depgepanbHoe rocyAapcTBeHHOe 6l0AKeTHOe 06pa3oBaTeNbHOE YUpeXAeHne BbicLero o6pasoBaHns
«[larecCTaHCKM» rocypape ikuiiium MEAULMHCKNA YHUBEPCUTET»
MuHuCcTepcTBa 34paBooxpaHeHnsa Poccuiickoin degepaLmm
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COI'’JTACOBAHO

I lpopftipTop no xyecxkoii paboTe, K.M.H.
LLlax6aHoB P.K.
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PABOYAA NMPOTPAMMA

Mo gycumnimHe «O6LLan XnMMmns, 6MoopraHMyecKas XMMns»

WHaekc gueupnivHbl - 51.0.12
CneuuanbHoCTb-32.05.01 Bpay no 06Lueit rurueHe, no anvaeMmnonornm
YpoBeHb BbICLLIEr0 06pa30BaHuUs: creuuanuTeT
KsammkaLms BbINyCKHUKa: Bpay

DaKynbTET: MeaMKO-NPOUNaKTUYECKIIA
Kaceapa O6LLeli 1 61MON0rNYeCKol XMMnn
dopma 00y4eHns:: ouHast

Kypc: 1

Cemectp: |

Bcero TpygoémkocTe: 4 3.e. /144 vaca

Jlekupm: 16 yacos.

J1abopaTopHO-NPaKTUYECKVIEe 3aHATVA: 48 4acoB
CamocTosTenbHas paboTa obydaroLLerocs: 44 vaca.
dopma KOHTPONA: 3K3aMeH B | cemecTpe

Maxaukana-2019



Paboyas nporpamma y4ebHON AHCLYLWIANHLI «O6waa xuMmus, GHoopraHuyeckas
Xnmus» paspabotaHa B cooTBeTCTBMM ¢ PIOC BO Mo HanpasBfieHWIO MOAFOTOBKU (Cnewu-
anbHocTK) 32.05.01. McaMKo-NpoghHNAKTHUYECKOC Aef0, YTBEPXKAEHHbIM MPUKa3oM MUHU-
cTepcTBa 06pa3oBaHNA 1 Hayku Poccuiickoin Pepepaumm Ne552 ot 15.06.2017 T.

him 0f06peHa Ha 3acefiaHMn Kadespsbl

Paboyass nporpamma cornacosaHa:
1. Anpektop HMB AITMY

2. YYMP KKO

3. JekaH

Pa3paboTumk paboueli nporpamMmmbl:
1. B.W. 1lanneB -aoueHT Kadeapbl 00LLeA 1 BMOMNOTMUYECKOA XUMUN, K.X.H.

PeueH3eHTbI:
1. .M. Abaynnratos- 3aBegylolnii Kapeapod  uU3MYECKOl 1N OpraHNYeckKom xum-

mueii ACY, a.7.H., npod.

2. A.A. Anres - 3aBegytowmin Kadegpoii apmakonorum AFAY, 4.6.H., npod.
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COOEPXAHWE

LENb 1N 3AAAUYMN OCBOEHWNSA ANCLUUMAVHbBI (MOAYNS)

MEPEYEHb NJTAHVUPYEMBbBIX PE3Y/IbTATOB OBYYEHWA

MECTO YUYEBHOW AUCLUUMAVHbBI (MOAY/HA) B CTPYKTYPE
OBPA3OBATE/IbHOW MPOrPAMMb

TPYLOEMKOCTb YUYEBHON AUCLUMAUHBI (MOAYNSA) U BULbI
KOHTAKTHOW PABOTHI

CTPYKTYPA U COAEPXAHWUE YUYEEHOW ANCLUWNANHBI (MOAYNA)

Pasgensl yuebHON AucunnaAnHbl (MOAYNA) N KOMMNETEHLUUMN, KOTOPbIE AO/MKHbLI 6bITh OCBOE-
Hbl MPU UX U3YUYEHUN

Pasfenbl gucunnanHbl (Moayns), BUuAbl y4ebHO feaTeNbHOCTM U (POPMbl TEKYLLETO KOH-
Tpons

HasBaHue TeM NeKLuii ¢ yKasaHMeM KOMYecTBa 4acos

Ha3BaHue TeM MpakTUYECKUX 3aHATUIA C yKa3aHWEM KOJMYEeCTBa 4acoB
JlabopaTopHbIN NPaKTUKyM
CamocTtosATeNnbHasA paboTa o6yyaroLerocs no gucuuninHe

MEPEYEHb OCHOBHOW U ,ﬂ,OﬂOﬂHVlTEﬂbHOVl NMNTEPATYPHI,
HEOEXO,U,MMOM ON1A OCBOEHNA ANCLUUTTANHBI

MEPEYEHbL PECYPCOB NH®POPMALMNOHHO-TENEKOMMYHWUKALMNOHHON
CETV «MHTEPHET»

NHPOPMALMOHHBIE TEXHONOTNW
MATEPNANBHO-TEXHMNYECKOE OBECIMEYEHUNE

KAOPOBOE OBECINEYEHUNE

®OHA OUEHOYHbLIX CPEACTB ANA MPOBEAEHUA TEKYLWEINO KOHTPONA U
MPOMEXYTOYHOW ATTECTALNU

NUCT PETUCTPALVN MBMEHEHWIN B PABOUYYO MPOTPAMMY
Mpuno>xkeHune: ®0OC
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Llenb ocBoeHUA gncumMnanHbl XuMusa (ganee - AUCLUNNNHA) @ YyacTue B DOPMUPOBAHUL
COOTBETCTBYWLMUX KOMNeTEeHLNA CTYAEHTOB:

OK-1 - cnocoBHOCTb K a6CTPAKTHOMY MbILLIIEHWIO, aHaNnn3y, CUHTE3Y;

OK-5 - roToBHOCTb K CaMOpa3BUTWUIO, camopeanu3auum, camoobpasoBaHuio,
MCNONb30BaHNIO TBOPYECKOro NoTeHumana;

OK-8 - roToBHOCTb K paboTe B KONIEKTUBE, TONIEPAHTHO BOCNPUHUMATbL COLUANbHbIE,
3THUYECKUE, KOH(EeCCUOHaNbHble N KYNbTYpPHbIE pasnnyus;

OMK-1 - TOTOBHOCTb pellaTb CTaHAAPTHbIE 3a4a4kn NpoheccCMoHaNbHOW AEATENBHOCTM C
MCMNONb30BaHMEM MHDOPMALMOHHbIX, 6MBNMOTrpadMyecKnX pecypcoB, MeanNKo-61M010rnYecKol
TEPMUHONOTUN, UHDOPMALNOHHO-KOMMYHUKALUOHHbBIX TEXHONOTUA N Y4ETOM OCHOBHbIX Tpe-
60BaHWA MHOPMALNMOHHOI 6€30MaCHOCTHK;

OMK-7 - rOTOBHOCTb K UCMNOMb30BAHNI0O OCHOBHbLIX (PU3NKO-XUMUYECKNX, MaTeEMaTnye-
CKUX W MHbIX €CTECTBEHHOHAYYHbIX NOHATUIA N METOLO0B NMPU PeLleHnn NPodecCuoHanbHbIX
3ajad;

MK-21 - cnoco6HOCTb K y4acTWI0 B MPOBEAEHNN HAYYHbIX UCCNEA0BaHWIA.

Paboyas nporpaMma AUCLUNANHBI COCTOUT U3 Moaynsa | «O6was Xxumuma» un
mopynsa Il «<bnoopraHuyeckas Xummna»

MOAYNb | «OBWAA XNMUNA»
1 Llenb 1 3agaum ocBoeHus mogyna ObLuas Xumus (ganee - Mogyb).

Lienb ocBOeHMst MoAynsi: - (DOPMMPOBaHIE Y CTYAEHTOB CUCTEMHbBIX 3HAHUIA 1 YMEHWIA BbIMO/HSATb PacyeThbl
MapameTPoB (HM3MKO-XUMMYECKMX MPOLIECCOB, NMPU PACCMOTPEHNM UX (D3MKO-XMMUYECKON CYLLIHOCTY 1 MeXaHW3-
MOB B3aVMMOZEVCTBIS CTPYKTYPHBIX YaCTL, BELLECTB, NPOMCXOAALLMX B OpraH13Me YesioBeka Ha KNeTOYHOM U Mo-
NEKyNSAPHOM YPOBHSIX, & TaKKe NPy BO3AENCTBUM Ha XKMBO OpraHu3mM (hakTopoB OKPY>KAKOLLEV CPeaoi.

3agauv moayns:

B pesynbTaTe U3yyeHns UCUMNIMHBI CTYAEHT JO/MKeH

3HaTb:

- NpaBuna paboTbl N TEXHNKX GE30MACHOCTM B XMMMWYECKOI TabopaTopum npu paboTte ¢ npuoopamu 1 pe-
aKTmBamu;

- TEPMOAVHAMMNYECKUE U KVHETUYECKME 3aKOHOMEPHOCTW, OMpefensitolime MpoTEKaHUe XUMUYECKUX U
BGMOXMMMYECKMX NPOLECCOB;

- (PMBVKO-XMMIYECKME aCTIEKTbI BAXKHEMLLIMX GUOXMMMYECKIX MPOLIECCOB U Pas/MyHbIX BIAOB rOMEOCcTasa
B OpraHu3Me: TEOpeTUYECKMe OCHOBbI GO3HEPTETUKM, (haKTOPbI, BIUSOLLME HA CMELLEHVIe PaBHOBECUS! BUOXUMM-
UYECKVIX MPOLIECCOB;

- CBOIACTBA BOfb! M BOAHBIX PACTBOPOB CU/bHbIX 1 CIaBbIX 3MEKTPO/NTOB;

- OCHOBHbIE TWMbI PABHOBECWIA 1 MPOLIECCOB XKU3HEAEATENbHOCTU: MPOTONMTUYECKME, TETEPOreHHbIe, Nii-
raHZ006MEHHbIE, PEOKC;

- MEXaHM3MbI JEeCTBIA BY(hepHbIX CUCTEM OpraHM3Ma, VX B3aMMOCBS3b 11 POsib B MOAAEPYKAHNM KUCTIOTHO-
OCHOBHOIO FOMeOCTa3a; 0CO6EHHOCTM KUC/IOTHO-OCHOBHbBIX CBOVACTB aMUHOKWMCNOT 1 GENKOB;

- 3aKOHOMEPHOCTW NPOTEKaHUA (*)I/I3I/IKO-XVIMI/ILI€‘CKI/IX MPOLIECCOB B »XMBbLIX CUCTEMAX C TOYKM 3PEHNA NX
KOHKYPeHUWN, BO3HI/IKaI-0LLI|eI7I B pe3yribTate COBMELLEHUA paBHOBeCI/II7I pa3HbIX TUMOB;

- pO/1b 6MOreHHbIX 3/IEMEHTOB W UX COG,qI/IHGHVIVI B XMBbIX CUCTEMAX;,
- d)I/I3I/IKO-XVIMI/I‘-IeCKI/Ie OCHOBbI MOBEPXHOCTHBIX SABNEHWUIA 1 q)aKTopr;

- BMSIOLLYIe Ha CBOBOAHYIO MOBEPXHOCTHYIO 3HEPTMH; OCOBEHHOCTU aACcoPOLIMN Ha PasNUYHBIX FPaHnLaxX
pas3fenos has;

- XMMMKO-B1O/IOMMYECKYHO CYLLIHOCTb MPOLIECCOB, MPOMCXOASALLMX B XKMBbIX OpraHM3Max Ha MOMIeKy/ISIPHOM
11 KNETOYHOM YPOBHSIX;

- 0COBEHHOCTU (OM3MKO-XMMMM AUCTIEPCHBIX CUCTEM U pacTBOPOB GMOMNOIMMEPOB.



YMeTb:

- MPOrHO3npoBaTb PE3Y/bTaThbl CbI/I3I/IKO-XI/IMI/I‘-IeCKI/IX MPOLIECCOB, MPOTEKaOLWMX B XXUBbIX CUCTEMAX, ONn-
pasaCb Ha TeOPETNYECKNE MOMOXKEHNA;

- Hay4HO 060CHOBbLIBATb Hab/HOAAEMbIE SABMEHNS;

- NPOM3BOANTL (PUIMKO-XVMMUYECKME VM3MEPEHMS, XapaKTePK3YHOLLME Te WM UHble CBOCTBA PacTBOPOB,
CMeCeVi 1 ApyrvX 0GbEKTOB, MOAE/MPYIOLLMX BHYTPEHHUE CPefbl OPraH13Ma;

- NPeACTaBNATH faHHbIe SKCNEPUMEHTANTbHBIX 1CCNeA0BaHI 1 BIAE TPadikoB 1 TabnnL;
- NPOV3BOAUTL HAG/FOLEHNS 3a NMPOTEKAHNEM XUMIYECKIIX PeakLmii 1 ienaTb 060CHOBaHHbIE BbIBOADI;

- NPeACTaB/sTb PE3yNbTaTbl IKCMEPUMEHTOB W HAG/HOAEHWIA B BIAAE 3aKOHYEHHOrO NPOTOKOMA 1CCea0Ba-
HUS;

- peLLaTb TUMOBbIE MPAKTUYECKWE 3a[aun 1 OBNAJETb TEOPETUYECKAM MUHUMYMOM Ha 60/1ee aGCTPaKTHOM
YPOBHE;

- pelaTb CUTyaUMOHHbIEe 3adayl, OMMPasicb Ha TEOPETUYECKME MOMIOXKEHUS, MOAENMPYHOLLME (D3MKO -
XUMUYECKME MPOLIECCHI, NPOTEKAMOLLVIE B XKUBbIX OpraH1amax;

- YBEPEHHO OPUEHTUPOBATLCS B MHGOPMALIMOHHOM MOTOKE (MCMOJb30BaTh CMPaBOYHbIE AaHHbIE 1 GMG/MO-
rpadyiko Mo TON UM MHOM NMPUYMHE).

BnageTsb:

6a30BbIMV TEXHOMOMMAMU NPeo6pa3oBaHMst UH(HOPMALIMKM, TEKCTOBLIMU 1 TaBNMYHBIMW PEAAKTOPaMI, TEX-
HVKOW paboTbl B CETU VIHTEPHET /15 NPO(ECCUOHAbHOW AESTENbHOCTY;

HaBbIKaM onpeaeneHnst pH G1oXUAKOCTER;
HaBbIKaMV 13MEPEHNIS CKOPOCTY MPOTEKAHWS XUMUYECKUX PEaKLIMiA;

HaBbIKaMn onpeaeneHmns GyepHol EMKOCTW PacTBOPOB, B TOM UMC/IE GUONMOMMYECKMX XKILKOCTEN.

2.MEPEYEHb MNAHWPYEMBbBLIX PE3YJ/IbTATOB OBYYEHWA

®opmMupyemMbie B NPOLLECCE U3YYEHNS YUEBHOW ANCLUNANHBI KOMMETEHLNN:

Kopg

Komne- HasBaHue KOMMeTeHUMUN XapaKTepucTuka KoMneTeHLuui

TeHL MK

1 2 3

OO6LueKynbTypHble koMneTeHUMmM (OK)
OK-1 CnocoBHOCTb K abCTPaKTHOMY MbILLMIEHNIO,  3HaTb:
aHann3y, CUHTe3y - MaTemMaTUyecKue MEeTO/b! PELLEHUS UHTE/IEKTYa/bHbIX 3aa4 1

UX MPUMEHEHVE B MELULMHE.
YMeTb:
- M0M1b30BAaTLCA YUEOHON, Hay4HOMW, Hay4HO-MONYNSPHOW NnTe-
paTypoii, ceTbto VIHTEpHET Ana npodeccMoHabHON AeATeNbHO-
CTu.
- KaccMpuuMpoBaTb XUMUYECKME COEAMHEHNS, OCHOBbLIBAACH Ha
UX CTPYKTYPHbIX (hopMyriax.
Briagets:
- 6a30BbIMV TEXHO/OMMSMM NPeobpasoBaHMa MHGopPMaLWN.

OK-5 ["OTOBHOCTbL K CamMopa3BUTUIO, CamMopeasin-  3HaTthb:

3aupmn, camMoo6pasoBaHIIto, UCTIONb30BAHMIO - (UBNKO-XMMUYECKME aCMEKTbI BXKHEALLIMX GUOXMMUYECKIX
TBOPYECKOrO NoTeHupana MPOLLECCOB U Pa3fINyHbLIX BUAOB FOMEOCTasa B OpraHv3Me: Teope-
TUYECKMe OCHOBbI OMO3HEPTETUKY, (HaKTOpbI, BMAIOLLME Ha
CMeLLiEHMe paBHOBECKS BUOXMMUYECKMX MPOLLECCOB;
YMeTb:
- Hay4HO 060CHOBbLIBATH HAOMIO4AEMbIE ABMEHNS;



OK-8

Orik-1

OriK-7

COTOBHOCTb K paboTe B KO/NEKTUBE, TOTe-
PaHTHO BOCMPUHUMATb COLMa/IbHbIE, 3THM-
Ueckyie, KOH(ECCHOHAbHBIE U Ky/IbTYpHbIe
pasnmuus

BnageTs:

- OCHOBHb IV METOZO/IOMMUECKMM MOLX0JAMM K VHTEPMPETALMN XUMA-
YECKX M (VBUKO-XUMIAHECKIX

pe3y/TaToB Ha 6a3e COBPEMEHHbIX TEOPETUHECKUX BO33PEHIA.

3Harb:

- XVIMUKO-BMO/I0r MHYECKYHO CYLLHOCTb MPOLIECCOB, MPOUCXOLA-
LLMX B XKMBbIX OpraHM3max Ha MOJIEKY/IIPHOM Y KNETOYHOM
YPOBHSIX;

YMeTb:

- YBEPEHHO OPVEHTMPOBATLCA B MHDOPMaLOHHOM MOTOKe (1C-
M0/b30BaTh CrPaBOYHbIE JaHHbIe 1 BUGAMOrpatmio No ToM Um
VIHOI NpUYrHe).

Bnapets:

- OCHOBHbIMM NPpYieMaM/ TEXHMKW paboT B /1abopaTopmm, COCTaBTb
OTHETbI M M0/1b30BATHCA CMPABOHHbIM MATEPMATIOM.

O6uwenpotheccnoHanbHble KomneteHumn (OMK)

"OTOBHOCTb peLlaTb CTaHAaPTHbIE 3aa4n
NPOgeCCMOHANTEHON AeATENBHOCTH C UC-
Mob30BaHMEM MH(OPMALMOHHBIX, 616no-
rpagmyeckux pecypcoB, MeauKo-
6M010rMYeCKon TEPMMHOIOM N, UH(OPMa-
LIMOHHO-KOMMYHMKALIMOHHBIX TEXHOMOMNIA C
YUETOM OCHOBHbIX Tpe60BaHUIA MH(opMa-
LIMOHHOM Ge3onacHoOCTY

COTOBHOCTb K 1CMO/b30BaHIH0 OCHOBHbIX
(DM3MKO-XMMUYECKIMX, MATEMATUYECKNX 1
eCTECTBEHHOHAYUHbIX MOHSATUI 1 METO/OB
NPV PeLLIEHNMN NPOGECCUOHANbHBIX 3aaY

3HaTb:

- (M3UKO-XUMMYECKYHO CYLLIHOCTb MPOLIECCOB, MPOUCXOAALLMX B
YKMBOM OpraHv3me Ha MOJIEKYNSAPHOM, KNETOYHOM, TKaHEBOM U
OpraHHOM YPOBHSIX.

- OCHOBHblEe TVMbl XUMWYECKMX PaBHOBECHIA (MPOTONUTUYECKME,
reTeporeHHsbIe, NMraHao06MeHHbIE, OKUC/NNTE/BHO-
BOCCTaHOBUTESIbHbIE) B MPOLLECCAX XKM3HEAEATENbHOCTY.

- CTPOEHME N XUMWYECKME CBOMCTBA OCHOBHbIX K1accoB 61ono-
MMYECKU BaXKHBIX OPraHNYecKmX COeVHEHNIA.

YMeTb:

- BbIMO/HATL TEPMOXMMMWYECKME pacyeTbl, HEOOXoauMble Ans
COCTaB/IeHMs 3HEPrOMEHIO, A5 N3YYeHNs OCHOB paLMOHa/IbHOro
NUTaHNS.

Bnapets:

- ba3oBbIMK TEXHONOTMAMM NPeobpa3oBaHMa MHGOPMaLMK: TeK-
CTOBble, TabNMYHbIE PeAaKTOPbl; TEXHUKON PaboTbl B CeTW WH-
TepHET ANs NPO(ECCUOHANBHOM AESTENBHOCTN.

3HaTb:

- MEXaHu3Mm AeincTBus 6yepHbIX CUCTEM OpraHu3ma, UX B3au-
MOCBSi3b U POJib B NOAAEPXKaHWM KMUCIOTHO-OCHOBHOTO COCTOS-
HUS OpraHu13mva.

- 3NEKTPONNTHBIA GanaHC OpraHM3Ma YefioBeKa, KO/MraTyBHbIE
CBOMCTBA PacTBOPOB (AMy3ms, O0CMOC, OCMONSPHOCTb, OCMO-
NSANLHOCTB).

- POfb KOMMOUAHBIX MNOBEPXHOCTHO-aKTUBHbIX BELLECTB B YCBOE-
HUM U MEPEHOCE Ma/IONOMSPHBIX BELLECTB B XXMBOM OpraHu3Me.

- CTPOEHVe 1 (PYHKUMM Hanbonee BaXKHbIX XUMMYECKUX COeau-
HEeHWA (HyKNEMHOBBIX KWC/OT, MPUPOAHbLIX BenKoB, BOLOPacTBO-
PUMBIX 1 >KPOPACTBOPUMBIX BUTAMUHOB, TOPMOHOB ¥ Ap.).

- PO/b BMOTEHHbIX 3/IEMEHTOB U NX COELAVHEHWIA B XKUBbLIX Opra-
HU3MaX, NPUMeEHeHNe UX COeAUHEHUIA B MEULIMHCKOM NPaKTUKe.
YMeTb:

- MPOrHO3MPOBaTb  HampaefeHWe W pesynbTaT  (PU3MKO-
XUMUYECKMX MPOLIECCOB 1 XMMUYECKMX MPEBPaLLeHunid Guonoru-
UECKM BaDKHbIX BELLECTB.

- nonb3oBatbCs HOMeHknatypoii IUPAC ans cocTaBneHus
Ha3BaHUIA Mo opMy/am TUMUYHBIX NPeAcTaBUTeNeld Guonoruye-
CKM BXKHbIX BELLIECTB 1 SIEKAPCTBEHHbIX MPEMapaTos.

Briapets:

- MUCMO/Mb30BaTh KOMMbIOTEPHbIE MPOrpamMMbl 418 XMMWYECKOTO
MOJENMPOBaHMA NPOLLECCOB U APYrMX BUAOB WMKOCTPATUBHOIO
maTepumana.

MpodeccuoHanbHble komneTeHuumn (MK)



MK-21

3.

3Harb:

- MpaBwIa TeEXHUKM 6e30MacHOCTU 1 PaboTbl B PU3NYECKUX, XU-
MUYECKUX, OMONIOTMYECKMX TabopaTopusix, C peakTBaMu, Npu-
60opamu, YKMBOTHLIMU.

- CMocobbl BbIPOKEHWA KOHLEHTPALMM BELUECTB B pacTBOpax,
CMocobbl MPUrOTOBJIEHMS] PACTBOPOB 33[aHHOM KOHLEHTpaLWK.

- (hM3MKO-XMMIYECKME METO/bI aHa/M3a B MeuLUMHE (TUTPUMET-
PUYECKUIA, 3NEKTPOXUMMUYECKMIA, XPOMATOrpadMyeckunii, BICKO-
3MMETPUYECKUIA).

YMeTb:

- MOMb30BaTLCA (PUIUUECKUM, XVMUYECKVM W GUOMOTAYECKUM
060pya0BaHMEM.

- MPOBOAUTL PacyeTbl MO pe3y/ibTaTaM 3KCMEePUMEHTa, MPOBO-
[ONTb 3NEMEHTAPHYHO CTAaTUCTUYECKYHD 06paboTKy 3KCMepUMeH-
Ta/TbHbIX AAHHBIX.

Briapets:

- Bnapets:

- HaBblKamn PaboThbl C Y4eOHO, HayyHON, CNPaBOYHOA NUTepa-
TYPOA, BECTV MOWCK 1 AenaTb 060OLLEHHbIE BbIBOAbI; HaBbIKaMK
6e30MacHO paboTbl B XMMMWYECKOI NlabopaTopun 1 yMeHNs 06-
pawaTbCsl C XWMMYECKOI MOCYAOol, peakTBamu, paboTaTb C
npuGopamm.

MECTO YYEBEHOW AWNCUUNNWNHBI B CTPYKTYPE OBPA3OBATEJ/ILHON

MPOTrPAMMBbI

cneymanbHocTn 52.02.01 Bpay no obLiein rurneHe, No aNUAEMUONOTUNN.

YuebHaa gucunnanHa «XuMus» OTHOCUTCA K 6a30BOI 4yacTu B1 yye6GHOro nmnaHa no

Matepuan AUCUUNAWHLI ONUpPaeTcs Ha paHee NpPUOGPeTeHHble CTYAEHTaMW 3HaHUS Mo

ononoruun, mateMaTuke, Puanke, U3NYECKON KYNbType U CMOPTY.

Ne n/n

© 0o N o U A W N

B B

MexauncumnanHapHble CBA3W ¢ obecneynBaembiMy (MocneayoLWMMI) gUCUUNANHaAMK

HassaHune No Ne pa3zenoB AaHHON AUCLUNANHBI, HE06-
o6ecneynBaeMbIxX XOAUMbIX AN5 U3yYeHNs 06ecrneynBaeMbix
(nocnegytroLmx) (nocneayoWmx) AUCLMNANH
ANCUMNANH
1 2 3 4

Bronorua + +
Buoxmmuns + + +
HopmanbHas tmsuonorus + + +
Matodmamonorus + + + +
dapmakonorng + + +
'MrveHa + +
MpodheccroHanbHbIe 601e3HU +
Yponorus + +
BHyTpeHHMe 6onesHn + +
AHECTE3M0/0r KA, PEBMATO/IOMMSA U UHTEHCUBHAA Tepanms + +
OCHOBbI NUTaHKS 340POBOIO ¥ 6ONILHOIO YenoBeka + +
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Odranbmosnorus
Mukpo6buronorms
KnuHnueckas thapmakonorms

du3mnoTepanua

4. TPYOOEMKOCTb YYEBHOW

AVCUNNNUHBL N BUAbI KOHTAKTHON

PABOTbI
Bug yue6Ho paboThbl Bcero va-

coB

KoHTakTHas paboTa obyvyarowmxca ¢ npenogasarenem 44

B TOM uncne:

Nexkumn (1) 16

JNabopaTopHble 3aHsATUS (J1ab) 48

CamocTtosiTenbHas pa6oTa obyuvatouierocs (CPO) 44

Bug npoMeXxxyTouHOW aTTecTauum (3a4eT, 3K3aMeH) 36, 9K3.

Obwas TpyLOEMKOCTb: 144

4yacos 4

3aYeTHbIX eauHuL

5. CTPYKTYPA U COAEPXAHUWE YYEBEHOW ANCLWNNANHbI

5.1 Pasgenbl yuye6HOW AMCUUNAUHBI (MOAYNA) U KOMMETEHUUN, KOTOPbIE AO/MKHbI ObITh

OCBOEHblI MNP UX N3YYEHUN

HanmeHoBaHwve pa3gena guc-

(9]
/e LMM/IHBI
Bronornyeckmn akTMBHbIE
HU3KOMO/EKYNAPHbIE Heopra-
1 HMYecKwe BelecTBa (CTpoe-

HWe, CBOIACTBA, y4acTuhe B
(hyHKLUMOHMPOBAHME XKMBbIX
CUCTEM).

LLindp komne-
E;ﬂum CofieprkaHue pasfena B AUAaKTUYECKUX eAUHMLIAX
Mogaynb |
OrnkK7 XNUMUA OUOTEHHBIX 3/1EMEHTOB
MK 21 [MoHATME O BUOrEHHOCTU XUMWYECKUX 3M1eMEHTOB. Mak-

PO- 1 MMKpPO3/ieMeHTbI. Buoctepa. KpyroBopoT 6roreH-
HbIX 3/1eMEHTOB. KyMMynpoBaHue 6UOreHHbIX 3/1eMeH-
TOB XXMBbIMU cucTeMamun. Knaccudumkaums anemeHToB
M0 VX (PYHKLIMOHANBLHOM PO B OpraHuame. SKooruye-
CKVE acreKTbl XMMUW BUOTEHHBIX 3/1EMEHTOB.

Xumus anemeHToB d -6/10Ka

ONEKTPOHHbIE CTPYKTYPbl aTOMOB W KaTWOHOB. Hanbo-
Nee BakHble OMOreHHble 3nemeHTbl d -6/10Kka - Grome-
TaNbl:  XpOM-Medb,  MonmbgeH.  OKuCInTenbHo-
BOCCTaHOBUTE/bHbIE CBOWCTBA: 3aKOHOMEPHOCTMW YCTOM-
UMBOCTM CTEMeHei OKMCNEHVs, AUCMPONOpPLMOHMPOBa-
HUE MPOMEXYTOUHbIX CTEMEHein OKWCMEHWs. YCTonuun-
BOCTb B YC/IOBUSX OpraH13ma cTereHn okuceHns. Kowm-
MNeKCHble COefuHeHUs d-anemeHTOB. Knaccudmkaums
KOMIM/IEKCOB MO 3apsdy W npupoge nuraHgos. Koopau-
HawLyoHHas Teopns BepHepa. HomeHKnaTypa Komnsiekc-
HbIX coefyHeHMiA. OCHOBbI IMraHL000MEHHbIX paBHOBe-
cuiA 1 mpoueccoB. VoHHbIE paBHOBECMsI B pacTBOpax
KOMM/IEKCHBIX COEAUHEHWA. KOHCTaHTbl HECTOMKOCTH.
Po/lb KOMM/IEKCHBIX COBAVHEHWI B XXU3HELEATETbHOCTU
opraHusma. VIx npuMeHeHve B Tepanuu, SKOorvn.

KpaTKasi CpaBHUTE/bHAS XapaKTePUCTVKA U MeNKO-
610I0rMYECcKoe 3HaYeHVe COeaMHEHNI Xxene3a, MoInG-



OK 158
OrnkK 1
OlK-7
3NemeHTbI XMMUYECKOI Tep-
MOAVHAMVKK, TEPMOAVHAMU-
KV pacTBOPOB 1 XMMUYECKOIA
KVHETVIKN
OK 1, 5
OrnK1
OrnkK7
OCHOBHbIe TUMbI XUMUYECKIX
PaBHOBECWIA 11 MPOLIECCOB B
(hYHKLIOHVPOBaHUM YXMBbIX
CUCTEM.
MK21,
OrnkK?7,
DU3NKO-XUMIMS TOBEPXHOCT-
HbIX ABMEHUIA B (DYHKLMOHN-
POBaHMUM XXMBbIX CUCTEM.
DU3NKO-XMMUA ANCMEPCHBIX MK 21,

cucTeM B (DyHKLMOHMPOBaHNN

[ieHa, Bonbhpama, KobasbTa, HUKeNs, Meau, cepebpa,
LMHKA, PTYTW. DKOMOTMYECKME acmeKTbl TOKCUYECKOrO
[IECTBUSA coneit pTyTy, Kagmms. MexaHu3M 3armycka
NEePOKCMAHOr0 OKMcneHus. OB6pa3oBaHMe CyrepoKcn-
HbIX MOH-Pa/VKaOB.

TeopeTnyecKmne 0CHOBbI TEPMOLUHAMUKUN 1 BUO3HEp-
reTuKku

MoHsATHE TEPMOAMHAMUYECKOW cucTeMbl. lepBoe Hauya-
JIo TepMOAMHaMUKKL. SHTanbnusA.  3akoH Mecca. MNpumve-
HEHVie NepBOro Havana TepMOAMHaMUKKM K BrocucTeMam.
SHTponus.  BHeprua  [mbbca.  porHosvposaHue
Harpas/ieHysi CaMOMPOU3BO/IbHO MPOTEKAOLLIMX MPOLIEC-
OB [MpUHLMN 3HEPreTUYECKOrO COMPSKEHNA.
XUMUyeckas KMHeTUKa 1 Katanus

XnMmnyeckas KHeTvKa. CKOpPOCTb peakumn. 3akoH Aeit-
CTBYHOLLMX MacC. MONeKynapHOCTb Y NOPALOK PeakLymn.
3aBMCKMOCTb CKOPOCTM OT KOHLIEHTPaLMK U Temnepary-
pbl. YpaBHeHVe AppeHuyca. [OMO- U reTeporeHHbIi
KaTam3. TloHATME O (hepMeHTax Kak O6KOMornveckmnx
KaTanmsaropax.

XMMUYECKOe paBHOBeCUe

O6patMble 1 HeOOpaTUMbIE PEAKLMWK, KOHCTaHTbl XW-
MUYECKOro paBHOBecWs. [MpOrHo3upoBaHWe CMeLLEHS
XMMWYECKOTO paBHoBecKs. BydepHoe geiicTaue. IMoHs-
TWie O FOMeoCTase W CTauyOHapHOM COCTOSIHUM YUBOTO
opraHv3mMa.

CBoiicTBa pacTBOPOB U XMMUYECKasA KUHETUNKA
Y4yeHue 0 pacTBopax

Ponb BOfbl B >Xu3HeAesTeNbHOCTU. KonauraTueHble
CBOVACTBA PacTBOPOB. 3aKOH Paynis. OCMOC M OCMOTUYe-
CKOe faBneHuve: 3akoH BaHT-Modipa. MoHATME O M30-
ocMmn. Ponb  ocmoca B BMOMIOMMYECKUX  CUCTEMAX.
lMnasmonms, remosnus.

MpoTonnTUUecKne paBHOBECUS 1 NPOLLECCHI
MpoTonuTnyeckas Teopus. Auccoumaums sogbl. O6pa-
30BaHVe BOAOPOAHbLIX CBA3ei Kak (DakTop camoopraHui-
3aUMM XMBbIX cucTeM. PH-BOAOPOAHbIA MOKa3aTesb.
BythepHble pacTBOpbl 1 BydepHble cucTeMbl. Teopws
KVCNOTHO-OCHOBHOIO PaBHOBECUS KaK OCHOBA /151 YCBO-
€HUS 3aKOHOMEPHOCTEN (hyHKLOHMPOBaHUs NpOTO/u-
TUYECKUX OY(epHbIX CUCTEM KPOBM, UMMbI U APYrux
GMONOrNYECKMX XNAKOCTEN.

"eTeporeHHbIe paBHOBECUSA U NPOLLECCHI B OpraHu3me
Ycnosusi 06pa3oBaHUA M PacTBOPEHMS 0cafgKkoB. KoH-
CTaHTa PacTBOPUMOCTM W PacTBOPUMOCTb. HABneHue
n3omoppuamMa.

D U3NKO-XMMUS NOBEPXHOCTHBIX ABMEHNIA N CBOIA-
CTBa AMCMEPCHBIX CUCTEM

MoBepXHOCTHasA 3Heprusi Mmbbca. Aacopbums. YpasHe-
Hve 'nbbca. MoBepXHOCTHO-aKTVBHbIE U MOBEPXHOCTHO
HeakTUBHble BellecTBa. OpueHTauus Mofiekyn B Mo-
BEPXHOCTHOM C/10e 1 CTPYKTypa 6romemopaH. CTpoeHune
MULENbI.

Agcopbuus

ALCOPOLMOHHbIE PABHOBECMS U MPOLECChl Ha Hero-
JBWKHBIX 1 NOABMXKHBIX rpaHuLax pasjena 3. Ypas-
HeHve JlaHrmiopa. SABneHuns agcobumm B 6Gronorun u
MeauLyHe.

JucnepcHble CUCTEMBI
Knaccutmkaums aucnepcHbix cuctem. Muuennioobpaso-



5.2 Pasfenbl AUCUUNAUHBI

10

YXMBbIX CUCTEM. BaHWe B pacTeopax NMAB.

OrK 1

MonyyeHwe, CBOICTBA W OYNCTKA KONMnongHbIX pacTtBo-
poB. [MpuHUKMNbI yCTOVILII/IBOCTI/I KONNOMAHbIX pacTBOPOB.

FABNEHNS Koarynsaumm.

TEKYLW,Ero KOHTPOA

n/Ne  Ne

cemecTpa

1 1

HanmeHoBaHWe
AUCUMNTINHBI

pasfena Buapl yue6Hoi paboTsl (B AY)

n an n3 K3 C CPC  Beero

B10MOrMyecKmn aKTUBHbIE
HU3KOMONEKYNSIPHbIE He-
OpraHu4eckyie BeLLEecTea
(cTpoeHme, CBOICTBA,
yyacTue B (hyHKLMOHMPO-
BaHWIE XVIBbIX CUCTEM).

SNeMEeHTbI XMMNYECKO
TePMOAVHAMIKN, TEPMO-
[VHaMWKM pacTBOPOB U
XVUMUYECKON KMHETUKM

20

OCHOBHbIe TUMbI X1UMUYe-
CKuX paBHOBeCVII7I M npo-

LIECCOB B (hYHKLMOHMPO- 4 4 8 12
BaHWW XMBbIX CUCTEM.

28

DU3NKO-XMMUA NOBEPX-
HOCTHbIX SIB/IEHWIA B
(hYHKLIMOHUPOBAHWN XN~
BbIX CUCTEM.

PU3MKO-XMUS aycnepc-
HbIX CUCTEM B (hYHKLMO-
HPOBaHUM XXVBbIX CU-
CTEM.

nTOro 18 10 26 28 82

5.3 PacnpegeneHune nekKumnin no cemectpam

n/Ne

Pasgen 1
1

Pasgen 2
2

Pasgen 3
5

HammeHoBaHWe TeM NeKUuii

XunMns 61OreHHbIX 31eMeHToB. KoMMAEKCHbIE coeinHeHVs. KOHCTaHTa HECTOIKO-
CTW, KOHCTaHTa yCTOI‘/JIHI/IBOCTVI.

Havano tepmoguHaMunky. TepMOXUMMYECKUe ypaBHeHus. 3akoH [ecca. NpumeHe-
Hue | Havyana TepMoguHaMUKKL K 6uocuctemam. |l Havano TepMoauHaMmnKL. SHTPO-
nus. SHeprus Mbbca. SHOIProHNYECKME Y 3K33PrOHUYECKME MPOLECChI B OpraHu3-
Me.

TepmogvHaMMKa XMMUYECKOTO paBHOBecKs. KOHCTaHTa XMMMYEeCKOro pasHOBECKS.
MpyHUMN CMELLEHNA XMMWYECKOro pasHOBecs. TepmoAMHaMKKa pacTBOPOB He
3neKTponnToB. KonnmratmeHble CBOICTBA.

XUMMYECKas KMHETUKA. KMHETMYecKve MOAENN XMMUYECKMX MPOLECcCoB. 3aBucy-
MOCTb CKOPOCTU peakLymn OT pas/iMyHbIX (hakTopoB. Katanums.

JneMeHTbI TEOPUW PACTBOPOB CU/bHBIX 3/IEKTPONMTOB. POTEONIMTNYECKAS TEOPUS

(moaynsa), BuAbl Yy4ebHON AeATeNbHOCTM U (HOPMbl

OueHOuYHbIe
cpefcTea

TecToBbIl
TPO/b,
KONNMOKBMyM Nel,

KOH-

YCTHbIA  onpoc,
pethepartbl.
TecToBbIi  KOH-
TPO/b, KOH-
TPO/bHbIE  pabo-
Thl,

, petheparbl.
TecToBbIli  KOH-
Tponb, pedepa-
Thl.
Konnokenym N2
CuTyaumoHHble
3afaum
TecToBbIli  KOH-
TPOMb,  KOMNO-

KBUyM No3, pe-
thepartbl.

TecToBbIi  KOH-
TPO/b, KOH-
TPO/bHblE  pabo-
Thl, pechepaTbl.

O6bem B AY
Cemectp 1

2



6

7
Pasgen4
8
Pasgen 5
9

n/Ne

Pasgen 1
1

2
Pasgen 2
3

4

5
Pasgen 3
6

7

8

9
Pasgen4
10
Pasgen 5
n

11

KVCNOT M OCHOBaHWI. KOHCTaHTa aBToONpOTOM3a BOAb!

BogopoaHbiii nokasaTenb. BydepHble CUCTEMBI, MEXaHWU3M UX AeCTBUA. BydepHas
€MKOCTb, OY(hepHbIe CUCTEMbI BUOMOMMYECKMX XIAKOCTEN XKMBbIX OPraHnU3MOB.
["eTeporeHHble paBHoBecKA. KoOHCTaHTa pacTBOPUMOCTW.

DU3NKO-XMUS MOBEPXHOCTHbIX SIB/IEHWI.

PU3NKO-XMMMS ANCNEPCHBIX CUCTEM.
WTOIO (Bcero - AY)

.4 PacnpefeneHune TeM nNpakTUUYeCcKuX 3aHATUI no ceMecTpam:

HavmeHoBaHVe TeM NPaKTUYeCKmX 3aHATUIA

BBoaHoe 3aHATYe
buoreHHbIe 3/1eMeHTbl. KOMNIeKCHbIE COoenHEHMS.

TepmogyHaMunKa
KnHeTrka 1 katanms
XMMMYeCKoe paBHOBeCUe

PacTBOpbl. KonnnratueHbIe CBOCTBA pacTBOPOB
Ku1cnoTHo-0CHOBHOE paBHoBecKe. Mnaponms coneid
BythepHble cuctembl. BythepHas eMKOCTb
[eTeporeHHbIe MPOLLECCHI 1 PaBHOBECHS

DU3NKO-XMMUA NOBEPXHOCTHBIX SB/IEHNIA
JucnepcHoble cuctembl. KonnonaHble pacteopb! .

YCTONUMBOCTb KONNOMAHBIX cucTemM. Koarynaums
NTOIO (Bcero - AY)

5.5 PacnpegeneHune nabopaTtopHbiX NPaKTUKYMOB MO CEMeCTpam:

n/Ne
Pasgen 1

1
Pasgen 2

2

3

4
Pasgen 3

5

6

7

8
Paspen4

9

No HavimeHoBaHWe 1abopaTopHbIX NPaKTVKYMOB

cemeTpa

1 KoMnnekcHbIe COeaMHEHUS U UX CBOCTBA.

1 OnpeseneHue TennoBoro 3thdeKTa XMMUYECKO peakLmn.
1 CKOpOCTb XUMMNYECKOI peakumn. Katanus.

1 XVIMNYECKOE PaBHOBECHE.

Ocmoc, 0CMOTUYECKOE AaBreHre. POCT NCKYCCTBEHHON KNeTkn Tpay6e
KuncnoTHO-0CHOBHOE paBHOBecUe. uaponus coneli
CaoiicTBa ByhepHbIX pacTBOPOB.

T

13yueHue yCnoBYS pacTBOPEHMS 11 06pa30BaHIis OCA/IKOB.

1 Cop6UKMOHHbIe SBMEHMA

N

O6vem B
AY
Cenectp 1

2
3

NN

NBEDNDN

w

26

O6vemM B
AY

N N = =



Pasgen 5

10

5.6. PacnpegeneHune camocTtodaTenbHon paboThl cTygeHTa (CPC) no Bugam u cemecTpam:

n/
Ne

1

Ne
cemec
Mec-

Pa
1

12

IMonyyeHre 1 CBOCTBA KONMOWAHbIX PaCTBOPOB. 1
WTOIO (cero - AY)

HavimeHoBaHWe pasaena avCLn/IMHbI

B1onornyeckmn akTMBHbIE HU3KOMOE-

Ky/sipHble HeOpraHUYeCKe BELLECTBA

(cTpoeHue, CBOMCTBA, y4acTue B PYHK-
LIMOHMPOBAHME XKMBbIX CUCTEM).

ANeMeHTbI XVMIYECKOI TepMOaMHa-
MKW, TEPMOAVMHAMMUKI PacTBOPOB M
XUMUYECKON KUHETUKI

OCHOBHbIE TUMbI XMMYECKMX PaBHO-
BECWIA N NPOLLECCOB B (hyHKLMIOHMPO-
BaHUM YKMBbIX CUCTEM.

10

HammveHosaHue Bnga CPC* O6bem
AY

Cemectpl

ATom. CTpoeHVe aTOMOB 3/1eEMEHTOB 5-6/10Ka,
p-6noka, d-6/oka. MNepuognyeckme CBOCTBA
aToMOB . XMMMYECKas cBs3b. MnMbpransaums
atoma. Tunbl KPUCTAINYECKMX PELLIETOK.
Tunbl paspblBa XMMUYECKO CBA3W. (NOAro-
TOBKa K KO/IIOKBUYMY).
Meauko-610n10rnyeckas posb 3/1IEMEHTOB S-
6noka. (Pedhepar).

Me1Ko-61010rMyYecKas posb 3M1IEMEHTOB p-
6noka. (Pedhepar).

Mefuko-61onormyeckas posb 3/1eMeHToB d-
6noka. (Pethepar)

Xumnyeckasa TepmogmMHaMuka. TennoTa cro-
paHus BelllecTBa. BTopoe creacTare 3aKoHa
ecca. (PacueTHO-rpadmyeckas paboTa; pe-
(hepaT; NOAroTOBKa K KOHTPO/bHO paboTe).
Xnmmnyeckoe pasHoBecve. O6paTMbIe U He-
o6paTvMble No Hanpas/eHnto peakuyn. Mpo-
rHO3MPOBaHWE CMELLIEHUA XMMUYECKOTO paB-
Hoecus (MpuHUmMn Jle-LLaTense) (MoaroTos-
Ka K KOHTPO/bHOI paboTe).

XMMMYeCcKas KMHETUKA. 3aBMCUMOCTb CKOPO-
CTU XMMMWNYECKOI peakLymn OT TemnepaTypbl.
MpaBuno BaHT-Modipa. TemnepaTypHbIiA KO-
admumenT. (PacyeTHO-rpadmyeckas paboTa;
pechepar).

Teopus aneKTponnTUYeckoi guccoumauum C.
AppeHunyca. CteneHb guccouyaunn. CunbHble
1 cnabble 3NeKTPONUTLI. PeakLmy MOHHOTO
o6meHa. (KoHTposbHas pabota).

Ponb BOAb! 1 pacTBOPOB B XXU3HELEATE/TbHO-
CTU. PU3MKO-XMMUYECKIME CBOICTBA BOAD!,
006YCNOBMNBAIOLLYIE €8 YHUKA/TbHYIO POJb Kak
YHUBEPCA/ILHOTO PacTBOpUTENs. 3aBUCUMOCTb
PacTBOPUMOCTY BELLECTB OT COOTHOLLIEHNWA
rMapothnbHbLIX U rMapPOdO6HBIX CBOCTB Be-
LecT. TepMoAMHaMMKa PacTBopeHus. Bang- 10
HVe BHELLHMX YC/TOBWIA Ha pacTBOPUMOCTb.
(noaroToBKa K KOMMOKBUYMY;pediepar).

Imaponus coneid. CTeneHb U KOHCTaHTa rna-

ponu3a. (NMoAroTOBKA K KOSIOKBUYMY).

BythepHble pacTBOpbI. ByhepHas eMKOCTb.

(PacueTHas paboTa; NOAroTOBKa K KO/OKBU-
ymy;pecpepar).

KonnuratmeHble CBOIACTBA pacTBOPOB. (Pac-

YeTHast paboTa; pedepar).

Ycnosue 06pa3oBaHWs 1 pacTBOPEHWS ocaf-

B
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Ka(noAroToBKa K KONMOKBUYMY).

1 PUMKO-XMMUS TOBEPXHOCTHbIX siBie- | IOBEPXHOCTHbIE ABNIEHNA. Agicopbups: 13o-

HWIA B PYHKLIOHMPOBAHNM XXUBbIX Tepma PpeitHIXa, ypaBHeHue JleHrmiopa, 2
3KCMEPUMEHTA/IbHOE OMPEAE/IEHNE KOHCTAHT.

crcTeM.
(noaroToBKa K KONNOKBUYMY; pechepar)
(hYHKLMOHMPOBAHIW YMBbIX CUCTEM. ypagHeHue Penest; MoneKyisapHo-

KVHETUYECKME CBOWCTBA KO/IIOUA0B; NOTEH- 3
LMa/ibl TEYEHUS U ceMeHTaLmn. B3avmHas
Koarynsums 3oneii. KonnongHas sawmra.

MenTmsaups. (KoHTposibHas paboTa)

NTOIO (Bcero - AY) 28

6. NTEPEYUEHb OCHOBHOW N JOMO/IHUTE/IbHOW NUTEPATYPHI,
HEOBEXOAWMOW ANA OCBOEHUA ANCLUUNAUNHDI
6.1. OcHOBHaa nuTepatypa

MeyaTHble UCTOYHUKMK:

MN3paHng KonnyectBo 3K3eM-
nnspos B 6u6nmoTe-
Ke
O6wwasa xuMns. bruoguanyeckas Xmumusa. XuMus 61OreHHbIX 3/1EMEHTOB. Yueb- 790

HUK 4Nns MeauumMHCKmX By3oB. (FKO.A.Epwos, B.A.lMonkos, A.C.bepnsHg,
Pen.tO.A.EpLuoB), 9 u3a., 560 c.- M,: HOpaiit, 2018 T.
MpakTUKyM No 06LLei XuMnn. Brodmranueckas Xumms. XumMmns 61MOreHHbIX 145
3N1EMEHTOB. Yu4ebHOe nocobue Ans CTyAeHTOB MeanUMHCKMX By30B (Pes,
B.A.lNonkos, A.B.BabkoB).- M., tOpaiit, 4 n3g., 239 c., 2018 T.

Obwas xumns: YuebHuk /B.A. Monkos, C. A Mysakos. M..M20TAP - Me- 499
avs - 976c¢; unn, 2017r
MeTtoaunyeckme pa3padboTKu K 1abopaTopHO-NPaKTUYECKUM 3aHATUSM MO XU- 50

MUK ANs CTYAEHTOB 1 Kypca neyebHO -npodmnakTmieckoro akynbteta
ArMY: - nog pep. 3. P. Harvesa, 2009r

aﬂeKTpOHHble MCTOYHUKWN:

4. XumMus [IneKTpoHHbIA pecypc] :yuebHuk / Mysakos C.A. - 2-e n3g., ucnp. un gon. - M. :
F30TAP-Megua, 2006. Pexxum focTyna:
http://www.studmedlib.ru/book/ISBN5970401986.htm|

6.2. JononHnTenbHaa nutepartypa

MeyaTHbIe UCTOUYHUKN:

N3paHns KonnyectBo 3K3eM-

nnspoB B 6ubnmoTe-
Ke

H.N. TnnHka, nog pea. B.A. Tonkoea, A.B. babkoBa, O6Luas Xymus: y4ebHUK 5

[19 akafiemmyeckoro 6akanaspuata, 19-e usgaHve M., HOpaiit, 19 usg., 900 c.,

2015 .

H.J1.T nnHKa noa pegakumein B.A.Monkosa, A.B.BabkoBa 3agaum 1 ynpaxHeHms 14

Mo o6Luer xummn - J1: xumns, 2015 236¢., 2015r

JNabopaTopHble U CeMUHAPCKME 3aHATUA MO 00LLE U HeOPraHNYECKOWR X1- 47

Mumn: ydebHoe nocobue / H. C. AxmeToB; M. K. A3nszoBa - 5e n3g. ucnp. -
M. B. w. 2018r


http://www.studmedlib.ru/book/ISBN5970401986.html
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3I'IeKTpOHHbIe MCTOYHUKN:

ZETECY
2
3bC meguumHckoro sy3a (KoHcynbTaHT cTygeHTa) http://www.studmedlib.ru - gocTtyn ansa

BCEX CTYAEHTOB 1 Kypca neyve6Horo thakynbteta AFMY

MOAYNb Il «<kBMOOPITAHNWYECKAA XUMNA»

1. 3agaun ocsoeHunsa moayns Il «bunoopraHnyeckas xumma» (ganee - bOX).
3HaThb

1

OCHOBbI CTPOEHUA U peakLMOHHOW CMOCOBGHOCTM OpPraHWYecKMX COefWHEeHWIA: BUAbl CTPYK-
TYPHOI M MPOCTPAHCTBEHHON M30MepuUU; 3NeKTPOHHOE CTPOEHMe aToMa yrfiepoga M aTOMOB-
OpPraHoreHoB, NX XMMUYECKNX CBA3EN; B3aUMHOE BNMWSAHME aTOMOB M CNOCOG6LI ero nepegayuun B
MOJIeKY/le C MOMOLLbIO 3/1EKTPOHHbIX 3WPEKTOB; COMPSAXKEHNE M apOMATUUYHOCTb; MPUHLUMbI
cTabunusaynu MOoNekyn, pagukanbHbIX MU UOHHbBIX YacTUL Ha 3/1IEKTPOHHOM YpPOBHEe; TeOpum
KWCIOTHOCTU 1 OCHOBHOCTU OPraHMYecKnX CoefuHEHWIA.

BaxHellwne roMopyHKLMOHaNbHbIE COEAMHEHWA: CTPOEHMe, MpaBuia HOMEHKAaTypbl, TU-
NMUUHbIE U cnieyndpryecKne XMMUYeCcKe CBONCTBa. BaxHeliwne retepo)yHKLUNOHaIbHbIE CO-
eANHEHNA: CTPOeHMe, MpaBu/ia HOMEHKNaTypbl, cneyndunyeckas peakymMoHHas CNoCO6GHOCTb
reTepoPYyHKLUMNOHANbHbIX COEAMHEHWNIA, TPAgULNOHHbBIX ANa hapMaleBTUYECKON N MeANLUH-
CKOW MpaKTUKMN.

CTpoeHne 1 OCHOBHble XMMWYECKMEe CBONCTBA GuononumepoB (nonucaxapupibl, 6enku, HyK-
NenHOBbIE KUCNOThI).

OpraHnyeckne COEAUHEHUSA PaCTUTENILHOTO W XWBOTHOIO MPOUCXOXAEHUA - TepNeHoUfbl,
cTepouabl, ankanougbl U UX CUHTETUYECKMEe aHanoru, CTPOEHWe W OCHOBHble XUMUYECKUe
CBOCTBA.

YMeTb

L

OnpepenaTs MPUHAANEXHOCTb OpPraHUYecKUX COEAMHEHWIA K OMNpefeneHHbIM Knaccam W
rpynnam Ha OCHOBe K/acCM(PMKALMOHHbIX MPU3HAKOB; COCTaBNATL DOPMYNblI MO Ha3BaHWUIO U
faBaTb Ha3BaHWe MO CTPYKTYpPHOU opMyne B COOTBETCTBMM C NpaBuaaMy MeXAYHapOLHOWA
HomeHKnatypbol MKOTTAK.

N306paxaTb CTPYKTYpPHble U CTepeoxumuyeckne HopMynbl COEAUHEHUA, onpefensTb BUAbI
CTepeon3oMepoB.

OnpepenaTs XapakTep pacnpejeneHus 3N1eKTPOHHOW NAOTHOCTU C Y4YeTOM [eACTBUA 3nek-
TPOHHbLIX 3(PEKTOB M BbIABAATL HanMuMe B MOJEKY/IE KUCNAOTHbIX WU/WAN OCHOBHbIX, 3/1€K-
TPOPUALHBIX U/MAN HYKNEOPUNbHbIX PeakKLMOHHbIX LLEHTPOB.

OnucblBaTb MeXaHW3Mbl 3NEKTPOMPUILHOIO U HYKNEOMUIBHOIO0 MPUCOELNHEHUA W 3aMeLle-
HMA, a TaKXe 3TIMMUHUPOBAHUS, anbA0NbHOR N CAOXKHO3(UPHON KOHAEHCaLMWiA B 0buliem Buae
N NPUMEHUTENIbHO K KOHKPETHbLIM peakuuam.

MpeactaBnaTh B 06ULEM BMAE W ANA KOHKPETHbIX COEAUMHEHUIA XUMUYECKYH OCHOBY KeTo-
EHO/IbHOW, NaKTUM-NaKTaMHOMN ¥ LUK/I0-0KCO-TayTOMepUuu.

OcCyLecTBAATbL NPOCTON 3KCNEPUMEHT Ha OCHOBE OB/1afieHNA OCHOBHbLIMU MPUEMaMUN TEXHUKN
paboT B nabopatopun, COCTaBNATb OTUYETHI U MOJIb30BaTLCA CNPABOUYHLIM MaTEPMasiOM.
CamocToATeNbHO paboTaTb C XMMMWUYECKOW NUTepaTtypoii: BecTM MOUCK, NpeBpaliatb Npoyun-
TaHHOe B CPEeACTBO ANA pelleHUs TUMOBbIX 3ajad, paboTatb ¢ TabNUYHBLIM W rpaguyecKnm
mMaTepunanom.

BnafeTsb

L

HaBblkaMn caMOCTOATENbHON paboThbl C y4eOHON, HayYHON 1 CNPaBOYHOW NUTEpaTypoil.
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2. HaBblkamun 6e30MacHOi paboTbl B XMMUYECKON nabopatopum 1 yMeHUAMU 06paLLaTbCa C XU-

MWYECKOW MOCYAO0N N peaKTUBaMW.

2. TpeboBaHNS K pesynbTataM ocBoeHna 60O X.

N3yueHne BOX HanpaBneHO Ha GOpMUPOBaHME Yy 06YUaOLLUXCA CNefyWNX 06 EeKYNbTYPHbIX
(OK), obwenpodeccnoHanbHbiXx (OMK) n npodeccnoHanbHbiX (MK) KoMneTeHUUK

Kog

Komne- HassaHue KoMMeTeHUUN
TeHL MK

1 2

XapaKTepucTnKa KOMMeTeHLul

3

OO6LeKynbTypHble koMneTeHuUMmn (OK)

OK-1 CnocoBHOCTb K abCTPaKTHOMY MbILLMIEHMIO,
aHanmsy, CUHTe3y

OK-5  TOTOBHOCTb K CaMOpa3BUTIIIO, CaMOpea-
3aL|m, CaMoo6pPa30BaHMIO, MCMO/b30BaHUIO
TBOPYECKOrO MoTeHUMana

OK-8 "OTOBHOCTb K paboTe B KO/EKTVBE, TONe-
PaHTHO BOCMPUHUMATbL COLMa/IbHbIE, 3THU-
YecKme, KOH(ECCUOHabHbIE U KY/bTYPHbIE
pasnuuus

3Harb:

- BaxxHeliLme coBpeMEHHbIe KOHLIEMLIM B3aMOCBSA3Y G1OMOr4ecKol
1 (hapMaKO/OrMHECKOIA aKTVBHOCTU C XMMMYECKM CTPOEHVIEM 61osio-
MMYECKN aKTUBHBIX OpraHMYECKUX COEMHEHWI. BbIABNATL HA MOSEKy-
NSIPHOM YPOBHE CYLLHOCTb (WBMKO-XUMMHECKMX MPOLIECCOB, MpOTeka-
HOLLYIX B OpraH/3ve.

YMeTb:

- OCYLLECTB/TL CUCTEMHbIV MOAX0Z, K PELLEHIIO MPOthECCUOHASTBHBIX
Mpo6/ieM B MEAMLIMHCKON 06M1acTy Ha 6ase BaXKHENLLIMX 3aKOHOMEPHO-
CTei CTPOEHWS 1 PEaKLIMOHHOM CrIOCOBHOCTU OpraHMHIECKVX COefuHe-
HWiA, UCMOMb3yeMbIX B Cthepe CO30aHMA NEKapCTBEHHbIX CpeacTB. Ocy-
LLECTB/IATL MOA60P MHAOPMALIOHHBIX MaTepMarnoB NPOtheCCHOHabHON
HarpaB/IEHHOCTY U €70 JIOTMHECKOe OCMbICTIEHVE B TEPMUHAX U 38KOHO-
MEPHOCTAX (H3VIKO-XMMNHECKMX MPOLIECCOB.

- KNaccnuumpoBaTh XMMUYECKUE COBAVNHEHMS, OCHOBBIBAsAChH Ha
UX CTPYKTYPHbIX (hopMyriax.

Bnapets:

- OCHOBHbIMM METOAO/IOMHECKVMA MOAXOAaMM K KaCCUwKaLmm,
CTPOEHVKO N PEaKLIMOHHOMA CrOCOBHOCTN OpraHMHECKVX COBAMHEHMIA.
CrocoBHOCTLHO MPOrHO3MPOBAHMS MOC/IE0BATENLHOCTY CTaAMIA XM
YECKVIX MPOLIECCOB Ha MOJIEKY/SPHOM YPOBHE.

3Hartb:

- BaxkHeliLLve TEOPETMUECKME KOHLIEMLM 3MEKTPOHHOTO M MPOCTpaH-
CTBEHHOIO CTPOEHIA OPraHHECKUX COSAVHEHUA Y1 X PeaKLIMOHHON
CrMOCOBHOCTYA;

YMeTb:

- OCYLLECTB/SITb CUCTEMHBIIA MOAXOL, K PELLEHMIO MPOJECCUOHA/TBHBIX
MPOGnEM B MEAVILMHCKOIA 06/1aCTI Ha 6a3e BaXKHEALLIX KOHLIEMLWIA 1
3aKOHOMEPHOCTEN CTPOEHMS W PEaKLIVIOHHOW CrIOCOBHOCTY OpraHNHECKX
COEAVHEHMIA, UCMOMb3YEMbIX B KAUECTBE JIEKAPCTBEHHBIX CPEACTB;
Brapets:

- OCHOBHbIMV METOAOMOMMHECKVMM MOLX0JAMA K UHTEPNPETaLMM XUMM-
YECKUX U1 (MBVIKO-XUMINHECKUX

pesynbTaToB Ha 6ase CoBPeMEHHbIX TEOPETUHECKX BO33PEHNIA.

3HaTb:

- [MoHMMATb POSTb BUOOMHECKI 3HAUMMIX OPraHUHECKVX COEAMHEHNI
B KaYEeCTBE CTPYKTYPHO-(DYHKUMOHA bHbIX KOMIOHEHTOB 1 MOJIEKY/ISIp-
HbIX YHACTHUKOB XVIMUHYECKYX MPOLIECCOB, MPOTEKAIOLLMX B XUBbIX Op-
raHvmax;

YMeTb:

- OCYLLECTB/SITH MPOCTOW SKCTIEPUMEHT Ha OCHOBE OB/I3AEHIIS OCHOB-
HbIMM NPrEMaMV TEXHUKN PaboT B SabopaTopui, COCTaB/STh OTHETbI U
MO/b30BaTLCS CrPaBOYHLIM MaTEPUAsoM;

Briapets:

- OCHOBHbIMM NPYiEMaM/ TEXHUKW paboT B /1ab0paTopuK, a Tak Xe B
COCTaBe Y4eOHO-MCCIIEN0BATENLCKUX W MPOBSEMHBIX MPyTiNaX, CoCTaB-
JEITb OTYETBI Y1 M0/b30BATHCA CrPABOHHbLIM MATEPHATIOM.
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ObLwenpotheccmoHabHble koMneTeHummn (ONK)

"OTOBHOCTb peLLaTh CTaHAAPTHbIE 334a4M
NPOgeccMOHaTbHON AEATENBHOCTM C UC-
Mo/b30BaHMEM MH(OPMALMOHHBIX, 616no-
rpagmyecKyx pecypcos, MeauKo-
6M00rMYeCKon TEPMMHOOM N, UH(OPMa-
LIMOHHO-KOMMYHMKALIMOHHBIX TEXHOMOMNIA C
YUYETOM OCHOBHbIX TpeboBaHUIA MH(OpMa-
LIMOHHOIA 6e30macHOCTY

COTOBHOCTb K 1CMO/b30BaHH0 OCHOBHbIX
(PMBUKO-XUMIUYECKMX, MATEMATUYECKVIX 1
eCTECTBEHHOHAYUHbIX MOHSTUIA 1 METOAOB
MPW PeLLIEHNM MPOGECCUOHANTbHBIX 3aaY

TOTOBHOCTb K MEAYILIHCKOMY MPUMEHEHIIO

JEKaPCTBEHHbIX MPEnapaToB 1 UHbIX BELLECTB U
X KOMOVHALIA MK peLLEeHr M NpodheccUoHarTb-

HbIX 33034

3HaTb:

- C6op, XpaHeHvie, NOMCK, NMepepaboTka, MpeobpasoBaHyie, pacrpocTpa-
HeHvie MH(OPMaLMN B MEAVLWHCKMX W BMOMOMMHECKIX CUCTEMAX, WC-
M0/Tb30BaHNE MHPOPMALWIOHHBIX KOMMBHOTEPHBIX CYCTEM B MEAMLIHE U
30paBOOXPAHEHM;

YMeTb:

- Monb30BaTLCA YHEOHON, HaYUHOM, Hay4HO-MOMY/IAPHOA SIATEPATYPO,
CETLH0 V/HTEPHET 15 MPOheCCrOHaEHOMN AATENbHOCTY;

Briapets:

- Ba30BbIMM TEXHOMOMMAMM MPE0OPas’oBaHNA VHOPMALMA: TEKCTOBLE,
TabNMMUHbIe PEfAKTOPbI; TEXHUKOW paboThl B CETU IHTEPHET s Npo-
(heCCHOHasIbHOM [eATeNbHOCTU.

3HaTb:

- OCHOBHblE KOMMbHOTEPHbIE 6a3bl AaHHBIX O CTPOEHWM U CBOICTBAX
OpraHVIECKVIX COBAVHEHNI, BKITKOHas X MUUeCKVie rpatndeckve 1 3D
KOMMbHOTEPHbIE MPOrpamMMbL;

YMeTb:

- Monb30BaThCs NpaBIaMM MOCTPOEHMS XUMUHECKX (hopMys, Fpacti-
KOB, Tab/ML, C WCMOML30BaHVEM COOTBETCTBYHOLLWX KOMIMHOTEPHBIX
MporpavM, B TOM HICrie [i/151 CO3AaHIS KOMMBHOTEPHBIX MPE3eHTaLMIA;
Bnapets:

- Vcronb30BaTh KOMMbHOTEPHbIE MPOrpaMMbl 151 NMOCTPOEHUS XUMMYe-
CK/X Y1 CTEPEOXUMIHECKUX (HOPMYN OPraHNHYECKVX COBAUHEHIA 1 apy-
VX BUZIOB WTHOCTPATVMBHOIO MaTepuiara.

3Harb:

- BaxkHelLLme KnacChbl TRAMLMOHHBIX /151 MEAULHCKOI 0B/iacTv opra-
HUYECKVX COBVHEHVIA (CTPOEHVE, NMPaBIATIa HOMEHKTATYPbI, TUMUYHbIE 1
CrieLmmHecKVie XIMMUECKYIE CBOVCTBA BO B3aUMOCBS3M C 3/IEKTPOHHBIMM
MEXaHVBMAMI COOTBETCTBYHOLLIMIX PEAKLINIA).

Vicrnonb30BaTh COBPEMEHHbIE MHJIOPMALIIOHHbIE BO3MOXHOCTY [iH
YCTAHOB/EHWS XVIMHYECKOIA 1 (WVIBNKO-XUIMYECKOI CYLLIHOCTM MPOLIEC-
COB;

WveTh:

- [Monb30BaTbCA XMUHECKVM 060PY/A0BaHVEM;; KMaCCU(MLPOBATL X1
MVUECKVIE COEVHEHS, OCHOBBIBASICh Ha VX CTPYKTYPHBIX (hopMy-
JIax;MPOrHO3MPOBATL PE3Y/ILTAT (WBVKO-XVIMHECKIX MPOLIECCOB U XK-
MVUYECKVIX MPEBPALLIEHNIA GOOMMHECKV BXKHbIX BELLIECTB; MO/b30BATh-
€S HoMeHKnaTypoid VHKOMAK cocTaBneHms Ha3BaHWiA Mo hopMyriam
TUNUYHbIX MPEACTABUTENEN BMOMOMHECKV BaXKHbIX BELLIECTB W1 ieKap-
CTBEHHbIX MPenapaTos;

Briafets:

- XVIMMUYECKOIA KNaccuimKaLMeR 1 OCHOBHBIMI XapaKTepCTUKAMM
PEAKLIOHHOI CrIOCOBHOCTI G1O/IONMHECKM BaXKHbIX BELLIECTB.

MpoteccnoHanbHble kKomneteHummn (MK)

Cnoco6HOCTb K Y4acTiito B MPOBEAEHNN
HayYHbIX VCCEeA0BaHNIA

["OTOBHOCTb K Y4aCTVIH0 BO BHEAPEHWI HOBbIX
METO/I0B 1 METOVMK, HaMPaB/IEHHbIX Ha OXpaHy
300pP0BbS FpaKaH.

3Harb:

- PaLwioHanbHble Moaxoabl K UAEHTUGWMKALMN 330aHHBIX OpraHAHeECcKIX
COEMHEHWI C MOMOLLBIO KOMITIEKCA (BVKO-XUMMYECKUX METOLOB;
YMeT:

- CraBuTb NPOCTOM Y4EBHO-MCCIIEN0BATENLCKUIA SKCMEPVUMEHT, 3KCTe-
PUMEHTE/TBHO OBHAPYMBATL (PYHKLMOHAbHBIE TPYMNbI U CrieLmdimnye-
CK/e (hparMeHTbl B OPraHWHECKVX COBAVHEHUSX C MOMOLLBIO Kaue-
CTBEHHbIX PeaKLMiA;
Bnapets:

- DKCMEPUMEHTA/TBHO MPOBOAWTL PeaKLMK, BU3YabHO MOATBEPKOAO-
LLyie Ha/m4Me B MOJIEKY/IE OnpeaerieHHbIX (PyHKLMOHabHLIX MpYTn Wik
CTRYKTYPHbIX (hparMeHTOB.

3HaTb:

- TUMYHbIE U CTIELMGINHECKIE XUIMMHIECKVIE CBOICTBA BO B3aMMOCBSI3V C
MEKTPOHHBIMA MEXaHV3MaMV COOTBETCTBYHOLLIX PEAKLIMIA).
CoBpeveHHb e MH(OPMALIOHHbIE BO3MOXHOCTY [/ YCTaHOB/IEHWS Xu-
MVHECKOI 1 (WIBVKO-XMMINHECKOI CYLLIHOCTV MPOLIECCOB;
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WvETb:

- Onpepensimb MPUHAATIEXHOCTL OPraHNYECKIX COBAMHEHII K Kraccudmn-
KaLWIOHHbIM rPYTNaM; COCTaB/ISTb CTRYKTYPHbIE U CTEPEOXUMINYECKIE
(hopMy/ibl M0 HA3BAHUHD B COOTBETCTBIM C MpaBW/iaMi1 HOMEHKTATYPbI
VKOAK

- OnpeaensTs Bkl CTEPEOV30MEPOB U CTIOMNB30BaTb OCHOBHbIE MpaBia
HOMEHKaTYPHbIX CUCTEM.

- OnNCbIBATb 3/IEKTPOHHbIE MEXaHM3MbI B OOLLEM BUAE W MPUMEHTES b

HO K KOHKPETHbIM PEaKLIVIAM.
Onpese/sis CrieLyqMUecKyto MHOPMATUBHOCTb XUMUHECKUX U (w3
KO-XUIMMHECKVIX MOAXOL0B [/151 Orpesie/ieHst pesyrbTaros UCCeayembIX

MpoLIeccol
Braoets:
- YCTaHaB/MBATbL B MO/IEKY/IE Ha/nulie MOTEHLMa/TbHBIX PEaKLIMOHHBIX

LIEHTOB.
- MprBOAMTL YpaBHEHWS PEAKLIVIA OKUCTIATE/TBHO-BOCCTAHOBUTE/TLHOO,

HYKMeOhWTbHOTO 1 3MEKTPOGMNIBHOMO B3aMOLEICTBIS Ha COOTBETCTBY-

FOLLYIX MPVIMEpaX CyBCTPATOB U PeareHTOB.
-MpVBOAYTL PaBHOBECHBIE (HOPMbI /T Pa3MYHbIX BALOB TayTOMEPHBIX
MpespaLLEHn. [MpeacKasbiBaTh MO KOMIIEKCY XMMUHYECKON 1 (I3MKO-

XVMNYECKOM MHZOPMALIN CTRYKTYPbI HEKOTOPbIX B3aMMOAE/CTBYHOLLYX
OpraHA4eCKX CORVHEHMIA

3. Mecto BOX B cTpykType OINOIMN BIMO YHuBepcuterTa.

3.1. BOX oTHOCKTCA K 6a30B0Oi1 YacT Y4ye6Horo nnaHa OMOI BO no cneynanbHocTh 31.05.01
NeyebHoe aeno

3.2. Ana u3yyeHUs AMCLUUNANHBLI HEOOXOAUMbI CleayroL e 3HaHUA, YMEHUA N HaBblKW, hOpMU-
pyemble NpeflecTBYOLWUMYU AUCLUNIUHAMN:

Xumus

3HaHus: CoBpeMeHHasd MOJeNlb aToMa, XUMUYecKas CBA3b; peakunn KNCIOTHO-OCHOBHOTO U
OKUCNUTENbHO-BOCCTAHOBUTENILHOMO XapakTepa.

YMeHuna: CocTaBnATb 3/IEKTPOHHbIE KOH(UTYypaLum aTOMOB ¥ MOHOB; ONpPeAeNaTb TUM XUMMUe-
CKOIi CBA3M; NPUMEHATH MpaBuaa pasInyHbIX HOMEHKAATYpP K pas/IMyHbIM KnaccaM HeopraHuye-
CKUX COefUHEHNIA.

HaBblKu: TexHUKa XUMWUYECKNX 3KCMEPUMEHTOB, NPOBeAeHMe NPOBMPOYHBLIX peakuunii, paboTa
C XMMWYECKON NoCcynoi.

dunsmka

3HaHus: TeopeTMyecKMe OCHOBbI COBPEMEHHbLIX (PU3NYECKMX METOA0B MUCCNef0BaHUA BelLecTs;
NPUHUKUNBLI paboTbl (hU3MYeCKUX NPUBOPOB, NPUMEHSEMbIX B MeULLMHE.

YMeHusa: PaboTa ¢ yuye6HOl 1M HayuYHOW NUTepaTypoin Ana pelieHna yUYebHbIX U NPaKTUUECKUX
3afau.

HaBblkyn: PaboTa Ha nepcoHalbHOM KomnbloTepe. CamocTosiTenbHad paboTa € y4yeGHOW w
Hay4HOW NuTepaTypoil ANA peleHns y4ebHbIX U NpaKTUUYECKMX 3ajay M ANna HanucaHus pede-
paTos.

3.3 N3yyeHune gucunnamHbl HeO6X0AMMO AN 3HAHWUIA, YMEHWIA N HaBbIKOB, (DOPMUPYEMBIX MO-
cnefyowmumMmm aucyunamHamu:

Buoxmnmunsa
3HaHMA: MOneKynapHblX MeXaHW3MOB (U3NONOTMYECKUX (YHKLUWUI opraHnu3ma B3pOCOro
yenoBeka n pebeHKa, OCHOBHbIX 3aKOHOMEPHOCTEN MeTaboNMYeCKNUX NPOLECCOB.

YMeHua: BblgensiTb Ha OCHOBAaHUM OGUMOXMMUYECKUX AaHHbIX BeAyuiMe NpU3HaKu, CUMMTOMbI,
CUHAPOMBI U T.4.

HaBblkn: ®opMMpoBaHMEe HABbIKOB M3YUYEHWA HAyUYHOW nuTepaTypbl. ®opMupoBaHue y
CTYAEHTOB HaBbIKOB PaboTbl B KONNEKTUBE.
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3HaHusa, ymeHusa: NMporHo3nMpoBaTh HapMaKOKUHETUYECKNE U papMaKogMHaAMMYEeCKue
npouecchbl Ha OCHOBE 3HAHWI CBOWCTB BeLLeCTBa U CBOWCTB OpraHM3Ma; OLeHWBaThb BO3MOXHO-
CTW UCNO/Mb30BAHNS NEKAPCTBEHHbLIX CPeACTB AN Uenel hapmakoTepanuy Ha OCHOBE NMpeacTaB-
NIeHUi 06 X CBOMCTBAX.

4. PacnpepeneHne tpygoemkocTtn bO X

4.1. PacnpegeneHue TpygoeMkoctn 6OX 1 BuaoB yuyebHoW paboThl No cemecTpam:

Bua y4yebHo paboThl TpyAOEMKOCTb TPYAOEMKOCTb MO
06beM B 06beEM B cemectpam (AY)
3a4eTHbIX  akajgemuye-
eAMHMLAX  CKMX yvacax 1
(3E) (AY)

AyantopHasa paboTta, B TOM 4ucne 0,5 18 18
Nexuunn (1) 6 6
MpakTnyeckune 3anatua (M3) 6 6
Na6opatopHble NnpakTuKymbl (JII1) 6 6

CamocToATensHas pabota ctygeHta (CPC) 0,222 8 8
3auet + + +

NTOro 0,722 26 26

5. CTpyKkTypa n cogepxaHue mogynsa Il

5.1. Pazgenbl bOX 1 KOMNeTEeHUNN, KOTOPbIe GOPMUPYIOTCA NPU UX U3YUEHUN:

Kog
CopepxxaHue pasgena aK-
n/Ne KOMMETeH- HanmeHoBaHMe pasgena AUCUUNNNHBI ASPX@Hne pasfena s AMAaK
e TUYECKUX efUHULLAX
A Monm- 1 reTepotyHKLMOHa/TbHBIE COBAMHEHNS, YHaCTBYHO- CrieLdmyeckas peaKLMoHHas Criocot-
Cx ':; LLie B MPOLIECCAX YVBHELEATE/LHOCTU. HOCTb MO/MGYHKLMOHa/TBHBIX W FETEPO-
Ox (DyHKLVIOHa/TEHB X OPraHVHECKVIX CO_MY-
@ HEHIAIA.
L Gb
e
e R
27
(2 &N BronoImMmEpbI 1 MX CTPYKTYPHbIE KOMIOHEHTBL. BU1OsorMyecKy BaxHbIe reTepoLMKINYe-
OK-5 CKVie CoeyHeHVA. a-AMVHOKC/IOTI,
OK-8 nermAapbl, 6eNkn. Yrnesodpl (MOHO-, o+
5 OK-1 1 nonmcaxapuap). HyKnemHoBble KNCo-
' OrK-7 Thl, HyKNEOTWAHbIE KOepMEHTbI. Hiis-
Ork-8 KOMOJIEKY/ISiPHbIE GVOpEry sTopb..
MK-21
MK-22
5.2. Pazgenbl BOX, Buabl y4e6HON paboTbl M hOPMbl TEKYLLEFTO KOHTPONS:
n/ No HanmeHoBaHMe OueHoYHbIe CpeacTBa
Ne ce- pasgena gucuu-

mecTpa NANHbI
n nn M3 CPC Bcero
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L 1 Monu- un retepo- 2 2 4 8 TecToBble 3ajaHua, NpakTu-
(hYHKLMNOHANb- yeckue 3afiaHuna, pegepatbl.
Hble coefinHe-
HUfA, Yy4acTBYlO-
Wwue B npouec-
cax >Ku3Hepes-

TENIbHOCTMU.

2. 1 Buononumepsl un 4 6 4 4 18  TecToBble 3afaHns, NpakTun-
MX CTPYKTYpPHblE yeckwue 3aflaHngd, sagaHua ons
KOMMOHEHTHI. py6e>XHOro KoOHTpons, pege-

paTbl.
Bcero 6 6 6 8 26
5.3. PacnpegeneHune nekKumnin no cemectpam:
n/Ne HaumeHoBaHuWe TeM NeKLUiA AY Ce-
MecTp
1 XnMunyeckaa cBA3b W B3aMMHOE BAWAHWE aTOMOB B OpraHuye- 2 1
CKUX coefnHeHUAX. Cneumnpuyeckas peakLyMuoHHas cnocobHOCTb
Nonn- 1 retepoyHKLUNOHANbHbBIX COeAUHEHWIA.
2. Yrnesofabl 2 1
3. Buonornyeckn BaKHble TeTEpPOLUKNNYECKUE coefuHeHna HyK- 2 1
NenHoBble KACNOTbl. HYKNeoTUAHbIe KOPEPMEHTHI.
NTOIO (Bcero AY) 6 vacos 1
5.4. PacnpeaeneHne NpakTMUYeCKNX 3aHATUIA MO cemMecTpam:
n/Ne HanmeHoBaHMe 3aHATUN O6bem B CemecTtp
AY
Pasgen 1
1 Cneuyngunyeckan peakynmoHHas CNoco6HOCTb MOAU- U reTe- 2 1
POYHKLMOHANIbHbLIX COEJNHEHWNIA.

Pasgen 2

2. a-AMWHOKNUCNOTbI, NenTuabl, 6enku. 4 1

3. YrneBoabl (MOHOCaxapuibl, gucaxapuabl ¥ noamcaxapugbl). 2 1

4. Buonornyeckn BaXHble TeTepoOUNKINYECKNE COEfUHEHUA. 4 1

HyKnenHoBble KUCNOTbl. HyKneoTugHble KOpepMeHTbl. Py-
6eXHbIA KOHTPO/b.
MToro: 12
5.5 PacnpegeneHne nabopaTopHbIX NPaKTUKYMOB N0 CEMECTpaM:
n/Ne Ne HavimeHoBaHMe N1abopaTopHbIX NPaKTUKYMOB O6wem B
cemeTpa AY
Pasgen 1
Pasgen 2
1 1 KauecTBeHHbIe peakLmy Ha a-aMUHOKMC/IOTbI. 2
2 1 Mpo6a Tpommepa, peakuyms CenmBaHOBa, BOCCTAHOB/IEHWE aMMUAYHOTO pac- 4

TBOpA rMapoKcKaa cepedpa r/itoKo30i, OTCYTCTBUE BOCCTaHAB/MBAIOLLEN CrO-
COBHOCTM Y Caxapo3bl. KauecTBeHHas peakLms Ha Kpaxmasl.

NTOIO (Bcero -  AY) 6



pam:

n/
Ne

Ans

Ne

No
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5.6. PacnpegeneHne camocTofaTenbHoOl paboTel cTygeHTa (CPC) no Bugam u cemecT-
No HavimeHoBaHWe pasfena gucumynivHel  HaumeHoBaHve Buga CPC* O6bem B
cemec AY

Mec- Cemectpl

Pa

1 OCHOBbI CTPOEHMSA 1 peakLMoHHOW  [MOAroToBKa K MPaKTUYECKNUM 3aHATUSM.

CMOCOBHOCTY MOHO(YHKLMOHANL-  [TOATOTOBKA K TEKYLLEMY TECTOBOMY KOHTPO-
HbIX OPFaHMYECKNX COeAMHEHMiA, /10 BbINONHEHVe BHeayAUTOPHBIX 3a/aHW -
Monn- n reTepothyHKLMOHa/bHbIE pecpepar. 3
COefJMHEHNS, yyacTBYHOLLME B NPO-
Lieccax XXn3HeAesTeIbHOCTU.

1 Buononumepsbl 1 UX CTPYKTYpHble  [10AroTOBKa K NMPaKTUYECKUM 3HATUSM.
KOMMOHeHTbI. Huskomonekynsp-  BbINOMHeHWe BHeayAUTOPHbIX 3a/aHNN -

Hble GUOPErynaTopbl. pecpepar.
MoAroTOBKa K Py6eXXHOMY KOHTPOJIHO.

NTOIO (Bcero - AY) 8

6. lMepeyeHb OCHOBHOMW M AONONHWUTENbHOW NUTepaTypbl, HEOOBXOANUMOIW
ocBoeHua mopynsa Il

6.1. MepeyeHb OCHOBHOMN NUTepaTypbl:

HavmeHoBaHue cornacHo 6mbnunorpamyeckum Tpe- KonnyecTtBo 3K3eMNnsapos
6oBaHusAM Ha kategpe B 6ubnnoteke

BrioopraHmnyeckast Xumus: YuebHVK 415 By308/ - M. [poda, 291

2018, -542 c. :un

YyebHoe nocobre «PyKOBOACTBO K /1abOPaTOPHbLIM 3aHSATUAM MO 339

61oopraHM4eckoin xummi». Mog pea. TrokaBkuHON H.A. AB-

TOpCKuiA konnekTuB: ApTembesa H.H., Benobopogos B.J1., 3y-

pabsH C.3., JlyauH A.lM., PyykuH B.E., CenueaHosa L. A., Tto-

kaBkvHa H.A., XBoctoea A.N. - M.: MegmumHa. - 2018. - 256

C.

YuebHoe nocobre «broopraHudeckas Xvmus. PyKoBOACTBO K 250

NPaKTUYECKUM 3aHATUAM». [Mog pes. TrokaskuHoi H.A. ABTOp-

CKuin konnekTyiB: TrokaBkuHa H.A., beno6opoaos B.J/1., 3ypabsH

C.3., CenuneaHoBa N.A., AptembeBa H.H., XBoctoBa AN. M.: -

W3patenbckas rpynna «F30TAP-Megma» -2010. - 160 c.

6.2. MepeyeHb AOMNONHUTENbHOW NUTEPATYpPbI:

HavmeHoBaHue cornacHo 6mbnunorpamyeckum Tpe- KonnyecTtBo 3K3eMNnapos
6oBaHMAM Ha kategpe B 6ubnnoteke

YuebHuK «broopraHmnyeckas Xumms». TrokaBkmHa H.A., baykos 248

KO.W., 3ypabsH C.3. - M.: FTO0TAP-Meaua. -2010 - 416 c. )

BrioopraHuyeckas xumus : YuebHuk gns meg sysos/ H. A. Tio- 415

KaBkvHa - M. Meg. 2015 - 528 c.

7. MepeyeHb pecypcoB MHPOPMALNOHHO-TENEKOMMYHWKALNOHHOM

CETN KUHTEPHET»!:

CaiThl:

- Chemlib.ru, Chemist.ru, ACD Labs, MSU.Chem.ru., n gp.
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3BbC «KoHcynbTaHT cTyfeHTa» http://www.studmedlib.ru/ (xog 3aperucTpnupoBaH-
HbIM NONb30BaTENAM Yepes nopTan canTaAlr MY http://www.dgmu.ru/)
8. OBPA3OBATEJ/IbHBIE TEXHONOINW

Mpy M3yyeHUN UCLUNANHLI NPUMEHAIOTCA 0O NI NaKeT LOKYMEHTOB UHTEPHET - MaTe-
puvanoB, NpPeAoCTaBAALWUX LWNPOKUE BOSMOXHOCTM 411 COBEPLUEHCTBOBAHUSA BY30BCKOM Noj-
rOTOBKMW MO XUMWUK C LefIbl0 YCBOEHMUS HaBblKOB 06pa3oBaTenbHOl aeATesbHOCTU. CTaHLapPTHbI-
MU BO3MOXHOCTSIMU 6O/bLIMHCTBA NPOrpamMMm ABAAKOTCA peannsauns GUAAKTUYECKOro NpuHL K-
na HarnsigHoOCTU B 0BYYEHUN; UX UCNONb30BaHWe AaeT BOSMOXHOCTb CTyleHTaM NPUMEHATL A4
peweHunsa obpa3oBaTeNbHOM 3a4a4un pa3NnyHble CNOCOObI.

MeTofbl 06yUYeHUS C NUCNONb30BAHUEM UHDOPMALLMOHHbLIX TEXHONOTUA.

K meTogam 06y4YeHMUs C UCMONb30BaHMEM MHPOPMALUOHHbBIX TEXHOMOTUA, NPUMEHSEMbIX
Ha 3aHATMAX MO AUCUUNANHE «XNMUS», OTHOCATCS:

- KOMMbIOTEpPHOE TECTUPOBAHUE;
- [QeMOHCTpauus MynbTUMeLUAHbIX MaTepuanos, B TOM Yucie BUAEODUNLMOB;
- nepeyvyeHb NOUCKOBLIX cucTem (nnowagka mooodle.dgmu.ru).

nepeyeHb 3HLMKAONELNYECKUX CANTOB.

Afpec cTpaHuLbl Kahenpbl:

https://[dgmu.ru/fakultetv/obshhei-i-biologicheskoi-chimii/


http://www.studmedlib.ru/
http://www.dgmu.ru/
https://dgmu.ru/fakultety/obshhej-i-biologicheskoj-%d0%a1%d0%83himii/

9. MATEPUNANBHO-TEXHNYECKOE OBECMNMEYEHWE

CeefleHNa 0 MaTepuanbHO-TeXHUYECKOM obecneyeHuu,
aucuunanHe
Anpec CobecTBeHHOCTh  HammeHoBa-  HasHaueHwie
No  (MecTononoXeHve) Waun onepaTme- H1e OCHALLEHHbIX
n/n 30aHus, CTPOEHWs,  Hoe AVNCUMMAN-  3[aHWIA, COOPYXKEHWIA,
COOPY>KEHWA, yrpas/eHue, Hbl NOMELLEHIA*,
NnoMeLLeHNs X03ACTBEHHOE TeppuTopuii ¢
BeAEHME, yKaszaHveM noLaam
apeHfa, (kB.M.)
cybapeHa,
6e3B03Me3HOE
Mo/b30BaHwe
1 2 3 4 5
MpocnekT Onep. Xumua Ons  ydyebHoro u
W. Wawmuns, 44 ynpaeneHue. Hay4yHOro o06paso-
BaTe/lbHOro  npo-
Lecca:

JTeKUNOHHbIW 3anbl
Ne 1, 2, 3 - no
160m2 (Ha 250 no-
CaflOUHbIX  MECT);
YyebHble nabopa-
Topum Nel, 2, 3, 4
- no 60 m2.

Y4ebHas  nabopa-:
Topua Ne6 - 45m .
YyebHad KOMHaTa
Ne5 - 25m2.

HayuHas  na6opa--
Topusa Ne7 - 60M2. -
YyebHo- -
MEeTONUYECKUA Ka-

Heob6XxoAMMOM Ans

HanmeHoBaHuWe crieym-
aflbHbIX NOMeLLEeHUIA 1
noMeLLeHnn Ana camo-
CTOATENIbHOW PaboThbl

6

[ns NeKUMOHHBIX 3aHATUIA -
3anbl Nol, Ne2 u Neo3),

ANS NPaKTUYECKIX 3aHATMIA

YuebHble nabopatopum Nel,
2

YyebHble nabopatopum Ne3,
4

OCYLLecTBeHMNs

OcHalleHHOCTb cneum-
a/lbHbIX MOMeLLeHUIA 1
nomelLLeHnin ansa
CamMOCTOATE/bHO
paboThbl

7
Ycunutens Yamaxa EMX
62, Akyctnka ASK SA-
112,MpoekTop Aser
3KpaH HaCTeHHbIA py/IoH-
HbIiA (6ENbIA, MATOBbIIA)
Drager Luma 267*356

YuebHble CTO/bI, HabopbI
PEAKTUBOB M XUMUYECKAS
rnocyga

YuebHble CTO/bl, BbITSX-
Hble LUKapbl C NOABOAOM
BOZbI V1 31EKTPUYECTBa -
2LWUT, LWKag ANs XpaHeHWs
peaKTUBOB - 2 LT, Nnocyja
CTEK/IIHHAA XVUMMYECKaS.

06pa3oBaTeNbHOrO

npouecca no

MepeyeHb NNLIEH3MOHHOTO
nporpammMmHoro obecneve-
Hus.
PekBu3nTHI
NOATBEPXAAIOLLErO
LOKYMeHTa

8

MepeyeHb Npo-
rpamMmHOro obecneve-
Hua (Win HOME 10
Russian OLP (Cy6nu-
LLeH3WOHHBbIN fOroBop
Tr000044429 ot
08.12.15r.); Kaspersky
Edition Security ans
6u3Heca - CTaHfapTHbIN
Russian Edition. 100-
149 Node (J1UL,eH3UNOH-
Hbll forosop Ne 1081-
2015 ot 14.10.2015r);
Office ProPlus 2013
RUS OLP NL Acdmc
(norosop Ne[1M-026 ot
16.10.13r) n 1.4.)



6|gHeT Nel3 - 25
M. -
PeaktnBHaa Nel5 -
40 m2.
Nab6opaHTckasa Ne8
- 25 m2.
[Mpenapatopckas
Neld - 20 m2.
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YyebHas nabopatopusi Ne6

YyebHast komHata Ne 5 ans

CPC

HayuHas nabopatopusi Ne7

YuebHO-METOANYECKNIA
KabuHeT Nol3

XUMUYECKUE CTOfbI, Bbl-
TSOKHblE LKabl ¢ Habo-
pamm peaKkTVBOB U XUMU-
yeckas nocyfa.

YyebHble CTONbI.

Cronbl  nabopaTopHble €O
BCTPOEHHbIMM TymbamMu B
KON. 4 LT, LWKagbl Bbl-
TSDKHbIE C NMOABOLOM BOZbI
N 3NleKTpuUYecTsa - 2LT.,
cylwmnka s mocygsl -
1w, KonboHarpesaTenu,
MarHWTHble MELLISTKK,
WKabl 418 XpaHeHwus
peaKkTuBOB - 3LUT., TepPMO-
cTar CYX0BO3yLLHbIA,
LeHTpudyra  nabopatop-
Hasl, MOHOMETP, BECbl aHa-
NTUYecKKe, hyopomeTp,
cnekTpodoTomeTp CP-16,
(hOTO3NEKTPOKANIOPUMETP,
Habopbl XUMWUYECKOIA Mo-
CY[ibl U peaKTUBOB.

NEePCOHasTbHbIV KOMMbHO-
Tep - 1w, kcepokc Can-
on Fc-228, npoekTtop
BENQ DLP, npuHTep na-
3epHbiii HP laser Jet 1020,
MOOW/IbHBIN 3KPaH PY/oH-
HbIiA Eco view 200x200
CM., XONOAWIBHUK.
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PeakTrBHast Ne15

NabopaHTckas Ne8

MpenapaTopckas Nel4

BbITs)KHOI WKad ¢ nog-
BOZIOM BO/b! U1 3IEKTPUYE-
CTBa, LUKadbl 415 XpaHe-
HUS PEaKTMBOB - 3LLIT.,
CTO/bl TabopaTopHbIe -
20T,

Cronbl nabopaTopHble ¢
MOZABOAOM BOZbI U 3/EK-
TPWYECTBA, XONOAWTbHVK,
aKBa-auCTUNNATOP.

Cro/bl NabopaTopHble,
MOSKW A4S XpaHEHUs X1~
MWYECKOIA MOCy/bl, aKBa-
OVCTUAISTOP.



10. KAOPOBOE OBECIMNEYEHWE
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CBefjeHNs 0 KafpoBOM oGecrneyeHnmn, He06X04MMOM ANS OCYLLeCTBeHNs 06pa30BaTeIbHOT0 MpoLecca No ANCLUNINHE «XUMUS»

O6Lee KONMYecTBO Hay4YHO-NeAarorM4ecknx paboTHUKOB, peannayolnx AMCUUNInHY - 8 yen.

OO6Lee KONMYecTBO CTABOK, 3aHUMAEMbIX HayYHO-NeAarornyeckMMmy paboTHUKaMM, peannsyowmumMmmn AUCLUNInHy - 6 CT.

Ne  ®KO

npenopasa-
Tens

1 Annmupsoesa

3 M

2 babaesa [ I

Ycnosusa npu-
B/IeYEHUS
(WTaTHbIR,
BHYTPEHHMWIA
COBMECTUTEb,
BHELLIHUA COB-
MecTUTENb, MO
[loroBopy

LLIT.

LLIT.

3aHnmaemas
LO/MKHOCTb,
y4eHas
CTeneHb/

yueHoe
3BaHWe

Cr. npenopa-
BaTesb

JOLEHT. K.X.H.

MepeyeHb
npenojasae-
MbIX  AucLM-
MIMH COrnacHo
yuye6HOMY
nnaHy

Xumuns

Xumuns

O6pasoBaHue
(kakoe o06pa-
30BaTeflbHoe
yupexaeHue
npodeccuno-
Ha/lbHOro
06pa3oBaHms
OKOHYNN,

rog)

Cry__r

Army, 1987

YpoBeHb  06-

pasoBaHus,
HauMeHoBaHMe
creyuanbHoOCTY

no avnaomy

,HavMeHoBaHue
NPUCBOEHHO
KBanupukaumnu

Cnevpanurer,
npenojasareb
XUMUN

Cneupianunrer,

XvMusl, brosnorus,

YUnTEb.

O6beM
yueob-
HoM
Harpys

KW 1o

ancum-
nAnHe
(pons
0,75
CTaBKW)

0,126

0,266

CBefieHns 0 gornon-
HUTeNbHOM npodec-
CMOHa/IbHOM  06pa-
30BaHuu, rog

Mo
cneuu-
abHO-
cTun

06-
i
cTax
pabo-
Thbl

Mo nepga-

rormke u

MCcKXoso-

r

2014 34 roga

2014 32 roga

Crax npaktn-
YeCKoii paboTbl
no nNpogunnto
obpasoBaresib-
HolA mporpam-
Mbl B NPOtnNb-
HbIX OpraHu3a-
UMSX C yKa3a-
HWeM neproja
paboThl 1
[ODKHOCTH

C 2001 accu-
CTEHT Kadegpbl,
c 2016 crapLumii
npenojasaresib

C 2002 ropa po-
LeHT



am3aeBa Y.
r.

Mam3aroBa [1.
A

Wppucosa A
X

MaromepoBsa
K M.

LLlanneB B. W.

LLIT.

LLIT.

LLIT.

JOUEHT, KX.H.

JOLEHT, K.6.H.

JOUEHT, KX.H.

JOLEHT, K.6.H.

JOUEHT, KX.H.

Xumust

Xumusi

Xnmus

Xumus

Xumus

ArY, 2002

ArY, 1969

Ary, 1982

Armn, 1971

LT, 1982
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Creupanurer,
XUMUs, npernoga-
BaTesb

Cneupanurer,
XMMUS, Npenoja-
BaTeNb XMW

Cneupianurer,
rperogasaresib
XUMMN.

Cneupianurer,
XUmusi, buonorus,
yunTeb

CreupianuTer,
Xumus. buono-
Vs, yYnTenb

0,266

0,346

0,346

0,453

0,126

1987

1984,
1997

2013

2016

2015

2010, 2017

2016

16 net

50 net

36 net

48 net

36 net

C 2009-2015
acCUCTEHT  Ka-

theapbl, ¢ 2015
JOLeHT

C 1988 - pmoueHT
Katheps!

C 2002 no 2014

aCCUCTEHT, c
2014 foueHT
C 1971 accu-

CTEHT, IOLIEHT C

C 2002-2008 -
CcTapLuuin npeno-
[JaBaresib, ¢ 2008
- fOLeHT



