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Pa6ouas nporpamMma y4eOHOM IMCIMIUIMHBI pa3paboTaHa Ha OCHOBE:
- DejiepaIbHOTO TOCYIAPCTBEHHOr0 06pasoBaTebHOro cranapra (nanee — ®I'OC) cpemero
061iero 06pa3oBaHms ¢ YIETOM PEKOMEHIAIHIH [0 OPraHA3aIiy TOyYEH s CPeHEro 00IIero
06pazoBaHus B Ipesenax ocBoenns oopazosaresbHbIX mporpamm CIIO Ha 6a3e 0CHOBHOTO
o61ero o6pasoarys (MuckMo JlenapraMenTa rocy 1apCTBEHHOMN MOMMTHKH B chepe

noAroToBKH pabounx Kaapos u J{I10 Ne06-259 ot 17.03.2015);

- ITporpamMmel HOATOTOBKH crienuanicToB cpeuero 3sena (IIMCC3) no crennansHOCTH
19.02.10. «TexHOIOT s IPOAYKIHHA OOIIECTBEHHOTO I TAHMS»

Opranusanus-paspaborunk: Texnonormaeckuii komiex BCIYTY

7/
Paspa6orunk: Huxudoposa JI.JL., npenonasarens TK BCTYTY

PaGouas mporpamMma paccMoTpena, obeyskiena i onobpena na sacenanuu LIMK mo
00111e00pa30BaTENILHBIM JAUCIUILIHHAM.

IIpoToKOI OT « ﬁ» ok Lyoa 6N Z

I[Ipencenarens [IMK Kum.C.B.




Bocrouno-Cubupckuii Tocy1apCTBEHHBIH YHUBEPCUTET TEXHOJIOTHI U YIIpaBICHUS

TexHomornueckuii KoJuiemK

PaGouas mporpamma «Xumus» 0011€00pa30BaTEIHHOTO IUKJIIA IS CIICIIHATbHOCTH

19.02.10 TexHoyorus NPOAYKIIUH OOIIECTBEHHOT'O MUTAHUS

AHHOTaNuA

1. Mecmo oucyuniunul 8 yuedOHO-60CRUMAMETbHOM RPOYECCe
JluciunmHa BXOAUT B oOmieoOpazoBatenbHbli 1UKI ydyeOHoro turana IITICC3,
peanusyetcs Ha 1-m roxy oOydenus (1 u 2 cemecTpsl).

2. l[eﬂu Usyduenus u njianupyemole pes3yjlibmamntbl 0C60E€HUA 0ucuunﬂunbl
OcBoenne COACPIKAHUA JAUCHUITIIMHBI «XHUMUS obecreynBaer JOCTHIXKCHUC
O6y‘laIOI_I_[I/IMI/IC${ CICAYIOIIUX PE3YJIbTATOB:

cOPMUPOBAHHOCTh ~ MPEJICTABICHHA O  CONHAIBHBIX, KYyJIbTYPHBIX H
UCTOPHYECKHUX (haKTOpaxX CTAHOBIICHHS XUMHU;

c(hOPMHUPOBAHHOCTH JIOTUIECKOTO, XUMHUIECKOT'O MBIIIUICHHUS,
C(OPMHPOBAHHOCTh YMEHHUH NPUMEHATH TOJYYCHHBIC 3HAHHS IPHU PEIICHUU
pa3IMYHBIX 33]1a4;

c(OPMUPOBAHHOCTH MPEACTABICHUN O XUMHHU KaK YacTH OOIICYCIIOBEYCCKOM
KYJIbTYpbl, YHHBEPCAILHOM SI3bIKE HAYKH, MTO3BOJISIOIIEM OIKMCHIBATh M U3y4YaTh
peaTbHBIC MPOIIECCHI U SIBIICHUS.

3. Cmpyxkmypa u cooepiicanue OucCyunIuHbl
Cmpyxmypa oucyuniuHul.

Buo yuebnoti pabomui 06vém yacos
MakcumasbHas yueOHAas HArpPy3Ka 176
OO0s3aTenbHas ayIuTOpHAs yueOHasi Harpy3ka (BCero) 117

B TOM YHUCIIE:

NPAaKTUYECKHUE 3aHATHS 39
CamocrosTenbHas paboTta obydaromierocs (Bcero) 59

B TOM YHUCIIE:

IIpomexxyTouHast arrecramus €]

Coc)epofcaHue ducuunﬂqul: OpraHqucxaﬂ XUMH, HCOPTraHNYCCKasA XUMU

4. Cnucok agmopoe padoueii npozpammot.
Huxudoposa JI.JI., npenoxasatens TK BCI'YTY




COJIEP)KAHUE

. TIACIIOPT PABOYEN [TPOI'PAMMEBI VYEBHOM
JUCLUTIIMHBI

. CTPYKTYPA 1 COJEPXXAHUE VUEBHON JUCLIMIINHBI

. YCJIOBUS PEAJIM3ALIMU YUYEBHOUN JUCIIATIIVHBI

. KOHTPOJIb M OLEHKA PE3VJIbTATOB OCBOEHMA

VYEBHO! JIUCUUTIINHBI



1. MACIIOPT PABOUYEM [TPOT'PAMMBI YUYEBHOM JUCIHHAITJINHBI
«<XNMMUSA»

1.1. Ob6aacThr npuMeHeHHs padoueii MporpamMMbl

Pabowas mnporpamma y4eOHOW AMCUMIUIMHBI SIBJISETCA YacThIO IPOrpaMMBl TOATOTOBKU
CHENHAINCTOB cpeaHero 3BeHa B coorBercTBUH ¢ ®I'OC cpemnero oOriero oOpa3oBaHUS H
OI'OC CIO mno cnemumanbHocTr 19.02.10. «TexHoyorHsT TPOAYKIIUU OOIIECTBEHHOTO
UTAHUSD.

Pabouas mporpamma y4eOHON AUCHUILTUHBI MOXET OBITh MCIIOJIb30BaHa MPEMOJaBaTeIsIMK IS
OCYILECTBIICHHUSI ~ 00IIe00pa30BaTeIbHOW  MOATOTOBKU  CHCIHMAIMCTOB  CPEIHEro  3BEHA
€CTECTBEHHOHAYYHOTO MPOQuIIs.

1.2 Mecto y4eOHOH NUCHMIUIMHBI B CTPYKType HNPOrpaMMbl HOArOTOBKH CHEHHAJHCTOB
CpeHero 3BeHa:

JucuuiuimHa BXOAWT B 00IIE00pa30oBaTEIbHBIN IIUKJI U OTHOCHUTCS K NPOQHIBHBIM Yy4eOHBIM
JUCLUIUIMHAM.

1.3. Hean u 3agaum y4eOHON AUCHMIUIMHBI — TPeOOBaHHA K pe3yJbTaTaM OCBOCHHS
yueOHOM TMCUMILIUHBI:
B pesynbraTe n3yueHuss XuMuu Ha 0230BOM YPOBHE 00Y4YarOIIUIACS JOKEH 3HATh:

. saxycHellwiue Xumuyeckue NOHAMUA. W30TOIBl, ATOMHBbIE OpOWUTANH, aJUIOTPONHMS,
U30MEpPHUsI, TOMOJIOTHUS, 3JIEKTPOOTPULATEILHOCTb, BaJIEHTHOCTb, CTEHEHb OKHUCIIECHUS,
TUIIBl XUMHUYECKUX CBSI3€H, HOHBI, BEIIECTBA MOJIEKYJSIPHOTO U HEMOJIEKYJIIPHOIO
CTpPOCHMS, MOJSpHAs KOHILIEHTpAlUsl pPAacTBOpA, CUJIbHBIE U cJaOble AIIEKTPOJIMTHI,
THJIPOJIN3, TEIUIOBOH H(PQEKT peakiuu, CKOPOCTh XHMHUYECKOH peakiuM, KaTajus,
XUMHYECKOE paBHOBECHE;

L4 OCHOBHbBIC meopuu xumuu:. CTpOCHUA aToMa, XHUMHYCCKOU CBsI3H, BHGKTPOHHTHHGCKOﬁ
Aucconuanu, CTPYKTYPHOTI'O CTPOCHUA OPTaHUYCCKUX COE€IUHEHMH.

L4 éeuiecmea U mamepuaiibl, LIHPOKO UCROJIb3YEMble HA NPAKMUKe. OCHOBHBIC MCTAJlJIbI
H CIUIaBbI, CE€pHasd, COJIdHAA, a30THAA M YKCYCHas KHCJIOThI, HICJI0YM, aMMHUaK, MCETaH,
O9THUJICH, alICTUJICH, 66H30J’I, CTCKJIO, IEMCHT, MUHCPAJIbHBIC YI[O6peHI/I}I, 6€‘H31/IH, JKUPBHBI,
MblJId, TJIFOKO3a, Caxapo3a, Kpaxmall, KJICTYaTKa, UMCKYCCTBCHHBLIC BOJIOKHA, Kay4yKH,

IUIaCTMACCHI;
yMeTbh
. HAa3b16amp’ BEILECTBA 10 «TPUBUAIILHOW» U MEKAYHAPOIHOM HOMEHKIIATYPE;
. onpeodenAams. BaJICHTHOCTb U CTENEHb OKHCIIEHUS XUMHUYECKUX 3JIEMEHTOB, 3apsi/l MOHA,

HU30MCPbBI U TOMOJIOTH PAa3JIMYHBIX KJIACCOB OPraHUYCCKHUX COCI[I/IHCHI/Iﬁ, OKHCIINTECIb U
BOCCTAHOBUTCIIb B OKUCIIUTEIIBHO-BOCCTAHOBUTCIIbHBIX PCAKIIUAX

o XxXapakmepu3zoeamsp. S- U P-3JEMEHTHI MO HUX TMOJIOKEHHUID B MEPUOAUYECKON CHUCTEME
AJIEMEHTOB; OOIIME XMMUYECKHE CBOMCTBA META/UIOB U HEMETA/NIOB M UX BaKHEHIIHX
COEIMHEHUI; XUMUYECKOE CTPOCHUE M CBOMCTBA M3YUYEHHBIX OPTraHUYECKUX COETUHECHUI

o 00bACHAMY . 3aBUCUMOCTH CBOICTB BEIIECTB OT MX COCTaBa M CTPOCHHUSI, MPUPOIY
00pa3oBaHMsT XUMHUYECKOHN CBSI3U (MOHHOM, KOBAJICHTHOM, METAINTUYECKOH ), 3aBUCHMOCTD
CKOPOCTH XUMHYECKOWH peaklUd OT PazNUuYHbIX (PAKTOPOB, CMEUICHHE XUMHYECKOTO
paBHOBECHUS I10]] BO3/ICHCTBUEM BHEITHUX (PAKTOPOB;

o 8LINOSIHAMY  XUMUYECKULL IKcnepumenm:. 110 TIOJYYCHHIO M  PaCIIO3HABAHUIO
BaXKHEHIITNX HCOPTaHUYCCKUX U OPTraHNUYCCKUX BCIICCTB,



HCIO0JIb30BATH NPUOOPETEeHHbIE 3HAHUA U YMEHUSA B NIPAKTHYECKON 1eSITeJIbHOCTH U
NMOBCEIHEBHOM KM3HU JJIA:

. OOBSICHEHUS! XMMHUYECKUX SBJICHUH TNPOUCXOAANIMX B IMpHponxe, ObITy, U Ha
IPOM3BOJICTBE; INIOOANBHBIX IMPOOJIeM, CTOSALIMX IEpe]] YeIOBEYECTBOM (COXpaHEHHE
030HOBOT'O CIIOSI, TAPHUKOBBIN 3((eKT, 3HepreTuyecKre U ChIpbeBbIe MPOOIEMBbI); A
IIOHMMAHHUS POJIM XMMUU B HAPOJHOM XO341CTBE CTPAHBI,

L] 0€e3011acHOro 06paHleHI/I$I C 'OpHOYMMHU U TOKCUYCCKUMH BEIICCTBAMU, HAI'PEBATCIIbHBIMU
HpI/I60paMI/I; BBITIOJIHCHUS PacCyYCTOB, H€O6XOI[I/IMBIX npu HNpUTroTOBJICHHUU PACTBOPOB
SaﬂaHHOﬁ KOHILCHTpAUH, UCIIOJIb3YEMBIX B 6BITy M Ha IIPOU3BOACTBE.

OcBoeHue cofepkaHus Yy4yeOHOM JUCHUIUIMHBI «XUMHUS» 00eCledrBaeT JOCTHUIKECHHE
00y4aroIUMUCS CIEAYIOIINUX PE3YIbTATOB:

* IUYHOCHIHDBIX .

— YyBCTBO TOPAOCTH U YBAXKEHHUS K MCTOPUU U JOCTHUKCHHSIM OTEYECTBEHHON XMMHUYECKOU
HAyKH; XUMUYECKH IPaMOTHOE TOBe/IeHHE B MPO(ecCrOHANBHON EATENbHOCTH U B OBITY MpHU
00panIeHny ¢ XUMHYECKUMH BEIIECTBAMH, MaTepHallaMH U TIPOIIECCaMH;

— FOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHMsl U MOBBIIICHUS KBaTHU(PUKALIUU B

n30paHHO MPodeCcCHOHANTBHON ACATEIHPHOCTH U OOBEKTUBHOE OCO3HAHHME POJU XUMHUYECKHX
KOMIIETEHIIUI B 3TOM;

— YMEHHE HCIIOJIb30BaTh JOCTHKEHUS COBPEMEHHON XHMMHUYECKONM HAYKH M XHMHUYCCKUX
TEXHOJIOTHI [JIsl TOBBIIMICHUSI COOCTBEHHOTO HHTEIUIEKTYaJlbHOTO PAa3BUTHsS B BBIOPAaHHOM
npoeCCHOHAIBHON JESTEIHHOCTH;

* MemanpeomemHoix:

— WCIOJIb30BaHHE pA3UYHBIX BHJOB II03HABATENBbHOW JIEATEIBHOCTH W  OCHOBHBIX
MHTEJJIEKTYaIbHBIX Olepanuii (MOCTaHOBKU 3a7adud, (OpMYIUpPOBAaHUS THUIIOTE3, aHAIU3a U
CUHTE3a, CPAaBHCHHS, OOOOIICHHWS, CHUCTEMATH3allMH, BBISBJICHUS MPUYIUHHO-CIICICTBEHHBIX
CBsI3€, MOMCKA aHANOroB, ()OPMYIHMPOBAHUS BHIBOJOB) JAJISl PEIICHUS MOCTaBICHHOMN 3a/1ayH,
NPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHHS (HAONIONEHUS, HAYYHOTO OSKCIIEPUMEHTA) s
W3YYEHHUS Pa3INYHBIX CTOPOH XMMHUYECKHX OOBEKTOB MU MPOLIECCOB, C KOTOPHIMH BO3HHUKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B MPO(dEeCCHOHATBHOU cdepe;

— HCTIOJIb30BaHKE PA3IMYHBIX UCTOUYHUKOB ISl IOTYYCHUS] XUMUYECKOW HHPOPMAITIH, YMEHHE
OLICHUTHh €€ JOCTOBEPHOCTH UIsl JAOCTIKEHHS XOPOIINX pEe3yIbTaTOB B MPO(ECCHOHATBHOM
cepe.

* NPEOMEMHBIX:

- chopMHUPOBAHHOCTD MPEICTABICHHUI O MECTE XUMUHU B COBPEMEHHON HayYHOU KapTUHE MUPA;
MOHMMAaHUE POJIM XMUMHH B (OPMUPOBAHUU KPYyrozopa ¥ (yHKIIMOHATHHOW TPaAMOTHOCTH
YeNoBeKa /ISl PeIIeHUs MPAaKTUUECKUX 3a/1a4;

- BJAJICHUE OCHOBOIOJATAIOIIMMH XUMHUYCCKHMH TIOHATHSMHU, TCOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE TMOJIb30BAHNE XUMHUECKON TEPMUHOIOTHUEN ¥ CUMBOJIMKOIA;

- BJQJICHUE OCHOBHBIMH METOJAMH HAyYHOTO TIO3HAHHS, HCIOJIB3YEeMBIMA B XHMHH:
HaOIO/IeHUe, OMUCaHWe, H3MEpEeHUe, OSKCIEPUMEHT; yMeHue oOpabaThiBaTh, OOBSICHATH
pe3yJIbTaThl IPOBEJACHHBIX ONBITOB M JICJIaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH
METO/IbI TO3HAHUS TIPU PELICHUH MPAKTUYSCKUX 33]1aY;

- c(hOopMHPOBAHHOCTh YMEHHUS JaBaTh KOJUYECCTBCHHBIC OIEHKH W TPOBOJUTH PACUYETHI TIO
XUMHUYECKUM (popMyriaM U ypaBHEHUSIM;

- BJIaJIeHHE MTPAaBUJIAMH TEXHUKH 0€30TIaCHOCTH TP MCITOJIb30BAaHUN XUMHUYECKUX BEIIECTB;

- c(pOPMUPOBAHHOCTh COOCTBEHHOW IMO3UIIMU IO OTHOIICHHIO K XUMHUYECKOW HH(OpMAIIHH,
MIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.



1.4. PexoMeHayemMoOe KOJHYECTBO 4YACOB HA OCBOEHHE TMPOrpamMMbl Yy4eOHOI

AUCIHUIIJIMHBbI

MaKCUMaJIbHOM y4eOHOW Harpy3ku oOy4varomierocs 176 yacoB, B TOM 4ucIe:

00s13aTeIbHON ayIUTOPHOHN yueOHOM Harpy3ku oOydatomierocst 117 qacos;

CaMOCTOSITEJIbHON paboThI o0ydarorierocs: 59 4acos.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIMHBI

2.1. O0beM yueOHOI IMCUMIIVIMHBI M BUABI Y4eOHO#l padoThI

Bupa yueOHoii padoThl

Oovem uacoe

MaxkcumanbHas yyeOHass Harpy3ka (Bcero) 176
Oo0s13aTesIbHAS ayAUTOPHAsI y4eOHAsl HATPY3Ka (Bcero) 117
B TOM YHCIIE:

TEOPETUYECKUE 3aHATUS 78
MPAKTUYECKHUE 3aHSITUS

71a00paTOPHBIC 3aHSITHS 39
CamocTosiTesbHas padora o0yuyarwiierocs (Bcero) 59
B TOM YHCIIE:

MOJITOTOBKA pedepaToB, TOKIAIOB 14
paboTta ¢ yueOHOM, CIPaBOYHOM JIUTEPATYPON U HHTEPHET-pecypcamMmu 14
pElIeHNE BapUATUBHBIX 3a/1a4 13
CO3/IaHUE TTPE3CHTAINI 14
HOJrOTOBKA IPOEKTa 4

[Ipomexyrounas arrectanus B popme nudepeHpoBaHHOro 3a4eTa U 3K3aMeHa




2.2. TemaTuyecKkHi IJIAH M COAEPKAHUE YIeOHO! JUCHUIINHBI «XuMHS»

HaumeHoBaHue pa3jiesioB U TeM Conep:kanue y4yeOHOro MaTepuasia, 1a00paTopHble U MPAKTUYECKHUE Oo0bem YpoBeHb
padoThl, CAMOCTOSITe/IbHASL padoTa 00y4aroIMXCs. 4acos YCBOCHHS
1 2 3 4
1 cemecTp Pa3nes 1. Oprannveckasi XMMHSA
Tema 1.1. [Ipenmer oprannyeckon Conep:kanue y4eOHOro MaTepuaJa. 4
xumuu. Teopust CTpoeHHs [Ipeamer opranuyeckod xumuu. [loHsTHE 00 OpraHUYECKOM BEUIECTBE H 2
OpPraHUYECKUX COCIMHEHUM. opraHn4yeckor xumuu. KpaTkuii ouepk MCTOpUU pa3BUTHUS OPTaHUYECKON XUMUHU.

Buramusm u  ero kpyuieHue. (OCOOEHHOCTM CTPOEHHUS OpPraHMYECKHX
coeauHeHuit. KpyroBopot yriepoja B npupoze.

Teopus crpoenus oprannyeckux coenuHeHul A. M. byrneposa. IIpeanocsuiku
co3zanus Teopuu crpoeHus. OCHOBHBIE MOJOXKEHHUS TEOpuu cTpoeHus A. M.
byrnepoBa. XuMMHUYECKOE€ CTPOCHME M CBOWCTBA OPraHUYECKUX BEILECTB.
[Tonsitre 06 u3omepun. CrnocoObl 0TOOpaKeHUS CTPOSHUS MOJEKYIbI ((HOPMYIIHI,
Mozenu). 3HaueHue teopun A. M. ByriepoBa 1 pa3BUTHS OpraHUMYECKOM
XMMUU M XMMHUYECKMX NpOrHo3oB. CTpoeHue aroMa yriiepoaa. DJIEeKTPOHHOE
00J1aK0 ¥ OpOUTATIB, S- ¥ P-OpOUTAITIH. DIEKTPOHHBIE U 3JEKTPOHHO-TpadudecKkue
dopMynbl aToMa yriepoga B OCHOBHOM U BO30YXJIEHHOM COCTOSHUSX.
KoBasieHTHast xuMHuueckas CBsI3b M €€ KiacCU(pHUKAIUs 1O CIIOco0y
nepekpbIBaHus opOuTaneit (o- u m-cBsazn). [lonsrue rubpuanszanuu. Pasnuunele
TUIBI TUOpUaU3aluu U (opMa aTOMHBIX OpOMTalell, B3aMMHOE OTTAJKHUBAHUE
rUOpUIHBIX OpOMTae U UX PacloyOKEHUE B MPOCTPAHCTBE B COOTBETCTBUM C
MUHUMYMOM 3HEpPruu. I'eomMeTpusi MOJeKys BellecTB, 00pa30BaHHBIX aTOMaMU
yriepoJa B pa3InYHbIX COCTOSIHUAX THOPUIN3ALIUH.

Knaccudukanus opranuueckux coeauHeHuit. Kiaccudukanus opraHH4ecKux
BEIIECTB B 3aBUCUMOCTH OT CTpOeHMs yriaeponHoi uenu. IlonsTue
¢byHkunoHanpbHON rpynmbl. Kiaccupukamus opraHWYecKHX BEMIECTB IO THITY
(bYHKLIMOHATIBHOM TPYIIIHL.

OCHOBBI HOMEHKJIATYpPhl OPTaHUYECKHUX BEIICCTB. |pHBHAIbHBIC Ha3BaHMUS.
ParonanpHas HOMEHKJIAaTypa Kak mnpefmecTBeHHHIAa HoMmeHkiatypel I[UPAC.
Homenknarypa IUPAC: npuHmUNBel 00pa3oBaHWs Ha3BaHUM, CTApPIIMHCTBO
(bYHKIMOHATIBHBIX IPYII, X 0003HauUeHHEe B Npedukcax U cyppukcax Ha3BaHUH
OpraHMYECKUX BEIIECTB.




THUmbl XMMHYECKUX CBsI3€H B OPraHWYECKHUX COCIMHEHHAX W CIOCOOBI MX
pasphbIBa.

Knaccugukarus KOBaJCHTHBIX CBSI3€H MO 3JIEKTPOOTPULIATEIFHOCTH CBSI3aHHBIX
aTOMOB, CIOCOOY IepeKpbIBaHUs  OpOMTanel, KpaTHOCTH, MEXaHU3MY
oOpazoBanus. CBs3b MPUPOIBI XMMHUYECKON CBSI3U C THIIOM KPHCTAJLTHYECKOU
pELIETKH BEeLeCcTBa U ero (PU3NYeCKMMHU CBOWCTBAMU. Pa3pblB XUMHUYECKOH CBSI3U
KaKk  mporecc, oOpaTHbIA ee  oOpa3oBaHHMi0. [ OMONHTHYECKUU U
reTepOJINTUYECKUN Ppa3pbiBbl CBA3€H, HX CONOCTAaBIEHHE C OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIM MEXaHW3MaMu UX oOpasoBanus. IloHsTHE CcBOOOIHOTO
paaukaia, HyKJIeoQrIbHON U 3JIeKTPOPUIHHON YaCTUIIBI.

Knaccudukanms peakimii B opranundyeckodl xumuu. [loHstue o Tunax u
MeXaHU3Max peakuuid B opraHudecko xummu. CyOcTpaT ©  peareHr.
Knaccugpukanus peakumii 1m0  H3MEHEHMIO B CTPYKType cyOcTpara
(mpucoenvHEHNE, OTIICIUICHUE, 3aMEIIeHHe, W30MEepHU3alisa) U THIy pearcHra
(panukanbHble, HyKIeo(QuUIbHbIE, 31eKTpoduiabHble). Peakuuu npucoe uHeHus
(AN, AE), snumunupoBanus (E), 3amemenus (SR, SN, SE), usomepuzauumu.
Pa3HOBHIHOCTH peakuMi Ka)kJOro THIIA: TMAPUPOBAHUE U JIETUIPUPOBAHHE,
raJJOTCHUPOBaHUE W JETAIOTCHUPOBAHHME, THApATallus W JeTHapaTaiusd,
TMJPOTaJIOreHUPOBAaHNE M JETUAPOTAJIOTeHUPOBAHUE, MOJUMEpU3alusl U
MOJIMKOHACHCALUS, NeperpynnmupoBKa. OcoOeHHocTH OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKkI1ii B OpraHu4ecKOi XUMUH.

CoBpeMEHHbBIE TPEICTABICHUS O XHUMHYECKOM CTPOSHHH OPTraHMYeCKHX
BEIIIECTB.

OcHoBHBIE HampaBlieHus pa3BUTHUd Teopun crpoeHuss A. M. bBbyrtieposa.
M3omepust opraHMyeckux BellecTB M ee BUAbl. CTpyKTypHas H30Mepus:
MEKKJIACCOBasi, YIJIEPOJHOTO  CKEJeTa, IIOJIOKEHHsI KPaTHOW CBSI3M U
¢byHkunoHanbHON Tpynnsl. IIpocTpaHcTBeHHas M30Mepusi: reoMeTpHuecKas |
ontuyeckas. [ToHATHE acHMMETPUYECKOTO IeHTpa. buosjormueckoe 3HAYCHHE
ONTUYECKOI n3oMepuu. B3anMHoOe BIMsSHUE aTOMOB B MOJIEKYyJIaX OpraHUYeCKHX
BEUIECTB. DJIEKTPOHHBIE PPEKThl aTOMOB M aTOMHBIX TPYII B OPraHUYECKHUX
MoJekynax. MHIYKINOHHBIN 3¢ eKT, MONOKUTETbHBIA U OTPULIATENBHBINA, €ro
ocobeHHocTu. Me3zomepHsiid 3hdexT (3hHEKT conpsKeHuns), ero 0COOEHHOCTH.

JlabopaTopHBIii ONBIT

H3roroBieHue Moaeiae MOJICKYJI — HpeZ[CTaBHTCHCﬁ Pa3JIMIHBIX KJIACCOB




OPraHUYEeCKUX COCIUHEHUMN.

IIpakTnyeckue 3aHaATHS

OOHapyXeHue yriaepo/ia ¥ BOAOPOAa B OPraHUIEeCKOM COCTUHEHUU.
OGHapyxeHue rajoreHoB (mpoda beinpireitna).

CamocTtosiTe1bHas padoTa 00y4alOIMXC:

- IOJITOTOBKA JIOKJIa10B U pedepaToB o TeMaM: «Ku3Hb U aesrenbHocTs A.M.
byrnepoBa». «ButanusMm U ero Kpax»;
- paboTa ¢ yueOHOH, CIPaBOYHOM JIUTEPATYPOH U HHTEPHET-PECYPCAMHU.

Tema 1.2. Ilpenenbubie
YTJIEBOJIOPO/BI.

Conep:kanue y4eOHOro MaTepuaJa.

Tomonornyeckuit psimankanoB. [lonstue o0 yrieBomopomax. OcoOeHHOCTH
CTPOEHHMSI NPEICIBHBIX  YIJIEBOJOPOAOB. AJKaHbl KaK IPEICTABUTEIN
IpElENbHBIX YIJIEBOAOPOAOB. ODJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIBl METaHa M JAPYTUX alKaHOB. ['OMOJIOTMYECKHH psA U HU30MEpHs
napaguHoB. HopmanbHOE€ U pa3BETBIEHHOE CTPOCHHUE YIJIEPOAHOW LIEMU.
HomeHknarypa alnkaHOB U alIKWIbHBIX 3aMecTUTeNneH. Pusznyeckue

CBOICTBA aJKaHOB. AJIKaHbI B IPUPOJIE.

XuMHYecKue cBONCTBA ankaHoB. Peakuun SR-Tumna: rajgorenupoBanue (padoTsl
H. H. CewmenoBa), HutpoBanue 1o KoHoBanoBy. MexaHusM peakuuu
XJIODUPOBAHHUS aJIKaHOB. Peaknuu neruapupoBaHusi, TOPEHUs, KaTaTUTHIECKOTO
OKHUCJIGHHUsS allkaHOB. KpeKMHr ankaHoB, pa3iMuyHble BUABl KPEKHUHTA,
IIPUMEHEHHE B  IpoMblluieHHOcTH. Iluponmn3 u  koHBepcus  MeTaHa,
M30MepU3aIHs aJIKaHOB.

[TpuMeHeHHe U cOCOOBI MmoJyyeHus ankaHoB. OOnacTu MPUMEHEHHs aKaHOB.
[TpoMbInIIeHHBIE CHOCOOBI IMOJIyYE€HHUSl aJKaHOB: IOJIyYEHHUE U3 MPUPOTHBIX
UCTOYHUKOB, KPEKHUHI TMapaduHOB, IOJy4YeHHE CHHTETHYECKOro OeH3UHa,
razudukanms  yrisg, TUAPUpPOBaHME aikaHoB. JlaGopaTtopHble CcHocoObl
NOJIy4YeHHUs aJKaHOB: cuHTe3 Bropua, nekapOokcuiupoBaHue, MIpoiIn3 Kapouia
ATIOMUHUSL.

[uknoankaHbl. ['OMOJOTMYECKHMA PSS M HOMEHKJIATypa UUKJIOAIKAHOB, X
obmas ¢opmyna. IlonsTHe 0 HampspkeHMH LMKIA. V30MepHusl LUKIOAIKaHOB:
ME)XKJIaccoBasi, YIJIEPOJHOTO cKejeTra, TreomeTrpuyeckas. [lomydyeHue u
¢u3nueckre CBOMCTBA LMKIOAIKAHOB. XMMHUYECKHE CBOWCTBA IMKIJIOAJIKAHOB.
Cneunduka CBOWCTB NMKIOAJIKAHOB C MajbIM pa3MepoM Iukia. Peaxknuu
IIPUCOEANHEHNS U PAIUKAIBHOTO 3aMEIEHUS.
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JlabopaTopHBIii ONBIT

UsroroBieHue MOI[GJ'IGI‘/'I MOJICKYJI aJIKAHOB U I'aJIOTCHAJIKAHOB.

WzroroBnenue napapuHUPOBAHHOM OyMaru, UCIBLITAHNE €€ CBOWCTB: OTHOIICHHUS
K BOJIE U JKUPaM.

OO6HapyXeHne BOJbI, CaXH, YIIIEKHCIOT0 Ta3a B IPOAYKTaX TOPEHHs CBEUH.
O3HaKoOMJIEHHE CO CBOWCTBAMHU TBEP/IbIX Mapa(UHOB: MJIABICHUEM,
PacTBOPUMOCTBIO B BOJE U OPTAHUYECKUX PACTBOPUTEIISIX, XUMHUUYECKOU
MHEPTHOCTHIO (OTCYTCTBUEM B3aUMOAEHCTBUSI ¢ OpOMHOI BOAOH, pacTBOpaMu
NepMaHraHaTa Kajaus, THIPOKCUA HATPUsI U CEPHOM KUCIIOTHI).

IIpakTnyeckue 3aHsaATHs

[Tomyuenne MeTaHa 1 U3y4YE€HUE €T0 CBONCTB: TOPEHUS, OTHOIICHUS K OPOMHOM BOJIE H
pacTBOpy epMaHraHaTa Kajiusl.

CamocrosiTe1bHas padoTa 00y4alOIIMXCH:

- pCIICHUC BapHUAaTHBHLBIX 3a/1a4,
- paboTa ¢ yueOHOMH, CIPaBOYHOMN JIUTEPATYPON U HHTEPHET-PECYpPCaMH.

Tema 1.3. DTHIIEHOBBIE U JUEHOBBIE
YTJIEBOJIOPO/IBI.

Coaep:xxanue yueOHOro MaTepuaJia.

['oMonoruyeckuii psifi aakeHOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJbl JTHUJICHAa U alKeHoB. ['omonmornyeckuit pan u odmas Gdopmya
alIKeHOB. V30MepHst 3TWIICHOBBIX YIVIEBOJOPOJIOB: MEKKIACCOBAs, YIIEPOJHOTO
CKeJleTa, TIOJOKEHUsI KpaTHOM CBs3W, reomeTpuyeckas. (OcoOEHHOCTH
HOMEHKJIATypbl STUJICHOBBIX YTJIE€BOJOPOJIOB, HA3BAHUS BAKHENIINX PaJIUKAJIOB.
Pu3nYECKUE CBOKCTBA ATKEHOB.

XUMHYECKUE CBOWMCTBA AJIKEHOB. OneKTpoUIBHBIN XapaKTep pPEaKIui,
CKJIOHHOCTb K pPEakUUsM [PUCOCAUHEHUS, OKHUCICHHS, MOJIUMEPU3ALINH.
[IpaBmiio MapkoBHUKOBa U €ro J3JEKTpOHHOE oOoOcHOBaHue. Peaxkiuun
raJOreHUpPOBAaHUs, THAPOraJOreHUPOBAHUsA, TUApATalvy, THIAPUPOBAHUS.
Mexanusm  Ag-peakumii. [loHAatHe o0 peaknusax nonumepusannu. ['openue
aJnKeHOB. Peakunu OKUCIIEHUS B MTKUX U KECTKHUX ycloBusX. Peakuust Baruepa
W ee 3HaueHHue ISl OOHAPYKEHHS HENPEACNIbHBIX YIIE€BOAOPOOB, MOTyUEHUS
TJIUKOJIEH.

I[IpuMeHenne ¥ CIIOCOOBI IIOJVYEHHSI aJIKEHOB. lICmoibp30BaHME BBICOKOM
PEaKIMOHHON CIMOCOOHOCTH QJIKEHOB B XUMHUYECKOW TMPOMBIIUICHHOCTH.
[Ipumenenue sTuneHa W mpomnwieHa. [IpoMBIIIIEHHBIE CIOCOOBI TOMYYECHHS
ankeHoB. Peakimu neruIpupoBaHUsT W KpekuHra ankeHoB. JlabGopatopHbie
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CHOCOOBI MOJTYYCHUS AIKEHOB.

Ankamuensl. [lonstne wu knaccudukanuss AMEHOBBIX YIJIEBOJAOPOIOB IO
B3aMMHOMY pAaCHOJIOKECHHIO KpaTHBIX CBsizell B Mousekysne. OcoOeHHOCTH
AIIEKTPOHHOTO U MPOCTPAHCTBEHHOI'O CTPOCHHUS CONPSIKEHHBIX MueHOB. [loHsTHe
0 T-2JIEKTPOHHOM cucreMe. HomeHkiaTypa AUEHOBBIX YIVIEBOJOPOJIOB.
Oco0eHHOCTH XUMHUYECKHX CBOWCTB COMNPSIKEHHBIX IHUEHOB KaK CJIEICTBUE UX
ANIEKTPOHHOrO cTpoeHus. Peakunuum 1,4-npucoequnenus. [lonmumepusanus
mueHoB.  CrocoObl  MOdy4YeHHs]  JAUEHOBBIX  YIVIEBOAOPOJOB:  pabOTHI
C.B.JIebeneBa, neruipupoBaHue aIKaHOB.

OCHOBHbBIE NOHATUS XWMHUHU BBICOKOMOJIEKYJISPHBIX COEAMHEHUN (Ha mpuMepe
IPOJYKTOB MOJMMEPHU3aIUU AIKEHOB, aJKaJAHNCHOB U WX TajJOreHIPOU3BOIHBIX).
Monomep, mnonumep, peakius MOJUMEpHU3alUH, CTENEHb IOJIMMEpPU3aluy,
CTPYKTYypHOE 3BEHO. THUIBI MOJIMMEPHBIX LeNel: JTUHEHbIe, pPa3BETBICHHBIC,
cumitble.  Ilonstue o  crepeoperyisipHelx — monumepax.  Ilomumepst
TEepMOIUIaCTUYHBIC U TepMopeakTuBHbIE. [IpencraBnenue o

iacTMaccax M 3nacroMepax. [1onmaTHiieH BBICOKOTO U HU3KOTO JIaBJIEHUS, €r0
cBoiictBa u npumenenue. Karanuzarops! Llurnepa—Harra. [lonunponunen, ero
NPUMEHCHHEe ©  CBOWCTBAa. [ aloreHcojepamme TOJUMEpPhl:  Ted)JIoH,
noguBHHUIXJIOpUA. Kayuyku: HarypanbHblii M cuHTeTHdeckue. Comosmmepbl
(OyTagneHCTUPOILHBIN Kayuyk). Bynkanuzaius kaydyka, pe3uHa u 500HUT.

JlaGopaTopHBIii ONIBIT

OO6HapyxeHre HeNpeeIbHBIX COeIMHEHUH B KEPOCUHE, CKUIHIape.
O3HakoMyIeHHE C 00pa3liaMu MOJTUATHIICHA U TTOJIUIIPOTTHIICHA.
PacnioznaBanue o0pasIioB ajJKaHOB M aJIKEHOB.

HpaKTuquKue 3aHATHSA

[Tosryuenue 3TunEHa JeruapaTanuel STUIOBOrO CIIUPTA.

B3aumopeiicTBue aTuieHa ¢ OpoMHOM BOJIOM, pacCTBOPOM NepMaHraHaTa Kajusl.
CpaBHeHuE MIIaMEHU 3TUJIEHA C TUIAMEHEM IIPENIENbHBIX YIIIEBOJAOPOIOB
(MeraHa, nponaH-0yTaHOBOM cMecH).

CamocTtosiTeibHAs padoTa 00y4YalomMXCs:

- IOJITOTOBKA COOOIIEHNS (KOMITBIOTEPHOM mpe3eHTaiun) no teme: «IIpupoausrit
Y CUHTETUYECKUHN KayuyK»;
- pellleHNE BapUAaTUBHBIX 33]1a4.

Tema 1.4. AlleTUIIEHOBBIE

Conep:kaHue y4eGHOr0 MaTepuaJa.

12



YIJI€BOAOPOABL.

I'OMOJIOTHYECKUIN Pl AIKMHOB. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE
aleTHieHa W JAPYruX ajkuHOB. ['omonormueckuilt psng u obmas Qopmyna
ankuHoB.  HoMmeHknaTypa — alleTWIEHOBBIX  yriaeBoaopoaoB.  M3omepus
MEXKJIaCCOBast, YTIIEPOJIHOIO CKEJIETa, OJIOKEHUSI KPaTHOM CBA3H.

XUMUYECKUE CBOWCTBA W TpPUMEHEHUE alkuHOB. (OCOOEHHOCTH peaKIHii
MPUCOEMHEHUSI MO0 TPOMHOM Yriaepoa-yriaepoaHou cBs3u. Peaknusa Kyuepona.
IIpaBuno MapkOBHHUKOBA IIPUMEHUTEIBHO K aneTwieHam. [loaBukHOCTH aToMa
BOJIOpoJa (KHUCIIOTHBIE CBOMcTBa ankuHOB). OxucieHue ankuHOB. Peakius
3enuHckoro. [IpuMeHeHne aleTuiIeHoBbIX yriieBo1opoaoB. [lonuBununanerar.
[Monyyenue ankunoB. [lomyueHue aneTuaeHa TUPOIU30M METaHa U KapOUIHBIM
METOJIOM.

JlaGopaTopHbIii ONBIT

W3roroBienne Moaenen MOJIEKYJ aTKMHOB, UX U30MEPOB.

CamocrosiTeibHas padoTa 00y4alOIIMXCH:

- pCIICHUC BApHATHBHBIX 3aJ1d4v.

Tema 1.5. Apomaruueckue
YTIIEBOJOPO/IBL.

Coaep:xxanue yueOHOro MaTepuasa.

I'omosiornyeckuil psii apeHoB. beH30n kak npexncraButrenb apeHoB. PaszBurtue
IpeJICTaBlIeHU o0 cTpoeHun Oen3ona. CoBpeMEHHbIE IMpeAcTaBleHUuss 00
AJIEKTPOHHOM M MPOCTPAHCTBEHHOM CTpoeHuu OeHnzona. OOpaszoBaHue
apomMaTtu4eckol m - cucteMsl. ['omonoru OeH3osa, UX HOMEHKIIATYypa, oOmiast
dopmyna. HomeHknarypa Juid Tu3aMelleHHbIX NMPO-U3BOAHBIX OEH301a: OpTo- ,
MeTa- , Iapa- paclooKeHHe 3amecTuTene. Pru3ndeckue CBOMCTBA apeHOB.
XMMHUYECKUE CBOMCTBA _apEHOB. [Tpumepsl peakuuit  31€KTPOPUIBLHOTO
3aMELIeHMs: TaJOreHUPOBAaHMs, AIKWINpoBaHUs (kaTanuzatopsl Dpunensi—
Kpadrca), HuTpoBaHus, cynb(upoBanus. Peakuuum ruapupoBaHUS U
pUCOEANHEHNUS XJiopa K OeH3oimy. OCOOEHHOCTHM XHMHUYECKHUX CBOMCTB
roMoJIoroB 6eH3oa. BzaumHoe BiIMsHUE aTOMOB Ha MIPUMEPE TOMOJIOTOB apPEHOB.
OpueHrtanus B peakuusx aekTpoduibHoro 3amenienus. Opuentantsl [ u 11
poza.

[IpyMeHeHHe M TOJdy4YeHUEe apeHoB. [IpupojHbleé HCTOUYHUKH apoOMaTHUYECKHUX
YIIEBOAOPOAOB. ApoMaTh3alysl aJKaHOB M LMKJIOAIKAaHOB. AJIKMIMPOBaHUE
OeH3ou1a.

Kountpoabnas padora Nel «YrieBo1opoasi».

CamocTtosiTeibHAas padoTa 00y4YalOIIMXCs:
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- TIOJTrOTOBKa pedepara mo Teme: «ApOMaTHUECKUE YTIEBOJOPOIBI KaK ChIPbE
JUISl TIPOU3BOJICTBA TIECTHIIUIIOBY;
- paboTa ¢ yueOHOMH, CIPaBOYHOMN JIUTEPATYPON U HHTEPHET-PECYpPCaAMH.

Tema 1.6. [IpupoiHble HCTOYHUKHN
YIJIEBOIOPOOB.

Conep:kanue y4eOHOro MaTepuaJa.

Hedts. Haxoxnenue B mpupone, coctaB M (U3NYECKHE CBOHCTBA HE(TH.
TonnuBHO-3HepreTuueckoe 3HaueHue Hedtu. I[IpomblnuieHHas nepepadoTka
HepTH. Pextuduxamms HepTH, OCHOBHBIE (pakIUM ee pa3feleHHus, HX
ucnoip3oBanue. Bropuunas mnepepaboTka HedrenponykToB. Pextuduxanus
Ma3yTa MpHU YMEHBUICHHOM JaBieHuu. Kpekunr nedremnpomykroB. Pasnuunbie
BHJIBI KpekuHra, padoTsl B.I'.IllyxoBa. I3omepu3anus aaKaHoB.

AJNKWINPOBaHUE HEMPEACTbHBIX YIIIeBOAOPOa0B. PudopMuHT HEPTEIPOIYKTOB.
KauecTtBo aBTOMOOMIBHOTO TOMIMBA. OKTaHOBOE YHKCIIO.

[TpupoaHbI U OMYTHBIA HeQTsAHOW Ta3el. CpaBHEHUE COCTaBa MPHUPOIHOTO U
MOMYTHOTO T'a30B, UX MPAKTHYECKOE UCIIOIb30BAHHUE.

KameHHbI yrosib. OCHOBHbIE HANpaBiICHUsI KCIOJIb30BAHHUS KAMEHHOTO YIJIS.
KokcoBanue kaMeHHOro yriis, BaKHEHIlMe MPOAYKTHI 3TOr0 Ipoliecca: KOKC,
KaMEHHOYIOJIbHAasi CMoJIa, HajcMmojbHass Boaa. CoeluHEHHs, BbLIEISEMbIE W3
KaMEHHOYTOJbHOU cMOIbI. [IpoIyKThI, TOTydyaeMble U3 HaICMOJILHOM BOIBI.
DKOJIOTUYECKHE AaCHEeKThl J00BIYM, MEpepabOTKU M MCIOJIb30BAHMS TOPHOYHMX
HCKOIIaEMBIX.

JlabopaTopHBbIii ONIBIT

Onpeznenenye HaTM4Ks HENPEAEIbHBIX YIIIEBOI0POI0B B OEH3MHE U KEPOCHHE.
PactBoprMOCTb paznuuHbIX HeYTENPOAYKTOB (O€H3MHA, KEPOCUHA, AU3EIBHOTO
TOIJINBA, Ba3eJIMHA, MapaduHa) Ipyr B Apyre.

CamocrosiTe/ibHast paboTa 00y4YalOIUXCS:

- IOJTOTOBKA pedepaTa Mo TeMe: « XUMHUs YTIEeBOJOPOJAHOTO CHIPhS U MOS Oy yIiast
npodeccus», «<HedpTh 1 ee TpaHCIOPTUPOBKA KaK OCHOBA B3aMMOBBITOTHOTO
MEXIYHAPOJIHOTO COTPYTHUYECTBAY.

Tema 1.7. I'mapokcuiibHbIE
COEIMHEHMUS.

Conep:kaHue y4eGHOr0 MaTepuaJa.

Crpoenne u knaccudukanus cnuptoB. Kiaccudukanus cnupToB MO THITY
YTJIEBOJOPOAHOTO paguKalla, 4YMCIy THIPOKCWIBHBIX TPyHn M THUIy aroma
yIIepoAa, CBS3aHHOTO C THUAPOKCHIBHOM  TIpymmod. OJIEeKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHE THAPOKCWIBHOM TIpynnsl. BiusHue cTpoeHMs
CIHMPTOB Ha WX (u3nyeckre cBOWCTBA. MeXMOJIEKYIIsipHAs BOJOPOJIHASI CBA3b.
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I'omonoruyeckuii psii MpPENeabHBIX OJHOAaTOMHBIX cHnupToB. M3omepus u
HOMEHKJIaTypa aJIKaHOJIOB, MX o01mas ¢popmyna.

XUMUYECKUE CBOMCTBA aJKAaHOJOB. PeaklMOHHAs CHOCOOHOCTh MPEICTbHBIX
OJIHOATOMHBIX CIIMPTOB. CpaBHeHHE  KHCIIOTHO-OCHOBHBIX  CBOWCTB
OpraHMYECKUX M HEOPraHUYeCKHX COeAuHEHMH, conepxkammux OH-rpynmy:
KUCJIOT, OCHOBaHUH, aM(OTepHBIX coeAuHeHuil (Boabl, cnupToB). Peaxiuw,
MOATBEPKJAIOIIAE KHUCIOTHBIE CBOMCTBAa CIMPTOB. Peakuuu 3aMmelneHus
TMAPOKCWIBHOM rpynnsl. MeXxMoneKyspHas JeruapaTanys ClIupToB, yCIOBUS
obOpazoBanuss TpocThiXx ddupoB. CiokHBIE 3(QHUPHI HEOPraHUYECKUX U
OpPraHUYeCKUX KHUC-JIOT, peakiuu dtepudukanuu. OKUCIEHUE U OKUCIUTEIHFHOE
JETHIPUPOBAHUE CIIUPTOB.

CrocoObl _mosydeHHst  COUpTOB. ['mMaponu3 ramoreHankaHoB. [ mapararms
QJIKEHOB, YCJOBUSA €€ TIpoBeldeHMs. BoccTaHoBieHue  KapOOHMIIBHBIX
COCIMHEHU.

OTaenpHblC  NPEACTABUTENH aJIKaHOJIOB. MetaHon, €ro NpOMBILUIEHHOE
IIOJIy4YeHUE M TNPHUMEHEHHE B IIPOMBIIUICHHOCTH. bHOJIOrM4ecKoe IelCTBUE
meraHona. Cneuuguyeckue CrnocoObl IMOMyYyeHHs  STHJIOBOIO  CIMpPTA.
@U3HOIOrNYECKOE AEUCTBUE ITAHOJIA.

MHoroaromubie cnvpthl. M3omepus U HOMEHKIIATypa NpPeACTaBUTEIEH ABYX- U
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XHMHUYECKUX CBOWCTB MHOI'OATOMHBIX
CIOHMPTOB, MX KayecTBeHHoe oOOHapyxeHue. OTAenbHbIE MPEICTABUTEINH:
ATWIEHIJIMKOIb, T[JMIEPUH, CHOCOOBI UX  TOJY4YEHHs, IMPaKTHUYECKOe
IIPUMEHEHUE.

®deHon. DNEKTPOHHOE W TMPOCTPAHCTBEHHOE CcTpoeHue (eHona. BzanmHoe
BIIMSHUE apOMATHYECKOrO0 KOJbLA M THAPOKCUIBHOM TIpynibl. XHMHYECKUE
cBoiicTBa (eHona Kak (YHKIUS €ro XMMHYECKOro cTpoeHus. bpomupoBanue
¢deHona (kadecTBEHHas peakiysl), HUTpoBaHHWE (MMKPUHOBAs KHCIOTa, €€
cBoiicTBa u mpuMeHeHnue). OOpa3oBaHHe OKpAIIEHHBIX KOMIUIEKCOB C HOHOM Fe®*
[Tpumenenue ¢enona. Ilonydyenue geHosna B IpOMBIIIIEHHOCTH.

JlaGopaTopHblii ONILIT

PexTuduxarus cMecu 3TaHOI—BO/A.
OOGHapy>xeHre BOJIbI B a3€0TPOITHOM cMeCH BOJBI M 3TUIIOBOTO CIIUPTA.

IIpakTnyeckue 3aHATHS

I/I3yquI/Ie pPacTBOPUMOCTU CITUPTOB B BOJIC.
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OxucneHue cnupToB pa3IMYHOIO0 CTPOECHUS XPOMOBOM CMECHIO.
[Tonydyenue nuatrioBoro 3¢upa. Iloaydyenue rimuuepara Meau.

CamocTtosiTe1bHas padoTa 00y4alOIIMXC:

- IOJATOTOBKA pedepaTa Mo TeMe: « ITAHOII: Benvaiiee 01aro u CTpaIHoe 37105,
- IIOATOTOBKA COOOIICHHS (KOMIIBIOTEPHON MIPE3EHTAITNH) IT0 TEME: «AJIKOTOJIN3M H €T
MTPOMIITAKTHKAY.

Tema 1.8. Anbaeruansl U KETOHEL.

Conep:kanue y4eOHOIro MaTepuaJa.

['oMonoruyeckne psjbl aibJAETUI0B U KETOHOB. [loHATHE O KapOOHMIBHBIX
COCTMHCHUAX. DJIGKTPOHHOE CTPOEHWE KapOOHWUJIbHOW Tpymmbl. M3omepus u
HOMEHKJIATypa ajbJCTUI0B M KEeTOHOB. DU3WUECKHe CBOWCTBA KapOOHUIBHBIX
COeIMHEHU.

XUMHYCCKUE CBOMCTBA albACTHIOB M KETOHOB. PeaknMoHHAs CIOCOOHOCTH
KapOOHWJIBHBIX COCIUHEHUN. Peakimuu OKHCIICHHS aabJCTHIIOB, KaueCTBCHHBIC
peakiMy Ha aNbJIETHAHYI0 Tpymnmy. Peakinuu moiMKoHACHCAIMU: 00pa3oBaHUE
dbenonodopMatbaETUIHBIX CMOJ.

IlppMeHeHne ¥ IOJYVYEHUE KApOOHWIBHBLIX COEIUHEHHMN. [Ipumenenue
aNbJIETHUIOB U KETOHOB B OBITY U MPOMBINUICHHOCTH. AJNBJETUIbl U KETOHBI B
npupoze (3pupHbIe Macia, hepomMonsr). [TomydeHne KapOOHMIBHBIX COSTUMHEHUN
OKHCJIEHUEM CHOUPTOB, THApATAllU€d aJIKWHOB, OKHCIEHHEM YIJIEBOJIOPOJIOB.
OtnenpHBIE MPECTABUTENN albJETHIOB U KETOHOB, CHElU(UUecKre CrocOObI
MX TMOJIYUYECHHS U CBOMCTBA.

JlabopaTopHBbIii ONIBIT

OKWuCIIeHHe 9TaHoJa B A TaHAJIb PACKaJIEHHON MEIHOM MPOBOJIOKOH.
[Tonyuenue dpeHomOPOPMANIBIETHIHOTO MOTUMEPA.
Pacnio3HaBaHue pacTBopa areToHa 1 opMajvHa.

IlpakTHYecKHe 3aHATHA

N3yuenne BOCCTaHOBUTEIBHBIX CBOMCTB aIbJIETHIOB: PEAKIIUS «CepeOpsTHOTO
3epKajay, BoccraHoBieHue ruapokcuaa meau (I1).
B3anmogeiicTBue hopmanbaeruaa ¢ rTuapocyinbhUTOM HATPHS.

CamocTtosiTeibHass padoTa 00y4alOIIMXCH:

- moaroroBka pedepara no teme: «PopMabIeru Kak OCHOBA ITOJIyYEHHS BEILIECTB
¥ MaTepUAJIOB I MOeH MpodecCHOHAIBHON NeSTEIbHOCTI.

Tema 1.9. KapO6oHOBBIE KUCTOTHI U
WX TPOU3BOJIHEIE.

Conep:kanue y4eOHOro MaTepuaJa.

I"'oMmonormueckuit paa OpCACIbHBIX OAHOOCHOBHBIX KaD6OHOBI)IX KHCJOT.
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[TonsiTie o KapOOHOBBIX KHCIOTaX M WX KilaccuuKanus. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHUIIbHOW rpynmbl. ['oMonoruueckuid psij
MpEIeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT, WX HOMEHKJIATypa U
nzomepus. MexxMoneKkysipHble BOJIOPOAHbBIE CBSI3U KapOOKCUIILHBIX TPYIII, HX
BJIMSIHHAE Ha (PU3MYECKHE CBOMCTBA KAPOOHOBBIX KHCIIOT.

XYUMUYECKHE CBOMCTBA KAapOOHOBBIX KHUCJIOT. Peakiuu, WLIIOCTpUpYOIIKE
KHMCJIOTHBIE CBOMCTBA M UX CPAaBHEHUE CO CBOMCTBAMM HEOPraHMYECKUX KHUCIOT.
O6pa3oBanre (QyHKIMOHAIBHBIX MPOU3BOJHBIX KapOOHOBBIX KHCIOT. Peakiuun
sTepuduKaniu. AHTHIPUIB KapOOHOBBIX KUCIIOT, UX MMOJTYYCHUE U TIPUMEHEHUE.
Crioco0bl mosydyeHust KapOOHOBBIX KHUCIOT. OTIeNbHbIE NPEACTaBUTENN H UX
3HaueHue.  OOmme crnocoObl TMOJYYEHHUS: OKHUCICHHE alKaHOB, AQllKEHOB,
MEPBUYHBIX CIHUPTOB,ABJACTHIOB. BakHEHIIHEe NpeAcTaBUTEeIN KapOOHOBBIX
KHCIIOT, HMX OWOJOrHYecKas pojb, CHelu(UIecKue CrocoObl MONyYeHUs,
CBOMCTBA M INPHUMEHEHHE MYPABBUHOM, YKCYCHOM, IaJIbMUTHHOBOW U
CTE€apUHOBOM; aKPUIJIOBOM U METAKPUIIOBOM; OJIEMHOBOM, IMHOJIEBOU U
JIMHOJIEHOBOI1; 111aBeIEBOI; OCH30MHON KUCIIOT.

Crnosxnble 3¢upbl. CTpoeHHEe U HOMEHKJIATypa CI0KHBIX 3(HPOB, MEXKKIIACCOBAs
U30MepHsl ¢ KapOOHOBBIMH KHCIOTaMH. CIIOCOOBI TOTYYEHUS CIOKHBIX 3(HUPOB.
OOpatuMocTh peakiuu dTepudukanuu U (HaKToOpbl, BIUSIONIME HAa CMEIICHUE
paBHOBecus. OOpaszoBaHHe CIOXKHBIX Moaud¢upoB. I[lomudTunenrepedranar.
JlaBcaH Kak mpeiCcTaBUTENIb CUHTETUYECKUX BOJOKOH. XMMUYECKHUE CBOMCTBA U
MPUMEHEHHUE CI0XKHBIX 3(UPOB.

Kupel. XKupbr kak cioxHbie 3¢upbl ThaulepuHa. KapOOHOBBIE KHCIOTHI,
BXOJILIIE B COCTAB KUPOB. 3aBUCUMOCTh KOHCUCTEHIIMU KUPOB OT UX COCTaBa.
XUMHYECKUE CBOWCTBA JKUPOB: THUIPOJU3, OMBUIEHHE, TUAPUPOBAHUE.
buonoruueckas posb )KUPOB, X UCIIOIb30BAHKUE B OBITY U MIPOMBIIIJIEHHOCTH.
Comu  kapOOHOBBIX  KHCIOT. Mpbula.  CrnocoObl  MONYy4YeHHMsS  COJICH:
B3aMMOJICIICTBIE KAapOOHOBBIX KHUCIOT C METaUIaMH, OCHOBHBIMH OKCHJIAMHU,
OCHOBaHUSIMH, COJISIMH; IIETTOYHOW THAPOIU3 CIIOXKHBIX dPHUPOB. XUMUYECKUE
cBOiicTBa coseil KapOOHOBBIX KHCJIOT: THAPOJU3, PEaKlUHd HOHHOIO OOMEHa.
Mpbuia, cyuHOCTh Morolero aectBusi. OTHOIIEHHWE MbUIa K KECTKOM BOJIE.
Cunrerndeckue morwmme cpeactea  — CMC (meTepreHTsl), UX MPEeuMYIIeCTBa
1 HEJJOCTATKHU.

JlabopaTopHblii onbIT
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B3auMozeiicTBrue pacTBOpa YKCYCHOM KUCJIOTHI C MarHUEM, OKCUJIOM LIMHKa,
rugpok-cusioM xenesa (1), pactBopom kapOoHaTa Kaus U creapaTa Kajusl.
O3zHakomIIeHHE ¢ 00pa3liaMy CIOKHBIX F(UPOB.

OTHOIIEHUE CIOXKHBIX IPUPOB K BOAE U OPraHMUECKUM BELIECTBAM.
BeiBeieHue KUPHOTO MATHA C TIOMOUIBIO CJIOXKHOTO 3¢upa.

PacTBOpUMOCTB JKUPOB B BOAE U OPraHUYECKHUX PACTBOPUTEIISIX.

CpaBHeHHE MOIOIIMX CBOKUCTB X034icTBEHHOT0 Mbl1a 1 CMC B KecTKOM BoJIE.

IIpakTnyeckue 3aHsaATHs

PacTBOprMOCTh pa3nUYHBIX KapOOHOBBIX KUCIIOT B BoJie. B3anmoelictBre
YKCYCHOM KUCIOTHI ¢ MeTaiamu. [lonydyenne n30aMuinoBoro 3gpupa ykCycHoi
KHCJIOTBI.

CpaBHeHUE CTENEHN HEHACBIIIEHHOCTH TBEPAOIO U )KUJKOI0 XUpoB. OMBUICHHE
xwupa. [loryueHne Mplia 1 U3y4eHHE €ro CBOMCTB: IEHOOOPA30BaHNUS, PEaKIIHii
MOHHOT'0 00MEHA, TUAPOJIN3a, BEIICICHUS CBOOOIHBIX KHUPHBIX KUCIIOT.

KonrpoabHas padora Ne2 «Kucnopogocoaepikanie opraHu4ecKue
COCIMHCHUS)

CamocrosiTe/ibHas padoTa 00y4YaloIuXxcs:

- IOJTOTOBKA cOO0IEeH s (KOMITBIOTEPHOH Mpe3eHTanum) mo teme: «Mctopus ykcycay;
- IOJTOTOBKA pedepaTa Mo TeMe: «MypaBbUHASL KUCJIOTa B IPUPOJIE, HAYKE U
IPOM3BOJCTBEY.

Tema 1.10. Yri1eBoIbI.

Conep:xxanue yueOHOro MaTepuasa.

[Tonatue 06 yrieBojax. Knaccugukanus yrieBonoB. MoHO-, au- U
MoJIucaxapuibl, MPEACTaBUTENN KaKJOW TIpyMIbl yriaeBoaoB. buomormueckas
pOJIb YIIIEBOAOB, UX 3HAUEHHUE B KHU3HH YelloBeKa U 00IIeCTBa.

Monocaxapuabl. CTpoeHHEe W ONTHYECKas H30Mepus MoHocaxapuaoB. Wx
KJaccu(uKalus Mo 4uciay aTOMOB yriiepoja U npupoje KapOOHUIbHOMN I'PYIIIIBL.
@opmynsl @umiepa u Xeyopca Ui U300pak€HUST MOJIEKYT MOHOCAXapHJIOB.
OtHecenne MoHOcaxapuJoB k D- n L-psaay. BaxHeimume npectaBuTeIn MOHO3.
['moko3a, cTpoeHune ee MoJieKynbl U (u3nueckue cBoicTBa. Tayromepus.
XVMMUYECKHE CBOMCTBA IUIIOKO3bl: pEaKkUMU 10 aJbJAECTHAHOM  TpyIIe
(«cepeOpsHOTO 3epKaia», OKHUCICHHE a30THOW KHCIOTOW, THAPUPOBAHUE).
Peakuuu r0Ko3bl KaKk MHOIOATOMHOTIO CIIMPTA: B3aUMOJEHCTBUE TJIFOKO3bI C
ruapokcuaoM meau (1) mpu koMHaTHOM Temneparype U HarpeBaHuu. Pa3nuunbie
TUNBl  OpoXKeHus (CIUPTOBOE, MOJIOUHOKHCIoe). ['moko3a B mpupone.
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buonoruueckas posiab 1 NPUMEHEHHE INIIOKO3bl. PPyKTO3a KAK U30MEP IIIFOKO3BI.
CpaBHeHHUE CTPOEHUSI MOJIEKYJIbl U XUMUYECKHX CBOMCTB TIIIOKO3bI U (DPYKTO3BI.
®pykTo3a B IpUPOJIE U €€ ONOIOTHIeCcKast POib.

[TenTo3bl. Pubo3a u ne3okcupud03a Kak mpecTaBUTENH allboneHTo3. CTpoeHue
MOJIEKYII.

Jlucaxapuapl. Ctpoenne aucaxapuaoB. (Crnoco0d cowIeHEHUS  IUKJIIOB.
BoccranaBnuBaromye M HEBOCCTAHABIIMBAIOIIME CBOMCTBA AMCAXapHUIOB Kak
ciencTBUEe couwileHeHus Iukiaa. CTpoeHue W XUMHYECKHE CBOMCTBA Caxapo3bl.
TexHonornueckne OCHOBBI IIPOM3BOJCTBA caxaposbl. JIakTo3a M MalibTO3a Kak
M30MEPBI Caxapo3bl.

[Monucaxapuapl. OOmee cTpoeHue mnonaucaxapuaoB. CTpoeHHE MOJIEKYIIbI
Kpaxmaja, aMuiio3a M aMUJIONEeKTHH. (Pu3nyeckue CBOMCTBa Kpaxmaya, €ro
HAaXOXJEHWE B Mpupoje H Ouonoruueckas poib. [nukoreH. XuMuyeckue
cBoiicTBa kpaxmaina. CTpoeHHE 3JEMEHTApHOrO 3BEHA IEJUI0NI03bl. BiusHue
CTpPOCHHUS TOJMMEPHOM I1enu Ha (U3NYECKUEe U XHUMHYECKHE CBOWCTBA
HEJUTI0NIO3bL. ' HAPOIN3 IEeIUTI0I0361, 00pa30BaHUE CIOKHBIX (DUPOB C
HEOPraHMYECKUMHU M OpPraHMYeCKUMHU KucioTamu. [loHsTHe 00 MCKYCCTBEHHBIX
BOJIOKHaxX: aleTaTHOM IleJKe, BHcko3e. HaxoxaeHnue B mnpupoae u
Ouosiornyeckas poJib 1eJuTr0s103bl. CpaBHEHHE CBOMCTB KpaxMalia M LIEJUTION03bI.

JlaGopaTopHbIii ONBIT

O3zHakomIIeHHE ¢ PU3NIECKUMHU CBOMHCTBAMH TIIFOKO3BI (arTevHast yrakoBKa,
TaOJIEeTKN).

KucioTHseIi ruponus caxapossl.

3HaKOMCTBO ¢ 0Opa3lamMH MoJucaxapuiaoB.

OO6HapyxeHne Kpaxmaja ¢ IOMOIIbI0 KaYeCTBEHHON PeakIuu B MeJie, Xieoe,
Horypre, MapraprHe, MaKapoOHHBIX M3/IEIHSIX, KpyIax.

HpaKTuquKue 3aAHATHSA

Peaxius «cepeOpsiHOTO 3epKaiiay TI0K03bl. B3aumoseiicTBre riaroKo3sl ¢
ruapokcuaoM meau (I1) mpu pa3nuyHbIX TeMieparypax.

JleiicTBue aMMHa4yHOTO pacTBOpa OKCHIa cepedpa Ha caxaposy.
OO6Hapy>keHue J1akTo3bl B MoJioke. JleiicTBue oaa Ha Kpaxmal.

CamocTtosiTesibHAs padoTa 00y4aloIMXCs:

- pelieHue BapuaTUBHBIX 3a/a4;
- IOJTOTOBKA COOOMIEeHNsI (KOMITBIOTEPHOM MPe3eHTAINH) 10 TeMe: «Mpbiia:
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MPOILIOE, HACTOsIIIEee, OyayIIee.
- paboTa ¢ y4eOHOI, CIPaBOYHON JIUTEPATYPOH M HHTEPHET-PECYPCaMH.

Tema 1.11. AMHUHBI, aMHHOKHCIIOTHI,
OCIIKH.

Coaep:xaHue y4eOHOIro MaTepuaJa.

Knaccudukanms u usomepus amuHoB. [lonatue o6 amuuax. IlepBuunsle,
BTOPUYHBIE M TpEeTUYHbE amuHbl. Kiaccuukamuss amMMHOB 1O THUITY
YIIEBOJOPOAHOIO  pajMKala M YHUCIAYy  AaMUHOIPYHNII B MOJIEKYJIE.
["omonoruyeckue psabl MpeaesbHBIX ATM(aTHUYECKUX U ApOMAaTHUECKUX aMUHOB,
M30MEPHs U HOMEHKIIATYPA.

XHMMHUYECKHE CBOWCTBA aMHUHOB. AMHHBI KAaK OpPIaHUYECKHUE OCHOBAHUS, HX
CPaBHEHHE C aMMHAaKOM M JPYTMMH HEOPraHW4YeCKMMH OCHOBAaHHUSMHU.
CpaBHEHHE XMMHUYECKHX CBOWCTB aIW(PATUYECKUX U apOMAaTHYECKHUX AMHUHOB.
OO0pazoBaHue aMul0B. AHWIMHOBbIE KpacuTenu. IloHsATHE O CHHTETHYECKHX
BOJIOKHaX. [lommamMuael ¥ monvaMuaHble CHHTETHYECKUE BOJIOKHA.

ITpumenenue u nosnyyenre aMuHoB. [Toxydyenue amunos. Pa6otsl H.H.3ununa.
AmuHOKHCHOTHL. [loHSITHE 00 aMUHOKHCIIOTaX, UX KIACCU(HUKAIHS U CTPOSHHE.
OnTuyeckass un30Mepust 0-aMMHOKHMCIOT. HoMmeHknaTypa aMHUHOKHUCIIOT.
JIBOMICTBEHHOCTb KHMCIIOTHO-OCHOBHBIX CBOWCTB AMHUHOKHCIOT U €€ IPUYMHBL
bunonspueie nonel. Peakuyu xonnencanuu. Ilentuanas cBsa3p. CUHTETHYECKHE
BOJIOKHA: KampoH, 3HaHT. Knaccugukanusa BojokoH. [lonydyeHrne aMHHOKHCIOT,
UX IpUMEHEeHHE U Ouosorunyeckast QyHKIIHsL.

benku. benku xak npupoaHsie nosmMepsl. [lepBudnas, BTopuyHasi, TpeTUYHAS U
YeTBEPTUYHAS CTPYKTYpbl OenkoB. PUOPWUIIpHBIE U TIOOYISpHBbIE OENKH.
XWUMHYECKHE  CBOWCTBAa  OCJIKOB: TOpEHHME, JICHATypalus, THAPOIHU3,
KadecTBEHHbIE (IIBETHbIE) peakuuu. buonorndeckue QyHKIUM OEIKOB, HX
3HaueHue. benkn kak kommnoHeHT mumu. [IpoOiema GenKOBOro royiofaHus U
IIyTHU €€ pELICHUS.

JlabopaTopHBbIii ONIBIT

PacTBopeHue 0enKkoB B BOJIE M UX KOATYJISLUS.
O6HapyxeHue 6eKa B KypHHOM SIIIE U MOJIOKE.

IIpakTHYecKHe 3aHATHA

OGpa3oBaHue coseil annmiMHa. bpomupoBaHue aHWIHHA.
O6pazoBanue coneit raumuHa. [Tonyuenne MenHON CoM TIHIIMHA.
Jlenatypanms 6enka. [{BeTHbIe peakinn OETKOB.

CamocTtosiTe1bHass padoTa 00y4alOIIMXCH:
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- PCHICHUC BApUATUBHBIX 3a1a4;

- noAroToBKa pedepara 1o Teme: «Pa3BUTHE caxapHOI TPOMBIIIICHHOCTH B
Poccumny, «Ponb yriieBoioB B Moeii Oyayrien npodeccnoHaaIbHOR
JeSATEITBHOCTH.

Tema 1.12. A3oTocoaepxaniue

reTCPOHUKINYCCKHUE COCAUHCHUS.

HyxnenHoBBIE KUCIIOTBI.

Coaep:xaHue y4eOHOIro MaTepuaJa.

HyxneunoBble kucnotbl. HykiienHoBble KuCioThl. HykieMHOBBIE KUCIOTHI Kak
npupoaHble noaumepsl. Hykineotusl, ux crpoenue, npuMepsl. AT® u AP, nx
B3aUMOIIPEBpAICHUE U POJib ATOTO npouecca B mpupoje. [lonstue JIHK n PHK.
Crpoenne JIHK, ee mepBuunHas u BTOpH4Has cTpykrypa. Paborsr @.Kpuka u
H.Yorcona. KommiemMeHTapHOCTh a30TUCThIX OcHOBaHWM. Permukanus IHK.
Ocob6ennoctu crpoenusi PHK. Tumst PHK u ux Owuomormdeckue QyHKIUU.
[TonsiTre o TponuHoM Kojie (kKogoHe). buocunres 6enka B kuBoit kierke. ['eHHas
WH)XKeHepus 1 OnotexHosorus. TpancreHHsle GOpPMBI pACTEHUH B KUBOTHBIX.

JlaGopaTopHbIii ONBIT

Hsrorosiienre 00ObEMHBIX U IapoOCTCPIKHCBBIX MO,Z[CJ'IGIZ a30TUCTBIX
IrCTCPOLMKIIOB.

CamocTosiTesibHasi padoTa 00yYaloUIuXCs:

- paboTa ¢ y4eOHOi1, CITPaBOYHON TUTEpaTypOl U HHTEPHET-PECYPCaMIL.

Tema 1.13. buosornuecku
AKTUBHBIE COEIUHEHUS.

Conep:xxanue yueOHOro MaTepuasa.

®epmenThl. TlonsTHe 0 (epmMeHTaX Kak O OHOJOIMUYECKHX KaTalu3aTropax
0enkoBoil mpupoabl. OCOOEHHOCTH CTPOEHUS U CBOWCTB B CpPaBHEHMHM C
HEeopraHuuecKuMM Katanuzatopamu. Knaccugukarus pepmentoB. OcoGeHHOCTH
CTPOCHHMSI M CBOWMCTB (PEPMEHTOB: CEIIEKTUBHOCTh U  3((HEKTUBHOCTE.
3aBUCUMOCTh aKTUBHOCTH (pepMEHTOB OT Temmeparypsl U pH cpeabl. 3HaueHue
(bepMeHTOB B OMOJIOTMH U TPUMEHEHNE B IPOMBIIIIIEHHOCTH.

Burtamunsl. [Tonstie o Buramunax. Ux knaccudukanus n o6o3nauenue. Hopma
norpebiieHuss BUTaMUHOB. BopopactBopumble (Ha npumepe BuUtamMuHOB C,
rpynnsl B u P) u xupopactBopumble (Ha mpumepe ButamuHOB A, D u E).
ABHUTaMHHO3bI, TUIIEPBUTAMUHO3bI U TUIIOBUTAMHUHO3bI, UX TPOPUIAKTHKA.
lopmonbl. [loHsiTHe 0 ropmMoHax Kak OHMOJOTMYECKHM AKTUBHBIX BEIECTBAX,
BBIMIOJHSIONINX SHJOKPUHHYIO PETYIALHI0 KU3HEACSITEIbHOCTH OPraHU3MOB.
Knaccugukanuss  ropMOHOB:  CTEpOU[BI,  IMPOU3BOAHBIE  AMHHOKHUCIOT,
MOJIMNIENTUIHbIE U OeTKOBbIEe TOPMOHBL. OTIeNbHBIE IPEICTaBUTENN: SCTPATUOI,
TECTOCTEPOH, UHCYJIMH, aPEHAJIMH.
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JlekapcTBa. IloHsATHE O JeKapcTBax KaK XMMHOTEpANEBTUYECKHX Iperaparax.
KpaTkue uctopudeckue cBeleHUSI O BOSHUKHOBEHUH U Pa3BUTUU XUMHUOTEPAIUu.
['pynmbl ekapcTB: cynb(aMuabl (CTPENTOLX), aHTUOMOTHKHU (TIEHUIMIUINH),
AHTUTIUPETUKH (aCHUpPHH), AHAIBIeTUKH (aHAIBIMH). MeEXaHW3M JIeHCTBHS
HEKOTOPBIX JIEKAPCTBEHHBIX MPETapaToB, CTPOCHUE MOJIEKYJ, MPOrHO3UPOBAHHE
CBOICTB Ha OCHOBE aHalu3a XHUMHYECKOrO CTpOeHHS. AHTUOMOTHKH, HX
KJaccu(uKanus o CTPOCHUIO, TUITY U CHEKTpY AeicTBHs. be3onacHbie criocoOb!
MPUMEHEHHUS, JIEKapCTBEHHBIE (DOPMBI.

JlaGopaTopHBIi ONBIT

HcnblTanue pacCTBOPUMOCTH aIpECHATIMHA B BOJIE U COJITHON KUCIIOTE.
OOHapy)XeHHe aclMpUHA B TOTOBOM JIGKAPCTBEHHOM (hopme.

IIpakTHyecKue 3aHATHSA 2
OO0HapyxeHue BUTaMuHa A B nojicosiHedHoM Macie. OOHapyskeHue Butamuna C
B s10;104HOM coke. OnpeneneHre BuTaMruia D B ppIObeM KHUpe WM KypUHOM
KEITKe.
JlelicTBME aMHIIO3BI CIIFOHBI HA Kpaxmail. /[elicTBruEe IeruaporeHasbl Ha
METWJICHOBBIN CUHMUI. JlelicTBHE KaTajassl HA EPOKCU BOJOPOIA.
CamocrosiTe/ibHas padoTa 00y4aloIuXCs: 2
- pellleHne BapUaTUBHBIX 3a/1ay;
- paboTa ¢ yueOHOM, CIPaBOYHOMN JIUTEPATYpOl U HHTEPHET-pecypcamu.
®opma koHTpOIst: AuddepeHunpoBaHHbIN 3a4eT
Bcero 3a 1 cemectp 72
B ToMm 4nciie: TeopeTn4ecKoro 00y4eHus 32
IIpakTHYeckux 3aHATHH 16
CamocTosiTe/IbHOM PadoThI 24
2 cemecTp Pa3nea 2. O61mas u Heopraumyeckasi XuMHms.
Tema 2.1. Xumus — Hayka o Coaepxanue yueOHOro MmarepuaJa. 2

BEIIECTBAX.

CocraB _ BemiecTBa. XHUMHYeckhe dieMeHThl. (CrocoObl  CyIIecTBOBaHMS
XUMHYECKHX JJIEMEHTOB: aTOMBI, MPOCTHIE M CIIOKHBIE BelIecTBa. BermecTBa
MOCTOSIHHOTO M TIEPEMEHHOI0 COCTaBa. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB.
BemectBa MONEKyISpHOTO W HEMOJEKYJISIpHOTO  cTpoeHHs.  CrocoOs
OTOOpakeHHs] ~ MOJIEKYJd:  MOJEKYIspHble M  CTPYKTypHBbIE  (HOPMYJIBI;
HIapocTep>KHEBbIE 1 MaclITabHbIe pocTpaHcTBeHHbIE (CTioapTa—Dbpurieda)
MOJIEJIA MOJIEKYIL.
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H3mepenue BeriectBa. Macca aTOMOB M MOJIEKYJI. ATOMHasi €IWHUIIA MAcCCHI.
OTHOCUTEIBHBIE aTOMHAsi M MOJICKYJIsApHas macchl. KoimuecTBO BemiecTBa U
SIMHUIIBI €T0 M3MEPEHHUsS: MOJIb, MMOJIb, KMOJb. Yncno Aoraapo. MomspHas
Macca.

ArperaTHble COCTOSIHUS BellecTBa. TBepaoe (Kpucrauimdeckoe u amopdHOe),
JKUJIKOE M Tra3000pa3HOe arperaTHbIE COCTOSIHHS BeIlecTBa. 3aKOH ABOTaJIpo U
ero cieacTtBus. MOoJSpHBIE 00bEM BeELIECTB B Ta3000pa3HOM COCTOSHUH.
OOBbeaMHEHHBIN ra30BbIN 3aKOH M ypaBHeHHe MeHeneeBa—KianeipoHna.
Cwmecu BemiecTB. Pazmuuusi MeXay CMeCSIMH M XUMHYECKUMHU COCIMHCHUSIMHU.
MaccoBast 1 00beMHas 107 KOMIIOHEHTOB CMECH.

Tema 2.2. CtpoeHue aroma.

Coaep:xxanue yueOHOro MaTepuasa.

AToM — cnoxHag yactuna. JlokazarenbCcTBa CIOXKHOCTH CTPOCHHUS aTroMa:
KaTOJ/HBIC ¥ PEHTTEHOBCKUE JIyud, (OTOIP(DHEKT, paliOaKTUBHOCTD, DJIEKTPOIIU3.
[Inanerapnas moxmens artoma OJ.Pesepdopna. Crpoenmne atoma mno H.bopy.
CoBpeMeHHbIE TIPEACTABICHHUS O CTPOCHMH aroma. KopriycKymnsipHO-BOJIHOBON
JyaJli3M 4aCTHUL MUKPOMUPA.

CocraB aroMHoOro sijipa. HykioHbI: IpOTOHBI U HEUTPOHBL. MI30TOIBI U HYKJIHUIBI.
Y CTOMYUBOCTS SIAEP.

OnekTpoHHas o0osiouka aromoB. [loHsTHE 00 »3J€KTpOHHOW oOpOuTaIu U
ANIeKTpPOHHOM oOsake. KBaHTOBBIE umMcia: TJIaBHOE, OpOUTalbHOE (TTOOOYHOE),
MarHuTHOE M CIIMHOBOE.

Pacnipenenennie 37I€KTPOHOB IO HHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM H
opOuTaIsiM B COOTBETCTBUU C TPUHIIUIIOM HAWUMEHBIIEH SHEPTUU, MPUHITUTIOM
[Taynu u nmpaBuinom ['yHaa. DneKTpoHHBIE KOH(MUTYpAIIMH aTOMOB XMUMHYECKUX
aeMeHTOB. BasleHTHBIE BO3MOKHOCTH aTOMOB XUMHUYECKHUX JIEMEHTOB.
DyeKTpOoHHAs KiIacCH(HUKAINA XUMHUIECKUX DIIEMEHTOB: S-, P-, d-, f-aeMenHTsI.

JlaGopaTopHbIii ONIBIT

Ha6JIIOIICHI/Ie CIICKTPOB UCITYCKaHUA U MOTJIOMCHU A COE€IUHEHUI XUMHUYECKHUX
9JICMCHTOB C ITOMOIIBIO CIIEKTPOCKOIIA.

CamocTrosiTesibHasi pa00Ta 00yYAIOIIMXCH:

- paboTa ¢ y4eOHOi1, CTPaBOYHON JTUTEPATypOr U HHTEPHET-PECYpPCaMHL.

Tema 2.3. [lepuoguueckuii 3aK0H U
MepuoAnIecKas cucTemMa
XUMHUYECKUX HJIEMEHTOB

Coaep:xaHue yueOHOIro MaTepuaJa.

OTtkpbITHE MIEPUOIUYECKOTO 3aKOHa. [Ipennocsuiku: HaKOIUICHHE
¢akTosOrHUecKoro Marepuaia, pabotsl npeamecrseHHUKoB (M.B./lebepeiinepa,
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J.A.Menneneena.

A.D.1lankyprya, JIx.A.Hsronennca, JILKO.Meiiepa), cbe3gq XUMHUKOB B
Kapicpyn, JIMYHOCTHBIE KadyecTBa H.N.Menneneena. OTKpBITHE
.. MenneneesiM [leproanueckoro 3akoHa.

Ilepuoanuecknii 3akOoH U cTpoeHue aroma. M3orombl. COBpeMEHHOE MOHSTHE
XUMUYECKOTO  3jJeMeHTa.  3akoHoMmepHOcTh  [.Moznu.  CoBpemeHHas
dbopmynupoBka Ilepuoanueckoro 3akona. [lepuoanueckas cucrema u CTpOECHUE
aroma. Ou3nyeckuil CMBICI MOPSIKOBOIO HOMEpPA 3JIEMEHTOB, HOMEPOB T'PYIIIIbI
u nepuoja. Ilepuoanyeckoe M3MEHEHHE CBOWCTB 3JEMEHTOB: pajuyca aToma;
SHEPTUM  MOHU3AIMH;  DJIEKTPOOTPULIATENBHOCTH. [IpUunMHBI  M3MEHEHUs
METaJUIMYECKUX U HEMETAINTMYECKUX CBOMCTB 3JIEMEHTOB B IPYIINAX U MEpUOAax,
B TOM 4HcClIie 00JIBIINUX U cBepXOoubiux. 3HaueHue [lepuonnyeckoro 3aKoHa u
Ilepuonnueckol cuCTEMBI XHMHMYECKUX 3iieMeHTOB J[.M.MenneneeBa s
pa3BUTHS HAYKH M MOHUMAaHMS XUMUYECKOW KapTUHBI MUDA.

JlaGopaTopHbIii ONBIT

CpaBHeHHE CBOMCTB MPOCTHIX BEIIECTB, OKCHIOB U TUAPOKCHIOB d1eMeHTOoB 11
nepuoJa.

CamocrosiTesqibHas padoTa 00y4alOUIUXCs:

- IOATOTOBKA COOOIIeHNs (KOMIBIOTEPHOM MTpe3eHTanun) o teme: «llepuoamuecknit
3aKkoH ¥ [lepuonnueckas cucreMa xumudeckux anemeHToB [[.1.Menneneesa u ctpoenue
aToMay;

- pelleHUE BapUaTUBHBIX 3a/1a4;

- paboTa ¢ y4eOHOH, CIPaBOYHOH JIUTEPaTypol 1 HHTEPHET-PECYPCaMH.

Tema 2.4. CTpoeHue BelIeCTBA.

Coaep:xaHue y4eOHOIro MaTepuaJia.

IloHsgTHE O XMMHYECKOM CBS3M. THIBI XHMHYECKHX CBSI3CH: KOBaJCHTHAS,
MOHHAas1, METAJNINYECKast U BOJIOPOHASL.

KoBasieHTHast xumuyeckas cBsi3b. J/I[Ba MexaHw3zMa oOpa3oBaHUSI ATOM CBS3H:
OOMEHHBIN U JOHOPHO-AaKIeNTOPHBIH. OCHOBHBIE TApaMETPhl 3TOrO TUMA CBSI3U:
JUTMHA, TPOYHOCTh, YroJ CBA3W WM BAJICHTHBIM yrosn. OCHOBHBIE CBOWMCTBA
KOBQJIEHTHOM  CBSI3U:  HACBIIIEHHOCTh, MOJSPU3YEMOCTb U  MPOYHOCTb.
DIIEeKTPOOTPUIIATEILHOCTh U KJIacCH(UKAINS KOBAJIEHTHBIX CBS3€H 1O 3TOMY
MPU3HAKY: MOJISIpHAs U HEMOJsIpHAsl KOBAJIEHTHbIE CBsA3U. [[ONspHOCTH CBSI3U U
MOJIIPHOCTh MoJieKynbl. Croco0 mepekpbhIBaHMs 3JIEKTPOHHBIX OpOHTaled u
KJacCU(UKaIMs KOBAJCHTHBIX CBSA3EH 10 3TOMY MPU3HAKY: G - U T -CBS3H.
KpaTtHOCThP KOBaJIGHTHBIX CBsI3€H W KiacCH(HKAIMA MX 1O ITOMY NPHU3HAKY:
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OJVIHApHBIC, [BOMHBIC, TPOWHBIE, IOJYTOPHbIE. THIBI KPUCTALIMYECKUX
pElIETOK Yy BEUIECTB C O3TUM THUIIOM CBSI3M: ATOMHBIE M MOJEKYJISIPHBIE.
PU3NYECKUE CBOKCTBA BEILIECTB C ITUMU KPUCTAIUIMYECKUMHU PELIETKAMU.
HNonnas xumuyeckas cBa3b. KpailHuii ciydail KOBaJE€HTHOW MOJSPHOM CBS3H.
Mexanu3m o0pa3oBaHMsl HOHHOM CBsi3U. MOHHBIE KPUCTANIMYECKUE PEUIETKH U
CBOMCTBA BEILIECTB C TAKUMHU KPUCTAIIAMH.

Merainueckas XUMHYecKass CcBA3b. (OcCoObI THIO XUMHUYECKOH CBSI3H,
CYILLECTBYIOIIMI B METaJIax U CIulaBax. Ee OTiIMYMA U CXOJCTBO C KOBAJIEHTHOMN
U HOHHOM cBa3siMu. CBOICTBA METAUIMYECKOW CBs3M. MeTainueckue
KPHUCTAJUIMYECKUE PEIIECTKU U CBOMCTBA BEIIECTB ¢ TAKUMH KPUCTAJIIIAMU.
Bonoponnas xumuueckas cBs3b. Mexanusm oOpa3oBaHusi Takoil cBsizu. Ee
KIIACCU(UKALUSA: MEKMOJICKYJSIpHASS W BHYTPUMOJICKYJISIPHAs BOJOPOIHBIC
CBsI3U. MoOJeKysipHble KPUCTAUIMYECKHE PEHIeTKU JMJIg 3TOr0 THIA CBA3M.
@u3nYeCKre CBOMCTBA BEIIECTB C BOJAOPOAHOM CBA3bIO. bronoruueckas poiib
BOJIOPOJIHBIX CBSI3€H B OpraHu3alvu CTPYKTyp OuononumepoB. Equnas mpuponaa
XAMHYECKUX CBSI3€M: HaJW4yue€ Pa3jIMYHbIX TUIOB CBA3€H B OJHOM BEILECTBE,
Mepexo/] OJTHOIO TUIIA CBA3U B APYTOM U T.II.

KommiekcoobpazoBanue. ITonsTne 0 KOMIUIEKCHBIX ~ COEIMHEHHSIX.
KoopaunanuonHnoe 4uciao komriekcooOpa3oBatelnsi. BHYTpeHHSAS M BHEUIHSA
chepa komriekcoB. HomeHkiatypa KOMIUIEKCHBIX coeuHeHuit. X 3HaueHue.

JlaGopaTopHBIii ONIBIT

B3anmMosneiicTBrie MHOTOQTOMHBIX CITUPTOB € (DEITMHTOBOM XKHUJIKOCTBIO.
KadecTBeHHBIE peakllMi HA HOHBI Fe’* uFe*.

Kontpoabnas padora Ne3 «CtpoeHue BenecTsa

CamocTtosiTeqbHast pa0oTa 00y4al0IMXCH

- pellleHUE BapUaTUBHBIX 3a/1a4;

- MOATOTOBKA COOOIICHUsI (KOMIIBIOTEPHOM MTPE3CHTALIMH) 10 TeME: «XUMUIeCKast
CBS3bY;

- moAroToBKa pedepara mo teme: «KOMIUIEKCHBIE COSTUHEHHUS.

Tema 2.5. Tlonumepsl.

Coaep:xaHue yueOHOIro MaTepuaJa.

Heopranunueckue nonumepsl. [loauMepsl  — mpocThie BelecTBa ¢ aTOMHOU
KPHCTAJUINYECKON DEIIeTKON: aJIOTPOIHBIE BHIOW3MEHEHHUS yriepoja (amMas,
rpaduTt, kKapOouH, ¢yIepeH, B3aMMOCBA3b THOPUIN3ALUN OpOUTaeil y aToMOB
yriaepoja ¢ TPOCTPAHCTBEHHBIM CTPOEHHEM aJUIOTPONHBIX MoAudUKaimii);
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CeJIeH M TeJUTyp LEMOYEUYHOI0 CTPOCHHUSL.
[Tonumepbl — CIIOKHBIE BELIECTBA C ATOMHOM KPUCTAJUIMYECKOM PEIIETKOM:
KBapl, KpEMHE3eM (IMOKCUIHBIE COEIMHEHUS KPEMHMsI), KOPYHI (OKCHL
ATIOMUHUS) U aJTIOMOCHIIMKATHI (ITOJIEBBIE IITATHI, CII0AA, KAaOIHH). MuHepaisl u
ropasle mopoabl. Cepa miactudeckas. MmuHepaabHOE BOJOKHO — acOecT.
3HaueHUEe HEOPraHUYECKUX MPUPOJHBIX MOJIUMEPOB B (POPMHUPOBAHUU OAHON M3
TeOJIOTUYECKUX 000JI09eK 3eMIu — JTUTOC(HEpHI.

Opranuyeckue noiaumepsl. CrocoObl UX MOTYyYEHUS: PeaKIUH MMOTUMEPU3aluu
U peakuuu  nojukoHjeHcanuud. CTPyKTypbl — MOJUMEPOB:  JIMHEWUHBIE,
pa3BETBICHHBIE U  MPOCTpaHCTBEHHBIE. CTPYKTYpUPOBAHHE  MOJIUMEPOB:
BYJIKQHH3AIUS Kay4yKOB, nyOneHue OeNKOoB, OTBEpXKIACHUE
MOJIMKOH/ICHCAIIMOHHBIX ~ ToiMMepoB.  Kiaccudukanus  moauMepoB IO
pa3JIMYHbBIM MPU3HAKAM.

JlaGopaTopHbIii ONBIT

O3HakoMieHHE C 00pa3liaMu IJIACTMACC, BOJIOKOH, Kay4yKOB, MUHEPAJIOB U
TOPHBIX MTOPO/I.

[IpoBepka nmiacTMacc Ha MEKTPUUECKYIO TPOBOAUMOCTD, TOPIOYECTb,
OTHONIEHHE K pacTBOpPaM KHCJIOT, IIET0YEeH U OKUCITUTEIICH.

CpaBHEHHE CBOMCTB TEPMOPEAKTUBHBIX U TEPMOIUIACTUYHBIX TIJIaCTMAcCC.
[Tonyuyenue HUTEN U3 KAaTPOHOBOM WJIN JIABCAHOBOU CMOJIBI.

OO6HapyKeHue XJiopa B MOJUBUHIIXJIOPHUJIE.

CamocTosiTeibHAas padoTa 00yYalouuxcs:

- paboTa ¢ y4eOHOH, ClIpaBOYHOH JIUTEPaTypol 1 HHTEPHET-PECYPCAMH.

Tema 2.6. /lucniepcHble CUCTEMBI.

Coaep:xxanue yueOHOro MaTepuaJa.

[lonsatue o aucnepcHbIX cucremax. Kitaccupukanus IUCIEPCHBIX CHCTEM B
3aBHCHUMOCTH OT arperaTHOro COCTOSIHMS JIHUCIIEPCHOHHOW Cpelbl U AUCIIEPCHON
¢a3bl, a TakKe M0 pa3Mepy UX yacTull. [ pybonucrnepcHble CUCTEMBI: IMYIbCUU U
cycneH3uu. TOHKOJUCIIEPCHBIE CHUCTEMbI: KOJUIOMAHbIE (3011 W Telu) U
UCTUHHBIE (MOJIEKYJISIpHBIE, MOJEKYJISIPHO-UOHHBIE U HOHHBIE). ODPdekT
Tunpansa. Koarynsanus B KoJutonaHbIX pacTBopax. CHHEPE3HC B relsix.

3Ha4YeHME AMCHEPCHBIX CUCTEM B KMUBOW M HEXHMBOW IMPUPOJE M MPAKTHYECKOU
JKU3HU 4YEJIOBEKa. OMYJIbCHUM M CYCIEH3UM B CTPOUTENBCTBE, IHILIEBOM H
MEAMIIMHCKON MPOMBIIIJIEHHOCTH, KOCMETHKe. bronorndyeckue, METUIIMHCKUE U
TEXHOJIOTMYECKHE 30JIM. 3HAYEHHME Telell B OpraHu3alMi JKUBOM MAaTEpHUH.
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buonoruueckue, nuunieBsle, MEAULIMHCKUE, KocMeTHUYeCKUE renu. CHHepe3nc Kak
dakTop, ompeAeNsAOUUil CPOK TOAHOCTH TMPOIYKIMHM HAa OCHOBE Telei.
CBepThIBaHHE KPOBU KaK OMOJIOTUYECKHI CHHEPE3HC, €r0 3HAUYCHHE.

JlabopaTopHBIii ONBIT

[Tony4yeHue CycrieH3uH cepbl U KaHU(OJIH.
[Tony4yeHue 3MyJIbCUM PACTUTEIILHOIO Maciia U OeH3071a.
[Tonydyenue 3015 Kpaxmana. [lomyuenne 3015 cepbl U3 THOCYIb(aTa HATPUSI.

CamocTosiTesibHasi padoTa 00y4YarOMXCs:

- moAroToBKa pedepara o teme: «I pydoaucnepcHble CUCTEMBI, HX
KJIaccU(UKAIUS M NCTIOJIb30BaHUE B MPO(ECCHOHATBHON AEATEIbHOCTI.

Tema 2.7. XuMuueckue peakiyu.

Coaep:xanue yueOHOro MaTepuaJia.

Knaccudukaims XWMHUYECKHX pEaKIMii B OPraHMYECKOW W HEOPraHMYecKOu
xumuu. ITonatne o xumuueckoi peakuuu. Peakuuu, uaymmue 6e3 M3MEHEHUs
Ka4eCTBEHHOI'0 COCTaBa BEUIECTB: AJUIOTpONM3alMsa U u3oMepusanus. Peaknumy,
UAYIIME C N3MEHEHUEM COCTaBa BEILECTB: 110 YUCIY U XapaKTepy pearupyromnux
1 00pa3yIOMIMXCs BEIIECTB (Pa3oXKeHHs, COSTUHECHNUS, 3aMeIIeHuUs, OOMEHa); TI0
WU3MEHEHUIO CTEIECHEN OKHCJICHHUS JJIEMEHTOB (oKuCIUTENBHO-
BOCCTAHOBUTEJIbHBIE U HEOKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUHN); 1O
TerioBoMy 3¢ dekry (9k30- U IHAOTEpMHUeckHe); 1o ¢a3ze (romMo- W
reTepOoreHHble); MO0 HampaBieHUIO0 (oOpaTuMble U HEOOpaTUMBIE); IO
UCMOJIb30BAHUIO KaTanu3aropa (KaTaJUTHUYECKHEe M HEKaTaIUTUYECKHe); IIOo
MeXaHU3MYy (paguKaibHble, MOJEKYJSPHbIE U HOHHBIE).

BepoATHOCTh IPOTEKaHWs XUMHUYECKMX peakuui. BHyTpeHHss dHeprus,
sHTanbnus. TemnoBo »¢p(eKT XUMHUUECKMX peakuuid. TepMoxumuueckue
ypaBHeHMs. CTaHIapTHasl SHTAIbIMS peakluuil 1 0O0pa3oBaHUs BELIECTB. 3aKOH
I"'N.I'ecca u ero cineacTBUs. DHTPOIHUSL.

Ckopocth xummnueckux peakumil. [lonsatue o ckopoctu peakuuil. CKOpOCTh
TOMO- ¥ T€TEPOT€HHOW peakIHuH. DHeprus akThuBauuu. PakTopsl, BIUSIOIIAE HA
CKOPOCTb  XMMMUYecKON peakuuu. Ilpupona  pearupyrommx — BEILECTB.
Temnepatypa (3akoH Bant—I odda). Konuentpauus. Karanuzatops! n karanus:
FOMO- M TETEPOTreHHBbIM, HX MeXaHu3Mbl. DEpPMEHTHI, HUX CpaBHEHHE C
HEOPraHWYECKMMM KaTaJM3aTOPaMH. 3aBUCUMOCTh CKOPOCTH pEaKIHMi OT
IIOBEPXHOCTU CONPUKOCHOBEHUS PEATUPYIOIIMX BELIECTB.

OOpaTuMOCTh XHMMHUYECKUX peakluid. Xumuyeckoe paBHoBecue. llonstue o
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XUMUYECKOM paBHOBeCHH. PaBHOBeCHbIE KOHUEHTpaluu. JIMHaMUYHOCTD
XUMHUYECKOro paBHOBecHs. DakTOphl, BIUSIONIME HA CMEIICHHE PaBHOBECHS:
KOHIICHTpalus, n1aBjaeHue, remneparypa (npunuun Jle Hlarense).

JlabopaTopHBIii ONBIT

[Tony4yeHnue Kuciopoa pa3aokKeHHeM IepOKCHIa BOAOPOAa U (MIIH)
nepMaHraHaTa Kajus.

Peakumu, naymume ¢ o0pa3oBaHHEeM OCaJIKa, Ta3a WIH BOABI JJII OPTAHHYECKUX H
HEOPraHMYECKUX KUCIIOT.

CamocTtosiTe1bHas padoTa 00y4alOIMXC:

- PCHICHUC BApUATUBHBIX 3a1a4;

- IOJITOTOBKA COOOILIEHH (KOMITBIOTEPHOH NMpe3eHTaluM) [0 TEME:
«XHMMHYECKOE PABHOBECUEY;

- pabota ¢ yueOHOH, CIPaBOYHOM JIUTEPATypOl U MHTEPHET-pECypcaMu.

Tema 2.8. PacTBopbl.

Coaep:xxanue yueOHOro MaTepuasa.

IlonsaTie 0 pacTBOpax. @U3NKO-XUMHYECKAsl IPUPOJA PACTBOPEHUS W
pacTBOpoB. BzammopeilicTBue pacTBOPUTENS U PACTBOPEHHOIO BEILECTBA.
PactBopumocts BemecTB. CrnocoObl BBIpaKE€HHs] KOHLEHTpAllUd PacTBOPOB:
MaccoBasi J10JIs1 paCTBOPEHHOT'O BELIECTBA (IIPOLEHTHAs), MOJIIPHAS.

Teopus 2IEKTPOIUTHIECKON Arcconranii. MexaHu3M AMCCOLUALMH BEILECTB C
Pa3IMYHBIMM TUIIAMHA XUMHYECKHX CBsA3€il. Bkiaa pycckux yueHbIX B pa3BUTHE
NpeCTaBiIeHU 00 3JEKTPOIUTHYECKON aucconuanui. OCHOBHbBIE MOJOXKEHUS
TEOpUU  BJIEKTpOIUTHYECKON aucconuanuu. CTeneHb 3IIEKTPOJIUTHYECKON
JMCCOIMALUU U (PaKTOPBI ee 3aBUCUMOCTH. CHIIbHBIE M CPETHUE FIEKTPOIMTHI.
Huccoumanus Boasl. Bomoponnsiii mokasarens. Cpelna BOAHBIX pPacTBOPOB
ANIEKTPOIUTOB. Peakiiun oOMeHa B BOJAHBIX PacTBOpax 3JIEKTPOJIUTOB.

I'uaponu3 kak oOMeHHBbIM mponecc. HeoOpaTumelil ruaposin3 OpraHu4ecKux u
HEOPraHMYECKUX COCOUHEHMM M €r0 3HAY€HHWE B NPAKTUYECKOW NEATENbHOCTU
yenoBeka.  OOpatumbiii  ruaponu3  coieil.  CTymeH4aTbli  THAPOIIHU3.
[TpakTHueckoe NpUMEHEHNE THIPOIN3a.

['upponu3z  opraHuyeckux  BemecTB  (O€NKOB,  KHUPOB,  YIJIEBOJOB,
HNOJUHYKIEOTH10B, AT®) u ero OMOJOrMUECKOe M TNPAKTHUECKOE 3HAYCHHE.
OwmbuieHue xupoB. Peakuus sarepudukanum.

JlaGopaTopHbIii ONBIT

XapakTep JUCCOLMAIUHU PA3IMYHBIX THIPOKCUIOB.
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HpaKanecmle S3AHATHUHA

HpI/IFOTOBJ'IeHI/Ie PACTBOPOB PA3JIMIHBIX BUAOB KOHICHTPAIUU.

CamocTtosiTe1bHas padoTa 00y4alOIIMXC:

- IOJATOTOBKA cOO0IIEeHHS (KOMIIBIOTEPHOH Mpe3eHTalru) o Teme: «PacTBOpbI BOKpYT
Hacy, «Boga kak peareHT u Kak cpefa i XUMHYECKOTo mpoueccay, « Turbl
pacTBOPOBY.

Tema 2.9. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKITHH.

Coaep:xaHue yueOHOIro MaTepuaJa.

OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIHU. CreneHb  OKHCIECHHS.
BoccranoBurenn u okuciautenu. OKHCIIEHHE U BOCCTaHOBJIEHHE. BaxHeilmue
OKHUCIIUTENIN U BOCCTAaHOBMUTENIMU. BoCCTaHOBUTENbHBIE CBOMCTBA METAIOB —
IMMPOCTBIX BCUICCTB. OKuCIUTEIBHBIE n BOCCTaAaHOBUTCJIBHBIC CBOMCTBa
HEMETaJIOB — IMPOCTHIX BellecTB. BoccTaHOBHUTENbHBIE CBOMCTBA BEIIECTB,
00pa30BaHHBIX 3JEMEHTAMU B HU3ILIEH (OTPULATENIbHOI) CTENEHU OKHCIEHUS.
OxucnurenbHble CBOWCTBA BELIECTB, 00pa30BaHHBIX JIEMEHTAMU B BbICILIEH
(HOHO)KHTCHBHOﬁ) crereHu okucieHust. OKHUCIUTENbHBIE H BOCCTAHOBUTEIbHEIE
CBOWCTBAa BELIECTB, 0OPAa30BaHHBIX 3JEMEHTAaMHM B NPOMEXYTOUHBIX CTEHEHSX
OKHCIICHHMS.

Knaccudukaius  OKHCINTENbHO-BOCCTAHOBUTENBHBIX  peakiuil.  Peaxuuu
MCKAaTOMHOI'0O MW MCKMOJICKYIIIPHOIO OKHCJICHHUA-BOCCTAHOBJIICHHA. PeaKIII/II/I
BHYTPUMOJIEKYJISIPHOTO OKHMCIIEHUSA-BOCCTAHOBJICHUA. Peaknuym caMOOKHUCIIEHNUs-
CaMOBOCCTaHOBJIEHUS (IUCIIPOIIOPLUOHUPOBAHUS).

MeToapl cocTaBieHUs! YpaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
Merton anekTpoHHOro OanaHca. BiausiHue cpeabl Ha IPOTEKAHNUE OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX ITPOLIECCOB.

XUMHYECKHE MCTOYHHMKHM TOKA. 3J'I€KTpO}1HI>IC IIOTCHII U AJIBI. PSII[ CTaHAAPTHBIX
AJIEKTPOAHBIX MOTEHIHAJIOB (JIEKTPOXUMUYECKUN DSl HAIPSIKEHUH METaJIoB).
['anpBaHuYecKuEe AJIEMEHTHl M NOpUHLUIBI UX paborel. CocraBieHue
raJipBaHMYECKuX dJeMeHToB. (OOpa3oBaHue TalbBaHHMYECKUX Tap IpH
XUMHYCCKUX IIpoHeccax. T"anpBanmueckie OJICMCHTBI, TPUMCHACMBIC B JKU3HU:
CBUHIIOBasl aKKyMYJIATOpHas OaTapesi, HUKeIb-KaIMHeBbIe OaTapeH,

TOIIJINBHBIC JJICMCHTHI.

OJIEKTPOAN3 pacIulaBOB M BOJHBIX pacTBOPOB 3JIEKTposuToB. IIpoueccsl,
IIPOUCXO/SIINE HA KaTO/I€ U aHOJIe. Y PaBHEHUS ANEKTPOXUMUYECKUX MPOLIECCOB.
OJNEKTPOJAN3 BOJHBIX PACTBOPOB C MHEPTHBIMHM D3JIEKTPOJAMHU. IJIEKTPOJIN3
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BOJHBIX PACTBOPOB C pacCTBOPUMBIMH uIeKTpoaaMu. [IpakTudyeckoe npuMeHeHue
JIEKTPOJIN3A.

JlaGopaTopHBIii ONBIT

BsaumopeiicTBie MeTamioB ¢ HEeMeTalllaMu, a TAK)Ke C paCTBOpPaMU CoJieH 1
pacTBOpaMu KUCJIOT. B3anmMoaecTBUE CEPHOM M @30THOM KUCIIOT C MEBIO.
OxkucnuTeNbHbIE CBONCTBA IEPMaHTaHAaTa KaJaus B Pa3IMYHBIX cpeax.

Kontpoabnas padora Ned «OKUCIUTEbHO-BOCCTAHOBUTEIBHBIC PEAKIIHI)

CamocTosiTeIbHAs padoTa 00yJaloUIUXCs:

- penieHue BapuaTUBHBIX 3a7a4;

- IOrOTOBKA pedepara Mo TeMe: «IEKTPOIIU3 PACTBOPOB HICKTPOIUTOBY,
«DNEKTPOITU3 PACILIABOB IIEKTPOIUTOBY;

- paboTa ¢ y4eOHOH, CIPaBOYHOM JIUTEPaTypOl 1 HHTEPHET-PECYPCaMH.

Tema 2.10. Kitaccudukanmst
BemecTs. [IpocTsie BemecTsa.

Coaep:xanue yueOHOIro MaTepuaJia.

Knaccudukaims HeopraHmueckux BemiecTB. [IpocThie M CIIOKHBIE BEIIECTBA.
Oxcuapl, ux Ki1accupukanus. ['uapokcuas! (OCHOBaHMs, KHCIOPOJCOAEpIKaIIe
KACIOTH, aM(OTepHble THIAPOKCHUABI). KHCIOTB, uX  KiIaccUpHUKAIHSL.
OcHoBanus, ux kinaccuukanusa. Comau cpelHUe, KHUCIbIE, OCHOBHbIE H
KOMIUIEKCHBIE.

Mertamnbl. [lonoxxeHue MeTaluioB B NMEPUOAMYECKON CHCTEME M OCOOEHHOCTHU
CTPOEHHMsI UX aTOMOB. IIpocThie BemecTBa — MeTaulbl: CTPOCHUE KPUCTAIIOB U
MeTaJuInyeckas XUMudeckas cBs3b. OOmue (uznyeckre CBOHCTBA METAJUIOB U
UX  BOCCTAaHOBUTEIBHBIE  CBOWCTBA: B3aUMOJCWCTBHE C  HEMETaUIaMHU
(KMCIIOPOJIOM, TaJIOT€HaMH, CEepod, a30TOM, BOJOPOJOM), BOJOH, KHUCIOTaMHU,
pacTBOpamH CcoJjieil, OpraHMYeCKUMHU BELeCTBaMH (CIIMPTaMU, TajloreHalIKaHAMU,
deHonom, kuciaoTamu), Mmenodyamu. OKCUABI M THJIPOKCUABI METaJJIOB.
3aBUCHUMOCTh CBOMCTB 3THX COEJUHEHMH OT CTENEHEW OKHCIICHHS METalIoB.
3HaueHUE METAJUIOB B IPUPOJIE U )KU3HU OPraHU3MOB.

Koppo3uss ~ meramwioB.  Ilomsatue  koppo3um.  Xumuyeckas  KOpPpO3Us.
OnexTpoxumuueckas Koppo3usi. CriocoObl 3aIUThl METAJIIOB OT KOPPO3HUH.
OO61mue cnocoObl moJiyueHus: MeTaiioB. Metasuibl B pupojie. Metamtyprus u
€€ BHUJBL: IUPO-, THAPO- M IIEKTPOMETAUIYPIUsa. DJIEKTPOJIM3 pacIUlaBOB U
PacTBOPOB COEMHEHNN METAJUIOB U €ro NMPAKTHYECKOE 3HAYCHHUE.

Hemeramnbl. [lonoxxenue nemeramio B [lepuoanyeckoit cucreme, 0coOEHHOCTH
CTPOEHHS HUX AaTOMOB. OJEKTPOOTPUIATENIbHOCTh. biaroposHble  Trasbl.
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DIEKTPOHHOE CTPOCHUE aTOMOB OJIarOPOAHBIX TA30B U OCOOCHHOCTH

UX XUMHYECKUX U (PU3NYECKUX CBOMCTB. Hemeramnpl — mpocTthie BemecTBa. Mx
ATOMHOE M MOJIEKYJIIPHOE CTPOCHUE UX. AJUIOTpONUs. XUMHUYECKHE CBOKCTBA
HemeTawioB. OKHUCIUTENbHBIE CBOMCTBA: B3aUMOJICHCTBHE C METaJLIAMH,
BOJIOPOJIOM, MEHEE JICKTPOOTPUIIATEIIEHBIMU HEMETANIAMU, HEKOTOPBIMU
CIIO)KHBIMH ~ BEIIECTBAMH. BOCCTAaHOBUTEIbHBIC CBOWCTBA HEMETAUIOB B
peaknusx ¢ GTopoM, KUCIOPOAOM, CIONKHBIMU BEIIECTBAMU — OKHCIUTEISIMH
(2a30THOM U CEPHOI KUCIOTAMH H JIp.).

JlaGopaTopHBIi ONBIT

O3zHakomiieHHE ¢ 00pa3laMu IpeCcTaBUTeNel KJIacCOB HEOPraHUYECKUX
BEILECTB.

O3znHakomJieHHE ¢ 00pa3liaMu IpeCTaBUTeNel KJIacCOB OPraHMUECKHUX BEIIECTB.
O3HaKoMJIEHHE C KOJUIEKLIUEN Y.

[Tony4yeHnue kucmopoaa 1 ero CBOMCTBa.

ITomy4yenue BogOpoOa U €ro CBOKCTBA.

[TonyyeHue miacTUYECKOM cepbl, XHMUUYECKHE CBOMCTBA CEPHI.
B3anmoneiicTBre METAIOB C paCTBOPaMHU KUCIOT U COJIEH.

CaoiicTBa yriis: afcopOIOHHBIE, BOCCTAHOBUTEIbHBIE.

B3anmoneiicTBre IIMHKA WM QTIOMUHUS C PACTBOPAMH KHUCIIOT U IIETOYEH.
OkpallMBaHye MIaMeHH KaTHOHAMU IIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX
METaJUIOB.

CamocrosiTeibHas padoTa 00y4alOIIMXCH:

- PCUICHUEC BAPpUATUBHBIX 3a1a4;
- IOJITOTOBKa pedepara no teme: «MeTtauiby, «HemeTamiby;
- paboTa ¢ yueOHOM, CIpaBOYHON JIUTEPATYpOl U HHTEPHET-pecypcamu.

Tema 2.11. OCHOBHEBIE KJIACCHI
HEOPraHUYECKNX U OPraHUYECKUX
COETUHEHU.

Conep:xxanue yueOHOro MaTepuasa.

Bopopoaneie coennHenus HemeTawioB. [TonydeHne ammuaka u Xja0poBogoOpoa
CHHTE30M M KOCBEHHO. Pu3nueckue cBorcTBa. OTHOIIEHUE K BOJE: KUCIOTHO-
OCHOBHBIE CBOWCTBA.

Okcuapl ¥ aHTHJAPUIBLI KapOOHOBBIX  KucHOT. HeconmeoOpasywomue u
coneoOpa3zyromue Ookcuabl. KucnoTHele oOKcHIbl, HX cBoiicTBa. (OCHOBHBIE
OKCHJBI, MX CBOilcTBa. AM(OTEpHbIE OKCHUJIBI, WX CBOMCTBA. 3aBUCHUMOCTh
CBOWCTB OKCHJIOB METAJUIOB OT CTENEHM OKHCICHHS. AHTUAPHUIBI KapOOHOBBIX
KHMCJIOT KaK aHAJIOTW KUCIOTHBIX OKCHJIOB.
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Kucnotel opranumueckue u Heopranumyeckue.  Kuciorsl B cBeTe Teopuu
ANEKTPOJUTUYECKOHN aucconranuu. KucioTel B CBETE€ MPOTOJIUTUYECKON TEOPUHU.
Knaccugukanus opraHn4eckux U HEOpraHWYecKHx KuciaoT. OOmue cBoiicTBa
KHCJIOT: B3aUMOJICUCTBHE OPraHMYECKMX W HEOPraHWYECKHX KHCIOT C
METaJuIaMi, OCHOBHBIMU M aM(OTEPHBIMH OKCHJIAMH U THIPOKCHIAMH, COJISIMHU,
oOpa3oBaHue CIOXKHBIX 3pUpoB. OCOOEHHOCTH CBOMCTB KOHIEHTPUPOBAHHON
CEpPHOM U a30THOM KHUCIIOT.

OcHoOBaHUsI opraHuyeckue ¥ HeopraHudyeckue. OCHOBaHUSI B CBETE€ TEOPUHU
ANIEKTPOJINTUYECKOW Jucconuanuu. OCHOBaHUS B CBETE NPOTOJUTHYECKOMN
teopun. Krnaccudukanuss OpraHMYECKUX U HEOPTaHUYECKUX OCHOBAHHIMA.
XUMHUYECKUE CBOICTBAa WIEJIOYEH M HEPACTBOPUMBIX OCHOBaHUU. CBoiicTBa
OECKUCIOPOAHBIX OCHOBAaHUM: aMMHaKa U aMUHOB. B3anuMHOe BiIHMsIHUE aTOMOB B
MOJIEKYJIE aHUJIMHA.

AMboTepHble OpraHMYecKHe W HEOPTaHWYeCKHe COeAMHEHHUs. AMpOoTepHbIe
OCHOBaHHUS B CBETE€ MPOTOIUTUYECKOW Teopuu. AMGOTEPHOCTh OKCHAOB U
THJIPOKCUJIOB TMEPEXOJHBIX METa/NIOB: B3aUMOJEUCTBUE C KHUCIOTaMU U
1IeJ104aMHu.

Comu. Knaccudukaius u XuMUIeCKUue CBOKCTBa cojieii. OCOOCHHOCTH CBOHCTB
COJIEH OPraHUYECKUX U HEOPTAaHUUYECKUX KUCIIOT.

['eHeTrnyeckass CBA3b MEXJy KJIaccaMH OpPraHUYECKMX W HEOPraHMYECKUX
coequHeHuil. [loHATHE O TEHETHMYECKOM CBSI3M M TEHETHYECKUX psIlax B
HEOpPraHMYEeCKON W OpraHuuYecKkod XuMmuM. ['eHeTHueckue psabl Meramia (Ha
npUMepe Kanblius M JKene3a), HeMmeramaa (Cepbl U KPEMHHUs), MEPEeXOJIHOTO
aneMeHTa (LUMHKa). ['eHeTnyeckue psaapl U TeHETUYECKas CBA3b B OPraHUYECKOMN
XUMHH. EAMHCTBO MMpa BEIIECTB.

JlaGopaTopHbIii ONBIT

ITonmy4yeHue u CBOMCTBA yIIEKHUCIIOTO ras3a.

CBoiicTBa COJISTHOM, cepHOil (pa30aBIEHHO) U YKCYCHON KUCIIOT.
BsaumopeiictBue ruapokcuaa HaTpus ¢ consiMu (cynbgpatom meau (II) u
XJIOPU/IOM aMMOHHSA).

Paznoxxenue rugpokcuia Meiu.

[Tony4yenue u ampoTepHbIe CBOMCTBA THAPOKCH/IA ATTFOMUHHUSL.
[Tomy4yenue )kecTKOM BOJIBI U U3YUYECHHE €€ CBOWCTB.

YcTpaHeHue BpeMEHHOH U IIOCTOSIHHOM KECTKOCTH.
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IIpakTHYecKHe 3aHATHA

[Tony4yeHue XJI0pOBOAOPOIA U COJITHONW KUCIIOTBI, UX CBOMCTBA.
IlonyyeHnue ammuaka, €ero CBOMCTBa.

CamocTosiTesibHasi padoTa 00y4arOIMXCs:

- pelieHue BapuaTUBHBIX 3a7a4;
- IOAATOTOBKA cOO0IIeHNs (KOMIIBIOTEPHOH Ipe3eHTanun) no teme: «Kmaccol
OpraHUYECKUX U HEOPTaHUYECKUX COCIUHEHUI;

- paboTa ¢ yueOHOM, CIPaBOYHON JIUTEPATYpPON U HHTEPHET-Pecypcamu.

Tema 2.12. XuMus dDJIIEMEHTOB.

Coaep:xaHue yueOHOIro MaTepuaJa.

S-Onemenmul

Bonopoa. /IBOMCTBEHHOE IOJIOKEHUE BOJOPOAA B NEPHOJUYECKON CHUCTEME.
M3otonbl Bomopona. Tspkenas Boaa. OKHCIMUTENbHBIE M BOCCTAHOBUTEIBHBIE
CBOICTBa BOJIOPO/IAa, €r0 MOJYYEHHE U IPUMEHEHHUE. Posib BOJOpOJa B )KUBOU U
HexxuBoM npupoae. Boga. Poib Boabl kKak cpenoo0pa3yromiero BemecTBa KIeTKH.
DKOJIOTUYECKHE aCIIEKThI BOJONOIb30BAHUS.

Onementsl  [A-rpynmel.  [llenounsie  metamibl.  OOmias XapaKTepUCTHKA
LICJIOYHBIX METAJUIOB HAa OCHOBAaHMM IOJIOKEHMs B Ilepmommuueckoi cucreme
sanementoB JI.M.MenzaeneeBa u crpoenus aromos. [lomydenue, ¢usnyeckue u
XUMHYECKHE CBOMCTBA IIEJIOYHBIX METAIUIOB. KaTHMOHBI IETOYHBIX METAJIOB KaK
Ba)XHEHIIass XuUMHUYecKas (opMa HMX CYIIECTBOBaHMS, pErYJISATHBHAs pOJib
KAaTHOHOB KaJlus W HaTpus B )KMBOU KieTke. [IpupoaHble coeuHeHuss HaTpusl U
KaJlusl, UX 3HaYEHUE.

OnemeHTsl [IA-rpynnel. O01as xapakTepucTHKa 1ET0YHO3EMEIbHBIX METANIOB
U MarHus Ha OCHOBaHMM IOJOXeHWs B [lepmoamdeckoll CUCTEME IJIEMEHTOB
JA.M.MenneneeBa u crpoenus: atroMoB. Kanbiuii, ero nomyuenue, Gpusndeckue u
XMMHUYECKHE CBOWCTBA. BakHeHIIMe COEIUHEHUS KalblUs, WX 3HAYCHUE U
npuMmenenue. Kanbiuii B mpupoae, ero ouonorudeckas posb.

p-Onemenmuol

AmoMuHui.  XapakTepuCTHKa QIIOMHHHMS Ha OCHOBAaHUU TIOJOXEHHUS B
Ilepnonnueckoin cucreme snemeHToB Jl.M.MenzaeneeBa u cTpoeHUs aroma.
[Tonydyenue, ¢u3myeckne M XUMHYECKHUE CBOWMCTBA allOMUHUA. BakHeimme
COCIMHEHUS ANIOMUHUSA, UX CBOWCTBA, 3HaueHUEe U npumeHeHue. [Ipuponnsie
COEIMHEHUS ATFOMUHUS.

Yraepon u kpemMHuil. OOmias XapakTepUCTUKAa HA OCHOBAHMU MX TOJIOXKEHHUS B
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ITepuonnueckoit cucreme J[.M.MenneneeBa u crpoenuss aroma. IIpocteie
BeleCcTBa, 00pa30BaHHbIE ATUMHU dJeMeHTaMUu. OKCHUIBI U THIPOKCHUIBI YTIIepoaa
U KpeMHHus. Baxueiiue coau yrojipHOM M KpeMHHEBOW KHcioT. CuiuKaTHas
MIPOMBILIEHHOCTb.

[anorensl. O0mas XapakTepUCTHKA TaJIOTEHOB Ha OCHOBAaHMM MX TOJOXKEHUS B
[lepnonnueckoir cucreme snemMeHToB JI.M.MenpaeneeBa u CTpoeHUs aTOMOB.
["amoreHsl — IpPOCTHIE BEIIECTBA: CTPOCHHME MOJIEKYJ, XUMUYECKUE CBOMCTBA,
MOJIyYeHUE W NMpUMEHEHHE. BakHellnne COeIMHEHHUs TaJoreHOB, UX CBOICTBA,
3HaYeHWEe W npuMeHeHue. [anorensl B npupone. buomoruyeckas posb
raJOreHoB.

XaJIbKOTEHBI. OOmass xapakTepuCTHKa XallbKOTEHOB HA OCHOBAaHMHM UX
nonoxenuss B llepuogmueckon cucreme anementoB J.M.Menneneesa u
CTPOEHHUSI aTOMOB. XaJlbKOI'€Hbl — MPOCThIE BenlecTBa. Ayuiorponus. CtpoeHue
MOJIEKYJ aJUIOTPONHBIX Moaudukanuii u ux cBoiictBa. [lomyuenwe wu
MPUMEHEHHUE KHCIOpOJa U cepbl. XalbKOTE€Hbl B MPUPOJIE, UX OHOIOrHYecKas
pOJIb.

OnemenTbl VA-rpynmbl. O0miasi XxapakTepUCTHKA 3JIEMEHTOB ATOW TPYIIBI Ha
OCHOBaHMM HMX TMOJOXKeHHs B llepuogumyeckoil cHcTeMe  DIIEMEHTOB
JA.M.Menneneesa u crpoeHus aroMoB. C(CTpoeHue MOJIEKYJlbl a30Ta U
AIOTPONHBIX Moaudukanuii  ¢ochopa, ux @uU3MYECKUEe U XUMHUYECKUE
cBoiicTBa. Bogopoaueie coennHenus ayeMeHToB VA-rpynmnsl. OKcuabl a3oTa

u Qocdopa, cooTBEeTCTBYIOMUE UM KHCIOTHL. Comm »TuX KuciaoT. CBoiicTBa
KHCJIOPO/HBIX COeMHEHUH a3oTa u ¢ocdopa, X 3HaYeHHE U IpUMEHEHHe. A30T
u ¢pocdop B npupoje, ux Onosoruyeckas posb.

OnemeHTsl IVA-rpynnel. O0mas xapakTepucTHKa 3JEMEHTOB ATOH IpymIbl Ha
OCHOBaHMM HX TMOJOXKeHHs B llepuogmyeckoil  cucTeMe  DIIEMEHTOB
JA.M1.MeHnpneneeBa n cTpoeHUs: aTOMOB. YTJIepox U ero amnorponus. CBolicTBa
AJUTOTPONHBIX MoaU(UKaIM yrieposa, UX 3HaueHue U npuMeHeHue. OKCUabl U
TUAPOKCUABI YIIIEPOAA U KPEMHUS, UX XUMHUECKUE cBOMCTBA. CoNM yrojapHOU U
KPEMHUEBBIX KHCIIOT, UX 3Ha4YeHHe W mpuMeHeHue. [Ipuponoobpasyromas poib
yriaepoaa JUisl JKUBOM M KpEMHUS AJIs1 HEXKUBOW IIPUPOJIBI.

d-Onemenmor

Ocobennoctu crpoenus aromoB d-amementoB (IB-VIIIB-rpymm). Menp, nuHK,
XPOM, JKeJIe30, MapraHell Kak MPOCThI€ BEIIECTBA, UX PU3NYECKUE U XMMHUECKHE
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cBoiicTBa. Ha XOXKIACHUC 3TUX MCTAJIJIOB B MPUPOJAC, UX MOJTYUYCHUC U 3HAUCHUC.
COCI[I/IHeHI/ISI d-s1eMeHTOB ¢ pa3iIuYHbIMU CTCIICHAMH OKHCJICHUA. XapaKTep
OKCHU OB U TUAPOKCHUIOB 3THUX 3JICMCHTOB B 3aBUCUMOCTH OT CTCIICHU OKUCJIICHUA
MeTajjia.

JlabopaTopHBIii ONIBIT

W3y4eHne CBOMCTB NMPOCTHIX BEILECTB U COCAMHEHUN S-2JIEMEHTOB.
M3yuenue CBOMCTB IIPOCTBIX BEUIECTB U COCIUHEHUN P-JIEMEHTOB.
M3yueHne cBOMCTB NPOCTHIX BEIIECTB U COEUHEHUN d-3JIeMEHTOB.

HpaKaneCRne 3aHATHSA

[Tony4yeHne THAPOKCHUIOB ATFOMHHHUS U IIMHKA; UCCIICIOBAHUE X CBOWCTB.
[TonyueHue 1 UcceI0OBaHUE CBOWCTB OKCHJIOB Cepbl, yriiepona, hocdopa.

CamocrosiTeibHas padoTa 00y4alOIIMXCH:

- PCUICHUC BApUATUBHBIX 3a1a4;
- HOAroTOBKA pedepaTa mo Teme: «XaabKoreHbl», «[ ajJoreHs»;
- paboTa ¢ yueOHOMH, CIpaBOYHOMN JIUTEPATYpPON U HHTEPHET-pECypcamu.

Tema 2.13. XuMud B )KU3HA
oO1iecTBa.

Coaep:xxanue yueOHOro MaTepuasa.

X¥MHUS M OPOU3BOACTBO. XHUMHMUYECKass IPOMBIIIIEHHOCTh M XUMHUYECKHUE
TexHoJoruu. ChIpbe Al XMMUYECKOW MPOMBIIUIEHHOCTU. Bosa B XuMuueckon
MPOMBILIUIEHHOCTH. JHEpPrus s XHMMHYECKOro Mpou3BojcTBa. HayuHbie
MIPUHITUITEI XUMUYECKOTO TPOU3BOJICTBA. 3alllUTa OKPYXKAIOIIEH Cpelbl U OXpaHa
Tpyla TpU XHUMHYECKOM Mpou3BojAcTBE. OCHOBHBIE CTaJAUM XHMHYECKOTO
npou3BojicTBa. CpaBHEHME MPOU3BOJICTBA aMMUAKa U METAHOJIA.

XUMHs B CEIbCKOM XO34WCTBE. XMMM3aLMSA CEIBCKOIO XO3fKWCTBA U €€
HampaBjieHusa. PacTeHWss W T1OYBA, MOYBEHHBIM MOTJIOMIAIOIINAN KOMILIEKC.
Yno0penus u ux kiaccudukanus. XUMHUYECKHE CPEICTBA 3alIUTHl PACTCHUU.
OtpunatenbHble TMOCIAEACTBUS TMPUMEHEHUS TMECTHIMAOB W OOprda C HHUMHU.
Xumu3anus )KMBOTHOBOJCTBA.

XUMHUS U HKOJOTHsS. XUMHUYECKOE 3arpsi3HEHUE OKpyKaromen cpeasl. OxpaHa
rupocdepbl OT XUMHUYECKOTro 3arps3HeHus. OxpaHa MOYBBI OT XHUMHYECKOTO
3arpsizHeHus. OxpaHa aTMoc(epbl OT XUMUYECKOTO0 3arps3HeHus. OxpaHa ¢iopsl
1 dayHbl OT XUMHUYECKOTO 3arps3HEHUS. BUOTEXHOIOTHS U TeHHAs WHKCHEPUSI.
XuMHsL M TIOBCEHEBHAs JKM3HL 4eloBeka. JlomamHss anrTeka. Moromue u
yrctsamue cpenctsa. CpeacrBa 60pbObI ¢ OBITOBBIMU HacekoMbiMH. CpencTBa
JIMYHOW TUTHUEHBl W KOCMETHKH. XHUMHS W Tulla. MapKHpOBKM YIAKOBOK

35



MUIICBBIX W TUTHCHUYCCKUX TIPOAYKTOB MW YMCHUC HUX YHUTATh. DKonorus
JKHUJIHIia. XWMHUS 1 TeHEeTHKA YeJIOBEKa.

IlpakTHyeckne 3aHATHS 2
O3HakoOMJICHUE C KOJUICKIMEH yI0OpEeHU U IECTUITUIOB.
O3HakoMIieHHE ¢ 00pa3liaMu CpeJICTB OBITOBON XMMHH U JICKAPCTBEHHBIX
IIpernapaToB.
CamocTtosiTe1bHass padoTa 00y4alOIIMXC: 3
- IOATOTOBKA MPOEKTa 1o TeMe: «McTopust BEACKON CIUYKN»
dopma KOHTPOJISI: IK3aMeH
Bcero 3a 2 cemecTp, B TOM 4HcIe 104
Teopernueckoro ooyyeHust 46
IMpakTnyeckux 3aHATHIA 23
CamocrosiTe/IbHOM padoThl 35
Bcero: B ToM uncie 176
TeopeTudeckoro o0y4enunst 78
IpakTUYecKUX 3aHATHIA 39
CamocTosiTeIbHOH padoThI 59
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3. YCJIOBUSA PEAJIM3AIIMA YYEFHOU JUCITATIIAHBI

TpeOoBaHNsI K MUHUMAJIbHOMY MAaTEePUAJbHO-TEXHUYECKOMY 00ecreYeHH 0

Peanuzanus yuyeOHOM NMUCHMIUIMHBI TpeOyeT HAMU4KMs y4eOHOro KaOMHETa XMMUU; J1abopaTopuu

XUMUHU.

O06opynoBaHue yueOHOro KabuHeTa:
- IOCAZI0YHbIE MECTA MO KOJIMYECTBY 00YUAIOIIUXCS;
- pabouee MeCTO TpernoIaBaTes;

- BBITSDKHOU 1IKad;

- KOMIIJICKT Sa,Z[aHI/Iﬁ IJIs1 TCCTUPOBAHUA U KOHTPOJIBHBIX pa60T.

TexHuueckue cpeacTBa 00ydeHHUs:
- KOMIIBIOTEP C JIMIIEH3UMOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM;
- MYJIbTUMEUAIPOECKTOP;

- MHTCPAKTUBHAA JOCKA.

O6opynoBanue 1ab0paTopuu:

- Ha0Op XMMHYECKOW TOCY/Ibl ¥ MPUHAIIC)KHOCTEH I JTaOOPaTOPHBIX U MPAKTUIECKUX PadOT —
10 KOJINYECTBY OOYUaIOLIUXCS;

- HaOOpBI PEAKTUBOB OPraHUYECKUX U HEOPTAaHUYECKUX BEILECTB;
- KOMIUIEKT y4eOHO-HarJIsAHbIX TOCOOMH «XHUMU»;

- TEPMOCTAT;
- CYIIUJIBHBIN mIKad.

4. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE

T CHUTIIMHBI

Tabmuua 4 — VYyeGHO-MeToanMyeckoe oOecnedyeHue IUCHUIUIMHBL «XUMHUS» Y4eOHO-
METOIMYECKUMH MaTepralaMu

Ko 1 HaumeHnoBanue
CIIENUAIbHOCTH

Y4ueOHO-MEeTOANYECKUN MaTepra

KosmuecTBo 3x3eMILISIpoB

NeNe

HanmenoBanue

BCETO

Hal
oOyyarormerocs,
MIPUBEICHHOTO
K 04.

1

3

4

19.02.10 TexHonorus
MPOYKITHH
00IIIECTBEHHOTO
MMUTaHUS

OcHoBHas1 JJUTEpaTypa

I'adpuensin O.C., [IpakTukym no
o01eit, HeOpraHUIECKON 1
OpPraHUYeCcKOM XUMHUH : yueOHOe
mocodue JiIsi CTy/IEHTOB
00pa3oBaTeNbHBIX YUPEKICHUN
CpeaHero npoQecCHOHaTBHOTO
obpazoBanus / O. C. I'abpuensn, U.
I'. Octpoymos, H. M. Jlopodeesa. -
5-e u3n., crep. - Mockaa : Akagemus,
2011. - 253, [1] c. : mm.; 22 cMm. -
(Cpennee mpodeccroHambHOE
obpazoBanne) 1000 3k3.

1

Pymsurtuc I'.E. , Xumus :
Opranunyeckasi xuMusi. OCHOBBI

17

100%
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obmeit xumun (O6001ICHIE 1
yriayonenue 3Hanuii): Yae0. mst 11
KJI. 00111€00pa3oBat. yupexaecHuu /
I'.E. Pynzurtuc, @.I'. ®enbaman. - 7-¢
3. - M. : IIpocsemenue, 2001. - 160
C.: W

Caenko O.E., Xumus nis
KOJIJIEKEH : y4eOHUK JJIS CTYICHTOB
CpeaHero nNpoQecCuoHaIbHOTO
obpaszosanus / O. E. Caenko. - 13.
5-e, ctep. - PocToB-Ha-/{ony :
®enukc, 2014. - 282, [1] c. : puc.; 21
cMm. - (Cpennee npodeccruoHaabHOe
oOpazoBanne) 2500 3k3.

10

®eanaman @. I'. OcHoBEI 00111€ET
XUMHH: IpoOHOE yueOHOe rmocodue
st 11 knmacca cpeaneid mkoutsl / O.
I'. ®envaman, I'. E. Pynsuruc. -
Mockaa: IIpocsemnienue, 1989. - 97 c.
;WL

96

Xomuenko I'.IlL., [TocoOue mo xumun
JUISE TocTynaronux B By36l / I, I1.
XOMUEHKO. - 4-€ U3/1., UCTIP. U JIOII. -
Mocksa : Hosas Bonna, 2011. - 478,
[1] c.; 20 cm. - IIpenm. ykas.: c. 463-
472 10000 sk3.

JlonmosiHUTENBHAS JIUT

epaTypa

I'puéanosa O.B., OOuias u
HEopraHuydeckas XuMus : yaueoHoe
nocobue / O. B. ['pubanosa. -
PoctoB-Ha-/lony : ®enukc, 2013. -
249, [7] c. : puc., Tabm.; 21 cm.

1

Hexkpacos b. B. OcHoBbI 0011161
xumud : B 2 Tomax / b. B. Hekpacos. -
Mocksa : Xumus. - 1974
T.1.-1974.- 656 c. : i)

75

Hexpacos b. B. OcHoBbI 00111
xumud : B 2 Tomax / b. B. Hekpacos. -
3-e u31., uctp. - Mocksa : XuMus. -
1973

T.1.-1973.- 656 c. : mi.)

11

Hexkpacos b. B. OcHoBbl 00111€#
xumud : B 2 Tomax / b. B. Hekpacos. -
3-e u3x., uctp. - Mockpa : XuMusl. -
1973

T.2.-1973.- 688 c. : mi.)

16

100%

38




10 | HekpacoB b. B. OcHoBBI 001116 99
xumud : B 2 Tomax / b. B. Hekpacos. -
Mocksa : Xumus. — 1974 T. 2. - 1974.
- 688 c. :mi.)

NupopmManoHHBIE CpeacTBa

«VIHTepaKTUBHBINA MyJIbTUMEINA YICOHUK JJIs1 CPETHEH IITKOIIBD

11 | http://www.chemistry.ssu.samara.ru DJIEKTPOHHBIH pecypc

http://hemi.nsu.ru/

12 | OcHoBBI XUMUH. HNHTepHeT-yueOHuK. dopma JIOCTYyTIa:

13 | DuekrponHkIii pecype. @opma mocryma: http://alhimikov.net/

http://chemworld.narod.ru/

14 | DnexTponnslii pecypce caiit "Chemworld.Narod.Ru". ®opma nocryma:

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

B rtabiune 5 npeacraBieHbl OOIIEYHHBEPCUTETCKHE PECYPChI, KOTOpPbIE JOJIKHBI OBITh
MCIIOJIb30BaHbI JUIsl TOJIHOLEHHOTO N3Y4YE€HUS JUCIIUIUINHBI.

Tabmuma 5 — CBemeHuss 00  OCHALIEHHOCTH — 0Opa3oBaTeNBHOrO  Ipolecca
CHEHAJIM3UPOBAHHBIM U JIAOOPATOPHBIM 000pPYI0BaHUEM

Hcnonb3yemble crieninanu3upoBaHHbIC ayJUTOPUH U JIAOOpaTOpUU
Ne HanmenoBanue Ob6opynoBanue
1 JlekumoHHAs ayTUTOPHS WuTtepakTuBHAs 1OCKA, HOYTOYK, POEKTOP
2 Y4eOHbIit KaOUHET «XUMHUSD WHuTepakTHBHAS JOCKa, paboyee MECTO MPEToaaBaTeIs ¢
1K, Tabnuiipl, miakatel ¢ GopmyaamMu

6. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSA YUEBHOH
JUCIHHAIIINHBI

KoHTpo/ib M oOLEHKAa pe3ylbTaTOB OCBOCHHUS Y4YeOHOW JUCIUIUIMHBI OCYIIECTBISETCS
MpernoiaBaTesieM B TMPOIECCe NPOBEICHMUS] MPAKTUYECKUX 3aHATUH W JTaOOpaTOPHBIX pPadoT,
TECTUPOBAHUS, a TaKXKE BBIMOJTHEHHUS OOYYAIOUIUMUCS WHAMBHAYAIBHBIX 3a/laHU, MPOEKTOB,
HCCIICIOBAHNH.

IIpeameTHbIE pe3ybTAThI 00yUeHHsI @®opMbI U METOAbI KOHTPOJISI U OLEHKH
pe3yJbTAaTOB 00yUYeHUs
1 2

c(OpPMUPOBAHHOCTh TMPEACTABIEHUH O MecTe | MMCbMEHHAas cCaMOCTOosITeNbHas paboTa
XUMHHM B COBPEMEHHOW HAyyHOW KapTUHE MHPA; | TECTUPOBAHUE

NOHUMaHWE pPOJIM XUMUU B (HOPMUPOBAHUU
Kpyrozopa # (PYHKIHOHAJIBHONH TI'paMOTHOCTU
YeJI0BEKa JJIs PEIIEHUS IPAaKTUUECKUX 3a/1a4;

BIIQJICHHE OCHOBOIIOJATAIONIMMHI XHUMHUYECKUMH | MUCbMEHHAsl CAaMOCTOsITeNIbHAs paboTa
MMOHSTUSIMH, TEOPHUSAMH, 3aKOHAMH U | TECTUPOBaHUE

3aKOHOMEPHOCTSIMU;  YBEPEHHOE  IOJIb30BAHUE
XAMHUYECKOW TEPMHUHOJIOTUEN U CUMBOJIMKOM;

BJIAJICHNEC OCHOBHBIMH METOJAMH HAYYHOTO | IPaKTUYeCKas MpOBEpKa
IIO3HaHUA, HCIOJIb3YCMbIMHA B XUMHU: | TCCTUPOBAHUC

HaOJro/IeHueE, OIMCaHWE, U3MEpeHue,
SKCTIIEPUMEHT; YMEHHE 00padaThiBaTh, OOBSICHATD
pE3yiabTaTbl MNPOBCACHHBIX OIIBITOB W ACIATH
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BBIBOJIbI; TOTOBHOCTh M CITOCOOHOCTH NMPHUMEHSTH
METOJIbI TIO3HAHMS IMPH PEIICHUU IMPAKTHYCCKUX
3a/1a4;

c(hOpMUPOBAHHOCTh yMEHUs J1aBaTh
KOJIMYECTBEHHBIE OLICHKM U IPOBOJUTH PaCUeThl
10 XUMUYECKUM (hOpMyJIaM U YpaBHEHUSIM;

INMCbMCHHAs1 CaMOCTOATEIIbHAs pa60Ta
TECTUPOBAHUC

BJIaACHUC ITPpaBUJIaMH TEXHUKU 0e30macHOCTH Ipu
HCIIOJBb30BaHUH XUMHNYCCKHX BCIICCTB,

IMCbMEHHAs cCaMOCTOsITeIbHAsA paboTa
TECTUPOBAHUE

c(OpPMUPOBAHHOCTh COOCTBEHHOW TO3UIMH TIO
OTHOIICHHIO K XHUMHUYeckol  uHpopmanuu,
MOJIy4aeMOU U3 Pa3HbIX UCTOYHHKOB.

MpaKkTUYecKas mpoBepKa
TECTUPOBAHUE
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