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1. TACIIOPT PABOYEM NPOT'PAMMBI YYEFHOU JUCHUTLIAHBI
ILA. 02 XUMMUSA

1.1. O6sa1acTh NpUMEHEHUs1 MPOTrPaAMMBbI
Pabouas mnporpamma yueOHoi muctmmausabl [1J[. 02 Xumus sBiaseTcs OCHOBHOM YacTbhiO
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
cnenuanbHoctd 31.02.02 Akyiepckoe Aeno:

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

Huctmmmuaa  IIJ[. 02  Xumus  oTHOcHTCS K TPOQUIBHBIM  TUCHUIUITHHAM
00111600pa30BaTEILHOTO IUKJIA.

1.3. Lesan u 3axa4u JUCHUILIMHBI — TPe0OOBAHMSA K Pe3y/IbTAaTaM O0CBOCHUS
AUCHUTLTHHBI

OcBoenne conepkanus yueOHou mumcnmmuuabl I1J[. 02 Xwumus obecneunBaer
JOCTHKEHHE 00YJaroIUMHUCA CIEIYIOIINX Pe3y/ibTaToB:

a) TUYHOCMHDbBIX:

- UYyBCTBO TOPJIOCTH M YB&XKEHUS K HCTOPUU U JOCTHIKEHHSIM OTEYECTBEHHOMN
XUMHUYECKON HAyKH; XMMHYECKU IPaMOTHOE MTOBEICHNE B MPO(PECCHOHAIBHON ACSITETLHOCTU U B
OBITY IIPH OOpalIeHNH ¢ XUMUUYECKUMHU BEIIeCTBAMH, MaTepUaIaMH U MPOLIECCaMU;

- TOTOBHOCTH K NMPOJODKEHUIO 00pa30BaHuUsl U MOBBIIICHUS KBATU(PUKAIIMKA B N30paHHON
npodecCuoHaNbHOM JesTeNbHOCTH U OObEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIETCHIIUN
B 9TOM;

- YMEHHE HCIIOJIb30BaTh JTOCTH)KEHUSI COBPEMEHHON XMMHYECKOW HAayKU U XUMHUYECKHX
TEXHOJIOTHI [UJIsl TIOBBIMICHUST COOCTBEHHOTO HWHTEIUIEKTYaJbHOTO pa3BUTHS B BHIOpaHHOU
npodeccuoHaNbHOM e TEIbHOCTH;

0) memanpeomemnuix:

- HCHOJb30BAaHUE PA3IMYHBIX BHJIOB I[O3HABATEIbHON JEATENIBHOCTH M OCHOBHBIX
WHTEJJICKTYalbHBIX oOlepanuii (TTOCTAaHOBKU 3adaud, (OpMyIHpOBaHUS TUIOTE3, aHAIHW3a U
CHUHTE3a, CpaBHEHHs, OOOOIIEHUs, CHUCTEMAaTH3al[MH, BBIBICHHUS MPUUYUHHO-CIEICTBEHHBIX
CBSI3€H, TTOMCKA aHATIOTOB, POPMYITHMPOBAHUS BBIBOJIOB) [Tl PEIICHUS TOCTABICHHOW 3a/1a4H;

- MPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHMS (HAOIOICHUS, HAYYHOTO SKCIEPUMEHTA)
JUTSL U3YYCHUS Pa3IMIHBIX CTOPOH XUMUYECKUX O0OBEKTOB U MPOIIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOAMMOCTh CTAIKUBATHCA B MPOdeCcCHOHATBHOM cdepe;

- HCIIONB30BAHKUE PA3UYHBIX MCTOYHUKOB JUISI MOJYYCHHUS XUMHUYECKOW WH(OpMAIINH,
YMEHHE OLEHUTh €€ JOCTOBEPHOCTh JJIsi JOCTHIXKEHHS XOPOLIMX pe3ylbTaToB B
npodeccuoHaIbHOM cdepe;

8) npeomemmubix:

- cOPMUPOBAHHOCTH MPEJICTABICHUI O MECTE XUMUHU B COBPEMEHHOW HAyYHOU KapTHUHE
MUDA;

- TIOHHMMaHHWE pOJIU XUMHH B (QOPMHUPOBAHUU Kpyrozopa u (PYHKIHMOHATHHOU
rPaMOTHOCTH Y€JIOBEKa JIJIsl peLICHUS MPAaKTUYECKUX 3a/1a4;

- BIIQJICHUE OCHOBOMOJIAralOIMMU XUMHUYECKUMHU TOHSITHSAMHU, TEOPUSMHU, 3aKOHAMU M
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHME XMMUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;

- BIAJCHUE OCHOBHBIMH METOJaMU HAYYHOTO IO3HAHMS, UCIOJIb3YEMbIMH B XUMHHU:
Ha0JI0/IeHue, ONUCaHNe, U3MEPEHHUE, SKCTIEPUMEHT;

- yMmMeHHe o0pabaThiBaTh, OOBSICHATH PE3YAbTAThl TPOBEACHHBIX OIBITOB M JENaTh
BBIBOJIbI; TOTOBHOCTH M CIIOCOOHOCTH TPUMEHSATh METOJbl [O3HAHUS NPU PEIICHUU
MPaKTUYECKUX 3a/1a4;

- ¢(OpMHUPOBAHHOCTh YMEHHUH J1aBaTh KOJWYECTBEHHBIE OLEHKU M MPOBOAMUTH PACUETHI
M0 XUMUYECKUM (PopMysiaM U YpaBHEHUSIM;



- BJAJEHUE IMpaBWJIAMHM TEXHUKH O€30IMaCHOCTH NPU HCIOJIB30BAHUH XMMHUYECKHX
BEILIECTB;

- copMUPOBAaHHOCTH COOCTBEHHOW MO3MLIMU 1O OTHOIICHHIO K XHMHUYECKOH
uH(pOopMalny, MOJy4aeMON U3 pa3HbIX HICTOYHHUKOB.

B pe3ynbrare 0OCBOGHUS TUCIUILTUHBI 00YJaIOLIHICs JOKEH

yMeTh:

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

Y2 omnpenensaTe BaJEHTHOCTb M CTENEHb OKHCIEHUS XUMHYECKHX DJJIEMEHTOB, THUII
XMMUYECKOM CBSI3M B BOJHBIX pacTBOpax, OKHCIHUTEIb M BOCCTAHOBHUTENb, HAIPABICHHE
CMEILICHUS PABHOBECHS TIOJ BIUSHHEM pa3IHYHBIX (PAKTOpOB, H30MEpPHl M TOMOJOTH,
MIPUHAJIEKHOCTh BELIECTB K Pa3HbIM KJIACCAM HEOPIaHUYECKUX M OPIraHMYECKUX COCIUHEHNN;

VY3 xapakTepu3oBaTh: S-, p-, d- SIEMEHTHI 110 UX MOJIOKEHHUIO B IEPUOIUIECKON cucTemMe
.. MenneneeBa; oOmuye XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX H
OpraHUYECKUX COCIUHEHUM; CTPOEHUE U CBOMCTBA OPraHUYECKUX COCIMHECHUM;

V4  BBINOTHATH XUMHYECKHH SKCIEPUMEHT IO PACMO3HABAHUIO  BaKHEUIIMX
HEOPraHMYECKUX U OPraHUYECKHX BEIIECTB;

V5 npoBOaUTE pacueThl MO XUMUYECKUM (OPMYJIaM M YPaBHEHUSIM PEaKITUii;

Y6  oCymecTBIATH  CaMOCTOSTENbHBIM  IMOMCK  XMMHUYECKOH  HMH(pOpMAIMU  C
UCIIOJIb30BAaHUEM pA3JIUYHBIX HCTOYHUKOB (CHPAaBOYHBIX, HAYYHBIX WM HAYYHO-TOIMYJSIPHBIX
U3JJaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);

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

3HATh:

31 poJib XUMHUU B €CTECTBO3HAHUU;

32 Ba)KHEHIIINE XUMHUYCCKUE TTOHITHS;

33 OCHOBHBIE 3aKOHBI XUMHH;

34 OCHOBHBIE TEOPUU XUMUU;

35 knaccuUKaio 1 HOMEHKIATYpy HEOPTaHUYECKUX U OPTraHUYECKUX COeTUMHEHUN;

36 mpupoIHbIE HCTOUYHUKH YTIIEBOJIOPOAOB U CIIOCOOBI MX MEPepaboTKH;

37 BewiecTBa U MaTepUabl, IUPOKO UCIIOJIb3YEMBIE B IPAKTHUKE.

Berepunapuslii ¢penbamep nomkeH o01a1aTh 0OIIMMU KOMIIETEHIIUSAME, BKIIOYAIOITIMHU
B ce0s CIIOCOOHOCTH:

OK 1. IlonuMarh CyIIHOCTP H COLMAJIBHYIO 3HAYMMOCTh Oyaymied mpodeccun,
IIPOSIBJIATH K HEW YCTOWYMBBINA HUHTEPEC.

OK 4. OcymecTBisaTh TMOUCK M HCMIOJIb30BaHWE WHGOPMAIUH, HEOOXOIUMOW IS
3 PEKTUBHOTO BBIMOJHEHHUS MPOPECCHOHATBHBIX 3a]ad, MPOPECCHOHATBHOTO M JTUYHOCTHOTO
pa3BUTHA.

OK 11. BeiTh TOTOBBIM OpaTh Ha ce0si HPABCTBEHHBIEC 005A3aTENILCTBA MO OTHOIIECHHUIO K
npupojie, OOIIECTBY U YEIOBEKY.

1.5. Koim4ecTBO 4acoB Ha OCBOEHHE NPOrPaMMBbl y4eOHOMH TUCHHUIINHBI:

BCero — 275 yacoB, B TOM 4HCIIE:

- MaKCUMaJIbHOW y4eOHOM Harpy3ku odydatomierocs — 275 yaca,

BKJIFOYAS:

- 00s13aTeNnbHON ayIMTOpHOM yueOHOM Harpy3ku oOyyaromerocs — 183 vaca;

- CaMOCTOSTEILHOM pabOThI 0OyUaromerocs — 79 4acos (B T. 4.: HHAUBUI. TIPOSKT —

10 yacos);
- KOHCYJIbTalMu — 13 yacos.



2. CTPYKTYPA U COJEPKAHUE OBPA3OBATE/IbHOM U BOCIIUTATEIBHOM
JNESTEJBHOCTH IO PEAJN3AIIMM YYEBHOM IV CHUTIIMHBI
1. 02 XUMUS

2.1. O0bem y4eOHOM TMCHUILIMHBI U BUbI Y4eOHOI padoThl
Buj yueOHoi1 padoThl KoanuectBo
4acoB (Bcero)

Oobs3aTesbHast ayauTopHasi yueOHast 183
HArpy3Ka

B TOM YHUCIIE:

teoperrueckue 3anaTus (J1) 137
npaktuueckue 3anatus (113) 46
CamocrosiTesqibHasi padora oO0yvYarOMXcst 79
(CPC) (Bcero)

B TOM YHUCIIE:

WHJIMBUIYaJIbHBIA POEKT 10
Koncynbranun 13

DopMOil TPOMEKYTOUHOU ATTECTALUH SIBIISETCS:
DK3aMeH B IEPBOM U BO BTOPOM CEMECTpax.
O01mas Tpy10eMKOCTh 275




2.2. Temarnueckuii miiad yuyeoOHoi gucuuniaunbl [11.02 Xumus

KoanuecTBo 4acon
Makec.
[Iudpp ydeOHas CamocrosiTe
Ne n/mn 3;?;14 HaunmeHoBaHue TeM Harpy3ka ma | 1eopeTuyec Tpaxtuyec | Jagoparopn Kypcogas JIbHasA
cTyacHTa, e KHe 3aHATHA | ble padoThbl pabora pabora
|
yac. 3aHATHSA (mpoexr) o0y4arommx
csl
Pa3nes 1. Opranuyeckass XuMHus
[Ipenmer OpraHN4eCcKou XUMHH.
L. a Teopus CTPOEHUSA OPraHUYECKHUX 2 2
coeguHennii A.M. byrnepoga.
2. J12 XHUMHYECKUE PEaKIUU B OPraHUYECKON 2 2
XUMUMU.
3. 1131 [Ipenmer oprannyeckoi XxuMuu. BeiBox 4 2 2
XUMUYECKUX (HOPMYII.
4. J3 I 2 2
peneNbHbIE YTIEBOAOPOIBI.
5. 1132 CBoii 2 2
BOICTBA NPEAEIBHBIX YIIIEBOJOPOI0B
6. 1133 DNEeKTPOHHOE M XUMUUYECKOE CTPOCHHE 4 2 2
MIPEAEIIbHBIX YIIIEBOJIOPOJIOB
7. Ji4 DTUIICHOBbIE U JTUEHOBbIE 2 2
YTJIEBOJOPOBI.
8. 1134 | CpoiicTBa HeTpeaeIbHBIX 2 2
YTJIEBOJIOPOJIOB.
9. JI5 A 2 2
LIETUJICHOBBIE YIJIEBOJIOPOBI.
10. 1135 CaoiicTBa alETUIEHOBBIX 2 2
YTJIEBOJIOPOJIOB.
1. JI6 A 6 2 4
POMAaTUYECKUE YIIIEBOAOPOIbI




12. 136 | CBolicTBa apOMaTHUUYECKUX
YTJIEBOJIOPOJIOB.
13. 7 [Ipupoansie HWCTOYHHUKHU
YTJIEBOJIOPOJIOB.
14. JI8 K
OKCOXUMHUYECKOE TPOU3BOICTBO.
[Ipuponubiii ¥ TOMYTHBIN HEDTIHON
15. JI9
ra3el.  Hedpts ®  cmocoObl  ee
nepepadoTKH.
16. JI10 r
UIPOKCUIIHHBIC COCTUHECHHSI.
17. J11 M
HOTOATOMHBIE CITUPTEHI.
18. J12 DEHOJIBI.
19. J13 ApOMaTHYECKUE CITUPTHI.
20. 137 PactBOopuMOCTH CIUPTOB B BOJIE
21. J114 A
JIBAETUIBI U KETOHBI
22. 1138 Anpnernnel. KeToHEIL
23. JI15 KapGoHoBnbie KHUCJIOTBI u ux
MIPOU3BOJIHBIE.
24, JI16 JIByXOCHOBHBIC,  HENpeACIbHbIE U
apoMaTHYeCKHE KHCIIOTHI.
25. A7 Crnoxnsie 3¢upsbl. JKupsl.
26. JI18 Mpuza HW  CHHTETHYECKHM  MOIOIIHE
BEIIECTBA.
217. JI19
VYrieBobl, 00I1I€E CTPOCHUE
28. 1139

YrueBonasl. MoHOCaxapubl.




29. 120 Jucaxapuipl.
30. 121 [Tonucaxapunpl. Kpaxmai.
31 122 [Tonucaxapunel. [emttonosa.
32. JI23 HcKkycCTBEHHBIE M CHUHTETHYECKHUE
BOJIOKHA.
33. I1310 o .
JlenicTBre Hioaa Ha KpaxMail.
34. JI24 | AzoTconepxaiune OpraHUYECKHe
coeTMHEHUSI. AMUHEL.
35. 25 AHUIUH.
36. J126 H
UTPOCOETUHEHUS.
37. J128 A
MUHOKHCIIOTHI.
38. J129 Sp—
19 7 CpaBHHUTENBHAS XapaKTEPUCTUKA
) OpPraHWYeCKUX U  HEOPraHUYECKUX
OCHOBAaHMM.
40. 1311 | Jewnarypamus Oenka. LIBeTHBIC peakiiuu
OEIKOB.
41. 1312 | Unentuduxanus OpraHu4YECKHUX
COCTUHEHU.
42. JI30 r
€TEePOLUKINYECKUE COCTUHEHHUS.
43. I1313 | A3otcoaepxalue
TeTEPOLUUKINYECKHE COCTUHEHHUS.
44. JI31 H
YKJIEUHOBBIE KUCIIOTHI.
45. J132

ITonumepst.




46. 133 HckyccTBeHHBIE TOTMMEDHI. 2 2
47. JI34 CuHTeTHYECKHE BBICOKOMOJIEKYIISIPHBIE 2 2
COeINHEHHS.
48. 135 Bbrnonornuecku akTHBHBIE COETUHEHUS. 4 2
49. 136 DEepMEHTHI. 2 2
30. 137 BurtamuHsbl. 2 2
S1. 138 ['opmoHBI. 4 2
52. JI39 11 2 2
€KapCTBEHHbIE MTPENapaThl.
Pa3nes 2 O0mas n HeopraHu4eckasi XuMust
50, 1140 OcHoBHBIE TIOHATUSI XUMHUU. CTpoeHue 2 2
aroma
51 03 14 Pacuer xonmuuectBa p, n, € B aroMax 4
XHUMHYECKHUX 3JIEMEHTOB.
57 [Tepuonnueckuii 3aKOH Hu 4 )
: J141 Ilepuoguueckas cucTeMa XUMHYECKUX
anemenToB .M. Menaeneena
53. 315 Crpoenne aroma. Ilepumognueckmit 2
3akoH u [ICXD JI.1. Menneneena.
Crpoenue BEIIECTBA. Bunnl
54. N 4 2
JI42 | XUMHUYECKOH  CBS3W. KoBanenTHas
CBSI3b.
35. JI43 HMonnas cBsa3b 2 2
36. J144 Bonoponnas cBs3b. 2 2
57. JI45 Metannuueckas CBSI3b. 2 2
58. 1146 Koopaunarmonnsie (KOMILJIEKCHBIC) 2 2
COEIUHEHMUS.

10




59. 1147 ArperatHoe COCTOSIHHE BEIL[ECTBA.
YucTeie BEllecTBa U CMECH.
XuMuueckas CBS3b CTpOCHHE
0. | m316 ’ P
BEIIECTBA.
61. JI48 | JlucnepcHbIe CUCTEMBI.
62. 317 [TonydyeHue sSMynIbCUM PACTUTEIHLHOTO
MacJia U 30JIs1 KpaxMmala.
63. 11 49 XUMHYECKHE peaKuuu Hu
3aKOHOMEPHOCTHU UX MPOTEKAHUS
64. 1150 Peaknuu, wnymme 06e3 W3MEHEHUS
Ka4eCTBEHHOT'O COCTAaBa BEIIECTB
65. 151 Peakuuu, wuaymume ¢ HU3MEHEHUEM
COCTaBa BEIIECTB
66. JI52 CKOpOCTh XMMUYECKUX PEAKIUH.
67. JI53 | PacTBOpBI.
68. 13 18 CnocoObl  BBIpaXXCHHUSI KOHIICHTPAIlUU
pacTBOpPOB
69. JI54 DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS.
70.
I13 19 | DnekTponuTuyueckas IUCCOLMAIS.
71. o
JI 55 I'maponus coneil.
OKUCIUTENILHO - BOCCTAHOBUTEILHBIE
72.
JI56 | peakuun. DIEKTPOXUMUYECKHUE
MPOLIECCHL.
73. 1320 | Dnexrponus.
74. 1157 Knaccudukammss  BemectB.  IIpocthie
BEIIECTBA.
75.
JI 58 | Hemeramisl.

11




76. JI-59 | MeTamnsl.
7. JI160 | Koppo3us meTaiuios. 2 2
78. 161 OcCHOBHBIE KJIacChl HEOPraHMYECKHUX 2 2
coenuHeHui. OKCUIEI.
79. 2 2
J162 OcHOBaHHUS U KUCIIOTEL.
80- | 163 |Com. 2 2
81. 1321 | Bukropuna «Xumusi B pa3HbIX HayKax» 4 2 2
82. N 2 2
[13 22 | Knaccel HEOpraHUYECKUX COEAUHEHU.
83. JI1 64 | XuMus 31€MEHTOB: S -3J1€MEHTEI 7 2 >
84.. JI65 | XuMus 31€MEHTOB: p — DJIEMEHTOB. 4 2 2
85. J166 | Xumus sneMeHTOB: d — DJIEMEHTOB. 4 2 2
86. 1323 | S, p, d —-onemMeHTHI U UX COCTUHEHUS 2 2
87. JI1 67 | Xumus B )KU3HH OOIIIECTBA. 6 2 4
88. 11 68 Xumus " IIOBCEIHEBHAA KU3Hb 5 3 2
yeJoBeKa.
89 Koncynbranuu 13
90 UTOIroO 275 137 46 79

12




2.3. Conep:xanue yueoHnoi gucuuniaunbl I1/1.02 Xummus

Koanl
HaumenoBanue pa3jaesioB Conep:xxanue y4e0HOro MaTepuaJjia, NPpaKTHYEeCKHe 3aHATHS, O6nem dopmupyembIx
AMCUHMUILINHBI CaMOCTOSITe/IbHASL padoTa o0yUyarumuxcs YACOB KOMIIeTeHIIHIA,
0CBaMBaeMbIX
3HAHMH M YMEHUI
Pasznen I. Opranuveckasi Xumust
Conep:xxanue y4e0HOro MmaTepuaJja
[Ipenmer opranndeckont Xumuu. Teopust CTpOCHUs OPraHUYECKUX COCIUHEHUN
A.M. bytnepoBa. OCHOBHBIE MOJOXKEHUS Teopur cTpoeHuss A.M. bytieposa.
XVWMHUYECKOEe CTPOCHHE M CBOMCTBA OpraHWYecKuxX BemiecTB. OcoOeHHOCTH
CTPOEHHUSI OPTrAHNYECKUX COCAUHEHUN.
N3omepst u romomnoru. CTpoeHue aToMa yriepoaa. DIEKTPOHHOE O0JIaKo U
opOuTanb, S§- W p-opOUTATU. ODJIEKTPOHHBIE M JJIEKTPOHHO-TpaduuecKue
dbopMynbl aToMa yriaepoJa B OCHOBHOM M BO30YKIEHHOM COCTOSHHSIX. 8
KoBanentHas xumuueckas CBA3b M €€ KiIacCHPHUKalus IO CHocooy
nepeKpeIBaHus opouTaneit (o- u n-cBs3u). [lonsTre rudpuan3aIum.
Tema 1. . XUMHUYECKUE peaklui B opraHndeckoi xumuu. Peakiuu npucoenunenus (An, V1
IIpexmer opraHYecKOH XUMUH. Ag), omumunupoBanus (E), 3amemenumst (S, Sn, Sg), H30MepH3aIuu. 31,4
Teopust ctpoeHust OpraHIECKUX PazHoBumHOCTH peakiuii kaxaoro tuna. Ocodernoctu OBP B opranndeckoii OK 1. 4. 11
coennHenuit A.M. Bytneposa. XHUMUH. >V
HomMmeHknarypa XUMHYECKUX COCIUHEHUMN.
Buapl paboT Ha TPAKTHYECKOM 3aHITHH (TPY HAJTMYHH )
TeopeTuveckue 3aHATHUS 4
1. Ilpeamer opranuyeckol XuMuUHU. Teopus CTPOCHHUS OPraHUYECKHUX )
coenquHeHuii A.M. bytneposa.
2. XMMHYECKHE PEAKIINN B OPraHUYECKOW XUMUMU. 2
IIpakTHYecKkne 3aHATHA 2
1. [TpenmeT opraHnyeckoi XuMuu. BeiBog XxuMudeckux (Gpopmyit. 2
CamocrosiTesbHast padoTa 00y4aroIuxcs )
IToaroroBuTk noKJIaQ Ha TeMy «POJIb OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHUH
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Y Pa3BUTUH MUPOBOI OPraHUYECKON XUMUM.
CocraBieHue CTPYKTYPHBIX (POPMYJT OpPraHMYECKHX BEIIECTB, UX M30MEPOB U
TOMOJIOTOB.

Conepxanue yueOHOro Marepuaja

[IpenenbHbIE YTIE€BOAOPOABI: ATKAHBI U IIUKIOAIKAHBI.

l'omonoruueckuii  psg  ankaHoB. OCOOCHHOCTH CTPOCHHS TIPEIEITbHBIX
YTJIEBOJOPOAOB. AJIKaHbl KaK HPEACTABUTENH MPEAEIBbHBIX YIJIEBOIOPOJIOB.
Xumuueckue cBoiicTBa ankaHoB. Peakuun SR-Tuma: ranoreHupoBaHUE
(pa6oter H.H. Cemenona), aurpoBanue 1o Konosanony.

JlaboparopHble CrocoObl TOJTYYEHHS ajlKaHOB: CHUHTE3 Broplia, TUApOIU3 8

KapOuIa aTFOMUHUS.

[ukmoankanel. ['OMOJIOrMYECKHI Pl M HOMEHKJIATypa LUKJIOAIKAHOB, UX

obmas Qopmyma XuUMHUYECKHE CBOWCTBA  ITUKJIOAJKAHOB. Peakmuu V4
Tema 2. MPUCOCIUHEHUS U PAIUKATIBHOTO 3aMEIICHHUS. 32
TTpe/ebHbIC YIIeBOIOPOIHL. M3roToBIeHNE MOJIeNeil MOJIEKYIT aIKaHOB H TallOTeHAIKAHOB. OK L, 4,11

Buapl paboT Ha MPAKTUYECKOM 3aHATHH (TIPU HATTMYUH )

TeopeTuveckue 3aHATHUS 2

1. TlpenenbHbIe YrI€BOAOPOIbI: ATKAHBI U [IUKJIOATKAHBI. 2

IIpakTHYecKkne 3aHATHA 4

1. CBoiicTBa npeeNbHbIX YIIIEBOIOPOIOB. 2

2. DNEeKTPOHHOE U XMMHUYECKOE CTPOEHUE NIPENEIbHBIX YIIIEBOJOPOIOB. 2

CamMocTosTeIbHast padoTa 00y4arouuXxcs

CocraButh  Tabmumel  «Knaccudukaius — OpraHMYECKHX  BEHIECTBY, )

«Knaccuduxaius BemecTs Mo CTPOCHHUIO YIIIEPOJHOTO CKeJleTa U HAIUYHUIO

(YHKIMOHATIBHBIX TPYII.

Conep:xxanue y4eOHOro MmaTepuaJja

OTUJICHOBBIE U IMEHOBBIE YTIEBOAOPOIbI.

OTUJIEHOBBIE YIIE€BOAOPOAbl. ['OMOIOrHYECKUi Pl aTKEHOB. DJIEKTPOHHOE U

MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl 3THJIEHA M AJIKEHOB. XHUMHUUYECKHE

cBoiicTBa ankeHoB. IIpaBmino MapkoOBHMKOBA M €ro  3JEKTPOHHOE

000CHOBaHHE. Peakuuu  ramoreHMpoBaHuUs,  THAPOTAJIOT€HUPOBAHUA,

ruaparauuy, ruapupoBanusd. [lonsaTre o peaknusax noauMepusauuu. ['openune

aJKEHOB. Peakiium OKUCIIEHNS B MATKUX U JKECTKUX YCIOBUsX. [[puMeHenue u 4

CrocoObl TIOJYYCHMsI QJIKEHOB. LICmoysib30BaHWE BBICOKON PEAKIIMOHHOMN
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CIIOCOOHOCTH AJIKEHOB B XMMHUYECKOM IMPOMBIINIJICHHOCTH.

Tewma 3. JluenoBble  yrieBomoponabl. [loHstne uW  Ki1accUpUKAUS  ITUEHOBBIX Vi
OTUJIEHOBBIE u JIMEHOBBIE | YTIIEBOIOPOIOB MO B3aUMHOMY PAaCIOJIOKEHUIO KPAaTHBIX CBA3EH B MOJIEKYIIE. 35
YTIIEBOAOPOBL. OCOOEHHOCTH 3JEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOEHUS COTNPSKEHHBIX OK 1,4, 11

mueHoB.  Homenkmatypa — AMEHOBBIX — yraeBoaopoAoB.  OcoOeHHOCTH

XUMHYECKHUX CBOMCTB CONPSDKEHHBIX JTUEHOB, KaK CIEACTBUE MX IEKTPOHHOIO

ctpoenust. Peakiuu 1,4-npucoeaunenus. [lonmumepusanus nueHoB. CriocoObl

NOJY4YEeHUsT  JUEHOBBIX  yriieBojoponoB:  pabdorel  C.B.  JleGenesa,

JErUIpUPOBAHUE AIKAHOB.

Kayuyku: HaTypanbHblil U cUHTeTHUYECKUE. Bynkanuzauusa kaydyka. Pesuna u

300HUT.

Buasl paboT Ha MPAKTUYECKOM 3aHATHH (TIPU HATTMYUH)

TeopeTuveckue 3aHATHUS 2

1. DTUnEeHOBBIE U TUEHOBBIE YTIIEBOIOPO/IBI. 2

IIpakTHYecKkHne 3aHATHA 2

1. CBoiicTBa HEMpeAeIbHBIX YIIIEBOIOPOIOB. 2

Conepxanue y4eOHOro Marepuaja

ALIETHJIEHOBBIE YIJIEBOIOPOBI.

I'omonoruueckuit psn ankuHoB. ['omonoruyeckuii psg u obmas (opmyna

anknHoB. HoMeHkiatypa u uzomepus.

XUMHUYECKHE CBOHCTBA W NpUMEHEHHE alKUHOB. OCOOCHHOCTH peaKIui 4 V1
Tema 4. MIPUCOEIMHEHUS 110 TPOMHOM yriepoaHoil cBs3u. Peakiusa Kydeposa. [IpaBuiio 35
ALETHIICHOBBIE YITIEBOIOPO/IBI. MapkoBHHKOBA TPUMEHUTEIBHO K ameTuieHaM. W3roroBieHue MoAenei OK 1,4, 11

MOJIEKYJI aJTIKWHOB, UX U30MEPOB.

Buasl paboT Ha MPAKTUYECKOM 3aHATHH (TIPU HATTMYUH)

Teoperuveckue 3aHATHS 2

1. ALleTUJIEHOBBIE YTJIEBOAOPO/IBI. 2

IIpakTHYecKkHne 3aHATHA 2

1. CBoiicTBa alleTUIIEHOBBIX YIJIEBOJOPOIOB. 2

Conep:xxanue y4e0OHOro MmaTepuaJja

ApomMatndecKkue yriieBoAOpOIbl.

['omonoruyecknii psax apeHoB. beH305 kKak mpencTaBUTENb apeHOB. Pa3zButue 8

npeicTaBieHuid o cTpoeHun OeH3ona. CoBpeMEHHbIE MpelCTaBlIeHUs 00
JJIEKTPOHHOM UM TPOCTPAHCTBEHHOM cTpoeHuu Oenszona. OOpa3oBaHHe
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Tema 5.
ApomaTuiecKkue yriaeBog0pOabl.

apoMaTH4ecKol m-cucteMbl. ['omonorn OeH30ja, UX HOMEHKIJIaTypa, oOIas
dbopmyrna. XuMudeckue cBocTBa apeHoB. [I[pruMeHeHre 1 ToJydeHne apeHOB.
ApoMaTtu3ainus aJKaHOB U IUKIIOATKAHOB.

Bunbl paboT Ha MPAaKTUYECKOM 3aHATHH (TIPU HAJTMYHH )

Teoperuveckue 3aHATHS

1. ApomaTudeckue yrieBo10pOIbl.

IIpakTnyeckue 3aHATHS

1. CBoiicTBa apOMaTUUECKUX YTJIEBOJOPOIOB.

NN

CamocrosiTesibHast padoTa 00y4aroIUXCs

CocraBieHue U peleHNe FreHeTHYECKUX LIENOYeK.

Pemenne 3amau Ha HaXOXICHUS MOJIEKYIAPHONH (GOpPMYIBI Ta3000pa3HOro
YTJIEBOAOPOAA.

HOI[FOTOBI/ITI: AOKJIaa Ha TCMY: «3HayeHue ApOMATHYCCKUX YTJICBOAOPOAOB B
MEIULITHEY.

Vi
35

OK 1,4, 11

2. KoKcoxmmmyeckoe nNpon3BoACTBO.
3. MpupoaHbI 1 NONYTHbIN HepTAHbIE
rasbl. HedTb 1 cnocobbl ee nepepaboTKu.

Conepxanue y4eOHOro Marepuaja

[TpupoaHbIe HCTOUHUKH YTIIEBOIOPOAOB.

Hedts. Haxoxnenue B mpupozae, coctaB M (U3NYECKHE CBOMCTBA HEPTH.
TonnuB-HO-3HepreTryeckoe 3HaueHue HedTu. I[IpombinuienHas nepepaboTka
HepTtu. Pekrtudukanus HepTH, OCHOBHBIE (pakiuu ee pasfeNneHHs, HX
ucronbp3oBanue. BropuyHas mepepaboTka HedTenmpoaykToB. Pextudukamms
Ma3yTa Mpu yMEHbIIEHHOM JaBieHuu. Kpekunr HedrenpoaykTo. Pa3nnynsie
BUJbl KpekuHra. M3omepuszamusi ankaHoB. AJIKMJIMPOBAHHUE HEMpPEesIbHbBIX
YTJIEBOJOPO/IOB.

[Ipuponuerii u monyTHeId HedTstHONM ra3. KameHHblii yroiab. OCHOBHBIE
HaIlpaBJICHUS HCIIOJIb30BaHMs KAMEHHOTO YTJIS.

Bunbl paboT Ha MPAaKTUYECKOM 3aHATHH (IIPU HAJTMYHH )

Teoperuveckue 3aHATHS

1. TIpupoiHbIE UCTOYHUKH YTIIEBOIOPOIOB.

N[N

CamocrosiTesibHast padoTa 00y4aroIuXCcs

CocraBieHue U pelieHNe FeHeTHYECKUX LIEoYeK.

Pemenne 3amau Ha HaXOXICHHE MOJICKYJSIPHOH (QOpMyIBI Ta3000pa3HOro
YTJ1€BOAOPOAA.

V6,7
36

OK 1,4, 11
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[ToaroToBuTh AoKIam Ha Temy: «/cronp30BaHKMEe MPUPOIHBIX YTIIEBOJOPOIOB
B )KM3HH YEJIOBEKAY.

Tema 7.
['MIpOKCHIIbHBIC COCTUHEHUS.

Conep:xxanue y4e0OHOro MmaTepuaJja

I'mapokcuiibHbIE COETUHEHMUS.

Crtpoenue u knaccudukanus cnuproB. Knaccudukanus cnupToB MO TUIY
YTJIEBOJOPOAHOTO pajMKaia, YUCIy THAPOKCUIBHBIX TPYNI W THUILy aToMa
yIJIepoJa, CBSI3aHHOTO C THUAPOKCWIBHOW Tpynmoil. OJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE TUJIPOKCUIBHOW Ipynmbl. BrusHue crpoenus
CIIUPTOB Ha WX (U3MUECKHE CBOMCTBA. [ OMOJOTHYECKHI psi MpeaeTbHBIX
OJIHOATOMHBIX CIUPTOB. M30Mepusi 1 HOMEHKJIATypa aJKaHOJOB, WX 00Imas
dbopmyra.

XVMUYECKHE CBOMCTBA alKaHOJIOB. PeaknnoHHas CIOCOOHOCTH MPEETbHBIX
OJIHOATOMHBIX CIIUPTOB.

OtnenbHBIE TPEACTABUTENM AJKAHOJIOB. METaHOJ, €ro MNpPOMBIIIJIEHHOE

IIOJIy4YEHHUE U IPUMEHEHUE B IIPOMBILITICHHOCTH. 12
MHoroaroMHusble cnupThl. M30mMepus 1 HOMEHKJIATypa IPEACTaBUTENIECH IBYX-

U TPEXaTOMHBIX cIUPTOB. OCOOEHHOCTH XUMUYECKUX CBOWCTB MHOTOATOMHBIX
CIHUPTOB, MX KAUECTBEHHOE OOHAPYKECHHUE.

®deHoit. DIIEKTPOHHOE M TPOCTPAHCTBEHHOE cTpoeHue (QeHona. Bzammuoe
BJIIMSTHUE ApOMATUUYECKOT0 KOJIbLIA U TUPOKCUIBHON IPYIIIIbI.

XuMuyeckue cBoicTBa (heHoa KaK PYHKIHS €r0 XUMHUYECKOTO CTPOSHHUS.
JemoHcTpauuu. Mojaenu MoOJIeKysl CHHpPTOB U (eHonoB. PactBopumocTs B

BOJE AJKAHOJOB, OSTWJIEHIVIMKOJS, IinnepuHa. CpaBHEHHE CKOpPOCTH
B3aUMOJICUCTBUSL HATPUS C 3TAHOJIOM, MPONAHOJIOM-2, 2-METUJITPOIIAHOIOM-2,
ruuepuHoM. Tlonyyenue 6pomaTana u3 sTtaHosa. KauecTBeHHbIE peakuu Ha

deHom.

Buapl paboT Ha TPAKTHYECKOM 3aHITHH (TPU HAJTMYHH )

Teoperuveckue 3aHATHS 8
1. 'uapoKCUIIbHBIE COEIUHEHUS. 2
2. MHOTOAaTOMHBIE CITUPTHI. 2
3. ®eHOoMBL. 2
4. ApomaTUyecKue CIHUPTHI. 2
IIpakTHYecKkne 3aHATHA 2
1. PacTBOpHMOCTH CIIUPTOB B BOJIE. 2

Vi
37

OK 1,4, 11
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CamocrosiTesibHasi padoTa 00y4arommxcst

COCTaBHeHI/IG nu pemeHHe TCHECTHUYCCKUX IICIIOYCK.

[ToaroToBUTH IOKIAaa Ha TeMy: «ITaHOJ: BeNHYaliee 0Jlaro M CTpPalrHOe
3710%.

Tema 8.
Anpnerunsl. KeToHEL

Conep:xxanue y4eOHOro MmaTepuaJja

Anpaerunsl. KeToHbI.

['omonornyeckue psabl ambAeruioB U KeToHOB. [loHsTHE O KapOOHMIBHBIX
COCAMHEHUSX. DJIEKTPOHHOE CTPOCHUE KapOOHWIBbHOW Tpynmnbl. M3omepus u
HOMEHKJIaTypa albJeru0B U KeTOHOB. Ddu3nueckrue cBOWCTBAa KapOOHMIIbHBIX
COCIMHEHUN. XMMHUUYECKUE CBOMCTBA AJIbACTUI0B U KETOHOB. IIpuMeHeHne u
noJjiyueHue KapOOHUIIBHBIX coeMHeHUl. [I[pumMeHeHne anbIeruioB 1 KETOHOB
B OBITY M TPOMBINUICHHOCTH. AJBACTHABI U KETOHBI B mpuponae (ddupHbe
Macia, ¢depomonsl). [lomydenne KapOOHWIBHBIX COCIWHEHHWHA OKHCICHHEM
CIUPTOB, THIpaTallUell aJIKUHOB, OKHMCIEHHEM YIJIEBOAOPOIA0B. OTIenbHbIE
NPEJCTABUTENN aNbJACTUIOB M KETOHOB, CHEIU(pUYECKHEe CIOCOObI MX
IIOJIy4ECHUS U CBOMCTBA.

Buapl paboT Ha TPAKTHYECKOM 3aHITHH (TPU HAJTMYHH )

Teoperuveckue 3aHATHS

1. Anmpnerunsl. KeToHBL

IIpakTnyeckue 3aHATHS

1. Anpnerunpl u keToHbl. [lonydeHue u npuMeHeHue.

CamocrosiTesibHast padoTa 00y4aroIuXCcs
Anpaeruipl ¥ KeTOHBI B ipupoe (3dupHbie Macia, HepoOMOHBI).

N (NN

Vi
35

OK 1,4, 11

Conepxanue yueOHOro Marepuaja

Kap6onossie kuciotel. Cinoxubie 3pupsl. JKupbi.

l'omonoruueckuii psn NpeaerabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XUMHYECKHE CBOMCTBA KapOOHOBBIX KHUCIOT. Peakiuu, WIUTIOCTPUPYIOIIHE
KHCJIOTHBIE CBOMCTBa M HX CPaBHEHHE CO CBOMCTBAaMH HEOPraHWYECKHUX
kucioT. O6pa3oBanne (PyHKIIMOHAIBHBIX MPOU3BOJAHBIX KApOOHOBBIX KHCIIOT.
Peakuuu srepudukamun. CrnocoObl moyydeHHs KapOOHOBBIX — KHCIOT.
Cnoxuble d3¢upsl. CTpoeHHMe U HOMEHKJIATypa CJIOXKHBIX 3(UpPOB,
MEKKJIaCCOBasi MU30MepHUsi C KapOOHOBBIMU KucCIOTaMu. CrOocOOBI MOITydeHUs
CJIOKHBIX 3(pHpOB.

Kupsl. XKupsl kak cinoxHble 3¢upbl riaunepuHa. KapOoOHOBbIE KHCIOTHI,

16
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BXOOAIIUE B COCTAaB JKHUPOB. 3aBHCHUMOCTh KOHCHUCTCHIIMU XHUPOB OT HX

cocraBa. XMMHYECKHE CBOMCTBA XHUpPOB. buonornueckas poyib XUPOB, UX Vi
Tema 9. WCIIOJIb30BaHWE B OBITY W MPOMBINUICHHOCTH. COJM KapOOHOBBIX KHCIIOT. 35,7
KapOoHOBBIE KHCITOTHI M1 HX Mbea. Mbuia, CyIHOCTh MOKOLIETO IEWCTBHUS. OK 1,4,11
MIPOU3BOHBIE. JemoHCcTpanuu. 3HAKOMCTBO ¢ (PU3WYECKMMH CBOWCTBAMU BaKHEHININX

KapOOHOBBIX KUCIIOT.

Buapl paboT Ha TPAKTHYECKOM 3aHITHH (TPY HAJTMYHH )

Teoperuveckue 3aHATHS 8

1. KapOoHOBBIE KUCIIOTHI M UX ITPOU3BO/IHBIE. 2

2. JIByXOCHOBHBIE, HEPEAEIbHbBIE U APOMATUYECKUE KUCITIOTHI. 2

3. Cnoxubie 3¢upsl. XKupsi. 2

4. Mblja 1 CHHTETUYECKH MOIOLIUE CPEJICTBA. 2

CamocrosiTesbHast padoTa 00y4aroIuXcs

CocraBreHue U petieHre reHeTHUECKUX IeToYeK.

Pemenne 3amad Ha HAXOXKIEHUS MOJEKYISPHONH (GOpPMYIBI Ta3000pa3HOro

YTJIEBOAOPOA. 8

Buonorudeckast posib >KHpPOB, MX HCIIOJB30BAHUE B OBITY M IPOMBIIUICHHOCTH.

Conu kKapOOHOBBIX KHUCJIOT.

Mbuta U CHHTETHYECKH MOIOIINE CPEJICTBA.

Conep:xxanue y4eOHOro MmarepuaJja

YrneBoasl, 0011Iee CTpOSHHE.

[Tonsitue o0 yrumeBomax. Kimaccudukanus yrimeBogoB. MoHo-, au- H

MOJIMCaXapubl, MPEICTABUTENN KaXIAOW Ipymnmnbl yriaeBoAoB. buonornueckas

pOJIb YTJIEBOJOB, UX 3HAYCHHE B KU3HU YEJIOBEKa U 00IeCTBa.

Momnocaxapuasl. CTpoeHHE W ONTHYECKas H30MepUs MoOHocaxapujoB. Nx

KJacCU(pUKalusg MO YHUCIYy aTOMOB Yyrjepoja M MpHUpoAe KapOOHMIbHON

rpymisl. BaxHenmme npeacTaBuTeNId MOHO3.

['mroko3a, cTpoeHHe ee MOJICKYJIbl U (DU3WYECKUE CBOMCTBA. XHUMHUUYECKHE

CBOWCTBA TIJIFOKO3bl. Peakuuu TIIFOKO3bI KaKk MHOIOAaTOMHOTO CIHMPTA: V4
Tema 10. B3aUMOJICCTBUE TJIOKO3bl ¢ TuapokcuaoM wenu(ll) mpu  komHaATHOM 16 35,7
YrneBoasl. TEeMIepaType W HarpeBaHuu. PaznuuHble THUIBI OpokeHUs (CIHUPTOBOE, OK 1,4, 11

MOJIOUHOKHCII0€). [ moko3a B mpupojae. buomorndeckas posib U MPUMEHEHHE
IIII0K03b6l. DPyKTO3a B IPUPOJIE U €€ OroJorudeckas poiib. [IeHTOo35I.
Hucaxapunpl. [Tonucaxapuasl.
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Crpoenne naucaxapuaoB. CTpoeHHE W XUMHUYECKHE CBOWCTBA Caxapo3bl.
TexHonornueckne OCHOBBI IPOM3BOJCTBA caxapo3bl. JIakTO3a U MabTO3a Kak
M30MEPHI Caxapo3bl.

[Monmucaxapuasl. OOmee crpoeHue mnonucaxapuaoB. CTpoeHHE MOJIEKYIbI
Kpaxmaja, aMuiIo3a M aMuwionekTuH. dusznyeckue CBOMCTBA Kpaxmala, ero
HaXOXXJCHWE B Mpupoje U Ouojormueckas ponb. ImkoreH. Ilonstue 006
MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIM IIENK, BUCKO3a. CpaBHEHHE CBOWCTB
KpaxMmaia ¥ 1esutoi03bl. OOHapykeHHe Kpaxmala ¢ MOMOIIbI0 KaueCTBEHHOM
peakuuu B Mezie, xJjiebe, Horypre, MaprapuHe, MaKapoOHHBIX U3JENUAX, Kpyrnax.
Buasl paboT Ha MPAKTUYECKOM 3aHATHH (TIPU HAJTMYUH )

TeopeTuveckue 3aHATHUS

[y
<

1. YrneBospl, o011iee cTpoeHue.

2. Jlucaxapuabl.

3. INonucaxapuasl. Kpaxmann.

4. Ilonucaxapuel. Lenmrono3sa.

5. ckycCTBEHHBIE U CHHTETUYECKHUE BOJIOKHA.

IIpakTnyeckue 3aHATHS

1. YraneBonbsl. MoHOCaxapusl.

2. [leiicTBue oaa Ha Kpaxmall.

CamocrosiTesibHasi padoTa 00y4arommxcst
I'nuxoren. [lonyyeHnue u npuMeHeHUe.

N (NNRNIDINN|N

Tema 11.
A30TcoaepKalme OpraHnyecKue
COETUHEHHUS.

Conep:xxanue y4e0OHOro MmaTepuaJja

AMUHEI. AMHHOKHUCIIOTEI, O€JIKH.

Knaccudukanuss u m3omepus amuHoB. [lonstue o0 amuuax. [lepBuunsble,
BTOpUYHBIE U TpeTWYHble amuHbl. Kraccudukamus aMHUHOB 10 THILY
YIJIEBOJOPOAHOTO  pajuKajlla M  YWCIYy AaMHHOTPYIII B MOJIEKYJIE.
l'oMonoruueckue psabl MPEACTHHBIX aTU(paTHUYECKUX W apOMATHYECKUX
aMUHOB, U30MEpUs U HOMEHKJIATYypa.

XUMHYECKUE CBOMCTBA aMMHOB. AMUHBI KaK OPraHUYECKHE OCHOBAaHUS, HUX
CpaBHEHHE C aMMHUAKOM M JPYrUMU HEOPraHWYECKHMMH OCHOBAHMSIMM.
CpaBHeHUE XMMUYECKUX CBOMCTB aln(aTUIECKUX U apOMATHUYECKUX aMHHOB.
OO6pa3oBanre aMuJ0B. AHWIMHOBBIC Kpacutenu. [IoHITHE O CHHTETHYECKUX
BosiokHax. [lpumenenue u momyyenue amMmuHOB. [lomyueHne amuHOB. PaboThI
H.H. 3ununa.

22

V4
35

OK 1,4, 11
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AMuHOKHCHOTHL. [loHATHE 00 aMHHOKHCIOTaX, HX Kilaccupukauus Hu
ctpoenne. Omnruueckas  u30Mepus  o-aMUHOKHCIOT.  HomeHkiarypa
AMHUHOKHUCIIOT. JIBOMCTBEHHOCTh KUCIOTHO-OCHOBHBIX CBOMCTB AMUHOKHUCIIOT U
ee npuuuHbl. bunonspusie noHbl. Peaknun xkonaeHcauuu. [lentuaHas cBs3b.
CuHTeTHYecKre BOJIOKHA: KampoH, »JHaHT. Kiaccudukamms BOJOKOH.
[TomryueHne aMUHOKHCIIOT, UX MPUMEHEHHE U Ouonoruueckas QyHKIUs.
benku. benku xak npupoaHelie noauMepsl. llepsuunas, BTopudHas, TpeTUYHas
W YETBEPTUYHASI CTPYKTYphI OenKoB. OUOPMILIAPHBIE U TIOOYISIpHBIE OCIIKH.
XYUMUYECKHEe CBOWCTBA OCIIKOB: TOpEHWE, JIeHATypalusi, TUIPOJIH3,
KaueCcTBCHHBIC (I[BETHBIE) peakiuu. buonormdyeckue (QyHKIUM OEITKOB, HX
3HayeHue. benku xkak komnoHeHT nuuy. [IpoGnema O6eIKOBOrO rojofaHus u
IIyTH €€ pEeLICHUS.

Buasl paboT Ha MPAKTUYECKOM 3aHATHH (TIPU HAJTMYUH )

TeopeTuveckue 3aHATHUS 12
1. A3oTconmepxkamiue OpraHUYECKHUE COCIAUHCHUS.AMHHBI. AMHUHOKHCIOTHI, )
OenKu.

2. AHuIMH. 2
3. HutpocoenuneHus. 2
4. AMUHOKHUCIIOTHI. 2
5. benku. 2
6. CpaBHUTeNbHAs XapaKTEPUCTHKA OPraHUYEeCKHMX U HEOPTraHUYECKHX )
OCHOBaHUH.

IIpakTHYecKkHne 3aHATHA 4
1. lenarypanus Oenka. [[BeTHBIE peakiiuu OETKOB. 2
2. Unentudukanusi OpraHMuecKuX COeINHEHUH. 2
CamocrosiTesibHasi padoTa 00y4arommxcst

buonorundeckne Qpynkunn 6enKoB, UX 3HaYeHHE. benkn Kak KOMITOHEHT MHUIITH.
[Tpo6Giiema 6€TKOBOTO TOJIOAAHUS U ITYTH €€ PEeLICHUS. 6

PGI_HCHI/IC BKCHepI/IMeHTaJIBHBIX 3a4a4 Ha I/I,Z[GHTI/I(bI/IKaI_II/IIO OpI‘aHI/I‘-IGCKI/IX
COCTUHEHUN.

Conepxanue y4eOHOro Marepuasa

['eTepoLMKINYECKUE COCAMHEHHUS.

HyxnenHnoBble kucnoTsl. HykiI€eMHOBBIE KUCIOTBI KaK IIPUPOJHBIE ITOJIUMEPBI.
Hyxneorunsl, ux ctpoenue, npuMmepbl. ATO u AP, ux B3auMonpeBpaiieHie
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Tema 12.
['eTeponuknnueckre cCoeTMHEHUS.

u poisb 3toro npouecca B npupoje. [loustue JIHK nu PHK. Crpoenne JIHK, ee
nepBUYHas U BTOpuYHas cTpykrypa. Paborer ®@. Kpuka u JI. Yorcona.

KommiemMeHTapHOCTh a30TUCTHIX OCHOBaHUM. Pemmmkamus JIHK. 8
Oco6ennoctu crpoenust PHK. Tunmsr PHK u ux Ouonoruueckue ¢yHKIMU.
[Tonsitue o TpomyHoMm kone (kKomoHe). buocuHTe3 Oenka B JKMBOM KIIETKE.
I'ennas mHxeHepus u OuOTEeXHONOTUSA. TpaHCreHHBbIE (HOPMBI pAacTEHUU U
JKUBOTHBIX.

A3oTcoaepKallue CoeIMHEHUS.

JeMmoHcTpanmu. Mogenu MoOJIeKyl BaXHEWIIMX TeTepouukioB. JlencTBue
pacTBopa mUpHAMHA HAa WHAUKATOp. Mogens Mmonekynsl JIHK. O6pasmbt
OPOAYKTOB TMUTaHUS M3 TPAHCTeHHbIX (OpPM pacTeHHid U KUBOTHBIX.
JlexapcTBa M mIpenapaThl, U3TOTOBJIEHHBIE METOJAaMH I'€HHOM WHXKEHEpUU U
OMOTEXHOJIOTHH.

Buasl paboT Ha MPAKTUYECKOM 3aHATHH (TIPU HAJTMYUH )

TeopeTuveckue 3aHATHUS 4
1. T'ereponukM4yecKkre COeTMHEHUS. 2
2. HyKkerMHOBbIE KUCIIOTHI. 2
IIpakTHYecKkne 3aHATHA

1. A3oTcoaepkalue reTepouuKINIYEeCKIe COSTUHEHUS.

CamocrosiTesibHasi padoTa 00y4arommxcst

Mogens monekynsl JITHK. OOpa3upl NpoAyKTOB MUTaHUS W3 TPAHCTEHHBIX 4

dbopM pacTeHuii M JKMBOTHBIX. JlekapcTBa W TMpemapaThl, W3TOTOBJICHHBIE
METOJIJaMU TeHHON WH)KEHEPUH U OMOTEXHOJIOTHH.

Y6
35

OK 1,4, 11
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Tema 13.
[Tonmumepsl.

Conep:xxanue y4e0OHOro MmaTepuaJja

[Tonumepst.

Heoprannueckue nonumepsl. [lomumepbl — mpocThie BEHIeCTBAa ¢ aTOMHOM
KPUCTAJZIMYECKON  PELIETKOW: aJUIOTPONHBIE BHIOM3MEHEHUS Yriiepoja
(anma3, rpaduTt, kKapouH, QyIIepeH — B3aUMOCBSI3b THOpUIU3AKN OpOuTaIeit
y aTOMOB YIJIEpoJa C IPOCTPAHCTBEHHBIM CTPOEHUEM  AJIJIOTPOIHBIX
Moau(UKAIINI); CEJICH U TEJUTYP LETIOYEYHOTO CTPOCHUSI.

ITonumepsl — CIIOXKHBIE BELIECTBA C ATOMHOM KPUCTAUIMYECKOW PELIETKOM.

MuHepanbl ¥ TOpHBIE TOPOIbl. MUHEpaTbHOE BOJIOKHO — acOecT. 8
Oprannyeckue  monumepbl.  CrocoObl  MX  TOJYYEHHUS:  peaKkUuu
MOJIMMEPHU3AIMN U peakuu MoJuKoHAeHcanuu. CTPyKTyphl MOJUMEPOB:
JIMHEHbIE, pa3BETBICHHBIE U IPOCTPAHCTBEHHBIE.

Knaccudukanus nomuMepoB o pa3aIndHbIM IPU3HAKaM.

Buasl paboT Ha MPaKTUYECKOM 3aHATHH (TIPU HAJTMYUH )

Teoperuveckue 3aHATHS 6
1. ITonumepsl. 2
HckyccTBEeHHBIE TOJTMMEPHI. 2
CHHTETHYECKH BBICOKOMOJIEKYIISPHbIE COCTUHEHUSI. 2
CamocrosiTesibHasi padoTa 00y4arommxcst )

Knaccudukanus noauMepoB 10 pa3ITudHbIM MPU3HAKAM.

V6
37

OK 1,4, 11

Coaep:kaHue y4eOHOr0 MaTepHuaJja

buonoruuecku akTUBHBIE COSAUHEHHUS.

O®epmenTsl. [loHsaTHe 0 (epMeHTax Kak O OHOJOTHYECKUX KaTaiu3aTopax
O6enkoBoil TIpupoabl. OCOOCHHOCTH CTPOCHUST M CBOWCTB B CPaBHCHHH C

HEOpPraHUYECKUMU KaTajau3aTopamH. Knaccudukanus (bepMeHTOB.
OcoOCHHOCTH CTPOCHUSI W CBOWCTB (DEPMEHTOB: CEIEKTHUBHOCTh |
3¢ (HEeKTUBHOCTB.

3aBUCUMOCTh AKTUBHOCTH (epMEHTOB OT Temmeparypsl U pH cpensl.
3HavyeHue (epMEHTOB B OMOJIOTMHU U IPUMEHEHHE B IIPOMBIIIEHHOCTH.
Buramunsl. [lonstue o BuTammuax. Mx kmaccudukamus u oOo3HAYCHHE.
Hopma norpe0ienus ButaMuHOB. BogopacTBopumsle (Ha mpuMepe BUTAMHUHOB
C, rpynnsl B u P) u xupopactBopumsie (Ha npumepe BuTaMuHoB A, D u E).
ABUTaMMHO3bI, THIIEPBUTAMHHO3bI ¥ THITIOBUTAMUHO3bI, X MPO(UIAKTHKA.
I'opmonsl. TloHsiTHE 0 ropMoHax Kak OMOJOTMYECKH AKTHUBHBIX BEIECTBAX,
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Tema 13.
buonornuyecku
COEIMHEHU.

AKTHUBHBIC

BBIMOTHSIONINX SHIOKPHHHYIO PETYISINIO JKU3HEESTETbHOCTH OPTaHU3MOB.
Knaccudukanus TOPMOHOB:  CTEpOUIBI, IMPOU3BOJHBIE AMHUHOKHCIIOT,
HNOJMIENTUAHBIE W OenKkoBble TOpMOHBL. OTHenbHBIE TNPEICTABUTEIH:
3CTPaNOi, TECTOCTEPOH, MHCYJINH, aAPCHATIIH.

JlexkapctBa. [TonsiTHE O JIeKapcTBaxX Kak XMMHUOTEPANIEBTUYECKUX Iperaparax.
I'pynmel nekapcTB: cynb(aMuabl (CTPENTOLUU), AHTUOMOTHKY (CHULIMIUINH),
AHTUTIMPETUKH (aCIUpPHUH), aHAIBreTHKH (aHanmbruH). be3zomacHbie crocoObl
PUMEHEHHUS, JIEKAPCTBEHHBIE (POPMBI.

Hemonctpaunu. OOpa3ibl BATAMUHHBIX IpenapaToB. [loauBuTaMuHbL.

Buasl paboT Ha MPaKTUYECKOM 3aHATHU (TIPU HAJTMYUH )

14

Teoperuveckue 3aHATHS

1. Buonornyecku akTUBHEIE COETUHEHUSL.

2. ®epMeHTHI.

3. ButaMuHEL

4. 'OpMOHBI.

5. JIekapCTBEHHBIE IIPEAPATHI.

NN

CamocrosiTesbHast padoTa 00y4aroIuXCcs

PaGoTa ¢ yueOHOM, cripaBOYHOM JuTEparypoii u UHTEpHET-pecypcamu.
[MonroroBute noknang Ha TeMmbl «buonornueckue QyHKIHH —OEIKOBY,
«benkoBast ocHOBa UMMYyHHTETay, «/leduuuT Oenka B MULIEBBIX MPOAYKTaX U
€ro NpeojioJeHNEe B paMKax III00aJbHOM MPOJIOBOIBCTBEHHON MPOTPaMMBDy,
«bezonacHble c1ocoObl MPUMEHEHUS JIEKAPCTBEHHBIX PENapaToBy.

V2,7
37

OK 1,4, 11

Paszgea I1. Heoprannyeckass Xumus

Tema 15.
OCHOBHBIE IMOHSITUS XUMHUU.
Ctpoenue aToma.

Conep:xxanue y4eOHOro MmaTepuaJja

OcHoBHble moOHATUA XMMHUU. BemectBo. Atom. Monekyna. XuMuueckui
3JIEMEHT. AJUIOTPONHA.

AToM — cinoxHas yacTtuua. Jloka3aTenbCTBa CJIOXHOCTH CTPOECHMSI aTOMa:
KaTOJHbIE W  PEHTICHOBCKHE Jyud, (oTtodddexT, paarnoakTUBHOCTD,
anektponus. [Inanerapuas mogens atoma 3. Pesepdopaa. Ctpoenue aroma 1mo
H. bopy. CoBpemeHHbIE TTPEACTABICHUSI O CTPOCHUHU aToma. KopnyckymsipHO-
BOJIHOBOM Jlyallu3M 4acTHUIl MUKPOMHUpA.

CocTtaB aTOMHOrO $fiJipa — HYKJOHBI: NMPOTOHBI W HEUTpoHBL. M30TONBI M
HYKIUAbI. OJEKTpoHHas o0ojouka aToMoB. IloHsTHE 00 3IEKTPOHHOMN

V1,5
33,5

OK 1,4, 11
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opOuTaIM M JIEKTPOHHOM oOjake. KBaHTOBBIE Uncia: TJIaBHOE, OpOUTATIBLHOE
(mobouHoE), MarHUTHOE M CHOUHOBOE. PacmpeneneHue 3IIEKTPOHOB II0
SHEPreTUYEeCKUM YPOBHSAM, IMOAYPOBHSM U OpOUTAIIM B COOTBETCTBHH C
IIPUHIUIIOM HauMEHbIIEH sHepruy, npuHuunom Ilaynu u npasunom ['yana.
BanenTHsle BO3MOXHOCTM aTOMOB XHWMHYECKUX 3JEMEHTOB. DJIEKTPOHHAS
KJIacCHU(UKALIMS XUMHUECKUX dIIEMEHTOB: S-, p-, d-, f-371eMeHTHLI.

Buapl paboT Ha TPAKTUYECKOM 3aHITHH (TPU HAJTMYHH )

Teoperuveckue 3aHATHS 2
1. OcHoBHbIe TOHATUSA XUMUHU. CTpOEHHE aTOMa. 2
IIpakTnyeckue 3aHATHS 2
1. Pacuet xonuuecTBa p, n, € B aTOMaX XUMHUYECKUX 3JIEMEHTOB. 2
CamocTosiTesibHasi padoTa 00y4arommxcst
Pacuer xonmuyecTBa MPOTOHOB, HEUTPOHOB, AJIEKTPOHOB B aTOMaX Pa3IMYHBIX )
XUMHUYECKHX dJieMeHTOB. (COCTaBlIeHHE CXEeM CTPOCHHSI U 3IIEKTPOHHBIX
KOH(Urypanuii aTOMOB XMMUYECKHX 3JIEMEHTOB.
Conepxanue yueOHOro Marepuasa
Otkpeite  Ilepuomnueckoro  3akoHa.  [Ipeanochuiku: — HAKOIUICHHE
¢dakTonmormueckoro  Mmarepuaia, paboTel  mpeamecTBeHHUKOB  (M.B.
Hebepeiinepa, JI.LIO. Meiiepa), che3n xumukoB B Kapicpys, JMYHOCTHBIE
kauectBa J[.M. Menneneesa. Otkpoitue JI.U. Menneneesbim [lepuoanueckoro
3aKOHa. 6
Ilepnonndeckuii 3akoH U crpoeHue aroma. M3oronsl. CoBpeMeHHOE MOHATHE V3
Tema 16. 5 XAMHYECKOTO  JJIeMeHTa. 3akoHoMepHocTh I.  Mosmu.  CoBpeMeHHas 350K 1,4, 11
Tlepropnyeckuii 3aKoH u popmynupoBka  I[lepuommueckoro  3akoHa. [leproguyeckoe  M3MEHEHHUE
Hepuonuteckas cucrema CBOMCTB  DJIEMEHTOB: pagMyca  aroma, SHEPrMU  HMOHU3AIUY,
XUMIMECKNX dreMenToB [ 1. 3IIEKTPOOTPHUIIATENLHOCTH. 3HaucHUE [IepHOTMYEecKOro 3aK0Ha.
Menneneesa Buibl paboT Ha MPAKTUUECKOM 3aHATHH (IIPU HAJTMYKH)
Teoperuveckue 3aHATHS 2
1. Ilepnonnyeckuii 3akoH u llepuonnueckas cucremMa XMMHUYECKHUX JIEMEHTOB >
J.W. Menneneena
IIpakTHYecKkHne 3aHATHA 2
1. Ctpoenue atoma. [lepuoanueckuii 3akon u [ICXD JI.1. Menneneena. 2
CamocrosiTesibHasi padoTa 00y4arommxcst )

Pabora ¢ yueOHoii tuTeparypoii u IHTepHeT-pecypcamMu.
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[ToaroroButh cooOuieHHe Ha TeMy «OTKpBITHE MNEPUOJUUYECKOrO 3aKOHAY.
CocraBieHne KpoccBopa.

Tema 17.
Xumuueckas cBsizb. CTpoeHne
BEIIECTBA.

Conep:xxanue y4e0OHOro MmaTepuaJja

IlonsaTe o XUMHYECKOUN CBs3U. THUIIBI XMMHYECKHMX CBS3€M: KOBaJICHTHAs,
WOHHAas1, METAJUINYECKAsI U BOJOPOJHAS.

KoBanenTtHast xumuyeckast cBsi3b. J[Ba MexaHu3Ma 00Opa30BaHUS 3TOW CBS3U:
OOMEHHBIM M JOHOPHO-AaKIENTOpHBIA. OCHOBHBIC MapaMeTphl CBS3H: JIJIMHA,
IPOYHOCTh, YIrOJ CBSI3M WM BaJEHTHBIM yroia. OCHOBHBIE CBOMCTBA!
HACBIIIEHHOCTh, MOJSPU3YEeMOCTh U MNpo4yHOCTh. Cnoco0 mnepeKkpbIBaHus
AIIEKTPOHHBIX OpOMTanel M Kiaccuukauys KOBAJCHTHBIX CBSI3€H 1O 3TOMY
IpU3HAKY: G- U TM-CBA3M. KpaTHOCTh KOBAJICHTHBIX CBSI3€H M KiacCHU(pUKAIUs
UX M0 3TOMY ITPU3HAKY: OJIMHAPHBIE, TBOMHBIE, TPOMHBIE, ITOIYTOPHBIE.

Tumel KpUCTANINYECKUX peleTOK. PU3HUecKre CBOMCTBA BELIECTB C 3TUMU
peuIeTKaMH.

HNoHHasg xuMmuuyeckass CBA3b, KaK KpaWHWM Cilydall KOBAJICHTHOHM IOJISIPHOM

cBs3U. VIOHHBIE KpHUCTaUIMYECKUE PEIIETKH U CBOMCTBA BEUIECTB C TaKUMHU 16
KPUCTAIIJIAMH.

MeTannuyeckas XUMHYECKass CBSI3b, KaK OCOOBIM THII XMMHMYECKOH CBS3H,
CYILIECTBYIOIIMI B MeTauiax M cruiaBax. CBOMCTBAa METaJUIMUECKON CBS3H.
Mertannnueckue KpUCTALIMYECKHE PEIIeTKH U CBOICTBAa BEIIECTB C TaKUMHU
KPUCTAIIJIAMH.

Bonoponnas xumuueckasi cBsizb. Ee knmaccuduxamnus: MexMoleKysspHas U
BHYTPHUMOJIEKYJISIpHAsE BOJIOPOJHBIE CBSA3U. MOJIEKYIIpHbIE KPUCTAJUIMUECKUE
pemetku. buonormueckass poib BOJOPOAHBIX CBsi3ed B  OpraHU3alMU
OMOIOIMMEPOB.

Koopaunanuonspie (KOMIIJIEKCHBIE) COSTUHEHUS.

ArperatHoe cocTOsiHHE BellecTBa. YucThie BelecTBa U CMECH.

Bunbl paboT Ha MPAaKTUYECKOM 3aHATHH (IIPU HATHYHH )

Teoperuveckue 3aHATHS 12
1. Bunsl xumnueckoii cBsa3u. KoBajieHTHAS CBA3E. 2
2. NoHHas cBs3b. 2
3. Bogopoanasi cBs3b. 2
4. Meraninudeckas CBS3b 2
5. KoopanHanuoHHbIe (KOMIUIEKCHBIE) COSTUHEHUS. 2

y2
32

OK 1,4, 11
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6. ArperaTHoe cOCTOsSIHHE BenlecTBa. YucThle BEMIECTBA U CMECH. 2

IIpakTnyeckue 3aHATHS 2

1. Xumnueckas cBsa3b. CTpoeHUE BEIIECTBA. 2

CamocrosiTesibHast padoTa 00y4aroIuXcs

PaGota ¢ yuebnol muteparypoii u MHTepHeT-pecypcamu.

[MoaroroButh coobOmeHue Ha TeMy «KpaTHOCTh KOBaJCHTHBIX CBS3€H H 2

KJacCU(pUKalKsg WX TO 3TOMY NpPU3HAKY: OJUHApPHBIE, NTBOMHBIEC, TPONHBIE,

noytyTopHbiey». CocTaBlIeHUE KPOCCBOPA.

Conep:xxanue y4eOHOIro MmaTepuaJja

[MonsTne o mucnepcHbIXx cuctemax. Kiaccupukanus ITUCHIEPCHBIX CHCTEM B

3aBUCUMOCTH OT arperaTHoOro COCTOSIHMS JUCHEPCUOHHOW Cpefpl |

TUCTIepCcHOM (a3bl, a Takke MO pasMmepy ux dYactuil. [pyboamcrnepcHbie

CHUCTEMBI: SMYJIbCUU U CYCIIEH3UN. TOHKOIMCIIEPCHBIE CUCTEMBI: KOJIJIOUIHBIE

(301 W TenM) W UCTHHHBIE (MOJEKYJSpHBIC, MOJEKYISPHO-UOHHBIC U

noHueie). Oddexr Tunmana. Koarynsnus B KOUIOMIHBIX PacTBOpax.

Cunepesuc B relsx. 6

3Ha4YeHHEe NUCIEPCHBIX CUCTEM B )KUBOUW M HEKMBOUW MPUPOAE U MPAKTUUECKOU

KU3HU YEJOBEKAa. OMYJIbCUU U CYCIIEH3UHU B CTPOUTENILCTBE, MUILEBOM U

MEIUIUHCKOW MPOMBIIIIEHHOCTH, KOCMETHKE. bronornyeckne, MEJUIMHCKUE V6
Tema 18. U TEXHOJIOTMUECKHE CBOMCTBA 30Ji€i. 3HAUCHUE rejiel B OpraHu3aluu KUBOM 35
JlHCTIEpCHBIE CHCTEMBI. matepuu. CuHepe3uc Kak ¢pakTop, OnpeAessomuil CPOK TOAHOCTH MPOAYKLNUN OK 1,4, 11

Ha OCHOBe reneil. CBepThIBAHUE KPOBH KaK OHMOJOTHYECKHI CHHEPE3UC, ero

3HA4YCHHE.

Buasl paboT Ha MPAKTUYECKOM 3aHATHH (TIPU HATTMYUH)

TeopeTuveckue 3aHATHUS 2

1. lucriepcHblEe CUCTEMBI 2

IIpakTHYecKkHne 3aHATHA 2

1. ITomyueHune 3MynbCUM PACTUTEIBLHOTO Macja U 30J15 KpaxMasna. 2

CamocrosiTesibHasi padoTa 00y4arommxcst

OMyJbCMM M CYCHEH3MM B CTPOUTEILCTBE, MHIINEBOM U MEIULMHCKON

IPOMBINUIEHHOCTH,  KOCMETHKE.  buonormyeckne,  MEIULMHCKAE U 2

TEXHOJIOTMYECKUE CBOWCTBa 30Jied. 3HAUCHUE rejeil B opraHu3alii KUBOU

MaTEpHH.
Tema 19. Conepxanue yueOHOro Marepuaja 12 y2
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XUMHUYECKUE PEaKIuU

Tunsl 1 3aKOHOMEPHOCTH IPOTEKAHNS XUMUUYECKUX PEAKIIHM.

Knaccudukanus XMMHUYECKHX peakiuii B OPraHUYecKOM M HeopraHMYecKou
xumun. [loHaTrne o xumudeckon peakuuu. Peakuum, unymme 6e3 U3MEHEHUS
KaueCTBEHHOI'O0 COCTaBa BEILECTB: AIOTPONM3ALMS U HM30MEPU3ALHUIL.
Peakuuu, uaymue ¢ M3MEHEHHMEM COCTaBa BELIECTB: 10 YHCIY U XapakTepy
pearupyromux W 00pa3ylomuxcs BEmEeCTB (Pas3ioXKeHHs, COCIUHEHHUS,
3aMelleHusi, OOMEHa); M0 M3MEHEHUIO CTENEHEH OKUCIIEHUS JIEMEHTOB; IO
TerioBoMy 3¢¢ekty (3K30- U 3HIOoTepMuyeckue); mo ¢asze (romo- u
TeTEepOreHHbIC); 10 HaIlpaBlIeHUIO (0OpaTUMbIe W HEOOpaTHMBIC); IO
UCIIOJIb30BAaHUIO KaTaln3aropa (KaTaJUTHYeCKHe W HEKaTAIUTHUYECKHUE); IO
MeXaHU3My (paJuKalbHbIE, MOJIEKYJIIPHBIC U HOHHBIE).

CKOpOCTh XUMUYECKUX PEAKIUH.

@akTopbl, BIMAIONIME Ha CKOPOCTh XUMHUYeCKoW peakuuu. [Ipupona
pearupyromux BemectB. Temneparypa (3akoH Bant-I'odda). Konuenrpamms.
KaranusaTtopel W KaTaim3: TOMO- W TIETEPOTCHHBIM, HX MEXaHWU3MBL.
®epmenTbl. OOpaTUMOCTh XUMHUYECKUX peakuuil. XMMHUYeCKoe paBHOBECHE.
[lomsiTHE O XWUMHUYECKOM paBHOBECHMM. PaBHOBECHBIE KOHLIEHTPALHH.
JInHAaMMYHOCTH ~XMMHYECKOTO paBHOBecus. DakTopbl, BIMAIOLIIME Ha
CMEILCHUE PABHOBECHs: KOHIIEHTpalus, AaBieHue, t (mpunuun Jle [llatense).
Buasl paboT Ha MPAKTUYECKOM 3aHATHH (TIPU HATTMYUH)

TeopeTuyeckue 3aHATHUS

1. XuMuueckue peakiuu U 3aKOHOMEPHOCTH X MPOTEKAHUS

2. Peaknuun, naymue 6€3 n3MEHEHUS Ka4eCTBEHHOTO COCTaBa BEIIECTB

3. PeaKI_[I/II/I, HAynmue ¢ UISMCHCHUCM COCTaBa BCIICCTB

4. CKOpOCTh XUMHUYECKUX PEAKITUH.

CamocrosiTeibHasi padoTa 00y4yarommxcsi
Cocrasienue cxembl «Knaccudukanus XuMUYECKUX PEAKITHIi.

A NN

34

OK 1,4, 11

Tema 20.
PacTtBOpHI

Conep:xxanue y4e0OHOro MmaTepuaJja

Bopa. PacTBOpbl. DieKTpOAUTHYECKAsT JUCCOIHAIHS.

[Tonstne o pactBopax. DUMKO-XMMHYECKas NPUPOJA PACTBOPEHUS U
pactBopoB. B3aumopeiicTBue pacTBOpHUTENsI U PACTBOPEHHOTO BEIECTBA.
PactBopumocTs BemiecTB. CrocoObl BBIpaKEHUSI KOHIICHTPAIIMH PACTBOPOB:
MaccoBas J10Jisl pACTBOPEHHOTO BellecTBa (IIPOLIEHTHAs ), MOJIsIpHAsL.

Teopust 3NEKTPOTUTUUECKON qUCcconHraii. MeXaHu3M AUCCOIMAllU BEIIECTB

14

V2
33,7
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C pa3IMYHbIMM THIIAMM XUMHYECKHX CBs3ed. BKilag pycCKHX YYEHBIX B
pa3BUTHE TPEACTABICHUN 00 SMEKTPOIUTHUECKON muccormanuu. OCHOBHBIE
MOJIOKEHUS ~ TEOPUHM  DJIEKTPOJUTHYECKOM  auccounanuu.  CreneHsb
AIIEKTPOIUTUIECCKON TUCCOLMAIMU U (DAKTOPHI €€ 3aBUCUMOCTH. Jluccorumaus
BOJIbl. Bomoponueiii mokazarenb. Cpega BOAHBIX PACTBOPOB DJIEKTPOJIMTOB.
I'uaponus xak oOMeHHBIN npouecc. HeoOpaTuMelii ruApoIn3 OpraHuyecKux u
HEOPraHWYECKUX COECIMHEHHUM M €ro 3HaY€HUE B MPAKTUYECKOMN NEATEIbHOCTH
YeJI0BEeKa.

O6parumbiii  tugponus cojedt. CrymeHuaTerid tumpponus. IIpakTudeckoe
MPUMEHEHUE TUApPOoNM3a. [ MApOIu3 OpraHndecKux BEIecTB (OENKOB, KUPOB,
YTJIEBOJIOB, MOJUHYKIECOTHA0B, AT®D) 1 ero 6mosorndeckoe u MpaKTUIECKOE
3HaueHue. OMBUICHHE KUPOB. Peakius srepudukanuu.

Bubl paboT Ha MPAaKTUYECKOM 3aHATHH (IIPU HAJTMYHH )

Teoperuveckue 3aHATHS

1. Bona. PacTBOpBI.

2. DNEKTpOIUTHYECKAs TUCCOLHAIINS.

3. 'upponus.

IIpakTnyeckue 3aHATHS

1. CriocoObI BbIpakeHUsI KOHLIEHTPAILIUH PACTBOPOB.

2. DAEKTPOJUTUYECKAS TUCCOLUALIUS.

NN [ND[N|SN

CamocrosiTesibHasi padoTa 00y4arommxcst

Pemienue 3a1au Ha HaXOXKJEHUE MACCOBOM 101U paCTBOPEHHOTO BEILIECTBA.
[ToaroToBka k mpakTuueckon padote «lIpuroroBineHue pactBopa 3aJaHHOMN
KOHILICHTPALUW.

CocraBineHue ypaBHEHMH DJJICKTPOJIMTUYECKOW JUCCOLMAIMHU, PEAKLIHI
MOHHOTO OOMEHa.

[TonroroBuTh co0bIIEHNE HA TeMY «PacTBOPBI BOKPYT HACH.

Tema 21.
OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIC
peakuuu. DINEKTPOXUMUUYECKHE
MIPOIIECCHI.

Coaep:kaHue yueOHOr0 MaTepHuaJja

OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC PEAKITUH.

CTCHCHB OKHUCJICHHUA. BOCCTaHOBI/ITeJII/I U OKHUCIIUTCIIN. OKI/ICJICHI/IC nu
BOCCTaHOBJICHHE. Baxxneiime OKHCJIUTEIIH u BOCCTaHOBUTEJIH.
BOCCT&HOBHTGHBHHC CBOﬁCTBa MCTAJIJIOB — IIPOCThIX BCIICCTB.
OKHCITUTENIBHBIE W BOCCTAHOBHUTEIIBHBIC CBOMCTBA HEMETANIOB — IMPOCTHIX
BCIICCTB. BOCCTaHOBI/ITe.HBHBIe CBOﬁCTBa BCIICCTB, OGp&BOBaHHHX
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JJIEMEHTAaMH B Hu3MEH  (OTPUIATENBHOIM)  CTENEHH  OKUCIICHHS.
OxucnuTeNnbHbIe CBOMCTBA BEIIECTB, OOPAa30BaHHBIX IJIEMEHTAMU B BBICIICH
(TTOJIOKHUTENBEHON) CTENCHU OKHCIJICHHS. OxucnuTensHbIC "
BOCCTAHOBUTEIIbHBIE CBOWMCTBA BEIIECTB, OOPA30BAHHBIX DJJIEMEHTAMH B
HPOMEXYTOUHBIX CTETICHSIX OKUCIICHHUS.

Knaccudukanus oKMCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIINH.

Peaknnm MeXaTOMHOTO M MEKMOJIEKYJISIPHOTO OKHCIICHHS-BOCCTAHOBJICHUS.
Peakuuu  BHYTPUMOJIEKYJISIPHOTO  OKHCJICHUSA-BOCCTAHOBJIEHUS. Peakuun
CaMOOKHCIICHHS-CAaMOBOCCTaHOBIJICHHS (IUCTIPONOPIINOHUPOBAHUS).

Metoapl  COCTaBIEHHMs  YpPaBHEHUH  OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peakmuii. MeTo1 2JIeKTPOHHOTO OataHca.

DJEeKTpONU3  BOAHBIX  PAacTBOPOB C  PACTBOPUMBIMH  DIIEKTPOAAMHU.
[IpakTHyeckoe MpUMEHEHHUE HIIEKTPOIIH3a.

Buasl paboT Ha MPAKTUYECKOM 3aHATHH (TIPU HAJTMYUH)

TeopeTuveckue 3aHATHUS

1. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

[\

2. DAeKTpoIu3.

CamocrosiTesbHast padoTa 00y4aroIuxcs

Pemienne  BapuatuBHbBIX  3ajmad.  PaccraHoBka — ko3dduuumeHToB B
OKHUCJIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX pCaKknusax METOAOM SJICKTPOHHOI'O
OanaHca.

[IpakTHyeckoe NpUMEHEHNE AIIEKTPOJIN3A.

Tewma 22.
Knaccudukanus Bemects. [Ipocthie
BEIIIECTBA.

Conep:xxanue y4eOHOro MmaTepuaJja

Krnaccudukanus mpocThIX BEIIECTB.

Mertamnel. [Tonoxxenue metawioB B [lepuogndeckoit cucteme U 0COOEHHOCTH
cTpoeHust ux atoMoB. [IpocTbie BelllecTBa — METAIIIBL: CTPOEHUE KPUCTAIIIIOB U
MeTaJlJI4ecKasi XuMudeckas cBsa3b. OOume ¢puzndeckue cBOMCTBa METANIOB U
UX BOCCTAaHOBHUTEJIbHbIE CBOMCTBA: B3aUMOJICHCTBUE ¢ HeMeTauiaMu. OKCUJIbI
Y TUIPOKCH/IBI METAIIIIOB.

Koppo3sus metamnoB. Xumuyeckas KOppo3usi. IJIEKTPOXUMUUECKAsT KOPPO3USL.
CrniocoOblI 3alIMThl METAIIOB OT KOPPO3HUH.

Meramisl B mpupojie. DJNEKTPOJU3 pPaCIUIaBOB W PAaCTBOPOB COEAMHEHUM
METAJIOB U €ro MPaKTHYECKOE 3HAUCHHUE.

Hemeramnbl.  IlonokeHue  HeEMETaNIOB B NEPUOAMYECKOW  CHUCTEME,

10
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O0COOCHHOCTH CTPOCHUS MX aTOMOB. DJIEKTPOOTPHIATENLHOCTE. biiaropoaueie
ra3pl. DIEKTPOHHOE CTPOCHHUE aTOMOB OJIArOPOIHBIX Ta30B U OCOOCHHOCTH MX
XMMHYECKUX U (PU3NIECKIX CBOICTB.

Buasl paboT Ha MPAKTUYECKOM 3aHATHH (TIPU HAJTMYUH)

TeopeTuveckue 3aHATHUS 8

1. Kimaccudukanms mpocThIX BEIIECTB. 2

2. Mertamisl. 2

3. Hemerammisl. 2

4. Koppo3usi MeTajioB. 2

CamocTosiTesibHasi padoTa 00y4arommxcst

CocraBnenue o0oOmaronieid TaOaMIBI MO HOMEHKIATYpe M XUMHUYECKUM

CBOMCTBaM OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX COCTMHEHUM. 2

[MogroroBute goknan Ha Temy: «lcnosib30BaHWE MUHEPAIbHBIX KUCIOT Ha

MPEANPUITHIX PA3TAYHOTO TPODUIISY.

Conepxanue yueOHOro Marepuasa

CBoiicTBa OKCHUI0OB U OCHOBAHUIA.

Bonmoponusie  coenuHenuss  HemeTtawwioB.  [lomyyeHme — amMmmmaka U

XJIOPOBOJIOPO/Ia CHHTE30M M KOCBEHHO. Pu3nyeckue cBocTBa. OTHOIICHHUE K

BOJIC: KUCIIOTHO-OCHOBHBIC CBOMCTBA.

CBolicTBa KUCIIOT U COJIEH.

HeconeoOpa3yromume u coneodpasyromume okcuabl. KucioTel opraHuveckue u

HeopraHuyeckue. KHCIOTBI B CBETE  TEOPHH  DJICKTPOIUTHUYECCKOMN

mucconuaiuu. Kiaccupukanus OpraHMYeCKMX W HEOPTaHMYECKUX KHUCIIOT. y4
Tema 9. OO6mme cBoiicTBa KUCIOT. OCHOBAaHHS B CBETE€ TEOPUU DIICKTPOTUTHUCCKON 12 35
OcHoBHble KJIaCCBI HCOPTaHMICCKIX mucconuanuu. AMQOTepHbIe OPraHMYECKUe U HEOPTaHWYECKUE COCHMHCHMSI. OK L, 4,11
COCTHCHHH. AmdotepHbie  ocHOBaHUA. AMGMOTEPHOCTh OKCHUIOB M  THAPOKCHUIOB

MEePEXOHBIX METAJUIOB: B3aUMOJICHCTBUE C KHCIOTAMU U IIeJI0YaMH.

Comu. Knaccudukamuss U XUMHUYECKHE CBOMCTBa coieil. OcoOeHHOCTH

CBOMCTB COJI€H, KUCIIOT

['eneTndeckas CBA3b MEXKIY KJIaCCaMH HEOPTaHUYECKUX COCTMHECHUM.

EnuHcTBO MUpa BelecTs.

Bunbl paboT Ha MPaKTUYECKOM 3aHATHH (TIPU HAJTMYHH )

Teoperuveckue 3aHATHS 8

1. OcHOBHBIE KJIACCHI HEOPTAaHUYECKUX COeTUHEHUNU. OKCUIBIL. 2
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2. OCHOBaHHS U KUCJIOTEHL.

3. Comu.

I'ereTmueckas CBA3b MEXKAY KilaCcCaMU HEOPraHNYCCKUX COGI[I/IHGHI/Iﬁ

IIpakTHYecKkne 3aHATHA

1. BuktopuHa «XuMHS B pa3HbIX HAYKaxX».

NN (D[N

CamocrosiTesibHasi padoTa 00y4arommxcst

CocraBnenue o0oOmaronieid TaOIMIBI MO HOMEHKIATYpe M XUMHUYECKUM
CBOMCTBAaM OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COEIUHEHUN.

[MogroroButh noknan Ha Temy «Mcmonp30BaHME MUHEPAIbHBIX KHUCIOT Ha
OPEINPUATHIX Pa3IuyHOro npo@uiish». Buasl paboT Ha MPaKTUUYECKOM 3aHATUU
(Tpu HATMYWN)

Tema 10.
XHUMHUS JIEMEHTOB.

Conep:xxanue y4e0OHOro MmaTepuaJja

XUMHS JIEMEHTOB. S- P-3JIEMEHTBHI.

Bonopoxa. JIBolicTBeHHOE MO0KeHUE Bojopoaa B [lepronnueckoi cucreme.
H3otomns! Bogopona. Posibs Boxopoaa B AKUBOM U HEXKUBOM IPUPOJE.

Bona. Pons Boabl Kak cpeooOpa3yroniero BEmecTBa KISTKH. JDKOJIOTHIECKUE
aCIIeKThI BOJOOJIb30BaHUS.

OnemeHnTbl [A-rpynmbl.  Illenouynsie metammel. OOmas XapakTepucTHKa
HIeNTOYHBIX MeTauioB. [lomydenue, (u3nYeckne W XHMHYECKHE CBOWCTBA
IIEJOYHBIX METAJIOB. [IpupoaHbIe COeNMHEHUSI HATPUS U KaJIMsl, UX 3HAYCHHE.
Onementsl [[A-rpynmer.  OOmias XapakTEpUCTHKA — IIEIOYHO3EMENbHBIX
METAJJIOB U MarHusi Ha OCHOBaHWUM TOJIOKEHUS B llepmomgmyeckoil cucreme
sanemenToB J.U. MenneneeBa u crpoenus aromoB. Kanbluid, €ro mnoiay4yeHue,
bu3nYecKue U XUMUYECKHE CBOMCTBA. BakHelne coequHEHNs KalbIus, UX
3HaueHue U npuMeHeHue. Kanpiuit B mpupoie, ero OMoaorudeckas pob.
XUMUS 2JIEMEHTOB: pP-3JIEMEHTHI.

AmoMuHuR. XapakTepUCTUKA QIIOMUHUS Ha OCHOBAaHUU IMOJOXKEHUSA B
Ilepuoanueckoit cucreme snemeHToB .M. MeHneneeBa u CTpoeHHsl aToma.
[Monyuenue, puznueckre 1 XUMUYECKUE CBOWCTBA ATFOMUHHUSL.

["amorensl. O01Iast XapaKTepHUCTHUKA TaJIOTEHOB Ha OCHOBAaHUH WX TOJIOKECHUSI B
ITepuonnueckoii cucreMe simeMeHToB (.M. MenaeneeBa U CTpoeHus: aTOMOB.
Baxnelmuye coeMHEHUs TAJIOTEHOB, UX CBOMCTBA, 3HAUEHUE U MPUMEHEHHUE.
buosornueckas posb rajJoreHoB.

Xampkorenbl. OOmasi XapaKTepUCTHKA XaJIbKOTCHOB HA OCHOBAaHMHM WX
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nonoxxkeHus B Ilepuoamueckoit cucreme snementoB J[.M. MenneneeBa u
CTpOEHMS aTOMOB. XaJIbKOT'€HbI — IIPOCThIE BelecTBa. Ayorponus. CtpoeHue
MOJIEKYJT aJUIOTPOIHBIX MOJM(PUKAIMA W HMX CBOHCTBA. XalbKOTEHBI B
pUpoe, UX OUOJIOTHYECKask POJIb.

OneMeHThl VA-rpynmel. O0mias XapakKTepUCTUKA 3JIEMEHTOB ATOW TPYIIITBI Ha
OCHOBaHUM uX mosoxeHus B Ilepuonmueckonn cucreme sieMmeHros JI.U.
MenneneeBa u crpoeHus atoMoB. CTpoeHHE MOJIEKYJIbl a30Ta U aJJIOTPOITHBIX
monupukanmii  pochopa, ux (PuzHUeckMe W XUMHUYECKHUE CBOWCTBA.
Bonopoansie coequnenus sneMeHToB VA-rpymnmbsl. Okcuabl azota u ¢ocdopa,
COOTBETCTBYIOLIME MM KHUCIOTBL. Conmu 3TUX KHUCIOT A30T U ¢ochop B
npupojie, UX OHOJIorHYecKast poib.

OnemenTs! [VA-rpynmnel. O6mmas xapakTepuCcTHKa JIEMEHTOB 3TOM TpyHIbl Ha
OCHOBaHMM uX mnoyioxkeHus B Ilepuommueckoit cucreme siemento J[.M.
MeneneeBa U CTPOECHUS aTOMOB. YTIIEPOI U €r0 aJUIOTPOIHS

XUMHUS 3IEMEHTOB: d-3JIEMEHTHI.

OcobenHoctu crpoenust atoMoB d-3nemenToB (IB-VIIIB-rpynm). Mens, nuHK,
XpOM, KeJle30, MapraHell - IPOCThIE BEIECTBA, UX (PUINYECKUE U XUMHUECKHE
CBOMCTBA.

Bubl paboT Ha MPAaKTUYECKOM 3aHATHH (IIPU HAJTHMYHH )

Teoperuveckue 3aHATHS

1. Xumus 351eMEHTOB. S- P-3JIEMEHTHI.

2. XuMHS 3JIEMEHTOB: p-3JIEMEHTHI.

3. XuMHUS DJIEMEHTOB: d-3JIEMEHTEL.

IIpakTnyeckue 3aHATHS

1. S-371eMEHTHI U P-2JICMCHTHI, d-3eMEeHTEI U UX COCAUHCHMUA.

NN (NN

CamocTosiTesibHasA padoTa 00y4arommxcst
CocraBneHue TabIUIBI 0 XUMUYECKUM CBOMCTBAM XUMHYECKHX JJIEMEHTOB U
X COCMHEHUMN.

Tema 11.
XuMu B )KA3HU 00IIeCTBa

Coaep:kaHue yueOHOI0 MaTepuaJjia

XuMHS B OKHM3HM OOIIecTBA. XHUMHS M TPOU3BOJACTBO. XHMHYECKas
MPOMBIIIUICHHOCTh M XHUMHUYECKUE TEXHOJOTHH. ChIpbe IS XUMHUYECKOU
MIPOMBINIUICHHOCTH. Boja B XMMHUYECKOW NPOMBIIIJIEHHOCTH. DJHEPrus st
XHUMHYECKOTO MIPOU3BOJICTBA. Hayunsbie NPUHLIMIOBL  XUMHUYECKOTO
MPOMU3BOJCTBA. 3allUTa OKPYKAIOIIEH cpeabl M OXpaHa Tpyaa NOpH

V6,7
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XMMHYECKOM ITPOU3BOJICTBE.
Buasl paboT Ha MPAKTUYECKOM 3aHATHH (TIPU HAJTMYUH )

TeopeTuveckue 3aHATHUS

1. Xumus B )KU3HU OOIIIECTBA.

CamocTosiTesibHasA padoTa 00y4arommxcst
HayuyHble OpUHUMIOBI XUMHYECKOTO MPOM3BOACTBA. 3allUTa OKPYKAIOIICH
Cpelbl U OXpaHa TpyAa IIPpU XUMUYECKOM IIPOU3BOJICTBE.

Tema 12.
X¥UMUS ¥ TOBCEOHEBHAS KU3Hb
4eJI0BEKA.

Coaep:kaHue yueOHOr0 MaTepHuaJja

XuMHUs W TOBCEOHEBHas >XM3Hb yenoBeka. [lomamusas anteka. Cpencrsa
JUYHOW TUTMEHBl U KOCMETUKM. XUMHUSA U IMINAa. MapKUpoBKa YIaKOBKa
IUIIEBBIX U TUTHEHUYECKUX MTPOJYKTOB U YMEHUE UX YUTATh.

Buasl paboT Ha MPAKTUYECKOM 3aHATHH (TIPU HAJTMYUH )

TeopeTuveckue 3aHATHUS

1. XuMHs ¥ mOBCeNHEBHAS )KU3HE YEJIOBEKA.

CamocTosiTesibHasA padoTa 00y4arommxcst
[ToaroToBUTH MOKIaA HA TeMbI «POJIb OTEUECTBEHHBIX YUCHBIX B CTAHOBJICHHH
Y Pa3BUTUM XUMUWY, «JIeKapCTBEHHBIE ITpenapaTsy.

y7
34

OK 1,4, 11

[TpomeskyTouHas arrectanus (Ipu
IIPOBEICHUH IIPOMEKYTOYHON
aTTeCTalllU 3a CYET BPEMEHH,
OTBEICHHOI'O HAa OCBOCHHE
JTUCITATIITUHBI )

JK3aMeH B NEPBOM U BO BTOPOM ceMecTpax.
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3.KAJIEHJIAPHBII T'PA®UK BOCIIUTATEJIbHOMN PABOTHI IO JIUCIHATIINHE

Monyns 3. YueOHO-Hccaen0BaTenbCcKas 1 HaydHO-UCCIIeI0BATEIbCKAs IS TENHHOCTD

Hara n mecto, | Ha3Banue ®dopma OTBeTCTBEHHBIN Joctmxenus
IIPOBEACHUSI MEPOIPHUATUS | NPOBEACHUS o0yJarmuxcs
MEPOIPUATHUS

Jexabps 2021 | Buktopuna Wupusunyanero- | H.A.KynaeBa CdopmMupoBaHHOCTD
HoimTeXHquc «X MU B | TpymmoBas OK 1,4,11
KUH KOIIEIK | haspprx
MI'TY

HayKax»

4.YCJIOBMSA PEAJIM3AIIUU ITPOI'PAMMBI JIMCHUIIJIMHBI
1. 02 XUMUA

4.1. TpeGoBaHuA K MATEPUAJIbHO-TEXHUYECKOMY O0ecne4eHH 0

Peanuzanus nporpammsl aucuuruinasl 111, 02 Xumus npeanonaraetT Ha4ue y4eOHOTo
KaOuHeTa XUMUHN

ObopynoBanne yueOHOro KabuHeTa:

-110CaI0YHBIC MECTA 110 KOJUYECTBY 00yUaroIInuXCs;

-pabouee MecTo MmperoiaBaTes;

-KOMIUIEKT y4eOHO-METOJUUECKUX U Pa3JaTOYHbIX MaT€pPHAJIOB MO JUCLUIUINHE.
TexHuueckue cpeacTBa 00y4eHus :

-3KpaH;

-MYJIbTUMEIUUHBINA TPOEKTOP.

4.2. UndopmanuonHoe odecriedeHne 00yueHust

Ilepeuenb yueOHbIX M31aHui, UHTEepHET-pecypcoB, 10NOJHUTEILHOM JUTEPATYPbI

OCHOBHBIE UICTOYHUKH:

1. Epoxun, FO.M. Xumusa i mnpodeccuid W CHEMUATBHOCTEH TEXHUYECKOTO U
ecTecTBeHHO-Hay4dHoro mnpoduieii: yueoHuk / KO.M. Epoxun, W.b. KoBaneBa. - Mockaa:
Axamemus, 2018. - 496 c.

JlomoTHUTEThbHBIE UCTOYHHKHU:

1. Tabpuensn, O.C. Xumus a1 mnpodeccmii H  CIEIUATBHOCTEH COIHAIBHO-
HSKOHOMHYECKOT0 W TyMaHuTapHoro npoduieit: yuebnuk miast CIIO/ O.C. I'abpuensn, W.IT.
OctpoymoB. - M.: Akagemus, 2015. — 208 c.

WuTepHeT-pecypchl (IpH HATUYUHN):

1. Xumus [DnexTpoHHbIN pecypc]: yueOHoe mocodue / coct. I'. 0. Boctpukonsa, E. A.
XopoxopauHa. - BopoHexx : BOpOHEXKCKHI TOCyIapCTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcuter, ObC ACB, 2015. - 92 c¢. - DBC «IPRbooks» - Pexum mocryma:
http://www.iprbookshop.ru/59133.html

4.3. O0mue TpeOGOBaHUSI K OPraHU3AIMM 00Pa30BATEJBLHOIO MpoLecca

OOyueHue IpoOBOIUTCS C UCIIONIB30BAaHUEM PA3IIMUHBIX TEXHUYECKUX CPEACTB O0YYCHUS,
METOAMYECKMX NPUEMOB TNPOOIEeMHOr0 OOyueHHUs, WMHUTALMOHHBIX W HEHMMUTAIIHOHHBIX
Mojenell Mpo(ecCHOHANLHOW AEATENBHOCTH, NENOBBIX HWIP, «MO3TOBOTO HITYpMay, pabOTHI
«MaJBIMU» TPYIIaMH, WHAUBUIYAIbHOTO HAIPABICHHOTO OOYYEHHUS U T. A. (Repeuucisiomcs
Memoobl 00yYeHUsl, BO3MONCHBLE NPU U3YUEHUU OAHHO20 MOOYIS).
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5. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OBPA3OBATEJIBHOM U
BOCIIMTATEJLHOM AEATEJHOCTH MO PEAJIN3ALNA YYEBHOM
TACIATLITAHBI

Pe3yabTarTnl 00y4eHus

Kpurepum oueHku

MeToabI OLIeHKH

V1 - Ha3pIBaTh WM3yYEHHBIE BENIECTBA IO

«TPUBHUAIBHOW» WJIM  MEXKIYHAPOIHOMH

HOMEHKJIaTypaM;

V2 - onpenensiTe BaJCHTHOCTh U CTENEHb
OKHCJICHUSA XMUMHYECKHX DJIEMEHTOB, THII
XUMHUYECKON CBSI3U B BOJIHBIX PacTBOpax,
OKHUCIIUTEND n BOCCTaHOBUTEIIb,
HaIpaBJI€HUE CMEIIEHUS PAaBHOBECHS MOJ
¢daxTopoB,
M30MEpbl M TOMOJIOTH, MPUHAJIC)KHOCTD
BEIIECTB K pa3HBIM
HEOPTraHUYECKHUX u

COEeIMHEHNM;

BIIMAHHUECM Pa3JINIHBIX

Kj1accaM
OpTraHUYCCKUX

VY3 - xapakTepu3oBarh: s-, p-, d- JIEMEHTHI
M0 UX TIOJOXKEHUI0 B TMEPUOANYECKOI
JA.N. Mengeneesa, oOuue

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

CUCTEMC
HCOPTaHNYCCKUX u OpTraHUYCCKUX

COCIMHEHUI; CTpOEHHWE U  CBOMCTBa

OpraHNYeCKUX COCTMHECHU;

V4 -
AKCTIICPUMEHT
BaKHEUIITNX

BBIIIOJIHATD XUMHYECKHH

o pacIio3HaBaHUIO
HCOPTraHNYCCKUX )51

OpPraHN4Y€CKUX BCIICCTB,

V5 - npoBOIUTH pacyeThl IO XUMUYECKUM
dbopMynaM U ypaBHEHUSIM PEaKIIHii;

Y6 -
ITOMCK

OCYIIECTBIISITh  CAMOCTOSITEITLHBIN
XUMHUYECKOW  HWHMOpMaAIuu ¢
WCITIOJIb30BAaHUEM PA3IMYHBIX HCTOYHHKOB
(cTIpaBOYHBIX, HAYYHBIX ¥  Hay4dHO-
MONYJSIPHBIX HU3JAHUM, KOMIIBIOTEPHBIX

0a3 maHHBIX, pecypcoB MHTepHETA);

y7 -
3HaHUA H

npruoOpeTeHHbIe
[IPaKTUYECKON

UCIIOJIb30BaTh
yMEHUS B

Orenka «OTIUYHO
BBICTABIISIETCS
oOyuJaroiemMycs, eclii OH

TTyOOKO " MIPOYHO
YCBOWII IIPOrpaMMHBII
MaTepua Kypca,
HCYEpIBIBAIOIIIE,

MOCJIENOBATENIHLHO, YETKO
U JIOTUYECKHU CTPOMHO €T0
W3JIaraeT, yMeeT TEeCHO
YBA3BIBATH  TEOPHUIO  C
MPAKTUKOM, ¢BOOOIHO
CHpaBJISIETCSl € 3aJadyaMu
u BOIIPOCAMH, HE
3aTPyAHSIETCS C OTBETAMU
npu BUJOHM3MEHEHUHN
3aJaHuH, MPABUJILHO
000CHOBBIBAET TPHUHSTHIC
perieHus, BIIQCET
Pa3HOCTOPOHHUMH
HaBBIKAMU H TpPHUEMaMH
BBINIOJTHEHHS
MPaKTUYECKUX 3a/1a4;
OIlCHKAa «XOPOIIIO»
BBICTaBIISICTCS
oOydJaromiemMycsi, €Cii OH
TBEpJO 3HAET Marepuai
Kypca, TPaMOTHO U TIO
CYILLIECTBY H3JIaraer ero,
HE JOTTyCKast
CYILECTBEHHBIX
HETOYHOCTEH B OTBETE Ha
BOIIPOC, MPaBUIBLHO
MIPUMEHSET
TEOPETHUECKUE
TTOJIOXKEHUS TPU PEIICHUN
MPAaKTUYECKUX BOIPOCOB
i 3aja4, BlIaAceT
HEOOXOIUMBIMHU
HaBbIKAMH U TIpHUEMaMH
HX BBIIOJIHEHNS,

OIlCHKAa
«YIOBJIETBOPUTEIHHO

OKkcnepTHas
OLICHKA
JeATeIbHOCTH
00yJaronmxcst
IIPU  BBIIOJTHEHUU
u 3aIuTe
pe3yIbTaToB
MPaKTUYECKUX
3aHATHH,
BBITIOJTHEHUH
JOMAIIHUX paboT,
orpoca,
pe3yJIbTaToB
BHEAYAUTOPHOU
CaMOCTOSTEIIbHOMN
paboThI
oOyJaromuxcs,
KOHTPOJIbHBIX
pabor u npyrux
BUJIOB TEKYILETro
KOHTPOJIS H T.II.
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ACATCIIbHOCTH U HOBCGI[HGBHOﬁ KHU3HU.

BBICTABIISICTCS
oOyuJaroiemMycs, eciii OH
UMEET 3HAHHUSA TOJBKO

OCHOBHOI'0 MaTepHaia, HO
HE YCBOWJI €ro JeTaje,
JIONYCKAaeT HETOYHOCTH,
HEJOCTATOYHO
MpaBUJIbHBIE
hopMyITUPOBKH,
HapylICHUs JIOTUYECKON
MIOCJIEIOBATEILHOCTH B
W3JI0KEHUU

MIPOrPaMMHOTO
MaTepuana, HUCHBITHIBACT
3aTpyaHEHUS npu
BBITIOJTHEHUH

[IPaKTHUYECKHUX 3a/1a4;
OLICHKa
«HEYIOBJIETBOPUTEIILHO

BBICTaBJISETCSA
oOyuaroiemycs,

KOTOpBIN HE 3HAET
3HAUYUTEITBLHOMN 4acTu
MIPOrPaMMHOI0
Marepuana,  JOIMYCKaeT

CYIIIECTBCHHBIC OIINOKH,
HEYBEPEHHO, C OOIBIINMHU
3aTPy[HEHUSIMH  pelIacT
MPAKTUIECKHE 3a/1aun
WIH HE CIPaBISCTCS C
HHUMHU CaMOCTOSTCIIBHO.

31 - posib XMMUH B €CTECTBO3HAHUMU;

32 - BaXHEHIINE XUMUYCCKHE TOHITHS,

33 - OCHOBHBIC 3aKOHBI XMMHH;

34 - OCHOBHBIE TEOPUH XUMUU;

35 - kmaccuduKaiuioo ¥ HOMEHKIATYpy
HCOPTaHNYCCKUX u OpTraHU4YCCKUX

COCIMHCHMUI;

36 - TpUPOIHBIE UCTOYHUKU
YTIEBOJIOPOIOB U CIIOCOOBI UX
nepepadoTKH;

37 -

HCIIOJIb3YEMBIE B IIPAKTUKE.

BCIICCTBA W MaTCpHajibl, IIHUPOKO

Orenka «OTIUYHO
BBICTABIISIETCS
oOyuJaroiemMycs, eciii OH

TTyOOKO " MIPOYHO
YCBOMJI MPOTPAMMHBIN
Marepuanl Kypca,
MCYEpIBIBAIOIIIE,

MOCTIeIOBATENbHO, YETKO
Y JIOTUYECKHU CTPOMHO €Tro
U3JIaraeT, yMeeT TECHO
YBSI3BIBATH ~ TEOPHIO  C
MPAKTHUKOMH, CBOOOTHO
CTIpaBISeTCSl C 3aJadaMu
u BOIIPOCaMH, HE
3aTPyJHSIETCS C OTBETaMHU
npu BUJIOM3MCHCHUH
3aJIaHuH, MPaBUIBLHO
00OCHOBBIBACT MPUHATHIC
pemieHus, BJIaJieeT

OKkcnepTHas
OIlCHKAa
JEATEIIbHOCTH
00yJaronmxcst
MIPU  BBITTOJTHCHUH
u 3aIUTe
pe3yIbTaTOB
MPAKTUIECKHIX
3aHSITHH,
BBITIOJTHEHUH
JOMAIITHUX PaboT,
ompoca,
pe3yIbTaTOB
BHEAYJUTOPHOU
CaMOCTOSITEILHOM
paboThI
oOydJarouxcs,
KOHTPOJIBHBIX
pabor ® JApyrux
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Pa3HOCTOPOHHUMU
HaBBIKAMU H TPUEMaMH
BBITIOJTHEHU S
MPAKTUYECKHX 3a]1a4;
OLICHKA «XOPOLIO»
BBICTABIISICTCS
oOydJaromiemMycsi, €Clii OH
TBEpJO 3HAET Marepuain
Kypca, TpaMOTHO U TIO
CYILLECTBY H3JIaraetr e€ro,
HE JOTTyCKast
CYILIECTBEHHBIX
HETOYHOCTEH B OTBETE HA
BOIIPOC, MPABHIIBHO
MPUMEHSIET
TEOPETHUECKUE
MOJIOXKEHHUS MTPU PELICHUH
MPAKTUYECKUX BOIPOCOB
" 3amad, BIIAJICET
HEOOXOINMBIMHA
HaBBIKAMU H TPHUEMaMH
UX BBIIOJIHEHUS;

OILICHKA
«yIOBJIETBOPUTEIILHO
BBICTABIISICTCS
oOydJaromiemMycsi, €Cii OH
UMEET 3HAHHUS TOJBKO
OCHOBHOT'0O MaTepHasa, HO
HE YCBOWJI €ro JAETajeH,
JIOTTYCKaeT HETOYHOCTH,
HEJI0OCTaTOYHO
MpaBUJIbHbBIE
(bopMyIHPOBKH,
HAapyUIEHUSI JIOTMYECKOH
MOCNIE0OBATEILHOCTH B
U3JI0KEHUU

IIPOrPaMMHOTI0
Marepuana, HCIHBITBIBACT
3aTpyAHECHUS pu
BBIITOJIHEHU U

IIPAaKTUYECKUX 3a/1a4;
OLICHKA
«HEYIOBJIETBOPUTEIILHO

BBICTaBJISETCSA
oOyuaromemycs,

KOTOpPBIN HE 3HAET
3HAUYUTEITbHOMN 4acTu
MIPOrPaMMHOI0

MaTtepuana,  JOIMYyCKaeT
CYIIIECTBCHHBIC OIINOKH,
HEYBEPEHHO, C OOIBIINMHU
3aTPYJHEHUSIMH  pelIacT

BHJIOB TEKYIIETO
KOHTPOJIA
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IMPAKTUYCCKHC 3aga4uu
WM HC CHPaBIACTCA C
HUMH CaMOCTOSTCIIBHO.

6. AIATITAIIASA PABOUYEH ITIPOT'PAMMBI IIPU OB YUEHUH UHBAJIA]IOB
N Jiin C OrPAHUYEHHBIMHU BO3MOKHOCTAMMA 3/10POBbS

Ananrtanus pabouedt mporpammbl npodeccroHanbHOM mucuumuidHbl 1], 02 Xwumwus
NPOBOAMWTCS TPHU peaTu3aldy aJalnTUBHON 00pa3oBaTeNbHON MPOrpaMMbI — MPOTPAMMBI
MOATOTOBKU CIEIMAIMCTOB CpeAHEro 3BeHa no crnenranbHoctu 31.02.02 Akymepckoe neno B
Hensix o0ecreveHus npaBa MHBAIHUOB M JIUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS Ha
MoJIydeHHe TPOoQPECCHOHAIBHOTO 00pa3oBaHMs, CO3JaHUS HEOOXOIUMBIX HJIsi TOJyYEHUS
cpenHero mpoeCCHOHATBLHOTO O0pa30BaHUS YCIOBUH, a Takke O00eCIeUYeHHs ITOCTHKEHUS
oOy4JalolmMMUCS HHBATUAAMHU M JIMIAMH C OTrPAHUYECHHBIMH BO3MOXKHOCTSIMH  3JIOPOBBS
pe3ynbTaToB GOPMUPOBAHUS IPAKTUIECKOTO OTIBITA.

Oobopyoosanue yuedonozo kadunema Xumuu 011 00YUAOWUXCA C PAZTUYHBIMU
eUOAMU OZPAHUYEHUS 300P0BbA

OcHamienue kaOuHeTa XWMHUHM JOJDKHO OTBEYaTh OCOOBIM  00Opa3oBaTeIbHBIM
NOTPEOHOCTSM O0YJArOIIMXCsl HHBAIUOB U JIUI C OTPAHMYEHHBIMA BO3MOKHOCTSIMH 3JI0POBBSL.
Kabuner nomxeH ObITh OCHAIICHBI 00OpYJAOBaHWEM M YYEOHBIMH MECTaMHU C TEXHHYECCKUMU
CpeacTBaMU O0yUYeHUs sl 00YYaIONUXCsl ¢ Pa3IMYHBIMHA BHIAMU OTPAHUYCHUH 30POBbSL.

Kabunert, B KoTOpoM 00y4aroTCs JIMIa ¢ HAPYIICHUEM CIyXa JOHKEH ObITh 000pya0BaH
PaauOKIACCOM, KOMIIBIOTEPHOM TEXHUKOW, ayIMOTEXHUKOW, BHMJICOTCXHUKOH, 3JIEKTPOHHOM
JIOCKOM, MYJTbTUMEUMHON CUCTEMOM.

Jns  cnaboBuasmux OOyYaromMXCs B KaOWHETE MPeIyCcMAaTPUBAIOTCS IMPOCMOTP
ylaJeHHBIX OOBEKTOB NPU TOMOIIM BHJICOYBEIMUUTENCH I YHAJICHHOTO MPOCMOTpA.
Hcnonp3oBanue bpaiiyieBCKOM  KOMIIBIOTEPHOM TEXHUKM, JJIEKTPOHHBIX JIYI, MPOrpaMm
HEBU3YAJIIbHOTO JOCTyNna K WHGOpMaluU, TEXHUYECKHX CPEACTB IMpHUeMa-lepenadyu yuyeOHOH
nH(popMaIuu B TOCTYITHBIX (OpMax.

Jliis o0yyarouxcs ¢ HapyIIeHHEM OIOPHO-JABUTaTEIBHOTO ammapaTa KaOuHET JOJKEH
OBITH 000PYIOBAH MEPEABUKHBIMU PETYIUPYEMBIMU MAPTAMU C UCTOYHUKOM NMUTAHUS.

BrImieykazaHHoe OCHAIllEHHE YCTaHABIMBACTCS B KAOWHETE MPU HATTUYHH O0yUYaIOIIUXCS
Mo aJanTUPOBAHHOW 00pa30BaTEIHLHOM MPOrpaMMe C YY€TOM HMMEIOIIETOCsS THIa HapylmIeHUH
3I0pPOBbS Y 00YJaroIIerocs.
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Opzanu3zayusa npakmuku o00y4aowuxca UHEAIUO08 U JIUY, C O0ZPAHUYEHHBIMU
603MOHCHOCMAMU 300P08bA

@®opma mnpoBeneHHs Y4eOHOH M NPOM3BOJACTBEHHOM NPAKTUKKA YCTaHABIUBACTCS C
Y4E€TOM OCOOEHHOCTEM MCUXO(PU3NYECKOTO Ppa3BUTHS, WHIUBUIYaIbHBIX BO3MOXKHOCTEH H
COCTOSIHUSL 3JI0POBbsI OOYYaIOUIMXCS WHBAJIUAOB U JIML C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH
3JI0POBBA.

[Tpu onpeneneHUH MeCT MPOXOKACHUS MPAKTUKU JUISL TaHHOW KaTerOpHH 00YyJaromuxcs
HEOOXOJUMO YUYUTHIBaTh PEKOMEHJAlMW, JaHHblE M0 pe3yJbTaTaM MEeIUKO-COLUaIbHON
OKCHEPTHU3bl, COAEpKAIIecs B HMHIUBUAYAJbHOW THporpaMMme peaOWiIMTalud WHBAIWIA,
OTHOCHUTENIbHO PEKOMEHI0BaHHBIX YCIOBHM U BUJOB TPY/a.

[Ipu HeoOXoAMMOCTHM ISl TMPOXOXACHUS TPAKTUKUA HMHBAJIHIAMH  CO3AAIOTCS
crelnuanbHble paboyre MecTa C Y4YeTOM HapyLIeHHbIX (YHKLIHS W OrpaHMYEHUN HX
KHU3HEIEATCIIbHOCTA B COOTBETCTBUM C TpPEOOBAaHMSIMM, YTBEPXKACHHBIMH INPHUKA30M
MunuctepctBa Tpyaa Poccun ot 19.11.2013 1. Ne 685H.

Hnugopmayuonnoe u memoouueckoe obecneuenue 00y1arOuuxcs

Joctyn k wHGOPMAIIMOHHBIM U OMOIHOrpaduIecKuM pecypcamM, yKa3aHHBIM B 1. 3.2.
paboueii mporpaMMel, JOJKEH OBITH MpeICTaBlIeH B (opMax, alalTHPOBAHHBIX K OTPAHUYECHUSM
3I0pOBBsl 00YUaAIOIIUXCSI UHBAJUIOB U JIUII C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbSI:

Jlnst a1 ¢ HapyIIeHUsIMH 3peHust (He MeHee OJTHOTO BUIA):

- B IeYaTHOU (hopMe YBEITMUYCHHBIM MIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina;

- B Ie4aTHOH opme Ha si3bike bpaiiis.

Jnia U1 ¢ HapyIICHUSIMU CyXa:

- B ICUaTHOH (opme;

- B (hpopme 37eKTPOHHOTO TOKYMEHTA.

JUnist U1 ¢ HapyIIEHUsIMHA OTIOPHO-/IBUTATEIBHOTO anmapara (He MeHee OJTHOTO BUJA):

- B meyaTtHoH (opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayamodaiina.

Jlnst U1 ¢ HepBHO-TICUXUYECKUMHU HapyIIEHUSIMH (PacCTPONCTBO ayTHYECKOIO CIIEKTPa,
HapyIieHne MICUXUYECKOTO Pa3BUTH) (HE MEHEe OJTHOTO BHJIA):

- CTIOJIH30BAHUE TEKCTA C WILTIOCTPALIUSIMH;

- MyJIbTUMEIUNHHBIE MATEPUATIBL.

Bo Bpems caMOCTOSTENbHOW TOATOTOBKM OOYyYaroIIMEecs WMHBAIMIBI W JIMIA C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI JIOJKHBI OBITh OO€CIEeYeHbl JOCTYIIOM K CETH
HuTtepner.

Dopmbl u MemoObl KOHMPONA U OUEHKU Pe3yIbmamos 00yuenus

[Tpumensiemble npu peanuzanuu padoueil nporpammsl 11J1.02 Xumust Gopmbl 1 METOIBI
KOHTPOJISI IPOBOJIATCS C YUETOM OIpaHUYEHHUSI 30POBbsI 00YUaIOIIHUXCSI.

[lenpl0 TEKYIIEro KOHTPOJS SIBIISIETCS CBOCBPEMEHHOE BBISBICHHE 3aTpyAHEHUH U
OTCTaBaHHsA OOYyYAIOUIErocs C OrPaHUYCHHBIMH BO3MOXHOCTSMHU 37I0POBbsi U BHECEHHE
KOPPEKTHBOB B Y4EOHYIO NESTEIHHOCTD.

dopma TPOMEXKYTOUHOM aTTeCTallud YCTAaHABJIMBAECTCA C YYETOM HHAWBHUIYaJTbHBIX
NCUXO(PHU3MUECKUX OCOOCHHOCTEH OOYy4JalomMXCsi HMHBAJIWAOB W JHMII C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMU 3/10pOBbsl (YCTHO, NMHUCbMEHHO Ha Oymare, MHCbMEHHO Ha KOMIIBIOTEpE, B
¢dopme TECTUPOBAHUS U T.II.).

[Ipu npoBeeHNHN TPOMEKYTOUHOM aTTecTalluy 00yJaroIIeMycs IPEeIOCTaBISIETCS BpeMs
Ha TOJATOTOBKY K OTBETYy, YBEIMYEHHOE He Oojiee 4yeM B TpU paza YCTAaHOBJICHHOTO IS
MOJTOTOBKU K OTBETY 00yUaroIuMcsl, He UMEIOIIUM OTPAaHUYEHUN B COCTOSIHUU 3/10POBBA.
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7. JUCT BHECEHHBIX U3MEHEHHU

JdomosiHeHns1 M U3MeHeHHsI B padoueil mporpamme

3220 /20__ y4eOHblii rog

B pa6ouyto mporpammy I1J1. 02 Xumus

o crenuraabaocty 31.02.02 AKVIIEPCKOE AEI0

BHOCATCA CICAYIOIHUE NJOIMOJIHCHUSA U U3MCHCHMUS:

ﬂOHOJ’IHeHI/IH 1 U3MCHCHUS BHECIIA
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