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HOACHUTEJBHASA 3AIINCKA

«buonorudeckass xumus» — ydyeOHas AUCHUIUIMHA Monayis «Duszuosorus
4eJioBeKay, CojepKalias CHUCTEeMATU3UPOBAHHBIC HAay4HbIC 3HAHUS O XUMHUYECKOH
CTPYKTypE »HUBOIO OpraHM3Ma, XHMHYECKHX IIpolieccax, JekKalluX B OCHOBE €ro
KU3ZHENIEATCIbHOCTH, BO3MOXXHBIX  TMPUYMHAX W TOCIEJACTBUAX  HapyUICHUUN
METa0O0JNYECKUX PEAKIUH.

TunoBas yaeOHas nmporpamMmma 1o yueOHo# aucuurumae «bruomornaeckas XuMUs
pa3paboTaHa B COOTBETCTBHH C 00pa30BaTEIbHBIM CTAHIAPTOM BBICIIETO 00pa30BaHUS
no cneuuanbHocTh 1-79 01 08 «®apmanusy», yTBepKACHHBIM U BBEICHHBIM B JICHCTBHUE
nocTtaHoBiIeHHeM MunuctepcTBa obOpa3oBanus PecryOnmukn bemapycs ot 26.01.2022
Nel4; TumoBeiM y4eOHBIM TuTaHOM 10 crenuanbHOCcTH 1-79 01 08 «Dapmamms»
(peructparmonnsiii Ne L 79-1-007/mp-Tum.), yTBEpKACHHBIM TMEPBHIM 3aMECTUTEIEM
Munuctpa o6pazoBanus Pecyomuku benapycrs 19.05.2021.

Lens yueOHoM muctuiinHbl «buonoruueckas xumus» — GopMupoBanue 6a30Boi
npo(ecCHOHANBHOM  KOMIIETEHIMH I (apMaleBTUYECKOTO KOHCYJIbTUPOBAHMS
HaCEJICHUSI.

3anaun yueOHOM TUCHUIUIMHBI « brosornyeckas XuMus» cOCTOsT B (hOPMUPOBAHUU
y CTYAEHTOB Hay4yHbIX 3HAHMA O XMMHYECKOM COCTAaBE M MOJEKYJSPHBIX IpOIEccax
KJIETKH, TKaHU, OpraHU3Ma 4YeJOBEKa; CTPYKTYpPHOW OpraHu3allid  OCHOBHBIX
OMOMaKpPOMOJIEKYZT KJIETKH, MOJEKYISIPHBIX OCHOBaX OHMOIHEPTreTUKM MU OOMEHa
BEIIECTB; (PYHKIIMOHATHHOW OMOXMMHM CHEIUATN3UPOBAHHBIX TKaHEH M OpPraHoB,
MEXaHM3MaX HEHPOIHAOKPUHHOW pEryJsIIui OOMEHa BEIIeCTB; MOJEKYISIPHBIX
nporeccax, SBISIOUIMXCS BO3MOKHBIMU MHIIICHSIMHU JACHCTBHS JIEKAPCTBEHHBIX CPE/ICTB
NP WX TOCTYIUICHUU W TIPEBPAIIEHUSX B OPraHU3ME UeIOBEKa, MEXaHU3MaxX Mepeadyn
U CHoco0OB pealu3alid TEeHETHYeCKOW HuH(opManuu B pa3padOTKE HOBBIX
JICKapCTBEHHBIX CPEJICTB, TMOJYYEHHBIX IYTEM TE€HHOW WHXXEHEPUH; MEeXaHHU3Max
onoTpaHchopMaIiK JIEKapCTBEHHBIX CPEICTB, UX JCHCTBUS Ha OOMEHHBIC MPOIIECCHI B
OpraHU3M€ YEeJOBEKa; METOJIaX BBITIOJIHCHHUS] OMOXWMUYECKUX AHAJU30B M OIICHKHU
MOJIYYCHHBIX PE3YyIbTaTOB, YMEHUW M HABBIKOB, HEOOXOIMMBIX [IJIS JlajJbHEHIIeTo
U3yYEHHUS y4eOHBIX IUCUUIUIMH U PO(ECCHOHATEHOM e TEIbHOCTH MTPOBU30PA.

3HaHWS, YMCHHUsI, HABBIKH, TOJIYYCHHBIC MPU W3YYCHUH YUECOHOW IAUCIUTUIAHBI
«buonoruueckass XUMHs», HEOOXOAUMBI JUIsl YCIEUIHOTO M3YYEHHUS CIEIYIOIIUX
yueObHbix  guctmiuimH  «llatonmormdeckass — gusmonorusi»y,  «PapmarieBTUYECKas
OMOTEXHOJIOT U u MOTyTIei «Dapmaxosorus " dbapmakoTepanus,
«DapmareBTHUECKas XUMUS B (PapMaKOTHOZHS.

CryneHT, OCBOMBIIWN COJIEp)KaHHE Yy4eOHOro maTepuana y4deOHOU MUCIUILTMHBI
JIOJDKEH 00J1a7aTh ciaeayoIel 6a30Boil mpodecCuoHaTbHON KOMITETCHITUEH:

BIIK. OnpenensiTe cCUMOTOMBI, TpeOYIOIIMEe HEMEAJIEHHOTO OOpalleHus] K Bpady
WJIH TTO3BOJISIOIINE UCTIONB30BATh JIEKAPCTBEHHBIE CPEICTBA OE3PELENTYPHOTO OTITyCKa.
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B pesynbrate n3zyuenus yueOHONU AUCHMILTNHBI «broornyeckas XUMHs CTYIEHT
JOJIKEH

3HATh!

CTPYKTYPY BaKHEHIINX OMOJIOTMYECKUX MOJIEKYJI, €€ CBSI3b C (PYHKIIUEH;

OCHOBHBIE TIOJIOKEHUSI OMOIHEPTrHTHKH, MEXaHU3Mbl OKHCIUTEIBHOIO U
dboTocuHTeTHUECKOTO (hochopuInpoBaHusl;

OyTH MeTaboJM3Ma BEUIECTB; B3aMMOCBA3b OCOOEHHOCTEM OOMEHa BELIECTB C
(byHKIMEH OpraHoB U TKaHEW OpraHr3Ma 4eIOBeKa,

OMOXMMHUYECKHE OCHOBBI DETyJSMKA OOMEHa BEIIEeCTB, pPOJb BUTAMHUHOB H
TOPMOHOB;

MEXaHU3Mbl BO3HHUKHOBEHHUS «MOJIEKYJSIPHBIX OOJIe3HEW», MNPHUHIMIBI UX
JTMarHOCTHUKY U JICUCHUS;

OCHOBHBIE KIIMHUKO-OMOXUMHUUYECKHE MOKa3aTeI KPOBU U MOYH;

nyTy (EpMEHTATUBHOTO MPEBPAIICHUS JIEKAPCTBEHHBIX BEILIECTB;

YMETh:

UCIOJIb30BaTh KCIPECC-METO/Ibl B OMOXMMHYECKHUX UCCIIEOBAHUSX;

BJIAJIETh:

HaBbIKaMH OLIEHKU PE3YyJIbTaTOB OMOXMMHUYECKUX HUCCIIETOBAaHUM KPOBU U MOYH.

B pamkax o6pa3oBarenpbHOro mporecca MO JAaHHOM y4eOHOW AMCLHUILIMHE
CTYACHT JIOJKEH MPUOOPECTH HE TOJIBKO TEOPETUUECKHE 3HAHUS, TPAKTUYECKUE YMEHUS
¥ HaBBIKH IO CMEIMAIHHOCTH, HO M Pa3BUTh CBOM IIEHHOCTHO-TUYHOCTHBIN, TYXOBHBIH
NOTeHIMaN, c(hOPMUPOBATH KaueCcTBa MaTPUOTA M IPaXIAHUHA, TOTOBOTO K AKTUBHOMY
Y4aCTHIO B  OKOHOMHYECKOW, NPOU3BOJACTBEHHOM, COLHUAIBHO-KYJIBTYPHOH U
OOLIECTBEHHOM KM3HU CTPAHBI.

Bcero Ha nzydenne yaeOHOM TuCIUIUIMHBI OTBoAUTCA 205 akageMHuecKUX 9acos,
u3 HuX 121 aynutopHbIx u 84 yaca caMOCTOSATEIHHON PabOTHI CTYACHTA.

PexomMenyembie (popMBl TeKyiied arTecTanuu — 3a4eT (4 cemecTp), dK3aMeH
(5 cemectp).
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NPUMEPHBIN TEMATUUYECKHUM ILTAH

[TpumepHoe pactipeneneHue

Bcero
ayJIUTOPHBIX YacOB 10
HaumenoBanue pasnena (Tembl) ayJIMTOPHBIX .
4ACOB BUJIaM 3aHSTUN
JeKIMU | JJabopaTopHBIE

1. BBenenue B y4eOHYI0 JMCUHIIHHY
«buoaoruueckas xumus». CTpykrypa u
dyHkun 6e1K0B 11 2 9
1.1. 3HaueHne OMOJIOTMYECKON XUMUK. MeTOo bl
OMOXMMUYECKUX MCCIIEIOBAHUM U UX KIIMHUYECKOE
3HaueHue. CoctaB, PyHKIUH, PU3NKO-XUMHUECKHE
CBOICTBa OEITKOB 4 1 3
1.2. CtpoeHue 1 ypOBHH CTPYKTYPHOU
OopraHu3aIuu OeJIKOB 4 1 3
1.3. Metoas! (GppakilMOHUPOBAHUS U OUUCTKH
oenkoB. KonmuecTBeHHOE ompesiesienrne OJIKOB 3 — 3
2. ®epMeHTBI 8 2 6
2.1. Ctpoenue u cBoiictBa pepmeHnToB. Kunernka
(dbepMeHTaTUBHOTO KaTain3a. MexaHu3M JeriCTBUs
dbepMeHTOB 4 1 3
2.2. Perynsmusi akTHBHOCTH ()EpPMEHTOB.
AKTHBaTOPBI U UHTHOUTOPHI (PEPMEHTOB.
MenauinuHcKas YH3UMOJIOTHS 4 1 3
3. BBenenne B MeTa601u3mM. MeMOpaHbI.
Bbuosiornyeckoe oxkuciaenue. LlenTpanabHblie
NyTH MeTadoau3mMa 14 2 12
3.1. O6meH BemiecTB. CTpoeHue U GyHKITUU
KJIETOYHBIX MEMOpaH 3 — 3
3.2. DHepreTuyeckuii oOMeH. bruonorunueckoe
OKHCJICHUE 8 2 6
3.3. O6mume nytu kaTaboanzma 3 — 3
4. O0MeH U PyHKUMH YIJI€eBO0B 14 2 12
4.1. YraneBonapl. A3poOHOE OKHCIICHUE TIIFOKO3BI 4 1 3
4.2. AHaspoOHbIil riaukonus. [ mokoHeoreHes.
OOMEH IIMKOTeHa 7 1 6
4.3. IlenTo3oocdaTHblil MyTh NPEBPALICHHS
rI1I0K03bl. OOMEeH (PPYKTO3BI U TATAKTO3HI.
Hapymenus oOmena yrineBono. Perymsus
oOMeHa yTIIeBOIOB 3 — 3
5. O0MeH U GyHKUMH JTUIHI0B 11 2 9
5.1. Kimaccudukarust u GyHKIIUY JIATTHAIOB.
[lepeBaprBaHue U BCaCbIBAHUE JIMITHJIOB.
Tpancnopt TUNHUI0B 3 — 3




[TpumepHoe pactipeeneHue

Bceero
ayJIUTOPHBIX YacOB 10
HaumenoBanue pasnena (Tembl) ayJIMTOPHBIX .
4ACOB BUJIAM 3aHSATUH
JeKIUU | JJabopaTopHBIE
5.2. OkuCIIeHHE JKUPHBIX KUCJIOT U TJIMIEPOJia 3 — 3
5.3. Ucnonp3oBanue aneTui-kopepMeHTa A B
oOMeHe munuI0B. buoxumus arepockiepos3a u
OXKUPECHUS 5 2 3
6. O0MeH aMMHOKHCJIOT U 0€JIKOB 14 2 12
6.1. [TepeBapuBanue 6€IKOB, POJIb MPOIECCOB
npoteonusa. [IyTu ucrmoab30BaHus aMUHOKHUCTIOT B
KJIICTKE 10 1 9
6.2. OGe3BpexxuBanue aMmmuaka. [lytu
npeBpalieHuit 6€3a30TUCTOr0 OCTaTKa
AMUHOKHCJIOT 4 1 3
7. O0MeH HyKjIeonpoTenHOB. CTpoeHue U
CHHTEe3 HYKJIeHHOBBIX KHCJI0T. buocunTe3
0e1koB. MeToabl MOJIEKYJISIPHOM OMOJI0THH 6 — 6
7.1. Ctpoenue u 00OMEH HYKJICOTIPOTEHHOB 3 — 3
7.2. buocuHTe3 HYKJICMHOBBIX KHCIIOT U OEITKOB.
CoBpeMeHHbIE METOIbI MOJIEKYISIPHON OMOTIOTHH 3 — 3
8. buoxumusi BUTAMHHOB 9 — 9
8.1. OcHoBbI BUTaMuHoONO0TUU. JKrpopacTBopruMbIe
BUTAMHHBI 3 — 3
8.2. BomopacTBoprMbIE€ BUTAMUHBI.
BuramuuononoOHbIe BelecTBa 6 - 6
9. Peryasiuust oOMeHa BemecTB. buoxumus
TOPMOHOB 17 2 15
9.1. OCHOBHBIE MEXaHU3MBI PETYJISALINN
MeTabonu3Ma. MexaHu3M JIeHCTBUSI TOPMOHOB 4 1 3
9.2. 'opMoHanbHas peryisius oOMeHa )KHPOB,
OEJIKOB U YTJICBOJIOB 4 1 3
9.3. 'opMoHanbHas peryisus aHaOOIMIECKUX
MIPOIIECCOB, CBSA3AHHBIX C POCTOM U MOP(HOTeHE30M 3 — 3
9.4. T'opMoOHaNIbHAS PETYIIAIUS BOJHO-COJICBOTO U
MHUHEpAIbHOTO OOMeHa 3 — 3
9.5. BzaumocBs3b 0OMeHa OEJIKOB, YII€BOIOB,
JINIIUIOB 3 - 3
10. ®ynkuuoHanbHass Ouoxumusi. OCHOBBI
KJIMHUYECKOI OMOXUMUH 9 — 9
10.1. buoxumus kpoBu. OCHOBBI KIMHUYECKOI
OMOXUMHH 3 — 3
10.2. buoxumus neyeHu. buoxumus nmoyexk 1 Mouu
6 — 6




[TpumepHoe pactipeeneHue
Bcero PUMEP paciip
ayJIUTOPHBIX YacOB 10
HaumenoBanue pasnena (Tembl) ayJIMTOPHBIX .
BUJAM 3aHATUN
4acoB
JeKIUU | JJabopaTopHBIE
11. ®apmaneBTHYECKass OMOXUMHUS.
DdapMaKOKHHETHKA JIeKAPCTBEHHBIX CPEJICTB.
Buorpancdopmainusi KCeHOOHMOTHKOB 8 2 6
11.1. OcHOBBI papmareBTUUECKON OMOXUMHUN 4 1 3
11.2. buotpanchopmaliysi KCeHOOHMOTHKOB 4 1 3
Bcero yacos 121 16 105

COILEPKAHUE YYEBHOI'O MATEPUAJIA

1. BBenenne B yueOHy0 qucuuiuiudy «buosnoruveckas xumus». CTpykrypa
U GyHKIuM 0eJIKOB

1.1. 3navyenue Ouosiormyecko xumuu. MerToabl OMOXMMHYECKHUX
HCCICAOBAHMIA M HMX KINHHYecKkoe 3HadeHue. CocraB, (yHKOuH, (HU3HKO-
XHMHYeCKHe CBOMCTBA 0€JIK0OB

3agaun  OMOJIOTMYECKOM XWUMHMHM. buojorudeckas XuMHUs Kak Hayka o
MOJICKYJISIDHBIX ~ OCHOBAaX 3JI0POBbsl YE€JIOBEKa. BaHeilmme H3Tanbl  pa3BUTHUSA
Ononornyeckod xumuu. Bkian Oenopycckoil IIKOJIbl OMOXMMHMKOB. MolieKymsipHas
OuoJiorusi, TEeHHas HWHXXEHEpUsi M OUOTEXHOJOTHUS B BBISBICHUU U KOPPEKIHUU
HapylieHu oOMeHa BEIECTB.

Mecrto yueOHOM mucuuiuinHbl «buonornyeckas xumusi» B (papManeBTHUECKOM
oOpa3zoBaHuu. buonorudeckas XuMHs W Jpyrue MEAUKO-OMOJOTUYECKUE HAYyKH.
Baxneiimme pasnensl (ctaTudeckas — OWOOpraHMYECKas XWUMHS, JAUHAMUYECKas —
MeTabom3M U (PyHKIIMOHAIbHASS OMOXUMUS) U HampaBlieHUs (B 3aBHCUMOCTH OT BHJA
M3y4aeMoro o0beKTa JKUBOW MPUPOJIbI) OMOXUMHH. bruosorndeckas Xumusi, MEIUIIMHA U
dbapManusa (KIMHUYECKAasT OMOXHMMHUs, JIabopaTOpHas IUArHOCTHKA, MeTaboIumdecKas
tepanusi). OCHOBHbIE OMOXUMUYECKUE KOMIOHEHTHI TKaHeH. MeToapl OMOXUMHYECKUX
MCCIICIOBAHUM M UX KIIMHUYECKOE 3HAUYCHUE.

benkyn kak BaXHEWIIMA KOMIOHEHT J>KMBOM TKaHU. @OYHKIMH OEJIKOB.
DOneMeHTapHblil coctaB OenkoB. ['maponn3 OenkoB. AMMHOKHCIOTBI — CTPYKTYpPHBIE
MOHOMEpHI ~ OenKoB. I[IpoTeMHOreHHBIE U  HENPOTEHHOTECHHBIE AMHUHOKHUCIIOTHI.
3aMEHUMbIE M HE3aMECHHMBIC AMUHOKHUCIOTHI. AMHUHOKHCIOTBI KaK JIEKAPCTBEHHBIC
CpEACTBA.

duzuko-xuMudeckue cBoiicTBa OenkoB. KommougHeie pacTBOpbl OENIKOB, HUX
CBOMCTBA: BS3KOCTh, CIIOCOOHOCTh K OOpa30BaHUIO TeJed, ONTHYECKAas aKTUBHOCTD,
MOHU3aUS, aM(POTEPHOCTh, THAPATAIIHS.
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Bydepnubie cBoiicTBa OenkoB, 3Ha4YeHHE. MoJleKysipHas Macca O€JIKOB, METOIbI
OTpeIeICHHUS.

1.2. CTpoeHne U ypOBHH CTPYKTYPHOM OpraHu3anum 0eJIKoB

CtpoeHue U ypoBHM CTPYKTYpHOH opraHuzaiuu O0enkoB. [lepBuuHas cTpykTypa
OenkoB, ee xapakrepucTuka. llenTumnasi cBsi3b, ee cBoiicTBa. IlenTuabl, pyHKIUU B
opraHusmMe. 3HaUY€HHUE MEPBUYHONU CTPYKTYphl OEIKOB M 3aBUCUMOCTH OMOJOTUYECKUX
CBOMCTB 0eJIKOB OT Hee. BunoBas crieninuuHOCTh NEPBUYHON CTPYKTYPHI OEIIKOB.

Bropuunas crpyktypa OenkoB. CnupanbHble, CIOHUCTO-CKJIAQ4aTble MU
HEYTOPSII0UYEeHHBIE CTPYKTYphl. CTpOoCHHE Ol-CIIUpald, B-CTPYKTYPhI, X OCOOCHHOCTH U
oTnuuusi. XUMHYECKUE CBS3HM, CTAOWIM3UPYIOIIME BTOPUYHYIO CTPYKTYpy Oernka.
3HaueHHe BTOPUYHOM CTPYKTyphl OenkoB. Hanropuunas crpykrypa. Tpernunas
cTpykTypa 0enkoB. Cinabble BHYTPUMOJICKYJISIPHBIEC B3aUMOJICHCTBUS B TOJUIICTITHTHOM
HEeMNd, IUCYIbPUIHBIE XUMHUYECKHUE CBSI3U. 3HAUCHHUE TPETHUYHON CTPYKTYphI OEJIKOB.
Ponp manepoHoOB, MmIanepoOHMHOB B (HOPMUPOBAHUM HATUBHOM CTPYKTYpbhI Oelika.
['mobynspasie u  GubpwsipHbie  Oenku. JleHatypamust O€IkoB; 00paTUMOCTh
J€HATypaluy, 3HaYE€HUE JeHaTypaluuu OeJIKOB B MEAMIIMHE.

YerBepTHuHas CTPyKTypa O€IKOB. 3HaYEHUE YETBEPTUYHOU CTPYKTYPhI OEIKOB,
KOONIEPATUBHbIE M3MEHEHUS! KOH(pOpMAIMK MPOTOMEPOB (Ha MpUMEpEe reMoriioonHa B
CpPaBHEHHH C MUOTJIOOMHOM).

IIpocTeie Oenku, NpeacTaBUTENH, KpaTkas XapakTepucTuka. CHocoOHOCTh K
crienuPpUYeCKUM B3aMMOJCHCTBUSIM — OCHOBA OMOJIOTHYECKUX (PYHKIIMA BCeX OEIKOB.
Jluraunpr u ¢yHkuun OenkoB. CamocOOpka HaIMOJICKYJSIPHBIX OCIKOBBIX CTPYKTYP.
Crnoxnple Oenku. OOmME TPENCTABICHUS O CTPYKTYPE U HOMEHKJIATYpE CIIOKHBIX
OENKOB, CTPOEHUE TMPOCTETUYECKHX TPYII, TUIBl XWMHUYECKHX CBS3EH MEXKIY
ano0OeKOM U IPOCTETUYECKOM Tpynmnoil. MHOrooopasue CTpyKTypHO U (hYHKIIMOHAIBHO
pPa3TUYHBIX OEIIKOB.

1.3. Metoabl (pakuuMoHUpOBAHUS U O4YMCTKH OeakoB. KoumuecTBeHHOE
omnpejaesieHne 0eJIKOB

CxeMa U METOJIbl BBIJICTICHUS U OYMCTKUA OEJIKOB: TOMOTE€HM3AIMs, IKCTPaKLUs,
IPYIINIOBOE pa3jielicHUe; pasjielieHhue O€NKOB ¢ OJU3KUMH  (PU3UKO-XUMHUYECKUMHU
CBOMCTBaMHU MO MOJIEKYJISIpHOU Macce (yabTpalueHTpUuPyrupoBaHue, refib-QpuibTpanus),
3apsiny (d5ekTpodopes, n3031eKTpohOKyCCUpOBaHUE, HOHOOOMEHHAs XpomaTorpadust).
Addunnas xpomarorpadus. MeToabl aHaIu3a FOMOTEHHOCTH OEJIKOB.

KonuyecTBeHHOE oOmpeaeneHre CyMMapHbIX M WHAUBUAYaJbHBIX OEIKOB.
Paznuuust OenkoBoro coctaBa opraHoB. Mi3MeHeHus1 OEJIKOBOrO COCTaBa MpU OHTOT'€HE3Ee
u O6omne3HsX. benmku kak JeKapCcTBEHHBIE CPEJICTBA.

2. ®epMeHTHI

2.1. Crpoenmne wu cBoiictBa (epmenToB. KuHernka ¢QepMeHTATHBHOIO
Karajau3a. Mexanusm aeiicteust GepMeHTOB

[lonstue o depmenrax (9H3MMax). Mcropus pa3Butus ydeHus o (epMeHTax.
OOmme mnpenacraBieHus O  Katanu3e. (OCHOBHBIE  XapaKTEPUCTHKU  JIEHCTBHS
KaTaJu3aTOpPOB: DPHEPreTUUYECKUN Oapbep peakiuu, dHEepPrusi akTUBAIMU, CBOOOJHAS
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sHeprus. CylnrHOCTh ACHCTBHUS KaTanu3atopoB. CXOACTBO U Pa3iMyusi XUMHUYECKUX H
OMOIOrMYecKuX KaTann3atopoB. Crienu(puIHOCTh AeCcTBUS (PEPMEHTOB, €€ BUIBI.

Homenknarypa u knaccupukauus (epMEeHTOB. XapaKTEpUCTHKA KJIAcCOB
(depMeHTOB. EMUHUIBI N3MEpPEHUS] aKTUBHOCTH U KOJIMYECTBA (PEPMEHTOB.

CrpykrypHO-(yHKIIMOHANbHAs opraHu3anus (epmeHTOB. IIpocThie U CIOXKHBIE
oenku-dpepmMeHThl. CTPOCHUE CIOXKHBIX OCIKOB-(PEpPMEHTOB: anmopepMeHT, KOPaKTOPHI
(mpoctetnyeckue rpynnbsl M KodepmeHTsl). Kodakropsl — HOHBI MeETaIoB,
OpPraHUYEeCKHEe COCAMHEHUS BUTAMHUHHON W HEBUTAMUHHOM npupoibl. OyHKIIMOHAIbHAS
opranm3zanust  (HepMeHTOB. AKTHUBHBIA  ILEHTp (EepMEHTOB, €ro CTpPOEHHE.
AJoCTEpUYECKUM LIEHTP (EPMEHTOB, €T0 3HAUCHHE.

Mexanusm nevictBus ¢epmeHToB. Craguu (pepMEHTATHBHOrO MpoLEecca, HUX
XapaKTepUCTHKA. Teopuu «mablloHa» ¥ «UHAYIUPOBAHHOTO COOTBETCTBHUS» B
OOBSCHEHUH B3aUMOJIEUCTBHS (pepMeHTa ¢ cyOCTparoM. MOJEKyJIsSpHbIE MEXaHHU3MBI
cranuil (PepMEHTATUBHOTO MpoIlecca.

Kunernka ¢QepmMeHTaTUBHOrO Karanus3a, 3aJadd. 3aBUCUMOCTb CKOPOCTH
(epMEHTAaTUBHON peakIMK OT KOHLIEHTpauuu cyocrpata. [lonarue o nopsike peakuuu.
VYpaBHenne Muxasnuca-MeHTeH, cocoObl rpaduyeckoro H300pakeHUs, KOHCTaHTbI
nuccoruaru (KS) u Muxasmuca (Km). 3aBUCHMOCTh CKOpOCTH (hepMEHTATHUBHBIX
peakuuil ot KoiuuecTBa ¢pepmenTta, pH cpenbl, TemnepaTypsl; 3HaueHUe A QYHKIUU
(epMEHTOB B OpraHU3Me YeIoBeKa.

2.2. Peryasiuusi aKTHBHOCTH (PepMEHTOB. AKTHBATOPbI W HMHTHOUTOPHI
(epmenToB. MeIUIIMHCKAS IH3UMOJIOT U5

Brnusnue axktuBaTOpoB (hepMEHTOB Ha (DEPMEHTATHBHYIO PEAKIHIO, WX BHIIBI
(MeTaIBl, KATHOHBI, AHHOHBI, OPraHUYECKUE BeriecTBa). HrHOUTOpBl (epMEHTOB, UX
KJIacCU(pUKaIMs B 3aBUCHMOCTH OT MEXaHW3Ma JCUCTBHS, TMPOYHOCTH CBS3BIBAHUS C
depmeHnToM:  Hecneuupuueckue, crneurpuueckue; HeoOpaTUMble, 00paTHUMBIE.
MexaHn3M  KOHKYPEHTHOTO,  HEKOHKYPEHTHOTO  MHTUOMpOBaHUS  (PEPMEHTOB.
AnTumerabonutel. IlpuMmepsl pa3HBIX BHUJOB HMHTUOMTOPOB, HX MPAKTHUYECKOE
npUMeHeHne B MenuuumHe u  (apmanuu. Perymsuus KomuyecTBa (PEPMEHTOB,
KOHCTUTYTHUBHBIE M aJlaliTUBHBIE (PEPMEHTHI, aHTU(EPMEHTHI. Peryssnus akTHBHOCTH
(bepMEeHTOB, €e MEXaHU3MBbl: XUMUYECKass MOAM(PHUKAIUSA, €€ BHJIbI; ajlIocTeprUuecKast
peryysnus, €e THUIbl; KOONepaTuBHbIN 3((eKT (CUMMMETpuYHas U MOCieqoBaTeIbHas
monenu). [lomudepmeHTHbIE KOMILIEKCH. MHOXECTBEHHBIE MOJIEKYISIpHbIE (OPMBI
dbepmenTOoB, 00IIME  TpeacTaBieHUss O  HUX. HM3odepMmMeHTh, UX  POJb
(JlakTaTmeruaporeHasa, KpeaTuHKMHa3a). VMmoOunu3zoBaHHble  (EPMEHTHI, UX
XapaKTePUCTHKA U UCITOJIb30BAHHE.

[Ipaktnueckoe 3Hadenne GepmeHTOB. McTouHMKM moOdydeHUs (QEepMEHTOB.
[TonsiTue 0 MEOUIIMHCKOM HSH3MMOJIOTMH: HH3MMOJMArHOCTUKA, HSH3UMOTEpaIus,
sH3uMonaronorus. @OepMeHTbl Kak JIeKapCcTBEHHble cpeacTBa. depMeHTH  Kak
aHAJIMTUYECKUE PEareHThI.
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3. BBemenue B Merabouqm3m. MemOpanbl. buojornueckoe okucieHmue.
LenTpanbHbie MyTH MeTad0IU3MA

3.1. Oomen BemecTB. CTpoeHHe M PYHKIMM KJIETOYHBIX MeMOpaH

KaraGonuam u aHaboiM3M Kak JBE CTOPOHBI MeTa0oiiu3Ma, CTaguu W
B3auMoOCBs3b. Kartabonuueckue, anabomuueckre u ampuOoInyecKre MyTH B OOMEHE
BeIleCTB, uX 3HaueHue. Cnenuduyeckue u oOume myTtd karadomusma. [loHsiThe
«metabonon». Kapra merabonu3ma. OCHOBHbIE KOHEUYHBIE MPOIYKTHI METa0oJM3Ma:
BOJIa, YIVIEKHCIIBIM ra3, aMMHAK, MOYEBHHA. [[pyrue mpoayKTel BelaeseHHs. MeTomsl
u3ydeHrus oOMEHa BEIIECTB: HCCIENIOBAaHUS OpraHM3Ma YeJIOBeKa, OpraHOB, CPE30B
TKaHed. ['oMoreHarsl TkaHel, CyOKJIETOYHBIE CTPYKTypbl. Bwimenenue ¢epMeHTOB U
MeTabOIMTOB U OIIpeieTICHHE MOCIeI0BATEIFHOCTH MTPEBpAIlIeHHS BemIecTB. M30TomHbIe
METO/IBI.

CrpykTtypHas  opraHuzaiusi  OHMOJIOTHYECKMX  MeMOpaH, uX  (PYHKIHUH.
XapakTepuCTUKa CTPYKTYPHBIX KOMIIOHEHTOB OHOJIOTMYECKUX MeMOpaH (OemKoB,
JUMHUIOB, YIJIEBOJAOB): JIOKaNU3alus, COJAEp)KaHue, (PU3UKO-XMMUYECKUE CBOWCTBA,
COOTHOLIEHHE KOMIIOHEHTOB.

CriocoOpl TpaHCHOpPTa BEIIECTB YEpe3 KIETOYHble MeMOpaHbl: IaCCHUBHBIM
TpaHCHOpPT (BapuaHThl), obneryeHHass nudQys3usi, aKTUBHBIN TpaHCTOPT (TIEPBUYHBIH,
BTOPHUYHBIN; CUMIIOPT U aHTUTIOPT). PaboTa HaTpuii-kanueBoii-aeno3unTpudocdarassl,
KaJIbIIUEBOW W TPOTOHHOW ajeHo3uHTpudochaTazsl (ATd-aza). BesukynspHbiit
TpaHCTIOPT BemiecTB. MemOpaHHBIE OENKHU-PEIenTOphl; TpaHCMeMOpaHHas Iepenadya
CUTHAJIOB B KJIETKY.

JIumocomel, MOTy4YeHHEe U UCTIOIB30BaHUE B MEIUILIMHE U (papMaIlnu.

3.2. DHepreruyeckuii o0MeH. buoJsioruueckoe oKucjieHue

Huzkosnepreruueckue u BBICOKODHEPTETHUECKHE COCITUHECHHS.
Makposprudeckue ¢Gocdarbl, 3HaUYEHHME B MPOLECCAX AKKYMYJIUPOBAHUS HHEPTUU.
ComnpsbkeHue SHJEPrOHMYECKUX PEaKIMi € HK3EprOHUYECKUMH, BHUJbI COIPSLKEHUS
(HememMOpaHHbIe 1 MeMOpaHHbIC). AICHO3UHTPpU(POCPOpHAsS KHUCIOTAa KaK BaKHEUITUH
aKKyMYJISITOp Y HWCTOYHHMK OJHepruu, cTpoeHue. CuHTE3 afeHo3uHTpHU(OCchOpHOI
KHUCIIOTHI B miporiecce GocdopunrpoBanus, Buabl. [ uaponn3 ageHo3uHTpUGOChHOpHOI
KHUCJIOTBI; aJeHUJIATKWHA3a. bHOJOrnyeckoe OKHUCIEHHWE KaK OCHOBHOM MyTh
npeBpauieHuss cyOcTpaToB B OpraHu3me  4eioBeka. [lyTu  ucmonb3oBaHMs
MOJIEKYJISIPHOTO KHCJIOPOa B peaKIMIX OMOJIOTHYECKOr0 OKUCIICHHUS, NX JOKAIN3allus B
KJIETKE ¥ 3HAYCHUE.

CnocoObl OKUCIIEHUS: MyTeM JAETUAPUPOBAHUA (IErHIpOreHasbl, NEPOKCUAA3BI),
MyTeM MPUCOCTUHEHHUS KHCIOopoaa (MOHOOKCHUTEHA3bl, NTUOKCUTEHA3bl) U C y4acTHEM
cBOOOTHO-paNKaIBHBIX (POPM KHCIOpOA.

JlerupupoBanue cyoCTpaToB U OKHUCIEHUE BOJOPOJIa C 00pa3oBaHUEM BOJIbI KaK
UCTOYHUK SHEPTUU JJIsl CUHTE3a aJeHO3UHTPU(POCHOPHON KHUCIOThI. MUTOXOHApPUH,
CTPYKTypHasi OpraHu3anusi (HapyXHasi U BHYTPEHHsS MEMOpaHbI, MEKMEMOpaHHOE
IPOCTPaHCTBO, MaTpukc). CTpykTypa  [AbIXaTe€lIbHBIX  LENMed  MHUTOXOHAPHUH.
XapakTepucTuka MEePEHOCYMKOB MPOTOHOB M 3JIEKTPOHOB IBIXATENBHOM LIEMH U HX
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OpraHu3aiysi BO BHyTpEeHHEH MeMOpaHe MUTOXOHApUNA. MexaHu3M mepeHoca MpoTOHOB
U DJIEKTPOHOB MEPEHOCUYMKAMU JAbIXaTeNIbHOU 1enu. KackanHble H3MeHeHUsI CBOOOIHOM
HHEPTUU MPU MEPEHOCE TPOTOHOB U BIEKTPOHOB MO JbIXaTEIBHOM LIETIH.

OxucnurensHoe  QocopunrpoBaHue, €ro  KOJIMYECTBEHHOE  BBIpAXKEHHUE
(koadpdurment P/O). O6pa3oBaHue SHEPTHH B IbIXATCIBHBIX LEMAX MUTOXOHAPHH MPH
nepeHoce MPOTOHOB U AJIEKTPOHOB OT cyOcTpaTa K kuciopoay. ConpspkeHue AbIXaHus U
dbochopunupoBanus. Jlokanuzanuss B AbIXaTENbHBIX IEMAX MUTOXOHIPUA MYHKTOB
docdopmupoBanus. ['MNOTE3bl OKUCIUTEIBHOTO (POCHOPUIUPOBAHUSA: XUMUIECKOTO
COMNPSKEHUS, MEXaHOXUMHYECKas, XeMruocMoTndeckasd. CyIHOCTh XEMHUOCMOTHYECKON
teopun Mutuemia. M30upaTenbHas NpOHUIAEMOCTh MHUTOXOHJIPUAIBHOW MEMOpaHHBI.
TpancMeMOpaHHBI SIEKTPOXUMUUECKUN TMOTEHIMAT KakK MpOMEXyTodHas (opma
HHEPIrUU MPU OKHUCIUTEIBHOM (HOChHOPHIMPOBAHUHU, MEXAHU3M €ro 0Opa3oBaHUs IMPHU
NIEPEHOCE MPOTOHOB M 3JIEKTPOHOB B JbIXaTEIbHBIX LEMSIX MUTOXOHApUH. CTpoeHue U
(GYHKIIUM IPOTOHHOW afieHO3UHTpUOCcPaT-cuHTETa3bl. [{bIXaTeIbHbIH KOHTPOJIb.

PazoOmienne u  MHrHOMpPOBAaHUE  OKUCIUTENBHOTO  (POCHOPUIMPOBAHMUS.
TepmoperynsTopHass (QYHKIMS TKAaHEBOrO JAblxaHWs. JlekapcTBeHHbIE CcpeacTBa —
Pa300IIMUTENN U UHTUOUTOPHI OKUCTIEHUS U HOCHOPUITUPOBAHMUS.

MukpocomalibHOE OKHcIIeHUe. bronorndeckas pojib MOHOOKCUT€HA3HBIX CHCTEM
MUTOXOHJIpUM. Poib AMOKCUreHa3HOW cHCTEMbl B 00E3BPEKHMBAHUU APOMATUYECKUX
COCIMHEHUN.

CB0OOHOpaAMKAIBHOE OKHUCJIEHUE B KJIeTKaX. AKTHBHbIE (DOPMBI KHUCIOpOJA.
[lenHble XMMHUYECKHE PEAKIMH MEPEKUCHOTO OKUCIEHUS, BO3MOXKHOCTh MPEKPaAIICHUS
mpolecca IMyTeM «TrallleHHus» paaukanoB. [IpookcumaHTel M aHTHOKCUAAHTHL. Poib
aKTUBHBIX ~ (QOpPM  KHUCIOpOAAa B  OKUCIMTENbHOW  MOAU(PUKALIUKA  MOJIEKYJI.
AHTHOKCHJIAaHTBl ~KakK JeKapCTBEHHble cpeAacTBa. (O0e3BpexMBaHUE MEPOKCHAA
BOZ0PO/1a, 00Pa3yIOIIETOCs B PEAKIUAX OKUCIICHHS.

3.3. O01mme myTH KaTadoJau3mMa

KaraGonu3M OCHOBHBIX MUIIEBBIX M JEHOHUPOBAHHBIX BELIECTB — YTJIEBOJIOB,
KUPOB, OETKOB (aMUHOKHCIIOT); TIOHITHE O CHEIUPUYECKUX MyTsIX KaTtadoau3ma (70
oOpa3oBaHUs TUPYBATa U3 YIJIEBOJIOB M OOJBITUHCTBA aMUHOKHUCIIOT U 70 00pa30BaHUs
anetmi-kopepmenta A (ametmin-KoA) u3 )KUPHBIX KUCJIOT U HEKOTOPHIX aMHHOKHCIIOT)
¥ 00IIMX MyTAX KaTabonu3ma (OKUcIeHne nupyBara u anetuia-KoA).

OxucnurensHoe NeKapOOKCUIIMPOBaHHUE MAPOBUHOTPATHOM KHACIIOTBI:
MOCJIEIOBATEIBLHOCTh PEaKUUid, CTPOEHUE MUPYBATACTUIPOTeHAa3HOro KoMIiekca. LIk
TPUKApOOHOBBIX KHUCIIOT: MOCJIEI0BATEIBLHOCTh PEAKIIMI U XapaKTepUucTuKa (DEpMEHTOB.
CBs3p MexAy OOMMU TYyTSIMH KaTabojau3Ma U IENbl0 NEPEeHOoca JIIEKTPOHOB H
MPOTOHOB. AJIJIOCTEPUYECKHE MEXAHU3MBI PETYJISIUN KA TPUKAPOOHOBBIX KUCIIOT.

ButamuHbl 1 BUTaMUHOMOJOOHBIE BELIECTBA, BBIMOJHAIONINE KOPEPMEHTHYIO
poib B oOmUX TOyTsIX Kataboiu3ma. bBHOXMMHYECKHME OCHOBBI  CO3JaHUs
cOQJIaHCHUPOBAHHBIX MTOJIMBUTAMUHHBIX JIEKAPCTBEHHBIX CPEICTB.
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4. O0MeH U GyHKIHUH YIJIeBO/IOB

4.1. YrieBoabl. A3poOHOe OKHCIEHHE TJIHKO3bI

OcHoBuble yraeBoabl numu. Coaep’kaHue YIJIEBOJIOB B TKaHSIX YeJIOBEKa.
buonorunyeckas poib yrieBogoB. [lepeBapuBanue yrieBoi0B U BCACHIBAHUE TIPOTYKTOB
nepeBapuBaHusl YIJIEBOAOB. [JIOKO3a Kak BaKHEHIIMA MeTaboJIUT YIJIEBOJIHOTO
oOMena. OOmias cxema MCTOYHMKOB U MYyTEW PAacXOJOBAHMS TIIIOKO3bl B OpraHU3ME.
KitoueBast posib TI0K030-6-(hochara B mMertabonm3Me YIJIEBOJIOB. [JMKOTeH Kak
PE3EpBHBIN MOJIMCAXAPU Y JKUBOTHBIX, €T0 CBOMCTBA.

Kara®onu3M riatoko3sl. AHa3pOOHBIA U a3pOOHBIA IyTH pacraja IIFOKO3bI, UX
oOmiasi XapaKTepUCTHKa, CBsI3b MpoleccoB. Pacmag rmoKo3el 10 MUpyBaTa Kak
cnenupuyecKnii myTh KaraboiM3Ma IIIHOKO3bl, €ro JoKaiu3auus. A3poOHbIN pacnaj —
OCHOBHOM ITyTh KaTabOJIM3Ma IJIIOKO3bI Y YEJIOBEKA U IPYTUX a3POOHBIX OPTaHU3MOB 10
nyupyBara B LUTO30JI€, C MOCHEAYIOIIUM OKHUCIHUTEIbHBIM J1€KapOOKCHIMPOBAHUEM
nMpyBaTa M OKHUCJIEHUEM auetui-KoA B MUTOXOHAPUSX A0 BOAbI U YIJIEKHCIOTHI.
OHepreTudeckuii 0anaHc a’poOHOrO OKHCIIEHUS MOJIEKYJbI IJIHOKO3bl. [lepekitoueHue
aHa’pOOHOTO TYTH pachaja YIrJIEeBOJOB Ha a’poOHbIA. UYenHOYHBIE MEXaHU3MBbI
NepeHoca BOCCTAHOBUTENIbHBIX AKBUBAJICHTOB 4Yepe3 MUTOXOHIAPHUAIIbHbIE MEMOpaHbl U
OKHCIICHHE TJIMKOJIUTUYECKOTO BOCCTAHOBJIEHHOTO HUKOTHUHAMUIAACHUHINHYKIICOTH A
(HAIH+H") B mMuTOXOHIpHSX. AJUIOCTEPHUUYECKUE MEXAHU3MbI PETYIISAIUU adpOOHOTO
nyTH pacrnana riroko3sl (3ddext [lactepa).

4.2. AHa3poOHblii riaukoaus. ['irokoneorene3. O0MeH rjimKoreHa

AHa’pOOHBIN TJUKOIU3, TIUKOJUTUYECKAs OKCUIOPEIYKLHUsA, MUPYyBaT Kak
akienTop Bojopoja B rmkonuse. CyocrpatHoe dhochopunupoBanue. IHEPreTUUECKUN
OaylaHc aHa’pOOHOTO pacmajia TIIOKOo3bl. Pacnpenenenue u Gu3HOIOTMYECKOe 3HaUEHUE
aHa’poOHOro pacmnaga mIoKo3el. CrnuproBoe OpokeHue. Metaboau3Mm 3TaHoNa B
OpraHu3Me, MOHATUE 00 SHAOTEHHOM 3TAHOJIE.

['moxoneorene3. OOXONHBIE PpEAKIMU HEOOPATUMBIX CTAaaui  TJIMKOJIHU3A.
PerynsitopHsle  epMeHThl  IJIIOKOHEOreHe3a, OHOJorMueckass pojb  Ipolecca.
B3auMoCBs3b IIIMKOIM3a B MBIIIEYHON TKAHM U TJIFOKOHEOoreHe3a B nmeueHu (muki1 Kopu
(TJTFOK030-JIAKTATHBIN ITHKIT)).

Cunte3 riukoreHa (TJIMKOT€HE3), XUMHU3M IIpolecca. XapaKTepUCTUKA
[NIMKOT€HCUHTAa3bl. Perymnsiuus cuHTe3a IJIMKOreHa.

MoOunu3anus IJIMKOT€Ha (rIMKOTeHOIu3), TUIPOJIMTHYECKHIA "
dbochoponutrueckuit mytu. Pochopoian3 Kak OCHOBHOU MyTh MOOMIIM3AIMH TJIMKOTEHA.
XapakTepucTrka dbocdopunassl. Perynsauus MOOMIIU3AIUU TJIMKOTEHA.

B3aumooTHommenuss Mexay (QepmMeHTaMu CUHTE3a M pacmajga TJIMKOTeHa. Pouib
MPOTEUHKUHA3 U IIUKIndeckoro 3',5'-aneno3uamMoHodochara B CHHXPOHHU3AIUKY CUHTE3a
Y pacrnaja IJIMKOTeHa.
4.3. Ilento3odochaTHblii NyTh NMpeBpalleHus rJII0K03bl. O0MeH PPYKTO3bI U
rajgaxkro3bl. Hapymenust o0MeHa yrieBoaoB. Peryssinus o0MeHa yriieBoJ10B
[Tenro3zodocdarHblii TyTh NpeBpalieHUs] TIFOKO3bl, XUMH3M OKHCIATEIHLHOU
4acTu mporiecca (10 cTtaauu oOpa3oBaHus puOyn030-5-pocdara) 1 HEOKUCIUTETHLHBIX
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craauii. CyMMapHbIe Pe3yJbTaThl MeHT030(ochaTHOTO MyTH MPEBPAIICHUS TIIOKO3BI:
oOpa3oBaHue BOCCTAHOBJICHHOTO HUKOTMHAMUIaAeHUHANHYKIeoTuadochaTa
(HAJ®H+H") u mnenrozodocharoB. PacmnpocrpaHeHre u OHOJOTHYECKass POJIb
neHTo30¢ochaTHOr0 MyTH MPEBpaAIEHUs TIIOKO3bl. B3auMocBs3b eHT030(pochaTHOTO
IIyTH TPEBPALECHUS TTIIOKO3bI C TIIMKOJIU30M.

[IpeBparienue GpyKTo3bl U TANAKTO3bI B TIIIOKO3Y.

Ponp paznuuHbIX myTeil oOMeHa YTrieBOJOB B PEryJjsiliid YPOBHS TJIOKO3bI B
KpoBU. ['OpMOHanbHAs peryysdiuss ypoOBHS TIJIIOKO3bI B KpoBU. Poiib HWHCyNMHA,
aJip€HaJIMHa, III0KaroHa, TIFOKOKOPTUKOCTEPOUIOB.

Hapymenust oOMena yrieBooB. HacnencTtBeHHsle HapylieHUs: 0OMEHa MOHO- U
I CaxapuIoB.

VYrieBoasl Kak JeKapCTBEHHbIE cpeficTBa. JIeKapCTBEHHBIE CPEJCTBA, BIUSIONIUE
Ha SHEPreTUYECKUI OOMEH B KJIETKaX.

5. O0MeH ¥ PyHKUMHU JTUITHIOB

5.1. Knaccupukanusa u pynkuuu Junuaos. [lepesapuBanue u BcacbiBaHHe
JunuaoB. Tpancnoprt aunuaoB

OyHKIMKA JIMOUIOB B JKHUBBIX OpraHu3Max. BaxHeumue Iunuabl TKaHEU
yesioBeka. Pe3epBHbIC JTUNUABI U JUMUIL Onojorndeckux MemOpaH. IlepeBapuBanue
JUNUAOB. Y CJIOBHSI, HEOOXOMUMBIE NJIsi TIEpEeBApUBAHMS JUMUAOB. JKEIUHbIE KUCIOTHI,
CTPOEHHE, POJb B NEPEBAPUBAHUU JIUIIUJOB U BCACHIBAHUM MPOJYKTOB pPaCIICIUICHUS
mununoB. [lankpeaTtnueckas aumnasza U ee akTUBaTophl. Pacuienienue ¢gpochonunuaon
dbochonunazamu A1, Ay, C, D u adupoB xonecrepruHa xosnectepoidcrepazoid. Koneunsie
NPOAYKTBHl THUIPOJIM3A JIUIMUJOB, UX BCAachblBaHWE. PecHMHTE3 JUNUI0B B KUIIECYHOM
CTEHKE.

TpaHCOpT HK30T€HHBIX M SHJOTCHHBIX JUNUIO0B B opranusme. CocTaB u
CTPOCHHE TPAHCIOPTHBIX JIUIOMPOTEMHOBBIX KOMIUIEKCOB, MECTO WX 0Opa3oBaHMS.
JlunonpoTeunnunasa, ee GyHKIIUU.

5.2. OkuciieHne dKUPHBIX KUCJIOT M IJINIEPOJia

Oxucrnenue rauiepoia. XuUMHU3M, DJHEproOajaHC OKUCIEHHUS TIJHIepoIa.
AKTHUBaIUs KUPHBIX KUCIOT, TpaHCHopT anmi-KoA B MUTOXOHApPHUH, pOJIb KAPHUTHHA.
B-okucnenve KUPHBIX KHUCJIOT, DHEPreTHKa W OWOJOTUYECKOE 3HA4YeHHUE TMpoIecca.
OxkucneHue >XKUPHBIX KHUCIOT C HEYETHBIM YHUCIOM aTOMOB Yyriepoja. Tpancmopt
KUPHBIX KACIOT albOyMHUHAMU TUTa3Mbl KPOBH.

5.3. Ucnoan3oBaHue aneTuji-kopepMenta A B oOMeHe JunuaoB. buoxumus
aTepocKJIepo3a N 0:KUpPEeHUst

CuHTEe3 BBICHIUX YKUPHBIX KHUCJIOT Ha MOJU(PEPMEHTHOM KOMILJIEKCE — CHHTa3e
JKUPHBIX KHUCJIOT. XHUMHYECKOE CTPOCHHE MOJU(PEPMEHTHOTO KOMILUIeKca. Pouib
MaJoHWI-KOoepMeHTa A B CHHTE3€ JKHPHBIX KHUCIOT, €ro obOpa3oBaHue. Poib
HAJI®H+H" B cHHTe3e >KUPHBIX KHCIOT, HMCTOYHUKHA ero oOpasoBanus. CHHTE3
KUPHBIX KUCIIOT ¢ 0oJiee JUTMHHOW YTIEPOTHOM TETIBIO.

CuHTe3 HelTpambHOTO XKupa U GocPOIUNUI0B, X QYHKIUHU, OOIIHNE FTATbI.
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Cunre3  xoisectepona. [-THAPOKCU-B-METWITTyTapui-kopepMeHT A Kak
MPOMEKYTOUHBIN MPOAYKT B CHUHTE3€ KETOHOBBIX Tell M xolyiecteposia. OOpa3zoBaHue
KETOHOBBIX T€JI M UX pOJIb B opraHuszMe uenoBeka. ['mapoxcumerwirimytapuii-KoA-
peayKTas3a, peryisiius €e akTUBHOCTH. MHruOuropsl ruapoxkcuMmeTwirtyTapuii-KoA-
penyKTa3bl — JIEKapCTBEHHBIE CPEICTBA, MOIABISIONINE OMOCHHTE3 XOJIECTEPOIa.

[IpsiMoit 1 0OpaTHBIN TPAHCHIOPT XOJECTEPOA. XOJIECTEPOI KaK MPEIIIECTBEHHUK
JIPYTUX CTEPOUIOB (FKEITYHBIX KUCIIOT, TOPMOHOB, BUTamMuHa D3). Briaenenue sxeqaHbIx
KHCJIOT M XOJIECTEPOJIa U3 OPraHU3Ma YeJIOBEKa.

I'unepxonecreponemuss U €€ NPUYUHBL. MeXaHW3M BO3HHKHOBEHUS JKEIIYHO-
KaMEHHOH 00Je3Hu (XOJecTepoJioBble KaMHHM). buoxumusi arepockiieposa, (akTopsbl
pHucKa. Mexanusm o0Opa3oBaHMs aTEPOCKIEPOTHYECKUX OJISIIIIEK.
['unepiunonporenHeMus, THIIBI. buoxnmuueckue OCHOBBI JICYCHUS
TUIIEPXO0JIECTEPOJIEMUN U aTepockiiepo3a. PesepBupoBaHre U MOOMIM3AIMS KUPOB B
AKHUPOBOM TKaHU, PETYJALUs 3TUX HporeccoB. Oxupenue. Jlunorpomnueie GpakTopsl Kak
JIEKapCTBEHHBIE CPEJICTBA.

6. O0MeH aMUHOKHCJIOT U 0€JIKOB

6.1. IlepeBapuBanme 0eJIKOB, PpoJb MnpoueccoB mnporeoausa. Ilyru
HCIO0JIb30BAHUSA AMUHOKHCJIOT B KJIETKe

A3zotucteiii OanaHc, ero cocrosHus. [loHsTue o ko3puuKEeHTe N3HAIIMBAHUS
0esIKoB, (pU3MOIOrMYecKOM MHUHUMYMeE Oeika B nmuTaHuud. HopMbl O€KOB B NMHUTAHUU
YyeJoBeKa, OMoJIornyeckas HEeHHOCTh OEJIKOB.

[TepeBapuBanue GenkoB. JKemyqOUHBIN COK, €r0 XapakTepucTuka. Poib comsHOM
KUCJIOTBI B MepeBapuBaHuM OenkoB. DEpMEHTHI KeNyJIOYHOro coka (IEINCHH,
racTPUKCUH, PEHHUH). MeXaHu3M akTWBalUuW NerncuHoreHa. OcoOeHHOCTH AeNCTBUs
racTpukcuHa W peHHuHa. llpoTteonmutnueckue (epMeHTbl NaHKPEATMYECKOro COoKa
(TpuricMH, XMMOTPHUIICHH, KapOOKCHIIENTHIa3a, 3J1acTa3a), MEXaHW3M HX aKTHBAIlWH.
[TpoTeonutnueckre (EepMEHTHl KHUIIEYHOTO COKAa: aMMHOMNENTHAA3bl, IUIMENTHAA3bl U
TPUIENITHIA3bl,  NPOJMHA3bl W MPOJIUJA3BI. CrneuupuyHocTs  JEHCTBUS
MPOTEONIMTUUECKMX (EPMEHTOB KHUIIEYHOTO COKa. BcacblBaHMe aMUHOKHUCIOT.
OCHOBHBIE TPaHCHOPTHBIE CHUCTEMbl JJIi BCAChIBAaHUA AMUHOKHUCIOT. Perynsaums
npolecca  nepeBapuBaHus  OenkoB.  OCHOBHbIE  OMOXMMHYECKHE  IPOLIECCHI,
pOTEKaloUMe B TOJCTOM KHIlleyHUKE. ['HueHue OeNKoB, Mpouecchl 00e3BPEKUBAHUS
NpOayKTOB THUEeHUs. Pacmernsenue OenkoB B TkaHsax. Karencuubel. YacTUuHbIN
nporeonn3 OenkoB. HWMHrubutopel mnporteonnsza OenkoB. [lyTm wucnosb3oBaHUs
aAMUHOKHCIIOT B MeuYeHU U TKaHsAX. [lepeHOoC aMUHOKHUCIOT depe3 MeMOpaHbl KJIETOK.
OOmasi cxemMa HCTOYHMKOB M TyTeH pacxoJOBaHUS aMUHOKUCIOT B TKaHsIX.
JlnHamMuueckoe COCTOSIHME OEJIKOB B OpraHU3MeE YeJIOBeKa.

[IpeBpamieHyss  aMMHOKHMCIOT IO  aMuHOrpymme. TpaHcaMHMHHpOBaHUE
amMuHOKHCIOT. CTpoeHHMe U XapakTepucTuka amuHoTpaHcdepa3. Kodepmentnas
¢byHkIus BUTaMuHA Bg, XUMHU3M TpaHCaMUHUPOBAHUS aMUHOKHUCIOT. buonornueckoe
3HAYEHWE pPEAKUUH TPAaHCAMUHHUPOBAHUS AMUHOKHCIOT. 3HAYEHHUE ONpECICHUS
aKTUBHOCTH aMUHOTpaHcdepa3 B CHIBOPOTKE KpOBU. Buibsl ne3aMUHUpPOBAHUS
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aMUHOKUCTOT. OKHUCIUTENBHOE JI€3aMUHUPOBAHUE aMUHOKHUCIOT. CTpoeHue u
XapaKTEepUCTHUKA OKCUAa3 L-aMUHOKHUCIOT U D-aMHUHOKUCIIOT, TITyTaMaTIeTuApOreHashbl,
XUMHU3M OKHUCIUTEIBHOIO JE3aMUHUPOBAHUS aMUHOKUCIOT. IIpsimoe u Hempsmoe
JI€3aMUHAPOBAHNE AaMHUHOKHUCIOT. buoiiornyeckoe 3HaYeHHE J€3aMUHUPOBAHUS
aMHUHOKHCJIOT.

JlekapOOKCHMIIMpOBAaHUE  aMUHOKHUCIOT.  XapaKTepucThka  JekapOOKCHiias.
OO6pazoBaHue OUOTEHHBIX AMUHOB, UX CTPOCHUE M OMOJIOTMYECKas poJib (TPUIITAMHUH,
CEepOTOHWH, A0(aMUH, THCTaMHUH, Y-aMUHOMACIISHas KHUCJIOTa, TaypuH, MyTPECIHH,
KaJlaBepuH).  AMHHOOKCHJa3bl:  MOHOAMMHOOKCHJa3bl ¥  JIUAMHUHOOKCHJA3bI.
O06e3BpexuBaHre OMOTeHHBIX aMUHOB. [loMaMuHbl (CTIEPMUH, CIIEPMUINH), UX POJb.
JlexapcTBEHHbIE CpEJICTBA — HMHTUOUTOPHI aMUHOOKCHAA3. AHTUTHCTAMHHHbBIC
JIEKapCTBEHHBIE CPEJICTBA.

MeTuinpoBaHUe U TPAHCMETUIMPOBAHUE KaK IMyTH MPEBPALCHU aMUHOKHCIOT
o paaukany. MeTHOHMH U S-aieHO3WIMETHOHMH. CHHTE3 KpeaTuHa, aJpeHAIINHA,
dbochaTuamIXonHa, METHJIUPOBAHUE YYXKEPOJHBIX COEIUWHEHUW. MeTunupoBaHue
TOMOLIMCTENHA. Hcnons3oBanue OJIHOYTJIEPOTHBIX rpyII MIPOU3BOJIHBIX
TeTparuipoonueBoil KucaoTel. OOMeH ¢eHunananuHa U TUpo3uHa. OOpa3oBaHuE
KaTexojaMUHOB. Hacrneayemble HapyiieHUss 0OMeHa aMUHOKUCIOT ((heHWIKETOHYpUS,
aNbOMHU3M, AIKAITOHYPHUS).

6.2. OoOe3ppexxuBanue ammuaka. Ilyru npeBpamenuin 0e3a30THCTOrO
0CTATKA AMMHOKHCJIOT

AMMUAK KaK KOHEYHBIN NPOIYKT MPEBPAILICHHS a30TCOAECPKAIINX COCAUHEHUM,
UCTOYHUKU ero oOpa3zoBanHusi. OO0e3BpeXMBaHME aMMHaKa B JKUBOM OpraHHU3ME
(MecTHoe U oOmiee), ero MexaHW3Mbl. Poib TiyramMuHa B OOE3BPSIKUBAHHU H
TPAHCIIOPTE aMMHaka. [’ TyTaMUH Kak JOHOp a30Ta MPU CHUHTE3€ psAlla OPTraHUYECKUX
coeMHeHU. [ r0K030-amaHuHOBRIN 1K, OOmIee 00e3BpeKMBaHUE aMMHAKa MyTeM
CHMHTE3a MOYEBHHBI MU aMMOHHUWHBIX COJIEM, XUMH3M MPOLECCOB. MoueBHHA U COIU
aMMOHHS KaK KOHEYHbIE MPOAYKTHI a30TUCTOr0 0OMeHa. CBA3b OPHUTHHOBOTO LIMKJIA C
IMKIIOM TPUKAPOOHOBBIX KHCIOT, JHepreruka. [IpoucxokneHne aToMOB a3oTa B
MoueBHHE. PoJib rTyTaMuHa3bl MOYEK B CHHTE3€ aMMOHUITHBIX COJIEH, €€ aKTUBALUs [IPU
anuao3e.

[lytn mnpeBpameHuit 0€3a30TUCTOTO OCTaTKa AMUHOKUCIOT. [ JIMKOTE€HHbIE U
KETOr€HHbIE aMUHOKHCIIOTHI. BUOCHHTE3 3aMEHUMBIX aMUHOKHCIIOT.

AMMHOKHCIIOTHI KaK MPEAIIeCTBEHHUKN OMOJIOTUYECKH BaXKHBIX COCTUHEHUH.

7. O0MeH HykJeonpoTenHOB. CTpoeHHEe W CHHTE3 HYKJIEHMHOBBIX KHCJOT.
Bbuocunre3 0esikoB. MeTOAbI MOJIEKYJISIPHOI OMOJI0THH

7.1. CTpoeHue u 00MeH HyKJICOTIPOTEHMHOB

Hyxneonporeunsl, ctpoenue, GyHKIUU. XapaKTepUCTUKA TUCTOHOB H
OpPOTaMUHOB Kak O€JIKOBOW YacTH HYKJIEONpOTeHMHOB. HyKIenHOBbIE KHCIOTHI.
OcoOeHHOCTH TEPBUYHOM  CTPYKTYpbl HYKJIEHHOBBIX KHUCIOT. CBs3b MEXIY
HyKJIeoTHAaMU. BTopruHas cTpyKTypa HyKJIEHHOBBIX KHCIOT: 0COOEHHOCTH BTOPUYHOM
ctpyktypbl JIHK u PHK, Tumnsl cBsizeil, CTaOUIU3UPYIOMIMX BTOPUYHYIO CTPYKTYDY.
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Tpertnunast cTpykTypa, poib OEIKOB B OpraHM3allMM MPOCTPAHCTBEHHON CTPYKTYPHI
HYKJIEUMHOBBIX KHUCHOT. Ctpoenue pudocom. Ilomupubocombl. HNupopmocoma u
matpuuHas PHK, tpancnoptHas PHK, crpoenne u ¢ynkuum. Perymstopusie PHK.
CtpoeHne XpoMOCOM.

Jlenaryparus HyKJIeHHOBBIX KucioT. ['mOpummzamus JIHK-JIHK, JHK-PHK.
Mertozsl HccienoBaHus CTPYKTYPbl HYKJIIEHHOBBIX KUCIOT.

Pacnag HykiienHoBBIX KHCIIOT. Hykieasbl NUIIEBAPUTEIBHOIO TPAaKTa U TKAHEH.
Pacnaa myprHOBBIX HYKJIEOTHIOB, 00pa30BaHHE MOYEBOM KUCIOThI. CHHTE3 MyPHUHOBBIX
HykiaeotunoB. CyOcTpaThl CHHTE3a, KIIOUEBBIC (EPMEHTHI M PETYJSIUS CHHTE3a
MyPUHOBBIX HYKJIEOTHUIOB. Pacmag MNHUPUMHAMHOBBIX HYKJICOTHUIOB, KOHEYHBIC
IPOAYKTHl 3TOro mnpouecca. CUHTE3 NHUPUMHIWHOBBIX HYKJIEOTHUIOB: CYOCTpaThl U
(hepMEHTHI.

IToBTOpHOE HCTIOJIB30BAaHUE HYKJICO3UJOB M a30THUCTBIX OCHOBAaHWMM ISl CUHTE3A
HyKJ1eoTu10B. Hapyiienust oOMeHa HyKJI€OTHIOB.

7.2. buocuHTe3 HYKJEMHOBBIX KHCJIOT M 0eikoB. CoBpeMeHHbIE MeETObI
MOJIEKYJISIPHO OHoJIOTHH

Pernmukanus: cyOctparsl, depMeHThl, MEXaHU3M U OHMOJOTHYECKOE 3HAUYCHHE.
Cramuu npouecca. JIHK-nmomumepassl, ux @yukiuu. [loBpexnenus u penapanus JJHK.

buocunres PHK (tpanckpumnius), ee mexanu3m u 3Hauenue. PHK-nonumepasa.
CtpykTypHO-GyHKIIMOHATBHAS XapaKTepUCTUKA TPAHCKPUIITOHA (omepona).
OOpaTUMOCTh TPAHCKPHUIILIUU.

buocunTe3 6enkoB (TpaHCHALMs), HEOOXOIMMbIE KOMIIOHEHTHI Ipolecca. Poib
u-PHK kak matpuiibl jyisi cuHte3a OenkoB. ['eHeTudyeckuil kKoj, ero cBoicrBa. Craauu
TPAHCIALMU. AKTHUBALMS AMHUHOKHCIIOT, XapaKTEPUCTUKA M poib amuHoaumia-T-PHK-
CUHTETa3 B OMocuHTe3e 0enKoB, ux cneuu@uiHocts. Ponb T-PHK B OnocunTese 6enkos,
BaKHeWne (yHKIHMOHAJIbHBIE YYacTKW B ee MoJekyine. CTaauu TpaHCISLUY,
peryJsiusi.

[IpotieccHr HYKJIEMHOBBIX KHCIOT W O€iIKOB. XapakTep HU3MEHEHUU CTPOEHUS
HYKJICMHOBBIX KUCIIOT U OEJIKOB TOCJIC WX TIEPBUYHOTO CHHTE3A.

OnureHetuka. [oHsiTHE «3MUTEeHOM». DMUTCHETHUYECKUE MEXAHU3MBbI PETYIISLIUN
reHoB (metunupoBanue JIHK, anerunupoBaHve TUCTOHOB, T€HOMHBIM HWMIOPUHTHUHT,
poiab perymstopabix PHK u mnpuonoB). ®akTophl, BIHSAIONIME HA SIUTCHOM.
ONUTreHeTUKa B MEAUIUHE.

AKTUBATOpbl W HWHTUOUTOPHI CHHTE3a HYKJICHMHOBBIX KHUCJIOT U OEJKOB, HX
UCIOJIb30BaHUE B MeAUIMHE (YPOBHU UHTUOMPOBAHUS).

Ounkorenbl. [IpOTOOHKOTE€HBI W MEXaHM3M UX TIpPEBpallleHUs] B OHKOTCHBI.
MexanusMm aeiicTBusi oHKoreHoB. [lonmunentuaneie pakTopbl pocTa 1 OMOXUMHUYECKHE
MEXaHHU3MBbI UX 1ercTBUA. DAKTOPBI POCTAa U OHKOT'€HBI.

CoBpeMeHHbIE METOJIbI MOJICKYJIIpHOM Onojoru. MeTo 1 mojauMepa3sHou 1EemHOoN
peakiuu  (IILP). T'enomuas npaktunockonusa. bnor-ananuz JIHK u  PHK.
CexBennpoBanue JIHK. Knonuposanue.
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8. BuoxumMusi BUTAMMHOB

8.1. OcHoBBI BUTAMUHOJIOTHH. ZKMpOpacTBOPUMbIe BUTAMHHBI

Ucropust pa3Butusg ydeHuss o BurtamuHax. Kiaccudukanus, HOMEHKIATypa,
OTJIMYUTENIbHbIE OCOOCHHOCTH BUTAMHUHOB KaK HE3aMEHHUMBIX KOMIIOHEHTOB MHUTAaHUSI.
Oyukiuu BuTaMuHOB. Hapymienuss OanaHca BUTaMUHOB, WX NPUYMHBL. McTOuHUKH
NOCTYIJICHUST ~ BUTAMUHOB. BHUTaMUHBI  KaKk  BHYTPUKJIETOYHBIE  PETYJSTOPHI
MeTabonn3ma. ButaMuHbl 1 KuiieuHas MUKpodJiopa.

XKupopactBopumble BuTamMuHBL. Butamun A (aHTHKCEpOTAIbMUYECKUH,
PETUHOJT), MPOSIBICHUS HEIOCTATOYHOCTH W THUIIEPBUTAMHHO3a. PETHHON, peTHHAIb,
pETHHOEBasi KUCJIOTA, MPOBUTAMUHBI U BO3MOXKHOCTh 00pa30oBaHUs M3 HUX BHUTAMHUHA.
Ponw [3-kapoTuHa, UICTOYHUKU, TOTPEOHOCTh, OMOJIOTHYECKAs] POJIb, yYaCTHE BUTAMUHA
A B (QOTOXMMHUYECKOM aKT€ 3pEHHUs, BUTAaMUH A U [-KapOoTHH Kak JIeKapCTBEHHbIC
cpenctBa. Burtamubabel D (kanbuugeposbl, AHTHPAXUTHYECKUM), TPOSBICHUS
HEJOCTATOYHOCTH W THUIIEPBUTAMUHO33, XHUMHUYECKOE CTPOCHHE, IMPOBUTAMUHBI U
BO3MOXKHOCTh ~ 00pa30BaHUsi BUTAMUHOB W3 HHUX, HWCTOYHHUKH, IOTPEOHOCTD,
Ononoruyeckas poJib, 00pa3oBaHHE OWOJOTMYECKHM AaKTUBHOW (OPMBI, MEXaHU3M
nercTBus Kanbuutpuosia. Butamun E (Tokodeposibl, aHTUCTEPUIIbHBIN), MPOSBICHUS
HEJ0CTAaTOYHOCTH, XMMHUYECKOE CTPOCHHE, MUCTOYHUKH, MOTPEOHOCTb, OMOIOrHYecKas
poJib. AHTHUOKCHUJAHTHBIE KOMIUIEKCHl BUTaMUHOB. Butamun K (puimoxuHoHBI,
aHTUTEeMOpparudeckuii), MpOsBIECHUS HEIOCTATOYHOCTH, XUMHUYECKOE CTPOEHHE,
HMCTOYHUKH, TTOTPEOHOCTh, OMOJIOTHYECKast pojib, BUTaMUH K-3aBHcHMas kapOOKcHiasza
U KapOOKCWJIMPOBAaHME OCTAaTKOB TIiyTamara, BuTamMuH K u 1ukymaposioBbie
AHTUKOATYJISTHTHI.

8.2. BonopacTtBoprMble BUTAMUHBI. BUTAMMHONIOA00HbBIE BelleCTBA

BonopactBopumbie  BuTamuubl. Butamun C  (ackopOuHOBas  KHUCIOTAa,
AHTUCKOPOYTHBIN), MPOSBICHUS HEJOCTATOYHOCTH, XUMHUYECKOE CTPOEHHE, CBOWCTBA,
VCTOYHUKH, MOTPEOHOCTh, OHoornyeckue (GyHKIuu. B3anMoCBs3b B OCYHIECTBICHUU
ouosiornyeckux QpyHkuuii BuramMuHoB C u P. Butamun B1 (TuamMuH, aHTUHEBPUTHBIN),
NPOSIBJICHUS] HEAOCTATOYHOCTH, XUMHUYECKOE CTPOEHHE, CBOMCTBA, HCTOYHMKH,
noTpeOHOCTh, KOo(epMmeHnTHas (Qopma, Ouosnormueckas ponb. Butamun B
(pubodnaBuH), MPOSIBICHUS HEJOCTaTOYHOCTH, XHUMHUYECKOE CTPOEHHE, CBOMCTBA,
WCTOYHUKH, TOTPEOHOCTh, KopepMeHTHBIE (hOpMBI, OnMosiorudeckasi poib. Buramun PP
(HUKOTHMHOBAsI KHUCIIOTa, HUKOTHHAMUJ, HUAIMH, AHTUTCIJIATPUYCCKUN), TIPOSBIICHUS
HEJOCTAaTOYHOCTH, XUMHYECKOE CTPOCHHME, CBOWMCTBA, HCTOYHHMKH, MOTPEOHOCTH,
koepmeHTHbIE  (QopMBI, OWosoTMuYeckas posib. Butamun Bg (mupumokcus,
AHTUJIEPMATUTHBIN), MPOSBICHUSI HEAOCTATOYHOCTU, XUMUYECKOE CTPOCHHE, CBOMCTBA,
UCTOYHUKH, TMOTPEOHOCTh, KOopepMeHTHble  (GOpMbl, OHUONOTHYECKas  pPOJb.
[laHTOTEHOBast KHUCJIOTA, MPOSIBJICHUS HEIOCTATOYHOCTH, XHMHYECKOE CTPOCHHUE,
CBOMCTBA, UICTOYHUKH, OTPEOHOCTH, KohepMeHTHasE (popMma, OHOJIOTUIECKHE (PYHKITUH.
Buramun H (OumoTwH, aHTHCEOOpEHHBIN), SKCIEpUMEHTANbHAsS HEIOCTATOYHOCTD,
XUMHUYECKOE CTPOEHHUE, CBOMCTBA, MCTOYHUKH, MOTPEOHOCTh, KOepMeHTHas ¢opma,
OvoJornyeckas poJib, MPUMEPHl peakiuil kapOokcunupoBanus. DonueBas KHUCIOTa
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(BuramuH Bg), TpOSBICHHUS HENOCTATOYHOCTH, XHMHUYECKOE CTPOCHHUE, YYaCTHE
apaaMUHOOEH30MHOM KHCIOTHI B IOCTPOEHUM (HOJIMEBOM KHCIIOTHI, CBOICTBA,
UCTOYHUKHU, MNOTPEOHOCTb, BO3MOXKHOCTH JECTIOHUPOBAHUS, KOPEPMEHTHBIE (HOPMBI,
ounonoruueckas poib. CynbaHunaMuaHble JIEKapCTBEHHbIE cpeacTBa. Buramuu Bio
(koOanamMMH, aHTMAHEMHYECKUI), TIPOSIBICHUS  HEAOCTATOYHOCTH, XHUMHUYECKOE
CTPOEHHME, HUCTOYHHMKH, MOTPEOHOCTb, NPUYUHBI PA3BUTUS  HENOCTATOYHOCTH,
JENIOHUPOBaHKE, KopepMeHTHble (QopMmbl. B3aumocssp ¢yHkuuil BuTamuHa Bio un
¢donmeBoil KUCIOTHl B MEPEHOCE OJHOYIJIEPOJIHBIX PATUKAJIOB U CHHTE3€ BaKHEHUIIUX
OHOCOeAMHEHU.

Butamua F. Ponp 3cceHIManbHBIX NOJMHEHACHIIEHHBIX JKUPHBIX KHCJIOT.
BuramuHONogoOHbIE COEOUHEHUs, HMX POJb B OpraHu3Me uejoBeka. JlOHOpBI
METHWIBHBIX TPYIIIL.

Butamunsl 1 kKopepMeHTHBIE (POPMBI KAK JIEKAPCTBEHHBIE CPECTBA.

AHTHBUTAMHUHBI, XAPAKTEPUCTHKA, BAXKHEUIIHME IPEACTABUTENHN, UX CTPOCHHE,
BJIMSIHME Ha OOMEH BEIIECTB, HCIOJIb30BAHNE B MEAUIIMHE.

9. Peryasiuusi oOMeHa BemiecTB. buoxumusi ropMoHoB

9.1. OcHOBHBIC MeXaHU3MBbI peryasinuu Meradoausma. MexaHu3M JelcTBUSA
rOpMOHOB

['opMOHBI U TOPMOHOIIOIOOHBIE BEILECTBA, UX XapaKTepUCTHKA. ['OpMOHBI Kak
JUCTAHTHBIE  PETrYJISATOPhl  KJIETOYHOro Meraboyim3ma. TpaHcrunodusapHbeii U
naparuno@uzapHblii MyTH peryisnuu Mmertadonusma. Kiaccudukanus ropMoHOB 1O
XUMHUYECKOMY CTPOECHHIO: MPOU3BOJHBIE AMUHOKHUCIIOT, OCKH U MENTUAbI, CTEPOUIBI.
Knaccudukanus ropMOHOB MO MeXaHU3MY JeUCTBHUS. KIIETKM-MUILIEHH W KIJIETOYHBIE
peuenTopbl TOpMOHOB. OOIIME MEXaHW3Mbl PETYJIUPYIOMIEr0 BIUSHUS TOPMOHOB Ha
MeTa0o0JIM3M: HM3MEHEHHE AaKTHUBHOCTH (DEPMEHTOB (aKkTHUBALMs M WHTHOMPOBAHUE);
U3MEHEHUE KOJIMYeCTBAa (PEPMEHTOB B KIETKE (MHIAYKUHUSA, WIM PENpeccHs CHUHTE3a
OENKOB, HW3MEHEHHWE CKOPOCTH pa3pylleHus (EpMEHTOB); H3MEHEHHE CBOWCTB
KJIIETOYHBIX MeMOpaH. MexaHu3mMbl NOpPSAMOA U OOpaTHOW CBSI3M B PETYISIIIUU
oOpa3oBaHus W JEUCTBUS TOPMOHOB. | OpMOHBI, HE TPOHHUKAIOIINE B KIETKY (OEITKOBOMA
U MENTUIHON MNpUpoAbl, KarexonamuHubl). [locpeqHukuM B JEHCTBUU STOM TPYHIIBI
TOPMOHOB B KIJETKE: LMKIMYECKHE HYKJICOTHABI, HOHBI KaJbLHUs, MPOAYKTHI
IIPEBPALLEHUS dochaTuaUITMHO3UTOIIOB, TUPO3UHKHWHA3HAS AKTUBHOCTb.
AJNeHUNIaTIUKIa3a U TYaHWIATLHKIIA3a — CUTHAJIbHBIE CUCTEMbl KJIETOYHBIX MEMOpaH.
MexaHn3sM nepefaud TOPMOHAJIBHOIO CHTHajla B KIETKY, €ro i3tanbl. CHATHE
FOPMOHAJIBHOTO CHUTHaJIa. BIlMsHUME JEKapCTBEHHBIX CPEACTB HA KOHIIEHTPALUIO
LHUKINYECKUX HYKIIEOTUIOB.

MexaHu3M JOEUCTBUSA TOPMOHOB, MPOHMUKAIOIIMX B KIETKY. Jlokamusauus
peuenTopoB TrOopMOHOB. l'opMmoHanpHO-uyBcTBHTENBHBIE oTaeabl JIHK. Crpoenue
pPELENTOpOB CTEPOMAHBIX W THPOUIHBIX TOPMOHOB. CTepoHMIHBIE TOPMOHBI Kak
PEryJIATOPBI SKCIIPECCHH reHoB. [IpakTnyeckoe npuMeHeHe rOpMOHOB.

['opMOHBI O€NKOBOM M NENTHIHOM NPUPOABL: TUIOTaTaMyca (JIUOEpUHBI H
ctatunbl), runo¢usa. TpomHble TOPMOHBI TUMO(GHU3a W MX 3HAUEHUE B PErYISIIUU
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byHkun nepudepudeckux kene3 (CoOMaTOTPOINUH, KOPTUKOTPOIWH, TUPOTPOIUH,
TOHAJOTPOIHHBI, JIMTIOTPONIMHBI), XUMHUYECKas MNpupojaa, Ouojormdeckue (QYHKIUH.
Menanotponus, ero (GyHKOMM B opraHu3me. HelporopmMoHbsl (OKCHTOIIMH |
BA30IPECCUH), HX OMOJIOTUYECKOE ACHCTBHE.

9.2. 'opMoHaIbHas peryasiuus 00MeHa KUPOB, 0eJIKOB U YIJIeBOI0B

I'opMOHBI TOKETYTOYHOM JKEJIE3bl: MHCYJIMH U INIFOKaroH. bHOCUHTE3 NHCYNIMHA.
MHCYyIMHUYBCTBUTEIBHBIE W HWHCYJIMHHEYYBCTBUTENIbHBIE TKaHU. buomornueckoe
JNEHUCTBUE WHCYJIMHA WM IirokaroHa. CaxapHblii AuaOeT, XapakTEpUCTHKA HapylLIEHUH
oOMeHa BemecTB Npu caxapHoM auadere. OCIOXHEHHUS CaxapHOro auadeTa.
JlexapcTBEHHBIE CPEJICTBA UHCYJIMHA, UX TPUMEHEHUE.

['opMOHBI MO3rOBOTO BEIIECTBA HAIMOYCYHUKOB (KAaTEXOJIAMHUHBI), CTPOCHUE W
OMOCHHTE3, BIUSHIC Ha OOMCH BCIICCTB.

I'opmonbl cTepounnoi mpuponbl. OOmas cxema OHOCHMHTE3a CTEPOUJIHBIX
ropmMoHoB. KopTukocrepouabsl — TIIIOKOKOPTUKOHWJIBI W MUHEPAJIOKOPTHKOUIBI.
['IOKOKOPTUKOUIBI: CTPOCHUE, PETYJISLUSA UX CEKPELUH, BIUSIHUE HA OOMEH YTJIEBOJIOB,
aunuaoB, OenkoB. [IpoTHBOBOCHANIUTENBHOE M AHTHUAUIEPTUYECKOE  JIEHCTBUE
TIIFOKOKOPTUKOUOB.

[IposiBeHust TUNMOGYHKIUA KOPHl HAAMOYECYHUKOB (0OJIe3HH AJTUCOHA),
runepyHKIUU KOPbl HAJOYEYHUKOB.

9.3. T'opmoHa/ibHasi pery/sinis aHA00JMYECKUX HNPOLECCOB, CBA3AHHBIX C
POCTOM M MOp(oreHe3om

T'OpPMOHBI IIUTOBUIHON XKejle3bl. VIOATHPOHUHBI, CTPOCHHE, GHOCHHTE3, CBA3b C
TUPEOTPONHBIM TOPMOHOM. buonornueckue QYyHKIMA UM MEXaHU3Mbl JIEUCTBUS
HonTupoHMHOB. OCHOBHBIE MPOSIBJICHUS HAPYIICHUA (PYHKUIUU LIIUTOBUAHOW >KEJE3bI,
HAEMUYECKUH 300.

[TonoBble TOpMOHBI. MyXCKHE TOJIOBBIE TOPMOHBI, CTPOEHHE, OHOJOrMYecKas
poiib. JKeHCKHE IMOJOBBIE TOPMOHBI: CTPOEHHWE, CBSI3b C ITOJIOBBIM LHMKJIOM. BriusHue
IIOJIOBBIX ~ TOPMOHOB  Ha  PEHNPONYKTHBHBIE W  HEPENPOAYKTHBHBIE  TKaHHU.
Metabonuueckoe JEHCTBUE TMOJIOBBIX TOPMOHOB. AHAOOJIMYECKHE CTEPOUIbI Kak
JE€KapCTBEHHbIE  cpeacTtBa. JKEHCKHWE IMOJOBbIE TOPMOHBI KaKk  KOMIIOHEHTHI
KOMIIJIEKCHBIX OPaJIbHBIX KOHTPALIENITUBHBIX CPEJICTB.

Oiiko3anouapl. [lyTu mpeBpareHuss apaxuIOHOBOW KHCJIOTHI (epMeHTaMu
LUKJIOOKCUT€HA301 C o0pa3oBaHHEM IIPOCTAaHOUOB (mpocTariaHauHbL,
MPOCTALUKIMHBI, TPOMOOKCAaHbI) M JUIOOKCUT€HA30i ¢ 00pa3oBaHUEM JIEMKOTPHUEHOB.
buonorudeckoe paeictBue 3iiko3aHoua0B. M30(opMbl UKIOOKCUTEeHa3bl. BrusHue
JIEKapCTBEHHBIX CPEJICTB HA CUHTE3 MPOCTATIaHAMHOB.

9.4. 'opmoHa/ibHAA peryJsiuus BOJHO-COJIEBOI0 1 MIHEPAJIbHOT0 00MeHa

MunepanpHble BellecTBa TKaHell uyenoBeka. Boga, ee ¢yHKuuu, comepkaHue B
KUBOM opraHusme. JlejeHne BOABI 10 JIOKAJIW3allMM B OPraHU3ME YEJIOBEKa
(BHYTpUKIIETOYHAs,, BHEKJIETOYHAs, BHYTPUCOCYAMCTass W MHTEPCTULHMAIbHASA), IO
CIIOCOOHOCTH K TEpEeMEIIEHUI0 B oOpraHm3Me (CBOOOJHAs, WMMOOMIM30BAHHASA).
Bo3pactHble, opraHHble, IOJIOBBIE pa3auyusi B coJepkaHuM Bojabl. CyTOuHbIE
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NOTpeOHOCT, W MOTepu BOAbl. DyHKIMU HeopraHmdeckux HOHOB. CojaepxkaHue
MUHEpaIbHBIX BEUIECTB. Makpo- U MUKPOIJIEMEHTHI.

Harpuii u xanuii B opraHu3me 4YeJjoOBeKa, MX TMOCTYIUIEHHE, COJIepKaHUe,
CyTOYHasi MOTPEOHOCTh, OMOJIOTUYECKAsT pOJib. Perynsius 37eKTpOJIMTHOIO COCTaBa U
oO0beMa BHEKJIETOUYHOM IKUIKOCTH Ba30MPECCUHOM, albJOCTEPOHOM, AaTpHUAIbHBIM
HaTpuil-ypetuueckuM  ¢daktopoM.  PeHuH-aHruoteHsuHoBas — cucrema.  Poib
anrvoreHsuHa |l. MHrubuTopsl aHTrMOTEH3MHINpEBpalaomEero QepMeHTa Kak
JICKapCTBEHHBIE CpEACTBA. MUHEPATOKOPTUKOUIBI, CTPOCHHUE, BIUSHHEC HA OOMEH
AIEKTPOJIUTOB.

Kampimit u ¢ocdop, ux moCTyIuieHHE, coaepkaHue, CyTOYHas TOTPEOHOCTbH,
Oononornyeckue PyHKIMU B opraHu3Me yenoBeka. OOMeH U pyHKIUU Kene3a, MEJIH.

["OpMOH IMapaluTOBUIHBIX JKejie3 (apaTropMOH): CTPOCHHE, POJIb B PETYIISIUH
dochopHo-KanpueBoro obmeHa. HapymieHus QyHKUMM MapaniuTOBUIHBIX JKENE3.
['opMOH HIMTOBUAHOM Kkene3bl (KaJIBLUTOHUH): CTPOCHHE, OHMOJIOrHYecKas poJib,
B3aMMOCBSI3b C MAPATTOPMOHOM B peryiisinuu pochopHo-KabIHEeBOT0 0OMEHa.

9.5. BzaumocBsi3b 00MeHa 0€eJIKOB, YIJ1€BOJA0B, JUITH/I0B

BuyTpukierounass  JoKaiu3alus ~ OCHOBHBIX ~ METaOOJIMYECKUX  MyTEH.
MeTtabonuyeckue mpoQuiii OCHOBHBIX OPTraHOB.

VYciaoBHOCTh  paszeneHuss Mera0oiiu3Ma Ha  OTIEIbHbIE BHABI OOMEHOB.
[IposiBieHNsT B3aMMOCBSI3U OOMEHOB O€JIKOB, YIJIEBOJOB, JUMUAOB. BakHeiiue
CBSI3YIOIIME€ META0OJIUThI, WX Ouoyjioruyeckas poJyib. BO3MOXHOCTH B3aUMHOIO
MpPEBpAIEHUs] TJIIOKO3bI, JKUPHBIX KHUCIOT W aMUHOKHUCIOT. EquHble MeXxaHU3MbI
peryssii OOMEHOB YIJICBOJOB, JHMMUIAOB W O€NKOB. MexaHU3Mbl MEXKOPTraHHOU
UHTETpallMd B pEryJsdiuu MeTabosim3Ma: KpoBooOpaiieHue u JumpooOpaileHue
(KOMMYHHKAIIMOHHAS POJIb), TYMOpaibHbIEe (PAKTOPBI, HEUPOIHAOKPUHHAS PETYISAIIUSL.
OcHOBBI META0OTUYECKOM TepaITHH.

10. dynkuuoHaabHast OnoxuMusi. OCHOBbI KIIMHUYECKOH OMOXUMUM

10.1. buoxumusi KpoBu. OCHOBBI KIIMHUYECKOH OMOXUMUM

Ocobennoctr MeTaboM3Ma KIETOK KpoBU. KOMMOHEHTHI T1a3Mbl KpoBU. benku
u  (QepMeHTHl TUTa3Mbl KpOBU. ANBOYMHUHBI ¥ TJOOYJWHBI TUIa3Mbl KpPOBH, WX
XapakTepucThuka © (QyHKOUH. [eMOroOuH: CTpoeHue, TMPOU3BOJHBIC, THIIHL.
['emornoOunonaruu. CuHTE3 reMa M remMorioouna, peryisuus. Pacman remorioOuHa.
buoxumuueckue Tmoka3zaTteid KpOBH, HX HCIHOJb30BaHUE. KpoBb Kak HCTOYHUK
JIEKQpCTBEHHBIX CPEJICTB.

AKTUBaTOphl  IJJa3MUHOT€HA W MPOTEONUTHYECKHEe  (EePMEHThl  Kak
TPOMOOJIUTUYECKHUE JIEKAPCTBEHHBIE CPEACTBRA.

[TousstTne 0  KIMHHUYECKOW  OHMOXMMHHU. buoxumuueckas  JUArHOCTUKA
3a0oneBaHuil. OOBEKTHl OMOXMMHUYECKMX UCCilelNoBaHUi B wmeauiuHe. OCHOBHbIE
OMOXUMHUYECKUE MTOKA3aTeNN, UCCIEAYEMbIE B MEUIUHE.

10.2. buoxumus neyeHu. buoxumms moyek 1 MO4YH

@DYHKIMU TEYEHW B OpraHU3ME 4YesioBeKa. Poiib meueHn B OOMEHE YTJIeBOJIOB,
JUNUAOB, OCIKOB W  aMUHOKHCIOT, BUTAMHUHOB, MHWHEPAJIbHBIX  BEIIECTB.
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Oo6e3BpexuBaromniasi (QyHKIUS TMeYeHU. Poilb  MHUKPOCOMAIBHOTO OKHCJICHHS B
o0e3BpekruBaHUU KCeHOOMOTUKOB. Llutoxpom P-450-ruapoxcunaszusii mukia. OO6meH
OmnmpyOuHa. THIIBI )KENTYX.

OO0pazoBaHue U BBIJICICHUE KETUM KaK CIIOCOO BBIBEJICHUS KOHEYHBIX MPOJTYKTOB
Merabonusma. KumieuHo-neyeHOYHass IUPKYJALMS  SKeTYHBIX KUCIOT, pPOJb B
nepeBapyuBaHUM JIMIHJIOB W BCAChIBAHUU. buoOXMMHMUYECKHE MEXaHM3Mbl Pa3BUTHS
MEYECHOYHO-KJIETOYHOM HEIOCTAaTOYHOCTH M TEUYEHOYHOW KOMBI, JiabopaTtopHas
JTMarHOCTHKA.

OcHoBHbBIE (PYHKIIMH TTOYEK. XapaKTEPUCTHKA BAXKHEUIINX KOMIIOHEHTOB MOYH B
HOpME U NP MaTOJOTHH.

11. ®dapmaueBTHyeckass Ouoxumus. DapMaKOKHHETHKA JIeKAPCTBEHHBIX
cpeacTs. buorpancpopmanusi KCEHOOMOTHKOB

11.1. OcHoBBI (papManeBTHYECKOH OHOXMMUM

®dapmarnieBTuyeckas Ouoxumus. buoxumus u  dapmanus. buorennele u
CUHTETUYECKHUE JIEKAPCTBEHHBIE CpeACcTBa. Vcnonb3oBaHe OMOXMMHUUECKUX METOJOB B
CTaHJApPTU3allMM M KOHTPOJIE KauecTBa JIEKapCTBEHHBIX cpeacTB. lcnonb3oBaHue
(epMEHTOB B aHAJIM3€ U CUHTE3€E JIEKAPCTBEHHBIX CPEACTB.

TpaHcnopT JeKapCTBEHHBIX CPEACTB Yepe3 MEMOpPaHbl KIETOK IPU Pa3IU4HbIX
crioco0ax MX BBEJICHUS B OPraHU3M UYEJIOBEKa.

TpancnopT  JeKapCTBEHHBIX  CpPEACTB  KpoBblo.  Crnenuduueckue U
HecTeM(pUIecKre TPAHCTIOPTHBIE CHUCTEMBI KpOBU. B3ammonelcTBHE JIeKapCTBEHHBIX
CPEJCTB C KJICTOUHBIMH PEIENTOPAMH B TKAHSX.

buoxuMuyeckrue OCHOBbI WHAMBUIYAJTbHOM BapualenbHOCTH MeTaboIn3Ma
JIEKapCTBEHHBIX CPECTB.

11.2. buorpancdopmanusi KCeHOOMOTHKOB

buotpancdopmaiiisi KCEHOOMOTMKOB M JIGKAPCTBEHHBIX  CPEACTB,  (pa3bl
Metabonu3ma. VI3MeHEeHMs] AaKTUBHOCTM U TOKCHYHOCTH  KCEHOOMOTHKOB U
JIEKapCTBEHHBIX CPEACTB B IpOLECCe META00IM3Ma: MOSABIEHUE TOKCUYHOCTH, YCUIICHUE
TOKCUYHOCTH, TOSIBJICHUE aKTUBHOCTH, YCUJICHUE aKTUBHOCTU, U3MEHEHNE aKTHBHOCTH
U TnosHas wuHakTHBalMs. Jlokanmuzauus ©W BUABL  (PEPMEHTHBIX IpEBpAILEHUI
KCEHOOMOTHKOB Y JIEKAPCTBEHHBIX CPEJICTB: PEaKIIUU NepBoi (azbl OnoTpanchopmaruu
OKHCIIEHUSI MHUKPOCOMAJIbHBIMH (epMEHTaMU (apoOMaTHYeCKOE M  alUKINYECKOe
okucienue, O-ae3askuiupoBaHue #  N-Ie3aJKUIUPOBAaHUE, J€3aMUHUPOBAHUE,
CyJIb(OOKHUCIICHHUE), BOCCTAHOBJICHUSI,  THAPOJIM3a;  peakiuu  MeTtaboiau3ma
KCEHOOMOTHKOB ~ HEMUKpPOCOMaJIbHbIMU  (hepMeHTaMu. Peakiuu  BTOpoil  (pa3bl
ounotpaHcopManuu KCECHOOMOTHKOB: KOHBIOTAMU (C TJIFOKYPOHOBOW KHUCIIOTOM,
CEepHOM  KHUCIIOTOM, C  aMUHOKHCJIOTaMH,  TJYTaTHOHOM),  THOCYJb(aTHasl,
METUJIMPOBAHKE, aAllETUIIUPOBAHHE.

BoiBeieHne KCEHOOMOTHMKOB M3 OpraHuM3ma 4YeJloBeKa, BHUJbl M CHOCOOBI
BbIBeZieHUA. DakTophl, BIUSIONIME HAa METa00NMU3M JIEKAPCTBEHHBIX CPEACTB!
reHeTU4YecKre, (PU3NoJOoTuUecKie U BHEIIHEH cpenbl. BiusHue ajakorosis m HUKOTHHA
Ha METa0O0JIM3M JIEKaPCTBEHHBIX CPE/ICTB.
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NHOPOPMALINOHHO-METOANYECKASA YACTD

JIUTEPATYPA

OcHoBHas:

1. Taranouu, A. [|. dapmaneBtudeckas OuoxumMus : yded. mocobdbue s
CTY/ICHTOB YYPEXJICHHUI BBICII. 00pa3oBaHHMs IO croenuaabHocTH «Dapmarusy [
A. 1. Taranosuu, E. A. leBuna, 3. Y. Oneuxwuii ; mox o6ur. pea. A. JI. TaranoBuua. —
Munck : HoBoe 3nanue, 2019. — 662 c. : ni.

JlonoJiHUTEILHAS

2. buonornueckas xumus : y4e0. mus cryneHToB Men. By3oB / B. K. Kyxra [u
np.] ; mox pea. A. JI. TaranoBuua. — Munck : Acap ; Mocksa : BUHOM, 2008. — 687 c. :
Wil

3. buoxumus : yuebnuk / JI. B. ABneesa [u ap.] ; mox pen. E. C. CeBepuna. — 5-¢
u3a., uctp. u gon. — Mocksa : '90TAP-Meaua, 2015. — 759 c.

4. Henbcon, /I. OcHoBsl Onoxumuu Jlennnmxkepa : B 3 1./ 1. Henscon, M. Kokc ;
noxa pen. A. A. bormanosa, C. H. KouerkoBa. — U3n. 3-e, ucnp. — M. : Jlabopatopus
3HaHui, 2017.

T. 1 : OcuoBsl 6noxumun. Ctpoenue u karanmus / nep. ¢ auri. T. I1. MocosoBo#,
E. M. Monoukunoii, B. B. benosa. — 694 c. : ui.

T. 2 : buosnepreruka u metabonusm. — 636 c. : ui.

T. 3 : Ilyru nepemaum uHdopmamuu / mep. ¢ auria. T. II. MocosoBoi,
O. B. EppemenkoBoii. — 448 c. : ui.

5. Buoxumus : mocobue s crynentoB By3oB / H. FO. Konesanosa [u ap.] ; M-
BO 3/ipaBooxpaHeHusi Pecnyonuku benapycs, YO «ButeOckuit roc. Mea. YH-T» ; TOA
pen. H. 1O. KoneBanogoii. — [4-e u3na.]. — Bureock : [BIMY], 2017. — 688 c.

METOANMYECKUE PEKOMEHJAIIUN 110 OPTAHU3AIINN
H BBIITOJTHEHUIO CAMOCTOATE/IBHOU PABOTbBI OBYYAIOHIUXCS1
IO YYEBHOMU JUCHUIIJIMHE

Bpemsi, oTBemeHHOE Ha CaMOCTOSTEIBHYIO pPabOTy, MOXKET HCIIOIb30BaThCS
OOy4JaroIIMMUCS Ha:

MOJITOTOBKY K JICKIMSIM M JJa00paTOPHBIM 3aHATHSM,

MOJITOTOBKY K KOJUIOKBMYMaM, KOHTPOJBHBIM paboTam, 3a4eTy W dK3aMEHY II0
yueOHOU quCHMILIHHE «BroIorndeckas XumMus»;

popabOTKy TeM (BOMPOCOB), BBIHECEHHBIX HA CAMOCTOSATEILHOE U3yUCHHUE;

MOJITOTOBKY TEMAaTHYECKUX pedepaToB, MPe3CHTAINH;

BBITTOJIHEHHUE UCCIIC0BATEIILCKAX U TBOPUCCKUX 3a/IaHUM;

KOHCIIEKTUPOBAHUE YUCOHOH JINTEPATYPHI;

MOJIrOTOBKY 0030pOB HAYYHOU JINTEPATYPHI IO 33J]aHHOM TeME.

OCHOBHBIE METO/Ibl OPTaHHU3AIMH CAMOCTOSATEIILHON PaOOTHI:
HaIMCaHUe U TIpe3eHTanus pedepara,
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HU3Yy4YCHUC TCM U HpO6J’ICM, HE BBIHOCHUMBbIX Ha JICKIIUHU U na6opaT0pHLIe 3aHATUS,
KOMIIBIOTCPU3UPOBAHHOC TCCTUPOBAHUC,
IMOATOTOBKA U Y4A4CTHUC B AKTHBHBIX q)opmax 06Y‘-ICHI/I}I.

KoHTpoiib caMocTOATENIEHON pabOThI MOKET OCYIIECTBIISITECS B BHIIE:

KOJUIOKBUYMA;

KOHTPOJILHOU paboThI,

YCTHOTO coOeceI0BaHus;

oOcyxaeHus pedeparos;

TECTHPOBAHUS MUCHBMEHHOTO WJIM KOMITBIOTEPU3UPOBAHHOTO;

OLEHKH YCTHOTO OTBETa Ha BOINPOC, COOOIIEHHS, JOKJIAAa, peIIeHHs
CUTYaIIMOHHBIX 3a]1a4 Ha Ja00paTOPHBIX 3aHATHUSIX;

POBEPKH pedepaToB, MUCHBMEHHBIX JTOKIIA/IOB;

MIPOBEPKH MTPOTOKOJIOB JIAOOPATOPHBIX 3aHITHIA.

INEPEYEHb PEKOMEHAYEMBIX CPEJICTB IMATHOCTUKH
JIns AMarHoCTUKA KOMIIETEHIIMM MCIIOJIB3YIOTCS CICAYIOIINE (hOPMBI:

YcrHas ¢popma:
cobecenoBaums,
KOJUIOKBUYMBI,
JTOKJIaIbl HAa 3aHATHSX.

IIucsmennas ¢popma:

TECTBHI;

KOHTPOJIbHBIE OMPOCHI;

KOHTPOJIbHBIE paOOTHI;

MUCHbMEHHBIE  OTYEThl O  ayAUTOPHBIM  (JOMAIIHWUM)  MPAKTUYECKUM
yIpaKHEHUSIM;

MMMCbMEHHBIC OTUETHI 1O TaOOPaTOPHBIM padoTaMm;

pedeparsr;

CTaHJAPTU3UPOBAHHBIE TECTHI,

OLICHMBAHUE HA OCHOBE MOJYJIbHO-PEUTHUHTOBOM CUCTEMBI.

YcTHO-IUCbMEeHHas (popMa:

OTYETHI 10 ayAUTOPHBIM MPAKTUUECKUM YIIPAKHEHUSIM C UX YCTHOM 3aIUTOMH;
OTYETHI 1O JaOOPATOPHBIM pabOTaM C UX YCTHOMW 3aIIUTOM;

3ayer;,

HK3aMEH;

OIICHWBAaHHE HAa OCHOBE MOJYJIbHO-PEHTHHIOBOW CUCTEMBI.

Texnuueckas ¢popma:
AIEKTPOHHBIE TECTHI.
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HNEPEYEHDB ITIPAKTUYECKHUX HABBIKOB

1. Hcnonn3oBaHue 9KCIIPECC-MCTOJA0B B OMOXUMHUYECKUX HCCICOOBAHUIX.
2. OHCHKa PE3YJILTATOB OMOXUMHUYECKUX I/ICCJIe,Z[OBaHI/Iﬁ KpOBH U MOYH.



COCTABUTEJINA:

[Tpodeccop xadeapsl 00IICH U KITMHUYESCKON

OMOXMMHHU C KypcoM (aKyIbTeTa MOBBIIICHHUS

KBaJTM(DUKAIIMK U TIEPEITOATOTOBKH KaJIpOB

yupexeHus: oopasoanus «Bureockuit

roCyIapCTBeHHBIN opeHa pyxObl HApOI0B

MEAUIIMHCKUA YHUBEPCUTET, TOKTOP

OMOIOTHYECKUX HayK, Ipodeccop H.}O.KoneBanoa

3aBenyroiuii kadeapoit oo1Ie U KITMHUYECKOU

OMOXUMUU C KypcOM (DaKyJIbTeTa MOBBIILIECHUS

KBaJIU(UKAIUK U TIEPETIOJITOTOBKU KaJPOB

yupexieHus: oopazoBanus «Butedckuit

rocyAapCcTBeHHbBIN opJieHa pyxkObl HApOI0B

MEJIULIMHCKUM YHUBEPCUTET», KAHIUIAT

OMOJIOTMYECKUX HAYK, TOIEHT I'"H.®omuenko

JomneHT kadeapsl 00IIeH U KIMHUIECKON

OMOXUMUU C KypcoM (DaKyJIbTeTa MOBBIIICHUS

KBATM(PUKAIIMU U TIEPENOITOTOBKU KaJIpOB

yupexieHus: oopazoBanus «ButeOckuit

rocyAapCTBeHHbIN opJieHa pyKObl HApOI0B

MEJIUIIMHCKUN YHUBEPCUTETY», KaHIU1aT

MEIUIMHCKUX HAYK, JOIEHT JLI".Opnoga

OdopmiieHne TUTIOBOM y4eOHON MpPOTrpaMMbl M COMPOBOXKIAIONIUX JOKYMEHTOB
COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHUSIM

HavanbHuk yueOHO-METOUYECKOTO OT/Iea

yupexzaeHus: oopazoBanus «Butedckuit

rocyAapCcTBeHHbIN opJieHa pyKObl HApOI0B

MEIULIMHCKUN YHUBEPCUTET A.B. l'alinykoBa
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