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HOACHUTEJIBHAS 3ATINCKA

[Iporpamma  ywyeOHoro mpeamera «Xumus»  crneuransHoct  34.02.01.
CectpuHckoe nieno cocrapiena B coorBetctBuu ¢ ®I'OC.

Peanuzanuss ~ mporpamMmbl  TO3BOJIIET  OCYIIECTBUTH  JIMYHOCTHO- U
NPaKTUKOOPUEHTHPOBAHHBIN MoaX0 ] K oOyueHuto. [Ipu mpoBeaeHHH TEOPETUUYECKUX U
NPAaKTUYECKUX 3aHATUH OONbIIOE BHUMAHHUE YJENSIETCA COONIONEHUIO TPaBUII
CaHUTApPHO-TUTCHUYECKUX HOPM, OXpaHbl TPyZa, MPOTUBOMNOXKAPHOW O€30MacHOCTH, T.€.
nporpamMma, OpUEHTUpPYEeTCS Ha (OPMHUPOBAHHME Y yUAIIMXCS 3J0POBOrO 00pasa KU3HHU,
BHE/IPEHUIO 3710POBbECOEPEraonux TeXHOIOIUH 00ydeHusl.

Copnepxanue mnporpammbl «XHMHs» HalpaBlIEHO Ha JIOCTHXKEHHE CIIETYHOIIMX
nesed: GopmMupoBaHHE Y OOYyYaroIIMXCsl YMEHHUSI OLEHUBAaTh 3HAYMMOCTb XMMUYECKOTO
3HAHUS JUIS  KaXJO0ro 4YelioBeKa; (opMupoBaHHE Yy OOyYaromUXCS I[EIIOCTHOTO
IIPEJICTABICHUS O MUPE U POJIM XMMHUHU B CO3JaHUU COBPEMEHHOHN €CTECTBEHHOHAYYHOMU
KapTUHbl ~MHpa; YMEHHUS OOBSICHATh OOBEKTHI U  MPOLECCHl  OKpY’KaIoLIeH
JIEHCTBUTEIIBHOCTA: TPHUPOJHOM, COLMAIBHOW, KYyJbTYPHOM, TEXHUYECKOH Cpeabl, -
UCNONb3ys JJI 3TOr0 XMMHMYECKHE 3HAHHUS; pa3BUTHE Y OOydYarolluMxcs yMEHUi
paznuyath (akThl M OLICHKW, CPAaBHHUBATh OIICHOYHBIE BBIBOJBI, BHJIETh HX CBS3b C
KPUTEPHUSAMHM OLICHOK M CBSI3b KPUTEPUEB C OIPEACICHHOM CHUCTEMOW IIEHHOCTEM,
dbopmynupoBaTh U OOOCHOBBIBATH  COOCTBEHHYIO  MO3UIIMIO;  MPUOOpPETECHHE
o0OyyaroUMMHCs OIbITa Pa3HOOOpPa3HOM MEATENbHOCTH, IO3HAHUS U CaMOIIO3HAaHMS,
KJIFOUEBBIX HABBIKOB, MMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JJI1 Ppa3IMYHbIX BHUJOB
NESTENbHOCTH (HABBIKOB pEIIeHHs] MpoOJeM, MPUHATUS pPELIEeHUM, MOKCKa, aHaiu3a U
00paboTKH HMHpOpMaUM, KOMMYHUKAaTUBHBIX HAaBBIKOB, HAaBBIKOB HW3MEPEHUIA,
COTPYJIHUYECTBA, 0€30MaCHOr0 OOpaIleHHs C BEIECTBAMH B MTOBCEIHEBHOM JKU3HN).

OcBoeHue coaepxanusi y4eOHOTo npeaMeTa « XuMus» 00ecredrBaeT JOCTHKECHNE
CTYJIEHTaMU JIMYHOCTHBIX, METANPEJIMETHBIX M MpPEIMETHBIX pPEe3yJbTaTOB, a TaK K€
JMYHOCTHBIX PE3YyJIbTAaTOB peaIn3alliy IPOrpaMMbl BOCIIUTAHMSL.

[TpomexyTouHas aTTecTalus NpoBOAUTCSA B opMe FK3aMeHa. DK3aMEH BKIIIOUAET B
ce0s KOHTPOJb YCBOEHHUS TEOPETHUECKOTr0 MaTepuasa, a TaK e KOHTPOJb YCBOCHHUS
IIPAaKTHYECKUX YMEHUM.



1. OBIIASI XAPAKTEPUCTUKA PABOYEHIIPOI PAMMBI
YYEBHOTI'O ITPEJIMETA OYA. 11 «XUMUSA»

1.1. MecTo npeaMera B CTPYKTYpe OCHOBHOM 00pa30BaTe/IbHOM IPOrPaMMBbI:

Vuebnsnii mpenmer OV, 11  «Xumusa»  sBasercs  00s3aTeNIbHONM  YacThIO
00111e00pa30BaTENILHOTO LMKJIA OCHOBHOM MpodeccrHoHabHOW 00pa30BaTebHOM MPOrpaMMbl B
cootBercTBUU ¢ PI'OC 1o cnenunansHocty 34.02.01. CectpuHCcKkoe Aeno.

VYueOHblii mpenMer oTHOcHTCS K mpeametrHoir obiactu PI'OC cpennero obmiero
00pa30BaHUs «eCTECTBEHHO — HAYYHAs».

YpoBeHb ocBoeHHUs yueOHOro mpenmera B coorBercTBUU ¢ OI'OC cpemgnero oodiero
00pa3zoBaHus — 6A308bill.

1.2. Heab 1 mu1aHupyemble pe3yJibTAaThl 0CBOEHHSI NpeaMeTa:

OcBoenne coaepxanust  yueOHoro mpeamera OYJl. 11  «Xumus»  obecneunBaet
JIOCTHKEHHE CTYIEHTaMH CJIEIYIOIIUX Pe3yabTATOB:

* TUYHOCHIHDBIX:
- YyBCTBO TOPJOCTH U YBAKEHUS K HCTOPUU M JIOCTIKEHUSM OTCUCCTBECHHOW XHMHUYCCKOM
HAyKH; XUMHUYECKA TPaMOTHOE MOBEJIEHHE B MPO(PECCHOHAIBHON NEATENLHOCTH U B OBITY IMPH
00palIeHny ¢ XUMUYECKIMH BEIIECTBAMH, MaTepHallaMH U MIPOIlecCaMH;
- TOTOBHOCTh K TMPOJOJKEHHIO 00pa3oBaHUS W TOBBIIICHHS KBaTU(pHUKAUU B W30paHHOMN
npodeCcCHOHATBHOMN JeSITeTHbHOCTH U OOBEKTHBHOE OCO3HAHUE POJIM XUMHUYECKUX KOMITETCHIINN
B ATOM;
- YMEHHUE WCIOJIb30BaTh JIOCTIDKEHUS COBPEMEHHOW XWMUYECKOW HAYKH U XUMHYCCKHX
TEXHOJOTHH JUIsl TOBBIMIEHUS COOCTBEHHOTO WHTEJJIEKTYyallbHOTO Pa3BUTHS B BBIOPaHHOM
po(heCcCHOHATTLHON e TeIbHOCTH;

* Memanpeomemubvix:
-ACTIONIb30BAHME  PA3NMUYHBIX  BUAOB  IIO3HABATENIFHOW  JESATEIBHOCTH U OCHOBHBIX
MHTEIUICKTYaJbHBIX oOmepanuii (MOCTaHOBKU 3a7aud, (OpMYyIUpOBaHUS TUIIOTE3, aHaIu3a M
CHHTE3a, CpaBHEHHUS, OOOOUICHHWS, CHUCTEMAaTH3allMH, BBIABICHHUS MPUYUHHO-CIEICTBEHHBIX
CBs3€H, MOMCKA aHAIOroB, (POPMYIMPOBAHUS BHIBOJIOB) JJISl PEIIEHUS MMOCTABIEHHOW 3a7auu,
NPUMEHEHHE OCHOBHBIX METOJOB TIO3HaHHUA (HAONIONEHHs, HAYYHOTO SKCIIEPUMEHTA) s
W3YYEHHUS PA3NUYHBIX CTOPOH XHMHUYECKMX OOBEKTOB M MPOIECCOB, C KOTOPHIMH BO3HHUKAET
HEOOXOIMMOCTh CTAIKMBATHCS B PO ECCHOHATBHOU cdepe;
- UCTOJb30BaHUE PA3IUYHBIX UCTOYHHUKOB JJIS MOJYYCHUS XUMUYECKOW MH(OpMAIMH, YMEHHUE
OLIEHUTHh €€ JIOCTOBEPHOCTh MJISi JIOCTIDKEHHSI XOPOIIMX pe3yIbTaToOB B MPO(heCCHOHATBLHON
chepe;

* NPEOMEMHbIX:
-c(popMHPOBAHHOCTH TMPEICTABICHUI O MECTe XMMHUU B COBPEMEHHOI Hay4yHOW KapTHHE MHpA;
MOHUMAaHUE POJIM XUMUU B (OPMHUPOBAHUU KPyro3opa W (PYHKIIMOHAIBHOH TI'paMOTHOCTH
YyeJioBeKa Ui PelIeHus MPaKTHUECKUX 3a7ay;
- BJIQJICHUC OCHOBOIIOJATAIONIMMH XHMHYECKUMHU TOHITHSIMH, TEOPUSMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHNE XUMUYECKOW TEPMUHOIOTHEH U CUMBOJIMKOM;
- BIAQJICHHEC OCHOBHBIMH METOJaMH HAYYHOTO TIO3HAHUS, WCIOJB3YeMbBIMH B XHUMUU:
HaOI0/IEHUEM, OMHMCAaHUEM, U3MEPEHUEM, HKCIIEPUMEHTOM; YMeHHe 00pabaThiBaTh, OOBICHATH
pe3yNBTAThl TPOBEJACHHBIX OIBITOB M JCJATh BBHIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH MPHUMEHSTH
METO/IbI TO3HAHUS TIPU PEIICHUU MPAKTHYECKUX 3a7a4;
- c(OpPMHPOBAHHOCTh YMEHHUS JaBaTh KOJMUYECTBEHHBIC OICHKH M TPOU3BOAMTH PAacUeThl MO
XUMHYECKUM (OopMyJiaM U YpaBHEHUSIM;
- BJIaJIeHUE MpaBUIaMHU TEXHUKU O€30MaCHOCTH MPH MCIIOJIb30BAHUHM XUMHUECKHUX BEIIECTB;
- chOpPMHUPOBAHHOCTh COOCTBEHHOW MO3UIMHM MO OTHOIICHHUIO K XMMHYECKON HH(OpMAINH,
MOJIy9a€MOU U3 PA3HBIX HCTOYHHUKOB.



* TUYHOCMHbLE PE3YIbMAmbl Peaiu3auuu nPoPamMmsl 60CHUMAHUA:
JIP 5 - otpaxawmmii cPOpMHUPOBAHHOCTH OCHOB CaMOpPa3BUTHUSI M CaMOBOCIIUTAHUS B

COOTBETCTBUM C OOIIEUYEIIOBEUECKUMHU IIEHHOCTAMH M MJeallaMH TI'Pa)JIaHCKOro OOIIEeCTBa;
TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSATENBHOM, TBOPUYECKOM U OTBETCTBEHHOM JESITEIBHOCTH.
JIP 10 - oTpakaromuii 5cTeTHUYECKOE OTHOLIEHHE K MHUPY, BKIIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOIIECHUH.



2. CTPYKTYPA U COAEP) KAHUE
YYEBHOI'OIIPEAMETA OVY/. 11
«XHUMUS»

2.1. O0beM y4eOHOIro nmpeaMeTa U BUAbI y4eOHOH padoThl

Bun yuyeoHoii pa6oTsl O0bem B yacax
O61bem o0pa3oBaTeIbHON MPOrPaMMBbl YUeOHOH TUCIUTITHHBI 144
TeopeTuuecKoe o0ydIeHme 98
MPAaKTUYECKUE 3aHATHS 40
camocTosITelIbHas paboTa 6
IIpomexyTounasi arrectauus B gopme IK3aMeHA




2.2. TemaTu4yeckuii IUIaH U coep:kanue ydeonoro npeamera OY 1. 11 «Xumus»

HanMeHoBaHue
pa3nesioB M TeM

Coaepxxanue yueOHOro MaTepuaJa u (pOPMbI OPraHU3ANNH AeATEIbHOCTH 00y4AI0IIHXCS

Oo0BeM
B yacax

Koabl TMYHOCTHBIX
pe3yJIbTaToB,
(opMupOBaHHIO KOTOPBIX
CIO0COOCTBYET 3J1eMEHT
NPOrpaMMbl

1

2

Pasnen 1. Opzanuueckas xumusn

Tema 1.1.
BBeaenue.

Conep:xanue yueOHOro MaTepuasia

14

1. llpeamer opranuyveckoid xumum. [loHsiTHE 00 OpraHMYECKOM BEIIECTBE U
opraHu4eckor xumuu. KpaTkuii ouepk UCTOpPUH pa3BUTHUSL OPTaHUYECKON XUMUHU.
Buramusam wu  ero kpymeHue. OCOOCHHOCTH CTPOCHHSI OPTaHUYCCKUX
COCIUHEHUH.

KpyroBopoT yrieposaa B npupose.

2. Teopuss cTpoeHMsi opraHm4deckux coenumHenuii A. M. DByriaeposa.
[Ipennoceuiku coznanus Teopuu crpoeHusi. OCHOBHBIE MOJOXKEHHSI TEOPUU CTPOEHUS A.
M. BbytiepoBa. XuMHuecKoe CTpOEHHE U CBOMCTBA opraHuyeckux Beuiects. [Tonsarue o6
nzomepun. CriocoObl 0TOOpaKeHUsI CTPOEHUST MOJIEKYJIbI ((hopMyIibl, MosienH). 3HAUEHUE
teopuu A. M. BytnepoBa [uid pa3BUTHsI OpraHMYECKONM XMMHHM M XUMHUYECKUX
IPOTHO30B.

3. Crpoenue atoma yriepoaa. Ilousitue o rubpuaumsanuu. CTtpoeHue arToma
yraepoaa. DNEKTPOHHOE O00Nako W OpOuTalb, S- M P-OpOUTAIU. ODJNEKTPOHHBIE U
aeKTpoHHOTrpaduueckue ¢GopMylibl aTomMa yriepoJa B OCHOBHOM U BO30YXJICHHOM
cocrosHUsAX. KoBanmeHTHass XuMHuecKas CBsi3b M €€ Kiaccudukamuss 1o cmocoly
nepeKpbrIBaHusl opOuTaneil (o- u m-cBsizu). [lonsTne ruOpuan3anuu. Pa3nudHbie THUIBI
rubpuamzanyu U (GopMa aTOMHBIX OpOHUTaNiel, B3aMMHOE OTTATKWBAHUE THUOPUIHBIX
opOuTaneil U UX PacroIOKEHWE B MPOCTPAHCTBE B COOTBETCTBUU C MHUHHUMYMOM
SHEepruu. ['eoMeTpusi MOJEKyn BemecTB, OOpa30BaHHBIX aTOMaMHU YIJepoja B
pPa3JIMYHBIX COCTOSIHUSIX THOPHUIU3AIUH.

4. Kinaccupukanusi opranudeckux coeauHenuii.Knaccudukamus oprannueckux
BEIIECTB B 3aBUCUMOCTH OT CTpOEHHs yrieponHoi nenu. [loHstrne ¢yHKIMOHATBHOMN
rpynnsl. Kinaccudukaius opraHndeckux BEIeCTB 10 TUIY (PyHKIMOHAIBLHOM TPYIIIBI.

5. OCHOBbI HOMEHKJIATYPBI OpPraHM4YecKHX BeulecTB.TpUBHAIbHBIC HA3BaHUI.
PanmonanbHass HOMEHKJIATypa Kak npeamectBeHHUIla HoMmeHkiatypsl [UPAC.

JIPS

7




Homenknatypa IUPAC: npunnunsl  0o0pa3oBaHUS — Ha3BaHWW,  CTapUIMHCTBO
(GYHKIIMOHANBHBIX TPYMN, WX 0003HadeHHe B mpedukcax u cyPpdukcax Ha3BaHUN
OpPraHUYECKUX BEIIECTB.

6. Tunbl XUMHYECKHMX CBsi3edH B OPraHUYeCKHX COEJIMHEHHMSIX M CIOCOObI MX
paspsiBa.Kinaccudukanusi  KOBJICHTHBIX  CBS3€M 1O DJIGKTPOOTPHUIIATEITHHOCTH
CBSI3aHHBIX aTOMOB, CIOCOOY TIEPEKPBIBAHUS OpOUTAICH, KPATHOCTH, MEXaHU3MY
obpazoBanusi. CBsi3b MPUPOJIbI XUMHUECKOM CBSI3M C TUIIOM KPHUCTAJUTMYECKON PEIIeTKH
BEIIECTBA U €ro (PM3MYECKUMHU CBOMCTBaMH. Pa3phlB XMMHUYECKOH CBS3M Kak IpoIiecC,
oOpaTHbIil ee 00pa3oBaHuI0. ['OMOIUTHYECKU U TE€TEPOTUTHUECKUNA pa3pbIBbI CBS3EH, UX
COTIOCTaBJICHHE ¢ OOMEHHBIM U JIOHOPHO-aKIECTITOPHBIM MEXaHU3MaMH MX 0Opa30BaHUS.
[ToHsiTHE CBOOOTHOTO paArKaia, HyKJIeOhUIbHON U IEKTPO(OUIHLHON YaCTHIIBI.

7. Kuaaccupukanuss peakuumi B opranmyeckod xumum.lloHstue o Tumax wu
MeXaHM3Max peakuuii B opranmyeckod xumuu. CyOctpar u peareHT. Knaccupukarus
peakiuii Mo HW3MEHEHUI0 B CTPYKType cyOcTpara (NpHCOEAMHEHHE, OTIICTJICHHE,
3aMelIeHue, H30Mepu3alus) W TUMYy peareHTa (paJuKalbHble, HYKICO(UIbHEIE,
anektpodmibHbie). Peakumm mnpucoenunenus (AN, AE), smumunupoBanus (E),
samemienust (SR, SN, SE), uzomepuzanuu. Pa3zHOBUIHOCTH peakluii Kaxaoro THMA:
THAPUPOBAHUE W  JIETHJIPUPOBAHHE, TaJOTCHHUPOBAHWE U  JerajoreHHpOBaHHE,
ruapaTanys M Jeruapartanus, THIPOTaJIOT€HUPOBAHHWE WU JAETUAPOTajoreHUpOBaHUE,
MOJTUMEPU3ALIHS u MOJIMKOHICHCALINS, MeperpymnmnupoBKa. OcobenHoctu
OKHUCJIUTEIIbHOBOCCTAHOBUTENBHBIX PEAKLIUN B OPraHMUECKON XUMHUHU.

Tema 1.2.
IIpenenbHbIe
YIJI€BOA0PO/bI.

Conep:xanue yueOHOro MaTepuasia

1. T'omonoruveckuii psix aaxanoB. Homenkaarypa. H3omepusi. Ilonarue o6
yrieBogopoaax. OCOOCHHOCTH CTPOCHHUS MPEACIbHBIX YIJIIEBOJOPOIOB. AJIKAHBI Kak
MPEACTABUTENIN MPEACIbHBIX YIJIEBOJAOPOJIOB. JIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYJIBl ME€TaHa WU JIPYTMX QJIKAaHOB. ['OMOJOTrMYECKUN psa U U30MEpHs
napadunoB. HopManbsHOe 1 pa3BeTBIEHHOE CTpOCHUE yraepoaHou nenu. Homenknarypa
aJIKaHOB M AJIKWJIBHBIX 3aMecTuTelied. du3nyeckue CBOCTBA aJIKAHOB. AJIKAHEBI B
IIPUPOJIE.

2. XHMHYeCKHE CBOHCTBA AJKAHOB. Peaknuu SR-Tumna: rajoreHupoBaHue
(padotet H. H. Cemenona), uutpoBanue 1o KonoBanoBy. MexaHu3sM peaxiuu
XJIOPDUPOBAaHMS alKaHOB. Peakuuu AerUApUPOBAHUS, TOPEHHS, KaTaIUTHYECKOTO
OKHUCJICHUsl ankaHoB. KpeKkWHr ajkaHoB, pa3NW4Hble BUBl KPEKWHTA, MPUMEHEHUE B




MMPOMBIINIJICHHOCTH. HI/IpOJII/IB 1 KOHBCPCHUA METaHa, U30MCpPHU3AlIUA AJIKAHOB.

3. Hwuxigoankanbl. ['oMosornyeckuii psAl M HOMEHKJIATypa LMKJIOAIKaHOB, HX
obmas ¢opmyna. IlonstTue o HampsbkeHMH UMKIa. [30oMepHus IMKIOAIKAaHOB:
MEXXKJIacCOBasi, YIJIEPOJHOro cKenera, reomerpuueckas. Ilomydenune u ¢usnueckue
CBOWCTBA IMKJIOAJKAHOB. XMUMHUYECKHE CBOMCTBA IUKIOANKaHOB. Crienugpuka CBOWCTB
LIMKJIOAJKAHOB C MaJbIM pa3MEpOM LMKJIA. Peaknuu npucoenuHEHUs U PaJuKaIbHOTO
3aMelEeHHUs.

B ToM 4ynciIe IPAKTHYECKHUX 3aHATHH

IIpakTHyeckoe 3ansaTue Nel. Ilpenenbusie yriesonopoast. H3omepusi.
HomenkJiatypa.

Tema 1.3.
9THJIEHOBBIE T
JIMeHOBbIE
YIJIeBOI0PO/bI.

Conep:xanue y4eOHOro MaTepuaJia

1. T'omosornyeckuii psix aJKEHOB. JJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIBl JTHJIEHa ¥ ajKeHOB. ['oMoyormueckuii psim u oOmias (Gopmyna ajakeHOB.
N3omepust 3STUIIEHOBBIX YIJIEBOJIOPOJAOB: MEXKKIACCOBAs, yIIEPOJHOTO CKENIETa,
MIOJIO’KEHUSI KPATHOH CBsI3H, TeoMeTpudeckas. OCOOEHHOCTH HOMEHKIIATYPhI STHICHOBBIX
YIJIEBOAOPOJOB, HA3BaHMS BAKHEMIIMX pauKaaoB. ODU3NYECKUE CBOMCTBA aJIKEHOB.

2. XuMHYeCKHEe CBOMCTBA aJIKEHOB. OJICKTPODWIBHBIH  XapakTep  peaKIui,
CKJIOHHOCTb K pEaKUUsM IPUCOECIUHEHUs, OKUCIEHMdA, Noiaumepusauuu. lIpaBuio
MapkoBHMKOBa M €ro 3JeKTpOHHOe OOOCHOBaHME. Peakuum ranoreHupoBaHMs,
TUIPOTaIOr€HUPOBAaHMSI, TUApaTaluy, ruipupoBanus. Mexannusm AE-peaxuuii. [lonstue
0 peakuusAx MNonMMepusanuu. l'opeHne ankeHoB. Peaknnym OKUCIEHHA B MATKHX H
XKecTKUX ycnoBusx. Peakuust Barnepa u ee 3HaueHue a5t oOHapy>KEHHsI HENpeAeTbHbBIX
YIJIEBOJOPOAOB, MOJTYUYEHHUS IIIMKOJICH.

3. Auakanumenbl. [loHstHe u KiaccuuKaUsg JTUCHOBBIX  YIJIEBOJOPOIOB IO
B3aMMHOMY PACHOJIOXKEHUIO KPaTHBIX CBsizel B MoJeKkyse. OCOOEHHOCTH IEKTPOHHOTO
U TPOCTPAHCTBEHHOTO CTPOCHUS COMNPSIKEHHBIX AUEHOB. [loHSATHE O M-31EKTPOHHOU
cucteme. HomeHknarypa [AHEHOBBIX YrieBOAOpoa0B. (OCOOEHHOCTH  XMMHYECKUX
CBOMCTB COINPSDKEHHBIX JIMEHOB KaK CJIEJICTBUE MX DBJIEKTPOHHOIO CTpoeHus. Peaknun
1, 4-npucoenuuenus. llomumepusanmst aueHoB. CnocoObl  TMOJMYyYEHHS] JTUEHOBBIX




yraeBonopoaos: pabotel C. B. JleGemeBa, amermapupoBaHue ankaHoB. (OCHOBHBIE
MOHATUS XUMHH BBICOKOMOJICKYJIIPHBIX COCAMHEHWH (HAa TIpUMepe MPOTyKTOB
MOJUMEPU3AIMKA  aTKEHOB, alKaJUeHOB W WX TaJOreHIIPOU3BOJIHBIX). MoHOMED,
MOJIUMED, PEAKIUS TOJUMEPHU3AINH, CTENICHh IOJUMEPU3AINN, CTPYKTYPHOE 3BEHO.
Tunsl MONMMMEPHBIX LENell JMHEWHble, pa3BeTBICHHbIE, cIIUThIe. [loHATHE O
CTEpPEOPEryJsIpHbIX TNosmMmepax. [lonmrmepsl TEpMOIUIACTHYHBIE M TEPMOPEAKTHUBHBIE.
[IpencraBnenne o racTtMaccax W 31actoMepax. [loMMATUIEH BBICOKOTO M HHU3KOTO
JlaBJIcHUsI, €ro cBoMcrBa W npuMmeHeHue. Karammzaropel  Llurnepa—Harra.
[Tonumponuiex, ero NpUMeHEHUe U CBOMCTBA. ["amoreHcoaepskamye moauMephbl:
tedoH, nonuBUHWIXJIOpU . Kayduyku HaTypanbHbli U cuHTeTHdeckue. CoronumMepsl
(OyTagueHCTUPOIBHBIN Kay4yK). Bynkanuzanus kaydyka, pe3uHa U 500HUT.

B ToM uuce NMPaAKTUICCKUX 3aHATHIA

2
IIpakTnueckoe 3ansitue Ne4. ITH/IEHOBbIE YIJI€BOAOPO/bI. 2
Tema 1.4. Coaep:xaHue y4eOHOro MaTepuaJia 6
AlleTHJIEHOBBIE
YIJIEBO/IOPOIbL. 1. T'omosioruyeckuii psii AJKHHOB. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
aneTusieHa U JAPYTuX alKuHOB. ['omorormueckwii psim u oOmias (opmyrna anKuHOB. 3
HomMmeHnkitatypa aneTuineHoBbIX yIiieBOAOpoAOB. M30Mepus MeKKIaccoBasi, yriaepoJHOro
CKeJIeTa, II0JIOKEHMS] KPaTHOM CBSI3H.
2. XuMnuyeckne CBOHCTBA AJKMHOB. XHUMHYECKHE CBOMCTBA M IPHUMEHEHUE
ankuHOB. OCOOEGHHOCTH pEaKIMil MPUCOCAMHEHHUS 10 TPOWHOM YIIIEpOa-yIIIepOTHON
cBsa3u. Peakumsa Kyueposa. IIpaBuiio MapKOBHMKOBAa IIPUMEHHUTENBHO K aLETUJICHAM.
[TonBu>KHOCTH aTOMa BOJOpOJa (KHCIOTHBIE CBOICTBAa ankMHOB). OKHUCIIEHUE aJIKHUHOB. 2
Peakuus 3enunckoro. IlpuMeHeHue aneTuaeHoOBbIX yriaeBoaopoaos. IlonuBruHmIanerar.
[Tonmyuenue ankuHoB. [lomyuenue aneTuieHa NUPOIU30M METaHa M KapOUTHBIM
METOJIOM.
B ToM 4yHciIe IPAKTHYECKUX 3aHATHH 2
IpakTnueckoe 3ansitue NeS. AJIKMHBI U AJIKAUEHbI. 2
Tema 1.5. Conep:kanne y4e6HOro MaTepuasa 14 JIP 10
ApomaTH4ecKue v
VIJIeBOIOPOIBL. 1. ApoMaTH4ecKue yriaeBoA0pPoaAbl. ['OMOJOTHYECKU psiji APEHOB. 2
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2. Ben3zon. benszon kak mnpeacraButenb apeHoB. Pa3BuTHe mpencTaBieHUN O
ctpoeHnn  Oenzona.  CoBpeMEHHblE  MpPEICTaBICHUS 00  DJIEKTPOHHOM  H
IPOCTPAHCTBEHHOM CcTpoeHuu Oens3ona. O0pa3oBaHHe apOMaTHYECKON TT-CHCTEMBI.

3. TI'omonorn Oen3zona. ['omonorum OeH3ona, MX HOMEHKIATypa, obmas ¢opmyna.
Homenknarypa [uisi AM3aMEIICHHBIX MPOW3BOJAHBIX O€H30J71a: OpTO-, MeTa-, mapa-
pacnoyiokeHue 3amectuteneil. Pu3nueckue cBOMCTBa apeHOB. XMMHYECKUE CBOICTBA
apeHoB. [lpuMepsl peakumii ANEKTPO(UIBHOTO 3aMEIIEHHs: TaJOr€HUPOBAHMS,
ankwivpoBanus (katanuzatopbl @punens -Kpadrca), HurpoBanus, cyiabPupoBaHUS.
Peakiuu ruapupoBaHus ¥ NpuUcoeIUHEHUs XIopa K 0eH30iry. OCOOEHHOCTH XUMHUYECKHUX
CBOICTB ToMOJIOroB O€H30j7a. B3anMHOe BIMSHHE aTOMOB Ha MpPUMEpPEe TOMOJIOTOB
apeHoB. OpueHTalus B peakuusx sjekrpoduiabHoro 3amenieHus. OpueHtantsl [ u 11
pona. [IpumMeHeHne 1 noyyeHue apeHoB.

4. OtaenbHble NPEACTABUTENN YIVIEBOAOPOAOB, cnenuduueckne cnocodbl MX
NoJy4yeHus1 M cBoiicTBa.llpuponHble HCTOYHMKM apOMaTHUYECKHUX YIJIEBOAOPOIOB.
ApomaTH3anus aJKaHOB M IUKJIOAJIKAHOB. AJIKMIMPOBaHUE OeH307a.

5. Ilpupoanble MCTOYHUKM YyriaeBoaopoaoB. Hedts. Haxoxaenue B mpupone,
coctaB U (uznueckue cBONCTBAa HePTH. TOIIIMBHOPHEPIeTUYECKOE 3HAUYE€HUE HEPTH.
[Ipombinnennas nepepadotka Hedtu. Pexktudukanus HedTH, OCHOBHBIE (pakiuu ee
pasfeneHusi, UX HCIONb30BaHWE. BTopuuHas mnepepaboTka  HEPTENPOAYKTOB.
Pextudukanuss masyra OpH yMEHBUICHHOM JaBieHUU. KpekuHr He(TenpomayKToB.
Pazmuunbie Bunmbl kpekwnra, paborsl B. T.lllyxoa. WM3omepuzamusi ajakaHOB.
ANKUTUpOBaHME HEMPENEeNbHBIX  YIJIEBOJOPOJAOB. Pu(GOpMHHT  HEpTENpPOIYKTOB.
KauectBo aBTOMOOMIBHOrO TOmIMBa. OkTaHOBOe 4HuCiO. [IpupoaHBIi W MOMYTHBIN
HeTsAHOM Ta3bl. CpaBHEHUE COCTaBa MPUPOJIHOTO M MOMYTHOTO ra30B, UX MPAKTUYECKOE
ucnosibzoBanue. KameHnHb1il yronab. OCHOBHBIE HAIPABJICHUS UCIIOIb30BAHUS KAMEHHOTO
yriisi. KokcoBaHMe KaMEHHOro yruisl, BaKHEWIIME NPOIYKTbl 3TOTO IPOILECCA: KOKC,
KAMEHHOYIOJIbHAsi CMOJIa, HajacMmoJbHasg Boja. CoeauHEHus, BbLACIAEMbIE U3
KAMEHHOYIOJIbHOM  CMOJIbl.  IIpOaykTel, Tmomy4daemble M3  HAJACMOJIBHOW  BOJBI.
DKOJIOTHYECKHE ACTEKThl JOOBIYM, NMepepadOTKU U KCIOJIB30BaHUS TOPIOYHX
HCKOIIaeMBbIX.

6. I'eHeTnyeckasi B3aHMOCBA3b YIJIeBOAOPOAOB.I'cHeTHYECKAs CB3b MEXKIY
TUIIAMH  YIJIEBOAOPOJOB. YTJIEBOLOPOABI M MX Mpous3BoaHble. (CpaBHUTENIBbHAS
XapaKTEPUCTUKA XUMUYECKUX CBOMCTB.
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B ToM umciie mpakTHYeCcKUX 3aHATHI

I[pakTuyeckoe 3ansaTHE N26. ApoMaTHUYeCKHE YIJIeBOAOPO/bI.

Tema 1.6.
II'mapokcuibHbIE
COeMHEeHMUH.

Coneprxanue yue0HOro MaTepuajia

14

1. IlpeaenbHble OAHOATOMHBIC CHUPTHI. ['oMoJsiorMueckuit psin, H30Mepus,
HOMEHKJIATYpa, NpuMeHeHHe cnupToB. CTpoeHHe U KiacCU(UKALUS CIUPTOB.
Knaccudukanus cnipToB Mo THUITy YIJIEBOJOPOIHOTO pajMKalla, YACITY TMIPOKCHIbHBIX
TPyl U TUIIy aTOMa YIJIEpoJa, CBA3aHHOTO C THAPOKCUIIBHON ITPYIIION. JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE TMAPOKCHUIBHOM I'pyIIbl. BiMsgHME CTpOEHUs CHUPTOB Ha
ux (puznyeckue cBoicTBa. MeXMOIIEKYIIpHas BOAOPOAHAs CBA3b. [ oMooruueckuii psa
IpeebHBIX OJHOATOMHBIX CIUPTOB. M30Mepust 1 HOMEHKJIaTypa aJIkaHOJIOB, UX 0o0mIas

dbopmya.

2. XuMHYecKHe CBOHCTBA MpeleJbHbIX OJHOATOMHBLIX CHHMPTOB. XHMHUYECKHE
CBOICTBa alkaHONOB. PeakiroHHas cmocOOHOCTh MPEAETbHBIX OJHOATOMHBIX CIIUPTOB.
CpaBHEHHE  KHCIOTHO-OCHOBHBIX CBOWCTB  OpPraHMYE€CKHX W  HEOPraHWYECKUX
coenuHeHNH, coaepxkamux OH-rpynmy: KHCIOT, OCHOBaHUH, aM(OTEPHBIX COEAMHEHUN
(Bompl, ciupToB). Peakiuu, moaTBepKAArONTNE KUCIOTHBIE CBOWCTBA CIIUPTOB. Peakiim
3aMElIeHUs] THAPOKCUIBHOM TIpymmbl. MexXMONeKyJsipHas JAeruAparanus CHUPTOB,
ycinoBusi oOpa3oBaHust TPOCThIX dAdupoB. CroxkHbIE >(PUPHI HEOPraHUYECKUX U
OpPTaHMYECKUX KHUCIOT, peakuuu HdTepudpukanuu. OKUCICHHEe U  OKUCIHTEIhHOE
neruaprupoBaHue cnmupToB. CIIOCOOBI TOMYYCHHS] CIIUPTOB. [ MAPOIU3 TallOTCHATKAHOB.
['uaparanus ankeHOB, YCJIOBUS €€ TpoBeleHHs. BoccraHoBieHne KapOOHUIBHBIX
COEeIMHEHUN.

3. MHoroaromuble ciupThl. M30Mepust 1 HOMEHKIIaTypa IPEACTABUTENEH IBYX- U
TPEXAaTOMHBIX CIIHPTOB. OCO6€HHOCTI/I XUMHYECKUX CBOMCTB MHOI'OAQTOMHBIX CIIUPTOB,
UX Ka4eCTBEHHOE OOHAPYKECHHE.

4. ®eHoabl. DJCKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHHe ¢eHona. BzaumHoe
BIIUSIHAE apOMAaTUYECKOTO KOJbIA U THAPOKCHUIBHOW TPYIIbl. XUMHYECKHE CBOWCTBA
deHona kak (QyHKIMS €ro XUMHYECKOro CTpoeHus. bpomupoBanue ¢eHona
(kauecTBEHHAss peakius), HUTpOBaHWE (NMMUKPUHOBAs KHCJIOTa, €€ CBOWCTBA U
npumeHeHue). OOpa3oBaHHe OKpalIeHHBIX KOMIUIEKCOB ¢ moHoM Fe3+. IlpumeneHue
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deHnoma.

5. OtnejbHBIE NPEACTABUTENH MNpeNeJbHBIX OJHOATOMHBIX H MHOI0ATOMHBIX
CIMPTOB, cnenuduYecKue crnocodbl MX MOJYy4YeHHs1 M CBoOMcTBa. buonorndeckoe
neiicteue MetaHona. Crenuduueckue CcHnocoObl TMONYyYEHUs STHIOBOIO CHHpTA.

®duznosnornyeckoe naecTeue 3TaHona.OTneNabHbIe MNPEACTABUTENN: 3TUIICHTIIUKOIb, 2
JIMIIEPUH, CIIOCOOBI UX TMOMYy4YeHUs, mpakTudeckoe npuMmenenue.llonydenne denona B
MIPOMBIIIICHHOCTH.
B Tom unciie NPpaKTUYECKUX 3aHATHI 4
[MpakTuyeckoe 3ansaTue Ne§. IlpenesbHble 0IHOATOMHBIE CIIUPTHI. 2
IIpakTH4eckoe 3anaTHEe Ne9. U3ydyeHue cBOCTB IVIMIEPHHA. 2
Tema 1.7. Conep:xanue y4eOHOro MaTepuaJia 8
AJIbIeTHIBI 1 1. Aapaeruanl. ['omonormyeckue psiasl anbaerugoB. IloHATHE O KapOOHUIBHBIX
KETOHPL. COCIMHECHMSX. DJIEKTPOHHOE CTpOEHUE KapOOHMIBbHOW Tpynmnbl. W3omepus wu
HOMEHKIIaTypa anpAerufoB. @Ousnueckre CBONCTBa KapOOHWIBHBIX COEIUHEHHI.
XWMHYECKHE CBOWCTBA albACTHUIOB. PeakimoHHass CrmOCOOHOCTh KapOOHWJIHHBIX 2
coelMHEeHMM. Peakuiuyu OKHUCIIeHUs albJeru10B, KAUeCTBEHHbIE PEAKIIMK HA aJIbJICTHIHYIO
rpyminy. Peakiiuu nonukoHaeHCcauu: oopa3oBanue peHoa0PpopManbIerHIHBIX CMOJT.
[TpumeHenne 1 mosrydeHrue KapOOHUIBLHBIX COSTUHEHUH.
2. Keroubl. [omonoruueckue psiapl KeToHoB. [loHsTHEe ©0  KapOOHMIBHBIX
COCIMHEHMIX. ODJIEKTPOHHOE CTpOeHHE KapOOHWIbHOW rpynmbel.  M3omepuss u
HOMEHKJIaTypa KeTOHOB. Pu3nyeckue CBOICTBA KapOOHHWIBHBIX COETUHEHHI. 2
XWMHYECKHE CBOMCTBA KETOHOB. PeakiMoOHHas  CHOCOOHOCTh  KapOOHMIIBHBIX
coenHeHHN. [IpuMeHeHne 1 nojydeHne KapOOHUIIBHBIX COSAMHEHUH.
3. OtnenbHble TNPEACTABUTENN AJbJETHA0B M KETOHOB, cneunduyeckue
crmocodbl WX MoJiydyeHHss W cBoiicTBa.llpuMeHeHre M moNydeHHE KapOOHWIBHBIX
coenmuHeHU. [lpuMeHeHne anbIeruIoB W KETOHOB B OBITY M IPOMBIITUICHHOCTH. P
Anpneruzipl M KeTOHbI B mpupone (3¢upHble Macna, ¢epomonsl). Ilomydenue
KapOOHWMJIBHBIX COEAMHEHUI OKHCIICHUEM CITUPTOB, THApATalliel aJKWHOB, OKHCICHUEM
YIJIEBOJOPOJIOB.
B Tom unciie NPpaKTUYECKUX 3aHATHI 2
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IpakTnueckoe 3ansitue Nel(. M3omepusi 1 HOMEHKJIATYpa aJIbJerHA0B U KETOHOB.

Tema 1.8.
KapOonoBble
KHCJIOTBI U HX
NPON3BOJHBIE.

Conep:xaHue yueOHOro MaTepuaJia

12

1. KapOoHoBble KHCJIOTBI. [‘OMoOrMYecKuil psA  NPEdesbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCHOT. [loHATHE O KapOOHOBBIX KHCIOTaX M MX KJIacCHU(PUKAIUSL.
OJNEeKTpOHHOE UM IPOCTPAHCTBEHHOE  CTPOCHHE  KapOOKCHIIbHOM IpyMIIbL.
l'omonoruueckuit  psii  MpeleNbHBIX  OJHOOCHOBHBIX  KAapOOHOBBIX — KHCIOT, UX
HOMEHKJIaTypa M H30Mepus. MexXMoJeKyIspHble BOJOPOJIHbIE CBSA3U KapOOKCHIIbHBIX
IpyIIl, UX BIHUSHUE HA GU3NYECKUE CBOMCTBA KAPOOHOBBIX KUCIIOT.

2. Xumu4yecKkHe CBOHCTBAa KapOOHOBBIX KHCJOT. Peakuuu, WUIIOCTpUpYOMNe
KHCJIOTHbIE CBOMCTBA M MX CpPaBHEHME CO CBOMCTBAMHU HEOPTaHUYECKUX KHUCIOT.
OO0pazoBanne (YyHKIIMOHATBHBIX NPOM3BOJHBIX  KapOOHOBBIX KHCIOT. Peakuuu
TepuPUKaAMUA. AHTUAPUABI KapOOHOBBIX KHUCJIOT, MX IOJIyY€HHE U IPUMEHEHHUE.
Crioco0b1 nosryueHust KapOOHOBBIX KUCIIOT.

3. OtaejbHble NpeaCcTABUTENM KHUCJIOT.OTIEIbHBIE MPEICTaBUTEIN " 150:¢
3HaueHue. OOmmMe crnocoObl TMOJMYYCHHs: OKHUCICHHE aJKaHOB,AJIKEHOB, MEPBUYHBIX
CIIUPTOB, aJBACTUIIOB. BaxHeWIme TNpencTaBUTENd KapOOHOBBIX  KHCIIOT, WX
Ouosoruueckast poJib, CrernupuIeckre crmocoObl MOTY4YeHHs, CBOWCTBA U MPUMEHEHUE
MYypPaBbUHOM, YKCYCHOM, NAJIBMUTUHOBOW U CTEApUHOBOW; aKpUJIOBOM M METAKPHUIIOBOM;
OJICMHOBOM, TUHOJIEBOM M JIMHOJIEHOBOM; IIIaBEICBOM; OEH30MHOM KUCIOT.

4. Cnoxuble 3¢upbl.CTpoeHHE U HOMEHKJIATypa CIOXHBIX 3(PHUPOB, MEXKKIACCOBas
U30MepHust ¢ KapOOHOBBIMM KHciaoTaMH. CrocoObl MOTYYECHHUSCIOXKHBIX A(PHPOB.
OOpatumocTh peaknuu dTepupUKAd ¥ (PAKTOPHl, BIUSIONMIAE HA CMEIICHUE
paBHOBecHs. OOpa3zoBaHue CIIOKHBIX noyndupos. [lonmurTunenrepedranar. JlaBcan kak
IPEJICTaBUTENIb CHUHTETUYECKUX BOJIOKOH. XHUMHUYECKHE CBOMCTBA U IPUMEHEHHE
CJIO’KHBIX 3(hHpOB.

5. Kupbl.)Kupsl kak cinoxHsle d¢upsl raunepuHa. KapOoHOBbIE KHCIOTHI,
BXOJUIIIME B COCTaB JKUPOB. 3aBHCHMOCTh KOHCHUCTEHLIMH >KMPOB OT HMX COCTaBa.
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XHUMHYECKHE CBOWCTBA KUPOB: T'MAPOJIM3, OMBUIEHHE, TMApPUpPOBaHUE. buonornveckas
pOJIb KUPOB, WUX HCHOJIB30BaHHE B OBITY W MNPOMBIIUIEHHOCTH. Coiln KapOOHOBBIX
kuciaoT. Meuta. CriocoObl MOTy4YeHHs CoJieil: B3aMMOJeiicTBiEe KapOOHOBBIX KHCIOT C
METaJUlaMH, OCHOBHBIMH OKCHJAMH, OCHOBAaHUSMH, COJISIMHU; IIEJIOYHOM THUIPOIIU3
CIOXHBIX 3(upoB. XHUMHUYECKHE CBOMCTBA coJied KapOOHOBBIX KHCIOT: THIPOJIH3,
peaknuu MOHHOTO oOMeHa. MblTa, CYITHOCTh MOOIIEro AeicTBus. OTHOMIEHUE MbLIa K
xecTkoi Boje. CuHTeTnueckue morwiue cpeactsa - CMC (merepreHTsl), UX
MIPEUMYIIECTBA U HEJIOCTATKHU.

B ToM umciie mpakTHYeCKUX 3aHATHIA

I[IpakTnueckoe 3anaTue Nel4. KapooHoBbIe KHCJIOTBI.

Tema 1.9.
YriieBoasbl.

Conep:xanue y4eOHOro MaTepuaJia

1. VYraeoabl. Monocaxapuabl. Ilonatue 00 yrieBomax. Kiaccudukarms
yIJIeBOJOB. MOHO-, M- W MOJUCaXapupl, IPEICTABUTENN KaXJAOW IPYMIbl YIJIEBOJIOB.
Buonornyeckass poyib yrieBoJOB, MX 3HAUY€HHE B JKM3HM YEJIOBEKa M OOIIECTBA.
CrtpoeHue u omnrtuyeckas H30MepHsi MOoHocaxapuioB. Mx kmaccuduxanus mo yucmy
aTOMOB yTJepoja 1 npupoze kKapooHmIbsHOHU Tpymnsl. opmynsr @uiepa u Xeyopea ams
M300pakeHHsI MOJIEKYJT MOHOcaxapuaoB. OtHecenue 16 moHocaxapunoB k D- u L-psiy.
Baxneiimue npencraButenu MoHO3. ['1IOK03a, cTpoeHHE €€ MOJNEKYJbl U (hU3HUecKue
cBoiicTBa. TayroMepus. XMMHYECKHE CBOWCTBA TJIFOKO3bI: PEAKIUU MO albIAETHIHOMN
rpymme («cepeOpsHOro 3epKajia», OKHCIEHHE Aa30THOW KHCIOTOW, THAPHUPOBAHUE).
Peakium TIOKO3bI Kak MHOIOATOMHOTO CHUPTA: B3aUMOJEHCTBHE TIJIFOKO3BI C
ruapokcunom menu (II) mpu xoMHaTHON TeMieparype U HarpeBaHuu. PasnuuHble THIBI
OpoxeHust (CIUPTOBOE, MOJIOYHOKHCIIOE). [ JTroKko3a B mpupoae. buomornueckas poib u
IpUMEHEHUE TINIIOKO3bl. DpyKTo3a Kak H30Mep IUOKO3bl. CpaBHEHUE CTPOCHMS
MOJIEKYJIbl M1 XUMHUYECKHX CBOMCTB IUIIOKO3bI U (PpyKTO3bl. DpyKTO3a B MPHUPOJAE U €€
Oouonoruueckass poib. IleHto3sl. Pubo3za u ge3okcupubo3a Kak MpeacTaBUTENN
anbA0NEeHT03. CTpOEHUE MOJIEKYL.

2. JMucaxapuabl. Ilonucaxapuabl. Ctpoenue nucaxapunoB. Crnocod cousieHEeHHs
uKII0B. BoccTanaBnuBaromye U He BOCCTaHABIIMBAIOIIME CBOICTBA NHCAaXapUAOB Kak
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CleNCTBUE cowleHeHMs Lukiaa. CTpoeHMe M XMMHMYECKHE CBOWCTBA Caxapo3bl.
TexHoIOrMYeCKne OCHOBBI NIPOU3BOJCTBA caxapo3bl. JIakTo3a M MaJIbTO3a KaK M30MEpPBI
caxapo3bl. Obmiee cTpoeHue noaucaxapuaoB. CTpoeHHe MOJIEKYIbl Kpaxmalla, aMHuiIo3a
U aMUJIONEKTUH. Pu3HuecKue CBOMCTBA Kpaxmaia, €ro HaxOXICHUE B IPUPOJE U
Ouosiornueckass poib. [nMkoreH. Xumuuyeckue cBoiicTBa Kpaxmana. CTpoeHue
JJIEMEHTAapHOIO 3BEHA LEJUIIOJIO3bl. BiusHMEe CTpoeHHWs MOJIMMEpPHOM LENH Ha
¢du3nuecKkue U XMMHUUYECKUE CBOMCTBA 11e/UTI003bl. [ Maponn3 nemnono3sl, oopa3oBaHue
CIIO)KHBIX 3(HUPOB C HEOPraHWYECKHUMH M OpraHMYeCKUMH Kuciotamu. [loHsarue 00
HCKYCCTBEHHBIX BOJIOKHAX: alleTATHOM LIEJIKE, BUCKO3e. HaxoxxaeHnue B npupone u
Ouosiornueckas poJsib HeJI0103bl. CpaBHEHHE CBOMCTB KpaxMalla U IeJUTIOJI036I.

B ToM uMciie npakTHYeCcKUX 3aHATHIA

IIpakTnyeckoe 3ansaTne Nel7. CBoiicTBa IVIIOKO3bI U KpaxmaJa.

Tema 1.10.
AMMHBI.
AMHMHOKHCJIOTBI.
beakn.

Coneprxanue y4e0HOro MaTepuajia

14

1. Amunbl. Krnaccuduxamus u  uzomepuss amuHoB. [loHsiTHE 00 amuHax.
[lepBuuHbIe, BTOpUYHBIE M TpPETUYHbIE aMuHBI. Knaccudukamus aMHHOB IO THUITY
YIJIEBOAOPOJHOTO pajivKaia U YUCIy aMHUHOTPYIN B MOJIEKyJie. ['oMonornueckue psijbl
NpeeNbHBIX AMU(PATUISCKUX U apOMATUYECKHX aMHHOB, M30MEpHsl U HOMEHKIATypa.
XUMUYECKUE CBOMCTBAa AMUHOB. AMHHBI KaK OPraHMYE€CKHE OCHOBAHMS, UX CPABHEHUE C
aMMHUAKOM U JPYTMMH HEOPraHUYECKHMMH OCHOBaHUAMH. CpaBHEHHME XUMHUYECKHUX
CBOMCTB anupaTHYecKuXx W apoMarndeckumx amuHOB. (OOpa3oBaHHME  aMHJIOB.
AnunuHoBble Kpacutenu. [loHsTHe o cuHTeTHMYecKuX BoJOKHax. llommamuael u
MOJIMaMUJIHbIE CHHTETHYECKHE BOJIOKHA. [I[pumenenne u nonyuenne aMuHoB. [lonyyenue
amuHoB. Pa6ots! H. H. 3unnna.

2. AmuHokucjaorblLIloHsITHE 00 aMHUHOKHCIOTaX, WX KiIacCH(UKAIUSI W CTPOEHHE.
Onrtuyeckas u30Mepusi 0-aMUHOKHCIIOT. HoMeHkaTypa aMuHOKUCTOT. J[BOMCTBEHHOCTh
KUCJIOTHO-OCHOBHBIX CBOWCTB AMUHOKHUCJIOT W €€ NpPUYUHBL. bBUIonsipHbie HOHBIL.
Peakuun xonpeHcanuu. llentuanas cBsizb. CHUHTETHUECKHME BOJIOKHA: KaIllPOH,3HAHT.
Knaccudukanus BonokoH. [lonyueHrne aMUHOKHUCIIOT, UX PUMEHEHHE U OMOJIorHyecKas
byHKIHS.

3. Beaku. benku xak npupoassie nonuMepsl. [lepBuunas, BTopuuHas, TpeTUYHas U
YETBEPTUYHASI CTPYKTYpPHhI OenkoB. OuOpUIUIsipHBIE U TI00YIspHbIE OeTKU. XUMUYECKUE
CBOIicTBa O€JIKOB: rOpEHNUE, ACHATypalus, THIPOIN3, KAUeCTBEHHbIE (LIBETHBIC) PEAKIIHIH.
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buonornyeckne QyHKnmMm OenKoB, WX 3HaYeHWE. belIKM Kak KOMIIOHEHT ITHIIH.
[Tpo6siema 6eTKOBOTO TOJIOAAHNS U TyTH €€ PELIeHHUS.

4. Buosornyecku akTuBHble BemecTBa. @epmenTsl. [loHsTHe 0 pepmMeHTaxX Kak O
OMOJIOTMYECKHUX KaTamu3aTtopax 0elKkoBoi mpupoabl. OCOOEHHOCTH CTPOSHHS U CBOMCTB
B CPaBHCHMHM C HEOpPraHMYECKMMH KaTanu3aTopamu. Krnaccudpukamus ¢(epMeHTOB.
OCOOEHHOCTH CTPOEHUSI W CBOWCTB (DEPMEHTOB: CEICKTUBHOCTh U 3(P(HEKTUBHOCTD.
3aBUCUMOCTh AKTHUBHOCTH (pepMeHTOB OT Temmeparypsl u pH cpenpl. 3HaueHue
(depMEeHTOB B OMOJIOIMM U NMPUMEHEHHE B NMPOMBbIIUIEHHOCTH. Buramunsl. [lonstue o
BuTamuHax. Ux knaccudukanus u oOo3HaueHue. Hopma moTpeOieHHs BUTaMHHOB.
BonopactBopumsie (Ha npumepe ButaMmunoB C, rpynnsl B u P) u sxupopactBopumslie (Ha
npumepe ButaMuHOB A, D u E). ABUTaMHHO3BI, TUIIEPBUTAMUHO3BI U THIIOBUTAMUHO3HI,
ux npopunaktuka. ['opmonsl. I[loHsiTHe O rOpMOHax Kak OWOJIIOTMYECKH AaKTHUBHBIX
BEUIECTBAX,  BBIIOJHAIOMUX  AHAOKPUHHYIO  PETYJSILUI0  SKU3HEAEATEIbHOCTU
opranu3moB. Kiaccudukamusi ropMOHOB: CTEpOUAbI, MNPOU3BOAHBIE AMHHOKHCIIOT,
HOJIMIENTHIHbIE U OenKoBble TOpPMOHBI. OTHeNnbHbIE MPEACTABUTENIN: 3CTPAIHOI,
TECTOCTEPOH, MHCYJNHH, anapeHanuH. JlekapctBa. IloHdaTtne o J5ekapcTBax Kak
XUMHOTEPANeBTUYECKUX  MpemapaTax. KpaTkue  HCTOpUYECKHE  CBEICHUS O
BO3HHKHOBEHHMH ¥ pa3BUTHH XUMHOTEpamuu. ['pynmel JIeKapcTB:  Cyib(aMuabl
(cTperniroru), aHTUOMOTHKY (TMIEHUIWIJINH), aHTUMMUPETUKH (ACUPHUH), aHAIBI€TUKH
(ananprun). MexaHu3M AEMCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX MpENapaTroB, CTPOCHUE
MOJIEKYJI, IPOTHO3UPOBAHUE CBOMCTB Ha OCHOBE aHAJIM3a XUMHYECKOIO CTPOCHHS.
AHTHOWMOTHKH, WX KiIacCU(UKAIUs TO CTPOCHUIO, THUIY H CICKTPY JEHCTBHUSA.
be3omnacHble crnocoObl MPUMEHEHUS, JIEKapCTBEHHBIE (POPMBI.

5. IHonumepsl. Heoprannueckue nonumepsl. IlosmMepsl - mpocTsie BemECTBa C
ATOMHOM KPUCTAJUTMYECKON PEIIETKOM: aJuIOTPOIHbIC BUAOU3IMEHEHHs yriiepoaa (aimas,
rpadur, kapouH, QysiepeH, B3aMMOCBI3b THOPUAN3AIIHN OpOUTaIel y aTOMOB yriepojaa
C TPOCTPAHCTBEHHBIM CTPOCHHEM AJUIOTPOIHBIX MOIU(HUKAIMIA); CEJIeH U TeTyp
LEMOYEYHOTO CTpoeHus. [loauMepsl - CII0KHBIE BEMIECTBA C AaTOMHOM KPUCTAIIMYECKOU
pEIIeTKOM: KBapll, KpeMHe3eM (JIMOKCHUIHBIE COCIWHEHUS KpPEeMHUS), KOPYHI (OKCHI
QATIOMHUHUS) U QTIOMOCUJIMKATHI (MIOJIEBBIE IIMATHI, CIIOJA, KAOJIWH). MuUHepansl |
ropubie nopoapl. Cepa uiactuueckas. MuHepajlbHOE BOJOKHO - acOecT. 3HaueHue
HEOPraHUYECKUX MPUPOIHBIX MOIUMEPOB B (OPMUPOBAHUU OJHON M3 T€OJOTHMUYECKUX
obosouek 3emuu - mutochepsl. Opranmyeckue mosmMepbl. CrocoObl WX TOTYUYSHUS:
peakluMy MOJIMMEpU3allMi W peakuuu NoJuKoHJeHcauud. CTPYKTypbl MNOJHMMEPOB:

17




JVHEWHbIE, Pa3BETBICHHbIE M MPOCTpPaHCTBEHHbIE. CTPYKTypUpPOBAHHE TOJHMEPOB:
BYJIKAHM3AIHMs KaydyyKOB, NyOlieHHEe OElIKOB, OTBEP)KIACHHE IMOJUKOHICHCAIIMOHHBIX
nonuMepoB. Knaccudukaius noTuMepoB MO pa3TUYHbIM IPU3HAKAM.

B Tom umciie NpaKTHYECKUX 3aHATHH

IIpakTnueckoe 3ansitue Nel8. AMUHBI M AMMHOKHUCJIOTBI.

HpaKTI/I‘leCKOC 3ansaTue Nel9. Kucnoponocozlepmamne OpPraHn4e€CcKue CocIMHCHUS.

Pa3zoen 2. Oowan u neopzanuueckan Xumus.

50

Tema 2.1.
XuMus — HayKa
0 BellleCcTBAax.

Conep:xanue yueOHOro MaTepuasia

28

1. Xumusa — Hayka o BemecTtBax. CocraB BemiecTBa. XHUMUYECKHE DIIEMEHTHI.
CnocoObl CyIIECTBOBAHUS XUMHYECKHX JJIEMEHTOB: aTOMbI, IPOCTbIE U CJIOXHbBIE
BellecTBa. BelecTBa NOCTOSIHHOIO M INEPEMEHHOIO COCTaBa. 3aKOH IIOCTOSIHCTBA
cocTaBa BelllecTB. BemiecTBa MOJEKYJISIPHOrO U HEMOJIEKYJISIpHOTO cTpoeHus. CrocoObl
0TOOpaKEHHUS MOJIEKYJI: MOJICKYJIAPHBIE U CTPYKTYpHBIE (DOPMYJIBI; MIAPOCTEPIKHEBBIE U
MmaciitabHble npocTpancTBeHHble (CtioapTa-bpurneba) mozenu monexyin. M3mepenue
BelecTBa. Macca atroMoB U MOJeKyld. ATOMHas eAuHHIla Macchl. OTHOCHUTENbHBIE
aTOMHas U MOJIeKyJsipHas Macchl. KonnuecTBo BelecTBa M €QUHMIIBI €T0 W3MEpPEHUS:
MOJIb, MMOJIb, KMOJIb. YUucio ABoragpo. MounspHas macca. ArperaTHble COCTOSIHUSA
BelleCcTBa. TBepaoe (KpUCTAUTMYECKOe U amMopdHOe), KUAKOE U Ta3000pa3HOe
arperaTtHble COCTOSIHMSI BELIECTBA. 3aKOH ABOraJpo U €ro cieAcTBus. MosspHblil 00beM
BEUIECTB B ra3000pa3HOM cocTOSSHUU. OObEIMHEHHBIN Ta30BbI 3aKOH M YpaBHEHHE
MenpeneeBa-Knaneiipona. Cmecu Bemiect. Pasznnumns Mexny cMecs MU U XMMUUYECKUMU
coequHEHUsIMH. MaccoBass ¥ OOBEMHasl JIOJM KOMIIOHEHTOB cMecu. Hekoropsie
BEIIECTBA KOJIMYECTBOM B 1 Mojb. Mojesib MOJIsIpHOro 00bemMa ra3os.

2. Ilepuoauyeckuii 3akoH U Ilepuoanyeckasi cucreMa XMMHUYECKHX 3J1€MEHTOB
. U. MenpeneeBa. OTKpbITHE NEPUOIUYECKOr0 3aKoHa. IIpeArnochbulky: HaKOIUJICHHE
¢axTonoruyeckoro marepuana, padbotsl npeamectseHHUKOB (M. B. [leGepeiinepa, A. D.
[Hankyprya, k. A. Hsronennca, JI. FO. Meliepa), cve3n xumukoB B Kapicpys,

18




nuyHocTHhle KaudectBa J[. WM. MengeneeBa. Otkpeite JI. WM. MenneneeBbiM
[Iepuognueckoro 3akonHa. llepuogumyecknii 3akOH M CTpoeHHME aroMa. M30Tomsl.
CoBpeMEHHOE TIOHSATHE XUMHUYECKOTO dJIEeMEHTa. 3akoHoMmepHOcTh [.  Mo3znu.
CoBpemennas opmynupoBka I[lepuonndeckoro 3akona. [lepuomudeckas cuctema u
ctpoeHue aromMa. DU3NYECKUH CMBICI TOPSAKOBOTO HOMEpa 3JIEMEHTOB, HOMEPOB
rpynnsl 1 nepuona. [lepuoanyeckoe M3MEHEHUE CBOWCTB AJIEMEHTOB: pajilyca aToMa;
SHEPIUM MOHM3ALUU; IEKTPOOTPULIATENbHOCTH. [IpUUMHBI U3BMEHEHUS] METAJUTMYECKUX
Y HEMETATMYECKUX CBOMCTB JIEMEHTOB B IPYIINAX U MEPHOJIaX, B TOM YUCIE OOJBIINX
u cBepxOonpmuxX. 3HaueHue Ilepumoamueckoro 3akoHa u Ilepwogudeckoit cHUCTEMBI
xumuueckux sneMeHTtoB JI. WM. MenaeneeBa 1 pa3BUTHS HAayKH W I[OHUMaHUSA
XUMUYECKON KapTUHBI MUPA.

3. Crpoenue atoma. ATOM - CJOXHasg dvacTula. Jlokas3aTenbcTBa CIIOAKHOCTH
CTpOCHHsI aTOMa: KaTOJHbIe M PEHTIeHOBCKUE JIyud, (POoT0d(PPEeKT, paarnoaKTUBHOCTD,
anektponu3. [Inmanerapuas moaens aroma 3. Pesepdopna. Crpoenne aroma o H. bopy.
CoBpeMeHHBIE MPEACTABIEHUS O CTPOEHUU atoma. KopmyCKyJIsIpHO-BOJIHOBON Tyallu3M
yactul Mukpomupa. CocraB aToMHOro s1pa. HykiaoHbI: TpoTOHBI U HEUTPOHBI. M30TOIIEI
U HYKIUABL. YCTOMYUBOCTH sAep. ONEKTpoHHas o0ojodyka artomoB. [loHsatme 00
JNIEKTPOHHOM OpOUTanu W SJIEKTpOHHOM obiake. KBaHTOBBIE uMca: TIABHOE,
opburanbHoe (MM0O0YHOE), MAarHUTHOE M CIHMHOBOE. PacmpeznencHue >JIEKTPOHOB I10
HHEPTEeTUUECKUM YPOBHSAM, TOIYPOBHSAM M OPOUTAISIM B COOTBETCTBHM C MPUHIUIIOM
HauMEHbIIEeH »HHepruu, npuHounom Ilaymu wu npaBwiom ['yHma. DneKTpOHHBIE
KOH(UTrypaluyu aTOMOB XUMHUYECKHX DJIEMEHTOB. BajeHTHBIE BO3MOKHOCTH aTOMOB
XUMHUYECKUX 3JIEMEHTOB. DJIEKTPOHHAs KiacCu(UKALNUg XUMHUUECKUX 3JIEMEHTOB: S-, p-,
d-, f-371eMeHTEL.

4. Xumuueckast cBf3b. [IoHATHE O XUMHYECKOU CBI3U. TUIBI XUMHYECKHUX CBS3EH:
KOBaJICHTHAs, NOHHAsI, METAJUIMYECKas U BOJOpoiHas. KoBaJleHTHass XMMUYECKasi CBS3b.
JIBa MexaHu3ma o0Opa3oBaHHsS OTOH CBS3U: OOMEHHBIH M JOHOPHO-AKIEMTOPHBIN.
OcCHOBHBIE TapaMeTpbl 3TOr0 THUMA CBS3M: MJWHA, NPOYHOCTb, YIOJ CBSI3U WJIHU
BaJICHTHbIM  yros. (OCHOBHBIE CBOWCTBA KOBAJIEHTHOW CBSA3U: HACBIILIEHHOCTD,
MOJISIPU3YeMOCTh M MPOYHOCTh.  DIEKTPOOTPUIATENILHOCTh M KIACCHU(pUKALIUS
KOBAJICHTHBIX CBSI3€W MO 3TOMY MPU3HAKY: MOJSPHAS U HEMOJIAPHAs] KOBAJIECHTHBIE CBSI3H.
[TonspHOCTH CBSI3U W MOJSPHOCTh MOJEKYNbl. Croco0 MepeKpbIBaHUs SICKTPOHHBIX
opOuTaneil u kmaccuukanus KOBaJECHTHBIX CBSI3€H MO 3TOMY MPHU3HAKY: G- U M-CBS3H.
KpaTHoCTh KOBaNEHTHBIX CBsI3€H M KIACCHU(HUKAIUS UX IO STOMY MPU3HAKY: OJIMHAPHEIE,
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JIBOIHbIE, TPOWHBIE, MOJIYTOPHBbIE. THUIBI KPUCTAIUNIMYECKUX PELIETOK Y BEIIECTB C 3TUM
TUIIOM CBSI3U: aTOMHBIE U MOJEKyJsApHble. PU3NYECKHE CBOWCTBA BELIECTB C ITHUMHU
KPUCTAUIMYECKUMH  perieTkamMu. HMoHHas xumuueckas cBs3b. KpailHuii — cioydait
KOBQJICHTHOM TOJSIpHOW CBs3u. MexaHu3Mm o00pa3oBaHusi HOHHOW CBsi3U. VoHHBIE
KPUCTAJUIMYECKHUE pElIeTKH U CBOICTBa BEIIECTB C€ TaKUMU  KPUCTAJUIAMH.
Metannuueckas XxuMudeckasi cBs3b. OCOOBI TUIT XUMHUECKOH CBSA3H, CYLIECTBYIOLIUI B
MeTajllax U ciulaBax. Ee omiMuus M CXOACTBO C KOBAJIEHTHOM M MOHHOW CBSI3SIMHU.
CpolicTBa MeETaUIMYECKOM CBA3M. MeTauinyeckue KpUCTAIUIMUECKUE PpEeHIeTKH U
CBOICTBA BEUIECTB C TAKUMHU KpHUCTaulaMu. BonoponHas xuMudeckas cBsi3b. MexaHu3m
oOpazoBanust  Takoii  cBsi3u. Ee  wiaccudukanms: — MEXMONEKYIApHas U
BHYTPUMOJIEKYJISIPHAsE BOJOPOJAHBIE CBA3H. MoOJEKyIIpHbIE KPUCTAUINYECKUE PEIIETKU
JUI 3TOro Tuma CBs3H. (POU3MYECKHE CBOWMCTBAa BELIECTB C BOJAOPOIHOM CBS3BIO.
Buonorunueckass 2poib BOJOPOAHBIX CBSI3eH B OpraHM3allMU CTPYKTYp OHONOIMMEPOB.
EnvHas npupoga XMMHUYECKHX CBSI3€H: HaJIMuYue Pa3IMYHbIX TUIIOB CBSI3ed B OJHOM
BEIIECTBE, IEPEX0J1 OJTHOTO THUIIA CBA3H B JIPYTOM U T. II.

S. JucnepcHble cuctembl. [lonstue o aucnepcHelx cuctemax. Kmaccuduxanms
JUCTIEPCHBIX CUCTEM B 3aBUCUMOCTU OT arperaTHOr0 COCTOSHUSI TUCIIEPCUOHHOM Cpeibl
U JMCIIepCHOM (a3bl, a Takxke MO pa3Mepy uX yactull. ['pyOonucrnepcHble CHCTEMBI:
OMYJBCUM U CYCHEH3UU. TOHKOIUCIEPCHBIE CUCTEMBI: KOJUIOUIHBIE (30JIM U TEIH) U
UCTUHHBIC (MOJEKYJSIpHBIC, MOJEKYJISIpHO-MOHHBIE W HOHHBIE). Dpdexkr Tunmams.
Koarynsamus B kommonaHbix pactBopax. CuHepe3uc B reisix. 3Ha4eHUE TUCIEPCHBIX
CUCTEM B >KMBOW M HEXHMBOW NPUPOAE W NMPAKTUYECKON >KU3HM UYEIOBEKA. DMYJIbCUU U
CYCIIEH3UU B CTPOMTEILCTBE, MUILEBON U MEIULIUHCKON MPOMBIIIIEHHOCTH, KOCMETHKE.
buonornueckne, MEOUIMHCKUE U TEXHOJOTMYECKUE 30JIA. 3HAYEHUE Teled B
OpraHM3allMM  XUBOM  MaTepuu. buonormueckue, mNHILEBblE,  MEIUIMHCKHE,
kocMmerndeckue renu. CuHepe3nc Kak (akTop, ONPENENSIOIMNA CPOK T'OAHOCTU
NPOAYKIMHM Ha OCHOBE Tejieil. CBepThIBaHWE KPOBH KaK OMOJIOTMYECKUN CHHEPE3HC, eTo
3Ha4yeHue.

6. Konunenrpanus pacrBopoB. [lonstue o pactBopax. ®Pusnko-xummuueckas
IIpUpoJia PaCTBOPEHMSI U pacTBOPOB. B3aumoaeiicTBue pacTBOpUTENS U PACTBOPEHHOTO
BemiecTBa. PactBopuMocTts BemiecTB. CriocoObl BBIpaKEHUS] KOHIICHTPALMU PAcTBOPOB:
MaccoBasi JI0Jil PAcTBOPEHHOrO BellecTBa (IPOLEHTHas), MossgpHas. Teopus
INEKTPOJINTUYECKON Tucconnanuu. MexaHu3M AMCCOLUAlMM BEIIECTB C Pa3In4YHBIMU
TUIIAMU XMMUYECKUX CBs3eil. Bkiaa pyccKMX yuyeHBIX B Pa3BUTHE INPEACTaBICHHHN 00
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ANEKTPONUTHYECKON Auccoruani. OCHOBHBIEC TOJOKEHUS TEOPUH AJIEKTPOIUTUIECKON
JIMCCOLHAINH.

7. Knaccupukanus XuMu4ecKuX peakiuii B OpraHu4ecKoi U HeOpraHu4yecKou
xumuu. [loHaTne o XuMudeckoi peaknuu. Peakuuu, wuaymue 0e3 W3MEHEHHS
KAaueCTBEHHOI'0 COCTaBa BEIECTB: AJUIOTPONMU3aLus U uzomepusauusd. Peakuuu, naymue
C M3MEHEHHMEM COCTaBa BEIIECTB: IO YHUCIY U XapakTepy pearupyroumx u
0o0pa3yrommxcsi BemecTB (pas3ioKeHHs, COCIUHCHMs, 3aMeIleHus, OOMEHa); 1o
U3MEHEHUIO CTETNICHEH OKUCIIEHUS 3JEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC U
HEOKHCITUTEIHPHO-BOCCTAHOBUTEIFHBIC pEaKIHK); M0 TemioBoMy dddekry (3K30u
SHAOTEpMHUYECKHUE); O (ha3e (ToMO- U reTepOreHHbIe); 0 HaIpaBJIeHUI0 (00paTUMbIE U
HeoOpaTUMBIE); 1o UCITIOJIB30BAHUIO KaTajau3aTopa (KaTamMTHYECKHE "
HEKAaTAIUTUYECKUE); MO0 MeXaHu3My (paJuKalibHble, MOJEKYJIsIpHblE U HOHHBIC).
BeposATHOCTh IPOTEKaHUsT XMMHYECKMX pPEaKkUuid. BHYTpeHHSS SHEprus, >HTaJIbIIMS.
TennoBoit ap ekt xumuueckux peakiuil. Tepmoxumuueckue ypaBHeHus. CtangapTHas
SHTAJIBINA peakuuil u oOpazoBanus BemecTB. 3akoH [. U. T'ecca m ero crencrBus.
Onrponusa. CkopocTs xumuueckux peakuuil. Ilonsatue o ckopoctu peakuuil. CKopocTh
FOMO- M TETEepPOreHHOM peakiuu. OHeprus akTuBauuu. PakTophl, BIUAIOLIME Ha
CKOpOCTh XuMudeckoi peakiuu. [Ipupoaa pearupyromux BemecTs. TemnepaTypa (3aKoH
Bant-I'odda). Konnentparnus. Katanuzatopsl U Kataiam3: TOMO- U TE€TEPOTESHHBIN, WX
MexaHu3Mbl. DepMEeHThl, HMX CpPaBHEHHME C HEOPraHWYECKHMMM KaTaln3aTOpaMHu.
3aBUCHUMOCTb CKOPOCTH DPEAKLHUIl OT NOBEPXHOCTH CONPHUKOCHOBEHHS PpEArupyroInx
BemecTB. OOpaTUMOCTh XUMHUYECKUX peakiuid. XuMudeckoe paBHoBecue. [lonstre o
XUMUYECKOM paBHOBeCHMH. PaBHOBECHBIE KOHLEHTpauuu. J[MHaAMUYHOCTP XUMHUYECKOTO
paBHOBecHus. DakTopbl, BIMAIOIIME HA CMEIIEHUWE PaBHOBECUS: KOHIEHTpaIus,
naBieHue, remneparypa (npunnun Jle [larense).

JIP5

8. OKHCJINTEILHO-BOCCTAHOBUTEILHEIE peakuun. OKUCIUTEIBHO-
BOCCTAHOBHUTCIIBHBIC peaKI_[I/II/I. CTGHCHB OKHUCJIICHUS. BOCCTaHOBI/ITeJII/I N OKHCJIUTCIIN.
OKkuciaeHrne W BOCCTAHOBJIEHHE. BakHeHlIne OKHCIUTEIN W BOCCTAaHOBHUTEIIM.
BoccranoButenbHble CBOMCTBA METAUIOB - MPOCTHIX BemiecTB. OKUCIUTENbHBIE U
BOCCTAHOBHUTCIIBHBIC CBOﬁCTBa HCMCTAJIJIOB - HpOCTBIX BCIICCTB. BOCCTaHOBI/ITeJ'II)HI)Ie
CBOICTBa BeIIECTB, 0OPA30BAaHHBIX AJIEMEHTAMH B HM3IIEH (OTPUIATENBHOMN) CTENeHU
okucaeHusi. OKUCTUTENbHBIE CBOMCTBA BEIIECTB, 00Pa30BaHHBIX JIEMEHTAMU B BBICIICH
(TONOXKUTENbHOM)  CcTeNeHn OKHUCHeHHs. OKUCIUTEIbHBIE ¢ BOCCTAaHOBUTEIIHHBIC
CBOﬁCTBa BCIICCTB, O6paBOBaHHI)IX JICMCHTAMMH B HpOMe)KYTO‘-IHI)IX CTCIICHAX
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OKHUCJICHHA. Knaccmbnxaum{ OKHUCIHNTCIIBHO-BOCCTAaHOBUTCIBbHBIX peaKHHﬁ. Peakuuu

MEXaTOMHOTO M MEXMOJIEKYJSIPHOTO  OKHCIICHUSA-BOCCTAaHOBJIEHUsA.  Peakuuum
BHYTPUMOJIEKYJIAPHOTO OKHUCJICHUA-BOCCTAHOBIICHHUS. Peaxunn
CaMOOKHCJICHUSICAMOBOCCTAHOBIICHUS (TMCTIpOTIOPIIMOHUPOBAHHS). Meronst

COCTaBJICHUS  YPAaBHEHUW  OKHCIIHMTEIIbHO-BOCCTAHOBHUTENIBHBIX  peakmui. Mertona
JJICKTPOHHOTO  OanaHca. BramsHue cpembl Ha  MPOTEKaHWE  OKHCIHUTEIBHO-
BOCCTAHOBUTEJBHBIX IMPOLIECCOB. JEKTPOJIU3 pPACIUIABOB W BOAHBIX PacTBOPOB
3neKTpoauToB. I[Ipomecchl, mnpoucxomsuMe Ha Karoge ¢ aHoje. YPaBHEHHS
SJIEKTPOXUMHUUYECKUX TPOIECCOB. OJIEKTPOJN3 BOJHBIX PACTBOPOB C HHEPTHBIMHU
ANEKTPOJAMHU. IJIEKTPOJIM3 BOIHBIX PACTBOPOB C PACTBOPUMBIMHU  3JIEKTPOJAMHU.
[IpakTHueckoe NpuMEHEHNE IEKTPOIIN3A.

9. IlonyyeHne M XMMHYECKHE CBOMCTBA MeETA/IOB IJIABHOM MOAIPYNIbI.
[TonoxxeHne MeTaNIoB B MEPUOANIECKON CUCTEME U OCOOCHHOCTH CTPOCHUS MX aTOMOB.
IIpocTele BemecTBa - METAUIBL: CTPOCHUE KPUCTAUIOB U METAJIIMYECKAs XUMHUYECKast
cBs3b. OOmue Qu3nueckre CBOMCTBA METAIJIOB M MX BOCCTAHOBUTEIbHBIE CBOWCTBA!
B3aUMOJICicTBUE ¢ HeMeTa/ulaMHd  (KUCIIOpOJIOM, TajJOreHaMH, CEpoH, a30ToM,
BOJIOPOJZIOM), BOJIOM, KHCJIOTaMH, pacTBOpaMH COJi€H, OpPraHMYeCKUMH BELECTBAMHU
(ciupramu, TaJOreHalkaHaMu, (EHOJIOM, KHUCIOTaMH), Inenodamu. OKcuabl U
TUAPOKCUBI METAJIJIOB. 3aBUCUMOCTb CBOMCTB 3THUX COEAVUHEHHH OT CTENEHEH
OKHCJIEHUSI METAJUIOB. 3HaYEHHE METAJJIOB B IIPUPOJIE U KU3HU OopraHu3MoB. Kopposus
MeTtaioB. Ilonarne koppo3un. Xumudeckass KOppo3us. DJIEKTPOXUMUYECKasT KOPPO3Hs.
CrocoOsI 3alIUTHl METAIOB OT KOppo3uu. OOmue crnocoObl MONMYYeHHS METaJUIOB.
Meramisl B mpupoae. MeTtaiumyprust U ee BUIbL: APO-, TUAPO- U AIEKTPOMETAIUTYPIHsl.
ONEeKTpONMU3 pacIiulaBOB M pPacTBOPOB COEAMHEHUN METaNIOB U €ro IPAKTHYECKOE
3HAYCHHUE.

10. IlomyyeHue W XHUMH4YeCKHe CBOWCTBAa MO0004HOIi mnoarpymnbl. OO6mas
XapaKTepUCTHKA 3JIEMEHTOB MOOOYHOW MOATpYIIBl nepuoauueckor cucremsl JI. U.
MengeneeBa. OOmpe ¢GU3NYECKUE W XUMHUYECKHE CBOWCTBA METAUIOB TOOOYHOM
HNOJArPYNIBI: B3aUMOAECUCTBHE C HEMETallaMHM (KHCIOPOJAOM, TaJor€HaMH, CEepoH,
a30TOM, BOJOPOJOM), BOJOH, KHCJIOTaMH, pacTBOpaMU COJIEH, OpPraHMYECKUMU
BEIIECTBAaMHM (CIIMPTAMH, TalOr€HAJIKaHaMH, (PEHOJIOM, KUCI0TaMH), mesnodyaMu. OKCHUIbl
U THJIPOKCHJbl METaUIOB. 3aBHCHMOCTb CBOWCTB O3THUX COEAUHEHHH OT CTENeHeH
OKHCJIEHUS] METAJIJIOB. 3HAYEHUE METAJJIOB B IPUPOAE U KU3HU OPTaHU3MOB.
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11.  IMosy4yeHue M XUMHYECKHEe CBOHCTBAa HeMeTaJI0B. [lookeHne HEMETaIOB B
[Tepnoanueckoit CUCTEME, 0COOEHHOCTH CTPOEHUS ux aTOMOB.
DIIEKTPOOTPULIATEIBHOCTb. biaroponnsie ra3pl.  DJEKTPOHHOE CTPOEHHE AaTOMOB
OJIarOPOJHBIX Ta30B U OCOOEHHOCTH WX XUMHYECKHMX H (DU3MYECKHX CBOWCTB.
Hemeramnel - mpoctble BemectBa. VX aToMHOE W MOJEKYISPHOE CTPOEHUE HX.
Annotponusi. XHMHUYECKHME CBOMCTBA HeMeTauioB. OKHUCIUTENIbHBIE CBOMCTBA:
B3aMMOJEMCTBUE C MeETa/llaMH, BOJOPOJIOM, MEHEeEe 3JIEKTPOOTPULATEIbHBIMU
HEMETaJUIAMH, HEKOTOPBIMU CJIOKHBIMM BELIECTBAMU. BOCCTaHOBUTENbHBIE CBOMCTBA
HEMETAIJIOB B pPEAaKIUAX C (PTOPOM, KHUCIOPOIOM, CIOXHBIMH BEIIECTBAMHU -
OKHCTUTENSIMU (a30THOM U CEPHOM KUCIOTAMH | JIp.).

B ToM umciie npakTHYeCKUX 3aHATHI

IIpakTnueckoe 3ansaTue Ne22. [lepuoanuyeckasi cucTeMa M CTpOeHHE aTOMA.

IIpakTHyeckoe 3anaTHE Ne23.XumMHu4eckas CBA3b.

IIpakTnyeckoe 3anaTne Ne24.Pemenue 3agay.

(O N N

HEMECTAJIJIOB.

Tema 2.2.
Knaccupuxanus
HEOPraHNuYecKUuX
BelleCcTB.

Conep:xanue y4e0OHOIro MaTepuaJa

1. Knaccuduxauusa BemectB. Kiaccudukamnuss HEOPraHUYECKUX  BEIIECTB.
[Ipocteie u cnoxHbIe BemecTBa. OKCHUIBI, UX Kiaccupukanus. [ uapokcuasl (OCHOBaHUS,
KHUCJIOPOJICO/ICPIKAIIIE  KHUCIOTHI,  aM(OTepHbIe  TUAPOKCUAB). Kucmorel, ux
knaccudukanus. OcHoBanus, ux kiaccupukanus. Conu cpeHue, KUcible, OCHOOBHBIC U
KOMILJIEKCHBIE.

2. Oxcuabl. Oxcuapl, ux kinaccudukanus.OKCUAB W THAPOKCHIBI  METAJIIOB.
XUMHYECKHE CBOMCTBA OKCUIIOB.

3. OcHoBanus.I'uapokcuasl  (OCHOBAaHMSA,  KHCIOPOJACOJAEpIKAIlME  KHUCIIOTHI,
amdoTepHbIe THIPOKCHAbI). OCHOBaHUS, WX Kiaccupukanus. XUMHUYECKHE CBOWMCTBA
OCHOBaHUM.

JIP 10
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4. Kucaorel. Kucnorsl, ux ximaccudukanus. XUMUYECKHE CBOWCTBA KHCIOT.
OTtnenpHBIC IPEACTABUTETN KUCTIOT.

5. Couu. Conmu  cpenHue, KHCIbIE, OCHOBHBIE W KOMIUICKCHBIC. XUMHYECKHC
cBoiicTBa cosell. OTaeapHbIe MPECTABUTENN COJICH.
6. Teopusi 3JIeKTPOTUTHYECKOM TUcconranuu. MexaHu3M AUCCOIMAINH BEIIECTB

C pa3inYHbIMHU TUIIAMH XHUMHUYCCKUX CBSI3EH. BKJ'IaJI PYCCKHUX YUYCHBIX B Pa3BUTUC
NpeICTaBICHU 00 AMeKTponuTHdeckor auccouuanui. OCHOBHBIE IMOJIOKEHUS TEOPUHU
JNEKTpoJIUTHYECKOW naucconmanuu. CTeneHb >3JeKTPOIUTUYECKON Auccoluanuv U
dakTopel ee 3aBucUMOCTH. CUIIbHBIE W CPEIHHUE DIEKTPOIUTHL. JlMccoluamnusi BOJIBI.
Bonoponusriii nokazarens. Cpesia BOAHBIX pacTBOPOB AJEKTPOIUTOB. Peakiun oOMeHa B
BOJIHBIX pacTBOpax d3JEKTPOIHUTOB. ['maponu3 kak oOMeHHbIH mporecc. HeoOpaTumsiii
THUAPOJIN3 OPraHUvYCCKUX HW HCOPraHUYCCKUX COGI[I/IHCHI/Iﬁ U €ro 3Ha4uy€HuE€ B
MPAaKTHYECKON AesTensHOCTH uenoBeka. OOpaTumblit ruaponu3 coneld. [Ipaktudeckoe
NpUMEHEHHE TUAPOIu3a. [ Mapoian3 opraHMyecKix BemecTB (OeKOB, )KUPOB, YITIEBOJIOB,
NOJIMHYKIe0TH10B, AT®) 1 ero 6MoIOrH4YecKoe U MPAKTUIECKOE 3HAUCHHE.

7. Oprandyeckue W HeOpraHuyeckue KHCAOTbI. OOmmMe CBOWCTBA KHCIOT:
B3aUMOJICCTBUE OPraHUYECKUX U HEOPTAaHUUECKUX KUCIOT C METaJJIaMU, OCHOBHBIMU U
aM(doTepHBIMH OKCHIAMU M THAPOKCHUIAMH, COJISIMH, 0Opa3oBaHUE CIOXHBIX A(HHUPOB.
Oco0OeHHOCTH CBOWCTB KOHIIEHTPUPOBAHHON CEpPHOW W a30THOWM KHUCIOT. OCHOBaHUSA
OopraHuyeckue u Heopranuueckue. OCHOBAHUS B CBETE TEOPUU DIEKTPOIUTUYECKOM
mucconuanii. OCHOBaHUS B CBETE MPOTOIUTUYECKON TEOPUH.
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EauHCTBO MUpa BEIIECTB.

8. Xumusa B xu3HM oOmecrBa. XuUMHUS M NPOU3BOACTBO. XHUMHUYECKAS
NPOMBIIUIEHHOCT M XUMHUYeckhe  TexHonoruu. Celppe WIS XUMHUYECKOU
IIPOMBINUIEHHOCTU. Boa B XMMUYECKOM MPOMBIIIIIEHHOCTH. DHEPIrUs 11 XUMHYECKOTO
npou3BoAcTBa. HayuHble TPUHIIMIIBI XUMUYECKOTO MPOU3BOJICTBA. 3alIUTa OKpYXKarolen
cpenbl M OXpaHa TpyJa NpPH XHUMHYECKOM Mpou3BOACTBE. (OCHOBHBIE CTaauu
XUMHUYECKOTO Ipou3BoaAcTBa. CpaBHEHUE NMPOU3BOJICTBA aMMHUaKa U MeTaHoJa. XUMUs B
CEJIbCKOM XO35IMCTBE. XHUMH3AIMS CEIbCKOTO X0354iCTBA U €€ HampaBieHusa. Pactenus u
MOYBa, TOYBCHHBIM MOTJIOMIAIONINN KOMIUIEKC. YIOOpeHHs W UX Kilaccu]HKaIus.
XHUMHYECKUE CPEJICTBA 3aIUMUTHl pacTeHHil. OTpuLaTeabHble MOCAEACTBUS NPUMEHEHUS
NECTHIUIOB U Oopbba ¢ HUMH. XUMH3AIUS JXUBOTHOBOJACTBA. XUMHS U JKOJOTHS.
XHUMHYECKOe 3arps3HeHue OKpykaromie cpenpl. Oxpana ruapochepsbl OT XUMHUIECKOTO
3arpsi3HeHus. OXpaHa MOYBBI OT XMUMHYECKOro 3arpsisHeHus. OxpaHa atMocdepbl OT
XUMHUYEcKoro 3arpssHeHus. OxpaHa ¢uopbl U (ayHbl OT XUMHUYECKOTO 3arpsi3HEHUS.
buorexHonoruss ¥ reHHas WHXKEHepHs. XHUMHS M IOBCEIHEBHAs JXU3Hb YEJIOBEKA.
Homamasisanteka. Moromue u uuctsamue cpeacrtBa. CpencrtBa O00pbObI ¢ OBITOBBIMU
HaceKoMbIMU. CpencTBa JIMYHOM T'MTMEHbl U KOCMETUKU. XUMUS U NHIA. MapKupoBKU
YIAKOBOK THUIICBBIX M THUTHCHWYECKUX MPOAYKTOB M YMEHHE WX YHUTaTh. DKOJIOTHS
KUIUIIA. XMMHS U TeHETHKA YeJIOBEKa.

MpakTuyeckoe 3anaTHe Ne33. O0001IeHHe N3YYEHHOT0 MaTepHuaJIa.

JIP10

IIpomeskyTOuHas aTTecTauMs B (pOpMe IK3aMeHa:

Bcero:

144
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3. YCJIOBUS PEATINBAIINAU ITPOT'PAMMBI YYEBHOT'OIIPEJIMETA
oY1 11 «XUMMUS»

3.1.lua  peanu3anuuM NPOrpaMmMbl  y4eOHOro TmpeaMeTa IO0LKHbI  ObITh
NpeaycMOTPEHbI cJieAyIolue cnenuajbHble MoMelleHUs:
Kabunet «XuMumn», OCHaIlIEHHBIH 000PyI0BaHUEM:

Pabouee mecTo npenopaBatens;

[Tocamounble MecTa O KOJIMUYECTBY O0yUarOIINXCS;
Jlocka knaccHas;

[lIxad n1st peakTUBOB;

[kad BBHITSKHOM;

Cron 171 HarpeBaTeIbHbIX IPUOOPOB;
Xumuueckas nocyna;

e B

PeakTuBbl u JICKAPCTBCHHLIC CPCIACTBA,

o

Anmnapatypa, Ipubopbl: KaJlbKyJISATOPBI, BECHI, Pa3HOBECHI, AUCTHIUIATOP, IUIUTKA
JIeKTpUUecKasi, OaHs BOJSHAs, CIUPTOMETPHI, TEPMOMETPHl XHUMHYECKHE, MHUKPOCKOII
OMOJIOTNYECKUH, apeOMETp;

10.  TexHHueckue cpencTBa OOYUEHHUS: KOMIBIOTEP WIM HOYTOYK C JIHMIIEH3UOHHBIM
IpOrpaMMHBIM 0OecrieYeHHeM; HHTEPAKTHBHAsS JJOCKA U MIPOEKTOP, TUOO MPOEKTOP U SKpaH.

3.2. UndopmanuoHHOe o0ecneyeHne peaJu3alu NPporpaMmbl
3.2.1. OcHOBHbBIC TeYaTHBIE H3TAHHSA

1. l'abpuensu O.C., Xumus. 10 knace, 11 knacc. yueonnk/O.C.I'abpuenss. 10 - e
u3g..crepeotun.-M.: [lpoda,2019.-223,

3.2.2. DJIeKTPOHHbIE U3AHUS

1. http://e.lanbook.com bubnmnoreka (caiir);
2. URL: http://ru.wikipedia.neorg/wiki/ Bukunenus (caiir);
3. www.alhimikov.net (O6pa3zoBaTenbHbIN CalT AJI MTKOJILHUKOB)

3.2.3. JlonojiHUTEIbHbIE HCTOYHUKH

1. TI'pangoepr N.W1., Ham H.JI. Opraanueckas xumus. M3n: Jlans, Mocksa: 2022.
2. JlutBunosa T.H., Xopynxuii B.B. Xumus. OCHOBbI XUMHUH Ui CTYAECHTOB
MEIUIMHCKNX Kominemkeit. M3ma.: Jlanb, MockBa: 2022.
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4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O

HNPEJIMETA OYA. 11 «<XUMMUSA»

Pe3yarvmamol 00yuenus

Kpumepuu ouyenxu

Memoouwl ouenku

Jluunocmmuvie pe3yiomamol.
-oTpaxkaeT C(OPMUPOBAHHOCTH OCHOB
caMOpa3BUTUA WM CaMOBOCIIMTAaHUA B
COOTBETCTBHU C OOIICUETIOBEYCCKUMHU
[EHHOCTAMU u ujeaNamMmu
IPaXTaHCKOTO OOIIECTBA; TOTOBHOCTH
U CIOCOOHOCTh K CaMOCTOSTEIIbHOM,
TBOPYECKOMU u OTBETCTBEHHOMU
JIeSITEITBHOCTH.

- OTpaXKaeT ICTETUYCCKOE OTHOIICHUE
K MHpY, BKIIOYas OCTETHKY ObITa,
Hay4HOTO u TEXHUYECKOTO
TBOPYECTBA, CIOPTA, OOLICCTBEHHBIX
OTHOLIICHHUMH.

- IIOJIOKHUTECIIbHAA JUHaAMHKa B
OpraHu3allid COOCTBEHHOH yueOHOM
JeSATEIbHOCTH N0  pesyibraram
CaMOOIICHKH, caMoaHaln3a u
KOPPEKIMHU €€ pe3ysIbTaToB;

- ydacTHE€ B HCCJIEIOBATEIbCKONH |
MPOCKTHOMH padoTe;

- HaOJIoIeHUE;

- 6ecenpl;

- aHaIM3 MPOAYKTOB
JeSATETbHOCTH
(TIpoexTOoB,
HPaKTHIECKUX,
TBOpPYECKUX PaboT);

- DKCTICPTHAS OIICHKA;

IIpeomemmnvie pe3ynomamaol:

- c(hOPMHUPOBAHHOCTh TPEACTABICHHI
0 MeCTe XHUMHUHM B COBPEMEHHOU
HayYHOW KapTHHE MHpa; NMOHUMaHHE
pom  XuUMUH B (OPMHUPOBAHHUH
Kpyrosopa u (bYHKIMOHATEHOR
ITPaMOTHOCTH 4YeJIOBEKa JJIsl PEIeHHUs
MIPAKTHYECKUX 32134,

- BJAJICHUE OCHOBOIIOJIATAIOIINMU
XUMHAYECKAMH TTOHATUSIMH, TCOPUSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMU;
YBEPEHHOE TMOI30BAHNE XUMHUYECKOM
TEPMUHOJIOTHEN U CUMBOJIMKOM;

- BIIQJICHUE OCHOBHBIMH METOJaMU
Hay4YHOTO TIO3HAHUS, UCTIONH3yEeMbIMH
B XMMHU: HaOJIOJEHUEM, ONHMCAaHUEM,
U3MEpEHHEM, IKCTIIEPUMEHTOM;
yMeHHE 00pabaThiBaTh, OOBICHATH
pe3yabTaThl MPOBEACHHBIX OIBITOB U

JCIaThb BBIBO/JIBI, TOTOBHOCTbH n
CIIOCOOHOCTH MNPUMCHATH METOAbI
IIO3HAHUA npu peHICHNH

MPaKTUYECKUX 3a/1ay;
- c(hOPMHUPOBAHHOCTh YMEHHUS JaBaTh

KOJIMYECTBEHHBIC OLICHKU u
MIPON3BOIUTH pacdeTsl o
XUMHUYECKUM thopmynam u
YpaBHEHUSM;

- BIAJCHUE TIpaBHJIAMHU TEXHUKH

0€301acHOCTH TPH  HUCIMOJIb30BAHUU
XUMHUYECKUX BEIICCTR;

- c(hopMHUPOBaHHOCTh COOCTBEHHOM
ITO3UIMH 10 OTHOIICHUIO K
XUMHUIECKOMN nH(DOpMAaITHH,
OJTy4aeMoi M3 pa3HbIX HCTOYHHKOB.

HemMoHcTpHpYyeET:
- yYMEHHe [aBaTh OIpeJAeieHne U
onepupoBaTh pa3iInyHbIMU

XUMUAYCCKAMH TTOHATUSIMU;
- (hopMyJIMpOBaHKE 32aKOHOB XUMHU;

- WCTNOJB30BaHWEC B YUYCOHOH W
po(heCCUOHANBHOM NI TEILHOCTH
XUMHYECKUX TEPMHUHOB ¥ CHMBOIIUKH;
- OTpaXX€HUEC XMMHUUYCCKUX IPOIECCOB
C IIOMOIIBIO ypaBHeHI/Iﬁ XUMHUYCCKUX

peaxiuii;

- OOBSICHEHHE CYIIHOCTH XUMHYECKUX
MpoIIecco

. - Kmaccuukanus

XMMUYECKUX PEaKUUil 1Mo pa3InyHbIM
MpU3HAaKaM;

- TPOBEICHHE  CAMOCTOSTEIHHOTO
MIOMCKA XUMHUYECKOH HH(pOpMauu

c HCTIOJIb30BaHUEM Pas3In4IHBIX
HCTOYHUKOB;

- pelIeHHWe pacyeTHBIX 3ajad IIo
XUMHYECKUM thopmynam u
YpaBHEHHUSM;

- OOBSICHEHHE XHMUYECKHX SBICHHIA,
MIPOUCXOIAIINX B IPUPOJE,

OBITY U Ha MPOU3BO/ICTBE;

- OIIpEJICTICHUE BO3MOXHOCTEMN
MPOTEKAHUSA XUMHUYECKUX
MIpPEBPAILEHUN B PA3JIUYHbBIX YCIOBUSIX;
- COOJIOZIGHUE TIPaBHII JKOJIOTHUECKH
rpaMOTHOI'O IHOBCACHUA B
OKpY>KarolleH cpene.

Onenka pe3ynbTaToB
BBITTOJIHEHHUS
MPaKTHYECKON pabOTHI
JKCHepTHOE
HaOII0ICHHE 3a
XOJIOM  BBITTOJTHEHUS
MPaKTUYECKON
paboTHI.
[IpomexxyTouHas
aTTecTarusl
MPOBOAUTCS B BHJE
9K3aMeHa.
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IMPOTOKOJI
JIOTIOJTHEHUH ¥ U3MEHEHHH K pabodeil mporpaMMe y4eOHOTO TIpeMeTa
OV .11 Xumust
no cnenuanbHocTy 34.02.01. CecTpuHCcKoe 1eJ10
Ha 20__ - 20___y4eOHblii roa

Ipennoxenne o Copepxanue Pemenue no n3MeHeHHIO
JOIMOJITHEHU M UJIN JOIMOJIHEHUA UWJIN HUJIM JOIIOJTHEHHIO K
U3MeHEeHUH K padoueii U3MEHEeHUs paboueii mporpamme
nporpamme K paboueii mporpamme
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