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PabGouass mporpamma ydeOHOW mucumruimabl XMMUA nind crienrallbHOCTH CPETHETO
npodeCcCUOHAILHOTO  O0pa3oBaHUsl  ecmecmeenHoHayuynoz2o  npoghuns  35.02.15
Kunonoeus

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpegnero oOiero
o0Opa3oBaHMsl, MPEIBIBIACMBIX K CTPYKTYpE, COACPNKAHUIO M PE3yIbTaTaM OCBOCHHS
y4eOHON TUCITUTIIMHBI « XUMHUS», B COOTBETCTBUH ¢ PEKOMEHIAITMSAMH 110 OpraHU3aIlun
MOJYUYEHUs] CpeAHero oluiero oOpa3oBaHus B Mpejeiax OCBOCHHUS 00pa3oBaTEIbHBIX
porpamMMm cpeaHero npodeccruoHaabHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOTO OOIIETO
oOpazoBaHusi ¢  ydeTroM  TpeOoBaHMil  (QenepaibHBIX  TOCYAapPCTBEHHBIX
o0pa3oBaTeNbHBIX CTAHJAPTOB M MOJy4yaeMOW MpOoQPEeccCuu WIH CHIEeIHATbHOCTH
cpennero npodeccuoHaIbHOr0 0Opa3zoBaHus (MUCbMO JlemapTamMeHTa rocy1apcTBEHHOM
MOJIUTUKU B cdepe moAroroBku padounx kaapoB u IO MwunoOpnayku Poccuu ot
17.03.2015 Ne 06-259).

Pabouast nmporpamma pa3zpaboTaHa Ha OCHOBE MPUMEPHOM MPOTrpaMMbl yUeOHOM
mucuuinasl - XHMUA  nns npodeccHOHaNbHBIX  00pa30BaTeNbHBIX OpraHU3alui,
PEKOMEHIOBAaHHOW (peZepallbHBIM TOCYJIapCTBCHHBIM aBTOHOMHBIM — YUPEKICHUEM
«DenepalibHbIi UHCTUTYT pa3BuTusi obOpazoBanusy» (OI'AY «DOUPO») B kadecTBe
npumepHoi nporpamMmbl CI1O Ha 6a3e 0CHOBHOTO 00111€T0 00pa30BaHUs C MOIYYEHUEM
cpeanero oo6miero oopazoBanus (IIpotoxosn Ne3 ot 21 utons 2015 r.), a Takke ¢ y4eToM
YTOYHEHUM, 0JIO0PEHHBIX Hayuno-meronnueckum COBETOM IlenTpa
nmpodeCcCHOHAIBHOTO 00pa3oBanuss © cucreM kBamudukamuu DOIAY  «DOHUPOy»
[Iporokon Ne 3 or 25 mas 2017 roma um TpUMEPHONW OCHOBHOM 00pa3oBaTeNbHOMN
IIpOTpaMMbl CPEIHET0o 00IIero oOpa3zoBaHus, 0J00peHHOU pemieHreM denepaabHOTO
y4eOHO-METOINIECKOr0 00beIMHEHUs 10 001IeMy oOpa3oBanuto (porokos Ne 2\16-3
oT 28 utons 2016 roxa).

CopeprkaHne TPOTpamMMBbl peaju3yeTcs B MPOIECCe OCBOSHUS OOYyYarOIIMMHUCS
MporpaMMbl MOJATOTOBKU creruanuctoB cpeanero 3eHa (IITICC3) c¢ momyueHuem
cpeaHero oo6miero oOpa3oBaHHUs, pa3paOOTaHHOW B COOTBETCTBUU C TPeOOBaHUSIMU
dI'oC.
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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma  oOmieoOpa3oBaTebHON ~ yU4eOHOM — MUCHUIUIUHBI  «XHAMHS
MpeaHa3HadeHa I M3YyYCHHUS XUMHUU B MPOPECCHOHATBHBIX 00pa30BaTEIBHBIX
OpraHM3alMsIX, peaTu3yIonMX o00pa3oBaTeIbHYI0 MPOTpaMMy CpPEAHEro OOIIero
oOpazoBanus B nipenenax ocBoeHus [IIICC3 na 6a3e 0cHOBHOTO 00111eTO 00pa30BaHUSI.

Conepxxanue nporpamMMbl «XHUMUs HAIpaBICHO Ha JOCTHKEHHE CIEAYIOIINX
neJem:

dbopmupoBaHue y 00y4YarOIIUXCs YMEHUSI OLICHUBATh 3HAYMMOCTh XUMHUECKOTO 3HAHMS
JUTSL KQXKJ/I0TO YEJIOBEKa;

(dbopmupoBaHUEe y 00YUYaIOIIUXCS IEIOCTHOTO MPEICTABICHUS O MUPE U POJIU XUMHH B
CO3/IaHUM COBPEMEHHON €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpA; YMEHHUS OOBSICHSTH
OOBEKTHI M MPOLECCHl OKPYKAIOMIeH EeUCTBUTEILHOCTU: MPUPOJAHOM, COIMATBHOM,
KYJbTYPHOU, TEXHUYECKON CPeibl, — UCIOJIb3YS ISl ITOTO XUMUYECKUE 3HAHMUS;
pa3BUTHE Yy OOYyYalIIMXCS YMEHUH pa3nuyarh (akTbl M OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJBI, BUJETh MX CBSA3b C KPUTEPUAMH OIIEHOK M CBSI3b KPUTEPHUEB C
OTPE/ICICHHOW CUCTEMOM LIEHHOCTEH, (opMyIUpOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
MTO3UIIHIO;

npuoOpeTeHrue OOyYaIOIMIMMUCS OIbITa PAa3HOOOPA3HON NESITENIbHOCTH, MO3HAHUS U
CaMOITO3HAHUS; KJIIOYEBBIX HABBIKOB, HMEIOUIMX YHUBEPCAIBHOE 3HAYEHUE IS
Pa3UYHBIX BUJIOB JEATEIHLHOCTH (HABBIKOB PEIICHUS TPOOJIEM, MPUHATHS PEIICHUH,
MOKMCKa, aHaidu3a U o0paboTKM MHGPOPMAIMKM, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB
M3MEPEHUM, COTPYTHUYECTBA, O€30MacCHOT0 OOPAIllEHUs C BEIIECTBAMU B ITOBCETHEBHOMN
YKU3HU).

B nporpammy BKIIOYEHO COJEp)KaHUE, HampaBiIeHHOE Ha (OPMHUPOBAHUE Y
CTY/JICHTOB KOMIIETEHIIMNA, HEOOXOIUMBIX JJisl KaueCTBEHHOTO OCBOCHHS MPOTPaMMBI
MOATroTOBKU crernuanuctoB cpennero 3BeHa (IIIICC3) na 6aze ocHOBHOro oOIIEro
00pa3oBaHus C MOJYYCHUEM CpPEIHEro 00IIero 00pa3oBaHuUsl.



OBHIAS XAPAKTEPUCTHUKA YUYEBHOMU JUCHHUITINHBI
«XHUMMUS»

XuUMHs — 3TO HayKa O BEIIECTBAX, UX COCTaB€ M CTPOCHUH, CBOMCTBAX WU
NPEeBpALICHUSX, 3HAYEHWHW XWMUYECKHUX BEIIECTB, MaTepUalOoB M MPOLIECCOB B
MPAKTUYECKON JAEITETbHOCTH YEIOBEKA.

Copnepxanue  oOuieoOpa3oBaTeNbHOM — y4eOHOM — UCHUILIUHBL  «XUMUSD»
HAIpaBJICHO Ha YCBOEHUE OOYyYalOIMMHUCS OCHOBHBIX TOHATUN, 3aKOHOB U TEOpUM
XUMUU; OBJAJICHUE YMEHUSMU HaOM0aTh XUMHUYECKUE SIBICHHS, MPOBOJIUTH
XUMUYECKUN HKCIIEPUMEHT, MPOU3BOJUTH PACUEThl HA OCHOBE XMMHUYECKHX (HOPMYI
BELIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM.

B nponecce m3yueHuss XuMuu y 0oOydarouIuxcsl pa3BUBAIOTCS MO3HABATEJIbHbBIC
MHTEpPEChl W WHTEIUIEKTyaJbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOATEIHLHOM
NpUOOPETEHUN 3HAHWN N0 XMMHUHU B COOTBETCTBHHM C BO3HHMKAIOUIMMH KU3HEHHBIMU
npoOyiieMaMy, BOCTIHTHIBAETCS O€pe)kHOE OTHOIIEHUS K TMPHUPOJAE, MOHHUMAHHE
3I0pOBOr0 00pa3a XU3HH, HEOOXOAUMOCTH NPEIyNpPEKICHUS SIBICHHUMN, HAHOCAIIUX
Bpel 300pOBBIO M OKpykaromen cpene. OHM OCBaMBAIOT MPUEMBI I'PAMOTHOTIO,
0€30MacHOTO UCMOJIB30BAHUSI XMMHUYECKUX BEUIECTB U MAaTEpUajOB, MPUMEHSIEMBIX B
OBITY, CEIBCKOM XO3SIIICTBE M HA TIPOU3BOJCTBE.

[Ipu  cTpykTypupoBaHMM  COJAEpKaHUA  0OILIe00pa3oBaTeNbHON  yueOHOU
JUCLMILTUHBL AJ11 TpOo(EeCCUOHATIBHBIX 00pa30BaTEIbHBIX OPraHU3aLUN, peaTu3yIOINX
o0Opa3oBaTeybHyI0 MPOrpaMMy CpeIHEro obmiero oOpa3oBaHUS B MpeEAeiaX OCBOCHUS
[IIICC3 CIIO na 6a3e OCHOBHOIO 00IIEr0 0Opa30oBaHUs, YUYUTHIBAIach OOBEKTUBHAS
pEaIbHOCTh — HEOOJBIION 00bEM 4YacoB, OTIYIIEHHBIX HAa H3YYEHHE XHUMHH U
CTpEMJICHHE MAaKCHUMaJbHO COOTBETCTBOBAaTh WJESM DPa3BUBAIOIIECTO OOYYECHHMS.
[ToaToMy TeopeTuyeckue BOMPOCH MAaKCHMaJbHO CMELIEHbl K Hayaly HW3y4YeHHUs
AUCIMIUTAHBI, C TE€M, YTOOBI MOCIEAYIOMUN (PaKTHUEeCKHii MaTepuail paccMaTpUBaIICS
Ha OCHOBE U3yYE€HHBIX TEOPUI.

Peanuzamust JOeAyKTUBHOTO TOAXOAa K M3YUYEHHUIO XHUMHU CIIOCOOCTBYET
Pa3BUTHIO TAKUX JIOTUYECKUX OTEpAIil MBIIUICHNS, KaK aHAJIU3 U CUHTE3, 00001IeHIe
¥ KOHKpETHU3allHsl, CpaBHEHHUE U aHAIOTHSI, CUCTEMAaTH3aIHsl U KIacCUPUKALUA U Jp.

[Ipu ocBoenun cneuuanbHocTedt CIIO  ecTecTBeHHOHAydyHOTO  MpOduUs
MpoEeCCHOHAILHOTO O0pa30BaHUS XUMHS H3ydaercs OoJjiee YriIyOJIeHHO Kak
npoduiibHas yueOHasi NUCIHUILIMHA.

B conepxxanuu y4eOHOM AMCHMIIMHBI JJIS €CTECTBEHHOHAYYHOI'O MPOQHIIs
npo(hecCHOHANbHO 3HAYUMBIA KOMIIOHEHT HE BBIIETICH, TaK KaK BCE €r0 COAEpkKAHHE
ABIIIETCS TPOQPMIBHO OPUEHTUPOBAHHBIM M HOCUT NPO(ECCHOHATBHO 3HAYMMBbIN
XapakTep.

B nmnpomecce wu3yueHuss XUMUM TEOPETHUECKHE CBEACHUSA JIOMOJHSIOTCS
JEMOHCTpAlUAMH, JTaOOpPAaTOPHBIMH  OMBITAMH W TMPAKTHYCCKUMH  3aHATHSIMHU.
3HAUUTENBPHOE MECTO OTBOAMTCS XHUMHUYECKOMY OKcrmepuMeHTy. OH OTKpBIBaeT
BO3MOXXHOCTh ()OPMHPOBATH y OOYyYaIOUIUXCS CICIUATbHBIE TPEIMETHBIC YMCHHS:
paboTaTh C BEIIECTBAMHU, BBIMOJHATH TPOCTHIE XUMHUYECKHE OIBITHI, YYUThH
0€30MacHOMY M 9KOJOTHYECKH TPaMOTHOMY OOpAIIEHHIO C BEIIECTBAMH, MaTepHaTaMU
U TIpoIiecCCaMt B OBITY M Ha TIPOU3BOJICTBE.



B mpouecce wu3yueHus XuMUU BaxHO (OPMUPOBATh HH(GOPMALMOHHYIO
KOMIIETEHTHOCTh OOyuwaromuxcsi. [loaToMy mpu opraHu3alu CaMOCTOATEIbHON
paboTel HEOOXOAUMO  AaKIEHTHPOBaTh BHUMAaHHE OOYYAalONIMXCS Ha  IIOHCKE
uHboOpMalluu B CpeAcTBax MaccMmenua, HuTepHere, y4eOHON U cHenMambHOU
JUTEpaType C COOTBETCTBYIOLIUM O(DOPMIICHUEM U MPEACTABICHUEM PE3yIbTaTOB.

Nzydenne o61meoOpa3zoBaTebHON yUeOHON JUCIMIUTUHBI « XUMUSD) 3aBEpIIaeTCs
HOJBEJCHUEM MTOTOB B (pOopME 3K3aMeHa B paMKax MPOMEKYTOUHOW aTTECTallUU
ctyneHToB B mpouecce ocBoeHus [IIICC3 ¢ mnomyueHuem cpegHero oOIIero
oOpa3oBaHUs.



MECTO YYEBHOM JJUCIIATIJINHBI B YYEBHOM ILIAHE

YyeOHast quCIUIUIHHA «XUMUS» SBISCTCS yIeOHBIM MPEAMETOM IO BHIOOPY M3
oOs3aTenpHOM TIpenMeTHoN obacTu «EctectBennbie Haykm»y PI'OC cpennero oomiero
oOpa3oBaHU4.

B mpodeccuonanbHbIX  00pa30BaTENIbHBIX  OpraHU3alUsX, PeaTU3yIOLUX
o0pa3oBaTeNbHyI0 MPOrpaMMy CpeAHEro oOIIero oOpa3oBaHUs B IMpEEIax OCBOCHHS
[IIICC3 na 6a3ze ocHOBHOro 00IIEero 0Opa3oBaHMs, ydyeOHas AUCIUILUIMHA «XUMUS»
u3zydaetrcsi B oOuieoOpa3zoBarenbHoM nukie yueOHoro I[ITICC3 na 6a3ze OCHOBHOTO
00111ero o0pa3oBaHus ¢ MOJYYEHUEM CPEIHETr0 00IIEro 00pa3oBaHusl.

B y4ebnpix mmanax [IIICC3 mecTo ydyeOHOM MUCIUIUIMHBI «XHUMUS» — B COCTaBE
0011e00pa3oBaTeIbHBIX  yYEOHBIX JUCIUIUIMH TI0 BBIOOPY, (QopMHpyeMbIX H3
oOsa3aTenbHbIX NpeaMeTHbIX obnacteir GI'OC cpennero oOuiero oOpazoBaHus, IS
cnequainbHoctet  CIIO  ectecTBeHHOHaydyHOro  npoguiast  IpPo(ecCHOHATBLHOTO
o0Opa3oBaHUs.



PE3YJIbTATHI OCBOEHUS YYEFHOM JUCIUILIAHBI

OcBoenune coaepkaHus Y4eOHOW MUCHUIUIUHBI «XUMHSD» 00ECIeUnBaeT TOCTHKCHHE
00y4aroUMMUCS CIEAYIOIUX Pe3yJIbTATOB:
JIMYHOCTHBIX:

YYBCTBO TOPJOCTH W YB@XKEHHS K HMCTOPUU M JOCTHKEHHUSM OTEYECTBEHHOU
XUMHUYECKON HayK{; XMUMHUYECKH TPaMOTHOE MOBEAECHHE B NPO(PECCHOHATbHON
JESTEIbBHOCTY M B OBITY IpH OOpallleHuu ¢ XUMHYECKMMHU BEIECTBAMU,
MaTepuaiaMy U IpoLeccamy;

TOTOBHOCTh K MPOJOJDKEHUIO OOpa3oBaHMsI M TOBBIIICHUS KBATU(UKALUUA B
U30paHHOI MPO(ECCHOHATIBHON EATEIbHOCTU U OOBEKTUBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIIETEHLUH B 3TOM;

YMEHHE HCIIOJIb30BATh JOCTUKEHHUSI COBPEMEHHOW XHMHUYECKOHM HayKu H
XUMUYECKUX TEXHOJIOTMI Il MOBBILIEHUS COOCTBEHHOTO HWHTEILIEKTYalbHOTO
pa3BUTHS B BBIOpaHHOM NPO(EeCCHOHABHOMN €SI TEIbHOCTH;

METaNpeaAMETHBIX

WCIIOJIb30BaHUE PA3IUYHBIX BHUJIOB MO3HABATEIbHOW JEATEIBHOCTA U OCHOBHBIX
MHTEIJIEKTYJIbHBIX Omepanuid (MOCTAaHOBKHU 3ajauu, (pOpMyIupoBaHUs TUIIOTES,
aHalu3a W CHUHTE3a, CpaBHEHHUS, OOOOIICHUS, CHUCTEMATU3alliU, BBISIBICHUS
NPUYMHHO-CJICJICTBEHHBIX ~ CBs3€d, TIOMCKa aHAJIOroB, (OPMYJIUPOBAHUS
BBIBOJIOB) JIJIsl pEIIICHUsI TTIOCTABJICHHOM 3aJ1aui, MPUMEHEHHNE OCHOBHBIX METOJIOB
MOo3HaHUS (HAOMIOJEHNS, HAYYHOTO AKCIEPUMEHTA) IS M3YUYCHHUS Pa3IMUHbBIX
CTOPOH XHUMHYECKUX OOBEKTOB M TMPOIECCOB, C KOTOPHIMH BO3HHUKACT
HEO0OXOJMMOCTh CTAJIKUBATHLCS B MPOdEeCCHOHAIBHOM cdepe;

WCIIOJb30BAaHUE  PA3JUYHBIX HCTOYHUKOB I ITOJYYCHHS  XUMHYECCKOMU
uH(popManu, yMEHHE OICHUTh €€ JOCTOBEPHOCTH IS JIOCTHIKEHHS XOPOIITUX
pe3yJIbTaToB B podeccruoHanbHol chepe;

NMpPEAMETHBIX

c(hOpMUPOBAHHOCTh TPEACTABICHUM O MECTE€ XMMUM B COBPEMEHHOW Hay4yHOMU
KapTUHE MUpa; MNOHUMAHUE POJIM XUMUM B (POPMHUPOBAHUHU Kpyrozopa U
(GyHKIIMOHATIBHOM TPaMOTHOCTHU YeJIOBEKA JIJIsS PELICHUs MPAKTUYECKUX 3aJ1ay;
BJIAJICHUEC  OCHOBOIOJIATAIOIIMMU  XUMHUYECKUMHU  TOHATUSIMH, TEOPUSIMH,
3aKOHAMHA M 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHUE XUMHUUYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOM;

BJIAJICHUE OCHOBHBIMM METOJAMU HAYYHOI'O IIO3HAHMS, HCIOJIb3YEMBIMU B
XUMUU: HaOIIOJCHUEM, OMUCAaHUEM, H3MEPECHHEM, OJKCIEPHUMEHTOM; YMECHHE
00pabaThIBaTh, OOBSCHATH PE3yJIbTAThI IPOBEJACHHBIX OTBITOB U JIENIATh BHIBOJIBI,
TOTOBHOCTh M CIIOCOOHOCTh TPUMEHSTh METOJbI IO3HAHUS TIPU PEIICHUU
MPAKTUYECKUX 3aaY;

c(hOpMHUPOBAHHOCTh YMEHHS JaBaTh KOJMYECTBEHHBIE OIICHKH WU IMPOU3BOAUTH
pacyeThl Mo XUMHYECKUM (popMyJiaM U YPaBHEHUSIM;

BJIQJICHUE TPABUJIAMU TEXHUKU 0€30MaCHOCTH MPU UCMOJb30BAHUM XUMHUUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh COOCTBEHHOW IMIO3UIIMU [0 OTHOIICHUI0O K XWMHYECKOU
uHpopMaIm, mojry4yaeMoi U3 pa3HbIX HCTOYHUKOB.
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COJIEP)KAHUE YYEBHOM JUCIUILINHBI
«XHUMHUA»
(ecTeCTBEHHO-HAYYHBIN NPOPUIIb)

1. OPTAHUYECKASA XUMUSA

1.1. TIlpeamer opranuyveckoii Xumuu. Teopusi CTpoeHHsI OPraHUYECKUX
coeUHEeHUuM

IIpenmer opranuveckoid xumum. IloHATHE 00 OpraHUYecKOM BEUIECTBE MU
OpraHu4ecKko Xumuu. KpaTkuil O4YepK HCTOPUM pPAa3BUTHS OPraHUYECKOW XHMHH.
Buramuzm u ero kpymenHue. OCOOCHHOCTH CTPOEHHUS OPTraHUYECKHX COEIUHEHUI.
Kpyrosopor yriepona B mpupoJe.

Teopusi crpoeHusi opranmdyeckux coeauHenuit A. M. byrtieposa. [Ipennoceinku
CO3aHHsI Teopuu CTpoeHHs. (OCHOBHBIE IIOJOKEHUS Teopun CTpoeHus A. M.
bytnepoBa. XuMuyeckoe CTpOE€HUE M CBOMCTBAa OpraHMYecKux BemiecTB. [loHsTHE 00
m3omepu. CrocoObl OTOOpaKEHUS CTPOEHUSI MOJEKYIbl ((POPMYJIbI, MOJEIH).
3HauyeHue teopun A. M. byTtiiepoBa 715 pa3BUTUSA OPraHUYECKOM XUMHUHM U XUMUYECKHUX
IIPOTHO30B.

CtpoeHue aTtoma yriiepojaa. DJIEKTPOHHOE 00JIako U OpOuTaj b, S- U p-opOUTaH.
DJEKTPOHHBIE U ANEKTPOHHO-Tpaduyeckue GpopMysbl aToMa yriiepoja B OCHOBHOM U
BO30YKIEHHOM COCTOSIHMSIX. KoBasleHTHasi XuMu4ecKas CBsI3b U €€ Kiaccu(uKauus 1o
croco0y mepekpbiBaHUs opbOurtanel (c- U m-cBA3M). I[loHsTne rudpuAM3aAIMY.
Paznmuunbie Tunel rHOpumuzanu M popMa aTOMHBIX opOuTaned, B3aUMHOE
OTTaJKMBaHUWE THUOPUIHBIX OpOUTaNel M UX pacHojOKEHHWE B MPOCTPAHCTBE B
COOTBETCTBUM C MUHUMYMOM 3Hepruu. ['eoMeTpus MOJIEKyJl BEIIECTB, 0OPa30BAHHBIX
aToOMaMH YIJiepoja B pa3IMUYHbIX COCTOSIHUSX TMOpHUIU3AIIH.

Kinaccupukanuss opranmyeckux coenumHeHuil. Krnaccudukanus opraHuyeckux
BEILECTB B 3aBHCUMOCTH OT CTPOEHHUs yriepoaHoil uenu. IloHsTue QpyHKIMOHAIBHON
rpynnsl. Knaccudukanusi opraHMuecKuX BEIIEeCTB 10 TUNY PYHKIMOHAIBHON TPYIIIBI.
OCHOBbI HOMEHKJIATYpPbl ~ OPTraHUYECKUX  BEUIECTB. TpUBHAIbHBIE  Ha3BaHUS.
PanmonanbHass HOMEHKIaTypa Kak npeamiecTBeHHula HoMmeHkiatypel [UPAC.
Homenknarypa IUPAC: npunnumsl o0pa3oBaHWs  Ha3BaHUM, CTapIIMHCTBO
(GYHKIIMOHANBHBIX TPYII, X 0003HaueHue B mpedukcax u cyddukcax HazBaHHI
OpraHUYECKUX BEIIECTB.

Tunbl XUMHYECKHX CBfA3el B OPraHUYECKUX COCTUHEHUSIX U CIIOCOOBI UX Pa3pbIBa.
Knaccudukanus KOBaJeHTHBIX CBsi3ed 1O 3JIEKTPOOTPUIATEIBHOCTH CBSI3aHHBIX
aTOMOB, CIOCO0Y TEPEeKPHIBAHMS OpOWTANCH, KPATHOCTH, MEXaHH3MYy OOpa3OBaHWUS.
CBsi3b NpUPOABI XUMUYECKON CBSI3U C THIOM KPUCTAINIMYECKON PEIIETKH BEIIECTBA U
ero (pu3nYeCKUMH CBOMCTBaMHU. Pa3pbIB XUMHUYECKOM CBSI3M KakK Mpoliecc, OOpaTHBIN ee
oOpazoBanuio. [loHsiTHE CBOOOIHOTO paauKana, HyKICOPMIbHOW U 3JIEKTPODUIBLHOM
YaCTHIIBI.

Knaccupukauusa peakumii B opraHmdeckod xumMum. IloHstne o TuUmax u
MeXaHu3Max peakuuil B oprannueckoid xumuu. CyOctpaT u pearent. Knaccudukarus
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peakuMii Mo HM3MEHEHHIO B CTPYKType cyOcTpara (MpUCOEAUHEHUE, OTUICIUICHHE,
3aMelleHne, U30Mepu3anns) U Tuny peareHra. Peakuuun npucoenunenus (AN, AE),
snumunupoBanust (E), 3amemenus (SR, SN, SE), uzomepuzanuu. PasznoBupHoctu
peakui KaXJ0ro THUMA: TUAPUPOBAHUE U JETUAPUPOBAHUE, TAJIOTCHUPOBAHUE U
JerajoreHupoBaHne, THUApaTalUs MW JeruapaTtanus, THAPOTaJIOTEHUPOBAHUE U
JNErUAPOraJIoreHUPOBAHNE, TOJUMEPHU3ALNS U TOJUKOHJICHCAIUS, MEePerpymnimupoBKa.
OCc00EHHOCTH OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA B OPTaHUYECKON XUMHUH.
JleMoHCTpanuu

Komnekuun opranuyeckux BeHIECTB (B TOM YHCIE JIEKAPCTBEHHBIX IMPENaparToB,
KpacuTeseil), MarepuanoB (MPUPOJHBIX W CHUHTETHYECKUX KaydyKOB, IJJaCTMAacc H
BOJIOKOH) U U3 U3 HUX (HUTEH, TKaHEW, OT/IETIOUHbIX MATEpPUAJIOB).

Mogaenu monekyn CH4, C2H4, C2H2, C6H6, CH 30H — mapocTep>KHEBbIE U
oObeMHbIe. Mosienn OTTaJKUBaHUSI THUOPUAHBIX OpOUTATEH C MOMOIIBIO BO3IYIIHBIX
1apoB.

B3aumoseiicTBue HATpUs C 3TAHOJOM W OTCYTCTBHUE B3aUMOJICUCTBUSA C JUATUIIOBBIM
aupom.

OnbIThl, MOATBEPXKIAIONIME Hamuyue (YHKIUOHAJIBHBIX TPYII Y COCAUHEHUUN
Pa3IMYHBIX KIJIACCOB.

IpakTnueckue 3aHATHUS

[Ipaktuueckoe 3ansitue 1. OOHapy)KeHHE YIJIEpoJa M BOAOPOJa B OPraHUYECKOM
COECIMHEHUHU.

[Ipaktuueckoe 3anstue 2. CoctaBieHue GopMy BEIIECTB pa3IMUHbIX KJIaCCOB
[Ipaktuueckoe 3anstue 3. CocTaBi€HHE pa3JIUYHBIX CTPYKTYPHBIX (OpM 10
MOJIEKYJIIpHOH (hopMyJie BEIIeCTBa

[IpakTnueckoe 3ansitue 4. CocTaBieHNE XUMUYECKUX PEAKIUNA PA3IMUHbBIX TUIIOB
CamocrosiTesibHas padoTa

Cocrasnenue Tabnuisl «Knaccudukaims opraHnuecKuX BEIIECTBY

Cocrapnenue Tabnuupl «Peakuuy B OpraHnyecKon XUMUN)

PaboTa ¢ KOHCIEKTaMU 3aHATHI, Y4eOHOU U ClIeMaIbHON JIMTEpPaTyphl.

1.2. YrieBoaopoabl 1 MX NPUPOAHbIE HCTOYHUKH.

I'omonoruveckuii psix  ankanoB. Ilonstue 00 yriaeBomoponax. OCOOCHHOCTH
CTPOCHUSI TPEIEIbHBIX YTJIEBOJOPOIOB. AJIKaHbl KaK MPEACTABUTENIHN MPEACIbHBIX
YIJIEBOJOPOIOB.

DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl METaHa M JPYTUX aJTKaHOB.
['omonoruyeckuii psig u uzomepus mnapaduHoB. HopmanbHOe W pa3BETBIICHHOE
CTPOEHHE YTIIEpOAHOU ILenu. HoMeHkarypa aJlkaHOB U QJIKWIBHBIX 3aMECTUTENEH.
®u3nUeCcKUe CBOMCTBA alIkaHOB. AJIKaHbI B PUPOJIE.

XUMHUYECKHUE CBOMCTBA ajnkaHOB. Peakiuu SR-Tuna: raJoreHMpoBaHUE HUTPOBAHUE T10
KonoBanoBy. MexaHusM peakiuu XJOpPUPOBAHUS aJIKaHOB. Peakiiuu geruapupoBaHus,
TOpPEHUs, KaTaJUTUUYECKOTO OKUCICHHS aJIKaHOB. KpEKMHI ajKaHOB, pa3jMYHbIC BUJIbI
KpPEKHHIa, IPUMEHECHHE B MPOMBIIUIEHHOCTH. I[IMpoOnM3 W KOHBEpPCHUS METaHa,
M30MEpHU3alIMs aJIKaHOB.
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[Ipumenenne u crnocoObl ToOMyueHUs ankaHoB. OOIacTM MPUMEHEHHUS aJIKaHOB.
[IpoMblnieHHbIE  COCOOBI  TMOJyYEHHUsl aJKaHOB: TMOJYyYEHHUE U3 MPUPOAHBIX
MCTOYHUKOB, KPEKUHT NTapapuHOB, MOyYeHNE CHHTETHUECKOTO OeH3MHA, ra3uuKanus
YIS, TUAPUPOBaHKUE ankaHOB. JlabopaTopHble COCOOBI MOTYYEHHS alKaHOB: CHHTE3
Bropuia, nexap6okcriiipoBanue, THIPOIN3 KapOuaa allfOMUHUA.

Hukioankanbl. ['oMoNOrMYeckuil psii ¥ HOMEHKJIATypa IMKIOATKAHOB, MX OOIIas
¢dopmyina. [lonsTHe 0 HampsbkeHUW LuKIa. M3oMepust MUKIOaIKaHOB: MEXKJIAaccoBas,
yIJIEpOJHOTO cKenera, reomerpuyeckas. IloayueHune u  (¢u3nueckue CBOICTBa
[IUKJIOAJKaHOB. XHMMHUYECKHE CBOWCTBAa LUKIOankaHOB. Crneunduka CBOWCTB
UKJIOAIKAaHOB C MaJIbIM pa3MepoM IMKJA. Peakiuu mpUCOeIMHEHNs U PaJIUKaJIbHOIO
3aMEILECHHUS.

JleMoHcTpanuu

Mojenn MoJIeKya MeTaHa, IPyruX aJKaHOB, Pa3JIMYHbIX KOH(OpMAaLUN IIUKIOreKCaHa.
PactBopenue napaguna B O€H3MHE U UCTIAPEHUE PACTBOPUTEIS U3 CMECH.

[InaBnenue mnapaguHa M €ro OTHOIIEHHWE K BOJAE (PacTBOPUMOCTb, IUIOTHOCT,
CMa4HMBaHHE).

Pa3nenenue cMecu 6€H3MH—BOJA C IOMOIIBIO ACIUTENbHON BOPOHKH.

'openue MeraHa, npornaH-OyTaHOBOM cMecH, MapaduHa B YCIOBUSX H30BITKA M
HEJIOCTaTKa KUCIOPOA.

B3peiB cmecu MeraHa ¢ BO3AYyXOM M XJIOpOM. BoccTaHOBIEHHE OKCUAOB TSXKEIBIX
METaJJIOB MapapuHOM.

OTHoLIEeHNE LUKIIOTeKCaHa K OpOMHOM BOJIE U pacTBOPY NEpMaHraHaTa Kajusl.
I'omoJsiornyeckuii psx  AJKEHOB. ODJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbl 3TUJICHA W aJIKEHOB. ['oMojormueckuil psa um obmas (opmyna ajakeHOB.
WN3omepuss OSTUICHOBBIX YIVIEBOJOPOAOB: MEXKKIIACCOBAs, YIVIEPOJHOIO CKEJIeTa,
MOJIOKEHUSI ~ KpaTHOM  CBsA3M, TreoMmeTpuyeckas. (OCOOCHHOCTHM  HOMEHKJIATYpbI
ATUJIEHOBBIX YTJIEBOJOPOJOB, HA3BAHUS BAKHENIINX paguKkanoB. PU3HMUECKHE CBOMCTBA
AJIKEHOB.

XHUMHYECKHE CBOMCTBA AIKEHOB. DJEKTPOPHUIbHBIA XapakTep peakuui, CKIIOHHOCTh K
peakuusM NPUCOECIUHEHUS, OKUCIICHHMs, noJmMmepu3aunu. [IpaBuno MapkoBHHKOBaA U
€ro AJIEKTPOHHOE 00O0CHOBaHWE. Peaklnu rajoreHupoBaHusl, THAPOrajJoreHupoBaHUs,
ruAparanuy, ruapupoBanus. Mexannsm AE-peakuumi. [lomstne o peaknmsx
nonumepusanuu. ['openne ankeHoB. Peakuyu OKHMCIEHMS B MSTKUX M KECTKHX
ycioBusix. Peaknuss Barnepa u ee 3HaueHWe Ayl OOHApY’>KEHHUS HEIpPeNeTbHBIX
YIJIEBOJOPOIOB, MOJIYy4YEHUS TJIMKOJIEH.

[IpumeneHne u cnocoObl MOTy4YeHUsl alKkeHoB. Vcnoap3oBaHNe BHICOKON peaKIIMOHHON
CHOCOOHOCTH aJKEHOB B XMMMYECKOH MpOMbIIIeHHOCTH. [IpumeHenune sTuiieHa u
nponuieHa. [IpoMelnieHHbIe CIOCOOBI MOTYUYEHHUS aJIKeHOB. Peakunu qerujpupoBaHus
U KpeKuHra ajkeHoB. JlabopaTtopHble criocoObI MOIy4YeHUs aJIKEHOB.

Aukanuensl. [lonsiTue W Kiaccuukanus IUEHOBBIX YIJIEBOJOPOAOB MO B3aWMHOMY
pPacoJIOKEHUI0 KpaTHBIX CBsi3ed B Mousiekysie. (OCOOEHHOCTH AJIEKTPOHHOTO U
IIPOCTPAHCTBEHHOTO CTPOEHUS COIPSDKEHHBIX NHEHOB. [IOHATHE O T-3JIEKTPOHHOM
cucteMe. HoMeHknarypa JIUEHOBBIX YIJIeBOAOPOJAOB. (OCOOEHHOCTH XUMHUYECKUX
CBOWCTB COINPSIKEHHBIX JUEHOB KaK CIIEICTBUE MX 3JIEKTPOHHOIO CTpOeHUs. Peaknuun
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1,4-npucoenunaenus. I[lommmepusarusi nueHoB. CrocoObl TIONYYEHHS JTUEHOBBIX
yraeBonopoaos: padbotsl C. B. JleOenesa, neruipupoBaHue ajkKaHOB.

OcCHOBHBIE IOHATHSI XUMUN BBICOKOMOJIEKYJISIPHBIX COeTMHEHU. MOoHOMeED,

IIOJIMMEDP, PEaKklUMs NOJMMEPU3ALMNH, CTEIEHb NOJUMEPHU3ALNH, CTPYKTYPHOE 3BEHO.
Turmbel MOMMMEpPHBIX LENeW: JMWHEHWHbIE, pa3BETBICHHBIE, ciuuThie. lloHsATHE O
CTEpEOpEryJsipHbIX nosmmepax. [loammepsl TEpMOIIACTUYHBIE U TEPMOPEAKTUBHBIC.
[IpencraBienne o miactmaccax u snactomepax. [[oMMATHUIIEH BBICOKOTO M HU3KOIO
JABJICHHUSI, €M0 CBOKCTBA U IpUMEHEeHHe. [loaunponuieH, ero npuMEHEHHE U CBOMCTBA.
["anorencoaepsxaiiye noJuMepbl: TedIoH, TOJUBUHIIXIOpUA. Kaydyku HaTypaibHbIN
u cunternyeckue. Comnonumepsl (OyTaauEHCTUPOJBHBIN Kayuyyk). Bynkanuzanms
Kaydyka, pe3ruHa U Y00HHT.

JleMoHCTpanuu

Mogenun MOJIEKYyNl CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX H30MEPOB QJIKEHOB U
ankanuneHoB. Komteknusa «Kayuyk u pesunay.

Jenonumepusanus kaydyka. CryleHre MIEYHOTO COKa KaydyKOHOCOB
I'omosiornvyeckuii psiil AJKHHOB. OJEKTPOHHOE UM IPOCTPAHCTBEHHOE CTPOCHUE
aleTWIeHa W JPYTruX aJKUHOB. ['omosiornyeckuii psg u obumias ¢opmysa aJKUHOB.
HomenknaTtypa ~ aneTWIEHOBBIX  YIJIIEBOAOPOJAOB.  M3omepuss  MeXKiIaccoBas,
YIJIEPOJHOTO CKENETA, MOJ0KEHUS KPATHOU CBS3H.

XUMUYECKHME CBOMCTBA M  INpUMEHEHHE ankuHOB. (OcoOeHHOCTH — peakuui
IIPUCOEIMHEHNsT 10 TPOMHOW yriepoa-yriepoaHon cBs3u. Peakumsa Kydeposa.
[IpaBmiio MapKkOBHMKOBA NPUMEHHUTENIBHO K aneTwieHaMm. [loaBHKHOCTH aroma
BOZIOpO/A (KMCJIOTHBIE CBOMCTBA alKWHOB). OKHCIIEHNE alKUHOB. Peakuys 3eIuHCKOrO.
IIprMeHenne aleTUIICHOBBIX YIieBOA0pOoA0B. [lonuBrHMIIaneTAT.

[Tonyuyenue ankunoB. [lonmyueHue ameTusieHa NHUPOJIM30M METaHA W KapOUIHBIM
METOOM.

JleMoHcTpanuu

Mopenu MOoJIEKy bl aETUIIEHA U IPYTUX aJIKWHOB.

[lonyuyenue auneruneHa W3 KapOHWaa KaiblUs, O3HAKOMJIEHME C (PU3UYECKHUMH U
XUMHAYECKUMH CBOWCTBAMM  AallETUJIEHA: PAcTBOPUMOCTBIO B BOJE, TOPEHHUEM,
B3aUMOJICCTBMEM ¢ OPOMHOM BOJIOHM, paCTBOPOM IEpMaHraHara Kalids, COJSIMU MEIu
(I) u cepebpa.

I'omoJiornyeckuii psig apeHoB. beH3071 Kak MNpeacTaBUTENb apeHoB. PazButue
npescTaBiIeHU 0 cTpoeHun OeH3osia. CoOBpeMEeHHbIE MPECTABICHUs 00 3JIEKTPOHHOM
U MPOCTPAHCTBEHHOM CTpoeHuu OeHzosa. OOpa3oBaHHE apOMaTHUECKON TT-CHUCTEMBI.
['omonorn OeH3oma, WX HOMEHKIaTypa, oOmas ¢opmyna. Homenkmarypa s
IN3aMEIICHHbIX ~ MPOM3BOAHBIX  O€H30ima: OpTo-, MeTa-, Iapa-pacroioKeHue
3amectutenen. duznueckre CBOMCTBA APEHOB.

XUMHYECKHE CBOMCTBa apeHOB. [Ipumepbl peakiuii 3IeKTpOPHIBHOTO 3aMeIICHUS:
TaJIOTEHUPOBAHUS,  QJKWIMPOBAHWA), HUTPOBaHUS, CyibpupoBaHus. Peakiuu
TUAPUPOBAHUS U TPUCOEIUHEHHUs XJopa K OeH3oiny. OCOOEHHOCTH XUMUYECKUX
CBOMCTB rOMOJIOTOB O€H30s1a. B3anmHOE BIMSHME aTOMOB Ha MpPUMEPE T'OMOJIOTOB
apeHoB. OpueHTalus B peakiusx 3aekTpoduibHoro 3amernienus. Opuentantsl [ u 11

pona.
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[Ipumenenne wu TmoydeHUE apeHOB. [IpuUpojHBIE WCTOYHHKK apOMAaTHYECKHUX
YTIEBOIOPOAOB. ApoMaTH3alvsl AIKaHOB U IIUKJIOATKAaHOB. AJKUIUpOBaHuE OeH307a.
JeMoHcTpanuu

[IlapocTepkHEBbIE W OOBEMHBIE MOJEIM MOJIEKYJ O€H30Jla W €ro TIOMOJOIOB.
Pa3nenenne cMecn OeH301—BOAA C MOMOIIBIO JIEIUTEILHON BOPOHKHU. PacTBopstomas
CIIOCOOHOCTh O€H307a (PKCTpAKIHs OPraHWYeCKHX M HEOPTraHWYECKUX BEIICCTB
OEH30JI0M M3 BOJHOIO pacTBOpa Hoja, KpacuTelei; pacTBOpeHHEe B OCH30JI€ BEIIECTB,
TPYIHOPACTBOPUMBIX B BOJI€ (CEpbl, OEH30MHOM KUCIIOTHI).

I'openue 6enH3omna.

OtHomenne OeH30s1a K OpOMHOUM Boje, pacTBopy InepMaHraHata kanus. [lomyuenue
HUTPOOEH301a.

O3HakomiieHHE C (PU3MYECKHMMH CBOWCTBAMHM apOMaTHYECKUX YTIEBOAOPOJIOB C
ucrnoyib3oBanueM pactBoputensi «ConbBeHT». WM3roroBjieHMe U HUCHOJIb30BaHUE
MIPOCTEUILIEro Mpudopa A XxpoMaTorpadpuu.

[Tonyuenne OeH30s1a AeKapOOKCHIMPOBaHUEM O€H30MHON KucioThl. [lomydeHue wu
pacciioeHue sMyJbcuu OeH3osia ¢ Bojaod. OTHolleHue O€H30yia K OpOMHOM BOJE U
pacTBOpy NEpMaHTaHaTa KaJlus.

IIpupoanbie ncTtouHuku yriaesoaopoaos Hedts. Haxoxnenue B npupoje, coctaB u
¢usnueckue cpoiictBa He(pTU. TOMIMBHO-PHEPreTMYECKOe 3HaYyeHUuE HePTH.
[IpombinienHas nepepadborka HedTu. Pextudukanus HeQTH, OCHOBHBIE (PpPAKIUU €€
pasneneHusi, UX HCHoJb3oBaHWEe. BropuuHas mnepepaboTka HedTEPOIyKTOB.
Pextudukamnus mazyra npu yMEHBIIEHHOM JaBieHUH. KpeKuHr HePTEnpoIyKTOB.
N3omepuzaiius ankaHoB. AJIKUIMPOBAHUE HEMPEIEIbHBIX YTIeBOA0POI0B. Pudopmunr
Hedrenpoaykro. KauectBo aBTOMOOMIIEHOTO TOIUIMBA. OKTaHOBOE YHUCIIO.
[Ipuponausiii ¥ momyTHbIM HedTsHOW Ta3pl. CpaBHEHHE COCTaBa MPUPOJHOTO U
MOMYTHOT'O Ta30B, UX MPAKTHYECKOE MCII0Ib30BaAHNE.

Kamennspiii yroiab. OCHOBHbIE HaNpaBJICHHWS HCIOJIb30BAaHUS KaMEHHOIO  YIJIsl.
KokcoBaHne KaMEeHHOro YyIUIs, BaXHEWMIIHME TMPOAYKTHI 3TOr0 TMpolecca: KOKC,
KAMEHHOYTOJIbHas CMoJia, HaJacMoibHas Bojga. CoeluHEHHs, BbIACIAEMbIE U3
KaMEHHOYTOJIbHOM CMOJIBI.

DKOJIOTUYECKHE AaCMEeKThl JOObIYM, TEpepadOTKM M  HCIOJIb30BAHUS TOPIOUUX
MCKOIAEMBbIX.

JleMoHcTpanuu

Komneknusa «IlpupogHsie HMCTOYHUKUA  yTiIeBOAOpoAoB». CpaBHEHHE MPOIECCOB
ropeaus He)TU U TIpupoHoro raza. Obpa3oBaHue HEPTIHON IJICHKH HA IMMOBEPXHOCTH
Bojibl. KaTanutnueckuii KpekuHT mapaduna (M KEpOoCHHA).

IIpakTHyeckue 3aHATHS

IIpakTueckoe 3ansatue 5. M3yuyeHne CBOMCTB aJIKaHOB

[IpakTueckoe 3ansTre 6. KauecTBEHHbBIE peaKIIMM HA KPATHYIO CBSI3b

IIpakTnueckoe 3ausatue 7. M3ydyeHue CBOMCTB KayuyyKOB

[IpakTueckoe 3anstue 8. M3yueHne CBOMCTB aJKUHOB

[Ipaktruueckoe 3ansaTue 9. Peakiuu, no3BoJsiomne UASHTU(DUIIMPOBATH aJIKaHBbI,
AJIKEHBI, aJIKUHBI.

[Ipaktuueckoe 3ansaTtre 10. CpaBHUTENbHAS XapaKTepUCTHKa O€H30J1a M €r0 TOMOJIOTOB.
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[IpakTueckoe 3ansatue 11. MccnenoBanue npoaykToB HegTenepepabOTKu
[Ipaktrueckoe 3ansatue 12. Pemenne 3aaa4 no teme «YieBoI0POIbD

CamocrosiTesibHasA paboTa

Cocrasnenue Tabauipl « CBOMCTBA AIKAHOBY

CocrtaButh Tabauiy « CBOMCTBA aIKEHOBY

[ToaroTroBka npe3entanuu «Knaccuduxaius u CBONCTBA KaydyKOB»
Cocrapnenue Tabnuibl «CBONCTBA aTKUHOBY

[ToaroroBka noknana «lIpupoaHbIE HCTOYHUKH YTIIEBOAOPOAOBY.
Pabora ¢ kOHCTIeKTaMu 3aHATUH, yYeOHOU U CTIeIUaIbHON JIUTEPaTyPHI.

1.3. Kucsopoacoaep:kaiue OpraHn4ecKue coeIuHeHust

Cmmprel. CtpoeHue u knaccudukanus couptoB. Kimaccudukanuss coupToB MO THUITY
YIJIEBOJAOPOJHOTO PANMKAJA, YUCIY TMAPOKCUIIBHBIX TPYNIl M TUIy aToMa yTiepoja,
CBSI3aHHOT'O C TUAPOKCHIBHOW TPYIIIOW. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
TUAPOKCUIIBHON Tpynnbl. BiausiHue cTpoeHHsI COMPTOB HA MX (PU3MYECKHE CBOICTBA.
MexmonekyJispHass  BOJOpPOAHAs  CBA3b. [ OMOJOTMYECKMH  PSAI  MPEICIbHBIX
OJIHOATOMHBIX CIUPTOB. M30Mepus 1 HOMEHKJIATypa aJKaHOoJIOB, X o0uias popmyJa.
XUMUYECKHE CBOMCTBA alKaHOJIOB. PeakuMoHHass CHOCOOHOCTh  NPEIENbHBIX
OJIHOATOMHBIX cIUPTOB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOWCTB OpPraHUYECKUX M
HEOPTaHUYECKUX

coequHeHu, coaepxkamux OH-rpymmy: KUCIOT, OCHOBaHHUM, aM{QOTEpHbIX
CO€IUHEHUN (BOXbI, COUPTOB). Peakumu, MNOATBEp)KAArOIIME KHUCIOTHBIE CBOMCTBA
ciuptoB. Peakium  3amemieHWss TUAPOKCUIIBHOW  Ipynmbl.  MeXMONEKyJsspHas
JeTUIpaTalusl CIUpTOB, yCJIOBUS 00pa3oBaHUsi MPOCThIX 3(hupoB. CroxkHbie 3(PUpPbI
HEOPraHMYECKUX M OPraHUYeCKHX KHUCIOT, peakuuu sTepudukanuu. OKHUCIEHUE U
OKHCIIUTENIBHOE JETUAPUPOBAHUE CITUPTOB.

CnocoObl moydeHHs: CnUpTOB. [MApPOIM3 TajloreHadkaHoB. [uaparamusi ajKkeHOB,
yCJIOBUSA €€ NMpoBeieHus. BoccTaHOBIEHNE KapOOHUIBHBIX COCTMHEHUIA.

OtnenpHbIE TPEACTABUTENN AJKAHOJIOB. METaHOJ, €ro MPOMBILIJIEHHOE MOJIYYEHNUE U
IIPUMEHEHUE B NPOMBINUIIEHHOCTHA.  bHOJOrHYeckoe  IEWCTBHE  METaHOJA.
Crenuguryeckue crnocoObl MOIyYEHHs ITHIIOBOrO cupra. GU3noioruyeckoe AecTeue
JTaHOJA.

Muoroaromusie cnupThl. M30Mepuss 1 HOMEHKJIATypa NPEACTaBUTEIECH ABYX- U TPEX-
aTOMHBIX CHUPTOB. OCOOEHHOCTH XMMHUYECKHX CBOMCTB MHOTOATOMHBIX CIIUPTOB, UX
KauyecTBEHHOe oOHapyskeHue. OTaenbHble MPEACTaBUTEIN: STUICHTIIUKOb, TIHIIEPUH,
CHOCOOBI UX MOJYyUYEHUSs], MPAKTUYECKOE MPUMEHEHHUE.

®enon. DNEeKTPOHHOE W MPOCTPAHCTBEHHOE CTpoeHHE (eHosna. B3zauMHoe BiusHME
apoOMaTUYECKOT0 KOJbIA U TUAPOKCUIBHOU IPYyIIIIHI.

XuMHUUYecKre CcBoOWcTBa (eHosla Kak (QYHKIUS €ro XUMHYECKOro CTPOEHHUS.
BbpomupoBanue (penona (kauecTBeHHasl peaklysi), HUITPOBaHUE (MUKPUHOBAS KUCIOTA,
ee CBOMCTBa U npuMeHeHue). OOpa3oBaHUE OKpPAIIEHHBIX KOMIUIEKCOB ¢ MOHOM Fe3+.
[Ipumenenue denona. [loayuenue peHona B IpOMBIIUIEHHOCTH.

JleMoHCcTpanuu
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Mopenu MOJIEKYJT CTUPTOB U (PEHOJIOB.

PacTBOopuMOCTL B BOJI€ alKaHOJIOB, STUJICHTIUKONS, rauleprHa, Gerona. CpaBHeHHE
CKOPOCTH B3aUMOJICUCTBUSI HATPHsI C STAHOJIOM, IIPOIMAHOIOM-2, 2-METHUIIIPOIIAHOIOM-
2, rnuuepuroM. [lomyuenne OpoMdaTaHa U3 3TaHOINA.

BritecHenne ¢eHona u3 ¢eHonsTa HaTpUs YrojbHOW KucioTou. Peakmus denona c
(hopMaTbIETHIOM.

KauectBennsle peakuuu Ha (HEHOM.

3aBUCUMOCTH pPAacTBOPUMOCTH ¢eHoia B BOJAE OT TemIiiepaTypbl. BiaumonelictBue
(dbeHoa ¢ pacTBOPOM IIECIIOYH.

Pacnio3HaBanue pacTBopoB (eHOJIsSITa HATPUA U KapOOHaTa HATPUSI.

Pacnio3HaBanue BOJHBIX pacTBOPOB (PEHOJIA U TIIUIIEPUHA.

AJIbIeruibl U KeTOHbI

['oMmonorudyeckue psaabl aidbAETUIOB U KeTOHOB. [loHsiTHE © KapOOHMIBHBIX
COCMHEHUSAX. OJIEKTPOHHOE CTPOCHHUE KapOOHWIbHOW rpynnel. HWM3omepus u
HOMEHKJIaTypa aibJerHJ0B U KETOHOB. Du3MYECKHEe CBOMCTBA KapOOHUIBHBIX
COCTMHEHU.

XHUMHYECKHE CBOWCTBA albJErMIOB M KETOHOB. PeakIMOHHas CIOCOOHOCTh
KapOOHUJIbHBIX COEAMHEHUN. Peakiinuu OKUCIIeHUS allbJIeTUI0B, KAUeCTBEHHbBIC PEaKIUU
Ha abACTUAHYIO rpymnmy. Peakiun MOJIMKOHACHCAIUU: oOpa3oBaHue
benonopopmanbaETUIHBIX CMOT.

[Ipumenenue u moiiydeHue KapOOHWIBHBIX coenuHeHui. [IpuMeHeHue aabAeruyioB U
KETOHOB B OBITY U NMPOMBINIJIEHHOCTH. AJIBAECTUBI U KETOHBI B mpupone (dpupHbie
Macna, ¢pepoMoHsl). [lomydyeHne KapOOHUIIBHBIX COEAMHEHHUN OKHCICHHEM CIIHPTOB,
rufpaTtaiuend ajJkWuHOB, OKHCJIEHUEM YTIIIEBOAOPOAOB. OTIenbHbIE NPEACTABUTENN
aJbJIETUIOB M KETOHOB, ClieU(PUUeCcKue CIOCOOBI UX TOYUYECHUS U CBOWCTBA.
JleMoHCTpanuu

[ITapocTepxHeBble U1 OOBEMHBIC MOJICTH MOJIEKYJ adbJIeruA0B U KeTOHOB. [loyuenue
YKCYCHOT'O aJIbJE€Tua, OKMCIECHHUE ITAHOJIA XPOMOBOM cMeChI0. KauecTBEHHbIE peakun
Ha aJbJECTUAHYIO TPYIIITY.

KapOoHoBbIe KMCJIOTBI M UX IPOU3BOJAHBIE

['omosoruueckuil psii IpeaesibHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCHOT. IloHsiTHE O
KapOOHOBBIX KHCJIOTaX W MX Kilaccuukamus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOEHHE KapOOKCHJIBHOU TpyNIibl. ['OMONTOTHYECKUH psl IPEETBHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCIJIOT, UX HOMEHKJIATypa U U30Mepusi. MeXMOJIEKYJISIpHbIE BOJOPOIHbBIE
CBS3U KapOOKCUJIBHBIX TPYMI, WX BIUSHUWE Ha (PM3MYECKUE CBOWCTBA KApOOHOBBIX
KHCJIOT.

XUMHYECKHE CBOMCTBA KapOOHOBBIX KUCIOT. Peakiuu, WumIoCTpUpyIONue KUCIOTHBIC
CBOWCTBA M WX CpPaBHEHHE CO CBONCTBaMM HeOpraHmdeckux kucior. ObOpa3oBaHue
(YHKIIMOHATBHBIX TIPOM3BOJHBIX KapOOHOBBIX KHCIOT. Peakmuu stepuduxamm.
AHTUIPUIL KAPOOHOBBIX KHUCJIOT, UX MOJIyYECHUE U IPUMEHECHUE.

Cnioco0bI ostyueHust KapOOHOBBIX KUCIOT. OTNIeNbHbIC MPEICTABUTEIN U UX 3HAYCHUE.
OO0mue cnocoObl MOJMYy4YEHUsS: OKUCIICHHE allKaHOB, AJIKEHOB, TMEPBUYHBIX CIHUPTOB,
anpAaeruaoB. BaxHeline mNpeacTaBUTENM KapOOHOBBIX KHUCIOT, MX OuOJIorhyeckas
poJib, creruduuecKkue CrocoObl MOJTYUYEHHs, CBOMCTBA U NMPUMEHEHUE MYpPaBbUHOM,
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YKCYCHOMW, IMAJIBMUTUHOBOW U CTEAPUHOBOW; aKpUJIOBOM M METAKPUIOBOM; OJIEMHOBOM,
JIMHOJICBOH U JTMHOJICHOBOI1; IIIaBEICBOM; OCH30MHOMN KUCIIOT.

Cnoxusie 3¢upbl. CTpoeHHE M HOMEHKIATypa CIOXKHBIX 3()HpOB, MeEXKKIaccoBas
u3oMepuss ¢ KapOOHOBBIMU KuciaoTaMu. CrocoObl TOMYUYEHHUS CIOXKHBIX S(QHPOB.
ObpatumocTh peakiuu STepuduranu U (HaKTOpbl, BIUAIONIME HA CMEIICHHE
paBHoBecusi. OOpazoBaHue ClOXHBIX NoaMdPupoB. [lommsTunenrepedranar. JlaBcan
KAaK IPEICTaBUTENb CUHTETHYECKUX BOJOKOH. XUMHUYECKHE CBOWCTBA W NMPUMEHEHUE
CJIOKHBIX 3(DUPOB.

Kupst. XKupsl kak ciaoxsble 3pupbl ruiepuna. KapOoHOBbIE KUCIOTHI, BXOAAIINE B
COCTaB JKHMPOB. 3aBUCUMOCTh KOHCHUCTEHIIMM XHPOB OT KX COCTaBa. XHUMHYECKHE
CBOKCTBA JKUPOB: THIPOJIN3, OMBUJICHUE, THIPUPOBAHUE. bruojornueckas pojb KUPOB,
UX UCTIOJIb30BAHUE B OBITY U IPOMBIIIUIEHHOCTH.

Conmn xapOoHOBBIX KUCHOT. Mpbuta. CrnocoObl MOJMyuYeHHUS COJIEH: B3aUMOJIEUCTBHE
KapOOHOBBIX KHCIOT C METa/llaMH, OCHOBHBIMU OKCHIAMH, OCHOBAHHSIMH, COJIIMH;
IIEJIOYHON TUAPOIU3 CIOXKHBIX 3(PUpoB. XUMHUYECKHE CBOICTBA COJeH KapOOHOBBIX
KHCJIOT: THAPOJIN3, PEAKIMU MOHHOrO oOMeHa. Mbu1a, CyI[HOCTh MOIOLIErO JEHCTBHUS.
OtHomeHue MbUIa K KecTkod Boje. CuHTernueckue moromue cpencrta — CMC
(merepreHTsl), UX MPEUMYILECTBA U HEJOCTATKHU.

JleMoHcTpanuu

3HAKOMCTBO C (PU3NYECKUMU CBOMCTBAMH BXKHEUINIMX KapOOHOBBIX KHUCIIOT. Bo3ronka
OEH30MHOM KUCIIOTHI.

OTHoIIEHHE Pa3TUYHBIX KaPOOHOBBIX KUCIIOT K BOJIE.

CpaBHenne pH BOJHBIX pPAacTBOPOB YKCYCHOW M COJSSHOW KHUCJIOT OJIMHAKOBOW
MOJISIPHOCTH.

[TonyyeHue npUsITHO MAXHYIIETO CI0KHOTO Adupa.

OTHoOIIIEHNE CIIMBOYHOTO, TIOJICOJTHEYHOTO, MAIITUHHOTO Macesl U MaprapuHa K OpoMHOM
BOJIE U PaCTBOPY NE€pMaHIraHaTa KaJIusl.

YrieBoasbl

[Tonsitue 06 yrnesomax. Kmaccudukauust yrneBoaoB. MoHO-, Ou- U MOJMCaxapuibl,
MPEACTABUTENN KAKJIOW TPYNIbl YIIeBOAOB. buonormyeckas posib yTIIEBOIOB, HX
3HAYEHHE B KU3HU YEJIOBEKA U 00IIEeCTBA.

Monocaxapuasl. CTpoeHHME UM  ONTHYECKAs HM30MeEpHUs MoOHocaxapuaoB. Hx
KJIaccu(ukanys Mo YUCIy aTOMOB YIJiepoJa W TPHUPOJE KapOOHMIIBHOW TPYIIIHI.
@opmynel  Dumepa u  Xeyopca i M300paKEHUS MOJIEKYJT MOHOCAXapuoB.
OtHecenne MoHOcaxapuioB K D- u L-psay. Baxuelimue npeactaBUTeNI MOHO3.
['mroko3a, cTpoeHue ee MOJIEKYJIbI U u3nUecKre CBoMcTBa. TayToMepus. XUMUYECKUE
CBOMCTBA TJIFOKO3BI: PEAKIIMU TIO0 albJCTUIHON Tpymme («cepeOpsSHOTO 3epKajiay,
OKHCJIEHHE a30THOM KUCIIOTOM, THIpUpOBaHue). Peakinu ritoko3bl KaKk MHOTOATOMHOTO
CIIMpTAa: B3aUMOJICUCTBUE TIIIOKO3bl € TuApokcuaom wmeau (II) mpu koMHaTHOU
TeMIepaType M  HarpeBaHud. PasznuuHble  TUNBl  OpoXKeHus  (CHUPTOBOE,
MosiouHoOkucoe). ['oko3a B mpupoje. buonorudeckas posib U NPUMEHEHHE TIIFOKO3bI.
@pykTO3a Kak HM30Mep INOKO3bl. CpaBHEHHME CTPOEHHUSI MOJIEKYJIbI U XUMHYECKHX
CBOMCTB TJIIOKO3bl M (GpykTO3bl. DpyKTO3a B MPUPOJE U €€ OHOoJIoruyeckas poJb.
[lenro3bl. Pubo3a u ge3okcuprbo3a Kak MpeICTaBUTENN alibaoneHTo3. CrtpoeHue
MOJIEKYJL.

16



Jlucaxapusl. CrpoeHue  aucaxapujos. Cnoco06 COWICHEHUS!  IIMKJIOB.
BoccranaBiyBaronie 1 HEBOCCTaHABIIMBAIOIINE CBOMCTBA JUCAXapUIOB KaK CIEICTBUE
cousieHeHus1 1ukia. CTpOEHHEe U XMMHUYECKHE CBOKCTBA caxapo3bl. TeXHOIOrMYecKue
OCHOBBI ITPOU3BOJICTBA caxapo3bl. JIakTo3a 1 ManbTO3a KaK M30MEPHI Caxapo3bl.
[Tonmucaxapuapl. O6miee cTpoeHue monucaxapuaoB. CTpoeHHE MOJIEKYJIbl Kpaxmaia,
aMuiIo3a M aMwIONeKTHH. Du3nyecKkue CBOMCTBAa Kpaxmaia, €ro HaXx0XIEHUE B
npupoae u Ouosiornueckas posib. [nmkoreH. XuMUYecKHe CBOMCTBAa Kpaxmaia.
CtpoeHue 3JIeMEHTapHOTO 3BEHA IEJUII0NIO3bl. BiusiHUuE CTpOeHUs MOJMMEPHOH Lenu
HAa (U3NUECKHEe U XUMHUYECKHME CBOMCTBA IEJUTIONO3bl. [MApONM3 IEIUTI0N03bI,
o0pa3oBaHUE CJIOXKHBIX A(UPOB C HEOPTraHUYECKHUMH U OPTaHUYECKUMH KHCIIOTaMHU.
[TonsiTue 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIeNke, BUckoze. HaxoxneHnue B
npupoAe M OuWoJorMyeckas poib Ieunono3bl. CpaBHEHHE CBOMCTB Kpaxmana H
EJUTIOJIOBBI.

JleMoHcTpanuu

OO0pas31ibl yIIIeBOIOB U U3ACIHUI U3 HUX.

[Tonyuyenue caxapara KajJbLHs U BBIIEICHHE CaXxapo3bl U3 PACTBOPA caxapaTa KajbIIHs.
B3aumoneiicTBre rtoKo3bl ¢ PyKCUHCEPHUCTON KUCIOTOM.

OtHomieHue pacTBOpoB caxapo3bl U ManbTo3el Kk Cu(OH)2 npu HarpeBaHuw.
O3HakomileHHE € (PU3MYECKMMH CBOWMCTBaAMHU Kpaxmajia M Uesutono3bl. HaOyxanue

LIEJUTIOJIO3bI M Kpaxmala B
IIpakTHYyeckue 3aHATHS

[TpakTnueckoe 3ansitue 13.
[IpakTueckoe 3ansitue 14.
[IpakTnueckoe 3ansitue 15.
[TpakTnueckoe 3aunsitue 16.
[TpakTnueckoe 3ansitue 17.

MPUPOIHBIX 00BEKTAX.

IIpakTueckoe 3anstue 18.
IIpakTueckoe 3anstue 19.
IIpakTueckoe 3anstue 20.
IIpakTueckoe 3anstue 21.

o0bBeKTax

[TpakTueckoe 3ansitue 22.
[TpakTueckoe 3ansitue 23.

MIPOUCXOKICHHS

[TpakTueckoe 3ansitue 24.
[TpakTueckoe 3ansitue 25.
[TpakTueckoe 3ansitue 26.
[TpakTueckoe 3ansitue 27.
[IpakTueckoe 3ansTue 28.
[IpakTueckoe 3anstue 29.

KpaxmaJia 1 OCJIJII0JI03bI.

[IpakTueckoe 3anstue 30.

[IpakTnueckoe 3anstue 31

BOJC.

N3ydenue CBOKWCTB OJTHOATOMHBIX CIIMPTOB
N3ydenue CBOMCTB MHOTOATOMHBIX CIIUPTOB
CpaBHuTeIbHAS XapaKTEePUCTUKA (eHOoIa U CIIUPTOB.
N3yueHune CBOKMCTB AJIbJETHUIOB

Brrsiiaenue coaepkanust KapOOHOBBIX KHUCIIOT B

Peakiuu, xapakrepu3yromuye CBOMCTB KapOOHOBBIX KUCIIOT
Pemenue 3amay ¢ yuactueM KapOOHOBBIX KUCIIOT
BrlsiBieHre 0COOBIX CBOMCTB MypaBbUHOMN KUCIOTHI
BrlisiBIeHHE coiepKaHuUs CIOKHBIX 3(PUPOB B MPUPOTHBIX

buonornueckoe 3HaueHUE KUPOB
AHaJIN3 3aBUCUMOCTH CBOMCTB KHUPOB OT UX

N3y4denne CBONCTB )XKUPOB

[lonydeHne MblIa U U3y4YEHUE €TI0 CBOWCTB

BrisiBneHue cTpoeHus IitoKO3bl

N3ydenne cBOMCTB MOHOCAXAPUIOB

N3yueHue CBOKMCTB NOIMCAXapuI0B

BrisiBiieHHE CXOACTB U pa3jInunil B CTPOCHUHU U CBOMCTBAX

@yHKIUU YIIIE€BOIOB.
. Pemenue 3ana4 no reme «Kucinopoaconepxamue

OpPraHUYCCKHUEC COCAUMHCHU ).
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CamocrosiTesibHasi padoTa

ITonydenue TpuHUTpATa HEIUTIONO3b]. KoJeKkus BOJIOKOH.

Cocrapnenue Tadimpl «CBONCTBA CIIUPTOBY.

CocraBnenue Tadbimupl «CBONCTBAa KAPOOHMIIBHBIX COEUHEHUN U KapOOHOBBIX
KHUCJIOT».

[TonroroBka noxnana « Kupsl u X QyHKIIN»

IToaroToBKa NMpe3eHTalNN «YTIIEBOJBI U X 3HAYCHUE

CocraBnenue Tabauipl «CBOICTBa yIIIEBOIOBY

Pabora ¢ KOHCTIeKTaMu 3aHITUH, YUeOHON U CIIeIMaTbHOM JIUTEPATYPHI.

1.4. A3oTcoaepskaniue opraHnyecKkue coeIMHeHus1
AMMWHBbI, AMUHOKHUCJIOTHI, 0€JIKH
Knaccuduxanust u uzomepust aMuHoB. [lonarue 06 amunax. [lepBuuHbie, BTOpUYHBIE U
TpeTuuHble aMuHbl. Knaccudukanus aMHUHOB MO TUITY YTJIEBOJOPOJHOrO pajvKaia u
YUCJTy aMUHOTPYII B MoJieKyJie. ['oMosiorudeckue psiibl MpeaeabHbIX alTu(paTUYECKUX
Y ApOMATHYECKUX aMUHOB, N30MEpHUsI 1 HOMEHKJIATYpa.
XUMHYECKHE CBOMCTBA AMUHOB. AMHHBI KaK OPTaHUYECKHNE OCHOBAHHUS, UX CPAaBHEHUE
C aMMHAKOM W JPYTMMH HEOPTraHMYECKUMHU OCHOBaHUSIMU. CpaBHEHHE XHUMHUYECKUX
CBOMCTB anudaTHyeckux ¢ apoMaTrhyeckux amuHOB. (OOpa3oBaHHE aMUIOB.
AHunuHOBBIE Kpacutesnd. [IoHSATHE O CHHTETHYECKHMX BOJIOKHax. I[lonmmamuasl u
MOJIMaMUIHbIE CHHTETUUCCKHUE BOJIOKHA.
[Ipumenenue u monydeHue amuHoB. [lomyuenue amuHoB. PaGotet H. H. 3ununa.
AMuHOKUCITOTHI. [IoHSITHE 00 aMUHOKUCIIOTAX, MX KIacCH(UKAIIUS U CTPOCHHE.
Ontryeckas U30MepUs 0-aMHUHOKHUCJIOT. Howmenxkiatypa AMHUHOKMCIIOT.
JIBOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB AMHUHOKHCJIOT M €€ MPUYHUHBI.
bunionspusie wmoHbl. Peakuum konaeHcanuu. llentuanas cBs3b. CUHTETHYECKUE
BOJIOKHA: KampoH, 7’HaHT. Krnaccudukamus BosiokoH. [loslyuyeHue aMHUHOKHUCIOT, MX
MPUMEHEHUE U OMoJIorudecKasi GyHKIIHS.
benku. benkm kak mnpupoansle mnosmmepsl. [lepBuyHas, BTOpHUYHAs, TPETHUYHAS WU
YETBEPTUYHASI CTPYKTYpbl OenkoB. DOuOpWIUIsipHBIE U TJIOOYJSpHbIE  OEJIKH.
XUMHUYECKHE CBOMCTBA OEJIKOB: TOpeHue, JAeHaTypalus, TUIPOJIU3, KauyeCTBEHHBIC
(BeTHBIC) peakiuu. buonormyeckue (yHKIMM OCNKOB, WX 3HadeHHE. benku Kak
KOMMOHEHT nuiy. [Tpobiema 0eTKOBOTO TOJIOMaHUS U ITyTH €€ PEIICHUS.
JIeMoHCTpauuu
DU3NYECKHE CBOMCTBA METHJIAMHUHA: arperaTHOE COCTOSIHUE, LBET, 3alaX, OTHOIIEHUE K
BoJjie. [ opeHne MeTuaamMuHa.
B3auMmogeilicTBue aHWIMHA M METWUJIaMMHA C BOJOW W Kuciotamu. OKpallliBaHUE
TKaHEH aHWJIMHOBBIMU KPACUTEIISIMM.
OGHapyxeHue (yHKIIMOHAIBHBIX TPYII B MOJIEKYJIax aMHUHOKHUCIOT. Heltpanuzarus
IICJIOYN aMUHOKHUCJIOTOM.
Heiitpanuzanus KucaoTel aMMHOKHCIIOTOM. PacTBOpeHre U ocaxaeHrue 0eaKoB.
Opranunyeckue mnojaumepbl. CriocoObl WX TOJYUYCHHMS: PEAKIUU TOJUMEpHU3aIuu U
peakunu MoJuKoHAeHcanuu. CTpyKTypbl MOJIMMEPOB: JIMHEHHBIC, PAa3BETBICHHBIE U
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MPOCTpaHCTBEHHbIE. CTPYKTYpUPOBAaHHE MOJHMMEPOB: BYJIKAHU3ALMS Kay4dyKoOB,
nyOreHue 6eKOB, OTBEPKACHNE OJUKOHICHCAMOHHBIX TOJUMEPOB.

Knaccudukanus nomumMepoB 1o pa3iInyHbIM IPU3HAKAM.

JeMoHcTpanuu

Komnekuum 1mutactmacc, KaydyKOB, BOJIOKOH, MHHEPAIOB M TOPHBIX IOPO/I.
MunepanbHOE BOJIOKHO — acOeCT — U U3/IENHS U3 HETO.

Mopenu mosekyn 6enkos, JJHK, PHK.

IIpakTHyeckune 3aHATHS

IIpakTnueckoe 3aHaTHEe 32. B3auMHOE BIMSHUE ATOMOB B MOJIEKYJIaX AHWJIMHA U
dbenona

IIpakTnueckoe 3aHsTve 33. BbIBIEHHE CBONCTB aMHMHOKHMCIIOT Ha OCHOBE aHAJIN3a
(YHKIMOHATIBHBIX TPYIIT

[TpakTnueckoe 3ansatue 34. JlokazarenbcTBo aM(pOTEPHOCTH AMUHOKHUCIIOT
[IpakTyeckoe 3aHsTe 35. AHaANIU3 CTPYKTYpP OCIKOBOI MOJIEKYJIbI

[Ipaktuueckoe 3anstue 36. M3ydeHne cBOWCTB OEIKOB

[Ipaktrueckoe 3anstue 37. L{BeTHbIe peakunu Ha OENKU

[Ipaktruueckoe 3ansTre 38. CBOMCTB M 00JaCTH NPUMEHEHHS TUIACTMACC U BOJIOKOH.
IIpakTnueckoe 3ansatue 39. OnpeneneHue miacTMacc U BOJIOKOH

[Ipaktuueckoe 3ansatue 40. MnenTudukanus opraHnyecKuX COeTMHEHHM

CamocrosiTesibHas padoTa

[ToaroToBka mpe3entanun «CTpyKTypa Oenka.

Cocrapnenue Tabmuibl « CBONCTBA a30TCOACPKAIINX OPTAaHUYECKUX BEIIECTBY.
IToaroroBka noknana «CBOMCTBA MTOIMMEPOB

PaboTa ¢ KoOHCTIEKTaMU 3aHATHH, Y4eOHOU U CHIEeIUAIbHOM JIUTEPaTyPHI.
CocraBieHue UenovYeK MpeBpalleHuii OpraHnueCKUX COCTMHEHUM.

2. OBIAA N HEOPTTAHUYECKAA XUMUA

2.1. OcHOBHbIE NOHATHS W 3AKOHbI XUMHH
CocraB BemiecTBa. XuMuUyeckue 3JeMeHThl. CrocoObl CyIIECTBOBaHUS XUMHUYECKUX
AJIEMEHTOB: aTOMBI, MPOCTHIE U CIIOKHBIE BellecTBa. BemecTtBa MOCTOSHHOTO U
IIEPEMEHHOT0  COCTaBa. 3aKOH IIOCTOSIHCTBA COCTaBa  BElIeCTB. BemiecTBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJSIpHOTO CTpoeHus. CrocoObl OTOOpaKeHUSI MOJIEKYI:
MOJICKYJIIPHBIE W CTPYKTYpHBIE (OPMYJIbI; IMAPOCTEPKHEBbIE M MacIITaOHbIE
MPOCTPAHCTBEHHBIE MOJIETTH MOJIEKY.
N3mepenue BemectBa. Macca aToMOB U MOJIEKYJ. ATOMHAas €IWHUIA MAacChl.
OTHOCHUTENbHBIE aTOMHAsI M MOJIEKYJIsipHasi Macchbl. KonuecTBO BellecTBa U €IMHUILIBI
€ro U3MEepEeHUst: MOJib, MMOJIb, KMOJIb. Hncno ABoraapo. MonsipHast Macca.
ArperaTHble COCTOSIHUS BellecTBa. TBepoe (KpucTauiMyeckoe U aMmop(Hoe), KUIKOE
M ra3000pa3HOe arperaTHble COCTOSHUS BEIECTBA. 3aKOH ABOTraJpo M €ro CJIEeACTBUS.
MonsipHbiii 00bEM BelIECTB B Ta3000pa3HOM COCTOSAHUHU. OOBEIUHEHHBIM Ta30BbIN
3aKOH U ypaBHeHue MeHeneeBa—KianelipoHa.
Cmecu BemiecTB. Paznmuuust Mexay CMECSIMU U XUMUYECKUMH COCIUHCHUSMH.
MaccoBas 1 00beMHast 1011 KOMIIOHEHTOB CMECH.
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JleMoHcTpanuu

OnbIThl, WUTIOCTPUPYIOIIME 3aKOH COXpaHeHUs Macchl BemlecTB. HabGop wmopmeneit
aTOMOB M MOJIEKYJI.

Hekoropsle BemecTBa KOIU4eCcTBOM B 1 Mosib. Moziesib MOJISIPHOTO 00beMa ra3os.

IIpakTHyeckue 3aHATHS

[IpakTnueckoe 3ansitue 41. BpluncieHWE OTHOCUTENBHON MOJIEKYJSIPHOM MAacChl
BEILIECTB.

[IpakTueckoe 3ansTue 42. Penienue 3a1a4 o ypaBHEHUIO PEAKIIMIA.
CamocrosiTeibHas padoTa

CocraBieHue anropuTMa peleHust 3a1a4 pa3IndHbIX TUIIOB.

Pabora ¢ koHCTIeKTaMu 3aHATUH, y4eOHON U CIICIUaIbHON JTUTEPaTyPHI.

2.2. llepuoanyeckuii 3axkoH u [leprnogudeckasi cucreMa XuMHYeCKUX 3J1eMeHTOB /1.
N. MenaeineeBa. CtpoeHue aroma

ATOM — ci0)Has yactuia. Jloka3zaTrenbCTBa CI0KHOCTA CTPOEHUS aTOMA: KaTOAHBIE U

PEHTI€HOBCKHUE Ty4H, POTOA(H(PEKT, paIuOaKTUBHOCTD, AIEKTPOIIU3.

[Inanerapuass monens atoma 3. Pesepdopna. Crpoenue atoma no H. bopy.

CoBpeMeHHBIE MPEICTABICHUSI O CTPOEHNUH aToMa. KopyCKyIsipHO-BOJIHOBOM Jyalii3M

YaCTHUL] MUKPOMUPA.

CocraB atomHoro siapa. HyKJIOHBI: TpPOTOHBI M HEUTPOHBI. M30TONBI M HYKIHIBL

Y CTONYHUBOCTH SATIED.

DJIeKTpOHHasi 000/104Ka aToMoOB. [loHsiTue 00 »dIEKTpOHHOW opOuTamTu U

AJEKTpOHHOM oOsake. KBaHTOBBIE uYmcla: TyaBHOE, opOuTambHOe (m0O0YHOE),

MAarHUTHOE W CIIMHOBOE. PacnpeneneHue 3JE€KTPOHOB IO 3HEPTETUYECKUM YPOBHSIM,

MOJAYPOBHSIM U OpPOUTAISIM B COOTBETCTBHHM C MPHUHIIMIIOM HAWMEHBIIEH JHEpPrum,

npuHiunom Ilaynmu w npaBunom ['yHma. DneKTpoHHbIE KOH(Urypalud aToMOB

XUMHYECKUX IJIEMEHTOB.

BajieHTHBIE BO3MOXKHOCTH aTOMOB XMMHUUYECKHUX 3JIEMEHTOB.

DJIeKTpOHHAs KIacCH(PUKAIUA XUMUYCCKUX IJIEMEHTOB: S-, P-, d-, f-a1eMeHThLI.

JleMoHCTpanuu

doTodrddexT.

Mopnenu opOuTaneit pa3nuuHou GopMBI.

Ilepuoanueckunii 3akoH u crpoenne aroma. OtkpeitTue J[. WM. MeHneneeBbiM

[Tepuonuueckoro 3akona. M3orombl. COBpEeMEHHOE MOHSITUE XUMUYECKOTO AJIEMEHTA.

CoBpemenHnas (opmynupoBka I[lepuonnueckoro 3akona. Ilepuoamueckasi cuctema o

ctpoeHre aroMa. PU3MYECKUU CMBICT MOPSAJIKOBOIO HOMEpPA 3JIEMEHTOB, HOMEPOB

rpynnsl 1 nepuoza. Ilepruoandyeckoe U3MEHEHUE CBOWMCTB 3JIEMEHTOB: pPaguyca aToma;

SHEPTrUM MOHM3ALMY; HIEKTPOOTPULIATENBHOCTU. [[pHUMHBI N3MEHEHUST METAJUINYECKUX

1 HEMETAJUIMYECKUX CBOMCTRB AJIEMEHTOB B TPYIIIAX U MEPUOaX, B TOM YUCIIE OOJIBIIINX

n cBepxOonpmux. 3HaueHue Ilepuoamyeckoro 3akoHa W Ilepuoauyeckoil CHUCTEMBI

xumuueckux sneMeHToB J[. M. MenpaeneeBa nid pa3BUTHS HAYKA W TOHUMAaHMS

XUMHUYECKOW KapTUHBI MUPA.

JlemoHcTpanuun

Paznuunbie BapuanThl Tabuilbl [leproanyeckoit CUCTEMbI XMMUYECKUX 2JIEMEHTOB
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J. 1. Menneneena.
OO0pasIel MPOCTHIX BEIMIECTB OKCUAOB M TUAPOKCHIOB dnemeHToB 11 meprona.

I[IpakTnyeckue 3aHATHSA

[IpakTueckoe 3austue 43. CocraieHue rpadguyeckux GopMya aTOMOB XUMHUYECKUX
AIIEMEHTOB.

[TpakTuyeckoe 3ausTre 44. [IporHo3upoBaHue BaIEHTHBIX BO3MOXKHOCTEH aTOMOB Ha
OCHOBE CTPOCHHS aTOMa

[TpakTuyeckoe 3ausTre 45. BrinonHeHue 3aaHuii Ha YCTAHOBJIEHUE 3aBUCUMOCTH
CBOWCTB aTOMOB XMMHUYECKHX 3JIEMEHTOB OT UX mosokenus B [L.T.

CamocrosiTesibHas padoTa

[TonroroBka npesenrtamnuu «Kusnb u gedarenbHocTsh J. . MenneneeBay.
[TonroroBka mokinana «3Ha4€HUE MEPUOTUYECKOTO 3aKOHA

PaboTa ¢ KOHCIEKTaMU 3aHATHI, Y4eOHOU U ClIEHMaIbHOM JIMTEPaTyPHI.

2.3. CTpoeHue BellecTBa

IlonsitTHe 0 XMMHYECKOM CBSI3M. THUIIBI XMMHMUYECKHUX CBS3€H: KOBAJICHTHAs, MOHHAs,
METAJUTNYECKas U BOJIOPOIHAS.

KoBajienTHasi xumuueckasi cBsi3b. J[Ba MexaHusma oOpa3oBaHUS OTOH CBSI3U:
O0OMEHHBIN 1 JIOHOPHO-AKIENTOPHBIN. OCHOBHBIC TTapaMeTPhl ATOTO TUIIA CBS3U: JIJINHA,
MPOYHOCTb, YIOJ CBSI3UM WJIM BaJICHTHBIM yroj. OCHOBHBIE CBOWCTBA KOBAJICHTHOM
CBSI3U: HACBIIICHHOCTb, MOJISIPU3YEMOCTh U MPOUYHOCTh. DJIEKTPOOTPULIATEIBLHOCTh M
KJIacCU(UKAIIUSI KOBAJICHTHBIX CBSI3E€H 1O 3TOMY IMPHU3HAKY: TOJISIPHAS W HEMOJsIpHas
KOBaJICHTHbIE CBsI3U. [lONSPHOCTH CBS3M M MOJSPHOCTH MOJIeKyJbl.  Crioco0
MepEeKpbIBaHUSL AJIEKTPOHHBIX OpOUTANICEH W KJacCU(UKAIUs KOBAJEHTHBIX CBSI3€U MO
ATOMY MPU3HAKY: G- U T-CBsI3U. KpaTHOCTh KOBAJICHTHBIX CBSA3EH U KiacCUPUKAIIMS UX
[0 DTOMY TIPU3HAKY: OJWHAPHBIC, JBOMHBIEC, TPOWHBIC, IMOIYTOpPHbIE. TUIBI
KPUCTAJUTMYECKUX PEIIETOK Yy BEIIECTB C OJTUM THUIIOM CBSI3U: aTOMHBIE U
MOJICKYJIsipHbIE. (DU3WYECKHE CBOWCTBA BEIIECTB C OJTUMU KPUCTALIMYECKUMU
pEIIETKAMH.

HNonnasi xumuyeckass cBs3b. KpaliHuil cilydaili KOBaJICHTHOM MOJISIPHOM CBS3H.
Mexanusm 00pa3oBaHusi HOHHOW CBsi3u. VIOHHBIE KPHUCTAUIMYECKUE PEUIETKA U
CBOMCTBA BEIIECTB C TAKUMU KPUCTAJLJIaMH.

Merta/inyeckass XuMH4Yeckasi CBsi3b. OcoObIii THUII XUMHYECKOM  CBSI3H,
CyLIECTBYIOIIMM B METa/ulaX M CIUlaBax. Ee OTIMYMS U CXOACTBO C KOBAJIEHTHOW M
MOHHOM CcBA3sMH. CBOMCTBA METAJUNIMUECKOU CBsI3U. MeTaNTMuecKue KpUCTalInYecKue
PEIIETKHA U CBOMCTBA BEIIECTB C TAKUMH KPUCTAJIAMHU.

Bogopoanasi xumudeckass cBfi3b. MexaHusm o00pa3oBaHusl TakoW cBsizu. Ee
KJIaccuUKaIUs: MEXKMOJICKYJISIpHasT M BHYTPUMOJICKYJISIpHAsT BOJOPOJHBIE CBSI3H.
MonekynsipHble KPUCTAUIMYECKUE PEIIETKU Ui 3TOro Tuma CBsI3U. Pu3nyeckue
CBOIMCTBA BEUIECTB C BOJOPOIAHOM CBsI3bI0. brosiornueckasi poiab BOJOPOIHBIX CBSI3EH B
OpraHu3alluy CTPYKTYp OMOMOJIMMEPOB.
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Ennnas npupona XMMHUYECKMX CBA3EH: HAJIWMYME PA3JIMYHBIX THUIIOB CBSI3€W B OJHOM
BEILECTBE, IEPEXO] OJHOIO TUIMA CBS3H B IPYTOMl U T.II.

JeMoHcTpanuu

Mopaenu MOJIEKyYJT pa3au4HOd apXUTEKTYPHI.

Mopenu 13 BO3AYIIHBIX HIAPOB MPOCTPAHCTBEHHOTO PACHOJIOXKEHUS Sp-, SP2-, SpP3-
rHOPHUIHBIX OpOUTAICH.

Mopnenn KpUCTAUIMYECKUX PEETOK paszauyHoro tuma. Monenun monexkyn JHK u
Oenka.

IIpakTnyeckune 3aHATHS

IIpakTnueckoe 3ansTue 46. BpIABICHHE CXOACTB M paA3IMYUN XUMUYECKOM CBA3HU
Pa3HBIX TUIIOB

IIpaktrnueckoe 3anstue 47. BpIsiBIeHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS
CamocrosiTesibHas padoTa

Cocrapnenue Tadbiuubl «Buabl XUMUYECKOH CBSA3H.

PaboTa ¢ KOHCIEKTaMU 3aHATHI, Y4eOHOU 1 CIIEMAaIbHOM JIMTEPaTypPHI.

2.4. Boaa. PacTBopbl. DJIeKTPOJUTHYECKAS TUCCOLMALUSA

IlonsiTne o pacrBopax. PU3NKO-XUMHUYECKas MPUPOJIA PACTBOPEHUS U PACTBOPOB.
B3anMozeiicTBue pacTBOPUTEIIS U PACTBOPEHHOT'O BEIIECTBA. PacTBOPUMOCTH BEILIECTB.
CriocoObl  BbIpa)KE€HUSI KOHIEHTPALlMM pPacTBOPOB: MAaccoBasl JI0JI1 PacTBOPEHHOIO
BelIeCTBa (IIPOLIEHTHAs ), MOJIIpHAsl.

Teopust 3JIEKTPOJUTHYECKON AMCCONUANMU. MEXaHW3M IUCCOLMALMU BEIIECTB C
pazIMYHBIMM THUIIAMH XUMHUYECKHX CBA3€d. BKilag pycCKMX Yy4YEHBIX B pa3BUTHE
NpeCTaBICHUH 00 3IeKTponuTHYecKo auccounanuu. OCHOBHBIE MOJIOKEHUSI TEOPUU
ANEKTPONUTHYECKON aucconranuu. CTENneHb JJIEKTPOJIUTHYECKONM IHUCCOLHALMU U
(bakTopsl ee 3aBUCUMOCTH. CUIIBHBIE U CPETHHUE DTIEKTPOJIUTHI.

Hucconnanuss Bonapl. Bopopoasslii  mokaszarens. Cpena  BOAHBIX — pacTBOPOB
ANEKTPOIUTOB. Peakuinn oOMeHa B BOJHBIX pacTBOPaXx 31€KTPOJIUTOB.

I'maposam3 kak oOMeHHBbIH mpoumecc. HeoOpaTuMblil TUAPOIU3 OPraHUYECKUX U
HEOPraHMYECKUX COEJUHEHUWH M €ro 3HAaYeHUEe B MPAKTUYECKOW NeSITeIbHOCTU
YeJ0BeKa.

Oo6patumbiii Tugponus coseir. Ctynendarsii ruaposn3. [IpakTudeckoe mpuUMEHEHUE
TUAPOJIN3A.

['uaponu3 opraHMueckux BewecTB (OETKOB, KHUPOB, YTJIEBOJOB, MOJIMHYKICOTHUIOB,
AT®) u ero Ouonoruveckoe u npakTuueckoe 3HaueHue. OMbUICHUE KUPOB. Peakius
ATEpUPUKALINN.

JleMoHcTpanuu

CpaBHEHHE SIEKTPOIPOBOAHOCTH PACTBOPOB JJIEKTPOJUTOB. CMEIIEHHE PAaBHOBECHUSA
JUCCOLIMAIIMKM CJIa0BbIX KUCHIOT. MHIUKATOphl M M3MEHEHHE WX OKPAaCKM B Pa3HbIX
cpenax. CepHOKUCBINA U (DepMEHTATUBHBIN THIPOJINU3 YIJIEBOIOB.

I'unponus kapOoHATOB, CyNb(ATOB M CHUIMKATOB IIEJIOYHBIX METAJUIOB; HHUTPATOB
ceunua (II) nam uuHKa, XJI0pH1a AMMOHUS.
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IlonsiTue o0 paucnmepcHbIX cucremax. Kiaccudukanus TUCTIEPCHBIX CHUCTEM B
3aBUCUMOCTH OT arperaTHOTO COCTOSHUS TUCTIEPCUOHHON CPEIbl U IUCTIEPCHOM (asbl, a
TaK)Xe MO pa3Mepy WX 4acTull. [ pyOoaucrepcHbIE CHCTEMBI: SMYJIbCUU U CYCIICH3UHU.
ToHKOIUCTIEPCHBIE CUCTEMBI: KOJUTOUIAHBIC (301U U Ielii) U UCTUHHBIE (MOJEKYJISIPHBIE,
MOJICKYJISPHO-HOHHBIE W WOHHBIE). Dddext Tunmana. Koarynsamus B KOJUTOMTHBIX
pactBopax. CHuHEpe3uC B remsix.

3Ha4YeHUE JUCIIEPCHBIX CHUCTEM B KMBOU M HEKMBOM MPUPOJIE U MPAKTUUECKON KU3HU
YeJIOBEKa. OMYJIbCUU W CYCIEH3UM B CTPOUTEIBCTBE, MUILEBOM W MEAUIUHCKON
IPOMBIIIJIEHHOCTH, KOCMETHKE. buosiornueckne, MEIMIIMHCKUE M TEXHOJOTHYECKHE
30Jid. 3HAUYEHHWE TeJiedl B OpraHu3alluy JKUBOM MaTepuu. buosiormyeckue, MUILEBBIE,
MEIUIMHCKHE, KocMeTnyeckue renu. CuHepesuc Kak (akTop, ONpeaessiomuidl CpoK
TOJIHOCTH TPOIYKIIMU Ha OCHOBe reneil. CBepThIBaHHWE KPOBH KakK OHOJOTMYECKUUN
CUHEPE3UC, €T0 3HAUCHUE.

JleMoHcTpanuu

Bupl nucnepcHbIX CUCTEM U UX XapaKTEepPHbIE TPU3HAKHY.

[IpoxoxkaeHue Jjyda cBeTa uepe3 KOJJIOMAHBIE W MCTHUHHBIE pacTBOphl (3 dekt
Tunmans).

IpakTnueckue 3aHATHUS

[Ipaktrueckoe 3anstue 48. Pa3znenenue cmeceit

[IpakTueckoe 3ansatue 49. O4UnCcTKa MOBaApPEHHOU COJN

[IpakTnueckoe 3anstue 50. BUbl AMCIIEPCHBIX CUCTEM.

IIpakTueckoe 3ansitue S51. [Ipurorosinenne pacTBopa 3aJaHHON KOHLIEHTPALIMU
[IpakTueckoe 3anstue 52. McnpiTaHue pacTBOPOB MHIUKATOPAMU

[IpakTueckoe 3ansTre 53. CocTaBIEHHE COKPAIICHHBIX HOHHBIX YPABHEHUM.
[IpakTueckoe 3ansitue 54. OnpeneneHue Tua ruApoIn3a Coiu

CamocrosiTesibHas padoTa

[TonroroBka npe3eHTanuu «/IucnepcHble CUCTEMBDY.

PaboTa ¢ KOHCIEKTaMU 3aHATHI, Y4eOHOU U CHIEUaIbHOM JIMTEpaTyphl.

2.5. XuMH4ecKue peakunuu

Kaaccupukanus XuMHYECKMX pPeaKUuil B OpPraHNYE€CKON U HEOPraHUYECKOW XUMHH.
[Tonsitue o xumudeckoi peakiuu. Peaknuu, uaymnme 6€3 M3MEHEHHUS] Ka4eCTBEHHOTO
COCTaBa BEILECTB: AJUIOTPONU3ALMS U U30Mepu3alus. Peakiuu, uaymue ¢ "3SMEHEHUEM
COCTaBa BEILIECTB: MO YHUCIY M XapakTepy pearupyrommx U o0pa3yloIuXcsl BEIIECTB
(pasnosxeHusi, COeTMHEHUS, 3aMEIIeHHsI, 0OMEHA); 110 U3MEHEHHUIO CTEIIEHEH OKUCIIECHUS
AJIEMEHTOB; TI0 TeIIoBOMY 3(dekTy (3K30- W dHAOTepMUYECKue); 1o ¢aze (romo- u
reTepOreHHbIC); TI0 HampaBlieHHI0 (oOpaTUMbIe U HEOOpPATUMBIE); MO HCIOIb30BAHHUIO
KaTanu3aropa (KaTaIUTUYECKHE W HEKATAIUTHUYECKUE); IO MEXaHU3MY (paJuKalbHBIE,
MOJIEKYJISIPHBIE U HOHHBIE).

BeposiTHOCTH NpOTeKAHNA XUMHYECKUX peaKuuil. BHyTpeHHsS SHEPTUs, SHTAIbIIHU.
Ternnooit a3 ekt xumuueckux peakuil. Tepmoxumudeckue ypasHeHusi. CtannapTHas
SHTANBIMUS peakuuid u oOpa3zoBanusa BemlecTB. 3akoH I'. U. T'ecca u ero cnenctBus.
DHTpONuA.
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Cxopocth xumu4ecknx peakumid. [Tonsatue o ckopoctu peakiuii. CKOpocTb TOMO- U
TeTEPOreHHOM peakuuu. OHeprus akTuBauuu. DakTophl, BIMSIOIIKE HA CKOPOCTh
xumudeckoil peakuuu. [Ipupona pearupyromux Bemects. TemnepaTtypa (3akoH Bant—
l'odpda). Konmentpanus. Karammzatopsl m KaTaim3: TOMO- M TETEPOTEHHBIN, WX
MexaHu3Mbl. DEpMEHTBHl, KX CpPaBHEHHE C HEOPraHMYECKUMHU KaTalM3aToOpamu.
3aBUCUMOCTh CKOPOCTH PEAKUUU OT MOBEPXHOCTH CONPUKOCHOBEHHS PEArUpyFOLINUX
BEILIECTB.

O0paTuMocTL XMMHYECKHX peakuuil. Xumuueckoe paBHoBecue. lloHsiTe O
XUMHAYECKOM paBHOBECHU. PaBHOBECHBIE KOHLIEHTPALMH. JJMHAMUYHOCTE XUMHUYECKOTO
paBHOBecusaA. DakToppl, BIMAKOIIKE HAa CMEIICHUE PABHOBECHUS: KOHILICHTPALMS,
nasieHue, remneparypa (npuniun Jle [larense).

JleMoHCTpanuu

[IpeBpamienue kpacHoro ¢ocdopa B Oenblil; KUCIOpoga B 030H. Mojenu OyTtaHa u
n3o0yTaHa.

Peaknuu, waymme c oOpa3oBaHMEM OcCajKa, ra3a W BOJbI; CBOWCTBA METAJLIOB,
OKHCIICHHE AJIBJIETU/IA B KUCJIOTY U CIIMPTA B AJIbJCTH/I.

Peakunu ropenus.

B3anmonelicTBue IHMHKAa C pAacTBOPAMHU COJIIHOM M CEPHOM KHCIOT IIPU Pa3HBIX
TEMIIEPATYpax, Pa3HbIX KOHLEHTPALMAX COJIIHOW KHCIIOTHI; PAa3j0KEHUE IEPOKCHIA
KHCIIOpoJia ¢ MmoMolplo okcuga mapranua (IV), xaramassl CeIporo Msca U ChIpOTO
KapToders.

B3auMogeiicTBue IMHKA pa3IMyHON TOBEPXHOCTH (MOpPOIIKA, TMBUIH, TPaHyl) C
KUCJIOTOM. MOAeNb «KUIIAIIETO CIOSD.

Cwmemenue paBHoBecus B cucteme: Fe3+ + 3 CNS- «— — Fe(CNS)3; oMmblieHHE )XKUPOB,
peakiuu dTepuduKaImu.

3aBUCUMOCTb CTEIIEHU 3JIEKTPOJIUTHYECKON JHCCOLUMALMU YKCYCHOW KHCJIOTBI OT
paz0aBieHUsI.

CpaBnenue csorictB 0,1 H pacTBOpOB CepHON M CEPHUCTOM KHCIOT; MypPaBbUHOU WU
YKCYCHOM KUCJOT; TUAPOKCHUJIOB JIUTHS, HATPUS U KA.
OKHCINTETBHO-BOCCTAHOBUTE/IbHbIC PEAKIHHU. DIEKTPOXUMUYECKUE TTPOLIECCHI
OKHUCIUTENBPHO-BOCCTAHOBUTENbHBIE peaknu. CTeneHb OKUCIeHus1. BoccraHoBuTem
N oxucnourenu. OKUCIEHHE W BOCCTAHOBJIEHWE. BaKHeWIINEe OKUCIUTENN W
BOCCTAHOBUTEIIH.

Krnaccudukanuys oKucanTeIbHO-BOCCTAHOBUTEIBHBIX peakiuil. Peakimu MexxaToMHOTO
U MEXMOJEKYJISIPHOTO OKHCIIEHUSI-BOCCTAHOBIICHUS. Peakunu BHYTPHUMOJIEKYJISIPHOTO
OKHCJIEHUSI-BOCCTAHOBJICHHUS. Peaknun CaMOOKHCJIEHHSI-CAMOBOCCTAHOBJICHUS
(AMCTIPOTIOPIMOHUPOBAHHS ).

Metonbl COCTAaBJIEHHUS YPABHEHUN OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX PEaKLUM.
Meton »snektpoHHOro OanaHca. BrausiHue cpeabl Ha NpPOTEKaHHE OKHUCIUTENIBHO-
BOCCTAHOBUTEJBHBIX MPOLIECCOB.

JJIEKTPOJIM3  PACcIUlaBOB M BOJHBIX PAcTBOPOB  3yeKTposuToB. [Iponeccsl,
MIPOUCXOAIINE HA KAaTOAE M aHOAE. YPABHEHMUS DIJIEKTPOXMMHMUYECKHX IIPOLECCOB.
DJIEKTPOJIM3 BOJHBIX PACTBOPOB C WMHEPTHBIMHU DJIEKTPOAAMH. ODJIEKTPOJIH3 BOJHBIX
PacTBOPOB € PAaCTBOPUMBIMH 3JIEKTpoJaMu. [IpakTnyeckoe npuMeHEHUE IIEKTPOIIN3A.
JleMoHCcTpanuu
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BoccranoBienue nuxpomara kanus quHkoMm. BoccrtanoBnenue okcuaa meau (II) yrmem
U BOIOpoAOM. BoccraHoBieHME — guXpomaTa — KalMs — ATHWIOBBIM  CHUPTOM.
OxucuTenpHble CBOMCTBA a30THOW KUCIOTHI. OKHUCIMTENIBHBIE CBOWCTBA JUXpOMaTa
kanusi. ['anpBaHnYeCKUe 3JEMEHTHI U OaTapelKu. DJIEKTPOIN3 pacTBOpa XJIOPUIa METU
(11).

IIpakTH4Yeckue 3aHATHS

[Ipaktuueckoe 3anstue 55. Peakuuu, uayume ¢ oOpa3oBaHueM 0CaiKa, T'a3a WA BOJIbI,
IUIsl OpPTaHUYECKUX U HEOPTaHUYECKUX BEILECTB

[IpakTuueckoe 3ansaTHES6. AHANKU3 BIUSHUSA Pa3IUYHBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOU peakuuu

[IpakTuueckoe 3ansTe 57. BoisiBiaeHUE BIUSHUS PA3IMYHbIX (PAKTOPOB HAa CMEIIICHUE
XUMHYECKOTO PaBHOBECHS

[IpakTueckoe 3ansATre 58. Penienue 3a1a4 Ha CKOPOCTh XUMUYECKON PEAKIIUU
[IpakTueckoe 3ansaTue 59. Pemenne 3a1a4 Ha CMENIEHNE XUMAYECKOTO PAaBHOBECHS
[TpakTueckoe 3ansitue 60. PaccranoBka ko3 dunrentor 8 OBP metonom
AJIEKTPOHHOTO OajaHca.

[IpakTueckoe 3ansatue 61. Pemenue 3axa4d Ha onpeeneHne KaToAHbIX U aHOAHBIX
ITPOLIECCOB.

CamocrosiTesibHas padoTa

Cocranenue Tabnuibl «Knaccupukaimss XuMUYECKUX PEaKIuiy.
[Toxroroska nokiiana «'MaApoOIU3 U €ro 3HAYCHUE.

[ToaroroBka npe3eHTanuu «JIEKTPOJIU3 U €T0 3HAUCHUEY

PaboTa ¢ kOHCTIEKTaMU 3aHATHH, Y4eOHON U CIIEIUAIbHON JIUTEPaTyPhI.

2.6. BeniecTBa M X CBOMCTBA.

Kanaccupukanusa HeopraHuvyecKux BemiecTB. [IpocTeie M CIIOXKHBIE BEIECTBA.
Okcuapl, ux wiaccudukamus. ['uapokcuabl (OCHOBaHUS, KHUCIOPOJACOJEPHKAIIUE
KUCJIOTHI, aM(poTepHble TUAPOKCUAbI). Kucnorel, ux knaccudukamnus. OCHOBaHMS, UX
kiaccudukanus. Cou cpelHue, KUCIIbIe, OCHOOBHBIE U KOMILICKCHBIE.

MeTtasibl. [lonoxeHre METaIIoB B IEPUOANIECKON CUCTEME U OCOOCHHOCTU CTPOEHUS
nx atoMoB. IIpocThie BelecTBa — METAIUIBI: CTPOCHUE KPUCTAIUIOB U METAJIINYECKast
XuMH4eckasi cBsa3b. O0mme pu3ndecKkue CBOMCTBA METAIIIOB M UX BOCCTAHOBUTEIIbHBIC
CBOMCTBA: B3aMMOJICCTBHE C HEMETa/NIaMH (KHCJIOPOJIOM, TaJloTeHaMHU, CEpOi, a30TOM,
BOJIOPOJOM), BOJOM, KHUCJIOTaMH, PACTBOpaMH COJiel, OpPraHWYEeCKHMH BEIIECTBaAMHU
(cnmupramu, TanoreHajgkaHaMu, (EHOJIOM, KHCIOTaMmH), meaodamMu. OKcuapl U
TUJIPOKCUALI META/UIOB. 3aBHCHUMOCTh CBOMCTB OTHX COCIUHEHHUM OT CTerneHeu
OKHCJICHUS METAJIJIOB. 3HAYCHUE METAJVIOB B IMIPUPO/IC U )KU3HU OPTraHU3MOB.

Koppo3us METAJIJIOB. ITonsTHe KOpPpO3UH. XuMHUYECKast KOpPpO3Hsl.
DnexkTpoxuMuueckas kopposusi. CriocoObl 3aIIUTh METAIUIOB OT KOPPO3UHU.

OO0mme cmoco0bI MOJy4eHUs1 MeTa/LI0B. MeTtamuisl B nipuponae. MeTtamtyprus u ee
BUJBI: TUPO-, THAPO- U DJIEKTPOMETAILTYPTHsl. DJICKTPOJIU3 PaCIUIaBOB M PACTBOPOB
COEJIMHEHU METAJIJIOB U €r0 MPAKTUYECKOE 3HAYCHHUE.
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Hemeramusbl. Ilonoxenne nemertannoB B Ilepuoanueckoit cucteme, 0COOCHHOCTH
CTPOEHHUSA UX aTOMOB. DJIEKTPOOTPULATEIBHOCTD.

brnaropoansle raspl. OJEKTPOHHOE CTPOECHHE AaTOMOB OJaropoJHbIX Ta30B U
O0COOCHHOCTH MX XUMUYECKUX U (PU3HMUECKUX CBOUCTB.

Hemeramisr — mnpoctele BemiecTBa. X aroMHOE M MOJIEKYJSIPHOE CTPOCHHE HX.
Amnorponus. XHMHYECKHe CBOHMCTBA HeMeTaJ10B. OKHCIHUTEIbHBIE CBOMCTBA!
B3aUMOJEHCTBUE C METaJUIaMH, BOJOPOJOM, MEHEE BJIEKTPOOTPUIATEIbHBIMU
HEMETAJUIAMH, HEKOTOPBIMHU CJIO0KHBIMHU BEIIECTBAMH. BOCCTaHOBUTENBHBIE CBOWMCTBA
HEMETAJUIOB B peakIusX ¢ GTopoM,

KHCIIOPOJIOM, CJIOKHBIMH BELIECTBAMU — OKUCIUTENSIMU (a30THOM U CEpHOM
KHCJIOTaMH

u ap.).

JleMoHCTpanuu

Komneknusa «Knaccupukanuss HEOpraHMYeCKUX BEUIECTB» M 00pa3Lbl MpeACTaBUTEICH
KJIACCOB.

Komnekuusa «Knaccudukaiuss opraHM4ecKuX BeEIIECTB» W 00pa3lbl MpeacTaBUTENECH
KJIACCOB.

Mopenu KpUCTAIUINYECKUX PEMIETOK METAJLIIOB.

Komnnekuus MeTamioB ¢ pa3HbIMU (PU3MUECKUMHU CBOMCTBAMH.

B3auMopeiicTBue nuTHSA, HATpUs, MarHusi M JKejle3a C KHUCIOPOJIOM; IIEIOYHBIX
METAJJIOB C BOJOH, crUpTamu, (EHOJOM; LMHKA C pacTBOpPAaMHU COJSHOW U CEpHOU
KHUCJIOT; HATPUS C CEPOH; allOMUHUSA C MOJI0M; JKelle3a ¢ PaCTBOPOM MEIHOIO KyIopoca;
QIFOMUHUS C PaCTBOPOM €IKOT0 HaTpa.

Oxcuzbl ¥ THAPOKCUIBI XpOMa.

Koppo3ust MeTaiuioB B 3aBUCUMOCTH OT YCIIOBHUU.

3amuTa METAJJIOB OT KOPPO3MU: OO0pas3lbl «HEP’KABEEK», 3ALIUTHBIX MOKPBITHI.
Komnexuwms pyn.

DIIEKTPOIU3 pACTBOPOB COJICH.

Mogenu KpUCTANTMYECKUX PEIIeTOK Moja, anMasa, rpadura. Amnorponus ¢ocdopa,
Cepbl, KUCIOpOAa.

B3aumopeiicTBre BOJIOpOAa ¢ KUCIOPOAOM; CYPbMBI C XJIOPOM; HATPHS C HOAOM; XJIOpa
C pacTBOpOM Opomujaa Kajaus; XJOPHONU M CEPOBOJOPOIHON BOIBI, OOECIBEUMBAHUE
OpOMHOI BOJIbI 3TUJICHOM WJIA alleTHIICHOM.

OcCHOBHBIEC KJIACChI HEOPraHUYECKMX M OPraHM4YecKHX coeJlMHeHuil. BogoponHbie
COeIMHEHHs HeMeTaJUIoB. [loaydeHrne aMMuaka v XJ0poBOJIOPOIa CHHTE30M

N kocBeHHO. ®Pusmueckue cBoilcTBa. OTHOIIEHHE K BOJE: KHUCIOTHO-OCHOBHBIC
CBONCTBA.

Oxcubl M aHTUIPHUIBI KapOOHOBBIX KUCIIOT. Hecomeobpasyromniume u coieoopas3yrorime
okcuanpl. KwucimoTrHble okcuabl, uXx cBoMcTBa. OCHOOBHBIE OKCHIBI, MX CBOMCTBA.
AM@oTepHbie OKCUABI, UX CBOWCTBA. 3aBHUCUMOCTb CBOMCTB OKCHJIOB METAJJIOB OT
CTENEHU OKHUCIEHUS. AHTUAPUIBI KapOOHOBBIX KHUCJIOT KaK AaHAJIOTM KHUCJIOTHBIX
OKCH/JIOB.

Kucaorbsl oprannueckue u  Heopranmdeckue. Kucnorel B cBere  Teopuu
ANEKTPONUTUYECKON Jaucconranuu. KucimoTel B CBET€ NPOTOIUMTUYECKOW TEOPHH.
Knaccudukanus opraHmueckiux U HEOPTraHMYECKUX KUCIOoT. OOIue cBOMCTBA KUCIIOT:
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B3aMMO/ICHCTBUE OPTAHUYECKUX U HEOPTaHUUECKUX KHUCJIOT C METajlaMy, OCHOOBHBIMU
U aM(OTEpHBIMH OKCHJIAMHU U THAPOKCUAAMH, COJIIMU, 00pa30BaHUE CIIOKHBIX 3(PHUPOB.
OcoOeHHOCTH CBOMCTB KOHIICHTPUPOBAHHOM CEPHOU U a30THOM KUCTIOT.

OcHoBaHusl opraHuyeckue U Heopranumyeckue. OCHOBaHMSI B CBETE€ TEOPUU
ANEKTPONIUTHYECKON Auccormanuu. OCHOBaHUSI B CBETE MPOTOJUTHUECKON TEOPHHU.
Knaccudukanus opraHU4ecKuX 1 HEOPTAaHMUECKUX OCHOBAHMA. XUMUYECKHUE CBOMCTBA
miesioue M HepacTBOPUMBIX OCHOBaHMM. CBoOWCTBa OECKHCIOPOIHBIX OCHOBAHUIA:
aMMHaKa 1 aMUHOB. B3auMHOE BIIMSIHUE aTOMOB B MOJIEKYJIE aHWJIWHA.

AM{oTepHble oOpraHuYecKkWe M HeOpraHu4veckue coeauHeHusi. AmdorepHbie
OCHOBAHMSI B CBETE MPOTOIUTHUECKOU TeOprH. AMPOTEPHOCTh OKCUOB U THIPOKCHIOB
NEPEXOIHBIX METAJUIOB: B3aUMOJECHCTBHUE C KUCIOTAMU U IIEJTOYAMM.

Counu. Knaccudukanust 1 xumuuecke cBoiicTBa cojieil. OCOOEHHOCTH CBOMCTB COJIei
OpraHUYECKUX U HEOPTaHUYECKUX KHUCIIOT.

I'eneTnueckass CBfAI3b MEXKIY KJIAaCCaMM OPraHUYECKHX M HEOPraHMYECKHUX
COCTMHEHU.

[ToHsiTHE O TEHETHMYECKOW CBA3M W TEHETUYECKUX psAaaXx B HEOPraHUYECKOW U
opraHuueckoil xumuu. ['eneTnueckue psabl MeTalla (Ha MpUMEpPE KalbIUs U Keje3a),
HeMeTaia (Cepbl U KPEMHHUSI), IEPEXOTHOTO deMeHTa (1uHKa). ['eHeTnyeckue psjbl U
TE€HETUYEeCKas CBsI3b B OPraHUYeCKOW XUMHUU. ENMHCTBO MUpa BEIIECTB.

JleMoHCTpanuu

Komnexkium KUCIOTHBIX, OCHOBHBIX M aM(OTEpPHBIX OKCHJIIOB, JEMOHCTpAIMS HUX
CBONCTB.

B3anmoneiicTBUe KOHUEHTPUPOBAHHBIX A30THOM M CEPHOM KHCIOT, a TaKkKe
pa30aBIEHHOMN a30THOM KUCJIOTHI C MEJIBIO.

Peakiust «cepeOpsiHOTO 3epKasnay NIt MypaBbHHOM KUCIIOTHI.

B3auMogeiicTBue pacTBOpa THAPOKCHIA HATPUS C KUCIOTHBIMU OKCHUIAMU (OKCHUIOM
docdopa (V)), amboTepHbIMU THAPOKCUIAMU (THAPOKCUIOM ITUHKA).

B3auMmopeiicTBue amMmuaka ¢ XJIOPOBOAOPOJIOM W BOAON. AHAJOTHUYHO JJIsi METHII-
aMHHa.

B3auMoelicTBHe aMUHOKHUCIIOT ¢ KUCIIOTaMH U IETIOYaMH.

IIpakTHyeckue 3aHATHS

[IpakTrueckoe 3aHdaThEe 62. AHanW3 3aBUCUMOCTHA HAaXOXKJICHUS METajla B MPUPOJE OT
AKTUBHOCTU MeTaljia

[Ipaktruueckoe 3ansTue 63. Beibop cocoba mogyueHus MeTamia OT €ro akTUBHOCTH.
[Ipaktuueckoe 3ansaTue 64. AHAIN3 AITIOTPOMHBIX MOAU(PUKAIINN HEMETAIOB
[TpakTuueckoe 3ansitue 65. OnpeaeneHne BEIECTB pa3INnYHbIX KJIACCOB.

[Ipaktrueckoe 3ansTre 66. M3ydyeHrne CBONCTB KUCIOT

[Ipaktrnueckoe 3ansTre 67. M3ydyeHne cBOWCTB OCHOBAaHUI

ITpakTdeckoe 3anstue 68. BeisiBienne amporepaoctu AL(OH)3

[IpakTnueckoe 3anstue 69. M3yueHnue cBOMCTB coneit

[Ipaktuueckoe 3ansitue 70. MiumrocTpanusi T€HETHYECKOW CBSA3M HEOPraHUYECKUX
COE€IMHEHUN
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CamocrosiTesibHasi padoTa

CocraBnenue Tadbimubl «CBONCTBAa METAJIOBY.

CocraBnenue Tadbimubl «CBONCTBa HEMETAIIOBY.

Cocrapnenue Tadimibl «CBONCTBA Pa3IUYHBIX KJIACCOB BELIECTBY.
CocTtaBieHue 1IenoYeK MpeBpalieHH HEOPTraHMUECKUX BEIIECTB.
PaboTa ¢ KOHCIEKTaMU 3aHATHI, Y4EOHOW U ClIEHMAaIbHOM JIMTEPATYPHI.

2.7. Xumus 3J1eMEeHTOB
dneMeHThl IA-rpynnsl. llenounbie MeTajuibl. O011as XapaKTepUCTUKA IIETOYHBIX
METaJJIOB HA OCHOBaHUU MoJIoxkeHUs B [lepuoaunueckoii cucrteme anementos /1. W.
MenneneeBam  crpoeHus atoMoB. [lonydenue, puzndeckne 1 XUMUYECKHE CBONCTBA
HIEJIOYHBIX METAJIIIOB. KaTHOHBI 1IETOYHBIX METAJUIOB KaK BAKHEHIIIAsT XMMUYECKAs
(dhopma UX CyIIeCTBOBaHMS, PETYIATUBHAS POJIb KATHOHOB KaJlus W HATPUS B KUBOU
kieTke. [IpupoaHbie coequHeHNsT HATPUS U Kajus, UX 3HaYCHHUE.
JueMeHThI ITA-rpynnel. O0mas XapaKTepuCcTHKA ET0YHO3EeMeJIbHbIX METAJLVI0OB
Y MarHusg Ha OCHOBaHUU moJioxkeHus B [lepuoanueckoint cucreme anemenToB /. 1.
MenpeneeBa u ctpoeHust aToMoB. Kanbiuii, ero noiayyeHue, Gu3nuecKue u
XAMUYECKHE CBOMCTBA. BakHele CoeIMHEHNS KaJabIUs, UX 3HAYCHUE U
npumeHeHue. Kanpuuii B mpupoje, ero OMoJoruyeckast poJib.
AIOMUHMMA. XapaKTEPHUCTUKA ATIOMUHUS HA OCHOBaHUU TOJIOKECHUS B
[Tepnonnueckont cucreme anemeHToB . 1. Menaeneesa u ctpoeHus aroma.
[Tonydenue, puznvecKue U XUMHUUECKHE CBOMCTBA aToMUHUA. BaxkHeime
COCIMHCHUS ATFOMUHUSA, UX CBOMCTBA, 3HAYCHUE U TpuMeHeHue. [Ipupoiabie
COCIMHCHUS AITFOMUHMUSA.
Yriaepoa u kpemHuii. O01as xapakTepUCTHKA HA OCHOBAaHUHU HX TTOJIOKECHHS B
ITepuoanueckoit cucreme 1. 1. MenneneeBa u crpoenus aroma. [IpocTeie BemecTna,
00pa3oBaHHbIC ATUMHU dIeMeHTaMU. OKCUbI U TUPOKCUIBI YTIEPO1a U KPEMHUS.
Baxxneimue conu yroibHOM U KpEMHUEBOM KUCIOT. CUIIMKAaTHAS! IPOMBIILIJIEHHOCTb.
I'agorensl. O01as xapakTepUCTUKA FaJIOTEHOB HA OCHOBAaHUU WX TIOJIOKEHUS B
[Tepunoanueckoit cucreme anemeHToB . . MenaeneeBa u cTpoeHUs: aTOMOB. ["aJIoreHbl
— MPOCTHIC BEUIECTBA: CTPOCHUE MOJIEKYJI, XUMUYECKUE CBOMCTBA, OJYUYECHUE U
npuMeHeHue. Baxknenme cCoeIMHeHUs rajlor€HOB, NX CBOMCTBA, 3HAYEHUE U
npuMeHeHnue. ['amorensl B mpupojie. buonornyeckas posib rajJoreHoB.
Xaabkorenbl. O01Ias XapaKTepUCTUKA XAJIbKOI€HOB Ha OCHOBAHUH HX TTOJIOKCHUS B
[Tepnonnueckon cucreme anemenToB /. 1. Menaeneesa u cTpoeHust aTOMOB.
XaJlbKOre€Hbl — MPOCTHIE BellecTBa. AJioTponus. CTpoeHUE MOJIEKY aJUTOTPOITHBIX
Moaudukamuii 1 uX cBoiicTBa. [lomyueHne u npuMeHeHNe KUCIOPOIa U CEPHI.
XaJIbKOT€HBI B IPUPOJIE, UX OMOJIOTHYECKAs POJIb.
DuieMmeHThl VA-rpynnbl. O01mast xapakTepruCcTHKa dI€MEHTOB 3TOM TPYMIIBI HA
OCHOBaHMWM X NoJ0KeHUS B [leprnoanueckoii cucreme aneMeHToB 1. . Menneneesa u
cTpoeHust aToMOB. CTpOEHUE MOJIEKYJIbI a30Ta U aJZIOTPOITHBIX MOAUUKAIIUN
dbocdopa, ux puzuveckue 1  XUMHUYECKHE CBOMCTBA. BoopoiHbIe coeTMHEHUS
anemeHTOB VA-rpynnbsl. Okcujibl a3o0ta 1 (hochopa, COOTBETCTBYIOUIUE UM KUCIIOTHI.
Conu 3tux xkucioT. CBoMCTBa KUCIOPOAHBIX COeTMHEHMM a30Ta U ocdopa, ux
3Ha4YeHUe U mpuMeHeHue. A3ot u pocdop B npupoe, ux Ouogorudeckas poib.
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Ocob6ennoctu crpoeHusi atoMoB d-3;emenToB (I1B-VIIIB-rpynm). Mens, nuHK, XpoM,
JKCJIC30, MapraHell Kak IMpOCThIC BCIICCTBA, UX (1)1/131/1%01@16 1 XUMHUYECKHE CBOMCTBA.
Ha-XO)KI[eHI/Ie 9TUX MCTAJJIOB B IIPUPOJALC, UX IMOJYHYCHUC U 3HAYCHUC. COCI[I/IHGHI/IH d-
9JICMCHTOB C Pa3JIMYHbIMU CTCIICHAMU OKHUCJICHHA. XapaKTep OKCHJIO0B U THAPOKCHIOB
ATUX 3JIEMEHTOB B 3aBHCUMOCTH OT CTENIEHU OKHCIICHHS MeTaJlIa.

JeMoHcTpanuu

Konnekunu npocTeIX BelecTs, 00pa30BaHHBIX 3JIEMEHTAMHU PA3IMUHBIX JIEKTPOHHBIX
CEMEHCTB.

Konnekunyu MuHEpanaoB U TOPHBIX MOPOJ.

[TosrydyeHune annoTponHbIX MoAu(UKAIMN KUCIIOpoaa, cepbl, pocdopa.

XUMHYECKHE CBOMCTBA BOIOPOA, KUCIOPOa, cepbl, pochopa, raioreHoB, yriaepoaa.
Oxcunpl cepsl, a30Ta, yriiepoa, XKejes3a, Mapraiia, MeIu ¢ pa3jIndHbIMUA CTEIICHAMU
OKHCJIEHUS, X CBOICTBA.

I'mapokcuasl cepbl, XpoMa, Mapraiia, xees3a, MeI, aTIOMUHUS U IUHKA, UX
IMOJIY4YCHUC U XUMHYCCKNC CBOMCTBA.

2.8. XuMus B KU3HH 001IeCTBA

XuMusi ¥ NPOU3BOACTBO. XMMUUYECKAs MPOMBIIIJICHHOCTh U XUMHUYECKUE TEXHOJIOTHHU.
CoIpbe 111 XUMUYECKON MPOMBINUICHHOCTH. Boga B XMMHUUYECKOW MPOMBIILJICHHOCTH.
OHeprusi Jid XUMHYECKOro IPOM3BOACTBA. HayuHble NOPUHLIMIOBI XUMHYECKOTO
MPOM3BOJICTBA. 3alllUTa OKPYXKAIOIIeH Cpelbl W OXpaHa TpyJa MpU XUMHUUYECKOM
npousBojcTBe. (OCHOBHBIE CTaAUM XUMHUYECKOro Tmpou3BojcTtBa. (CpaBHEHUE
MPOM3BOJICTBA aMMHAKa U METAHOJIA.

XUMHA B CeJIbCKOM XO035IliCTBe. XUMHU3AIUs CEIILCKOTO XO35MCTBA U €€ HAIIPABJICHUS.
Pactenus ¥ mouBa, MOYBEHHBINM MOTJONMIAIONIMNA KOMIUJIEKC. YJIOOpeHHS U HX
Kiaccuukanua. XUMHYECKHE CpEACTBA 3allUThl  pacTeHuid. OTpullaTesbHbIE
MOCJEACTBUSI MPUMEHEHUsT TEeCTUUMIOB U  Ooppba ¢  HuMmH. XUMHU3AIUA
YKUBOTHOBO/ICTBA.

Xumust ¥ IKoJOrusi. XHMMHYECKOE 3arpsa3HEHUE OKpykawomen cpeapl. OxpaHa
rugpocPepsl OT XUMHUECKOro 3arpsisHeHus. OxpaHa TMOYBBI OT XHUMHYECKOIO
3arpsisHeHus. OxpaHa atMocdepbl OT XUMHUYECKoro 3arpsisHeHus. Oxpana (uopsl u
(hayHBI OT XUMHYECKOT'0 3arpsI3HCHHS. BUOTEXHOIOTHS U TeHHAas] HHKCHEPHSI.

XHuMHMSI M IOBCEHEBHAS KM3Hb YeoBeKa. JloManiHsasa arnteka. MoIue U YUCTAIIME
cpeactBa. CpencrBa 00pHOBI ¢ OBITOBBIMH HacEKOMBIMH. CpelicTBa JIMYHOW TUTHEHBI U
KOCMETUKH. XHUMHUS W TUla. MapKUpPOBKM YIMAKOBOK MHILNEBHIX W TUTHEHUYECKHUX
MPOAYKTOB U YMEHHE HUX 4YUTaTh. OKOJIOTUS JKWIHINIA. XUMHUS U TEHETHKA
YEJI0BEKA.

JlemoHcTpanuun

Mogenu mnpou3BOJICTBA CEPHOM KHUCIOTHI M ammuaka. Kosiekuus yaoOpeHui u
MECTULIUJIOB.

OGpa31ibl cpeacTB OBITOBOM XMMHUU U JICKAPCTBEHHBIX MPEMapaToB.

O3HaKOMJICHHE C KOJUICKIIMEH y00pEHUM U MIECTUITUIOB.

O3HakomiieHHEe ¢ 00pa3liaMu CpesICTB OBITOBOM XMMHUH U JIEKAPCTBEHHBIX MPENAPATOB.
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IIpuMmepHbIe TeMbI peepaToB (10KJIAI0B)

CoBpeMeHHbIE METOIbI 00€33apa’KUBAHUS BOJIBI.

N3oTonkl BOgOpOaa.

['pyOonucriepcHble  CHUCTEMBI, WX KiIacCH(PHKAIMS W HWCIOJIb30BaHHE B
po(heCCUOHATTLHON e TSIIEHOCTH.

PacTBopb! BOKpyT Hac. THITBI paCTBOPOB.

Hcnonp30BaHne MUHEPATBHBIX KUCIOT HA IPEIMPHUATHSIX PA3IHIHOTO MPOQUIISL.
OKCcHJIBI M COJIM KaK CTPOUTENIbHBIE MaTEPHUAIIbI.

Peakumu ropeHust Ha TPOU3BOJICTBE U B OBITY.

DIEKTPOJIU3 PACTBOPOB AJIEKTPOIUTOB.

[IpakTrueckoe MpuMEHEHHUE AIICKTPOIH3a: padhuHUPOBAHHUE, TaTbBAHOILIACTHKA,
raJbBaHOCTETHSI.

Koppo3ust MeTaioB U ciocoObl 3aIUTH OT KOPPO3HUH.

DKOJIOTUYECKHE ACTIEKThI UCIIOIh30BAHUS YTIIEBOOPOTHOTO CHIPHSI.

Xumus yriieBoJIOPOJTHOTO ChIPbsI U MOsI Oy Ty1iasi mpodeccus.

YTIeBo10poaHOE TOIUIHBO, €r0 BUABI M Ha3HAUCHUE.

CuHTeTUYECKHE KayuyKU: UCTOPHsI, MHOTOOOpA3Ue U MEPCIEKTUBBI.
Pe3nHoTeXHUYECKOE TPOM3BOJACTBO M €ro pojb B HAYYHO-TEXHHUYECKOM
nporpecce.
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TEMATUYECKUH ILIAH

[Ipu peanuzanmm copepxaHus 00mE00pa30BaTEIbHON YUECOHOW TUCITUTIIHMHBI
«Xumus» B mpenenax ocoeHus [MIICC3 na 6a3ze ocHoBHOro o0Imiero oOpa3zoBaHUs ¢
MOJIy4YeHHEM CpelHero oo6mero oOpa3oBaHMs MaKcUMaibHas ydeOHas Harpyska
00y4Jaroumxcst COCTaBIISIET:

no crnenuranbHocTu CIIO ecrectBeHHoHay4yHOro npoduis 35.02.15 Kunonorus
— 375 yacoB, U3 HUX ayauTopHas (00s3aTeNibHas) Harpy3ka o0ydJarolmuxcs, BKIOYas
nabopatopHble paboThl, — 250 YacoB; BHeayJIUTOpHas caMOCTOsITeJbHas paboTa
obyuarommxcs — 125 gacos.

HaumenoBanue pazaena

KonngecTBO Yacos

MaKCHUMaJbHas | CAMOCTOSATEIbLHAS o0s3aTenpHast
yueOHas yueOHas ayIUTOpHAas
Harpyska pabora y4ucOHast Harpy3Ka, B
T.4.:
BCETO 71ab. u
3aHATHH | TPAKTHYCCKHUX
3aHITUU
Pa3znen 1.
Oprannyeckasi XuMus 193 65 128 40
Paznea 2.
Obwasn n 182 60 122 30
HeopraHuyeckas
XHUMHUSA
Bcero
375 125 250 70
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM

AEATEJBHOCTHU

Coaepxxanue 00yueHust

XapaRTepnchca OCHOBHbBIX BUOB J€ATCJIBHOCTH

Baxkneiinme xuMHu4uecKue
IToustus.

YMeHue faBaThb  ONpENENCHHE U ONEpUPOBaTh  CIEAYIOUIMMHU
XUMHUYECKMMH TOHATUAMM: BEILECTBO, XUMHUYECKHI DJJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIBHBIE aTOMHash M MOJIEKYJIIpHash Macchl, HOH,
AJUIOTPONMSI, U30TOIBL, XUMHUYECKas! CBA3b, AIEKTPOOTPULATENBHOCTD,
BaJICHTHOCTb, CTEIIEHb OKHMCIIEHUS, MOJIb, MOJIIDHAs Macca, MOJISPHBIN
00beM ra3o00pa3HbIX BELIECTB, BELIECTBA MOJEKYSIPHOTO H
HEMOJIEKYJISIPHOTO CTPOEHUS, PAaCTBOPBI, dJIEKTPOIUT U HEIIEKTPOJINT,
AIIEKTPOJINTUYECKAsT JUCCOLMALMS, OKUCIMTEIb U BOCCTAaHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJIEHUE, TEIUIOBOW Y(PQEKT peakiuH, CKOPOCTh
XUMHUYECKON peakliuy, KaTajlu3, XUMUYECKOE PABHOBECHE, YIIIEPOIHBIN
CKeJeT, pyHKIMOHAIbHAs TPYIINA, H30MEepUsi, TOMOJIOTHSI.

OCHOBHBIE 3aKOHBI XHMHH.

®opMyIMpPOBaHHE 32aKOHOB COXPAHEHHUS MacChl BEIIECTB U TOCTOSIHCTBA
COCTaBa BEIECTB. YCTaHOBKA MPUYMHHO-CJICIICTBEHHOM CBS3U MEXIY
COJIep’)KaHHWEM JTHX 3aKOHOB M HAMUCAaHHEM XUMHYECKHX (OopMyl U
YpPaBHEHUM. Y CTAHOBKA HBOJIOLMOHHON CYIIHOCTH MEHAEJIECEBCKON U
COBpeMEeHHO  (popmynHpoBOK mnepuoandeckoro 3akona JI. W.
Menneneena.

OO0bsicHeHne (PU3MUECKOTO CMBICIIAa CHMBOJIMKY MEPUOINYECKOM
Tabnuiel  xumudeckux oanemenToB JI. W. MenpeneeBa (HOMepoB
JJIeMEeHTa, TMepuoja, TPYMIMbl) W YCTAHOBKA MPUYHMHOCIEICTBEHHOMN
CBSI3U MEXJIYy CTPOEHHEM aToMa W 3aKOHOMEPHOCTSIMU HW3MEHEHUS
CBOMCTB DJIEMEHTOB M OOpa30BaHHBIX MMHU BEIICCTB B IMEpUOAAX U
rpyImnmnax.

XapakTepucTruKa 3JIEMEHTOB MAJIbIX U OOJIBIIINX TIEPUOJIOB 10 UX
nosioxkeHuto B [lepuognyeckoit cucreme JI. M. Menneneesa.

OcHoBHBIC TCOpHUU XUMUHU.

YcTaHOBKa 3aBUCMMOCTH CBOMCTB XMMMUYECKHUX BEIIECTB OT CTPOCHMS
aTOMOB 00Pa3yIOIUX UX XUMUYECKUX DJIEMEHTOB.

XapakTepucTUKa Ba)XKHEHIIMX TUIIOB  XMMHUYECKHUX CBSI3€U U
OTHOCHUTEJILHOCTH 3TOU THnosoruu. OObICHEHHE 3aBUCUMOCTH CBOMCTB
BEIIECTB OT KX COCTaBa M CTPOEHUSI KPUCTALIMYECKUX PELIETOK.
@opMyJIMPOBKA OCHOBHBIX IMOJOXKEHUNW TEOPUHU DIECKTPOJIUTHUYECKON
JACCOLMAlMA M XapaKTEPUCTUKA B CBETE€ JTOW TEOPUHU CBOMCTB
OCHOBHBIX KJIaCCOB HEOPraHUYECKUX COEIUHEHUH. DopMynupoBKa
OCHOBHBIX IOJIO)KEHUM TEOPUU XUMHUUYECKOTO CTPOCHUS OPraHUYECKHUX
COCMHEHUN U XapaKTepUCTHKAa B CBETE€ OTOM TEOPUU CBOWCTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COEAUHEHHUI.

Baxnenmme BemiecTBa U
MaTepUaIbl.

XapakTepucTHKa COCTaBa, CTPOCHMS, CBOWMCTB, TMOJIYyYEHHUS U
npuMeHeHns BakHenmmx MetamnoB (IA m II A rpynm, amomMunus,
’kKeleza, a B €CTECTBEHHO-HAyyHOM TMpoduie U HEKOTopelx d-
AIIEMEHTOB) U HMX COEIMHEHHMH. XapaKTepUCTHKa COCTaBa, CTPOCHMS,
CBOICTB, MOJNy4eHUs U NMpUMeHEeHUs BakHeHmmx HemetaiuioB (VIII A,
VIIA, VIA rpymnn, a Takxke azota u ¢ochopa, yriaeposa U KpeMHHUS,
BOJIOPOJIa) U UX COEIMHEHUH.

XapakTepucTUKa COCTaBa, CTPOCHMS, CBOWCTB, IIOJNYy4YEHHUS U
NPUMEHEHHUS  BaXXHEHIIMX  KJIACCOB  YIVIEBOJAOPOJOB  (QJIKaHOB,
[IUKJIOAJIKAHOB, aJIKEHOB, AJIKMHOB, apEHOB) U UX HauboJiee 3HaUUMBIX B
HAapOJIHOXO35IMICTBEHHOM IJIaHE MPEICTaBUTEIECH.
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AHaJjorn4Has XxapakTepUCTHKa Ba)KHEUIINX MTpeICTaBUTENIEN

JIPYrUX KJIACCOB OpPraHMYECKHX COEIUHEHHI: MeTaHoJla U 3TaHOoIa,
CIIOXKHBIX 3(HUPOB, KXUPOB, MBUI, ambACTUIOB ((HOpMaIbAECTUAOB U
areTaabJeruia), KETOHOB (aIeToHa), KapOOHOBBIX KHCJIOT (YKCYCHOM
KHUCJIOTBI, JJS E€CTeCTBEHHO-HAy4yHOro MpodWiIs MpencTaBUTEIeH
JIPYTUX KJIacCOB KHCIIOT), MOHOCAXapuAOB (TJIFOKO3bI), TUCaXapHI0B
(caxapo3sl), moJMCAXapuaoB (Kpaxmajia M IEJUII0JIO3bl), AHWIIWHA,
AMUHOKHCJIOT, OEJKOB, HMCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH,
Kay4yKOB, IJIACTMACC.

XUMHAYECKUH
CHUMBOJIHKA.

SA3BIK n

Hcnonp3oBanue B yueOHON U MpOPeCCHOHANTBHON AESITETbHOCTU
XUMHUYECKUX TEPMHHOB M CUMBOJIMKM. Ha3zBaHue M3yueHHBIX BELLECTB
[0 TPUBHAIBHOW WM MEXIYHAPOAHOM HOMEHKIATYpE U OTpa)KEHUe
COCTaBa ATHX COCIUHEHUH C TIOMOILIBI0 XUMHYECKHX (POPMYIL
OTpakeHHMe XMMHYECKUMX IIPOLECCOB C€ IOMOIIBK  ypaBHEHUM
XUMUYECKHUX peakunii OObsCHEHHE CYITHOCTH XUMHUYECKUX TPOLIECCOB.
Knaccudukanus XUMUYECKMX peakUuid IO pa3lIUYHBIM IPU3HAKAM:
YUCIy W COCTaBy IIPOJYKTOB W PEAareHTOB, TEIUIOBOMY 3¢ (eKTy,
HampaBlieHUIo, (ha3e, HAJMYUIO KaTallu3aTopa, M3MEHEHHUIO CTereHei
OKHCJIEHHS 3JIEMEHTOB, 00Pa3yIOIIMX BELIECTBA. Y CTAaHOBKA IIPU3HAKOB
o0lIero W pa3jIMyHOrO B TUIOJOTHUU PEAKLUU AT HEOPraHWYEeCKOW U
oprannveckoil xumuu. Kinaccudukanus BemecTB U MporeccoB ¢ TOYKU
3pEHHUsI OKUCIICHHUSI-BOCCTAaHOBIIEHUsI. COCTaBI€HUE YPABHEHUI peakuit
C TIOMOIIIbIO METO/A IEKTPOHHOTr0 OanaHca.

OObsicHEeHHE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM peakiuu U
MIOJIOKECHHS XMMUYECKOTO PaBHOBECHS OT Pa3IMYHBIX (aKTOPOB.

XUMHUYECKUN IKCTIEPUMEHT.

BeimonHeHne XMMHYECKOTO SKCHEPHUMEHTa B IOJHOM COOTBETCTBHUU C
npaBuiamMu Oe3omacHocTd. HaOmronenuwe, Qukcanus #W  ONUCAHUE
PE3YJIBTaTOB MPOBEICHHOTO YKCIIEPUMEHTA.

Xumuueckas ”HGoOpMaIusi.

[IpoBeneHne CaMOCTOSTENBHOIO MOUCKAa XUMUYECKOW HH(pOpMAIUHU C
UCIIOJIb30BAHUEM  PA3JIMYHBIX HCTOYHUKOB  (HAY4YHO-TOIYJISIPHBIX
W3/IaHU, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa).
Vcnonb30oBaHuEe KOMIBIOTEPHBIX TEXHOJNOTMHM aisi  00paboTKu U
nepesayl XuMU4ecKol HH(pOpMaLMK U €€ MPEICTABICHUS B Pa3IMYHBIX
dopmax.

Pacuersl mo XuMHUECKUM
dbopmynaM U ypaBHEHUSIM.

VYcraHOBKa 3aBUCHMOCTM MEXKJy KadeCTBEHHOM M KOJIMYECTBEHHOU
CTOPOHAMM XUMHUYECKUX OOBEKTOB U IMpOIEcCOB. PeleHne pacyeTHbIX
3aJ1a4 110 XUMUYECKUM (opMyJiaM U YPABHEHHUSIM.

ITpodunbuoe U
poeCCHOHAIBHO
3HAaYMMO€ COJIepyKaHHe.

OOBscCHEHNE XUMUYECKUX SBJICHHUH, IPOUCXOSAIUX B IPUPOJIE,

ObITY M Ha mpousBojcTBe. OmnpeneneHne BO3MOKHOCTEH MPOTEKaHUs
XVUMHUYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBHUSAX.

CobuntoieHne TMpaBUI  IKOJIOTUYECKHM TIPaMOTHOTO TMOBEACHUS B
okpyxatomed cpene. OLEHKAa BIHSHUA XUMHYECKOIO 3arpsi3HEHUs
OKpYyXarolie cpeapl Ha OpraHU3M 4YeloBeKa MU Jpyrue >KHUBbIE
opranusMel. CoOmtofeHue mpaBwil  0e30MacHOro oOpalieHus ¢
TOPIOYNMU u TOKCUYHBIMHU BELIECTBAMH, 1a00paTOPHBIM
obOopynoBanueM. IloaroTroBka pacTBOpOB 3aJaHHOM KOHIEHTpAalUU B
ObITy W Ha mnpou3BoicTBe. Kpuruyeckas olieHKa JOCTOBEPHOCTH
XUMUYECKON nH(pOopMaIH,

MOCTyNAroIIe U3 pa3HbIX HCTOYHUKOB.
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YYEBHO-METOJINYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOTPAMMBI YYEBHOU JUCIHUIIVIMHBI « XUMMU 5D

B cocraB yueOHO-METOAMUYECKOTO U MaTepUaIbHO-TEXHUYECKOTO 00eCHeUeHHUs
porpamMmbl y4eOHON AUCIUIUIMHBI « XUMUS» BXOJISAT:
1. OGopynoBaHue yueOHOTO KaOMHETa
"  [0CaJI0YHBIE MECTA MO KOJUYECTBY O0YUaIOIINXCS;
=  paboyee MECTO MPENoIaBaTes;
"  KOMIUIEKT Y4YeOHO-HAIJSIIHBIX mocoOui  (makaTel, pabouyne TeTpaju,
pa3IaTouHbIC MAaTepUAIbl);
2. Texnuueckue cpeacTBa 0O0y4eHUs:
" KOMIIBIOTEP, UHTEPAKTUBHAS J10CKA MYJIbTUMEANMHBIN IPOEKTOP;
" 3JIEKTPOHHBIE 0OPA30BATEIBHBIE PECYPCHI;
"  ay/IMOBU3YyaJIbHbIC (ClAMIbI, TPE3CHTALINH)

PEKOMEHAYEMAS JIMTEPATYPA
JlJ1sl CTy/1eHTOB:

» TabpuensH O.C., OctpoymoB N.I'., Octpoymona E.E. u ap. Xumus 1i1s
npodeccuil ¥ cneluabHOCTEN €CTECTBEHHO-HAYYHOTO IPO(IIA: YUEOHUK 11
CTYII. yUpeKIAeHHI cpea. nmpod. oopaszoBanus. — M., 2016.

» Tabpuensn O.C., OctpoymoB WU.I'., CnaakoB C.A., lopodpeea H.M. IIpakTukym:
y4e0. mocodue I CTyA. yapexaeHui cpen. npod. oopazoBanms. — M., 2015.

» Ta6puensn O.C., OctpoymoB N.I'., CnagkoB C.A. Xumus: nocodue ass
noArotroBku k EI'D: yuel. mocobue st cTy. yupexaeHui cpea. npod.
obpazoBanus. — M., 20174.

» Ta6puensu O.C., JIpicoBa I'.I'. Xumus. TecTsl, 3a1auu 1 yrpaxHeHUs: yueoO.
nocobwue I CTy. yupexkaeHu cpeal. mpod. oopazoBanus. — M., 2018.

* Epoxun FO.M., KoBaneBa U.b. Xumus ais npodeccuit u cneruanbHOCTEN
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO Mpoduieii: yueOHUK ISl CTY/I.
yapexaeHuit cpen. npod. oopazoBanus. — M., 2016.

» Epoxun KO.M. Xumus: 3aiauu u ynpaxHeHus: yue0. mocodue ajs CTyI.
yupexaeHuit cpea. npod. oodpazoanus. — M., 2015.

» Epoxun KO.M. CO0pHUK TECTOBBIX 3aJIaHUI IO XUMHH: y4eO. TOcoOue ISt CTY/I.
yupexJIeHuit cpen. mpod. odpazoanus. — M., 2017.

s npenogaBaresis:

»  denepanbhblii 3akoH OT 29.12.2012 Ne 273-d3 «0O6 obpazopanuu B Poccuiickoii
Odenepanuny. [Ipukaz MunuctepcTBa obpazoBanus u Hayku PD ot 17.05.2012
Ne 413 «O6 ytBepxkaeHuu deaeparbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIHbHOTO
CTaHAapTa CpeaHero (IMOJTHOTO) 00IIEeTo 00pa30BaHUSY.

» [Ipuka3z MunucrepctBa oOpazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHnu n3meHeHui B [Ipuka3s MunmncTepcTBa 00pa3oBaHus U HAYKU
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Poccuiickoii @eaepammu ot 17.05.2012 Ne 413 “O06 yTBepxaeHUH BeaepaabHOTO
roCyIapCTBEHHOIO 00pa30BaTEeIbHOTO CTAHApTa CPEIHETO (TIOTHOTO) OOIIIEro
00pa3oBaHUs».

[Tucemo JlemapTameHnTa rocy1apcTBEHHOM MOJIUTHKY B c(hepe OATOTOBKU
pabounx kaapos u 110 MunuctepctBa oopa3zoBanus u Hayku PD ot 17.03.2015
Ne 06-259 «Pexomenmanuu 1Mo opraHU3aIH MOJTYUYEHUS CPETHETO O0ITEeTO
oOpa3oBaHus B Mpejienax OCBOEHUSI 00pa30BaTENbHBIX IPOTPaMM CPEIHETO
npodeccuoHaIbHOT0 00pa3oBaHus Ha 0a3e OCHOBHOTO 00111ero 00pa3oBaHus ¢
ydeToM TpeOoBaHui (eiepanbHbIX TOCYIAPCTBEHHBIX 00Pa30BaTEIbHBIX
CTaHAApPTOB U MOJy4aeMOu MPOPECCUU WIH CIIEIIMATIBHOCTH CPETHETO
npodeccuoHanbHOTO 00Pa30BAHUS.

["a6puensn O.C., JIpicoa I'.I'. Xumusi: kKHUTA 1)1 IPENOIaBaTelis: y4eOHO-
MeToan4ecKoe rmocooue. — M., 2016.

MHTEPHET PECYPCBbI
www.class-fizika.nard.ru («KiaccHas gocka miist Jr0003HATEIBHBIXY ).
www.interneturok.ru («Buneoypoku 1no npeiMeraM MKOJIbHON MPOTpPaMMBD»).
www.chemistry-chemists.com/index.html (anexTpoHHbI# xypHAT «XUMUKH U
XuUMuUsD»). www.pvg.mk.ru (omumnuana «I[lokopu BopoObeBbI ropbi»).

www.hemi.wallst.ru («Xumusi. OOpa3oBaTeIbHBIN CAUT IS MKOJILHUKOBY).
www.alhimikov.net (OOpa3oBaTenbHbII CAUT IS IKOJIBHUKOB).
www.chem.msu.su (21eKkTpoHHas OMOINOTEKA MO0 XUMHH ). Www.hvsh.ru
(kypHa «XUMHS B IITKOJIE).

WWW.hij.ru (xypHan « XUMHS U )KU3HBY
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KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUSI YYEEHOM
JAUCHUITIIMHBI «XUMUSA»

KoHTpo:s u o1ieHKa pe3yJIbTaTOB OCBOEHUSI YUEOHOM NUCIIUIUIMHBI OCYIIECTBIISICTCS
IpernojaBaTesieM B Mpoliecce MPOBEACHUS MPAKTUUECKUX 3aHATUNA, YCTHOTO U
MUCBMEHHOTO OTIPOCOB, TECTUPOBAHUS, & TAK)KE BBHITTOJIHEHUS 00YUYaIOIIUMHUCS
WHJIUBUAYAJIbHBIX 33JIaHUM, MPOEKTOB, UCCIICAOBAHUM.

PesyabTaTsl 00y4yeHus
(mpenMeTHBIE pe3yJIbTAThI)

®opmMbI 1 METOAbI KOHTPOJISI H OLIEHKH
pe3yJbTATOB 00yUEeHUs

1

2

B pe3yabTare 0CBOCHUSA TUCHUILIMHBI 00y4YAIONIUICA 10JIKEH MPOIeMOHCTPUPOBATH
npeAMeTHbIE Pe3yJIbTAThl OCBOCHHUsI YUeOHOM JucuuiaIuebl "' Xumus'"':

- ¢(hOpMHUPOBAHHOCTb MIPEJCTABICHUNA O MECTe
XUMHUHU B COBPEMEHHON HAyYHOHN KapTUHE
MUpa; IOHUMaHUE POJIU XUMUU B
(bopMHpOBaHHUU KPYyro3opa
(YHKIIMOHATIBHON IPAMOTHOCTH YeJIOBEKA IS
pelIeHus IPaKTUUECKUX 3ajau;

Texymuit KOHTPOJIb (TECTUPOBAHKE, YCTHBIN U
MMUCbMEHHBIN OMPOC, JOKIA/l, COOOIICHUE, OTYET).
DKcrepTHas OLIEHKA M0 KPUTEPHUSIM

DK3aMeH

- BJIaJICHUE OCHOBOITOJIAralOIINMHU
XUMUYECKUMH TTOHATUSIMH, TEOPUSIMHU,
3aKOHAaMH U 3aKOHOMEPHOCTSIMU; YBEPEHHOE
M0JIb30BaHUE XUMHUYECKOW TEPMUHOJIOTUEN U
CHMBOJIMKOM;

Tekymiuii KOHTPOJIb (TECTUPOBAHKE, YCTHBIN H
MMUCbMEHHBINA OIIPOC).

DKcrepTHas OLIEHKA M0 KPUTEPHUSIM
dopman30BaHHOE HAOIIOACHHE 32 e TEIIbHOCTHIO
00y4YaroIerocs MpH BBITIOJIHEHUH MPAKTHYECKOTO
3aJIaHusl.

DKcrepTHas OLleHKa COIep:KaHus BBITOTHEHHON
MIPAKTUIECKOTO 33JIaHUS C TATOHHBIM.
dopmann30BaHHOE HAOTIOACHHE 32 JESTEIILHOCTHIO
00yJaroIerocs: BO BpeMsi U3MEPEHUH BEIMYUH.
DKcrepTHas OLleHKa CO/Iep KaHus BBIBOJIA C
STAJIOHHBIM.

DK3aMeH

- BJIaJICHUE OCHOBHBIMH METOJIaMU HAyYHOTO
MO3HAHUS, UCTIONIb3yEMbIMH B XUMUU:
HaOJII0JICHUEM, OTIICAHUEM, H3MEPEHUEM,
SKCIIEPUMEHTOM; YMEHUE 00pabaThIBaTh,
pe3yIbTaThl MPOBEJAECHHBIX OMBITOB U JENIATh
BBIBOJIBI; TOTOBHOCTh M CLIOCOOHOCTD
MIPUMEHATHh METOIbI IO3HAHUS TIPH PEIICHUU
MPAKTUYECKHX 3a7a4;

Texymuit KOHTPOJIb (YCTHBIM U MUCBMEHHBIN OPOC,
[IPAaKTUKO-OPUEHTUPOBAHHOE 3a1aHKE, JOKIa,
COO0O011IeHuEe, OTYET).

OKcrepTHas OLIEHKA 10 KPUTEPHUAIM

Texyumuii KOHTPOJIb (TECTUPOBAHUE, JOMAIIHHE
HaAOJIOCHUS M UCCIIEIOBAHUS, OTUET).
®dopmain30BaHHOE HAOIIOICHHE 32
HCIIOIb30BAHUEM 3HAHUN U YMEHUH B IPAKTUYECKON
NEeATEIbHOCTH.

OKcnepTHas OLEHKA 10 KPUTEPHUAIM

OK3aMeH

- chopMHEpPOBAaHHOCTH YMEHHUS aBATh
KOJIMYECTBEHHBIE OIIEHKU U TIPOU3BOIUTH
pacueTsl o XUMUYEeCKUM GopMyliaM U
YpaBHEHUSIM;

Texymmii KOHTPOJIb (YCTHBINA U MUCBMEHHBIH OMnpoc,
JOKJIa/1, COOOIIEeHre, OTYET).

dopmann3oBaHHOE HAOIIOIEHUE 32 HAaBBIKAMHU
WCIIOb30BaHUs MIHTEpHET-pECypCcoB U Tp.
HCTOYHUKOB.

OKCnepTHas OLICHKA 110 KPUTEPHUSIM.
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- BJIAICHUC MPpaBUJIaMH TCXHUKU
0e30macHOCTH IIpU UCITIOJIBb30BAHHUNU
XHUMHUYCCKUX BCUICCTB,

Texymuii KOHTPOJIb (TECTUPOBAHKE, YCTHBIN U
MMUCBbMEHHBINA OMPOC, JOKIAJl, COOOIICHUE, OTUET).
dopmann3oBaHHOE HAOIIOIEHHE.

DKclepTHas OLEHKA 110 KPUTEPUsIM

OKk3ameH

- chopMHpOBaHHOCTH COOCTBEHHOM MO3UIIUU
10 OTHOILIEHHUIO K XUMHUYECKOW HH(POpMaLInH,
MIOJIy4aeMOM U3 pa3HbIX HCTOYHUKOB.

Texkymuit KOHTPOJIb (TECTUPOBAHKE, YCTHBIN U
MUCHMEHHBIN OIPOC, TOKJIAA, COOOIICHUE, OTYET).
dopmalin30BaHHOE HAOIOICHHUE.

DKcnepTHas OLEHKA 10 KPUTEPHUSIM

OK3aMeH
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®opmbl U METOABI KOHTPOJISA U OLIEHKH PE3YJIbTaTOB O0YUYEHUS JOKHBI MTO3BOJISTH MPOBEPATH y 00YUAIOIIMXCS HE TOJIBKO

C(bOpMI/IpOBaHHOCTB MPpCAMCTHBIX PE3YJIbTATOB, HO U PA3BUTUC JIMYHOCTHLIX U MCTAIIPCAMCTHBIX PC3YJIbTATOB 06yLIGHI/I$I.

PesyabTarsl
(IMYHOCTHBIE U MeTANpeAMeTHbIE)

OcHOBHBIE TOKA3ATEIH OLICHKHU pe3yJjbTaTa

(I)OprI H METOAbI KOHTPOJIA U OLHCHKH

JINYHOCTHBIE PE3yJdbTaThbI

- YyBCTBO T'OPJOCTH U YBAKEHUS K HCTOPUU U
JOCTHIKCHHUSM OTEUECTBEHHON XUMHYECKOM
HayKH; XUMAYECKH IPAaMOTHOE TTOBEJICHUE B
po(heCCHOHATILHOM IS TSIIbHOCTH U B OBITY ITPU
oOpaleHuu ¢ XUMHUYECKUMH BEIIECTBAMH,
MaTepUAIAMHU U ITPOLECCAMM.

- IPOSIBJICHUE TPAXK/IaHCTBEHHOCTH, TaTPUOTU3MA;
- 3HaHHUE UCTOPHUM CBOEH CTPaHbl, JOCTHKCHUI
OTEUYECTBEHHBIX YUEHBIX;

- coOroieHue mpaBuil 0€30MaCHOM JeSITeTbHOCTH
B nipodeccuu u ObITY Ipu 0OpalleHnuu ¢
npudopaMu, BEIIECTBAMU U YCTPOUCTBAMH.

WuTepniperanust pe3ynbTaToB HAOIIOACHUIM 3a
JeSITeTbHOCTHIO 00YYaIoIerocs B mporecce
OCBOEHHS 00pa30BaTENIbHOMN MPOTrPaMMBbI.

- TOTOBHOCTb K IPOJJOJDKEHUIO 00pa30BaHUs U
MOBBIIICHUS KBATM(UKAIIMH B U30paHHOK
npodeccHoHaIbHON AATEILHOCTU U
00BEKTHBHOE OCO3HAHUE POIH XUMHUYECKIX
KOMITCTECHIIHI B 3TOM.

- IPOSIBJICHUE aKTHBHOM XKU3HECHHOM MMO3UIIHH;

- IEMOHCTpAIIHS TOTOBHOCTH K CAMOCTOSTEIHHOM,
TBOPYECKOH JIeATEILHOCTH;

- CO3HATEIBHOE OTHOMICHUE K MPOJOIKEHUIO
o0pasoBaHusl.

WuTepnperatust pe3ynbTaToB HAOIIOACHHI 3a
JEeSITETHHOCTHIO 00YYaIOIerocs B poIiecce
OCBOEHHS 00pa30BaTENIbLHON MPOTrPaMMBbI.

- YMCHHC UCIIOJIBb30BaTh JOCTHIKCHUA
COBPEMEHHOM XMMHUYECKON HAYKU U XUMHUYECKHX
TEXHOJIOTHH JUIA ITOBBIINICHU S CcOOCTBEHHOTO
UHTEJUIEKTYaJIbHOT'O Pa3BUTHUS B BBIOPAHHOM
pohecCuOHATILHON e TENbHOCTH.

- IeMOHCTpanus cPOpMUPOBAHHOCTH
MHUPOBO33PEHHUS, OTBEUAIOLIETO COBPEMEHHBIM
peanusmM;

- IEMOHCTpaIMs MHTEpeCa K JTOCTHIKEHUSM
XUMHUYECKON HAYKU;

-3 PeKTUBHBII MOUCK HEOOXOAUMON
nH(popMaLnu;

-HMCIIOJIb30BAaHUE PA3IMYHBIX HCTOYHUKOB
nH(}OpMalY, BKIIIOYas 3JIEKTPOHHBIE.

WuTepnperanus pe3ynbTaToB HaOIIOACHUH 32
JeSTeTbHOCTBIO 00yYarolerocs B mporecce
OCBOEHHUSI 00pa30BaTENIbHON MPOTrPaMMBbl.

MeTtanpeaMeTHbie pe3yJibTaThl

- UCITIOJIb30BAHUE PA3JIMYHBIX BHIO0B
IMO3HABATEIILHON JICITSIBbHOCTA M OCHOBHBIX
MHTEJJIEKTyalIbHBIX Ofepaluii (oCTaHOBKU
3aa4u, GopMyIHpPOBAHUS TUIIOTE3, AaHATTN3A U
CHHTE3a, CPaBHEHHUsI, 0000ITICHUS,
CHUCTEMaTHU3alliH, BbISIBJICHUS! TPUUUHHO-
CIIEICTBEHHEIX CBS3€H, IOMCKA aHAJIOTOB,

- IEMOHCTpaIs CIIOCOOHOCTEHN K y4eOHO-
HCCIIeIOBATENLCKON U MPOCKTHON AESITENFHOCTH;
- UCIIOJIB30BAHHUC paSJ'H/I‘-IHI)IX METOOO0B peHIeHI/ISI
MPAKTUYECKHX 3a71a4;

- HCITOJIb30BAHHE PA3TMYHBIX PECYPCOB JIIS
IOCTHO)KEHMS ITOCTABJIEHHBIX IIEJIEH.

[IpakTueckue 3aHATHS

CeMuHapsl

VY4eOHo-npaKkTHYecKue KOH(pepeHIun
Konkypchl

Onumnuazsl
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(opMyIHpOBaHUS BBIBOJIOB)UIS PEILICHUS
IIOCTaBJICHHOM 3a]a4H, IPUMECHEHNE OCHOBHBIX
METO/IOB MMO3HAHUS(HAOIIOICHUS, HAYYHOTO
IKCIIEPUMEHTA) JJIsl U3yUYEHHS PA3INYHBIX CTOPOH
XAMHUYECKHX O0OBEKTOB U mponeccoB, ¢ KOTOPbIMU
BO3HHUKAET HEOOXOIUMOCTh CTAJIKHBATHCS B
npodeccuoHaIbHOM cdepe.

MCIIOJIb30BAaHUE PA3JIMYHBIX HCTOYHUKOB IS
NOJYYEeHUsI XUMUYECKOI nH(OpMaIiy, yMEeHHe
OLICHUTH €€ JIOCTOBEPHOCTD JUIsl JOCTHKEHUS
XOpOLIUX PE3YJIbTATOB B IPOPECCUOHAIBHON

chepe.

- IEMOHCTpaIs CIIOCOOHOCTEHN K y4eOHO-
HCCIIEIOBATEILCKON U MPOCKTHON ACSITELHOCTH;
- UCTIOJIb30BaHMUE PA3JIMYHBIX CPEACTB U METOJIOB
MIPY peaTH3aIiH CBOUX UICH U MPAKTHICCKIX
3a/ad4;

-3 PEeKTUBHEBII MONCK HEOOXOIUMOMN
nHpopMaInu;

-HCIIOJIH30BAHKE PA3TMYHBIX UCTOYHUKOB
rH(pOpMaIUK, BKITFOYAs JICKTPOHHBIE;

- IEMOHCTpAIIHS CIIOCOOHOCTH CaMOCTOSITEIIEHO
HCII0Ih30BaTh U KPUTUYECKH OICHUBATh
HEO0OXOTUMYI0 HH(POPMAITUIO JJIsT BBITIOTHCHHSI
MOCTABJICHHBIX YUEOHBIX 3a/1a4.

CemuHapsbl

Y4eOHOo-TpakTHYeCKue KOHPEPEHITUN

Konxkypcer

OmuMIIHa b

HalGnronenue 3a HaBpIkaMu pabOTHI B
rJI00aTBHBIX, KOPITOPATUBHBIX M JIOKATBHBIX
MH(OPMALIMOHHBIX CETAX, HAyUYHbIX OMOIMOTEeKax
Pa3IMYHBIX OpraHU3aIuil
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JUCT UBMEHEHUWH U JIONOJTHEHUM, BHECEHHBIX
B PABOYYIO ITPOTPAMMY

No HU3MCHCHUA, J1aTa BHCCCHUSA U3MCHCHU A, No CTpaHHIbl C ©'3MCHCHUCM;

bbLJIO CTAJIO

OcHoBaHUe:

HO,ZII'II/ICB JHU1a BHCCIICTO U3MCHCHUA
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