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Pabouas nporpamma nmo xumuu 10-11 kiaace (yriay0aeHHbIi yPOBEHb)
[HosicHuTeIbLHASA 3aNIUCKA

Cpoxk peanuzaruu nporpamMmsl 2 rojaa. [Iporpamma yueGHOT0 npenMera « XuMush»
JUTSL CpeJTHero 0011ero oopa3oBaHus Ha yriiyOJIeHHOM ypoBHe paccunTana Ha 170 u
(5 4 B Henemto, 360 4 3a 1Ba roj1a 00yUeHHUs).

Pabouas nmporpamma yueGHOTO IIpeIMeTa 10 XUMHUH COCTaBJIEHA HA OCHOBE!
®deepanabHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa OCHOBHOTO
obmero oobpazoBanwsi, yrBepkaeHHOro Munoopuayku P® 17 nexabps 2010 roga
No 1897, npumepnoii padoueit nmporpammsl k tuann Y MK B.B.Jlynuna,

yuebHo- MeToauueckoro nmocobus / B. B. Epemun, A. A. [Ipo3nos, 1. B.
Epemuna,?d. FO. Kepumos. — M. : Jlpoda, 2017. — 324, [1] c.

Y4eOHUKH:

Epemun B. B., Ky3smenko H. E., Tepenun B. U., JIpo3nos A. A., JIlynun B. B.
Xumus. YriayOneHHslid ypoBenb. 10 kiacc;

Epemun B. B., Ky3smenko H. E., /Ipo3noB A. A., Jlyaun B. B. Xumus.
VYriy6nennsii ypoBeHb. 11 kiacc.

Y4eOHUKY JaHHOM JTMHUU TIPOIUIH SKCIEPTU3y, BKItoUeHbI B DenepanbHbii
nepeyeHb U 00eCcTeynBaloT OCBOEHUE 00pa30BaTEIbHON IPOrPaMMBbI CPETHETO
oO1ero o0pa3oBaHust Ha YriyOJIEHHOM YPOBHE.

1. Ilnanupyemble pe3yJibTaThl OCBOCHHUSI Y4eOHOr0 mpeaMeTa « XuMus» Ha
yriy0JieHHOM ypOBHe:

Juunocmnoie:

1) B cpepe oTHOLIEHHI 0OyUaromuxcs K cede, K CBOEMY 310POBbIO, K MMO3HAHUIO
ceost:

— MPUHITHE U peATU3alUI0 IICHHOCTEHN 3710pOBOIr0 U 0e30macHOro o0pa3a KU3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY
(bu3nYECKOMY U TICUXOJIOTHYECKOMY 3/I0POBBIO;

— HENPUATHE BPEIHBIX MPHUBBIYEK: KypeHHs, YIOTPEOJEHUS aJIKOTOJs,
HApPKOTHKOB;

2) B cdepe OTHOMICHHH OOYYAIOIIUXCS K OKPYKAIOIIEMYy MHDPY, K JKHBOU
IPUPOJIE,XYA0KECTBEHHON KYJIbTYpE:

— MHUPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH,
3HAYMMOCTh HAyKH, TOTOBHOCTh K HayYHO- TEXHUYECKOMY TBOPYECTBY, BJIaJICHUE
JOCTOBEpHOU MH(OpMaIel 0 IePEeTOBhIX JOCTHKEHUSIX U OTKPBITHSIX MHPOBOU U
OTEYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSAX 00 YCTPOMCTBE
MHUpa 1 001IeCTBa

— TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE caMO00pa30BaHMUIO,
Ha TIPOTSHKEHUM BCEH JKM3HM, CO3HATEIHLHOE OTHOIICHHE K HENPEPHIBHOMY
00pa3oBaHUIO KaK YCJIOBHIO YCHEHIHOM mpodecCUOHAIbHOW M OOIIEeCTBEHHOM
NEeSATEeTLHOCTH;

— JKOJIOTHYECKas KyJIbTypa, 0epekHOE OTHOIIEHNE K POJTHON 3eMIIe , TPUPOTHBIM
oorarctBaM Poccum w mupa ,IOHUMaHHWE BIUSHUS COIUATHLHO-YKOHOMUYECKHUX
IPOLIECCOB HAa COCTOSIHUE MPUPOJIHON M COIMAIBHOMN Cpe/bl, OTBETCTBEHHOCTH 3a
COCTOSIHUE  TPHUPOJHBIX  PECypcoB, YMEHHW H  HaBBIKOB  Pa3yMHOTO



MPUPOOTIOIH30BAHNS, HETEPITUMOTO OTHOIICHHS] K JACUCTBUSAM, MPUHOCSIIUM
BpEJl DKOJIOTUH; MPUOOPETEHNE OTBITA SKOJIOT0-HAMPABICHHOMN €SI TeIbHOCTU

3) B cdepe oTHOIICHWH oOywarommxcs K Tpyay, B cdepe CcoluaibHO-
HPKOHOMHUYECKUX OTHOUICHUN: —OCO3HAHHBIA BBIOOp Oyayiel mpodeccun Kak
NyTh U CIIOCO0 peanu3alnud COOCTBEHHBIX KU3HEHHBIX MJIAHOB;

— TOTOBHOCTBH O0OYYaIOIIMXCA K TPYJAOBOU MPOPECCHOHATIBHOMN J1eITeIbHOCTH Kak
K BO3MOXXHOCTH y4acTHs B PELICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX,
OOIIeHAMOHANIBHBIX TTPOOIIEeM;

— TMOTPEOHOCTh TPYAUTHCS, YBOKCHHE K TPyAy H JIOIAM TPyJa, TPYAOBBIM
JTOCTIKCHHSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHE K
pa3HBIM BUJIaM TPYIOBOU NEATEILHOCTH.

Memanpeomemnuie:

PeryasituBubie YY/I:

BhITTyCKHUK HAYy4YUTCS:

CaMOCTOATENLHO ONPENENATh eI ,CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC
3aJ1ayu B 00pa30BaTEIbHOM NESITEIbHOCTH U )KU3HEHHBIX CUTYAIIUX;

OLICHMBATh PECYpPChl, B TOM 4YHCIIE€ BpeMs, HEOOXOJIUMBIC ISl JTOCTHUKEHUS
MOCTaBJICHHOW paHee e,

COIIOCTAaBIISATh UMEIOIIHNECS BO3MOKHOCTH U HEOOXOIUMBbIE JJIsI TOCTHUIKEHUS TEIH
pecypchl;

OpraHU30BbIBATh Y(PGEKTUBHBIN MTOUCK PECYPCOB, HEOOXOMUMBIX TSI TOCTHKCHHUS
MOCTaBJICHHOM 1I€/IH;

OTIPEIEISITh HECKOJIBKO MyTeH JOCTHKEHHUS TTOCTABICHHOM IEIH;

BBHIOMpATh ONTUMAJIbHBIA MYTh JOCTHXKEHUS UETU C y4eToM 3(DPEKTUBHOCTHU
Pacxo/I0BaHUs PECYPCOB M OCHOBBIBASICh HA COOOPaKEHUAX ATUKU U MOPAJIH;
3a/1aBaTh NapaMeTpbl U KPUTEPUU, TIO KOTOPHIM MOKHO ONPENENIUTh, YTO LEIb
JIOCTUTHYTA;

COMOCTABJISATh MOJYYEHHBIN PE3yJbTaT NESITEIBHOCTH C MOCTaBICHHOW 3apaHee
LIEJIBIO;

OLICHUBATh MOCJEACTBUS JOCTHKEHUS TOCTAaBJICHHOM IIEIH B JESTEIbHOCTH,
COOCTBEHHOM KU3HU U KU3HU OKPY>KAIOIINX JIOJCH.

CpeactBom  GoOpMHpOBaHUS  PEryIsTUBHBIX  YVY]J[  cioyXar  TEXHOJIOTHS
npoOJIeMHOTO JMajiora Ha HJTarle M3y4eHUs HOBOIO MaTephalia U TEXHOJIOTHUS
OIICHUBAaHUS 00pa30BaATEIbHBIX TOCTUKCHUI.

ITo3naBareabHbie YY/I:

BrInmycKHUK HAy4UTCS:

KPUTHYECKHU OIEHUBATh U HHTEPIIPETUPOBATH UH(GOPMAIIHIO C Pa3HBIX MO3UIUN;
pacro3HaBaTh U (UKCUPOBATH MIPOTUBOPEUHS B UHPOPMAITMOHHBIX HCTOYHUKAX;
UCII0JIb30BaTh pa3IuyHbIe MOJIETBbHO-CXEMaTUYECKUE CpeAcTBa TUISt
MIPE/ICTABIICHUS BBISBICHHBIX B MH(OPMAIIMOHHBIX HCTOYHUKAX TIPOTUBOPEUNIA;
OCYIIECTBIISATh Pa3BePHYThIM MH(GOPMAIIMOHHBIN MMOUCK W CTaBUTh HAa €T0 OCHOBE
HOBBIC (y4eOHbIE M TIO3HABATEILHBIC) 3a/1a4H;

MCKaTh U HaXOAUTh 0000IIEHHBIE CITIOCOOBI PEIICHUS 3a/1aY;



MPUBOIUTHh KPUTUYECKHUE aPTYMEHTHI KaK B OTHOIICHUH COOCTBEHHOTO CYXICHHUS,
TaK U B OTHOIIEHUU JECUCTBUU U CYXKJICHUU IPYrOro;

aHAIM3UPOBaTh M MpPeoOpa3oBbIBATH MPOOJIEMHO-TIPOTUBOPEUUBBIE CUTYAIIUH;
BBIXOJIUTh 32 paMKU y4eOHOro MpeJAMeTa U OCYIIECTBISATH leJeHANPaBICHHBIN
MOMCK BO3MOKHOCTH IIMPOKOTO MEPEHOCA

CPEJICTB U CIIOCOOOB JACHCTBUS;

BBICTpPAWBaTh HMHAUBUAYAJIbHYI0 00pa3oBaTElIbHYIO TPACKTOPHUIO, YUYUTHIBAs
OTPaHUYCHHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS;

MEHATh M yJIECPKUBATh pa3HbIC TO3UIMU B TIO3HABATEILHON JEATEIHHOCTH (OBITH
YUYCHUKOM U YUUTEIIEM;

dbopmyarpoBaTh 00pa30BaTEIBHBIM 3aMpPOC W BBIMOJIHATH KOHCYJIHTAaTHBHEIC
(GYHKIIUM CaMOCTOSTEIbHO; CTaBUTH MPoOJieMy M paboTaTh HaJ €€ pEeIICHUEM;
YIPaBJIsATh COBMECTHOM MO3HABATEILHON JIEATEIBHOCTHIO U MOUYUHATHCS ).
KommynukaTusubie YY1

BbIITyCKHUK Hay4uTCS:

— OCYILIECTBJISITh JEIOBYI0O KOMMYHHUKAIIMIO, KaK CO CBEPCTHUKAMHU, TaK U CO
B3pOCIBIMU (KaK BHYTpH 00pa30BaTEIbHON OpraHU3alllK, TaK U 3a €€ MpeJIeiamMu);
— MpU OCYHIECTBICHUU TPYMIOBOM pabOThl OBITh KaK PYKOBOJIUTEIEM, TaK U
YJICHOM MPOEKTHOM KOMaHABbl B Pa3HBIX POJSX(TEHEpATOpPOM HJECH, KPUTHKOM,
UCITOJIHUTEJIEM, TTPE3EHTYIOIIUM U T.]1.);

— Ppa3BEpHYTO, JIOTMYHO H TOYHO M3JIAraTh CBOI TOYKY 3pEHUS C
WCIIOJIb30BaHUEM aJICKBATHBIX (YCTHBIX U MMUCHbMEHHBIX ) SI3BIKOBBIX CPE/CTB;

— pacrno3HaBaTh KOH(PJIMKTOTEHHBIE CUTYaIlUU U MpeAoTBpaIiaTh KOHPIUKTHI 10
WX aKTUBHOM (ha3bl;

— KOOPAWHUPOBATH W BBINOJHATH pabOTy B YCJIOBHUSX BHUPTYaJIbHOIO
B3aUMO/ICHCTBUS (MJIM COUETAHUS PEAIbHOTO U BUPTYaJIbHOTO

— COTJIaCOBBIBATh TMO3UIIMU YWICHOB KOMAaHbI B Tpoliecce padoThl HAJl OOIIHUM
MPOTYKTOM/PEIICHHUEM;

— TMPEACTaBIATh NYOJUYHO PE3yNbTaThl WHAWBUIYATLHOW U TPYNIOBOU
JESITEIBbHOCTH, KaK IIepe]l 3HAKOMOM, TaK U Mepe]l HE3HAKOMOM ayIUTOPUEN;

— nmoAOUpaTh MAPTHEPOB IS JEIOBONH KOMMYHHUKAIIMU ,MCXOJI U3 COOOPaKCHHIA
pPE3yJAbTaTUBHOCTU B3aUMOJICHCTBUS , @ HE JIMYHBIX CUMITATHI

— BOCTIPUHUMATH KPUTHUECKHE 3aMEUYaHUs KaK pecypc COOCTBEHHOTO Pa3BUTHS,
— TOYHO M eMKO (OpMYyJIHpPOBATh KaK KPUTHUYECKHE, TaK M OJOOPUTEIIbHBIC
3aMEUYaHus B apeC APYTUX JOAEH B paMKax

JIeJIOBOM U 00pa3oBaTeIbHONM KOMMYHHUKAIMK , W30eras Mpu STOM JIMYHOCTHBIX
OLICHOYHBIX CYXICHUU.

IIpeamernsbie:

B pesynbrare usydeHus y4eOHOTo IMpeaMera «XHUMHUS» Ha YpPOBHE CPEIHETO
obmero oOpazoBaHus

BBITTYCKHUK HA YTITyOJIGHHOM YPOBHE HAYUUTCS:

— packpbIBaTh Ha MpUMEpax poJib XUMUU B (POPMHUPOBAHWUU COBPEMEHHOU
Hay4YHOU KapTUHBI MUPA U B NPAKTUYECKOUN JEATEIbHOCTH YEJIOBEKA, B3AMMOCBS3b
MEXK]ly XUMUEN U JPYTUMH €CTECTBEHHBIMH HAyKaMH;



— COIIOCTAaBIIATh HCTOPUYECKHE BEXU PA3BUTHS XHMHUU C HUCTOPUUYECKUMHU
NepuoAaMy Pa3BUTHUS IPOMBIIUICHHOCTH W HayKH [Jis TPOBEIACHUS aHAIN3a
COCTOSIHUS, ITyTEN Pa3BUTHUS HAYKH W TEXHOJIOTHIA;

— aHAJIU3HUPOBATH COCTAB, CTPOECHUE U CBOMCTBA BEUIECTB, IPUMEHSIS TIOJIOKEHUS
OCHOBHBIX XHMHUYECKMX TEOPUW: XHMHYECKOTO CTPOCHHS OPTraHHUYECKUX
coequHeHuii A. M. byrtnepoBa, cTpoeHMsi aTroMa, XHMHUYECKOH CBSI3H,
ANEKTPOJIMTUYECKON JUCCOIMALMA KHUCJIOT, OCHOBAaHHMWA UM COJIEH, a TakKke
YCTaHABJIMBATh ITPUYMHHO-CIEACTBEHHBIE CBSI3H MEKJy CBOMCTBAMH BEILIECTBA U
€ro COCTaBOM U CTPOCHHEM;

— IPUMEHATH NPABWIA CUCTEMATUYECKOM MEXKIYHAPOAHOM HOMEHKIATyphl Kak
CpEeICTBa pa3uYCHUs U UACHTU(UKAIIMH BEIIECTB 0 UX COCTaBYy U CTPOCHHUIO;

— COCTaBJIATb MOJIEKYJISIPHBIE U CTPYKTYpPHBbIE (POPMYJIbl HEOPTaHUYECKHX U
OpraHMYECKUX BELIECTB KaK HOCUTENEH MH(POPMAIMK O CTPOCHUU BEILECTBA, €TO0
CBOMCTBAX U MPUHAJIEKHOCTH K OIPEICIICHHOMY KJIaCCy COECIUHEHU;

— OOBSACHATP NPUPOLY U CHOCOOBI OOpa30BaHUSI XUMHUYECKOW CBS3U:
KOBAJICHTHOU (TIOJISIPHOM, HETOJSPHON), HOHHOM, METAJUTMYECKOM, BOJIOPOIHOM C
LIEJIBIO OIPEIIECIICHUSI XUMUYECKON aKTUBHOCTH BEIIECTB;

— XapakTepu3oBaTh (U3MYECKUE CBOMCTBA HEOPTAHMYECKUX U OPraHMYECKUX
BEIIIECTB M YCTaHABIIMBATh 3aBUCUMOCTh (PM3MUECKUX CBOWCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKON PELIETKY;

— XapaKkTepu30BaThb 3aKOHOMEPHOCTH B W3MEHEHMM XHMHYECKHX CBOMCTB
MPOCTHIX BEIIECTB, BOJOPOAHBIX COEUHEHUH, BBICIIIMX OKCHJIOB U TUAPOKCHIOB,;
— MOPUBOJUTH MPUMEPHl XUMUYECKUX PEAKIMMN, PACKPBIBAIOIINX XapaKTEPHBIE
XMMHUYECKUE CBOWCTBA HEOPraHWYECKUX M OPraHUYECKHUX BEIIECTB H3YyUYECHHBIX
KJIACCOB C 1IEJIbI0 UX UJIEHTU(DUKAMU U OOBSICHEHUS 00J1aCTU TPUMEHEHUS;

— OMNpENENATh MEXAHU3M pPEAKIMU B 3aBUCHUMOCTH OT YCJIOBUM ITPOBEIACHUS
pPEaKUUU U IIPOTHO3UPOBATh BO3MOKHOCTh IPOTEKAHUS XMMHUYECKUX PEaKLUN Ha
OCHOBE TUIIa XUMUYECKOU CBSI3U U aKTUBHOCTH PEArEHTOB;

— yCTaHaBIWBATh 3aBUCHUMOCTh PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX
COCAMHEHUN OT XapakTepa B3aMMHOIO BJIMSHUSA aTOMOB B MOJIEKyJax C LEJIbIO
IIPOTHO3UPOBAHUS IPOLYKTOB PEAKIINH;

— YCTaHaBJIMBAaTh 3aBUCUMOCTh CKOPOCTH XWMHYECKOM PEaKUUH U CMELICHHS
XUMUYECKOTO PABHOBECHUSI OT pa3JIMYHBIX (PAKTOPOB C IIEJIbIO OMpEaeTIeHUs
ONTUMAJIBHBIX YCIIOBUM MPOTEKAHUS XUMHUYECKUX MPOLIECCOB;

— YCTaHABJIMBATh T€HETHYECKYIO CBS3b MEXKAY KJIaCCaMU HEOPTraHUYECKUX H
OpraHMYeCKUX BEIIECTB JJisi OOOCHOBaHHUS MPUHUIUIHUAIBHON BO3MOKHOCTH
MOJTYYEHHs] HEOPTAHUYECKUX M OPraHWYECKUX COCIMHEHUM 3aIaHHOTO COCTaBa U
CTPOCHHS;

— MnoAOWpaTh peareHTbl, YCJIOBUS M ONPEAENsATbh MPOJIYKThl pEaKIHii,
MO3BOJISIONINX ~ PEAN30BaTh JTAOOPATOPHBIE ©  TPOMBIIUICHHBIE  CIIOCOOBI
MOJYYEHUS BAXXHENIIMX HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;

— ONpEAENsATh XapakTep CpeAbl B pe3yibTaTe TUIPOIM3a HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB W NPUBOJUTH NPUMEPHl TUAPOJIH3a BEIIECTB B
MOBCEIHEBHON JKM3HM YEJOBEKa, OMOJOTMYECKHMX OOMEHHBIX Ipoleccax u
ITPOMBILIJIEHHOCTH;



— MPUBOJIUTH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI B MPUPOJE,
MPOU3BOICTBEHHBIX MPOLIECCAX U KU3HEACSITEIBHOCTH OPTaHU3MOB.

—  OOOCHOBBIBaTh  MPAKTUYECKOE  KCIOJIb30BAHME  HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB M UX PEAKIMi B IPOMBIIUICHHOCTU U OBITY;

— BBIMOJHATh XUMHUYECKUM HDKCHEPUMEHT MO PACMO3HABAHUIO U TOJIYYEHHUIO
HEOPTaHUYECKUX M OPTaHUYECKHUX BEIECTB, OTHOCAUIUXCS K Pa3IMYHBIM Kjaccam
COCJIMHEHUI, B COOTBETCTBUHU C MPABWJIAMHU U MpUEMaMU O€30MacHOM paboThI C
XUMHUYECKMMH BEIIECTBAMM U JJAOOPATOPHBIM 000PYOBAHUEM;

— IPOBOJUTH PACUYEThl HA OCHOBE XMMHUYECKUX (DOPMYJ U YPAaBHEHHM pEaKLUU:
HaXO0XKJIECHUE MOJCKYJISIpHOW (OpMyNbl OpraHMYECKOro BEIIeCTBAa IO  €ro
IVIOTHOCTH WM MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSALIMX B €ro0 COCTaB WJIM IIO
OPOAYKTaM CrOpaHMs; pacyeTbl MacCOBOM J0JiM (MAacchl) XUMHUYECKOTO
COEJIMHEHHUS B CMECH; pacueThbl Macchl (00beMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB
peakuuu, eciu OJHO U3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH); pacueThl
MaccoBOM WM OOBEMHOW [0JMM BBIXOJA MPOAYKTa PEAKIUH OT TEOPETUYECKU
BO3MOXKHOT'O; pacyeTbl TemaoBoro »3¢¢eKkra peakiuH; pacueTbl OObEMHBIX
OTHOIIEHUN Ta30B MpU XUMHUYECKHUX PEAKIUAX; pacyeTbl Macchl (00bema,
KOJIMYECTBA BEILECTBA) NPOAYKTA PEaKIMM, €CIU OJHO U3 BEUIECTB JaHO B BHUJE
pacTBopa ¢ OIPENEICHHON MaCCOBOM JI0JIEW paCTBOPEHHOIO BEILIECTBA;

— HCIMOJIb30BaTh METOAbl HAYYHOTO MO3HAHUS: aHAJW3, CUHTE3, MOJEINPOBAHUE
XUMHUYECKUX NPOLECCOB W SIBIICHUWA MPHU PEIICHUU Y4eOHO-HCCIEA0BATEIbCKUX
3alad [0 M3YYEHHUIO CBOWCTB, CIOCOOOB TMOJYyYEHHUS U  paClO3HABaAHUS
OpraHUYECKUX BEIIECTB;

— BIAJETh MpaBuUjaMu O€30MaCHOr0 OO0pallleHus C E€OKUMH, TOPYUMHU U
TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMU OBITOBOM XUMUMU;

—  OCYILECTBJIATH IMOUCK XUMHUYECKOM HMHPOpMaUuMd 1O  Ha3BaHUAM,
uaeHTUdUKATOpaM, CTPYKTYPHBIM (hOpMyJIaM BEIIECTB;

— KPUTHUYECKH OIICHMBATh W HWHTEPIPETUPOBATH XUMHUYECKYIO HWH(OpMaIuio,
COJEpIKaIIylocs B COOOILEHUSX CpEeICTB MaccoBOM HMHQOpMaIMM, pecypcax
HNHTepHeTa, HAYYHO-TIONMYJISIPHBIX CTAThsIX C TOUKHU 3PEHHS] €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IIENSAX BBISABICHUS OIIMOOYHBIX CYXKIEHUH, (OpMUPOBAHUS
COOCTBEHHOM MMO3HINH;

— HaxOJUTh B3aWMOCBSI3U MEXIy CTPYKTYpol U (QyHKIHMEH, TPUYUHON U
CIIEICTBUEM, Teopued W (QakTaMu TpPU aHajdu3e NPOOJIEMHBIX CHUTyaUud U
000CHOBaHMYU MPUHUMAEMbBIX PEIICHUI HA OCHOBE XUMUYECKUX 3HAHMIA;

— TMPEACTaBIATh NYTH pEUIEHUS TJIOOATBbHBIX MpOOJeM, CTOSIIMUX TNepen
YeJIOBEYECTBOM, U MEPCIEKTUBHBIX HAIIPaBICHUN

Pa3BUTUSI XUMHUYECKUX TEXHOJOTHM, B TOM 4YHCJIE TEXHOJOTMM COBPEMEHHBIX
MaTepHaoB C PA3IMYHON (YHKIMOHAIBHOCTHIO, BO30OHOBISIEMBIX HMCTOYHHKOB
CBIPbS, IEPEPAOOTKU U YTUIU3AINH MPOMBIIIJICHHBIX U OBITOBBIX OTXOOB.
BoinyckHHMK HA YIiIy0JI€HHOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYUMTHCH:
bopMyIMpPOBATH 11EITH UCCIICTOBAHMS,

BBIJIBUTAaTh U MPOBEPATH IKCIEPUMEHTAIBHO TUIOTE3bl O XUMUYECKHX CBOMCTBAX
BEIIECTB HAa OCHOBE MX COCTaBa W CTPOEHUS, HUX CIOCOOHOCTH BCTyNaTh B



XAMHUYECKUE PEAKUUH, O XapakTepe M MNPOAYKTaX Pa3JIMYHbIX XUMHYECKUX
peakuuit;

CaMOCTOSITEJIbHO TUIAHUPOBATh WU TPOBOAUTH XHUMUYECKHUE SKCIEPUMEHTHI C
coOJIroiIcHueM TpaBuj 0Oe30MmacHOM paboThl C BelIeCTBAaMU M J1a0OpPaTOPHBIM
o00opy1I0BaHUEM;

WHTEPIPETUPOBATh JIAHHBIE O COCTAaB€ W CTPOCHUU BEIIECTB, MOJYUYCHHBIE C
MTOMOIIIBI0 COBPEMEHHBIX (PU3UKO-XMMHUYECKUX METOJIOB;

ONUCHIBaTh COCTOSIHUE 3JIEKTPOHA B ATOME HA OCHOBE COBPEMEHHBIX KBAHTOBO —
MEXaHUYECKUX MPEJCTABICHUN O CTPOCHUM aToMa JJii OOBSICHEHUS PE3yJbTaTOB
CIIEKTPaJIbHOTO aHAJIN3a BEIIECTB;

XapaKTepU30BaTh POJIb A30TOCOJCPKAMMX TETEPOLUMKINYECKUX COCAUHEHUU H
HYKJICMHOBBIX KHCIIOT KaK BAXKHEUIITNX OMOJIOTUYCCKN aKTUBHBIX BEIIECTB;
MMPOTHO3UPOBATh BO3MOYKHOCTh MNPOTEKAHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii, JICKaINX B OCHOBE IIPUPOIHBIX U ITPOU3BOICTBEHHBIX MPOIECCOB

2. Cogepxanne yueOHOro nmpeamera
2.1. Ocobennocmu cooeprcanus 00yUeHUsA XUMUU 8 CPEOHEll UWIKO1e
B cucreme cpenHero ooOumiero o0Opa3oBaHHS XHMHIO OTHOCST K HpPEeIMETHOU
obnactu «EcrecTBeHHble HayKn». OCOOEHHOCTH COAEpKaHUs OOy4eHUs XUMHUU B
CpellHel IIKOJIe 00YCIOBJICHBI CHEU(UKON XUMUU KaK HAYKH U MOCTaBJICHHBIMU
3a/layaMu.
OCHOBHBIMH MPOOJIEMAMHU XUMHUHU SBJISTFOTCS:
— WU3YYEHHE COCTaBa W CTPOECHMS BEIIECTB, 3aBUCHUMOCTM HX CBOWCTB OT
CTPOEHUS;
— MOJYy4YEHUE BEILECTB C 3a/IaHHBIMU CBOMCTBAMHY;
— HCCJIEIOBAHUE 3aKOHOMEPHOCTEM XMMHUYECKUX PEAaKUUW U IyTE€W yIpaBJICHUS
WUMU B LIETISX MOTYyYEHUSI HEOOXOIMMBIX YEIOBEKY BEIIECTB, MATEPUATIOB, JHEPTHH.
[TosToMy B IporpaMme Mo XMMUHU HAIUIA OTPAKEHUE OCHOBHBIE COJICP/KATEIIbHbBIC
JIMHUU:
— «BEUIECTBO» — 3HAHUSA O COCTABE M CTPOCHUM BEIIECTB, MX BaKHEHUIIUX
(bU3HMYECKUX U XUMUYECKUX CBOMCTBAX, OMOJIOTHYECKOM JICHCTBHH;
— «XMMHYECKasi peakIius» — 3HaHHUS 00 YCIOBUSX, B KOTOPBIX MPOSBISIOTCS
XUMHYECKHE CBOMCTBAa BEUIECTB, CIOCO0AX  YOpPABJIEHUS  XUMHUYECKUMHU
MPOLIECCAMH;
— (MPUMEHEHHE BEUIECTB» — 3HAHUSI M OMNBIT MPAKTHYECKOW AESITEIBHOCTH C
BEILIECTBAMH, KOTOPbIE HauboJiee YacTo YNOTPEOAIOTCS B MOBCEIHEBHOMN KU3HHU,
IIMPOKO  MCHOJB3YIOTCSI B  IPOMBIIUIEHHOCTH, CEJIbCKOM XO34iCTBE, Ha
TPaHCIOPTE;
— «I3bIK XUMHHW» — CHCTE€Ma Ba)XHEHIIUX TMMOHSITUH XUMHU W TEPMHUHOB, B
KOTOPBIX OHHU OIKCHIBAIOTCS, HOMEHKJIaTypa HEOPraHHMYECKUX U OPraHUYECKHUX
BEIIECTB, T. €. UX Ha3BaHUS (B TOM UKCJIE U TPUBUAIBHBIC), XUMUYECKUE (DOPMYIIBI
Y ypaBHEHUS,
a TakKe MpaBuiia MepeBojia HHGOOPMAITUU C POTHOTO WK PYCCKOTO SI3bIKa Ha SI3BIK
XUMHH B 00paTHO.



B pesynpraTe wn3ydeHus y4eOHOro mnpenMera «XHUMHs» BBITYCKHUK CpEIHEN
IIKOJIBI OCBOUT COJIEp)KaHKe, CIIOCOOCTBYoIIee (POPMHUPOBAHHUIO MTO3HABATEIBHOMH,
HPAaBCTBEHHOM M JCTETHUYECKOW KYJIbTYpPbl. Y4YallUWCA OBJALEET CUCTEMOU
XUMUYECKUX 3HAHUWA — MOHATHUIMU, 3aKOHAMU, TEOPUSAMHU H S3BIKOM HAyKH Kak
KOMIIOHEHTAMU €CTECTBEHHOHAy4YHOU KapTUHBI Mupa. Bce 3T0 mo3BOIUT eMy
chopMHpPOBATH HA OCHOBE CUCTEMBI MOTYUYEHHBIX 3HAHUI HAyYHOE MUPOBO33PECHHE
Kak (yHIaMEHT 1IEHHOCTHOTO, HPABCTBEHHOI'O OTHOIICHHS K MPUPOJE,
OKPY’KAIOIIEMY MHUPY, CBOEH >KM3HM M 3J0POBBIO, OCO3HATH POJIb XMMHYECKON
HAayKd B TMIO3HAHMM U MpPeoOpa3OBaHMM OKPYKAIOIIET0 MHUpa, BbIpaOOTaTh
OTHOIIEHWE K XUMHUU KaK BO3MOXKHOW oOjactu Oymaymeid CcoOCTBEHHOU
IIPAKTUYECKOMN JAEATEIBHOCTH.

YcBoeHHe cofepkaHusi y4eOHOro mpeamera «XUMHsD) OOECHEeUUT BBITYCKHUKY
BO3MO>KHOCTh COBEPLIEHCTBOBATh W PA3BHBATh I103HABATEJIBHBIE BO3MOYKHOCTH,
YMEHHE YIPaBIATh COOCTBEHHOW MTO3HABATENIbHOM 1€ATEIbHOCTHIO;
UHTEIJIEKTyaJlbHble M pe(ICKCUBHBIE CIOCOOHOCTH; NPUMEHATH OCHOBHBIE
MHTEJJIEKTYaJIbHBIE Olepaluy, Takue Kak (OpMyJIHpOBaHHME TUIIOTE3, aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOLICHHE, CHCTEeMAaTHU3allus, BBbISIBICHUE MPUYUHHO-
CJIICZICTBEHHBIX CBS3ECH Ul U3YYEHHUsI CBOWCTB BELIECTB U XMMHUYECKUX PEAKLIUM;
UCIOJIb30BaTh PA3JIMYHbIC UCTOUHUKU AJIS MOJYYEHUS] XUMUYECKOH MH(pOpMaLuu;
CaMOCTOSITEJIbHO IUIAHUPOBATh M OPraHU30BBIBATH YUEOHO-TIO3HABATEIIbHYIO
NEATENIBHOCTh,  Pa3BUBAaThb  HMCCIEAOBATEIbCKUE,  KOMMYHMKATHUBHBIE U
MH(OPMAIIMOHHBIE YMEHUS.

B nporpamme peajim3yercsi CHCTEMHO -AeATeJIbHOCTHBIN MOAX0/, JICHKAIUMNA B
ocHoBe PDPI'OC. DOTOT MOAXOX OpPHEHTUPOBAH HA KOHKPETHBIE pE3YJIbTATHI
oOpa3oBaHus, KaK CHUCTEMOOOpa3yIOlIMi KOMIOHEHT CTaHAapTa, TIe pa3BUTHE
JUYHOCTU YYallerocs Ha OCHOBE YCBOEHHS YHUBEPCAJIbHBIX YUYEOHBIX IEHCTBUH,
IIO3HAHUSA M OCBOCHUSA MHPA COCTABISAET LEJIb WM OCHOBHOM peE3ysbTarT
oOpa3oBaHUs.

N3yuenne xumuu B 10 u 11 kitaccax noctpoeHo no nuHeiHoi cxeme. B 10 knacce
U3JIaraeTcsi MaTepHall OpraHM4ecKko XxumMuu, a B 11 kmacce — HeopraHudeckas
XUMHUS, 001as XUMHUs, XumMuueckast Textosorus. [locnennue riasel yueOHuka 11
KJIacca 3HAKOMSAT IIKOJIbHUKOB C IIPUMEHEHUEM XMMHMM B OKPYKAIOLIEH KU3HU U
Ha CITy)0€e OOIIEeCTRY.

CucremaTnueckui Kypc opranndecko xumuu B 10 kmacce mpenBapsieT pasued,
HaIpaBJeHHbIM Ha 000OIEHHEe M MOBTOPEHUE TMOJTYYEHHBIX B OCHOBHOMW IIKOJIE
3HaHUU. B HeM Takke JaroTcs T€ CBEJEHUS U3 OOIIeH U HeOPraHUYECKONH XUMUU,
KOTOpbIE HEOOXOAUMBI JJIi M3Y4YEHHs] OpPraHWYeCKOM XUMHUH, HO HE BOILIM B
porpaMMy OCHOBHOM IKOJbl. Kypc opraHmyecko XUMUU TOCTPOEH
TpaguUUOHHO. OH HAYMHAETCS C OCHOBHBIX MOHATHM OPraHWUYECKOW XUMUH, 3aTEM
M3JIaraeTcsi CTPYKTypHasi TEOpHUsi OPraHUYECKUX COCAMHEHUN, PACCMATPUBAETCS UX
DJIIEKTPOHHOE CTpoeHME. [IoToM M3ydaroTcs BaXKHEWIIME KIIACCHI OPTaHUYECKUX
COCIMHEHUN: YIVIEBOAOPOABI, KHUCJIOPOACOAEPIKAIME COCAUHEHMs, a30T- U
cepocoaepxaie coeauHeHusl. CHUCTEMaTUYECKOE H3JI0KEHUE CTPOEHUS W
CBOIMCTB OpPraHWYECKUX COCIUHEHUW TIO3BOJSET TMEPEeUTH K OMOJIOTHYECKU
aKTUBHBIM BEIIECTBAM — YTJIEBOJIaM, XKUpaM, OeJIKaM U HyKICHMHOBBIM KHUCJIOTaM.



3akaHUYMBAETCAd KypC OPraHMYECKOM XHWMHHM pacCKa3oM O TNOJHMEpax M HUX
WCIIOJIb30BAHUU B OBITY U B TEXHHKE.
Marepuan 1no HeopraHmyecko xumuu B 11 kiacce u3ydaercs B cleqyrouien
nocieaoBaTeabHOCTH. (CHavalla pacCMOTPEHBI  AJIEMEHThI-HEMETAIIbI, 3aTEM
AIEMEHThI-METAIUIbl.  M3ydeHue 53JIeMEHTOB-METAJUIOB MPEABAPSAET  pa3led,
CUCTEMATU3UPYIONIUI O00IIKMe CBONCTBA METAJIOB — 3JIEMEHTOB U MPOCTHIX
BEIIIECTB, a TAaKXKE pPACCKa3bIBAIOMIMK O criaBax. PaccMorpenue obmieit xumuu
HAYMHAETCSI CO CTPOCHHUS aTOMa M XMMHYECKOW cBsA3UM. Ha oCHOBE moiryuyeHHBIX
3HAHUM IIKOJIbBHUKU 3HAKOMATCS CO CTPOCHUEM BEUIECTBA, M3Y4YAKOT PAa3JINYHbIC
BUJbl XUMHUYECKOW CBSI3H, BKJIIOYAS MEXMOJEKYJSAPHBIE, U OCHOBHBIC THIIbI
KPUCTAUTMYECKUX PENIETOK MPOCTHIX BEIIECTB M HOHHBIX COCIUHEHUH. 3areM
CIEQyeT Marepuaj, pacCKa3blBAIOIMIMKA O 3aKOHOMEPHOCTSX MPOTEKAHUSA
XAMUYECKUX  peaKuuil. 3JeCh COYETAKOTCS  CBEICHUS M3  XUMHYECKOU
TEPMOJMHAMUKHA U XUMHAYECKOM KUHETUKH, [O3BOJISIOINE TIOHATH, [IOYEMY U Kak
MPOTEKAIOT XUMUYECKHEe peakuuu. Creayromias TeMa Kypca WUIIOCTPUPYET
IIPUMEHEHUE TOJIYYEHHBIX 3HAHUN O 3aKOHOMEPHOCTAX NPOTEKAHUA XUMHUYECKUX
peakuui Ha npakTuke. Peub UAeT 0 pa3IMuHbIX TUIIAX XUMUYECKUX IPOU3BOJICTB.
OO6cyxnarorcsa OOIIMe MPUHIUIBI XUMHUYECKOM TEXHOJOTMM U KOHKPETHBIC
IPOM3BOJACTBA, BOIPOCHl OXPAaHbl OKPYXKAKOLIEH Cpelabl, HOBBIE NOAXOIBI B
[IPAKTUYECKOM NPUMEHEHUM XUMHYECKUX 3HAHUM — «3EJICHOW» XUMHUEH.
N3ydyeHne WMKOIBHOTO Kypca XMMHHM 3aBEpIIACTCS PACCKA30M O MNPUMEHEHUH
XUMHUYECKUX 3HAHUH B Pa3IMUHBIX 0071aCTAX HAYKU U TEXHUKHU.

2.2. Congepskanue yueOHOro npeamera « XuMushH»

Ha YIi1y0JIeCHHOM YPOBHe Cpe/lHero oouero o0pa3oBaHus

e Teopernueckrne OCHOBBI XUMUKM CTPOCHHE BEILIECTBA

ATOMHO-MOJIEKYJISIpHOE yueHHe. BeliecTBa MOJIEKYISIPHOTO U HEMOJEKYJISIPHOTO
cTpoeHusl. KauecTBEHHBIM M KOJMYECTBEHHBIM COCTAaB BellecTBa. MousipHas u
OTHOCHUTEJIbHAsA MOJIEKYJIIpHAsI MacChl BellecTBa. MoOJbHAs 1015 U MaccoBasi 101
AJIEMEHTA B BELIECTBE.
Crpoenne atoma. Hykmunpl. M3otomsl. Jledekt Macchl. Tumbl paaroakTHBHOTO
pacniaga. TepmosinepHbldi cuHTE3. OTKpPBITHE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.
Snepnpie peakuuu. Tunbl SAEPHBIX peakUMii: aeneHne U cuHTe3. CKOpPOCTh
peaKUUM PaaUOAKTUBHOIO pacmnana. [I[pumeHeHue paguoHYKIWAOB B MEIULIMHE.
Meton wmeueHbIXx artoMmoB. IIpumeHeHME paJMOAKTUBHBIX HYKIHAOB B
r€OXPOHOJIOTUH.
CoBpeMeHHass MOJeNb CTPOEeHHs] aToMa. KoprycKyJaspHOBOJNHOBBIE ' cBOiicTBa
anekTpoHa. [IpencraBnenne o kBaHTOBOW MexaHuwke. CooTHouieHue e bpons.
[Tpunun Heompenenennoctu [eizenOepra. [loHsTe o BOMHOBOW (PYHKITUH.
KBanToBeie umcina. AToMHas opOuTanb. PacmpeneneHue 53IEKTPOHOB IO
DHEPreTUYECKUM YPOBHSIM B COOTBETCTBUM C NMPUHILIMIIOM HAaWUMEHBIIEH SHEPTHH,
npaBuioM XyHaa u npuHiunoM [laymu. OcoOeHHOCTH CTPOSHUS YHEPTETUISCKUX
ypoBHEW  aToMOB  d-pieMeHTOB.  DJEKTPOHHAas  KOHUTypalus  aroMma.
Knaccupukanus XMMHYECKUX 3JEMEHTOB (s-, P-, d-, /-37eMeHThI). DJIEKTPOHHBIC
KOH(QUTYpallMK TIOJIOKUTENIBHBIX M OTPUIATEIbHBIX HOHOB. (OCHOBHOE U
BO30YXK/IEHHBIE COCTOSTHUS aTOMOB. BajieHTHBIE JIEKTPOHBI.



[lepponnueckuin 3akoH. @POpPMyIMPOBKAa 3aKOHA B CBETE€ COBPEMEHHBIX
MPEACTABICHUN O CTPOEHUU aToMa. MHPOBO33PEHUYECKOE M HAyYHOE 3HAYEHUE
ITepunonnueckoro 3akoHa JI. 1. MenaeneeBa. Paguyc aroma. 3aKOHOMEPHOCTH B
U3MEHEHUH CBOWCTB IMPOCTHIX BELIECTB, BOAOPOIHBIX COECIMHEHUMN, BBICIINX
OKCHJIOB U TUAPOKCUIOB B MEPUOJAX U TPyNIAX. DIEKTPOOTPUIATEIbHOCTb.
XuMuYeckass CBA3b. OJEKTPOHHAs NOPHUPOJAa XHMHUYECKOW CBS3U. Buasl
XUMUYEeCKO cBs3u. KoBalleHTHas CBSI3b U €€ XapaKTepUCTUKH (PHEPrusi CBS3H,
JUTMHA CBSI3U, BAJICHTHBINA yToJ, KPAaTHOCTh CBSA3U, MOJISIPHOCTb, MOJISPU3YEMOCTD).
KoBarmenTHass HenoJsipHas © TOJsspHas CBs3b. OOMEHHBIH H  JIOHOPHO-
aKIENTOPHBIA MEXaHW3Mbl O0pa30BaHMUS KOBAJCHTHOW TMOJSPHOM  CBSI3M.
['eomerpust MoJnekynbl. JIMNONBHBIA MOMEHT CBSI3H, JUIIOJIBHBIA MOMEHT
MoeKkyiabl. MoHHas cBsi3b. OTiauyue MeXaAy HOHHOM U KOBAJIEHTHOM CBS3bIO.
Merammueckast cBA3b. BogopoaHast CBA3b U €€ BIUMSIHUE HA CBOMCTBA BEIIECTBA.
MexmonexkysspHble B3auMOIECUCTBU. [IoHATHE O CynTPaMOJIEKYJISIPHOM XUMHUH.
ArperaTHble COCTOAHMSI BemlecTBa. [a3pl. ['a30Bble 3aKOHBI. YpaBHEHUE
Knaiinepona—MenpeneeBa. 3akoH ABorajapo. 3akoH OOBEMHBIX OTHOILIEHUHU.
OTHOCUTENBHAS TUIOTHOCTH ra3oB. CpeaHsis MOJIIpHAs Macca CMECH.

CrtpoeHue TBEpIbIX TeN: KPUCTALIMYECKUE U aMOp(HbIE BelIeCTBA. THIIBI
KPUCTAJUIMYECKUX PELIECTOK: aTOMHAasl, MOJICKYJISIpHAsl, MOHHAs, METAJUINYECKAs.
[Tonsitue 00 snemeHTapHOW suelike. Pacder uucia HMOHOB, cojaepX aliuxcs B
aneMeHTapHoM suerke. HMonnble pammycel. OmnpenesieHHe METaUIMYECKOTO
paauyca. 3aBUCUMOCTh (DU3UUYECKUX CBOMCTB BEILIECTBA OT THIIA KPUCTAJIIMYECKOU
pemietku. [lpuumHbl MHOTOoOOpasus BemiecTB. COBpPEMEHHbIC MPEICTABICHUS O
CTPOCHUU TBEPABIX, KUIKUX U Fa3000pa3HbIX BEIIECTB.

JemoHncTpanum.

1. OOpa3ibl BEIECTB MOJIEKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHS.

2. Bosronka noja.

3. Moaenu MOJeKy.

4. Kpucramimdeckue pemeTk.

e (OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUSI XUMUYECKUX PEAKIINI
Knaccudukanus XUMUYECKHX pPEaKIUi MO pa3IMyHbIM MpU3HAKAM CpaBHEHUS.
['omoreHHble U rereporeHHble peakinuu. Kiaccudukaiuys mo 3HaKy TEIJIOBOTO
adpdexra. OOpatumbie U  HeoOpaTuMble peakiuu. Karamutuueckue
HEKaTaTUTUYECKUE peakiuu. Peakiuu ¢ u3MeHeHueM U 0e3 U3MEHEHUS! CTENEHU
OKHCJICHUSA 3JIEMEHTOB B COCJIMHCHUSX.

DHepreTuka XuMuueckux peakuuil. TermmoBol 3(PdheKT XUMUYECKOW peakIuu.
DHIOTEPMUUECKHE U DK30TCPMHUYECKUE pEaKIMU. TepMOXMMHUUYECKUE YPABHEHHS.
Ternnora oOGpa3oBanus BerecTBa. 3akoH ['ecca W clencTBUS M3 HETO. DHEPrUs
cBs3u. [loHsiTe O BHyTpeHHEW SHEepruu W JHTaNbIuUU. [loHsTHe 00 >HTpONUH.
Bropoii 3akon TtepmoamHamuku. dopmyna bomeiimana. Oueprus ['nbGbca u
KPUTEPUU CAMOITPOU3BOJIBHOCTH XUMUYECKON PEAKIINH.

OOpatumpie peaknuu. XUMUYECKOe paBHOBecue. KoHCTaHTa paBHOBECHS.
[Tpuanun Jle Ilarense. PaBHOBECHBIE COCTOSIHMA: YCTOMYMBOE, HEYCTOMYMBOE,
oe3paznmuunoe. CMeleHne XUMUYECKOT0 PaBHOBECHS MOJT EUCTBUEM Pa3IMUHbBIX



(akTOpOB: KOHIIEHTPALlUd PEAareHTOB WM MPOAYKTOB PpEaKIHMH, JaBICHHUS,
TeMnepaTrypbl. Posib cMenieHus paBHOBECUS B TEXHOJIOTHUECKUX MPOLIECCaX.
CKOpOCTh XUMHYECKUX pEaKIMii, €€ 3aBUCUMOCTh OT pa3JIMYHBIX (AaKTOPOB:
MPUPOJBl PEArUPYIOIIMX BEIIECTB, KOHLEHTPALIMM pPEArupyoINX BEUIECTB,
TEMIIEPATYPhl, HaJW4YUs KaTajln3aTopa, IUIOLIAAM MOBEPXHOCTH PEArupyrOIINX
BEIIECTB. Peakium TOMOTEHHbIE W TE€TEPOTCHHBIE. DJIEMEHTApPHBIE PEaKIUU.
MexaHusM peakiuu. AKTUBUPOBAaHHBIM KOMIUIEKC (TIEPEXOJAHOE COCTOSHUE).
3akoH aAecTByromMX Macc. KOHCTaHTa CKOpPOCTH pEaklHMH, €€ pPa3MEPHOCTb.
CkopocTh peakiuu paguoakTUBHOTrO pacmnana. Ilepuon momypacmnana. [Ipasuiio
Baut-T'od¢a. Tlonarue o0 sHEpruM akTHUBAIMM U 00 SHEPreTUYECKOM Mpoduiie
peakiuu. YpaBHeHue Appenuyca. KaranuzaTtopsl U Katanus. DHEPrusi akTUBAIUU
KaTaJU3UPyEMON M HEKATAIM3UPYEMOU peakuyuu. AKTUBHOCTb M CEIIEKTUBHOCTD
Katanu3aropa. ['OMOreHHbII M TeTepOreHHbIM KaTaiau3. | OMOreHHBIN KaTajau3 B
razoBoi (ase.
Karamutuyeckoe OKHMCIIEHHE YTapHOIO Ira3a B KOHBEPTEPAX BBIXJIONHBIX I'a30B B
aBTOMOOWIIsIX. Ponb KaTaam3aTopoB B MPUPOJAE U MPOMBIIUIEHHOM MTPOU3BOJICTBE.
®depMeHThI Kak OMOJIOTMYECKUE KaTaau3aTOPhl.
JlemoHCcTpauuu:
1. Dx30TepMUYECKHE U SHAOTEPMUYECKHE XUMUUECKNE PEAKLINN.
2. TennoBsle ABJIECHUS IPU PACTBOPEHUH CEPHOM KUCIOTHI 1 AMMHUAYHON CEJIUTPHI.
3. 3aBUCHMOCTb CKOpPOCTM pE€aKUMHh OT TNPHUPOJBI BEIIECTB HA IpPUMEPE
B3aMMOJICUCTBUSl PACTBOPOB PA3IHMUYHBIX KHUCIOT OJIMHAKOBOW KOHUEHTpALUU C
OJIMHAKOBBIMH KyCOUKamu (IpaHyjamMH) HMHKA U OJUHAKOBBIX KYCOYKOB Pa3HbIX
MeTasuIoB (MarHus, [IMHKA, KeJie3a) C pACTBOPOM COJISTHOW KUCIIOTHI.
4. BzauMojeHcTBUE pPACTBOPOB CEPHOW KHUCJIOTHI C PacTBOpaMU THOCYJb(ara
HATPUS PA3IMYHON KOHIEHTPALMKU U TEMIIEPATYPHI.
5. 3aBucuMocTh moJOXeHUs paBHOBecus B cucreme 2NO2 = N;Os or
TEMIIEpaTyphl.
JlabopaTopHBI€ OIBITHI:
1. Katasmntrueckoe pa3inokeHHe MEpOKCUIa BOJIOPOA.

e PactBOpHI
CrocoObl BBIpaXKEHUs KOJMYECTBEHHOIO COCTaBa pacTBOpa: MaccoBas J0JIs

PacCTBOPEHHOTO BEILIECTBA (mpoueHTHAas KOHIICHTpAIus), MOJISIpHAS
KoHUeHTpaiusi. TurpoBanue. PacTBopeHue Kak (PU3MKO-XMMHUYECKUN MpoLEcC.
Kpucrannoruapartsl.

Hucnepcubie  cuctembl. Komnouansle pactBopbl. VICTHHHBIE — pacTBOPHI.
Hucnepchas ¢da3za u qucnepcronHas cpena. CyCcreH3uu U SMYJIbCUH. 3011 U TellU.
Omnanecrenrus. dpdext Tungans. Koarymsmus. Cequmentanus. Cuaepesuc.

Peakuun B pacTBOpax »3JeKTpoiauToB. KauecTBEeHHbIE peakuuMd Ha HOHBI B
pactBope. KHCIIOTHO-OCHOBHBIE B3aMMOJCHCTBUS B pacTBOpax. AMGMOTEPHOCTS.
HNonnoe npousBenenrie Bonbl. Bogopoansiil nokazarens (pH) pactBopa. CunbHbie
u criabple dieKTpoduThl. Pacder pH pacTBOpPOB CHIIBHBIX KHCIOT W IIETOYCH.
KoHcranThl auccommanuu ciaadbix 3JIEKTPOIUTOB. CBsI3b KOHCTAaHTBHI M CTEIIEHU
nvcconuanuu. 3akoH pa3senenus OctBaibaa. Peakiiun nonHoro oomena. Ilosinbie
Y COKpAllleHHbIE MOHHBIE YpaBHEHUA. [ naponus conent. ['maponns no KaTuoHy, no



aHHUOHY, II0 KATUOHY M MO aHUOHY. Peakuus cpensl pacTBOPOB COJIEHU: KUCIOTHAS,
meoyHass W HeuTpanbHas. I[lomHbl HeoOpaTtumblii ruaponus. Ilomydenue
peakuued THAPOJN3a OCHOBHBIX coJiel. [IOHSATHE O MPOTONUTHUYECKOW TEOPUHU
bpen- crena—IJloypu. IloHsATHE O TEOPUU KUCIOT U OCHOBaHU JIptonca. 3HaueHue
rUApoJin3a B OMOJIOTMYECKUX OOMEHHBIX mpoleccax. [IpuMeHeHune ruapoiusa B
MIPOMBIIJICHHOCTH. PaBHOBecHE MEXAy HACBIIICHHBIM PAaCTBOPOM U OCAJKOM.
[IpousBeneHne pacTBOPUMOCTH.
JleMoHcTpanuu:

1. Onpenenennrie KUCIOTHOCTU CPEbI MPU MOMOIIY UHIUKATOPOB.
2. Dddext Tunnpans.

3. OOpa3oBaHr€ KOMILIEKCHBIX COEIMHEHUI NIEPEXOAHBIX METAILIOB.
JlaGopaTopHbIE OMBITHI:

1. Peakiuu noHHOrO OOMEHa.

2. CBoiicTBa KOJUIOMIHBIX PACTBOPOB.
3. I'mapoinu3s coleid.

4. ITonnyyeHue U CBOMCTBAa KOMIUIEKCHBIX COCTMHEHUM.

e OKHUCIHUTEIBHO-BOCCTAHOBUTENBHBIE ITPOLIECCHI
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE peaKkuu. Turbr OKHCIIUTENIBHO-
BOCCTAHOBUTENBHBIX peakuui. OKUCIEHHWE M BOCCTAHOBIICHHE. OKHUCIHATENIH U
BOCCTAHOBUTENH. METOJl 3JIEKTPOHHOIO U 3JIEKTPOHHO-MOHHOIO OaliaHca.
[loBenenue BeniecTB B cpenax ¢ pasHelM 3HaueHueM pH. Ilepmanranar xanus kak
okuciauTenb.  OKUCIUTENBbHO-BOCCTAHOBUTENBHBIE  PEAKIMM B IPUPOJIE,
IIPOU3BOJICTBEHHBIX MPOLECCAX U KUZHEAECATEIBHOCTA OPTaHU3MOB.
["anbBannueckuit anemMeHT (Ha mpumepe osiaeMeHTta Jlanudms). Xumudeckue
VUCTOYHUKM TOKA: TajJbBaHUYECKUE DIIEMEHTBI, AKKyMYJIATOPbl W TOIUJIMBHBIC
aneMeHTel. dopma 3anuMcu  XMMHYECKOIO MCTOYHMKA TokKa. CTraHaapTHBIN
BOJOPOJHBIN 31eKTpoJ. CTaHJApTHBIM BJIEKTPOAHBIA MMOTEHIHAI CUCTEMBI.
[TonsitTue 00 DIEKTPOJABIKYIIECH CUJIE PEAKIUU. ODIECKTPOXUMHUYECKUH Pl
HampspDKEeHUH  (aKTUBHOCTH)  METaUIOB  (PAl  CTaHAAPTHBIX  AJIEKTPOIHBIX
noTeHlanoB). HanpasieHre OKHCIUTEIbHO- BOCCTAHOBUTEBHBIX PEAKLIUM.
DNEeKTPOIN3 PACIUIABOB U BOAHBIX PACTBOPOB JIEKTPOJIMUTOB (KHUCIIOT, IIEI0YEH U
cojieil). 3akoHbl dJyeKTposin3a. lIpakTuyeckoe NpUMEHEHHE »BJIEKTPOoJM3a s
MTOJTYYEHHSI IIEJIOYHBIX, IEJTOYHO3EMEIBHBIX METAIUIOB U AJIFOMUHHSL.

Koppo3sust meTannoB: cnoco0bl 3alIU Tl METANIOB OT KOPPO3UHU.
JemoncTpauuu. B3anmoneiicTBue mepMaHraHata Kaiaus ¢ CyJb(pUTOM HaTpus B
pa3HBIX cpenax

e (OCHOBBI HEOPraHUYECKON XUMHUH
Krnaccuduxkaiys u HOMEHKIIaTypa HEOPTaHUIECKUX COCTMHEHUN
BaxHelilme Kilacchl HEOPraHMYECKUX BEIIECTB. OJEMEHTHI METaulbl U
HeMeTa/utbl U ux mnosioxeHue B [lepmommueckoii cucteme. Kmaccudukamus u
HOMEHKJIaTypa CII0KHBIX HEOPraHWYECKUX COCIMHEHHUI: OKCHIIOB, TMIPOKCHJIOB,
KUCIOT U coJied. ['eHernyeckas CBsA3b MEXIYy KilacCaMU HEOPraHUYECKUX
coenuHenuid. Unentudukanus HeopraHu4ecKrux BEIIECTB U HOHOB.



KomrnekcHbie COCIIMHEHUS. CocraB KOMILUIEKCHOTO HOHA:!
KOMILJIeKcooOpa3zoBarenb, juranabl. KoopaunanumonHoe uwucio. Homenknatypa
KOMIUIEKCHBIX COEIUWHEHHI. 3HAaU€HUE KOMIUIEKCHBIX coennHeHui. [lonstue o
KOOPAMHAIMOHHON XUMUHU.

Hewmerasibl

Bonopoa. Ilomydyenue, ¢Qusnueckue W XHUMHUYECKHE CBOWCTBA (peakuuu C
MEeTaJUlaMl W HEMETa/llaMH, BOCCTAaHOBJIICHHE OKCHUJIOB M coJjeil). ['mupumbl.
TonnvMBHBIE 7IEMEHTHI.

["amorensl. OOImIas XapakKTEPUCTUKA 3JIEMEHTOB TMTaBHOM noarpynmsl VII rpynmsl.
@dusnyecKkue CBOMCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH H3MEHEHHS
OKHUCJIMTEIbHOW aKTUBHOCTH TaJIOTEHOB B COOTBETCTBUM C HX IIOJIOKECHUEM B
NepUOANYECKOI TadnuIe.

[1opsAnOK BBITECHEHUS TaJIOTEHOB U3 PACTBOPOB rAJIOTE€HUIOB. XJIOp — IOJIYYEHHE
B TMPOMBINIJICHHOCTH M J1a00paTOpuu, PEaKiuyd C MeTaJIaMd U HEeMeTallJlaMHu.
B3aumoperncTBue xjiopa ¢ BOAOM M pacTBopamu uienoded. LlemHon mexaHusm
peaKkiy B3auMOJICHCTBUA XJI0pa ¢ BojgopooM. Obe33apakiBaHue MUTHEBON BOIbI
XJIOpOM. XpaHEHHUE U TPAHCIIOPTUPOBKA XJiopa. KuciopoaHble COETUHEHUS XJI0pa.
[MMOXJIOPUTHIL, XJIOPaThl U MEPXJIOPATHl KaK TUMTMYHBIE OKUCcIUTETU. OCOOCHHOCTH
xumun ¢ropa, Opoma u noja. KauecrseHHas peaxiys Ha U0/, ['anoreHoBo0pOIbI
— TMOJIyYECHHUE, KHUCIIOTHBIE U BOCCTAHOBHUTEIIBHBIE CBOMCTBA. XJIOPOBOJOPOA.
["anoreHoBogOpoaHbIE KUCHOTBI W uX coiu. CoyisiHas KUCIoTa U €€ COJIW.
KauecTBeHHbIE peakUMM Ha TaJOTCHUA-UOHBI. [IpMMEHEHHE TralloreHOB W HX
BaXXHEUIIINX COCIUHCHUM.

DJIeMEHTHI MOATrPYIIbl Kuciopoaa. O01as XxapakTepucTUKa JIEMEHTOB IJIaBHOM
noarpynnel VI rpynmel. du3znyeckue CBOMCTBA MPOCTHIX BemecTB. O30H Kak
ajuioTponHass Moaudukanus kuciopoaa. llonmydenue o3zona. O3onatopsl. O30H
Kak okuciurenb. [lo3uTuBHAS M HEraTMBHAas POJIb 030HA B OKPY’KAIOLIEU Cpele.
B3aumoneiictBue o30Ha ¢ ankeHaMu. CpaBHEHUE CBOMCTB 030HA M KHUCIOPOJA.
Boma u mnepokcua BoAOpOAa KAk BOJOPOJHBIE COCAUHEHMS KHUCIOpOJa —
CpaBHEHHE CBOWCTB. llepokcua Bomopona Kak OKHUCIWTENb U BOCCTAHOBUTEIIb.
[lepokcuapt wmetaimioB. Ilonsitue 006 opranmueckux mnepokcumax. Cepa.
Annorponus cepbl. Pu3nuecKrue U XUMUYECKHUE CBOMCTBA CEPhl (B3aUMOJICHCTBUE
C MeETaulaMH, KHUCJIOPOAOM, BOJOPOAOM, pPacTBOpPaMH IIEIOYEH, KHUCIOTAMHU-
OKUCHUTENAMH). B3aumonelcTBre cepbl C Cylb(PUTOM HATpusi C 0Opa3OBaHHEM
thocynb(ara  Harpusa. CepoBoAopol —  MOJy4YEHUE, KHUCIOTHbIE U
BOCCTaHOBUTENbHbIE  cBoiicTBa.  Cynbduabl.  Hucynedan. Ilonsitue o
nonucyibduaax. CepHUCTBIM ra3 Kak KUCIOTHBIM Okcua. OKHUCIUTEIbHBIE U
BOCCTAHOBUTEJBHBIE CBOWCTBA CEpHUCTOro rasza. [lomydeHuwe cepHucroro rasa B
MPOMBINICHHOCTH M Jlabopatopun. CepHucrtas kuciota U ee coiu. CepHbld
aarunpuz. CepHas kucimota. CBOWCTBa KOHIICHTPUPOBAHHOW M pa30aBICHHOU
CEpHOM KHUCJOTHI. [[eMCTBUE KOHLIEHTPUPOBAHHOM CEPHOM KHUCJIOTHI Ha caxap,
METaJUlbl, HEMETAJUIbl, Cynbdumbl. TepmMudeckas yCTOWYHUBOCTH CYIh(}aTOB.
Kpucramioruaparel cynbdaToB MeTauioB. KauecTBeHHas peakids Ha CEPHYIO
KHUCJIOTY U €€ COJIU.



DOnemeHTsl mOATPYyNmbl a3oTa. OOmas XapakTepuCTUKa SJIEMEHTOB TJABHOUN
noArpynisl V rpyiibl. PU3H4eCKUe CBOMCTBA MPOCTHIX BEMIECTB.

A30T u ero coequHeHus. CTpOCHHE MOJIEKYJIbI a30Ta. OU3NYECKUE U XUMUYECKUE
cBoiicTBa azora. IlomydeHuwe a3oTa B MPOMBIIUICHHOCTH U J1a0OpaTOpHUHu.
Hutpuabsl. AMMUak — ero mnoJiyueHue, (pu3nyeckue U XUMHUYECKHUE CBOMCTBA.
OCHOBHBIE CBOMCTBA BOJHBIX PACTBOPOB aMMHaka. AMMHUAK KaK BOCCTAHOBUTEIIb.
B3anmoneiicTBue aMMuaka ¢ aKTHUBHBIMHA MeTalllaMd. AMHJ  HATpus, €ro
coiictBa. Comm ammonus. lloBeaeHue cosieidi aMMOHMS TIPU HAarpeBaHUMU.
KauecTBeHHas peakuusi Ha MOH aMMoHUs. [Ipumenenne ammuaka. OKCHIBI a30Ta,
ux noiydeHue u cpoiictBa. Oxcun azora (I). Okucnenue okxcuma azota (II)
kuciopoaom. Jumepusanust okcuaa azora (IV). Azorucras Kuciora U €€ CoJu.
HuTpuThl Kak OKHCIUTEIN U BOCCTAHOBUTENIU. A30THAsI KUCI0Ta — (DU3UIECKUE U
XAMHUYECKUE CBOWCTBA, IIOJy4Y€HUE. A30THAas KHUCIOTa KakK OKHUCIIUTEIb
(OTHOIIEHHE a30THOM KHUCIIOTHI K METAJIJIaM U HEMETaJlJIaM )

3aBUCUMOCTh MPOAYKTa BOCCTAHOBJICHHMSI a30THOM KHUCJIOTBI OT AKTHUBHOCTHU
MeTajuia ¥ KOHIEHTpaIuu KUcIoThl. [lonarue o katnone HUTpoHus. OcoOEHHOCTh
B3aMMOJICUCTBUSl MarHusg W MapraHiia ¢ pa30aBIIEHHON a30THOW KHUCIOTOM.
Hutpatsl, ux ¢pusmdeckue U XUMUUECKHE CBONCTBA (OKUCIUTEIbHBIE CBOMCTBA U
TepMUYECKas YyCTOMUYMUBOCTD), IPUMEHEHHE.

®ochop u ero coeguHeHus. Amnorpornus Qocdopa. Dusznyeckue CBOUCTBA
dbochopa. Xumuueckue cBoiicTBa gocdopa (peakiuu ¢ KUCIOPOI0M, rajJoreHamu,
MeTaJlJIaMU, CJIOKHBIMU BEIIECTBAMU-OKUCIUTENAMHU, Ienodamu). [lomydenue u
npuMenenue Qocdopa. Xnopuasl docdopa. Gochun. Dochuasi. DocdopHbiit
anruapua. OptodocdopHas u  mertapocPopHas KHUCIOTBI M HUX  COJIH.
KauectBennas peakuust Ha oprodocdarsl. Paznoxenue opTopocPhopHON KUCIOTHI.
[Ipumenenue ochopHoil kucnoTsl U ee conell. buonornyeckas ponb docdaros.
[Tupodocdopnas kucnora u nupodocdarsl. Oxcua docdopa (III), pochopucras
KucioTa u ee conu. PochopHOBATHCTASI KUCIIOTA U €€ COJIU.

[Toarpynma yrinepoma. OOmmasi XapakTEpUCTUKA AJIEMEHTOB TJIABHOW MOATPYIIBI
IV rpynmer.

Yrnepoa. Amnorponusi yriepona. CpaBHEHHE CTPOEHUSI U CBOMCTB rpadura u
anmasza. DymiepeH Kkak HoBas MoJeKyspHas ¢opMa yriaepona. YToJb:
XUMUYECKHUE CBOWMCTBa, MOJIydeHHE U TNpumeHeHue yris. KapOuawl. ['maponus
KapOuja KanblMs W KapOuga amomMuHus. KapOuabl MepexoJHbIX METallIoOB
(ckene3a, XxpoMma W JAp.) Kak CBEpXMpouHble Marepuaibl. CHUHTE3-ra3 Kak OCHOBa
COBPEMEHHOW MpPOMBINIIEHHOCTU. OKCUABl yriaepojaa. DJIEKTPOHHOE CTPOCHHUE
MOJIEKYJIbl YTapHOTO ra3a. YTrojb M yrapHbli ra3 Kak BOCCTaHOBUTENIU. Peakius
yrapHoro rasza c pacruiaBamu menouyedd. Cunre3 @opmuaroB. OOpa3zoBaHue
YTapHOTO Ta3a MPU HEMOJIHOM CTOpaHuu yriisl. buonorndeckoe AeHCTBUE yrapHOTO
raza. [loslyyeHne W NpUMEHEHWE YrapHOro ra3a. YTJEKUCIbIA Ta3: IMOJIyYCHHUE,
XMMHUYECKUE CBOMCTBA (B3aMMOJICUCTBUE YIJIEKHUCIIOrO ra3a ¢ BOAOW, IIEJI0YaMH,
MarHveM, MepOKCHIAMHU METAJIOB). DIEKTPOHHOE CTPOCHHE YIJIEKHCIIOTO Tasa.
VYronbHas kucnota u ee conu. KapOoHaThl U rupoKapOOHATHI: X MOBEICHUE TTPU
HarpeBanuu. KauectBenHast peakius Ha kapOoHaT-uoH. Haxoxnenne kapOoOHATOB



MarHusi U Kajblldsg B TMPUPOJE. KOPAJUIbI, KEMUYT, M3BECTHAKU (M3BECTKOBHIE
TOpBbI, KAPCTOBBIE MEIIEPhI, CTATAKTUTHI U CTAJIATMUTHI).

Kpemunii. dusznueckue U XMMUYECKHME CBOWCTBa KpeMHUs. Peakiuu c yriew,
KHCIIOPOJIOM, XJIOPOM, MarHueM, pacTBOpaMu Iiesioueu, cepoBogopoaom. Cuiian
— BOJIOpoJHOE coeAuHeHue KpemHus. Cumunuabl. [lonydyeHue u npuMeHeHue
kpemuus. Oxcun kpemuus (IV), ero crpoenue, ¢Gu3nueckue U XUMHUYECKUE
CBOICTBA, 3HAU€HHE B MPUPOJIe U TpuMeHeHue. KpeMHueBbie KUCIOTH U UX COJIH.
I'uaponu3 cunukatoB. CUIIMKaTHbIE MHUHEpaldbl — OCHOBA 3EMHOM KOPBI.
AJFOMOCUJIMKATBHL.

bop. Okcupn 6opa. bopnas kuciora u ee conu. bypa. Bogopoansie coenuHeHust
6opa — 6opansl. [Ipumenenne coenuHeHnit Oopa.

brnaroponubsie (MHepTHBIE) razpl. OOIIas XapaKTEpUCTHKA AJIEMEHTOB TIJIaBHOM
noarpynmnbsl  VIII rpymnmel. OcoOeHHOCTH XHUMHUYECKHUX CBOMCTB. [lpumeHeHue
0JIarOpOIHBIX Ta30B.
Hemonctpanuu. 1. 'openne Bogopona. 2. [lonxyuenue xsopa (OnbIT B MpoOUpKeE).
3. OxucIHTENbHBIE CBONCTBA pacTBOpa Tumnoxjoputra HaTpus. 4. ONBITE C
OpomHol Bomoi. 5. IlnaBnmenume cepwl. 6. ['opeHme cepsl B Kucioponae. 7.
BsaumopaeiictBue xkenesa c¢ cepoid. 8. I'opeHue cepoBomopona. 9. OcaxneHue
cynbduaoB. 10. CpoiictBa cepHucroro raza. 11. JleiicTBUe KOHIICHTPUPOBAHHOM
CEpHOM KUCIIOThI Ha MeJIb U caxapo3sy. 12. PacTBopeHne aMMuaka B BOJE.
13. OcHoBHBIE CBONMCTBa pacTBopa amMmuaka. l4. Karaimutuueckoe OKHUCIEHUE
ammuaka. 15. [lonyuenune oxcuna azora (II) m ero okucienwe Ha Bo3ayxe. 16.
JetictBue a3oTHOU KuciaoThl Ha meab. 17. ['openune dochopa B kucmopoae. 18.
[IpeBpamenre kpacHoro ¢ocdopa B Oenblii M €ro cBeuyeHue B TemHoTe. 19.
B3aumoneiictBue Qocdopnoro anruapuna ¢ Bogou. 20. OOpasubl rpadurta,
anmaza, kpemHus. 21. T'opeHue yrapHoro rasza. 22. TylieHue IUIaMEHU
YIJIEKUCIIBIM Ta30M. 23. PaznoxkeHnue mpamopa.
JlabopaTopHBI€ OIBITHI:
1. ITomydyenue xjiopa U U3y4eHUE €ro CBOMCTB.
2. CBoiicTBa XJIOPCOJEPKAIIUX OTOSITMBATENCH.
3. CBoiicTBa OpoMa, noja M UX COJISH.
4. I3yuyeHune CBOMCTB CEPHOM KHUCIIOTHI U €€ COJIEH.
5. N3ydenue CBOMCTB BOIHOTO pacTBOPA AMMUAKA.
6. CBolicTBa CoJIeld aMMOHMUSI.
7. KauecTBeHHas peakiusi Ha KapOOHAT-UOH.
8. UcnipiTanue pacTBOpa CHIIMKATa HATPUSI HHAUKATOPOM.
9. O3HakomIIeHHE ¢ 00pa3aMu IPUPOAHBIX CHIIUKATOB.

e Merasibl
OO6mmit 0630p 3MeMEeHTOB — MeTauioB. CBONCTBA MPOCTHIX BEIIECTB-METAJUIOB.
DNEeKTPOXUMHUYECKUI pan HANPSIKECHUN METAaJIJIOB. Merammueckue
Kpuctaumueckue pemeTku. CrutaBel. XapaKTepUCTHKAa HamOOJiee HW3BECTHBIX
criaBoB. [lonydeHne u npuMEHEHHE METAIIOB.
[Ilenounbie Metayibl. OO0IIas XapaKTEPUCTHKA DJIEMEHTOB TJIaBHOM MOATPYIIbI |
rpynmnbl. CBOMCTBAa IMICNIOYHBIX METaUIOB. Pacrno3HaBaHWEe KaTUOHOB JIUTHS,



HaTpusd W Kannsg. Harpuii M Kanuii — DOPEACTaBUTENN LIEIOYHBIX METAJUIOB.
XapakTepHble peakuuu HaTpus W Kanus. llonmydyeHue IIEeTOYHBIX METAJUIOB.
Oxkcuapl 1 nepokcuapl HaTpuss W Kanus. CoenvHeHuss Hatpud U Kanua. Conn
HaTpus, Kalus, UX 3Ha4CHHUE B IIPUPOJIE U KU3HU yenoBeka. Cona v eqkuil HaTp —
BAKHEHUIINE COCTMHEHUS HATPHUS.

bepumnumii, MarHui, uienoYHO3eMEIbHbIE MeTaibl. OOmas XapakTepHCTHKA
AJIEMEHTOB  riaBHOM  moxrpymnmsl Il rpynmel. bepuiumid,  MarHum,
HIEJIOYHO3EMENbHBIE METaIbl. AM(POTEPHOCTh OKCHAA U THIPOKCUAA OEpHILIHUSL.
Oxkpacka MmjIaMeHH COJISIMU IIeJIOYHO3EMENIbHBIX METAINIOB. Maruuii U Kaiabluid, UX
oOmasi XapakTEepHCTHKAa Ha OCHOBE ToJiokeHHs B [lepuoamueckoil cucteme
anemenToB JI. . MenneneeBa u ctpoenust aromos. [lomydenue, ¢pusnueckue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MarHusl, KaJbliks U UX coeauHeHui. Conn
MAarHusl U KaJblUs, UX 3HAYCHUE B IPUPOJAE U KU3HU 4YelioBeKa. KECTKOCTh BOJbI
U CIIOCOOBI €€ YCTPAHEHHUS.

AmoMmuHuil. PacmpocTpaHeHHOCTh B MpUpone, (PU3NYECKUE U XUMHUYECKUE
CBOMCTBa (OTHOILIEHHUE K KUCJIOPOJIY, TaJloreHaM, pacTBOpaM KUCIOT U IIEIO0YeH,
amomotepmusi).  [IpousBojacTtBo  amtomuuusa.  [IpuMeHeHue — amOMHUHUS.
AmMdortepHoCcTh OKcuaa W Tuiapokcuaa amomuHus. Comu amomunwus. [lomHoe
pa3oKeHHe BOJOM COJIeM aTlOMUHUS CO CIA0BIMH JIBYXOCHOBHBIMH KHCJIOTAMHU.
AOMUHATBL B TBEPJIOM BHUAE U B pacTtBope. KomIuiekcHble COEIMHEHUS
AITFOMHUHUSL.

OnoBo u cBuHel. OU3NUECKUE U XUMUYECKHUE CBOMCTBA (PEAKIUU C KUCIOPOJIOM,
kucinoramu), npumeHenue. Comm omoBa (II) u cBunma (II). CBuHLOBBIN
aAKKyMYJIATOP.

MeTtanbl no6ouHbIX noarpyni. OOmas XapakTepucTUKa NEPEXOAHBIX METAIIOB
|—VIII rpynmn. OcoOEHHOCTH CTPOEHHUSI aTOMOB MEPEXOAHBIX MeTayioB. OOmme
dbu3nUecKue 1 XUMUYECKHe CBOMCTBA. [I[puMeHeHe MeTallyioB.

XpoM. Puznyeckre CBOMCTBa XpoMa. XUMUUYECKUE CBOKMCTBA XpOMa (OTHOUIEHHUE
K BOJISHOMY Tapy, KHUCJIOpPOAY, XJOpYy, pactBopam kucior). llomyuenue wu
npuMeHenne xpoma. CoeauHeHuss xpoma. VI3MeHEHHE  OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX M KHUCJIOTHO-OCHOBHBIX CBOWCTB OKCHUIOB M THAPOKCHJIOB
XpoMa C POCTOM CTEeMeHU OKHcIeHus. AMQOTEepHbIE CBOWCTBA OKCHIA U
ruapokcuga xpoma (III). Oxucnenue coneit xpoma (III) B xpomatsl. B3zaumubie
MEepeXoJbl XPOMATOB U JUXPOMATOB. XPOMAThl U AUXPOMATHI KAaK OKHUCIIUTEIIH.
[Tonnoe paznoxenue Bomoil coneir xpoma (III) co cmaObiMu JBYXOCHOBHBIMHU
KHCI0TaMHu. KOMILJIEKCHBIE COETMHEHUS XpOMA.

Mapranen. ®@usnyeckue CBOMCTBA MapraHia. XMMHUYECKUE CBOWCTBA MapraHia
(OTHOIIEHHE K KHCIOPOYy, XJI0pY, pacTBopaM KUcIOT). [lomyuenne u npuMeHeHue
mapranna. Okcun mapranua (IV) xak oxuciautenb u katanuzatop. [lepmanranat
Kaiusi Kak okuciurtesb. Oxcun u rugpokcun Mapranua (II): momydyenue u
cBorictBa. Coenunenus mapranua (III). Manra- nar (VI) kanus u manranar (V)
KaJIusl, UX MOJyYEHHUE.

Kenezo. Haxoxnenue B mpupojie. 3HaUYECHUE >Keye3a ISl OpraHu3Ma 4eoBeKa.
du3nyecKrue CBOMCTBA Kelle3a. XMMUYECKHE CBOMCTBA kese3a (B3auMOJICHCTBUE C
KHCJIOPOJOM, XJIOPOM, CEPOM, YIJIEM, BOJIOM, KUCJIOTaMH, PacTBOpaMHU COJIEH).



CmniaBel kenesa ¢ yriiepojoM. [lonydenue u nmpumMenenue xene3a. CoequHEHUs
xene3a. CpaBHEHUE KHCJIOTHO-OCHOBHBIX M OKHCIUTEIBHO- BOCCTAHOBUTEIBHBIX
cBoiicTB ruapokcuaa xxenesa (II) u rugpokcuna xeneza (I1I). Conu xenesza (I1) u
xkenesa (IIT). Meroasl nepeBoja coseit xkenesa (I1) B conu xenesa (I11I) u o6patHo.
[TonHoe paznoxxkeHue Bojoi cosert sxene3a (II) co cmaGbIMU JBYXOCHOBHBIMHU
kucioTamu. OKHUCIHUTENbHBIE CBOMCTBAa coenuHeHuid sxeneza (I1I) B peakmusix c
BOCCTAHOBUTEISIMU  (MOAMIOM, CEpOBOAOPOJOM H  Menpto). lluanuanwie
KOMILUIEKCHI Jkene3a. KauectBeHHble peakuuu Ha wuoHbl xene3a (II) u (IID).
DeppuThl, UX TOJIYYEHUE U IPUMEHEHUE.

Mens. Haxoxnenne B npupoje. buonornueckas posnb. PU3NyecKue U XUMAYECKUE
CBOMCTBa (B3aUMOJECHCTBUE C KHUCJIOPOAOM, XJIOPOM, CEPOM, KHUCIOTaMU-
okucnurensamu, xjopunoMm  xeneza  (II)). B3aumoneiictBue Memu ¢
KOHIICHTPUPOBAHHBIMU  COJIIHOW, OpOMOBOJOPOJHONM U  MOJOBOJIOPOJHOM
KucioTamu 6e3 jgoctyna Bo3ayxa. llomydenne u npumenenue menu. Okcunl u
ruapokeus meau (I11). Conmu menu (I1). Menusiit kynopoc. Ammuakarsl menu (1) u
meru (I1). [Momyuenue oxcuna menu (I) Boccranosienuem rumapokcuaa meau (11)
rioko30it. [Tomydyenue xmopuna u noauaa meau (1).

Cepebpo. @Dusuueckue W XUMUYECKHE CBOMCTBA  (B3aMMOJIEUCTBHE C
CEpPOBOIOPOJIOM B MPHUCYTCTBUU KHUCIOPOJA, KHUCIOTAMU- OKHUCIUTEISIMU).
Ocaxnenre okcuga cepeOpa TMpu JCHCTBUM IIEJIOYM Ha COJIM  cepedpa.
AMMmuakaTel cepedpa kak okuciautenu. KauecTBeHHas peakivsi Ha HOHBI cepedpa.
[Ipumenenue cepebdpa.

3on0Tt0. DU3NYECKHUE W XHMHYECKUE CBOICTBA (B3aUMOJECHCTBHE C XJIOPOM,
«IapCKOM BOJKOI»). 30JI0TOXJIOpOBOIOpoAHAas kucioTa. ['mapokcun 3omota (111).
Kommnekcesl 3050Ta. CriocoObl BBIACNIEHUS 30J0Ta U3 30J0TOHOCHOW MOPOJBI.
[Ipumenenue 30m0Ta.

[uak. Pu3nyeckre U XUMHUYECKUE CBOWMCTBA (B3aMMOJICHCTBUE C TraJOr€HaMH,
KHCJIOPOJOM, CEpOM, BOAOW, pacTBOpaMu KUCIOT W mienoueil). [lomydyenue u
MpUMEHEHUEe IMHKA. AM(POTEPHOCTh OKCHJA M THUJPOKCHAA IMHKA. BakHeiime
COJIM LIMHKA.

Pryth. ®uznueckue u XUMUYECKHE (B3aMMOJIEMCTBUE C KHUCIOPOAOM, CEPOM,
XJIOPOM, KUCIIOTaMU-OKHUCIUTENSIMU) CBOMCTBA. [loyueHrne u npuMeHeHne pTyTH.
Amanberambl — cruiaBel pTyTd ¢ Metauiamu. Okcun prytu (II), ero momyuenue.
Xnopun u nonuna prytu (11).

Hemonctpauuu. 1. Komnmekuuss metamnoB. 2. Komnekius MUHEpaaoB U pyA. 3.
Komnexkmus «Kenezo m ero cmnaee». 4. OkxpalmivBaHuE€ IUIAMEHH COJISIMU
LIEJIOYHBIX U LIEJIOYHO3EMEIIBHBIX METAJUIOB. 5. B3anmMoaencTBue HaTpusi ¢ BOJOM.
6. BzanmonuencTBue kanblusa ¢ Bojgon. 7. Komiekimnga «Anromuauny. 8. Ilnasienue
amomunus. 9. B3anmoneicteue amoMuHus co menousto. 10. Amomorepmus. 11.
B3auMmopeiicTBue XpomMa C COJISIHOW KHCJIOTOM 0Oe3 JocTyma Bo3ayxa. 12.
Ocaxnenue ruapokcuaa xpoma (III) u okucnenue ero nepokcUAOM Bojopoja. 13.
Paznoxxenue auxpomara amMmoHus. 14. Pa3znokeHwe mepokcuja BOJOPOJAA MOJ
nercTBueM avokcuaa mapranma. 15. Ocaxnenue ruapokcuaa xeneza (1) u
OKHUCJICHHE €ro Ha Bo3ayxe. 16. Beimenenue cepebpa w3 ero cojiei IeHCTBHEM
ME/JIH.



JlaGopaTopubie ombIThl. 1. OKkpammBaHWE TUTAMEHH COCIMHCHHSIMHU MIEITOYHBIX
MeTaJIOB. 2. O3HAaKOMIIEHHE C MHUHEpalaMd WU BaXXHEUIIHUMHU COEOUHECHUSMHU
IIEJI0YHBIX METAJIIOB.
3. CBoiicTBa COEIMHEHUN IIEJIOYHBIX MeTauioB. 4. OKpacka IUIAMEHU COJISIMU
HIEJIOYHO3EMENBHBIX MeTaIoB. 9.CBOMCTBAa MarHuss W €ro COEIMHEHUH.
6.CBoiicTBa coenunenuii kanbius. /. XKectkocts Bogbl. 8.. CBOICTBA aIFOMUHUS.
9. CaoiictBa coenunenuid amomunus. 10. CpolicTBa o0Ji0Ba, CBHHIIA U HUX
coequHennii.11. CoiicTBa coennnenuit xpoma. 12. CBoiicTBa MapraHiia U €ro
coenuuennii. 13. M3ydyenme mwuHepamoB xenmeza. 14. CoiictBa xemesa. 15.
CsoiicTBa Menu, €€ CIUIaBOB H coeauHeHnii. 16. CBolicTBa LMHKA U €ro
COCTMHEHU .

OCHOBBI OPraHu4YecKoil XUuMHHU
OCHOBHBIE MTOHSTUSA OPraHUYECKON XUMUU
[losiBneHne W pa3BUTUE OPraHMYECKOM XUMHUM Kak Hayku. [Ipenmer u 3amauum
OpraHWYECKON XUMHUU. MECTO W 3HAYEHUE OPraHUYECKOW XHMHUU B CHUCTEME
€CTECTBEHHBIX HayK. B3auMOCBSI3b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB.
Oco0eHHOCTH OpraHuyYeckux BemecTB. [IpuunHbBl MHOrOOOpa3us OpraHUYECKUX
BemiecTB. OpraHmyeckue BeEIIECTBA B  MHpUPOJAE. YTIEPOAHBIM  CKEJET
OpPraHWYECKOM  MOJIEKYJbI, €r0  THUIBl:  LHUKIMYECKHE,  alUKINYECKHUE.
KapOomukianyeckue M TreTepolMKINYEeCKHe CKeleThl. KpaTHOCTh XMMHUYECKOU
CBSI3U (BUBI CBSI3€HM B MOJIEKyJIaX OPraHMYECKUX BEIIECTB: OJMHAPHBIC, JBOMHEIE,
TpoiiHble). VI3MeHeHue »HEepruM CBA3€H MEXJIy aTroMaMu Yriepoja Mpu
YBEIIMYEHUH KPATHOCTH CBsI3U. HachlllleHHbIE Y HEHACHIILICHHBIE COSTUHEHMUS.
DNEeKTPOHHOE CTPOEHHWE M XMMHYECKHE CBSI3W aroMa yriepoda. ['mOpuauzanus
aTOMHBIX OpOUTaseH, €€ TUMBI 1Jis1 32 OpraHuYeCKUX COCTMHEHUIL: Sp, Sp, SP.
OOpa3oBaHue curmMa - U p-CBA3€M B MOJIEKYJaX OPraHUYECKUX COEIUHEHUH.
[IpocTpaHCTBEHHOE CTPOEHUE OPTraHUYECKUX COCTUHECHUN.
XHUMUYECKOE CTPOCHUE KaK MOPAIOK COECAUHEHHS aTOMOB B MOJIEKYJIE COIJIACHO
UX BaJeHTHOCTU. (OCHOBHBIE TMOJIOKEHUS TEOPUM XHUMHUYECKOIO CTPOCHUS
opraHnueckux coenuHeHuid A. M. bytnepoBa. 3aBUCUMOCTh CBOMCTB BELIECTB OT
XUMHUYECKOTO cTpoeHust MoJiekyn. CTpykTypHas hopmyna. M3omepust u 130MepHI.
CtpykTypHas U MPOCTPAHCTBEHHas M3omepus. M3oMepusi yriaepoJHOro CKeJera.
N3omepus mnosoxeHus. MexknaccoBas u3zoMepus. Buuabl mpocTpaHCTBEHHOU
m3omepun. OnTuyeckass U30MepUs. ACHUMMETPUYECKHMH aToOM  yIJepoja.
OnTuueckue aHTUNOMABL. XHUPAJIbHOCTh. XHUpPaJIbHbIE U aXUPaJIbHBIC MOJICKYJIBI.
["'eomeTpuueckas nzomepus (1Mc-, TpaHC-U30MEPHUS).
OU3MKO-XUMUYECKHE METOJbl  HCCIEIOBAHUS CTPOEHUS M PEaKIMOHHOU
CIOCOOHOCTH  oprannueckux coeauHenuil. Cnekrtpockonus SAMP, wmacc-
CIIeKTpoMeTpusi, HHGpaKpacHasi CIEKTPOCKOMHSI.
DNEKTPOHHOE CTPOCHHE OPraHUYECKUX BEUIECTB. B3aMMHOE BIMSHUE aTOMOB U
rpynn atoMoB. DnekTpoHHbIe 3P dekThl. UHIyKTUBHBINA U ME30MEPHBIN P HEKTHI.
[Ipencrasienue o pe30HaHCE.
Knaccudukanus opranmuecknx BemiecTB. OCHOBHBIE KJIacChl OPraHUYECKHX
coenuHeHuid. [IpuHIMNIBI KTaccupUKAIMKU OpraHUIECKUX coenuHenuil. [lorsatue o
dbynkuuonansHOM rpymnme. Kimaccudukanus OpraHMYEeCKUX COCTUHEHUN TI0



¢dbyHKIMOHaIBHBIM rpynmnaM. ['omonorus. ['omonoru. I'omonoruueckast pasHOCTb.
["'omosoruueckue psiaibl.
Homenknatypa opraHuueckux BemiecTB. MexayHapoaHas (cucTeMaTH4ecKas)
HOMEHKJIaTypa OpraHMYEeCKUX BEIIEeCTB W NPUHIMIBI 00pa3oBaHHUS Ha3BaHUU
OpraHWYECKUX COCIMHEHUN. PallioHaIbHAs HOMEHKIIATypa.
Knaccudukanus um ocoOeHHOCTH oOpraHuyeckux peakiui. CrocoObl 3amucei
peakuuii B opraHnyecko xumuu. Cxema M ypaBHEHHE. YCIIOBHS IPOBEICHUS
peakiuii. Knmaccudukanmss peakuuii OpraHHYECKUX BEHIECTB MO CTPYKTYPHOMY
NPU3HAKY: 3aMElIeHUE, MNPUCOEIUHEHUE, OTIIEIUIEHUE. PeaklMOHHBIE LEHTPBHI.
[lepBoHavya/IbHbIE TMOHATHS O THUIAX M MEXaHU3MAaX OPraHUYECKUX pPEeaKUUu.
['OMOIMTAYECKUI U TETEPOIUTUYECKUI Pa3phIB KOBAJICHTHOW XMMHYECKON CBS3U.
CBoOOMHOpaAMKATBHBIA W HOHHBIN MeXaHU3MbI peakinuu. [loHsTHe 0 CBOOOIHOM
pagukaie, Hykiaeodpuue, diekrpoduiie, KapOOKaTHOHE ¢ KapOaHH- OHE.
OO0o3HaueHNWe MOHHBIX peaKkUMid B OpraHudyeckol XuMHuH. OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMM B OpraHuyeckod xumuu. WaeHTudukams
OpraHUYECKUX COCIMHEHMI. ['eHeTHUecKast CBsI3b MEXY KJIACCAMHU OPTraHUYECKUX
COCIMHEHUM.
JlemoHCcTpauuu:
Mogenu opraHn4ecKuX MOJIEKYIL.

e  VYTIIeBOAOPOIbI
AnkaHbl. DJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHa. Bp3-
['mbpunuzanus opobutaneil atomMoB yriepoja. ['oMonmornueckuid psjg v oOuias
dopmyna ankaHoB. CucreMaThyeckas HOMEHKJIATypa AaJKaHOB M PaUKaJOB.
W3omepus yriepomHoro ckenera ankaHoB. lloHste o KOHQpoOpMalHUsX.
dusnyeckre CBOMCTBAa aJKaHOB. 3aKOHOMEPHOCTH HW3MEHEHHUS (U3HUECKUX
CBOWCTB. XHMMHUYECKHE CBOMCTBA ajKaHOB: Trajioreé HUPOBAaHWE, HUTPOBAHUE,
JNETUIPUPOBAHKUE, TEPMHUECKOE pas3lioKeHue (MUPOJIU3), TOPEHHE KakK OJMH U3
OCHOBHBIX HMCTOYHUKOB TE€IJIa B TPOMBIIUICHHOCTH U OBITY, KaTaJIUTHYECKOE
OKHCIIEHHE, KpPEKMHI KaK CHOCOObI TMOJy4eHHs BaXXHEHIINX COEIWHEHUH B
OpPraHUYECKOM CHHTE3€, U30MepU3alusl Kak Cocod MOJyYeHUs] BHICOKOCOPTHOIO
OeH3nHa. MexaHu3M peakluuu CBOOOJHOPAIMKAIBHOIO 3aMEIleHHs (Ha Mpumepe
XJIOpUpOoBaHUsS MeTaHa). CHHTETHYECKHE CIOCOObI MOJYYeHUs ajdKaHOB. MeTofbl
NOJTy4eHUS AJIKaHOB u3 AJNKUITaJIOr€HUI0B (peakius Bropua),
JNEeKapOOKCUIIMPOBAHUEM COJIEd KapOOHOBBIX KHUCIOT U 3JIEKTPOJIM30M PacTBOPOB
cojiel KapOOHOBBIX KHUCIIOT. HaxoxaeHue ankaHOB B MPUPOJE U MPUMEHEHHE
AJIKaHOB.
[Huxnoankanel. CTpoeHue  MoOJIeKyd  [uKIoaidkaHoB. OOmas  dopmyna
HUKJIOANKaHOB. HoMmeHknaTypa UMKIOANKaHOB. M3oMmepusi UHUKIOAIKAHOB:
YIJIEPOJHOTO CKEJIETa, MEKKIIACCOBAsI, IPOCTPAHCTBEHHAS (LIMC-TPAHC-U30MEPHS).
Hampsixkenubsie 1 HeHaNpshKeHHbIE MUKIBL. Criennduka CBOWCTB ITUKIOATIKAHOB C
MaJlbIM pa3MepoOM IUKJIAa. XUMHUYECKHE CBOWCTBA ULHUKJIONPOINAHA: TOPEHUE,
peakuuu  MPUCOENWHEHMS  (TUAPUPOBAHWE, MPHUCOECAUHEHUE  TAJOTECHOB,
raJIOr€HOBOJOPOOB, BOJABI) M LHKJIOIEKCAaHA: TOPEHUE, PEaKIUH PaJUuKaIbHOTO
3aMelleHust (XJopupoBaHue, HUTpoBaHue). [lomyueHne UKI0AIKaHOB U3 alKaHOB
U JIUTaJIOT€HAJIKAHOB.



AJKeHbl. DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJbl 3TUJIEHA. Sp2-
['uOpuauzanus opOuTaneil aromoB yriepoaa. cT- u P-Cesazu. ['omonornueckuii
psan u obmias dopmyna anke- HoB. HomeHknaTypa ankeHoB. M3omepusi ajakeHOB:
VIJIEPOAHOTO  CKEJeTa, TMOJIOKEHUS KpPAaTHOM  CBA3U, IPOCTPAHCTBEHHAs
(reomeTpuueckasi M30MEpHs, WIM  IUC-TPAHC-U30MEPHUs), MEKKIACCOBAs.
@Pu3nyecKkue CBOWCTBA QJIKEHOB. XHMMHUUYECKHE CBOMCTBA alKeHOB. Peakuuu
ANEKTPOPUIBHOTO MPUCOSAUHEHUSI KaK CHoco0 MoiydeHUs (GYyHKIHOHATBHBIX
IIPOU3BOIHBIX YIJIEBOJIOPOJIOB: TUAPUPOBAHUE, rajOreHUpPOBAHUE,
THAPOTATIOreHUPOBAa- HUE, THApATalus ajkeHOB. MexaHu3M 3JIeKTpO(UIHLHOTO
npucoeAuHEHus K ainkeHam. [IpaBuiio MapkoBHUKOBA U €r0 OOBICHEHUE C TOUKHU
3peHUs 3JEKTPOHHOW Teopuu. PamgukanbHOe mpucoequHEeHHE OpPOMOBOIOpOAA K
aJIkeHaM B TMPHUCYTCTBUHM TMepekucedl. B3aummonelicTBue aikeHOB ¢ OpoMoM H
XJIOpOM B ra3oBoO# (ha3e Mpu BBHICOKOW TemmepaType wih Ha cBerTy. OKucieHue
AJIKEHOB: T'OPEHUE, OKUCJIIEHUE KUCIOPOJOM B IPUCYTCTBUU XJIOPUJIOB MHaUIaAus
(II) u memnu (II) (Bakep-mpoiiecc), OKUCIEHUE KUCIOPOAOM B IPUCYTCTBUU
cepeOpa, OKUCIICHHE TOPSIYUM TOJKHUCICHHBIM PAacTBOPOM IE€pMaHTaHATa Kajws,
OKHCJICHHE TMepMaHraHatoMm kamusi (peakuusi Barnepa), o30HHpOBaHUE.
KauecTBeHHble peakii Ha JABOWHYIO CBA3b. [IpoMbIlIUIEHHBIE U JTAOOpATOPHBIE
CIIOCOOBI TOJIy4eHUs alikeHOB. [loydeHue ankeHOB JErHApUPOBAHUEM AJIKAHOB,
peakuuerd SIMMUHUPOBAHUSA W3 CIHUPTOB, TAIOTNCHAIKAHOB, JUTAJIOrCHAIKAHOB.
[IpaBwiio 3aiuesa. [lomumepunsanusa ankeHoB. [lonumepusanus Ha karaiusaTopax
[urnepa—Harra. IlonudTuneH kak KPYNMHOTOHHAXKHBIA NPOAYKT XUMHYECKOTO
pou3BOACTBA. [[puMeHeHNEe ATKEHOB (3TUJIEH U MPOTHIIEH).

Ankaauensl. Krnaccudukanuss ankagdeHOB 1O B3aMMHOMY PacCIOJIOKEHUIO
KpaTHBIX CBA3€H B MoJieKyie. OCOOEHHOCTH 3J€KTPOHHOTO U MPOCTPAHCTBEHHOTO
CTPOEHHUSI  CONpPSDKEHHBIX — ankagueHoB. OOmas  QgopMyna  ankagueHOB.
Homenknarypa u umsomepus ankaaueHoB. Dusnyeckue CBOMCTBA aJKaIUECHOB.
XHWUMUYECKHE CBOWMCTBA AJIKAJUEHOB: PEAKUHMH MPUCOEAUHEHHUs (THAPUPOBAHHUE,
raJloreHUPOBAaHKE), TOpeHUss W mnojaumepuszauuu. 1,2- u 1,4-Ilpucoeaunenue.
[Tonyyenne ankamuenoB. CuHTe3 OyragueHa u3 OyTaHa ©  OTaHOJA.
[Tomumepuzanus. Kayuyku. Brian C. B. JlebeaeBa B mogyueHrne CHHTETHYECKOTO
Kaydyyka. Bynkanuzanus kayaykoB. Pesuna. MuorooOpasue BUI0B CHHTETUYECKHUX
Kay4yKOB, UX CBOMCTBA U IIPUMEHECHHUE.

AJIKMHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI AllETUIIEHA. SP-
['ubpunuzanus opobuTaneil aTomMoB yriepoja. ['oMomornueckuid psjg u oOmas
dbopmyna ankuHoB. HomeHnknaTtypa ankuHoB. M3omepusi ajJKUHOB: YTiIepOIHOTO
CKEJIETA, TIOJIO)KEHUSI KPaTHOM CBSI3U, MeEKKiaccoBas. Duznueckue CBOWCTBA
AJIKMHOB. XMMHMUYECKHE CBOMCTBA aJIKUHOB. Peakuun

MPUCOEAUHEHUS] KaK CIO0CO0 TMOJyYeHHUs TOJHUMEPOB U APYTUX IOJE3HBIX
MIPOAYKTOB. I'mopuposanue. Peakuuu MIPUCOETMHEHHUS rajoreHoB,
rajoreHOBOAOPOIOB, BOJBI. Tpumepusanus U AuMepu3alus aueTwieHa. Peakuun
3aMenieHusl. KHCIOTHbIE CBOWCTBAa AJKMHOB C KOHIIEBOM TPOMHOM CBS3BIO.
Anerunenuansl. B3auMonencTBue aleTWICHUJ0B ¢ TajoreHajikaHamu. ['opeHue
aneruieHa. OKUCIIEHHWE aJIKWHOB PacTBOpPOM IepMaHranara kanusa. [lomydenue
alleTWICHa TUPOJIM30M MeETaHa M KapOugHeiM MeTogoM. CHHTE3 aJIKWHOB



aNKUJIMpOBaHUEM aleTuauaoB. [Ipumenenne aneruneHa. ['opeHue aneTuneHa Kak
HMCTOYHUK BBICOKOTEMITEPATYPHOTO TUIAMEHU JJIs1 CBAPKHU U PE3KU METAJIJIOB.
Apenbl. Ucropust otkpeiTus Oenzona. [lonsitue o0 apomatuyHoctu. IlpaBuio
XIOKKETSI. HeGenzouanupie  apoMaTH4YECKUE  CHUCTEMBI. CoBpemeHHbIE
MPECTaBICHUS 00 JIEKTPOHHOM M MPOCTPAHCTBEHHOM CTpoeHuU O6eH3ona. O6mias
dbopmyna apenoB. M3omepus U HOMEHKIATypa romoJioroB OeH3ona. M3omepus
JIM3aMeIleHHbIX OCH30JI0B Ha MpuMepe KcuionoB. dusndeckue cBoiicTBa OEH30.1a.
XuMHuYecKrue CBOWCTBa OecH30ma. Peaknum 3amenieHusi B OCH30JIBHOM SIAPE
(anmekTpodUIBLHOE 3aMENICHHE): TAIOTCHUPOBAaHNEe, HUTPOBAHUE, AIKIJIMPOBAHUE,
aluIMpoBaHue, CyiabdupoBaHWe. MeXaHW3M  peakuu  AICKTPOPUIHLHOTO
3aMmelneHus.  Peaknmm — mpucoequHEHUs K OeH3ony  (THApHUpOBAHUE,
rajoreHupoBaHUE (XJOpUpPOBaHUE Ha cBeTy)). Peakuus ropenus. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aJKWJIOCH30JIOB Ha MpuMepe Toliyosia. BzaumHoe BiusiHue
aTOMOB B MOJIEKyJe Toiyona. [IpaBuiia OpueHTalMU 3aMECTUTENIE B peaKkUusax
3aMENICHUs, COTJIaCOBaHHAs W HECOIJIACOBaHHAs OpHEHTauus. XJIOPUPOBAHUE
tonyosia. OKHUCIEHHE aNKWJIOEH30J0B pPACTBOPOM I[€pMaHTaHaTa KaJlus.
["anorennpoBanue ajaKuiIOEH30JI0B B OOKOBYIO 1emb. HUTpoBaHue HUTpOOEH307Ia.
[lonyyenne OeH3ona W ero romojoroB. llpumeHeHue romosioroB OeH307a.
[TonsiTHe O MONUANIEPHBIX apeHax, X (PU3MOJOTHYECKOE JNEHCTBHUE HA OpPraHU3M
YeJI0BEKA.
['eHeTnyeckass CBSI3b  MEXKJY  pPa3dU4YHBIMU  KJIacCaMU  YTJI€BOJOPOJIOB.
KauecTBeHHbBIE peakIluu Ha HENPeIeIbHbIE YTIEBOIOPO/IbI.
["anoreHonpON3BOIHBIC YIJIEBOAOPOIOB. DIJIEKTPOHHOE CTPOEHHUE
raJIOreHONPOU3BOIHBIX ~ YIJIEBOJOPOAOB. Peakuuu 3amenieHus rajoreHa Ha
TUAPOKCUJI, HUTPOTPYIy, I[MAHOTPYIIy, aMmuHorpymnmy. JleiicTBue Ha
raJIOTEHIPOU3BOIHBIE BOJHOIO W CHUPTOBOTO pacTBopa Iienoud. CpaBHEHUE
PEaKIMOHHON CIMOCOOHOCTH aJKWI-, BUHWI-, (PEHWI- W OEH3WIraJoreHUI0B.
B3anmopeiictBue auMrajoreHajJKaHOB ¢ MarHmeM ©W  I1uHKoM. IloHstume o
METAJJIOOPTraHUYECKUX  COCAUHEHMSIX. MarHuiopraHM4ecKue  COEIUHECHUSI.
PeaktuB ['punbspa. Mcnonb30BaHue rajJoreHOMpPOU3BOIHBIX B OBITY, TEXHUKE U B
CUHTE3E.
JemoHcTpanuu:
1. CocraBnenre Moiesieid MOJIEKYJT aJIKaHOB.
2. bpomupoBaHue rekcaHa Ha CBETY.
3. l'openue meTaHa, FTUJICHA, alleTUJIeHA.
4. OrHolleHHEe MeTaHa, OJTWIIEHA, aleTujieHa U OeH30jla K pacTBOpaM
NepMaHraHara Kajaus u OpoMHOM Boji€.
5. IlonmyyeHue aTuieHa peakuuen JeruipaTaluuy dTaHOoa.
6. [TonydeHue aneruaeHa rupoIM30M KapOouaa KaabIusl.
7. OKUCIIEHUE TOIYOJa PAaCTBOPOM IIEPMaHTaHATa KaJlHsl.
8. TlomydeHue cthpona JeNOIMMEpU3aIMed MOJUCTUPOTa W HCHBITAHUE €ro
OTHOILIEHHS K PaCTBOPY MEPMaHraHaTa Kajusl.

e Kucnopoacoaep:xaiirie OpraHu4ecKue COeTMHEHUS
Cnuprel. Kitaccuduxkanus, HOMEHKIIaTypa U U3oMepusi cmiupToB. ['omosiornyeckuit
pan u oOmas ¢opMmynaa TpeAeiabHBIX OJHOATOMHBIX CHUPTOB. DU3HYECKUE



CBOMCTBa MpEIEIbHBIX OJHOATOMHBIX CHOUPTOB. BoaoponHas CBs3b MeEXIy
MOJIEKYJIaMH M €€ BIMSHME Ha (pU3MUECKHE CBOMCTBA CHUPTOB. XHUMUYECKUE
CBOMCTBA CIIUPTOB: KUCJIOTHBIE CBOMCTBA (B3aUMOIEHCTBUE C HATPUEM KaK CIIOCO0
YCTaHOBJIEHUSI HAJIMYMS TUIPOKCOTPYIIIb); PEAKIMK 3aMEIICHUs TUAPOKCUIBHON
IpYyMNIbl Ha TajoreH Kak crnocod MOJyuyeHUsl pacTBOPUTENEH; MEKMOJIEKYIISIpHAs U
BHYTPUMOJIEKYJISIpHass ~ Aeruaparanusi; oOpa3oBaHHE CIOXKHBIX 3(QHUPOB C
HEOPTraHWYECKUMH U OPraHMYECKUMH KUCJIOTAMM; TOPEHHE; OKHUCIECHUE OKCHIOM
Meau (II), moaKucIeHHBIM PacTBOPOM NEPMAHraHaTa Kajiusl, XpOMOBOW CMECHIO;
peaKuu yrieBoJopoaHoro paaukana. CpaBHEHHE PEAKIMOHHON CIIOCOOHOCTH
NEPBUYHBIX, BTOPUYHBIX W TPETUYHBIX OJHOATOMHBIX CHOUPTOB B PpPEAKLIUHU
3aMelIeHus. AJKOTONATHL. ['Maponus, alKuinpoBaHue (CHHTE3 MPOCTHIX 3(PUPOB
no Bunbsimcony). dupst pochopubix kucnot. Pons MoHO-, a1- 1 TpudochaTos B
OnoxuMuyeckux mpoueccax. IIpombllieHHBIM cuHTE3 MeTaHousa. [lomydenue
3TaHOJA: peakuusi OpOXKEHWs IJIIOKO3bl, Truaparauus sTuieHa. llpumeHnenue
METaHOJIa ¥ d3TaHona. PU3NOIOTrMYEecCKOe JEHCTBHE METAHOJA M O3TaHOJIA Ha
OpraHu3M YesjaoBeKa. MHOroaTOMHBIE CIIUPTHL. DTHICHITIMKOJIb U TIMLEPUH Kak
IPEICTAaBUTENN TPEACIbHBIX MHOTOATOMHBIX CIHMPTOB, HMX (QU3WYECKHE U
XUMHUYECKME CBOMCTBA. KauecTBeHHas peaklysi HA MHOTOATOMHBIE CIIMPTHI U €€
IIPUMEHEHUE JUISI PACIIO3HABAHUS IJIMIEPUHA B COCTaBE KOCMETHUECKUX CPEICTB.
CuHTEe3  JMOKCaHa U3  OTWICHIIMKONSA.  TOKCMYHOCTH  STUIJICHIJIMKOJIS.
[IpakTryeckoe NpUMEHEHUE ITUIICHIJIMKOJIA U MIHIEPUHA.

[IpocTtbie 3(pupbl Kak U30MEPHI MPEAEIbHBIX OJHOATOMHBIX cUPTOB. CpaBHEHUE
UX (U3NYECKUX M XMMHYECKHX CBOMCTB CO CIHMpTaMu. Peakius pacluernieHus
npocThIX 3(PHUpoB MOAOBOAO- ponaoM. llepokcuabl TpoCThIX 3(PUPOB, MeEpbI
MPEIOCTOPOKHOCTH MPU pabOTE C HUMH.

®enospl. CTpoeHue, M30Mepusi 1 HOMEHKIaTtypa (eHosoB. B3aumHoe BiusiHHE
aTOMOB B MoJjeKkyJsie QeHona. Puznyeckue M XUMHUECKHE CBOMCTBa (heHona u
Kpe30sioB. KucioTHele cBOMCTBa ()EHOJIOB B CPAaBHEHUHU CO CIIUPTAMU: PEAKILIUU C
HaTpuUeM, TUAPOKCUIOM Harpus. Peakinuu 3amelieHuss B OCH30JIbHOM KOJIbLE
(ramorenupoBanue (OpomupoBaHue), HUTpoBaHue). [Ipocteie 3dupsl GheHoynoB.
Oxucnenue ¢enonoB. KauectBennole peakimu Ha ¢enoin. [lomydenne denona.
[Tpumenenue dhenomna.

KapOonunbHble coenvHEHUs. AJNbACTUABI U KETOHBL. ODJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE KapOOHWIBHOM Tpynmbl, €€ TMOJSIPHOCTh U
nosisipuzyeMoctb. Knaccudukanus anpaeruioB 1 KeToHoB. CTpoeHue npeebHbIX
anbaerufoB. ['omonormyeckuil psii, HOMEHKJIATypa, H30MEpUs MpPEAeNIbHbBIX
anbaerufoB. CTpoeHre MOJIEKYJIbI alleTOHA. [ OMOJIOrnuecKuil psiji, HOMEHKIaTypa
u u3omepust KetoHoB. OOmas ¢opmyrna MNpeAesbHbIX albJErHI0B U KETOHOB.
duznyeckre cBoWcTBa (opMalbleruaa, auerainpierujaa, auerona. llonsrue o
KETO-CHOJIbHOW TayTOMEPUHU KapOOHUIILHBIX COSAMHEHUIN

XUMHYECKHUE CBOMCTBA MPEICIbHBIX AJIBJACTUI0B U KETOHOB. MEXaHU3M peakiuu
HYKJICOQUIBHOTO TMPUCOECIMHEHUS 1O KapOOHWJIbHOW rTpymme. Peaknuun
IPUCOEANHEHUS BOJbBI, CIHMPTOB, LHMAHOBOJIOPOAA U THUIPOCYIb(UTAa HATPUS.
[Tomyuenue aneraneit u keraneid. CpaBHEHHE PEAKIMOHHOW CIOCOOHOCTH
aJIbJIETUIOB U KETOHOB B PEAKLUAX MIPUCOEINHEHN. Peakny 3aMeleHnsi aToMOB



BOJIOPOJIa TIPH YTIAEPOTHOM aToMme Ha ranoreH. [lommmepusarus hopmanbaeruaa u
aneranbaeruga. CHHTE3 CIUPTOB B3aUMOICUCTBUEM KapOOHUIIbHBIX COSIMHEHUH C
peaktuBoM ['pusbsipa. OkucieHue KapOOHWIBHBIX coenuHeHuil. OcoOeHHOCTH
peakuuu OKucieHUs aneToHa. CpaBHEHUWE OKHCICHHS albJIETUIO0B M KETOHOB.
['unpupoBanue. BoccraHoBineHue KapOOHUJIBHBIX COEIMHEHUA B  CIHPTHL
KauecTBeHHbIE peaklMM Ha albJCTUAHYIO Tpynmy (peakius «cepeOpsHOro
3epkasia», B3aumojencTeue ¢ ruapokcunom Menu (II)). AnbaoibHO-KpOTOHOBAs
KOHJICHCALIMS albJIerHI0B 1 KeTOHOB. Ocobennoctu opmanbaeruaa. [lomyuenue
MpeAeabHbIX albJACTHIOB: OKUCICHUE CIUPTOB, THApPATALUS alleTUIeHa (peakius
KydepoBa), OkHCIIEHHEM 3THIIEHA KUCIOPOJIOM B MIPUCYTCTBUM XJIOPHUIA MAJUIAIUS
(IT). ITonyuyeHue arieToHa OKUCIECHUEM MPOIAHOJA-2 U PA3JI0KEHUEM KaJIbIIUEBOU
Wi OapUeBOU COJM YKCYCHOM KUCIOTHI. TOKCHYHOCTHh abICTUAOB. BakHenme
MPEJACTABUTENIN QJIbJACTU/IOB W KETOHOB: (hOpMalbACTH, YKCYCHBIM allbJCTH]I,
allETOH U UX MPAKTUYECKOE UCIIOJIb30BAHUE.

Kap6onoBbie kucinotel. CTpoeHHE TMpEAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucinoT. Kiaccudukanus, wmzoMepuss ¥ HOMEHKIATypa KapOOHOBBIX KHCIOT.
DNEeKTpOHHOE M  MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHIIBHOW  TPYIIIbI.
['omonoruveckuit psax u  obOmas ¢opMmyna MPEeACTbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. @DuU3WyYecKre CBONCTBA MPEJCIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT Ha TPUMEPE MYpaBbUHOM, YKCYCHOM, TPOMHMOHOBOM,
MAJIbBMUTUHOBOM W CTE€ApUHOBOM KHCIOT. Bomopomnsie CBs3M, accounanys
KapOOHOBBIX KHCIJIOT. XHWMHYECKUE CBONCTBA MPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. KucnoTHbeie cBOMcTBa (M3MEHEHUE OKPACKH WHIUKATOPOB,
pEaKIUM C aKTUBHBIMH METa/UIaMH, OCHOBHBIMM OKCHJIAMHU, OCHOBAHUSIMH,
coyisimu). V3MeHeHue cuiibl KapOOHOBBIX KHUCJOT MPU BBEACHUU JOHOPHBIX U
aKIIENTOPHBIX 3aMecTUTeNei. B3anmoneiicTBue kKapOOHOBBIX KUCJIOT CO CIIUPTAMHU
(peakmusi  dTepudUKANMK), OOpPAaTUMOCTh  PEAKIMH, MEXaHU3M  PEeaKIHH
srepudukanuu. ["anoreHupoBanre KapOOHOBBIX KHCIOT B OOKOBYIO IICTb.
OcoOEHHOCTH XMMHYECKHX CBONCTB MypaBbMHON KuUCHOTHL. [lomydeHue
MPENEIbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCJIOT: OKHCIEHHUE aJibJCTHUIIOB,
OKHCJICHUE TMEPBUYHBIX CIUPTOB, OKUCJICHUE AJIKAHOB U AJIKEHOB, THAPOJIHU30M
FEMHUHAJIBHBIX TPUTrajgo- TEHUIO0B. BzaumopneilictBueM peaktuBa [punbspa c
yriIeKuCabiM - ra3oM. [losryueHne MypaBbMHOM H  YKCYCHOM  KHUCJIOT B
IIPOMBINIUICHHOCTH. [[puMeHeHe MypaBbUHOM U YKCYCHOM KHCIIOT.
JIByXOCHOBHBIE KapOOHOBBIE KUCIOTHI: 00IIHE CIOCOOBI MOTYyYEHHUS, OCOOEHHOCTU
XMMHUYECKUX CBOMCTB. [l]aBeneBas M MalloHOBasi KHUCJIOTa KakK MPEICTABUTENIN
TUKapOOHOBBIX KUCIOT. CHHTE3bl HA OCHOBE MaJIOHOBOTO 3(upa. AHTUIAPUILI U
UMUJIBI JUKAPOOHOBBIX KUCTIOT.

HenpenenbHble 1 apoMaTUYECKUE KUCIOThI: OCOOEHHOCTH UX CTPOCHUS U CBOMCTB.
[Ipumenenne OCH30MHOM KHUCIOTH. ApPOMATHYECKHE IUKAPOOHOBBIE KHCIOTHI
(¢ranesas, nzodra- neBas U TepedTaneBas KUCIOTHI): MPOMBIITUICHHBIE METOJIbI
noyiyueHus: U npuMeHeHnue. [loHATHE O THUAPOKCUKAPOOHOBBIX KHUCIOTAaX U HUX
MPEACTABUTEISIX MOJIOYHOM, TUMOHHOM, SI0JJOYHONM U BUHHOM KHCIIOTaX.



Bricmive mpenenbHble M HEMpeAeNbHble KapOOHOBBIE KHCIOTHI. 3HAUCHHUE U
pUMEHEHUE KapOOHOBBIX KUCIOT. DYHKIIMOHAIbHBIE MTPOU3BOAHBIE KapOOHOBBIX
KHCJIOT.
XTOpaHTUAPUIIBI U AHTUAPHUIIBI KapOOHOBBIX KHUCIOT: MOJY4YEHHUE, THUIPOIIHU3.
B3aumMopeiicTBue XJIOpaHTUAPUIIOB C

HYKJICOPWIbHBIMU peareHTaMu. [loydenne cioKHbIX 3(UPOB ¢ UCIOJIb30BAaHUEM
XJIOPDAHTUJPUAOB H  aHTUIpuAOB Kucior. Croxuelie 3¢upsl. CrpoeHue,
HOMEHKJIaTypa M H30MepHusi CIOXKHBIX 3(upoB. CroxkHble >PHUPHI KaK H30MEpPHI
KapOOHOBBIX KUCIOT (MexKiIaccoBas uzomepus). CpaBHeHHE PU3NIECKUX CBOHCTB
U PEaKIMOHHOW CIOCOOHOCTH CIIOKHBIX 3(UPOB U M30MEPHBIX UM KapOOHOBBIX
kucnotT. ['maponus cinoxHbIX 3¢upoB. CrnocoObl MOMyYEHUs! CIOKHBIX 3(PHPOB:
TepuuKanms KapOOHOBBIX KHCIOT, AlMIUPOBAHUE CIHUPTOB M AJKOTOJIATOB
raJIOT€HAaHTUpUIAaMU W aHTUAPUJAMU, AJIKWIUPOBAHHE KapOOK- CHIIAT-MOHOB.
CuHte3 cioXHbIX 3¢upoB ¢GeHonoB. CrnoxkHble 3(UPbl HEOPraHUYECKUX KHUCIIOT.
Hurpornuuepus. [Ipumenenue

CJIO’KHBIX 3()MPOB B MUIIEBON U ap(ProMEPHOI MPOMBIIUIEHHOCTH.
AMupl KapOOHOBBIX KHCIIOT: IOJIyYU€HHUE M CBOICTBA Ha NpUMEpE aleTamMuiaa.
[TonsiTue o HUTpHUIIaX KapOOHOBBIX KUCIOT. L{MaHruaprHsI.

Conu kKapOOHOBBIX KHCIIOT, UX TEPMUYECKOE PA3I0KEHUE B IPUCYTCTBUH ILIETIOYH.
CuHTe3 KapOOHWIBHBIX COECOUHEHHM  pa3lokKEHHEM  KaJbLUEBBIX  COJEH
KapOOHOBBIX KUCJOT.
JlemoHcTpanuu:

1. BzaumoaencTBue HaTpUs C 3TAHOJIOM.

2. Oxucnennestanonaokcugommeu(Il).

3.I'openue sTaHona.
4. BauMojeicTBre TPeT-OyTUIIOBOTO CIIUPTA C COJISTHON KUCIIOTOM.

5. NogodopmHuas peakiusi.

6. OnpeneneHre alibIETUI0B MTPU MTOMOIIN Ka4E€CTBEHHBIX PEaKIUN.

7. OKHUCIIEHHE albJETUI0B IEPMAHTaHATOM KaJIHs.
JlabopaTopHBI€ OIBITHI:

1. CBolicTBa 3TUJIOBOTO CIIUPTA.

2. CBolicTBa IIIHIIEpHUHA.

3. CgoiicTBa ¢eHnona.
4. CpoiicTBa (popManvHa.

5. CBolicTBa YKCYCHOM KHCIJIOTBI.

6. Cosit KapOOHOBBIX KHCJIOT.

e A3OT- U CepOCoIepkKAIIUE COSTUHEHUS

Hutpocoenunenusi.  ONEKTPOHHOE  CTpoeHue  HuTporpynnel.  IlomydeHue
HUTPOCOEANHEHUI. BoccTaHOBIEHHE HUTPOAPEHOB B AMMHBL. ApPOMATHYECKUE
HUTPOCOEANHEHUS. AKIIENTOPHBIE CBOMCTBA HUTPOIPYIIIbI. AJbAOIBHO-KPOTOHO-
Bas KOHJICHCALIMsI HUTPOCOEIMHEHNI. B3pbIBUaThIe BENIECTBA.
Amunbl. Knaccudukanus mno Tumy yrieBOAOPOAHOIO paauKala M YHUCITY
aMUHOTPYNI B MOJEKYJEe, HOMEHKJIAaTypa, H30Mepusi aMHHOB. IlepBUYHEIE,
BTOPUYHBIE U TPETUYHBIE aMUHBI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE
npeneybHbIX aMUHOB. PU3NUEeCKUEe CBOMCTBA aMUHOB. AMUHBI KaK OpraHU4YeCcKue



OCHOBAHHUA: pe€akiuu ¢ BOJoH, kuciaoramu. Coiu ankuiamMMmMoHus. Peakius
TOPEHHS] aMUHOB. AJIKWJIMPOBAHUE U AllWJIMPOBaHUE aMUHOB. Peakuuu aMHHOB ¢
a30TUCTOM KHUCIOTOW. IloHATHE O YETBEPTUYHBIX AMMOHHEBBIX OCHOBAHUSX.
Hutposa- Mmunbl. MeToibl uaeHTU(UKAIIMN TEPBUYHBIX, BTOPUYHBIX U TPETUUHBIX
amMuHOB. lloslyueHne aMHHOB aJKWJIMPOBAHHMEM aMMHAaKa W BOCCTAHOBIICHHEM
HUTPONPOU3BOJHBIX YIVIEBOAOPOAOB, M3 CHHUPTOB. IIpuMeHeHMEe aMHHOB B
dbapmaneBTUYECKON MPOMBIIUICHHOCTH. ApOMAaTHYECKME aMHUHbI. AHUIUH Kak
MPEACTABUTENIb APOMATHUECKUX aMUHOB. CTpoeHHE aHWIMHA. B3auMHOE BiMsIHUE
rpynIl aTOMOB B MOJIEKYJIE€ aHWJIMHA. BIiWsHUE 3aMECTUTENIC B apOMaTHYECKOM
A/pe€ Ha KHUCJIIOTHBbICE U OCHOBHBIE CBOMCTBa apwyiaMUHOB. [IpuuuHbl ocnabneHus
OCHOBHBIX CBOWCTB aHWJIMHA B CPABHCHUM C AaMUHAMHU MNPEAECIBHOIO psja.
XUMHUYECKHE CBOMCTBA aHUJMHA: OCHOBHBIE CBOWMCTBAa (B3aMMOJCHUCTBHE C
KHCJIOTaMH); PEaKIMU 3aMEICHUS B apoMaTUYeCKoe SApo (TraJoreHupoBaHUE
(B3auMojieiicTBUEe ¢ OPOMHOM BOJIOI), HUTpOBaHUE (B3aUMOJIEUCTBUE C A30THOMU
KHUCIIOTOM), Cynb()UpPOBAHKE); OKUCICHHUE; AJIKWIMPOBAHHWE W AIllMIMPOBAHUE IIO
aToMy a30Ta). 3alliTa aMHUHOTPYIIbI MPU PEaKIUUd HUTPOBAHUS AHUJIMHA.
Auneranunug. JluazocoenuHenus. JlMa3oTHpoOBaHWE NEPBUYHBIX apPUIAMUHOB.
Peakiuu n1ra3ocoeIlMHEHUN C BBLICJICHUEM a30Ta. Y CJIOBUS a30COYETAHUS, a30- U
JINa30COCTABIAOMNE. A30KpPacUTENHN, 3aBUCUMOCTh UX CTpoeHus ot pH cpensl.
Nunukaropsl. [lonyyenue anwimHa (peakivs 3WHUHA). AHWIMH KaK ChIPbE IS
IIPOU3BOJICTBA AHUJIMHOBBIX Kpacutesed. CHHTE3bI HA OCHOBE aHWJIMHA.
Cepooprannueckne  coenuHenus. [IpeacraBineHne o0 CEpOOPraHUYECKHUX
COCJIMHEHUSX. OcoOeHHOCTH  MX  CTPOGHUS U CBOMCTB. 3HaueHnue
CEPOOPTraHNYECKUX COCAUHECHUM.

['eTepouukinbl. A30T-, KHCIOPOA- W CEPOCOJECpKAIIME TEeTEPOUUKIbl. DypaH,
NUPpPoJI, THODEH M UMHJIa30JI KaK MPEACTABUTENN MITUWICHHBIX TE€TEPOIIUKIIOB.
[Ipupona apOMaTUYHOCTH MSATUYJIEHHBIX F€TEPOLMKIOB. DJIEKTPOHHOE CTPOEHUE
MOJIEKYJIbI TUPPOJIA, APOMATUYECKUN XapakTep MOJEKyJbl. KucioTHbIE CBOMCTBA
nuppona. Peakium ruapupoBanHus rerepouukinoB. [loHstne o TPUPOAHBIX
nopdupuHax — xjgopodrinie u reme. OOIIKE MpeCTaBICHUS 00 UX POJIU B KUBOU
npupone. llupuanH Kak OpeACTaBUTENb  IIECTUWICHHBIX  IE€TEPOLIMKIIOB.
DNEeKTPOHHOE CTPOEHHUE MOJIEKYJIbl TNHUPUAWHA, apOMAaTUYECKUH XapakTep
MoJIeKyJbl. OCHOBHBIE CBOMCTBA MUPHUANHA.

Pasznuuue B mposIBIEHMM OCHOBHBIX CBOMCTB INHPpOJIA W NUpUAMHA. Peaknuu
MUPUIUHA: DJIEKTPOPUIbHOE 3aMEIleHUE, THUJIPUPOBAHUE, 3aMeElIeHHE aTOMOB
BOJIOPOJIa B P-TOJIOKEHUM Ha TUJpokcorpymmy. [Iukonu- Hbl U UX OKHUCIICHHE.
Kero-eHonpHast  TayroMepusi  B-TUAPOK-  CUNMpUIMHA. TayToMepusi  B-
rUAPOKCUNIMpUaMHa W ypanwia. [lpencraBieHue o6 umugazose, MUNEPUIUHE,
NUPUMUIMHE, WHJOJE, HUKOTUHE, aTponuHe, ckatoiie, Gypdyposie, TUCTUIUHE,
TUCTAMUHE, IYPUHE, IYPUHOBBIX U MUPUMHUIUHOBBIX OCHOBAHUSX.

JlemoHCcTpanuu:

1. OcHOBHBIE CBOWICTBA aMUHOB.

2. KauecTBeHHbIE peaKIIMM HA AHWJIVH.

3. AHUJIMHOBBIE KPACUTEIIH.

4. O0Opa3IIbl TETEPOIUKINICCKIX COCTUHCHUI.



e buosornuecku akTUBHBIE BEILIECTBA

XKupsl kak cioxHbIE 3(QUpPHl TVIMLEPUHA W BBICHIMX KapOOHOBBIX KHCIIOT.
PacTturenpHble W JKMBOTHBIE KHUPBI, UX COCTaB. PU3HUYECKHE CBOMCTBA >KUPOB.
XHAMHMYECKHE CBOMCTBA JKHPOB: THAPUpPOBaHWE, OKuciaeHue. IlepokcuaHoe
OKHUCJIEHUE XHUPOB. IIporopkanue xupoB. [ MApPOIN3 WIM OMBUICHHE JKHPOB Kak
Coc0o0 TMPOMBIIUICHHOTO TOMYYeHHUsSI COJEeH BBICIIMX KapOOHOBBIX KHUCIOT.
['mpporenmsanusa xupoB. lIpumeHenune xupoB. Mpblna Kak COJIM  BBICIHIAX
KapOOHOBBIX KHCIOT. Motomue cBoiicTBa Mbuia. [lpeacrtaBieHue o aunuaax.
OO1ue npeacTaBieHus 0 OMOTOTUYECKUX (DYHKIUAX JIUMTUIOB.

YrineBogel. O6mas ¢gopmyna yraeBomoB. Kmaccudukanus yriaeBogoB. MoHo-,
OJINTO- W mnoJucaxapuapl. PU3NYECKHE CBOMCTBA M HAXOXKICHHUE YIJIEBOJIOB B
npupojie (Ha mpuMepe IiroKo3bl U GpykTo3bl). JInHeHas n nuknnyeckas Gopmbl
r0K03bl U (pykTo3bl. [Tupanossl u gypanossl. @opmynbel Oumiepa u Xeyopca.
[IonsiTEe O TayTOMEpHH Kak BHJIE M30MEPUU MEXKIAY LMKIMYECKOW WM JIMHEHHOMN
dopmamu. OnTHueckass U30MEpHUsl IIIOKO3bl. XHMHUYECKUE CBOMICTBA TJIIOKO3BI:
OKHCJICHHE XJOPHOW WM OpPOMHOM BOJOW, OKHMCICHHE a30THOM KHCIIOTOH,
BOCCTAHOBJICHME B UIECTUATOMHBIA CHUPT, AalMUIMPOBAHUE, AJIKWIHPOBAHUE,
WU30MEpU3alMsl, KAuyeCTBEHHbIE pEAKIHMH Ha TJIIOKO3Y (SKCIEpUMEHTAIbHbBIE
JIOKA3aTe/IbCTBA HAJU4Msl albJErMJHOM M CHHUPTOBBIX TPYNI B TIIIOKO3€),
CIUPTOBOE, MOJIOYHOKHCIIOE, MPOMUOHOBOKHUCIOE M MACISHOKHUCIOE OpOKEHHUE.
['MTUKO3UAHBIA TUAPOKCHI, ero cneuupuueckue cBoictBa. [loHsATHE O TIMKO3HU-
nax. [lonsTre o rmoko3naax, MX HaXOXKAECHUH B npupoje. [lomydeHue rirroko3sl.
@pykTo3a Kak H30Mep IIOKo3bl. Pubo3za u nezokcupubosa. [lpumeHenue wu

OonoJiornyeckas POJIb YIiI€BOOAOB. Oxucnenue YTJIIEBOAOB — HWCTOYHHUK OHCPIUHU
JKUBBIX OPraHU3MOB.
I[Hcaxapnzxm. Caxaposa KaK npcacTaBuTCIb HCBOCCTaHABJIMBAIOIIINX

nucaxapunioB. CTpoeHue, (u3Myeckue M XUMUYECKHE CBOMCTBA Caxapo3bl.
ManbTo3a, JaKkTo3a M IEUI00M03a: UX CTPOCHHE, (U3MYECKUE U XHUMHYECKUE
ceorictBa. I'maponu3 nmucaxapuuoB. [losyyeHne caxapa W3 caxapHOW CBEKIIBL.
[IpumeHenune caxapossl.

[Tomucaxapuapl. Kpaxman, TAMKOreH W UEUIIOI03a Kak  OMOJIOTHYECKHUE
nonumephl. Kpaxmanm kak cMech amMuiao3bl U aMUJIONEKTHHA, ero (pu3nueckue
CBOMCTBA. XMMHUYECKUE CBOMCTBA KpaxMalia: TUAPOJIN3, KAUECTBEHHAS PEAKIUs C
MOJOM U €€ IPUMEHEHHUE JIJIs1 0OHAPYKEHUS KpaxMalia B MPOAYKTaX MUTAHUS.
['mukoreH: o0cOOEHHOCTH CTpOeHHMS H CBOMCTB. llemmronosa: cTpoeHue u
dbuznyeckre CBOWCTBA. XHMMHUYECKHE CBOWCTBA  LEJUTIONO3BI:  THUJPOJIN3,
oOpazoBaHue CJIOXHBIX d2¢upoB. IlpumeHeHne Kkpaxmana ¢  LEJIIIOJIO3HI.
[IpakTrueckoe 3HaueHne noimcaxapuaos. [loHsTue o mpou3BoACTBE OyMaru.
Hyxnennossle kucnorsl. Hykneozunsl. Hykneoruael. HykiienHOBBIE KUCIOTBI KaK
npupoiHblie nommepsl. CoctaB u cTpoenre HykienHoBbIX kucioT (JJHK u PHK).
['maponn3  HYKIEMHOBBIX  KUCIOT. Ponb  HYKJIEMHOBBIX ~ KHUCIOT B
x)u3HenestenbHoctu oprann3mMoB. Oyukunu JIHK n PHK. KommementapHocTs.
I'enetnueckuit kon. UccnenoBanue cocraBa JIHK yenmoBeka u ero npaktuyeckoe
3HAYECHHUE.



AmuHOkucioTel.  CocTaB, CTpOGHME M  HOMEHKJIATypa  aMUHOKHUCIOT.
['oMonorudeckuit psj  MOpeaesbHbIX aMUHOKUCIOT. WM3oMepus mnpenenbHbIX
amMuHOKUCHOT. Onrtuyeckass wu3omepus. DuU3HYECKHE CBONCTBA MpPEACNIbHbBIX
aMuHOKUCIOT. (OCHOBHBIE AaMHUHOKHCIOTHI, oOOpaszyromue Oenku. CrnocoOsl
MOJIYYCHUS] aMHUHOKHCIIOT. AMMHOKHCIOTBI Kak aM(oTepHble OpraHU4YecKue
COCJIMHEHHUS, PAaBHOBECHS B pacTBOpax aMHMHOKHCIOT. CBOWCTBa aMHHOKHCIOT:
KHUCIIOTHBIE U OCHOBHBIE CBOWMCTBA; M303JICKTpUUYECKAsl TOYKA; aJKWJIUPOBAHUE U
aIlMJIMPOBAHUE AMUHOTPYIIIbI; 3TepUPUKALINA; PEaKIUd C a30TUCTOU KHCIIOTOH.
KadecTBeHHbIE peakUMM Ha AaMUHOKHUCIOTHI ¢ ruapokcugom weau  (II),
HUHTUIpUHOM, 2.4-nuHutpodropOenzonom. Crennduyeckue KaueCTBEHHBIC
peakuuy Ha apOMaTUYECKHUEe U  TIETEPOLMKINYECKUE AMHUHOKHUCIOTBI €
KOHLIEHTPUPOBAHHON a30THOM KHUCJIOTOHM, Ha 1ucTemH c auneraroM cBuHOa (II).
[loHsiTHE O UMKIMYECKMX aMuJax — JaKTaMax M JIUKETONHIIepa3HHaXx.
buonornueckoe 3HaueHre a-aMMHOKUCIOT. OOIaCTH NPUMEHEHHUS] aMUHOKHUCIIOT.
[Tentuasl, ux ctpoenue. llentunnas cBa3b. AMUIHBIN XapaKTEP NENTUIHON CBSI3U.
CuHre3 nentunos. ['napoans nenTuaos.
benkn kak npupognsie 6uononumepsl. CoctaB u crpoeHue OenkoB. IlepBuunas
CTpyKTypa OenkoB. XHUMHYECKHE METOJbl YCTAHOBJICHUS AMHMHOKHUCIOTHOTO
cocTaBa U nocienoBaTesibHOCTH. DepMeHTaTUBHBIN THIpoan3 0enkoB. Bropuunas
CTpYKTypa O€JKOB: a-Clupaib, pP-CTPyKTypa. TpeTudyHass W YeTBEpTUYHAS
CTpyKTypa OenkoB. JlMCynb(uIHbIE MOCTUKA M MOHHBIE M BaH-IEP- BaaJlbCOBBI
(runpodoOHBIE) B3aUMOACHCTBUS. XHUMHYECKUE CBOMCTBA OCJIKOB: THUIPOJIN3,
JIeHaTypalus, KaueCTBEHHbIE (LIBETHBIE) peakuu Ha Oenku. [IpeBpaiienns 0enkoB
NUUM B opranusme. buonorndeckue ¢pyHkunu 0enkoB. JloCTHKEHUSI B U3YUEHUU
CTPOCHHUS U CUHTE3a OCJIKOB.
JeMoHcTpanuu:
1. PacTBOpUMOCTB YIJIEBOJIOB B BOJE U 3TAHOJIE.
2. O06pa3ibl aMHUHOKHCIIOT.
JlabopaTopHBI€ OIBITHI:
1. CBolicTBa TIIFOKO3BI.
2. OnpexaeneHue Kpaxmasua B MIPOAYKTaX MUTAHUS.
3. XKuphbl u Ux cBOiCTBa.
4. lIBeTHBIC peakinu OEIKOB.

e BricOKOMONEKYIIIpHBIE COETUHEHUS
OCHOBHBIE MOHSTHS BBICOKOMOJEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTENeHb noiumepuzanuu. OCHOBHbIE CIIOCOOBI MOJYUEHUS
BBICOKOMOJIEKYJISPHBIX COEJIMHEHUM: peakiuu NOJIMMEPHU3ALIIH u
nosmkoHaeHcauud. Cononumepuszanus. CTpoeHHE M CTPYKTypa IOJIMMEPOB.
3aBUCHUMOCTh CBOMCTB TMOJMMEPOB OT CTpoeHHs Mojekyn. Kraccuduxarus
MOJMMEPOB:  TJIacCTMAcChl  (IJIACTUKHU), d3JIaCTOMEpPbl  (Kay4dyKu), BOJOKHA,
KOMITO3UTHI. CoBpeMeHHbIE IJIaCTMACCHI (mIacTuku) (MOJIUATUIIEH,
MOJIMIPOIUJIEH, MOJIMCTUPOII, MOJIMBUHWIXJIOPHU/I, dToporiacr,
MOJIMATUJICHTEpEePTANIAT, aKPWIIOYTaIUEH-CTUPOIIBHBIN TIACTHK, MTOJTUKAPOOHATHI).
TepMmoriacTUyHbIe M TEPMOpEAKTUBHBbIE MoauMepbl. DeHonpopManbaeruaHbe
cmouibl. Komnosutable maTepuansl. [lepcnekTuBbl HCOAB30BAHMS KOMITO3UTHBIX



MaTepuanoB. YriuemiaacTukd. Bonokna, ux knaccudukanus. Ilpupognsie u
XUMUYECKUE BOJIOKHA. VMICKyCCTBEHHBIE M CHUHTETHYECKHE BOJOKHA. [loHATHE O
BHUCKO3€ U alleTaTHOM BoJokHE. [lommadupHble W moavMamMuaHbIE BOJIOKHA, WX
CTPOCHHE, CBOMCTBA. [IpakTMYECKOE€ HCMOJIb30BAHUE BOJIOKOH. IIACTOMEPBI.
[Ipuponnplii W cuHTETHYeCKHH Kaydyk. Pesumna wu »0onHut. [IpumeHeHue
noiumepoB.  CuHternueckue TuieHKM. MemOpanbl. HoBble  TexHOnOruu
JAJIbHEUIIIETO COBEPIIEHCTBOBAHUS MTOJTMMEPHBIX MATEPHUAIIOB.
JleMoHcTpanuu:
1. OOpa3upl mnnactukoB. 2. Kommeknus BosiokoH. 3. [lonukoHaeHcarus
STHJICHTIINKOJIS ¢ TepedTaaeBoi KUCIOTOM.
JlabopaTopHble OnBITHI:  OTHOIIEHHE CUHTETUYECKHMX BOJOKOH K pacTBOpaM
KHUCJIOT U IIEJIOYEH.

e XWMUS U )KU3Hb XUMUYECKasd TEXHOJIOTHS
OCHOBHBIC TPUHIHUIBI XUMHUYECKOW TexHoyoruu. OOIIMe NpeacTaBiIeHUus O
MPOMBIIIUICHHBIX CIIOCO0aX MOJYyYSHHUSI XMMHUYECKUX BEIIECTB.
[Tpon3BOACTBO CEpHOM KHUCIOTHI KOHTAaKTHBIM CHOCOOOM. XHMHU3M Mpoliecca.
ChIpbe IJIs1 IPOU3BOJICTBA CEPHOM KHUCHOTHI. TeXHOJIOTMYECKas cxemMa Ipoliecca,
IIPOLIECCHI M anmaparsl. MexXaHn3M KAaTaIUTUYECKOIO JEHWCTBUS OKCHIA BaHAIUs
(V).
[IponsBoacTBO ammuaka. XuMu3M mporecca. OnpenenacHne ONTUMAIBHBIX
YCIOBUM TMpoBeAcHUs peakuuu. [[pyuHOMN UHUPKYISIOUM W €ro peanu3auus B
TEXHOJIOTUYECKOU CXEME.
Meramnyprus. Uepnaa meraiuryprus. [IponzBonctBo yyryHa. JJOMeHHBIN ITponece
(cbIpbe, YCTPOMCTBO AOMEHHOW MEYM, XMMU3M Iporiecca). [IponsBoacTBo cranu B
MAapTEHOBCKOM meuu. [Ipon3BOACTBO CTaii B KHUCJIOPOJHOM KOHBEPTEPE U B
anekTponeyax. Ilpsmont Meron mnosrydyeHus okenesa U3 pyasl.  lIBeTHad
METaJULYPIrus.

Oprannveckuii cunte3. I[IpombliieHHas opranudeckas xumuss. OCHOBHOU H
TOHKUN OpraHuveckuil cuHTe3. Hawmbonee KpymHOTOHHaXKHBIE MPOU3BOICTBA
opraHudeckux coeauHeHuid. IlpousBoacTBo MmetaHona. llomyudenue ykcycHoOM
KHCJIOTHI U (hopmanbaeruaa u3 meranosna. [lomydyenue arerara neintonao3bl. Celpbe
JUIsL OpraHUYecKOW mMpoMbIIUIEeHHOCTH. [Ipobiema OTXOI0B W MOOOYHBIX
poayKkToB. CHHTE3bI HA OCHOBE CUHTE3- T'a3a.
XUMHUSA U IKOJIOTHSI
XUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl U €ro MOCNieCTBUS. DKOJIOTUs U
npo0semMa OXpaHbl OKPY>KaIOIIEH cpefibl. «3eeHas» XUMHUSL.
Hemouctpauuu. 1. Ceipbe mJisi MPOU3BOACTBA CEPHOM KHUCIOTHL. 2. Mojenb
kursero cios. 3. JXKenesnas pyzaa. 4. O0pasiisl CIIaBOB XkKeJe3a.

e XuWMUS U SHEPTETUKA
[IpupoaHbie WCTOYHHMKH YTIIEBOAOPOJOB. [IpuponmHbiii w1 MONMyTHBIA HEDTIHON
ra3pl, UX cocTaB M HcnoJjib3oBaHue. Hedtp kak cmech yrineBomopomos. CoctaB
HepTn u ee mnepepaborka. IllepBuunas u BTOpuYHas mnepepadoTka HePTH.
[leperonka nedtu. Kpexunr. Pudpopmunr. Heprenpoaykrel. OKTaHOBOE YHUCIIO
OenszuHa. OxpaHa oOkpyxkatomed cpeasl npu  HedrenepepaboTke U



TpaHCIOpTUpOBKE HedTenpoaykroB. Kamennsiii yromb. KokcoBanwme yriis.
lNazuduxamus  ymiss.  DKoJIOTMUECKHE  MpoOJeMbl,  BO3HUKAIOIIUME  TpHU
WCIIOJIb30BaHUN YTJIA B KAYECTBE TOIUINBA. AJTbTEPHATUBHBIE HICTOUHUKU SHEPTHUU.

e XuUMUS U 300POBbE
Xumus nuiu. Kupsel, O€lKu, YriieBoJbl, BATAMUHBI, pepMeHThl. PanmoHanbHOe
nutanue. [lumesbie moGaBku. [lumeBsie m00aBkM, WX KiIaccU(pHUKAIUAL.
3anpeieHHbIe U pa3penieHHbIe MUIIEeBbIe J00aBKU. OCHOBBI MUIIEBON XUMHUH.
Xumus B Meaunune. [lonstue o (dapmaneBTHUECKON XUMUU U (PapMaKOJIOTHH.
PaspaboTka smekapctB. JlekapcTBeHHBIE  CpeacTBa, WX  KiIaccU(pUKaIUA.
[IpotuBoMHKpOOHBIE CpencTBa (Cyab(haHMIaMUTHBIC TTPETapaThl 1 AHTUONOTHKH).
AHaJIBreTHKU (aCUPUH, aHAJIBIUH, NapaleTaMoyl, HAPKOTUUYECKUE aHAIbIC€THKH).
AHTUTHCTaMUHHBIE Npenaparsl. Bsbxkymme cpencrBa. ['OpMOHBI 1 TOPMOHAJIBHBIE
npenapatsl. [IpoOnembl, CBA3aHHBIE C MPUMEHEHHUEM JICKAPCTBEHHBIX MPEMapaToB.
Bpenubsie mnpuBblukKM W (AKTOPhI, pa3pyllalomiie 3J0pOBbe  (U30BITOUHOE
noTpeOIeHNe JKUPHOUM MUIIU, KypeHHUE, YITOTPEOJIECHUE aJIKOT0JIsI, HAPKOMAaHUS ).

e XuMus B IOBCEHEBHOM KU3HU
KocmeTrnueckue u napdromMepHbie Cpe/icTBa.
beitoBasg xumus. [loHATHE O MOBEPXHOCTHO-aKTHUBHBIX BeHIeCTBax. Moromume u
yuctsamue cpenacrsa. OrbdenuBaromue cpenctsa. [IpaBuna Oe3omacHoi paOOTHI €
€IKUMH, TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMH, CPEJACTBAMU OBITOBOM XMMUHU.
[InrmenTsI 1 Kpacku. [I[puHIMIBI OKpAIIMBaHUS TKAHEH.

e XuUMUS B CTPOUTEIIbCTBE
['unc. UzBectsb. Llement, Oeton. Kieu. Ilombop onTUManbHBIX CTPOUTEIBHBIX
MaTe€pUaJIOB B MPAKTUYECKON JIESITEILHOCTH YEJIOBEKA.

e XuMUs B CEIBCKOM XO3SIMCTBE
MunepanbHble W opraHuueckue ynoOpenus. CpeacTBa 3alllUThl PACTEHUM.
[TecTUIUABI: THCEKTUITUIBI, TEPOUITUIALI U PYHTULIUABI. PenesieHThl.

e Heoprannueckue Marepranbl
Crexno, ero Buapl. CuiaukaTHas MOPOMBIIUICHHOCTh. TpagullMOHHBIE U
COBpPEMEHHbIE KepaMHuueckue matepuaibl. CBepxmpoBojsias kepamuka. [lonstue
0 K€pMeTax, MaTepuasax ¢ BBICOKOH TBEPIAOCTHIO.

e XuMus B COBPEMEHHOU HAyKe
OcobenHoctu coBpeMeHHoU Hayku. [Ipodeccust xummka.
Meto0510THsI HAYYHOTO UCCeqoBaHUs. MeTo/Ibl HAy4HOTO TMO3HAHMS B XUMUHU.
CyOBbekT u 00BeKT HayyHoro no3HaHus. IloctaHoBka mpoOieMbl. COop
nHpopmaruu U HakoruieHHe (akTtoB. I'Mmoresa W ee SKCIepUMEHTalIbHas
npoBepka. Teopernueckoe OOBSICHEHHE MOJYYEHHBIX pe3ysbTaToB. MHIyKIMS U
JTETyKIMs. DKCIIEpUMEHTAIbHAsI MMPOBEPKA MOJYUYEHHBIX TEOPETUUECKUX BBIBOJIOB
C IEJBI0 PACIPOCTPAHEHUs MX Ha OoJee MHUPOKUM KPYT OOBEKTOB. XMMUUYECKUM
aHajau3, CHHTE3, MOJICTIMPOBAHUE XUMHUYECKUX MPOLECCOB U SIBIICHUM KaKk METOJa
HAay4YHOTO MOo3HaHUsl. HaHOCTPYKTYpBI.

BBenenue B MPOEKTHYIO AEATENBHOCTh. [IpoekT. ThUmbl U BUABI ITPOEKTOB, 3TAIBI
peanu3aiuu mpoekta. OCOOEHHOCTH Pa3pabdOTKH MPOEKTOB (MMOCTAHOBKA IICIJICH,



nof0op METOAuK, padoTa ¢ JUTEpaTypHbIMH HCTOYHUKAMHU, O(OpMIIEHHE U
3alUTa MPOEKTa).

Nctounuku xumuuyeckor uHdopMmanuu. [louck xumudeckod uHpOpMaIy IO
Ha3BaHUAM, UACHTU(UKATOpaM, CTPYKTypHBIM (opmynam. Pabora ¢ 6azamu
JAHHBIX.

CoBpeMeHHbIE (PU3MKO-XUMUYECKHE METOJIbl YCTAHOBJIEHHS COCTaBA U CTPYKTYPbI
BEILECTB.

JleMoHcTpanuu:

1. IMumessie kpacutenu. 2. Kpamenue tkaneit. 3. OtOenuBanue TkaHeu. 4.
Komnekuuss cpencts 3ammrtbl pacteHuid. S. Kepamumueckue warepuansl. 6.
[IBetHbIe cTekmna. 7. [Ipumepsl paboThl ¢ XUMHUUECKUMH 0a3aMu TaHHBIX.
JlaGopatopHbie onbITh: 1. 3HAKOMCTBO ¢ MorouuMu cpeacrBamu. 2. Kieu. 3.
3HAKOMCTBO C MUHEPAJIbHBIMU YIOOPEHUSIMH U U3yYEHUE UX CBOMCTB.

2.3. Tunbl pacyeTHbIX 32124

1. HaxoxneHune MoJnekyJIsapHOW (OpMynbl yrieBOJOpOJa MO €ro IJIOTHOCTU U
MacCOBOM J10J1€ 3JIEMEHTOB, BXOSAIIUX B €70 COCTAB WIX 10 NPOAYKTaM CTOPaHMs.
2. PacueTrsl MaccoBOM J10JIM (MAcChl) XUMUYECKOTO COEIMHEHHS B CMECH.

3. Pacuetsl macchl (0ObEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKLMH, €CIIH
OJIHO M3 BEILIECTB AAHO B U30BITKE (MMEET MIPUMECH).

4. Pacuerbl MaccoBOW MWIM OOBEMHOH JOJMM BBIXOJA MPOAYKTa PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

5. PacuetsiTemioBorospexrapeakuu.

6. PacueTsl 00bEMHBIX OTHOLIEHUH T'a30B IIPU XUMUYECKHUX PEAKIUSX.

7. PacueTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CITU OJTHO
U3 BEILIECTB JIaHO B BUJIE PACTBOpA C

ONPEAEIECHHON MaCcCOBOM J0JIEN pAaCTBOPEHHOTO BEIIECTBA.

8. Pacuerpl »HEpruM AaxkTUBAMM M KOHCTAaHTBl CKOPOCTHM pEAKIHMH IO
HKCIIEPUMEHTAIbHBIM JTAHHBIM.

9. Pacuer KOHCTaHTBHI PABHOBECHSI 10 PABHOBECHBIM KOHIIEHTPALIUSIM BEIIECTB.

10. Pacuer paBHOBECHBIX KOHLEHTPALMI BEIIECTB, €CIM HM3BECTHBI HCXOJHBIE
KOHLIEHTpAaLMy BEUIECTB U KOHCTAHTa PABHOBECHS
11. Pacuer pH pacTBOpa CHJIbHON KUCIOTHI U CUJIBHOTO OCHOBAHUSI, €CJIM W3BECTHA
UX KOHIICHTPALIHSL.

12. Pacuer pH pacTtBOpa ci1aboil KUCIOTHI U CJIa0OT0 OCHOBAHUS, €CIM M3BECTHA
UX KOHIICHTPALUs U KOHCTAHTa TUCCOIMAIIY.

13. Pacuer pacTBOpUMOCTHU COJIM, €CJIM U3BECTHA BenunHa ee [1P.

14. PacueTsl ¢ HCIOJIB30BAaHUEM 3aKOHOB JJIEKTPOJIU3A.

2.4. TeMbl NpaKTHYECKUX PadoOT

1. CKOpOCTh XMMHUYECKUX pEeAKINA. XUMUYECKOE PABHOBECHE.

2. DKCEpUMEHTAIIbHOE pEelIeHue 3a/1a4 1o TeMe «[ anoreHbn.

3. DKCcepuMEHTAIbHOE PEeIIeHHE 3314 110 TeME «XaJIbKOTEHBD».

4. IlonyyeHre aMMHaKa U U3y4E€HHE €T0 CBOWCTB

5.OKCIIepUMEHTAIbHOE PELICHHE 3a7a4 N0 TeME «DJIEMEHThI MOATPYIIIbI a30Tay.
OKCHEepUMEHTAIBHOE PEIIEHUE 3a/1a4 10 TeMe «MeTauibl IIIaBHBIX MOATPYIID.
6.IloyueHue MeTHOTO Kyrnopoca.



7.9KCIepUMEHTAIIBHOE PENIEHUE 3a/1a4 110 TeMe «MeTaibl MOOOYHBIX MOATPYIIID.
8.Ilosryuenue conu Mopa.

9.M3roToBieHNE MOAEIIEN MOJIEKYJI OPTAHUYECKHUX BEILIECTB.
10.ITonyuenue sTuNeHa U U3y4deHue ero cBorcTB. [lonmyyenue OpomdTaHa.
11.TTomy4yenue ameToHa.

12. TlostyyeHne yKCYCHOM KUCIIOTHI.

13. TlostyyeHune yKCyCHOM KUCIIOTHI.

14.CunTe3 sTHnaneTara.

15. I'mpponu3 kpaxmasa.

16. UnenTuduxaius OpraHuyeCcKuX BEIIECTB.

1'7.Pacno3naBanue macTmacc.

18.Pacnio3HaBanue BOJIOKOH.

19.Kpamenue Tkanei.

BocnuTaHue HA ypoKe NPOUCXOIUT Yepes :

. Y CTaHOBIIEHUE JOBEPUTEIBHBIX OTHOLIEHUM MEXAY YUYHATEIEM H €ro
YUYEHHKaMH,  CIIOCOOCTBYIOIIEE  MO3UTUBHOMY  BOCIHPHUATHIO  yYalIUMUCA
TpeOOBaHUI M MPOCHO yduMTENsl, MPUBICYEHUIO UX BHUMaHUS K O0OCyKIaeMol Ha
ypoke uHpopMaluy, aKTUBU3aLUU UX [T03HABATEIbHOMN 1€ATEIbHOCTH.

. [IpuBnevyeHre BHUMaHUS MIKOJLHUKOB K IIEHHOCTHOMY aCHEKTy U3y4aeMbIX
HAa ypoKax SsBJCHUM, oOpraHu3aluss HUX paboThl € TMOJy4yaeMOW Ha YpOKe
BOCIIUTHIBatomed MHpopmaiuel (0 MPUHATHIX B O0OIIECTBE HOpPMax O3TUKH U
MOpaJId, O HPABCTBEHHBIX U OE3HPABCTBEHHBIX MOCTYIKAX JIIOJICH, O MaMsATHUKAX
MHPOBOM M OTEYECTBEHHOM KYJIBTYpPhI, 00 OCOOCHHOCTSIX MEKHAIIMOHAIBHBIX
MEXKOH(DECCHOHATBHBIX OTHOIICHWH, O TMpoOjeMax 370pOBbsI W BPEIHBIX
NPUBBIUCK, O TpareIWd BOWH W TEXHOTCHHBIX KaTtacTpod, O JIpPyrux
HPKOHOMHUYECKUX, TOJUTHUYECKUX WM COIUAIBHBIX MpobiieMax oOIIecTBa) —
WHUIIMAPOBAHUE OOCYXICHUS 9TOM WH(OpMaIuu, BHICKA3bIBAHUS YYAIIUMUCS
CBOETO MHEHHUS T10 €€ MOBOTY, BHIPAOOTKH CBOETO OTHOIICHUS K HEH.

. Hcnonp30BaHne Ha YpOKE HUHTEPAKTUBHBIX (opM paboOThl yyalmxcs:
JTUCKYyCCUM (KOTOpBIE NAIOT yJalllUMCs BO3MOKHOCTb MPUOOPECTH OIBIT BEACHHUS
KOHCTPYKTHMBHOTO JHMAaJiora, yuyeTa W yBaXKCHHs] MHBIX TOUYEK 3PEHHUs), TPYNIOBOM
paboTbl wiuM paboThl B mapax (OHM yyaT IIKOJbHUKOB KOMAaHJHOM pabore,
KOHCTPYKTUBHOMY B3aUMOJCHUCTBUIO C JAPYTUMHU JIETbMU, NMPUHATHIO PEIICHUN U
OTBETCTBEHHOCTH 32 HUX, IEPEKUBAHUIO 32 OOIIMI pe3yabTaT paboThl).

. NHumuupoBanue W TOJJAEPXKKA  MCCIENOBATENIbCKOW  JACSATEIbHOCTU
IIKOJPHUKOB B paMKax peaau3alud HWMH WHIUBUIAYAIBHBIX M TPYIIOBBIX
HCCIIEIOBATENIbCKUX TIPOCKTOB.



. [ToOyxeHne MIKOJIBLHUKOB COONIIOAaTh Ha YPOKE OOIIEHPUHATHIE HOPMBI
MOBEJCHUS, MpaBuUiia OOMICHHS CO CTApIIMMHU (YUYHUTEISIMH) M CBEPCTHUKAMU
(LLIKOJIbHUKAaMMU ), PUHIUITBI Y4€OHOU JUCIUTUIMHBI 1 CAMOOPTaHU3allUH.

(cm.: PaGouas mporpamma Boctiutanust. Mojyib «lLIKOIbHBIN ypOK»)
BocnurbiBaomuii NOTEHIMAJ COACPIKAHUA:

BocnurarensHble 3ajlaud  ypOKOB XHMHH OINHUPAIOTCS HA COJAEpKaluecs B
YCIIOBHSIX 3aaHWil W 3amad ¢akThl, HHPOPMAIMIO O TPOIECCaX OKPYKAIOMIEH
KU3HH. YTPOKHEHHs, 3aJadyd ¥ 3aJaHusl CIIOCOOCTBYIOT (DOPMHUPOBAHHIO
KPUTHUYECKOTO W JIOTUYECKOTO MBIIUICHUS, HABBIKOB OIICHKH, CTPYKTYPHUPOBAHUSA
nHpopMaMu W BBIJICJCHUS TJIABHOTO; YMEHHMM JOBOJMUTH HAdyaTyr padoTy Ji0
KOHIIQ; CTpPEeMJICHHS BBIOMpATh pAIMOHAIBHBIM IMYTh PCEIICHHS  3aJlauu,
BBITOJIHEHUSA 33JIJaHUS; YMEHUN PYKOBOJCTBOBATHCS MPABWJIAMU MPU BBINOJIHEHUN
3a/IaHU#, BOCIIUTAHUE OTBETCTBEHHOTO U OEPEKHOI0 OTHOIIEHHUS K OKpYKarolen
cpeje, 0CO3HaHUE HEOOXOIUMOCTH MPUMEHEHHUSI TOCTUKEHU COBPEMEHHON HAyKH
U TEXHOJIOTUM ISl paliOHAIBLHOIO MPUPOIONO0JIb30BaHMs, (DOPMUPOBAHUE OCHOB
AKOJIOTUYECKOU TPAMOTHOCTH.



TemaTuyeckoe IIaHUPOBAHUE Kypca «XUMUA. Y TIIyOJICHHBIN

YPOBEHb.
10 xmaccy u3 pacdera S 4 B Henento (Bcero 170 4)
Howmep Tema KonunuecTBo
TEMBbI 4acoB
1 [ToBTOpeHwue u yriybieHrne 3HaHui 26
2 OCHOBHBI€ OHATHSI OPraHUYECKON XUMUHU 18
3 YreBoaopoas! 41
4 Kucnopoaconepxkaiiue opraHu4ecKre 31
COEJIMHEHMUSI
5 A30T— U cepocojieprKalie OpraHuIecKre 14
CO€JIMHEHMUSI
6 buosiornyecku akTHBHbBIC BEIIECTBA 31
7 BBICOKOMOJIEKYIIIPHBIE COSTMHEHUS 9
Uroro 170
TemaTuueckoe MmIaHUPOBaHUE Kypca « XUMHUS. Y TITyOJIeHHbIN
YPOBCHb.
11 kmacc » u3 pacuera 5 4 B Hegemo (Bcero 170 1)
Howmep Tema KonnuectBo
4acoB
1 HemeTtauibl 50
2 OO1ue cBOWCTBA METAJJIOB 4
3 MeTaibl TIaBHBIX NOAIPYII 18
4 MeTtanibl HOOOYHBIX MOATPYII 28
5 CtpoeHue BeIiecTBa 14
6 TeopeTndyeckoe onmucaHne XUMHUYCCKUX peakiui | 27
7 XUMUYeCcKasi TEXHOJIOTUsI 10
8 XHUMUS B TIOBCETHEBHOMN KM3HU 8
9 Xumus Ha ciry»x0e o01ecTna 4
10 XUMHS B COBPEMEHHOW HayKe 7

Wroro 170




