. Hukuruna [u np.]. — omens : F'omI'MYVY, 2023.
— 262 c.— Pexxum mocryma: https://elib.gsmu.by/handle/GomSMU/13804

7. JIMTEPATYPA

1. buoxumus: yue6nuk / mog pen. E.C. CeBepuna. — 5-e u3f., ucnp. u Aom. — M.:
I'S0TAP-Menua, 2020. — ctp. 117-138. — Pexxum noctymna:
http://Mmww.studmedlib.ru/book/ISBN9785970448816.html — Tara moctyma: 20.05.23.

2. buoxumus (o6mias, MeaunuHcKas U papmakonorudeckas) : Kypc nekuuii /
E.I'. 3e3epoB. — M. : OO0 «M3narenbcTBo «MenIuuuHCKOe HHPOPMALIMOHHOE ar€HTCTBOY,
2014. — 456c.

3. buonoruueckas Xumus : y4eOHUK JJIsI CTYJI. YUPEXKI. BBICIIL. 00pa3. 1Mo Mel.
cuerl. / mox pea. A.Jl. Taranosuua ; [A.Jl. Taranosuy, 3.U. Onenkwnii, H.FO. KoneBanoga,
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https://dl.gsmu.by/course/view.php?id=81
https://elib.gsmu.by/handle/GomSMU/13804
http://www.studmedlib.ru/book/ISBN9785970448816.html

B.B. JleneBu4]. — 2-¢ u3a., ucnp. — Munck : Bemmiimas mkona, 2016. — 670, [1] c. 24-36:
WI., CX., Ta0n. — Pexxum moctyma: http://rep.bsmu.by/handle/BSMU/2139 — Jlata noctyna:
20.05.23.

4, buonornueckas xumwus: yuebnuk / B.K. Kyxra, T.C. Moposkuna, 3O.W.
Oneukuii, A.Jl. TaranoBuy; oz pen. A.Jl.Taranosuua. — Munck: Acap, M.: 3natenbcTBO
BMHOM, 2008. — 688 c. — Pexum nocrymna:
https://kingmed.info/knigi/Biohimia/book_1866/Biologicheskaya himiya-

Kuhta VK_Morozkina_TS_Taganovich_AD-2008-pdf - /lara qoctyma: 20.05.23.

5. CXeMbl ¥ peaKIIMi OCHOBHBIX META0OIMYECKUX MyTEH : yued.-MeTo/1. Imocooune
JUTSL CTYJIEHTOB YUPEKJIECHUHN BBICII. 00pa30BaHMs, 00yda-Iouuxcs Mo CrenruaibHOCTIM 1-
79 01 01 "JIeue6. nemo", 1-79 01 04 "Men.-nuarHoct. neno" / M-Bo 3apaBooxpanenus Pb,
YO "TomI['MVY", Kad. obmieit, Ouoopranudeckoit u 6uonorndyeckoit xumun ; A.W. ['puiryk
[u ap.]. — Tomens: F'omI'MYVY, 2018. — 127 ¢. — Pek. YMO 1no BbiclI. Mel., ¢apmanenT.
obpazoBannro. Ctp. 23-26. — Pexxum mocrymna: http://elib.gsmu.by/handle/GomSMU/9190
— Hara nocrymna: 20.05.23.

6. Henncon . OcHoBbl 6uoxumuu Jlennamxepa : B 3 1. T. 3 : [lytu mepemnaun
unpopmaruu / 1. Henscon, M. Kokc ; iep. ¢ anr. — M. : BUHOM. JlaGoparopust 3HaHuUiA,
2015. — 448 c.

1. «COOpHUK TECTOBBIX 3aJaHUN MO OMOJOTUYECKOW XUMHH : y4ed.-MEeTO[I.
nocoOue AJig CTYIeHTOB 2 Kypca BceX (pak-TOB yupekJIeHUW BbIcHI. Mea. oOpa3oBanust / 1.
A. Huxutuna [u gp.]. — Tomens : T'omIMYVY, 2023. — 262 c.— Pexum npocryna:
https://elib.gsmu.by/handle/GomSMU/13804 — Jlara goctyma: 20.05.23.

8. ®apmaneBtuueckas Ouoxumus : yued. mocobme / A.Jl. Taranosmu, E.A.
Hesuna, 2.1. Onenxwuii ; mox o6mr. pea. A.Jl. TaranoBuua. — Munck : HoBoe 3nanue, 2019.
— 663c.

9. Turos, JI. I1. Perynsmus skcrnpeccuyd T€HOB UMMYHHOM CHCTEMBI U €€ OIleHKa
meTonoM mukposppeit / JI. I1. Tutos // 90 ner B aBaHrapae MUKpOOUOJIOTMYECKONW HAYKHU
benapycu : c0. Tp. Pecn. Hayd.-mpakT. KoH}. ¢ MEKIYHApP. ydacCTHEM, TOCBSII. 125-meTuto
co aus poxxaenus b. S. Dnpbepra, Munck, 18 nek. 2015 r. / mox pex. JI. I1. Turosa. - Munck
: BI'MY, 2015. - C. 145-164.

10. Mycradwun, P. H. Porb MOOMIBHBIX TEHETHYECKUX JIEMEHTOB B BOSHUKHOBEHUH
xu3nu / P. H. Mycradun // Yenexu dusnonornueckux Hayk. — 2019. — T. 50. — Ne 3. — C.
45-64. — DOI 10.1134/S0301179819020085. — Pexum JOCTYTIA:
https://www.elibrary.ru/item.asp?id=38502779 — Jlara goctyma: 20.05.23.

11. Mycradun, P. H. Pons oOpaTHOM TpaHCKpUNITa3bl B BO3BHUKHOBEHUH KU3HU / P.
H. Mycradun, 3. K. Xycuyrauaosa // buoxumus. — 2019. — T. 84. — Ne 8. — C. 1099-1114.
— DOl 10.1134/S0320972519080037. — Pexum J0CTyma:
https://www.elibrary.ru/item.asp?id=39145405 — Jlara goctyma: 20.05.23.

12. Cocun, /. B. MonekynspHbsie MEXaHU3MbI TeHeTUYECKON n3MeHunBoct BUY-
1/ . B. Cocun, H. A. Uypukos // Monekynspnas 6uonorus. — 2017. — T. 51. —Ne 4. — C.
547-560. — DOl 10.7868/S0026898417030156. — Pexum JOCTyTIA:
https://www.elibrary.ru/item.asp?id=29437512 — Jlara goctyma: 20.05.23.

13. Awnucumon, A. H. Ilpuonsl B HelipoaerenepaTuBHbIX 3a0onmeBanusix / A. H.
AnucumoB, M. B. BacunweBbix / Hayuno-npakruueckue uccienoBanus. — 2020. — Ne 1-
1(24). - C. 17-28. — Pesxxum noctyma: https://www.elibrary.ru/item.asp?id=41834795 — Jlata
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https://www.elibrary.ru/item.asp?id=39145405
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nocrymna: 20.05.23.

14. Tlpuonnbie MHGEKIMU: ATPOTCHHAs Tepenada u mpodsieMbl MHGEKIIMOHHOTO
koutposist / H. JI. Konomuen, O. H. PomanoBa, O. H. Xanenko [u ap.] / Knunnueckas
uHpekronorus u mapasuronorus. — 2020. — T. 9. — Ne 2. — C. 243-260. — DOI
10.34883/P1.2020.9.2.009. Pexnm JoCTyma:
https://wwwe.elibrary.ru/item.asp?id= 44069238 JlaTta moctyma: 20.05.23.

15. Tenermueckass ocHoBa sHAOKpuHHON maronoruu / T. B. Copokman, I1. M.
MonnoBan, H. A. [Tonentok, E. B. MakapoBa // MexnyHapoIHbII SHAOKPUHOIOTUYECKUNA
xypHair. — 2017. — T. 13. — Ne 4. — C. 249-256. — DOl 10.22141/2224-
0721.13.4.2017.106650. — Pexxum noctyma: https://www.elibrary.ru/item.asp?id=29714901
— Hara nocryma: 20.05.23.

16. 3aBapsikuna, T. M. CTpykTypHBIe U PyHKIIMOHATBHBIE CBOMCTBA Z-PpopMmbl JJTHK
/ T. M. 3aBapsikuna, M. B. Atkapckas, I'. [1. XKmwxkuna / buodusuka. — 2019. — T. 64. — No
5. — C. 841-853. — DOI 10.1134/S0006302919050028. — Pexum mocryna:
https://www.elibrary.ru/item.asp?id=39217949 — Jlara goctyma: 20.05.23.

17. Ponb SIUTEHETHYECKUX WCCIICNOBAHUNA B JHWAarHOCTUKE W JICYCHUH paka
MosiouHou >kene3bl / A. b. Ackannupoa, H. A. Omap6aeBa, A. XK. A6apaxmanona [u ap.]
// Oukomnorus u paguosiorus Kazaxcrana. — 2019. — No 2(52). — C. 39-44. — Pexxum noctyna:
https://www.elibrary.ru/item.asp?id=41663702 — Jlara goctyma: 20.05.23.

18. Mazuna, M. 10. MoaudukaTopsl XpoMaTHHa B PETYJIALMH TPAHCKPUIILIUU:
cBexue Haxonaku u mepcrektuBel / M. KO. Masuna, H. E. BopoObeBa // Acta Naturae
(pycckosizprunas Bepcusi). — 2021, — T. 13. — Ne 1. — C. 16-30. — DOI
10.32607/actanaturae.11101. Pexum JOCTYTIA:
https://www.elibrary.ru/item.asp?id= 45628938 Hara nocryma: 20.05.23.

19. XKXwupnos, O. [1. ®aBunupaBup: CKpbITast OMIACHOCTh MyTareHHOro aeicTBus / O.
I1. JKupnoB, A. W. Yepnwimoa // XXypHan MHKpPOOMOJIOTMH, SHUAEMHUOJIOTHH U
ummyHoOuosorun. — 2021, — T. 98. — Ne 2. — C. 213-220. — DOI 10.36233/0372-9311-114.
— Pexum pocrtyma: https://www.elibrary.ru/item.asp?id=45668966 — Jlara noctyma:
20.05.23.

20. dusmveckre XapaKTePUCTUKH PETYISATOPHBIX yYACTKOB F€HOMA, SITUT€HETHKA U
kanneporenes / 0. JI. Heunnypenko, . A. UnpnueBa, D. T. AbnymnaeB [u ap.] //
AKTyanbHbIE BONPOCKl Ononorndeckoit puszuku u xumuu. — 2018. — T. 3. — Ne 4. — C. 884-
887. — Pexxum moctyma: https://www.elibrary.ru/item.asp?id=36309105 — [lata mocryma:
20.05.23.

21. bypenuna, O. FO. Hekonupytomue PHK, perynupyromue TpaHCKPUIIUIO B
kietkax 3ykapuot / O. 0. bypennna, T. C. Opeukas, E. A. Kybapepa // Acta Naturae
(pycckosizpiuHas Bepcusi). — 2017. — T. 9. — No 4(35). — C. 13-26. — Pexxum nocrymna:
https://wwwe.elibrary.ru/item.asp?id=32281002 — Jlara goctyma: 20.05.23.

22. Tlorennman npumenenus siiaeHuss PHK-uaTepdepeniun B Tepamuu HOBOMA
kopoHaBupycHoit nuadpekuu COVID-1 / E. A. Ilamkos, E. P. Kopuesas, E. b. ®daitzynoes
[u mp.] / Bompocwer Bupycomorum. — 2021. — T. 66. — Ne 4. — C. 241-251. — DOI
10.36233/0507-4088-61. Pexum JOCTyma:
https://www.elibrary.ru/item.asp?id= 46566134 Hara nocryma: 20.05.23.

23. AppnammupoBa, H. C. MukpoPHK B marorenHese m amarHocTuke OOJ€3HU
[Tapkuncona / H. C. Apnammuposa, E. 0. ®enorosa, C. H. Unnmapuomkus // Helipoxumus.
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— 2020. — T. 37. — Ne 2. — C. 99-105. — DOI 10.31857/51027813320020028. — Pexum
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