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1. TACIIOPT PABOYEM NPOT'PAMMBI YYEFHOU JUCHUTLIAHBI
ILI. 02 XUMUA

1.1. O6sa1acTh NpUMEHEHUs1 MPOTrPaAMMBbI
Pabouass mporpamma yueOHOW muctmmiuabl [1JI. 02 Xumus sBIsSETCS COCTABHOM YacCThIO
OCHOBHOM mpodeccCHoHaTbHON 00pa30BaTeIbHON MPOrpaMMbl MOJIMTEXHUUYECKOTO KOJIIEIKA
OI'bOY BO «MI'TY» B cooTBeTCTBUHU C (peliepajIbHBIM TOCYJapCTBEHHBIM 00pa30BaTebHBIM
CTaHJapTOM cpeaHero mnpodeccuoHanbHOro obOpazoBanus (maee — DIOC CIIO) mo
cneunanbHocTh 38.02.05 ToBapoBeneHue U HKCIEPTH3a KauecTBa MOTPEOUTENLCKUX TOBAPOB:

1.2. MecTo y4eOHOH TMCHUIUVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl

Juctmmmna I1. 02 Xumus B npodecCHOHAIBHOM JAEATENIbHOCTH OTHOCHUTCA K
npoGUIBHBIM TUCIUTLINHAM 00111€00pa30BaTEIIFHOTO ITUKJIA.

1.3. Lesan u 3a8a4M JUCHUILIMHBI — TPe0OOBAHMSA K Pe3y/IbTAaTaM O0CBOCHUS
AMCUMILIUHBI

OcBoenue conepxanus yueOHou aucuuranab [1]]. 02 Xumus obecrieunBaeT JOCTHKECHHE
00y4aroIMMUCS CIIEIYIOINX Pe3yabTATOB:

a) TUYHOCMHDbBIX:

- YyBCTBO F'OPJIOCTH U YBAKEHHUSI K HICTOPUU U TOCTH>KEHHUSIM OT€UECTBEHHON XMMUYECKOMN
HAYK{; XUMHUYECKH TPaMOTHOE IMOBeJeHHE B MPOPECCHOHATIBHON AESATEIbHOCTH U B OBITY IpHU
oOpallleHuH ¢ XUMUYECKUMU BEIIeCTBaMHU, MaTepuaiaMy U MpoLeccami;

- TOTOBHOCTH K NMPOJODKEHUIO 00pa30BaHuUs U MOBBIICHUS KBATU(HUKAIIMKA B N30paHHON
npodeccuoHaNbHOM JeSTeNbHOCTH U OObEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIETSHIIUN
B 3TOM;

- YMEHHUE HCIIOIb30BATh JOCTUKEHUS COBPEMEHHOW XMMHYECKON HAYKH M XMMHUYECKUX
TEXHOJIOTUH [UIs TIOBBIMICHHSI COOCTBEHHOTO WHTEIUIEKTYaJbHOI'O pa3BUTUS B BBIOPaHHOM
npodeccuoHaNbHOM e TEIbHOCTH;

0) memanpeomemnuix:

- HCIIOJIb30BAaHHWE PA3JMYHBIX BHJIOB IO3HABATEIBHON [JEATEIBHOCTH U OCHOBHBIX
MHTEJJICKTYalbHBIX Olepanuii (TTOCTAaHOBKU 3adaud, (OpMyIHpOBaHUS TUIIOTE3, aHAIHW3a U
CUHTE3a, CpaBHEHHs, OOOOIIEHUs, CHUCTEMAaTH3al[MH, BBIBICHHUS MPUUYUHHO-CIEICTBEHHBIX
CBsI3€H, MOMCKa aHAJIOTOB, (POPMYTUPOBAHHS BEIBOJIOB) JJIS PEIICHUS IIOCTABICHHOM 3a/1a4H;

- IpUMEHEHHNE OCHOBHBIX METO/I0B MO3HAHUS (HA0I0IeHNU s, HAYYHOT0 AKCIIEPUMEHTA) JJIs
U3YyUEHHs] PA3JIMYHBIX CTOPOH XHMHYECKHX OOBEKTOB M MPOIECCOB, C KOTOPHIMH BO3HHKAET
HEO0OXOIMMOCTh CTAIKUBATHCA B PO eCCHOHATBHOM cdepe;

- HCIIONB30BAHKUE PA3UYHBIX MCTOYHUKOB JUISI MOJYYCHHUS XUMHUYECKOW WH(OpMAIINH,
YMEHUE OLEHHUTh €€ JIOCTOBEPHOCTh JUI1 JOCTHXKEHHS XOpOLIMX pe3yiIbTaTOB B
npodeccuoHaabHOM cdepe;

8) npeomemmuwbix:

- cOPMUPOBAHHOCTH MPEJICTABICHHUI O MECTe XUMUHU B COBPEMEHHOW HAyYHOU KapTHUHE
MUpa;

- MOHMMAaHHE POJIM XUMHUHU B POPMHUPOBAHUU KPYT0o30pa U PYHKIIMOHATHHON IPaMOTHOCTH
YeJI0BeKa JJIs pelIeHUs IPaKTUYECKHX 3a/1a4;

- BIIQJICHUE OCHOBOMOJIATaIOIMMU XUMHUYECKUMHU TOHSITHSMHU, TEOPUSMHU, 3aKOHAMU M
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHME XMMUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;

- BJIQJICHUE OCHOBHBIMM METOJAMHU HAy4yHOIO IIO3HAHMS, HMCIOJIb3YEMBIMH B XHUMUHU:
Ha0JI0/IeHue, ONUCaHNe, U3MEPEHHUE, SKCTIEPUMEHT;

- yMeHue 00padaThiBaTh, 00BSICHATH PE3YIbTAThI POBEJICHHBIX OMBITOB U JIEIAaTh BBIBOIBL;
TOTOBHOCTb U CIOCOOHOCTH MPUMEHSATH METO/IbI TO3HAHUS MPU PEILICHUH MPAKTUYECKUX 3a/1a4;

- ¢(OpMHUPOBAHHOCTh YMEHUH J1aBaTh KOJIMYECTBEHHBIEC OLIEHKU M TPOBOJIUTH PACUETHI 110
XUMHUYECKUM (pOpMysiaM U ypaBHEHUSIM;

- BIIQJICHWE TMpaBUJIAMH TEXHUKH OE30MAaCHOCTH TMPH HCIONH30BAHUH XUMHUYECKHUX
BEILECTB;



- cOpMUPOBAHHOCTh COOCTBEHHOW TMO3WUIMK IO OTHONICHHIO K XUMHYECKOU
uH(pOopMalnu, MOJy4aeMON U3 pa3HbIX HICTOYHHUKOB.

B pe3ynbrate 0cBOSHUS NUCHUTUTHHBI O0yUYAIOIIHIICS TOKEH

yMeTh:

V1 Ha3piBaTh H3YYEHHBIE BELIECTBA 110 «TPUBHUAIBHOW» WIM MEXIYHAPOIHOMN
HOMEHKJIaTypaM;

V2 omnpenenarb BaJE€HTHOCTb WU CTENEHb OKHUCICHHS XUMUYECKHX DSJIEMEHTOB, THII
XUMUYECKOM CBSI3M B BOJHBIX pacTBOpax, OKHUCIHUTEIb M BOCCTAHOBHUTENb, HAIpPABICHHE
CMEIICHUS pPABHOBECHUS IO BIUSHUEM pa3IMYHBIX (DaKTOpPOB, HM30MEpPhI W TOMOJIOTH,
IIPUHAJIEKHOCTh BELIECTB K Pa3HbIM KJIACCAM HEOPIaHUYECKUX M OPTraHMYECKUX COCUHEHNN;

VY3 xapakTepu30oBaTh: S-, p-, d- SIEMEHTHI 110 UX MOJIOKEHHUIO B IEPUOIUIECKON cucTemMe
.. MenneneeBa; oOmuye XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX H
OpPraHUYECKUX COCIMHECHMM; CTPOCHUE U CBOMCTBA OPraHUYECKUX COCIUHECHUM;

VY4  BBINOIHATHD XUMHYECKHH SKCIEPUMEHT TI0 PACMO3HABAHUIO  BaXKHEUIIMX
HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB;

V5 npoBOaUTE pacueThl M0 XUMHUUYECKUM (OpMYJIaM M YPaBHEHUSIM PEaKITUii;

Y6  OCyWmEeCTBISITH  CaMOCTOSATENbHBIA TOMCK  XUMHUYECKOW  uHGOpMAIUU  C
UCIIOJIb30BAaHUEM pA3JIUYHBIX HCTOYHUKOB (CHPAaBOYHBIX, HAYYHBIX WM HAYYHO-TOIMYJSIPHBIX
U3JJaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);

VY7 ucnonp3oBaTh NPUOOPETEHHBIE 3HAHUS U YMEHHS B MPAKTUUYECKOW NEATEIHHOCTH U
MMOBCEAHEBHOM XU3HU;

3HATh:

31 poJib XUMHUU B €CTECTBO3HAHUU;

32 Ba)KHEUIIINE XUMHUYCCKUE TOHITHS;

33 OCHOBHBIE 3aKOHBI XUMHH;

34 OCHOBHBIE TEOPUU XUMUU;

35 knaccu(uKanuo 1 HOMEHKIIATypy HEOPTraHMYECKUX U OPTaHUYECKUX COCTUHEHUN;

36 mpupoIHbIE HCTOUYHUKH YTIIEBOJIOPOAOB U CIIOCOOBI NX MEPepaboTKH;

37 BelllecTBa U MaTepUaibl, LIMPOKO UCTIOIb3YEMBbIE B IIPAKTHUKE.

ToBapoen-skcrept (6a30BOI MOATOTOBKH) TOJDKEH 00IaaTh OOIIMMI KOMIIETCHIIUSMU,
BKJIFOUYAIOIIIUMH B ce0sI CIIOCOOHOCTE:

OK 1. Ilonumartp CyIIHOCTh M COLUHMAIBHYIO 3HAYMMOCTb CBOEW Oymymied mpodeccu,
MPOSIBIIATH K HEW YCTOWYUBBIN MHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO J€STEIBHOCTh, BBHIOMPATh THUIIOBBIE METOIBI U
CIOCOOBI BHIMOJTHEHHUS MPOPECCHOHAIBHBIX 33]1a4, OIEHUBATh X d()PEKTUBHOCTD U KA4eCTBO.

OK 3. IlpuHuMAaTh penieHus B CTAaHAAPTHBIX U HECTAHJAPTHBIX CUTYAIUSAX U HECTH 33 HUX
OTBETCTBEHHOCTb.

1.5. KoiuuecTBO 4acoB HA 0CBOEHHE MPOrpaMMbl YUeOHOM AU CHHMIIUHBI:
Bcero — 275 yacoB, B TOM 4HCIIE:

- MaKCUMaJIbHOW y4eOHOM Harpy3ku odydatomierocs — 275 yaca,

BKJIIOYAsL:

- 00s13aTeNnbHON ayIMTOpHON yueOHOH Harpy3ku oOyyaromerocs — 183 yvaca;
- CaMOCTOSTEILHOM paboThl 0OyUaromerocs — 79 4acos;

- KOHCcyJbTanuu — 13 gacos.



2. CTPYKTYPA M COAEPKAHUE YYEBHOM JUCHUATLINHEI
1. 02 XUMUS

2.1. O0beM y4eOHO# TMCHUIIMHBI U BU/bI Y4eOHOI padoThl

Bup yue6Hoii padoThi KoanuectBo B_1_ Bo 2
yacoB (Bcero) | cemecrpe | cemecrpe

Oos3aTesqbHAst ayAUTOPHAS Yy4eOHAsi HATPYy3Ka 183 68 115
B TOM YHCIIE:
teopernueckue 3auatus (JI) 137 52 85
npaktuueckue 3auatus (I13) 46 16 30
CamocrosiTesibHasi  padora oOy4yarommxcst 79 28 41
(CPC) (Bcero)
B TOM YHCIIE:
KoncyabTanumn 13 6 7
DopMOH ITPOMEKYTOUHON aTTECTALUU SBIISCTCS:
DK3aMeH B IEPBOM M BO BTOPOM CEMECTpax.
O01mas Tpya10eMKOCTh 275 102 163




2.2. Temarnueckuii miiad ydyeoOHoi gucuuniaunsl [11.02 Xumus

KoanuecTBO 4acoB

Make.
[Tudpp yueoHas CamocrosiTe
Ne 1/m 3:;;;11 HaumeHnoBaHue Tem Harpy3ka Ha | leopeTHuec Tpaxtuyec | Jagoparopn Kypcosas JIbHast
cryachta, e KHe 3aHATHA | ble padoThl pabora pabora
1
yac. 3aHATHSA (mpoekT) o0y4Jaromux
csl
Pa3nes 1. Oprannveckass XuMHs
[Ipenmet oprannyeckoit xumuu. Teopus
I o CTPOEHMSI OpPraHUYECKHX COEAMHEHHUN 2 2
A.M. Bytneposa.
2. J12 XUMHYECKUE PEaKIUU B OPraHUYECKON 2 2
XUMUU.
3. 1131 [Ipenmer oprannyeckoi XxuMuu. BeiBox 4 2 2
XUMUYECKUX (HOPMYII.
4. JI3 I 2 2
peneNbHbIE YTIEBOAOPOIBI.
5. 132 CBoii 2 2
BOICTBA NPEAEIBHBIX YIIIEBOJOPOI0B
6. 1133 DNEeKTPOHHOE M XMMUUYECKOE CTPOCHHE 4 2 2
MIPEAEIIbHBIX YIIIEBOJIOPOJIOB
7. J14 OTUJIEHOBbBIE U JTUEHOBbIE 2 2
YTJIEBOJOPOBI.
8. 1134 | CeoiicTBa HenpeaeIbHBIX 2 2
YTJIEBOJIOPOJIOB.
9. JI5 A 2 2
LIETUJICHOBBIE YIJIEBOJIOPOBI.
10. 1135 CaoiicTBa alETUICHOBBIX 2 2
YTJIEBOJIOPOJIOB.
11. JI6 6 2 4

ApomaTudeckue yrieBogopoabl




12. 136 | CBolicTBa apOMaTHUYECKUX
YTJIEBOJIOPOJIOB.
13. J17 [Ipupoansie HWCTOYHHUKHU
YTJIEBOJIOPOJIOB.
14. JI8 K
OKCOXUMHUYECKOE ITPOU3BOICTBO.
[Ipuponubiii M mOMYTHBIN HEDTIHON
15. JI9
ra3el.  Hedpts ©  cmocoObl  ee
nepepadoTKH.
16. J10 r
UIPOKCUIIHHBIC COSTUHECHHSI.
17. J11 M
HOTOATOMHBIE CITUPTEHI.
18. 12 DEHOJIBI.
19. T3 ApOMaTHYECKUE CITUPTHI.
20. 1137 PacTtBOopuMOCTh CIUPTOB B BOJE
21. 14 A
JIBAETUIBI U KETOHBI
22. 1138 Anpnernnel. KeToHEIL
23. JI15 KapGoHoBbie KHUCJIOTBI u ux
MIPOU3BOJIHBIE.
24, JI16 JIByXOCHOBHBIC,  HENpeACIbHbIE U
apoMaTHYeCKHE KHCIIOTHI.
25. 17 Cnoxnsie 3¢upsbl. JKupsl.
26. JI18 Mpuza HW CHHTETHYECKHM  MOIOIIHE
BEIIECTBA.
27. J19
VYrieBoibl, 0011I€E CTPOCHUE
28. 139

VYruneBoasl. MoHOCaxapuabl.




29. 120 Jucaxapuipl.
30. 121 [Tonucaxapunpl. Kpaxmai.
31 122 [Tonucaxapunel. [emttonosa.
32. JI23 HcKkycCcTBEHHBIE M CHUHTETHYECKHUE
BOJIOKHA.
33. I1310 o .
JlenicTBre Hioaa Ha KpaxMail.
34. JI24 | AzoTconepxalune OpraHHYECKHe
coeTMHEHUI. AMUHEL.
33. 125 AHuUIUH.
36. J126 H
UTPOCOETUHEHUS.
37. J128 A
MUHOKHCIIOTHI.
38. J29 Sp—
19 7 CpaBHHUTENBHAS XapaKTEPUCTUKA
: OpPraHWYEeCKUX U  HEOPraHHUYECKUX
OCHOBAaHMM.
40. I1311 | Jenarypamus Oenka. LIBeTHBIC peakiiuu
OEIKOB.
41. 1312 | Unentuduxanus OpraHu4YECKHUX
COCTUHEHU.
42. J130 r
€TEePOLUKINYECKUE COCTUHEHHUS.
43. I1313 | Asorcoaepxaiue
reTEPOLUUKINYECKHE COCTUHEHNUS.
44. J131 H
YKJIEUHOBBIE KUCIIOTHI.
45. J132

ITonumepst.




46. 133 HckyccTBeHHBIE TOTMMEDHI. 2 2
47. JI34 CuHTeTHYECKHE BBICOKOMOJIEKYIISIPHBIE 2 2
COeINHEHHS.
48. T35 Bbrnonornuecku akTHBHBIE COETUHEHUS. 4 2 2
49. 136 DEepMEHTHI. 2 2
50. 137 BurtamuHsbl. 2 2
51. JI38 TOpMOHEL, 4 2 2
52. JI39 11 2 2
€KapCTBEHHbIE MTPENapaThl.
Pa3nes 2 O0mas 1 HeoOpraHu4eckasi XuMust
50. 1140 OcHoBHBIE TIOHATHSI XUMHUU. CTpoeHue 2 2
aroma
51 3 14 Pacuer kxomuuectBa p, n, € B aroMax 4 2
XHUMHYECKHUX 3JIEMEHTOB.
5 [Tepuonnueckuii 3aKOH u 4 ) )
) J141 Ilepuonuueckas cucTeMa XUMHYECKUX
anemenToB JI.M. Menaeneena
53. 315 Crpoenne aroma. Ilepumognueckmit 2
3akoH u [ICXD JI.1. Menneneena.
54. 142 Crpoenue BEIICCTBA. Bunsr 4 2 2
XHUMHYECKOH CcBA3U. KoBajieHTHAs CBS3b.
53. JI43 HNonnas cBI3b 2 2
56. JI44 Bonopoanas cBs3b. 2 2
57. JI45 Merammmyueckas CBI3b. 2 2
58. 1146 Koopaunarmonnsie (KOMILJIEKCHBIC) 2 2
COEeIMHEHHS.

10




59. 147 ArperatHoe COCTOSIHHE BEILIECTBA.
YucTeie BEllecTBa U CMECH.
XuMuueckas CBS3b CTpOCHHE
0. | m316 ’ P
BeIIeCTBa.
61. 2
JI48 | JlucnepcHbIE CUCTEMBI.
62. 3 17 [TonydyeHue SMyIbCUM PACTUTEIHLHOIO
MacJia U 30JIs1 KpaxMmala.
63. 1149 XUMHYECKHE peakuuu u 2
3aKOHOMEPHOCTHU UX MPOTEKAHUS
64. 1150 Peaknuu, wnymme 06e3 U3MEHEHUS
Ka4eCTBEHHOT'O COCTAaBa BEIIECTB
65. 151 Peakuuu, wuaymume ¢  HU3MEHEHUEM
COCTaBa BEILIECTB
66. J152 CKOpOCTh XMMUYECKUX PEAKIUH. 2
67. JI53 | PacTBOpBI. 2
68. 13 18 CnocoObl  BBIp@XXCHHUSI KOHIICHTpAIlUU
pacTBOpPOB
69. JI54 DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS.
70.
I13 19 | DnekTponuTUyueckas IUCCOLMAIHS.
71. JI 55 IM'maponus coneid. 2
OKUCIUTENILHO - BOCCTAHOBUTEILHBIE
72. 2
JI156 | peakuun. DIEKTPOXUMUYECKHUE
MIPOLIECCHI.
73. 1320 | Dnextponus. 4
74. 1157 Knaccudukammss  BemectB.  IIpocthie
BeIIeCTBa.
75.
JI 58 | Hemeramisl.

11




76. JI-59 | MeTamnsl.
77. J160 | Koppo3us MmeTajuios. 2 2
78. 161 OcCHOBHBIE KJIacChl HEOPraHMYECKHUX 2 2
coenuHeHui. OKCUIEL.
79. 2 2
J162 OcHOBaHHUS U KUCIIOTEL.
80. | ne3 | com. 2 2
81. 13 21 I'eHeTnueckas CBsi3b MEXIy Kiaccamu 4 2 2
HEOPraHWYECKUX COCAMHEHUN
82. I13 22 | Knacchl HEOPraHUYECKUX COEANHEHUN. 2 2
83. JI164 | Xumus 31eMEeHTOB: S -3J1€MEHTEI 7 2 5
84.. JI65 | Xumus 3JIEeMEHTOB: P — 2JIEMEHTOB. 4 2 2
85. J166 | Xumus snemMeHTOB: d — DJIEMEHTOB. 4 2 2
86. 1323 | S, p, d —-HnemMeHTHI U UX COSTUHEHUS 2 2
87. J167 | Xumus B )KU3HH OOIIECTBA. 6 2 4
88. 11 68 Xumus u IIOBCEIHEBHAs KHU3Hb 5 3 2
YyeJ0BeKa.
89 Koncynpranuu 13
90 HUTOI'O 275 137 46 79

12




2.3. Conep:xanue yueoHnoi gucuuniaunbl I1/1.02 Xummus

Koxasl
HaumeHoBaHue pa3ieioB Conep:kanue y4ye0OHOro MaTepuasa, NpaKTUYeCKUue 3aHATHS, O6nem ¢popmupyembIx
AUCHMUILINHBI CaMOCTOSITe/IbHAS padoTa 00yUyarumuxcst YACOB KOMIIeTeH M,
0CBaMBaeMbIX
3HAHUH M YMEHU
Paszgea I. Opranuyeckasi Xumusi
Conep:kanue y4e0HOIro MaTepuasia
IIpeamer opranndeckoil XumMuu. Teopust CTpOEHUsT OPraHUYECKUX COCAMHEHUN
A.M. bytnepoBa. OCHOBHBIE MOJI0KEHUS Teopuu cTpoeHusi A.M. bytieposa.
XUMHUYECKOE CTPOCHHE U CBONCTBA OpraHmyeckux BemiecTB. OCOOCHHOCTH
CTPOEHHUS OPTAaHNYECKUX COCANHEHUM.
Nzomepsl u romonoru. CTpoeHue aToMa yriepoaa. DIEKTPOHHOE O0JIaKo U
opouTanb, s§- W p-opOUTATU. DIJIEKTPOHHBIE M AJIEKTPOHHO-TpaduuecKue
dbopMynbl aTOMa yriepoja B OCHOBHOM M BO30YKIEHHOM COCTOSIHHSX. p
KoBanentHass xumuueckass CBs3b M €€ KIacCH(pUKalUusg MO CIoco0y
Tema 1. nepeKpeIBaHus opouTaneit (o- u n-cBsi3u). [lonsaTue rudpuan3ammm.
TIpeaAMET OpraHuuecKoil XUMHUH. XUMHUYECKHE PEAKIINU B OpraHndeckoi xumun. Peakuuu npucoenuaeHus (An, 4
Teopust CTPOCHHS OpraHHIECKIX Ag), OMUMUHHPOBAHNS (E), 3amemenust (Sr, Sn, Sg), H30MEpU3ALIH. 31.4
coenunennii A.M. ByTieposa. PasnoBumHOCTH peaknuii kaxaoro tuna. Ocobennoct OBP B opranunveckoi
XUMUHU.
HomeHKkitarypa XUMHYECKUX COECIUHEHUN.
Bupl paboT Ha MpaKTUYECKOM 3aHATHH (ITPU HATTHMYNN )
Teopernyeckue 3aHATHS 4
1. Ilpeamer opranuyeckoll XuMuH. Teopus CTPOCHHS OPraHUYECKHUX )
coequHeHnit A.M. byrneposa.
2. XMMUYECKHE PEAaKIUA B OPTraHMYECKON XUMHUH. 2
IIpakTHYeckue 3aHATHSA 2
1. [IpenmeT opranuyeckoit XuMuu. BeiBo XuMu4deckux Gopmy. 2
CamocrosiTesibHast padoTa 00y4arOIMXCcs 2
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ITonroroButs noknax Ha TeMy «PoOJIb OTEYECTBEHHBIX YYEHBIX B CTAHOBJICHUU
U Pa3BUTUU MUPOBOM OPraHUYECKON XUMUU.

CocraBieHne CTpYKTYpHBIX ()OPMYJI OPraHUYECKHX BEIECTB, UX M30MEPOB U
TOMOJIOTOB.

Conep:kanue y4eOHOIro MaTepuasa

[IpenenbHbie YTIeBOAOPOABL: aJTKAHBI U IIUKIIOAIKAHBI.

I'omonornueckuit  psg  ankaHoB. (OCOOEHHOCTH CTPOCHHS TPEACTbHBIX
YIJIEBOJOPOAOB. AJIKaHbl KakK MPEACTABUTENM MPEICIbHBIX YIJI€BOJAOPOJIOB.
XuMHuueckue cBorcTBa ankaHoB. Peakinu SR-Tumna: rajorenupoanue (padoTh
H.H. CemenoBa), nurpoBanue no Konosaiony.

JlaboparopHble crmocoObl TOMYy4YEHUS aaKaHOB: cHUHTe3 Bropua, ruaponus 8
KapOua amfOMHUHUS.
[uknoankansl. ['omonmornyeckuii psg MU HOMEHKJIATypa LMKIOAIKAHOB, HX
obmass  Qopmyna XuWMHUECKHE CBOMCTBAa I[HMKIOAJIKAHOB. Peakuuu
Tema 2. MIPUCOETUHEHUS U PAIUKAIIBHOTO 3aMEIICHUSI. 4
TIpe/iebHbIE YIICBOIOPO/IL. N3roroBnenue Moaenen MOJIEKYJT aJIKaHOB U TaJIOT€HAJIKAHOB. 32
Bupl paboT Ha MpaKTUYECKOM 3aHATHH (ITPU HATHYNHN )
Teopernyeckue 3aHATHS 2
1. [IpenenbHbIE YIIIEBOAOPOABL: aTKAHBI U IUKIJIOAIKAHBI. 2
I[IpakTnyeckue 3aHATHS 4
1. CBoiicTBa npeneabHbIX YTIE€BOI0POI0B. 2
2. DNEeKTPOHHOE U XMMUYECKOE CTPOEHUE MPEACIbHBIX YIIIEBOIOPOIOB. 2
CamocTrosiTeqibHasi padoTa 00y4aromuxcst
CocraButh  Tabmunbl  «Kiaccudukamuss ~— OpraHMYECKUX  BELIECTBY, 5
«Kiaccuukanus BEemecTB MO0 CTPOCHUIO YIIIEPOJHOTO CKelleTa M HATWYHIO
(G YHKIIMOHATIBHBIX TPYIII».
Conep:xanue yueOHOro MaTepuasa
OTUJICEHOBBIE U IUEHOBBIE YTIIEBOJAOPOIBI.
DTUJICHOBBIE YIIIEBOIOPObI. ["'OMOIOTUUECKUl psii aJTKEHOB. DIIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI ATHJIEHA M AJIKEHOB. XHWMHYECKHE
cBoiicTBa ankeHoB. [IpaBuiio MapkoOBHHKOBA U €r0 3JIEKTPOHHOE 00OCHOBAHUE.
Peaknun rajJjOreHupOBaHUs, TUAPOTrAIOT€HUPOBAHUS, TUApaTalnu,
ruapupoBanud. [loHsTHe 0 peakuuax noauMepusauuu. ['opeHue anKkeHoB. 4

PeaKHI/II/I OKMCJICHHUA B MATKUX U KCCTKHUX YCIOBUAX. HpI/IMeHeHI/Ie M CIIOCOOBI
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MOJTYYeHUsI aJIKEeHOB. VICIonbp30BaHME BBICOKOW PEAKIIMOHHON CIOCOOHOCTH
AJIKCHOB B XMMHYECKOU MPOMBIIIJICHHOCTH.

Tewma 3. JluenoBeie  yraeBogopoabl. [loHste W KiIaccUUKAIUA  JTHCHOBBIX Vi
OTUJIEHOBBIE u JMEHOBBIE | YIJIEBOJOPOIOB 10 B3aMMHOMY PAacCIOJIOKEHUIO KPAaTHBIX CBSI3€l B MOJIEKYIIE. 35
YTJIEBOJOPOBI. Oco0eHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOEHUS COMPSIKEHHBIX

nreHoB. HomeHkItaTypa IMeHOBBIX YIiieBog0po10B. OCOOEHHOCTH XMMUYECKHX

CBOMCTB COMNPSKEHHBIX JIUEHOB, KAaK CIEICTBUE UX 3JEKTPOHHOTO CTPOCHHS.

Peaknuu 1,4-npucoenunenus. [lonumepusanus nueHoB. CrocoObl MOMydeHUs

JTMEHOBBIX yriaeBoaopoaoB: padoTel C.B. Jlebenera, neruapupoBaHue alKaHOB.

Kayuyku: HaTypasbHbII U cUHTeTHUYeCKUE. Bynkanuzanus kayuyka. Pesuna n

H00HHUT.

Bupl paboT Ha IPAKTUYECKOM 3aHITHH (TIPH HATUYHUH)

Teopernyeckue 3aHATHS 2

1. DTUSIEHOBBIE W TUEHOBBIE YTIIEBOIOPOIBI. 2

IIpakTHYeckue 3aHATHSA 2

1. CBoiicTBa HEMpEeACIbHBIX YIIIEBOIOPOIOB. 2

Conep:xanue yueOHOro MaTepuasa

ALIETUIIEHOBBIE YIIIEBOJIOPOBI.

I'omonornueckuii psan ankuHoB. I'omonoruyeckuit psg u oOmas (opmyna

anknHoB. HomeHnkiatypa u nsomepusl.

XUMHUYECKHE CBOMCTBA M NpPUMEHEHHE aIKMHOB. OCOOCHHOCTH peakIui 4
Tewma 4. MPUCOETUHEHUS 110 TPOMHOM yriepoaHoi cBs3u. Peakuus Kydeposa. [Ipasuino V1
ALICTUJICHOBBIE YITIEBOZOPOIBL. MapKOBHHKOBA MPUMEHUTEIBHO K aleTwieHaM. W3roTtoBiieHHUE MoOAeNen 35

MOJIEKYJI aJIKUHOB, UX U30MEPOB.

Bupl paboT Ha IPaKTUYECKOM 3aHITHH (TIPH HATUYHIH)

Teopernyeckue 3aHATHS 2

1. AuleTniieHOBbIE YTI€BOAOPOIbI. 2

IIpakTHYeckue 3aHATHSA 2

1. CBoiicTBa alleTUIEHOBBIX YIIIE€BOJOPOIOB. 2

Conep:kanue y4e0HOIro MaTepuasa

ApoMaTnyecKkue yrieBogopOIbI.

I'omonornueckuii psin apeHoB. beH30/1 Kak MpeacTaBUTENb apeHOB. Pa3zButue 8

NpeACTaBIeHU O cTpoeHuH Oen3zoina. CoOBpeMEHHBIE MpEICTaBICHUS 00
AIIEKTPOHHOM U TMPOCTPAHCTBEHHOM CTpoeHuM OeHzona. (OOpa3oBaHue
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Tewma 5.
ApomaTudecKkue yrieBog0pOIbl.

apomMaTH4ecKol m-cucTteMbl. ['omosnorn OeH3oia, UX HOMEHKIJIaTypa, oOmas
dbopmyna. XuMHUYECKHE CBOMCTBA apeHOB. [I[puMeHeHNE U TIOJTyYeHHE apeHOB.
Apomaru3anusi aTKaHOB M IIUKJIOAIKAHOB.

Bupl paboT Ha MpaKTUYECKOM 3aHATHH (TTPU HATTHMYNHN )

Teopernyeckue 3aHATHS

1. ApomaTuyeckue yrieBo10pObl.

I[IpakTnyeckue 3aHATHS

1. CBoiicTBa apOMaTHUECKUX YTIIEBOJIOPOIOB.

NN (N[N

CamocrosiTesibHast padoTa 00y4arOIMXCs

CocraBieHue U peleHre FeHeTUIECKUX LENoYeK.

Pemenne 3amadu Ha HaxXOXXACHUS MOJICKYJSIPHOM (DOpMyIbl Ta3000pa3HOro
yIJ1€BOAOPOAA.

ITonroroBuTh AOKIa] HA TEMY: «3HAUYEHHUE apOMATHYECKUX YIJIEBOJOPOIOB B
MEIULIUHEY.

V1
35

Tewma 6.
[Ipupoansie HMCTOYHUKHU
YIJIEBOIOPOOB.

Conep:xanue yueOHOro MaTepuasa

[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB.

Hedts. Haxoxnenue B mpupope, cocTtaB M (U3NYECKUE CBOWCTBA HEPTH.
Tonnus-Ho-3HEepreTHUeckoe 3HadeHue HedTu. IIpombinuienHas nmepepaboTka
HepTH. Pextudukanms HedTH, OCHOBHBIE (pakiuM ee pasfeneHHs, HX
ucronb30BaHue. BropuuHas mepepaboTka HepTenpoayKToB. Pextudukarms
Ma3yTa MpH yMEHbIIEHHOM JaBieHuu. KpekuHr HegrenpoaykroB. Paznuynsie
BUIBl KpekuHra. M3omepuszamus ankaHoB. AJIKMIMPOBAHHE HENpeAeSbHbBIX
YIII€BOAOPOAOB.

[Ipuponubrit u monytHeid HedTsHOW ra3. KameHnsiit yrombs. OCHOBHBIE
HaNpaBJICHUs UCTIOIb30BaHMUS KAMEHHOTO YTIIA.

Bupl paboT Ha MpaKTUYECKOM 3aHATHH (ITPU HATTHYNN )

Teopernyeckue 3aHATHS

1. ITpupoiHbIE UCTOYHHUKH YTIJIEBOJIOPOIOB.

2. KOKCOXMMUYECKOE MPOU3BOJICTBO.

3. Ilpuponsplii u mnonyTHBIW HeTsHbIE Ta3el. HedTh u cmocoOb ee
nepepadoTKH.

N N[N

CamocrosiTesibHast padoTa 00y4arOIMXCs
CocraBiieHuE U pellleHNe FeHETUYECKUX LIEN0YeK.

¥6,7
36
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Pemenne 3amay Ha HaXO0XKACHHE MOJEKYJSIpHOW (HOPMYIBI Ta3000pa3HOTO
YIJIEBOJOPOA.

[ToaroroBuTk HOKIIaM Ha TeMY: «MICIONb30BaHNE TPUPOTIHBIX YIIIEBOIOPOIOB B
JKU3HU YETIOBEKAY.

Tema 7.
['uapokcuibHBIE COSTUHEHUS.

Conep:kanue y4e0HOIro MaTepuasa

['uapokcuibHbIE COETMHEHUS.

Crpoenne u kiaccudukauus cnuproB. Krnaccuduxamus coupToB MO THUILY
YTJIEBOJOPOAHOTO pajuKaia, YUCIy THAPOKCUIBHBIX TPYHI W TUILYy aTroMa
yIJIepoJia, CBSI3aHHOTO C THAPOKCUJIBHOW Tpynmoil. DJIEKTPOHHOE |
MIPOCTPAHCTBEHHOE CTPOEHUE THUJIPOKCUIILHON rpynmbl. BrusHue crpoeHus
CIUPTOB Ha WX (U3MUECKHE CBOMCTBA. [ OMONOTHYECKHMIA PsANl MPEACTbHBIX
OJTHOATOMHBIX CIUPTOB. M30MepHs U HOMEHKJIATypa allKaHOJOB, MX 0OIIas
dbopmya.

XUMHUYECKHE CBOMCTBA aIKaHOIOB. PeaknuoHHAs CIOCOOHOCTH TPEIEITbHBIX
OJIHOATOMHBIX CITUPTOB.

OtnenbHbIE TPEACTABUTENM AJKAHOJIOB. METaHOJ, €ro MpPOMBIILIEHHOE

MIOJIy4YECHUE U IPUMEHEHUE B IIPOMBILITICHHOCTH. 12
MHoroaromHsle ciupThl. MI30Mepust 1 HOMEHKIIATypa peACTaBUTEIIEH ABYX- U
TPEXaTOMHBIX CUPTOB. OCOOEHHOCTH XMMHUYECKHX CBOMCTB MHOTOATOMHBIX
CIIMPTOB, MX KAUECTBEHHOE OOHApY)KECHUE.

deHosl. DIEKTPOHHOE M TPOCTPAHCTBEHHOE CcTpoeHue (eHona. Bzammuoe
BIIMSIHHE ApOMATUYECKOTO KOJIbIA U THIPOKCUIBLHOM TPYIIIHIL.

Xumuyeckue cBorcTBa GeHoa Kak PyHKIHS ero XMMHUYECKOTO CTPOCHHS.
JlemoHcTpauuu. Mojieny MOJIeKyIl ClIUPTOB U (eHoI0B. PacTBopuMOCTh B BoJIE
AJIKaHOJIOB, STUJIEHTJIUKOJIA, [JIMLIEPUHA. CpaBHeHMe CKOPOCTH
B3aUMOJICHCTBUSL HATPUSI C STAHOJIOM, MPONAHOJIOM-2, 2-METUIITPOIIAHOIOM-2,
rnuuepuHoM. [lonydenne 6pomdTana u3 staHona. KauecTBeHHbIE peakiuu Ha

deno.

Bupl paboT Ha MpaKTUYECKOM 3aHATHH (ITPU HATHMYNHN )

Teopernyeckue 3aHATHS 8
1. 'mapoKCUIIbHBIE COETUHEHNS. 2
2. MHOroaToOMHBIE CIIUPTHI. 2
3. ®eHOoMBL. 2
4. ApomaTuyecKue CrupThl. 2

V1
37
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IIpakTuyeckue 3aHATHS

1. PacTBOpUMOCTH CIUPTOB B BOJIE.

CamocrosiTesibHast padoTa 00y4arOIMXCs
CocraBieHue U peleHNe TeHETUIECKUX LENoYeK.
[ToAroToBUTH NOKJIAM HA TEMY: «DTAHOJ: BeIUYaiiiiee 01aro U CTpaIrHoe 3J10%.

Tema 8.
Anpnernnel. KeToHEIL

Conep:kanue y4e0OHOIro MaTepuasa

Anpaerunsl. KeToHsbl.

I'oMonoruueckue psabl anpAeruoB U KeToHOB. [loHsiTe 0 KapOOHMIIBHBIX
COEMHEHUSX. DJIEKTPOHHOE CTPOEHUE KapOOHWIBHOW rpynmbsl. M3omepus u
HOMEHKJIaTypa ajlbJIeTUI0B U KeTOHOB. Ddu3nueckue cBONCTBA KapOOHMIIBHBIX
COCIMHEHUI. XMMHUUYECKHE CBOMCTBA AJIbACTUIOB U KETOHOB. IIpuMeHeHne u
MoJiyueHue KapOOHWIBbHBIX coeMHEeHU. [IpuMeHeHne anbIeruioB 1 KETOHOB
B OBITY W TPOMBINIJICHHOCTH. AJBACTUABl U KETOHBI B Tpupojae (ddupHbie
Macia, ¢depomonsl). [lomydeHne KapOOHHWIBHBIX COCIUHEHHH OKHCICHHEM
CIMPTOB, TUIpAaTalUell AJIKUHOB, OKHMCIEHHEM YIJIEBOAOPOJ0B. OTxeibHbIE
MPEJICTaBUTENN aNbJCTUIOB M KETOHOB, CHEHU(pUYECKHe CIOocoObl HX
IIOJIy4YEHUS U CBOMCTBA.

Bupl paboT Ha MpaKTHYECKOM 3aHATHH (ITPU HAJTHYUN )

Teopernyeckue 3aHATHS

1. Anpaerunsl. KeToHBI.

IIpakTnyeckue 3aHATHS

1. Anpaerunsl U KeToHsbl. [loydeHue U npuMeHEHue.

CamocTosiTesibHasi padboTa 00yYarommXxcst
AJbJIeru/Ibl U KETOHBI B pupoae (3¢upHble Macia, epoOMOHBI).

N (NN NN

V1
35

Conep:xanue yueOHOro MaTepuasa

Kap6onossie kucnotel. Cinoxkubie 3Gupsbl. JKupsi.

I'oMonoruueckuii psiag MpeAeTbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIIOT.
XUMHYECKHE CBOMCTBA KAapOOHOBBIX KHCIOT. Peakiuu, WIUTIOCTPUPYIOIINE
KHCIIOTHBIE CBOMCTBA U X CPABHEHHUE CO CBOMCTBAMH HEOPTAaHHMYECKHUX KUCIIOT.
O6pazoBanre PyHKIIMOHAIHHBIX MPOU3BOIHBIX KAPOOHOBBIX KUCIOT. Peakiuu
srepudukanuy. CriocoOsl mosrydyeHust KapOOHOBBIX KUCIOT. CI0XKHbBIE 3PHPBI.
CrtpoeHre M HOMEHKJIATypa CIOKHBIX 3(HUPOB, MEXKKIIaccoBask HM30MEpHUs C
KapOOHOBBIMH KHCI0TaMH. CTIOCOOBI MOTYyUYEHHUS CIOKHBIX Y(PUPOB.

16

18




Kuper. XKuper kak cnoxsele 3pupbl raunepuHa. KapOoHOBBIE KHCIIOTHI,
BXOIAIIHEC B COCTAB KUPOB. 3aBUCHUMOCTh KOHCUCTCHIIUHU XUPOB OT UX COCTAaBaA.
XWUMUYECKHE CBOMCTBAa JKUpPOB. bHosormyeckass posib  JKHPOB, UX

UCIIOJIb30BaHWE B OBITY W TPOMBIIUICHHOCTH. ConM KapOOHOBBIX KHCIIOT. Vi
Tema 9. Mpbina. Mbuia, CyIIHOCTh MOIOIIETO IEMUCTBHS. 35,7
KapOoHOBBIE KHCTTOTHI B UX JlemoHcTpanuu. 3HAKOMCTBO ¢ (DU3MYECKMMH CBONCTBAMH Ba)KHEUIIMX
MIPOU3BOIHBIE. KapOOHOBBIX KUCJIOT.

Bupl paboT Ha IPaKTUYECKOM 3aHITHH (TIPH HATUYHIH)

Teoperuueckue 3aHATHS 8

1. KapOoHOBBIE KUCIOTHI M MX MPOU3BOHBIE. 2

2. JIByXOCHOBHBIE, HENIPEAEIbHbIE U ApOMaTHUECKNUE KUCIIOTHI. 2

3. Cnoxusle 3¢upsbl. XKupsl. 2

4. Mbu1a 1 CHHTETUYECKH MOIOIIINE CPEACTBRA. 2

CamocTosiTesibHasi padoTa 00yYarOmmXxcst

CocrapnieHue 1 pelieHre reHeTUYECKUX LEoYeK.

Pemenue 3amay Ha HAXOXIEHHUS MOJIEKYJISIPHOM (QOpPMYJbl Ia3000pa3HOro

YIJIIEBOAOPOAA. 8

buonoruueckas poisb KUPOB, UX UCIIOJIB30BAHKE B OBITY M MPOMBILIUIEHHOCTH.

Conu kapOOHOBBIX KHCIIOT.

Mpbl1a ¥ CHHTETHYECKH MOIOITNE CPE/ICTBA.

Conep:xanue yueOHOro MaTepuasa

VYrieBobl, 00I1IEE CTPOCHUE.

[TonsTne o060 yraeBomax. Kraccudukamus yraeBomoB. MoHo-, 1u- U

MOJIMCaXapubl, MPEACTaBUTENN Ka)XJA0W TPpYMNIbl YriieBoAOB. buomornyeckas

POJIb YTIIEBOJIOB, X 3HAYCHUE B )KM3HU YEJIOBEKa U OOIIECTRA.

Monocaxapunpl. CTpoeHHE W ONTHYECKas HM30Mepus MoOHocaxapuaoB. Mx

KIacCupUKalUg IO YHUCIYy aTOMOB YIJepoJa W MPHUPOAE KapOOHUIHHOU

rpynnsl. Baxueniime npeacTaBUTeIM MOHO3.

['moko3a, cTpoeHHE ee MOJEeKyNIbl W (U3MUYECKHUE CBOWCTBA. XHUMHUYECKUE
Tema 10. CBOICTBa § [JIIOKO3bI.  Peaknuy TIIIIOKO3BI KaK MHOT0aTOMHOIO anpTav: 16 V4
VIIeBOL. B3aMMOJICHCTBIE TIIOKO3bl C rTuapokcuaoM Meau(ll) npu xomHaTHOU 35,7

TeMIlepaType M HarpeBaHUH. PaziauuHble THUNBI OpOXKeHHS (CIUPTOBOE,
MOJIOUHOKHKCToe). ['oko3a B mpupoje. buonorudeckas posib 1 NpUMEHEHUE
rI0K03bl. PpyKTO3a B MPUPOJE U ee Orosorndeckas poib. IIeHTo3bl1.
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Hucaxapunpl. [Tonucaxapusl.

Crpoenue nucaxapuaoB. CTpoeHHME U XUMHUYECKHME CBOMCTBA caxapo3bl.
TexHonOrMuecKre OCHOBBI TPOU3BOJICTBA caxapo3bl. JlakTo3a U MabTO3a Kak
M30MEphI Caxapo3bl.

[Tonmucaxapuael. OOmiee crpoeHue mnoiucaxapunoB. CTpoeHHE MOJCKYJIbI
KpaxMmaja, aMuiao3a U aMujonekTuH. dusmyeckue CBOICTBAa Kpaxmalia, €ro
HaxOoXJEeHWe B Tpupoje U Ouonorumueckass poib. [nmkoreH. [lonstue 00
HCKYCCTBCHHBIX BOJIOKHAX: aHGTaTHBIﬁ mCJIK, BUCKO3a. CpaBHeHI/Ie CBOIICTB
Kpaxmasia U 1esuirono3sl. OOHapyKeHue Kpaxmalia ¢ IMOMOIIbI0 KaYeCTBEHHOU
peakiuu B Mene, xjiebe, Horypre, Maprapiuae, MaKapOHHBIX U3ACTHIX, KpyTax.
Bupl paboT Ha MPaKTHYECKOM 3aHATHH (MIPU HATHYUHN )

Teopernyeckue 3aHATHS

S
<

1. YrneBoabl, o0111ee CTpoeHHeE.

2. Jlucaxapusl.

3. Ionmucaxapuasl. Kpaxmann.

4. ITonucaxapuasl. Llemwtronosa.

5. ckycCcTBEHHBIE U CHHTETUYECKUE BOJIOKHA.

IIpakTHYeckue 3aHATHSA

1. YrneBonabl. MoHOCaxapusl.

2. JleiicTBHe oa Ha KpaxMall.

CamocrosiTesibHas padoTa 00y4arOIIMXCs
I'mukoren. [lonydyenune u npuMeHeHuUe.

N (N[NNI

Tema 11.
A30TcoIepKaIne OpraHudecKue
COEIMHEHUS.

Conep:xanue yueOHOro MaTepuasa

AMUHBI. AMHMHOKHCJIOTEI, OCIKH.

Knaccudpukanus u u3omepusi amuHoB. [loHstue o0 amuuax. IlepBuuHsble,
BTOPUYHBIC W TpeTW4YHbIe amuHbL. Kiaccudukaus aMUHOB 10 THITY
YIJIEBOJOPOAHOTO  pajuKalla W YUCIy aMHHOTPYII B MOJIEKYJIE.
'omonornueckue psiapl MpeaenbHBIX alu(PaTHUYeCKUX W apOMaTHYCCKUX
aMUHOB, U30MEPUsl U HOMEHKJIATypa.

XHWUMUYECKUE CBOMCTBA aMUHOB. AMHMHBI KaK OPraHMYECKHE OCHOBAHUSA, UX
CpaBHEHHE C AaMMHUAKOM M JIPYTUMHU HEOPTraHUYECKHUMH OCHOBAHMSIMHU.
CpaBHEHHE XUMHYECKUX CBOWCTB alM(PaTHUECKUX U apOMATHYECKUX aMHHOB.
OOpazoBanue amMuI0B. AHMIMHOBBIE KpacuTenu. [IoHSATHE O CHMHTETHYECKHX

22

V4
35
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BojlokHaX. [Ipumenenue u mosydeHue aMuHOB. [lomydenne amMmuHOB. PaboThl
H.H. 3ununa.

AMuHOKUCIOTHL [ToHsATHE 00 aMUHOKHCIIOTAX, X KJIACCU(PUKALIMSA U CTPOCHHE.
OnTtuueckass u30MepUs O-aMUHOKUCIOT. HomeHkiatypa aMHUHOKHCIIOT.
JIBOWICTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB AMUHOKHCIJIOT M €€ NMPUYUHBI.
bunonspueie nonsl. Peakunu konaencauuu. [lentuanas cBa3b. CHHTETHYECKHUE
BOJIOKHA: KallpoH, SHaHT. Knaccudukanus BonokoH. [lonydeHre aMuUHOKUCIIOT,
WX IpUMEHEHHUE U Onoorudeckas QyHKITusI.

benku. benku kak npupoaHsle noauMepsl. [lepsudnas, BTopuuHas, TpeTUu4Hast
W YeTBEPTUYHASI CTPYKTYpbhI 0enkoB. OUOPMILIAPHBIC U TIO0YISIpHBIE OCIKH.
XUMHUYECKHE CBOWCTBA OCIIKOB: TOpEHWE, JeHATypalus, TUAPOJIU3,
KauyeCcTBeHHBIC (I[BETHBIC) peakiuu. buonormdyeckne (yHKIHH OETKOB, WX
3HaueHue. benku kak KoMmoHeHT mui. [Ipobiema GENTKOBOTO ToJONaHUS U
MyTH €€ peLIeHUs.

Bupl paboT Ha IPAKTUYECKOM 3aHIATHH (TIPH HATTMYHUH)

Teopernyeckue 3aHATHS 12
1. A3oTcomepxamiue OpraHUYECKHE COCAMHCHHS.AMHUHBL. AMUHOKHCIOTHI, )
OeIKHU.

2. AHuuH. 2
3. HutpocoenuneHnus. 2
4. AMUHOKHCIIOTBI. 2
5. benku. 2
6. CpaBHUTENbHAs XapaKTEPUCTHKA OPraHUYeCKMX U HEOPraHUYECKHX )
OCHOBaHUM.

IIpakTHYeckue 3aHATHSA 4
1. Nenarypanus Oenka. [{BeTHBIE peakiinu OEIKOB. 2
2. UnenTuduxaiys opraHn4eckux coeInHEHHMN. 2
CamocTrosiTesibHasi padboTa 00yYarommMXxcst

buonornueckue GpyHkuuu 0eNKoB, UX 3HAYeHHE. beTk Kak KOMIOHEHT IHUIIIH.
[IpoGiema 6eKOBOTO TONOAAHMS U ITYTH €€ PELICHUSI. 6

PCH_IGHI/IG 3KCHepI/IMeHTa)IBHBIX 3a4a4 Ha I/II[CHTI/Iq)I/IKaI_[I/IIO OpFaHI/I‘IeCKI/IX
COCTUHEHU.

Conep:xanue yueOHOro MaTepuasa
['eTeponMKINYecKre COCTMHECHUSI.
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Tema 12.
['eTeponukinueckre COeTMHEHUS.

Hyxnennosble kucioTsl. HykiIenHOBBIE KMCIIOTBI KaK MPUPOAHBIE MOJIMMEPHI.
Hyxneoruasl, ux crpoenue, npumepsl. AT® u AJI®, ux B3anMonpeBpalieHue
u poisb 3toro npouecca B npupoje. [Tonstue [IHK u PHK. Crpoenne JIHK, ee
nepBUYHass M BTOpUYHas cTpykrypa. Paborer ®@. Kpuka u /. Yorcona.

KommiementapHocTs a30TucThix ocHOBaHuM. Perumkanus JIHK. Oco6ennoctn 8
crpoenuss PHK. Tunet PHK u ux Ouonormueckue ¢ynkuuu. Ilonarue o
TPOMYHOM Koje (kKomoHe). buocuHTe3 Oenka B JkuBoWM KieTke. ['eHHas
WHXEHepHs U OnoTexHomorus. TpancreHHbie POpMBbI PACTEHUN U )KUBOTHBIX.
A30TCcoepIKaIlNe COCTUHEHUS.

HemoncTpanuu. Mozenu MOJEKYJ BaKHEHMIIMX TIeTepOLUKIIOB. JlelicTBue
pacTBopa mupuAnHAa Ha uHAUMKaTop. Momens monekynsl JHK. OO6pasimp
MPOYKTOB TUTAHUS U3 TPAHCTEHHBIX (JOPM pacTeHHId U )KUBOTHBIX. JIekapcTBa

W Tpenaparbl, M3TOTOBJIEHHBIE METOAaMH TE€HHOM HWHXEHepUu U
OMOTEXHOJIOTHH.

Bupl paboT Ha MpaKTUYECKOM 3aHATHH (IIPU HATTHYNN )

Teopernyeckue 3aHATHS 4
1. l'eTepouUKIMYECKUE COCTUHEHUS. 2
2. HyKJI€MHOBBIE KUCIIOTHI. 2
I[IpakTnyeckue 3aHATHS

1. AzoTcoaepxaniue reTepoIruKINIeCKUe COCTUHEHUS.

CamocrosiTesibHast paboTa 00y4arOIMXCs

Mopenb monekyisl JIHK. OOpa3iipl MpoayKTOB MUTaHUS U3 TPAHCTEHHBIX (HOpM 4

pacTeHmii u KUBOTHBIX. JIekapcTBa W Mpemnaparhl, H3TOTOBJICHHBIE METOAAMH
TeHHOW MH)KEHEPUH U OMOTEXHOJIOTHH.

Y6
35
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Tema 13.
[Tonumepsl.

Conep:kanue y4e0OHOIro MaTepuasa

ITonumepst.

Heoprannueckue mnomumepsl. [lommmepsl — mpocThie BEHIECTBA ¢ aTOMHOM
KPUCTAINTUYECKON PEIIETKOM: aJUIOTPOITHBIC BUOU3MEHEHHSI yTiiepoa (anmas,
rpaduT, kapOuH, QyuIepeH — B3aMMOCBSI3b THOpUIN3AIMHN OpOUTAIEH Y aTOMOB
yriaepoaa C MPOCTPAHCTBEHHBIM CTPOSHUEM aJUIOTPOMHBIX MOAM(HUKAIN);
CEJIEH U TEJUTYpP LIENOYE€YHOTO CTPOCHHSI.

[Tomumepsl — CIIOXKHBIE BEMIECTBA C ATOMHOW KPUCTAIIMYECKOU PEMIETKOM.
MuHepaisl ¥ TOpHBIE TOPOIbl. MUHEPATEHOE BOJIOKHO — acOecT.
Oprannyeckue noaumepsl. CriocoObl MX MOTYUYEHUS: peaKIiuy MOJIUMepU3aIiH
U peakuuu noiaukoHaeHcauuu. CTpPYKTypel TOJMMEpPOB: JIMHEWHBIE,
Pa3BETBJICHHBIE U MPOCTPAHCTBEHHBIE.

Krnaccudukanys nonuMepoB Mo pa3aIuvHbIM MPU3HAKAM.

Busl paboT Ha IPaKTUYECKOM 3aHATUH (TIPH HATTUYHUH)

Teopernyeckue 3aHATHS

1. ITonumepsL.

HckyccTBeHHBIE TOTUMEDBI.

CuHTETHYECKH BBICOKOMOJICKYJIAPHBIC COCTMHCHU.

CamocTosiTesibHasi padoTa 00yYarOmmMXxcst
Knaccugukanus monuMepoB Mo pa3InyHbIM TIPU3HAKAM.

N (NN

Y6
37

Coaep:xkanue yueOHOro MaTepHuaja

buonoruuecku akTUBHBIE COEAMHEHHUS.

@®epmenTsl. [lonsaTne o (depmMeHTax Kak O OHMOJOTHYECKUX KaTaam3aTopax
O0enkoBoil Tpupoasl. OCOOEHHOCTH CTPOCHHUS W CBOWCTB B CpPaBHEHUU C

HEOpPraHUYECKUMU KaTaJau3aTopaMHu. Knaccudukanus (bepMeHTOB.
OcoOCHHOCTH CTPOCHUSI W CBOWCTB (EPMEHTOB: CEIEKTHBHOCTh U
3¢ (HEeKTHBHOCTS.

3aBUCUMOCTBH aKTUBHOCTH (PEPMEHTOB OT TeMriepatypsl U pH cpenbl. 3HaueHue
(GepMeHTOB B OMOJIOTUU U IPUMEHEHHUE B IIPOMBIIITIEHHOCTH.

Burtamunsl. [Tonstue o BuTamunax. Mx knaccuduxanus u o6oznauenue. Hopma
notpelieHuss BUTaMMHOB. BonopacTBopumble (Ha npumepe BUTaMuHOB C,
rpynnsl B n P) u sxupopactBopuMsie (Ha npumepe ButamuHoB A, D u E).
ABUTaMHMHO3bI, THIIEPBUTAMMHO3bl U THIIOBUTAMHHO3bI, UX TPOQUIAKTHKA.
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rOpMOHBI. IToustue o TOpMOHax Kak OMOJIOTHYECKN aKTHBHBIX B€IICCTBAxX,

Tewma 13. BBIITOJIHSAIOIIUX JHAOKPUHHYIO PEryJSLMIO KU3HEACATEIbHOCTH OPraHU3MOB. 14 v2,7
buonorunuecku aktuBHBIC | Kiaccuukaius TOPMOHOB:  CTEPOW[bI, TPOU3BOIAHBIE AMUHOKHUCIIOT, 37
COCIMHEHHS. MOJIMMIENTUAHBIE ©  OeNKoBble TOpMOHBL OTHenpbHBIE TPEICTABUTEIN:
ACTPAINOI, TECTOCTEPOH, HHCYJIHMH, aJpEeHaIHH.
JlexapcrBa. [loHsATHE O JeKapcTBaX KaK XMMHOTEPANEBTUUECKHUX IperapaTax.
['pynmer nekapceTB: cyabdamMuabl (CTPENTONH), aHTUOMOTHKY (TIEHUITUJUIHH ),
AHTUNHUPETUKN (ACIUPUH), aHAIBIETHKU (aHAJIBrUH). be3omacHbie CrocoObl
MIPUMEHEHUSI, JI€KapCTBEHHbIE (POPMBI.
Hemonctpanuu. OOpa3ipl BATAMHUHHBIX TTpenaparoB. [lomnBuTaMuHEL.
Bupl paboT Ha MPaKTUYECKOM 3aHATHH (IIPU HATTHYNHN )
Teoperuueckue 3aHATHS 10
1. bruonornyecku akTUBHLIE COCTUHEHHUS. 2
2. ®epMEHTHI. 2
3. ButamunsI. 2
4. I'opMOHBI. 2
5. JlekapcTBEeHHBIE MpenapaThl. 2
CamocTosiTesibHasi padoTa 00yYarOmmMXxcst
Pabota ¢ yueOHoIi, cipaBoyHOH JIuTepaTypoil u HTepHeT-pecypcamu.
[ToaroroBuTk Noknaa Ha TeMbl «buonornyeckue GpyHkunu 0eakoBy, «beakoBas 4
OCHOBa HMMMYHHUTETa», «/lepuiut Oenka B THUIIEBBIX MPOAYKTAX U €ro
MPEeoJ0JICHUE B paMKax TIJI00AJbHOW MPOJIOBOJIBCTBEHHOW MPOTPAMMBIY,
«be3omacHple c1ocoObI MPUMEHEHUS JICKAPCTBEHHBIX MPENapaToBy.
Paznen I1. Heoprannyeckasi XuMus
Conep:xanue yueOHOro MaTepuasa
OcHoBHBIE TOHATHS XUMHUH. BemectBo. Atom. Monekyna. XUMHYECKHI
Tema 15. AJIEMEHT. AJIJIOTPOIIHSL.
AToM — crnoxHas yacTuna. JlokazaTreiabCTBa CIOXHOCTU CTPOCHHS aToMa:
OcCHOBHBIE TOHSTHUS XUMHH. 6
CrpocHrte aToma. KaTOJIHBIE M  PEHTTCHOBCKUE JyuH, (HOTOIPQEKT, paJuoaKTUBHOCTS, V1,5
anekTposus. [manerapnas moaens atroma J. Pesepdopna. Ctpoenue aroma 1o 33,5

H. Bopy. CoBpemeHHbIE NPEACTABIEHUS O CTPOeHUH aToma. KopmyckyinspHo-
BOJIHOBOM J1yaJIM3M YacTHIl MUKPOMUPA.
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CoctaB aTOMHOro sijpa — HYKJIOHBI: MPOTOHBI W HEUTpOHBI. M30TOMBI M
HYKIUABL. OJeKTpoHHas oOomouyka atoMoB. lloHsATHE 00 3IEKTPOHHOM
opOuTaIM M JIEKTPOHHOM oOjake. KBaHTOBBIC unciia: TJIaBHOE, OpOUTATILHOE
(mobouHoe), MarHUTHOE U CHUHOBOE. PacmpeneneHue HIEKTPOHOB 11O
SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U OpOUTAIIM B COOTBETCTBUU C
IIPUHLAIIOM HauMEHbIIEH SHepruy, npuHuunoM Ilaynu u npasunom I'ynna.
BaneHTHble BO3MOXHOCTHM aTOMOB XHUMHYECKHX 3JIEMEHTOB. OJIEKTPOHHAas
KJIacCU(UKALNUS XUMHUYECKHUX JJIEMEHTOB: S-, p-, d-, f-3JIeMeHTHI.

Bupl paboT Ha MpaKTHYECKOM 3aHATHH (TTPU HATHYNHN )

Teopernyeckue 3aHATHS 2
1. OcHoBHbIe NOHATHS XUMUHU. CTpOEHHE aToMa. 2
IIpakTnyeckue 3aHATHS 2
1. Pacuet konuuecTBa p, n, € B aTOMaX XUMHUYECKUX SJIEMEHTOB. 2
CamocrosiTeqibHasi padoTa o0yyarouuxcsi
Pacyer xonmuecTBa MPOTOHOB, HEUTPOHOB, IEKTPOHOB B aTOMaX Pa3IMYHBIX )
XUMHUYECKUX dJeMeHTOB. (COCTaBlieHHE CXEM CTPOCHMSI U DIIEKTPOHHBIX
KOH(HUryparuii aTOMOB XMMHYECKHX DJIEMEHTOB.
Conep:xanue yueOHOro MaTepuasa
Otkpeitnie  Ilepuommnueckoro  3akoHa.  [IpeanochuUiku:  HaAKOIUICHHE
¢dakTonmoruueckoro  marepuaiga, paboTel  mpeamectBeHHUKOB  (M.B.
Jlebepetinepa, JI.IO. Meiiepa), cbe3n xumukoB B Kapricpys, TUYHOCTHBIE
kauectBa /.M. Menneneera. Otkpsitue .. Menneneesbim [lepuoanueckoro
3aKOHa.
Tema 16. . Ilepuoanueckuii 3akoH U cTrpoeHue aroma. M3oronsl. CoBpeMEHHOE NOHATHE 6
TlepuoanecKuil 3aK0H 1 XHUMUYECKOro djeMeHTta. 3akoHomepHocth . Mosmu.  CoBpeMeHHas V3
Tlepuosieckas cucrema dopmynuposka [Tepuoandeckoro 3akona. [lepuognueckoe n3MEHEHUE CBOMCTB 35
XUMUYECKUX dn1emMenToB JI. 1. SIIEMEHTOB: PaJMyCca aTOMa; PHEPTUM HMOHM3ALUM; DIIEKTPOOTPUIIATENEHOCTH.
Menneneesa 3uavenue [leproau9IecKOro 3aKoHa.
Bupl paboT Ha MpaKTHYECKOM 3aHATHH (MIPU HATTHMYNHN )
Teopernyeckue 3aHATHS 2
1. Ilepuonnyeckuii 3akoH u Ileproanueckas cucreMa XUMHUYECKUX JIEMEHTOB 2
H.N. MenneneeBa
IIpakTHYeckue 3aHATHA 2
1. Ctpoenue aroma. [lepuonnueckuii 3akon u [ICXD .. Menneneena. 2
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CamocTosiTesibHasi padoTa 00yYarOmmMXxcst
Pabota ¢ yueOHoii tureparypoii u IHTepHeT-pecypcamu.

[ToaroroButh cooOuieHne Ha TeMy «OTKpBITHE MEPUOAMYECKOrO 3aKOHa. 2
CocTaBiieHHE KpOCCBOP/A.
Conep:kanue y4eOHOIro MaTepuasa
IlonssTHe O XMMMYECKOM CBS3U. THIIBI XMMHYECKHX CBS3€M: KOBaJICHTHAs,
MOHHAsl, METAJJTNYECKasi U BOAOPOIHAS.
KoBanentHass xumudeckasi cBsi3b. [[Ba MexaHu3ma 0oOpa3oBaHUS 3TOU CBS3U:
OOMEHHBIH M JOHOPHO-aKIeNnTOpHbINH. OCHOBHBIE MapaMEeTPhl CBS3H: JIMHA,
MPOYHOCTh, YIOJ CBSI3M WM BaJeHTHBIM yroi. (OCHOBHBbIE CBOWCTBA:
HACBILIEHHOCTh, MOJIAPU3YEMOCTh U MpoyHOCTh. Crnoco0 mnepekpbIBaHus
ANEKTPOHHBIX OpOUTanel M KiaccHu(PHUKAIUs KOBAICHTHBIX CBS3CH MO 3TOMY
MPU3HAKY: G- U T-CBsA3H. KpaTHOCTH KOBaJIEHTHBIX CBSA3EH U KilaccuUKaLMs UX
10 3TOMY IPU3HAKY: OAMHAPHBIE, IBOMHbBIE, TPOUHBIE, TOJYTOPHBIE.
Tumnel KpUCTAUIMYECKUX pelIeTOK. PU3HYECKUE CBOMCTBA BELIECTB C 3TUMHU
pelIeTKaMU.
HNonHasg xuMuueckass CBA3b, KAK KpaWHMM Clly4aill KOBAJIEHTHOM IOJIAPHOMN 16 %)
cBs3U. VIOHHBIE KpHUCTaNIMYECKUE PEIIETKH U CBOMCTBA BEUIECTB C TaKUMU 32
Tema 17. KPHUCTAJIIAMHU.
Xummeckas cs3b. CTpoeHHe Mertamndeckass XUMHUUYECKasl CBA3b, KaK OCOOBIM THUI XHMHYECKOH CBS3H,
BCIICCTBA. CYIIECTBYIOIIUI B MeTaiiax M cruiaBax. CBOMCTBAa METaUTHYECKOU CBSI3H.
Mertannnueckie KpUCTAIMYECKHE PEHIeTKH M CBOMCTBA BEIIECTB C TaKUMU
KpUCTaJIaMH.
Bogoponnas xumuueckas cBsizb. Ee kimaccuduxaius: MeXMONEKYJspHas U
BHYTPHUMOJIEKYJISIpHAsE BOJIOPOJHBIE CBA3U. MOJIEKYISIpHbIE KPUCTAUIMUECKUE
peumietku. buonoruueckas poiab BOJOPOAHBIX CBsI3eH B OpraHU3AlMH
OMOTIOIMMEPOB.
Koopaunaronnsie (KOMIIJIEKCHBIE) COSTUHEHUS.
ArperatHoe cocTosiHHME BellecTBa. YucThie BelecTBa 1 CMECH.
Bupl paboT Ha MPaKTUYECKOM 3aHATHH (ITPU HAJTHMYUN )
Teopernyeckue 3aHATHS 12
1. Bugsl xumMudeckoi cBsa3u. KoBajeHTHASA CBA3b. 2
2. MloHHas cBS3b. 2
3. BonopoaHasi cBA3b. 2
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4. Merannuyeckas CBs3b 2
5. Koopaunarnmonsasie (KOMITJIEKCHBIC) COCTMHECHHMS. 2
6. ArperatHoe coCTOsIHUE BenlecTBa. YHUCThIE BEIIECTBA U CMECH. 2
IIpakTHYeckue 3aHATHSA 2
1. Xummnueckas cBa3b. CTpoeHUE BENIECTBA. 2
CamocTosiTesibHasi padboTa 00yYarommXxcst
Pabota ¢ yueOHoii mureparypoii u IHTepHeT-pecypcaMu.
[ToaroroButh coobuieHne Ha TeMy «KpaTHOCTh KOBAJIEHTHBIX CBS3ed U 2
KIacCUpUKAUg WX TO0 STOMY NPH3HAKY: OJWHAPHBIC, JIBOWHBIC, TPOWHBIEC,
nosiyropubiey». CocTaBleHHE KPOCCBOP/A.
Conep:xanue yueOHOro MaTepuasa
[TonsTe o mucnepcHbIx cuctemax. Knaccudukanus ITUCHEPCHBIX CHCTEM B
3aBHCHMOCTH OT arperaTHOr0 COCTOSIHUS IUCIIEPCUOHHON Cpe/ibl U AUCTIEPCHON
¢a3bl, a TakKe MO pa3Mepy UX YacTull. [ pyboaucnepcHble CUCTEMBL: SMYIIbCUN
U CycleH3UHM. TOHKOIMCIEPCHBIE CHUCTEMBI: KOJUIOMJHBIE (307U W TE€IH) U
WUCTUHHBIE (MOJICKYJISIPHBIEC, MOJICKYJISIPHO-MOHHBIE H HWOHHBIE). DddexT
Tunpans. Koarynsiust B KOJUIOUIHBIX pacTBopax. CHHEpE3UC B relisx.
3Ha4YeHHUE AUCIEPCHBIX CUCTEM B JKUBOW U HEXKMBOW MPUPOJIE U MPAKTUIECKOMN 6
KU3HU YEJIOBEKa. OMYJIbCUM U CYCIEH3UHM B CTPOMTEIBCTBE, IMUIIEBOU U
MEAUIIMHCKONW MPOMBIIIJICHHOCTH, KOCMeTHKe. bruonornueckue, MeIuuuHCKHe
Y TEXHOJIOTMYECKUE CBOMCTBA 30Jiel. 3HaU€HUE rejieil B OpraHu3aluu KUBOM
Tewma 18. Matepun. CuHepesuc Kak (pakTop, ONpeeIIOmnui CPOK TOAHOCTH TPOAYKIIUN Y6
JlucrepcHble CHCTEMBL. Ha ocHOBe rejei. CBepThIBaHME KPOBU KaK OHMOJIOTWYECKHI CHHEPE3UC, €ro 35
3HAuYEHUE.
Bupl paboT Ha IPaKTUYECKOM 3aHITHH (TIPH HATUYHIH)
Teopernyeckue 3aHATHS 2
1. JIucepcHbIe CUCTEMBI 2
IIpakTHYeckue 3aHATHA 2
1. IlonydyeHne 3MyIbCUM PACTUTEIBLHOTO Macia 1 30415 Kpaxmasa. 2
CamocTosiTesibHasi padoTa 00yYarommXxcst
OMyJIbCUM M CYCHEH3MH B CTPOUTENIBCTBE, IHUIIEBOM M MEAMIMHCKON
MPOMBIIIJICHHOCTH,  KOCMETHKe.  buonormyeckume,  MEIUUUHCKHE U 2

TEXHOJIOTHYECKUE CBOMCTBA 30Jiel. 3HAaYeHUE rejedl B OpraHu3aliu >KUBOU
MaTepHH.
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Conep:kanue y4eOHOIro MaTepuasia

TuIbI ¥ 3aKOHOMEPHOCTH NIPOTEKAHUS XUMUYECKUX PEAKLIUM.

Knaccudukanmss XuMUYECKUX peakifii B OpPraHUYECKONW M HEOPraHWYECKOM
xumun. [TonsTHe 0 XuMHUecKoi peakiuu. Peakiuu, naymue 6e3 U3MEHEHUS
KaueCTBEHHOI'0 COCTaBa BEILIECTB: aJUIOTPONMU3aLUs U u3oMepusanus. Peakunn,
UIYLIME C ©3MEHEHUEM COCTaBa BEIIECTB: 10 YUCILY U XapaKTepy pearupyronimux
1 00pa3yIoIMMXCs BEMIECTB (pa3JIOKEHUs, COCAMHCHUS, 3aMEIIIeHUsI, 0OMEHA);
[0 M3MEHEHHUIO CTENEHEH OKMCICHHUS AJIEMEHTOB; MO TEIuIoBoMYy 3(ddexty
(3k30- W DBHAOTepMHUECKHE); Mo ¢aze (romMo- HW TETEPOTCHHBIE); IO
HampaBieHUI0  (oOpaTuMble ¥ HEOOpaTHUMBIE); IO  HCIIOJIb30BAaHHUIO

Kartajgu3aTtopa (KaTaJuTHYeCKHEe U HEKaTaMTHYECKHE); MO0 MEXaHU3MY 12
(paguKanbHbIE, MOJIEKYJISPHBIE U NOHHBIE).
CKOpOCTh XMMHUUYECKUX PEaKIIUH.
Tema 19. @axkTopbl, BIHAKOLNIME HA CKOPOCTb XUMHUYECKOM peakuuu. Ilpupona Y2
XumHeckie peaxi pearupytomux BemecTB. Temmeparypa (3akon Bant-I'odda). KoruenTparms. 34
KaranuzaTopsl 1 KaTanu3: rOMO- U T€TEPOreHHBIN, UX MeXaHU3Mbl. DEepPMEHTHI.
OOpaTuMOCTh XMMHUYECKUX peakiuil. XuMmudeckoe paBHoBecue. [loHsaTne o
XUMUYECKOM paBHOBECHMHU. PaBHOBECHbIE KOHIEHTpaluu. JMHaMUYHOCTH
XUMHUYECKOTro paBHOBecHs. DaKTOpHI, BIUAIOINIME HA CMEIICHUE PAaBHOBECHS:
KOHIIEHTpauus, faBienue, t (mpunuun Jle [larense).
Bupl paboT Ha MpaKTUYECKOM 3aHATHH (ITPU HAJTHMYUHN )
Teopernyeckue 3aHATHS 8
1. XuMundeckue peakliuyi ¥ 3aKOHOMEPHOCTH UX NPOTEKAHUS 2
2. Peaknuu, uaymnye 6e3 U3MEHEHHS KaueCTBEHHOTO COCTaBa BEI[ECTB 2
3. Peaknuu, uaymme ¢ \3MEHEHHUEM COCTaBa BEUIECTB 2
4. CKOpOCTh XUMUYECKUX PEAKIIHIM. 2
CamocTosiTesibHasi padoTa 00yyarommxcsi 4
Cocranenue cxembl «Kaccudukanusi XAMUUECKHX PEAKITHIA.
Conep:xanue yueOHOro MaTepuasa
Bopna. PacTBopbl. DnekTpoauTudeckas TUCCOraIus.
Tema 20. Ilonsstue o pacrBopax. @PuU3HMKO-XMMHUYECKas IPUPOJA PACTBOPEHUS U 14
PacTtBOpHI pacTtBOopoB. B3aumoneicTBHEe pacTBOPUTENA W PACTBOPEHHOI'O BEIECTBA. y2
PactBopumocTh BemecTB. CriocoObl BBIpAXKEHHST KOHIIEHTPALUU PAaCTBOPOB: 33,7

MaccoBast J10Ji paCTBOPEHHOT0 BenecTBa (IPOLEHTHAs ), MOJIIpHasl.
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Teopus 3MEKTPOJUTHUECKON arcconranui. MeXaHu3M AUCCOIMAlNK BEIECTB
C pa3NMYHBIMM THUIIAMH XHUMHUYECKHUX CBsi3eid. BKilag pycckux Yy4eHbIX B
pa3BUTHE TMPEJCTABICHUN 00 AIEKTPOIUTHYECKON nuccormanuu. OCHOBHBIC
MOJIOKEHUS ~ TEOPUM  DJIEKTPOJUTHUYECKOM  auccouuanuu.  CreneHb
ANIEKTPOIIUTUYECKON Tuccolranuu U (akTopsl ee 3aBUCUMOCTH. [{uccounanus
BoAbl. Bomopoansiii mokaszarens. Cpena BOIHBIX PacTBOPOB 3JIEKTPOJIUTOB.
IMaaponus kak oOMeHHBIN Tporiecc. HeoOpaTumblil THAPOIM3 OPTaHUYECKUX U
HEOPraHUYECKUX COCIMHEHHUM U ero 3HauyeHue B MPAKTUUYECKOHN NIEeATeTbHOCTH
YeJI0BEKa.

OOparumelii  tugponus cojeil. CrymeHuaTslid Tuaponu3. IlpakTuueckoe
MpUMEHEHHE TUuAposn3a. [ uApoIn3 opraHnyeckux BelecTB (OENKOB, KHUPOB,
YTIEBOIOB, OMUHYKICOTHI0B, AT®) 1 ero GMOJOTUYECKOE U MPAKTUYECKOE
3HaueHne. OMbBUICHUE )XUPOB. Peakius stepudukanum.

Bupl paboT Ha IPAKTUYECKOM 3aHATHH (TIPH HATUYHIH)

Teopernyeckue 3aHATHS

1. Boga. PactBopbl.

2. DNEeKTPOIUTUYECKAS TUCCOLIUALIUS.

3. M'maponus.

IIpakTHYeckue 3aHATHSA

1. CrtocoObI BeIpaXeHUsI KOHIICHTPAIIUHA PACTBOPOB.

2. DIEKTPOJUTHYECKAS TUCCOIUALIHS.

N[RN[R

CamocrosiTesibHas paboTa 00y4arOIIMXCs

Pemenne 3ana4 Ha HaXOXKACHUE MAaCCOBOM J0OJIM PACTBOPEHHOTO BEILIECTBA.
[TonroroBka Kk mpakTHueckoi padote «lIpuroromnenue pactBopa 3aJaHHOMN
KOHLEHTPALUN».

CocraBneHue ypaBHEHHMM AJIEKTPOJUTUYECKON JUCCOIMALMU, pEeaKIUil
HMOHHOTO0 OOMeEHa.

[ToaroToBuTh cooOIIeHNE HAa TEMY «PacTBOPHI BOKPYT HACY.

Tema 21.
OKHCIUTETBHO-BOCCTAHOBUTEIBLHBIE
peakuuu. DIEKTPOXUMUUYECKUE
MIPOIIECCHI.

Coaep:kanue yueOHOro MaTepuaja

OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKITUH.

Crenenr oxucienus. BoccranoButreaun wu okuciaurenu. OKHCIeHHE U
BOCCTaHOBJICHHUE. Baxneitmme OKMCIIUTENHU u BOCCTaHOBUTEIH.
BoccranoButenbHble  CBOWCTBA  METAJUIOB  —  MPOCTHIX  BEILECTB.
OKHCIIUTENbHBIE M BOCCTAHOBUTEIBbHBIE CBOMCTBA HEMETAJUNIOB — MPOCTHIX
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BellecTB. BoccTraHoBUTEIbHBIE CBOMCTBA BEILIECTB, 00pa30BaHHBIX AJIEMEHTaMU
B HU3IIEH (OTpUIIATENBHON) cTeneHu okucieHus. OKUCIUTENbHBIE CBOWCTBA
BEIIIECTB, 00PAa30BaHHBIX JIEMEHTAMH B BBICIICH (TIOJIOKUTEIBHOW) CTEIICHU
okucaeHuss. OKUCIUTENbHbIE W BOCCTAHOBUTEIbHBIE CBOMCTBA BEIIECTB,
00pa30BaHHBIX 3JIEMEHTAMHU B TPOMEKYTOUHBIX CTEIICHSIX OKUCIICHHUS.
Krnaccudukanus OKUCTUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

Peakuyu MeXaTOMHOTO W MEXMOJIEKYJISIPHOTO OKHCIIEHUS-BOCCTaHOBIICHHUS.
Peakiun  BHYTPUMOJEKYJISIPHOTO  OKHCJICHHUS-BOCCTAHOBIIEHUs.  Peakiumn
CaMOOKHCJICHUSI-CAaMOBOCCTAHOBIICHUS (AUCTIPOTIOPIIMOHUPOBAHNSA).

Meroabl  COCTaBlieHUSI  ypaBHEHUM  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmuii. MeTos 3JIeKTpOHHOTO OaltaHca.

DONeKTponn3  BOAHBIX  PAacTBOPOB C  PACTBOPUMBIMH  3JIEKTPOJAAMH.
[IpakTHueckoe NpUMEHEHHUE IIEKTPOIIU3A.

Bupl paboT Ha IPAKTUYECKOM 3aHITHH (TIPH HATUYHUH)

Teopernyeckue 3aHATHS

1. OKHCIUTETBLHO-BOCCTAHOBUTEIBHBIEC PEAKIUU.

N

2. DNeKTpou3.

CamocrosiTesibHast padoTa 00y4aromMXcs

Pemenune BapratuBHbIX 3a1a4. PacctaHoBKa K03()(pUIIMEHTOB B OKUCIUTENBHO-
BOCCTAHOBUTCIIbHBIX PCAKIHUAX MCTOIOM 3JICKTPOHHOT'O OajaHca.
ITpakTHyecKoe MPUMEHEHUE IEKTPOIIN3A.

Tewma 22.
Knaccudukanus Bemiects. [IpocTeie
BEIIIECTBA.

Conep:xanue yueOHOro MaTepuasa

Krnaccudukanus npocThIx BEIIECTB.

Meramnsl. [Tonoxenue meramioB B [lepuoanueckoir cucreMe 1 0COOCHHOCTH
CTpOEHHUs UX aToMOB. [IpocThie BelecTBa — METANIIBL: CTPOEHUE KPUCTAIIIIOB U
METaJITUYecKasi XUMU4YecKas cBs3b. O0Iue hu3ndecKkue CBOMCTBA METAIOB U
MX BOCCTAaHOBUTEIIbHBIE CBOMCTBA: B3aUMOJECHCTBHE C HeMeTautaMu. OKCUAbI U
TUAPOKCH]IBI METAILIOB.

Koppo3zust meraminoB. XuMuueckas KOppo3us. DIEKTPOXUMHUYECKAS] KOPPO3HSL.
CriocoOBI 3aUTH METAIIOB OT KOPPO3HH.

Mertaiibl B nmpupoje. IJEKTPOJU3 paciuiaBOB M PACTBOPOB COEAUHEHMI
METAJUIOB U €ro MPAaKTUYECKOE 3HAUCHUE.

Hemeramnbl. [lonokeHue  HEMETa/NIOB B MEPUOJAMYECKOM  CHUCTEME,
0COOCHHOCTH CTPOCHHSI UX aTOMOB. DJIEKTPOOTPUIATENLHOCTh. biaropoaasie
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ra3pl. DJIEKTPOHHOE CTPOCHUE aTOMOB OJIATOPOJHBIX Ta30B U OCOOCHHOCTH HX
XUMUAYECKHX U (PU3NYECKHX CBOUCTB.
Bupl paboT Ha MpaKTHYECKOM 3aHATHH (IIPU HAJTHYNHN )

Teopernyeckue 3aHATHS 8

1. Knaccugukarus npocThiX BELIECTB. 2

2. Mertannsl. 2

3. Hemeramisl. 2

4. Koppo3ust METAJLJIOB. 2

CamocrosiTesibHas padoTa 00y4arOIMXCs

CocraBnenue 0000maromEeld TaONHUIBI MO0 HOMEHKIAType W XUMHUYECKHM

CBOMCTBAaM OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COEAUHEHUMN. 2

[ToaroroBuTh nokjian Ha Temy: «lcmonb3oBaHME MUHEPAIbHBIX KHUCIOT Ha

MPENNPUATHIX PA3TMYHOTO MIPOQUIISD».

Conep:kanue y4e0OHOIro MaTepuasa

CBoiicTBa OKCUJ0B U OCHOBAHUH.

Bonmopoansie  coeauHEHHST ~ HEMETAJUIOB. [lonyuenne  ammuaka H

XJIOPOBOJIOPOJIa CUHTE30M M KOCBEHHO. Pu3nueckue cBoiicTBa. OTHOLIEHUE K

BOJIC: KMCIIOTHO-OCHOBHBIE CBOICTBA.

CBoiicTBa KUCIIOT U COJIEH.

HeconeoOpa3yromue u coneodpasyromniie okcuabl. KucioTsl opranndeckue u

Heopranuueckue. KucioTel B CBeTe TEOPUU SIIEKTPOTUTHUECKON TUCCOUAIIUN.

Knaccudukanms opraHudeckKux ¥ HEOPraHUYEeCKuX KuciaoT. OOIue CBOMCTBa 12
Tema 9. KUCJIOT. OCHOBaHMSI B CBET€ TEOPUU BJIEKTPOJUTUYECKOU JIMCCOLUAIUU. V4
OCHOBHBIC KJIACCHI HEOPrAHMYECKIX AMdoTepHble OpraHMYecKUe M HEOpraHHuecKue coeAuHeHHs. AMQOoTepHbIe 35
COeIMHEHHIA. ocHOBaHUS. AMGPOTEPHOCTh OKCUIOB U TUAPOKCUIOB MEPEXOIHBIX METAJUIOB:

B3aMMO/ICIICTBHUE C KUCIOTAMHU U IIEJI0YaMHU.

Comu. Knaccudukanus u xuMudeckue cBorictsa colieii. OCOOEHHOCTH CBOWCTB

COJICH, KUCIIOT

['eneTndeckast CBSI3b MEXKIY KIIACCAMH HEOPTaHUYECKUX COCTMHEHUM.

EnuHcTBO MUpa BelecTs.

Bupl paboT Ha IPaKTUYECKOM 3aHATHHU (TIPH HATUYHUH)

Teopernyeckue 3aHATHS 8

1. OCHOBHBIE KJ1aCChl HEOPTAaHUYECKUX COCTUHEHUN. OKCHUIBI. 2

2. OcHOBaHUSA U KUCIIOTHI. 2
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3. Connu.

I'enermueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/II\/'I

IIpakTHYeckue 3aHATHSA

1. Kimacchl HEOPraHMUYECKUX COEAUHEHUH.

NN [N

CamocrosiTesibHas padoTa 00y4arOIIMXCs

CocraBnenue 0000maromEeld TaOJHUIBI MO0 HOMEHKIAType W XUMHUYECKHM
CBOKCTBaM OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCITUHEHUM.

[ToaroroBute moknan Ha Temy «Mcrmonab30BaHME MUHEPATBHBIX KHCIOT Ha
MPEANPHUATHIX PA3IMIHOTO MPOoPIIs». Buapl paboT Ha MPaAKTUIECKOM 3aHSITHU
(Tipu HATTMYWN)

Tema 10.
XUMUS 3JIEMEHTOB.

Conep:kanue y4e0OHOIro MaTepuasa

XUMUS JIEMEHTOB. S- P-3JIEMEHTBHI.

Bonopoa. /IBoiicTBeHHOE mNojoXeHue Bojoposa B Ilepronnueckon cucreme.
N3oTonsl Bogopoaa. Posibs Bogopoa B )KUBOM U HEKUBOUM IPUPOIE.

Bopa. Ponb BozbI Kak cpeooOpa3yromiero BenecTBa KIeTKH. JKOIOTHISCKUE
aCIIEKThI BOJOIIOIb30BAHUS.

Onementsl [A-rpynmel.  Illenouynsie meramnel. OOmas XapakTepuUCTHKA
mIEMOYHBIX MeTauioB. [lonmyueHue, ¢u3nUeckue W XHMHYECKHE CBOMCTBA
HIEJIOYHBIX MeTauioB. [IpupoiHbie COeIMHEeHNs HATPUS U KaJlMsl, UX 3HAYCHUE.
Onementbl [IA-rpynmel.  OOmiass  XapaKTepUCTHKA — IIEITOYHO3EMENIbHBIX
METaJUIOB M MarHusi Ha OCHOBaHUHU MojoxkeHus B [lepmonnueckoin cucreme
anementoB JI.M. MenaeneeBa u ctpoeHus: arToMoB. Kanbiuii, ero nojydyeHue,
¢du3nUecKre U XMMHUYECKHE CBOMCTBA. BakHeWIne coeTMHEHUsT KabIUs, X
3HaYeHHE U MpuMeHeHne. Kanbiuii B mpupoe, ero Onoaorundeckas poiib.
XUMUS 3JIIEMEHTOB: P-3JIEMEHTBHI.

AmoMUHMI. XapakTepUCTHKAa aJIIOMHUHUS Ha OCHOBAaHWUU TIOJIOKEHHS B
Ilepnonnueckoii cucreme snemenToB .M. MenzneneeBa u cTpoeHHUs aroma.
[Tonyuyenue, hpu3nvIecKne U XUMUIECKHUE CBOMCTBA aTIOMUHMS.

Ianmorensr. O01mas XapakTepUCTHKA TaJJOTEHOB HA OCHOBAHUH UX TOJIOKCHUS B
[Tepuonuueckoit cucrteme anementoB .M. MenaeneeBa u CTpoeHUsI aTOMOB.
Baxwnelinme coeMHEHUs TaJIOT€HOB, UX CBOWCTBA, 3HAYEHUE U NIPUMEHEHUE.
buonornueckas poJib rajloreHoB.

XanpkoreHbl. OOmiasi XapakTEpUCTUKAa XaJbKOTEHOB HAa OCHOBAHHH WX
nojoxxenusa B Ilepuommueckoit cucreme snementoB J[.M. MenneneeBa u
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CTPOECHUS aTOMOB. XaJbKOT€HbI — MPOCTHIE BellecTBa. AyoTponusi. CTpoeHue
MOJIEKYJI JITIOTPOITHBIX MOJU(PHUKAIIMHA 1 UX CBOHCTBA. XalbKOTCHBI B IPUPOJIE,
WX OMOJIOTHYECKAST POJIb.

OnemenTsl VA-rpymnmel. OOmiast XapakTepuCTHKa JIEMEHTOB 3TOM TPYIIBI Ha
OCHOBaHMM HX mnoJjioxkeHuss B Ilepumogmueckoir cucreme snementoB J[.H.
MenpeneeBa u crpoeHus atToMoB. CTpOE€HHE MOJIEKYJIbI a30Ta U AJJIOTPOIIHBIX
Moaubukamuii  dochopa, wux (QuU3MUECKME HW XUMHYECKHE CBOMCTBA.
Bonoponusie coenunenus snemeHToB VA-rpynmnsl. Okeusl a3ota u ¢ocdopa,
COOTBETCTBYIOIINE UM KUCIOTHL. Conn 3TuX K1cnoT A30T U pocdop B mpupoe,
UX OMOJIOTUYECKAs POJIb.

OnemenThl [VA-rpynmner. O0mas xapakTeprucTuKa 3JIEMEHTOB 3TOUW TPYIIBI Ha
OCHOBaHMHM uX InosoxeHus B Ilepumonmueckon cucreme siemenros [I.1.
MenpeneeBa U CTPOEHUS AaTOMOB. YTJIEPO M €r0 aJTIOTPOIIHS

XUMUS 3JIEMEHTOB: d-3JIEMEHTBHI.

Ocobennoctu cTpoeHus atoMoB d-31emeHToB (IB-VIIIB-rpynm). Mens, uHK,
XpOM, JKele30, MapraHell - MPOCThIE BEIIECTBA, UX (PU3MUECKUE U XUMUYECKUE
CBOMCTBA.

Bupl paboT Ha IPAKTUYECKOM 3aHITHH (TIPH HATUYHUH)

Teopernyeckue 3aHATHS

1. XuMus 371€MEHTOB. S- P-3JIEMEHTHI.

2. XuMusi 3JIEMEHTOB: p-3J1€MEHTHI.

3. XuMus 3JIEMEHTOB: d-3JICMEHTEL.

IIpakTHYeckue 3aHATHA

1. S-31eMeHTH 1 P-2JIEMECHTHEIL, d-pIeMeHTHI U BX COCOAMHCHUS.

NN (N[N

CamocrosiTeqibHasi padoTa o0yyaroummxcsi
COCTaBJIeHI/Ie Ta6JII/II_H>I 0 XUMHUYECKUM CBOMCTBAM XMMHYECKHUX DIIEMEHTOB U
UX COEOUHEHUMN.

Tema 11.
XuMUs B KA3HU 00IIECTBa

Coaep:kanue yueOHOro MaTepuaja

Xumusi B KU3HM OOmiecTBa. XUMHS M TMPOU3BOJACTBO. XHMHUYECKas
NPOMBINUJICHHOCT M XHUMHUYCCKHEC TCXHOJIOI'MH. Cmpbe JJI XUMHYECKON
MPOMBIIIUIEHHOCTH. BoJa B XMMHMUYECKOW NPOMBIIIICHHOCTH. JHEPrus st
XUMHUYECCKOT'O IpOU3BOJACTBA. HaquBIe MNPUHIMXIIBI XUMHUYECCKOT'O
MTPOM3BOJICTBA. 3aIIUTa OKPYXKAIOIIEH CpelIbl K OXpaHa TPyJa MPU XUMUIECKOM
MIPOU3BO/ICTBE.
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Bupl paboT Ha MpaKTHYECKOM 3aHATHH (ITPU HATTHYUHN )

Teopernyeckue 3aHATHS

1. XuMus B KU3HU O0LLIECTBA.

CamocTosiTesibHasi padoTa 00yYarommXxcsi
HayuyHble mpuHOMIB XMMHYECKOTO MPOM3BOACTBA. 3alluTa OKPYKaIOIIEH
Cpelbl U OXpaHa Tpyaa IpU XUMUYECKOM IIPOU3BOJICTBE.

Tema 12.
XuUMHA ¥ IOBCEIHEBHAS KU3HD
YeJIOBEKA.

Coaep:xkanue yueOHOro MaTepuaja

Xumug W TOBCEAHEBHAas >KM3Hb 4yenoBeka. Jlomamusas anrteka. Cpencrsa
JIUYHOW TUTHMEHbl U KOCMETHKH. XUMHUsA U IuIla. MapkupoBKa YIAaKOBKa
MUIIEBBIX U THTHEHUYECKUX MTPOYKTOB U YMEHHE UX YUTATh.

Bupl paboT Ha IPAKTUYECKOM 3aHITHHU (TIPH HATTUYHUH)

Teopernyeckue 3aHATHS

1. Xumusa u INOBCCAHCBHAA XHU3Hb YCIIOBCKA.

CamocTosiTesibHasi padoTa 00yYarommxcst
[ToaroToBuTh NOKIA] HA TeMBbl «POJIb OTEUECTBEHHBIX YUCHBIX B CTAHOBJICHUH
U Pa3BUTUU XUMUNY, «JIeKapCTBEHHBIE ITpenaparsD).

\
34

ITpomesxyTouHas arrecrauus (Ipu
IIPOBEACHUU IIPOMEKYTOYHOMU
aTTeCTalMy 3a CYET BPEMCHH,
OTBEACHHOI'O Ha OCBOCHHUE
JUCITUTITUHBI)

JK3aMeH B IEPBOM H BO BTOPOM ceMecTpax.
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3.YCJIOBUA PEAIN3ALIUU TPOT'PAMMBI JNCIUITJIMHBI
1. 02 XUMUA

3.1. TpeGoBaHus K MAaTEPUAJTbHO-TEXHUYECKOMY O0ecrne4eHH 0

Peanuzanus nporpammsl aucuuruinasl 111, 02 Xumus npeanonaraeT HaM4ue y4eOHOTo
KaOuHeTa XUMUHI

ObopynoBanne yueOHOro KaOMHeTa:

-110CaI0YHBIC MECTA 110 KOJUYECTBY 00yUaroIInuXcs;

-pabodee MecTo MperoIaBaTels;

-KOMIIJICKT y‘le6H0-MeTOILI/I‘ICCKI/IX " pa3JaTOYHBIX MaTCpUaIOB 110 JUCHUIIJINHE.

TexHuveckue cpeacTBa 00y4eHHsI:

-3KpaH;

-MYJIbTUMEIUIHBIN TTPOEKTOP.

3.2. UndopmanuonHoe odecriedeHne 00yueHust

Ilepeuenb yueOHbIX M31aHuii, UHTEpHET-pecypcoOB, 10NMOJHUTEILHOM JIUTEPATYPbI

OCHOBHBIE UICTOYHUKH:

1. Epoxun, KO.M. Xumus mna npodeccwii M CeNUAIBHOCTEH TEXHUYECKOTO U
ecTecTBeHHO-Hay4dHoro mnpoduieii: yueonuk / KO.M. Epoxun, W.b. KoBaneBa. - Mocksa:
Axamemus, 2018. - 496 c.

JlomonHUTEIbHBIC UCTOYHUKU:

2. 'muuka, H.JI. O6mas xumust [ DIeKTpOHHBIN pecypc]: yaebHoe mocodue / ['nmuaKa
H.JIL. - Mocksa: KnoPyc, 2020. - 749 c. - O9bC «BOOK.RU» - Pexum nocryna:
https://book.ru/book/935925

HNuTepHeT-pecypcebl:

1.

2.

CnopaBounass mpaBoBasi cucrema «Koncymprant Ilmioc». - Pexum
http://konsultant.ru/

®denepanpHblii  HEHTp WHOOPMAIMOHHO-00PA30BATEIBHBIX  PECYPCOB.
nocryma: http://fcior.edu.ru

Enunoe oxHO gocTyma K 00pa3oBaTeNbHBIM pecypcaMm. - Pexum
http://window.edu.ru/

AKaJeMHK: CJIOBapM M DJHIMKIoNeauu Ha Axaagemuke. — Pexum
https://dic.academic.ru/dic.nsf/ruwiki/1338916

Enunas xomnmexknus 1udpoBeIX 00pa3oBaTeIbHBIX pPecypcoB. — Pexum

www.school-collection.edu.ru

JIOCTYTIA:

- Pexum

JIOCTYTIA:

JOCTYTIA:

JOCTYTIA:
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHHMS YYEFHOU
JAUCHUITJIMHBI I, 02 XUMUA

PesyabTaThl 00y4eHHs

Kpurtepuu onenku

MeToanbl OIEHKH

V1 - Ha3bIBaTh U3y4YECHHBIC BEILECTBA I10
CTPUBHAJIBHOW» WIH MEXIAYHAPOJAHOU

HOMEHKJIaTypawm;

VY2 - onpenenars BaleHTHOCTb U CTENEHb
OKHCJICHUSI XUMUYECKUX DJIEMEHTOB, THUII
XAMHUYECKON CBSI3U B BOJHBIX PAacTBOpAX,
OKHCIIUTEb u BOCCTAHOBUTEb,
HaIlpaBJIEHUE CMEILEHUS PABHOBECUS MO
BIIUSIHUEM pa3IMYHBIX ¢bakTopoB,
WU30MEpbl U TOMOJIOTH, MPUHAIIEKHOCTD
BEIIECTB K

Ppa3HbIM Ki1accaM

HCOPTaHUYCCKUX n OpraHu4CCKUux

COCIIMHECHU;

V3 -

DJICMCHTHI

p-, d-
ITOJIOKCHUTO B

JINGE

XUMHUYCCKUC

XapakTepu3oBarh:  S-,
110 ux
[IEPUOIUYECKON cucreme
o0mue

OCHOBHBIX

Menneneena;
CBOMCTBA KJIaCCOB
HEOPTaHUYECKHUX u

COCMHEHUH; CTPOCHHE U

OpraHNU4eCKHUX
CBOMCTBA
OPraHUYEeCKUX COCIUHEHUN;

V4 -
HKCIIEPUMEHT

BBITIOJIHATH XHUMHYCCKHI

10 Pacrio3HaBaHUTO
BayKHEHIITNX HCOPTaHNYCCKUX n

OpTaHU4YCCKUX BCILICCTB,

VY5 - IpOBOIUTE pacyeThl 10 XUMUYECKUM
dopMynaM U ypaBHEHUSIM pEaKIIHii;

VY6 - ocCylecTBIATh CAMOCTOSITEIbHBIN

NOUCK XHMHYECKOH uHpopMamuu C
MCII0JIb30BAaHUEM PA3JINYHBIX HCTOUYHUKOB
(crIpaBOYHBIX, HAy4YHBIX M  HAy4HO-
HOMYJISPHBIX W3JAaHNAN, KOMIIBIOTEPHBIX

0a3 maHHBIX, pecypcoB MHTepHETA);

Y7 - wucnonb3oBaTh MPUOOpPETEHHBIE
3HaHWA M YMEHUS B IPAKTHUYECKOMH

JCATCIIBHOCTH U HOBCCI[HCBHOﬁ KHU3HHU.

OrneHKa «OTJINYHOY
BBICTABIISICTCS
oOydJaromiemMycsi, €Ciiu OH
rmy0ooKO ¥ TPOYHO
YCBOWJI ~ MPOTPAMMHBIN
MaTepuan Kypca,
MCYEpIbIBAIOIIIE,
MOCJIeIOBATENbHO, YETKO
Y JIOTUYECKHU CTPOMHO €T0
U3JIaraeT, yMmeeT TECHO
YBSI3bIBaTH  TEOPUIO  C
NPaKTUKOH,  CcBOOOJHO
CIPAaBIISIETCS C 3aJa4aMH
" BOIIPOCaMH, HE
3aTpyJHSETCS C OTBETAMHU
npu BUJIOM3MEHEHUN
3aJIaHuH, MPaBHIBHO
00OCHOBBIBACT MPUHSATHIC
pelieHus, BJIa/ieeT
Pa3HOCTOPOHHUMH
HaBbIKAMU U MpHEMaMH
BBITIOJTHEHUS
MPAKTUYECKHX 3aJ1a4;
OLIEHKa «XOPOIIO»
BBICTABIISIETCS
o0yyJaromemycs, eciii OH
TBEPAO 3HAET MaTepuai
Kypca, TpaMOTHO M TIO
CYUIECTBY H3JIaraeT €ro,

HE JomycKas
CYIIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha
BOIIPOC, MPaBUIILHO
MIPUMEHSET
TEOPETHUECKUE
MOJIOKEHUS pu

peLIeHNH NPAKTUYECKUX
BOIIPOCOB M 3ajad,
BJIAJIEET HEOOXOMUMBIMUA
HaBBIKAMH W TIPHEMaMH
HUX BBINIOJTHCHU A,

OIICHKA
«YIOBIETBOPUTEIILHOY
BBICTABIISICTCS
o0yyJaromemycs, eciii OH
UMeeT 3HAaHUS TOJBKO

DKcrnepTHas
OILICHKA
NesITeNIbHOCTH
o0yJaromuxcs
IIpU BBINOJIHEHUN
u 3aIuTe
pe3yNbTaToB
MPAKTUIECKHIX
3aHSITHH,
BBITIOJTHEHUH
JIOMAIITHUX padoT,
ompoca,
pe3yNbTaToB
BHEAYJUTOPHOU
CaMOCTOATENIbHON
paboThI
oOydJaromuxcs,
KOHTPOJIBHBIX
paboT U Jpyrux
BUJIOB TEKYIIETO
KOHTPOJIS U T.II.
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OCHOBHOTO
HO HE
JIeTajcH,
HETOYHOCTH,
HEJOCTATOYHO
IIpaBWJIbHbBIE
hopMyITUPOBKH,
HapyLIEHUs JIOTUYECKON
MIOCJIEI0BATEIbHOCTH B
U3JI0KEHUU

MaTepuara,
YCBOWJI ~ €T0
JIOTTYCKaeT

MIPOrpPaMMHOTO
MaTepuasna, UCIBITHIBACT
3aTpyaHEHUS npu
BBITIOJTHEHUH

IMPAKTUYCCKHUX 3aJa4,
OIICHKa
«HEYOOBJICTBOPUTECIILHO»

BBICTaBIISIETCS
oOyuaroiemycs,
KOTOpBIH  HE 3HAET
3HAYUTCIILHOU qacTu
MIPOTPaMMHOTO
MaTtepuana, JIOIMyCKaer
CYIIIECTBCHHBIC OIIHUOKH,
HEYBEPEHHO, v
OOIBIINMU
3aTpyJHEHUSMHU peliaeT
MpaKTHYECKUE  3aJa4u

HJIM HC CHPAaBIIACTCA C
HUMH CaMOCTOSTCIIBHO.

31 - ponb XUMHUH B €CTECTBO3HAHUU,

32 - BayKHEHIITHE XUMHUYECKHUE TOHSITHS;

33 - OCHOBHBIC 3aKOHBI XMMHH;

34 - OCHOBHBIE TEOPUU XUMUU;

35 - knaccupuKanuio ¥ HOMEHKJIATYpy
HEOPraHUYECKIX "
COCIUHCHMI;

OpPraHu4€CKUuXx

36 - IpUpOAHBIE UCTOYHUKHI
YTJIEBOJIOPOIOB M CIIOCOOBI UX
nepepadoTKy;

37 - BelecTBa W Marepuaibl, HIUPOKO
UCIIOJIb3YEMbI€ B IPAKTHKE.

OneHka «OTJIAYHOY
BBICTaBJISICTCA
oOydJaroriemMycsi, €Ciiu OH
rmy0ooKO ¥ TPOYHO
YCBOWJI ~ MPOTPAMMHBIN
MaTepuan Kypca,
HCYEPIIBIBAIOIIIE,
MOCIIEZI0BATEIBHO, YETKO
1 JIOTUYECKHU CTPOMHO €T0
U3JlaraeT, yMeeT TEeCHO
YBA3BIBaTH TEOPUIO  C
MPAKTUKOM, CcBOOOIHO
CIpaBJISIETCS C 3a/lauaMu
u BOIIpOCaMH, HE
3aTPyAHSIETCS C OTBETAMU
npu BUJIOU3MEHEHHUH
3aJJaHuH, MPABUIIBHO
00OCHOBBIBAET MPUHSATHIE
perieHus, BIIAJICET

DKcrnepTHas
OLICHKa
NesITeNIbHOCTH
o0yJaromuxcs
IIPU BBINOJIHEHUN
u 3aIuTe
pe3yIabTaTOB
MPaKTUYECKUX
3aHATHH,
BBITIOJTHEHUH
JOMAIIHUX padoT,
orpoca,
pe3yIabTaTOB
BHEAYIUTOPHOU
CaMOCTOATEIIbHOMN
paboThI
oOyJaromuxcs,
KOHTPOJIbHBIX
pabor u npyrux
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Pa3HOCTOPOHHUMH
HaBbIKaMU W HpUCMaMU
BBITTOJTHEHUS
MPAKTUYECKUX 3a]1a4;
OLIEHKa «XOPOIIIOY
BBICTABJISACTCA
oOydJaroriemMycsi, €Ciiu OH
TBEPAO 3HAET MaTepuai
Kypca, TPaMOTHO H TIO
CYIIECTBY H3JIaraer ero,

HE JOTTycKast
CYILIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha
BOIIPOC, MPaBUIIbHO
MIPUMEHSET
TEOPETHUECKUE
MOJIOKEHUS pu

pEelIeHUN TPaKTUYECKHUX
BOIIPOCOB U 3ajad,
BJIa/IeeT HEOOXOIUMBIMU
HaBBIKAMU W TPHEMaMH
UX BBIIOJIHEHUS;

OLIEHKa
«yIOBJIETBOPUTEIILHO
BBICTaBJISICTCA
oOydJaroriemMycsi, €Ciiu OH
MMEeT 3HaHHUS TOJIBKO
OCHOBHOTO  MaTepuana,
HO HE YCBOMJI €IO
JIeTajeH, JOMYCKAeT
HETOYHOCTH,
HEZ0CTaTOYHO
MIpaBUIIbHBIE
(hopMyITUPOBKH,
HapyLIEHUs JIOTMYECKON
MOCJIEZIOBATEILHOCTH B
U3JI0KEHUU

MIPOrPaMMHOTO
MaTepuaina, UCIBITHIBACT
3aTpyJHEHUS npu
BBHITIOJTHEHUH

IMPAKTUYCCKHUX 3aJ1a4,
OIICHKa
«HEYOOBJICTBOPUTECIILHO»

BBICTaBJISICTCSA
oOyyJaromemycs,
KOTOpPBIA HE 3HAET
3HAYUTEJILHON 4acTH
MPOTrPaMMHOI0

MaTepuaia, JIOIyCKaeT
CYIIECTBCHHBIC OIIMOKH,
HEYBEPEHHO, C

BUJIOB TEKYIIETO
KOHTPOJIS
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OONBIINMU
3aTPyJHEHUSMHU  peliaeT
MPAKTUYCCKHE  3aJIaud
WIN HE CIPaBISETCS C
HUMH CaMOCTOSITEIILHO.

5. AIATITAIIASAA PABOYEM ITPOT'PAMMBI IIPU OB YUEHUH UHBAJIA]IOB
N Jiin C OrPAHUYEHHBIMHU BO3MOKHOCTAMMA 3/10POBbS

Ananrtanus pabouedt mporpammbl npodeccroHanbHOM mucuumuidHabl 1], 02 Xwumwus
NPOBOAMWTCS TPHU peaTu3aldy aJalnTUBHON 00pa3oBaTeNbHON MPOrpaMMbI — MPOTPAMMBI
MOArOTOBKU CIHEHUAIIMCTOB cpeaHero 3BeHa 1o cnenuaibHocTu 38.02.05 ToBapoBeneHue u
IKCIIEPTH3a KauyecTBa MOTPEOUTEHCKUX TOBAPOB B IIENIAX 00€CIeUeHHsI TpaBa WHBAIUIOB U JIUIT
C OrpaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbsI Ha MOJIy4eHHE TPO(ECCHOHATILHOTO 00pa30BaHuUs,
CO3IaHUsI HEOOXOIUMBIX JJIsI TIOTYYSHHS CPEIHEro MPOPEeCCHOHANTBHOTO 00pa30BaHUs YCIOBUA,
a Taxke o0ecrevyeHus JOCTUKEHHsI 00Yy4aloIMMUCI UHBAIMIAMU U JIUIIAMH C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbBSI pe3yJIbTaTOB (POPMUPOBAHUS IPAKTUIECKOTO OTIBITA.

Oobopyoosanue yueonozo kabunema Xumuu 011 00y4arOWuxcs ¢ pasnudHsIMu 6U0aAMU
0ZPAHUYEHUS 300P06bA

OcHamenue KaOuHeTa XWMHHM JOJDKHO OTBEYaTh OCOOBIM  00pa3oBaTeIbHBIM
MOTPEOHOCTSIM O0YJArOIIMXCsl HHBAIUIOB U JIUI C OTPAHMYEHHBIMHA BO3MOKHOCTSIMH 3JI0POBBSI.
Kabuner momxkeH ObITh OCHAIICHBI O0OPYJAOBAaHWEM M YYEOHBIMH MECTaMHU C TEXHHUYECCKUMU
CpeacTBaMU O0yUYeHUs sl 00YUaIONIUXCSI ¢ PA3IMYHBIMHA BHIAMU OTPAHUYCHUH 30POBbSL.

Kabunet, B koTOpoM 00y4aroTCs JIMIa ¢ HAPYIICHUEM CIyXa JOHKEH ObITh 000pya0BaH
PaguOKIACCOM, KOMIIBIOTEPHOM TEXHUKOW, ayAMOTEXHUKOW, BHMJICOTECXHUKOH, 3JIEKTPOHHOM
JIOCKOM, MYJTbTUMEUUHON CUCTEMOM.

Jns  cnaboBuasmux OOyYarOIMXCs B KaOWHETE MPeIycMAaTPUBAIOTCS IMPOCMOTP
ylaJeHHBIX OOBEKTOB NPU TOMOIIM BHJICOYBEIMUUTENECH I YOAJICHHOTO MPOCMOTpA.
Hcnonp3oBanue bpaiiyieBCKOM KOMIIBIOTEPHOM TEXHUKM, JJIEKTPOHHBIX JIYI, IMPOrpaMm
HEBU3YAJIIbHOTO JOCTyNa K WHGOpMaluU, TEXHUYECKHX CPEACTB IMpHUeMa-leperadyu yuyeOHOH
nH(popMaIuu B TOCTYITHBIX (OpMax.

Jliis o0yyaronuxcs ¢ HapyIIeHHEM OIOPHO-ABUTaTEIBHOTO ammapaTa KaOMHET JOJKEH
OBITH 000PYIOBAH MEPEIBUKHBIMU PETYIUPYEMBIMU MAPTAMU C UCTOYHUKOM NMUTAHUS.

BrlmieykasaHHoe OCHAIlIEHHE YCTaHABIMBACTCA B KAOWHETE MPU HATTUYUUA O0yUYaIONTUXCS
Mo aJanTHPOBAHHOW 00pa30BaTEIHLHOM MPOrpaMMe C Y4€TOM HMMEIOIIETOCsS THIMa HapylIIeHUN
3I0pPOBbS Y 00YJaroIIerocs.
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Opzanu3zayusa npakmuku o00y4aowuxca UHEAIUO08 U JIUY, C O0ZPAHUYEHHBIMU
603MOHCHOCMAMU 300P08bA

®opma npoBeeHHs yueOHOI U MPOU3BOJCTBEHHON MPAKTUKN YCTAHABIMBAETCS C yUYETOM
0COOCHHOCTEH TNMCUXO(PU3NUECKOTO PA3BUTHUS, WHIUBUAYAIbHBIX BO3MOXKHOCTEH M COCTOSHUS
3JI0pOBbsI 00YUAIOIIMXCS MHBAJIHJIOB U JIUL C OTPAHUYCHHBIMUA BO3MOXHOCTSIMH 3JI0POBbSL.

[Ipu onpeneneHuu MeCT NMPOXOXKJIECHUS MPAKTUKU JIJISl JAHHOW KaTEerOpUu 00y4yarouuxcs
HEOOXO/JMMO YYHTHIBATh PEKOMEHJAIMH, MJaHHBIE 110 pe3yabTaTaM MEIUKO-COLUAIbHOM
9KCIIEPTHU3bl, COJEpKalleiicss B WHAMBHAYaJbHON Mporpamme peadbWIMTAalMN HHBAIN/A,
OTHOCHUTEJILHO PEKOMEHOBAaHHBIX YCIOBUN M BUJIOB TPYAA.

[Tpu HeoOX0AUMOCTH 7Sl TPOXOKICHUS TPAKTHUKU HHBATUAAMHU CO3/1al0TCS CIIeIIalIbHbIE
paboune MecTta ¢ y4eToM HapyIIEHHBIX (YHKLIHS U OTPAHMYCHMH WX >KU3HEICSITEIbHOCTHU B
COOTBETCTBUH C TpeOOBAHMSIMH, YTBEPKIEHHBIMH IpHukazoM MuHuctepcrBa tpyna Poccun ot
19.11.2013 r. Ne 685H.

Hndpopmayuonnoe u memoouuecxkoe obecneuenue odoyuarouuxcs

Hoctyn k MHGOpPMAIMOHHBIM U OuOIMorpaduyeckuM pecypcaM, yKa3aHHBIM B 1. 3.2.
paboueil mporpamMmbl, JOHKEH OBITH MpEACTaBiieH B (hopmax, aIaTHPOBAHHBIX K OTPAHUYEHUSIM
3I0pOBbsI 00YUAIOIIMXCS MHBAJIHJIOB U JIUL C OTPAHUYCHHBIMHU BO3MOXXHOCTSIMH 3/I0POBbSI:

JIist 1T ¢ HapyIIEHUSIMH 3peHUs (HE MEHEe OJTHOTO BU/A):

- B IeYaTHON (opMe yBETMUEHHBIM HIPHUPTOM;

- B (popMe 31eKTPOHHOTO IOKYMEHTA;

- B hopme aynuodaiina;

- B medyaTtHo# (hopme Ha si3bike bpaiins.

Jis U1 ¢ HapYIICHUSIMH CITyXa:

- B IeyaTtHoH (opme;

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

Jlig au1 ¢ HapyIIeHUSIMH OIIOPHO-JIBUTATENILHOTO arnapara (He MeHee OJTHOTO BUAA):

- B ICUaTHOH (opme;

- B (hopMe 3eKTPOHHOTO IOKYMEHTA;

- B (hopme ayanodaiina.

Jljig U1l ¢ HEPBHO-TICUXUYECKUMH HapyIICHUSIMH (PaccTpOCTBO ayTHUYECKOTO CHEKTpa,
HapyIlIeHUE ICUXUUECKOT0 pa3BUTHs) (HE MEHEE OJTHOTO BUA):

- HCIIOJIb30BAHUE TEKCTA C UJUTIOCTPALIUSMU;

- MyJIbTUMEIUHHBIC MATEPHUATTBL.

Bo Bpems camocTosITeNbHON MOATOTOBKM OOy4arol[Mecss HWHBAIMIBI M JUIA C
OTPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3/0POBBSl JTOJDKHBI OBITH OOECIHEeUYeHBl JIOCTYIIOM K CETH
Nurtepner.

Dopmbl u MemoOvl KOHMPONA U OUEHKU Pe3y1bmamog 00yueHus

[Ipumensiemble ipu peanuzaru padodeit mporpammsl [1/1.02 Xumus GpopMbl 1 METOIBI
KOHTPOJISI IPOBOJAATCS C YYETOM OTPAaHUYEHUS 3710POBbS 00YJAIOLIIXCS.

[lenpto TeKylIEro KOHTPOJS SIBISIETCS CBOEBPEMEHHOE BBISBICHHE 3aTpyJHEHUN H
OTCTaBaHMUA OOYYAIOLIETOCS C OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBbS U BHECCHHE
KOPPEKTHUBOB B YUEOHYIO JI€ATEIbHOCTD.

dopMa MPOMEKYTOUHOH aTTeCTallud YCTAHABJIMBAETCS C YYETOM HHIWBUIYAIbHBIX
MCUXO(PU3NUECKMX OCOOEHHOCTEH O0O0yJalomuxcss WHBAIUIOB W JIMIl C OrPAaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbs (YCTHO, MMCBMEHHO HAa OymMare, MMCbMEHHO Ha KOMIBIOTEpe, B hopMe
TECTUPOBAHUSA U T.II.).

[Tpu nmpoBeeHUH MPOMEXKYTOUHOM aTTecTalluy 00ydaroueMycst IPeAOCTaBIISETCS BpeMs
Ha TOJTrOTOBKY K OTBETYy, yBEJIMYEHHOe He Ooyiee 4eM B TpH paza yCTaHOBJICHHOIO MJis
MOJATOTOBKU K OTBETY 00yYaIOMIUMCS, HE UMEIOIUM OIpaHHUEHHUH B COCTOSIHUU 370POBBSI.
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7. JUCT BHECEHHBIX U3MEHEHHUI

JdonmosiHeHns1 M U3MeHeHHsI B padoueil mporpamme

3a / Y4eOHbIii roj

B paGouyro nporpammy IJ1. 02 Xumus

o creruanbaocTy 38.02.05 ToBapoBeneHNE U DKCHEPTH3A KAUeCTBA ITOTPEOUTENBCKUX TOBAPOB

BHOCATCA CICAYIOINE NJOIMOJIHCHUSA U U3MCHCHMUS:
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