MHWHOBPHAYKH POCCHUHN

(denepanbHoe rocygapcTBeHHoe 0H0/I:KeTHOE 00pa30BaTe/ibHOE YUpeKIeHHe
BbICIIEr0 00Pa30BaAHUA
«MalKONCKUHA rocyJapCcTBEeHHBIN TEXHOJIOIHYECKU YHUBEPCUTET»

IMoauTexHnYecKnii KOJJIEIK

IpeaMeTHast (IUKI0BAs1) KOMHCCHS
TYMAHUTAPHBIX U €CTECTBEHHOHAYYHBIX M CHMILIUH

—SE% ,4 ,,_ ' 3.A. XyThI3
<<a(§'v)> / £ 204r.

PABOYAS ITIPOT'PAMMA YYEBHOU JUCIHUTLIMHBI

Haunmenopanue aucuumiannbl [1/1.02 Xumus

HanmMmenoBanne crnemuajgbHocTHn 38.02.05 TosapoBeneHne ¢ DKCOEPTHU3a  KadyecTBa
MOTPEOUTEIHCKUX TOBAPOB.

KBanupukauus BoINYCKHUKA TOBAPOBEI-IKCIEPT

®opma o0yueHHs OUHAas

Maiikom — 2021



COJEP)KAHUE

Crp.
1. TIACIIOPT PABOYE! I[TPOT'PAMMBI YUEBHOU JUCLIUIUINHBI 4
2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JINCLIMITJIMHBI 5
3. YCJIOBUS PEAJIU3ALIMU ITPOT'PAMMBI YUEBHOM JIUCITATIIMHBI 35

4. KOHTPOJIb M OI[EHKA PE3VJIbTATOB OCBOEHUS VYEBHON 36
JTCLATUTNHEI

5. AHAIITALIUS PABOYEN IIPOT'PAMMBI I[TPU OBYUYEHUW MHBAJIMJIOB U JIAL[ 39
C Or'PAHMYEHHBIMY BO3MOXHOCTAMMU 37J0POBbS1
6. JINCT BHECEHHbBIX UI3SMEHEHNU 41



1. HIACIIOPT PABOYE# IPOIrPAMMBbI YUYUEBHOI JUCIATIJIVHBI
1. 02 XUMUS

1.1. ObaacTh NpUMeHEHHUsI TPOrPAMMBI
PaGouass mporpamma yueOHOW mucumrumabl [1J]. 02 Xumust sSBAsSETCS COCTaBHOM 4YacThiO
OCHOBHOHM TpodecCHOHAIBbHOM 00pa30BaTeNbHOW MPOTrPaMMBbl TOJUTEXHUYECKOTO KOJUIE/KA
OI'BOY BO «MI'TY» B cooTBeTcTBHH ¢ (eaepalbHBIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM CpefHero mpodeccuoHanpHoro obpaszoBanus (manee — @OIOC CIIO) mo
cnenuanbHocTH 38.02.05 ToBapoBeneHHE U SKCIIEPTH3a KaueCcTBa MOTPEOUTETHCKUX TOBAPOB:

1.2. MecTo y4eOHOM JTUCHUILIHHBI B CTPYKTYpe 00pa3oBaTe/JbHOH NPOrpaMMbl

Hucrmmmuaa  TIJI. 02 Xumus B mpodecCHOHaIbHON NESITEIbHOCTH OTHOCHUTCS K
npoMIEHBIM AUCHUIUIMHAM 00111€00pa30BaTENbHOTO HUKJIA.

1.3. Hean 1 321241 JUCHUILIMHBI — TPEOOBAHUSA K pPe3yJIbTaTaM 0CBOEHUS
AMCUMUILINHBI

OcBoenue coxaepxanus ydeOnor guctumimabel [IJ[. 02 Xwmus obGecrnednBaeT
JOCTHKEHUE 00YUJaIOIMMUCS CIEAYIOIUX pPe3yJbTaTOB:

@) TUYHOCHHBIX:

- YyBCTBO TOPJOCTM M YB&XKEHUS K HCTOPUM U JOCTHKEHHUSIM OTE€YECTBEHHOM
XUMHUYECKON HAayKH; XMMUYECKU IPaMOTHOE MOBEICHNE B MPOPECCUOHANBHOMN ACSITETbHOCTH U B
OBITY IIPH OOpAIICHUH ¢ XUMHYECKUMHU BEIIECTBAMH, MaTEpHUaIaMH U MPOLIECCaAMU;

- TOTOBHOCTH K IIPOAOKEHUIO 00pa30BaHUs U MOBBIICHUS KBaM(UKAIMKU B U30paHHON
npodeCCUOHATLHON IEATETLHOCTH U 0OBEKTUBHOE OCO3HAHUE POJIM XUMHUUECKUX KOMIIETECHIIMN
B 9TOM;

- YMEHHE HCIIOJIb30BaTh JOCTHKEHUS COBPEMEHHOM XMMHUYECKONW HAyKU U XUMHUYECKHX
TEXHOJIOTHI JJIsl TOBBIIIEHUS COOCTBEHHOTO HWHTEIJIEKTYaJbHOTO pa3BUTHUS B BbIOpaHHOMU
po(ecCHOHATLHOM JIeSATEIILHOCTH;

0) memanpeomemHuoix:

- UCIIOJIb30BAaHME PA3IUYHBIX BHJIOB TO3HABATEIbHON JE€ATETbHOCTH U OCHOBHBIX
MHTEJJICKTYaJbHBIX oOllepanuii (MOCTaHOBKU 3aJayd, (OpMyIHpOBaHUS TUIOTE3, aHAIM3a U
CHHTE3a, CpaBHEHHUS, OOOOIIEHUs, CUCTEMATH3allMM, BBISBICHUS MPUYMHHO-CIIEICTBEHHBIX
CBsI3€H, MOKMCKa aHAJIOTOB, (POPMYIHUPOBAHUS BBIBOJIOB) JUIsSl PEIICHUS TOCTABIEHHOM 3a/1a4H;

- MPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUS (HAOIIOACHHUS, HAYYHOTO HKCIEPUMEHTA)
JUTSL U3YYEHHUS Pa3INYHBIX CTOPOH XUMUYECKUX O0BEKTOB U MPOILIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOIMMOCTh CTAJIKUBAThCA B PO ecCHOHATIBLHOM cdepe;

- HCIOJIb30BaHUE PA3TUYHBIX HCTOYHUKOB JUISI MOJYYEHHUS XUMHUYECKOW HH(OpMAaLNU,
YMEHHME OLEHUThb €€ JOCTOBEPHOCTb JJs JOCTHXKEHHS XOpOLIMX pe3yslbTaToB B
npodeccuoHabHOU cdepe;

8) npeomemmublx:

- ¢(hOpMHUPOBAHHOCTH MPEICTABICHUN O MECTe XMMHH B COBPEMEHHOM HAy4YHOU KapTHHE
MUpa;

- TIOHHMMaHHE€ pOJUM XUMHUH B (QOPMHUPOBAHUU Kpyrozopa U (PYHKIHMOHAIHHOU
rPAaMOTHOCTH YeJIOBEKa JJIs PEIICHUS TPAKTUYECKUX 3a]1ay;

- BJIQJICHUE OCHOBOMNOJIAralOIMMH XMUMHYECKUMHU TOHATHSAMHU, TEOPUSMHU, 3aKOHAMH M
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAaHUE XUMHUUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

- BIAJCHUE OCHOBHBIMM METOJAaMU HAYYHOIO ITO3HAHMS, UCIIOJIB3YEMBIMH B XHMHHU:
HaOJI0IeHNEe, OMMCAaHNe, U3MEPEHUE, SKCIICPUMEHT;

- yMmeHue oOpalaThiBaTh, OOBSACHATH PE3yJAbTaThl MPOBEACHHBIX OIBITOB M JeNaTh
BBIBOJIbI; TOTOBHOCTH M CHOCOOHOCTh TIPUMEHSTH METOABI TIO3HAHHS IPU PELICHUU
MPaKTUYECKUX 3a/1a4;

- ¢(OpMHUPOBAHHOCTh YMEHUH [1aBaTh KOJIWYCCTBEHHBIE OICHKU M MPOBOAHUTH PACUECTHI
0 XUMUYECKUM (OopMysiaM U YpaBHEHUSM;



- BIIQJICHHE TpaBWIaMH TEXHUKUM OE30MAaCHOCTH MpPH MCIOIb30BAHUM XUMHYECKHX
BEIIIECTB;

- cpOpMUPOBAHHOCTb COOCTBEHHOW TMO3ULMK IO OTHONIEHHIO K XUMHYECKOU
uH(pOpMAaIIH, TTOTy4aeMON U3 Pa3HBIX HCTOYHHUKOB.

B pe3ynbraTe 0cBOCHUS NUCHUIUIMHBI 00yYaIOUIHIiCs TOIKEH

YMeTh:

V1 Ha3piBaTh H3YYECHHBIE BEUIECTBA MO «TPUBUAIBHONW» WIM MEXKIYHAPOIHOU
HOMEHKJIaTypaM;

V2 omnpenenarb BaJ€HTHOCTb W CTENEHb OKHUCICHHMS XUMUYECKHX DJIEMEHTOB, THII
XMMUYECKOM CBSI3M B BOJHBIX pacTBOpax, OKHUCIHUTEIb M BOCCTAHOBHUTENb, HAIpPABJICHHE
CMEIIIEHHs pPaBHOBECHUS TMOJ BIMSHUEM pa3IUYHbIX (HAaKTOpPOB, H30MEpPhl U TOMOJIOTH,
MPUHAJICKHOCTh BELIECTB K pa3HbIM KJIacCaM HEOPTraHMYECKUX M OPTraHUYECKUX COCTUHEHUN;

V3 xapakTepu3oBath: s-, p-, d- IAEMEHTHI MO UX MOJOKEHHUIO B IEPHOINUECKON CUCTEME
JL.U. MenneneeBa; oOuiye XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX H
OPraHUYEeCKUX COCIMHEHUH; CTPOEHHUE U CBOMCTBA OPraHUYECKUX COEAMHEHHUI;

Y4  BBIMONHATH XMMHUYECKUMH OKCIEPUMEHT 1O pACHO3HABAHUIO  BaXHEHIINX
HEOPraHWYECKUX U OPTaHUYECKUX BEUIECTB;

V5 mpoBOIUTH pacyeThl M0 XUMHUYECKUM (OpPMYJIaM M YpaBHEHHSIM PEaKIIHA;

Y6  oCymecTBIsATh  CaMOCTOSITENBHBIM  TOMCK  XUMHUYECKOM  uH(pOpMmanmuum ¢
UCIIOJIb30BAaHNEM PA3NUYHBIX HCTOYHHKOB (CHPABOYHBIX, HAYYHBIX WM HAYYHO-TIOMYJISIPHBIX
W3/IaHUI, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA);,

Y7 ucnonp30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTUYCCKOW NEATEITHHOCTH U
MMOBCEAHEBHOM KU3HU;

3HATh:

31 ponb XMMHUH B €CTECTBO3HAHUMY;

32 BaXHEHININE XUMHUYSCKHE ITOHITHS,

33 OCHOBHBIE 3aKOHBI XHUMHH,

34 OCHOBHBIE TEOPUU XUMHUH;

35 kiaccuuKanuo 1 HOMEHKJIATYPy HEOPTAaHHYECKUX M OPTAaHUYECKUX COSAMHEHUN;

36 npupoAHbIE UCTOYHUKHU YTIJIEBOIOPOIOB U CIIOCOOBI UX MepepadoTKH;

37 BellecTBa U MaTepUaibl, IMPOKO UCIIOIb3YEMBIE B IIPAKTHUKE.

TosapoBen-3kcnept (6a30BOM MOATOTOBKH) TOJDKEH 001a1aTh OOIITUMU KOMITETCHITUSIMU,
BKITIOUYAIOIUMU B ce0s1 CTOCOOHOCTH:!

OK 1. [TorumMaTe CyIIHOCTh M COIMAIBHYIO 3HAYMMOCTH CBOEH Oymymied mpodeccum,
IIPOSIBJIATH K HEW YCTOWYMBBINA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO NIEATEIHHOCTh, BBHIOMPATHh THUIIOBBIE METOIBI H
CIIOCOOBI BBITTOTHEHUS TPO(EeCCHOHANBHBIX 33]1a4, OIICHUBATh UX 3(PPEKTUBHOCTD U KAYECTBO.

OK 3. IIpyuHumaTth pelieHus B CTAaHJAPTHBIX U HECTAHAAPTHBIX CUTYyallUsIX U HECTH 3a
HUX OTBETCTBEHHOCTb.

1.5. Kosim4ecTBO 4aCOB HA OCBOEHHE NMPOrPAMMBbI Y4eOHOM IMCHUIIMHBI:
BCero — 275 yacoB, B TOM 4HCJIE:

- MaKCUMaJIbHOM yueOHO# Harpy3ku oOydaromierocs: — 275 Jaca,

BKJTFOUAS:

- 00s13aTeNbHON ayIUTOPHOM Y4eOHOU Harpy3ku odydatomerocs — 183 gaca;
- CAaMOCTOATENBHOM paboThl oOyyaromierocs — 79 4acos;

- KOHCYJIbTalMu — 13 yacos.






2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCIUATLIVHBI
1. 02 XUMUS

2.1. O0beM yueOHOI JMCHMIIMHBI M BUABI Y4eOHO# padoThl

Buna yueOHoii padoThI KouaunvecTBo B_1_ Bo 2
yacoB (Bcero) | cemecTrpe | cemecTpe

Oos3aTenbHaAsN ayuTOpHasi yuyeOHas 183 68 115
HArpy3Ka
B TOM YHCIIE:
Teoperrueckue 3anatus (J1) 137 52 85
npaktudeckue 3ausaTus (I13) 46 16 30
CamocrosiTesibHasE  padoTra 00y4aromIMXCH 79 28 41
(CPC) (Bcero)
B TOM YHCIIE:
Kouncyabranuun 13 6 7
DopMoil TPOMEKYTOUHOU ATTECTALIUH SIBISETCS:
DK3aMeH B IEPBOM M BO BTOPOM CEMECTpaXx.
O01mas TPy10eMKOCTh 275 102 163




2.2. TemaTnueckuii nuian yuyeOHoi nucuunauabl 1171.02 Xumus

KosmuecTBo yacos
Makec.
lngp yueGHas Camocrosite
u Ne
Teoperuuec Kypcosas JbHasl
Nen/n | sapsru HaumeHoBaHue TeM HArpy3Ka Ha P Mpakruuec | JaGoparopn yp
CTY/eHTa, KHe padora padora
1 KHe 3aHATHA | ble padoThl
yac. 3aHATHA (mpoekT) o0y4amux
csl
Pazgen 1. Oprannyeckasi XuMus
1 1 IIpeamer OpraHUYeCKOn XUMHH. 5 5
: Teopust ~ cTpoeHMsT ~ OpPraHUYECKUX
coequHenunit A.M. byrneposa.
2. 12 XHUMUYECKUE PEAKIIMN B OPraHUYECKOU 2 2
XUMUU.
3. I131 [Ipenmer opranndeckoid XxumMuu. BeiBon 4 2 2
XUMHYECKHX (POPMYIL
4. J3 I 2 2
peneNbHbIE YTIEBOAOPOIbIL.
5. 1132 Croii 2 2
BOMCTBA MPEEIBbHBIX YIIEBOJAOPOIOB
6. I133 DJIEKTPOHHOE U XMMHUUYECKOE CTPOCHUE 4 2 2
MIPEACIIbHBIX YTIIEBOJIOPOIOB
7. J14 OTUIICHOBEIE " JHUECHOBEIC 2 2
YIIEBOIOPOABI.
8. 1134 CBoiicTBa HEeMpeIeIbHBIX 2 2
YIJI€BOIOPOAOB.
9. JI5 2 2
ALIETUIIEHOBBIE YTIIEBOAOPOIBI.
10. 1135 CaoiicTBa AlETUIICHOBBIX 2 2
YIJIE€BOIOPOAOB.
1. JI6 A 6 2 4
pOMaTHYECKUE YTIEBOAOPOABI




12. 1136 CsoiicTBa apOMAaTUYECKHUX
YTJIEBOJIOPOIOB.
13. J17 ITpupoansie HUCTOYHUKHU
YTJIEBOJIOPOIOB.
14. JI8 K
OKCOXMMHUYECKOE MPOU3BOJICTBO.
[Tpuponnplii U TOMYTHBIA HEPTIHOM
15. JI9
razel. Hedts u  cmocoObr  ee
nepepabdoTKH.
16. 710 ['uapokcuibHBIE COCTUHEHUS.
17. a1 MHOroaToOMHBIE CITUPTHI.
18. 12 DeHOIIHI.
19. JI13 A
pPOMaTUYECKUE CITUPTHI.
20. 1137 P
aCTBOPUMOCTbH CIIUPTOB B BOJIE
21. 14 Anpaeruipl 1 KETOHBI
22. 1138 Anbnerunpl. KeToHBI.
23. JI15 KapGoHnoBsie KUCIIOTBI u ux
MIPOU3BOJIHBIE.
24. JI16 JIByXOCHOBHbIE, HETpeeNbHbIE U
apOMaTHYECKHE KHCIIOTHI.
25. 7 Crnoxuble 3¢upsl. Kupsbl.
26. JI18 Mbta ®W  CHHTETHYECKH  MOIOIIHE
BCIIECTBA.
27. JI19
VYrneBojsl, o01ee cTpoeHue
28. 1139

VYraeBoael. MoHOCaxapubl.




29. J120
Jucaxapunsl.
30. 121 ITonucaxapuasl. Kpaxma.
31 122 [Tonucaxapunel. Lemttonosa.
32. JI23 HckyccTBEHHBIE M CHUHTETHYECKHUE
BOJIOKHA.
33. 11310 JelicTBue 1oaa Ha Kpaxmail.
34. JI24 A3zoTcoaepKalme OpraHnyeckue
COCAMHCHMS. AMUHBI.
35. J25 AHWINH.
36. 126 Hutpocoenunenus.
37. J128 A
MHUHOKHCIIOTHI.
38. J129 Sp—
39 7 CpaBHuTENbHAS XapaKTEePUCTUKA
: OpPraHWYEeCKUX W  HEOPTaHMYECKHUX
OCHOBAaHHMII.
40. [1311 | Henarypanus 6enka. [[BeTHBIC peakiuu
OEIKOB.
41. 1312 | Unentuduxarnus OpraHNuYECKuX
COEMHEHHIA.
42. J130 r
€TEePOLUKIMYECKIE COCTMHEHUS.
43. [1313 | A3oTcoaepskaiue
reTEPOLUKINUYECKIE COCTUHEHHUS.
44. JI31 H
YKJIEUHOBBIE KUCIIOTHI.
45. J132

[Tonumepsr.




46. JI33 " 2 2
CKYCCTBEHHbIE TTOJIUMEPHI.
47. JI34 CUHTETUYECKHE BBICOKOMOJIEKYJISPHbIE 2 2
CO€JIMHEHHS.
48. JI35 B 4 2
MOJIOTUYECKU AKTHUBHBIE COCUHEHUS.
49. J136 ® 2 2
€PMEHTBHI.
50. J37 Butamunsl. 2 2
51. JI38 T OpMOHEL 4 2
52. J39 JlekapcTBeHHBIE penapaThl. 2 2
Paznesn 2 O0uias u Heopranuvdeckast XuMHs
50, 1140 OcHoBHble NOHATHS XUMUU. CTpoeHHe 2 2
aToma
51 3 14 Pacuer konmmuecTBa p, n, € B aromax 4
XUMHUYECKHX HJIEMEHTOB.
59 ITepuoguueckuii 3aKOH Hu 4 5
: J141 [lepuonuueckas cucTeMa XUMHYECKHX
anemeHToB /.M. Menneneesa
53. m315 Ctpoenne aroma. Ilepuoanueckuii 2
3akoH u [ICXD JI.1. Menneneena.
54 Crpoenue BEIIECTBA. Buast 4 )
) J142 | xummnueckoit  cBsazu.  KoBaneHTHas
CBS3b.
33 JI43 Nonnas cBs3b 2 2
36. JI44 Bonopoanas cBsi3b. 2 2
>7. JI45 Meramnnueckas CBA3b. 2 2
58. 1146 Koopaunanuonssie (KOMILJIEKCHBIE) 2 2
COEJIMHEHMS.
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59.

ArperaTﬂoe COCTOAHHC BC€IICCTBA.

J147
YucTeie BEIleCTBAa U CMECH.
Xumuueckas CBS3b CTpOCHUE
0. | m316 ’ p
BEIIECTBA.
61. J148 JlucnepcHple CUCTEMBI.
62. 3 17 [TonydyeHue SMynbCHHM PACTUTEIBHOIO
MacJia v 30J1s1 KpaxMala.
63. 11 49 XUMHUYECKHE peakuuu Hu
3aKOHOMEPHOCTH X MPOTEKAHUS
64. 1150 Peakuum, wunymme 0e3 W3MEHEHHUS
KQYE€CTBEHHOT'O COCTaBa BEIIECTB
65. 1151 Peakuuu, wuaymume ¢ HU3MEHEHUEM
COCTaBa BEIIIECTB
66. JI152 CKOpOCTh XMMHUYECKUX PEaKIIUH.
67. JI53 | PacTBOpBHI.
68. 13 18 Croco0sbl BBIpQXXECHUST KOHIICHTPAIUU
pacTBOpPOB
69. JI54 DNEeKTPONUTHYECKAs AUCCOLIUALIUS.
70.
13 19 | DaexTponuTUyeckast IUCCOLUALIUS.
71. o
JI55 | I'mpponus conen.
7 OKHUCIIUTEIILHO - BOCCTAHOBUTEIILHEIE
) JI56 | peakuum. DNEeKTPOXUMHUECKUE
MPOIECCHI.
73. I13 20 | DnekTponus.
74. 1157 Knaccudukanus BemiectB. [Ipocteie
BEIIECTBA.
75.
JI 58 Hemeramiel.
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76. JI-59 | MeTaiibl.
77. J160 | Koppo3us meTaios. 2 2
78. 161 OCHOBHBIE KJIACCHI HEOPTaHMYECKUX 2 2
coenuHennii. OKCUIBI.
79. 2 2
J162 OcHOBaHUS U KUCIIOTEL.
80- | 163 |Com. 2 2
81. 3 21 ['eneTnueckas cBsI3b MEXIY KilacCaMu 4 2 2
HEOPraHWYECKUX COETMHEHUN
82. I13 22 | Kiacchl HEOpraHMYECKUX COCTMHEHUN. 2 2
83. J1 64 | XuMHA 31€MEHTOB: S -3JI€MEHTBI 7 2 5
84.. JI65 | XuMus 31€MEHTOB: p — DJIEMEHTOB. 4 2 2
83. J166 | Xumus snemMeHTOB: d — DJIEMEHTOB. 4 2 2
86. [1323 | S, p, d —HneMeHTHI U X COSTUHEHUS 2 2
87. JI1 67 | Xumus B )KU3HH OOIIIECTBA. 6 2 4
88. 11 68 Xumus 54 IIOBCEIHEBHA KU3Hb 5 3 2
YyeJIoBeKa.
89 Koncynbranuu 13
90 HUTOI'O 275 137 46 79
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2.3. Conepxanue yueOHoii nucuumiauabl [1J1.02 Xumus

Konanl
HaumeHnoBaHue pa3aesioB Conepxanue y4eOHOro MaTepuajia, NpaKTHYeCKHe 3aHATHS, O6nem (popmupyembix
U CIUIIINHEI caMoCTosiITeJIbHAsI padoTa 00y4ar0IMXCcs YACOB KOMIIeTEeHIINIi,
0CBaMBaeMbIX
3HAHUN U YMEHUH
Paznes I. Oprannyeckasi xumust
Conepxanue yueOHOro Marepuasa
[IpenMer oprannyeckoil XuMuu. Teopus CTPOECHUSI OPTaHUYECKUX COEAUHEHHI
A.M. BbyrnepoBa. OcHOBHBIE NOJIOKEHUS Teopuu cTpoeHust A.M. bytieposa.
XUMHYECKOE CTPOEHHWE M CBOWMCTBA opraHWyeckmx BemiecTB. OcoOeHHOCTH
CTPOEHMS OPTraHUYECKUX COETUHEHUH.
N3omepsr 1 roMonoru. CtpoeHue aToma yriaepoja. IJIEKTPOHHOE O0IaKo U
opburanb, s- U p-opOUTATU. OJIEKTPOHHBIE U 3JNEKTPOHHO-TpapUUECKue
dbopMynbl aToMa yriaepoga B OCHOBHOM U BO30YKIEHHOM COCTOSTHUSX.
KoBaneHnTHast xuMmudeckas CBs3b W €€ KIacCHPUKANUSA 1O CIOCO0y 8
nepeKpeIBaHus opouTaneit (o- u n-cBs3u). [lonsTre rudpuan3aIum.
Tema 1. XUMHYECKUE PEaKIui B OpraHuYecKol XxumMuu. Peakiuu npucoenunenus (An,
IIpesMeT opraHn4ecKol XUMHH. Ag), omumunupoBanus (E), 3amemenust (Sgr, Sn, Sg), u30oMepu3arum. Y1
Teopust cTpoeHust OpraHuYECKUX PazHoBHHOCTH peakiuii kaxaoro tuna. Ocooernoctu OBP B opranndeckoit 31,4
coenunenuit A.M. Bytneposa. XIMH.
HoMenknatypa XMMUYECKUX COEAMHEHUI.
Busl paboT Ha MPAKTUYECKOM 3aHATHH (TIPU HAJTMYUH)
Teopernyeckue 3aHATHA 4
1. Ilpenmer opraHmdyecko XuMHHM. Teopusi CTPOEHHS OpPraHMYECKUX ’
coequuennii A.M. bytneposa.
2. XMMHUYECKHUE PEAKIIMH B OPTaHUYECKON XUMHUHU. 2
IIpakTnyeckue 3aHATHS 2
1. [TpeameT oprannveckoit xumun. BeiBo XumMmudeckux Gopmys. 2
CamocTosiTesibHasi padoTa 00y4arommxcst )

HOI[FOTOBI/ITB AOKJIaa Ha TCMY «Poab oTeuecTBEHHBIX YYCHBIX B CTAHOBJICHHUU
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Y Pa3BUTUHU MUPOBOM OPraHUYECKON XUMHUM.
CocraBneHue CTPYKTYpHBIX (JOPMYJT OpraHMYECKHX BEIIECTB, UX MU30MEPOB U
TOMOJIOTOB.

Conep:xxanue y4e0OHOro MmaTepuaja

[IpenenbHbIe yriieBOOOPOIbL: aTKaHbI U IUKJIOATKAHBI.

['omonornyeckuii  psig ankaHoB. (OCOOEHHOCTH CTPOCHHS IMPEIETbHBIX
YIJI€BOJOPOAOB. AJIKaHbl KaK MPEACTABUTENM MPEACIbHBIX YIJIEBOIOPOJIOB.
XumMuyeckue CcBoMcTBa ankaHoB. Peaknum SR-tuma: ranoreHupoBaHue
(paboter H.H. CemenoBa), HutpoBanue no Konosanony.

JlaGoparopHble cnocoObl MOJIY4YeHHsS ajlKaHOB: CHUHTe3 Bropua, ruaponus 8
KapOuaa almfOMUHUS.
[{uknoankansl. ['oMonornyeckuii psj U HOMEHKJIATypa LHUKIOAIKAHOB, HX
obmas  ¢opmyna XuWMHUECKHE CBOMCTBAa  I[HKIOAIKAHOB. Peaknuun
Tema 2. MIPUCOEIMHEHHS U PAJUKAIIBHOTO 3aMEIICHMUS. 4
ITpe/iebHBIC YIITEBOIOPOIHL H3rorosnenue Moaenei MOJIEKYJI aJTKaHOB U TaJIOT€HAJIKAHOB. 32
Buapl paboT Ha TPAKTHYECKOM 3aHITHH (TPU HAJTMYHH )
Teoperuveckue 3aHATHS 2
1. [IpenenbHble YTIEBOAOPOABL: aJTKAHBI U IIUKIOAIKAHBI. 2
IIpakTnyeckue 3aHATHS 4
1. CBoiicTBa NpeaeabHbIX YIIEBOI0POIOB. 2
2. DNEKTPOHHOE U XMMUYECKOE CTPOEHHUE MPECIbHBIX YIIIEBOIOPOIOB. 2
CamocrosTeabHast padoTa 00yJaoIuxcs
CocraButh  Tabmunpl  «Knaccudukamuss ~— OpraHMYeCKMX  BELIECTBY, )
«Kmaccuduxarus BEmecTs Mo CTPOCHHUIO YIIIEPOTHOTO CKEJNeTa U HAIUYHUIO
(YHKIIMOHAJIBHBIX TPYIIID».
Conepxanue y4eOHOro Marepuaja
OTHUIICHOBBIE U IUEHOBBIE YTIIEBOAOPOIBI.
DTUIIEHOBBIE YIIIEBOOPOIbl. ['OMOIOTUUECKUI Psi/i aJTKEHOB. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl 3TWJIEHA W AJIKEHOB. XHWMHUYECKHE
cBoiictBa ankeHoB. [IIpaBuino MapkoBHMKOBA M €0  DJIEKTPOHHOE
000CHOBaHUE. Peaknmn ~ ramoreHMpoBaHuWs, — THAPOTAJOT€HUPOBAHUSA,
ruaparauuu, ruapupoBanusd. [lonsTue o peakusx noaumepusauuu. ['openue
alKeHOB. Peakinyu OKUCIIEHUS B MATKHUX U )KECTKUX yciaoBusx. [I[pumeHnenune u 4

crocoObl TONMy4YeHHs alkeHoB. lcmonb3oBaHWE BBICOKOW peaKIMOHHON
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CIOCOOHOCTH aJIKEHOB B XMMUYECKOH MPOMBIIUIEHHOCTH.

Tema 3. HuenoBeie  yrmeBomopoxasl. llonstTne wu  kimaccudukanmus  JAUCHOBBIX Vi1
DTUIICHOBbIE u JUEHOBBIE | YIIIE€BOJAOPOJIOB MO B3aMMHOMY PACIOJIOKEHHUIO KPATHBIX CBSI3€M B MOJIEKYIIE. 35
YII1€BOIOPOIBI. Oco0eHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOEHUSI COMPSIKEHHBIX

mueHoB.  HomeHkmarypa  OUEHOBBIX — yraeBoaopoaoB.  OcobOeHHOCTH

XUMHUYECKHX CBOMCTB COMPSKEHHBIX JTUEHOB, KaK CIEACTBHE UX JIEKTPOHHOIO

crpoenusi. Peakuun 1,4-npucoenunenus. [lomumepuzanus nueHoB. CriocoOb!

MOJIYYeHHUS  JMCHOBBIX  yriieBoaoponoB:  paborer C.B.  JleGenena,

JErUIPUPOBAHUE ATIKAHOB.

Kayuyku: HaTypasibHBIN M cUHTETHYECKuEe. Bynkanuzanusa kaydyka. Pesuna u

900HUT.

Buapl paboT Ha TPAKTUYECKOM 3aHITHH (TPU HAJTMYHH )

Teoperuveckue 3aHATHS 2

1. DTuEeHOBbBIE U AUECHOBBIE YIIIEBOJOPOIBI. 2

IIpakTnyeckue 3aHATHS 2

1. CBoiicTBa HENMPENEIbHBIX YTIIEBOIOPOIOB. 2

Conep:xxanue y4e0OHOro MmaTepuaja

ALIETUJICHOBBIE YTJIEBOIOPOIBI.

['omonoruyeckuii psig anKWHOB. ['omosormueckuit psg u obmas dopmyna

ankuHoB. HoMeHkiatypa u uzomepusi.

XUMHYEeCKUEe CBOWCTBA U MpUMEHEHHE adKuHOB. OCOOEHHOCTH peaKIIHii 4
Tema 4. IPUCOEANHEHHUS 110 TPOMHOM yriiepoaHoi cBs3u. Peakuus Kyueposa. [IpaBuio V1
ALETHIICHOBBIE YIIEBOLOPO/IBL MapkoBHHKOBa MPUMEHUTEIBHO K areTuwieHaM. W3roroBneHue Mopenei 35

MOJIEKYJI aJIKUHOB, UX U30MEPOB.

Buapl paboT Ha TPAKTUYECKOM 3aHITHH (TPY HAJTMYHH )

TeopeTuveckue 3aHATHUS 2

1. AnieTuneHoBbI€ yIriIeBOAOPOIbI. 2

IIpakTnyeckue 3aHATHS 2

1. CBoiicTBa aleTUICHOBBIX YIIEBOAOPOIOB. 2

Conepxanue yueOHOro Marepuasa

ApoMaTudecKkue yriieBOAOPOIbI.

I'omonornueckuii psa apeHoB. beH30: kak mpencraBuTenb apeHoB. Passutue 8

npeacTaBIeHUH O cTpoeHnn OeH3o0ma. COBpEMEHHBIE NPEACTAaBICHUS 00
JMIEKTPOHHOM ¥ MPOCTPAHCTBEHHOM CTpoeHuu Oenzona. OOpa3oBaHue
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Tema 5.
ApOoMaTHYEeCKUE YIIIeBOIOPOIBI.

apoMaTu4eckoil m-cucreMsl. ['oMosorn OeH30ia, UX HOMEHKJIATypa, oOmias
dopmyna. Xumuueckue cBoiicTBa apeHoB. [IpuMeHeHre U MomydYeHue apeHoB.
ApoMaTtu3anys aJKaHOB U HHUKJIOAIKAHOB.

Bupl paboT Ha MPAKTUYECKOM 3aHATHH (TIPU HAJTMYUH)

TeopeTuveckue 3aHATHUS

1. ApoMaTH4ecKue yrieBoaopOIbl.

IIpakTHYecKkHne 3aHATHA

1. CBoiicTBa apoMaTUUYECKUX YTII€BOIOPOIOB.

N[N

CamocrosiTesibHasi padoTa 00y4arommxcst

CocraBieHnue 1 PCHICHUC TCHCTUYCCKUX LCITOYCK.

Pemenune 3amad Ha HaXOXJIEHUS MOJEKYISPHOH (GOpMyIbl ra3000pa3HOro
YIJIEBOIOPOAA.

[TonrotoBuThH AOKIAA HAa TeMy: «3HaU€HUE apOMATHUYECKHUX YTJIEBOJOPOJIOB B
MEIULIAHE.

Vi
35

Tewma 6.
[Tpupoansie HWCTOYHHUKHU
YIJI€BOIOPOOB.

Conep:xxanue y4eOHOIro MmaTepuaJja

[IpupoaHbIE HCTOUHUKH YTIIEBOJOPO/IOB.

Hedts. Haxoxxnenue B mpupoje, cocTaB U (pu3Mueckue CBONCTBA HE(TH.
Tomnu-HO-3HEpreTuueckoe 3HayeHue Hedtu. IIpombinuienHas nepepaboTka
Heptu. Pexktudukamus HepTH, OCHOBHBIC (pakIuu €€ pa3JACICHHS, HX
ucronb3oBanue. Bropuunas mepepaboTka HedTenpoaykToB. PexTudukarus
Ma3yTa IIpU yMEHbIIEHHOM JaBiieHuH. Kpekunr Hedrenpoaykros. Pasnnynble
BUIBI KpekuHra. lM3omepusanus amkaHoB. AJIKMIMPOBAHUE HEMPENEbHBIX
YTJIEBOAOPOIOB.

[Ipuponuslit u momyTHbI HepTsHONW Ta3. Kamenssiii yronb. OcHOBHBIE
HalpaBJICHUs HCIIOJIb30BaHMsI KAMEHHOTO YII.

Busl paboT Ha MPAKTUYECKOM 3aHITHU (TIPU HAJTMYUH)

TeopeTuveckue 3aHATHUS

1. ITpupoiHbIE HCTOYHUKH YTIIEBOIOPOIOB.

2. Kokcoxumuieckoe mpou3BOJICTBO.

3. Ilpupoxanblii u mnomyTHbI HedTsHble Ta3bl. HedThb u cmocoObl ee
nepepaboTKH.

(NS O R (SR -

CamocrosiTesibHasi padoTa 00y4arommxcst
CocraBienue 1 PCHICHUC TCHCTUYCCKUX LICITOYCK.
Pemenne 3amad Ha HaXOXKJEHUE MOJIEKYJISIpPHON (GOpMyIbl ra3o00pa3HOro

V6,7
36
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YTJI€BOJOPOAA.
[ToaroToBuTh AoKIam Ha Temy: «/cronb30BaHKE MPUPOIHBIX YTIIEBOJOPOIOB
B KA3HU YEJIOBEKAY.

Tema 7.
FI/II[pOKCI/I.HBHBIe COCOANHCHUA.

Conep:xxanue y4e0OHOro MmaTepuaJja

I'mapokcuiibHbIE COETUHEHMUS.

Crpoenue u knaccudukanus cnuproB. Kmaccudukanus cnupToB MO TUIY
YTJIEBOJOPOAHOTO pajuKaia, YUCIy THAPOKCUIBHBIX TPYyNI W THUILy aToMa
yIJIepoJa, CBSI3aHHOTO C THUAPOKCWIBHOW Tpynmoll. OJIEKTPOHHOE |
MPOCTPAHCTBEHHOE CTPOEHUE TUJIPOKCUIBHOW Ipynmbl. BrusHue crpoeHus
CIIUPTOB Ha WX (U3MYECKHE CBOMCTBA. [ OMOJOTHYECKHI Ps MpeaeTbHBIX
OJIHOATOMHBIX CIUPTOB. M30Mepusi U HOMEHKJIATypa aJKaHOJOB, WX 00IIas
dbopmyra.

XVMUYECKHE CBOMCTBA alKaHOJIOB. PeaknnoHHas CIOCOOHOCTH MPEETbHBIX
OJIHOATOMHBIX CIIUPTOB.

OtnenbHBIE TPEACTABUTENM AKAHOJIOB. METaHOJ, €ro MNpPOMBIIIIEHHOE

IIOJIy4YE€HHUE U IPUMEHEHUE B IIPOMBILITICHHOCTH. 12
MHoroaroMHuble criupThl. M30mMepus 1 HOMEHKJIATypa IPEACTaBUTENIECH NBYX-

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

®deHoit. DIIEKTPOHHOE W TPOCTPAHCTBEHHOE cTpoeHue (QeHona. Bzammuoe
BIIMSIHUE apOMATHYECKOT0 KOJIbIA U TUIPOKCUIHLHOU TPYIIIIHI.

XuMuyeckue cBoicTBa (heHoIa Kak PYHKIHS €r0 XUMHUYECKOTO CTPOSHHUS.
JemoHcTpauuu. Mojenu MoOJIeKysl CIHpPTOB U (eHonoB. PactBopumocTs B

BOJE AJKAHOJOB, OSTWIEHIVIMKOJS, InnepuHa. CpaBHEHHE CKOpPOCTH
B3aUMOJICUCTBUSL HATPUS C STAHOJIOM, MMPONAHOJIOM-2, 2-METUJIITPOIIAHOIOM-2,
runepuHoM. [lonyyenue 6pomaTana u3 sTtaHosa. KauecTBeHHbIe peakuu Ha

deHom.

Buapl paboT Ha TPAKTHYECKOM 3aHITHH (TIPY HAJTMYHH )

Teoperuveckue 3aHATHS 8
1. 'uapoKCUIIbHBIE COEIMHEHUS. 2
2. MHOTOATOMHBIE CITUPTHI. 2
3. ®eHOoMBL. 2
4. ApomaTrU4yecKue CIHUPTHI. 2
IIpakTHYecKkne 3aHATHA 2

Vi
37
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1. PacTBOpHMOCTH CIIUPTOB B BOJE. 2
CamocrosiTesibHast padoTa 00y4aroIUXCcs
CocraBieHue u petieHre reHeTHUECKUX IeToYeK. )
[MoaroroBuTh AOKIAA Ha TeMmy: «ITaHOJN: BelIWUaiiliee OJlaro W CTpaIrHoe
3710).
Conepxanue yueOHOro Marepuasa
Anpnerunsl. KeToHEL
I'oMonoruueckue psapl ambIeTUI0B U KETOHOB. [loHATHE O KapOOHWIBHBIX
COCTMHCHUSX. DJICKTPOHHOE CTpOEHHE KapOOHWJIBHOW rpymmbl. M3omepus u
HOMEHKJIATypa allbJeTUI0B U KETOHOB. DU3NUYECKUE CBONCTBA KapOOHMIBEHBIX
coeMHEeHN. XMMHUYECKUE CBOMCTBA allbJIETU/IOB U KETOHOB. [IpuMenenue u
MoJTydyeHue KapOOHUIBHBIX coeMHEeHUN. [I[puMeHeHe anbIeruI0B U KETOHOB 6
B OBITY M HPOMBINUIEHHOCTH. AJBAETHABI U KETOHBI B mpuponae (ddupHbie
Tema 8. macia, ¢epoMonsl). [lomyuyeHne KapOOHWIBHBIX COCIMHEHUN OKHUCIICHHUEM 4
Anpnerunsl. KeToHBI. CIIUPTOB, THApATAIIMEN AJTIKUHOB, OKHCICHHEM YTIJIEBOAOPOAOB. OTaelbHbIE 35
MPEJICTABUTENIA aNbACTUAOB M KETOHOB, CHEIH(PUYECKHE CIIOCOOBI HX
MOJTYyYEHHS U CBOWCTBA.
Busl paboT Ha MPAKTUYECKOM 3aHATHU (TIPU HAJTMYUH)
TeopeTuveckue 3aHATHUS 2
1. Anpaeruapl. KeToHBI. 2
IIpakTHYecKkHne 3aHATHA 2
1. Anpnerunpl u keToHbl. [lonydeHue u npuMeHeHue. 2
CamocrosiTesibHasi padoTa 00y4arommxcst )
Anblierupl M KeTOHBI B Ipupojie (3¢upHble Macia, pepoMOHBI).
Conep:xxanue y4eOHOIro MmaTepuaJja
Kap6onoBsie kucnotel. CinoxHbie 3Quphl. Kuphl.
['omonornyeckuit psii MpeAeTbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIIOT.
XVMHUYECKHE CBOWCTBA KapOOHOBBIX KHUCIOT. Peakuuu, WILTIOCTPHUPYIOIINE
KHUCJIOTHBIE CBOMCTBA M HX CpPaBHEHHE CO CBOMCTBAaMH HEOPraHUYECKHX
kucnot. O6pa3oBanre (PyHKIIMOHAIBHBIX MPOU3BOIHBIX KAPOOHOBBIX KHCIIOT.
Peakiiun  srepuduxanuu. CrocoObl MOTydeHUs KapOOHOBBIX  KHCIOT.
Cnoxusle 3¢upsl. CrpoeHne M HOMEHKJIATypa CIOXHBIX 3(HUpOB, 16

MEXKKJIaCCOBasi M30MepHsl ¢ KapOOHOBBIMU KHCIOTaMH. CHOCOOBI MOTydeHHS
CJIO’KHBIX 2(pUpOB.
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Kupsr. XKupsl kak crnoxHble 3¢upbl rauuepuHa. KapOoHOBbIE KHUCIOTHI,
BXOJSIIIME B COCTAaB JKUPOB. 3aBHCHUMOCTb KOHCUCTEHLUH HMPOB OT HUX

cocraBa. XMMHYECKHE CBOMCTBA XHUpPOB. buonornueckas poyib XUPOB, UX Vi
Tema 9. WCIIOJIb30BaHWE B OBITY W MPOMBINUICHHOCTH. COJM KapOOHOBBIX KHCIIOT. 35,7
KapOoHOBbIE KHCTOTHI M UX Mpsuta. Mbuia, CyIHOCTb MOIOLLETO IEHCTBHUS.
MIPOU3BOHBIE. JemoHcTpanuu. 3HAKOMCTBO ¢ (PU3WYECKMMH CBOMCTBAMU BaKHEHUIIINX

KapOOHOBBIX KUCIIOT.

Bubl paboT Ha MPAKTUYECKOM 3aHATHH (IIPU HAJTHMYHH )

Teoperuveckue 3aHATHS 8

1. KapOoHOBBIE KUCIIOTHI M UX MTPOU3BO/IHBIE. 2

2. JIByXOCHOBHBIE, HEPEAEIbHBIE U APOMATUYECKUE KUCITOTHI. 2

3. Cnoxubie 3¢upsl. XKupsi. 2

4. Mbuta 1 CUHTETHYECKH MOIOIIUE CPEACTBA. 2

CamocrosiTesibHast padoTa 00y4aroIuXcs

CocraBiieHHE U PEIIEHNE T€HETUYECKUX LETTOYEK.

Pemenne 3amad Ha HAXOXKIEHUS MOJEKYISPHOH (GOpPMYIbI Ta3000pa3HOro

YTJIEBOAOPOAA. 8

Buonorudeckast posb >KHpPOB, MX MCIIOJB30BAHUE B OBITY M IPOMBIIUICHHOCTH.

Conu kapOOHOBBIX KUCJIOT.

Mbuta U CHHTETHYECKH MOIOIINE CPEJICTBA.

Conep:xxanue y4eOHOro MmaTepuaJja

YrneBoapl, 0011Iee CTpOCHHE.

[Tonsitue o006 yrumeBomax. Kimaccudukanms yrimeBogoB. MoHo-, au- H

MOJIMCaXapubl, MPEICTABUTENN KaXI0W Ipynmnbl yriaeBoAoB. buonornueckas

POJIb YTJIEBOJOB, UX 3HAYEHHE B KU3HU YEJIOBEKa U 00IeCTBa.

Momnocaxapuasl. CTpoeHHEe W ONTHYECKas H30MepUs MoOHocaxapuioB. Mx

KJaccU(UKalusg MO YHUCIYy aTOMOB Yrjepoja M MpHUpoAe KapOOHMIbHOU

rpymmsl. BaxHenmme npeacTaBuTeNId MOHO3.

['mroko3a, cTpoeHHe ee MOJICKYJIbl U (DU3WYECKUE CBOMCTBA. XHUMHUUYECKHE
Tena 10. CBOMCTBA } IIIOKO3bl. Peaknuu TIJIIOKO3BI KaK MHOT'0AaTOMHOI'O CHI/IpTEE 16 V4
VI IeBOIBL. B3aUMOJICCTBUE TJIOKO3bl ¢ TuapokcuaoM wenu(ll) mpu  komHATHOM 35,7

TEMIepaType W HarpeBaHuu. Paznuunble Tl OpokeHUs (CIHUPTOBOE,
MoJoyHoKkucnoe). ['nmoko3a B npupoze. buonoruueckast posib U NpUMEHEHUE
IIII0K03b1. PPYKTO3a B IPpUPOAE U ee brosnorndeckas posb. [IeHTO3BL.
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Hucaxapunbl. [Tonucaxapuasl.

Ctpoenne naucaxapuaoB. CTpoeHHE W XUMHUYECKHME CBOWCTBA Caxapo3bl.
TexHoMOrHYECKre OCHOBBI MMPOU3BOJICTBA caxapo3bl. JIakTo3a U ManbTO3a Kak
M30MEpBI CaXapo3bl.

[Momucaxapunel. OOmee crpoeHue monucaxapuaoB. CTPOCHHE MOJEKYIbI
KpaxMmaia, aMujao3a M aMuiaonekTuH. dusnyeckne CBOMCTBAa Kpaxmala, €ro
HAXOXJICHWE B TpUpoje U Owojorumdeckas ponb. [numkoren. I[lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX: all€TaTHBIM IIENK, BUCKO3a. CpaBHEHHUE CBOMCTB
Kpaxmala U mejutrrosio3sl. OOHapy)eHue Kpaxmala ¢ MOMOIIbI0 KaYeCTBEHHON
peakuuu B Mezie, xJjiebe, Horypre, MaprapuHe, MaKapoOHHBIX U3JENUAX, Kpyrnax.
Bupl paboT Ha MPAKTUYECKOM 3aHATHH (TIPU HAJTMYUH)

Teoperuveckue 3aHATHUS

[a—y
<

1. YrneBospl, o011iee cTpoeHue.

2. Jlucaxapuabl.

3. INonucaxapuasl. Kpaxmann.

4. Ilonucaxapuel. Llenmrono3sa.

5. MckycCTBEHHBIE U CHHTETUYECKHUE BOJIOKHA.

IIpakTnyeckue 3aHATHS

1. YrneBonbsl. MoHOCaxapusl.

2. [leiicTBue oaa Ha Kpaxmall.

CamocrosiTesibHasi padoTa 00y4arommxcst
I'nuxoren. Ilonyyenue u npuMeHeEHNUe.

N (NN IND|N|NN

Tewma 11.
A3oTcoaepikalue opraHu4ecKkue
COEIMHEHUS.

Conep:xxanue y4e0OHOro MmaTepuaJja

AMUHEI. AMHHOKHUCIIOTEL, O€JIKH.

Knaccudukanust u m3omepus amuHoB. [lonstue o0 amumuax. [lepBuunsble,
BTOpUYHBIE U TpeTWYHblE amuHbl. Kraccudukamus amMHUHOB 10 THILY
YIJIEBOJOPOAHOTO  pajuKajlla M  YWCIYy AaMHHOTPYIII B MOJIEKYJIE.
l'oMonoruueckue psabl MPEACTbHBIX aTU(paTHUYECKUX W apOMATUYECKUX
aMUHOB, U30MEpUs U HOMEHKJIATYypa.

XUMHYECKUE CBOMCTBA aMMHOB. AMUHBI KaK OPraHUYECKHE OCHOBAaHUS, HUX
CpaBHEHHE C aMMHUAKOM M JPYrUMU HEOPraHWYECKHMMH OCHOBAHMSIMM.
CpaBHEeHUE XUMUYECKUX CBOMCTB alu(aTUIECKUX U apOMATHUYECKUX aMHHOB.
OO6pa3oBanre aMuJ0B. AHWIMHOBBIC Kpacutenu. [IoHITHE O CHHTETHYECKUX
BosiokHax. Ilpumenenue u nmomydyenue amMmuHoB. [lomyuenne amuHoB. PaboTh

22

V4
35
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H.H. 3ununa.

AMuHOKHCHOTHL. [loHATHE 00 aMHHOKHCIOTaX, WX Kilaccupukauus Hu
ctpoenune. OmnTuyeckas  HW30MepUs  o-aMHUHOKHCIOT. HomeHkmarypa
AMHUHOKHUCIIOT. JIBOMCTBEHHOCTD 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 OeKoB. OUOPMILIApHBIE U TIOOYISIpHBIE OCIKH.
XVUMUYECKHE CBOWCTBA OCIIKOB: TOpEHWE, JIeHATypalusi, TUIPOJIH3,
KaueCTBEHHBIC (I[BETHBIE) peakiuu. buonormdyeckue (QyHKIUM OEITKOB, HX
3HayeHue. benku xkak komnoHeHT nuuy. [IpoGnema O6eIKOBOrO rojogaHus u
IIyTH €€ pEeLICHUS.

Bupl paboT Ha MPAKTUYECKOM 3aHATHH (TIPH HAJTMYUH)

TeopeTuveckue 3aHATHUS 12
1. A3orconepxaiiue OpraHMYECKUE COCTUHEHHS.AMUHBI. AMHHOKHUCIIOTHI, )
OeJKH.

2. AHuIMH. 2
3. HutpocoenuneHus. 2
4. AMUHOKHCIIOTBI. 2
5. benku. 2
6. CpaBHUTENbHAs XapaKTEPUCTHKA OPraHUYECKHMX U HEOPTraHUYEeCKHUX )
OCHOBaHUH.

IIpakTHYecKkne 3aHATHA 4
1. lenarypanus Oenka. [[BeTHbIE peakiiuu OETKOB. 2
2. Unentudukaius opraHu4ecKiux COeAMHEHHH. 2
CamocrosiTesibHasi padoTa 00y4arommxcst

buonorndeckne Qpynkuun 6enKoB, UX 3HaYeHHE. benkn Kak KOMITIOHEHT MHUIITH.
[Tpo6Gyiema 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 yueOHOro Marepuaja
['eTeponMKIMYEeCKHe COSIMHCHUSI.
HyKHGI/IHOBHe KHCJIOTHI. HyK.HeI/IHOBHe KHCJIOTBI KaK MPHUPOAHBIC IMMOJIMMCPEI.
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Tema 12.
['eTeponuknnueckre cCoeTMHEHUS.

Hyxneoruasl, ux crpoenue, npumepsl. AT® u AJI®, ux B3auMonpeBpaiicHue
u poisb 3toro npouecca B npupoje. [loustue JIHK nu PHK. Crpoenne JIHK, ee
nepBUYHass U BTOpUYHas cTpykrypa. Paborer ®@. Kpuka u JI. Yorcona.

KommiemMeHTapHOCTh a30TUCTHIX OCHOBaHUM. Pennnkarus 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 ()OPMBI pAaCTEHUN U
JKUBOTHBIX.

A3oTcoaepKallue CoeIMHEHUS.

JeMmoHcTpanmu. Mogenu MoOJIeKyl BaXHEWIIMX TeTepouukyoB. JlenicTBue
pacTBopa mupHAMHA HAa WHAUKATOp. Mogens Mmonekynsl JIHK. OO6pasibt
OPOAYKTOB TUTaHUS M3 TPAHCTeHHbIX (OpPM pacTeHHid U KUBOTHBIX.
JlexapcTBa M mpemnapaTbl, U3TOTOBJIICHHBIE METOJaMU T'€HHOW WHXKEHEPUH U
OMOTEXHOJIOTHH.

Bupl paboT Ha MPAKTUYECKOM 3aHATHU (TIPU HAJTMYUH)

TeopeTuveckue 3aHATHUS 4
1. T'ereponukM4YecKkre COeTMHEHUS. 2
2. HykeuHOBbIE KUCIIOTHI. 2
IIpakTHYecKkHne 3aHATHA

1. A3oTcoaepkalue reTepoIuKINIYEeCKIe COSTUHEHUS.

CamocrosiTesibHasi padoTa 00y4arommxcst

Mopnens monekynbl JIHK. OOpasmpl MpOAyKTOB MHUTAaHUS W3 TPaHCTCHHBIX 4

dbopM pacteHuil M JKMBOTHBIX. JlekapcTBa W IMpemapaThl, W3TOTOBJICHHBIE
METOJIJaMU TeHHON MH)KEHEPUH U OMOTEXHOJIOTHH.

Y6
35
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Tema 13.
[Tonumepsr.

Conepxanue yueOHOro Marepuaja

[Tomumepsr.

Heoprannueckue nosmmepsl. IlonuMepsl — mpocTeie BewecTBa ¢ aTOMHOM
KPUCTAJZIMYECKOM  PEHICTKOW: aJUIOTPONHBIE BHAOM3MEHEHUS Yriiepoja
(anmmas, rpadur, kapOouH, QyiepeH — B3auMOCBA3b THOpUIN3AMA OpOuTaei
y AaToMOB yIJIepoJa C IPOCTPAHCTBEHHBIM CTPOEHUEM  AJIIOTPOIIHBIX
MOJU(UKAIHIA); CENICH U TeJUTYp LIETIOYEYHOTO CTPOCHUSI.

[Tonumepbl — CIOXKHBIE BEIIECTBA C ATOMHOW KPUCTAUIMYECKOW pPEIICTKOM.

MuHepaiibl ¥ TOpHBIE TOPOABI. MUHEpalIbHOE BOJIOKHO — acOecT. 8
Oprannveckne  mnoiaumepbl.  CrocoObl  MX — MOJNYYEHHUS:  peakUuu
NOJIMMEPU3AlMU M peakuuu NoJUKoHAeHcauuu. CTPYKTypbl TOJIUMEPOB:
JMHEHbIE, pa3BETBICHHBIE U TPOCTPAHCTBEHHBIE.

Knaccudukanus noamMepoB 1o pa3ITudHbIM TPU3HAKAM.

Buapt paboT Ha TPAKTUYECKOM 3aHITHH (TPY HAJTMYHH )

Teopernueckue 3aHATHS 6
1. TTomumepst. 2
HckyccTBEHHBIE IOTUMEPBI. 2
CHHTETHYECKH BBICOKOMOJIEKYIISPHBIE COETUHEHUS. 2
CamocrosiTesibHast padoTa 00y4aroIUXCcs )

Knaccudukaiys noimuMepoB o pa3aIndHbIM MPU3HAKAM.

)
37

Coaep:kaHue yueOHOIo MaTepuaJjia

buonornuecku akTUBHBIE COEMHEHMSL.

®epmentsl. [lonsatue o ¢epMeHTax Kak O OMOJOIMUYECKMX KaTaau3aTopax
6enxoBoit mpupoasl. OCOOEHHOCTHM CTPOCHUST U CBOWCTB B CPAaBHEHUM C

HEOpraHUYECKUMHU KaTaJIu3aTOpaMu. Knaccudurarnums (bepMeHTOB.
OCOOCHHOCTH CTPOEHUSI U CBOHCTB  (DEPMEHTOB: CEIEKTHBHOCTb U
3¢ (HEeKTUBHOCTS.

3aBUCHMOCTh aKTUBHOCTH (EPMEHTOB OT Temneparypsl u pH cpensbl.
3HaquHe (bepMeHTOB B 6I/IOJ'IOFI/II/I nu HpI/IMeHeHI/Ie B HpOMBIIJ_UIeHHOCTI/I.
Buramunsl. [lonarue o BurammHax. Ux kmaccudukanus u oOo3HAUYCHUE.
Hopwma notpebnenust BuTaMuHOB. BogopacTBopuMeie (Ha puMepe BUTAMHHOB
C, rpynmel B u P) u sxupopactBopumblie (Ha mpumepe ButamuHoB A, D u E).
ABI/ITaMI/IHO3BI, FI/IHepBI/ITaMI/IHO3BI U TUIIOBUTAMUWHO3bI, UX HpO(bI/IJ'IaKTI/IKa.
I'opmonsl. TloHsiTHE O TOpMOHAaxX Kak OMOJIOTMYECKH AKTHBHBIX BEIIECTBAX,
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Tema 13.
buosornuecku
COCTUHEHMUS.

AKTHUBHBIC

BBITIOJTHSIONINX YHIOKPHUHHYIO PETYJSIUIO )KU3HEACATEIbHOCTH OPTaHU3MOB.
Knaccudukanus TropMOHOB: CTE€POU[BI, IMPOU3BOJHBIE AMHHOKHCIOT,
MOJMUIENTUAHbIE ©  OelKkoBble TOpMOHBL. OTIenbHBIE TPEICTABUTEIH:
3CTPaJUOII, TECTOCTEPOH, HHCYJINH, aJpCHATNH.

JlexapctBa. [ToHsTHE O JIeKapCTBAaX KaK XMMHOTEPANEBTUYECKUX Mpenaparax.
['pynmer nekapceTB: cyab(amMuapl (CTPENTONN ), aHTHOMOTUKH (TICHUITUIUINH),
AHTUNHMPETUKH (ACMIUPHUH), aHAIBIETUKU (aHAIBIUH). be3omacHble CIOCOOBI
NPUMEHEHHUS, JIeKapCTBEHHbIE (POPMBI.

Jemoncrpamuu. O0pa3ibl BATAMUHHBIX MpenaparoB. [lomMBUTaMHUHEL.

Buasl paboT Ha MPaKTUYECKOM 3aHATHU (TIPU HAJTMYUH )

14

Teoperuveckue 3aHATHUS

1. buonornyeckn akTUBHBIE COEIUHEHUS.

2. ®epMeHTHI.

3. BuramMuHsl.

4. 'opMOHBI.

5. JlekapcTBeHHBIE MpenapaThl.

[\S N ORISR N SRS

CamocrosiTesibHasi padoTa 00y4arommxcst

Pabora ¢ yueOHoii, cipaBoyHOM UTEpaTypoit 1 HTepHET-pecypcamu.
[logroroButs mokiang Ha TeMmbl «buonorndeckne (GyHKIUM OEIKOBY,
«benkoBast ocHOBa UMMYHHUTETa», «/lepuuut Oenka B MUIIEBBIX MPOAYKTaX U
€ro MpeoJoJeHNEe B paMKax IT00aIbHOM MPOIOBOJILCTBEHHON MPOTPaMMBD»,
«be3onacHple crtocoObl MPUMEHEHUS JIEKAPCTBEHHBIX MTPETIapaTOBy.

v2,7
37

Paznea II. Heoprannyeckass XuMus

Tema 15.
OCHOBHBIC TIOHSTHUS XUMHH.
Crpoenue aToma.

Conepxanue yueOHOro Marepuasa

OcHoBHBIE TOHATHS XUMHUH. BemectBo. AtoMm. Monekyna. XUMHYECKHI
JIEMEHT. AJIJIOTPOIHS.

AToM — cioxHas yactuia. Jloka3aTreabCTBa CJIOXKHOCTH CTPOCHMSI aToMa:
KaTOJHBIE M  PEHTICHOBCKUE Jy4uH, (OTOIPGEKT, paJuoaKTUBHOCTS,
anektponus. [manerapuas moaens aroma J. Pesepdopna. Ctpoenue aroma 1mo
H. bopy. CoBpemeHHbIe NpeACTaBIEHUs O CTpoeHUH aroma. KopmyckyispHo-
BOJIHOBOM! JTyalTu3M 4acTHUI] MUKPOMHUPA.

CocTtaB aTOMHOro sipa — HYKJIOHBL: IPOTOHBI M HEUTpoHBI. M30TOmNBI N
HYKJIUABL. OJJEKTpoHHAs o00oyiouka aTtoMmoB. [loHsiTHE 00 5SIEKTPOHHOMN

V1,5
33,5
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opOUTAK M IEKTPOHHOM obOnake. KBaHTOBBIE uunCIia: TJIaBHOE, OpOUTATBHOE
(moGo4yHOE), MarHMTHOE W CHOHHOBOE. PacmpeneneHue 5SJIEKTPOHOB IO
SHEPreTUYEeCKHM YPOBHSM, MOAYPOBHSM U OpOUTAISIM B COOTBETCTBHH C
MPUHIIMIIOM HauMEHbIIEeH dHepruu, npuHiunoM [laynu u npasuiom ['yHza.
BanenTHble BO3MOKHOCTH aTOMOB XHWMHYECKUX D3JIEMEHTOB. DIIEKTPOHHAS
KJ1accu(puKanmsi XAMUYECKHUX JIEMEHTOB: S-, p-, d-, f-371eMeHTHI.

Bupl paboT Ha MPAKTUYECKOM 3aHATHH (TIPU HAJTMYUH)

TeopeTuveckue 3aHATHUS 2
1. OcHoBHBIE OHATUSA XUMUHU. CTpOEHHE aTOMA. 2
IIpakTHYecKkHne 3aHATHA 2
1. Pacuer konuyecTBa p, n, € B aTOMax XMMHUYECKUX JIEMEHTOB. 2
CamMocTosTeIbHast padoTa 00y4arouuxcs
Pacuer xonmuyecTBa MPOTOHOB, HEUTPOHOB, AJIEKTPOHOB B aTOMaxX Pa3IHMYHBIX )
XUMHUYECKHX 3JIeMeHTOB. (COCTaBIIGHHE CXEeM CTPOCHHS U DIIEKTPOHHBIX
KOH(UTYypaluii aTOMOB XMMHYECKHUX 3JIEMEHTOB.
Conep:xxanue y4e0OHOro MmaTepuaJja
Otkpeitue  Ilepuomgmueckoro  3akoHa.  [IpeAnmocwiIKu:  HAKOIUICHHE
dakTomornueckoro  marepuana, paborel  mpemmectBeHHUKOB  (M.B.
HebGepeitnepa, JL.IO. Meiiepa), che3n xumukoB B Kaprcpys, AHMYHOCTHBIE
kauectBa /.M. MenneneeBa. Otkpeitue [I.11. MenneneesbiM Ilepuognyeckoro
3aKOHA. 6
Ilepuoauueckuii 3akoH U cTpoeHue atoma. M3otomnsl. COBpEMEHHOE MOHATHE
Tewma 16. 5 XUMHYECKOr0  JJIeMeHTa. 3akoHoMmepHocTh 1. Mosmu. CoBpeMeHHas V3
Tepuoputeckuii 3aK0H u GopmynupoBka  Ilepuoguyeckoro  3akoHa. [lepomuueckoe  U3MEHEHUE 35
Tlepuopuyeckas cncrema CBOWCTB  93JIEMEHTOB:  pagdyca  aroMa,  JHEPrUM  HOHHW3AINH;
XUMUYECKUX 31IeMEeHTOB JI.1. SIIEKTPOOTPULIATENLHOCTH. 3HaueHue [IepruoanvecKoro 3aKoHa.
Menpeneesa Byl paboT Ha MPAKTHYECKOM 3aHSTUH (IIPH HAJUYHH)
TeopeTuveckue 3aHATHUS 2
1. Ilepuoguueckuii 3akoH u Ilepuoanyeckas cucreMa XUMUYECKUX AJIEMEHTOB )
J.. MenneneeBa
IIpakTnyeckue 3aHATHS 2
1. Crpoenue aroma. [lepuoanueckuii 3akon u [ICX3 J[.1. Menneneesa. 2
CamocrosiTesbHast padoTa 00y4aroImuxcs )

Pabota c yueOHoIt uTepaTypoit u MHTepHEeT-pecypcaMu.
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[MoaroroButh coobuieHre Ha TeMy «OTKpPBITHE MEPHOJUYECKOTO 3aKOHA.
CocraBieHue KpoccBopa.

Tewma 17.
Xumnueckas cBsa3b. CTpoeHue
BEIIEeCTBA.

Conepxanue y4eOHOro Marepuasa

[ToHsiTHE O XUMHYECKON CBs3U. THUNBI XMMHYECKUX CBSI3€M: KOBaJICHTHas,
HOHHAas, MCTAJUIMYCCKAsA U BOAOPpOAHAA.

KoBanenTHass xuMuueckasi cBsi3b. [[Ba MexaHuW3Ma 00Opa3oBaHUs ATOM CBS3H:
OOMEHHBII M JTOHOPHO-aKuenTopHbIH. OCHOBHBIE MapamMeTpbl CBS3U: JUIMHA,
MPOYHOCTh, YTOJ CBSI3M WJIM BaJCHTHBIM yroja. (OCHOBHBIE CBOWMCTBA:
HACBHIIEHHOCTh, TOJIAPU3YyeMOCTh U TpouHOCTh. Cnoco0 mnepexpbhIBaHUS
3IEKTPOHHBIX OpOUTaneil W KiacCHU(pUKalus KOBAJICHTHBIX CBA3EH MO 3TOMY
IpU3HAKY: G- U TM-CBA3M. KpaTHOCTh KOBAJICHTHBIX CBSI3€H M KiacCHU(pUKAIUs
UX [0 3TOMY IIPU3HAKY: OJMHAPHBIC, IBOMHBIE, TPOMHBIE, ITOJIyTOPHBIE.

Tunsl KpUCTAUIMYECKUX pemeTOK. PU3NYecKue CBOWCTBA BEIIECTB C ATUMH
pelIeTKaMH.

NonHas xuMHuYecKasl CBsI3b, KaK KpallHUW Cilydyaid KOBAJCEHTHOW MOJSPHOM

cBsa3u. VlOHHBIE KpUCTAUIMUECKHE PEIIETKH U CBOMCTBA BEIIECTB C TaKUMH 16
KpUCTaJIJIaMHU.

Meraminueckas XHMHYECKas CBSA3b, KaK OCOOBIM THUII XHMHUYECKOH CBS3H,
CYIIECTBYIOIIMN B MeTalax U crulaBax. CBOWCTBA METAJNIMYECKOW CBSI3H.
Meramnueckue KpUCTAUIMUECKUE PEIIETKH M CBOMCTBA BELIECTB C TaKUMU
KpUCTaJIaMHU.

Bonoponnas xumuueckass cBs3b. Ee Kimaccudukaius: MEXMOJCKYIspHAs U
BHYTPHMOJICKYJISIpHAsT BOJIOPOJHBIC CBSA3U. MOJICKYIAPHBIE KPUCTAUTHYCCKUE
pemietku. buonornueckas poiab BOJOPOAHBIX CBSI3€d B OpraHU3alldd
OMOTIOTUMEPOB.

KoopaunarmoHnHble (KOMIUIEKCHBIC) COSAMHECHHMSL.

ArperaTHoe coCTOsiHUE BeniecTBa. YuCThie BEIIECTBA U CMECH.

Bupl paboT Ha MPAKTUYECKOM 3aHATHH (TIPU HAJTMYUH)

TeopeTuveckue 3aHATHUS 12
1. Buasl xumudeckoii cBsa3u. KoBajaeHTHAs CBI3b. 2
2. MoHHAas CBSI3b. 2
3. BogopoaHasi CBs3b. 2
4. Metannuueckasl CBSI3b 2
5. Koopaunaanmonsbie (KOMIIJIEKCHBIE) COSTUHEHUS. 2

v2
32

26




6. ArperaTHoe COCTOsSIHUE BellecTBa. YHCThIE BEIIECTBA U CMECH. 2
IIpakTHYecKkHne 3aHATHA 2
1. Xumnueckas cBsa3b. CTpoeHUE BEIIECTBA. 2
CamocTosiTesibHasi padoTa 00y4arommxcst
Pabora ¢ yuebHolt tureparypoit u IHTepHET-pecypcamu.
[ToaroToBuTh cooOmIeHHEe Ha TeMy «KpaTHOCTh KOBAJICHTHBIX CBSI3EH U 2
KIacCU(pUKALUg WX TIO0 ITOMY NpPHU3HAKY: OJUHApPHEIC, JTBOMHBIC, TPOWHBIE,
nosiyropHbiey. CocTaBleHHe KpOCCBOP/A.
Conepxanue y4eOHOro Marepuasa
[Tonsite o mucnepcHbIx cuctemax. Kiaccudukanus IUCHEPCHBIX CHCTEM B
3aBUCHUMOCTH OT arperaTHOTO COCTOSIHUSL JUCIIEPCHOHHOM Cpelbl U
IUcTiepcHOM (a3bl, a TakKe MO pa3Mepy UX dYacTull. ['pydomucrepcHbie
CHUCTEMBI: SMYJIbCUU U CYCNEH3UU. TOHKOAUCIIEPCHBIE CUCTEMbI: KOJIJIOUIHBIE
(301 W TenM) W MCTUHHBIC (MOJIEKYJISIPHBIC, MOJEKYISIPHO-HOHHBIE |
uoHHele). Oddexkr Tunnmana. Koarymsamus B KOUIOMIHBIX pPacTBOpax.
CuHepesuc B rensx. 6
3HaueHUE AUCIIEPCHBIX CUCTEM B KMBOIM M HEXKMBOM IPUPOJIE U MIPAKTUUECKON
KU3HU YeJoBeKa. DMYJIbCHUH U CYCIIEH3MHM B CTPOUTENIbCTBE, MHILEBOM U
MEIUIIMHCKOW MPOMBIIIIEHHOCTH, KOCMETHKE. bruonornyeckue, MEIUIIMHCKIE

Tema 18. M TEXHOJOTHYECKHUE CBOMCTBA 30J€i. 3HAUEHHE Tejied B OpPraHU3aIuu KUBOU V6

JIMCTIEPCHBIE CHCTEMB. matepun. CuHepe3uc Kak GakTop, OMpeAeIIOmni CPOK TOTHOCTH MPOAYKIIUN 35
Ha OCHOBe renedd. CBepThIBAHME KPOBU KaK OMOJOTHYECKHH CHHEPE3UC, €Tro
3HA4YCHHE.
Bunbl paboT Ha MPAaKTUYECKOM 3aHATHH (IIPU HAJTMYHH )
Teoperuveckue 3aHATHS 2
1. lucniepcHble CUCTEMBI 2
IIpakTnyeckue 3aHATHS 2
1. TTonmyyeHnue SMyabCUM PACTUTEIBHOIO Maciia v 307151 KpaxMalia. 2
CamocrosiTesibHast padoTa 00y4aroIuXcs
OMyJIbCUM M CYCHEH3UU B CTPOUTEIHCTBE, NHUILEBOM M MEIUIIUMHCKON
NPOMBIIUICHHOCTH,  KOCMETHKE.  buonormdyeckue,  MEIULMHCKUE U 2
TEXHOJIOTUYECKUE CBOMCTBA 30J€d. 3HAUYCHUE TeJied B OpPraHu3aliu >KUBOU
MaTepHH.

Tewma 19. Conepxanue yueOHOro Marepuasa 12 v2
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XUMUYECKUE PEAKIIUU

THuIbI ¥ 3aKOHOMEPHOCTHU MTPOTEKAHUS XUMUYECKUX PEAKLIUN.

Knaccudukanuss XMMUYECKUX PEaKIMii B OPraHUYECKON W HEOPTraHUYECKOM
xumud. [loHsATHE 0 XUMUYECKON peakiuu. Peakiuu, uaymue 0e3 U3MEHEHHS
KayeCTBEHHOI'O0 COCTaBa BEIIECTB: AJIOTPONM3AMS U H30MEpHU3alUIL.
Peakuuu, uaymme ¢ M3MEHEHHUEM COCTaBa BEILECTB: MO YUCIY U XapaKTepy
pearupyomux W o0pa3yIoIuXcs BEIEeCTB (Pa3joKEeHHs, COCTUHEHUS,
3aMeleHusi, 0OMeHa); M0 M3MEHEHHUIO CTETICHEW OKHUCIICHHUS 3JIEMEHTOB; IO
teroBoMy d3ddekty (3k30- W IHAOTEpMHUYEecKue); mo (ase (romo- u
reTeporeHHbIe); 10 HampaBieHHI0 (OOpaTHUMble W HEOOpaTUMBbIE); TI0
HCIIOJIb30BAHUIO KaTaln3aTopa (KaTaJUTHYECKHE M HEKaTAIUTUYECKHUe); IO
MeXaHu3MY (paauKaabHbIe, MOJCKYISIPHBIC U HOHHEIE).

CKOpOCTh XUMHUUYECKUX PEAKIIUH.

@akTopbl, BIMAIOIIME HAa CKOPOCTh XUMHUYECKOM peakuuu. Ilpupona
pearupyromux BemecTB. Temneparypa (3akoH Bant-I'odda). Konnenrpamms.
KaranuzaTtopsl M KaTaiu3: TOMO- M TE€TEPOTr€HHbIH, HMX MEXaHU3MBI.
®epmenTsl. OOpaTUMOCTh XUMHUUYECKHX pPEaKIui. XUMHYECKOE PaBHOBECHE.
[lonaTe o0 XUMHUYECKOM paBHOBeCHHM. PaBHOBECHbIE KOHLIEHTPALUU.
JIMHAMHYHOCTh ~XMMHYECKOTO paBHOBecus. (DakTopbl, BIMIIONIME Ha
CMEIIECHUE PaBHOBECHSI: KOHIIEHTpalusl, 1aBienue, t (mpunuun Jle [larense).
Bunbl paboT Ha MPAaKTUYECKOM 3aHATHH (IIPU HAJTMYHH )

Teoperuveckue 3aHATHS

1. Xumuueckue peakiuy ¥ 3aKOHOMEPHOCTU UX MTPOTEKAHUS

2. PeaKI_[I/II/I, naynmume 0e3 M3MEHEHHS KaYeCTBEHHOI'0 COCTaBa BC€IICCTB

3. Peakuuu, uaymnme ¢ M3SMEHEHUEM COCTaBa BEIECTB

4. CKOpOCTh XMMUYECKUX PEAKIIHIA.

CamocTosiTesibHasA padoTa 00y4arommxcst
Cocrapnenue cxembl «Kimaccudukanmsi XuMHIECKUX PEaKITHi.

AN

34

Tema 20.
PactBops!

Conepxanue y4eOHOro Marepuaja

Bopna. PacTBopsl. DnekTpoauTuyecKas IucCcomranus.

[lonsatue o pactBopax. DUMKO-XUMHUYECKAsi MPUPOJA PACTBOPEHUS U
pacTtBOpoB. B3amMmopeiicTBuE pacTBOPUTENST M PACTBOPEHHOIO BEIIECTBA.
PactBopumocTs BemecTB. CrocoObl BBIPAKECHHSI KOHIIGHTPAIIMA PACTBOPOB:
MaccoBast 10Jis PACTBOPEHHOI0 BellecTBa (IIPOLEHTHAs ), MOJIIpHasl.

Teopus 3NEeKTPOIUTUUECKON aucconnaui. MexaHu3M TUCCOLMAllUH BEIIECTB

14

y2
33,7

28




C pa3IMYHBIMU THUIAMH XUMHUYECKUX CBs3ed. BKilag pyccKkuX YYeHBIX B
pa3BUTHE TMPEICTABICHUN 00 AJIEKTpOIUTHYECKON muccoranuu. OCHOBHBIC
IOJIOKEHUS ~ TEOPUM  DJIEKTPOJUTHYECKOM  auccouuanuu.  CreneHb
ANEKTPONUTUYECKON TMcconnanuu U (pakTopsl ee 3aBUCUMOCTH. J{ucconnanus
Bozbl. BonoponHsiii nokasarens. Cpena BOJHBIX pPacTBOPOB 3JIEKTPOJIMTOB.
['uaponm3 kak oOMeHHBIN mporiecc. HeoOpaTumplii THAPOIIN3 OPTaHUYECKUX U
HEOPraHUUYECKUX COEIMHEHUHN U €ro 3HAYE€HUE B NIPAKTUYECKON JEATEIbHOCTU
YEJI0BEeKa.

Obparumslii  tugponus comneil. Crymenvarslid Tuaposns. llpaktudeckoe
IpUMEHEeHHEe ruaponn3a. ['uaponus opraHndeckux BelecTB (OENKOB, KUPOB,
YIJIEBOAOB, MOJIMHYKICOTHI0B, AT®D) 1 ero GHOJOrHUECKOE U MPAKTUYECKOE
3HaueHne. OMBUICHHE )XUPOB. Peakius srepudukanum.

Busl paboT Ha MPAKTUYECKOM 3aHATHH (TIPU HAJTMYUH)

TeopeTuveckue 3aHATHUS

1. Bona. PacTBOpBI.

2. DAEKTPOJUTUYECKAS TUCCOLUALIUS.

3. 'upponus.

IIpakTHYecKkHne 3aHATHA

1. CiocoOsI BeIpaKeHUsT KOHIIEHTPAIIUH PaCTBOPOB.

2. DNEKTpOIUTUYECKAs TUCCOLHAIIUS.

NN AN

CamocrosiTesbHast padoTa 00y4aromuxcs

Penienue 3a1a4 Ha HaXOXIEHUE MAaCCOBOM IOJIM PACTBOPEHHOIO BELIECTBA.
[MonroroBka k mpakTuueckoil pabore «lIpuroromieHue pactBopa 3alaHHOU
KOHLEHTPALUN.

CocraBiieHUE€ YpPaBHEHHMM AJIEKTPOJUTUYECKON UCCOIMALMU, PEaKIHil
MOHHOT0 OOMEHa.

[TonroroButk coolrieHne Ha TeMy «PacTBOpBI BOKPYT HACy.

Tema 21.
OKI/ICJII/ITCJIBHO-BOCCTaHOBI/ITeJIBHBIe
peakuu. IIEKTPOXUMUUECKHE
MPOLIECCHI.

Coaep:kaHue yueOHOIro MaTepuaJjia

OKHUCIUTENbHO-BOCCTAaHOBUTEIIBHBIE PEAKIINH.

Crenenp okucneHus. BoccranoBurenn u  okuciautend. OKHCICHHE U
BOCCTaHOBJICHUE. Baxneimme OKMCIIUTEIIHN Hu BOCCTaHOBUTEIIH.
BoccranoBurtenbHble  CBOMCTBA  METALIOB  —  MPOCTBIX  BEIIECTB.
OKHUCIUTENbHBIE U BOCCTAaHOBUTEIIbHBIE CBOMCTBA HEMETAIIOB — IMPOCTHIX
BEIIECTB. BOCCTAaHOBUTENBHBIE  CBOWMCTBA  BEMIECTB, OOpPa30BAHHBIX

10
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JIeMeHTaMd B HH3IIed  (OTpULATEIbHOM)  CTENEHH  OKHUCIICHHUS.
OxucnuTeNnbHble CBOWCTBA BEIIECTB, 00Opa30BaHHBIX 3JIEMEHTaMH B BbICIIEH
(TIOTIOKUTENBHOM ) CTENEHU OKHUCJICHUSI. OkucnuTenbHbIe u
BOCCTAHOBUTENIbHBIE CBOMICTBa BEIIECTB, OOpPAa30BAaHHBIX JJIEMEHTAaMU B
MPOMEKYTOUHBIX CTETICHIX OKHCIICHUS.

Knaccudukanus okuciuTeabHO-BOCCTAHOBUTENBHBIX PEaKIU.

Peakiiun MexaTOMHOTO M MEXKMOJEKYJISIPHOTO OKHUCIEHUS-BOCCTAHOBJICHUS.
Peakuuu BHYTPUMOJEKYJISPHOTO  OKHUCICHHS-BOCCTAaHOBIEHUS. Peakuuu
CaMOOKHCJICHUS-CAMOBOCCTAaHOBJICHHS (IUCTIPOTIOPLIMOHUPOBAHUS).

MeToasl  cocTaBieHHS ~ YpaBHEHHH  OKHCIHUTEIbHO-BOCCTaHOBUTEIIBHBIX
peakiuii. Meton ayiekTpoHHOTO OanaHca.

DONEeKTPOJIN3  BOJHBIX  PAacTBOPOB C  PAaCTBOPUMBIMH  AJIEKTPOJAMHU.
[IpakTrueckoe NpUMEHEHHE SIEKTPOIIN3A.

Bubl paboT Ha MPAKTUYECKOM 3aHATHH (IIPU HAJTMYHH )

Teoperuveckue 3aHATHS

1. OKuCAUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

[\S)

2. DAEKTpOau3.

CamocrosiTesibHasi padoTa 00y4arommxcst

Pemenne  BapmartMBHBIX  3amady.  PaccraHoBKa — KOA(QQHUIMEHTOB B
OKHCIIUTENIHO-BOCCTAHOBUTENBHBIX ~ PEAKIHUAX  METOAOM  3JIEKTPOHHOTO
Oananca.

[IpakTHyeckoe MpUMEHEHHE HIICKTPOIIH3A.

Tewma 22.
Knaccudukanms Bemects. [Ipocteie
BEIIECTBA.

Conepxanue yueOHOro Marepuaja

Knaccudukanus npocThix BEIIECTB.

Mertamibl. [Tonoxenune metamioB B [leproguueckoil cucteMe U1 0COOCHHOCTH
CTpOeHHUs uX aTOMOB. [IpocThle BelecTBa — METAIIIBL: CTPOEHUE KPUCTAIIIIOB U
MeTaJuIn4ecKas XumMuueckas cBsi3b. OOmme puzndeckre cBOCcTBa METAUIOB U
MX BOCCTAaHOBHUTEJIbHBIE CBOMCTBA: B3aMMOJECHCTBHUE ¢ HeMeTauiaMu. OKCHJIbI
U TUAPOKCHUIABI MCTAJIJIOB.

Koppo3zus metamioB. XuMudeckas KOppo3us. IJIEKTPOXUMHUUECKass KOPPO3HS.
Crioco0bI 3aIUTH METAIOB OT KOPPO3UH.

Merannel B npupoie. IJEKTPOJIU3 PaCIUIaBOB M PACTBOPOB COEAMHEHHIM
METaJJIOB U €ro NMPaKTHYECKOE 3HAUCHHE.

Hemeramibl.  IlonokeHue HEMETAUIOB B MEPHOJMYECKONM  CHUCTEME,

10

Y6
35

30




0COOEHHOCTH CTPOEHHS UX aTOMOB. DJIEKTPOOTPHUIATEIBHOCTb. biaropoaHbie
ra3pl. DIEKTPOHHOE CTPOCHHUE aTOMOB OJIATOPOAHBIX Ta30B U OCOOCHHOCTH MX
XUMHUYECKHX U (PU3MUECKUX CBOWCTB.

Buibl paboT Ha MPAKTUYECKOM 3aHATHH (IIPU HAJTMYHH )

Teoperuveckue 3aHATHS 8
1. Knnaccudukanys npocThIX BEIIECTB. 2
2. Merannsl. 2
3. HemeTaisl. 2
4. Koppo3usi METaJLIIOB. 2
CamocrosiTesibHast padoTa 00y4aroIuXcs
CocraBnenue 0000marOmed TaONHIBI M0 HOMEHKIATYpPE U XHUMHUUYECKUM
CBOMCTBAaM OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCIUHEHU. 2
[ToaroroBuTh mokian Ha TeMmy: «lcmonp30BaHME MHHEPATBbHBIX KHCIOT Ha
PEIMPUATHIX PA3TMYHOTO MPOQUIISD.
Conep:xxanue y4e0OHOro MmaTepuaJja
CBoMCTBa OKCUI0B U OCHOBAHHUH.
Bonmoponnsie  coeguHenuss ~ HemertayuioB.  [lonmydenume — amMmMuaka —H
XJIOPOBOJIOPOJIa CUHTE30M M KOCBEHHO. Pu3nueckue cBoiictBa. OTHOLIEHUE K
BOJIC: KUCJIOTHO-OCHOBHBIC CBOIMCTBA.
CBo¥iCTBa KHCIOT U COJICH.
Heconeobpa3yromnue u coneodpasyronme okcuibl. KucmoTsl opranndeckue u
HeopraHuyeckue. Kuciaorel B CBETE€  TEOPUHM  DIIEKTPOIUTHUYECKOM
nuccormanuu. Knaccudukanus opraHWYecKUX W HEOPTraHUYECKHUX KHCIIOT.
Tema 9. OO6mue cBoiicTBa KUCIOT. OCHOBaHHS B CBETE€ TEOPHH DIICKTPOIUTHYECCKON 12 y4
OcHoBHble fnaccm HCOpraHMICCKuX auccoranui. AMQoTepHble OpraHMYEeCKUE W HEOPTaHWYECKHUE COCHMHEHUS. 35
COCTMHCHUH. Amoporepable  ocHOBaHUS. AMDOTEpHOCT OKCHUIOB U  THIPOKCHIOB
MEePEXOIHBIX METAJUIOB: B3aUMOJICHCTBHE C KHCIOTAMH U IIEII0YaMH.
Comu. Knaccudpukamus M XuMudeckue cBoiictBa comneil. OcoOeHHOCTH
CBOMCTB COJIEH, KUCIIOT
I'eneTnyeckas cBsI3b MEXKy KilacCaMU HEOPTaHUYECKUX COCTMHEHUM.
EnuHcTBO MUpa BelecTs.
Busl paboT Ha MPAKTUYECKOM 3aHATHH (TIPH HAJTMYUH)
TeopeTuveckue 3aHATHUS 8
1. OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCTUHEHUN. OKCUIIBI. 2
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2. OcHOBaHUA U KUCIOTEL

3. Connu.

I'enernueckas cBs3b MCKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

IIpakTnyeckue 3aHATHS

1. Knacchl HEOpraHM4eCKUX COCTMHEHUMN.

NN [N

CamocrosiTesibHast padoTa 00y4aroIUXCcs

CocraBnenue 0000mIarOmeld TaONHIBI MO0 HOMEHKIATYpPE W XUMHUUYECKUM
CBOMCTBaM OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX COCIMHEHUMN.

[ToaroToBuTh mokiam Ha Temy «lMcronb30BaHME MHUHEPAIBHBIX KHUCIOT Ha
OPEIIPHUATHIX PA3TMYHOT0 MPoQuis». Buapl paboT Ha MPaKTUIECKOM 3aHATUN
(mpu HANTMYWN)

Tema 10.
XUMHSA 3JIEMEHTOB.

Conepxanue yueOHOro Marepuasa

XUMUS JIEMEHTOB. S- P-3JIEMEHTBHI.

Bonopoa. /IBoiicTBeHHOE MOJ0kEHNUE Bogopoaa B llepuoanueckoi cucreme.
N3oTonsl Bomopoaa. Posb Bogopoaa B )KUBOUM M HEKUBOU MPUPO/IE.

Boga. Posb Bobl Kak cpegooOpa3yroniero BemecTBa KIeTKH. JKOJIOTHIESCKHE
aCIEKThI BOJOIOIb30BAHMS.

Onementsl [A-rpynmer.  Illenounsle metamibl. OOmas XapaKTepUCTHKA
HIeNoYHbIX MeTauioB. [lomyuenue, du3nueckne M XUMHYECKHE CBOWCTBA
HIEJIOYHBIX MeTauIoB. [IpupoHbie coeIMHEHNs HATPUS U KaJlUsl, UX 3HaYEHUE.
OnemeHThl [IA-rpynmbel.  OOmiasi  XapakTEpUCTHKA — IIEITOYHO3EMETbHBIX
METaJUIOB U MarHusi Ha OCHOBaHUHU MojoxkeHus B [lepmonnueckoil cucreme
snemenToB .M. MenneneeBa u ctpoeHus atoMoB. Kanbiuii, €ro nojiy4eHue,
duznyecKue U XMMHYECKHE CBONCTBA. BakHelIne COeTUHEHUS KaTbIUs, X
3HauyeHue U npuMenenue. Kanbiuii B npupoje, ero Ouonorudeckas pob.
XUMHUS JIEMEHTOB: P-3JIEMEHTHI.

AnmoMuHni. XapakTepUCTHKA aJIlOMUHUS Ha OCHOBAaHUMU TIOJIOKEHHUS B
ITepuonnueckoii cucreme snementoB [[.JM. MenneneeBa u cTpoeHus aroma.
[Tomy4yenue, puznvecKkue 1 XUMHUIECKUE CBOMCTBA ATFOMUHHMS.

lanmorensl. O0IIas XxapakTepUCTHKA TaJJOTEHOB Ha OCHOBAHUH MX TOJIOKEHUS B
Ilepuoauueckoit cucreme snnementoB .M. MenzaeneeBa u CTpO€HUSI aTOMOB.
Baxwuelimme coeMHEHNs TaJIOr€HOB, UX CBOWCTBA, 3HAYEHUE U IIPUMEHEHUE.
buonornueckas posb rajJoreHoB.

Xanpkorenbl. OOmasi XapakTepUCTHKA XaJdbKOTEHOB HA OCHOBAHHH WX
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nonoxxenuss B Ilepuommueckoit cucreme snemenroB J[.M. MenneneeBa u
CTPOEHHUS aTOMOB. XaJbKOT€HBI — MPOCTHIE BellecTBa. AyoTponusi. CTpoeHue
MOJIEKYJT aJUIOTPOMHBIX MOAU(PUKAIUKA M WX CBOWCTBA. XaJIbKOTEHBI B
npupojie, UX OHOJIOrHYecKast poib.

OnemenTsl VA-rpymnmbl. O0mast XapakTepUCTHKA JIEMEHTOB 3TOH IpyMIibl Ha
OCHOBaHMM uX mnoyioxkeHuss B Ilepuommueckoit cucreme siemento J[.M.
MenneneeBa u cTpoeHust aToMoB. CTpoeHHE MOJIEKYIIBI a30Ta U AJJIOTPOITHBIX
Moaudukamuii - dpochopa, wux (UMUECKHE U XUMHUUYECKHE CBOWMCTBA.
Bonopoanbie coenqunenus aneMeHToB VA-rpynmnsl. Okcuasl azota u pochopa,
COOTBETCTBYyIOIKME MM KuciaoTel. Comu 3Tux Kuciaor Azor u docdop B
pUpoze, UX OUOJIOTHYECKast POJIb.

OnemeHThl [VA-rpynmel. O01mast XapakTepUCTHKA 3JIEMEHTOB ATOW TPYIIIBI Ha
OCHOBaHMM uX nosoxeHus B Ilepuonmueckonn cucreme sieMeHros JI.1.
MeHneneeBa U CTPOEHUS aTOMOB. YTJIEPO U €ro aJlJIOTPONUS

XUMHUS HIIEMEHTOB: d-3JIEMEHTBI.

Ocobennoctu ctpoenust atoMoB d-3nemeHToB (IB-VIIIB-rpynm). Mens, nuHK,
XpOM, KeJIe30, MapraHel| - MPOCThIe BEUIECTBA, X (PU3MUECKUE U XUMUYECKUE
CBOMCTBA.

Bupl paboT Ha MPAKTUYECKOM 3aHATHH (TIPU HAJTMYUH)

TeopeTuveckue 3aHATHUS

1. XuMust 3JIeMEHTOB. S- p-3JIEMEHTBHI.

2. XuMus 371€MEHTOB: p-3JIEMEHTHI.

3. XuMus 3JIEMEHTOB: d-3JICMEHTEL.

IIpakTHYecKkHne 3aHATHA

1. S-3neMeHTH U P-2JIEMCHTEI, d-3eMeHThI ¥ UX COCIUHECHUAI.

NN (N[N

CamocrosiTeibHasi padoTa 00y4yarommxcsi
COCTaBJIeHI/Ie T216JII/II_IBI 10 XMMHUYECKHUM CBOMCTBAM XUMHYECKHUX DJIEMECHTOB U
UX COCOUHEHUH.

Tema 11.
XuMUS B )KA3HHU 00IIIECTBA

Coaep:kaHue y4eOHOr0 MaTepHuaJja

XuMmus B OKHM3HM OOIIecTBA. XHUMHUS H TPOU3BOJACTBO. XHUMHYECKas
MNPOMBIIIJIICHHOCTD M XHMHYCCKHE TCXHOJIOI'UH. CBIpI:e JJISL XUMHYECKOU
MPOMBIIIUICHHOCTH. Bojga B XMMHUUYECKOW NPOMBIIIJIEHHOCTH. DHEPrus IJist
XUMHNYCCKOTI'O IIpOU3BOJACTBA. Haquble IIPUHIMIIbL XUMHWYCCKOI'O
MPOM3BOJACTBA. 3alllUTa OKpY)KAIOUIEH CpeAapl MW OXpaHa TpyAa MOpH

ve6,7
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XUMHUYECKOM TIPOU3BO/ICTBE.
Bunbl paboT Ha MPAKTUYECKOM 3aHATHH (IIPU HAJTMYHH )

Teoperuveckue 3aHATHS

1. Xumus B )K1U3HU 0OILLECTBA.

CamocrosiTeibHasi padoTa 00y4yarommxcsi
Hayynble mpuHIUIBI XUMHUYECKOTO IPOU3BOACTBA. 3allUTa OKpYKarouei
Cpenbl M OXpaHa TpyAa MPU XUMHUYECKOM ITPOU3BOICTRBE.

Tema 12.
XI/IMI/IH 1 IMOBCCAHECBHAA )KXU3Hb
JeJI0BeKa.

Coaep:kaHue yueOHOI0 MaTepuaJjia

XuMHs U TIOBCEHEBHas XW3Hb 4YenoBeka. JlomamHsas anteka. Cpeactsa
JIMYHOW TUTHUEHbl M KOCMETHUKH. XUMHS W Tuma. MapKupoBKa YIakOBKa
MUIICBBIX U TUTUCHUYCCKUX IMPOAYKTOB U YMCHUC UX YUTATh.

Bunbl paboT Ha MPAKTUYECKOM 3aHATHH (IIPU HAJTMYHH )

Teoperuveckue 3aHATHS

1. Xumusa u IIOBCCAHCBHAA ) XHU3Hb YCIIOBCKA.

CamocrosiTeibHasi padoTa 00y4yarommxcsi
HOI[FOTOBI/ITI: JOKJIaZa Ha TEMbI «Po1p oTeuecTBEHHBIX YYCHBIX B CTAHOBJICHUU
Y Pa3BUTHH XUMUNY, «JIeKapCTBEHHBIC MpenapaThy.

y7
34

[IpomexyTounas arrectamnus (Ipu
MPOBEJICHUHU TPOMEKYTOUHOU
aTTECTAllMU 3a CUET BPEMEHHU,
OTBEJICHHOTO Ha OCBOCHHUE
JIACITUTIIINHBI)

JK3aMeH B MEPBOM H BO BTOPOM ceMecTpax.
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3.YCJIOBUA PEAINBALIIUU ITPOT'PAMMBI JTUCIUITJIMHBI
1. 02 XUMUA

3.1. TpeOoBaHMA K MAaTePHAJIBLHO-TEXHHYECKOMY 00ecneYeHH 0

Peanmuzarus nporpammel nuctumuinabl [T/, 02 Xumust npeamnonaraet Haau4ue yaeOHOTO
KaOMHETa XUMUU

OobopynoBanue y4eOHOr0o KabuHeTa:

-I10CaJ0OYHBIC MECTa I10 KO.HI/I‘-IGCTBy 06yqa101u1/1xca;

-pabodee MecTo MperoIaBaTels;

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

TexHuveckue cpeacTBa 00y4eHHsI:

-3KpaH;

-MYJIbTUMEIUIHBIN TTPOEKTOP.

3.2. UupopmaunonHoe odecneyeHne 00y4eHus

Ilepedyenn yyeOHbIX n3aaHui, HHTEepHET-pecypcoB, JONOJTHUTEILHOM JUTEPATypPhbl

OCHOBHBIE HCTOYHHKHU:

1. Epoxun, FO.M. Xumus a8 npodeccuil M CHEMUATBHOCTEH TEXHMYECKOTO U
€CTeCTBeHHO-HayuyHoro mnpodunei: ydueOnuk / KO.M. Epoxun, N.b. KoameBa. - Mockga:
Axanemns, 2018. - 496 c.

JlononHuTEIbHBIE UCTOYHUKU:

2. I'munka, H.JL. O6mas xumus [ DnekTpoHHBIN pecypc]: yueOHoe nmocodue / I'nunka
H.JI. - Mocksa: KnoPyc, 2020. - 749 c. - 9bC «BOOK.RU» - Pexum nocryna:
https://book.ru/book/935925

HNuTepHeT-pecypcebl:

1.

2.

CnpaBounass mnpaBoBasi cucrema «Koncynaprant Ilmocy». - Pexum
http://konsultant.ru/

@enepanbHblii  LHEeHTp HMH(POPMAIIMOHHO-00Pa30BaTENbHBIX  PECYPCOB.
nocryna: http://fcior.edu.ru

Enunoe oxHO poctyma K oOpa3oBaTeNbHBIM pecypcam. - Pexum
http://window.edu.ru/

AKaZeMuK: CcJOBapu M OHUUKIONEAMM Ha Axajgemuke. — Pexum
https://dic.academic.ru/dic.nsf/ruwiki/1338916

Enunas xomnekiusi 1udpoBBIX 00pa30BaTeIbHBIX pPECypcoB. — Pexum

www.school-collection.edu.ru

JIOCTyTIA:

- Pexum

JOCTyTIA:

J0CTyTa:

J0CTyMa:
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHHMS YYEFHOU
JAUCHUITJIMHBI I, 02 XUMUA

Pe3yabTaThbl 00y4eHus

Kpurepum oueHku

MeToabI OLIeHKH

V1 - Ha3pIBaThb M3YYEHHBIE BELIECTBA IO

(TPUBHAIBHOW» WJIM  MEXKIYHAPOIHOM

HOMEHKJIaTypaM;

V2 - onpenenars BaJIEHTHOCTb U CTENEHb
OKHUCJICHUS XUMHUYECKHUX DJIEMEHTOB, THUII
XUMUYECKON CBA3U B BOJHBIX pacTBOpax,
OKHUCIIUTENb u BOCCTAaHOBUTEb,
HaIlpaBJICHUE CMEIEHUs PAaBHOBECHS O]
BIIUSIHUEM pa3IMYHBIX ¢bakTopoB,

HU30MEPEI WU T'OMOJIOTH, MPUHAAICKHOCTH

BEILIECTB K pa3HbIM KJaccaM
HeopraHqucxnx 148 OpI‘aHI/I‘IeCKI/IX
COEeIMHEHN;

VY3 - xapakTepu30Bath: S-, p-, d- 3JIEMEHTBI
0 WX TOJOXCHUIO B TEPHOAMYCCKON
JA.N. Mengeneesa, oOuue

XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

CUCTEMC

HEOPTraHUYECKHUX "
COCAUHEHMUH; CTPOCHHE U

OPTraHUYECKHUX
CBOMCTBA
OPraHUYEeCKUX COCIUHECHUN;

V4 - BBIITOJIHATE XUMHUYECKUN
AKCTIICPUMEHT o pacro3HaBaHUIO
BOKHEHIIINX HEOPraHUYECKUX u

OpPraHN4Y€CKUX BCIICCTB,

VY5 - mpoBOIUTH pacyeThl 0 XUMUYECKUM
(bopMynaM U ypaBHEHUSIM peakiuii;

V6 -

ITIOHUCK

OCYILIECTBIISITh  CAMOCTOSITENIbHBIN
XUMHYECKOW  uHpopManmuu ¢
MCTOJIb30BAHUEM Pa3IMYHBIX HCTOYHHUKOB
(cripaBOYHBIX,

Hay4YHbIX W  HAy4dHO-

MOMMYJIAPHBIX I/I3I[aHI/II>'I, KOMITBIOTCPHBIX

0a3 maHHBIX, pecypcoB MHTEpHETA);

y7 -
3HAHHUSA

UCMOJb30BaTh  NPUOOpETEHHBIE

U YMEHHS B IPaKTHUYECKOMH

ACATCIIbHOCTH U HOBCGI[HGBHOﬁ KHU3HU.

Orenka «OTIUYHO
BBICTABIISIETCS
oOyuJaroiemMycs, ecii OH

TTyOOKO " MIPOYHO
YCBOWII IIPOrpaMMHBII
MaTepua Kypca,
HCYEpIBIBAIOILIE,

MMOCJIEIOBATENLHO, YETKO
U JIOTUYECKHU CTPOMHO €T0
W3JaraeT, yMeEeT TECHO
YBA3BIBATH  TEOPHUIO  C
MPAKTUKOM, ¢BOOOIHO
CHpaBJISIETCSl € 3a/JadyaMu
u BOIIPOCAMH, HE
3aTPyAHSIETCS C OTBETaAMU
npu BHJION3MCHCHHH
3aJaHuH, MPABUJILHO
000CHOBBIBAET TPHUHSTHIC
perieHus, BIIQCET
Pa3HOCTOPOHHUMU
HaBbIKAMU M MpHUEMaMHu
BBITIOJTHCHUS
MPaKTUYECKUX 3a/1a4;
OIIEHKA «XOPOILO»
BBICTaBIISICTCS
oOydJaromiemMycsi, €Cii OH
TBEpJO 3HAET Marepuai
Kypca, TPamMOTHO M IO
CYILLECTBY H3JIaraer ero,
HE JIONyCKast
CYIIIECTBEHHBIX
HETOYHOCTEHN B OTBETE Ha
BOIIPOC, MPaBUIBHO
MIPUMEHSET
TEOPETUYECKHUE
MOJIOXKEHUS MPU PELICHUN
MPAKTUYECKUX BOIPOCOB
u 3ajad4, BIIaICET
HEe0OXOINMBIMHA
HaBbIKAMU M MpHUEMaMHU
WX BBIIOJHCHUS;

OIICHKA
«YJIOBJIETBOPUTEIILHOY
BBICTaBIISICTCS
oOydJaromiemMycsi, €Cii OH
HMECT 3HAHMSA TOJBKO
OCHOBHOI'O MaTepuasa, HO
HE YCBOWJI €r0o JETaleH,

OKkcnepTHas
OLICHKA
JeATeIbHOCTH
00yJaronmxcst
IPU  BBIOJTHEHUU
u 3aIuTe
pe3yIbTaToB
MPaKTUYECKUX
3aHATHH,
BBITIOJTHEHUH
JOMAIIHUX paboT,
orpoca,
pe3yIbTaToB
BHEAYAUTOPHOU
CaMOCTOATEIIbHOMN
paboThl
oOyJarouxcs,
KOHTPOJIbHBIX
pabor u npyrux
BUJIOB TEKYILETro
KOHTPOJIS H T.II.
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JIONIYCKAaeT HETOYHOCTH,
HEZ0CTaTOYHO
IIpaBWIbHbIE
(hopMyITUPOBKH,
HapylICHUs JIOTHYECKON
MIOCJIEOBATEIBHOCTH B
U3JI0’KEHUHU

MIPOrpPaMMHOTO
MaTepuana, HUCHBITHIBACT
3aTpyaHEHUS npu
BBITIOJTHEHUH

IMPAKTUYCCKHUX 3aJ1a4,
OIICHKAa
«HEYOOBJIICTBOPUTECIILHO»

BBICTABJISICTCSA
oOyyJaromemycs,

KOTOPBIA HE 3HAeT
3HAYUTEIbHOU 4acTH
IIPOrPaMMHOI0
Marepuaia,  JOIYyCKaeT

CYIIIECTBCHHBIC OIINOKH,
HEYBEPEHHO, C OOIBIINMHU
3aTPyJHCHUSIMU  pelIacT
MIPAKTUIECKHE 3a7a4u
WIM HE CIpaBsIeTcs ¢
HUMHU CaMOCTOATCIIBHO.

31 - posib XMMUH B €CTECTBO3HAHUHU;

32 - BaXHEHIIINE XUMHUYCCKHE ITOHITHS,

33 - OCHOBHBIC 3aKOHBI XMMHH;

34 - OCHOBHBIE TEOPUH XUMUU;

35 - kmaccuduKaiuioo ¥ HOMEHKIATYpy
HEOPraHUYECKUX u OpraHUYECKUX

COCIMHECHU;

36 - NpUPOIHBIE UCTOYHUKHU
YTJIEBOJIOPOIOB M CIIOCOOBI UX
nepepadoTKH;

37 -
HCIIOJIb3YEMBIE B IIPAKTUKE.

BCIIECTBA M MaTC€pHajbl, IHUPOKO

Onenka «OTJIUYHO»
BBICTaBJISIETCS
o0yyaromemycsi, €Ciid OH
TTyOOKO " MIPOYHO
YCBOWII IIPOrpaMMHBII
MaTepHan Kypca,
HCYEpIBIBAIOILIE,

MIOCJIEIOBATENBHO, 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, MPaBUILHO
00OCHOBBIBACT IPUHATHIC
pemieHus, BJIaJiceT

OKkcnepTHas
OLICHKA

NS TebHOCTH
00yJaroInuxcst
IIPH  BBITIOJTHEHUU
u 3aIuTe
pE3yIbTaTOB
MPaKTUYECKUX
3aHSITHH,
BBITIOJTHEHUH
JOMAIITHUX PaboT,
ompoca,
pe3yNIbTaToB
BHEAYJUTOPHOU
CaMOCTOATENIbHON
paboThI
oOydJaromuxcs,
KOHTPOJIBHBIX
paboT u JApyrux
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Pa3HOCTOPOHHUMHU
HaBbIKAMU M TpHEMaMH
BBITIOJIHEHUS
MPAKTUYECKHX 3aJ1ay;
OILICHKA «XOpOIIO»
BBICTaBIISIETCS
oOyuJaroiemMycs, eclii OH
TBEPAO 3HAET MaTepuain
Kypca, TpPaMOTHO U IO
CYLIECTBY H3JIaraeT ero,
HE JoTycKas
CYLIECTBEHHBIX
HETOYHOCTEW B OTBETE Ha
BOIIPOC, MPaBUJIbHO
MIPUMEHSET
TEOPETUYECKHE
MOJIOXKEHUS MPU PELICHUN
MPaKTUYECKUX BOIPOCOB
u 3ajad, BJIaJICET
HEO0OXOIUMBIMHU
HaBbIKAMU U TpHEMaMH
UX BBIMOJHEHUS;

OLICHKA
«YIOBJIETBOPUTEIHHO
BBICTaBIISIETCS
oOyuJaroiemMycs, eclii OH
UMEEeT 3HAHUS TOJbKO
OCHOBHOT'O MaTepuana, HO
HE YCBOWJI €ro JeTajeH,
JIOTMyCKaeT HETOYHOCTH,
HEZ0CTaTOYHO
MIPaBUIIbHBIE
hopMyITUPOBKH,
HapylIEHUs JIOTHYECKON
MOCJIEI0BATELHOCTH B
U3JI0KEHUU

MIPOrpPaMMHOTO
MaTepuana, HUCHBITHIBACT
3aTpyJHEHUS npu
BBHITIOJTHEHUH

IMPAKTUYCCKHUX 3aJa4,
OIICHKa
«HEYOOBJICTBOPUTECIILHO»

BBICTABJISACTCA
oOyyJaromemycs,

KOTOPBIN HE 3HAET
3HAYUTEITbHOU 4acTu
IIPOTPaMMHOTO

Marepuaia,  JOIyCKaeT
CYIIECTBEHHBIC OMIMOKH,
HEYBEPEHHO, C OOIBITIMHU
3aTPYAHECHUSIMA  PEIIACT

BHUJIOB TEKYILETO
KOHTPOJIS
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MPAKTUYICCKHUC 3aga4u
WM HE CHpPaBIIACTCA C
HUMH CaMOCTOATCIIBHO.

5. ATANITALIAA PABOYEH TPOTPAMMBI TP OBYYEHUY UHBAJIUIOB
N Jii1n C OrPAHUYEHHBIMHU BO3MOKHOCTAMM 310POBbS

Ananramus paGoueil mporpammsl npodeccruoHanbHo aucuuiuinebl 1], 02 Xumus
IPOBOJUTCS IPU peanu3aliy aJalTUBHOM 00pa30BaTEIbHOM MpOrpaMMbl — MPOrpaMMbl
NOJArOTOBKH CIIELMAIMCTOB cpenHero 3BeHa no crenuanbHoctd 38.02.05 TosapoBeneHue u
JKCHEPTU3a KayecTBa NOTPEOUTENBCKUX TOBAPOB B LIEJAX 00eCIeYeHus IpaBa MHBAINIOB U JIMIL
C OrpaHMYCHHBIMH BO3MOKHOCTSIMH 310pPOBBS Ha MOJTy4eHHE MPOPECCHOHATBLHOI0 00pa30BaHMs,
CO3J1aHUsI HEOOXOAUMBIX AJIS MTOJYYEHHs CPEIHEro MpoeCCHOHAIBLHOIO 00pa30BaHUs YCIOBHH,
a Takke obecrieueHus! JOCTIKEHUST 00ydJaloIMMUCS MHBAJIUIAMHU U JIMIIAMH C OTPaHUYCHHBIMH
BO3MOXHOCTSIMH 3/10POBbsI pE3yJIbTaTOB (POPMUPOBAHUS MPAKTHUECKOTO OIBITA.

Oobopyooeanue yuedono2o kadbunema Xumuu 07131 00YUAOWUXCA C PAZTUYHBIMU
eUOaMU 0ZPAHUYEHUA 300P06bA

OcHamenne kaOuHera XUMHHM JOJDKHO OTBedaThb OCOOBIM  0Opa3oBaTeIbHBIM
HOTPEOHOCTAM 00YUaIOIIMXCSl HHBAINIOB U JIML C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3/10POBbSI.
Kabuner nomxeH OBITH OCHAIIEHbI O0OPYAOBAaHHMEM M yYEOHBIMH MECTaMH C TEXHHUYECKUMHU
cpeAcTBaMu 00y4eHHUs AJIs 00Y4aroIUXCs C pa3IMYHbIMU BUIaMH OTpaHUYEHUN 3J0POBBS.

Kabuner, B KOTOpOM 00y4aroTcs JHIla C HApyIIEHUEM CIIyXa JIOJKEH ObITh 000pyI0BaH
paIuoKIaccoM, KOMIBIOTEPHON TEXHUKOW, ayJUOTEXHHUKOH, BHJICOTEXHHUKOM, 3JIEKTPOHHOU
JIOCKOW, MYJIbTUMEUMHON CUCTEMOM.

st cnaboBumAmux OOy4aromuxcss B KaOMHETE TPEeIyCMaTPHUBAIOTCS IPOCMOTP
yIQJIEHHBIX OOBEKTOB TPU TIOMOIIM BHUACOYBEIWYHUTENCH ISl yJAJIEHHOTO IPOCMOTpA.
Ucnonb3oBanne bpalineBCko KOMMBIOTEPHOM TEXHHKH, OAJIEKTPOHHBIX JIYI, MpOrpaMm
HEBU3YaJbHOIO JOCTyNa K HMH(OpManuM, TEXHUYECKUX CPEACTB IpueMa-liepefadn ydeOHOU
UH(OPMALIMHU B TOCTYIHBIX (pOpMax.

Jls 0Oydaromuxcsi ¢ HapylIEHUEeM OINOPHO-ABUIaTeIbHOIO ammnapara KaOMHET TOJKEH
OBITH 000PYIOBaH MEPEABIKHBIMU PETYIMPYEMBIMU APTAMH C HCTOYHUKOM MTUTAHHUS.

Beleyka3aHHOe OCHAIllEHUE yCTAHABIMBAETCS B KaOWHETE NMPU HAINYMK 00Yy4aroIuXcs
[0 aJanTUPOBAHHON 0Opa30BaTEIbHONH HMpPOTpaMMe C yYETOM HMMEIOLIErocsl THUIA HapylIIeHUH
3I0POBBS y 00Yy4aIOMEerocs.
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Opzanu3zayusa npakmuku o00y4arouwjuxca UHEAIUO08 U JIUY C O0ZPAHUYEHHBIMU
603MONCHOCIMAMU 300P08bA

dopma mpoBeAcHUST y4eOHOH W TPOU3BOACTBEHHON NPAKTUKH YCTAHABIMBACTCS C
y4eTOM OCOOEHHOCTEH MCUXO(U3NYECKOTO Pa3BUTHUS, HHIUBHIYaJIbHBIX BO3MOXKHOCTEH H
COCTOSTHUSI 3/I0pOBbs OOYYAIOIIMXCS WMHBAJIMAOB W JIUI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMU
3/10pPOBBA.

[Ipu onpeneneHun MeCT MPOXOXKIEHUS MPAKTUKU JIJIs1 JAHHOW KaTEropuH 00y4YaroLuXcst
HEOOXOJUMO YYHTHIBATh PEKOMEHJIAIMHM, JMJaHHBIE 10 pe3yabTaTaM MEIUKO-COLUAIbHOM
9KCIIEPTHU3bI, COJEpKallleiics B WHAMBHAYaJbHON mporpamMme peadbWIMTAllMN HHBAIN/A,
OTHOCHUTEJILHO PEKOMEHOBAaHHBIX YCIOBUN M BUJIOB TPYAA.

[Ipy HeoOXOAMMOCTH Al MPOXOXKICHHS TMPAKTUKK HMHBAIMIAMH  CO3/al0TCA
CHelnuanbHble pabo4yrie MecTa C Y4eTOM HapyIICHHBIX (YHKIHUS W OTpaHHYEHUN HX
KU3HEJEATEIIbBHOCTY B  COOTBETCTBUHM C TPEOOBAHMUSIMM, YTBEPKACHHBIMH IMPUKA30M
Munuctepersa Tpyaa Poccun ot 19.11.2013 r. Ne 685H.

Hndpopmayuonnoe u memoouueckoe obecneuenue odyuarouuxcs

Joctyn kK MHGOpPMAIMOHHBIM U OuOIMorpaduvyeckuM pecypcaM, yKa3aHHBIM B 1. 3.2.
paboueil mporpamMmbl, JOHKEH OBITH NMpeACTaBiieH B (hopmax, aIaTHPOBAHHBIX K OTPAHUYEHUSIM
3I0pOBbsI 00YUAIONIMXCS MHBAJIHJIOB U JIUL C OTPAHUYCHHBIMHU BO3MOXXHOCTSIMH 3/I0POBbSI:

Jytst TaTn ¢ HapyIIeHUsSIMH 3peHUs (HE MEHEe OJTHOTO BU/A):

- B IeYaTHON (opMe yBETMUEHHBIM IPHUPTOM;

- B (hopme 3eKTPOHHOTO IOKYMEHTA;

- B (hopme aynuodaiina;

- B mevyaTtHo (hopme Ha si3bike bpaiins.

JUis U1 ¢ HapyIICHUSIMH CTyXa:

- B eyaTtHoH (opme;

- B (hopMe 3JEKTPOHHOTO IOKYMEHTA.

Jlnig au1 ¢ HapyIIeHUSIMH OIIOPHO-JIBUTATEIILHOTO armnapara (He MeHee OJTHOTO BUAA):

- B ICUaTHOH (opme;

- B (hopme 3eKTPOHHOTO IOKYMEHTA;

- B (hopme ayanodaiina.

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

- HCIIOJIb30BAHUE TEKCTA C UJUTIOCTPALIUSMU;

- MYJIbTUMEIUHHBIC MATEPHUATIBL.

Bo Bpems camocTosITeNbHON MOATOTOBKM OOy4arol[Mecss HWHBAIMIBI M JUIA C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3/0POBBSI JTOJDKHBI OBITH OOECHEeUYeHBl JIOCTYIIOM K CETH
Nurtepner.

Dopmvl u MemoOvl KOHMPONA U OUEHKU Pe3yIbmamog 00yueHus

[Ipumensiempie Tipu peanuzaru padodeit mporpammsl [1/1.02 Xumus GpopMbl 1 METOIBI
KOHTPOJISI IPOBOJAATCS C YUETOM OTPaHUYEHUS 3710POBbS 00YUAIOLIIXCS.

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

dopma TPOMEKYTOUHOM aTTECTAllUd YCTAaHABJIMBACTCA C YYETOM WHAWBHIYAIbHBIX
MCUXO(PU3NUECKMX OCOOEHHOCTEH O0O0y4Jalomuxcss WHBAIUIOB W JIMIl C OrPAHUYCHHBIMU
BO3MOXHOCTSIMH 37I0pOBbsi (YCTHO, NMUCBMEHHO Ha Oymare, MHMCbMEHHO Ha KOMIIBIOTEpE, B
dbopme TeCTUPOBAHUSA U T.I1.).

[Tpu nmpoBeeHUN TPOMEXKYTOUHOM aTTecTaluy 00ydarouieMycsi IPeAOCTaBIISCTCS BpeMs
Ha TOJTrOTOBKY K OTBETYy, yBEJIMYEHHOEe He Oosiee 4eM B TpPH paza yCTaHOBJIEHHOIO s
NOJATOTOBKU K OTBETY 00YUaIOMIMMCS, HE UMEIOIIUM OIpaHHUEHHUH B COCTOSIHUU 370POBBSI.
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7. JUCT BHECEHHBIX U3BMEHEHUI

JdonmosiHeHns1 M U3MeHeHHsI B padoueil mporpamme

3a / yueOHbIil roa

B pa6ouyto mporpammy I1J1. 02 Xumus

o creruanbaocTy 38.02.05 ToBapoBeneHNE U DKCHEPTH3A KAUeCTBA ITOTPEOUTENBCKUX TOBAPOB

BHOCATCA CICAYIOINE NJOIMOJIHCHUSA U U3MCHCHMUS:
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