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Ilnanupyemble pe3yabTaThl 0CBOCHHA Y4eOHOI0 MpeaMeTa, Kypca XuMHH
10-11 xknacc (0a30BbIil YpPOBEHBb)
B pe3yabrare uzydenusi yueOHOro npeamMmera «XuMush» Ha ypoBHe CpPeHEro 001ero

0o0pa3oBaHuUA:

BLIHyCKHHK HA 02a30BOM YPOBHEC HAYYHUTCH:

—  packpbIBaTh Ha MPUMEpPax pPojib XUMUU B (OPMUPOBAHUU COBPEMEHHOI HAaydYHOU KapTUHBI MHpa U B

HpaKTquCKOﬁ JACATCIIBHOCTHU YCJIOBCKA,
— JACMOHCTPHPOBATH HA MPUMCPAX B3AUMOCBA3b MCIKAY XUMHUEH 1 APYruMHr CCTCCTBCHHBIMH HAYKAMU,

—  packpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUH XUMHUYECKOTO CTPOCHUS
A.M. bytneposna;

— mnoHumarb ¢usndeckuii cmbica [lepuonmueckoro 3axona /.M. MennaeneeBa M Ha €ro OCHOBE
OOBSICHATH 3aBUCUMOCTb CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00Pa30BaHHBIX MU BELIECTB OT JIEKTPOHHOTO

CTPOCHUA aTOMOB;,

—  OOBIACHATH IMPUYNHBI MHOFOO6pa3I/I$I BCIICCTB Ha OCHOBC 06H_[I/IX Hpe,I[CTaBJ'IeHI/Iﬁ 00 UX cocTaBe H

CTPOCHUH;

— NPUMEHATH IIpaBUia CUCTEMATUYECKOM MEXIYHAPOJIHOM HOMEHKJIATYpPhl KaK CPEICTBA pa3JIMYCHUs

n I/I)ICHTI/I(I)I/IKB.LII/II/I BCIICCTB IO UX COCTAaBy U CTPOCHUIO;

— COCTaBJIATb MOJICKYJIPDHBIC W CTPYKTYPHBIC q)OpMy.TIBI OpTraHHUYCCKUX BCIICCTB KakK HOCHUTENEH
I/IHCI)OpMaI_II/II/I 0 CTPOCHHU BCHIECTBA, €TI0 CBOMCTBax H MPUHAJICKHOCTH K OIPCACIICHHOMY KJIACCY

COECIMHEHHH;

—  XapakKTCepu3oBaTh OPraHUYCCKUC BCHICCTBA IO COCTaBYy, CTPOCHUIO H CBOI\/'ICTBaM, YCTaHAaBJIMBATb

IMPUYUHHO-CIICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapaKTCPHUCTUKAMH BCIICCTBA,

— [PpUBOAUTH HNPHUMEPBI XUMHYCCKUX peaKHHﬁ, PACKPBIBAOIINX XAPAKTCPHLBIC CBOMCTBA THUIIMYHBIX
HpeHCTaBHTeHCﬁ KJIaCCOB OPraHUYCCKHUX BCHICCTB C HCIBIO HUX I/II[eHTI/I(I)I/IKaI_[I/II/I u 00BbSICHEHUS 00JIacTH

MMPUMCHCHUS

— MPOTHO3UPOBATh BO3MOXKHOCTh TNPOTEKAHMSI XMMHUYECKUX DEaKIMil Ha OCHOBE 3HAHMM O THUIax
XUMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHOMN CIOCOOHOCTH;
— HCIIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHUU M XMMHUYECKHX CBOMCTBAaX BEIIECTB AJIsi OE30MacCHOTO

IMPUMCHCHUSA B HpaKTquCKOﬁ ACATCIIBHOCTH,



— TPUBOAUTH TPHUMEPHl NPAKTUYECKOTO HCIIONB30BAaHHMS MPOAYKTOB IepepaboTku HepTH U
MPUPOJHOTO Ta3a, BBICOKOMOJIEKYJSIPHBIX COEAMHEHUH (MIOJIMATHIIEHA, CUHTETHMYECKOTO Kaydyka,

aIeTaTHOTO BOJIOKHA);

— IIPOBOAUTH OIBITEI IO PACIIO3HABAHHUIO OPraHHMYCCKHX BCHICCTB: TJIMICPHHA, YKCYCHOﬁ KHCJIOTHI,
HCMIPCACIIbHBIX KUPOB, I'IFOKO3bI, KpaxMmaja, OCJIIKOB — B COCTaB€ MUIICBBIX MPOAYKTOB U KOCMECTHYCCKUX

CPEICTB;

— BJIAACThb IpaBWJIaMUu W IMpUCMaMHU Oe3omacHoM pa60TbI C XHMHYCCKHMMH BCIICCTBAMH U

1a00paTOpPHBIM 000PYIOBaHUEM;

— YCTAHaBJIMBATb 3dBHCUMOCTb CKOPOCTH XHUMHYSCKOHN p€aknun W CMCHICHUA XHUMHYCCKOI'O
PaBHOBECHUA OT Pa3JIMYHBIX (baKTOpOB C LOCJIbIO OINpPEACICHUA OITUMAJIbHBIX YCJ'IOBI/II‘/'I IIPOTCKAaHUA

XUMHUYECKHX TPOLIECCOB;
—  [PUBOJUTH IPUMEPHI THPOIN3a COJIEH B IOBCEAHEBHON KU3HU UEIOBEKa;
—  IPUBOJAUTH IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUK B IPUPOAE, IPOU3BOJCTBEHHBIX
IpoLeccax U )KU3HEeAEATeIbHOCTH OPraHU3MOB;
— [PUBOJUTH  HPUMEPHI XUMHYECKUX DPEaKIHii, PacKpbIBAOLIUX oOuiue
XMMHMUYECKHE CBOMCTBA IIPOCTHIX BEUIECTB — METAJIJIOB U HEMETAILJIOB;
— TPOBOJUTH pacueThl Ha HAXOXKICHHE MOJIEKYJISIPHOH (OPMYJBl YIIEBOAOPOAA IO MPOAYKTaM

CropaHus v 110 €ro OTHOCHUTEIBHOMN MIIOTHOCTH H MaCCOBBIM JOJISIM 5JIEMCHTOB, BXOAAIIMX B €I'0 COCTaB,

— BJIAACTH IMpaBUJIaMU 0e301macHoro 06pameH1/m C CAKNMMH, TOPIOYHMMHU U TOKCUYHBIMU BCHICCTBAMU,

cpeacTBaMu OBITOBOI XHUMMHU,

—  OCYHICCTBJIATH IMOUCK XHUMHUYECKON HH(bOpMaHHH 10 Ha3BAaHUM, I/I)IeHTI/I(I)I/IKaTOpaM, CTPYKTYPHBIM

(dhopmynaM BeleCTB;

— KpUTUYECKH OLIEHMBAaTh W HUHTEPIPETHPOBATh XUMHUYECKYIO HH(POpPMAIUIO, COJAEpKaIIYloCcs B
COOOIIEHHUSAX CPENICTB MaccoBOM MH(OpMaLuu, pecypcax VHTepHeTa, HAyYHO-TIOMYJISIPHBIX CTAaThsIX C TOUKH
3pEHHsI €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B LEJAX BBISBICHUS OIIMOOYHBIX CYXJIEHUH U (popMupoBaHUs

COOCTBEHHOM MO3UIINH;

— NpPCEACTaBJIATL TYTH  PCIICHHUA T. TT00aIbHBIX HpO6HCM, CTOoAIMX TICpEa  YCIIOBCUCCTBOM:

9KOJOTMYCCKUX, SOHEPTCTUUCCKUX, CBIPEBBIX, U POJIb XUMHHU B PCHICHUN 3TUX HpO6J’I€M.



BoinyckHuK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTD HAYYUThCH:

— Wunocmpupoeamsb HaA npumepax CmAarnoe/eHue U 360JIH0YUI0 opeanuuecmﬁ XUMUU KAaK HAYKU HaA

PA3NTUYHbIX UCMOPUUECKUX dmAanax ee pa3seumus,

—  UCNONBL308aMb  Memoobl HAY4YHO20  NO3HAHUA  npu  6bINOJHEHUU  NPOEKMO6 U y’-l€6H0-
UCCe008amenbCKux 3a0ay no U3y4eruro CBOIZCWZ& cnoco6os noJjly4eHusl u pacnosHaeanusl opeaHu4ecKux

sewecms,

—  00bACHAMb NPUPOOy U CHOCOOLI 00PA30BAHUS XUMUUECKOU C853U. KOBANEHMHOU (NOJAPHOU,
HeNnoJAPHOL), UOHHOU, MEMALIUYeCcKol, 8000POOHOU — C UYelblo) ONpedeNeHUss XUMUYECKOU aKmueHOCmu

sewecmes,

— ycmaHaenuedanib ceHemu4decKyro Ce43b Me.?iC()y Kiaccamu opearuvdeckKux eewecme 015 000CHOBAHUA

l’lpqu/ﬂ/ll’luClﬂbHOlZ BO3MOIHCHOCNIU NOJIYYEHUA OP2AHUYECKUX CcoeOuHeHUll 3a0aHH020 COCMABA U CMmMpO€ErUL,

—  YCmaHasIueamv 63aumoceazu mexcoy axmamu u meopueu, NPULUHOU U CIeOCEUeM NPU aHATu3e

np06]l€MHblx cumyaum? u 0bocHosanuu npuHUMaembplx peweHuﬁ HA OCHOBE XUMUYECKUX 3HAHULL.

Conepsxkanue y4eOHOro nmpeamera, Kypca XuMHuu
Copep:xaHue Kypca XapaKTepu3yeTcs IeTOCTHOCTHIO M CHCTEMHOCTBIO Y4eOHOT0 MpeMeTa, Ha OCBOCHHE
KOTOPOT'O OTBEJIEHO HEOOJIBIIIOE, KECTKO JIMMUTUPOBAHHOE yueOHOe Bpemsi. OToOpaHHOE /1Jisi 6a30BOTO
o0OyueHusi XUMHHU COJIep>KaHre TT03BOJIET U3yUuaTh €ro U B pexkume 1 vaca B Heaento. Kype yetko nenurcs
Ha JIB€ PaBHBIC 110 OTBEJACHHOMY Ha WX U3YYCHHE BPEMEHH YaCTU: OPTaHUUECKYI0 XUMHIO U OOIIYI0 XHUMHUIO.
CTpykTypHupoBaHHe Kypca OpraHu4ecKol XUMHUH ONPEeNsIeTcs uaeei pa3BUTHs yJaluxcs HenpohuiIbHbIX
KJIaCCOB cpeicTBaMU yueOHoro npeaMera. C 1enbio YCUIIEHUs POJu IEIyKIMU B 00y4eHUH XUMHUH BHayajie
JAOTCS KpaTKUe TEeOPETUYECKUE CBEJIEHUSI O CTPOCHUH, KilacCu(UKAIMK, HOMEHKIIATYpe OPraHUYECKUX
BELIECTB, 0COOEHHOCTAX PEAKLIUN C UX yJYaCTHEM.
CdopmupoBaHHbIE TAKUM 00pa30M TEOPETUUECKHUE 3HAHUS 3aTeM Pa3BUBAIOTCS Ha (PAKTOIOTHYECKOM
Marepuaie Mpu pacCCMOTPEHUN KIIACCOB OPTaHMYECKUX COEMHEHUI. B CBOIO o4epenb Takou MOIX0/1
MO3BOJISIET U TIy0)Ke N3YYUTh CaMU KJIAcChl. Tak, OCHOBHBIE TOJIOKEHUSI TEOPHH XUMHUECKOTO CTPOSHHS
OopraHu4eckux coenuHeHnii A. M. ByTiepoBa 3akperuisitoTes pu U3y4eHUH yrIeBOI0POI0B (AJIKAHOB,
QJIKEHOB, JHEHOB, AJIKUHOB, QpEHOB) U UX MPUPOJHBIX HCTOYHUKOB (IPUPOTHOTO raza, HehTH U KAMEHHOTO
YTJIsT), KUCIIOPOICOIEPIKAIINX OPTaHUYECKUX COSTMHEHHH (CTUPTOB, heHOIIa, albACTUI0B, KAPOOHOBBIX
KHCIIOT, CIIOKHBIX d(DUPOB, KUPOB U YIIIEBOJOB) U a30TCOACPKAIINUX OPTAHUIECKUX COSIUHEHUN (aMUHOB,
AMUHOKHCIIOT, OEJTKOB M HYKJICMHOBBIX KHCIIOT). 3aBEpIIaeT KypC OPTaHUYECKON XUMHUU pa3es « XuMus U
KHU3HBY, TJIe 00yJaroIInecss 3HAKOMATCS C TAKUMH BRKHBIMH B IPAKTUYECKOM U OMOJIOTHIECKOM
OTHOIIIEHWH BEIECTBAMH M MaTeprajaMu, KaK TIaCTMACChl U BOJIOKHA, ()EPMEHTHI, BUTAMUHBI, TOPMOHBI 1
JIeKapCTBA.
OCHOBHBIM KpUTEpHEM 0TOOpa (PaKTUUECKOTO MaTepraia Kypca OpraHuYeCKOW XUMUU SIBIISICTCS e
peanu3anuy MPaKTHKOOPUEHTHPOBAHHOTO 3HAYEHUS 0OBEKTOB OPraHUYeCKONH XUMHHU (COSTUHEHHH 1
peaKImii).
Wnes o Beayme poau TEOPETUYECKUX 3HAHUM B MPOLIECCe TO3HAHUS MUPA BEILIECTB U Peakluii crana
OCHOBHOM U ISl KOHCTPYHUPOBaHUs Kypca o0rmieit xumun. Ha ocHOBe e AMHBIX TTOHATHH, 3aKOHOB U TEOPUI
XUMHH Y CTapIIEKIACCHUKOB (hOPMHUPYETCS IIEIOCTHOE TIPECTABICHNE O XUMUYECKOU HayKe, O
XMMHYECKON KapTUHE MUPA, KaK COCTaBHOM YacTH €UHON €CTECTBEHHOHAYYHOW KapTUHBI MUPA.



B kypce o6mieit Xxumun BHavase yriiyOoasioTCs U PaCIIMPSIOTCS 3HAHUS, TIOJTyY€HHbIC 00YJaIOIUMHUCS U3
Kypca OCHOBHOM LIKOJIbI, O CTPOEHUH aTOMa U BelllecTBa Ha ocHOBE [leprnoanueckoro 3akoHa u
[Tepuonuueckoii cuctems! [. . MenaeneeBa, o0IIMX CBOHCTBAX KJIACCOB OPraHUYECKUX U HEOPTaHHUUECKUX
COCIMHEHHH (KUCIIOT, OCHOBAHHH, aM(OTEPHBIX COSAMHEHUI) B CBETE TCOPUHU IICKTPOIUTHUECKON
mucconnanuu. Jlanee paccMaTpuBaeTcs Kiaccu()UKaus XUMUYECKUX PEaKIfii B OpraHn4ecKoil u
HEOPraHUYECKOW XMMHUU. 3aBepIIaET KypC 3HAKOMCTBO CTApPIIEKIACCHUKOB C IEPCIEKTUBAMU Pa3BUTHS
XMMHUYECKON HAYKU U XMMHUYECKOTO IPOM3BOACTBA, C MPoOIeMaMH OXpaHbl OKPYKaIOLIEH cpebl OT
XUMHUYECKOT'0 3arpsAI3HEHUS U YTAMH UX PELICHMUS.

10 kaace.
Habmronenue, npennonoxenue, runoresa. [louck 3akonomepHocTeil. Hayunblif sxcniepument. BeiBo.
Teopus cTpoeHns OpraHMYECKUX COCIUHEHUN
[Ipeamer opranndeckoil Xumuu. MecTo U 3Ha4YeHUEe OPraHu4eCKOM XUMHUM B CUCTEME €CTECTBEHHBIX HAYK.
BanentHocts. Xumnuueckoe crpoeHre. OCHOBHBIE TIOJIOKEHUS TEOPUH CTPOEHUS OPraHUYECKUX
COCIMHEHMM. YTJIEpPOAHBIA CKEJIET OPraHUYeCKON MOJIEKYJIbl. KpaTHOCTh XMMHUUECKOU cBsi3u. M3oMepus u
U30MEDPBI.
VYrneBosopobl U UX MPUPOIHBIE HCTOUHUKH
A 1k a H bl. [IpuponHBIii ra3, €ro coctaB U IPUMEHEHUE KaK UCTOUYHUKA DHEPIMHU U XUMHUYECKOTO CBIPbSI.
['omosiornueckuii psa npeAenbHbIX YIIIEBOAOPOA0B. M30Mepusi 1 HOMEHKIIaTypa alKaHoB. MeTaH 1 3TaH
KaK IpeJICTaBUTENN akaHOB. CBOMCTBA (TOpeHUEe, PeaklUy 3aMelLeH s, TUPOJIU3, IETHIPUPOBAHUE).
[Ipumenenne. KpekuHr u n3omepusanus ankaHoB. AJKHAIIBHBIE paJuKaibl. MexaHusm
CBOOOTHOPAIMKAIBHOTO FaJIOTeHUPOBAHNUS AJIKAHOB.
A 71K € H bl. DTUJIEH KaK IPeJCTaBUTENb alKeHOB. [loyueHnune 3TuineHa B NpoMbIIIIIEHHOCTH
(merumpupoBaHue 3TaHa) U B 1aboparopuu (aeruapataius stanona). Croiictea (ropenue, OpoMupoBaHue,
rupaTanus, nojiuMepusanus, okuciaenue pactsopom KMnO4) u npumenenue stuwiena. [lonuatunen.
IIponnnen. CrepeoperynsipHOCTb nonuMepa. OCHOBHBIE OHITHSI XUMUHM BICOKOMOJIEKYJIIPHBIX
coeMHeHMM. Peaknun nonumepusanuu.
Jl v e H bl. byTaguen u n30IpeH Kak NpeICTaBUTeNN JUEHOB. Peakiiny npucoeIMHEHNs ¢ y4aCTHEM
COIPSKEHHBIX TUEHOB (OpOMHUpOBaHUE, TOJIUMEPU3ALUS, THAPOTraJOreHUPOBAaHUE, THAPUPOBAHNUE).
HatypanbHblil 1 cHHTETHYECKUH KaydykH. Pe3uHa.
A 71K ¥ H bl. AIETHIIEH KaK MPeICTaBUTENb ATKUHOB. [lonydyeHue aneTunena KapouIHbIM U METaHOBBIM
ciocobamu. [Tonyuyenune kapouna kanpuus. CBoiicTBa (ropeHue, GpoMHpoOBaHuE, THIpATALMS,
TpUMepHU3alysl) U IPUMEHEHUE alleTUsIeHa.
A p e H bl. ben3on kak npeacraBuTenb apeHOB. COBpeMEHHbIE IIPEJCTABICHHS O CTPOSHUH OEH301a.
CsnoiicTBa 6eH30i1a (TopeHue, HUTPOBaHKE, OPOMHPOBAHUE) U €T0 TPUMEHEHHE.
He ¢T1b u cnio ¢ 0 651 ee nep ep ad otk u. CocraB Hed1u. [lepepaboTka HETH: MeperoHKa U KPEKHHT.
PudopmuHr HU3KOCOPTHBIX HEPTENPOYKTOB. [IoHsATHE 00 OKTAaHOBOM YHCIIE.
Kucnoponcoanep:xaiue OpraHn4ecKue COeAMHEHNS
C 1 u p T bl. MeTaHOI ¥ 3TaHOJI KaK MPEACTABUTEIH MPEAEIbHBIX 0JTHOATOMHBIX cIUpTOB. CBOMCTBA
3TaHoJa (TOPEHHE, OKUCIIEHUE B albJieru], neruaparanus). [lomyyenne (OpokeHHnEM IIIOKO3bI U
rupaTanen TUIeHa) U IpUMEHEHHEe dTaHoja. DTUIICHTIIMKOJIb. [ JIMIIEpUH Kak elle OJ1H MPeICTaBUTENb
MHOT0aTOMHBIX cIUPTOB. KauecTBeHHas peakiiys HA MHOTOaTOMHBIE CITUPTHI.
@ e H o 1. [lonyuenue eHosa u3 kameHHoro yria. KameHHbIH yronb 1 ero ucnoias3zoBanue. KokcoBanue
KaMEHHOTO YIJIsl, BaKHENIINE TPOAYKTHI KOKCOXUMUYECKOTO ITPOU3BOJICTBA.
B3anMHoe BiusiHEEe aTOMOB B MoOJIeKyJie (heHoa (B3auMOIeHCTBHE ¢ OPOMHOM BOJIOW U THAPOKCHIOM
Hatpus). [lonydenue u npumenenue eHomna.
Anppaeruasl. QopManbIeru U alleTalbAeru1 Kak MpeAcTaBUTeNH anbiaeruaoB. [lonsTue o keroHax.
CaolicTBa (peakuusi OKMCIEHUS B KUCIOTY U BOCCTAHOBJIEHUS B CIIMPT, peaKLUs OJUKOHACHCAUN
dbopmanpieruaa ¢ penosom). [lomydeHnue (oOKucIeHUEM CITIUPTOB) U MPUMEHEHHE (popMasbiaeruia u
areranpaeruaa. @eHonopopmabaeruIHble MIACTMACChl. TepMOIUIaCTHYHOCTD U TEPMOPEAKTUBHOCTb.
KapOoHOBBI€KUCIOTBHL. YKCYCHasI KUCIIOTa KaK MPECTaBUTENb MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT. CBOMCTBA YKCYCHOM KUCIIOTHI (B3aUMOJICHCTBHE C METAJIJIaMU, OKCUJIAMU METAJIIOB,
TUIPOKCUIaMU METAJIJIOB U COJIIMU; peakius srepudukanun). [lpumeHeHne yKkCycHON KHUCIOTHI.
CnoxHBIed }upBblHXKHUDP bl CI0XKHBIE 3QUPHI KAaK MPOTYKTHI B3aUMOAECHCTBHUS KHCIOT CO CIIUPTAMHU.
3HaueHue CI0KHBIX 3(PUPOB B IPUPOJIE U )KU3HU yesioBeka. OTAeNbHbIE TPEICTaBUTENH KUCIOT UHOTO
CTPOEHUSI: OJICMHOBAsI, TUHOJIEBAs, TMHOJICHOBAs, aKPUIIOBas, I1aBeseBas, OeH30MHas.



JKupsl kak croskHbIe 3(DUPBI TIIMIEPHHA U KUPHBIX KapOOHOBBIX KUCIIOT. PacTUTEBHEIE H )KUBOTHBIE
JKHUPBI, UX COCTaB. [ UApOIIN3 WM OMBUTIeHHE XHPpoB. Mbu1d. CunTeTHdeckne Mororue cpenctsa (CMC).
[IpuMeHeHue KupoB. 3aMeHa KUPOB B TEXHUKE HEMHUIIEBBIM CHIPHEM.

Y raeso nbl. [lonarue 06 yrieponax. ['moko3a Kak mpecTaBuTeslb MOHOCaxapuaoB. [lonsTue o
JBOMCTBEHHOHN ()YHKIIMH OPraHUYECKOrO COCTUHEHUS Ha IPUMEPE CBOMCTB TTFOKO3bI KaK aJIbJIerH1a U
MHOI'0aTOMHOTI'O CIIUPTa — aJIbJIETUA0CIUPTa. bposkeHue riaoko3bl. 3HaUYeHUE U IPUMEHEHHUE TIIFOKO3BI.
®pyKTO3a KaK U30MEP IITHOKO3bI.

Caxapo3sa kak npejcraBuTelnb qucaxapuios. [IpoussoacTso caxapa.

Kpaxman u nemnono3a Kak mpeacTaBuTeNIn noiarcaxapuaoB. CpaBHEHHE X CBOMCTB U OMOJIOTHYECKas
pouib. [IppuMeHeHne 3TuX nojaucaxapuios.

A3oTcozepKalue OpraHn4eckue CoeAMHEHUS

AMuHbI. MeTHIIaMUH Kak MpeICTaBUTENb aaudaTHIeCKUX aMUHOB U aHWJIMH — KaK apOMaTHYeCKUX.
OCHOBHOCTh aMHUHOB B CPaBHEHHUU C OCHOBHBIMH CBOMCTBAMHU aMMHUaKa. AHUJIMH U €r0 CBOMCTBA
(B3aMMOJIEHCTBHE C COJISTHOM KUCIOTON M OpOMHOM BOI0M). B3aniMHOE BIMSITHE aTOMOB B MOJIEKYJIax
OpraHWYEeCKUX COCIMHEHUM Ha npuMepe anwinHa. [lonyuenue anununa no peakuuu H. H. 3ununa.
[IpuMeHeHne aHuIMHA.

AMMUHOKHUCIOTBL [ TUIIMH U aTaHUH KaK MPEACTaBUTEIN MPUPOAHBIX aMUHOKUCTIOT. CBOMCTBA
aMUHOKHCIIOT KaK aM(OTEPHBIX OPraHUYECKUX COSIMHEHUN (B3aUMOJICHCTBUE C IEI0YaMU U KUCIOTaMHu).
Oco0eHHOCTH AUCCOIUAIII AMUHOKHUCIIOT B BOJIHBIX pacTBOpax. bunomnspueie noHbl. O0pa3oBaHue
MOJIMIENTHI0B. AMHUHOKAIIPOHOBAsA KUCJIOTA KAK IPEICTaBUTENIb CHHTETUYECKMX aMUHOKUCIIOT. [loHsTre o
CUHTETUYECKUX BOJIOKHAX HA MIPUMEPE KarpoHa. AMUHOKHUCIIOTHI B IPUPOJIE, UX OMOJIOTUYECKAS POJIb.
He3amenuMble aMUHOKUCTIOTBI.

benku. benku xak nomumnentuael. CTpyKTypa 0emKoBBIX MoieKyll. CBoiicTBa OenKoB (TOpeHHe, TUAPOIIU3,
LBETHBIE peakiuu). buonoruueckas posiab OEIKOB.

HyxkneunHnoBBI€KHUCHOT bl HykienHOBbIE KUCTOTHI KaK MOJUHYKICOTHABI. CTpOCHHE HYKIICOTHIA.
PHK u JIHK B cpaBHeHnH. VX poJib B XpaHEHHH U Ilepeaade HacaeACTBeHHON nHpopmaruu. [loHsTure o
TCHHOW MH)KCHEPHH U OMOTEXHOIOTHH.

['eneTnueckas cBsI3b MEXKIy KJIAaCCAMHM OPraHUYECKUX coelnHeHui. [IoHATHe 0 reHeTuUeCcKOon CBSI3U U
TEHETUYECKUX PsJiax.

Xumus u orcusto

[Tnactmacce! u BosiokHa. [Tonmumepusanus 1 MOJMKOHICHCAIHS KaK CTIOCOOBI TTOTYYeHHUS] CHHTETUYECKUX
BBICOKOMOJIEKYJISIPHBIX coeAnHeHuH. [loydeHne nCKyCCTBEHHBIX BBICOKOMOJIEKYJIIPHBIX COEIMHEHUM
XUMHUYECKON MoauuKalyel TpupoIHbIX NoauMepoB. CTpoeHue MOIMMEPOB: JIMHEHHOE,
MIPOCTPAHCTBEHHOE, CETYATOE.

[TonsiTue o uractmaccax. TepMoOIIacCTUYHBIC U TEPMOPEAKTUBHBIE MTOTUMEPHL. OTAEIbHBIC TPEACTABUTETN
CUHTETUUYECKUX U UCKYCCTBEHHBIX MOTUMEPOB: (GeHOI0(POpMabIETHIHbIE CMOJIBI, TOJUBHHIIXIOPUI,
TeIIoH, TeIUTYIOn .

[TonsiTHe 0 XUMHUECKUX BOJOKHAX. HaTypanbHble, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.
Knaccudukanms u oTaenbpHbIe TPEACTABUTEN XUMUUECKUX BOJIOKOH: alleTaTHOE (TpHAaIleTaTHBIN MIeNK) U
BHUCKO3HOE, BUHIIIXJIOPUIHOE (XJIOPUH), TOTUHUTPHUIBHOE (HUTPOH), MONMaMUAHOE (KalpoH, HAUIOH),
o GupHOE (JIaBcaH).

® e pw™meHT b DepMeHTHI Kak OMOOTHYECKHE KaTanu3aTopbl 0enkoBoii mpupoasl. [Tonstue o pH cpensr.
Oco0eHHOCTH CTPOEHUS U CBOMCTB (CENEKTUBHOCTD U 3(P(HEKTUBHOCTH, 3aBUCUMOCTD JEHCTBHS OT
temmeparypsl 1 pH cpessl pacTBopa) hepMEHTOB MO CPAaBHEHUIO C HEOPTaHUYECKUMH KaTaIN3aTOPaAMHU.
Ponw dhepmMeHTOB B *KU3HEIEATETLHOCTH )KHBBIX OPTaHU3MOB M IIPOU3BO/ICTBE.

B uTawmu H 5L [lonarue o ButramuHax. Bunsl BuTaMuHHOM HemocTarounoctu. Knaccudukanus
BuTaMrHOB. Butamuu C Kak mpejcTaBuTe b BOJAOPACTBOPUMBIX BUTAMUHOB U BUTAMHUH A Kak
MPEeACTaBUTEND )KUPOPACTBOPUMBIX BUTAMUHOB.

I'o p M 0 H bI. [lOHATHE 0 TOPMOHAX KaK OMOJOTUUECKH aKTUBHBIX BEIIECTBAX, BBHITTOHSIIOITIX
SHIOKPUHHYIO PETYJIALMIO KU3HEIEATeTbHOCTH OPraHu3MoB. BaxkHeilre cBoiicTBa TOPMOHOB: BBICOKAst
(dbuszmomornueckas akTUBHOCTb, TUCTAHIIMOHHOE JIEHCTBHE, OBICTPOE pa3pylieHue B TKaHsIX. OTaenbHbIC
MPeICTaBUTEIM TOPMOHOB: UHCYIHNH U afapeHanud. [Ipodunakruka caxapuoro nuadera. [lonstue o
CTEPOUIHBIX TOPMOHAX HA MPUMEPE MOJIOBBIX TOPMOHOB.

JlexapcTB a. JlekapcTBeHHass XUMHUS: OT ATPOXUMHUHU U (hapMaKOTepanuu J0 XUMHUOTEPATTHH.
AnTubmotuku u aucbakrepros. Hapkoruueckue BemiectBa. Hapkomanus, 60pr0a ¢ Hell v mpoQuiIakTuKa.



Pemenwne 3amay mo oprannyeckoil xumuu. Perenune 3a1a4 Ha BBIBOJ JOPMYJIIBI OPraHUIECKUX BEUIECTB 110
MIPOYKTaM CTOPaHUsI U MACCOBBIM JIOJIIM JIEMEHTOB.

Jemoncrpanuu. [TnaBnenue, o6yriaBanue U ropeHUE OPraHUYECKUX BEIIECTB. Moien MOJIEKYT
MIPEACTABUTENEN Pa3INUHbIX KJIACCOB OPTaHUYECKUX COEANHEHUN. [ OpeHre MeTaHa, STUJIeHA, alleTUIICHA.
OTHomeHue MeTaHa, STUICHA, alleTHJIeHa U OEH30J1a K pacTBOpaM MepMaHTaHaTa Kajus 1 OpOMHOI Bojie.
[Tonydenue TusIeHa peakluen AeTuapaTalu 3TaHoa, alleTUIeHa — TUAPOJIM30M KapOuia KaabIlusl.
Paznoxenue kaydyka npu HarpeBaHUU, UCIIBITAHUE MPOIYKTOB PA3JIOKEHUS HAa HEMIPEACIbHOCTD.
Komnnekuust 06pa3ioB HedTH 1 HeYTENPOIYKTOB, KAMEHHOTO YIJIsl U MPOAYKTOB KOKCOXUMHUYECKOTO
npou3BojicTBa. OKKCIIEHHUE CIIUPTA B abaeru/l. KauecTBeHHbIE peakiud Ha MHOTOATOMHBIE CITUPTHI.
PactBopuMoCTh peHoa B BOJIe TpU OOBIYHOM TeMIepaType U Npu HarpeBaHuu. KauecTBeHHbIE peakluy Ha
¢benoun. Peakius «cepeOpsHOTO 3epKaiiay allbJeTHA0B U INII0K03bl. OKHUCICHNE allbIECTHIOB U TIIIOKO3bI B
KHCIOTY ¢ nomoltsio ruapokcuaa meau (1I). Kauectsennas peaxius Ha kpaxmai. Komnekuus ahupHbIX
Mmaceil. Koiutekuus mactmace v u3faenui u3 Hux. Komiekuns nCKyCCTBEHHBIX BOJIOKOH U U3JEIUN U3 HUX.
B3anMoeiicTBre aMMHuaKka U aHUJIMHA C COJISTHOM KUCI0TOM. Peakmus aHuimmHa ¢ OpOMHON BOJIOM.
JlokazaTenbCcTBO HAMM4Hsl (DYHKIIMOHAIBHBIX TPYII B pACTBOPaX aMUHOKHUCIIOT. PacTBOpeHHe 1 ocaxaeHue
oenkoB. LIBeTHbIC peakiuu OenkoB. ['opeHne nTuubero nepa u mepcTssHord HuTH. Monaens mostekyisl JJHK.
[lepexonbl: 3TaHOJI — ATHIIEH — 3TUJICHTIIMKOJIb — ATHIEHITIMKOIAT Meau (II); aTa- Hom — sTanans —
sTaHoBas KucioTa. Komiekuus miacrMace, CHHTETUYECKUX BOJIOKOH U U3/eNIni U3 HUX. Pa3noxenue
MEPOKCHUIA BOJIOPO/Ia KaTaia3oi ceiporo msica u ceiporo kaprodens. Komnexuus CMC, coaeprranux
sH3uMbI. UcnbiTanue cpensl pactBopa CMC unankaTopHoii Oymaroi. Koniekius BUTaMUHHBIX
npemapaToB. McnsITaHue cpe/bl pacTBOpa aCKOPOMHOBOI KUCIIOTHI MHAMKATOPHOU Oymaroi. Mcmbitanue
anTeyHOoro Mpenapara HHCYJIMHA Ha OEIOoK.

JlabopaTopHblie onbIThI. V3roTOBIEHNE MOJIENIEN MOJIEKYJI OPraHUYECKUX COeqUHEHHU. O3HaKOMIIEHHE C
KOJUIeKIMel 00pa3iioB HeTH, KAMEHHOTO YIJIs U IPOAYKTOB UX nepepadoTku. OOHapykeHHe B KEPOCHUHE
HenpeenbHbIX coelMHeHnH. O3HAaKOMIIEHHE C KOJUIEKIUEH KayuyyKOB M 00pa3liaMy U3JI€INI U3 PE3UHBI.
PactBopeHnue rnunepuna B Bojie U B3aumoaeiicteue ¢ ruapokcuaom meau (II). CroiicTBa ykcycHoi
KHCJIOTHI, O0IIIHE CO CBOMCTBAMU MUHEPAIBHBIX KUCIOT. Jl0Ka3aTenbCTBO HENPEACTHLHOTO XapaKkTepa
KHUJIKOTO Xupa. B3anmoseiicTBre ritoko3sl U caxapossl ¢ ruapokcuiom meau (II). KauectBennas peakuus
Ha KpaxMai. O3HaKOMJIEHUE C KOJUIEKIIMEN I1acTMacce 1 u3aenui u3 Hux. O3HakoMJIEHHE ¢ KOJIJIEKIUEen
MCKYCCTBEHHBIX BOJIOKOH U U3JeNuii U3 HuX. PacTBopenue 6enkoB B Boje. OO6HapykeHue 6eIKOB B MOJIOKE.
O3HaKOMJIEHHE C KOJUIEKIIMEeH CUHTETUYECKUX BOJIOKOH U M3enuil n3 HuX. O3HaKOMJIEHHE ¢ KOJUIeKIen
CMC, conepskamux sH3uMBL. UcnibiTanue cpenst pactBopa CMC unankaTopHoii 6ymaroii. O3HaKOMJICHHE C
KOJUIEKIIMeN BUTaMUHOB. VcribITaHKe cpesibl pacTBOpa ACKOPOMHOBOM KUCIIOTHI MHAUKATOPHOW OyMaroi.
IIpakTuueckas padora Ne 1. Pemenne skciepuMeHTaNbHBIX 33]1a4 HA UACHTU(DUKAIIMIO OPTaHUIECKIX
COCIMHEHU.

IIpakTnyeckas padora Ne 2. Pacrio3zHaBaHM€ IJ1aCTMAcC U BOJIOKOH.

11 knacc.
Ilepuoanyeckuii 3aKOH U CTPOEHHE aTOMA
Otkpsitue J. . MenneneeBbim [lepuonnueckoro 3akoHa. [lepBbie MONbITKH KiacCUPUKAIUNA XUMHUYECKUX
3JIEMEHTOB. BajkHelIMe MOHATHS XUMUN: aTOM, OTHOCUTEJIbHASI aTOMHASI U MOJIEKYJISIpHAsE MaccChl.
Otxpsitue J. . MenneneeBbim [lepuonnyeckoro 3akona. [lepuoauueckuii 3akon B popmynuposke 1. U.
Menneneesna.
[Tepuonnueckas cucrema [[. 1. Menneneesa. [lepuonnueckas cucrema J[. 1. Menneneesa kak
rpadudeckoe oroopaxxenue [lepuoanueckoro 3akona. Pa3znmuuneie BapuanTs! [leproandeckoil CHCTEMBI.
[lepuons! u rpynnsl. 3Hauenue [lepuoguueckoro 3akona u [lepuoauueckoil CUCTEMBI.
Crtpoenue atoma. ATOM — cJI0KHast yacTuiia. OTKPBITHE 2JIEMEHTAPHBIX YaCTHI] M CTPOEHUS atoma. Sapo
aToMa: MPOTOHBI M HEUTPOHKI. M30TombI. M30TONBI BOAOPOIa. DIEKTPOHBI. DIEKTPOHHASI 000JI0YKA.
DHepreTudeckuil ypoBeHb. Opoutanu: s u p-. dOpOurtanu. Pactipenenenue 3J1eKTPOHOB M0 SHEPTETHIECCKUM
YPOBHSM U OpOUTaIsIM. DIIEKTPOHHBIE KOHPHUTYpAIlMU aTOMOB XUMUYECKUX JIEMEHTOB. BasieHTHBIE
BO3MOXHOCTH aTOMOB XUMHUYECKHX JIEMEHTOB.
[lepuoanueckuii 3akoH U cTpoeHue atoM a. CoBpeMeHHOE MOHATHE XUMHUYECKOTro 35ieMeHTa. CoBpeMeHHast
dhopmynuposka [lepuonnueckoro 3akona. [IpuanHa mepuogUIHOCTA B U3MEHEHNUN CBOMCTB XUMUYECKHUX
aneMeHTOB. OCOOCHHOCTH 3alIOTHEHHS SHEPTeTUIECKIX YPOBHEH B AJIEKTPOHHBIX 000JI0UKaX aTOMOB
MIEPEXOIHBIX AJIEMEHTOB. DJIEKTPOHHBIC CEMEHCTBA DJIEMEHTOB: S- U P-3JIeMeHTHI; d u f 2JIeMEeHTHI.
Crpoenue BemiecTBa



KoBanentHast xumuiecka s cBs3b. [loHATHE 0 KOBaJIeHTHOH cBsi3u. O0mas anekTponHas napa. KpatHocts
KOBAJICHTHOM CBSI3U. DJIEKTPOOTPUIIATEILHOCT. [IepekpbiBaHNE AJIEKTPOHHBIX OpOUTANICH, M- U CUTMa-
cBsi3u. KoBasieHTHAs MOJIsipHAst M KOBAJICHTHAS HETIOJSIpHAS XUMHUUYECKUe CBsi3r. OOMEHHBIN U JOHOPHO-
aKLENTOPHBIA MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBsI3u. BeliecTBa MONIEKyISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSIHCTBA COCTaBa JIJIsl BEIIECTB MOJIEKYJIIPHOIO CTPOEHHUSI.
NonHagaxumuueckascBs3b. Katnonsl u annonsl. MoHHas cBA3b U ee cBoiicTBa. MloHHAs CBA3b
KaK KpallHUH cily4ail KOBaJEHTHOMN NOJSpHOM cBsA3U. PopMysbHas elnHuLA BemecTBa. OTHOCUTENBHOCTh
JIEJICHUS] XUMUYECKUX CBSI3€U HA THUIIBI.

Merannmndeckass XuMudeckas cBsizb. OOmme puzndyeckue CBOHCTBA METAJIOB. 3aBUCHMOCTD
3JEKTPONPOBOAHOCTHA METAJUIOB OT TeMiepaTypsl. CruiaBbl. YepHbIE U LIBETHBIE CILIABBI.

ArperaTHble COCTOSIHUS BetlecTBa. ['a3pl. 3akoH ABoraapo i ra3oB. MosipHBIH 00heM ra3000pa3HbIX
BemecTB (IpH H. y.). JKUIKOCTH.

Bogopoanas xumuueckas CBsi3b. BoiopoiHast CBsI3b KaK OCOOBIN CITydail MeKMOJIEKYISIPHOTO
B3anMoJIeiicTBUSA. MexaHn3M ee 00pa3oBaHus U BIMSHUE HA CBOMCTBA BELIECTB (HAa IPUMEPE BOJIBI).
Hcnonp3oBanue BOJbI B OBITY U Ha MMPOM3BOACTBE. BHyTpuMOIeKysipHas BOJOPOHAS CBS3b U €€
Ouosoruueckast poib.

Tunsl kpuctamunueckux pemerok. Kpucraminueckas pemerka. Monnble, MeTainyeckue, aroMHbIE U
MOJIEKYJISIPHBIE KPUCTAINIMYECKUE PEIIeTKH. AJUIOTponusi. AMOp¢HBIE BEIIECTBa, UX OTIIMYUTEIbHbIC
CBOMCTBA.

UucrtrieBemecTBaucMec . CMecH U XUMUYECKUE COEAMHEHUS. | OMOTeHHbIE U T€TEePOreHHbIE
cmecu. MaccoBast 1 00beMHas 1011 KOMIIOHEHTOB B cMecu. MaccoBas nosist npumeceil. Pemenue 3amgay Ha
MaccoOBYIO JI0JTt0 TipuMeceii. Kimaccudukaiys BeecTs 1o cTerneHu uX YUCTOTHI.
HNucunepcHbiecucTe M bl [loasTie nucnepcHoit cucreMsl. JluciepcHas ga3a U TucCriepcHoHHas
cpena. Kiaccudukanus nucnepcHbix cucteMm. Komouanble 1ucnepcHble CUCTEMbI. 30U U resid. 3HaYeHHe
JUCIEPCHBIX CUCTEM B IIPUPOJIE U )KU3HU YEJIOBEKA.

DIEeKTpONUTUYECKAs JUCCOLUALIMS

P actBop bl PacTBOpBI Kak TOMOIr€HHBIE CUCTEMBI, COCTOSIIUE U3 YaCTUL PACTBOPUTEISI, PACTBOPEHHOIO
BElIeCTBA U MPOIYKTOB UX B3auMoeicTBus. PacTBopenue kak pusnkoxumuyeckuit mporecc. Maccopas
JI0J151 PaCTBOPEHHOTO BelecTBa. Tumsl pacTBOpoB. MossipHas KOHLEHTpalus BeuiecTsa. MuHepasabHble
BOJIBL.

Teopust 31€KTPOTUTHUECKON AUCCOLUAIN U. DIEKTPOIUTHI U HEINEKTPOIUThI. CTeneHb
ANEKTPONUTHYECKON quccoruanui. CHUIIbHBIE U C1a0ble AMEKTPOIUTHI. Y paBHEHHSI SJIEKTPOTUTUYECKOM
aucconuanui. Mexanusm nuccouuanuu. CtyneHyaras quccounanus. BonopoaHsiii moka3aTensb.

K u ¢ 110 T BI B cBeTE TEOPUU INEKTPOIUTHUECKOM nucconnanuu. OO1ue cBoiicTBa HEOPraHUUECKUX U
OpPraHUYECKUX KUCIJIOT. Y CIOBUS TEUEHUSI peakuil MeKy IEKTpoIUTaMu 10 KoHla. Cneunduueckne
CBOMCTBA a30THOM, KOHIIEHTPUPOBAHHON CEPHOU U MyPaBbUHOM KUCIIOT.

O CHOBAaH MU s B CBETE TEOPUU JIEKTPOJUTHUECKOHN TUCCOIMALINY, UX KIIaCCU(PUKALUs U 00II1e
CBOMCTBAa. AMUHBI KaKk OpraHudeckue ocHoBaHusi. CpaBHEHHE CBOWCTB aMMHUAaKa, METUJIAMUHA U aHUJIMHA.
C 0 11 ¥ B CBETE TEOPHUH DIICKTPOITUTHUECKON TUCCOIMAIINU, UX KiaccuduKkaius u oduue cBoiictea. Conu
KHCJIbIE U OCHOBHBIE. COJIM OPraHuYecKUX KUCIOT. Mbuiall. DIeKTpOXUMHUYESCKHN PsIT HAIPSKeHU ]
METAJIJIOB U €r0 UCIOJIB30BaHUE JJIsl XapaKTEPUCTUKH BOCCTAHOBUTEIbHBIX CBOMCTB METAJIIIOB.

I'm o p o 1 u3. Cnydau ruznponusa coneil. Peakmus cpeast (pH) B pacTBOpax rufpoiu3yONUXcs COJEH.
['uponu3 opraHMyYecKUX BEIIECTB, €r0 3HaYCHHUE.

XUMHYECKUE PeaKUU

Knaccudukanms xumuaeckux peakmnuii. Peaknym, naymuye 6€3 n3MEeHEeHUs COCTaBa BEIECTB.
Krnaccudukanus mo 4ucity 1 cOCTaBy pearupyrolux BeIeCTB U MPOJAYKTOB peakiuu. Peakiinu pa3nokeHus,
COEIMHEHMS, 3aMeIlleHUsI 1 OOMeHa B HeOpraHM4ecKol XUMuu. Peakiiuu npucoemHeHus, OTHIETIIICHHS,
3aMEeIIeHHs M U30MEPHU3allUU B OPraHMYECKOW XUMUU. Peakiinu noimMepu3ainy Kak YacTHBIN ciiydaid
peaKkuuii MpUCOECTUHEHUS.

TemnnoBoit 3¢ ekt XUMUUECKUX peakuid. DK30- U IHIOTEPMHUUYECKHE peakuu. TepMoXuMuieckne
ypaBHEHHUs. PacdeT KoaruecTBa TEIIOTHI 0 TEPMOXUMHUYECKUM YPAaBHEHUSIM.

CxopocTh XMMHUECKUX peakuuil. [ToHsTHE 0 CKOPOCTH XUMHUUYECKUX pEAKLUi, AHATUTHYECKOE BBIPAXKEHHUE.
3aBUCHMOCTb CKOPOCTH PEAKIIMU OT KOHLIEHTPALMHU, JaBICHUs, TEMIIEPATYPhl, TPUPOIbI pEArupyIOIINX
BELIECTB, IJIOL[AIU UX CONPUKOCHOBEHUS. 3aKOH JIEHCTBYIOMMX Macc. Pemenne 3a1a4 Ha XUMHUYECKYIO
KUHETHUKY.



K aTanu 3. Karanuzaropsl. Karanus. 'omorenHslii 1 rereporeHHblil katanus. [Ipumepsl kKaTamuTHYEeCKUX
MIPOLIECCOB B MPOMBIIIIEHHOCTH, TEXHUKE, ObITY. DEPMEHTHI U UX OTJIMYMS OT HEOPTaHUYECKUX
Karanu3aTopoB. [I[puMeHeHre KaTanmu3aTopoB U EPMEHTOB.

XuMuYecKoepaBHOBECHe. O0paTtuMbie U HEOOPATUMBIC PEAKIIUUA. XUMHUECKOE PaBHOBECHE U
CIIOCOOBI €T0 CMEIIEHUS Ha MpUMepe oiTydeHus: ammuaka. CHHTE3 aMMHaKa B IPOMBIIUICHHOCTH. [ToHsTHE
00 ONTHUMAJBHBIX YCIOBUAX MPOBEACHUS TEXHOJIOTMYECKOI0 IMpolecca.
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE MTpo1iecChl. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIEC peakiinu. OKUCIUTENb
1 BoccTaHOBUTENb. OKHCIEHNE U BOCCTaHOBJIEHHE. COCTaBICHUE YPAaBHEHUM OKHCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUH METOJIOM AJIEKTPOHHOTO OaslaHca.

Obwue ceoticmea memannog. XMMUYECKUE CBOWCTBA METAJIJIOB KaK BOCCTaHOBUTeNeH. B3anmoeiicTaue
METaJUIOB C HEMETaJlJIaMu, BOJIOM, KUCIIOTaMH M pacTBOpamu cojiei. MeTtamiorepmusi.

Koppo3us MeTannoB kak OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIHN mporiecc. CrocoOb! 3alIUThl METAIIIIOB OT
KOPPO3HH.

Obwue ceoticmea Hememaniog. XMMUYECKHE CBOIICTBA HEMETAINIOB Kak OKuciauTeneil. Bzaumonelicteue ¢
MeTaJUIaMH, BOJIOPOJIOM U IpYTUMU HeMmeTaiaMu. CBOMCTBAa HEMETAIJIOB KaK BOCCTAHOBUTEIICH.
BsaumopeiicTBue ¢ MPOCTHIMU U CIOXKHBIMU BelleCTBAMHU-OKUCTUTEIMU. OO111ast XapakTepucTUKa
TaJIOTeHOB.

OnexTponau3. Ob1me crnocoOsl MOIyYeHUs METAIIJIOB U HEMETAIIJIOB. DIIEKTPOJIU3 PACTBOPOB U PACILIIaBOB
AJIEKTPOJIMTOB HA IPUMEPE XJIOPUIA HATPUSL. DIEKTPOIUTHUECKOE MoJTydeHne amoMuHus. [Ipaktuyeckoe
3HAUYEHME DJIEKTPOJIN3a. [ aIbBaHOIACTUKA U TAJIbBAHOCTETUS.

3akuarueHHue. [lepcrnieKTUBBI pa3BUTHS XUMUYECKON HAYKU U XMMHYECKOTO TIPOU3BOACTBA. XUMUS U
npo0GiieMa oOXpaHbl OKPYKAIOIIEH CPEIbL.

Jemonctpauuu. Pazmmunsie popmel [lepuoanueckoii cucremst Jl. Y. Menneneesa. Mosenb
KPUCTAINTMYECKON PelIeTKH XJopuaa HaTpusi. OOpa3ibl MUHEPAJIOB C HOHHON KPUCTAITMUYECKON PEIIeTKOM:
KaJIbIIUTA, TAJIUTa. MO KPUCTALTHYSCKHUX PEIICTOK «CYXOro JIbaay (MU Hoja), ainMasa, rpadura (vwim
kBapua). Mojaens MoJsipHOro o0bema razoB. Tpu arperatHbix COCTOSTHUS BOJIbL. OOpa3ibl pa3InyHbIX
JUCTICPCHBIX CUCTEM: dMYJILCUH, CYCTICH3UH, a3po30Jieii, reneid u 3oiei. Koarymsus. Cunepesuc. Dpdexr
Tunpans. McnblTaHue pacTBOPOB IEKTPOJIUTOB U HEAJIEKTPOIUTOB HA MPEIAMET AUCCOLIMALIIH.
3aBUCHMOCTD CTETICHH JICKTPOJIMTUICCKON JUCCOIMAIINN YKCYCHOW KHCIIOTHI OT pa30aBlieHUs] pacTBOpPA.
[Tpumeps! peakiuit FOHHOTO OOMEHa, UAYIUX ¢ 00pa3oBaHUEM OCaJiKa, ra3a WK BOAbl. XUMHUECKUE
CBOMCTBA KHCJIOT: B3aUMOJICUCTBUE C METAJIJIAMU, OCHOBHBIMHA U aM(OTEPHBIMU OKCUJAMHU, OCHOBAHHUSIMU
(menoyamMu 1 HEPACTBOPUMBIMU B BOJIE), CONISIMH. B3anmo ieficTBUE a30THOM KUCIOTHI C MEMIBIO.
OO06yrinnBaHre KOHIIEHTPUPOBAHHOM CEPHON KUCIOTOM caxapo3bl. XUMHUUECKHE CBOMCTBA IIETOUEH: peaKilus
HEWTpanu3alny, B3auMOJIEUCTBUE C KUCIOTHBIMU OKCUJAMU, COJISIMU. Pa3noxeHne HepacTBOPUMBIX B BOJIE
OCHOBAHMI IIPU HArpeBaHUHU. XMMHUUYECKHE CBOMCTBA COJIEH: B3aMMOJICMCTBHE C METAJUIaMHU, KUCIOTaMHU,
ienouaMu, ¢ Ipyrumu cossimu. ['unponu3s kapouna xanpius. M3ydenne pH pacTBOpOB ruaponu3yOIMIUXCS
coJiel: kKapOOHATOB IIEIOYHBIX METAIIOB, XJIOPU/IA U alleTaTa aMMOHHS. JK30TEPMHUUECKUE U
SHJOTEPMUUYECKHE XUMUUYECKHE peaklnu. TerioBble sIBJICHUS IPU PACTBOPEHUN CEPHOU KUCIIOTHI U
aMMHUAYHOM CENUTPBI. 3aBUCUMOCTb CKOPOCTH PEAKIIUU OT MPUPO/IbI BEIIECTB HA MPUMEPE B3aUMOICUCTBUS
PacTBOPOB Pa3TUYHBIX KHCIOT OJIMHAKOBON KOHIIEHTPAIMH C OJIMHAKOBBIMH KyCOYKaMH (TpaHyliaMi) IIMHKA
Y OJIMHAKOBBIX KYCOYKOB Pa3HbIX METAJIJIOB (MarHusl, IIMHKA, JKeJie3a) C PAaCTBOPOM COJISTHOM KHUCIIOTHI.
BsaumopeiicTBue pacTBOPOB CEPHOM KUCIOTHI C paCTBOPAMU THOCYIb(aTa HATpUS pa3IMIHOM
KOHIICHTpAIIUU U TeMIIepaTyphl. Mozenb Kusero cios. Pa3noxkenue nepokcuaa BOA0OPO1a ¢ TOMOIIBIO
Heoprannueckux katanuzaropos (FeCl2, KI) u mpupoaHsix 00beKTOB, COIepKalINX KaTanasy (ChIpoe Msco,
kaptodens). [IpocTeiinme OKUCTUTETEHO-BOCCTAHOBUTEIBHBIC PEAKITNH: B3aMMOICHCTBHE IIMHKA C COJITHON
KHCIIOTOH 1 kene3a ¢ cynbdarom menu (I1). Monens anextponuzepa. Moienb 3IeKTPOIU3HOM BaHHBI JIJIS
MTOJTYYCHUST ATFOMUHMSL.

JlabopaTopHble onbIThl. Onpe/ieIeHne TUIIA KPUCTAIUNIMYECKON PEIIETKH BEUIECTBA U OMMCAHUE €T0
cBOMCTB. O3HAKOMIIEHUE C JUCIIEPCHBIMH CUCTEMAMM.

Peakuuu, uaymmue ¢ oOpazoBaHHEM OCajika, ra3a Wi BOAbl. B3anMoaelicTBUe CONSTHON KUCIOTHI C IIMHKOM,
okcunom meau (II), ruapoxcunom meau (1), kapdbonarom kaneius. BzanmopeiicTBrue pacTBOpa THAPOKCHIA
HATpPHUS C COJISTHOM KUCIIOTOM B mpucyTcTBUU (heHondranenna, ¢ pactBopom xiopumaa xkenesa (I10), ¢
pacTBOpOM collv amroMUHUS. B3aumoneiictBue pactBopa cynbdara meau (II) ¢ sxene3om, U3BECTKOBOU
BOJIOM, pacTBOPOM XJiopuaa Kaibius. [lomydenune runpokapboHaTa Kaablus B3aUMOJIEHCTBUEM
M3BECTKOBOM BOJIBI ¢ OKcuaoM yriepona (IV) (Beiapixaemslii BO3ayx). McnibITanne HHARKATOPOM PacTBOPOB



TUIPOJIU3YIOIIMXCS M HETUAPOIIU3YIOLIUXCS Coslel. Peakuys 3aMenieHnst MeJIu JKeJIe30M B pacTBOpE
cynbdara menu (II). [Tomyduenue kucmopoa pa3noKeHueM MepoKCHIa BOAOPOIa C TOMOIIBIO THOKCHIA
Maprasia. [lonyueHnue Bogopoaa B3auMOAEHCTBUEM KUCIOTHI C IMHKOM. O3HaKOMIJIEHUE C IpernapaTaMu
OBITOBOW XMMHHU, COJICPKAIIIMH SH3UMBI.

IIpakTnyeckas padora Ne 1. [lonyueHue u pacrio3HaBaHuE Ta30B.

IIpakTuyeckasi padora Ne 2. PemeHne sKCIIepuMEHTAIBHBIX 3324 Ha UACHTU(UKAIIUIO HEOPTaHUYECKHIX
Y OPTaHUYECKUX COCIMHEHUMU.

TeMaTn4yeckoe IVIAHMPOBAHME ¢ YKA3aHUEM KOJUYECTBA YacCoB,
OTBOAMMBIX HA 0CBOCHHE KAKI0M TEeMBbI
10 xkiaace



Tema ypoka

Koauu.
4aCoB

Tema: Teopusi cTpoeHusi OpraHUYeCKUX COeIMHEeHUuI (2 yaca)

1 | [Ipeamer oprann4eckoil XMMHUH. 1
2 | Teopus ctpoeHuss OpPraHUYECKUX COCAUHEHUM. 1
Tema: Yraesomopoas! (YB) (9 uacoB)
3 | Ilpupoxnnsie uctounuku Y B. [Ipupoanslii u monyTHbe HE(TAHBIE Ta36I. 1
4 | Ankassbl. 1
5 | AnkeHbl. DTHIEH. 1
6 | Anxaguensl. Kayuyku. 1
7 | AnkuHbl. AIeTHIIEH. 1
8 | Apensl. Benszo. 1
9 | Hedtb 1 cnocoOnl ee nepepaboTKi. 1
10 | O6061meHre U cucTeMaTU3aIMs 3HAHUHN TT0 TeMe « Y TIIeBOJOPOIBI» 1
11 | KonTponbnas pabota Ne 1. «YrieBogoposl U X TPUPOTHBIE HCTOYHUKIY. 1

Tema: Kuciopoacoaep:xamme opranudecKue coelMHEHNsI M UX MPUPOaHbIe HCTOYHUKH (10 yacoB)

12 | EquHCTBO OpraHu3aluy KUBbIX OpraHu3MoB. CIIUPTHL. 1
13 | ®enon 1
14 | Anpaeruasl ¥ KETOHEL. 1
15 | O6o0mmeHre u cucTeMaTU3aIysa 3HaHUH 0 CIUupTax, (heHonax U KapOOHUIBHBIX 1
COCIMHEHMSX
16 | KapO6oHOBBIE KHCIIOTHI 1
17 | Cnoxssie 3¢upsbl. XKupbl 1
18 | YraeBoabl. MoHOCaxapuasl 1
19 | Jucaxpuasl. [loaucaxapu sl 1
20 | O6o0meHne ¥ cucTeMaTH3alus 3HaHui 1Mo Teme «Kuciopoacoaepxariue 1
OpPraHUYECKUE COCTMHECHUS»
21 | KonrponwHas pabota Ne 2. « Kuciaopoacoaep:kaiiue yrjieBoaopoabb). 1

Tema: A30Tc0uepﬂcamne OPraHn4€CKue COCAMHECHUSA U UX IIPUPOJAHBLIC HCTOYHUKHA (6 qacon)

22 | AMuHbl. AHWINH 1
23 | AMUHOKHUCTIOTBI 1
24 | benku 1
25 | HykyieMHOBBIE KHCIIOTHI 1
26 | O6001mIeHne U cCUCTeMAaTH3alus 3HAHUI TT0 TeMe «A30TCoIepKalue 1
OpPTraHUYECKUE COCTMHEHUS
27 | lIpakTnueckas padoraNel «nentTuduxanyst OpraHN4eCKUX COeTMHEHUID 1
Tema: buoJsiornuecku aKkTUBHbIE OPraHuYecKHe coeqnHeHus (4 yaca)
28 | ButaMuHbl. 1
29 | ®epMeHTHI 1
30 | F'opmoHBL 1
31 | JlexapctBa. MuHepaibHbIE BOJIBI 1
Tema: UcKycCcTBeHHbIE H CHHTETHYECKHE OPraHn4YecKue coefuHenns (3 yaca)
32 | ckyCCTBEHHBIE M CHHTETHYECKUE MTOJIMMEPHI 1
33 | [IpakTnueckas pabora Ne 2. Pacno3HaBaHue miacTMacc ¥ BOJIOKOH. 1
34 | UtoroBasi KOHTpPOJIbHas padoTa 1
11 kaacc
Ne Tema ypoka Kou.

4acoB




Tema Nel Ctpoenue aroma u nepuoanyeckuii 3axon /.. Menneneena (3 yaca)

1-2 | Ctpoenune atoma 2
3 | Ilepuoguueckuii 3axoH /I.M1. MenneneeBa B CBETE yU€HUS O CTPOCHUNU 1
aToMa
Tema Ne2 Ctpoenne Bemecra (13 yacosn)
4 | Nonnas xumu4deckas CBs3b 1
5 | KoBanentHast xumuueckast cBsi3b 1
6 | Merasmmyeckas XUMHAYECKasl CBSI3b 1
7 | BonopoaHasi xumMuueckas CBs3b 1
8 | ITomumepsl 1
9 | I'a3000pa3Hoe COCTOSTHME BEIIECTBA 1
10 | IIpencraBuTenu ra3oB 1
11 | ’Kuzakoe 1 TBepi0€ COCTOSIHUE BELIECTBA 1
12 | IlpakTnyeckas padora Nel 1
«[lomyuenne, coOnpanme U paco3HABAHUE TA30B»
13 | lucriepcHbI€ CUCTEMBI 1
14 | MaccoBa nons komnoneHnta cmecu CocTaB BEIIECTBA. 1
Pemenne 3agau
15 | O6o0nieHne u cucreMaTu3anys 3Hanui mo reme: CTpoeHune BemecTsa 1
16 | KonTponbnas padora Nel no teme «CTpoeHne BenecTsay 1
Tema Ne3 Xumnueckue peaxkuuu (7 4acoB)
17 | Kmaccudukarysi XMMHYECKHX peakuil B HEOPTaHUIECKOH 1 1
OpPraHNYECKON XHMUHU.
18 | CkopoCTh XMMHUECKOHN peaKkluu 1
19 | O6paTuMOCTh XUMHUYECKHUX PEAKIIHii 1
20 | Posb BOJBI B XUMHUECKUX PEAKIIHIX 1
21 | 'mpponus 1
22 | OKUCIUTENBHO — BOCCTAHOBUTENIbHBIE PEAKLIUU 1
23 | DnexTponus 1
Tema Ned4 BemiecTBa u ux cBoiictea (11 yacos)
24 | Metayusl 1
25 | Koppo3zust metasiinoB 1
26 | Hemeramibl 1
27 | Kucnotsl 1
28 | OcHoBaHus 1
29 | Conmmn 1
30 | 'eneTnueckas CBsI3b MEXAY KIIACCAMU HEOPTaHUUYECKUX U OPraHUYECKUX 1
COeTMHEHNN
31 | IpakTnueckas padoraNe2 «PemeHne s3xciepUMEHTaNIbHBIX 3a/1a4 Ha 1
UJIEHTU(DUKAIINIO HEOPTAHUUECKUX U OPTaHUYECKHUX BEIECTBY
32 | O6oOuieHre 1 cUCTeMaTH3alMsl 3HaHUH 110 KypCcy XUMHUH 1
33 | UtoroBmlii TecT 1
34 | Ypok- koH(pepeHnust Poib XuMuM B )KU3HH YEIOBEUYECTBA. 1
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