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HOACHUTEJBHASA 3AIINCKA

buoxumus — paszmen HayKd O JKU3HM, HW3Y4YalOUIMM XMMHUYECKHM COCTaB
’KUBOT'0, XapaKTEPHBIE ISl HETO XMMUYECKUE MPOLECCHl U MEXAHU3MBbI PETYIISILIUN
XUMHUYECKUX pEakiui, JeKalumx B OCHOBe oOMeHa BemiecTB. B HacTosmiei
porpaMme OTpPa)K€Hbl BCE paslenbl Ouosornueckod xumuu. HecmoTpst Ha
OOIIHOCTh NPUHITUIIOB OPraHU3AINH KUBBIX CUCTEM, OOMEH BEIIECTB MPUOOPETAET
OTIpEICNICHHYIO CIEIM(PUUHOCTD B OTJEIbHBIX CIICIIMATN3NPOBAHHBIX KJIETKAX, UTO
TaK)Xe HAIJIO OTPAKEHHUE B MPOTPaMME.
OCHOBHOM LIENBIO TPOTPAMMBI SBJISIETCSA:
® YCBOCHUE MOJICKYJSIPHBIX OCHOB >KU3HEACATENBHOCTH, IMyTell MeTabosr3ma
OCHOBHBIX KJIACCOB OPraHWYECKUX COEAUHEHHM W UX PEerysiluu s
NOHUMAHHUS  MOJIEKYJSIDHBIX ~ MEXaHM3MOB  Pa3BUTHA  NATOJOTHYECKHX
MPOLIECCOB, a TaKXe 3HAaHWE OMOXMMUYECKHX METOJOB JIUArHOCTUKH
3a001€eBaHUM.
3ajayaMu IPOrpaMMbl 110 OMOXUMUU SBIISIOTCSL:
e (opmupoBaHHe 3HaHUN 00 OCHOBHBIX NPHUHIIMIAX MOJEKYJISIPHON OpraHu3au
KJIETKHU, TKaHU, OPraHUu3Ma;
® YCBOGHHE OCHOBHBIX 3aKOHOMEPHOCTEH  MeTabOJIMYEeCKHX  IPOILIECCOB,
pEryJaluyu METadO0IU3Ma U €ro B3aUMOCBSI3U € (YHKIIMOHAJIBbHONW aKTUBHOCTBIO
KUBOU CHUCTEMBI,;
¢ [IOHMMAHUWE MATOTCHETHYECKHUX MEXAaHU3MOB pa3BUTUS  MATOJOTMYECKUX
MIPOLIECCOB C YYETOM OCHOBHBIX THUIIOB HACJIEAyeMbIX AE(PEKTOB METa0O0IN3Ma;
e 3HaHME METOJOB OHOXMMHUYECKUX HCCIEAOBAaHUM, KIMHHKO-Ia00pATOPHBIX
TEXHOJIOTUA M YMEHHUE MCIOJb30BATh WX PE3YyJbTaThl ISl OLUEHKH COCTOSIHUS
310pPOBbS YEJIOBEKA.
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OcHOBHbIE KPUTEPUH OLIEHNBAHUS 0TBETA
MOCTYNAIOIIEr0 B ACIUPAHTYPY

BerynurensHoe HCTIbITAHWE TPOBOJUTCS YCTHO-MUCHbMEHHOM (hopme.

Jlist oTBeTa mpemsiaraeTcsi OWJIET, COAEpKaIlMid JABa BOMPOCA /I YCTHOTO
OTBETa U OJAWH BOIPOC IS MMCBbMEHHOTO OTBETA. Pa3BEpHYTHIA YCTHBIM OTBET Ha
KK M3 ABYX BOIIPOCOB JOJDKEH MPEACTABISATH COOOM CBSI3HOE, JIOTMYECKU
MOCJIEI0BATEIbHOE, aPTYMEHTUPOBAHHOE COOOILIEHNE HA 33JaHHYIO TEMY.

5 «oTan4YHO»

[IpaBunpHOE UCIOJNB30BAHUE HAYYHOM TEPMHMHOJOTMHU; TIyOOKOe 3HaHue
OCHOBHBIX M JIOMOJHUTEIbHBIX MCTOYHHUKOB, HAJUYUE YaCTHBIX BBIBOJOB IO
BOIIpOCaM; OTBET Ha BCE BONPOCHI, YaCTUYHBIA OTBET HA IIOCTABJICHHbIC
JOTIOJIHUTEIIbHBIE BOIIPOCHI.

4 «xopouo»

bonee 50% xputepueB BoITIONHEHBI, Oosiee 50% 11eeit JOCTUTHYTO, TPU HATTUIUH
OTBETOB Ha Bc€ BOMPOCHL. [Ipyn 4yacTUYHOM, HE MOJHOM OTBETE Ha MOCTABJICHHbIC
JOTIOJIHUTENIbHBIE BOTIPOCHI.

3 «y10BJIETBOPUTEIbHO)

3HaHWE OCHOBHBIX TMIOJIOKCHUW 3aJaHHOW TEMbI, OIIUOKU TIPU U3JI0KCHUHU
marepuaina; MmeHee 50% OTBETOB Ha BOIIPOCKHI COOECEI0BAHUS BEPHEIE.

2 «Hey10BJIETBOPUTEIbHO»
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OTtBeT Ha Bonpoc (PK3aMeHaTOpa) HEBEPHBIN WU OTCYTCTBYET.
IlepeyeHb BONPOCOB K BCTYNUTEJIbHOMY MCIIBITAHUIO

1. Ilpenmer u 3amaum Ouonormyeckod xumMuu. OOMEH BEIIECTB U HSHEPIHUH,
uepapxuyeckas CTPYKTypHasT OpraHu3alMss W CaMOBOCIPOU3BEIAEHUE Kak
BAKHENIIME IPU3HAKY KUBOU MaTepuu. MoOJIEKyJIsIpHas JIOTUKA KUBOTO.

2. Tereporpodnbie U ayTOTpO(HBIE OPraHU3MBL: pa3IUuds IO TUTAHUIO U
MCTOYHUKAM PHEPIrHuH; KaTabon3M U aHabommu3M. MHOTOMOJNEKYIIpHbIE CUCTEMbI
(merabonnyeckue  Lenu, MeMOpaHHbIE  INPOLIECCHI,  CHUCTEMBl  CHUHTE3a
OMOIOJIMMEPOB, MOJIEKYJIIPHBIE PETYJIATOPHBIE CUCTEMBI) KaK OCHOBHBIE OOBEKTHI
OMOXMMHMUYECKOTO UCCIIEA0BAHNUS.

3. @®opmupoBaHUE MpPEACTABICHUS O OelKaXx Kak O BaKHEHIIEM Kiacce
COCIMHEHHMI I OpraHu3Ma. besku MpocThle W CIIOXKHBIE. YPOBHU OPraHHU3aLUU
0esKoBOI MOJIeKyJIbl. B3auMOCBsI3b CTPYKTYphl U (QYHKLIUU.

4. buonornueckue QyHKIU 0enKkoB. Posb O€KOB B Mpolieccax MEXKIETOYHOTO U
MEXMOJIEKYJIIPHOTO y3HaBaHMUS. benku-pepmeHTsl, OEJIKU-pELENTOpHI,
TpPaHCHOPTHBbIE OENKHU, aHTUTENA, OEIKOBBIE TOPMOHBI, COKPATUTEIbHBIE OEIKU.
MHoroo0pasue CTpyKTypHO U (YHKIHOHAIBHO PA3IUYHBIX OEIIKOB.

5. benku memOpaHn. [loHsiTHE 0 IepudepruuecKuX U MHTErpalbHbIX Oenkax. benku-
HAcoOChl, OeNKu-KaHalbl. [JHKONpPOTEeWHBI, peuentopHas QyHkuusa. Ponbs B
MEXKJIETOUHOM U MEXMOJIEKYJSIpHOM y3HaBaHuu. OOmme u crneuuduyeckue
byHKIIMU MeMOpaH.

6. C- peakTuBHBIN O€JIOK, OMOJIOTHYECKAs POJIb.

7. Cucrema komiuieMeHnta. OTaenbHble Oenkd, OWOJOTHYECKas POJb.
LepynorazmuH, coepkaHue, ON0oJIOrudecKas poib.

8. HUctopust  oTkpeiTust u  uszydeHuss  gepmeHTtoB.  OcobeHHOCTH

dbepmenTaTuBHOTO Karanuza. Knaccudukaiusa u HomeHkinatypa epMeHTOB.
CgoiictBa (depmenToB. Crnenu@uyHOCTh JEUCTBUA. 3aBUCUMOCTh CKOPOCTHU
(epMEHTAaTUBHBIX peakuui OT TemrepaTypbl, pH, koHueHTpanuu QepmeHTa u
cyoctpata. Ilonarue o mpodepmentax u uzopepmeHTax. EAMHUIBI M3MEpEeHHS
aKTUBHOCTHU U KoJimyecTBa pepmMeHTOB. KodakTopsl PepMEHTOB: HOHBI METAIIIOB U
KO(hepMEeHTHI.

9. Pacnpenenenne epMeHToB B opranuzMe. Opranocnenuduyeckre (pepMeHTHI.
N3meHeHus GpepMEHTHOTO cOCTaBa MPU OHTOreHe3e. DH3UMOIIATUU BPOXKICHHbBIE U
IprUOOpETCHHBIE. [Ipoucxoxenue dbepMeHTOB TJ1a3MBI KpPOBH.
DOH3UMOJMArHOCTHKA, SH3UMOTepanus. IMMoOuiIn30BaHHbIE (PEPMEHTHI.

10. TopMmOHBI IHUTOBUAHOM >Kene3bl. l3MeHeHHMss oOMEHa BeEIIeCTB IIpHU
TUNEPTUPEO3€ U TUIOTUpeo3e. MexaHn3mMbl BOBHUKHOBEHHUS SHAEMUYECKOTO 3002
U €ro MpeayIpexICHHE.

11. IlosoBble TOPMOHBI: CTPOCHME, BJIMSHHE HAa OOMEH BEIIECTB M (YHKIMH
MOJIOBBIX KeJe3, MAaTKA U MOJIOYHBIX JKeJIe3.

12. IlpocrarnmanauHbl W WX poOJib B  peryasiiud  Meraboiu3ma H
¢dusnonornyeckux ¢pynkunii. KunnHoBas cuctema u ee pyHKIUH.



buoxnumuyeckre N3MEHEHUs MPYU BOCTIAIICHUH.

13. Topmon pocta, ctpoeHne W GyHKIUU. TporHbIE TOPMOHBI THNOMU3A.
MexaHn3MBbl PETYISALNA BHYTPEHHEN CEKPELIUH.

14. Uepapxus perynsTopHbix cucteM. Hapymienuss (QyHKUMA SHIOKPUHHBIX
KeJe3: TUIEp- W THUIONPOAYKIMS TOPMOHOB. 3aMECTUTENbHas TEpanus MNpu
TUIIONPOIYKIIUU TOPMOHOB.

15. HykmenHoBble KHCHOTBI. Buabl, poiap B IpoLECC axX KU3HEACATEIBHOCTH.
Hyxneotuansiit coctaB pubonykinenHoBbix (PHK) m ne3okcupruOGoHYyKIEMHOBBIX
(IHK) xucnor. KommiemeHTapHble U HEKOMILJIEMEHTAPHbBIE MOJUHYKJICOTHUIHBIC
uenu. Bropuunas crpykrypa PHK. JIBoitnas cnupans JAHK. [enatypamusa u
penaryparua JIHK. T@'mopwamzamms JJHK-JIHK wu JHK-PHK; BropuuHbIc
paznuuus TEPBUYHOM CTPYKTYphl HYKJIEMHOBBIX KHCIOT. PuGocoMbl
pubocomansubeie PHK. Tlonmupub6ocomsr u matpuunsie PHK. Tpancnoprasie PHK.
Ctpoenue xpomocoM. CaMocOOpKa HYKIICONMPOTEUIHBIX YACTHII.

16. Mogens JHK VYorcoma u Kpuka, o0bsicHeHHE (HU3UKO-XUMHYECKOTO
MeXaHu3Ma camomnpousBeqeHuss reHoB. buocuntes JIHK  (pemmukarius):
crexuomerpus peakuuu; JIHK-nmommmepaspr; Matpuna; cOOTBETCTBUE NEPBUYHOU
CTPYKTYpPBI MPOAYKTA PEAKUUHU MEPBUYHON CTPYyKType MaTpuilsl. OnpeneneHHas
MOCJIEIOBATEIbHOCTh HYKJIEOTHIOB B TOJUHYKJICOTHIHOM ILEeNu Kak Crocod
3anucy HMH(QOpMalWy; peIuIMKanus Kak crnocod mnepeaadyd HH(QOpMauumud OT
Matpullbl K npoaykty peakuuu. Cunte3 JIHK u ¢aszpl kineTouHoro maeneHus.
Nnentnunocts JTHK pa3HbIX KJIE€TOK MHOTOKIETOYHOTO opranu3ma. [loBpexaeHus
u penapanus [JHK.

17. buocunte3 PHK (tpanckpumniusi): PHK- nonumepasa; crexuomeTpus peakiuu;
JHK kak matpuua; TpaHcKpurus kak nepenad a uapopmanuu ot JJHK u PHK.
buocuntes pubocomubiX, TpaHcnopTHbiXx W MaTpuunbix PHK. Ilonsitue o
MO3aWYHOU CTPYKTYp€ I'€HOB, IEPBUYHOM TPAHCKPUIITE, MOCTTPAHCKPUIIIIMOHHON
noctporike PHK, anbrepHaTMBHOM CrilaliCHHTE.

18. becknerounsie cucTeMbl OuocuHTe3a OenkoB. CTpoeHHE PHUOOCOMBEI.
[TocnenoBaTenbHOCTh COOBITUH TIpU  OOpa30BaHUM TMOJM MEOTHUAHOW IIENu:
cBs3biBaHue pudbocom u MPHK, oOpa3zoBaHue menTuUAHOW CBS3M, TPaHCIOKAIUsS
nentuami-TPHK.  @yHkumoHupoBanue  moaupuOOCOoM.  YHHUBEPCAIBHOCTH
OHMOJIOTMYECKOrO0 KOJa M MeXaHu3Ma OuocuHTe3a OenkoB. AHTUOMOTHUKH -
MHTUOUTOPBI CUHTE3a HYKJIEMHOBBIX KUCJIOT U OEJIKOB.

19. Ilonsarue o MeraboausMe, MeTaOOIMICCKUX MYTIX, META0OIMUECKOM IIHKIIE,
KapTe Merabonu3ma. Perymsmus merabonusma. KonneHTpamuss MeTaOOIUTOB:
npeaesbl U3MEHEHH B HOPME U TIpU NaToJIoruu. OCHOBHbIE KOHEUHbIE TTPOIYKThI
MeTaboIr3Ma y 4esoBeKa.

20. Metonb!l uzydeHus: oOMeHa BemecTB. VccmenoBanus Ha 1IEJIBIX OpraHU3Max,
opraHax, cpe3ax TkaHed. [‘omoreHaTsl TKaHed, pacTBOpUMBIE (PpPaAKIUU
rOMOT€HATOB, CyOKJIETOUHBIE CTPYKTYphl. Boigenenue MeTaboauToB U (hepMEHTOB
U ONpPEACICHUE IOCIEAOBATEIBHOCTH IMPEBpAILCHUs BemecTB. M30TonHbIE
METOBI.

21. [exkapOOKCHUIMPOBAHUE AMHHOKHUCIOT. bHOreHHble aMHHBI: THUCTAMUH,



CEpOTOHMH, y Y-aMHMHOMACJsHAas KHUCJIOTa, KaTexoJlaMuHbl. [IpoucxoxkieHue,
dbynkiuu. OkucieHue OMOTeHHBIX aMUHOB (AMUHOKCH/1a3bl).

22. KoHeuHble TPOIYKTHI a30TUCTOTO 0OMeHa. OCHOBHBIE MCTOYHUKH aMMHaKa B
opranu3me. [yt oOe3BpexUBaHUS aMMHaKa: CHHTE3 MOUYEBHHBI, 00pa3oBaHHE
aMUJIOB, pEaMHHHpPOBAaHHUE, OOpa30oBaHWE AMMOHHUWHBIX coje. [yramMmH Kak
JIOHOP aMUJIHOW TPYyNIIbl IPU CUHTE3€ PANAa COCAUHECHUM. [JlyTamMmuHasza IOYeK;
00pa3oBaHUE U BBIBEICHUE COJIEM aMMOHMS. AKTUBALUS TIyTaMUHA3bI MOYEK MPU
anuao3e. buocunTes MoyeBUHbI. CBSI3b OPHUTHHOBOTO ILMKJIA C MPEBPALLICHUSIMU
(dymapoBoii U acmaparnHOBOM KHCIIOT, MTPOUCXOXKACHUE aTOMOB a30Ta MOYEBHHBI.
buocruHTe3 MOYEBHMHBI KaKk MEXaHU3M MpPENOTBpaIleHUs 00pa3oBaHMs aMMHaKa.
Hapymenus cunTe3a v BbIBEICHUSI MOYEBHUHBI. [ UllepaMMOHHEMUS: BPOKICHHAS U
pUOOpETEHHAS.

23. Karabonausm T0Ko3bl. ASpOOHBIN pacraj — OCHOBHOHM IyTh KaTaOoim3Ma
TJIFOKO3bl Y YeJIOBEKa M JPYruX a’poOHBIX opraHu3MoB. llociemoBaTeiabHOCTD
peakumii 10 oOpa3oBaHMsl TMUpyBaTa (adpOOHBIN TIIMKOIU3) KaK CrenupuuecKuit
JUTSI TIFOKO3BI IyTh KaTtabosn3ma. PacpocTpanenue u pu3HoI0ru4ecKkoe 3HauYeHue
a’poOHOro pacmnajaa TIOKO3bl. Mcronb3oBaHUE TIIIOKO3bI JJII CHHTE3a JKUPOB B
MEYEHU U B )KUPOBOU TKAHHU.

24.  AHadpoOHBIN pacmaj TIOKO03bI (aHadpOOHBIN TIUKONMN3). [ TuKoMuTHYeCKas
OKCUIOpEAyKIMs, MNHpyBaT  Kak  aklUenTop  BOJAOpOAa;  cyOcTpaTHoOe
dbochopunupoBanue. Pacnipenenenue u Gu3n0I0THYECKOE 3HAYECHUE aHAdPOOHOTO
pacriajia rIrOKO3bl.

25. Pacmajg HYKJIEMHOBBIX KUCIOT. Hykieaspl NUIEBapUTENBHOIO TpakTa U
TkaHeil. Pacmanm mnypuHOBBIX HykieoTunoB. IIpencraBieHue o OUWOCUHTE3E
IyPUHOBBIX HYKJIEOTUAOB, IPOUCXOKICHUE YACTE TyPUHOBOTO SIAPA; HavaJbHbIE
craqui OmocuHTe3a (oT pubo30-5-Pochara m0 S-hbochopudosmmamuna).
NHo31MHOBas KMCIIOTA KaK NPEALIECTBEHHUK aJICHUJIOBOM M T'yaHWJIOBOW KHCIIOT.
[IpeacraBinenrie o pacmajne W OHOCHHTE3€ MHPUMUIMHOBBIX HYKJICOTHJIOB.
Koopaunanust OuocuHTE3a MYPUHOBBIX W MNUPUMHUIUHOBBIX HYKJICOTHJIOB.
Hapymienuss oOmena HykneotunoB. [logarpa; mpuMeHeHHe alIOMypUHONA IS
nevyeHns nogarpsl. Kcantunypus. Oporauuaypus.

26. BopgHo-coneBoii OOMEH. DJEKTPOJMTHBIM COCTaB >KUJKOCTEH oOpraHu3Ma.
MexaHu3Mbl peryiasiuuu o0bema, 3JIEKTPOJIMTHOro coctaBa M pH kuakocrteil
opranu3ma. Ponp  modek B peryisiiud  BOAHO-COJIEBOrO  OOMEHa.
AHTHUINYPETUUYECKUN TOPMOH, aJIbJOCTEPOH M PEHHH-aHTMOTEH3MHOBAsi CUCTEMA,
MEXaHU3M BOCCTaHOBJICHHMsI 00beMa KpPOBH IMOCJTE KpOBOMOTepU. buoxumuueckue
MEXaHH3Mbl BO3HUKHOBEHUS IOYEYHOW THUIEPTOHUU. YCIOBUS M MEXAHU3MBbI
BO3HUKHOBEHUS all103a U aJIKayio3a, 00€3BOKMUBAHUS OPTaHNU3Ma, OTEKOB.

27. OCHOBHBIE yTJIEBOBI )KUBOTHBIX, UX COJICPIKAHUE B TKAHAX, OMOJIOTHYECKAS
posib. OCHOBHBIE yIieBO bl UK. [IlepeBapruBaHue yIiIeBOIOB.

28. OcHoBHbie  (ochomunuapl W  TAUKOIUOUAB  TKaHEW  4YeIIOBEKa:
rIIEepoPochOTUIUIBI (bochaTuauIxX0IUHBL, dbochaTuanIITaHOTAMUHBI,
dochaTuanicepuHsl), cuHropocpoIunuIbI, repodocoIUUIbI,
mmkocuHronunuael. [lpencraBieHue o OWOCHMHTE3e U KaTaboOIU3ME OSTHUX



coenuHeHnit. @yHkuuu pochoaunuaos u rukoIUnua0B. CHUHromUnmUI036I1.

29. KpoBb Kak »xuakas TKaHb opraHu3dMa. COBpPEMEHHBIE MPEICTABICHUS O
CTPYKType U (YHKIIMH KPOBETBOPHBIX OpraHoB. OCOOEHHOCTH 3PUTPO -, JEHKO-,
TpoMOonuTonodsa. CTpoeHMe U (QPYHKIHMM HMMYHOKOMIETEHTHON CHCTEMBI.
Knetounsle u TyMopajbHbIE OCHOBBI HMMMYyHHUTeTa. VMMyHOJehUIIUTHBIE
coctosiHUs. HapyiieHus: IMMyHHOTO cTaTyca — BPOKICHHBIE M MPHOOPETEHHBIE.
BospacTHple OCOOCHHOCTHM TEMAaTOJIOTUYECKUX TMOKa3aTeled MpH Pa3IuYHbIX
MATOJIOTUYECKUX  COCTOSHUSX  (OakTepuanbHOW,  BUPYCHOM  HMHOEKIMSIX,
BOCHAJIUTENbHBIX, HEKPOTHUYECKHX, OIyXOJEBBIX, AQJICPrHUYeCKHUX U JIPYrHX
nmpoleccax, KpOBOMOTEpE, TeMOoJu3e, IMapa3uTo3ax, 3a00JeBaHUAX, BBI3BAHHBIX
IpoCTEeHIIUMU U J1p.)- MHTeprpeTalus reMaToJI0rnyeCKUX UCCIIeI0BAHUM,

30. OcoOGeHHOCTH pPa3BUTHUSI, CTPOEHUS M XMMHYECKOTO COCTaBa 3PUTPOLIUTOB.
['emorno6uH, OKCUTE€MOTJIOONH; TPaHCIIOPT KHciopozaa KPOBBIO.
Kap6okcureMorio6us, MeTreMoriioonH. TpaHcnopT ABYOKHUCH YIIIepoaa KPOBBIO.
I'emornoOuH mioga U ero (U3HOJIOTMYECKHE CBOMCTBA, 3HaueHue. Bapuauuu
MEPBUYHON CTPYKTYphl U CBOMCTBA IreMOINIOOMHA 4YejoBeka. | eMorioonHonaTuy.
AHEMHYECKHE TUTTOKCUHU.

31. TamTormoOuH, comepikaHue, OMOIOTHIECKas POJib. YYacTHE TalTOTIOONHA B
TpaHCIOPTE TE€MOIIO0MHA.

32. XuMmuueckuil cCoOCTaB HEPBHOW TKaHU. belku HEpBHOW TKaHU, CTPYKTYpPHBIC
1 (pyHKIHMOHAJIbHBIE 0cOOeHHOCTU. Crienduyeckue OeNKu HEPBHOM

TKaHW. JIMMUIpl, OpeacTaBUTENH, OMOJIOTHYECKash poJib. YTJIEBOJbI HEPBHOM
TKaHU, MUeInHOBbIE MEMOpaHbl: OCOOEHHOCTH COCTaBa M CTPYKTYpbl. buoxumus
BO3HUKHOBEHUS U MPOBEACHUS HEPBHOTO UMITYJIbca. MOJEKYISIpHbIE MEXaHU3MbI
CUHANTUYECKOH mepenayu.

33. BuramuH A, HCTOYHUKH, CYTOYHAas IOTPEOHOCTh, OMOJOTHYECKas POJIb.
KrnvHuka rumo- u rurnepBUTaMUHO3A.

34. Buramua D, HCTOYHMKH, CyTOYHAs IMOTPEOHOCTH, OMOJOTHYECKAas POJIb.
Knunuka rumo- v runepBUTaMHUHO3A.

35. Bwuramun E, ucrounukm, cyTouHas MOTPeOHOCTb, OMOIOTHYECKas POJIb.
Knunuka runoButamMmHosa.

36. Burtamua C, HCTOYHHMKH, CyTOYHas MOTPEOHOCTh, OHMOJOTHYECKas POJIb.
Knunuka runoButamMmHosa.

37. Bwuramua K, ucTOYHMKH, CyTOYHas TOTPEOHOCTh, OMOIOTHYECKAs POJIb.
Knvnuka runoBuTamMuHoO3a.

38. Buramun B, ucrouHuKH, CcyTO4YHas MOTPEOHOCTh, OMOJIOTHYECKAs POJIb.
KnvHuka runmoBuTamMuHO3a.

39. Bwuramun B, ucrouHmMKH, cyTOYHas MOTPEOHOCTb, OWMOJIOTHYECKash POJib.
KnvHuka runmoBuTamMuHO3a.

40. Bwuramun Bs;, uctouHuku, cyTouHas TOTPEOHOCTH, OMOJOTHYECKAs POJIb.
KnvHuka runmoBuTaMuHO3a

41. Burtamun Bs, MCTOYHMKH, CyTOYHas MOTPEOHOCTb, OMOJOTHMYECKas POJib.
Knunuka runmoButaMmuHO3a

42. Burtamun PP, ucrounuku, cyroyHas moTpeOHOCTb, OMOJIOrMYECKash POJib.



KinvHuka runoBuTaMuHO3a.

43. BuramuH Bi, HCTOUYHMKH, CyTOYHAs MOTPEOHOCTh, OMOJOTHYECKAsS POJib.
KnuHuka runoButamMmHosa.

44. KupopacTBopuMbIe W BOAOPACTBOPHMBIC BHUTAMHUHOIOJOOHBIC BEIECTBA.
Buramun F, BiusiHue Ha oOMeHHbIe nipouecchl. [IoHATHe 00 aHTUBUTAMUHAX.

45. MuHepanbHble BellecTBa NUIIM. Makpo- W MHKPO3JEMEHTHI (HATpU,
KaJlnid, Kanblui, ¢ochop, MarHuWif, mMapraHell, MeIb, IUHK, CEJICeH, KOOaJbT,
&Kene3o, ox, GTop), UCTOUYHUKH, TOTPEOHOCTh, BCACKIBAHUE, PETYIIAIMS OOMEHa,
Owoyornyeckasi poyib. PernoHaibHBIE TATOJOTHH, CBS3aHHBIE C HEIOCTATKOM
MUKPORJIEMEHTOB B IHILIE U BOJE.

46. Kanuii, ICTOYHUKH, COIEpKAHUE B HOPME U MATOJOTMU. bruonorudeckas poib
Kalus B MOAJAEPNKAHUU OCMOTHYECKOTO JaBJICHHS, KHUCIOTHO-IIEIOYHOTO
coctosiHus. ['uno- u runepkanuemMusi, IpUYUHBI, POSIBICHUS.

47. CeneH, UCTOUYHUKH, COJEp)KaHHE B HOpME U TaTosioruu. buomornueckas
pOJIb.

48. JKeneso, UCTOYHWKH, COJAEP)KaHWE B HOPME W TATOJIOTHH. buosiormaeckas
pOJIb Keye3a, yJdacTHE B TKAHEBOM JIbIXaHUH, B Ipolieccax OMocuHTe3a Oenka u
JIHK, B nepeHoce kucnopoaa.

Coaep:xkanue nporpamMmmbl
1. Ctpykrypa u pyHKIUM 0€JIKOB

[IpenMer u 3HayeHHEe OMOIOTMYECKON XUMUHU. BaxkHelmume 3Tarbl pa3BuTUs
onoxumuu. Mecto OMOXUMHUK B MEIULIMHCKOM 00pa3oBaHUU. OCHOBHBIE pa3/IeIibl
U HanpapieHUs] B OMOXUMHUHU. MeTo/bl U 00BEKThl OMOXUMUYECKUX UCCIIET0OBAHUM.
MeauuuHckass Ouoxumus. Ponp OMOXMMHM B MOHUMaHMM B3aWMOOTHOILIEHUH
YeJI0BEKa U OKPYKAIOIIEH CPEBI.

AMHHOKHCIIOTBI M UX POJib B opraHuszme. Knaccudukanuss aMHUHOKHUCIIOT.
OU3NKO-XUMMUYECKME CBOMCTBA aMUHOKHMCIOT. MeToapl  pasfcieHuss U
0OHapyKEeHHSI aMUHOKHUCIOT. AMUHOKHUCIIOTHI KaK JI€KapCTBEHHBIE MPENapaThl.

Kpatkuil ucTopudyeckuii ouepk Mo pa3BUTHUIO XUMUU OEIKOB M MENTHIOB:
OTKPBITUE  AMHHOKHCIIOT, CTAHOBJICHHE IMENTHIAHOW TEOPUM  CTPOCHUS.
Knaccudukanusa OenkoB no ¢yHKUusIM, GopMe OEIKOBOM MOJIEKYJbl, CTENEHU
CJIOKHOCTH cocTaBa. [lenTuabl, XapakTepucTuKa, IpeacTaBUTeNn, ONoIoruyecKas
pOJIb.

DU3NKO-XMMUYECKUE CBOMCTBA OCITKOB M OEIKOBBIX pacTBOpoB. CriocoObI
MOJTy4eHUs! OETKOBBIX MPEnapaToB.

CoBpeMEHHbIE TPEACTABICHUS O CTPYKType OEJIKOBOW  MOJIEKYIIBI.
[lepBuuHass CTPyKTypa, THUIIBI CBSI3€M, CBOMCTBA IENTHUIHOW CBSI3U. MeTonbl
VCCIICIOBAHNs TIEPBUYHOM CTPYKTYyphl. Paszmnuusg aMMHOKMCIOTHOTO COCTaBa
OEJIKOB pa3IMYHBIX OPraHOB M TKaHEH W 3HAUY€HHE 3TOro (pakta B OMOXUMHH
nuTaHus. V3MeHeHust O€NKOBOrO cocTaBa TKaHEW B OHTOreHe3e U IpHU
3a00JIeBaHUSIX.



Koundopmanuss  nonunentugHo — uenu.  BropuuHas — cTpyKTypHas
OpraHu3alus, THUIbl BTOPUYHOM CTPYKTYpBI, pOJib BOJOPOJIHBIX CBSI3€d B €€
crabunu3anuu. HagsropuyHasi CTpyKTypa U €€ THIIbI.

Tpernunas CTPYKTYpa. Ponp cimaboro BHYTPUMOJICKYJIIPHOTO
B3aMMOJICHCTBHS B CTAOMJIM3AlMUA MPOCTPAHCTBEHHOM CTPYKTYPBl M M3MEHEHUSX
KoHpopManuu.  3aBUCUMOCTh  OWOJIOTUYECKOM  aKTUBHOCTH  OEIKOB  OT
KOHGOpMAlMOHHBIX ~ u3MeHeHui.  [lematypamust ~ O6enkoB,  0OpaTMMOCTh
JI€HATypaLHUH.

YerBepTHUHAsA CTPYKTypHas opraHu3anus OenxoB. OyHKIHOHAIbHbIE
0COOEHHOCTH O€JIKOB C YETBEPTUUHON CTPYKTYpPOH.

[IpocThie Oenku, XapaKTepuCTHKa, TPEICTaBUTENIN, OMOJIOTUYECKAs POJIb.

Crnosxnble 6enku. OOume npeicTaBlIeHUus O CTPOSHUH CIOXKHBIX OEJKOB,
CTPOEHUE TPOCTETUYECKUX TPYMN, THUIBI CBA3EH MEXAy amnoOeIkoM U
MPOCTETUYECKON TPYIIION.

CrocobHOoCcTh K crneuu(uueckuM  B3aWMOJACWUCTBUAM  —  OCHOBA
ouosiormyeckux (QyHKIUHA Bcex OenkoB. IloHSATHE «KOMILJIEMEHTAPHOCTHY.
Jluranael u pyHkius 6eKoB. OOPaTUMOCTD CBSI3bIBAHUSI.

MeToapl BbIIETEHUS W OYMCTKA O€nKoB. Metoasl (GpaKkIMOHUPOBAHUSA
OEJIKOB.

KonnuecTBeHHOE oOmpenencHe WHANBUAYAIBHBIX OEIKOB Ha OCHOBE HX
OMOJOTMYECKUX CBOMCTB.

2.@epMeHTBI

Uctopust oTkpeiTHss W wu3ydenuss ¢epmeHTtoB. Kiaccupukamus u
HOMEHKiatypa (epmenToB. CBoiicTBa (epMEHTOB. 3aBUCHUMOCTh CKOPOCTH
(dbepMEeHTAaTUBHBIX pEaKIui OT TeMmreparypbl, pH, KoHIeHTpanuil QepMmeHTa u
cyoctpara. EnvHuiel u3MepeHns akTUBHOCTU U KoJimuecTBa pepMeHToB. [IpocTsie
U cioxHble pepmeHTbl. KodakTopsl 1 KOPEepMEHTHI, BaXKHEHIINE MPEACTABUTENH.

MexaHu3Mbl ~ peryisiiMd  aKTUBHOCTH  (DEPMEHTOB:  KOHKYPEHTHOE
MHTMOMpOBaHUE, aJUIOCTEPUYECKUE (DEPMEHTBI, PErysiius MyTeM KOBAJICHTHON
MonupuKanuu CTPYKTypbl. Ponb KoomepaTHMBHBIX H3MEHEHUH KoHdopmamu
(hepMEeHTOB B MEXaHU3MaxX KaTajin3a peakiiuii.

Paznuuust  epMeHTHOro cocTaBa  KJIETOK, OpraHoB W  TKaHEM.
Opranocnenuduueckue pepmeHTsl. MHOXKECTBEHHBIE (DOPMBI (PEPMEHTOB.

[Tpoucxoxnenue (epMeHTOB Ma3Mbl KpoBU. OmnpeneneHue aKTUBHOCTH
(GepMEHTOB B KPOBH C JMArHOCTUYECKOM 1enbio. DepMEeHThl KakK JIEKapCTBEHHBIC
npenapaThl ¥ AHATUTAUYECKHUE PEAareHThl B Ja0OPaATOPHBIX UCCIICTOBAHMSIX.

Pone kucinopoma B mpoumeccax OKHCIEHHMS B Kierke. Okcuaasbl U
OKCHUIeHa3bl. AKTUBHBIE (DOPMBI KHUCIOPOJa U UX POJIb B MPOLIECCAX OKUCICHHS B
KJIETKE.

3.00MeH 1 QyHKIIMHU YIJI€BOI0B



Knaccudukanusa yrieBonoB. OCHOBHBIE YIJIEBOJBI JKMBOTHBIX M HUX
Ounonoruyeckas poJib. YTriieBoJbl muiu. [ToTpeOHOCTh B yrieBoaax, OCHOBHbIE
TpeOOBaHUS K YIJIEBOJHOMY COCTaBy MpOAYKTOB mnuTaHus. llepeBapuBanue u
BCACBIBAHHE YTJIEBOOB.

[yt mcnonb30BaHUs TIIOKO3bI B KJIETKE. AHA’POOHBINA pacmajl TJIFOKO3bI
(aHa’poOHAst UXOTOMUSA, TJUKOIU3). [JHKONIMTHYECKAass OKCUAOPEMLYKLIHS;
nupyBaT Kak akmenTtop Bogopona. CyoOctpatHoe dochopunupoBanue. [pyrue
aKIEenTophl BOAOPOJAa B aHA’POOHBIX YCIOBUSX, CIHUPTOBOE, MOJOUYHOKHCIOE
OpoxkeHue 1 ux poJib. CTpyKTypHasi OpraHu3anus MpoIecCoB INIMKOJIN3a B KIETKE,
peryisinus  aHa’poOHOM JUXOTOMHUHM. OHEPreTHMYECKHl BBIXOJ aHa’pOOHOIO
OKHUCIICHHUS TIIFOKO3BI.

CBoOIICTBa M pacOpOCTPAHEHHE TIIMKOTEHA KAaK PE3EPBHOrO IMOJHMCaXapHaa.
buocunTe3 rnukoreHa. MoOunuzanus rimMkoreHa. Pojab rOpMOHOB B perysisiuu
pe3epBUPOBaHUS U MOOMIIM3AIMY INIMKOTeHa. [ TMKOTeHO3bI U arJIMKOre€HO3bI.

AdpoOHBI  pacmaj  IJIOKO3bI:  OOLIME  pPEeaKIUu C  [JIMKOJHM3O0M.
OxucIuTENbHOE AEKapOOKCHIMPOBAHUE MUPYBaTa, HUKI TPUKAPOOHOBBIX KHUCIOT
KaK 2Tambl a’poOHOro pacmaja TIIOKO3bl. DHEPreTUYECKUM BBIXOJI OKHUCICHUS
TJIFOKO3bI B @9POOHBIX YCIOBUSX.

[lupyBaT Kak UEHTpaJbHBIA META0OJUT. [JIIOKOHEOreHe3, OCHOBHBIE
cyOcTpaTel JJi1 CHHTE3a TJIIOKO3bl B  KieTke. KitoueBble  (epMEHTHI
[JIIOKOHEOTeHe3a. Perysius riitokoHeorenesa.

[TenTo3odochaTHbIil TyTh OKUCICHUS TJIFOKO3bI (AlIOTOMUS) KaK BTOPUYHBIN
nyTb oOOMeHa TIJIOKO3bl. @DEpMEHThl OKHCIUTEIBHOIO JTana. 3HaueHHE
OKHCIIUTENBHOTO 3Tana anoToMuu. HeokuciautenpHblld 3Tan neHTo30pocdaTHoro
IyTH, OCHOBHbIE ()epMeHThI. CBSA3b C TIMKOJIN30M. PacnmpocTpaneHue B KIETKE U
ouonoruueckas poib. Perynsauus mporecca.

[IyTh TIIOKYPOHOBOW KHCIOTHI KaK BTOPUYHBIN IMyTh OOMEHA TJIIOKO3BI:
OCHOBHBIE peakinu, Ouosiorudeckast poiyib. CBs3b ¢ MeHT030(ochaTHBIM TTyTEM U
TJIUKOJIU30M.

OOMeH caxapo3sbl, JIAKTO3bl U MaibTO3bl. OOMEH (PPYKTO3bl M TaTAKTO3BI
HacnenctBeHHble  HapylmieHuss OOMEHAa MOHOCAXapHIOB M JUCaXapUJIOB:
rajlaktTo3emusi, GpyKTo3ypus, HEEPEHOCUMOCTb JUCaXapuI0B.

["opMoHaibHAsI perymsiliyisg YPOBHSI TJIOKO3bI B KPOBH.

4.00MeH 1 QyHKUMM JTUNHI0B

[lonstue «munuapy. OMbUIIEMblE U HEOMBUIsieMble JUNUAbL. [IpocThie u
CJIOKHBIE JHUMUABL. JIMMuUAbl MHUIEBBIX NPOAYKTOB. TpeOoBaHMA K JIUIHUTHOMY
cocraBy nOpoaykTtoB nuranus. IlepeBapuBanme smnupoB. Hapymenue
NepeBapuBaHus U BCACHIBAHUA.

PecunTe3 munuaoB B KJIETKaX KUIIEYHUKA. XUIOMUKPOH KaK TPaHCIIOPTHAs
dbopma PK30TCHHBIX JIUTHIOB.

Pecunres nununoB B nedenu u oopazoanue JIITIOHII. JIunonporennnumnasza
U €€ posib B OOMEHE JUIONPOTEUNHOB KPOBH.
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BHyTpukieTrounbsiii 0OMeH AUNUA0B. MeXaHu3Mbl aKTUBUPOBAHUS KUPHBIX
KHCJIOT. TpaHCOpPT JKUPHBIX KHUCJIOT B MUTOXOHAPHUH. PONb KapHUTHMHA B 3TOM
nporecce. b-Okucnenne XKUPHBIX KUCIOT — CHeNU(UISCKHN MyTh KaTabom3Ma
KHUPHBIX KucaoT. DepmeHTsl D-okmcieHHMs. OKHCIEHHE XUPHBIX KHCIOT C
HEYCTHBIM YHCJIOM YTJEPOIHBIX aToMOB. CBs3b D-okmcieHus ¢ ¢depMeHTaMu
TKAHEBOTO JIbIXaHUSI, SHEPreTUYECKUIN BBIXOJl OKUCIICHUS KUPHBIX KUCIIOT.

Jlpyrue myTH OKHUCICHHS SKUPHBIX KHCJIOT W UX 3HadeHue. Ilytu
WCIIOJIb30BaHUs AKTUBHOW YKCYCHOU KHCIIOTBI.

buocunTe3 kupHBIX KHCIOT. OCOOCHHOCTH CTPOEHHUS CHHTA3bl KUPHBIX
kucioT. Ponb myTreil oOMeHa TUIIOKO3bI B CHUHTE3€ KUPHBIX  KHUCIOT.
BricokoHenpeaenbHbIe >KUPHbIE KUCIOTHI — HE3aMEHUMBbIE (PaKTOPhI MTUTAHUS.

Cunre3 runpokcumerwirnyrapui-KoA  (I'OMI-KoA). Ponp  3TOrO
coelMHEeHMs. MeXaHU3Mbl CHHTE3a KETOHOBBIX TeJl U UX OMOoJIoruueckast pob.

Boccranoinenue 'OMI'-KoA B mMeBasioHOBYIO KuciaoTy. [IpeacraBienue o
CUHTe3€ XoJiectepona. Perynsiuus cunTesa xonecteposia. TpaHcnopT xoJiectepoia
B KpoBH, poab JIITOHII, JITIHIT u JITIBII B MexaHn3max TpaHCIOPTa XOJECTEPOIa
B opranu3me. [IpeBpamieHue xosiecTepojia B JKEIIYHbIE KHUCIOTHL. BriBeneHue
XOJIECTEPOJIA U3 OpraHu3Ma.

Pe3epBupoBanre u MOOUIU3AIMS KUPOB B )KUPOBOM TKaHH, TOPMOHATbHAs
peryJdiusi 3THUX TMPOILECCOB. TPaHCHOPT JKUPHBIX KHUCIOT MO KpoBU. Poib
pE3EpBUPOBAHUS M MOOWIM3AIMU KUPOB, HAPYIIEHUE OSTUX MPOIECCOB MpPH
0XKUPECHUHU.

['unepxonecreposieMuss U ee mnpuuuHbl. JKeauHokameHHass OOJIe3Hb.
buoxumus artepockiiepo3a, (GakTopbl pucka. THIBI TUIEPIUNIONPOTEUHEMHUH,
JUArHOCTUKA.  bHOXMMHYECKHME  OCHOBBI  JICYEHHS U NPOPUIAKTUKH
TUIIEPXOJIECTEPOJIEMUU U aTEPOCKIIEPO3a.

dochonunuasl U rMKOIUNUALI. OOIMEe TPEICTaBICHNS 0 MEXaHU3Max MX
cuntTe3a u pacrnanga. Pochonumnazel. OyHKIMK GHOCHOIUNUIOB U TIIMKOJIUIUIOB,
BpPOKICHHBIE HApYIIEHUSI OOMEHA 3TUX COEUHEHUM.

5. O0MeH reneru4eckoit uHGopmManuen

Hctopus  OTKpBITHS ~ HYKJIEONPOTEMHOB.  HyKIEHMHOBBIE  KHCIIOTHI.
Oco0EHHOCTH TEPBUYHOM CTPYKTYpPbl HYKJIEHMHOBBIX KHCIOT. CBSI3b MEXIY
HyKJIeOTHIaMU. BTopuuHas CTpykTypa HYKJIEHMHOBBIX KHUCJIOT: OCOOEHHOCTH
Bropuunoit ctpyktypsl JHK wu PHK, Tumer cBszeir, crabmim3upyomumx
BTOPUYHYIO CTPYKTYpy. TpeTuuHasi CTpPyKTypa, poJib OEJKOB B OpraHU3aluu
MPOCTPAHCTBEHHON CTPYKTYphl HYKJIEMHOBBIX KHCIOT. CTpoeHue puOOCOM.
[Tomupubocombl. HNupopmocoma u wmarpuunas PHK, tpancnmoptnas PHK,
ctpoenune u pyHkun. CTpoeHUE XPOMOCOM.

Henatyparnusa HykiIeuHOBBIX KucinoT. ['mbpummzamms JIHK-JIHK, JIHK-
PHK. Metoap! uccnenoBanus CTPyKTYpPbl HYKJIEMHOBBIX KHCIIOT.

Pacnag HyxiienHoBBIX KHCJIOT. Hykieasbl KelmyaOYHO-KMIIEYHOTO TPAKTA.
Pacnian mypuHOBBIX HYKJIEOTHAOB, OOpa3oBaHHE€ MOYEBOM KuCHOThL. CHHTE3
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NypUHOBBIX HyKJIeoTHAoB. CyOcTpaThl CHHTE3a, KIIIOUYEBble (EpMEHTBI U
peryjialusi CHUHTE3a IIypUHOBBIX HYKIEOTHIOB. Pacmag NOHpUMHAMHOBBIX
HYKJICOTHJIOB JI0 KOHEYHBIX MPOAYKTOB. [IpencraBnenus o cuHTE3e: CyOCTpaThl U
(epMEeHTHI CUHTE3A.

Pacmam  kierounplx  OEMKOB W HYKJIGMHOBBIX  KHCJIOT. Bpems
OMOJIOTUYECKOTO TOJypacnaga OelKOB W HYKJICHHOBBIX KHCIOT. (DEpMEHTHI,
KATAJIM3UPYIOLIME MPOLECCHl pachajga OeIKOB M HYKIEMHOBBIX KHUCIOT. Poib
n3ocoM. [IoBTOpHOE HCIIONIB30BaHUE a30TUCTBHIX OCHOBAaHHWU U HYKJICO3UIOB JJISI
CUHTE3a HYKJIeOoTHI0B. Hapymenus oOMeHa HyKJICOTHIOB.

Cunre3 JIHK, cybOctpathl, pepMeHTHI, yCIOBUS CHUHTe3a. Perukamus Kak
crnoco0 mepenaud UHQOpPMALMKA OT MATPHUIBl K MPOAYKTY peakuuu. OOpaTHas
TPAHCKPUIIHs, OMOJOTHYECKas POJib 0OPATHOMN TPAHCKPUIILIUH.

buocuntes PHK (Tpanckpumius): cyOcTpaThl, (EpMEHTBI, YCIOBUS
TpaHCcKpuniuu. TpaHckpumnius Kak crnocod nepenayun uHbopmarnuu ot JJHK Ha
PHK. buocunre3 pubocoMHbIX, TpaHcnopTHBIX U MaTpuuHbix PHK. Mexanuzmbl
pPETYJISIUU TPAHCKPUIILIHAH.

buocuntes OenkoB. buonormyeckuii (aMUHOKUCIOTHBIM, HYKICOTHIHBIN)
KOJ W €ro cBoucTtBa. ApantopHas poab TpaHcrnoptHor PHK. Pekornunms.
buocunre3 amuHoaumn-TPHK: cyOcrpartnas cnemuduynocts amuHoauuia-TPHK-
CUHTETa3. MexXaHu3Mbl M JTanbl TPAHCHSAUMU. Perynsiuuss TpaHCISIUH.
VYHuBepcaabHOCTh OHMOJOTMYECKOIO KOJa W MEXaHM3Ma CHUHTe3a OEJIKOB.
AHTHOMOTUKY — HHTUOUTOPHI CUHTE3a HYKJIEUHOBBIX KUCIOT U OEIKOB.

[IpotieccHT HYKJIEMHOBBIX KHCJIOT M O€JIKOB. XapakTep HW3MEHEHUM
CTPOEHHUS HYKJIEHHOBBIX KHCJIOT M OEJKOB MOCJEe UX IEPBUYHOTO CHHTE3A.

CoBpeMEHHbIE METOJIbI MOJICKYJISIPHOM OHOJIOTMM W HMX MPUKIATHOE
3Ha4YeHue a1 MeauuuHbl. [lonrMepasHas 1enHas peakius, 3Tanbl U IPUMEHEHUE.
bnor-anammz JIHK wu PHK. T'enomuas  pgaktwiockonus.  BeisicHeHue
nocinenoBatenbHocTH HykieotunoB JIHK meromom Conmxepa. Knonupoanue,
TE€HHAsl UHXKCHEPHS.
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