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PabGouass mporpamma kypca «XuUMHYeCKHE TMPOLECCHl B OpraHusMe
yesoBeKka» cocraBieHa mia 10-11 kmaccoB B CBA3UM € BBIOOPOM OOYYaIOIIMXCS
YHUBEPCAIBHOTO MPOPUIIst 00yUeHUS

Kypc paccunran Ha npoBenenue 1 yaca B Henento. Beero 35 yacos B 10 kmacce
u 34 gacos B 11 knacce.

Ilnanupyemblie pe3ybTaTbl OCBOCHHUS JIEKTHBHOIO Kypca

[lo 3aBepumieHun Kypca 0OydaroIIMecs JOJDKHBI — OBJIAJETh  CIHEAYIOUUMU
pe3yibTaTaMu:

JIMUHOCTHBIE Pe3YJbTaThl:

1. 3HaHue U NOHUMAHUe: OCHOBHBIX HCTOPHUUYECKUX COOBITUH, CBA3aHHBIX C
pPa3BUTHEM XMMUU; JOCTHXXCHHUN B 00JACTU XMMHMH U KYJIBTYPHBIX TPaIuIUi CBOEH
CTpaHbl (B TOM YHCJI€ HAy4YHBIX); OOUIEMHUPOBBIX JOCTHIXKEHUU B 0OJACTH XUMHHU;
OCHOBHBIX TMPHUHIIMIIOB W MPABWJI OTHOIICHHS K MPHUPOJE; OCHOB 370pOBOTO o0Opasa
KU3HU U 3]I0pOBhecOEperarmmnx TeXHOJIOTUH; MPaBWI MOBEACHUS B UpPE3BBIYAHBIX
CUTYaIlUsX, CBI3aHHBIX C BO3JCHCTBUEM pA3IUYHBIX BEIIECTB, OCHOBHBIX IpaB U
00s13aHHOCTEH TpaKIaHUHA (B TOM YKCIIe 00yUYarOIIErocs ), CBI3aHHBIX C IMYHOCTHBIM,
po(eCCUOHAIBHBIM U KU3HEHHBIM CaMOOMPEIEICHIEM; COIMAIbHON 3HAYMMOCTH U
cofiep>kaHus npodeccuid, CBI3aHHBIX C XUMUEH;

2. Yy6Ccme0 20p0oCmu 3a POCCUMCKYI0 XUMUYECKYIO HAYKY U JJOCTH)KEHUS YYEHBIX;
YBOKEHHE M TPUHATHE ITOCTHXKCHUM XWMHUU; JIOOOBb U OEpeKHOE OTHOIICHHE K
OPUPOJIE; YBAKEHHE W YYET MHEHHH OKPYKAIOMMX K JIMYHBIM JOCTHXEHHUSM B
U3y4YCHUU XUMUU;

3. npu3HaHue NIEHHOCTH COOCTBEHHOTO 370POBBbS U 370POBbSI  OKPYKAIOIINX
Jonel;  HeoOXOMMMOCTHM  CaMOBBIPAXEHHS,  CaMOpeaju3allid,  COIUAIBLHOTO
PU3HAHMUS;

4, oco3Harue CTCIICHU T'OTOBHOCTH K CaMOCTOATCIIbHBIM ITOCTYIIKAM U Z[CI\/’ICTBI/ISIM,
OTBCTCTBCHHOCTH 3a UX PC3YIIbTATHI,

5. nposiéleHue SKOJIOTUUECKOTO CO3HaHUS, J0OpOXKEIATeIbHOCTH, JIOBEpUS U
BHUMATEIBHOCTH K JIIOISIM, TOTOBHOCTH K COTPYIHUYECTBY; WHHUIMATHBBI U
M0003HATEIBHOCTH B HM3YYCHHH BEIIECTB M TIPOILECCOB; YOCKJICHHOCTH B
HEOOXOAMMOCTH Pa3yMHOT'O HCIIOIB30BAHUS JTOCTHIKECHUN HAYKW U TEXHOJIOTHI;

6. YMeHue YCTAaHABIIMBATh CBA3U MEXKY LIEIbI0 U3yYCHUS XUMHUU U TEM, I YErO
ATO HY)KHO; CTPOUTH )KM3HEHHbBIE U TPO(PECCUOHANIbHBIE TJIaHBI C YYETOM YCIIEIIHOCTH
W3Y4YEHUS XUMHHU U COOCTBEHHBIX MPUOPUTETOB.

MeTtanpeaMeTHble  pe3yJbTaTbl. MeTanpeIMEeTHbIE  PE3YNbTarbl  BKIFOYAIOT
OCBOCHHBIE O0YYaIOIIMMUCA MEKIPEAMETHbIC TOHITUS U YHUBEPCAJIbHBIC yUCOHBIC
NercTBUS (peryasiTUBHBIC, TO3HABATEIbHBIC, KOMMYHUKATUBHBIE).

Pecynamuenvie YVJ/I:



1. YMeHrne CcaMOCTOSATENBHO ONpENeisaTh Leau OOydeHus, CTaBUTb W
(opMyaMpOBaTh HOBBIE 33/1a4 B yueOe U MO3HABATEIBHOU IESTEIbHOCTH, PA3BUBATh
MOTHUBBI U HHTEPECHI CBOEH MMO3HABATEIBHON ESITENBHOCTH.

2. YMeHHne caMOCTOATENbHO TJIaHUPOBATh MYTH JOCTHKECHUS II€JIeH, B TOM YHUCIIe
aJbTepHATUBHBIC, OCOZHAHHO BHIOMpaTh HamoOoee d(pPeKTUBHBIE CTIOCOOBI PEeIICHUS
y4eOHBIX U TI0O3HABATEIIbHBIX 3a/1a4.

3. YMeHue COOTHOCUTH CBOM JEHUCTBUA C IUIAHUPYEMBIMHU pPE3yJbTaTaMy,
OCYILECTBIIATh KOHTPOJIb CBOEH IEATEIBHOCTU B MPOLECCE JOCTUKECHUS PE3yNIbTara,
OTNpeAeNiaTh cnocoObl NEUCTBUM B paMKaxX MPEJIOKEHHBIX YCIOBUM U TpeOOBaHUH,
KOPPEKTHUPOBATh CBOU JEUCTBUsI B COOTBETCTBUU C U3MEHSIOLECUCS CUTYallUEH.

4, YMeHue OLICHUBATH NIPABUJIIBHOCTDH BBIITOJTHCHUA y‘Ie6H0ﬁ 3aJa4u, cOOCTBEHHEIE
BO3MOKHOCTH €C PCUICHUA.

S. Bnagenue ocHOBaMU CaMOKOHTpPOJISi, CaMOOLIGHKH, MPHUHSATUS PEIIEHUN WU
OCYILECTBJIECHUS! OCO3HAHHOT'O BbIOOpA B y4€OHOH U 1M03HABATEIbHOM.

lloznasamenvuvie YV/I:

1. VYMeHue ONpCaACATL IIOHATHUA, CO3AA4BATh O606III€HI/ISI, YCTaHABJINBATb
aHaJIOIruu, KJIaCCI/I(l)I/IIII/IPOBaTB, CaMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAHUA U KPUTCPUH
JIIA KJIaCCI/I(bI/IKaHI/II/I, YCTaHABJINBATb IMPUYUHHO-CIICACTBCHHBIC CBA3H, CTPOUTDH
JIOTHUYCCKOC PACCYKACHUC, YMO3AKIIIOUCHUC (I/IH,ZIYKTI/IBHOG, ACAYKTUBHOC, IIO
aHaHOFI/II/I) H JCJ1aTb BBIBOJBI.

2. YMeHue CO3daBarb, IPUMCHATL U Hp€O6pa3OBLIBaTL 3HaKHN U CUMBOJIbI, MOACJIN
N CXCMBbI IJIA PCHICHUA y‘I€6HBIX H I1I03HABAaTCJIBHBIX 3aJa4.

3. CMBICIIOBOE YTEHHE.

4, @OopMHUpPOBAHHUE U PA3BUTHUE HKOJOTMUYECKOTO MBIILICHUS, YMEHUE MPUMEHSThH
€ro B  TO3HABATECJILHOW, KOMMYHHMKAaTUBHOM, COLUMAJIbHOM  MPAKTUKE U
podeCCHOHAIBHOW OPUEHTAIINH.

d. Pa3zBuTne MoTHBanMM K OBIAJAEHUIO KYIBTYPOHM AKTUBHOIO HCIOJIb30BAHUSA
CJIOBapey U IPYTUX MOUCKOBBIX CUCTEM.

Kommynukamusnvie Y'V/i:

1. YMeHrne OpraHu3OBBIBATH Y4eOHOE COTPYAHUYECTBO H  COBMECTHYIO
NEATEeNIbHOCTh C YUYUTENIEM U CBEPCTHUKaMHU; pabOTaTh MHAWBUIYAIBHO U B TPYIIIE:
HAaxXOIWUTh OOIee pelIeHne W pa3pemath KOH(IMKTHI Ha OCHOBE COTJIACOBAHUS
MO3UIIMN M ydeTa UHTEPECOB; (POopMyIHpoBaTh, aprYMEHTHPOBATh U OTCTAaNBaTh CBOE
MHEHHUE.

2. YMeHne 0CO3HAaHHO UCIIOIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBHHU C 3aa4eil
KOMMYHUKAIlUU JJI1 BBIPAXXEHUSI CBOUMX YYBCTB, MBICIEH U MOTpPeOHOCTEH mJid
IJIAHUPOBAHUS U PETYISIIUUA CBOEU NIESITEIbHOCTH; BIAJCHUE YCTHOM UM MHUCbMEHHOU
pPEYBbI0, MOHOJIOTUYECKON KOHTEKCTHOW PEYBIO.



3. @OopMUPOBAHHE M PAa3BUTUE KOMIIETEHTHOCTH B OOJACTH HMCIOJIb30BaHUS
MH(}OPMALIMOHHO-KOMMYHUKaIMOHHBIX TexHonoruit (MKT).

Ilpeomemmnuie pezynromamer:

1. 3HAaTh XapaKTEPUCTUKY OCHOBHBIX KJIACCOB COEIWHEHMM, BXOJISAIIUX B COCTaB
KUBOW Marepuu; BaKHEWIIUE paslesbl OuoxuMuu: Oenku, (HEpPMEHTHI, JTUTHUIBI,
HYKJIEMHOBBIC KHUCIIOThI, BUTAMHUHBI; OCHOBHBIC NPHUHIUIIBI, JIeXKAlME€ B OCHOBE
KOJIMYECTBECHHOI'0 Y KAUCCTBEHHOT'O aHAIIN3a;

2. OIIpENENATh NPUHAIIEKHOCTD BEILIECTB K ONPEACICHHOMY KJIACCy COEIMHEHU];
3. POBOJIUTH KAYECTBEHHBIE PEAKIIMU HA OCJIKH, (PEPMEHTHI, BUTAMUHBI;

4. Ha0JI0aTh U BECTH IPAMOTHBIE 3aITMCH HAOI0IAEMbIX SIBICHHUIA;

5. OPOU3BOAUTL CPABHUTENBHBIM aHAINW3 TMOJYYCHHBIX PpE3yIbTaToB, JeNaTh
BBIBOJIBI.

Ilpu usyuenuu Oannoco Kypca obyuawuecs HNOmYYAm BO3MONCHOCIL 2l1yOdice
NO3HAKOMUMCSL C:

1. CYITHOCTBIO OMOXUMHUHU U MEAUIIMHBI KaK HAYKH;

2. OCHOBHBIMH JTallaMH OHOCHHTE3a OelKa B JyKAPUOTHUYECKOW KIIETKE —
TPAHCKPUIIIUIO U TPAHCIISIIHIO;

3. peakIuei KJIETOK Ha BO3JICHCTBHE BPEIHBIX (DAKTOPOB CPEIbL;

4.  3aBHCHMOCTBIO MIPOSIBJICHHS TEHOB OT YCIIOBUH OKPY’KAIOIIEH Cpebl.

5. CTpOCHHUEM OHMOJOTHMYECKUX OOBCKTOB: KJIETKH, TE€HOB H  XPOMOCOM,

HCOPraHNMYCCKHUX N OPraHMYCCKUX BCIICCTB KIICTKHU,

6. mpolieccaMy MeTabo3Ma.

2. Conep:kaHnue Kypca
10 kaacc
BBenenue (2 yac).

buoxumus kak Hayka. Mctopus pazButus 6uoxumuu. Poib OTe4eCTBEHHBIX YUEHBIX B
pa3zButuu Ouoxumuu (padotsl A. A. lanunesckoro, H. . JIlynuna, A. H. baxa, B. A.
Ourensrapara, A. H. benozepckoro, A. C. Cnupuna, FO. A. OBunnnukoBa, B. II.
CkynaueBa u ap.). BzaumMocBs3b OMOXUMUH ¢ MOJIEKYIISIPHOUM Ononioruei, Onopuznkon
1 OMOOPTraHWYECKONM XUMHUCH.

3HadeHNe OMOXUMUU JUTsl PA3BUTHS OMOIOTHH, MEUITUHBI, OMOTEXHOJIIOTHH, CEITHCKOTO
XO3SIIICTBA, TEHETUKH M JKOJIOTUHM. MeToapl OMOXMMHUYECKUX MCCIEOBAaHUN M HX
XapaKTePUCTHUKA.

Bona u e€ posb B OMosnornyeckux cucremax (3 gaca).



Bona B Oumocdepe. BzauMocBs3b JBYX BOJHBIX CHUCTEM — BHYTPEHHEH Cpe.bl
opranu3sMoB U MupoBoro okeaHa. Boma B xu3Hu 4denoBeka. PUBHKO-XUMHUUYECKHUE
cBorcTBa BOabl. DyHKIMHM BOABI B KiIEeTKe. Ponb BOABI B MOBPEKICHHM KIIETKH.
Brigenenue BoabI.

buorenHble 3JieMeHThI U UX coelUHEeHUA (8 yacos).

Teopusi. Knaccudukanuss u  pacnpoCTpaHEHHOCTh XHMHYECKUX DJIEMEHTOB B
opranuzMe uyenoBeka. Opra”HoreHbl. MeTramibl XKU3HU. DBHOTEHHBIE 3JIE€MEHTHI.
MaxkpoaniemenTel. MukposneMeHTel. lomeocras. Bogopox M €ro COEIUHEHU.
Oyukiuun  Bonbl.  Cpsa3anHas,  cBoOoaHas  Bojma.  CTpyKTypHpOBaHHasi,
JIECTPYKTypUpOBaHHas Boja. Tskenas Boaa. JlucTuimupoBaHHas BoAa. YIIIEPOd U €ro
coenunenus. Oxcun ymiepoga (II). Oomennsiit mexanusm. Kucnopon, cepa u ux
coenuHeHnud. buonornueckoe oxucienue. Ilepokcun Bogpopona. Azor, hocdop U ux
coenuHenusa. Ammuak. Oxcunp azora (I). Okcua azora (II). Oxcupm azora (LI).
Hutputel. Okcun azora (IV). Okeun azora(V). Hutparsl. ATOMBI rajJoreHOB M HX
coennHeHusa. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE CBOWCTBA rajoreHoB. KucnorHo-
OCHOBHBIE CBOMCTBA rasioreHoB. Komriekcoobpasyroine CBONCTBA TaJIOr€HOB.

IIpakTuka. Ha ocHOBaHWU CTPOCHUSI aTOMa OMOTEHHBIX JIEMEHTOB MPEMOI0KEHUE
O BO3MOXKHBIX XUMHUYECKHUX CBOMCTBAX, (DU3UOJIOTHYECKON POJIM Il OpraHu3Ma.
Kap6oxkcuremorno6un. OxcuremornnoOus. ['mnokcust. I'unepokcus. @usnonorudeckas
ponb cepbl. Jlesunduiupyromue cBoiicTa cepbl. Pusnonorudeckas poib docdopa.
buonorunveckas poip U IpUMEHEHHE raJIOTEHOB U UX COSIUHEHUN B MEAUIINHE.

CocraBneHue cxeM KpyroBOpOTOB OMOTEHHBIX 3J€MEHTOB B mpupoxae. KpyroBopor
Bonbl B mpupone. KpyroBopor ymiepoma B mpupozae. KpyroBopor kwuciopoga B
npupoxae. Kpyrosopor cepsl B npuponae. Kpyrosopor azora B npupozae. Kpyrosopot
dbocdopa B mpupose.

Ipaxmuueckas pabomei: 1.Ilpocmetiuiue cnocobvl ovucmru 600vl U3 NPUPOOHBIX
UCMOYHUKOG.

buoneoprannueckasi xumusi u Meauinuua (10 uacoe).

Teopusi. ®uznonorunyeckas M MaTOJOTHYECKas pPOJIb HEKOTOPBIX 3JIEMEHTOB B
opranu3me. bruoneoprannueckas XuMus. XUMHUYECKUE PEAKIIUH B dKUBOM OpPTaHU3ME.
CoenuHeHuss MeTalioB B opraHu3dMe uyenoBeka. ComepikaHWe METaIOB B
KOMIIOHEHTaX KpOBH 310poBOro uesioBeka. Haxoxnaenuwe B opranuszme. Kanmii-
HaTpueBblii Hacoc. Pomp moHoB K+ m Nat+ B opranumsme. KommiexcooOpazoBanue
kaius ¢ pepmenTtamu u cyoctparamu. CTpoeHue MarHusi U kaneliusi. HaxoxneHnue B
opranusme. Pons nonos Mg2+ u Ca2+ B opranusme. KommnekcooOpazoBanre Maruus
n Kanabiusa. OCOOCHHOCTH KOMIUIEKCHBIX COEJUHEHHM, 00pa3yeMbIX MeTaJlJIaMu.
buonornueckue ¢yHkuuu MeramtonporernHoB. CTpoeHHe MapraHila U MojuOjaeHa.
KommnnekcooOpa3oBanue wmapranima u wmonubOaeHa. Haxoxjaenue B opraHusMe.
KommekcoobpazoBanue sxene3a u kodanbra. Haxoxnenne B opranusme. CTpoeHue
Meau U nuHka. Haxoxnenue B opranusme. Poib MOHOB MeIu U IIMHKA B OpraHu3Me.



KommiekcooOpazoBanue Mean U nuHKa. [loTpeOHOCTh OpraHu3Ma B MOHAX MEAU U
nuHKa. OCHOBHBIE MPOSIBICHUS HETOCTATKA U U30bITKA KATHOHOB MEJIU U LIMHKA.

IpakTuka. Pabota co crnpaBoyHON JUTEpaTypol MO OMPEACIICHUIO MpEnapaTos,
IIPUMEHSAEMBIX B MEIULIMHCKOMN NpakTUKe. [Ipenaparsl kanus u HaTpusi, IpUMEHsIEMbIE
B MeAUUMHCKOM mnpaktuke. [Ipemaparel MarHus W KajdbLUsA, IPUMEHSEMBIE B
MEIMIMHCKON IpakTuke. lIpenmaparel mapranua, NpUMEHsEMble B MEIUIMHCKOU
npaktuke. [Ipenaparsl xene3a u kobanbra, IPUMEHsIEMbIE B MEAUIIMHCKON MPAKTUKE.
IIpenaparsl Menu U LMHKA, IPUMEHSAEMBbIE B MEAULIMHCKON IIPAKTUKE.

BrisiieHue HEOOCTaTKa 1 M30BITKAa HOHOB METAJIJIOB Ha OpraHnu3M 4YCJIOBCKA.

[Torpe6HoCTh OpranuszMa B noHax K+ u Na+. OcHOBHbIE MPOSBIEHUSI HEAOCTAaTKa U
n30bITKa KAaTMOHOB Kaius W Harpus. [lorpeGHOCTh opranuzmMa B umoHax Mg2+ u
Ca2+. OcHOBHbIE TPOSIBJICHUSI HEAOCTATKA M M30BITKA KATHOHOB MarHusi U KaJbLUs.
Ponb nonoB Mn2+ u Mo2+ B opranusme. [lorpe6HOCTS Opranusma B noHax Mn2+ u
Mo2+. OcHOBHbIE MpOSIBJICHUS HENOCTaTKa W M30bITKA KAaTHOHOB MapraHia u
MonubaeHa. Pois MOHOB kene3a u kobanpTa B opranusMe. IlorpeOHOCTs opranusma B
MOHAX jkeJe3a U koOanbra. OCHOBHBIE TPOSIBICHHS HEJOCTAaTKa U M30bITKA KATHOHOB
xene3a u koOanbpra. [loTpeOHOCTH Opranu3ma B MOHaX Meau U LMHKA. OCHOBHBIE
NPOSIBJICHUS] HEOCTATKA U N30bITKA KATHOHOB MEJIU U LIMHKA.

IIpaxmuueckue pabomul. 1.Ilonyuenue KOMIIEKCHbIX COEOUHEHULL.
2. U3yuenue cocmasa npenapama « Depponnexcy.

Pemenne 3aaau 1o oomen XHUMHUH c MeIUKO-0M0JI0TrHYeCKOM
HANPaBJIEeHHOCTHIO (4 uaca).

IpakTuka. KonmndectBo BemectBa. Monb. MonsipHas Macca. CTpoeHue siijpa aroma.
Helitponsl. [Ipotonsl. Dnexkrponsl. M3oTonsl. Pemenue 3agay no teme « KonndectBo
BelecTBay U «CTpOEHHUE aToMay.

Pemenue 3a1a4d mo teMe «DIEKTPOITU3Y.

MaccoBas moxis aneMmenta B Gpopmyne. Pacuetst mo xumuueckum dopmynam. BeiBon
(bOpMyIIBI XUMUYECKOTO COCTUHEHUS TT0 H3BECTHBIM MACCOBBIM JIOJISIM DJIEMEHTOB.

PactBopsl. Macca pactBopa. O0bEM pacTtBopa. MaccoBasi 10Jisi pacTBOPEHHOTO
BemecTsa. [ImoTHOCTE pacTBOpa. MossipHast KoHLEHTpauus. Pemenne 3ama4 no teme
« PactBopbD». PacueTsl o ypaBHEHHIO pEeaKLIUu.

XuMus B JoMalIHel anTedyke (2 yaca).

Teopusi. JIekapcTBEeHHBIE CPEACTBA MEPBOM NMOMOIIMU. JIeKapCTBEHHBIE CpelCcTBa IS
npremMa BHYTpb. JIeKapCTBEHHbIE CpEACTBA Ui HAPYKHOTO IPUMEHEHMUS.
IlepeBsi30uHbBI MaTepual, CPEACTBA OCTAHOBKH KPOBOTECUYEHHS.

Ilpakxmuueckue pabomui: 1.M3yuenue ceolicme caiuyuiosol u ayemuicaiuyuiosou
KUC10m.

O0pa3 )Ku3HM U BpeIHbIe NPUBBIYKH (6 4acoB).



IIpakTuka. [lonrotoBka mnpe3eHTanMii 1Mo 370poBOMY 00pa3y Ku3HHU. DakTophl,
BIMSIOLIME Ha 30POBbE YEJIOBEKA. 3M0pOBbIM 00pa3 >ku3Hu. [IpaBuna 310poBOro
oOpa3a xu3HU. 3aHATH (pu3nyeckoil KynbTypoil. PanronansHoe nutanue. Jlnunas
rurueHa. 3akanuBanue. OTKa3 OT BPEAHBIX IPUBBIYUEK.

CocraB TabayHoro apiMa. MeXaHW3M JCHCTBUS HUKOTHMHA Ha OpPraHU3M YEJIOBEKa.
BnusHue BemiecTB Ta0adyHOTO JbIMa Ha JKU3HCHHO BaXKHBIC CHUCTEMBI OPraHOB
yeyoBeka. 3aboieBaHus, BBI3bIBacCMbIe KypeHHEM. [laccumBHOE KypeHue. MeTombl
n30aBieHUS OT Ta0AYHOM 3aBUCHUMOCTH.

I[eﬁCTBHC AJIKOT'OJIsI HAa OPTaHHU3M. HaFY6H0€ BIIMSIHUC AJIKOTOJISI HA CUCTCMBI OPTaHOB
yenoBeKa. AJKOTOJIM3M U HpO6JICMBI, KOTOPBIC OH BBI3BIBACT. I[erpa):[aunﬂ JJMYHOCTH.
HepBaﬂ IMOMOIb ITPHU OTPABJIICHUN AJIKOTOJICM.

prrIHBI HAapKOTUYCCKUX BCUICCTB. HapKOMaHI/ISI. ®dus3nueckas 3aBUCUMOCTb OT
HAapKOTHKOB. FY6I/ITCJI]':>HOC BIIMSIHHUC HAPKOTUYCCKUX BCUICCTB HA OPIraHU3M YCJIIOBCKA.

11 xkaace

B3aumocBsi3b 1 peryiasinus oomMeHna Bemrectn (1 gac).

OGHII/IG MNpCaACTaBICHUA O B3aMMOCBA3U oOMeHa BCHICCTB B KIICTKC. [lonstue o
KJIFOYEBBIX MeTa0oauTax. BzauMocBs3b O€IKOBOTO U HYKJICUHOBOT'O 06M€Ha, 3HA4YCHUC
PETYILATOPHBIX 0enxoB. B3auMocBs3b YIJICBOOAHOI'O U OexoBOoro ooMeHa. B3auMocBs3b
oOMeHa YTJICBOJAOB U JIMIIUIOB.

VYpoBHM perymsanuu OOMEHAa BEIIECTB: KIETOYHBIM, opraHu3MeHHbIH. OCHOBHBIC
MEXaHU3Mbl PErynianuu oOMeHa BemecTB B KieTke. OpraHU3MEHHBIN YypOBEHb
perymsanuu. [opmoHanbHas perymsius oOMeHa BEIIeCTB.

beakn (4 yaca).

Ponb GenkoB B mocTpoeHUU U (PyHKIIMOHUPOBAHUH KUBBIX CUCTEM. AMUHOKHUCITOTHBIH
coctaB OenkoB. [loHATHEe O mpoTEeMHOreHHBIX amuHOKHCIOTax. Cmocod CBsA3M
aMUHOKHUCIOT B OenkoBoit Monekyne. [lentunpl. [Ipupomansie nentuasl (TIIyTaTHOH,
Ba30IPECCHH, dHKe(DaNnHbI, Y3HAOPGUHBI U JIp.), UX (PU3HOIOTHYECKOE 3HAUCHUE U
WCIIOJIb30BAHME B Ka4eCTBE MEAWIIMHCKUX TpemnaparoB. XHUMHYECKUUA CHUHTE3
MENTUAOB 3aJaHHOTO CTPOCHHS W BO3MOXKHOCTH uX npuMmeHeHus. CTpykTypa
OEITKOBBIX MOJIEKYII.

IlepBuuHast cTpykrypa OenkoB. [IpuHUMNBI U METOABI ONPEACICHUS MEPBUYHOM
CTPYKTYphl Oelika. ABTOMAarudyeckue ¢ MOJICKYISIPHO-TEHETUYECKUE METOBI
OTIpEe/ICNICHNs TIEPBUYHON CTPYKTYphl. KoMmbioTepHBIE OaHKH JTaHHBIX O MEPBUYHOUN
CTPYKTYype O€JKOB. DBOIIOLUS IEPBUYHON CTPYKTYPhI OEIKOB.

Bropuunas ctpykrypbl 6enkoB. CBsi3b NEPBUYHON U BTOPUUHOU CTPYKTYp OEIKOBOM
Moniekyabel. Krnaccudukamuss O€IkoB MO  3JIEMEHTaM BTOPUYHOM  CTPYKTYPHI.
JIOMEHHBII MPUHLUI CTPYKTYPHOUM opranu3anuu 0enkoB. [ToHsTHE O CTPYKTYpHBIX U



(YHKIIMOHAIBHBIX JTOMEHaX (Ha MpUMEpe HUMMYHOITIOOYJIMHOB M KaTaJIMTHYCCKH
AKTHBHBIX OCJIKOB).

Tpetnunast cTpykrypa OenkoB. Tumbl cCBs3el, OOecneuMBAIOIIUX MOAAEPKAHUE
TPETUYHOM CTPYKTYpPHL. JJMHAMUUHOCTh TPETUUHOU CTPYKTYphI OenkoB. [Ipenckazanue
MIPOCTPAHCTBEHHOI'O CTPOCHHUSI OEJIKOB UCXOAS U3 UX MEPBUYHOMN CTPYKTYpHI.

YerBepTuuHas CTpykTypa OeikoB. KOHKpETHBIC TPUMEPHI YCTBEPTUYHON CTPYKTYPHI
0ey1koB (reMOomI0O0MH, JaKTaTAeruAporeHasa, Karajaasa u Jip.).

Homenknarypa u kinaccudukanus 6enxkoB. @yHKIIMOHAIbHAS Kiaccudukaius OenKoB
U XapaKTEePHUCTUKA OTIEIBHBIX TPYMI: CTPYKTYPHBIX, COKPATUTEIbHBIX, 3alUTHBIX,
TOKCUYECKUX, PEIENTOPHBIX U  PETYISITOPHBIX. benku (MeTalsIOTUOHEHHHBI,
reMOTIOOWH U JIP.) KaK IETOKCUKAHThI KCEHOOMOTHKOB B OpTraHU3MeE.

IIpaxmuueckue pabomuwl:

1. Paszoenenue amunoxuciom memooom pacnpeoerumenvHol xpomamozpaguu Ha
bymace.
2. Ilpuecomosnenue pacmeopa 6enka (auunozo arvoymuna). Pasoenenue benxos

KYPUHO20 AUya no ux pacmeopumocmu. /lenamypayus 6enxos.
®epmeHThI (4 yaca).

Pa3Hoo0Opa3ue karaauTUYeCKu aKTUBHBIX MoJieKyll. Karanutuyecku akTuBHbIE O€IKU
(oH3UMBI), Karanutudecku aktuBHbie PHK (pubOo3umbl), KaTadUTHUECKH aKTUBHBIC
antutena (a63umbl). Karanutuyeckas Qynkius OenkoB. Pasznuuus B cBoOMCTBax
(dbepMEeHTOB U KaTaau3aTOPOB MHOU MPpUpPoAbl. CrieruduIHOCTh NeUCTBUS (PEPMEHTOB.
Ponb oteduectBennbix yueHbix (M. I1. I[TaBnos, A. E. bpaynireitn, I1. A. Durensrapar
U JIp.) B Pa3BUTUU DH3UMOJIOTUH. DEPMEHTHI MOHOMEPHI (TPHUIICUH, JIU30I[UM) M
MYJIBTUMEpHI (TyTaTuoH-penykrasza). Ilonstue o xodepmentax. KodepmeHnTsr —
nepeHocunku Bogopoaa u 3ektpoHoB (HA L, HAL®, ®A/), u atomHbix rpy1il (AT,
xopepment-A, H®D-caxapa).

MHuoxxectBeHHbIE (POPMBI (PEPMEHTOB M MX (PYHKIIMOHATHHOE 3HAUYCHHE. 3HAUYCHUE
WCCJICIOBAaHUSI MHOXKECTBEHHBIX (opM (QepMEeHTOB 11 MEAWIMHBL MexaHu3m
neiictBusi  pepMeHTOB. DEpMEHT-CyOCTpaTHbIE KOMIUIEKCHI. AKTHBATOpHl U
UHTHOUTOPHI (hepMeHTOB. Biinsare KCeHOOMOTHKOB Ha aKTHBHOCTH ()EPMEHTOB.

Homenknarypa wu xnaccudukamus ¢depmenToB. [IpuHmmmnel  kimaccudpuKamum
bepMeHTOB.

[IpoMbIIyieHHOE  TONyYeHHE MW MPAKTUYECKOE HCIONb30BaHUE  (HEPMEHTOB.
NmmobOmmmzoBanabie  (pepMeHThI. [lepcneKTUBBI MPaKTUYECKOTO HCTOIb30BaHUS
pru603UMOB 1 a03UMOB /1J1s1 OOPHOBI ¢ 3a00ICBAHUSIMU YETTOBEKA.

IIpakmuueckue pabomul:

1. Cpasnumenvuulil aHaius npooOyKmos KUCI0MHO20 U hepMeHmamueHo20 2UOpoIU3a
OU- U NOUCAXAPUO08 (HA npumepe caxaposvl U KpAXmaia,).



2. Bruanue na akmusHocms gpepmenmos memnepamypul, pH, akmusamopos u
UHSUOUMOPOS.

BuramuHBI M HEKOTOPBIE APYrue O0MOJIOrH4eCKU aKTHUBHBbIE coeqnHeHus (3 yaca).

HcTopust OTKpBITHS BUTAMHHOB. POlTb BUTAMHHOB B MUTAHUH YEJIOBEKA M )KMBOTHBIX.
ABUTaMUHO3BI, THIIOBUTAMUHO3bI, TUTIEPBUTAMUHO3bI. COOTHOIIIEHNE BUTAMHHOB U
KO(EPMEHTOB.

KupopactBoprMbie BUTaMUHBI. BuTamMuH A W €ro ydyactue B 3pUTEIBHOM aKTe.
Buramunsl D, K u E u ux poias B oOMeHe BeniectB. BomopacTBopuMble BUTAMUHBI.
Buramunsr B1, B2, B5, B6, B12, ux 3nauenue B oOmeHe BemecTtB. Butamun C
(ackopOMHOBasI KUCIIOTA).

Pa3H006pa3He OMOJIOTMYECKU aKTUBHBIX COGI[I/IHGHI/If/'Il AHTUBUTAaMUHBI, aHTI/I6I/IOTI/IKI/I,
(I)I/ITOHI_[I/IIIBI, rep61/1u1/1)151, ):[C(i)OJH/IaHTBI, POCTOBBIC BCIICCTBA (B&)KHCfIHIHC npeacTaBu-
TCJIN U MCXaHU3MBbI )ICfICTBI/ISI).

Ilpakmuueckue pabomoi:
1. Kauecmeennvle peakyuu Ha UMAamuHbl.
HyxkyienHOBBIE KMCJIOTHI M UX 00MeH (4 yaca).

HcTopusi OTKpPBITHS W W3y4YeHHs] HYKJIEHHOBBIX KHCJIOT, UX XHMHUYECKHUU COCTaB.
XapakTepuCcTHKa MYPUHOBBIX M MUPHUMHIWHOBBIX OCHOBAaHUH, BXOISIIMX B COCTaB
HYKJIEHHOBBIX KHCJIOT. /[Ba THITa HYKIEHMHOBBIX KHCJIOT: JE€30KCHPHUOOHYKICHHOBAS
kucnota (JJHK) u pubonyknennonas kucnora (PHK). Pazmuuus mexny JIHK u PHK
M0 COCTaBY IJIAaBHBIX a30THUCTHIX OCHOBaHWH, MEHTO3aM, MOJEKYISIPHON macce, Jo-
KaJIM3aIiy B KIeTKe U QyHKIHIM. L[eHTpanbHbIi TOCTYIAT MOJICKYIISIPHON OHOJIOTHN ;
JIHK — PHK — Gemnoxk u ero pa3Butue.

Crpykrypa u dyakuuu JJHK. Conepxanune JIHK B opranusme u JoKaqu3amus €€ B
kietke (saapo, mutoxoHapuu). IlepBuunas crpykrypa JJHK. IIpoexktr «Il'eHom
yenoBeka». Brtopuunasa crpykrypa JAHK (Momens k. Yorcoma m ®. Kpuka).
[Tomumopdusm Bropuunoii ctpykrypsl JIHK (A, B, C u Z-dbopmsr JIHK). Tpetnunas
crpykrypa JIHK. Csepxcnupamuzanuss JIHK. WM30bITOYHOCT M KOMIIAKTHOCTH
monekyn JJHK. Ctpoenune xpomaTuHa.

Myrtamuu B JIHK u dakropsl, ux BeibiBaromue. Penapamus crpykrypsl JJHK u ee
3HaUGHHWE I CoxpaHeHus BuUIOB. HacnenactBennele 3aboneBanusa. PHK, wux
knaccudpukamus (TPHK, pPHK, MPHK). ®epmentnt (PHK-nonumepasa, JIHK-
nonumepasa, JIHK-nmurasa) u 6enkoBsie hakropsl, ydacTByromue B perumkanmu JJHK.
OOparHast TPaHCKPUIILMS U €€ 3HAUYCHUE ISl CYIIECTBOBAHUS BUPYCOB (Ha MpHUMEpE
BUpyCca WMMYHOAE(UIINTA YEJIOBEKa W BHUPYCOB TpHUINA) M BHYTPUTCHOMHBIX
nepectpoek. [IoHATHE O MOABMKHBIX T€HETHUYECKUX SJIEMEHTAX W UX 3HAUYCHUU IS
3BOJIIOLIMY TEHOMOB.

[TondaTne 0 reHeTMyeckod HHKEeHepuu. [IpUHIMIBI U CTpaTernu MOJEKYISPHOTO
KJIIOHUpOBaHUA. J{0CTHKEHUS M IEPCHIEKTUBBI MOJIEKYJISIPHOU OUOTEXHOIOTHH.



IIpaxmuueckue pabomuwi:

1.Bvloenenue puboHyKIeonpomeunos u3 OpotciHcell.

2.Kauecmsennoe onpeoeneHue npooykmos uopoau3a puboHyKieonpomeuHos.
Pacnaja u Omocunrtes 0esikoB (2 yaca).

Pacnag OenxoB. DepMeHTHI, OCYIIECTBISIONIUE pacmaj OenkoB. MeTtaboauzm
aMUHOKHUCIIOT. KoHeYHbIEe MPOAYKTHI pacnaga OSIKOB U IyTH CBSI3bIBAHUS aMMHUaKa B
opranusMme. [lyTh HOBOOOpa30BaHUS aMUHOKHCJIOT. AKTHBHPOBAaHWE aMHUHOKHCIIOT
(cuaTe3 amuHoamI-TPHK). Bo3MOXXHOCTB mepenporpaMMUupOBaHus TPAHCIISAIIHH.

Koz 6enkoBoro cunresa. Mcropus ero orkpsitust; padotsl M. Hupenbepra, C. Ouoa,
X. I'. Kopans! u ap.

IIpaxmuueckue pabomuwi:

1. DH3uMamuyeckuti Memoo 6blOeleHUss U  KOAUYECMBEHHO20 onpedefzeﬂuﬂ
MOYEBUHDL.

YriieBoabl u ux oomMeH (4 yaca).

Knaccudpuxamus  yrmieBomoB. IIpocTeie  ymieBombl  (MOHOcaxapuabl) H©  HUX
npencraBurenu (pubosza, mIOK03a, (pyKTO3a, rajgakro3a). CIOXHBIE YITIEBOIBI.
Hucaxapuasl (caxaposa, JJakTo3a, Maibro3a). [lonucaxapuabl, UX CTpyKTypa U Mpe-
cTtaBuTenn (TIMKOTE€H, KpaxMall, Kier4yarka, XuTuH). OYyHKIUH YIIEBOJIOB
(oHepreTuueckasi, Mertabonuueckas, peuenTopHas U Jp.). [NHKOIpOTEHMHBI Kak
JIE€TePMUHAHTHI TPYTIN KPOBH.

O6men yreBogoB. Ilytu pacmama nonucaxapugoB. OOMeH THPOBHHOTPATHOMN
kucnotel. [nukonu3. CnmprtoBoe OpokeHue. JleiicTBME 53TaHONA Ha OpPraHU3M
yenoBeka. [lonudepMeHTHBI KOMIUIEKC OKHCIMTEIBLHOTO JIeKapOOKCHUIMPOBAHUS
MUPOBUHOTPATHON KHUCIOTH. LMK TpUKapOOHOBBIX M JUKAPOOHOBBIX KHUCIOT, €ro
3HauYC€HHE B OOMEHE BEIIECTB M 00ECIICUCHUH OpraHu3Ma YHEPTUEH.

buocunre3s yrmeBomoB. IloHatne o mepBUYHOM OHMOCHHTE3€  YIJIEBOIOB.
I'mrokoHeoreHnes3. buocuHTE3 OJIMIO- U MOIUCAXapUJIOB.

Ipaxmuueckue pabomol:

1. Bwioenenue cnuxoeena uz neuenu owcusomuvix. Conocmaenernue CmpyKniypbl
ZlIUKOceHa U Kpaxmaid.

2.Kauecmeennvle peakyuu Ha y2ne8oowi.
JIunuabl 1 ux o0MeH (4 yaca).

OO6mast xapakTepucTHKA U Kiaccupukanus Jumu0B. CTpyKTypa u GyHKITUU JTUTHIOB.
Ponp nunuaoB B mocTpoeHuu Ouonoruyeckux MemOpan. CTpykTypa U (yHKIHH
JUTIONPOTEUHOB.

O6men xupoB. Pacnmag xupoB u (3-OKUCJIEHUE BBICIIUX KUPHBIX KHUCIIOT.
I'muokcuneBblil LUK U €ro Pojb BO B3aHMMOCBA3M OOMEHA JIMMHUAOB U YIJIEBOJOB.



MexaHnu3M OHMOCHHTE3a BBICHIMX JKUPHBIX KHUCIOT. BHOCHMHTE3 TpUIIMLEPUIOB.
Hapymenust B oomene xupoB. OKUpPEHUE U €r0 IPUYUHBI.

Bocku, ux ctpoeHue, QyHKUMH W NPEACTABUTENM (CIEpMaLET, MYEIHUHBbIA BOCK).
Crepunpl. Creponbl (xomectepot, sprocrepon u ap.). CTpykrypa U (PyHKIUU
CTEpOUAOB  (XOJeBas  KHUCJIOTa, CTEepOMJIHbIe  TOpMOHBI).  Dochomunuasl.
buonoruueckas ponb Gpochoaunuaos.

llpakmuueckue pabomoi:
1.T'udponus sxcupos noo delicmauem 1unazvl. BausHue dcenuu Ha AKMUBHOCHb TUNA3DL.
buosornyeckoe okuciaenue u cuare3 AT® (2 yaca).

Hctopust wu3yueHHs TPOLECCOB OMOJIOIMUYECKOro OKMcIeHus. Pa3zHooOpasue
(epMEHTOB OMOIOTNYECKOTO OKUCIEHMUS.

CucreMsl MUKPOCOMAJIBHOTO OKHCJICHUA B KIICTKC. CYHCPOKCI/II[I[I/ICMyTaSa, KaTraja3a
" UX POJIb B 3alIIUTC OpTraHHU3Ma OT AKTUBHBIX q)OpM KHCJI1opozaa.

Conpspxenue okucienus ¢ pochopunupoBanueM. CydcTparnoe dhochoprimpoBanue
1 ¢dochopuIrpoBaHHe HAa YPOBHE AIIEKTPOHHO-TPaHCIIOpTHOU nenu. [lonarue o co-
npsiraroiiei MeMOpaHe MUTOXOHAPUH.

T'opmoHbI U X PoJib B 00MeHe BelecTs (2 yaca).

Knaccudukamuss ropmonoB. CrepouaHble TOPMOHBI. MexaHu3M  JeHCTBUS
CTEpOUIHBIX TOPMOHOB. [lenTuaHble ropMOHBL. XapaKTepUCTUKA MHCYIHHA, TOPMOHA
pocTa, TUPEOTPOIHHA, TacTpUHA, Ba3olpeccuHa. MexaHu3M JeHCTBUS MEeNTHIHBIX
TOPMOHOB (Ha MpuUMepe TIIoKareHa U MHeyluHa). CaxapHblii 1Ua0eT U ero BUTIBI.

[Ipounie = ropMoHBI  (agpeHANMH, AayKCHH, TUOOEPEJUIMHBI,  ITUTOKHHHUHBI,
NpOoCTarfaHANuHbI), HUX CTPYKTypa U MEXaHU3M JeUCTBHs. Punm3uHr-haxTopsi
ropmoHoB. Heliporopmonsl (3HI0pPUHBI U SHKedanuHbl). [[puMeHeHne rTopMOHOB B
MEJIULINHE.

IIpobseMbl OMOXMMHUYECKOI IKOJIOTUN. (4 Yyaca).

DKOJIOTO-OMOXMMHYCCKHE B3aMMOJCHCTBHSI C  YYacTHEM  Pa3IMIHBIX  TPYII
opraHm3MoB. [luieBbie aeTepreHThl M aHTU(QUIAHTHL. [IWIIeBbIe aTTpaKTaHTHI U
CTHEMYJISITOPBI. HaKkoTIeHNne 1 MCITONIb30BaHUE KUBOTHBIMH BTOPHYHBIX METa0OIHTOB
pacTeHuid. AHTPONIOTCHHbIE OWOAKTUBHBIC BEIIECTBA W MPOOJIEMBI XUMHUYECKOTO
3arpsisHeHHs] Onocdepsl.

3. TemaTnueckoe MJIAHMPOBAHHE

Ne Ha3Banmue pa3jgesa Kou1-Bo yacoB | U3 HUX K0JI-BO 4aCOB, OTBEJAEHHBIX
(0J10Ka) HAa U3y4YeHue HA NPAKTHYECKYI0 YaCTh U
KOHTPOJIb

n/n




pasaeJia Jadop. MPaKT. KOHTP.
0J10Ka
( ) pao. pao. pao.
1. | BBenenue 2
2. | Bona u e€ ponb B 3
OMOJIOTUYECKUX
cucTreMax
3. | buoreHHbIE PJIEMEHTHI U 8 |
WX COCIMHEHUS
4. | buoneopranuueckas 10 2
XUMUS U METUIIHA
5. | Pemienue 3aga4d no 4
00111e# XUMUH C MEJTHKO-
OMOJIOTHYECKOM
HaIPaBICHHOCTHIO
6. | XuMUs B JOMAaIIHEH 2 1
anTeyke
7. | Obpa3 KU3HU U BPEIHBIC 6 3auet
MPUBBIYKHU
Hroro 35 - 4 -
Temarnueckoe miannposanue 11 kiace
No Ha3zBanue pasgena Koui-Bo yacoB | U3 HMX K0JI-BO 4aCOB, OTBEAEHHBIX
u/n (0s10KQ) HAa M3y4YeHHue HA MPAKTUYECKYI0 4YaCTh H
pasaeJia KOHTPOJIb
(010KQ)
Jadop. NPAKT. KOHTP.
pao. pao. pao.
1. | BzaumocBs3p u 1
perymsius ooMeHa
BEILIECTB.
2. | benku 4 2
3. | ®epMeHTHI 4 2




4. | BUTaMUHBI U HEKOTOPBIE 3 1
Apyrue OMoJIOruuecKu
AKTUBHBIC COCTMHEHUS
5. | HykiienHOBbIE KUCIIOTBI 4 2
1 UX OOMEH.
6. | Pacnag u 6uocunres 2 1
0eJIKOB
7. | YreBoasl 1 ©X OOMEH 4 2
8. | Jlunuael 1 uX OOMEH. 4 1
9. | buonoruueckoe 2
OKHCJIEHUE U CUHTE3
ATD
10. | T'opMOHBI U UX posb B 2
0OOMEHE BEIIECTB.
11. | [IpoGnemsi 4 3auer
OMOXMMHYECKON
HKOJIOTHUH.
Hroro 34 11 -
Cnmcok JJuTeparypsbl I 00y4al0IuXCs
1. Kyxta B.K. u ap. buonornueckas xumusi: yaeonuk. / [Tox pea. A.JL.

Taranosnua. — Munck: BUHOM, 2018.

2
3
4.
5
6
7.

naboparopusi. Mapl TV, JlaGoparopust cuctem mynsrumenus, 2018.

8.

Jlennnmxkep A. buoxumus. - M.: JIpoda, 2018.
Mappu P.u np. buoxumus yenoseka. - M.: Yausepc, 2019.

[TyctoBanmosa JI.M. OcHoBsl Onoxumun. — PoctoB H/[{ony: ®enukc, 2019.

PyBunckwuit A. O. u ap. O6mas 6uonorus. - M.: KI'Y,2018.
Cuormazos B.U., [Taceunuk B.B. buonorus. -2 u3z. - M.:[{poda, 2019.

CD-ROM VYuebnoe snexrponnoe uznanue Xumus (8-11 xiacc) Bupryanpaas

CD-ROM OO6yuaromniyue SHIUKIONCINH.

XUMHUS JUIA  BCeEX.

OOmrasgs u

Heopranundeckas xumus. PHIIO POCYUIIPUBOP AO «MHTOC», Kypc, 2018.




Q. CD-ROM Xwumus. Hlnapranku aist crapiuekyiacCHUKOB.- M.: «HoBas mkona,
2019.

10. ®ununmnosuu 0. b. OcHoBbl 6uoxumun. - M.: Arap; @nunta; CIIOG.: Jlans,
2019.

11. [Mamun A. H. UcTtopus 6uonornyeckoit xumuu. - M.: Xumus, 2019.

Cnmcok JuTeparypsbl ISl y4UTeJIA

1. Aron B. U., bornanoB A. A. CtpykTypa u OMOCHHTE3 HYKJIE€UHOBBIX KHUCIIOT. -
M.: Bricmras mikona, 2018.

2. bepeszos T. T., KopoBkun b. @. buonornueckas xumus. - M.: Menuuuna, 2018.
3. epctaeB M. I1., Komapos O. C. Xumusi u OMONOTUSI HYKJIEUHOBBIX KHUCIIOT. -

M.: [Ipocsewenune, 2019.

4. Snkosckuit H. K., bopunckas C. b. ['enom uenoseka / Xumus u xu3nb. 2018.
-Ne 3. C. 10-14.
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