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1. IACIIOPT PABOYEN MPOT'PAMMBI YYEFHOU JUCIHUTLIAHBI
I1J. 02 XUMUSA

1.1. Ob6aacTh NpUMeHeHHsI POTrPaMMBbI
Pabouass mporpamma yueOnoi muctmmuiuabl [1J[. 02 Xwumwus SBIASETCS OCHOBHOW YacCThIO
OCHOBHOIl TNpodeccuoHaNbHONH 00pa30BaTEeIbHOW MPOrpaMMBbl MOJIUTEXHHUUYECKOTO KOJIIeIKa
OI'bOY BO «MI'TY» B cooTBeTCTBHHU € (peiepaabHbIM TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJapTOM cpeaHero mnpodeccuoHanbHOro obpaszoBanus (mamee — DI'OC CIIO) mo
cneuuansHoctu 36.02.01 Berepunapusi:

1.2. MecTo yueOHOI THCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

Huctmmumna [1[. 02 Xumus B npodecCHOHAIBHOW JeATENbHOCTH OTHOCHTCS K
npO(UIBHBIM JUCIUILTUHAM.

1.3. Leau ¥ 3a1a4M JUCUMUILIUHBI — TPe0OBaHUS K pPe3yJIbTATaM 0CBOEHUS
AUCHUILIHHBI

OcBoenne conepkanus yueOnoW mucnmmmmael [1J[. 02 Xwumus oOecrneunBaer
JOCTHXKEHNE 00YYarOIUMHUCS CIEIYIOIINX Pe3yJbTaToB:

a) TUYHOCMHDBIX .

- UYyBCTBO TOPJOCTH M YBKEHUS K HUCTOPUM U JOCTHIKEHHSIM OTEYECTBEHHOMN
XUMHYECKON HaYKH; XMMUYECKH IPaMOTHOE MOBE/ICHHE B MPO()ECCHOHAIBHON JESITEIbHOCTH U B
OBITY IIPH OOpaIlleHUH ¢ XUMUYECKUMU BEIIeCTBAMH, MaTepHUaIaMH U MPOLIECCaMU;

- TOTOBHOCTH K TPOJODKEHUIO 00pa30BaHMUs U MOBBIIICHUS KBATH(HUKAIMK B H30paHHOM
npohecCHOHANBHOM AESITENbHOCTH U 0OBbEKTUBHOE OCO3HAHHME POJIM XMMHUYECKUX KOMITETEHIIUH
B 9TOM;

- YMEHHUE HCII0JIb30BaTh JIOCTH)KEHUSI COBPEMEHHON XMMHUYECKON HAyKH U XUMHUYECKUX
TEXHOJIOTUH [UIS TIOBBIIEHUS COOCTBEHHOTO WHTEJUIEKTYadbHOTO pa3BUTHS B BBIOpaHHOU
npodeccuoHaIbHOMN J1eTeTbHOCTH;

0) memanpeomemHuviIx:

- MHCIIOJb30BaHME pAa3IMYHbIX BHMJOB I103HABATEIbHOM JEATENbHOCTH M OCHOBHBIX
MHTEJIJIEKTYaJbHBIX Olepalui (MOCTAaHOBKU 3ajauyd, (HOpMYIMpPOBAaHUS TUIIOTE3, aHAIW3a U
CHUHTE3a, CpaBHEHHUs, OOOOIIEHUs, CHUCTEMaTH3allud, BBIBIECHUS NPUYMHHO-CIIEJICTBEHHBIX
CBSI3€H, MOKMCKa aHAJIOTOB, (POPMYIMPOBAHUS BBIBOJIOB) JUIsl PEIICHHUS [TOCTABJIEHHOM 3a/1a4H;

- MIPUMEHEHHE OCHOBHBIX METOAOB MO3HaHUS (HAOIIOAEHUS, HAYYHOI'O SKCHEPUMEHTA)
JUISL U3YYEHUS Pa3IMYHbIX CTOPOH XUMUYECKUX OOBEKTOB U MPOLIECCOB, C KOTOPHIMH BO3HUKAET
HE00XO0/IMMOCTh CTAJIKUBAThCs B podeccnoHanbHol chepe;

- WCIOJB30BAHMUE PA3IUYHBIX MCTOUYHUKOB JUISI MOJNyYSHHS XUMHUYECKOW WH(OpPMAINH,
YMEHHME OLEHUTb €€ JOCTOBEPHOCTb I JIOCTH)KEHUS XOpOLIMX Ppe3ylbTaToOB B
npodeccuonanbHOM chepe;

8) npeomemmnbIxX:

- ¢(hOpMUPOBAHHOCTH TIPEJICTABIICHU O MECTE XUMHUH B COBPEMEHHOW HAyYHOUH KapTHUHE
MUDA;

- TOHMMaHWE pOJIM XHUMHU B (HOpMUPOBAHMH Kpyro3opa H (QyHKIIMOHAITBHOM
IPaMOTHOCTH YeJIOBEKa JIJIsl peIIeHHs MPaKTHYECKUX 3a7ay;

- BJIaJICHHE OCHOBOIIOJIATAIONIMMH XUMHUYECKUMH TIOHSTHSIMH, TEOPHSIMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMU; YBEPEHHOE M0JIb30BaHHE XMMUYECKON TEPMUHOJIOTUEH U CUMBOJIMKOM;

- BJIQJICHWE OCHOBHBIMH METOJIaMH HAYYHOTO TIO3HAHWS, WCIOJIb3YEMBIMA B XUMHH:
HaOJr0/IeHue, ONMCaHue, U3MEPEHHUE, IKCIICPUMEHT;

- yMeHue o0palaThiBaTh, OOBICHATH pPE3YJIbTaThl IMPOBENECHHBIX OMNBITOB U JeNaTh
BBIBOJIb; TOTOBHOCTH M CHOCOOHOCTh TPUMEHATH METOJAbl IMO3HAHMUS TPU  PEIICHUH
MPAKTUYECKUX 3a7a4;

- c(OPMHPOBAHHOCTh YMEHMI /1aBaTh KOJIMYECTBEHHBIC OI[CHKH U TPOBOJAUTH PaCcUEThI
0 XUMUYECKUM (popMysiaM U ypaBHEHUSIM;



- BJQJICHUE IMpaBUJIAMM TEXHUKUM O€30IaCHOCTHM TPH HCIOIB30BAHUU XUMHYECKUX
BELICCTB;

- cOPMUPOBAHHOCTh COOCTBEHHOW IO3UIMK IO OTHOIICHHIO K XHUMHYECKON
UH(pOpMaLKH, 10JIy4aeMOH U3 pa3HbIX UCTOUYHHUKOB.

B pesynbrare ocBOGHUS NUCIUILTUHBI 00YYAIOLIHICS JOIKEH

yYMeEThb:

V1 Ha3piBaTh H3YYEHHBIE BEUIECTBA 110 «TPUBUAIBHON» WIH MEXIYHAPOIHOU
HOMEHKJIATypam;

V2 omnpenensats BaJEHTHOCTb M CTENEHb OKHUCIEHUS XUMHYECKHX 3JEMEHTOB, THUIL
XUMHYECKOM CBA3M B BOJHBIX pAacTBOpaxX, OKUCIMTEIb W BOCCTAHOBUTENb, HAaIIPaBJICHHE
CMEILICHUS pPaBHOBECHS TIOJ] BIUSHHEM pa3IM4YHBIX (HAaKTOPOB, HM30MEPHl W TOMOJIOTH,
IIPUHAJUICKHOCTD BEIIECTB K Pa3HBbIM KJIacCaM HEOPraHUYECKUX U OPraHUYECKUX COCAMHEHUN;

V3 xapaktepusoBath: S-, P-, 0- 2JIEMEHTBI 110 UX MOJIOKCHUIO B IEPUOAMYCCKON CUCTEME
J.. MenneneeBa; oOLiye XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX U
OpPraHWYECKHUX COCIMHEHMI; CTPOEHUE U CBOMCTBA OPraHUYECKUX COCIMHECHUM;

Y4 BBIMOAHAT XMMHUYECKHMH OKCIIEPUMEHT [0 PACHO3HABAHUIO  BAXHEHIINX
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB;

V5 npoBOIUTH pacyeThl 10 XUMUYECKUM (OpPMYJIaM U YpPaBHEHHSIM PEAKIMA;

Y6  oCywWecTBISTb  CaMOCTOSTENbHBIM  IOUCK  XUMHUYECKOW  HMHpOpManmuu C
UCIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB (CHPABOYHBIX, HAYYHBIX W HAyYHO-IOIMYJISPHBIX
U3JIaHUI, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETA);

VY7 ucnonp3oBaTh NPUOOPETEHHbIE 3HAHUSA U YMEHUS B MPAKTHUUYECKOU JESITEILHOCTH U
IMOBCEAHEBHOM XKU3HU;

3HATh:

31 ponb XUMUU B €CTECTBO3HAHUU;

32 BaXHEWIINE XUMUYECKNE TIOHSTHS;

33 OCHOBHBIE 3aKOHBI XUMHM;

34 OCHOBHBIE TEOPUU XUMHUU;

35 knaccu@UKauo 1 HOMEHKIIATYypy HEOPraHMUECKUX U OPraHU4YeCKUX COETUHEHUII;

36 npupoAHbIE UCTOYHUKHU YTIJIEBOJIOPOIOB U CLIOCOOBI UX MepepadoTKH;

37 BewiecTBa U MaTepuaibl, UPOKO UCIIOJIb3YEMBIE B TPAKTHKE.

Berepunaphslii penbamep gomkeH obiagaTe 0OUMMHE KOMIETEHIUSMHE, BKJIIOYAIOIIUMHU
B ce0s1 CIIOCOOHOCTB:

OK 9. OpueHTHpOBaThCs B YCIOBUSAX YACTOM CMEHBI TEXHOJOTMH B MpodeccHoHaIbHON
JIESATEIbHOCTH.

1.5. KosiuuecTBO 4acoB HA 0OCBOEHHE NPOrpaMMbl Y4eOHOMH AUCHMIIUHBI

Bcero — 275 4acoB, B TOM YHCIIE:

- MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuaromierocs — 275 yaca,

BKJTIOYAS:

- 00s13aTeNnbHOM ayTUTOpHON yueOHOM Harpy3Kku oOydaromerocst — 183 vaca,

- CAaMOCTOATENBHOM paboThl oOyuaromierocs — 79 4acoB (B T. 4.: WHAUBHI. TPOEKT —
10 gacoB);

- KOHCyJpTaluu — 13 gacos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI
1. 02 XUMuUs

2.1. O0beM y4eOHOM TMCIUILINHBI U BUAbI Y4e0HO# padoThl

Buj yueoHoii padoThl KoanuecTBo B_1_ Bo 2
4acoB (Bcero) | cemecTrpe | cemecrTpe

Oobsi3aTesbHast ayJauTOpHAasi yueOHast 183 68 115
HArpy3ka
B TOM YHCIIE:
Teoperrueckue 3anatus (JI) 137 52 85
npaktuueckue 3ansatus (I13) 46 16 30
CamocrosiTesibHass  padora  00y4aromMXxcs 79 28 51
(CPC) (Bcero)
B TOM YHCIIE:
WUHIUBUAYAJIbHBIN POEKT 10 10
Koncynbranumn 13
dopmoii MPOMEKYTOUHOM aTTECTAIIUH SIBIISCTCS:
DK3aMeH B IIEPBOM M BO BTOPOM CEMECTpax.
OO01masi Tpy10eMKOCTh 275 102 173




2.2. TemaTuyeckuii miaan yueonoii nucuumiaaabl I11.02 Xumus

KoaunyecTBO 4acoB
Makc.
[ITudpp yueoHas Camocrosrte
Ne n/n 3;;:‘;“ HaumenoBanue rem Harpyska Ha | leopeTmuec Mpakruuec | JaGoparopn Kypcosas JIbHasA
CTyacHTa, e KHe 3aHATHS | ble padoThl padora padora
1
yac. 3aHATHSA (mpoekr) o0yuaroumux
co
Paznen 1. Opranuyeckasi XuMusi
[Ipenmer OpraHN4eCcKou XAMHH.
1. ut Teopus CTPOCHUS OpraHUYECKUX 2 2
coenunennit A.M. byrneposa.
2. 12 XHAMHMYECKUE PEaKMU B OPraHU4eCKON 2 2
XHMHH.
3. 1131 [Ipenmer oprannveckor XuMuu. BoiBo 4 2 2
XUMHUYECKHUX (HOPMYIL.
4, JI3 I 2 2
peaeNbHbIE YTIEBOAOPOIBI.
5. 1132 Croii 2 2
BOMCTBA MPECNIbHBIX yTIEBOI0POIOB
0. 1133 DJIEKTPOHHOE U XUMHUYECKOE CTPOCHUE 4 2 2
MIPEACIIbHBIX YTIIEBOJIOPOIOB
7. J14 OTHIIEHOBEIE H JUEHOBEIC 2 2
YTJIEBOOPOBIL.
8. 1134 | CeoiicTBa HETpeIeTbHBIX 2 2
YTJIEBOJAOPOIOB.
9. JI5 A 2 2
LIETUIICHOBBIE YTIIEBOJIOPOIBI.
10. 1135 CpoiicTBa areTHIICHOBBIX 2 2
YTJIEBOJAOPOIOB.
11. J16 A 6 2 4
POMATHYECKHE YTIIEBOAOPOIbI




12. 136 | CBolicTBa apOMaTHUYECKUX
YTJIEBOIOPOJOB.
13. J17 [Ipupoansie UCTOYHUKU
YTJIEBOIOPOJOB.
14. JI8 K
OKCOXMMHYECKOE MPOU3BOJICTBO.
[IpupomHbii ¥ TOMYTHBIA HEPTAHOMN
15. JI9
ra3el.  Hedpts u  cmocobbr  ee
nepepaboTKH.
16. JI10 r
UJIPOKCUIIHHBIE COSAMHEHUSI.
17. J11 M
HOTOATOMHBIE CITUPTHI.
18. 2 DEHOIBI.
19. JI13 A
pOMaTUYECKUE CITUPTHL.
20. 1137 P
aCTBOPUMOCTb CIIUPTOB B BOJE
21. 14 A
JIBJIETU/IBl U KETOHBI
22. 1138 Anppernnpl. KeToHBI.
23. JI15 | KapGonogsie KHCJIOTBI u 170'¢
MIPOU3BOJIHBIE.
24, JI16 JIByXOCHOBHBIE, HeMnpeAeabHbIe u
apOMAaTUYECKHE KUCIIOTHI.
25. 7 Croxuble 3¢upsl. Kupsbl.
26. JI18 Mbima W CHHTETHYECKHM  MOIOIINE
BEILIECTBA.
27. JI19
VYraeBojsl, o01ee cTpoeHHe
28. 1139

VYraesoapsl. MoHOCaxapubl.




29. J120
Jucaxapuipl.
30. 21 [Tonucaxapunpl. Kpaxmai.
31. 122 [Tonucaxapunel. [emttonosa.
32. JI123 HckyccTBEHHBIE M CHUHTETHYECKHE
BOJIOKHA.
33. I1310 o .
JleiicTBre Hioaa Ha KpaxMall.
34. JI24 | Asorcoaepskamue OpraHu4ecKue
COEJIMHEHMS. AMUHBI.
35. 125 AnunuH.
36. JI26 H
HUTPOCOCTUHEHUS.
37. JI128 A
MUHOKHCIIOTHI.
38. JI129 Sy—
39 27 CpaBHuTENBHAS XapaKTEePUCTHKA
' OpPraHWYECKUX W  HEOPTaHMYECKHUX
OCHOBAaHM.
40. 11311 | Henarypauus G6enka. [{BeTHbIe peakiuu
OEIKOB.
41. [1312 | Unentudukanus OpPraHu4eCKux
COEMHEHHII.
42. JI30 r
€TEePOLUKINYECKIE COCTUHEHUS.
43. I1313 | A3orcoaepxamue
TFeTEPOLUKINYECKIE COCTUHEHNUS.
44, JI31 H
YKJIEUHOBBIE KUCIIOTHI.
45. J132

[Tonumepsr.




46. JI53 HckyccTBeHHBIE TOTMMEPHI. 2 2
47. J134 CuHTeTHYECKHE BBICOKOMOJIEKYJISIPHbBIE 2 2
COCIMHECHHS.
48. JI35 B 4 2
MOJIOTUYECKH aKTUBHBIE COCIUHEHUS.
49. /136 DOepMEHTBHI. 2 2
50. 37 Buramuns!. 2 2
S1. 7158 ['opmoHBI. 4 2
52. JI39 1 2 2
€KapCTBEHHBIC TTPENapaThl.
Pa3nes 2 O01mas n Heopranuveckasi XuMms
50, 7140 OcHoBHbIE TIOHATUSL XUMUU. CTpoeHHe 2 2
aToma
51 3 14 Pacuer konmmuectBa p, n, € B aromax 4
XUMHUYECKUX DJIEMEHTOB.
52 Ilepuonuueckuit 3aK0H 51 4 2
' J141 | Ilepuoguyeckass cCUCTEMa XUMHUYECKHX
snemeHTOB JI.. Menneneera
53. 3 15 Crpoenune aroma. llepuoanueckuii 2
3akoH u [ICXD JI.1. Menneneena.
Crpoenue BEIIECTBA. Buast
54, . 4 2
J142 | xumuyeckoit  cBs3u.  KoBayieHTHas
CBSI3b.
55. J143 HNounnas cBs3b 2 2
56. J144 Bonopoanas cBs3b. 2 2
S7. JI145 Meramnnueckas CBA3b. 2 2
58. 1146 Koopaunarmonnsie (KOMILJIEKCHBIE) 2 2
COCMHECHHSI.
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59.

AFpGFaTHOC COCTOAHHC BCIIIECTBA.

J147
YucTele BEIecTBa U CMECH.
XuMuueckas CBSI3b CTpOCHUE
60. | m316 ’ P
BeIIeCTBa.
61. J148 | JlucriepcHbIE CHCTEMBI.
62. 317 [TonydyeHue sSMynbCHM PACTUTEIBHOIO
MacJia v 30JIs1 Kpaxmala.
63. 11 49 XUMHYECKHUE peaknuu U
3aKOHOMEPHOCTH MX MPOTECKAHUS
04. 1150 Peakuuu, wunymue 063 H3MEHEHUS
Ka4eCTBEHHOTI'O COCTaBa BEIIECCTB
65. 1151 Peakuuu, wuaymue ¢ HU3MEHEHUEM
COCTaBa BEIIIECTB
66. JI52 | CKOpOCTh XMMUYECKHX PEaKIHil.
67. JI 53 | PacTtBOpSI.
68. 3 18 CnocoObl BBIpaKEHUSI KOHIICHTPAIUH
pacTBOpPOB
69. JI54 DNEeKTpOoNUTHYECKAs JUCCOLIUALIMS.
70.
[13 19 | DnexTponuTuyeckass AUCCOIHAIIMSL.
71. o
JI55 | 'maponus conei.
79 OKHCINUTEIIFHO - BOCCTAHOBUTEIBbHBIE
' JI56 | peakuuu. DNEKTPOXUMHUUYECKHE
MPOLECCHI.
73.
I13 20 | Dnexrponus.
74. 1157 Knaccudukanus BemectB. [IpocTsie
BEIIECTBA.
75.
JI 58 | Hemeranmsbl.
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76. JI-59 | Merannbl.
. J160 | Koppo3usi MeTajjioB. 2 2
78. 161 OcCHOBHBIE  KJIACChl HEOPTaHMYECKHUX 2 2
coenuHeHuii. OKCUIEI.
79. 2 2
J162 OcCHOBaHHUS U KUCIIOTEL
80. | 163 |cCom. 2 2
81. 13 21 I'eHeTnueckast CBsi3b MEXKIY KilacCaMH 4 2 2
HEOPraHWYECKUX COCAMHEHUN
82 [13 22 | Knaccel HEOpraHUYeCKUX COEMHEHU. 2 2
83. J164 | XuMus dDJIEMEHTOB: S -3JIEMEHTHI ! 2 5
84. JI65 | Xumus 3JIeMEHTOB: P — DJICMEHTOB. 4 2 2
85. J166 | Xumus 3i1eMeHTOB: 0 — 3JIEMEHTOB. 4 2 2
86. 1323 | S, p, d —3eMeHTHI ¥ UX COCTUHEHUS 2 2
87. J1 67 | Xumus B )KU3HH 0O0II[ECTBA. 6 2 4
88. 1168 XuMus 54 IMOBCEIHEBHASI KU3Hb 5 3 2
yeJI0BeKa.
89 Koncynbranuu 13
90 HUTOI'O 275 137 46 79
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2.3. Conep:xxanue yuyeoHnoi nucuumiaabl 11,02 Xumus

Koasbl
HaumenoBanue pa3jaesioB Conep:kanue y4eOHOT0 MaTepHuaJia, NpaKTU4YecKue 3aHATHS, O6nem ¢GopmupyembIx
AUCHHUILJIMHBI CaMOCTOSITe/IbHAsI padoTa 00y4yaloumxcs 4ACOB KOMIIeTeHIHI,
0CBaMBaeMbIX
3HAHUH M YMEHU
Pa3nen |. Oprannyeckas xumust
Coaep:xanue yueOHOro MaTepuaJia
IIpeamet opranndeckoil XuMuM. TeopHs CTPOEHUSI OPraHNYECKUX COCTMHEHUI
A.M. byrneposa. OCHOBHbIE MOJ0KEHHS Teopuu cTpoeHust A.M. bytieposa.
XUMHYECKOE CTPOCHHE W CBOWCTBA OpraHmyeckux BemiecTB. OcoOeHHOCTH
CTPOEHHUSI OPTAHUYECKUX COCAMHEHUMN.
N3omepsr 1 romonoru. CtpoeHue atoma yriepoja. IJIEKTPOHHOE 00JIaKo
opbuTanb, S- W p-opOuTaNU. DIEKTPOHHBIE W DJIEKTPOHHO-Tpaduueckue
dopMynbl aToMa yriepoga B OCHOBHOM U BO30Y)KJIEHHOM COCTOSIHMSIX. 8
KoBanentHas xumuueckas CBS3b M €€ KiaccHPHKaius IO Crocody
nepekpbIBaHus opoutaneit (o- u n-cBsa3u). [lonstue rubpuanszanuu.
Tema 1. XVMHYECKHE peaklMK B Oprannyeckoil xumuu. Peakuuu npucoeannenus (A,
IIpenmeT OpraHnYecKoi XUMHH. Ag), onumunupoBanus (E), 3amemenuss (Sgr, Sn, Sg), u30OMepu3arum. Y1
Teopust cTpoeHust OpraHuIeCKUX PaznoBugHOCTH peakumii kaxaoro tumna. Ocodbennoctu OBP B opranudeckoi 31,4
coenquHenuii A.M. bytneposa. XML,
HomeHnkiiaTypa XUMHYECKUX COEAMHEHUM.
Bue paboT Ha IPaKTUYECKOM 3aHATUU (TIPU HATUYHH )
Teoperuveckue 3aHATHS 4
1. Ilpenmer opranudyeckoil xumuu. Teopusi CTpOEHHUS OPraHUYECKHUX 5
coennHenut A.M. byrneposa.
2. XMUY€ECKHE PEAKIIUU B OPraHUYECKON XUMUMU. 2
IIpakTHYeckne 3aHATHSA 2
1. [IpeameT opranuveckoit Xumun. BeiBox xuMmudeckux Gopmys. 2
CamocrosiTesibHAasi padoTa 00y4ar0IMXCs 5

HOIIFOTOBI/ITB JOKJIaa Ha TCMY «Ponb 0TeueCcTBEHHBIX YYCHBIX B CTAHOBJICHUU
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Y Pa3BUTHH MUPOBOM OPraHUYECKON XUMHUM.
CocraBiieHHe CTPYKTYPHBIX (DOPMYIT OpraHUYeCKUX BEIIECTB, HX U30MEPOB U
TOMOJIOTOB.

Coaeprxanue yueOHOro MaTepuasa

[IpenenbHbIE YIIEBOJOPO/IbI: AIKAHBI M LIUKJIOAJIKAHBI.

[omonornuecknii  psa  ankaHoB. OCOOCHHOCTH CTPOCHHUS MpPEIETbHBIX
YIIEBOAOPOAOB. AJIKaHbl Kak IMPEICTaBUTENHU MPEIEIbHBIX YIIEBOIOPOIOB.
Xumuueckue cBoiicTBa ankaHoB. Peakuun SR-Tuna: ranoreHupoBaHue
(paboter H.H. CemenoBa), autpoBanue no Konosasnony.

JlaGopaTopHble CIIOCOOBI IOJydeHHsI aJIKaHOB: CHHTe3 Bropma, ruaponms 8
KapOu1a aIfOMUHHSL.
[Muknoankanbl. ['OMOJIOTMYECKHI PAl M HOMEHKIATYpAa LUKIOAIKAHOB, HX
obmas  ¢gopmyna XUMHYECKME CBOICTBa  ILMKIOAJKAHOB. Peakuuun
Tema 2. IIPUCOEANHEHUS U PATUKAIBHOIO 3aMEILEHUS. 4
[IpeieNbHbIE YTIEBOI0POIBL N3roroBnenue Mojieaeil MOJIEKYJl aJIKaHOB U TaJIOT€HAJIKAHOB. 32
Bupl paboT Ha IPaKTUIECKOM 3aHATUH (TP HATMYHN)
Teopernyeckue 3aHATHS 2
1. IIpenenbHbIE YIIEBOAOPOIBI: AKAHBI M IUKJIOAIKAHBI. 2
IIpakTHyeckue 3aHATUSA 4
1. CBoiicTBa npeIeNbHBIX YTIIEBOIOPOIOB. 2
2. DIEKTPOHHOE U XMMHUYECKOE CTPOCHUE IIPENEIbHBIX YIIIEBOAOPOIOB. 2
CamocrosiTeqbHasi padoTa 00y4arOUIUXcst
CocraButh  Tabmunpsl  «Knaccudukanuss — OopraHMYeCKUX  BELIECTBY, 5
«Knaccuduxanus BemecTB MO CTPOCHHUIO YIVIEPOAHOTO CKelleTa W HATUYUIO
(YHKIIMOHAJIBHBIX TPYIID).
Conep:xanue yueOHOro MaTepuaJia
OTUJICHOBBIE U TUEHOBBIE YTIIEBOAOPOIBL.
OTUJIEHOBBIE YIIIEBOAOPOABL. I'OMOIOrNYeCKUil psll aIKEHOB. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl JTHJIEHA W aJKEHOB. XHMMHYECKHE
cBoiictBa ankeHoB. IIpaBuio MapkoBHMKOBA W €ro  DJIEKTPOHHOE
obocHoBaHue.  Peaknuu  rajoreHUpoOBaHUS,  THJPOTAIOr€HUPOBAHMUS,
ruapaTanuy, ruapupoBanus. IlonsaTue o peakuusx noaumepusanuu. 'openne
aJKEHOB. Peakiny OKUCIIEHUS B MATKHX U JKECTKUX ycnoBusx. [IpuMeHnenune u 4

CcrocoObl TIONy4YeHUs] allkeHOB. lcmonb30BaHWE BBICOKOM peaKIMOHHON
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CIIOCOOHOCTH AJIKEHOB B XMMHUYECKOH IIPOMBIIIJIICHHOCTH.

Tema 3. JuenoBbsie  yrieBomoponbl. [lonatne ¥ KiIacCHpUKAIMS — TUCHOBBIX Vi
OTUIEHOBbBIE U JUEHOBBIE | YIJIEBOJOPOAOB 10 B3aMMHOMY PacCIOJIOKEHUIO KPaTHBIX CBSI3€H B MOJIEKYJIE. 35
YIJIEBOIOPO/BI. Oco0eHHOCTH 3JIEKTPOHHOI'O U IPOCTPAHCTBEHHOT'O CTPOEHUS CONPSKEHHBIX

nueHoB.  Homenknarypa — nueHOBbIX  yraeBogoponoB.  OcobeHHocTH

XUMHUYECKHUX CBOMCTB CONPS)KEHHBIX AUEHOB, KaK CIEICTBUE UX 3JIEKTPOHHOTO

crpoenus. Peakiuu 1,4-npucoeaunenus. [lomumepusanus nuenoB. CriocoObl

NOJYy4YeHUsT  JUEHOBBIX  yriieBojoponoB:  paborer  C.B.  JleGenena,

JETHIPUPOBAHUE AJIKAHOB.

Kayuyku: HaTypanbHbI U cuHTeTHYECKHE. Bynkanusanus kaydyka. Pesuna u

H00HUT.

Bupl paboT Ha IPaKTUYECKOM 3aHATUH (ITPU HATMYHN)

TeopeTnyeckue 3aHATHS 2

1. DTuneHoBbIE U JUEHOBBIE YIIIEBOAOPOBI. 2

IIpakTHyeckue 3aHATHSA 2

1. CBoiicTBa HEMpeACIbHBIX YTIIEBOIOPOIOB. 2

Conep:xxanue yueOHOro MaTepuaJia

ALIETUIIEHOBBIE YTIIEBOIOPOABI.

['omonoruyeckuii psigx ankuHOB. ['omonoruueckuii psg U oOmias Gopmyia

ankuHoB. HomeHknatypa u nzomepus.

XYUMHYECKHE CBOWCTBA U MpPUMEHEHHE alKMHOB. OCOOEHHOCTH peaKIMi 4
Tema 4. IIPUCOEANHEHHNS 10 TPOMHOM yriiepogHo cBs3u. Peaknus Kyueposa. [Ipasuio V1
ALETHICHOBBIE YIIEBOLOPO/IBL. MapkoBHMKOBa NPHMEHHMTEIBHO K aleTwieHaMm. M3roroBieHue MoJeneu 35

MOJIEKYJI aJIKHHOB, X U30MEPOB.

Bupl paboT Ha pakTHYECKOM 3aHATHH (TIPU HAIUYHH)

TeopeTuveckue 3aHATHS 2

1. AueTuneHoBbi€ yIriieBOAOPOIbI. 2

IIpakTHyeckue 3aHATUSA 2

1. CBolicTBa alleTUJIEHOBBIX YITIEBOAOPOOB. 2

Coaep:xanue yueOHOro MaTepuaJia

ApoMaTn4ecKue yriieBOAOpOIbI.

I'omonoruyeckuii psn apeHoB. beH3011 Kak IpeAcTaBUTENb apeHOB. Pa3zButue 8

npeAcTaBIeHUH O cTpoeHnu Oen3oma. COBpEeMEHHBIE IIPEICTaBICHUS 00
AJIGKTPOHHOM M TPOCTPAHCTBEHHOM cTpoeHHH OeH3zona. (OOpa3oBaHue
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Tema 5.

ApomMaTudecKkue yriieBoAOpPOIbL.

apoMaTH4ecKod T-cucteMbl. ['omonorn OeH30ja, X HOMEHKIJIaTypa, oOuas
dopmyna. XuMuyeckue CBOMCTBA apeHOB. [IpuMeHeHue 1 noixyyeHue apeHos.
ApomaTu3zaius alKaHOB U IIUKJIOAJIKAHOB.

Buel paboT Ha pakTHYECKOM 3aHATUH (TPU HATUYHH)

TeopeaneCRne 3aHATHSA

1. ApomaTudeckue yrieBo10pO/Ibl.

[MpakTnyeckue 3aHATHS

1. CBoiicTBa apOMaTHUUECKUX YIJIEBOJIOPOIOB.

NININN

CamocrosiTesibHas padoTa 00y4YaroIuXCcs

CocraBlieHHE U PEIICHUE TeHETUYECKHX 1IEeTTOYCK.

Pemenne 3amad Ha HAaXOXICHHS MOJICKYJISIPHOH (GopMyssl Ta3000pa3HOTO
YIJIEBOAOPO/IA.

[ToAroToBUTH AOKIA] HA TEMY: «3HAUYCHHUE apOMATHYECKHX YIIICBOJIOPOJIOB B
MEIUIITHEY.

V1
35

Tema 6.
[Tpuponuseie
YTIIEBOJOPOIOB.

HCTOYHHUKHN

Conep:xanue yueOHOTro MaTepHaJia

[TprposHbIE HCTOUHUKH YTIIEBOIOPOAOB.

Hedts. Haxoxnenue B mpupoje, cocTaB U (pusmyeckue CBOWCTBa HEPTH.
Tonnus-HO-3HEpreTudeckoe 3HadeHue Hedtu. I[IpomeinuienHas nepepaboTka
HepTu. Pexktuduxanus HedTH, OCHOBHbIE (pakIUU €€ pa3JelieHus, HX
ucronb3oBaHue. BropuuHas mnepepaboTka HeTenmpoaykToB. PexTudukarus
Ma3yTa IpU YMEHbILIEHHOM JlaBieHuH. Kpekunr Hegrenpoaykros. Paznuunsie
BUJbl KpekuHra. M3omepusanus ankaHoB. AJIKMIMPOBAaHUE HENPEAEIbHBIX
YIJIEBOAOPOAOB.

[Tpuponusiii u monyTHbl HedTsHON ra3. KameHHslii yroiab. OCHOBHBIE
HaIpaBJIEHUS UCTIOJIb30BAaHUS KAMEHHOTO YTJIS.

Bupl paboT Ha IPaKTUYECKOM 3aHATUH (ITPU HAJIMYHN)

TeopeTuveckue 3aHATHUS

1. ITpupoiHbIE HCTOYHUKH YTIIEBOIOPOIOB.

2. Kokcoxummuieckoe mpou3BOJICTBO.

3. Ilpupomsbiii u mnonytHbli HedTsHble Ta3bl. HedTh u cmocoObl ee
nepepaboTKH.

N (NN

CamocrosiTesibHasi padoTa 00y4ar0IMXCs
CocraBieHue 1 PCHICHUC TCHCTUYCCKUX L CIIOYCK.
Pemenne 3amau Ha HaxoXXKJIEHHE MOJIEKYJSIpHON (QopMyssl ra3000pa3HOro

V6,7
36
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YIIeBOIOPOAA.
[ToaroroButk Aokian Ha Temy: «Mcronb30BaHUE MPUPOHBIX YIIIEBOIOPOI0B
B )KM3HU YEJIOBEKa.

Tema 7.
['MapOKCUITBHBIE COETUHEHUS.

Coaeprxanue yueOHOro MaTepuasa

I'MIpOKCUIIBHBIE COCIMHEHUS.

Crpoenne u knaccuukanusi cnuprtoB. Knaccudukanuss COUpPTOB MO THUITY
YIIEBOLOPOAHOIO pajMKalla, YMCIy THAPOKCUIIBHBIX IPYNII M THUILy aTOMa
yIIepoAa, CBSA3aHHOIO C TUAPOKCWIBHOM TIpYINION. OJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE TMIPOKCWIBHOM TIpymnnbl. BiusHue crpoeHus
CIHPTOB Ha WX (HU3UUECKHE CBOHCTBA. ['OMONOTHYECKHI pPsii TpeAeTbHBIX
OJIHOATOMHBIX cHHUPTOB. V30Mepuss M HOMEHKJIAaTypa aJKaHOJIOB, MX oOwias
dbopmyna.

XUMHYECKHEe CBOMCTBA aJKaHOJIOB. PeakIMOHHasi ClOCOOHOCTH IMpPEeNIbHBIX
OJIHOATOMHBIX CIIUPTOB.

OtpenpHble NPENCTaBUTENN AJIKAHONOB. MeTaHON, €ro IpPOMBIIIICHHOE

MOJTy4YeHUE ¥ IPIMEHEHHNE B TPOMBIIIIICHHOCTH. 12
MHoroaTomHble ciupThl. M30MepHs 1 HOMEHKIIATypa MpeacTaBUTENel JIBYX-

U TPEXaTOMHBIX CUPTOB. OCOOCHHOCTH XMMUYECKHX CBOWCTB MHOTOAaTOMHBIX
CIHMPTOB, UX KaUECTBEHHOE OOHApYKEHUE.

®eHon. DEKTPOHHOE M TPOCTPAHCTBEHHOE cTpoeHue (eHonma. BiammHuoe
BJIMSIHME apOMAaTHYECKOTO KOJIbIIA U TUAPOKCUILHOM TPYIIIIHI.

XuMHUecKue cBOMCTBa (heHoa KaK (PYHKIUS €r0 XHMUYECKOTO CTPOSHHSL.
JemoHcTpanuu. Mojenn MoJieKyl CIUPTOB U (eHosoB. PacTBopuMOCTh B

BOJIE QJIKAHOJIOB, OTWICHIVIMKONS, TimiepuHa. CpaBHEHHE CKOPOCTH
B3aUMOJICHCTBUS HATPUS C 3TAHOJIOM, IPOMAHOJIOM-2, 2-METHUIIIIPONIAaHOIOM-2,
rimnepuHoM. [lomyuenne OpomaTaHa u3 staHona. KadecTBeHHBIE peakiuy Ha

denom.

Bupl paboT Ha pakTHYECKOM 3aHATUH (TIPU HATWYHH)

Teoperuveckue 3aHATHS 8
1. I'napoKkcUiIbHBIE COSTUHEHHUS. 2
2. MHOrOaTOMHBIE CTUPTHI. 2
3. @eHOobL. 2
4. ApoMaTH4YeCKHUEe CIIUPTHI. 2
IIpakTH4eckue 3aHATHSA 2

V1
37
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1. PacTBOpUMOCTH CIUPTOB B BOJIE.

CamocrosiTesibHAasi padoTa 00y4ar0IMxcst

CocraBiieHUE U PEIICHHE TeHETUYECKUX LETTOYECK.

[ToaroroBuTh AOKIAA Ha TeMmy: «ITaHOJI: BelMyaiiliee OJaro M cTpaiiHoe
3710%.

Tema 8.
Anpnerunsl. KeToHBI

Conep:kanue y4eOHOTr0 MaTepHuaa

Anpaerunsl. KeToHbI.

['omonoruueckue psabl adbIeruJoB M KeTOHOB. [loHsATHE O KapOOHMIIBHBIX
COEIMHEHUAX. DJIEKTPOHHOE CTpOeHue KapOOHWIbHOHM rpynnsl. M3omepus u
HOMEHKJIaTypa albJeru/ioB U KeTOHOB. du3nueckue cBOWCTBA KapOOHUIIbHBIX
COeIMHEHUN. XMMHUYECKUE CBOMCTBA AJIBIECTUIOB U KETOHOB. IIpuMeHeHne u
HOJIy4eHHe KapOOHWIbHBIX coequHeHul. [IpumeHenne ainbperujoB 1 KETOHOB
B OBITY M HPOMBILUIEHHOCTH. AJBAETUAbBl U KETOHBI B Ipupone (3dupHbie
macna, (epomonsl). IloaydyeHne KapOOHMIBHBIX COEAMHEHHUM OKHCIIEHHEM
CIUPTOB, THUJpaTalyell aJKUHOB, OKHUCICHHEM YIJIeBOAOpOoJoB. OTieiabHbIE
IpPEJCTaBUTENIN AJIBJETUI0OB M KETOHOB, cHeuu(puyeckue CcrocoObl UuX
IIOJIy4EHUS U CBOMCTBA.

Bupl paboT Ha NPaKTUYECKOM 3aHATUH (ITPU HAJIMYHN)

TCOPETI/I‘ICCKHC 3aHATHSA

1. Anpaerunsl. KeToHEBI.

IIpakTH4eckne 3aHATHA

1. Anpneruast u keToHbl. [loydeHne u npuMeHEHHE.

CamocrosiTesibHas padoTa 00y4YaroIuXCs
Anbpaeruipl U KeTOHHI B mpupoje (3¢upHbIe Macia, GEpOMOHBI).

N ININININ

V1
35

Conep:xanue yueOHOro MaTepuaia

KapOonoBsie kucnotsl. CroxxHbie 3gpupsbl. JKupbl.

['oMonornyeckuit psii MpeAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
XUMHUECKUE CBOMCTBa KapOOHOBBIX KHUCIOT. Peakiuu, WILTIOCTpHpYIOLIUE
KHCJIOTHBIE CBOMCTBA M HX CpaBHEHHE CO CBOICTBAaMHM HEOPTraHMYECKHX
kucioT. O6pazoBaHue (PyHKIIMOHAIBHBIX MPOU3BOJHBIX KApOOHOBBIX KHUCIOT.
Peakuun »stepuduxanuu. CrnocoObl MOMy4eHHs] KapOOHOBBIX  KHCIOT.
Cnoxnsle 3¢upsl. CrpoeHHe M  HOMEHKJIATypa CIOXHBIX 3(UpOB,
MEXXKJIaCCOBasi M30Mepusi ¢ KapOOHOBBIMU KucJIoTaMHu. CrocoObI MOJTyYeHHUs
CJIO’KHBIX 3(UpOB.
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Kupsbl. Kupsl kak cnoxubsie >Qupbl riaunepuHa. KapOoHOBbIE KHCIOTHI,
BXOJSIIME B COCTaB JKUPOB. 3aBUCUMOCTh KOHCHUCTEHIIMH JXHPOB OT UX

cocTtaBa. XMMHUYECKHE CBOMCTBAa XHPOB. buosiormyeckas pojb KUPOB, UX Vi
Tema 9. UCTOJIb30BaHUE B OBITY M MpOoMBIIUIEHHOCTH. Coiu KapOOHOBBIX KHCIOT. 35,7
KapOoHOBBIE KHCIIOTHI M UX Mpbina. Mbuia, CyIiHOCTh MOKOIIETO JIEUCTBUS.
NPOU3BOHBIE. JemoHcTpanmu. 3HAKOMCTBO € (DU3UYECKHMMH CBOWCTBAMHU BAKHEUIITHX

KapOOHOBBIX KUCIIOT.

Bupl paboT Ha IPAaKTUYECKOM 3aHATUH (ITPU HATMYHN)

TeopeTnyeckne 3aHATHS 8

1. KapOoHOBBIE KHCIOTHI M UX TPOU3BOIHBIE. 2

2. JIByXOCHOBHbI€E, HENIPEIEIbHBIE U APOMATUYECKUE KUCIIOTHI. 2

3. Cnoxubie 3¢pupsbl. XKupsl. 2

4. Mbl1a ¥ CHHTETUYECKH MOIOIIUE CPEACTBA. 2

CamocrosiTeibHasA padoTa 00y4yaommMXxcst

CocraBieHHE U pelIeHHE FeHETUUECKUX LIETI0YEK.

Pemenne 3amauy Ha HAaxXOXAEHUS MOJIEKYJSIpHON (hopMyibl ra3z000pa3HOTo

YIIIEBOIOPOA. 8

buonoruueckas polb KUPOB, UX HUCIOJB30BaHUE B OBITY U MPOMBIILIEHHOCTH.

Comnu kapOOHOBBIX KUCJIOT.

Mpl1a ¥ CHHTETHYECKH MOIOLIME CPENICTBA.

Conep:xxanue yueOHOro MaTepuaJia

VYraeBojpl, 0011ee CTpOSHHE.

[Tonsitue 00 yrnmeBogax. Kiaccudukanust yrimeBogoB. MonHo-, mu- #

MoJIMCaxapubl, MPEICTABUTENN KaXAOW TPYNIbl yrieBoAOB. buonornyeckas

POJIb YIIIEBOJIOB, UX 3HAUYEHHUE B )KU3HU YeJIOBEKa U 00LIeCTBa.

Monocaxapuasl. CTpoeHHME M ONTHYECKas H30MEpUs MOHocaxapuaoB. Mx

KJacCUpUKalusg MO 4YHUCIy aTOMOB Yyrjiepoia U MpHUpoAe KapOOHMIbHOU

rpynbl. BaxHelnmme npeicTaBuTeNIn MOHO3.

['mroko3a, cTpoeHne ee MOJeKydbl U (PU3UYECKUE CBOWCTBA. XHUMHUUYECKHUE
Tema 10. CBOICTBa _ TJIIOKO3bL. Peakuum T1IIOKO3BI Kak MHOIOaTOMHOTO cnupra: 16 V4
VIIeBOEL B3aMMOJIeicTBHEe TIIOKO3bl ¢ Tuapokcuaom Meau(ll) npu xomHaTHOM 35,7

TEeMIepaType W HarpeBaHuu. Pa3nuyHble TUIBI OpoXkeHUs (CIUPTOBOE,
MoJioyHOKHcnoe). ['nmoko3a B npupozae. buonorndeckas poib U NpUMEHEHHE
1I1I0K03b1. PPYKTO3a B IPUPOAE U ee buosiornyeckas posb. [IeHTO3BI.
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Hucaxapunpl. [lonucaxapuasl.

Crpoenue nucaxapuaoB. CTpoeHME U XUMHUYECKHE CBOMCTBA caxapo3bl.
TexHomornUecKre OCHOBBI MMPOU3BOJICTBA caXxapo3bl. JIakTo3a U MaabTO3a Kak
M30MEpHI CaxXapo3bl.

[Tonmucaxapuael. OOmiee crpoeHue moaucaxapuaoB. CTpOCHHE MOJICKYJIbI
KpaxMmajia, aMujo3a 1 amujonektuH. dusmyeckue CBOMCTBAa Kpaxmala, €ro
HaxOXXJICHWe B TpUpoJe M Ouonorumdeckas poiib. ['nmukoreH. Ilonstue o6
MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIN IIENK, BUCKO3a. CpaBHEHUE CBOMCTB
Kpaxmala U 1neutroso3sl. OOHapy)eHHe Kpaxmala ¢ MOMOIIbI0 Ka4eCTBeHHON
peakiuu B MeJie, Xjiebe, Horypre, MaprapuHe, MaKapOHHBIX H3/CIUIX, KpyIax.
Bubl paboT Ha MPaKTHYECKOM 3aHATHH (IIPU HAJTHMYHH )

TeopeTquCRne 3aHATHSA

[HEN
o

1. YrneBospl, o01iee cTpoeHue.

2. JIucaxapuasl.

3. Ilonucaxapunpl. Kpaxmai.

4. Tlonucaxapuel. Lemmromno3sa.

5. ckycCTBEHHBIE U CHHTETUYECKHUE BOJIOKHA.

HpaKTuquKue 3aHATHUSA

1. YrneBonbl. MoHOCaxapu/ibl.

2. JleiicTBHe 1012 HA KpaxMaJl.

CamocrosiTesibHas padoTa 00y4YaroIUXCs
I'mukoreH. Ilonyyenue u npUMeHEHHE.

N ININDIEININDNDNIDN

Tema 11.
A30TcoepKalliue OpraHun4ecKre
COEIUHEHHUS.

Coaepxxanue y4yeOHOro MaTepuasa

AMUHEI. AMHHOKHUCIIOTEI, O€JIKH.

Knaccudpukanus u uzomepust amuHoB. I[lonstne 00 amunax. IlepBuunble,
BTOpUYHBIE U TpeTU4Hble amuHbl. Kriaccudukamus amMuHOB 10 THITY
YIJIEBOJOPOAHOTO  paguKajla M YUCIy AaMHUHOIPpyNI B MOJIEKYJE.
['oMonornyeckue psiabl TpenenbHBIX amu(aTHYecKuX € apOMaTHYECKHX
aMHUHOB, U30MEPHS 1 HOMEHKJIATypa.

XUMHYECKUE CBOMCTBA aMMHOB. AMHHBI KaK OpraHUYECKHE OCHOBAHMS, UX
CpaBHEHHE C aMMHAaKOM M JIPyTUMH HEOPraHWYECKHMMH OCHOBAHMSIMM.
CpaBHEHHE XUMUYECKUX CBOUCTB alu(aTHIECKUX U apOMATHUYECKUX aMHHOB.
O6pa3oBanue aMuJ0B. AHUIMHOBBIC Kpacutenu. [IoHITHE O CHHTETHYECKUX
BosokHax. [lpumeHenue u nmomyyenne amuHoB. [lomyuenne amuHOB. PaGoThl
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H.H. 3ununa.

AmuHOkHCHOTHL. [loHATHE 00 aMHHOKMCIOTAaX, WX Kilaccuukauus U
ctpoenue. Onruyeckas  M30MepHUs  O-aMHHOKHCIOT.  HomeHxiarypa
AMUHOKUCJIOT. [IBOMCTBEHHOCTh KUCIOTHO-OCHOBHBIX CBOMCTB aMUHOKHCIIOT U
ee Npu4uHbl. bunomnsapHele HoHbL. Peaknuu konneHcauuu. llentuaHas cBs3b.
CuHTeTnyeckue BOJIOKHA: KampoH, O5HaHT. Kiaccudukauus BOJOKOH.
[Tony4yeHne aMMHOKHUCIIOT, MX IPUMEHEHUE U OMOJIOTnYecKast (yHKIIHA.
benku. benku xak npupoassie noaumepsl. llepsuunas, BTopudHasi, TpeTUYHAS
U YEeTBEPTUYHAS CTPYKTYpHI OenkoB. OuOpMiUIsipHbIE W TIOOYISpHBIE OENKH.
XuMHUECKHue CBOMcTBa  OE€NKOB: TOpEHue, JeHaTypauus, TUAPOJIU3,
KadecTBEHHbIE (I[BETHBIC) peakuuu. buomormueckne (GyHKIMHM OETKOB, HX
3HavyeHue. benku kak komnoHeHT nuiu. ITpobiema GenkoBOro rojgogaHus u
IIyTU €€ PeLIeHMUS.

Bupl paboT Ha NPaKTUYECKOM 3aHATUH (IIPU HAJIMYHN)

Teoperuueckue 3aHATHS 12
1. Azorconeprkaimue OpraHudeckue CoeIuHEHHs. AMHHbBI. AMHUHOKHUCIOTHI, 2
Oenku.

2. AHunMH. 2
3. HurpocoeauHeHus. 2
4. AMUHOKHUCIIOTHI. 2
5. benxku. 2
6. CpaBHuUTeNnbHas XapaKTEpUCTHKA OPraHMYECKUX U HEOPraHUYeCKuX 2
OCHOBaHHH.

IIpakTH4eckue 3aHATHA 4
1. enatypauus 6enxa. L[BeTHbIE peakiiiuu OENKOB. 2
2. Unentudukanus opraHuuecKux COeAMHEHUH. 2
CamocTtosiTeibHAs padoTa 00y4yaommxcst

buonornueckue ¢pyHkuuu 6€IKOB, UX 3HaAYCHHE. besk1 Kak KOMITOHEHT THIIH.
[TpoGiiema 6eTKOBOTO TONIOAAHMS U ITYTH €€ PelIeHHUs. 6

Pemenne sKcrepUMEHTANBHBIX 3a7ad Ha HACHTU(QUKALIUIO OPTraHUYEeCKHX
COCTMHEHUN.

Conep:xanue yueOHOTro MaTepuaJia
['eTeponMKIMYEecKHe COSAMHEHUSI.
HyxknenHnoBble kuciaotsl. HykIeMHOBBIE KUCIOTHI KaK IMPUPOAHBIEC MTOJIMMEDPHI.
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Tema 12.
['eTeponuKIMYecKre COeTUHEHUS.

Hyxneorunsl, ux crpoenue, npumepbl. ATO u AP, ux B3auMonpeBpaiieHue
u poib 3toro npouecca B npupoje. [lonarue IHK u PHK. Crpoenue /THK, ee
nepBUYHAsT W BTOpUYHAs cTpykrypa. Padorer @. Kpuka wm JI. Yorcona.

KomnnemenrapHocts  a30THCTBIX ~ OCHOBaHuW.  Permmkamumsa — JTHK. 8
Ocob6ennoctu crpoennsi PHK. Tunst PHK n ux Oumomormueckue QyHKIUU.
[Tonstue o TpomuyHoMm koxae (komone). buocunTe3 Oenka B KMBOH KIETKE.
'ennas uHxeHepusi U OuoTexHOJOTUsA. TpaHcreHHble (OpPMBbI pacTeHU U
JKUBOTHBIX.

A3oTconepKalme CoeAMHEHHUS.

JemoHcTpanmu. Mogenu MoJIEKyJl BaXKHEMIIMX TeTepOUUKIIoB. JlencTBue
pacTBopa nupuauMHa Ha uHAUKaTop. Monens monekynsl JIHK. O6pasis
MPOJYKTOB TMHUTAaHUSI M3 TPAHCTCHHBIX (OPM pACTEHHH H IKUBOTHBIX.
JlexapcTBa M mpemapaThl, U3TOTOBIEHHBIE METOIAMH T'€HHON WHXEHEpUU U
OMOTEXHOJIOTHH.

Buel paboT Ha IPaKTUYECKOM 3aHITUH (IIPU HATTUYUH)

Teopernueckue 3aHATHS 4
1. I'eteponuKINYECKUE COSTMHEHUSI. 2
2. HykiienHOBBIE KHCIIOTHI. 2
IIpakTH4eckne 3aHATHA

1. A3oTcoaep:xalue reTepouruKINYECKHe COETUHEHNUS.

CamocTtosiTeibHast padoTa 00y4yaommxcst

Mopnens monekynsl JTHK. OOpasubl mpoAyKTOB MUTAaHUS U3 TPAHCTEHHBIX 4

dbopM pacTeHHHl M JKMBOTHBIX. JlekapcTBa W mpenaparbl, M3rOTOBJIEHHbBIE
METOaMHU TeHHON MH)KEHEpUH U OMOTEXHOJIOTHH.

V6
35
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Tewma 13.
[Tonmumepsl.

Conep:kaHue y4eOHOT0 MaTepHuaJia

[Tonumepsl.

Heoprannueckue nonumepsl. [lomuMepsl — mpocTeie BemiecTBa ¢ aTOMHOMR
KPUCTAJUTMYECKON  PEHICTKON: aJUIOTPOIHbIE BUIOM3MEHEHHS  Yriiepojaa
(amma3, rpaduT, kapOuH, QyIepeH — B3aUMOCBS3b THOPUAN3ALIUA OpOUTAIICH
y aToMOB YyIJIepoJa C IPOCTPAHCTBEHHBIM CTPOEHHEM  AJUIOTPOIHBIX
Mo u(UKaIHif); CeleH U TeJUTyp LIETI0YeYHOTO CTPOCHUS.

[Tonumepbl — CIIOKHBIE BEIIECTBA C aTOMHOM KPUCTAJUIMYECKOW PELIETKOM.

MuHepaisl U ropHbIe TOPoAbl. MUHEpallbHOE BOJIOKHO — acOecT. 8
Oprannyeckue  noiaumepbl.  CrocoObl  UX  MOJNYYEHHUS:  peakUuu
HOJUMEpHU3alMM U peakluu MoJMKOoHAeHcauuu. CTPYyKTypbl HOJUMEPOB:
JIMHEHbIE, pa3BETBIEHHBIE U IIPOCTPAHCTBEHHBIE.

Knaccugukaius noimmMepos 1o pa3iuyHbIM MpU3HAKAM.

Buzpl paboT Ha IPaKTUYECKOM 3aHATUH (ITPHU HATMIHN )

Teopernueckne 3aHATHSA 6
1. [Tonumepst. 2
HckycCTBEHHBIE TIOTUMEDBI. 2
CHHTETHYECKH BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS. 2
CamocrosiTeibHas padoTa 00y4yaommxcst 5

Knaccudukanus noJsumMepoB 0 pa3inyHbIM NPU3HAKAM.

)
37

Conep:xkaHue y4eOHOT0 MaTepHuaJa

buonoruuecku akTUBHBIE COSIMHEHMS.

®epmenTsl. [loHsTHE 0 (epMeHTax Kak O OHMOJOTMYECKHX KaTalu3aTopax
6enkoBoil mpuposbl. OCOOCHHOCTH CTPOCHHSI M CBOWCTB B CpPaBHEHHH C

HEOPTaHUYECKUMH KaTaJln3aTOPaMU. Knaccuduxanus (hepMeHTOB.
OcoOeHHOCTH CTpPOEHUSI M CBOWCTB ()EPMEHTOB: CEIEKTUBHOCTH U
3¢ (PEeKTUBHOCTS.

3aBUCHMOCTh aKTUBHOCTH (epMEHTOB OT Temneparypsl u pH cpensr.
3naueHue GepMEeHTOB B OMOJIIOTHH U IPUMEHEHNE B TIPOMBIIIUIEHHOCTH.
Butamunsl. [lonsatue o BurammHax. Ux kmaccudukanus u oOO3HAUCHHE.
HopwMma notpebnenust BuTaMmuHOB. BogopacTBopumbie (Ha mpuMepe BUTAMHHOB
C, rpynmiel B u P) u sxupopactBopumelie (Ha mpumepe ButamuHoB A, D u E).
ABHUTaMUHO3bI, TUTIEPBUTAMUHO3BI U TUTIOBUTAMHHO3bI, KX TPOQUITAKTHKA.
I'opmonsl. TloHATHEe O ropMoHax Kak OMOJIOTMYECKH AaKTHBHBIX BEIIECTBAaX,
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Tema 13.
buonoruyecku
COEIMHEHHUS.

AKTHUBHBIC

BBIMOJHSIOUINX 3HIOKPHUHHYIO PETYJISIUI0 JKU3HEIEATEeIbHOCTH OPraHU3MOB.
Knaccugukanuss TOPMOHOB:  CTEPOMABI, TMPOU3BOAHBIE  AMHUHOKHCIIOT,
MOJIMNENTUAHbBIE U  OelkoBble TOpMOHBL. OTneiabHbIE MPEICTaBUTENN:
ACTPaNOI, TECTOCTEPOH, HHCYJIUH, aApEHATNH.

JlexapctBa. [loHsTHe 0 JiekapcTBaX Kak XMMHOTEpPaleBTUYECKUX IpernapaTax.
['pynmbl ekapcTB: cynbdaMuabl (CTPENTOUA), aHTUOUOTUKY (TIEHUIMILIHH),
AQHTUIIUPETUKH (aCIUpPUH), aHAJIBIEeTUKH (aHAIBIUH). be3omacHbie CHOCOOBI
PUMEHEHHUS, JIEKAPCTBEHHBIE (POPMBI.

Hemonctpanuu. OOpa3nbl BATAMHUHHBIX IpenapaToB. [lonuBuTaMUHEL.

Bupl paboT Ha IPAaKTUYECKOM 3aHATUU (TIPH HATWYHH)

14

TeopeTquCKne 3aHATHSA

1. bronornyecku akTUBHEIC COCANHCHUA.

2. ®epMEeHTHI.

3. BurtaMuHEL.

4. T'opMOHBIL.

5. JIekapCTBEHHBIE IIpENapPaTHI.

NINININIDN

CamocrosiTe/ibHas padoTa 00y4aroIUuXCs

Pabota ¢ yueOHO, cipaBoYHOM nuTepaTypoil u HTepHeT-pecypcamu.
[TogroroBuTh moK7aA Ha TeMmbl «buonorndeckue QYHKIIUU OEIKOBY,
«benkoBasi o0cCHOBa UMMYHHTETay, «/leduuut Oenaka B MUIIEBHIX MPOAYKTaX U
€ro TMpeoJIoJICHHE B pamMKax II00adbHOW MPOJOBOJIBCTBEHHONM MPOTPAMMEI»,
«be3onacHble ctocoObI MPUMEHEHUS JIGKAPCTBEHHBIX MPENapaToBy.

V2,7
37

Paznea |l. Heopranunueckass xumust

Tewma 15.
OCHOBHBIC TIOHATHS XHMHH.
Crpoenue aToma.

Coaep:xanue yueOHOro MaTepuaJia

OcHoBHBIE TOHATHSA XUMHH. BemectBo. AtoM. Mosekyna. XUMHAYECKHUI
AJIEMEHT. AJIJIOTpONHS.

AToM — crnoxHas yacTuma. Jloka3aTenbCcTBa CIOKHOCTH CTPOECHMSI aTOMa:
KaTOJHBbIE M PEHTICHOBCKUE Jy4H, (OTOdIPPEKT, paauoaKTUBHOCTS,
anexTpous. [manerapuas moaens atoma J. Pesepdopaa. CtpoeHue atoma 1o
H. Bopy. CoBpeMeHHbIE NPEACTABIEHUS O CTPOEHUH aToMa. KopnyckynspHo-
BOJIHOBOW JTyaJIU3M YaCTHUI] MUKPOMUPA.

CocTtaB aTOMHOro sjpa — HYKJIOHBL: IPOTOHBI M HEUTpOHBI. M30TOmBI M
HYKJIUABL. OJJEKTpOHHAs 000yi0uka aToMmoB. I[loHsiTHE 00 SJIEKTPOHHOI

V1,5
33,5
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opOUTanu U 3IeKTPOHHOM oOiake. KBaHTOBbIE yKcia: I1aBHOE, OpOUTAIBHOE
(mobouHOE), MarHUTHOE W CHOUHOBOE. PacmpeneneHue 3IEKTPOHOB 11O
HHEPreTUYECKUM YPOBHSM, MOAYPOBHSAM M OpOUTAISIM B COOTBETCTBUHU C
IIPUHLMIIOM HauMeHbIIeH sHepruu, npuHuunom [laynu u npasunom ['yHna.
BaneHTHble BO3MOXXKHOCTH aTOMOB XUMHYECKHMX JJIEMEHTOB. OJIEKTPOHHAs
KjIaccu(UKAIUA XUMHUUECKUX JIEMEHTOB: S-, P-, d-, f-371eMeHThLI.

Bupl paboT Ha NpakTUYECKOM 3aHATUU (IIPU HAJIMYHN)

Teopernueckue 3aHATHSA 2
1. OcHoBHble TOHATUS XUMUU. CTpOCHHE aToMa. 2
IIpakTHyeckne 3aHATHS 2
1. Pacyer konuuecTBa p, n, € B aTOMaX XUMHUYECKUX JIEMEHTOB. 2
CamocrosiTeibHAas padoTa 00y4yaommMXxcst
Pacyer konmuecTBa MPOTOHOB, HEHTPOHOB, ANEKTPOHOB B aTOMaX Pa3IMYHBIX 5
XUMHUYECKUX dJeMEeHTOB. (COCTaBIEHHE CXEM CTPOCHHUS U DIEKTPOHHBIX
KOH(HUTypanuii aTOMOB XMMHYECKHX DJIEMEHTOB.
Conep:xxanue yueOHOro MaTepuaJia
Otkpeite  Ilepuoguueckoro — 3akoHa.  [IpeanochuUiku: — HaKOIUIEHHE
¢dakrosornueckoro  marepuana, paborbl  mpenumectseHHukoB  (M.B.
JeGepeitnepa, JL.IO. Meiiepa), che3n xumukoB B Kaprcpys, AMYHOCTHBIE
kauectBa /.M. Menneneesa. Otkpsitue JI.1. Menneneesbim [lepuoanueckoro
3aKOHa. 6
[Tepuonnueckuit 3aKoH u cTpoeHue aroma. Mzoronsl. CoBpeMEeHHOE MOHSITHE
Tema 16. . XMMHUYECKOTO 3JIeMeHTa. 3akoHoMepHocTs [I. Mosmu. CoBpeMeHHas V3
Tepuonuteckuii 3aK0H u GopmymupoBka  Ilepuoguueckoro  3akoHa. [lepromuueckoe  U3MEHEHUE 35
Tlepropnyeckas cncrema CBOWCTB  9JIEMEHTOB:  pajaWyca  aroMa;  DHEPTUH  HMOHH3AIWH,
XUMUYECKUX dNeMenToB JI.1. 3IIEKTPOOTPULATENLHOCTH. 3HaueHue [Ieproauueckoro 3aKoHa.
Menpeneesa Bu/ipl paboT Ha PAKTHYECKOM 3aHATHH (TIPU HATHYHH)
TeopeTuveckue 3aHATUS 2
1. Ilepnoguueckuii 3akoH u llepuoanyeckas cucremMa XUMUYECKUX DJIEMEHTOB 2
JI.1. MenaeneeBa
[MpakTnyeckue 3aHATHS 2
1. Crpoenue atoma. [lepuoanuecknii 3akon u IICXO /.. Menneneesa. 2
CamocTtosiTeibHAas padoTa 00y4arOIMXCs 5

PaboTa ¢ yueOHol quTeparypoii u UHTepHeT-pecypcamu.
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[ToaroroBuTh cooOmeHne Ha TeMy «OTKPBITHE MEPUOJHMUECKOTO 3aKOHAY.
CocraBiieHHE KPOCCBOP/A.

Tema 17.
Xumuyeckas cBsizb. CTpoeHue
BEIIECTBA.

Conep:kanue y4eOHOT0 MaTepHuaJa

IlonstTe O XUMHWYECKON CBS3U. THUIBI XMMHUYECKHX CBS3€H: KOBaJICHTHAd,
MOHHAs1, METAJUINYECKAsi U BOJOPOJHAS.

KoBanenTHass xumudeckasi CBsi3b. [[Ba MexaHu3ma oOpa3oBaHUS 3TOHM CBSI3M:
OOMEHHBIM M JOHOPHO-aKIEeNnTOpHbII. OCHOBHBIE MapaMeTphl CBSA3M: IUIMHA,
MPOYHOCTh, YTOJI CBSI3M WJIM BaJeHTHBIM yrojs. (OCHOBHbIE CBOWCTBA:
HACBIIIEHHOCTh, MOJSAPU3YeMOCTh M MTPOYHOCTh. (Crnoco0® mepeKpbIBaHus
AJIEKTPOHHBIX OpOMTANIEH U KiIacCU(PUKALNS KOBAICHTHBIX CBA3EH IO ITOMY
MPU3HAKY: G- U T-CBA3U. KpaTHOCTh KOBAJIEHTHBIX CBsI3€d U KiacCH(pUKAIUS
UX M0 3TOMY IIPU3HAKY: OJJMHAPHBIE, IBOMHBIE, TPOMHBIE, TOJYTOPHBIE.

TuIbl KpUCTANIMYECKUX peleTOK. PU3HYEeCKUEe CBOMCTBA BELIECTB C 3TUMHU
pelieTKkaMu.

HNonHass xuMuueckas CBsA3b, KaK KpaWHHUW Cllydail KOBaJICHTHOW IMOJISIPHOU
cBs3u. VIOHHBIE KpUCTaUIMUECKHE PEIIETKH U CBOWMCTBA BELIECTB C TaKUMH
KpUCTAJUIaMHU.

MerTtannuueckas XMUMHUYECKasi CBS3b, KaK OCOOBI THUN XUMHUYECKOW CBS3H,
CYIIECTBYIOIIMK B MeTaulax M cruiaBax. CBOMCTBA METaUIMUECKOM CBSI3H.
Meramueckue KpUCTAUNIMYECKUE PEUIETKH U CBOWMCTBA BEMIECTB C TaKUMH
KpUCTAJUIaMHU.

Bonoponnas xumuueckas cBsi3b. Ee kimaccuduxarus: MeXMONEKYJISpHas U
BHYTPHUMOJIEKYJISIPHAs. BOJOPOAHBIE CBSA3U. MOJIEKYIsIpHBIE KPUCTAIUINYECKUE
pemietku. buosiormuyeckas posb  BOJOPOIHBIX CBSI3€M B OpraHU3alUU
OHMOIIOIMMEPOB.

KoopauHanuonHbie (KOMIUIEKCHBIE) COSTUHEHUS.

ArperatHoe COCTOsIHHE BelecTBa. YUCThIe BelecTBa U CMECH.

Buer paboT Ha IPaKTUYECKOM 3aHATUU (TIPU HATUYHH )

16

TeopeTuveckue 3aHATUS

1. Buapl XumMuueckoii CBsI3H. KoBanenTHas cBS3b.

2. NoHnHaga cBI3b.

3. BogopoaHas cBsi3b.

4. MeTamnueckas CBSI3b

5. Koopaunanumonnsie (KOMIIJIEKCHBIE) COSTUHEHUS.

NINININIDN

V2
32
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6. ArperatHoe COCTOsSIHHUE BellecTBa. YNCThIE BEIIECTBA U CMECH. 2
IIpakTHYeckne 3aHATHSA 2
1. Xumnueckas cBa3b. CTpoeHHUE BEIIECTBA. 2
CamocTtosiTeibHast padoTa 00y4yarommXxcst
Pabota ¢ yueOHol quteparypoii u UHTepHEeT-pecypcamu.
[ToaroroBuTh coobmenne Ha TeMy «KpaTHOCTh KOBaJIGHTHBIX CBS3EH WU 2
KJacCUpUKalusgd UX MO ITOMY MPU3HAKY: OAMHAPHBIC, JTBOWHbBIC, TPOMHBIE,
110J1yTopHbley. CocTaBlIeHHE KpOCCBOP/A.
Coaep:xanue yue0HOro MaTepuaJia
[Tonstne o aucnepcHbIX cucremax. Kiaccupukamus AUCHIEPCHBIX CHCTEM B
3aBUCUMOCTH OT arperaTHOro COCTOSIHMSI JUCHEPCUOHHOW Cpelsl |
JUCTIEpCHOM (a3pl, a TaKXkKe 1O pasMepy Hx dYactuil. [pyboamcrepcHbie
CHUCTEMBI: SMYJIbCUU U CYCIIEH3UHU. TOHKOJNCIIEPCHBIE CUCTEMBI: KOJUIOUIHBIC
(301M M TenM) M MCTUHHBIE (MOJIEKYJISIPHBIE, MOJEKYJISPHO-UOHHBIE U
nonnble). Oddext Tunnmans. Koarymsuuss B KOJJIOMTHBIX pacTBOpax.
Cunepesuc B Telsx. 5
3HaueHHe NUCTIEPCHBIX CUCTEM B KMBOW U HEKUBOUW MPUPOJIE U MPAKTHUECKOM
JKU3HM YeJIOBeKa. DMYJIbCHUM U CYCIEH3UH B CTPOMTENILCTBE, MHILEBON H
MEAMIMHCKONW MPOMBIIIJIEHHOCTH, KOCMETHKE. brosornueckue, MeIUIUHCKNE

Tema 18. Y TEXHOJIOTMUECKHE CBOMCTBA 30Jiei. 3HaUEHUE T'eJIe B OpraHU3aIMK KUBOU V6

JIHCTIEPCHBIE CHCTEMBI. matepuu. CuHepe3Hc Kak (pakTop, ONpeAesomuil CPOK TOAHOCTH MPOAYKIIUH 35
Ha ocHOBe reneil. CBepThIBaHUE KPOBHU KaK OMOJIOTMYECKHH CHHEPE3UC, €ro
3Ha4YEHHE.
Bupl paboT Ha MpakTUYECKOM 3aHATUH (TPU HAIWYHH)
Teoperuveckue 3aHATHS 2
1. lucniepcHble CUCTEMBbI 2
IIpakTHyeckue 3aHATUSA 2
1. I[ToryueHnue 3MyJIbCUM PACTUTEIBLHOTO Macia U 301151 KpaxMmaiia. 2
CamocrosiTe1bHas padoTa 00y4yaommMXxcst
OMyJIbCUM M CYCHEH3UUM B CTPOUTENIHCTBE, NHUIIEBOM W MEIUIIMHCKOM
IIPOMBIIIJIEHHOCTH,  KOCMETHKE.  buojormueckue,  MEIULUHCKHE U 2
TEXHOJIOTHYECKHUE CBOMCTBA 30JI€H. 3HAUCHHWE Trejied B OpraHu3aliM >KUBOU
MaTepuH.

Tema 19. Coaep:xxanue yueOHOro MaTepuaJia 12 y2
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Xumudaeckue pCaKnuu

Tumb! 1 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUECKUX PEAKIIMH.

Knaccugukanuss XMMAYECKUX PEAaKIUid B OPraHMYECKOW M HEOPraHWYeCKO
xumuu. TTonsaTre o xumuueckoi peakuuu. Peaknuu, uaymue 0e3 U3MEHEHUs
KaueCTBEHHOI'O0 COCTaBa BEILECTB: aJUIOTPONM3ALMS U  H30MEpPHU3ALHUAL.
Peakiuu, uaymmue ¢ M3MEHEHHEM COCTaBa BEIIECTB: IO YUCIY U XapakTepy
pearupyomux ¥ 00pa3yIoUIMXCs BEUIECTB (Pa3ioKeHUs, COCIUHEHUS,
3aMelleHusi, OOMEHa); 10 U3MEHEHUIO CTENEHEHW OKUCIIEHUS JIEMEHTOB; IO
TerioBoMy 3¢dekty (3K30- U IHIOTepMHYeckue); mo ¢asze (romo- u
TeTEPOreHHBIC); 110 HampaBjicHUIO (0OpaThMble W HEOOpaTUMBIE); TIO
MCIIOJIb30BAaHUIO KaTajln3aropa (KaTaJUTHUYECKUE U HEKAaTAIMTUYECKHE); I10
MeXaHU3My (paJuKalbHble, MOJIEKYJIIPHbIC U HOHHBIE).

CKOpOCTbh XMMUUECKHUX PEAKIIMMA.

dakrTopbl, BAMIIOIIME HAa CKOPOCTh XHUMHUYecKOM peakuuu. Ilpupona
pearupyromux BemiecTB. Temneparypa (3akoH Bant-T'odda). Kormenrparws.
Karanuzaroppl M KaTaqu3: TOMO- U TE€TEPOr€HHBbIH, HX MEXaHHU3MBbI.
®epmenThl. OOpPaTUMOCTh XMMHUYECKUX pPEAKIMi. XMMHUYECKOE PaBHOBECHUE.
[losiTHE O XMMHYECKOM pABHOBECHM. PaBHOBECHBIE KOHLEHTPALUH.
JlMHAaMHYHOCTH ~XMMHYECKOro paBHOBecus. DakTopbl, BIMSIOIIME Ha
CMeIlEHHE PAaBHOBECHS: KOHIIEHTpalus, 1aBjieHue, t (mpuniun Jle Hlatense).
Bupl paboT Ha IpakTUYECKOM 3aHATUH (TIPU HAIUYHH)

Teopernyeckue 3aHATHS

1. Xumudeckue PCaKMu U 3aKOHOMEPHOCTHU UX MPOTCKAHUSA

2. PeaKI_[I/II/I, naynume 0e3 M3MEHEHHUS KaUYeCTBEHHOI'O COCTaBa BCIICCTB

3. Peakiuu, uayine ¢ ©3MEHEHUEM COCTaBa BEIIECTB

4. CKOpOCTh XUMHYECKUX PEAKIIHI.

CamocTosiTesibHAsi padoTa 00yyarommXxcst
Cocrasnenue cxembl «Knaccupukanys XUMHUECKUX peaKIIUi».

B OININININ|

34

Tema 20.
PactBopb!

Coaep:xanue yueOHOro MaTepuaJia

Bopna. PacTBopsl. DnekTpoauTryeckas Iucconranus.

ITonssTue o pactBopax. PU3NKO-XMMHMUYECKas MpPHUPOAA PACTBOPEHMS U
pacTBOpOB. B3aummonencTBUE pacTBOPUTENS M PACTBOPEHHOI'O BEIIECTBA.
PactBopumocTh BemecTB. CriocoObl BBIpaKEHUS KOHLIEHTPAIMH PACTBOPOB:
MaccoBast 10Jisl paCTBOPEHHOI0 BeulecTBa (IIPOLEHTHAs ), MOJIIpHasl.

Teopus dIEeKTpONIMTHYECKON qucconuanuu. MexaausM Iucconuanuy BeIecTB

14

y2
33,7
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C pa3sMYHBIMM THUIIAMM XHMHYECKHUX CBs3ed. Bkiaxm pycckux YYeHbIX B
pa3sBUTHE TPEICTABICHUA 00 SJEKTPOIUTHUYECKOW aucconuanuu. OCHOBHbBIE
IIOJIOKEHHUS ~ TEOPUM  DJEKTPOJIUTHYECKOM  auccoumanuu.  CreneHb
AIIEKTPOIIMTUIECKOM Tucconanuu U GakTopsl €e 3aBUCUMOCTH. Jluccoruanus
BoAbl. BonoponHslii nokasarens. Cpena BOJHBIX PacTBOPOB JJIEKTPOJIMTOB.
['maponus xkak oOMeHHBIH nporiecc. HeoOpaTUMBIil THIPONIN3 OPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHUHN U €ro 3Ha4YCHUE B IIPAKTUYECKOU NEATEIbHOCTH
YeJI0BEKa.

OOpatumsiii  ruaponus coseid. CrymenuaTslid ruaponus. I[IpakTuueckoe
IpUMEHEHUE ruaposin3a. ['uaponu3 opraHndeckux BelecTB (OEIKOB, XKUPOB,
YIJI€BOAOB, NOMMHYKIEOTUI0B, AT®) 1 ero 6Guosoruyeckoe U MPaKTUYECKOE
3HaueHue. OMbuIeHUE )XKUpOB. Peakius srepudukanuu.

Bupl paboT Ha NPaKTUYECKOM 3aHATUH (IIPU HAJIMYHN)

TeopeTqucKne 3aHATHSA

1. Bona. PacTBopbI.

2. BHCKTpOJ'H/ITI/I‘leCKaH Jucconuanus.

3. I'mpponus.

IIpakTH4eckne 3aHATHA

1. CriocoOnI BeIpaKeHUsI KOHIIEHTPAIIUH PAaCTBOPOB.

2. DNEKTPOIUTHYECKAS TUCCOIUAITNS.

NINDIEINININ D

CamocrosiTeibHas padoTa 00y4aOMIMXCs

Pemenue 3a1a4 Ha HaX0X/I€HUE MacCCOBOH J10JIM PAaCTBOPEHHOI'O BELIECTBA.
[TonrotoBka k mpakTuueckoi pabdote «lIpuroromieHue pacTBopa 3aJaHHOM
KOHIEHTPALIUN.

CocraBieHHEe ypaBHEHMHM DJIEKTPOJIMTUUYECKON JAMCCOLMAlMM, peakuui
HMOHHOT'O OOMEHa.

[ToaroToBuTh CooOIIEHUE HA TEMY «PacTBOPBI BOKPYT Hac).

Tema 21.
OKHCIINTEIFHO-BOCCTAHOBHUTEIIbHEIE
peaKuuu. IIEKTPOXUMHUUECKUE
MIPOLECCHI.

Coaepskanue yueOHOTro MaTepuaja

OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

Crenens okwuciaeHns. BoccranoButenn wu  okuciautenn. OxuclieHHe |
BOCCTaHOBJICHUE. Baxneimme OKMCIIUTENU u BOCCTaHOBUTEIIU.
BoccranoBurenbHble  CBOMCTBA  METAJIOB  —  MPOCTBIX  BEIIECTB.
OKHUCIUTENbHBIE U BOCCTAaHOBUTEIIbHBIE CBOMCTBA HEMETAUIOB — MPOCTHIX
BEIIECTB. BOCCTAaHOBUTENBHBIE  CBOMCTBA  BEIIECTB, OOPA30BAHHBIX
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JJIEeMEHTaMd B HU3IIEH  (OTPULIATEN]IbHOW)  CTEMEHW  OKUCIIEHUS.
OxucnuTeNnbHbIe CBOMCTBA BEIIECTB, OOPAa30BAaHHBIX IJIEMEHTAMU B BBICIICH
(TOJI0KUTENIBHOM) CTENCHU OKHCJICHHUS. OxucnuTenbHbIe u
BOCCTAHOBUTEJIbHBIE CBOMCTBA BEILECTB, OOpPa30BaHHBIX JJIEMEHTAMU B
IPOMEKYTOUHBIX CTEICHSIX OKHCIICHHUS.

Knaccugukanust OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH.

Peakiuym MeXaTOMHOTO ¥ MEXMOJIEKYJIIPHOTO OKHCIIEHUSA-BOCCTAHOBJICHUS.
Peakuuu BHYTPUMOJEKYJISPHOIO  OKHUCIEHMS-BOCCTAHOBJIEHUS. Peakuuu
CaMOOKHCIICHUSI-CAMOBOCCTAHOBJICHUS (AUCIPONIOPLIMOHUPOBAHUS).

MeToapl  cocTaBiieHHS ~ YPaBHEHMHM  OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. MeToJ1 3JIeKTpOHHOT0 OasaHca.

ONEeKTpOaU3  BOJHBIX  pPacTBOPOB €  PAacCTBOPUMBIMHM  DJIEKTPOJIAMHU.
[TpakTHyeckoe NPUMEHEHUE IEKTPOIIM3a.

Bupl paboT Ha paKTUYECKOM 3aHATUH (IPU HAIWYHMH)

Teopernvyeckne 3aHATHSA

1. OKHCIUTEIIBFHO-BOCCTAHOBUTEIBHEIC pCaKIuu.

N

2. DIEeKTPOIu3.

CamocrosiTesibHas padoTa 00y4YaroIUXCs

Pemenne  BapumaTuBHBIX  3afad. PaccranoBka  kod(PuIMEHTOB B
OKHCJIUTEITLHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUSAX  METOJOM  DJICKTPOHHOTO
OanaHca.

[TpakTH4eckoe MPUMEHEHHUE JJICKTPOJTU3A.

Tema 22.
Knaccudukanus Beniects. [Ipocteie
BEIIIECTBA.

Coaep:xxanue yueOHOro MaTepuaJia

Knaccugukanus npocThix BEIIECTB.

Mertannsl. [lonoxenue meramnos B [lepuoandeckoit cucreme U 0COOEHHOCTH
cTpoeHus ux aromoB. [IpocTeie BelecTBa — METALIbl: CTPOEHUE KPUCTAIIOB U
MeTaJuInyecKas XuMuueckas cBsi3b. O0mmue puzniyeckue CBOWCTBA METAIIOB U
MX BOCCTAHOBUTEIbHBIE CBOMCTBA: B3aUMOAEHCTBUE ¢ HeMeTauiaMu. OKCUIbI
Y TUAPOKCHUJIBI METAILIIOB.

Koppo3sus metainoB. Xumudeckass KOppo3usi. DIEKTPOXUMUYECKAsT KOPPO3HSL.
CriocoObI 3aIUTHl METAIIOB OT KOPPO3HH.

Mertaiiel B mpupoae. IJEKTPOJU3 PacIUIaBOB M PACTBOPOB COEAMHEHMI
METAJIJIOB U €r0 IPAKTHYECKOE 3HAUECHHUE.

Hemertamibl.  [lonokeHue  HEMETAUIOB B MEPHOJMYECKOHM  CHUCTEME,
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OCOOCHHOCTH CTPOEHHMSI UX aTOMOB. DJIEKTPOOTPHUIATENLHOCTb. biaropoansie
ra3bl. DJCKTPOHHOE CTPOCHHE aTOMOB OJarOpOJHBIX T'a30B U OCOOEHHOCTH HMX
XUMHUYECKHUX U PU3NYECKUX CBOMCTB.

Bupl paboT Ha IPAaKTUYECKOM 3aHATUH (ITPU HAIMYHN)

Teopernyeckue 3aHATHS 8
1. Knnaccudukanus npocThIX BEIIECTB. 2
2. Meranibl. 2
3. HemeTammisl. 2
4. Koppo3usi MeTajioB. 2
CamocrosiTeibHasA padoTa 00y4aomMXxcst
CocraBnenne o0oOmaromield TaOMUIBI MO HOMEHKIATYpPE M XHUMHYECKHM
CBOICTBaM OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIMHEHUH. 2
[ToaroroButs mokian Ha Temy: «/cmonapb30BaHHE MHHEPATBHBIX KHCIOT Ha
MPEIPUATHIX PA3TUYHOTO MPOQUIISY.
Conep:xanue yueOHOTro MaTepHaJia
CBoiicTBa OKCUJOB U OCHOBAaHUM.
Bonopongnsie  coemunenus — HemeTtawsioB.  [lonydyenme — ammMuaka |
XJIOPOBOJIOPOJa CHHTE30M U KOCBEHHO. Pu3nueckue cBoricTBa. OTHOIIEHUE K
BOJIE: KHUCIIOTHO-OCHOBHBIE CBOMCTRBA.
CBoiicTBa KUCIIOT U COJIEH.
Heconeobpa3ytonue u coneoOpasytonme okcuibl. KUcmoTel opranndeckue u
HeopraHnueckre. Kuciaorel B CBETE€  TEOPUM  DIIEKTPOIUTHUYECKOM
nuccormanuu. Knaccudukanus OpraHUYeCKUX M HEOPTaHMYECKUX KHCIOT.
Tema 9. OO6mue cBoiicTBa KUCIOT. OCHOBaHUS B CBETE€ TEOPHH JIIEKTPOTUTHUECKON 12 va
OcHoBHbIe KIacChI HCOPTAHMHCCKUX | nyrecormanii. AMMOTEpHbIE OPraHHYECKHE W HEOPTAaHMYCCKHE COSIMHCHHSL. 35
COCAMHCHNH. AMdotepHbie  ocHOBaHUS. AMGMOTEpPHOCTh OKCHJIOB W  THAPOKCHIOB
MEePEXOIHBIX METAJUIOB: B3aUMOJICHCTBHE C KMCJIOTAMH U IEJI0YaMHU.
Comu. Knaccudpukanmuss M XUMUYecKHe CBoicTBa cojeid. OcoOeHHOCTH
CBOMWCTB COJIeil, KHCIIOT
['eneTnueckast CBA3b MEXKIYy KJIACCAMH HEOPTaHUYECKUX COCTMHEHUMN.
EnuncTBO MUpa BemecTs.
Bupl paboT Ha IPAaKTUYECKOM 3aHATUH (ITPU HAIMYHN)
Teopernueckue 3aHATHS 8
1. OcHOBHBIE KJIaCChl HEOPTAHUYECKUX coeAruHEHUN. OKCHUIBI. 2

31




2. OCHOBAHMS U KUCIIOTEL.

3. Conn.

I'eneTnueckas cBsI3b MECXKAY KilaCCaMU HEOPraHUYCCKUX CO@I[I/IHCHI/II‘/'I

HpaKTuquRne 3aHATHSA

1. Kitacchl HEOPraHMYECKUX COCIMHEHUMN.

NINININIDN

CamocrosiTesibHAasi padoTa 00y4ar0IMXcst

CocraBnenue o0oOmarome TaOauIbl MO HOMEHKJIATYpEe M XHUMHYECKHM
CBOMCTBaM OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCAMHEHHH.

[MoaroroButh nokiam Ha Temy «Vcronb30BaHME MHUHEpPAIBHBIX KUCIOT Ha
NPEANPUATHSIX pa3IunaHOro npoduis». Buasl paboT Ha MPaKTUYECKOM 3aHITUH
(mpu HAJIMYMK)

Tema 10.
XUMHS JIEMEHTOB.

Coaep:xxanue yueOHOro MaTepuaJia

XUMUS AIIEMEHTOB. S- P-3JIEMEHTHI.

Bopopona. /IBoiicTBeHHOE mosoKeHUE BoJopoaa B Ilepuoamyeckon cHCTEME.
N3oronsl Bogopoaa. Posib Bogopoaa B ;KMBOM M HEKUBOU IIPUPOJIE.

Bona. Ponb BosibI Kak cpeooOpa3yromiero BenecTBa KIeTKU. JKOJIOTHUECKre
aCIIeKThI BOJONOJIb30BaHU.

Onementsl [A-rpynmel. Illenounsie Metamnbsl. OOmmas XapaKTepUCTHKA
mIeJIOYHBIX MeTayioB. [lomyuenue, Qusnueckue W XUMHUYECKHE CBOWMCTBA
HIEJIOYHBIX MeTaLIoB. [IpupoHbIe COeIMHEHNs HAaTPUs U KaJlus, UX 3HAaYEHUE.
Onementsl [IA-rpynmel.  OOmiass XapakTepuUCTHUKa  IIEIO0YHO3EMENbHBIX
METaJUIOB M MarHusi Ha OCHOBaHUHU MOJOKeHus B llepmonuueckoil cucreme
anemenToB J[.M. MenaeneeBa u ctpoeHuss aroMoB. Kanbluii, €ro moixy4yeHue,
dbusznuecKkue U XUMHUYECKHEe CBOMCTBa. BaxkHelIne COeIMHEHMs KaTbIUs, UX
3Ha4YeHHE U MpuMeHeHnne. Kanbumii B mpupoe, ero 6uosiorudeckast pojb.
XUMHUS JIEMEHTOB: P-3JIEMEHTHI.

AnmroMuHUE. XapakTepUCTHKAa aJIIOMUHUA HA OCHOBAaHWUU TIOJIOKEHHS B
ITepuonuueckoit cucreme snemeHToB .M. MenneneeBa u cTpoeHHss aroma.
[Tony4yenue, puzndeckue 1 XUMHIECKUE CBOMCTBA ATFOMUHUS.

["anorensl. O0MmIas XapaKTepUCTUKA TAJIOT€HOB HA OCHOBAaHUH MX TIOJIOKEHUS B
ITepnonnueckoi cucreme snemeHToB .M. MeHnneneeBa u CTpOEHHsS] aTOMOB.
Baxwnelimure coeMHEHUS TAJIONEHOB, UX CBOMCTBA, 3HAUYCHHUE U IPUMEHEHHUE.
buonornueckas posib rajJoreHoB.

XanpkoreHbl. OOmas XapakTEpUCTUKA XaJbKOTEHOB HA OCHOBAaHUU HX
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nonoxenus B Ilepuommueckoit cucreme snementoB [[.M. MenneneeBa u
CTpOEHHS aTOMOB. XaJIbKOI'€HbI — IIPOCThIE BelecTBa. Amtorponus. CtpoeHue
MOJIEKYJT aJUIOTPONHBIX MOAUUKAUUA M HX CBOWCTBA. XallbKOTEHBI B
IIpUPOJIE, UX OMOJIOrUYECKast poJlb.

OneMmeHThl VA-Tpynmbl. O0mas XxapakTeprucTUKa 3JIEMEHTOB 3TOW I'PYIIbI HAa
OCHOBaHMM MX moyoxeHus B Ilepmommueckon cucreme siemenros [I.1.
MenpaeneeBa u ctpoeHus aToMoB. CTpOeHHE MOJIEKYJIBI a30Ta U aJUIOTPOIHBIX
Momudukanmii - dpochopa, ux ¢QuzMUeckHe W XUMHYECKHE CBOWCTBA.
Bognoponusie coennnenus anemMeHToB VA-rpymmbl. Okcuabl azoTta u Gocdopa,
COOTBETCTBYyIOIME MM KUCIOTHL. Comu 3TUX KHCIOT A30T U ¢dochop B
pHUpoJie, UX OHOJIOTHYecKast poib.

OnemenTtsl [VA-rpynmnel. OOmiast XapakTepuCcTUKa 3JIEMEHTOB 3TOM IpYMIbI Ha
OCHOBaHMM HX mnoJsioxkeHus B llepuommueckon cucreme snementos J[.H.
MeHnneneeBa 1 CTpOEHUS aTOMOB. YTJIEPO U €70 aJUIOTPOIIHS

XUMHS 3JIEMEHTOB: (-371eMCHTBI.

Ocobennoctu crpoenust aromoB d-3nementoB (IB-VIIIB-rpynmn). Menp, nuHK,
XpOM, KeJe30, MapraHell - IPOCThIe BEIIECTBA, UX (PU3NYECKHE U XUMHUYECKHUE
CBOMCTBA.

Bupl paboT Ha NPaKTUYECKOM 3aHATUH (ITPU HAJIMYHN)

TeopeTuquKue 3aHATHSA

1. X¥MHS IIEMEHTOB. S- P-2JIEMEHTHI.

2. X¥MHUS JIEMEHTOB: P-DJICMCHTBI.

3. Xumus 351eMeHTOB: 0-371eMEHTHI.

IIpakTH4eckue 3aHATHA

1. S-oyeMeHTHI U P-9JICMCHTHEI, d-piIeMeHTEI U UX COCIMHCHUA.

NINDINDINN OO

CamocrosiTesibHasi padoTa 00y4ar0IMXCs
CocraBieHre TaONUIIbI IO XUMAYECKUM CBOMCTBAM XMMHUYECKHUX AJIEMEHTOB U
UX COEINHEHHI.

Tema 11.
XUMUS B )KU3HU 00IIECTBA

Coaep:xkanue yueOHOro Marepuaja

XvuMusg B KU3HH oOmiectBa. XUMHUS M TNPOU3BOACTBO. XHUMHUECKas
MPOMBILIUIEHHOCTh M XUMHUYECKHE TeXHOJOTUU. ChIpbe IsI XUMHUYECKOM
MPOMBIIIUIEHHOCTH. Bojga B XMMHUUYECKOW NPOMBIIIJIEHHOCTH. JHEPrus IJist
XUMUYECKOTO  NIpou3BojAcTBa.  HaydyHble  NPUHUHUIBI  XHMHYECKOTO
MPOU3BOJACTBA. 3alllUTa OKpY)KAONIEH Cpeabl W OXpaHa Tpyda MOpH
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XUMHUYECKOM IPOU3BO/ICTBE.
Bupl paboT Ha IPAaKTUYECKOM 3aHATUH (ITPU HAIMYHN)

TeopeTuveckue 3aHATHUS

1. XuMus B )KU3HU OOIIIECTBA.

CamocTtosiTeJibHAsi padoTa 00y4yaroImMxcst
Hay4nple TpHHIUOB XUMUYECKOTO TMPOW3BOJCTBA. 3alllUTa OKPY>KaroIei
Cpenbl U OXpaHa TpyJAa MPU XUMUYECKOM ITPOU3BOICTBE.

Tema 12.
XUMUA ¥ NOBCENHEBHAS KU3Hb
4eJI0BEKA.

Copaep:kanue yueOHOro MarepuaJja

XuMHUs U TIOBCEIHEBHas W3Hb 4YenoBeka. Jlomamnss anteka. Cpexacrsa
JIMYHOM TUTHUEHbl M KOCMETHMKH. XUMHS M numa. MapkupoBKa ynakoBKa
MULIEBbIX U TUTHEHUYECKUX MPOAYKTOB U YMEHUE UX YUTATh.

Bupl paboT Ha IpaKTUYECKOM 3aHATUH (TIPU HAIMYHMH)

Teopernvyeckne 3aHATHSA

1. Xumusa u IIOBCCAHCBHAA )XM3Hb YCJIOBCKA.

CamocTosiTesibHasi padoTa 00y4yaroImMxcst
[ToaroroBuTH MOKIIA HA TeMbI «POJIb OTEYECTBEHHBIX YUEHBIX B CTAHOBICHUU
nu pa3BI/ITI/II/I XUMHN)), ((.HeKapCTBeHHI)IC npenapaTbI».

\
34

ITpomexyTouHas aTTecTanus (IIpu
IIPOBECHUH MPOMEKYTOUHOMN
aTTecTalllu 3a CYET BPEMEHH,
OTBEJCHHOT'O Ha OCBOCHHE
JACITUTIIIUHBI)

JK3aMeH B MEPBOM H BO BTOPOM ceMecTpax.
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3.YCJIOBHUSA PEAJIM3ALIUA TPOTI'PAMMBI IUCIIUTIJINHBI
1. 02 XUMuUs

3.1. Tpe6oBaHus K MAaTePHAIbHO-TEXHHYECKOMY 00ecreyeHnIo

Peanuzanus nporpammel aucuuiuinasl [1/1. 02 Xumus npennonaraer Hamuuue yueOHOTO
KaOuHeTa XUMUU

OobopynoBanne yueOHOro KabuHeTa:

-[10Ca0YHbIE MECTA 10 KOJMYECTBY O0yUaIOLINXCS;

-paboyee MeCTO Mperno/1aBaTes;

-KOMIUIEKT y4eOHO-METOIMYECKUX U Pa3AaTOUYHbIX MAaTEPUAJIOB 10 AUCLHUIIIMHE.
TexHun4veckue cpeacTBa 00yyeHus :

-3KpaH;

-MYJIbTUMEIUIHBIN TPOECKTOP.

3.2. UndopmanuonHoe odecrnieyenne o0yueHust

Ilepeyenb yueOHbIX M3aaHNH, UHTEpHET-pecypcoB, JONOJIHUTEIbHON JTUTEPATYPHI

OCHOBHBIE HICTOYHUKH:

1. Epoxun, IO.M. Xumus mia npodeccuil U CHEHMATBHOCTEH TEXHUYECKOTO U
ecTecTBEHHO-HayuHoro mpodwiei: ydeOnuk / FO.M. Epoxun, W.b. KoaneBa. - Mockaa:
Axamemus, 2018. - 496 c.

JlonmomHUTEIbHBIE UCTOYHUKHU:

1. Tabpuensn, O.C. Xumusa i1 npodeccuid W CHEMUATBHOCTEH COIMAIbHO-
SKOHOMHYECKOTO M TymaHuTapHoro mpodwiei: yueonuk misi CIIO/ O.C. T'abpuensu, W.T.
OctpoymoB. - M.: Akagemus, 2015. — 208 c.

WuTepHer-pecypcebl (IIpU HATUYUN):

1. Xumus [DnexTpoHHBINA pecypc]: yueOnoe nmocodue / coct. I'. FO. Boctpukosa, E. A.
XopoxopauHa. - BopoHex : BOpOHEXKCKHI TOCYyJapCTBEHHBIH apXHTEKTYpPHO-CTPOUTEIbHBIN
yauBepcurer, OBC ACB, 2015. - 92 c¢. - DOBC «IPRbooks» - Pexum pocryna:
http://www.iprbookshop.ru/59133.html

3.3. O0uue TpedOBaHUS K OPraHU3aALMU 00Pa30BaTeJIBLHOI0 Mpolecca

OOyueHue nNpoBOJUTCS C UCIOIBb30BAHUEM PA3IMUHBIX TEXHUUYECKUX CPEACTB 00y4eHus,
METOAMYECKHX TPUEMOB TIPOOIEMHOr0 OOy4YSHHs, HWMHTAIMOHHBIX W HEUMHUTALMOHHBIX
Mojenell npoecCHOHAIbHOW JAEATeNbHOCTH, JENOBBIX HUIP, «MO3TOBOrO HITypMay, pabOThI
«MaJBIMUY» TPYIIAaMH, WHIWBUAYAILHOTO HAIPABICHHOTO OOYUEHUS W T. 1. (nepeducisiomcs
MemoOobl 00yUeHUS, BO03MONCHbIE NPU UZVHEHUU OAHHO20 MOOYJIA).
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM
JUCHUIIJIMHBI I11. 02 XUMUSA

PesyabTaThl 00yyeHus

Kpurtepuu ouenku

MeToabl OLIEeHKH

V1 - Ha3pIBaThb W3YYEHHbIE BELIECTBA II0

«TPUBUAIBHOW» WM  MEXKIYHApOIAHOU

HOMEHKJIaTypaM;

V2 - onpenensith BaJIGHTHOCTh U CTENEHb
OKHCIICHUS XUMHYECKHX 3JIEMEHTOB, THII
XMMHYECKOM CBSI3M B BOJHBIX pPacTBOPAX,
OKHUCIIUTENb u BOCCTaHOBUTENb,
HaIlpaBJICHUE CMELIEHUs PAaBHOBECHS O]
BIIUSIHUEM pa3IMYHBIX (bakTopoB,

HU30MEPLI W T'OMOJIOTH, IMIPUHAAJICKHOCTH

BCIIIECTB K pa3HbIM Kjaccam
HCOPraHNYCCKUX u OpTraHu4YCCKUX
COCIMHCHHI,

VY3 - xapakTepu30Bath: S-, P-, d- 3JEMEHTBI
II0 HUX IIOJIOKCHHUIO B HepHOI[H'—ICCKOﬁ
HA.N. MenneneeBa; oOmme

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

CUCTEMC

HCOPIraHUYCCKUX u
CO@HHHGHHﬁ; CTPOCHHUC n
OpraHU4YCCKHUX COCHHHCHHﬁ;

OpraHUYEeCKHUX
CBOMCTBA

ZU
IKCIICPUMCHT

XUMHUYECKUN
pacro3HaBaHUIO

BBIIIOJIHATD
o
BayKHEHIITHX HCOPTaHUYCCKUX n

OpPraHn4€CKuUX BCIICCTB,

V35 - npoBOAUTH pacyeTbl MO XUMUYECKUM
dhopmynaM U ypaBHEHHUSM PEaKIIUii;

V6 -

ITIOHUCK

OCYIIECTBIISITh  CaMOCTOSITEIIbHBIN
XUMHUYECKOH  HH(popManuu C
WCIOJIb30BAaHUEM DPA3JIMYHBIX UCTOYHHUKOB
(cipaBOYHBIX,

Hay4YHBIX W  HAy4YHO-

IMOIMYJIAPHBIX H3I[3HPII71, KOMITBIOTCPHBIX

0a3 nTaHHbIX, pecypcoB MHTEpHEeTA);

vy7 -
3HaHUA U YMCHHA B HpaKTquCKOf/'I
JIeSITEIbHOCTH U IIOBCEOHEBHOM KU3HU.

UCIIOJIb30BaTh  MPHUOOPETEHHBIE

Onenka «OTIIMYHO»
BBICTaBJIISICTCSA
oOyuarolemycs, ecii OH

rIy0OKO ¥ TPOYHO
YCBOWJI ~ HPOrpaMMHBIH
Marepual Kypca,
MICYEPITBIBAOLIIC,

MOCTIeIOBATEIbHO, YETKO
U JIOTHYECKH CTPOMHO €ro
U3JIaraeT, yYMEeT TECHO
yBSI3BIBATH ~ TEOPHUIO  C
MPAKTUKOMH, CBOOOJTHO
CIpaBIsieTCs C 3a7adyaMu
u BOIIPOCaMH, HE
3aTpyIHSETCS C OTBETAMHU
npu BUJIOM3MCHCHUN
3a/laHui, MIPaBUIIBHO
00OCHOBBIBAET IMPUHSATHIE
peleHus, BIIaJICET
Pa3HOCTOPOHHUMU
HaBbIKAMH W TpHUEMaMU
BBITIOJTHCHUS
MPAKTUYECKUX 3a7ay;
OLIEHKa «XOpOIIO»
BBICTABIISICTCS
oOyyJaromiemMycsi, €ciii OH
TBEPAO 3HAET MaTepual
Kypca, TPaMOTHO W TIO
CYILIECTBY H3JaraeT ero,
HE JIOTTyCKast
CYILIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha
BOIIPOC, MIPaBWIIBHO
IPUMEHSIET
TEOPETUICCKHE
MIOJIO’KEHUS TIPH PEIICHUN
MPAKTUYECKUX BOIPOCOB
u 3anad, BIIaJIeeT
HEOOXOIMMBIMHU
HaBBIKAMH M TPHUEMaMH
WX BBITOJIHCHUS,;

OIICHKA
«YIIOBJIETBOPUTEIHLHOY
BBICTABIISICTCS
oOydJaromiemMycsi, €Cii OH
MMEeT 3HAHUS TOJBKO
OCHOBHOT'O MaTepuaia, HO
HE YCBOWJI €r0 JETaleH,

DKcnepTHas
OIICHKA
NEATeTbHOCTH
o0yJarmuxcs
IIPH  BBITIOJIHCHUH
u 3aIuTe
pe3yIbTaTOB
MPAKTUICCKHIX
3aHATHH,
BBITIOJTHCHUH
JIOMAIITHUX PadoT,
ompoca,
pe3yabTaToOB
BHEAYAUTOPHOMN
CaMOCTOSTEIIbHON
paboTsl
oOyuaroruxcs,
KOHTPOJIBHBIX
paboT u Jpyrux
BUJIOB TEKYIIETO
KOHTPOJISA U T.II.
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JOIyCKaeT HETOYHOCTH,
HEJIOCTaTOYHO
IPaBUIIbHBIC
(bopMyIHPOBKH,
HAPYLICHUS] JIOTHYECKOM
HOCIIeIOBAaTENFHOCTH B
M3JI0KCHUH

IPOTPaMMHOI0
MaTepUuala, HCIbITHIBACT
3aTpyAHECHUS npu
BBIIIOJIHEHUU

MPAaKTUYECKUX 3a/1a4;
OLIEHKA
«HEYIOBJIETBOPUTEIHHO

BBICTaBJIICTCS
o0yyaromemycs,

KOTOPBII HE 3HaeT
3HAYUTECITLHOU qacTu
IPOrpaMMHOTO
Marepuaa, JOMYCKaeT

CYIIECTBCHHBIC OMIMOKH,
HEYBEPEHHO, C OOJIbIIIMMHU
3aTpyJIHEHUAMH  peraeT
NPaKTUYCCKHE 3aJauu
WIH HE CIpaBJsIETCS C
HUMH CaMOCTOSITEJIBHO.

31 - posb XUMHUU B €CTECTBO3HAHUH,

32 - BayKHEHIIINE XMMHYECKHE TTOHATHS,

33 - 0CHOBHBIE 3aKOHBI XUMUH;

34 - OCHOBHBIE TEOPUH XUMUU;

35 - xnaccuuKanuioo U HOMEHKIATypy
HEOPraHUYECKUX U OpraHUYeCKHUX
COECIUHEHUI;

36 - IpUPOJHBIE HICTOYHUKH
YTJIEBOAOPOAOB M CIIOCOOBI X
nepepadoTKH;

37 -
HCIIOJIb3YCMBIC B ITPAKTUKCE.

BCIIECTBA U MaTCpHaJIbl, MHUPOKO

Onenka «OTJIINIHOY
BBICTABIISICTCS
o0ydaroemycsi, €clii OH
rIy0OKO M IIPOYHO
YCBOWJI  IPOTrpaMMHBIH
MaTepua Kypca,
HCUEPIIBIBAIOLIE,

MOCIIeIOBATENBFHO, YETKO
¥ JIOTUYECKH CTPOIHO €ro
U3JIaraeT, yMmeeT TEeCHO
YBA3LIBATDH TCOPpHIO Cc
NPaKTUKOM, CBOOOJTHO
CIIpaBIIIeTCS C 33/1a4aMH
" BOIIPOCAaMH, HE
3aTPyIHSIETCS] C OTBETAMU
pu BUJIOM3MEHEHUH
3a/1aHU, [IPaBUIILHO
00OCHOBBIBAaET TPHUHSITHIC
pelieHus, BJIaJIeeT

DKcnepTHas
OLICHKA
JESATEIIBHOCTH
o0ydJaronmxcs
IIPU  BBIIIOJIHEHNUU
U 3aIuTe
pE3yJIbTaTOB
MPAKTUYECKUX
3aHSATHH,
BBITNIOJTHEHUH
JIOMAIIHUX padoT,
orpoca,
pe3yJIbTaToB
BHEAYAUTOPHOMN
CaMOCTOSATEIBHON
paboTHI
oOyyJarouxcs,
KOHTPOJIbHBIX
paboT U Apyrux
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Pa3HOCTOPOHHUMU
HaBBIKAMU H TPHUEMAMH
BBITIOJTHEHUS
MPAKTUYECKUX 3a71a4;
OLICHKA «XOPOILIO»
BBICTABIISICTCS
oOyuarolemycs, eciu OH
TBEPJO 3HACT MaTepual
Kypca, TpaMOTHO M 1O
CYIIECTBY H3JaraeT ero,
HE JIOITyCKast
CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha
BOIPOC, MIPaBUIBHO
IPUMEHSIET
TEOPETUIECKHE
MOJIO’KEHUS TIPU PEIICHUN
PAKTHYECKUX BOIPOCOB
u 3amad, BIIAJICCT
HEO0OXOIMMBIMU
HaBBIKAMH W TIPHEMaMU
UX BBIIOJTHEHHUS;

OIICHKA
«YIOBIETBOPUTEIHLHO
BBICTABIISICTCS
oOyuaroiemycs, ecii OH
UMEET 3HAHWS  TOJIKO
OCHOBHOT'O MaTepHasa, HO
HE YCBOWJ €ro JeTalei,
JIOTYCKaeT HETOYHOCTH,
HEJI0CTaTOYHO
MPaBUIbHBIE
(hopMyIIHpOBKHY,
HApYIICHUS JIOTUYECKOU
MOCIIEZIOBATEIILHOCTH B
U3TI0KEHU T

MIPOTPaMMHOI0
MaTepuaya, WCIbITBIBAECT
3aTpyIHECHUS npu
BBITIIOJIHEHUH

IMPAaKTUYCCKHUX 3a1a4,
OIICHKa
CHEYAOBJCTBOPUTCIILHO»

BBLICTaBIISIETCSA
oOyyJaromemycs,

KOTOPBI HE 3HACT
3HAYUTETLHON qacTUu
MPOTPaMMHOTI0

MaTepuaia,  JOIyCKaeT
CYIIECTBEHHBIE OMIMOKH,
HEYBEPEHHO, C OOJIBIITIMHI
3aTPyJHEHUSIMU  pelIaeT

BUJOB TEKYIIEro
KOHTPOJISL
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IMPaKTUYCCKHE 3aga4un
WM HC CIHpPaBIACTCA C
HHUMH CaMOCTOATEIBHO.

5. ATATITAIIASA PABOUYEM ITPOT'PAMMBI ITPU OB YUEHUH UHBAJINJIOB
nJjin C OrPAHUYEHHBIMU BO3MOXKHOCTAMMUA 3/10POBbS

Ananrauus paboueld mporpammbl npodeccuonanbHoil mucruruivabel 1], 02 Xumus
MPOBOJUTCA TMPH peaTu3aliK aJalTUBHOW 00pa30BaTENbHONM MPOrpaMMbl — TMPOTPAMMBbI
MOATOTOBKU CHELUAIUCTOB CpeAHEro 3BeHa no cneuuanbHocTy 36.02.01 Berepunapus B mensx
obOecrieueHusT TpaBa HMHBAIMAOB W JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbSI Ha
noslyueHue NpohecCHOHATBFHOrO O0pa30BaHUs, CO3IAHHMS HEOOXOAMMBIX ISl TOTy4YEHHS
cpeaHero mnpo(ecCHOHAIBHOTO O0pa30BaHMs YCIOBUHM, a Takke 00ecredeHMs] JTOCTHKEHUS
OoOy4JarloIMMUCS WHBATUAAMU M JIMIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS
pe3yabTaToB (OPMHUPOBAHUS MPAKTUIECKOTO OTIBITA.

Ooopyoosanue yuedno2o kKadunema Xumuu 0131 00y4aAOWUXCA C PAZTUYHBIMU
8UOAMU O02PAHUYEHUA 300P08HA

Ocnamenne kabunera XWUMHHM JOJDKHO OTBeYaTh OCOOBIM  00pa3oBaTeNbHBIM
MOTPEOHOCTSIM O0YYAIOIINXCSI MHBAIHMJIOB U JIUIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 370POBBSL.
KaGuner nomkeH OBITh OCHAIIEHBI O0OOPYJOBaHHMEM U Y4€OHBIMH MECTaMU C TEXHUYECKUMH
cpencTBaMu OOy4eHHS I 00YUaIOIIUXCs ¢ Pa3IMYHBIMUA BHIAMH OTPAHUYEHUN 3I0POBBSI.

Kabuner, B koTopoM 00yuaroTcs JHIla ¢ HAPYIIEHUEM CITyXa JIOJDKEH ObITh 000pya0BaH
paIloOKIacCcOM, KOMITBIOTEPHOM TEXHUKOW, ayAMOTEXHUKOW, BUICOTEXHUKOM, SJIEKTPOHHOM
JIOCKOW, MYJIbTUMEUWHON CUCTEMOM.

Jiga  cnaboBuasmmx oOydaroIIMXCS B KaOMHETE IpelycMaTpUBalOTCA IMPOCMOTP
yIaJeHHBIX OOBEKTOB TPU TIOMOIIM BUICOYBEIMUYUTENCH Jid YJAJIEHHOTO TMPOCMOTpA.
Hcnons3oBanne bpalineBCKOW KOMIIBIOTEPHOW TEXHHMKH, JJEKTPOHHBIX JIyI, MpOrpamm
HEBU3YAIBHOTO JIOCTyNMa K WH(OpPMAIUM, TEXHUYECKHX CPEICTB MpHeMa-lepeaadn yueOHOU
UH(POPMALIUHU B IOCTYIHBIX (OpMax.

Jlia oOyyarouxcs ¢ HapylIeHHEM OINOPHO-ABUTATEIbHOIO amrapaTa KaOMHEeT JOJIKEeH
OBITH 000PYIOBAH MEPEABUKHBIMU PETYIUPYEMBIMU MAPTAMU C HCTOYHUKOM MUTAHUS.

BrlmieykazaHHoe ocHallleHHEe YCTaHaBJIMBAETCA B KaOMHETE NMPU HaJIMYUU 00yJaromuxcs
M0 aanTUPOBAHHOW 00pa3oBaTeNbHON MPOrpaMMe C Y4E€TOM HMEIOMIETOCs THIa HapyIICHUI
3I0POBBS y 00yJaromerocs.
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Opzanu3zayusa npakmuku o00y4aowuxca UHEAIUO08 U JIUY C O0ZPAHUYEHHBIMU
603MONCHOCMAMU 300P0BbA

@®opma mpoBeneHHs Y4€OHOH M TPOM3BOJACTBEHHOM NPAKTUKUA YCTAaHABIMBACTCS C
y4€TOM OCOOEHHOCTEH ICUXO(pU3NYECKOTO Ppa3BUTHUS, HMHIAUBHUIYaJIbHBIX BO3MOYKHOCTEH H
COCTOSIHUSL 3/I0OPOBbSI OOYYAIONIMXCS MHBAJIUAOB M JIMI] C OrPAaHMYCHHBIMH BO3MO>KHOCTSIMHU
3JI0POBB.

[Tpu onpeneneHrH MECT MPOXOXKACHHUS MPAKTUKU I TAHHOW KaTEropuu 0OydYaroInXCs
HEOOXOJMMO YYMTHIBaThb PEKOMEHJALMM, JaHHbIE [0 pe3yibTaTaM MEAMKO-COLUAIbHOM
OKCHEPTHU3bl, COACPKAIICWCs B HMHIUBUAYAJbHOW THporpaMme peaOwWiIMTaluy WHBAIUAA,
OTHOCHUTEJIbHO PEKOMEHI0BaHHbIX YCIOBUHM U BUJIOB TPYAA.

IIpu HeoOXoaAMMOCTH JUISI  MPOXOXKAEHHUS TMPAKTHKH WHBAIAJAMU  CO3JIAIOTCS
crenuanbHble paboyre MecTa C Y4eTOM HapyUIeHHbIX (YHKLUUS M OrPaHUYEHUH HX
KU3HEICATEIIbHOCTA B COOTBETCTBUM C TpPEOOBaHHMSMH, YTBEPXKICHHBIMH IPHKA30M
MunuctepctBa Tpyaa Poccun ot 19.11.2013 r. Ne 685H.

Hugopmayuonnoe u memoouueckoe obecneuenue 00y1arOuuxcs

Hoctyn kK MH(GOPMaMOHHBIM U OubOauorpaduyeckuM pecypcam, yKa3aHHbIM B II. 3.2.
paboueii mporpaMMel, JODKEH OBITH MPEICTaBlIeH B OPMax, aJallTUPOBAHHBIX K OTpPaHIHYCHHSIM
3JI0pOBbsl 00YUAIOIIMXCSI UHBAIKU/IOB U JIUI C OTPAHUYECHHBIMU BO3MOXHOCTSIMU 3/I0POBbSL:

JUig au1 ¢ HapyIIeHUsIMU 3peHust (He MEeHee OJJHOTO BUJIA):

- B Ie4aTHON (opMe yBEJIMYEHHBIM HIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina;

- B Ie4aTHOH opme Ha si3pike bpaiins.

JUst I ¢ HapyLIeHUsIMHU CiTyXa:

- B Me4aTHOU (hopme;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

JUig nu1 ¢ HapyIIeHUsIMU OIIOPHO-JIBUTaTEJILHOTO arnapara (He MeHee OJTHOTO BUA):

- B IEYaTHOH opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

Jljig U1l ¢ HEPBHO-TICUXUYECKUMH HapyILIEHUsIMH (PaccTpOCTBO ayTHUYECKOIO CHEKTpa,
HapylleHHe ICUXUYECKOro pa3BUTHs) (He MEHee OJJHOTO BUA):

- HCIIOJIb30BaHHUE TEKCTA C WIUTFOCTPALIUSIMU;

- MyJIbTUMEIUIHbIE MaTepUaIbI.

Bo Bpems camocCTOSITENbHOM MOATOTOBKM OOydYaromyecss HHBAJUAbl W JHLIA C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pPOBbSl JTOJDKHBI OBITH OOECIEUYeHBl JOCTYIIOM K CETH
Nurtepner.

Dopmbl u Memoovl KORMPONA U OUEHKU Pe3yTbmamos 00yuenus

[Ipumensiemble npu peanuzauuu padoueit nporpammsl [1/1.02 Xumus Gopmsl 1 MeTOABI
KOHTPOJIS IPOBOJATCS C YUETOM OIPAaHUUEHUS 3/10pOBbs 00YyJaOLIHXCS.

[lenbto TeKylIEro KOHTPOJS SIBISIETCS CBOEBPEMEHHOE BBISBICHHE 3aTPyJHEHUH U
OTCTaBaHMA OOY4YaIOLIerocs ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMU 3/I0pOBbSI M BHECEHUE
KOPPEKTHUBOB B YUE€OHYIO 1€ TEIBHOCTb.

@dopma NPOMEXKYTOUHOM AaTTeCTAllUM YCTAHABIMBAETCA C YYETOM HHIUBUIYAIbHBIX
NCUXO(U3UUECKUX OCOOCHHOCTEH O0OydarolmuXcsi WHBAIMAOB U JIMI C OrPaHUYCHHBIMU
BO3MOXHOCTSIMHM 37I0pOBbsl (YCTHO, NMUCHBMEHHO Ha Oymare, MHCbMEHHO Ha KOMIIbIOTEpe, B
dbopMe TeCcTUPOBaAHUS U T.I1.).

ITpu npoBesieHNN TPOMEXKYTOUHOM aTTeCTalluy 00yJaroIeMycs IPel0CTaBISIETCs BpeMsI
Ha TOJTOTOBKY K OTBETYy, yBEJIIMYEHHOE He Oojiee 4eM B TPHU pa3a YCTAHOBJIEHHOTO JUIS
MOJTOTOBKU K OTBETY 00yYarOIMUMCS, HE UMEIOIIUM OTPaHUYEHUN B COCTOSTHUH 3/10POBbSI.
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7. JUCT BHECEHHBIX U3MEHEHHU

JlomosiHeHns1 M U3MeHeHMs B padoueii mporpamMmme

3a / Y4eOHbIi roj

B pa6ouyro mporpammy I1J1. 02 Xumus

o cueruanbaocTy 36.02.01 Berepunapus

BHOCATCA CICAYIOIHNE JOIMMOJIHEHUA U U3MCHCHUA !
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