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Pabouas nporpamma yuebnoil ancunninnnl «Xuvus» papaborana Ha 0CHOBAHNK
pabouero yuednoro naana OIMOIT BO no eneunaasnocrn 31.05.03 Cromaroaorus (ypo-
BeHb BBICHIET0 0OPAIOBAHNMS — CHEUMATNTET), YTBepARICHH0I0 Yuensim cosetom @PI'BOY
BO JII'MY Munsapasa Pocenn, nporokoa Nel or 30.08.2018 r., 8 coorsercrsun ¢ ®I'OC
BO no nanpasaennio noarorosku 31.05.03 — Cromaroaorus (yposens Boicmero obpaso-
BAHNS — CHEHMMAINTET), YTBepAIeHHbiM npukazom Ne96 Munucrepersa obpazosanus u
naykn Poceniickoit @exepaumnn or 09.02.2016r.

PaGouas nporpamma oaobpena na sacenannn kageapst Obmeii n Gnoaornyeckoil
xumun o1 29 asrycra 2018 r., nporoxkoa Nel

Pafouas nporpaMma coriacopana: /
I upextop HMB JIF'MY (71 Q (B.P. Mycaesa)
2. Hawaasuuk YYMP C u KKO [1 i , ; (A.M. Kapumosa)
3. JleKan CTOMATOI0rHYECKOro GakyabTera 4 ] r7 (T.A.AGakapos)
| 1{ |
\ Yy, / /
COCTABHTEIH:

/ "Hv/h\

1. 3as. kadeapoii, 1.m.u., npodeccop (J.P. Harues)

2. 3aB. yu. paboroii kageapnl, K.X.H., 10UeHT ﬁ//L = (JL.T1. babaesa)

Peunenienrni:

1. 3aseaywomuit kapeapoii Guopuinkn, /u

Ase | /
undopmarukn u meaannaparypst AIMY, npodeccop, /X L ~_IMLA. Puzaxanos)

2. llpodeccop kadeapur Hnoxummn N D
AI'Y, 1.6.n. C et f":, - (H. K. Kanuxanos)




COJEPKAHUE

HEJIb 1 3ATAYM OCBOEHUA JUCTHTUTUIMHBI (MOAYJIA)

INEPEYEHD ITNTAHUPYEMBIX PE3VJIbTATOB ObYUYEHUMA

MECTO YUEBHOM JUCHUIUIMHBI (MOJIVJISI) B CTPYKTYPE
OBPA3OBATEJIbHOU [TPOIPAMMEBI

TPYIOEMKOCTb YUYEBHO! AUCLUIIIMHBI (MOAYJIST) U BUJIbI

4. KOHTAKTHOUM PABOTbBI

5. CTPYKTYPA U COAEPXXAHUE VYEBHOU JANCHUTTJIMHBI (MO Y JIA)

51 Paznensl yueOHON AMCIUITUHBI (MOYJIs1) U KOMITETEHITUH, KOTOPBIE TOJIKHBI OBITH OCBOE-
" | HBI IPU UX U3YICHUH

59 Paznensl quctumuHb! (MOTYIs1), BUIBI YI€OHOM EATEIBHOCTH B (DOPMBI TEKYIIETO KOH-
| Tposst

5.3. | Ha3Banue TeM JieKIui ¢ yKa3aHUEM KOJUYECTBA YaCOB

5.4. Has3Banmne TeM IpakTHYECKUX 3aHITHH ¢ YKa3aHHEM KOJIWYSCTBa YacOB

5.5. | JJabopatopHblii TPaKTUKYM

5.6. | CamocrosTenbHas paboTa 00yJaromerocs rno AUCUUILIINHE

5 ITEPEYEHDb OCHpBHOﬁ n I[OHOJIHI/ITEJIBHOI?'I JIUTEPATYPBI,
' HEOBXOVMMOMU JJI51 OCBOEHUA JUCHUITIJIMHBI

7 ITEPEYEHb PECYPCOB MH®OPMAILIMOHHO-TEJIEKOMMYHHUKAIIMOHHOU
' CETU «MHTEPHET)»

8. NHOOPMAILIMOHHBIE TEXHOJIOI'MN

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE

10. | KAJIPOBOE OBECITIEUEHUE

11 dOH/] OI_IEHOIIHB{X CPEJACTB AJIA ITPOBEAEHMS TEKYIIEI'O KOHTPOJIS U

" | IPOMEXYTOYHOU ATTECTALIUN
12. | JIUCT PETUCTPALIMUA N3MEHEHU B PABOUVIO [TPOTPAMMY
13. | Ilpunoowcernue: ®OC
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Lenb ocBOEHUS AUCIUIUIMHBI XUMUS (Jajiee — IUCLUILINHA) © Yuacmue 6 gop-
MUPOBAHUU COOMBEMCMBYIOWUX KOMNEMEHYUL CIMYOeHMO8:

OK-1 - ciocoOHOCTH K a0CTPaKTHOMY MBIIIICHUIO, aHAIU3Y, CHHTE3Y;

OK-5 - rOTOBHOCTh K CaMOpa3BUTHUIO, CaMOpeaIu3alli, caMo0Opa30BaHHUIO,
UCTIOJIb30BaHUIO TBOPUECKOTO MOTEHITHANIA;

OK-8 - roTOBHOCTb K pa0oTe B KOJUIEKTHBE, TOJIEPAHTHO BOCIIPUHUMATh COLIMAJIbHBIE,
ATHUYECKHE, KOH()EeCCHOHAIBHBIEC U KYIbTYPHBIC PA3ITUUHS;

OIIK-1 — roTOBHOCTB pelIaTh CTaHAAPTHBIE 3a/1a4l IPOPECCUOHATIBHOMN EATEIbHOCTH C
UCTIOJIb30BaHUEM HH(OPMAIIMOHHBIX, ONOIMOrpad MuecCKNX pecypcoB, MEUKO-OHMO0IOTUYECKOM
TEPMUHOJIOTMH, HHPOPMALMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTUI U yYETOM OCHOBHBIX Tpe-
OoBaHuii HH(HOPMAITMOHHON OE30MMaCHOCTH;

OIIK-7 - rOTOBHOCTb K UCIOJIb30BAHUIO OCHOBHBIX (PM3UKO-XMMHUYECKUX, MaTeMaTuye-
CKUX U MHBIX €CTECTBEHHOHAYYHBIX OHSATHI U METO/IOB MPH PEIIEHUH MPO(ECCHOHATBHBIX
3ajay;

[1K-18 - ctocoGHOCTh K Y4aCTHIO B IIPOBEICHUH HAYYHBIX UCCIICTOBAHHIA.

Paboyas nporpamMma TUCHHUIUIMHBI COCTOUT U3 MOAyJis | «O01mas xuMus» u
monyns |l «buooprannueckas XUMHs»

MOIVYJIb | «OBIIASA XUMUSA»

1. Lens u 3agagn ocBoeHus Moayist OOmas Xumus (manee — MOIyIIh).

Ilens ocBoeHMST MOAYIIS: - OPMUPOBAHKE y CTYIEHTOB CUCTEMHBIX 3HAHUN M YMEHHH BBITIOIHATH PacyeTh
napaMeTpoB (PM3UKO-XHMMUYECKUX MPOIECCOB, IIPU PACCMOTPEHHH HX (DU3UKO-XUMHUIECKOW CYIIHOCTH M MEXaHU3-
MOB B3aHMOJAEHCTBHS BELIECTB, MPOUCXOIAIIUX B OpraHU3Me YeJIOBEeKa Ha KIETOUHOM U MOJICKYJISIPHOM YPOBHSIX, a
TaK)Ke IPU BO3JCHCTBUY Ha XKUBOW OpraHU3M OKpYKaIoOIIEH Cpeaoi.

3agaun MOIJIsL:

B pesynomame uzyuenus oucyuniunvl cmyoenm 00axiceH

3namep:

- mpaBuiIa pabOThl U TEXHUKU OE30MACHOCTH B XMMHUYECKOM jabopaTopuu mpu paboTe ¢ mpudbopaMu u pe-
AKTHBAMH;

- TCPMOJUHAMHUYCCKUEC W KUHCTHYCCKHUE 3aKOHOMCPHOCTH, OIPCACIAIOIHNE MPOTCKAHUEC XUMHUYCCKUX U
OHMOXHMHYECKUX IIpo1ECCOB,;

- (1)I/ISI/IKO'XI/IMI/I‘{6CI(I/I€ aCIIeKThl BAXKHEUIINX OMOXUMUYCCKHX MMpOLECCOB U pa3/IMYHbIX BUAOB roMeoCTasa
B OpraHmusMe: TCOPETUICCKHUE OCHOBBI 6I/IO3HepFeTI/IKPI, q)aKTOpI)I, BJIMAIONINE HA CMCUICHUC PAaBHOBECHUSA OHMOXUMHU-
YECKHUX IMPOLECCCOB;

- CBOMCTBA BOJbI U BOAHBIX paCTBOPOB CUJIbHBIX U crnadbIxX JJICKTPOJHTOB;

- OCHOBHBIC THIIBI paBHOBeCI/Iﬁ nu HpOHeCCOB JKU3BHCACATCIBbHOCTH: HpOTOJ’II/ITI/I‘IecKI/Ie, FeTepOFeHHLIe, JIN-
raHj000MeHHBIE, PEIOKC;

- MCXaHU3MBbI I[GflCTBI/ISI 6y(1)epHLIX CHUCTEM OpraHu3Ma, uX B3aUMOCBA3b U POJIb B MOAACPIKAHUN KUCIIOTHO-
OCHOBHOT'O IrOoM€0CTa3a, 0COOEHHOCTH KHCIIOTHO-OCHOBHBIX CBOMCTB AMHUHOKHUCIIOT U GCHKOB;

- 3aKOHOMCPHOCTH TMPOTCKAHUA CI)I/ISI/IKO-XI/IMI/I‘JGCKI/IX IMPOUECCOB B KHUBBIX CUCTEMAX C TOYKH 3PCHHUA UX
KOHKYPCHIINH, BO3HHKaIOHIeI7[ B pE€3YyJIbTaTC COBMCIICHUS paBHOBeCI/Iﬁ Pa3HbIX TUIIOB;

- poJib OMOTEHHBIX JIEMEHTOB U UX COCIMHEHH B )KUBBIX CHCTEMAX;
- (PM3UKO-XUMIYECKHE OCHOBBI IOBEPXHOCTHBIX SIBJICHUH U (DaKTOPHI;

- BIIMSIFOLIME HA CBOOOJHYIO MOBEPXHOCTHYIO DHEPIHIO; OCOOCHHOCTH aJICOPOIIMU Ha Pa3IMuHbIX [PaHHIAX
pa3zenos ¢as;

- XUMHKO-OHOJIOTHYECKYIO CYIIHOCTH MPOIECCOB, MPOUCXOISAIINX B )KUBBIX OPTaHU3MAaX HA MOJIEKYJISIPHOM
1 KJIIETOYHOM YPOBHSIX;

- 0COOCHHOCTH (1)I/ISI/IKO-XI/IMI/II/I JAUCIICPCHBIX CUCTEM U paCTBOPOB 6I/IOHO.]'H/IMepOB.



Ymemn:

- IPOTHO3UPOBATh PE3YJIBTATH (PH3UKO-XHMMHUUECKHX MPOIECCOB, MIPOTEKAIOIINX B XKHUBBIX CHCTEMAaX, OIHU-
pasich Ha TEOPETUUYECKHE MOJIOKEHNUS;

- HAYYHO 000CHOBEIBAThH Ha6J'IIO,Z[aeMLI€ SIBJICHUA,

- TPOM3BOIUTH (PU3MKO-XMMHUYECKHE M3MEPEHHS, XapaKTEPHU3YIOIIUe T WIN WHbIC CBOICTBA PacTBOPOB,
cMecel U Jpyrux 00BbEKTOB, MOACIUPYONINX BHYTPEHHHE CPEbl OPTaHU3Ma;

- IPpCACTABJIATH JaHHBIC SKCIICPHUMCHTAJIbHBIX HCCIIeIOBaHUN U BUIC Fpa(l)I/IKOB nu Ta6HI/III;
- IPOU3BOOUTH Ha6J'IIOI[eHI/I$[ 3a MPOTEKaHNEM XUMHUYIECKUX peaKHI/Iﬁ n aciaThb 000CHOBaHHBIC BBIBOBI,

- IPEACTABIATH Pe3yNbTaThl IKCIIEPIMEHTOB M HAOJIOACHUH B BHIE 3aKOHYEHHOT'O MPOTOKOJA MCCIIeI0Ba-
HUS;

- pelarh THIIOBBIC MPAKTUYECKHE 33aJa4ll U OBJIa/IETh TEOPETHUECKHMM MHHUMYMOM Ha OoJjiee abcTpakTHOM
YPOBHE;

- péliaTb CUTYAIIlMOHHBIC 3aJlavyd, ONHpasACh Ha TCOPCTUYCCKUC IIOJIOKCHHUA, MOIACIUPYIOIIHNC (1)I/I3I/IKO'
XUMHWYCCKUEC MIPOLICCChI, TPOTCKAOIIUEC B JKUBBIX OpraHn3Max;

- YBEPEHHO OPHEHTHPOBATHCS B HHPOPMALMOHHOM ITOTOKE (MCIIOIB30BaTh CIPABOYHBIC JAHHBIC U OUOINO-
rpaduIo 1Mo TOH WM HHOH MPUYUHE).

Bnaoems:

0a30BBIMH TEXHOJIOTHSIMU NpeoOpa3oBaHusi HH(GOpMALK, TEKCTOBBIMU U TaOJIMYHBIMH PEIAaKTOPAMH, TEX-
HHKOI pa0oThI B ceTn MHTEpHET [y1s IPOoheCcCHOHATIbHOM AeATebHOCTH;

HaBbIKaMH OIIPCACIICHUS pH 6I/IO)I(PI,I[KOCTGI>'I;
HaBbIKaMHW U3MCPCHU CKOPOCTU NPOTCKAHUA XUMHNYICCKUX peaKHHﬁ;

HaBBIKaMHU onpenesieHus OydepHoil EMKOCTH pacTBOPOB, B TOM YHCIIE OHOJIOTHYECKHX KHUIKOCTEH.

2. IEPEYEHb INIJNIAHUPYEMBIX PE3YJIbTATOB OBYUEHUS

dopmupyemMble B Ipouecce U3y4eHus: y4eOHOH TMCHMILINHBI KOMIIETeHIMU:

Kopn

Komme- | HazBanme KoMmeTreHIMH XapakrepucTuka KoMneTeHUui
TEeHIHH

1

2 3

OowmekyabTypHble Komnerenunu (OK)

OK-1

CriocoOHOCTB K a0CTPaKTHOMY MBIIIUICHHUIO, | 3HATH:

aHaJIU3Y, CUHTE3Y - MaTeMaTU4YEeCKUE METO/bl PEIIEHHUS UHTEJUIEKTYalbHBIX 3a7a4 U
UX IPUMEHEHNUE B MEIULIMHE.

YMers:

- TOJIB30BAThCS YU€OHOW, HAYYHOW, HAYYHO-TIOMYJSPHON JIUTE-
patypoii, cetsio VHTEpHET A7 podecCHOHATBHON AeATeNbHO-
CTH.

- KJTacCUpHUIMPOBATh XUMHUYECKIE COCTUHEHNUS, OCHOBBIBAsICh HA
UX CTPYKTYPHBIX OpMyIIax.

Bnaners:

- 6a30BBIMH TEXHOJIOTHSAMHE IIPe0Opa3oBaHusl HHPOPMALIUH.

OK-5

['O0TOBHOCTB K CAMOPA3BUTHIO, CAMOpEaliu- | 3HATH!

3aluu, CaMO00Pa30BaHUIO, UCTIONB30BAHUIO |- PU3UKO-XUMUIECKUC ACTICKTHI BAKHEHIIINX OHOXHUMUIECKUX
TBOPYECKOTO TOTCHIINAA MPOIIECCOB U PA3IUYHBIX BHOB FTOMEOCTa3a B OpPraHU3Me: Teope-
THUYCCKHUEC OCHOBBI 6H03HepFCTI/IKI/I, q)aKTOpBI, BIIMAOIINEC HA
CMEITICHHE PaBHOBECHS OMOXUMHUIECKIX TIPOIIECCOB;

YMeTh:

- Hay9HO 00OCHOBBIBATh HAOIOTaEMbIC SIBIICHHUS,
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Biagers:

r OCHOBHBIMI/I METONOJIOTUYCCKUMU IMMOAXO0JaMU K HHTEpHNPETAllNA XUMU-
HCCKHUX U (I)I/I3I/IKO-XI/IMI/I‘{CCKI/IX

pe3ynpTaToB Ha 0a3e COBPEMEHHBIX TEOPETUUECKUX BO33PEHHM.

OK-8 T'oToBHOCTE K paboTe B KOJJICKTHBE, TOJIe- | 3HATH!
PaHTHO BOCTIPpHUHUMATH COIIMAJBbHEIC, 3THUA- |- XUMHUKO-OHOJIOTHIECKYIO CYIITHOCT IIPOIIECCOB, IPOUCXOIS-
Yeckre, KOH()ECCHOHANBHBIC U KYJIBTYPHBIC |IIMX B )KUBBIX OPraHU3MAaX Ha MOJICKYJISIPHOM H KICTOYHOM
paznuuus YPOBHSIX;
YMerh:
- YBEPEHHO OPHEHTHPOBATHCS B HHGOPMAIIMOHHOM MOTOKE (HC-
MOJIb30BaTh CIPABOYHBIC JAaHHBIC U OMOIHOTPadUIO IO TOH HITH
WHOH IIPUYNHE).
Bnagers:
- OCHOBHBIMH NIPHEMaMHU TEXHUKHU paboT B 1a00OpaTOpuH, COCTABIATD
OTYETHI U MOJI30BATHCA CIIPABOYHBIM MaTCpHUaIOM.
Oowmenpogeccuonanbubie komnerenuuu (OIIK)
OIIK-1 |ToTOBHOCTP pemiath CTaHAAPTHHIC 3a/1a9n 3HaTb:
po(eCCHOHATBHOM NEATETHHOCTH C HC- - (pMBUKO-XUMHUYECKYIO CYIIHOCTH HPOIECCOB, MPOMCXOIAIINX B
MTOJIb30BaHNEM HH(OPMAIIMOHHBIX, OMOTINO- |KHBOM OpraHM3ME Ha MOJEKYISIPHOM, KICTOYHOM, TKAHEBOM W
rpadUIecKuX pecypcoB, MEITUKO- OpraHHOM YpPOBHSIX.
OHMOIIOTHYECKOW TEPMUHOIOTHH, HH(POPMA- |- OCHOBHBIC THUIHI XUMUYECKAX PaBHOBECHH (IIPOTOIUTHICCKUE,
LIUOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTUH C | T€TEPOreHHBIE, JINTaHI000MEHHBIE, OKHCIIUTEIIFHO-
Y4ETOM OCHOBHBIX TpeOoBaHui HHMOpMa- BOCCTaHOBUTEJBHBIE) B MPOIIECCAX KU3HENEATETLHOCTH.
LIMOHHOM 0€301aCHOCTH - CTPOCHHME U XMMHUYCCKHE CBOWCTBA OCHOBHBIX KJIACCOB OHOJIO-
THYECKH Ba)KHBIX OPIraHUYECKUX COETMHEHUH.
YMern:
- BBINOJHATh TCPMOXHUMHUYCCKHE PAcCUeThl, HEOOXOMMMBIC IS
COCTaBIIEHUS] SHEPTOMEHIO, IS U3yUEHUSI OCHOB PAIlIMOHAIBHOTO
MMUTaHUA.
Bnagers:
- bazoBeIMU TexHONOTHAME MpeoOpa3oBaHus HHHOPMAIHH: TCK-
CTOBEIC, TaOIMYHBIC PEAAKTOPHI, TEXHUKOW paboTHl B cetn MH-
TEPHET U MPOPECCHOHATBHOM IESTETHHOCTH.
OIIK-7 |I'OTOBHOCTH K HCITOJIb30BAHHMIO OCHOBHBIX 3HaTh:

(U3UKO-XMMUYECKUX, MATEMAaTHUECKHX U
€CTECTBEHHOHAYYHBIX MOHSITHIA U METOJIOB
IIPH PELICHNH NPOo(ecCHOHANBHBIX 3a/1a4

- MexaHu3M JelcTBusi Oy(epHBIX CHCTEM OpraHm3Mma, MX B3au-
MOCBSI3b U POJIb B IOJIEPKAHUH KUCIOTHO-OCHOBHOTO COCTOSI-
HUsI OpraHu3Ma.

- DJIEKTPOJIMTHBIA OajaHC OpraHu3Ma 4eJIOBeKa, KOJUIMTaTHBHbIE
cBO¥icTBa pacTBOpoB (muddysus, 0cMOC, OCMOJISIPHOCTh, OCMO-
JISTHHOCTB ).

- POJIb KOJUIOU/IHBIX MOBEPXHOCTHO-aKTUBHBIX BEIIECTB B YCBOE-
HHUH ¥ IEPEHOCE MAJIOTIOJISIPHBIX BEIECTB B )XHBOM OpraHH3ME.

- cTpoeHHE M (QYHKIMK HanOoJiee BaXKHBIX XUMUYECKUX COCIH-
HeHU#l (HyKJIEMHOBBIX KUCIIOT, IPUPOHBIX OEIKOB, BOJIOPACTBO-
PHMBIX U )KUPOPACTBOPUMBIX BUTAMHHOB, TOPMOHOB H JIp.).

- poJib OMOTEHHBIX 3JIEMEHTOB U UX COCIUHEHHI B HBBIX Opra-
HHU3Max, IPUMEHEHUE UX COCTUHEHUI B MEIMIIMHCKON TIPAKTHKE.
YMers:

- TpPOrHO3MPOBATh HAIpaBIEHHE W  pe3yjibTaT  (HU3HUKO-
XUMHYECKHX MPOLECCOB U XMMUYECKHX MPEBPallIeHHH ONOJIOTH-
YECKHU Ba)KHBIX BEILIECTB.

- monb3oBatbesi HomeHkiaarypoit |UPAC s cocraBnenus
Ha3BaHUi M0 GopMyiaM TUIIMYHBIX IpeICTaBUTENeH Onoornie-
CKH Ba)KHBIX BEILIECTB U JIEKAPCTBEHHBIX IPETIapaTOB.

Bnaners:

- WCIIONIb30BaTh KOMITBIOTEPHBIE MPOTPaMMBbl JJIsI XUMHYECKOTO
MO/JICTIMPOBAHMUS MPOLIECCOB U JAPYTUX BHIOB MIUTIOCTPATHBHOTO
Mmarepuarna.

IIpodeccuonannbubie komnerenuuu (I1K)




I1K-18

CrocoOHOCTh K Y9aCTHIO B IIPOBEICHUN
HAYYHBIX UCCIICTOBAHUIA

3HaTh:

- IIpaBWJIa TEXHUKU O€301IaCHOCTH U pabOThl B (PU3UUECKHUX, XH-
MHUYECKHX, OHMOJIOTMYECKHX J1abOpaTOpHsIX, C PEaKTUBAMU, MPH-
0opamMu, )KHBOTHBIMHU.

- CrIocoOBbl BBIPKCHUSI KOHIIEHTPALMH BEIECTB B PacTBOpPaXx,
CHOCOOBI NPUTOTOBJICHUS PACTBOPOB 3aJaHHON KOHIIEHTPALIUH.

- (M3HMKO-XMMHYECKHE METO/Ibl aHAJM3a B MEIULIUHE (THTPUMET-
pUYECKHUH, 3IEKTPOXUMHUYECCKIHA, XpoMaTorpaduieckuii, BUCKO-
3UMETPUIECKHN).

YMeTs:

- TOJIL30BaThCA (U3UYSCKUM, XUMHUYSCKUM U OHOJIOTHYECKUM
000pyIOBaHUEM.

- TIPOBOJUTH PACUETHl MO Pe3yNbTaTaM JKCIIEPUMEHTa, MPOBO-
JIUTh 3JIEMEHTapHYI0 CTaTHCTHYECKYI0 00pabOTKy SKCIEpHMEH-
TaJIbHBIX JIAHHBIX.

Bnagers:

- Bnaners:

- HaBBIKAMH PaboOTHI ¢ y4yeOHOM, HAy4HOMU, CIIPaBOYHOI JUTEpa-
TYpOM, BECTH IIOHCK U JeNaTh 000OICHHbIEC BEIBOJIbI; HABBIKAMHU
Oe3omacHoOil paboTH B XUMHUYECKOH JabopaTopuu M YMEHHS 00-
pamaTbesl ¢ XMMHYECKOH IOCYIOH, peakTHBaMH, paboTaTh ¢
prOOpaMH.

3.
ITPOI'PAMMBbI

MECTO YUYEBHOW JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJILHOM

VYyeOnast quciuruiiHa «XUMHsS» OTHOcUTCA K 6a3oBoi yactu bl yueOGHOro mimaHa 1o

crermanpaoct 31.05.03 Cromaronorus

MaTepI/Ian AUCHUIIIIMHBI ONMUPACTCA Ha paHEC HpI/IO6pCT€HHBIe CTyACHTaMH 3HAHUA 110

O6uonoruu, MaTemMaTuke, pusnke, Gusnyeckon KyabType U CIIOpTY.

Me?l(}]I/ICIIHHJII/IHapHBIe CBSI3H C 00ecnneuyuBaeMbIMH (l'lOCJ'[eZ]leIIII/IMH) AUCHUIIJINHAMHUA

Ha3Banue Ne Ne pa3jnesioB JaHHO#H JUCHMILIMHBI, HE00-
Ne n/n obecneunBaeMbIX XOMMBIX JIJIsl H3Y4YeHHUsI 00ecneunBaeMbIX
h (mocJieayrommx) (mocaenyronux) TUCHUILIHH
JUCIHILTHH
1 2 3 4 5
1 buonorus + +
2 buoxumust + + + +
3 HopwmasnbHast ¢pusuonorus + + +
4 [MaToduznonorus + + + +
5 dapmakoIorus + + + +
6 l'uruena + +
7 IIpodeccronanbubie 60e3HA +
8 Yponorus + +
9 BayTtpennue 60ne3H1 + +
10 AHECTe3HO0IOT S, PeBMATOJIOTHSI M MHTEHCHBHAS TEPaTIH + +
11 OCHOBBI TUTAHUSA 3T0POBOTO U OOTFHOTO YEJIOBEKa + + +




12 Odramsmomnorus +
13 Muxpobuonorus +
14 Knuanueckas dapmaxonorus + +
15 duznorepanus

4. TPYJJOEMKOCTh YUYEBHOHW JUCHUILUIMHBI U BHUJbl KOHTAKTHOWM

PABOTbI

Bun yuebHoit paboTh TpyaoeMKoCcTh TpynoeMKocTh IO ceMecT-
00BeM B | 00BeM B pam (AY)
3aYETHBIX aKazeMuJe-
SAMHUIIAX CKHX dYacax 1
(3E) (AY)

AynuTtopHas paboTa, B TOM YHCIE 1,72 62 62
Jlexumn (JT) 0,39 14 14
JlabopaTopubie npaktukymsl (JIIT) 0,39 14 14
[paxtraeckue 3ausaTus (I13) 0,94 34 34
Knmangeckue npakrtudeckue 3aastus (KI13) - -

Cemunapsl (C)

CamocrositenpHas padota cryaerra (CPC) 1,28 46 46

IIpoMexyTodHas aTTecTaus
3a4eT/9K3aMeH (VKa3amo 8uo)

UTOIro 3,0 108 108

5. CTPYKTYPA U COAEPXKAHUE YYEFHON JUCITATIIAHBI

5.1 Pazgennl y4eOHOWH AUCHHUILVIMHBI (MOAYJIsI) M KOMIIETEHIHH, KOTOpPbIe J0JKHbI ObIThH

OCBOCHBI IIPU UX U3YIYCHUU

1/ Ne

IUITIIMHBI

HaunmenoBanue pasaciia auc-

udp xomme-

TEHIIUHA

CopeprxaHue pasziena B TUIaKTHICCKUX SIUHHIIIAX

Mona

b |

buonornuecku akTUBHBIE

HHE, CBOMCTBA, y4acTHE B

CHCTEM).

HU3KOMOJIEKYJISIpHBIE HEOpra-
HUYECKHUE BEIecTBa (cTpoe-

(YHKIMOHUPOBAaHHE KHUBBIX

OIIK 7
IK 18

Xumusi OMOreHHBIX 3JIEMEHTOB

[TousiTe 0 OMOT€HHOCTH XMMHUYECKHMX 3JIEMEHTOB. Mak-
po- 1 MuKpo3eMeHTH. bruocdepa. KpyroBopor 6uoren-
HBIX 3JIeMeHTOB. KyMMynupoBaHue OHOTEHHBIX dIIEMEH-
TOB JKUBBIMH cucTeMamu. Kiaccupukamuss 37IeMEHTOB
Mo WX (QYHKIMOHAIEHOW POJH B OpraHu3Me. DKOJIOTHIe-
CKHE aCIEKTHl XMMHUH OMOIE€HHEIX DJIEMEHTOB.

Xumuns 3j1emenToB d -610Kka

DJNeKTPOHHBIE CTPYKTYpPHI aTOMOB M KaTnoHOB. Hambo-
Jlee Ba)kHbIE OMOTeHHBIE 3yeMeHThl 0 -O1oka - Gmome-
Taulbl:  XpOM-Menb,  MonubOmeH.  OKUCIUTENhHO-
BOCCTAaHOBHTEJIbHBIE CBOMCTBA: 3aKOHOMEPHOCTU YCTOM-
YUBOCTU CTENEHEH OKHCIEHUS, AUCIPOIOPIMOHUPOBA-
HUE€ TMPOMEXYTOYHBIX CTEMEHEW OKHUCIEHHUs. YCTONYHU-
BOCTb B YCJIOBUSIX OpraHu3Ma cTeneHu okucieHus. Kom-
ieKcHble coenunenus d-amementoB. Kiaccudpukanms
KOMIUIEKCOB M0 3apsify W npupone JurannoB. Koopau-
HanuoHHas Teopusi Bepuepa. Homenknarypa komruiekc-
HBIX coeqrHeHUH. OCHOBBI JUTaHTIOOOMEHHBIX PaBHOBE-
cuii U npoueccoB. MoHHble paBHOBeCHs B pacTBOpax
KOMIUICKCHBIX coeauHeHHH. KOHCTaHTBI HECTOMKOCTH.
Ponp KOMITIIEKCHBIX COCTMHEHUM B JKM3HEIACATCIHFHOCTH
oprannzma. X mpuMeHeHue B Tepanmu, 3K0JIOTHH.




Kpatkas cpaBHHTENIbHAS XapaKTEPUCTHKA W MEIUKO-
Ouonoruyeckoe 3HaYCHNUE COESAMHEHNUH Kese3a, MO0
JIcHa, BoJb(pama, KoOaabpTa, HUKEI, MEIH, cepedpa,
LUHKA, PTYTH. DKOJOTHUECKUE aCMIEKTHl TOKCHYECKOTO
JIEHCTBUS COJIEH PTYTH, KagMus. MexXaHu3M 3aIrycKka
MIEpOKCUIHOTO OKUceHus. OOpa3oBaHue CyNepOKCH/I-
HBIX HOH-PAJUKAJIOB.

DneMEeHTB XUMHUYECKOH Tep-

MOJMHAMUKH, TEPMOJUHAMU-

KU pacTBOPOB U XUMUYECKOU
KUHETUKU

OK 1,5,8
OIIK 1

OIIK-7

TeopeTHueckue 0CHOBbI TEPMOAMHAMMKH U OMO3Hep-
TeTHKHA

ITonsatue TepmoauHamuueckoil cuctemsl. IlepBoe Hava-
JI0 TepMoauHaMuKu. DHTanenus. 3akoH I'ecca. ITpume-
HEHHUe MepBOro Havyaja TePMOJAMHAMUKH K OMOCHCTEMaM.
Outponus. Oueprusi ['mbb6ca.  IIpornosupoBanue
HaMpaBJIEHUs CaMOINIPOU3BOJIBHO MPOTEKAIOIIUX MPOIieC-
coB IIpHHINIT 3HEPTETHYECKOTO COMPSKCHUS.
XuMuyeckasi KHHeTHKA M KaTaJIu3

Xumnueckas kuHetuka. CKOpocTh peakuuu. 3aKoH Jeil-
CTBYIOIIMX Macc. MOJEKYIAPHOCTb U MOPSJOK PEAKIIUH.
3aBUCHMOCTD CKOPOCTH OT KOHIEHTPALUHN M TEMIIEPATY-
pel. YpaBHeHue AppeHuyca. ['OoMO- U TeTepOreHHbIH
katanu3. [loHsaTHe o ¢epMeHTax Kak OMOJOTHUECKHX
KaTaJln3aTopax.

OCHOBHBIE THIIBI XMMUYECKHUX
PaBHOBECHII U IIPOLIECCOB B
(YHKIIMOHUPOBAHUH KHUBBIX

CHUCTEM.

OK 1, 5,
OIIK 1

OIIK 7

XumMnyeckoe paBHOBecHe

OO6patuMbie 1 HEOOpAaTUMBbIE PEAKIMH, KOHCTAHTBHI XHU-
MHYECKOT0 paBHOBecHs. [IporHO3MpoBaHUE CMENIEHUS
XUMHYecKoro paBHOBecus. bydeproe meticteue. IloHs-
THE O TOMEOCTa3e M CTAallMOHAPHOM COCTOSHHH XHBOTO
OpraHu3Ma.

CaoiicTBa paCTBOPOB U XMMHYeCKASl KMHETUKA
Yuenue o pacTrBopax

Poms Bomsl B okm3HenesirenbHOCTH. KosummraTuBHBIE
cBoMcTBa pacTBopoB. 3akoH Payns. Ocmoc U ocMoTHue-
ckoe namiieHue: 3akoH Baut-I'odda. [lonsrtue o uso-
ocMuu. Poxp ocmoca B OMOJIOTHUECKHX CHCTEMax.
[Inasmomnu3, reMonus.

IIporosuTnyeckue paBHOBeCHSI 1 MPOLECCHI
IIpotonutuueckas teopus. Huccounarnus Bogsl. Obpa-
30BaHUE BOJOPOJHBIX CBA3€H Kak (haKTOp caMOOpraHH-
3alMMd KUBBIX cucTeM. PH-BomopoaHblil moka3artels.
Bydepusie pactBopel u OydepHble cHCTeMEL. Teopus
KHCJIOTHO-OCHOBHOT'O PaBHOBECHSI KaK OCHOBA JJIsl YCBO-
€HHsI 3aKOHOMEpHOCTeH (PYHKIMOHUPOBAHHUS IPOTOIH-
THYeCKUX Oy(]epHBIX CHCTEM KpOBH, JTUM(BI M APYTUX
OHMOJIOTHYECKHX KHUIKOCTEH.

I'eTeporeHHble paBHOBECHSI H NPOIECCHI B OpraHu3Me
VYcnoBust obpa3oBaHUS M pacTBOpeHHsT ocankoB. Kon-
CTaHTa pacTBOPHUMOCTH W pacTBOPUMOCTb. SIBlieHHE
nzomMopduszma.

DU3UKO-XUMHUS TOBEPXHOCT-
HBIX SIBJIICHUH B (DyHKIIMOHH-
POBaHUM KUBBIX CUCTEM.

TK18,
OIK 7,

DuU3UKO-XUMHS MOBEPXHOCTHBIX SABJIEHUI U CBOTi-
CTBa ANCIIEPCHBIX CHCTEM

[ToBepxHocTHast sHeprus ['ub6ca. AncopOuus. YpasHe-
Hue ['m66ca. [IoBepXHOCTHO-aKTUBHBIC H MTOBEPXHOCTHO
HeakTUBHble BenlecTBa. OpuEHTalsT MOJIEKYd B IO-
BEPXHOCTHOM CJIO€ U CTPYKTypa OnomeMOpaH. CTpoeHue
MUIIEIUTBL.

Ajncopouust

AnCOpOIMOHHBIE PAaBHOBECUS M TIPOIECCHI HA HEIO-
JBIDKHBIX W TOJBIDKHBIX TpaHMIAX pasgena ¢a3. Ypas-
HeHnue JIoHrMIopa. SIBiieHHs ancoOnuu B OHOJOTHH
MEIHITHHE.

DHU3UKO-XUMUSI JUCTICPCHBIX

IK 18,

Ilncnepcmﬂe CHCTEMbI
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CHUCTECM B HKIIUOHUPOBAHUU JJacCCu(puKalusd JUCIIEPCHBIX CUCTEM. HLEII00! a30-
OIIK 1 K M 6

JKUBBIX CUCTEM. BaHUeE B pacTtBopax I1AB.

SBnenus KoaryJisinuun.

IlonydeHue, cBOMCTBA M OYUCTKA KOJUIOMAHBIX PacTBO-
poB. IIpHHIMIEI yCTOWYNBOCTH KOJJIOMIHBIX PACTBOPOB.

5.2 Pazgennsl AMcHMILIMHBL (MOY.Is),

KYIIEro KOHTPOJIst

BU/IbI Y4eOHOI 1esiTeIbHOCTH U (POPMBI Te-

m/Ne | Ne HammenoBanme pasgena Bunsr yueOHolt padoTs! (B AYH) OrneHOYHBIE
ceMecTpa | JUCITHIUIAHBL cpeacTBa
J | JIT | 113 | KII3 | C | CPC | Bcero
1. 1 Buonoruuecku akTHBHbIE TecToBBII  KOH-
HU3KOMOJIEKYJISIPHEIE He- TPOJIb,
OpraHHYECKHE BENIECTBA 5 1 4 8 15 KOJUIOKBHYM Nel,
(cTpoenue, CBOMCTBA, YCTHBIM  OIIPOC,
y4yacTye B QYHKIIHOHUPO- pedepartsl.
BaHME JKUBBIX CHCTEM).
2. 1 DIIEMEHTBI XMMUYECKON TectoBblit  KOH-
TEPMOJIUHAMUKH, TEPMO- TPOJIb, KOH-
JIMHAMUKH PacTBOPOB 3 6 10 19 | tpombHEIE  pabo-
XUMHUYECKOU KUHETUKH ThI,
, pedepaTsl.
3. 1 OCHOBHEIE TUIIEI XUMHUYE- TecToBBIN  KOH-
CKMX PaBHOBECHH U IPO- Tponb, pedepa-
LIECCOB B (DYHKIIMOHUPO- 2 4 8 10 24 TBI.
BaHUHU JKUBBIX CHCTEM. Konnoxsuym Ne2
CuryaloHHbIE
3a1a4n
4 1 DU3UKO-XUMHUS [IOBEPX- TecToBbIl  KOH-
HOCTHBIX SIBJIEHUI B 5 1 ’ 4 9 TPOJIb, KOJLIIO-
(YHKIIMOHUPOBAHUH KH- kBuyM Ne3, pe-
BBIX CHCTEM. (bepartsl.
5 1 DUBHKO-XMMUS AUCTIEPC- TectoBblit  KOH-
HBIX CHCTEM B (DYHKIIHO- 5 1 ’ 4 ) TPOJIb, KOH-
HUPOBAHWH SKUBBIX CH- TpoOJIbHBIE pabo-
CTEM. ThI, peh)eparTsl.
UTOIo 8 |10 22 36 76

5.3 Pacnpenenenne JeKnuii mo ceMecTpam

1/Ne HaumeHnoBaHue TeM neKkuuit O6bem B AY
Cemectp

Paznen 1

1 Xumusi OMOTEHHBIX 3yieMeHToB. KoMruiekcHble coenunenus. KoHcTanTa HecToHKO- 2
CTH, KOHCTAHTA yCTOMYUBOCTH.

Paznen 2

Pasznen 3

2 Bonopoansiii nokasarens. BydepHsle cucreMbl, MexaHn3M HuX JiedcTBua. bydepnas 2
€MKOCTb, Oy(epHble CHCTEMbI OMOJIOTHYECKUX )KUAKOCTEH KHUBBIX OPraHN3MOB.

3 I'ereporennslie paBHOBecusi. KoHCTaHTa pacTBOPUMOCTH. 2

Paznen

4-5

4 ®Du3nKo-XUMHS HOBEPXHOCTHBIX SIBJICHUH U TUCTICPCHBIX CHCTEM. 2
HUTOI'O (Bcero - AY) 8
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54 Pacnpeuenenne TEM NNPAKTUYIECCKUX 3aHSATHIH O ceMecTpam:

/N HamMmeHnoBaHne TeM IpaKTHUECKUX 3aHATHA O6veM B
AY
Cemectp 1
Pazgen 1
1 BBoanoe 3ansTue 2
2 Bbuorennsle anemenTsl. KoMIUIeKCHBIE COeMHEHUSL. 2
Paznen 2
3 TepMonuHaMuka 2
4 KuneTuka u xatanmus 2
5 XHMMHYECKOE PABHOBECUE 2
Paznen 3
6 PactBopsl. KommnraTisHble cBoiicTBa pacTBOPOB 2
I Kucnorno-ocHoBHOE paBHOBecue. [ naponus coneit 2
8 Bydepusbie cuctemsl. bBydepHnas eMkocTh 2
9 I'eTeporeHHsIe NPOLECCHl U PABHOBECHS 2
Paznen 4
10 DU3UKO-XUMUS TOBEPXHOCTHBIX SIBICHUH 2
Paznen 5
11 JucnepcHsle cuctemsl. KonmouaHeie pacTBOpEI . 2
YcToitunBocTh KOJUTONIHBIX cucTeM. Koarymsmus
HUTOI'O (Bcero - AY) 22
5.5 Pacnpenenenue 1a60paTOPHbBIX MPAKTHKYMOB 110 CEMECTPaM:
/Ne Ne HaumenoBanue 1a60paTOpHBIX MPAKTHKYMOB Ob6veM B
ceMerpa AY
Pazgen |
1 1 KomriekcHble coeiMHEeHNS U X CBOMCTBA. 1
Paznen 2
2 1 Omnpenenenne TemaoBoro 3¢ ¢GeKTa XMMUIECKOH peaKIyy. 1
3 1 CkopocTb xuMHueckoi peakuuu. Karanus. 1
4 1 XMMHYECKOe paBHOBECHE. 1
Paznen 3
5 1 OcMmoc, ocMoTnueckoe JiaBiieHne. Poct nckyccTBeHHoM kietku Tpayoe 1
6 1 Kucnorno-ocHoBHOE paBHOBecue. ['unponus coneit 1
7 1 CaoiicTBa OydepHBIX pacTBOPOB. 1
8 1 W3zyyenne yciaoBust pacTBOpeHHs 1 00pa30BaHUsI OCAIKOB. 1
Pazgen 4
9 1 CopOuHOHHEIC SBICHUS 1
Pasnen 5
10 1 [NomyueHue u CBOMCTBA KOIJIOUIHBIX PACTBOPOB. 1
HUTOI'O (Bcero -  AY) 10
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5.6. PacnipenesieHue caMmocTosATeIbHOI padoTsl cryaeHTa (CPC) mo Buaam u cemecTpam:

n/
Ne

No
ce-
Mec-
pa

HaunmeHnoBanue pazaeia AMCUUITINHBL

Haumenosanune suna CPC*

O0BeM
AY

B

Cemectpl

1

buonornyecky akTUBHBIE HU3KOMOJIE-
KyJISIPHBIC HEOPTaHWYECKHE BEIECTBA
(cTpoenwme, cBOHCTBa, ydacTue B PyHK-
LIMOHUPOBAHUE KUBBIX CUCTEM).

AtoM. CTpoeHHE aTOMOB 3JICMEHTOB S-0JI0Ka,
p-6noka, d-650Ka. [Teproauueckue cBoOiCcTBA
aToMOB . XuMH4ecKas cBs3b. [ mOpuansanus
atoma. THUIbI KPUCTAJUTHYECKHUX PELICTOK.
Turms! pa3peiBa XUMAYECKOH CBS3H. (TIOATO-
TOBKa K KOJJIOKBUYMY).
MeuKo-0HoIornueckast pojb HIEMEHTOB S-
omoka. (Pedepar).

Meuko-0rooruueckas poib HIEMEHTOB P-
onoxka. (Pedepar).

Meanko-61ooruieckas posb IeMeHToB d-
omoka. (Pedepar)

DIIeMEHTHl XUMHICCKOM TePMOJANHA-
MUKH, TCPMOJUHAMHUKHU PAaCTBOPOB U
XAMHYICCKON KHHETHKHN

XuMuyeckas TepMOAMHaMUKa. Temora cro-
panus BeliecTBa. Bropoe ciencreue 3akoHa
I'ecca. (PacuetHo-rpaduueckas pabora; pe-
(epar; HOArOTOBKa K KOHTPOIIBHOI paboTe).
Xumudeckoe paBHoBecue. OOpaTuMble U He-
obpaTUMBbIe 10 HAMpaBJIeHUIO peakiuu. [Ipo-
THO3HPOBAHKE CMEIECHHUSI XUMHIECKOTO PaB-
HoBecus (npuHiun Jle-1llaTense) (moarotTos-
Ka K KOHTPOJIbHOU pabore).

XumMudeckasi KHHeTHKa. 3aBUCUMOCTh CKOPO-
CTU XUMHUYECKOH peakuuu OT TeMIIEPaTyphl.
IIpasuno Baut-I'odda. TemneparypHsiii Ko-
a¢¢urment. (PacueTHo-rpadudeckas padbora,

pedepar).

10

OCHOBHBIE THIIBI XUMHUUYECKHX PaBHO-
BECHH ¥ IPOLIECCOB B (HYHKIIMOHHUPO-
BaHUH KUBBIX CUCTEM.

Teopus anexTponuTHyeckoit auccormanuu C.
Appennyca. Crenens auccoruanuu. CuibHbIe
1 ciaadble IEKTPOIHTHI. Peakum HoOHHOTO
obmena. (KonTponpsHast padota).

Posnb BOZIBI M1 pacTBOPOB B )KNU3HENESITEIEHO-
ctr. PU3UKO-XMMHUYECKHE CBOICTBA BOJIBI,
00ycoBIHBaroIne €€ YHUKaIbHYIO POJIb KaK
YHHMBEPCAJIHHOTO PAaCTBOPUTEIIS. 3aBUCUMOCTh
PacTBOPUMOCTH BEIIECTB OT COOTHOIICHHS
THIPOGIIBHBIX U THAPO(POOHBIX CBONHCTB Be-
miectB. TepmoanHamuKa pacTBopeHus. Bims-
HUE BHEIIHHUX YCIOBHH Ha PaCTBOPUMOCTb.
(OAroTOBKA K KOJUIOKBHYMY;pedepar).
I'maponus coneit. CreneHb U KOHCTaHTa M-
ponusa. (MOAroTOBKA K KOJUIOKBHYMY).
Bydepusie pactBopsl. Bydepnas eMkocTs.
(Pacuernas pabora; MoroToBKa K KOJJIOKBHU-
ymy;pedepar).

KonnuratusHsle cBoiicTBa pacTBopoB. (Pac-
yeTHas pabora; pedepar).

VYcnoBue 00pa3oBaHMs U PACTBOPEHHUS OCa-
Ka(ITOATOTOBKA K KOJUIOKBUYMY).

10

®u3nKo-XUMHS TOBEPXHOCTHBIX SIBJIC-
HUH B QYHKIIMOHUPOBAHUH )KHUBBIX
CHCTEM.

IToBepXHOCTHEIE SIBICHUS. AACOpPOLUS: N30-
tepma OpeitHannxa, ypaBHeHue JIeHrmopa,
AKCIIEPUMEHTAIILHOE OTpeIelIeHe KOHCTAHT.
(moaroToBKa K KOJUIOKBUYMY; pedepar)
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5 1 DU3MKO-XHMHS UCTIEPCHBIX CHCTeM B | AVMCTICPCHBIC CHCTEMBI: OLITHYECKHE CBOHCTBA,
(GYHKIMOHUPOBAHUHU JKUBBIX CHCTEM. ypasHerue Penest; MOeKynsIpHO-
KAHETHIECKHE CBOMCTBA KOJUIOUIOB; ITOTEH- 4
MBI TCUCHNS U CeIMMEHTAINH. B3anmuast
koarymsauus 3oned. Komtongnas 3amura.
Hentmzanus. (KorTpospHas paboTa)
HUTOTI'O (Bcero - AY) 36
6. IEPEYEHb OCHOBHOM U I[OHOHHHTEHBHOﬁ JIUTEPATYPBHI,
HEOBXOI[HMOFI JJIs1 OCBOEHUA AU CHUATIJIMHBI
6.1. OcHoBHAas1 IMTEpaTypa
IleyaTHbIE HCTOYHUKMU:
Ne N3nanus KonnuecTBo 3x3eM-
IJIIPOB B OMOIMOTE-
KE
1 Ob6mas xumus. buodusndeckas xumMus. XuMus OMOTEHHBIX 3JIEMEHTOB. Y4ue0- 790
HUK 11 MeaunuHckux By30B. (FO.A.Epmos, B.A.ITonkos, A.C.bepnsun.
Pen.}O.A.EpmoB), 9 uza., 560 c.- M,: FOpaiit, 2018 r.
2 IIpaktukym o o6Oiieii xumuu. buodusnueckas xumus. XuMUsl OHOTCHHBIX 145
3JIEMEHTOB. Y4eOHOE mocobue it CTYIEHTOB MeAUIIMHCKUX BYy30B (Pe.
B.A.Tlonkos, A.B.babkos).- M., FOpaiit, 4 u3n., 239 c., 2018 r.

3 Oo6mas xumus: Yuebuuk /B.A. ITonkos, C. A. Ilyzakos. M.:I'DOTAP — Me- 499

ousa — 976¢; unn, 2017t

4 MeToanueckue pa3pabOTKH K J1a00OPATOPHO -MPAKTUICCKUM 3aHITHAM M0 XHU- 50

MUH U CTYIeHTOB | Kypca JedeOHO -TIpOoQHIaKTHUECKOTO (aKyIbTeTa
AI'MYVY: - nox pen. 3. P. Haruena, 2009r
3HCKTDOHHLIG HCTOYHUKH:

1 | 4. Xumus [DnexTponHsbIi pecypc] : yueOnuk / [lyzakoB C.A. - 2-e u3n., ucnp. u Jo1. - M. :
I'SOTAP-Menua, 2006. Pexxum noctymna:
http://www.studmedlib.ru/book/ISBN5970401986.htmi

6.2. lonosiHuTeIbLHAS JIUTEPATYpa
IleyaTHbLIE HCTOYHUKHU:
Ne N3nanus KonnuecTBo sK3eM-
IUIAPOB B OUOIMOTE-
KE
1 H.JI. Tnunka, mox pen. B.A. ITonkoBa, A.B. babkoBa, Obmas xumus: yaeOHUK 5
JUTS akaieMudeckoro Oakanaspuara, 19-e uzmanue M., FOpaiit, 19 u3n., 900 c.,
2015 r.
2 H.JL.T munka mox penakuueii B.A . ITonkoBa, A.B.babkoBa 3ana4un u ynpaxHeHUs 14
o obmeit xumuu — JI: xumus, 2015 236¢., 2015r
3 | JlabopaTopHBIe 1 CEMUHAPCKUE 3aHSTHSI 110 OOIEH 1 HEOPTaHUIECKON XH- 47
muu: yueOnoe nmocodue / H. C. Axmeros; M. K. AzuzoBa — Se uzn. ucrp. —
M. B. m1. 2018r
3HeKTDOHHbIe HCTOYHUKU
Ne N3nanus
4 | OBC menununckoro By3a (Koncynbrant crynenra) http://www.studmedlib.ru — mocrym mis

BCEX CTYACHTOB | Kypca cromaronorudeckoro gakymnprera II'MY



http://www.studmedlib.ru/book/ISBN5970401986.html
http://www.studmedlib.ru/
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MOAVYJIb Il «<bMOOPTAHUYECKASA XUMMUS»

1. 3anaun ocBoenust moayins |l «buooprannueckas xumus» (naiee — bOX).
3namo

1.

OCHOBBI CTPOEHHSI U PEAKIIMOHHOMN CIIOCOOHOCTH OPraHMYECKUX COCIMHEHMIA: BHJBI CTPYK-
TYPHOM U MPOCTPAHCTBEHHOW M30MEPUU; DJIEKTPOHHOE CTPOEHUE aTOMa YIJIepoJa U aTOMOB-
OpPraHOTeHOB, MX XUMUYECKUX CBS3€H; B3aMMHOE BIMSIHAE aTOMOB U CIIOCOOBI €T0 Mepeiavyn B
MOJIEKYJI€ C TIOMOLIBIO JIEKTPOHHBIX 3(PPEKTOB; conpsKEeHUEe U ApOMATUYHOCTh; IPUHLIUIIBI
CTaOMUIM3alUU MOJIEKYJI, PaJUKAJIbHBIX U MOHHBIX YaCTHUIl HA AJIEKTPOHHOM YPOBHE; TEOPUU
KHCJIOTHOCTH U OCHOBHOCTH OPraHMYECKUX COCTUHCHUM.

Baxwueiimme roMmopyHKIMOHATBHBIE COCIUHEHUS: CTPOCHHE, MpaBHja HOMEHKIATYPHI, TH-
IUYHBIE U clelU(pUUECKIe XUMUYECKUe CBOMCTBA. BaxkHelue rerepodyHKIMOHAIBHBIE CO-
€IMHEHUS: CTPOCHHUE, NPaBUIa HOMEHKIIATYPHI, crenuduyeckas peakimoHHas CIIOCOOHOCTh
rerepo(yHKIIMOHAIBHBIX COCTUHEHUH, TPAJAULMOHHBIX JUIs (papMalleBTUYECKONH U MEIUIIMH-
CKOU ITPaKTHKHU.

CrpoeHre 1 OCHOBHbIE XMMHUYECKHE CBOMCTBAa OMONOIMMEPOB (HOJIMCAaXapHuibl, OENKH, HYK-
JIEMHOBBIE KUCIJIOTHI).

. OpFaHI/I‘{GCKHe COCAUMHCHUA PACTUTCIBHOI'O M KUBOTHOI'O IMPOUCXOXIACHUA - TCPIICHOHUALI,

CTEPOUbI, AIKATOUABl U UX CUHTETUYECKHE aHAJIOTH, CTPOCHUE W OCHOBHBIE XMMHUYECKHUE
CBOMCTBA.

Ymemo

1.

OnpenensaTs NPUHALIEKHOCTh OPraHUYECKUMX COCOUHEHUH K OIpPENEICHHBIM KilaccaM |
rpynmnaM Ha OCHOBE KJIaCCHU(PHMKAIIMOHHBIX MPU3HAKOB; COCTABIATH (POPMYJIBI 10 Ha3BAaHUIO U
JlaBaTh Ha3BaHHUE IO CTPYKTYPHOH (GopMylie B COOTBETCTBUM C MPAaBUIAMU MEXKIYHApOIHON
HomeHknarypsl MIOITAK.

N300pakaTh CTPYKTYpHBIE U CTEpPEOXUMHUUYECKUE (HOPMYIIbl COCTUHEHUH, ONMPENeNIATh BUIbI
CTEPEOU30MEPOB.

. OHpeI[eJ'IfITL XapaKTEp pacupCACICHUA 3HeKTpOHHOI>'I IJIOTHOCTHU C Y4YETOM JIEHCTBUS DICK-

TPOHHBIX 3(PGHEKTOB U BBISBIATH HAIMYKUE B MOJIEKYJIE KUCIOTHBIX /WM OCHOBHBIX, DJIEK-
TPOQUIBHBIX W/WIH HYKJIEODUIHHBIX PEAKIIMOHHBIX IIEHTPOB.

OnuceiBaTh MEXaHU3MBI JIEKTPOOUIBHOTO U HYKJICO(UIBHOTO MPUCOSTUHEHUS U 3aMelle-
HUS, & TAK)Ke AIMMHUHAPOBAHUS, aTbJI0JIBHON U CIIOKHOX(UPHOIN KOHIEH AN B 00IIeM BUJIE
Y IPUMEHUTETHHO K KOHKPETHBIM PEaAKITUSIM.

. HpeI[CTaBJ'I}ITB B O6H.[CM BUAC U IJII KOHKPCETHBIX COECTUHEHUI XUMHUYCCKYIO OCHOBY KE€TO-

€HOJIBHOM, JTAaKTUM-JTAKTAMHON U IIUKIIO-OKCO-TayTOMEPHH.

OcCy1ecTBIATh NPOCTOM KCIIEPUMEHT Ha OCHOBE OBJIAJIEHUS] OCHOBHBIMU ITPUEMAMH TEXHUKHU
paboT B 1a0OpaTOPHH, COCTABIIATH OTYETHI U TIOJIB30BATHCS CIIPABOYHBIM MaTEPUATIOM.
CamocTosTenbHO paboTaTh ¢ XUMHUYECKON JIUTEPATypON: BECTH MOMUCK, MpPEeBpallaTh MpovH-
TaHHOE B CPEJCTBO Ul PEUICHHs] TUIOBBIX 3aJad, paboTaTh ¢ TaOJIMYHBIM U TpaduIecKUM
MaTepUaIoM.

Braoemo

1.
2.

HaBpikamu caMoCTOSATENbHOM paboThI ¢ y4eOHON, HAYYHOW U CIIPABOYHOM JTUTEpaTypOil.
HaBbixamu 6e3omacHoi paboThl B XUMUYECKOM 1ab0opaTOPUU U YMEHHUSIMH 00paIiaThCs € XU-
MHUYECKOH ITOCYI0M U PEaKTUBAMH.
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2. TpedoBanus k pe3yjbTaraMm ocBoeHusi BOX.

N3yyenne BOX HampaieHo Ha GOPMUPOBAHUE Y OOYUAIOIIUXCS CIACTYIOMIMX OOIICKYIIbTYPHBIX
(OK), obmenpodeccnonansubix (OITK) u mpodeccnonansubix (I1K) kommereHnmum

Kon
koMmme- |Ha3zBanue komMneTeHUUH XapakrepucTuka KoMIeTeHUH i
TeHIUH

1 2 3

OomekyabTypHble Komnerenuuu (OK)

OK-1 CriocoOHOCTB K a0CTPaKTHOMY MBIIUICHHUIO, | 3HATH:

a”ajausy, CHHTE3Y - Baxkneiinme coBpeMeHHbIE KOHIEMIUH B3aUMOCBSI3U OHOJIIOTHYECKOi
U (apMaKoIOrH4ecKOi aKTHBHOCTH ¢ XMMHYECKUM CTPOCHHEM OHOJIO-
THYECKU aKTHBHBIX OPTraHMYECKUX COCAMHCHHUH. BBISBISITH HAa MOJICKY-
JSIPHOM YPOBHE CYIIHOCTh (DPHU3MKO-XMMHYECKUX IMPOLECCOB, MPOTEKa-
IOIUX B OpraHu3Me.

YMerb:

- OCyIIEeCTBIATh CHCTEMHBIH MOAXO0J K PELICHHIO MPO(eCcCHOHATBHBIX
npoOJieM B MEIMIMHCKOHM 001acTh Ha 6a3ze BaKHEHIINX 3aKOHOMEPHO-
CTeH CTPOCHHUS M PEAKI[MOHHOW CIIOCOOHOCTH OPraHMYECKUX COCIUHE-
HHUH, HCIIONB3yeMBbIX B cepe CO3maHMs JIEKapCTBEHHBIX cpencT. Ocy-
IIECTBIBITH TO00p MH()OPMAIMOHHEIX MAaTEPHAIOB NMPOQECCHOHATHHON
HAIPaBJICHHOCTH U €r0 JIOTHYECKOe OCMBICICHHE B TEPMHHAX M 3aKOHO-
MEPHOCTSX (DHU3HKO-XHUMHUYECKUX MPOLECCOB.

- KJITacCU(HUIMPOBATh XUMUYECKUAE COCTUHEHUS, OCHOBBIBAsICh HA
UX CTPYKTYPHBIX (OpPMYIIax.

Bnagers:

- OCHOBHBIMH METO/OJOTHYCCKUMHU IOAXOJaMH K KJIACCH(HKALHH,
CTPOCHHIO M PEAaKLUOHHOH CIIOCOOHOCTH OPraHMYECKHX COCIUHEHHIL.
CnocoGHOCTBIO IPOrHO3UPOBAHMS MOCIIEIOBATEIEHOCTU CTaAUH XUMHU-
YECKHX MPOLIECCOB HAa MOJIEKYJSIPHOM YPOBHE.

OK-5 I'0TOBHOCTB K CAMOPA3BUTHIO, cCaMOpeanu- [3HATh:

3alnu, caMO00pa30BaHNIO, UCTIONB30BAHUIO | BaxHelilne TeOpeTUYECKHE KOHIEILMH SIEKTPOHHOTO M POCTPAH-
TBOquCKOFO IIoTEHIIHaj1a CTBEHHOI'O CTPOCHUS OPTAaHUYICCKUX COC}:[I/IHGHHf/‘I u ux peaKHHOHHOﬁ
crocoOHoOCTH;

YMeTh:

 OcCyIIecTBIATH CHCTEMHBIH MOIXO0/ K PEIICHHIO PO(eCCHOHATBHBIX
mpoOJieM B METUIIMHCKOW 00JIacTH Ha 0a3e BaXKHEHIITNX KOHICTIIUI U
BaKOHOMEPHOCTE! CTPOCHHS M PEAKIOHHOM CIOCOOHOCTH OPraHMYeCKUX
COE,HI/IHCHI/II‘/’I, HUCTIOJIb3YEMBIX B KaUE€CTBE JICKAPCTBECHHBIX CPEHCTB;
Biagers:

F OCHOBHBIMH METOAOJIOTHYECKUMH NOAXO0JaMU K UHTEPIIPETAIUA XUMHU-
HCCKHUX U d)I/I3I/IKO-XI/IMI/I'—IeCKI/IX

pe3ynbTaToB Ha 6a3e COBPEMEHHBIX TEOPETHUYECKUX BO33PEHHIA.

OK-8 I'oToBHOCTH K paboOTE B KOJIIEKTHBE, TOJNE- | 3HATH!
PAaHTHO BOCHHPUHUMATDH COLIMAJIbHBIC, 9THU- - [lorumatb POJIb OHOJIOrMYECKH 3HAYUMBIX OpraHu4eCKux COeI{I/IHeHI/Iﬁ

Yyeckue, KOH(PECCHOHAIbHBIE U KYJIbTYPHBIE | B KaueCTBE CTPYKTYPHO-(YHKIIMOHATBHBIX KOMIIOHEHTOB M MOJIEKYJISP-
paznuuns HBIX YYaCTHUKOB XMMHMUYECKHX MPOLECCOB, MPOTEKAIOLIUX B XKHUBBIX OP-

raHu3Max,

YMeTh:

- OCyH.[eCTBHS{TB HpOCTOﬁ 9KCIIEPUMCHT HAa OCHOBE OBJIa/ICHUA OCHOB-
HBIMH [IPUEMaMH TEXHUKHU paboT B 1abOpaTOPUH, COCTABIATh OTUETHI U
TOJIB30BATHCA CIIPABOYHBIM MaTepI/IaJIOM;

Bnaners:

- OCHOBHBIMI/I npueMaM TEXHUKHN pa60T B na60paT0pHH, a TakK K€ B
cocTaBe y4eOHO-HCCIIeIOBATENbCKUX U MPOOJIEMHBIX TPYIIIaX, COCTaB-
JISITh OTYETHI U ITIOJIB30BATHCA Cl'[paBOquIM MaTepI/laﬂOM.

Oomenpogeccuonaibubie komnerenuuu (OIIK)

OIIK-1 |ToTOBHOCTb pelaTh CTaHAApTHBIC 33/1a4 | 3HATh:
po(eCCHOHATBHOMN EATEITBHOCTH C HC- - C6op, xpaHeHHUe, ITOUCK, TepepadoTka, peodpa3oBaHUe, PacIpocTpa-
OJIb30BaHUEM HH(OPMAIIMOHHBIX, OMOIHO- | HEHME HHPOPMALMA B MENUIMHCKMX M OHOJIOTMYECKUX CHCTEMAX, UC-
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rpaduuecKux pecypcoB, MEIUKO-
OHMOJIOTHYECKOM TEPMUHOIOTHHU, HH(POPMa-
UOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH C
YYETOM OCHOBHBIX TpeOoBaHUi HHMOpMa-
UOHHOW 0€30MacCHOCTH

MOJIb30BaHKEe MH(POPMAIMOHHEIX KOMITBIOTEPHBIX CHCTEM B MEIUIIMHE U
3JIpaBOOXPaHCHUH,

YMeTs:

- INone3oBaThCs y4eOHOM, HAYIHOH, HAYIHO-TIOMYJIIPHON JINTEPaTypoH,
cetsio VIHTEpHET 1181 IpodecCHOHANBEHOM NesTeIbHOCTH,;

Bnagers:

- BazoBbIME TexHONOTHAMH ITpeoOpa3oBaHMs HH(GOPMALUH: TEKCTOBEIE,
TaONUYHBIE PEJAKTOPbI; TEXHUKOH paboThl B ceTH MHTepHET s mpo-
(heccroHANBHON EATETBHOCTH.

OIIK-7

T'0TOBHOCTH K MCHOIB30BAaHUIO OCHOBHBIX
(1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX, MaAaTCMaTUYCCKHUX U
€CTCCTBCHHOHAYYHBIX MOHSATUHA U METOJIOB
pu pCuICHUN HpO(i)eCCI/IOHaHLHLIX 3a1a4

3HaTh:

- OCHOBHLIe KOMITBIOTEPHBIC 63.351 JaHHBIX O CTPOCHUU H CBOﬁCTBaX
OpraHUYECKUX COEAMHEHUH, BKJIIOYas XUMUUeckue rpadudeckue u 3D
KOMITBIOTEPHBIE IIPOTPAMMEI,

VYMeThb:

- ITonmp30BaThCs NpaBHIIaMK ITIOCTPOEHHST XUMHUUECKUX (GopMmyl, rpadu-
KOB, Ta6HI/II.[ C HCIIOJIB30BAHUEM COOTBeTCTBy}OH_II/IX KOMHBIOTCpHLIX
IporpamMm, B TOM YHUCJIC IJI1 CO3JAaHUsl KOMIIBIOTCPHBIX npe3eHTau1/11‘/'I;
Bnagerts:

= I/ICHOJ’IL?,OBaTI) KOMITBIOTEPHEBIC IIPOTrpaMMbI UL IIOCTPOCHUA XUMUYEC-
CKUX U CTECPCOXUMUYCCKUX (I)OpMyJ'I OpraHu4Y€CKux COGI[PIHGHPIﬁ u apy-
THUX BUI0OB I/IJIJ'IIOCTpaTI/IBHOFO MaTCpI/IaJ'Ia.

OIIK-8

T'OTOBHOCTH K MEAULIMHCKOMY PUMCHEHHIO
JIEKapCTBEHHBIX MPENapaToB U HHBIX BEIIECTB U
MX KOMOMHAIMIA TIPU PEeIICHUH PO eCCHOHAIB-
HBIX 3a71a4

3HaTh:

- Baxxneiimme Kiacchl TpaJMIMOHHBIX ISl MEMITMHCKOI obylacTu opra-
HUYECKHX COeITUHEHUH (CTpOoeHHe, IPaBHiIa HOMEHKIIATYPEI, TUIIHYHBIE U
crieUIecKre XMMUYECKHE CBOMCTBA BO B3aUMOCBS3H C JICKTPOHHBIMU
MEXaHH3MaMH COOTBETCTBYIOLINX PEAKIIHUiL).

Hcnonb30BaTh COBpEMEHHbBIE HH)OPMALOHHBIE BO3MOXKHOCTH JUIS
YCTaHOBJICHHS! XUMUUYECKOM U (HH3UKO-XUMUYECKOHN CYIIHOCTHU MPOLIEC-
COB,;

VYMers:

- [Tonp30BaThest XMUUECKUM 000pyJOBaHHEM;; KIIACCH(UINPOBATH XHU-
MHYECKHE COSJUHEHUS], OCHOBBIBAsICh HAa UX CTPYKTYPHBIX opMmy-
JIaX;TIPOTHO3MPOBATh PE3yNbTAT GU3UKO-XUMHUUYECKHX MPOIIECCOB U XH-
MHYECKHX MPEBPAICHHI OMOIOrMYECKH BaYKHBIX BEIIECTB; MOJIb30BaTh-
cst HomeHkinatypoit UIOITAK cocraBnenus Ha3BaHuit o popmynam
THUITHYHBIX MPEICTABUTENCH OHOIOrMYECKH BaXKHBIX BEIIECTB H JIEKap-
CTBEHHBIX IIPETIaparToB;

Brnaners:

- XuMHuecKoi kiaccudukanuei 1 OCHOBHBIMH XapaKTepUCTHKAMU
PEaKIMOHHOI CIIOCOOHOCTH OMOJIOTUUECKH BaXKHBIX BEIIECTB.

Mpodeccuonanbubie komnerenun (1K)

I1K-18

CrnocoOHOCTh K y4acTHIO B TIPOBEACHUU
HAy4YHBIX UCCIIETIOBAaHUN

3HaTh:

= PaLIPIOHaJ'[I)HI)Ie IIoaxoabl K I/II[eHTPIq)I/IKaL[I/II/I 3aJIaHHBIX OPraHUYECKUX
COCZ[PIHGHI/Iﬁ C IIOMOIIBIO KOMILJICKCA (1)“3I/IKO-XI/IMI/I‘IGCKPIX MeTOI[OB;
VMers:

- CTaBI/ITB HpOCTOﬁ y‘{e6H0-HCCJ’IeI[OBaTeHbCKPIﬁ OKCIICPUMEHT, 3KCIIC-
pPHUMEHTaJIbHO OOHApYXUBaTh (YHKIMOHAIBHBIC IPYNIBI U crenuduie-
CKHe (bpal"MeHTbl B OpFaHM'—leCKI/IX COCAUHCHUSAX C IOMOLIBIO Kaye-
CTBEHHBIX Ppeaxiuii;
Bnaners:

- 9KCHepI/IMCHTaHBHO IPpOBOJAUTL PEAKIIMHU, BHU3YyaJIbHO IOATBEPIKAAIO-
IMe HAJIMYKe B MOJIEKYJIE OIPEeICHHBIX (hYHKIMOHAIBHBIX TPYIIIT WU
CTPYKTYPHBIX ()parMeHTOB.

IMK-19

['oToBHOCTH K Y4acTUIO BO BHEAPEHUHN HOBBIX
METOA0B U METOJAUK, HAITPABJICHHBIX HA OXpaHy
310POBbA I'paXKIaH.

BHATH:

- TunuaHbIe U creUpUIECKUE XUMUYECKHE CBOMCTBA BO B3aHMOCBSI3HU C
PIEKTPOHHBIMHU MEXaHU3MaMH COOTBETCTBYIOIIUX PEaKIUi).
COBpeMeHHble MH(bOpMaLIHOHHbIe BO3MOXXHOCTH JIs1 yCTaHOBHeHI/IH XU-
MHYECKON U (PU3UKO-XUMUYECKOHN CYIHOCTH MPOIECCOB;

YMeTh:

+ OmnpenensiTh IPHHAUIEKHOCTh OPTraHMIECKUX COSIUHEHUH K KIIacCU(u-
KaIIMOHHBIM TPYIITaM; COCTABIITh CTPYKTYPHBIE U CTEPEOXHUMHUYUCCKUE
(hOpMYJIBI TT0 HA3BAHHIO B COOTBETCTBHH C MPABUJIAMH HOMEHKIIATYPbI
MIOITAK.
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- Onpenenars BUIbI CTEPEOU30MEPOB U UCIIOJIB30BAaTh OCHOBHBIC IIPaBUIIa
HOMEHKJIATyPHBIX CHCTEM.

- OmmCEIBaTh AJIEKTPOHHBIE MEXaHMW3MEI B 00IIEM BUJIE U IPHUMEHUTEIb-
HO K KOHKPETHBIM PEaKIHsIM.

Onpenensats crennpuuecKyo HHPOPMaTUBHOCTh XUMUUECKHUX U (HU3U-
KO-XUMHYECKHX MOAXOJO0B ISl OIPEJEIeH s Pe3yIbTaTOB UCCIEYEMBIX
MPOLECCOB

Bnaners:

- YcTaHaBIMBAThH B MOJICKYJIE HAIMYHE IIOTEHINATBHBIX PEAKI[HOHHBIX
[ICHTPOB.

- [IpBOTUTE ypaBHEHNUS peaKIUii OKHCIUTEIEHO-BOCCTAHOBUTEIILHOTO,
HYKJICO(GHIBHOTO U IEKTPOGHIHHOTO B3aNMOJICHCTBUS Ha COOTBETCTBY-
FOII[IX IPUMEpax cyOCTpaTOB U peareHTOB.

+ [IppBOIUTE paBHOBECHBIE (OPMBI IS PA3IMUIHBIX BHIOB TayTOMEPHBIX
npeBpamieHuid. [Ipeacka3piBaTh 0 KOMIUIEKCY XUMHYECKO U (pusnko-
XUMHUYECKOH HHGOPMAIUHU CTPYKTYPBl HEKOTOPBIX B3aMMOAEHCTBYIOIINX
OpraHUYECKUX COEAUHEHUN

3. Mecto BOX B cTpykType OIIOII BO YHuBepcurera.

3.1. BOX otHocutcs k 6a3oBoit uactu Yuebnoro miana OITOIT BO o crermansaoctu 31.05.03
Cromaronorus

3.2. lnsg u3ydeHus: TUCIUILUIMHBI HEOOXOUMbI CIEAYIOLINE 3HAHUS, YMEHUSI U HaBBIKH, (OPMHU-
pyeMBbI€ MPEIIECTBYIOIIUMHU JUCIUTIIMHAMU:

Xumus

3nanus: CoBpeMeHHasi MOJIEIb aTOMa, XUMUYECKAsl CBSI3b; PEAKIIUU KUCIOTHO-OCHOBHOTO U
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOTO XapaKTepa.

Ymenusi: CocTaBiIsITh JIEKTPOHHBIE KOH(DUTYPALIMH AaTOMOB U MOHOB; ONPEACIISATh THIT XUMUYE-
CKOH CBSI3U; MPUMEHSITH MTPaBUJIa PA3IMYHBIX HOMEHKIIATYpP K pa3IMYHBIM KJIaccaM HeOpraHuye-
CKUX COCIMHEHHUM.

HaBbiku: TexHHKa XUMHYECKHUX DKCIIEPUMEHTOB, TPOBECHIE MPOOUPOUYHBIX peakiuii, paboTta
C XUMHYECKOHU MTOCYI0M.

QDusuka

3nanus: TeopeTnyeckrne OCHOBBI COBPEMEHHBIX (DU3UYECKUX METOJIOB MCCIIEIOBAHUS BEIECTB;
MPUHIIMIIBI paObOTHl (PU3MUECKUX TPUOOPOB, MPUMEHSIEMBIX B MEIUIIUHE.

Ymenus: Pabora ¢ yueOHOI 1 HaydHOU JUTEpaTypoOM AJsl pelieHHs] Yy4eOHBIX U MPaKTUYECKUX
3a/1au.

HaBbikn: PaGota Ha nepcoHanbHOM KoMibloTepe. CamocrosiTenbHas padbota ¢ y4yeOHOM U
HAyYHOU JIUTEpaTypoil JUIsl pelleHrs yueOHBIX M MPaKTUUYECKUX 3a/ay M JUIsl HamucaHus pede-
paToB.

3.3 M3yuenue NUCHUILIMHBI HEOOXOAMMO JJIs 3HAHUW, YMEHUHN 1 HaBBIKOB, JOPMUPYEMBIX T10O-
CIIEMYIOIIMMH TUCIUTUTAHAMU

buoxumusn
3Hanus. MoJieKyaSIpHBIX MeXaHM3MOB (u3uonorndecknx (YHKIUN OpraHu3Ma B3pOCIOTro
YeJIoBeKa U peOeHKa, OCHOBHBIX 3aKOHOMEPHOCTEH METaOO0TMIECKUX MPOIECCOB.

Ymvmenusn: BBI}IGJ'IS[TB Ha OCHOBAHHHU OMOXUMHYECKHUX JAaHHBIX BCAYHIUC IMPHU3HAKHU, CUMIITOMEIL,
CUHAPOMBI U T.[.

Hagpikn: ®opmrpoBaHre HABBIKOB U3YUYEHUSI HAYYHOU JuTepaTypsl. opMupoBaHue y
CTYZCHTOB HaBBIKOB Pa0OTHI B KOJIJIEKTHBE.

Dapmakonozusn

3Hanus, ymenusi: [IporuozupoBars papmMakoOKHHETHYECKHE U (hapMaKOTUHAMUICCKIE
MIPOLECCH HA OCHOBE 3HAHMI CBOMCTB BELIECTBA U CBOMCTB OPraHU3Ma; OLICHUBATH BO3MOKHO-

CTH UCIOJIb30BAHUS JIEKAPCTBEHHBIX CPENICTB JUIS Liesel hapMaKkoTepanuy Ha OCHOBE Mpe/ICTaB-
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5. CTpykTypa u coaepxxanue moayJs |1

5.1. Pazneanst BOX u koMnereHunu, KOTopbie GOpMHPYIOTCS IPH UX U3YYEHHH:

Kox
n/ Coneprxanue paszaena B
komne- | HanmeHoBaHue paszaena JUCIUIIINHbBI
No JTATAKTHYECCKUX €IUHUIIAX
TEHIUU
OK-1 |Ilonu- u rerepodyHkimoHanbubie co- | Crnenuduueckas peakiiu-
OK-5 | enuHeHwus1, yuacTBYIOIIME B Mpolleccax | OHHAsi CIOCOOHOCTh MO-
OK-8 | ku3HEAEATeTbHOCTH. T YHKIMOHATBHBIX U Te-
1 OIIK-1 TepOPYHKINOHATBHBIX
" | OIIK-7 OpPTraHUYECKUX COEIHHE-
OIIK-8 HHUIA.
I1K-18
I1K-19
buonosmMepsl U HUX CTPYKTYpHBIE | BUOJIOrHYEeCKU BaXKHbIE
OK-1 | KOMIIOHEHTBL. reTEPOLUKINYECKUE CO-
€AVHEHUA. O
OK-5 g
AMWHOKHCIIOTBI, TICITH-
OK-8
JIBI, OCJIKU. YTIIEBOJIBI
OIIK-1
2. (MOHO-, TU- U TIoJIKCaxa-
OTIK-7 uzel). HykienHoBsie
OTIK-8 Encnoﬁﬂ yH KJICOTUHBIC
TK-18 > 7 o
K-19 kodepmenTsl. Huzkomo-
JEKYJISIpHbIE OMOpEryJis-
TOPBI.
5.2. Pazneant BOX, Buabl yueOHo# padoThl U GopMbI TeKYLIEr0 KOHTPOJIA:
n/ | Ne HanmenoBanue OneHouHble CpeacTBa
Ne | ce- pasjena Iuciu-
MCCTpa TIJIMHBI
JI JIIT | TI3] CPC | Bcero
1. 1 [Tonu- u rerepo-| 2 2 4 |8 TectoBble 3amaHus, MpaKTH-
(GyHKIIMOHATB- YecKue 3aJaHus, pedepatsl.
HBbIC COCAUNHC-
HUA, Y4YaCTBYIO-
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e B IIpoIiec-
cax Ku3Hexes-
TEIHLHOCTH.

2. 1 |buononumeps: u|4 4 |10 6 24 | TectoBble 3a1aHUs, IPAKTH-
UX CTPYKTYpHBIE YECKHE 3aIaHMS, 3aaHus IS
KOMITOHCHTEI. pyOeKHOTO KOHTPOJISI, pede-

paThbl.
Bcero 6 4 |12 10 32
5.3. Pacnipeesienue JIeKIHii 10 ceMecTpaMm:
/Ne | HaumeHoBaH#E TEM JICKITHIA A4 Ce-
MECTp
1. Xumuyeckasi CBSI3b U B3aMMHOE BIIMSIHUE aTOMOB B OpraHuye- 2 1
ckux coenuHeHUsAX. Crenuduueckas peakmoHHas CIIOCOOHOCTh
TIOJIN- ¥ TeTePOYHKITMOHATBHBIX COCTMHCHU.
2. YraeBobl 2 1
3. buonoruuecku BakHbIE TeTepPOLUKINYECKHE coeauHeHus Hyk- 2 1
JISMHOBBIE KUCIOTHI. HyKJI€OTHTHBIE KOQEPMEHTHI.
HNTOI'O (Bcero AY) 6 JyacoB 1
5.4. Pacnipeniesienne NPAKTHYECKUX 3aHATHI 0 ceMecTpam:
/Ne HaumenoBanue 3anatuii O6bvem B |Cemectp
A4
Pa3nen 1
1. Criennuyeckasi peakiiMOHHAsI CIIOCOOHOCTh IMOJIM- M TeTe- 2 1
PO YHKIIMOHAIBHBIX COETMHEHUM.

Pasnen 2

2. 0- AMUHOKHCIIOTBI, ICIITHBI, OCIIKH. 4 1

3. YraeBosl (MOHOCAXapH/bl, IUCaXapH/Ibl U MOJIHUCAXaPH/Ib). 2 1

4, buosnornueckn BakKHbBIE TETEPOLUKIMYECKAE COECAUHEHHS. 4 1

HyxneunoBbie kucnotel. Hykneotuanbie kopepMeHThI. Py-
OEKHBIN KOHTPOJIb.
Uroro: 12
5.5 Pacnpenesenue J1aGopaTOPHbIX MPAKTHKYMOB 110 CEMeCTPaM:
/Ne Ne HanmenoBanue 1a00paTOpHBIX NPAKTHKYMOB Ob6bem B
ceMerpa AY
Paznen 1
Pazgen 2
1 1 KauecTBeHHbIE pCakn Ha 0.-aMUHOKHCIIOTEI. 2
2 1 [Ipo6a Tpommepa, peakiusi CenmuBaHOBA, BOCCTAHOBIICHIE aMMHAYHOTO pac- 2
TBOpA I'UAPOKCHUIA cepedpa IIIF0K030M, OTCYTCTBHE BOCCTAHABIMBAIOIIEH CII0-
cobHOCTH Y caxapo3sbl. KauecTBennas pC€aKkuug Ha KpaxmaJl.
HUTOI'O (Bcero - AY) 4
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5.6. Pacnipenesienue camocTosTe1bHOI padoTsl cryaeHTa (CPC) mo Buaam u cemect-

pam:
n/ Ne HaumenoBanue pazaena qucuumuinasl | Hanmenosanue Buna CPC* Ob6veM B
Ne | ce- AY
Mec- Cemectpl
pa
1 1 OCHOBBI CTPOCHHUS U PEaKIIMOHHOM | I10Ar0oTOBKa K MPAKTHYECKHUM 3aHATHSAM.
CIIOCOOHOCTH MOHOd)yHKHI/IOHaJIL— ITonroroBska k TCKYIIEMY TCCTOBOMY KOHTPO-
HBIX OPraHUYECKUX COCMHCHHUIA. 1r0. BeinonHenne BHEay JUTOPHBIX 3aJaHUNA —
TTonu- u retepodyHKuMonabhpe | PEdepar. 4
COEIMHEHU, YYaCTBYIOIIHAE B IIPO-
Leccax KU3HEAESATEIbHOCTH.
2 1 buononumeps! 1 ux cTpykTypHble | [I0AroToBKa K MPaKTHYECKUM 3HATHSIM.
KOMIIOHEHTBI. HH3KOMOHeKyJ'Iﬂp- Brimoaaenne BHCAYJAUTOPHBIX Sa,Z[aHI/Iﬁ - 6
HBbIE OUOPETYIISATOPEI. pedepar.
[Noaroroska k pyOe:KHOMY KOHTPOJTIO.
HUTOI'O (Bcero - AY) 10

6. IlepeyeHb OCHOBHOW M JONMOJHHUTEILHOI JIUTEPATYPbl, HEOOXOAMMON
AJ1s1 ocBoeHus moay.Ji |1

6.1. IlepeyeHb OCHOBHOM JIMTEPATYpPHI:

Ne HammMeHoBaHue corjiacHO 6I/I6J'II/IOl"pa(1)I/I"IeCKI/IM Tpe- Kommuecto 9K3CEMIIISIPOB
OoBaHUSIM Ha xadenpe B Oubnmorexe
1. | buoopranmdeckas xumus: Y4ueOHUK 1 By30B/ - M.: [Ipoda, 291
2018, - 542 ¢. : un
2. | Yuebnoe nocobue «PykoBOACTBO K 1a00PATOPHBIM 3aHATHSIM I10 — 339
6uoopranmueckoit xumum». [lox pen. TrokaBkunoit H.A. AB-
Topckuil koektus: AprembeBa H.H., bero6opoznos B.JI., 3y-
pabsa C.0., JIysun A.Il., Pyakun B.E., CenuBanosa N.A., Tto-
kaBkuHa H.A., XBoctoBa A.W. — M.: Meaununa. — 2018. — 256
c.
3. | Yuebnoe mocobue «buoopranmdeckas XuMus. PykoBoJCcTBO K — 250
npakTuaeckuM 3austusim». [lon pen. TrokaBkunoit H.A. ABtop-
ckuit komektuB: TrokaBkuaa H.A., Bemo6opomos B.JI., 3ypabsuH
C.2., CenuBanoBa N.A., AprembeBa H.H., XBoctoBa A.1. M.: -
Wznatensckas rpynma «['D0TAP-Memua» —2010. — 160 c.
6.2. IlepeyeHb 10MOJIHUTEIBbHOM JIUTEPATYPHI:
Ne HaumeHoBaHuMe corjiacHO 6H6J’II/IOFpa(I)I/I‘-ICCKI/IM TpEC- KomnuectBo 9K3CMIIISIPOB
O0BaHUAM Ha xadenpe B 6ubnuotexe
1. | Yuebnuk «buoopranmueckas xumusi». TrokaBkuHa H.A., Baykos 248
10.1., 3ypabsu C.D. — M.: TDOTAP-Meana. —2010 — 416 c. B
2. | buoopranndeckas xumus : YaeOHuUK aist mex By3os/ H. A. Tro- 415
xaBkuHa — M. Men. 2015 — 528 . B
3HeKTDOHHbIe HCTOYHUKH
Ne N3nanus

3bC memunmHckoro By3a (KoncynbranT cryaenta) http://www.studmedlib.ru — noctyn ms
BCEX CTYAEHTOB | Kypca ctoMaTosnoruyeckoro ¢gakynprera IIMY



http://www.studmedlib.ru/
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7. IlepeyeHb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHHKAIIMOHHOM
CeTH «UHTEePHEeT»:
Caiimut:

- Chemlib.ru, Chemist.ru, ACD Labs, MSU.Chem.ru., u op.

8. AH®OPMAIIMOHHBIE TEXHOJIOT' M

[Ipn u3ydeHnn AUCIMUIUTMHBI IPUMEHSFOTCS OO TTaKeT TOKYMEHTOB UHTEPHET — MaTe-
pHAJIOB, IPEAOCTABISIONINX IIUPOKUE BOSMOXKHOCTH JIJISl COBEPLICHCTBOBAHUS BY30BCKOH 1MO/I-
TOTOBKH 110 XUMHH C LI€JIbI0 YCBOECHUS HABBIKOB 00pa3oBaTeIbHOM JesTenbHOCTH. CTaHAapTHbI-
MU BO3MO>KHOCTSIMU OOJIBIIIMHCTBA MPOTPAaMM SIBIISTIOTCS pealn3alus TUAaKTHYECKOT0 TPUHITH-
1a HarJIJHOCTH B OOYYSHHH; X UCIIOJIB30BaHUE JAaeT BOBMOXKHOCTD CTYICHTaM IPHUMEHSTh IS
pelieHus 00pa30BaTEIbHOM 3aauu pa3InyHbIE CIIOCOOBI.

MeTo/b1 00yUeHHS C CTIOIB30BaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTHH.

K meTtogam o0yueHHs ¢ HCIIOIb30BaHHEM HH(POPMAIIMOHHBIX TEXHOJIOTUH, TPHUMEHIEMBIX
Ha 3aHATHAX [0 AUCHHUIUTMHE «XUMHUSD», OTHOCSATCS:

- KOMITBIOTEPHOE TECTUPOBAHUE;
- JIEMOHCTpAIUs MYJIbTUMEIUHHBIX MAaTEPHAIOB, B TOM YHCJIE BUACO(DUIBMOB;
- IepeveHb MOMCKOBBIX cHCTEeM (Iuiomaaka mooodle.dgmu.ru).

nepevyeHb FHIUKIONETNYECKUX CANTOB.

Anpec crpanunbl kageapoi:

https://dgmu.ru/fakultety/farmatsevticheskij-fakultet-3/obshhej-i-biologicheskoj-
himii/



https://dgmu.ru/fakultety/farmatsevticheskij-fakultet-3/obshhej-i-biologicheskoj-himii/
https://dgmu.ru/fakultety/farmatsevticheskij-fakultet-3/obshhej-i-biologicheskoj-himii/

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

CBe)IeHHH 0 MaTEepHAJIBbHO-TCXHHUYCCKOM oﬁecneqemm, H606X0)11/IMOM AJIA  OCYINECTBJICHUA Oﬁpa30BaTeﬂbHOF0 nmpouecca 1o

JUCHUILIMHE
Anpec Co6ctennocts | Hammenora- | Haznauenue Haumenoanue crienu- OcHarteHHOCTh crienu- | [lepeueHs TUIEH3UOHHOTO
No | (MECTOMOIOKEHNE) | W ONEPATHB- HHE OCHAIICHHBIX aJIbHBIX TTOMEUIEHUN U aJIbHBIX TIOMEIEHUN U MporpaMMHoro odecrnede-
n/m | 30aHUA, CTPOCHHUS, | HOE JUCLMIUIA- | 30aHHUH, COOPYXKCHUH, IIOMEIIEHUHN IS CaMO- HOMEIIEHUHN TS HU.
COOpYKCHHA, YHpaBJICHHC, HEI MOMEIICHHUH™, CTOSITENHHOMN PabOThI CaMOCTOSATENbHOM PeKBU3UTHI
TIOMCIICHUS XO34UCTBCHHOC TCPPUTOPUH C pa6OTBI TOJITBEPKIAFOIIETO
BCICHUC, YKa3aHHUEM IJIOIaanu
apeHza, (xB.M.) AOKyMCHTa
cybapeHnna,
0e3B03ME3THOE
II0JIb30BaHUC
1 2 3 4 5 6 7 8
[Tpocmekt Omnep. Xumus Jlnst  yueGHOro W | [l neiuoHHbIX 3aHsTHI - | YemmTens Yamaxa EMX Ilepeuens mpo-
U. Illamuns, 44 | ynpasieHue. HAy4HOro 0Opaso- | 33t Nel, Ne2 m Ne3), | 62, Axyeruxka ASK SA- | rpanivioro obeceue-

BaTEJILHOTO
mecca.
JIEKIIMOHHBIN 3aJIbl
Ne 1, 2, 3 — mo
160m? (52 250 TI0-
CaJIOYHBIX  MECT);
VYuebHble nabopa-
topuu Nel, 2, 3, 4
— 110 60 M2,
VYuebnast mabopa-
Topus Ne6 — 452,
VYueOHast KkKoMmHaTa
No5 — 25Mm2.
Hayunas nabopa-
Topus Ne7 — 60Mm2.
YyebHo-
METOJAUYECKUN Ka-

po-

JJIA IPAKTUYCCKUX 3aHATHI

VYuebubie nmabopatopun Nel,
2

VYuebnsble naboparopun Ne3,
4

112,ITpoextop Aser
OKpaH HaCTEHHBIN PYyJIOH-

HBIH (OCJIBI, MATOBBINH)
Drager Luma 267*356

Y4eGHbIe CTOJIBI, HAOOPHI
PEaKTHBOB M XUMHYECKas
nocyza

Y4eOHbIe CTOIBI, BBITSIK-
HbIe MKadbl ¢ TT01BOJIOM
BOJIBI M DJICKTPUYECTBA —
2T, mwkad Uit XpaHeHUs
PEeaKkTUBOB — 2 IIT, HOCyAa
CTEKJISIHHAsE XUMHUUECKasl.

uus (Win HOME 10
Russian OLP (Cy6nu-
[IEH3UOHHBIN JOTOBOP
Tr000044429 ot
08.12.15r.); Kaspersky
Edition Security ans
6usHeca — CTaHapTHBIN
Russian Edition. 100-
149 Node (JIumen3non-
HbIl oroBop Ne 1081-
2015 ot 14.10.2015r);
Office ProPlus 2013
RUS OLP NL Acdmc
(moroBop NeJITT-026 ot
16.10.13r) u t.1.)




23

ouner Nel3 — 25
M2,

PeakTuBuas Nel5 —
40 M.
Jlabopantckast No§
—25 M2
IIpenaparopckas
Nel4 —20 M2

YuebHas naboparopust Ne6

Vuebnass xomuara Ne 5 mis
CPC

Hayunast mabopatopust Ne7

YueOHO-MeTOANYECKU I
kabuner Nel3

XMMHUYECKHE CTOJIbI, BBI-
TSDKHBIE TIKadbI ¢ Habo-
paMH PEaKTHBOB U XUMH-
yeckas Iocya.

VYueOHbIE CTOJIBL.

Cronbl  1abOpaToOpHBIC CO
BCTPOEHHBIMH TymMOamu B
Koi. 4 1T, MmKagbl BHI-
TSDKHBIE C ITOJJBOZOM BOJIBI
W 3JEKTPUYECTBA — 2INT.,
CYIIWIKa JUIS TOCYAbl —
lmr., KomboHarpesareny,
MarHuTHbIC MeIlIaKH,
mkappl Ui XpaHEHUs
peakTHBOB — 3MIT., TEPMO-
crar CYXOBO3AYLIHBIH,
uentpudyra madopartop-
Hasl, MOHOMETp, BEChl aHa-
JIUTHYEeCKHe, (HIyopoMerp,
cuekrpodotomerp CD-16,
(hOTOIIEKTPOKATIOPUMETD,
Ha0OpBl XUMHYECKOH I10-
CYZbI U pEaKTHBOB.

TePCOHAIBHBIN KOMIIBIO-
tep — lur., kcepoke Can-
on Fc-228, mpoektop
BENQ DLP, npunrep jia-
sepubiii HP laser Jet 1020,
MOOWJIBHBIN 3KpaH PyJIOH-
HbIi ECo view 200x200
CM., XOJIOIUJIbHUK.
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PeaxtuBHas Nel5

JlabopanTtckas Ne§

IIpenapatopckas Nel4

BrrmspxHON mIKad ¢ moa-
BOJIOM BOJIBI U 3JIEKTpHIE-
CTBa, Ka(dbI 11 XpaHe-
HUS peaKTHBOB — 31IIT.,
CTOJIBI TabOpaTOpHEIE —
2mrt.

Crobl TabOpaTOpHBIE C
TIOJIBOJIOM BOJIBI M JICK-
TPUUECTBA, XOJIOAUIbHUK,
aKBa-TUCTHIUISITOD.

Cromnel 1abopaTopHbIE,
TIOJIKY AJISL XpaHEHUS XHU-
MHYECKOH MOCY/Ibl, aKBa-
JUCTHILIATOP.




10. KAZJPOBOE OBECIIEYEHHUE
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CBC,I[GHI/ISI 0 KaIpOBOM 06eCHe‘IeHI/II/I, HCO6XO,I[I/IMOM AJI1 OCYIICCTBIICHUA 06pa3OBaTeHBHOFO mponecca 1o AMCHUILINHE «XUMUS

OO11ee KOJIMYECTBO HAYYHO-TIEIAaTOTHYECKUX PaOOTHUKOB, PEATU3YIOMINX AUCIHUILTUHY - 8 del.

OO111ee KOIMYECTBO CTABOK, 3aHMMAEMbIX HAyYHO-TIEarOTHYECKUMHU paOOTHUKAMH, PEATH3YIOMIMMU AUCHUILUIMHY — 6 CT.

Venoruga

TTeneueurn

DdPUO 3anuMae- Oo6Opa3zoBanue YpoBeHb O0BbeM CeBenennsi o ponojanu- | O0-
nmnupJieye- MNeNNTaRA- . o
menoaaBa- | gyua Mas emray  nue- | (Kakoe o0pa3o- | o6pa3oBa- yueOHoi TeJbHOM 1npodeccuo- | muii
TCaA (mrraruerii, | qoJK- nunnuYy  CO- | BaTeJbHOE HUs, Harpys- HAJBLHOM  00pa3oBa- | CTaX
REVTNEN- HOCTD ragan q HHU HAMMeHO- KH I HUH, T 60-
wuii conype- | HOCTP, vueomy yupexaeHue anMeHo 0 , TOI pado
CTUTATR yYucHad IVIAHY npod)eccno- BaHue Cle- | J1ucCim- Thbl
RHATITHAW cTeneHb/ HAJLHOI0 00pa- | HMAJbHOCTH | IJIHHE
CORMACTU=-
e o | VUeHoe 30BaHHUSl OKOH- | IO JUILIOMY | (0.t
JI0TOBOPY 3BaHune YW1, TO/) ,HaumenoBa | 0,75
HHe NpH- | CTABKH)
CBOEHHOM
KBaIU(pu-
Kaluu
IlIo coeuwm- | Ilo nmena-
AIbHOCTHU FOTHKE W
TICUXO0JI0-
701
1 | Amumupzoe- | HIT. Cr. npemno- Xumus Crvy, r Crnenumanu- 2014 34
0,053 rojga
Ba 3. M. JlaBaTesb TET, MPETo-
JlaBaTelb
XUMHH
2 11T, JlomeHT. X MIS JIITY, 1987 Crenmanu- 2014 32
babaeBa /I. K.X.H. TEeT, XHUMHUS, 0,131 roaa
I1. ouoorus,
YUUTENb.
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TV, 2002

. JoueHT, Xumus Cnenuanu- 2013 16 ser
['am3aeBa V. K.X.H.
T TET, XUMMS, 0,107
Mpeno/iaBa-
TEIIb
MaromenoBa _ 2010, 48 et
KM, . Jloment, Xumus HAI'TINA, 1971 Cnenuanu 0,053 1084, 1997 | 2017
K.0.H. TET, XUMMSI,
ouomorus,
YUHTEIIb
MexTtuxaHoB | [[]r. HoueHr, XuMus [IM®U. 1964 dapm. xu- 2015 46 net
K.(.H. ’ 0,21
MHS
JloueHt, _ 2015 36 et
Vinprcoa A. lT. o XuMus AI'Y, 1982 Cnenuanu 0,107
X TET, TIPETo-
JlaBaTelb
XUMHH
] Houenr, - 2016
Mamues B T g XuMus JAI'TIN, 1982 Cnenuanu 0,107 36
n TET, XUMHSL.
buomnorus, Jiem

YUUTCIIb







