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IHosicHUTeIbHAS 3aNIMCKA

Pabouas mporpamma mo xumuu s ydammxcs 10-11 kmaccoB 001meoOpa3oBaTeIbHBIX
yupexaeHuil pa3paboraHa Ha ocHoBe dDeaepalibHOTO TOCYAAPCTBEHHOTO 00Pa30BaTENLHOTO
CTaHaapTa cpegHero ooimero o0pazoBaHus, MPUMEPHON MpPOrpaMMbl CpeaHero oOuero
oOpa3zoBanus o xumMuu (mpotokost oT 28 utoHs 2016 1. Ne 2/16-3), paboueil mporpaMmsbl Kypca
XHUMUH, pa3paboTtanHoi K yueOHukam aBTopoB I'. E. Pymsutuca u @. I'. ®enpamana mus 10—11
KJIacCOB 001Ie00pa3oBaTenbHbIX opranm3anuii. AdanacseBa M. H. M.: [Ipocsemenue, 2017r.

[TporpamMmoii perycMOTPEHO UCTIONb30BaHue 000pynoBanus «Touka pocTay.

IIporpamma paccuurana Ha 68 u (1 4 B Hees110).
M3ydyeHre XUMUU Ha YpOBHE CpEIHEro oOIero oOpa30BaHUs HAMPABICHO Ha JOCTHIKECHUE
CIIEAYIOUIUX LeJIei:

® OCBOCHHE 3HAHUH O XMMHYECKOM COCTaBJ'IHIOH_[eﬁ €CTCCTBCHHO - Hay‘IHOfI KapTHUHbBI MHUpPa,
BaKHEHUIITNX XUMHYCCKUX IMOHATHAX, 3aKOHAaX U TCOPUAX;
® OBJIAICHUC YMCHUAMU NNPUMCHATDH IMOJTYYCHHBIC 3HAHUS IS 00BsCHEHHS paSHOO6pa3HBIX

XUMHAYECKUX SIBJICHUI U CBOMNCTB BCIICCTB, OLUCHKW POJX XHMMHU B PA3BUTHU COBPEMCHHBIX
TEXHOJIOTHI U MOJIyYeHUU HOBBIX MaTE€PHAJIOB;

. pa3BHUTHE MO3HABATEIIBHBIX UHTEPECOB W MHTEILICKTYaJIbHBIX CIIOCOOHOCTEH B TpoIiecce
CaMOCTOSITENILHOTO MPUOOpPETEHUS] XHWMUYECKUX 3HAHWM C HCHOJBb30BaHUEM PA3IMYHBIX
UCTOYHHUKOB I/IHCI)OpMaIII/II/I, B TOM YHMCJIC KOMIIBIOTCPHBIX;

. BOCIUTaHHE YOEKIEHHOCTH B IMO3UTUBHON pOJIM XUMHUH B KH3HH COBPEMEHHOTO
06HI€CTB21, HGO6XOZII/IMOCTI/I XUMHUYCCKN TI'pPaMOTHOrO OTHOHIICHUA K CBOEMY 3I0POBBIO U
OKpYXKarolle cpene;

. IIPUMEHEHUE OJIYYEHHbIX 3HAHUNW U YMEHUN 1J11 0€3011aCHOr0 UCIOJIb30BaHUS BELLECTB
U MaTepHaloB B OBITY, CETbCKOM XO3SCTBE M Ha MIPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a7au
B HOBCGZ[HGBHOI\/’I JKHU3HHU, NMPECAYHPCKIACHUSA ﬂBHCHHfI, HAaHOCAIIUX BpCI 310POBbBIO YCIOBCKA U
OKpYKarollen cpere.

OBHIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPE/IMETA

Cpennee ob1iee oOpa3oBaHKe — 3aKJIIOUUTENbHAS CTYIEHb o01ero oopa3zoBanus. Coaepkanue
cpeaHero o01iero oopa3oBaHus HAIIPABICHO HA PELICHUE CIEAYIOIINX 3a/1a4:

* 3aBeplIeHHE 0011e00pa3oBaTEILHOM MOATOTOBKM B COOTBETCTBHM ¢ 3akoHOM «O0
oOpa3oBanuu B POy;

* peanmuzarusi TpeaAnpodecCuoHaATBLHOTO 00Iero o0pa3oBaHUs, MO3BOJSIONIETO O0ECIEYUTh
IPEEMCTBEHHOCTh O0IIEro 1 npodeccuoHaIbHOro 00pa3oBaHusl.

Baxkneiimieii 3aaueil 00ydyeHus Ha 3Tare MoJdy4eHHUs] CpeAHero oouero oopasoBaHusl SABISETCS
HOJArOTOBKAa OOyYaroIUXcsi K OCO3HAHHOMY BBIOOpY JAajbHEMIIEro »HU3HEHHOTO IYTH.
OOyuatomnyecss JODKHBI CaMOCTOSITENIBHO HCIIONB30BaTh IMPHOOPETEHHBIM B IIIKOJIE OIIBIT
NeSITeIbHOCTH B peajbHOM KU3HH, 32 paMKaMU y4eOHOro mporecca. [ JTaBHbIE LIEeIH CPEeIHEro
o01rero oOpa3oBaHuUsl COCTOST:

* B (pOpMHPOBAaHUM MLEJIOCTHOTO MPEACTABICHUS O MHUpPE, OCHOBAHHOTO Ha MPHUOOPETEHHBIX
SHaHUAX, YMCHUAX U crocobax ACATCIIBHOCTH,

* B IPUOOPETEHUH OMBITA TO3HAHMSI, CAMOIIO3HAHUS, Pa3HOOOPa3HOM 1eATEIbHOCTH;

* B IOATOTOBKE K OCO3HaHHOMY BBIOOpPY 00pa3oBaTeabHON U MpodheCcCHOHATBHONU TPAEKTOPHH.
OCO0eHHOCTBIO O0YYEeHHUsI XUMHU B CpeAHEN ILIKOJIe SIBJSETCS ONopa Ha 3HAHMs, IMOJyuYeHHbIE
NPy U3y4eHHH XUMUHU B 8—9 Kiaccax, X paclIupeHne, yriyoIeHne u CUCTeMaTH3aIHs.

B u3yuenun kypca Xumuu O0iblIast pojb OTBOAMTCS XUMHUYECKOMY SKCIIEPUMEHTY, KOTOPBIH
MNpeaACTaBIICH IMPAKTUUYCCKHUMU pa60TaMI/I, Ha60paTOpHI)IMI/I OIbITAMH U JEMOHCTPAIlMOHHBIMU
skcniepuMeHTaMu. OUueHb Ba)KHBIM SIBJISIETCS COOJIOICHHUE MPAaBUJ TEXHUKH 0€30MacHOCTU MpU
paboTe B XUMUYECKOI 1a00paTopuu.



B kauectBe yemHocmmubix opueHmupog XUMHUECKOTO OOpa30BaHUS BBICTYMAIOT OOBEKTHI,
u3ydyaeMmble B Kypce XHMHUH, K KOTOpbIM Yy oOydamomuxcid (opMupyercs LEeHHOCTHOE
OTHOIIICHHE.

OCHOBY no3HasamenbHbIX YeHHOCMel COCTABIIAIOT HAyYHble 3HAHMS M Hay4YHbIE METOAbI
TIO3HAHUSI.

Pa3zButue nosHaBaTeNbHBIX LEHHOCTHBIX OPUEHTALMM COJEP’KaHHUs Kypca XHMHUHU I103BOJISET
c(hopMHpOBATE:

* YBO)XUTEJIBHOE OTHOILIEHHE K CO3MIaTeNIbHON, TBOPUYECKOM 1€ATEIIbHOCTH;

* MIOHMMaHUe HeOOXOAMMOCTH 37I0POBOT0 00pa3a KU3HHU;

* 1OTpeOHOCTh B OE3YCIIOBHOM BBIIIOJHEHHUHU NpaBUJ 0€30MaCHOrO HMCIIOJIb30BAaHUS BEIIECTB B
IMOBCEAHEBHOM XKU3HU;

* CO3HATEJbHBIN BEIOOD OyayIel mpodeccuoHaNnbHOM e TeTbHOCTH.

Kypc xumuu oGiagaer BO3MOXHOCTAMH U (DOPMUPOBAHUS KOMMYHUKAMUBHBIX YeHHOCMel,
OCHOBY KOTOPBIX COCTABJIAIOT IIPOLIECC OOIIEHHs U IpaMOTHasl peub, CIOCOOCTBYIOIUE:

* IPaBHJILHOMY MCIIOJIb30BAHUIO XUMUYECKOH TEPMUHOIIOTHH;

* Pa3BUTHIO MOTPEOHOCTH BECTH IUAJIOT, BHICAYLIMBATh MHEHHE ONIIOHEHTa, Y4acTBOBATH B
JIICKYCCHH;

* Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIPAXXaTh M apryMEHTHPOBAHHO OTCTAaUBaTh CBOKO TOUKY
3peHwUsL.

Onucanue mecta yueOHoro npeamera B yueonom miiane MBOY "IHHO Ne46'" no yueoHomy
npeamery « XuMHUD».

Pabouas mporpamma k ydeOnmukam aBTopoB I'. E. Pynsutuca u @. I'. ®enpamana mis 10—11
KJIacCOB  0011e00pa30BaTENbHBIX OpraHu3aluil pa3paboTaHa B COOTBETCTBUU C bazuCHBIM
y4eOHBIM IUIAHOM JUIsl CTYIIEHHU CpeaHero obiero oOpasoBaHus. Xumus usydaercs ¢ 10 mo 11
kiaccel. O0IIIee Yucao yueOHbIX YacoB 3a 2 roga odyuenus — 68, u3 Hux 34 (1 u B Hepeno) B 10
kiacce, 34 (1 u B Henmenio) B 11 kimacce.

OcHoBHBIMU TIpoOJIEMaMH XHMHH SIBISIOTCS M3y4eHHE COCTaBa M CTPOSHUS BEIECTB,
3aBUCHMOCTH MX CBOMCTB OT CTPOCHHUS, KOHCTPYHUPOBAHUE BEIIECTB C 3aJaHHBIMU CBOWCTBAMHU,
HCCJIEIOBAaHNE 3aKOHOMEPHOCTEH XMMHUECKHUX MPEBPAIICHUN U MyTeH YIpaBIeHUs UMU B HENSIX
MIOJTyYEHUS BEIIECTB, MATEPHUAJIOB, YHEPTUU

Kypc 10 kimacca 3HaKOMHUT OOydarolmuxcs CO CTPOCHHEM, XUMHUYECKUMHU CBONCTBAMH,
OCOOCHHOCTSIMHU CTIOCOOOB TIOJTyYEHUS M 00JIACTAMU IPUMEHEHHUST OPTAHHYECKUX COSTHHCHHUM.

3aBepumTensHblil otan (11 kmacc) HampaBlieH Ha 00O0OIIEHHE, pacIIMPEHUE HUMEIOIIUXCS
3HAHWH [TKOJILHUKOB IT0 YETHIPEM BBINICHA3BAHHBIM OJIOKAM M M3y4eHUE TATOro 010ka XUMHUS U
YKU3Hb, IPU3BAHHOTO JaTh BHITYCKHUKAMU MPUKIIAIHBIC 3HAHUS U YMEHUSI.

Ilnanupyembie pe3yabTAThl H3YYCHHS YUCOHOI0 npeaMera « XHMHUS»:
B pesynbrare uszydenuss ydeOHOro mnpeameTa «XUMHUS» HAa YPOBHE CpEIHEro OOIIero
o0pa3oBaHHUs:
BbinycKHUK Hay4uTCH:
® DpackpelBaTh Ha MpUMepax poJib XUMHH B (POPMHUPOBAHMHM COBPEMEHHOM Hay4HOM
KapTHUHBI MUPA U B IPAKTUUYECKOH 1€ATEIbHOCTH YEJI0BEKA;
e JIEMOHCTPUPOBaTh Ha TMpUMEpax B3aWMOCBS3b MEXKIYy XUMUEH U JApYyruMu
€CTECTBEHHBIMU HayKaMH;
® pacKphIBaTh HA IPUMeEpax MOJIOKEHUS TEOPUHU XUMudeckoro crpoenus A.M. bytneposa;
e noHuMaTh Qu3ndeckuii cmbicn Ilepuoguueckoro 3akona JI.M. MenzaeneeBa U Ha €ro
OCHOBE OOBSICHITH 3aBUCHMOCTb CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa30BaHHBIX UMU
BELIECTB OT 3JIEKTPOHHOT'O CTPOECHUSI aTOMOB;
e OOBSACHATH MPUYMHBI MHOTOOOpPA3Ms BEIIECTB Ha OCHOBE OOIIMX MPEICTaBICHUN 00 X
COCTaBe€ U CTPOCHUH;




MPUMEHSTh MPaBUIa CUCTEMATHUECKON MEXIyHApOIHON HOMEHKIATYphl KaK CpeICcTBa
pa3IMYeHus U WICHTU(UKAIIMKA BEIIECTB 110 UX COCTaBY M CTPOCHUIO;

COCTaBIISITh MOJICKYJISIPHBIE U CTPYKTYpHBIE (OPMYJbI OPTaHUYECKUX BEIIECTB Kak
HOcHUTEeNeH MH(OpPMAMU O CTPOCHUHU BEIIECTBA, €r0 CBOWCTBAX WM MPUHAJICKHOCTH K
OIpe/ICICHHOMY KJIacCy COCTUHCHHIA,

XapaKTepU30BaTh OPTaHWYECKUE BEIIECTBA IO COCTaBY, CTPOSHUIO W CBOWMCTBAM,
YCTaHABIIMBATh MPUYUHHO-CIICJACTBCHHBIC CBSI3M MEXAY JTaHHBIMHU XapaKTePUCTHKAMU
BEILIECTBA;

MPUBOJUTH TPUMEPHl XMUMHUYECKUX PEaKIHid, PACKPHIBAIONINX XapaKTepHbIC CBOICTBA
TUMIUYHBIX ~ TPEACTABUTENICH  KJIAacCOB OPraHMYECKMX BEIIECTB C LEIbI0  UX
uaeHTU(UKAITUY U 00BICHEHUS 00JIaCTH MPUMEHEHHS;

MPOTHO3HPOBATH BO3MOXKHOCTH MPOTECKAHMSI XUMUYECKHX PEaKIMii Ha OCHOBE 3HAHUH O
TUTIAX XUMUYECKOH CBSI3M B MOJICKYJIaX PEarcHTOB U UX PEaKIIMOHHON CIIOCOOHOCTH;
MCIIOJIb30BaTh 3HAHUSA O COCTaBE, CTPOCHUM M XUMHYECKHX CBOMCTBaX BEIICCTB JUIS
0€30MacHOro MPUMEHEHHS B IPAKTHYCCKOMN IeITEIbHOCTH;

MPUBOJIUTH MPUMEPHI MMPAKTUIECKOTO UCTIOIB30BAHUS IMPOJIYKTOB MepepadOTKH He(hTH H
IPUPOHOTO Ta3a, BHICOKOMOJICKYJISIPHBIX COCAMHEHUH (TIOJMATHIIEHA, CHHTETHYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

IPOBOJUTH OIBITHI IO PACIIO3HABAHUIO OPTaHUYECKUX BEIIECTB: TIIMIICPUHA, YKCYCHOU
KHCJIOTBI, HENPEACIbHBIX JKHPOB, IIFOKO3bI, Kpaxmalia, OCJIKOB — B COCTaBe IHUIIECBBIX
MPOJIYKTOB U KOCMETUYECKUX CPE/ICTB;

BJIAJICTh MPaBUJIaAMH U MpUEMaMH 0e30mMacHON padOThl ¢ XMMHUYCCKUMHU BEIIECTBAMU M
1a060paTOPHBIM 000PYIOBAHHEM;

YCTaHABIIMBATh 3aBUCHMOCTh CKOPOCTH XUMUYECKOW PEAKIIUU M CMEIICHUSI XUMHUYECKOTO
paBHOBECHS OT PA3NIMUHBIX (PAKTOPOB C IEIBIO ONMPEICICHHS ONTHMAIBHBIX YCIOBUN
MPOTEKAHUS XMMHUCCKHX TPOIIECCOB;

MPUBOIUTH TIPUMEPHI THIPOIIH3a COJICH B MIOBCEAHEBHOM KU3HU YEJIOBCKA;

MPUBOJUTh TPUMEPHI  OKUCIHTEIHLHO-BOCCTAHOBHTEIBHBIX PEAKIMA B  TPUPOJIE,
MIPOM3BOJICTBEHHBIX MPOIIECCAX M KUZHEICATCIILHOCTH OPraHU3MOB;

OPUBOJIUTH TPHUMEPhl XHUMHUYECKUX PEAKIMi, pPacKpBHIBAIOIIMX OOIIMEe XUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U HEMETAILJIOB;

MPOBOAMTH pacyeThl Ha HAXOXKJIEHUE MOJIEKYISIPHOW (GOopMynbl YriIeBoAopoaa IO
OPOJAYKTaM CrOpaHUss W 1O €ro OTHOCUTEIbHOW TMJIOTHOCTH M MAacCOBBIM JIOJISAM
AJIEMEHTOB, BXO/ISIIIMX B €70 COCTAB;

BJIQJIETh TMpaBHJIaMU O€30MACHOTO OOpaIeHUS C €IKUMHU, TOPIYUMU U TOKCHUHBIMH
BEIIIECTBAMH, CPEJICTBAMU OBITOBOW XMMHH;

OCYIIECCTBIISATh TMOWUCK XHMHYECKOW WH(GOpMAIMU IO Ha3BaHUAM, HACHTH(HKATOpam,
CTPYKTYpPHBIM (hOpMysIaM BEIIECTB;

KPUTHYECKH  OLIEHWBAaTh W  HMHTEPIPETHUPOBATH  XHUMHUYECKYI0  HH(OpMaIHIo,
CoJIeprKallyrocsi B COOOIIEHUSIX CPeICTB MaccoBoil nHpopmanuu, pecypcax MuTepHera,
HAyYHO-TIOMYJISIPHBIX CTaThAX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B
HEJSIX BBISIBICHUS OMIMOOYHBIX CYXACHUN U (hOPMUPOBAHUS COOCTBEHHOM MO3UIINN;
MPEJICTABIISITh IyTH PENICHHUS TI00ANBHBIX MPOOJIEM, CTOSIIUX Tepes] YeITOBEUSCTBOM:
9KOJIOTHYECKHX, SJHEPTeTHICCKUX, CBIPhEBBIX, H POJIb XUMHHU B PEIICHUH 3TUX MPOOIIEM.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHLCH:

uurocmpupoeams HA npumepax Cnaro6leHue U 360 II0YUIO OpZClHZUlECKOZZ XuUMuu Kaxk
HAYKU HA pA3JIUYHbIX UCMOPUUECKUX dmanax ee pa3euniusl,

UCNONIL308AMb  MemoObl HAY4YHO20 NO3HAHUA Nnpu 6blNOJIHEHUU NPOEeKmoe Uu yqe6H0-
uccre008amenbCekux — 3a0a4  no U3y4€eruro cgoitcmg, cnocob6os nojiydyeHus u
pPACno3HABARUA OPcAHUYECKUX 6euecme,



®  00bACHAMbL NPUPOOY U CHOCOObI 00PA306AHUSL XUMUUECKOU C6A3U. KOBANEHMHOU
(NONAPHOU, HENOJISIPHOU), UOHHOU, MEMANLIUYECKOU, B0OOPOOHOU — C Yeablo ONpedeeHus
XUMUYECKOU AKMUBHOCTU 8eUeCmE;

®  YCMAHABIUBAMb 2EHEMUUECKVIO C853b MEJNHCOY KIACCAMU OP2AHUYECKUX eeujecme OJisl
000CHOBAHUSL NPUHYUNUATLHOU B03MONCHOCMU NOJYYEHUS OP2AHUYECKUX COeOUHEHUll
3a0aHHO20 COCMABA U CIMPOEHUSL,

®  YCMAHABIUBAMb G3AUMOCEA3U MENHCOY pakmamu u meopueti, RPULUHOU U CLe0CmEUem
npu ananuze npooIeMHbIX CUMyayutl U 000CHOBAHUU NPUHUMAEMBIX PEUEHUNl HA OCHOBE
XUMUYECKUX 3HAHULL.

Coaeprxanue y4eOHOro npeamera
10kaace (344; 14. B HEAENIO)
Teopusi XMMHYECKOr0 CTPOCHHSI OpPraHuvYeckux coeauHeHuil. Ilpupona xumMHMYecKHX
cBs3eit

Opranuueckue BemiecTBa. [losiBiaeHME M pa3BUTHE OPraHUYECKOW XUMHUHU KaK HayKH.
XUMUYECKOE CTPOCHHE KaK TMOPSAOK COEJUHEHUS aTOMOB B MOJIEKYJIE€ COIJIaCHO HX
BaJEHTHOCTH. (OCHOBHBIE TIOJOXKEHUS TEOPUM XMMHMUYECKOTO CTPOCHMSI OpraHMYeCKHX
coenquHeHuit A.M. bytnepoBa. YriepoaHbIl CKelleT OpPraHUYecKor Mosekysbl. KpaTHOCTh
XUMHYECKON CBA3H. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHMHMUYECKOIO CTPOEHHUS MOJIEKYIL.
Nzomepust u uzomepsl. [lonstue o QyHkunoHanpHO# rpynme. IlpuHuunel KiaccupuKanuu
OpraHMuYecKUx coeauHeHui. CucreMarudeckass MeXAyHapoiHass HOMEHKJIATypa W IPUHLIMIIBI
00pa3oBaHMs Ha3BaHUI OPraHUYECKUX COeIUHEHUH.

MecTo 1 3HaYeHHE OpPraHMuYeCcKON XUMUU B CUCTEME €CTECTBEHHBIX HAYK.
YriieBogopoanbl

[TpenenbHble yraeBonopoasl (ankansl). Cmpoenue monexynol memana. I'omonorndeckuit
psa ankaHoB. ['omonoru. MexayHapoaHas HOMEHKJIATypa OpraHudeckux BeliecTB. M3omepus
YIJIEPOJHOTO CKeJieTa. 3aKOHOMEPHOCTH W3MEHEHHS (PH3MUYECKUX CBOWCTB. XHMHUYECKHE
CBOiicTBa (Ha TmpuMepe MeTaHa U 0JTaHa). pEeaKIHH 3aMelleHus (TaJloreHUpPOBAHUE),
JETUIpUPOBAHUS KaK CIOCOOBI MOJYyYEHHUS! BaXKHEUIINX COEIMHEHUN B OPraHUYECKOM CHUHTE3E.
['openne MeTaHa Kak OJWH M3 OCHOBHBIX HCTOYHHMKOB TEIJa B MPOMBIIUIEHHOCTH U OBITY,
usomepuzayuu anrkanos. ILlennvie peaxyuu. Ce0000HbIe padukanvi. I anocenonpou3eooHvie
anxkanos. HaxoxxieHue B mpupoJie U MPUMEHEHHNE aIKaHOB.

Kpatnsie cBsa3u. HenpenenbHble yrieBoaopoasl. AnkeHbl. Cmpoenue Mmonexynvl
omunena. SP—Iubpuousayua. lT'omonorndyeckuid psy ankeHoB. Homenknatypa. M3omepus
YIJIEPOJAHOIO CKEJeTa U IMOJIOKEHMSI KPAaTHOM CBsI3W B MoJieKysne. XMMHUYECKHEe CBOMCTBA (Ha
npuMepe ATUJICHA): PEaKIUU MPUCOEIWHEHUs (TAIOreHUPOBAaHUE, cudpuposanue, THApATAILINS,
2uopoeaioeeHuposanue)  Kak  Croco0  TONydeHHs  (PYHKIMOHAIBHBIX  MPOU3BOJIHBIX
YIIEBONOPOAOB, TropeHus. Ilpasuno MapkosHuxoea. BwicokomonekyniapHvle COeOUuHeHUs.
Kauecmeennvlie peaxkyuu Hna O0sotinylo céa3b. llonmumepusanust STHIEHA KaK OCHOBHOE
HaIpaBlIEHUE €ro UCTONIb30BaHus. [[0MMATUIIEH KaK KPYMTHOTOHHAXHBIA MPOAYKT XUMUYECKOTO
npousBojcTBa. [I[pumeHeHue sTuieHa.

Ankanuensl W kaydykd. [loHstne 00 ankaaueHax Kak YrJIEBOAOPOJaX C JBYMS
nBOMHBIMU cBsi3aMu. [lommmepusanus nuBuHMia (OyTaaueHa-1,3) kak crmoco0 mosydyeHus
CHUHTETUYECKOTO Kayuyka. Mzonpen (2-memunbymaouen-1,3). HarypallbHblii U CHHTETHYECKHUIA
Kayuykd. Bynkanuzanusa kayuyyka. Pesuna. [lpumenenue kayuyka u pesunbl. Conpsasicénnvie
oeotinvie ceazu. llonyuenue u xumuueckue ceoticmea ankaouenos. Peaxyuu npucoeouHenus
(eanozenuposanus) u noauMepu3AYUY aiKaoUeHos.

Ankunbl. AuetusieH (3TMH) U ero romMosiord. CmpoeHue MONEeKyabl ayemuiena.
I'omonornyecknii psa ankuHoB. HoMeHkimarypa. M3oMepust yriiepogHOro ckenera v MOJIOKEHUS
KpaTHOM CBsI3U B Molekyne. Meowcknaccosas uzomepus. sp-1ubpuouzayus. XUMHYECKHUE
CBOMCTBa (Ha TIpUMeEpe aleTUJICHA): peakluu TPUCOCIUHEHHsS  (TaJIOreHUPOBAHME,
euopuposanue, TUApATALUS, 2UOPO2ANO2eHUPOBAHUe) KaK CIOCO0 MOJNydeHHs MOJIMMEPOB H




JIPYTHX TIOJE3HBIX MPOMYKTOB. ['OpeHHEe aleThieHa KaK HCTOYHHK BBICOKOTEMIIEPATYPHOTO
IUTAMEHH IS CBapKU U pe3Ku MeTasuioB. [IpuMeHenue anerusieHa.

THonamue o yuxnoankauax.

ApeHbl (apoMaTHYecKHe YTIIeBOJOPO/bl). beH30om Kak MpeacTaBUTENb apOMATUYECKUX
yriaeBoaopoaoB. Cmpoenue monexyavt 6eHzona. XUMAYECKHE CBOMCTBA: PEAKLUU 3aMEICHHS
(ranoreHupoBaHHe) Kak CIOCO0 TMOMY4YeHHs] XHUMHYECKHUX CPEICTB 3alllUThl PACTEHUH,
npUcOoeTUHEeHUsT (TUAPUPOBAHKME) KaK JIOKA3aTeNbCTBO HEMpPEAETbHOr0 XapakTepa OeH3oua.
Peakuss ropenusi. Tonyon. Hzomepus samecmumenet. Ilpumenenue OenHzona. [lecmuyuobi.
LI'enemuueckas c6s3b apenos ¢ Opyeumu yenee000pooamu.

Ilpupoounsie ucmounuku yeneeo0opooos. Ilpupoonvii eaz. Hegmob. I[lonymusie
He(pmanvie 2azvl. Kamennvui  yeonv. Ilepepabomrxa  negpmu. Ilepeconka  Hegpmu.
Pexmugpuxayuonnas konouna. benszun. Jluepoun. Kepocun. Kpexune negpmenpooykmos.
Tepmuueckuil u kamanumuyeckui kpexunau. Iluponus.

Kucjiopoacoaep:kauye opraHu4eckne coeuHeHus.

Kucnoponconepxkaiue oprannueckue coenuHeHus. OIHOATOMHBIE MpeAeNbHbIE CIIUPTHI.
Knaccudukamusi, HOMEHKIATypa, U30MEepHUsi CIUPTOB. METaHON M ATAHOJI KaK MpEeACTaBUTEIN
IpeeIbHBIX OJHOATOMHBIX CIIUPTOB. [lepauunbiii, GMOPUUHBIL U MPEMUUHBIL AMOMbL Y21epood.
Booopoonas cesazp. Xumudeckue cBOWCTBA (HAa MPUMEpPE METaHOJIa U 3TaHOJIa): B3aUMOICHCTBHE
C HaTpUeM Kak CIoco0 YCTaHOBJECHMS HAIW4YUS  THIPOKCOTPYMIBI, PEAKIUs C
raJIoOTeHOBOJIOPOJIaMH  KaK CIOCO0 TMOJy4eHHsS pPAcTBOPHUTENCH, JEruapaTtaius Kak CIocoo
MoNlyueHus: dSTujeHa. Peakuus TOpeHHs: CHOUPTHI Kak TOIUMBO. Cnupmogoe 0OpooiceHue.
@epmenmul. Bodopoonwvie cesazu. llpumeHenue wmertaHona W dTaHoja. Dunonoruyeckoe
JeiCTBIE METaHOIIa ¥ 3TaHOJIa HA OPTaHU3M YEJIOBEKA. AIKO20IU3M.

MHOroaToOMHBIE CIIUPTHI. DTUJICHIIIMKONb U TIUIEPUH KaK MPEICTABUTEIH PEAeTbHBIX
MHOTOaTOMHBIX cUPTOB. KayecTBeHHAas peakiis Ha MHOTOATOMHbBIE CIIUPTHI U €€ TMPUMEHEHUE
JUTSL pacrio3HaBaHMS TIIMIEPUHA B COCTaBE KOCMETHUECKUX CPENCTB. [IpakTHueckoe npruMeHeHHe
STUJICHTIIMKOJS U TJIULEPUHA.

®enon. Apomaruueckue cnuptbl. CTpoeHHEe MOJIEKybl (peHona. Bzaumnoe énusnue
amomos8 8 monekyie ¢henona. Xumuueckue ceolicmea: 63aumoolelicmeue ¢ Hampuem,
euopoxcuoom Hampus, opomom. Kauecmseennas peaxyus na ¢gheno.
[Tpumenenue peHomna.

Kap6ouunbnsle coequnenus. KapbonunpHas rpymnmna. Anpaerujisas rpynmna. AjibAeruibl.
Keronsl. U3omepus u HoMeHKIIaTypa. [lonyuenue u xumuueckue ceoucmasa anivoezuoos. Peaxyuu
OKUCTIeHUsl U NPUcoedutenus anboecudos. Meranans (hopMalibIeTHa) U dTaHATb (AlIeTaTbIET )
KaK TPEICTaBUTENN TMpeNeibHBIX albAerunoB. KadecTBeHHbIE peaklMd Ha KapOOHUIBHYIO
rpymiy (peakiusi «cepeOpsiHOTO 3epkanay, B3aumonencTeue ¢ rujgpokcuaom meau (1)) n ux
MpUMEHEHUEe Al OOHApYKEHUS TPENENbHBIX ajbJAECTHAOB B MPOMBIIUICHHBIX CTOYHBIX BOJAX.
ToxcuunocTh anbaeruaoB. [I[puMenenne popManbaeruia u areraibaerua.

KapOonoBble kucnotel. Kapboxcunvnas epynna (kapboxcozpynna). Hzomepus u
HoMeHKknamypa Kap6onogvlx xuciom. OTHOOCHOBHBIE NpPENEIbHbIE KapOOHOBBIE KHCIIOTHI.
Ionyuenue 0OHOOCHOBHBIX NpeOENbHLIX KAPOOHOBLIX Kuciom YKCYCHash KHCIOTa Kak
NPECTaBUTENb TPEACTHHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWMCTBA (Ha
npuMepe YKCYCHOM KHCIIOTBI): PEaKIUU C METaJUlaMU, OCHOBHBIMH OKCHJIaMH, OCHOBAaHUSIMU U
COJMSIMH KaK TOJTBEPKIEHHE CXOJCTBA C HEOPraHWYECKMMH KHCJIOTaMHu. Peaknus
TepUPHKAIMKA KaK CIOCO0 MOJIY4YEeHHUs CIOXKHBIX 3¢upoB. IIpuMeHeHne yKCyCHOM KHCIOTHI.
MypaBbuHas kucioTa. Aneratsl. [IpencTaBieHue o BBICIINX KapOOHOBBIX KUCIOTAX.

Cnoxuble 3¢upsl u xkupbl. Homenxnamypa. IlonydeHue, XUMHUYECKHE CBOICTBa
CIOKHBIX d(¢upoB. Peakius srepudpukanun. CroxHbIe YQUPHI KaK MPOAYKTHI B3aUMOJICHCTBHUS
KapOOHOBBIX KUCIIOT co criupTamu. [IpuMeHeHne cioXXHbIX A3(UPOB B MUIIEBOH U apdromMepHOit
POMBIIIICHHOCTH. JKHPBI KaK CIOKHBIE d(UPHI TNIHMIEPUHA W BBICIINX KapOOHOBBIX KHUCIIOT.
PactutenbHble W KUBOTHBIE JKHUPBI, UX COCTaB. Pacmo3HaBaHWE pPACTUTENBHBIX JKUPOB Ha



OCHOBAaHMU HX HEIPENEeNbHOr0 Xapakrepa. [IpuMeHeHHe >XuUpoB. ['MAPOIN3 WM OMBUICHHE
KHUPOB KaK CIIOCOO MPOMBIIIIEHHOTO MOTYYEHHsI COJIEH BBICIIUX KapOOHOBBIX KHCIIOT.

MBpBLT4 KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT. Moromue cBoiicTBa Mblia. Cunmemuueckue
Morowue cpedcmaa.

Yrnesoasl. Knaccudukamnus yrimeBomoB. Monocaxapuabl. Onueocaxapuowl. Jlucaxapusl.
Haxoxnenue yrieBojgoB B mpupoze. ['Noko3a Kak anbIerugocnupT. bpoxkeHue TIitoKO3bI.
O®pykroza. Caxapoza. [udpoaus caxaposvl. Kpaxman u 1emi0no3a Kak OHUOJIOTHYECKUE
noJuMepbl. XUMHUYECKHE CBOMCTBA KpaxMaia U LeJUTFIO03bl (THAPOIU3, KAUeCTBEHHAs PEeaKIIHs
c M0Z0M Ha Kpaxmajl U €€ IPUMEHEHHue JUIsl OOHapyXEHHUs KpaxMmalla B MPOJYKTaX HMUTAHUS).
[Ipumenenue u OuonOrHueckas posib yrieBofoB. [loHATHEe 00 MCKYCCTBEHHBIX BOJIOKHAX Ha
pUMepe alleTaTHOTO BOJIOKHA. Ayemunyenntonosa Kiaccugpurxayus 6010KoH.

WNnentudukanuss OpraHUYECKUX COCAUHEHUN. [ enemuueckas c6sa3b Medcdy Klaccamu
opeanuyeckux coeounenui. TUTIBI XUMUYECKUX PEaKIHii B OPraHUIeCKON XUMHUU.

A3oTcoaepxaniye opraHuyecKne coeiNHeHusl.

AMuHOKHCHOTH M Oenku. CocTaB MU HOMEHKIATypa. Amuusl. Amunoepynna. AHuiuH.
THonyuenue u xumuueckue c80lcmea aHuIuHd. AMAHOKUCIIOTHI KaK aM(pOTEpHbIE OPraHUYECKue
coeuHeHus. M3omepus u nomenxknamypa. bunonsapuoui uon. Ilentunnas cBa3bs. buonornueckoe
3Hau€HUE O-aMUHOKUCIOT. OO0JIacTH NPUMEHEHUS AaMUHOKUCIOT. Xumuueckue ceoticmea
amunokucaiom. Ilenmuowl. I[lonunenmuodwvl. I iuyun. beaxku Kak TPUPOJHBIC OHOTOIMMEPHI.
CoctaB u cTpoeHue OenkoB. XUMHYECKHE CBOWCTBAa OEJIKOB: TUIPOJIU3, JACHATYpPALUS.
Ob6napy>xeHue 0eJIKOB MPHU MOMOIIM Ka4eCTBEHHBIX (LIBETHBIX) peakuuil. [IpeBpaienus O0eaxoB
NUIIK B opranu3me. buonornaeckue QyHKIUN OEIKOB.

Aszomcooepocawue 2emepoyuxnuueckue coeounenus. I[lupuoun. Iluppon. [lupumudun.
Ilypun. Asomucmsie ocnosanusl.
Hyxneunoswvie kucnomol. Hykneomuosi. KomniemenmapHie azomucmoie 0CHOBAHUS.
Xumus u 300posve uenosexa. PapmaxonrocuyecKas Xumusl.

Xumusa nonumepos

Ionumeper. Cmenenv noaumepuzayuu. Monomep. CmpykmypHoe 36eno. Tepmoniacmuunsie
noaumepbi. CmepeopezynapHuie noauMepbl. Tonusmunen. Ionunponunen.
Honumempagpmopsmunen. Tepmopeaxmusnvie nonumepsl. PerHonogopmanboecuoHvle cMObL.
Inacmmaccol. ©@enonnacmei. Amunonnacmel. Ilenonnacmor. Ilpupoonwviti kayuyk. Pesuna.
D6onum. Cunmemuueckue xayuyku. Cunmemuueckue eonoxkua. Kanpon. Jlascan.

JdemMoHCcTpaumu.

e (OOpa3ipl OpraHMYecKUX BEIIECTB M MaTepuanoB. MoJeau MOJEKyNl OpraHHYeCKHX
BELIECTB

e OTHOIIIEHHE ATKAHOB K KHCJIOTaM, IeJ04aM, pacTBOPY MEpMaHTraHaTa Kajus 1 OpoMHOI
BOJIC.

e Mogenn MoyieKyl TOMOJIOTOB U u3oMepoB. I[lomydenue aneruneHa KapOUAHBIM
crocoboM. BzaumopeiicTBue areTuiieHa ¢ pacTBOPOM IEepMaHIraHara Kajius U OpOMHOI
Bomoi. ['openue anerwnena. PaznokeHne kaydyyka TpU HArpeBaHHM M HCTIBITAaHHUE
NPOAYKTOB  pa3lIoKEHHA. 3HAKOMCTBO ¢ oOpa3lamMu KaydykoB. beHzonm  Kak
pactBoputens. ['openune Oenzona. OTHomeHue OeH3071a K OPOMHOHN BOJE M PacTBOPY
nepMmanratara kanus. OKuciaeHue Toiyona

e PacTBOpeHHe B aleTOHE PA3IMYHBIX OPraHWYecKUx BemecTB. OOpa3lbl MOMOMUX H
YUCTALIUX CPENICTB.

e  OOpa3im mIacTmacc,

JlaGopaTopHbie ONbITHI.

1. HsroromieHue Mojesei MOJEKY YTrIIeBOAOPOIOB

O3HakoMJyIeHHEe ¢ oOpa3amMu MpoaAyKTOB HeTenepepadoTKI

3. Okwucnenne 3tanona okcuaoM meau (I7).

no



4. PactBOpeHME INIMLIEpUHA B BOJE U peakuus ero ¢ ruapokcuom meau (I1).

5. XuMmuueckue cBOWCTBa peHoa

6. Okucrnenue MeTaHaus (3TaHaJIT) OKCHIOM cepedpa.

7. Oxucnenue meraHaius (3TaHans) ruapokcuaom meau (I1)

8. PacTBOpHMOCTB KHMpOB, JI0KA3aTEILCTBO HMX HEMPEICIBHOTO XapakTepa, OMBUICHHE
KUPOB.

9. CpaBHeHHE CBOWCTB MbUIA M CHHTETUYECKHX MOIOIIUX CPEJICTB

10. CsaoiicTBa IIOKO3bI KaK adbACTUIOCIUPTA.

11. BsaumopeiicTBue caxapo3bl C THAPOKCUAOM KaJbLIMsL.

12. TIpurotoBiieHHE KpaxMaJbHOTO KJIeHCTepa M B3aUMOJEHCTBUE C HOIOM.

13. 'maponu3 kpaxmana. O3HakomiieHHE C o00Opa3lamMu HOpPUPOAHBIX M HCKYCCTBEHHBIX
BOJIOKOH.

14. I1BeTHbIe peakuu Ha OCJIKH

[ J
IIpakTyeckue padoThl
1.« Ilonyuenune aTUIEHA U U3YyYEHHUE €TI0 CBOICTBY.

2. «[TomyyeHne yKCYCHOM KUCIIOTHI U U3yYCHHE €€ CBOMCTBY.
3. «Pemienune sKcriepuMEHTABHBIX 33/1a4 Ha paclio3HaBaHHE OPraHUYECKUX BEILLECTBY.

4. «Pacno3HaBaHHE I1IJJACTMACC U BOJIOKOHY.

11 kaacc (34u; 14. B HExemn0)

Teopernueckne 0OCHOBbI XMMHH

Crpoenue BemectBa. CoBpeMeHHass MOJEIb CTPOEHHSI aroMa. OJEKTpOHHas
KoHurypauust atoMa. OcHogHoe u 6030)dicoeHHble cocmoanus amomos. Knaccudukanus
XMUMHYECKUX JJIEMEHTOB (s-, P-, d-amemenThl). OCOOCHHOCTH CTPOCHHS JHEPreTUYCCKHX
ypoBHeil atomoB d-snementoB. Ilepuomuueckas cucremMa XuMUYeckux »diemeHtoB .M.
MenpaeneeBa. ®@usnueckuii cmbica Ilepuogmueckoro 3akona .M. MenneneeBa. IIpuuunbl u
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB JJIEMEHTOB U MX COEIMHEHUH IO NEPUOAAM W TPYIIIaM.
DNEeKTpOHHAs TPUPOJA XUMHYECKON CBSI3U. DIJIEKTPOOTPUIIATEIBHOCTh. Buabl XUMHUECKOM
CBsI3U (KOBaJIEHTHas, MOHHAas, MeTajsInuyeckas, BOJAOPOAHAs) U MEXaHM3Mbl e€e 0Opa3oBaHMI.
Kpucmannuueckue u amopgueie eewjecmea. Tunvl Kpucmaiiudeckux peulemox (amommas,
MOJeKYIAPHAs, UOHHAS, MeMAlIudeckds). 3aeucumocms Guauueckux ceolcme geuyecmea Oom
muna Kpucmaniuyeckou pewemxu. IIpyunHbl MHOrooOpa3usi BEIIECTB.
XyMHYeCKue peakliui. ['oMoreHHsbIe U reTeporeHHsle peakunn. CKOpoCTh peaklui, e
3aBUCHUMOCTD OT Pa3JIMUHBIX (PAaKTOPOB: MPUPOJIbI PEArupyIOLIUX BELIECTB, KOHIIEHTPAIUH
pearupyrouux BEeIEeCTB, TEMIIEPATYpPhl, IUIOIIAIN PEAKIIMOHHOW TOBEPXHOCTH, HAJIMYMS
KaranuzaTtopa. Poyib KaTain3aTOpOB B MPUPOJIE U MPOMBIIIIEHHOM TTpou3BoaAcTBE. OOpaTUMOCTh
peakuuii. XMMUYEeCKOe paBHOBECHE U €r0 CMEIIEHUE MO JecTBUEM pa3InyHbIX (PaKTOpOB
(KOHIIEHTpalMsl peareHTOB UM IPOAYKTOB PEaKIMH, JaBIeHNE, TEMIIepaTypa) Uil CO3JaHus
ONTUMAJIBHBIX YCIOBUH ITPOTEKAHNUS XUMHUECKUX MPOLIECCOB. JJucnepchuvie cucmemvl. Ilonsamue
o0 Koanouoax (301u, eeau). Mcmunnvie pacmeopsi. Peakiu B pacTBopax 3J1€KTPOJIUTOB. pH
pacTBOpa Kak IoKa3aTelb KUCIOTHOCTH cpefbl. I'maponus coneil. 3HaueHue ruapoinsa B
Ouonoruueckrx oOMeHHBIX mporeccax. OKUCIUTETbHO-BOCCTAHOBUTEIbHbBIE PEAKIIUU B
IIPUPOJIE, IPOU3BOACTBEHHBIX IIPOLIECCAX U KUIHEAEATEIbHOCTH OPraHU3MOB.
Heopranuveckasi xumust
Mertamibl. CriocoOb! nmoyueHust MeTayioB. Jlerkue u Tsokénple MeTaiuibl. JlerkornaBkue u
TYTOIUTABKUE MeTauIbl. MeTtamndeckue 35eMeHThl A- 1 b-rpynn. Meas. [luak. Tutan. Xpowm.
XKenezo. Hukens. [Tnatuna. Crinassl. Jlerupyromue no6asku. Yepueie metasuibl. LBeTHbIE
Metaibl. YyryH. Crans. JlerupoBanusie ctanu. OKCuabl U THAPOKCUIBI MeTaioB. Hemeramsl.
[Tpoctsie BemecTBa — HeMeTawbl. Yrieposa. Kpemuuii. Azot. @ocdop. Kucnopoa. Cepa.



®Top. Xnop. Kucnorusie okcunpl. Kucnopoaconepxaiue kuciaotsl. CepHas Kuciaora. A30THas
KHCI0Ta. BonopoaHsle coOefMHEHNS] HEMETAIIOB.

OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MIPOCTHIX BELIECTB — METAJUIOB IVIABHBIX U
NOOOYHBIX MOArPYNI (MeAb, XKeJle30) U HEMETAJUIOB: BOAOPO/A, KUCIOPOAa, IaJIOTE€HOB, CEpHl,
asora, gocopa, yriaepona, kpeMHus. Koppos3usi MeTaioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAJIJIOB OT KOPPO3UHU. IDIEeKMPOU3 pacmeopos u pacnnasos. llpumenenue snekmponusa 6
NPOMBIULIEHHOCTU.

XuMHS U )KU3Hb

Hayunbie meroabl mo3Hanusi B XuMuu. Mcrounanku xumudeckoi nHpopmanuu. [Touck
UHpOpPMALUU 10 Ha3BaHWUAM, HUJEHTU(UKATOpaM, CTPYKTYpHbIM (opMmynam. MoaenupoBaHue
XUMHUUYECKHMX IPOLECCOB M SBICHUM, XUMUYECKUU aHAIU3 U CUHMe3 KaK METOJbl Hay4HOIO
MIO3HAHUS.

Xumus u 310poBbe. JlekapcTBa, (epMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[TpoOnemsbl, cBs3aHHbIE ¢ IPUMEHEHHMEM JIEKAPCTBEHHBIX IpenapaToB. BpeaHble NpPUBBIUKU U
dakTopsl, paspymialomMe 300pOBbe (KypeHHe, YIOTpeOJIeHHEe aJIKOTOJIsL, HapKOMaHHUS).
Pannonansnoe nuranue. /Tuwegvie 0obasku. Ocnogbl nuwujesot Xumuu.

Xumus B MOBCETHEBHOM XU3HU. Moromue u uyuctamue cpeactsa. Cpedocmea 6opbobl ¢
ObLIMOBLIMU ~ HACEKOMbIMU:  penenienmsl, uHcekmuyuosl. CpencTBa JUYHOM TMIHEHbl U
kocMmeTuku. IlpaBuna Ge3omacHoi pabOTHI C €IKUMHU, TOPIOYMMH U TOKCHYHBIMHU BEIIECTBAMH,
cpeAcTBaMu ObITOBOW XMMUHU.

XuMHUS U CeIBbCKOE X03siiicTBO. MUHepaibHBIe U OopraHmyeckue ynoopenwus. Cpencrtsa
3aIUThl PACTEHUH.

Xumuss U dHepretuka. IIpupoaHble HMCTOYHMKM yriieBogoponoB. [lpupomssiii u
HOMYTHBIM He(TAHOW rasbl, UX COCTaB U Hcnojib3oBaHue. CocraB HePpTH U ee nepepadoTKa.
Hedrenponykrsl. OkraHoBoe uwuciao OeH3uHa. OxpaHa OKpyXKaroledl cpeasl mpu
HedTenepepabOTKe M TPAHCHOPTHPOBKE HE(TENPONYKTOB. AJIbTEpPHATHUBHBIE HCTOUYHUKHU
SHEPIHH.

Xumus B crpoutenbcTtBe. llement. beron. Ilonbop oNTHUMambHBIX CTPOUTENBHBIX
MaTepUajoB B MPAKTUYECKON JEATENILHOCTH YEJIOBEKa.

XUMHSA U 2KOJIOTUS. XUMUYECKOE 3arpsA3BHEHNE OKPYKAIOLIEH Cpelbl U €ro MOCIEACTBHS.
Oxpana rugpocdepsl, 104YBbl, aTMOCheps, GIOPsI U GayHbl OT XUMUYECKOTO 3arps3HEHNUS.

JleMoHCTpaLUK.

e Mopenu HOHHBIX, aTOMHBIX, MOJIEKYJISPHBIX M METAIMYECKHX KPUCTAIUIMUECKUX

pEmETOK.

Moenu MoJIEKyI U30MEPOB U TOMOJIOTOB

Pa3znuuHble TUIIBI XUMMUYECKUX pEaKLUid, BUACOONBITH 0 OPraHUYECKOH XUMUU.

OO6pa3iibl METAJIOB U UX COEIUHEHUH, CIUIaBOB.

BzaunmopeiicTBre METaIIOB C KUCIOPOAOM, KUCIIOTaMH, BOJOM.

Jloka3aTenbcTBO aM(pOTEPHOCTH ATFOMHUHMS U €r0 THIPOKCH/IA.

B3aumoneiictBue Meau M JKene3a € KHCIOPOAOM; B3aUMOJICHCTBUE MEIU U JKele3a C

KHUCIIOTaMU (cepHasi, COJIsIHas).

[Tonyuyenue ruapoxcunos meau (I1I) u xpoma (L), oxcuna menu.

B3anMopeiicTBre OKCHIOB U THJIPOKCUIOB METAJIIOB C KACIOTAMM.

Jloka3zatenbcTBO amdpoTepHocTH coenuHeHuit xpoma(1ll)

OO0pa3ibl HEMETAIIIOB.

Mopenu KpUCTAIUTMYECKUX PEMIETOK anMasa u rpadura.

[TonryueHne amMmmaka W XJIOPOBOJAOPOJA, PAaCTBOPEHHE HMX B BOJE, JI0Ka3aTeIbCTBO

KHCJIOTHO-OCHOBHBIX CBOMCTB 3THX BEIIECTB.

e (KHWraHue yris U cepbl B KHCIOPOZE, ONPEIECIIEHNE XUMHUUYECKUX CBONCTB IPOAYKTOB
cropanus. B3amMmopneicTtBne ¢ MeIpHO KOHUEHTPUPOBAHHOW CEPHOM  KHCIOTBHI,
KOHIEHTPUPOBAHHOM U pa30aBIeHHOM a30THOM KUCIOTHI.



e OO0pa3sisl CpeACTB OBITOBON XUMHH, HHCTPYKIIUH 110 UX TPUMEHEHHUIO.

JlabopaTopHble ONBITHI.

™=

3. T'maponms comeid.

IIpakTnyeckune padoThl

.

N3yueHue BAMSHUA PA3JIMYHbIX (AKTOPOB HA CKOPOCTh XMMHUYECKHUX peaKLuil
Omnpenenenue peakuy cpeibl YHUBEPCATIbHBIM UHIUKATOPOM.

[IpurorosneHue pacTBOPOB C 3aJaHHON MOJIAPHON KOHLIEHTpaLUEn».
Penienne sxcriepuMeHTaNBHBIX 3a7a4 110 TeMe «MeTauishy

3. PemieHue sKCiepUMEHTANBHBIX  3a/1a4 1o TeMe «Hemeramns»y

HpOCKTHpOBaHI/Ie CoacpiKaHus.

KonmuecTBo wacos
o
Ne i/ Paspmensl, TeMBI ABTOpCKas Pabodas
nmporpamma nporpaMmma
10 kaacc
Teopusi XMMHUYECKOTO CTPOEHHUS  OPraHUYECKHX
1.  |coemunenuii. [Tpupona xumMuueckux cBsizei 3 4
2. |YrneBoaopos 9 10
3. Kucnopoacoaepikaiiue opraHM4ecKue COCTMHCHUS 11 11
4.  |AzoTconepkaliyre opraHu4ecKre CoOeIMHEHNUs 5
5. | Xumus moJIuMepoB
Hroro B 10 kacce: 34 34
11 kaacc
IToBTOpenue kypca xumuu 10 xnacca 1 1
Teopernueckne 0CHOBbI XMMHH 19 19
Heopranuueckass xummus 11 11
Wroro B 11 kmacce: 34 34

Temarnyeckoe IJIAHUPOBAHME C ONpeaeJeHHEeM OCHOBHBLIX BWIOB V4eOHOM

ACATECJIbHOCTH

Tembl, BXoasilue B
JAHHBIA pa3aen

OcHoBHOE coaepkaHue
mo TeMmamM

XapakTepucTHKAa OCHOBHBIX BUI0B
JAesiTeJIbHOCTH YYeHUKA (Ha ypOBHeE
y4eOHBIX J1eiiCTBHI)

10 kaacc

Teopusi XHMHY€ECKOT0 CTPOEHHUSI OPraHnvecKux coeanHenuii. [I[pupona xummyecknx csizei. (4 1)




Opranuueckue BEIIECTBA.
[losiBnenne u  pasBUTHE
OpPraHMYeCcKOM XHUMHHU Kak

HAyKH. XHUMHUYECKOE
CTpPOCHHE KaK  TIOPSJIOK
COCIMHCHUS aTOMOB B
MOJIEKYJIE ~ COIJIaCHO WX
BaJICHTHOCTH. OcHOBHBIC
MOJIOKEHHS TEOPUH
XHMUYECKOr0O CTPOCHUS
OPTraHWYECKUX  COCIAMHCHHI
A.M. Byrneposa.

VYriepoaHblii CKEJIET
OpraHUYEeCKOn MOJICKYJIBI.
Kparnocts XUMHYECKOU
CBsI3U. 3aBHCHMOCTH CBOMCTB
BEIIECTB OT XHMHYECKOTO
CTPOCHUS MOJICKYIL.

Wsomepuss m HU30MEPBL.
[TonsiTrie 0 GyHKIIMOHATBLHOM
rpyImnme. [IpuHIHNBI
Kiaccuukanum
OPraHUYEeCKUX COEAUHEHHUI.
Cucremarnueckas
MEX1yHapOaHAs
HOMEHKJIaTypa U MPUHLUIIBI
o0pazoBaHus Ha3BaHUU
OPTraHUYECKUX COEIUHEHUMN.
Mecro " 3HAYCHHE
OpPraHMYEeCKOM  XHUMHUHU B
CHCTEME €CTECTBCHHBIX HayK.

1.ITpeameT opraHM4eCcKO XUMUH.

Teopust XUMHYECKOrO CTPOCHUS
OpPraHUYECKUX BEILECTB.
2.OCHOBHBIE 10JIOKEHUSI TEOPUN
XUMHMYECKOTIO CTPOCHUS
OPraHUYEeCKUX COCIUHEHUMN
A.M. bytneposa.

3. CocTosIHUE AJIEKTPOHOB B
aToMe. DJIEKTpOHHAas pupoaa
XUMHUYECKUX CBA3EH B
OpPraHUYECKUX COCIUHCHHUSX.

4. Knaccudukanus coeTnHeHUI
OpPraHUYECKHUX.
JemoncTpanuu. O6pasisi
OpPraHUYECKUX BEILECTB U
Marepuanos. Mozaenyu MoJIeKy
OpPraHUYECKUX BEILECTB

OOBACHATH, IOYEMY OPTraHUUYECKYIO
XMMUIO BBIJICJIWIN B OTJCIBHBIN pazen
xumuu. [lepeuncnsaTe OCHOBHBIE
NPEINOCHIIKH BOSHUKHOBEHUS TEOPUU
XMMUYECKOro cTpoeHus. PaznuuaTts Tpu
OCHOBHBIX THIIA YTJIEPOAHOIO CKEJeTa:
pa3BeTBIIEHHBIN, HEPA3BETBICHHbIHN U
muKIMYeckuii. OnpeaensaTb HaIu4Ine
aTOMOB yTJIepoJia, BOJOPO/Ia U XJIopa B
OpraHMYecKUX BelecTBax. PazmuuaTs
HOHATUS «JIEKTPOHHAsA 000JI0UKa» U
«QIIEKTpOHHAs opOuTanby. M3o00paxarpb
3JIEKTPOHHBIE KOH(UTYpaLUU aTOMOB
AJIEMEHTOB 1-TO U 2-T0 MEPUOJIOB C
HIOMOILBIO AJIEKTPOHHBIX U
rpadUUecKuX IMEKTPOHHBIX (popmyi.
OOBACHATH MEXaHU3M 00pa30BaHUs U
0COOEHHOCTH G- U TT- CBA3EH.
OmnpenensTe MPUHAIIICKHOCTD
OpPraHNYECKOI0 BELECTBA K TOMY WM
MHOMY KJIACCY I10 CTPYKTYPHOU

dbopmyie

2. Yraesoaopoasi (10 4)

2.1. IlpenenpHble yraeBOIOPOABI — alIKaHbl (2 1)

[IpenenbsHbIE YriIeBOOPOIBI
(amkanbl). Bo30yxxnéunoe
COCTOSTHUE aToMa YIJIepoJa.
['mbGpuan3anys aTOMHBIX
opOutaneit. 'omosnoru.
I'omonornueckas pasHoOCTb.
["'omosnornyeckwii psia.
MexnyHaponHas
HOMEHKJIaTypa OpPraHuYeCcKUx
BelecTs. M3omepus
YIJIEPOAHOTO CKEJeTa.
Peakuuu 3amenienus
(ramoreHupoBaHue),
JeTUAPUPOBAHMS,
M30MEpU3AIIH AJTKaHOB.
LlenHble peakium.
CBOOOJIHBIE pa/IUKAaIIbI.

5. DIEeKTpOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
aJIKaHOB. [ 'OMOJIOrH ¥ U30MEPBI
AJIKaHOB.

6. MeTtan — npocrenmii
MpeACTaBUTENb AITKAHOB.
Hemoncrpauuu. OTHOIIEHUE
AJIKaHOB K KHCJIOTaM, MIeJioYam
pacTBOpy MepMaHTaHaTa Kajaus u
OpoMHOI BOJE.

JIaGopaTopHbIii ONbIT.
H3roroBnenue Moaenein MOIEKyI
YTJI€BOI0POJIOB

OOBACHATH MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI AJIKAHOB HA OCHOBE
MIPEJICTaBICHUH O rUOpUAN3aIU
opbuTaneil aToma yrieposa.
W3roraBnuBath MOJIEIN MOJIEKYJ
aJIKAaHOB, PYKOBOJICTBYSICh TEOPUEM
XUMHUYECKOTO CTPOCHHS] OPraHUYeCKUX
BeniecTB. OTaMYaTh TOMOJIOTH OT
n3omepoB. Ha3pIBaTh ankaHbl O
MEX1yHapOJAHON HOMEHKJIAType.
CocTaBiATh ypaBHEHUS XUMHUECKUX
peaxkui, XapakTepU3yoLIIX
XMMHYECKHE CBOWCTBA METaHA U €T0
rOMOJIOTOB. Pemare pacuérHsle 3a1aun
Ha BBIBOJ] (JOPMYJIbI OPraHUYECKOIO
BELIECTBA




["anoreHonpou3BogHbBIE
aIIKaHOB

2.2. HenpenenbHbIE YIIE€BOAOPOBI (AJIKSHBI, aTKAIUEHbBI ¥ aJIKKMHBI) (4 1)

Kparnsie cBs3u.
HenpenensHueie
yIIeBOAOPOAbI. AJIKEHBI. SP -
I'uGpuamuzanus. Oten
(atunen). zomepus
MIOJI0KEHUS IBOMHOM CBSA3U.
[TpocTpancTBeHHas
nuzomepus (cTepeo-
uzomepusi). Peakuuun
MPUCOCANHCHHUS
(rugpupoBaHHME,
raJIOTeHUPOBAHHUE,
TUApaTalys), OKUCICHUS U
MOJIMMEPH3AIIH AJTKSHOB.
BricokomonexynspHbie
coequHeHus. KauecTBeHHbIE
peaKIuy Ha JBOMHYIO CBA3b.
Ankanuensl (IMEHOBbBIC
yraeBoaopoasl). JuBuHumI
(6yramuen-1,3). U3onpen (2-
MeTuioyTaauen-1,3).
CornpsikEHHBIE TBOMHbBIC
cBsaA3u. Peakiun
MIPUCOCAMHCHHUS
(ranoreHUpoOBaHMs) U
MOJTUMEPH3AIIH ATTKATHUCHOB.
AnetuiieH (3THH).
MesxknaccoBasi U30MEpHSL.
sp-I'uGpuau3zanms
3JIEKTPOHHBIX OpOUTaseil.
Peakmuu npucoequHeHwys,
OKHUCJICHUS U
MOJIMMEPH3AINH ATKHHOB

7. HenpenenbHbIE YTI€BOIOPOIbI.
AJKEeHBI: CTpOEHUE MOJIEKYI,
TOMOJIOTHS U U30MEpHS.

8. IIpaxmuueckas paboma 1
«ITonyyeHue >THIICHA U OMBITHI C
HUM).

9. AnxanyeHsl.

10. AeTuieH u ero roMOJIOTH.
Jdemoncrpanuu. Mojaenu
MOJIEKYJI TOMOJIOTOB U U30MEPOB.
[Tonyuenue aneruneHa
KapOUHBIM CIIOCOOOM.
B3aumopelicTtBue amneTuiieHa ¢
pacTBOPOM IEepMaHraHaTa Kajlus
u 6poMHoO# Bojoi. ['openue
aneruieHa. Paznoxxenue kayuyka
MpY HarpeBaHUU U UCTIHITAHUE
MPOYKTOB Pa3IOKECHHUS.
3HaKOMCTBO C oOpa3lamMu

Kay4yKOB

OOBICHATH MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbI ATHIICHA HA
OCHOBE IPEJICTABICHUIN O
ruOpuaM3aMi AaTOMHBIX OpOHTaIeh
yriepona. M3o0paxxarh CTpYKTYpHBIC
(hOpMYyIIBI ATKEHOB U X U30MEPOB,
Ha3bIBaTh AJIKEHBI IT0 MEXyHAPOIHOU
HOMEHKJIAType, COCTABIATH (POPMYIIBI
AJIKCHOB 110 UX Ha3BaHMSIM.
CocTaBisATh ypaBHEHUSI XUMUYECKUX
peakimii, XapaKTepu3yOINX
XHUMHYCCKHE CBOMCTBA aJIKCHOB.
[Tonyuars 3Tunen. JlokassiBaTh
HETpeACIIbHBIA XapaKTep ITUIICHA C
MOMOUIBI0 KaU€CTBEHHOW PEaKIMy Ha
KpatHblie CBs3U. COCTaBIATh YpaBHEHUS
XUMHUUYECKUX PEaKIui,
XapaKTEPUIYIOIINX HETPEASTbHBIN
XapakTep ankaaueHoB. OOBSACHATH Sp-
rUOPUIN3AINIO U TPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbI allETUIICHA,
Ha3bIBaTh F'OMOJIOTH alleTHIICHA I10
MEXIYHApOAHOU HOMEHKIIATYpE,
COCTaBJISITh YPABHEHUS PEAKIIUH,
XapaKTEPU3YIOIINX XUMUYECKHE
CBOICTBA areTHICHA

2.3. Apensl (apomMaTHUECKHE YIIEBOIOPObI) (2 1)

Apenbl (apomMaTHyecKkue
yTIIeBOI0pObl). beHson.
bensonbHOE KOIB1IO. TOITyOII.
N3omepns 3amecTuTenei.
Peakuuu 3amenenus
(ranoreHupoBaHHUE,
HUTPOBAHUE), OKUCIICHUS U
MIPUCOCTUHEHHSI APEHOB.
Ilectuunnbl. I'eneTnueckas
CBSI3b APEHOB C JIPYTUMHU
YTJI€BOJOPOAAMU

11. beH3ous u €ro roMoJIOTH.
CgoiicTBa 6€H30J1a U €ro
TOMOJIOTOB.

12. Tonyon. Hzomepusi
3amecmumeneu.

JdemoncTpaumnu. beH3on kak
pactBopuTenb. ['openue 6eHsona.
OTtHoieHune 0eH3ona Kk OGpoMHOM
BOJIC U PacTBOPY NIEpMaHTaHaTa
kaymsi. OKUCIIEHUE TOTyosa

OOBSICHATH AIIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJIbl O€H301a.

N306paxath CTpyKTYpHYIO hopmyity
OeH3oma IByMs ClIOCOOaMH.
OOBsACHATH, KaK CBOMCTBA OEH30I1a
00yCJIOBJIEHBI CTPOSHHEM €T0
MOJICKYJIBL.

CocTaBnsTh ypaBHEHHsI PEaAKIH,
XapaKTePU3YIOIIUX XUMHYCCKUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB




2.4. ITpupoaHbIe UCTOYHUKH U TIepepadoTKa yrieBo0poaoB (2 1)

[Tpupoausrii ra3. Heds.
[TomyTHbIe HEDTIHBIE TA3bI.
KameHHbli yroJib.
[leperonka Hedu.
Pextuduxarmonnas
KoJoHHA. bensuH. Jlurpous.
Kepocun. Kpekunr
HedTenpoaykros. [Tuponus

13. I[IpupoaHbie UCTOYHUKHU
yriaeBoioposoB. IlepepaboTka
HedtH.

14. KonTpoabHas padora 1 o
TemaM «Teopusi XUMHUYECKOTO
CTPOCHHUS OPTAHUYECKUX
COCAMHEHUIN», «YTIEBOIOPOIBI».
JlaGopaTopHblii ONBIT.
O3zHakomJyieHue ¢ oOpa3amMu
POAYKTOB HedTenepepaboTKu

XapakTepu30BaTh COCTAaB MPHUPOTHOTO
rasa ¥ MoMyTHBIX HEPTSHBIX I'a30B.
XapakTepu30BaTh CIIOCOOBI
nepepabotku HehTH. OOBSICHATH
oTarune OEH3UHA MPSIMO TePETrOHKU
OT KPEKHUHT - OCH3HHA.

3. Kucjiopoacoaep:xamue opranudeckue coequuenus (11 1)

3.1. Criupter u penonsl (3 9)

Kucnoponconepxaniue
OpraHUYECKUEe COCTUHEHUSI.
OpnHoaTOMHBIE NPEEbHbIE
cnupThl. OyHKIIMOHATIbHAS
rpyImma cnupToB. MeTanomn
(METHJIOBBIN CIUPT). DTAHOJ
(3TUIIOBBIN CIIUPT).
[lepBUYHBIN, BTOPUYHBIN 1

TPETUYHBIA aTOMBI yriepoaa.

BonoponHas cBs3b.
CnuproBoe OpokeHue.
®epmenTtsl. Bogopoansie
CBSI3U. AJIKOTOJIM3M.
MHOroaTOMHBIE CITUPTHI.
OTUIEHTINKOIb. [ TuiepuH.
KauectBenHas peakuus Ha
MHOTOaTOMHBIE CITUPTHI.
®eHobl. ApoMaTHUYECKHE
cnuptel. KauecTBeHHas
peakuus Ha GeHo

15. OnHoaTOMHBIE NpEEIbHbIE
CIUPTHI.

[Tonydyenue, xuMHueCKHe
CBOICTBA U MPUMEHEHUE
OJIHOATOMHBIX TIPEACIIbHBIX
CIUPTOB.

16. MHOroaToMHbI€ CIIUPTHI.
17. ®eHonbl 1 apoMaTHYECKHUE
CIIUPTEHIL.

JlaGopaTopHble ONBITHI.
OxucieHue 3TaHoJ1a OKCHJIOM
meau(Il). PactBopenue
IJIMLEPUHA B BOJE U PEAKIUS €r0
c ruapoxkcugom menu(Il).
Xumu4deckue cBoicTBa (heHoma

N300paxath 001IyI0 GopMyITy
OJIHOATOMHBIX TIPEJEIbHBIX CITUPTOB.
OOBsicHATH 00pa3oBaHUE BOAOPOIHOM
CBSI3M U €€ BIMsIHHUE Ha (PU3HUECKUe
cBorcTBa criupToB. COCTaBIATH
CTPYKTYpHBIE (POPMYJIIBI CHUPTOB U UX
M30MEPOB, Ha3bIBaTh CIIUPTHI IO
MeXIyHapOAHONH HOMEHKIIAType.
OOBSCHATH 3aBUCUMOCTbH CBOMCTB
CIUPTOB OT HAMUYUS HYHKIIUOHATLHOM
rpynnsl (-OH). CoctaBnsaTe ypaBHEHUS
peakiuii, XapaKTepu3yIOIUX CBONCTBA
CIIUPTOB M UX MIPUMEHEHHE.
XapakTepu3oBaTh (PU3NOIOTHIECKOE
JIEUCTBHE METAHOJIA U DTAaHOJIA.
CocTaBnsATh ypaBHEHUS PEaKLIUid,
XapaKTEPU3YIOIINX CBONCTBA
MHOT'OaTOMHBIX CIUPTOB, U MPOBOJUTH
KaueCTBEHHYIO PEaKI1IO Ha
MHOT0aTOMHBIE CIUPTHI. OOBSACHATH
3aBUCUMOCTH CBOMCTB (heHOIa OT
CTPOEHHS €70 MOJIEKYJIbI, B3aUMHOE
BJIUSTHUE aTOMOB B MOJIEKYJIE Ha
npumepe penona. CocTaBisITh
YpaBHEHUS PEaKIUi,
XapaKTEPU3YIOIINX XUMUYECKHE
cBoMicTBa (peHosa

3.2. Anpaerusipl, KETOHBI B KapOOHOBBIE KUCIIOTHI (3 1)

Kap6oHnunbsHbIe COeTUHEHUS.
Kap6onunbHas rpynna.
Anpaeruanas rpymnra.
Anpneruasl. KeToHbI.
Peaknuyu oxkuciaeHus U
MIPUCOCTUHECHMSI AJTbJICTHIOB.

18. KapOoHWIIbHBIE COETUHEHUS
— aNmbJIeTUAbl U KETOHBI.
CaoiicTBa 1 NpUMEHEHUE
aTbJACTUIOB.

19. KapOoHOBBIE KHUCIIOTHI.
XHUMUYECKUE CBOWCTBA U

CoctaBisith (hopMyIIbl H30MEPOB U
TOMOJIOTOB aJIbJAECTHIOB U HA3bIBATh UX
10 MEXIYHAPOIHON HOMEHKIIATYpE.
OOBACHATH 3aBUCUMOCThH CBOWCTB
QJIbJETU0B OT CTPOCHUS UX
¢dbyHKIIMOHaIBHOU rpynmnbl. [IpoBoauTh




KauecTBeHHBIE peakuy Ha
anpaerunbl. KapOoHOBEIE
kucinoTel. KapOokcuibHas
rpymnmna (kapookcorpynmna).
OHOOCHOBHBIC MTPEICIIbHBIC
KapOOHOBBIC KHCIIOTHI.
MypaBbHHasI KUCIIOTA.
VYkcycHast kuciaora. Auerarbl

IMIPUMEHCHUC OJJHOOCHOBHBIX

MpeebHBIX KApOOHOBBIX KUCIIOT.

20. Ilpaxmuueckasn paboma 2
«IIonydyeHue u CBOMCTBA
KapOOHOBBIX KHUCIIOT».
JemoncTpanun. PactBopenue B
alleTOHE Pa3InYHBIX
OpPTaHMYECKUX BEIICCTB.
JlabopaTropHble ONBITHI.
Oxucnenune MeraHans (ITaHass)
okcuaom cepedpa(l). Oxucnenue
MeTaHas (3TaHalis)
ruapokcuaoM meau (I1)

KaueCTBEHHbBIE PEAKI[MH HA aJIbJIECTH/IbI.
CocTaBiATh ypaBHEHUS PEAKIIUA,
XapaKTepU3yIOIIHUX CBOWCTBA
anpaeru1oB. COCTaBIATh POPMYIIBI
M30MEPOB U TOMOJIOTOB KapOOHOBBIX
KHCJIOT U Ha3bIBaTh UX IO
MeXIyHapOAHONH HOMEHKIIAType.
OOBSCHATH 3aBUCUMOCTb CBOMCTB
KapOOHOBBIX KUCJIOT OT HAIUYUS
¢ynkunonansHo# rpynmsl (-COOH).
CocTaBisiTh ypaBHEHUS PEaAKIU,
XapaKTEPU3YIOLINX CBOMCTBA
KapOOHOBBIX KUCHOT. [lonyyars
YKCYCHYIO KHCIIOTY U JIOKa3bIBaTh, YTO
ATO BELIECTBO OTHOCHUTCS K Ki1accy
kucaoT. OTiInyaTh MypaBbUHYIO
KHCIIOTY OT YKCYCHOM C TOMOIIBIO
XUMHUYECKUX PEAKIIUM.

3.3. Cnoxusbie 3¢upsl. Kupsl (2 1)

Crnoxuble 3¢upsl. Peakuus
srepudukamnmu. [enoanoi
THJIPOJIA3 CIIOXKHOTO 3(upa
(ombueHue). XKupsl.
CuHTeTHYECKHE MOIOIIHE
CpeAacTBa.

21. CrnoxHsbie 3pupsbl.

22. XKupsl. Moromiue cpesncTsa.
Jemouncrpanuun. O6pasisi
MOIOIIMX U YUCTSIINUX CPEACTB.
JlaGopaTropHble ONBITHI.
PactBOopuMOCTB KUPOB,
JI0Ka3aTeNbCTBO UX
HEMpeJIebHOI0 XapakTepa,
OMbUIEHHE KUPOB. CpaBHEHME
CBOMCTB MbUIa U CUHTETUYECKUX
MOIOIIMX CPEICTB

CocTaBiATh ypaBHEHUS PEAKIIHii
stepudukanuu. OObSICHATH
OMOJIOTUYECKYIO POJIb )KUPOB.
CobumronaTh npaBuiia 6€3011acHOTO
oOpalIeHus CO CpeACTBaMHU ObITOBOU
XUMUN

3.4. Yrnesoas! (3 4)

VYrneBonbl. MoHOCaxapuibl.
I'moko3a. ®pykro3a.
Onurocaxapupbl.
Hucaxapunpl. Caxapo3a.
[Tonucaxapuapl. Kpaxman.
I'mukoren. Peakums
MTOJIMKOHICHCAITIH.
KauectBenHnas peakuust Ha
kpaxmadi. Llemmronosa.
ALIEeTUIILIEIUTION03A.
Knaccudukanust BoTIOKOH

23. Yraesonsl. ['moko3a.
Omnurocaxapuel. Caxaposa.
24. ITonucaxapuasl. Kpaxmann.
Iemnrono3a.

25. Ilpakmuyeckas paboma 3
«Pemienne 3KCriepuMeHTaIbHbIX
3a/1a4 Ha MOJyYeHUe U
pacrno3HaBaHHe OpraHU4EeCKHX
BEIIECTB.

JlaGopaTopHbIe ONBITHI.
CBolicTBa IIIFOKO3bI KaK
aJIbJIETUI0CTIINPTA.
B3anmopeiicTBue caxaposbl C
THUIPOKCUIAOM KaJbILIMsL.
[IpuroTroBnenue KpaxMaiabHOIO
KJIEHCTepa U B3aUMOJIEUCTBHE C
rnoaom. ['maponus kpaxmaina.
O3nakomiieHHe ¢ 0Opa3Lamu
MIPUPOJHBIX U UCKYCCTBEHHBIX

OOBACHATH OMOJIOTUYECKYIO POJIb
rioko3bl. [TpakTHuecku qoKa3bIBaTh
HaJInyue QyHKIMOHAIBHBIX IPYII B
MOJIEKYJIE TJIFOKO3BI.

OOBACHATD, KaK CBOWCTBA CaXapo3bl
CBSA3aHbI C HATMYMEM (PYHKIIMOHAJIbHBIX
TPyHIl B €€ MOJIEKYJE, U Ha3bIBaTh
00J1aCTH IPUMEHEHUSI Caxapo3bl.
CocTaBisiTh ypaBHEHUSI PEaKIUH,
XapaKTEepPU3YIOIIUX CBOMCTBA CaXapO3bl.
CocTaBisATh ypaBHEHUS PEaKIUM
THIpOJIN3a Kpaxmala 1
MOJIMKOHAEHCALIU MOHOCaXapHUI0B.
IIpoBOANTH KaUE€CTBEHHYIO PEAKLIUIO Ha
Kpaxmail




BOJIOKOH

4. A3oTcoaep:kaniue opranndeckue coequHeHus (5 4)

A3soTtcoaepxaiue
OpTraHUYECKUE COCANHEHUSI.
AMuHBI. AMHHOTpYIIIA.
AHWIUH. AMUHOKHCIIOTHI.
bunonspHeiii HOH.
[lentunnas (amuHast)
rpynna. [lentuanas
(amuanas) cBs3b. [lenTums.
Iomunentuael. I muiud.
benku. CtpykTypa 6enKkoBoit
MOJIEKYJIbI (TIepBUYHAs,
BTOPHUYHAsSI, TPETUYHAS,
yeTBepTUYHast). JleHarypanus
U Tuponu3 0enkoB. LiBeTHbIe
peaxiuu Ha OeNKu.
AzoTcoaepkaiue
reTEePOLUKINYECKUE
coenuHenus. IlupunuH.
[Tuppou. ITupumuaus.
[lypun. A3oTuctbie
ocHoBaHus. HykienHoBbie
KHUCIIOTHI. HykneoTuapl.
KommnementapHsie
A30THCTHIE OCHOBAHMSI.
dapmakosorunyecKas XuMus

26. AMUHBL.

27. AMMUHOKHUCIOTHI. benku.

28. Azorcoaepikarue
TeTePOIMKIMYECKUE COCTUHEHHUS.
HyxnenHoBble KHCIOTHI.

29. Xumusi ¥ 3J0pOBbE YEIOBEKA.
30. KonrpoJbHas padora 2 1o
temam «Kuciopoacoaepxaiue
OpraHMYECKUE COCAMHEHUS,
«A30TCcozIepKalUE OPTaHUYECKUE
COETUHEHUS.

JlaGopaTopHblii onbIT. [[BeTHBIC
peakuuu Ha OeIKu

CocTaBisiTh ypaBHEHHS PEAKILHM,
XapaKTEePU3YIOIIUX CBOMCTBA aMUHOB.
OOBACHATH 3aBUCUMOCThH CBOWCTB
AMUHOKHCIIOT OT CTPOCHHUS X
(GbyHKIIMOHATBHBIX TpyIil. Ha3eiBaTh
AMUHOKHUCIIOTBI MO MEXIYHapOIAHOMN
HOMEHKJIATYpe M COCTaBIIATH
YpPaBHEHUSI PEaAKIUH,
XapaKTepU3YIOIIHUX UX CBOICTBA.
OOBACHATH OMOJIOTUIECKYIO POITh
OENKOB U MX MPEBpaIICHUI B
opranusme. [IpoBoauTh BETHBIE
peaxiuu Ha OeNKu.

OOBSACHATH OMOJIOTUIECKYIO POJIh
HYKJIEMHOBBIX KHUCTIOT.
ITonb30BaTbCs HHCTPYKLUEH K
JIEKapCTBEHHBIM IpernapaTam

5. Xumus nosumepos (4 4)

[Tomumepsl. CTeneHb
nosmmMepusanuu. MoHomep.
CTpyKTypHOE 3BEHO.
TepMonnacTuyHbIE
nosuMepsl. CTepeoperysspHbl
e nonumepsl. [lonmusTrnes.
[TonunponumieH.
[MonmuTeTpadTopaTuieH.
TepMopeakTHBHBIE
MOJIUMEPBI.
denonogopmabaeruIHbIe
cMmoutbl. [imactmaccst.
®denomnnacTbl. AMUHOIUIACTHI.
ITenonnactsl. [TpupoaHblit
Kayuyyk. Pesuna. D00HHUT.
CHUHTETHYECKHE KAYIYKH.
CuHTeTH4ecKe BOJIOKHA.
Kanpos.

31. CunTeTHUECKNE TOJIMMEPHI.
KonneHcannonHsle MOIMMEpHI.
IIeHomnnacTsl.

32. Ilpakmuueckasn paboma 4
«Pacno3HaBaHue mIacTMacc u
BOJIOKOHY.

33. Opranuueckas XUMusl,
YeJI0BEK U MPUpoJIa.

34. IToroBblil YpoK 11O Kypcy
xumun 10 kiacca.
JemoncTpanuu. O6pasis!
IJ1acTMAacC, CHHTETUYECKUX
Kay4yKOB U CUHTETUUYECKUX
BOJIOKOH.

JlabopaTopHBIH ONBIT.
CBolicTBa KanpoHa.

3anuceiBaTh YpaBHEHUS peakui
MOJIMMEPU3AIUHU. 3aUChIBATh
YpaBHEHUS peaKlnii
MOJIMKOHEHcaluu. Pacnio3HaBaTh
OpraHWYECKHUE BEIECTBA, HCIONb3Ys
KaueCTBEHHBIC PEAKIIUU

11 kiaace




1. IToBTOpenue kypca xumuu 10
kiacca (1 u)

1. TeopeTruveckue oCHOBbI XumMuu (19 v)

1.1. Baxxneimme XMMUYECKHE TTOHATHS U 3aKOHBI (4 1)

XUMUYECKUN DJIEMEHT.
ATOMHBII HOMED.
Maccosoe uncio. Hyknuast.
Papnonyknuasl. U30TOMBI.
3aK0OH COXpaHEHUsI MaCChl
BEIIECTB. 3aKOH COXPAaHEHUS
Y TIPEBpAILCHUS SHEPTUU.
HedekT macchl.
[Iepnoanyeckuit 3aK0H.
DneKTpoHHAas: KOHGUTYpaIysl.
I'paduueckas snexTpoHHast
dopmyna. s-, p-, d-u f-
OneMeHThl. JlaHTaHOUIBI.
AxtuHOUABl. MCKYCCTBEHHO
MOJIYYCHHBIE 3JIEMEHTHI.
BanentHocts. Bosiopousie
COCTMHECHUS

2. XUMHUYECKUH 3JIEMEHT.
Hyxnuasl. U30Tombl. 3akoHBI
COXpaHEHHUS MACChl M DHEPTUU B
XHAMUH.

3. [lepuoanueckuii 3aKkoH.
Pacnipenenenue 35eKTpoHOB B
aToMax 3JICMECHTOB MajbIX U
OOJIBIITUX TIEPUOIOB.

4. IlonoxxeHue B NEPUOANUECKON
CUCTEME BOOPO/Ia, JaHTAHOUIOB,
AKTUHOUJIOB M UCKYCCTBEHHO
MOJIYYE€HHBIX AJIEMEHTOB.

5. BaleHTHOCTH ¥ BaJICHTHBIEC
BO3MOKHOCTH aTOMOB

[lepeuncnars BaxxHEUIINE
XapaKTePUCTUKU XUMUYECKOTO
aneMeHTa. OOBSICHATD PA3INUNE MEKIY
MOHATUSIMHU «XUMUYECKUHN IIEMEHT,
CHYKITHI», «U30TOI». [I[puMeHsITh
3aKOH COXPaHEHMsI MacChl BEILIECTB MpHU
COCTaBIICHUH YPABHCHUH XUMHYECKHX
peakuuii. OnpeaesnsiTh MaKCUMaJIbHO
BO3MO’KHOE YHCIIO 3JIEKTPOHOB Ha
HHEPreTHUECKOM YPOBHE. 3alHiChIBATh
rpaduuecKue 3JIEKTPOHHBIE (HOPMYIIBI
S-, p- u d-3emMeHTOB. XapaKTepru30BaTh
MOPSIIOK 3aIOJTHEHUS JICKTPOHAMU
HHEPreTHUECKUX YPOBHEH U
noaypoBHe# B atomax. OOBSCHATD, B
4y&éM 3aKTI04aeTcsl (GU3HMUECKUN CMBICT
IOHATHS «BaJICHTHOCTEY». OOBICHATD,
YeM ONpPEeENISIOTCS BAICHTHBIE
BO3MO>XHOCTH aTOMOB Pa3HBIX
sneMeHToB. COCTaBIATh rpaduuecKue
AJIEKTPOHHBIC (POPMYJIBI a30Ta,
docdopa, KHCIOPOA U CEPHI, a TAKKE
XapaKTepU30BaTh U3MEHEHUS PaTUyCOB
aTOMOB XUMHYECKUX JIEMEHTOB IO
nepuoaam u A-rpymnmnam
MEePUOINYECKON TaOIHUITBI

1.2. Crpoenue Beniectsa (3 u)

Nonnas cBs3b. KoBanentHas
(monsipHas U HEMOJIsIpHAas)
CBsI3b. DJIEKTPOHHAs
dbopmyrna.

Mertamndeckas CBS3b.
Bonoponnas cBA3b.
I'uGpuau3anms aTOMHBIX
opb6utaneit. Kpucramisr:
aTOMHbBIE, MOJIEKYJISIPHBIE,
HMOHHbIE, METATNINYECKHUE.
DnemMeHTapHas sueiKa.
[Tomumopdusm.
[omumopdusie
MoupuKau. AJUIOTPOIHS.
N3omepust. ['omonorus.
XHUMHWYECKUN CUHTE3

6. OCHOBHBIE BHBI
XMMHYECKOM CBsi3u. MloHHas u
KOBAJICHTHAs CBS3b.
Mertauinueckas CBs3b.
Bonopoanas cBs3b.

7. IIpoCcTpaHCTBEHHOE CTPOCHHE
MOJIEKYIL.

8. CTpoeHue KpUCTAJIOB.
Kpucrannmueckue pemeérku.
[IprunHbl MHOrOOOpa3us
BeILECTB. /leMOHCTpal MK,
Mopenu HOHHBIX, AaTOMHBIX,
MOJIEKYJISIPHBIX U
METaJUTHYECKUX
KPUCTAJUTMYECKUX PEIIETOK.
Mopenn MONEKyII H30MEPOB U
TOMOJIOTOB

OOBACHATH MEXaHU3M 00pa30BaHMS
WOHHOW U KOBAJICHTHOM CBSI3U H
0COOCHHOCTH (PU3UYECKHX CBOWCTB
MOHHBIX U KOBAJIEHTHBIX COCAMHEHUH.
CocCTaBIATh AJIEKTPOHHBIE POPMYIIBI
MOJIEKYJT KOBJIEHTHBIX COCIMHEHUM.
OOBACHATH MEXaHU3M 00pa30BaHMS
BOJIOPOJTHOM M METAJUTMYECKOM CBA3EH
Y 3aBUCUMOCTH CBOMCTB BEILIECTBA OT
BHa XUMHYECKOH CB3U. OOBICHITH
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII
OPTraHWYECKUX U HEOPTAaHUIECKUX
COCIMHEHUH C IIOMOLIBIO
MIPEACTABICHUI O THOPUIU3AIIIT
op6uTtaneit. OOBACHATH 3aBUCUMOCTD
CBOICTB BEILIECTBA OT THUIIA €0
KPUCTAJUTMYECKOU PEIIETKH.
OOBACHATH MPUUMHBI MHOTOOOPA3HS




BEILIECTB

1.3. Xumuueckue peakuuu (3 1)

OxucauTenpHo-
BOCCTAaHOBUTEJIbHBIE
peakuuu. Peakiuu
Pa3NoXKEeHUs], COEIUHEHUS,
3aMeIleHnsI, 0OMEHa.
DK30TEPMUYECKHUE U
SHAOTEPMUYECKHUE PEAKIIHUH.
OOpatumbie 1 HEOOpaTUMBbIS
peaxiun. TernoBoit s ekt
peakuu. 3akoH ['ecca.
TepMmoxumMuueckue
ypaBHeHus. Temnora
obpazoBanus. Temnora
cropanus. CkopocTb
XAMHYECKON PEAKIUU.
AKTUBHUPOBAHHBIN KOMILIEKC.
3aKoH ACUCTBYIOIIMX Macc.
Kunernueckoe ypaBHeHUE
peakuuu. Karanuszarop.
Nuru6utop. 'oMoreHHbI U
reTEPOreHHBIN KaTaIns3.
Karanutnueckue peakuuu.
XUMHUYECKOE PABHOBECHE.
[Tpunnun Jle [latense

9. Knnaccudukanus XuMHIECKUX
peaKkuuid.

10. CxopocTh XUMHUYECKUX
peakuuii. Karanus.

11. XuMnueckoe paBHOBECHE U
YCIIOBUS €r0 CMEILECHUSI.
JemoncTpanuu. Paznnunsie
TUIBI XUMHUYECKUX PEaKIIUi,
BHJICOOMBITHI IO OPTAHUYECKOM
XUMHH.

JlaGopaTopHBIii ONBIT.
N3ydenue BIusHUS pa3IUYHBIX
(hakTOpoB HA CKOPOCTH
XUMHYECKHUX PEaKIIHii

IlepeunciaATe INpU3HAKH, IO
KOTOPBIM KJIaCCU(PHUIMPYIOT
XUMHUYECKUE PEAKIIUH.

OOBICHATH CYIIHOCTh XUMUYECKOM
peaxkuuu. CocTaBisATh ypaBHEHUS
XUMHUYECKUX PEaKIUi, OTHOCSIIUXCS K
onpenenéuaomy Tumy. OObICHATH
BIIUSTHUE KOHIICHTPAIIMii peareHToB Ha
CKOPOCTbh TOMOTE€HHBIX M T€TEPOre€HHBIX
peakuuii. OOBACHSTH BIUSIHUE
pa3NIuYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOHN peakiiuu, a TaKKe
3HAYE€HHUE MPUMEHECHUS KaTaIn3aTOPOB
Y UTHTUOUTOPOB Ha MPAKTHKE.
OOBSCHATH BIUSHUEC H3MCHCHHUS
KOHIIEHTPALUU OJTHOTO U3
pearupyromux BeiecTB, TEMIEPaTyphl
Y JIaBIICHUS HA CMELIEHIUE XUMUYECKOTO
paBHOBECHSI

1.4. PactBops! (5 )

JlucriepcHble CUCTEMBI.
PactBopsI.
I'pyboaucriepcHble CUCTEMBI
(cycnieH3uu | dMYJIbCUN).
Konnonnsele pacTBOpEI
(3011). Aspozonu. MossipHast
KOHLEHTpaLHs.
DIIEKTPOJTHUTHI.
DNEeKTPOIUTHYECKAS
muccouuanus. CTeneHb
nuccounanuu. KoHcranTta
aucconuanuu. BonopoaHsii
nmokasareiib. Peakinn
HoHHOTro oOMeHa. ['maponus
OpraHMYECKUX BEIECTB.
I'maponus cosnent

12. JlucnepcHble CUCTEMBI.

13. CriocoObl  BBIpaXKE€HHUS
KOHIIEHTPALMU pacTBOPOB.

14. Ilpakmuueckas paboma 1
«IIpurorosienue pacTBOpoB C
3aIaHHOW MOJISIPHOU
KOHIIEHTpaLuei».

15. DnekTponuTHIecKas
aucconuanys. Bogoponnsii
IoKasaTenb. Peakunu noHHOTO
oOMeHa.

16. I'maponus opraHn4eckux u
HEOPraHUYECKUX COEAMHEHUN.
JlabopaTopHbIe ONbITHI.
Onpenenenre peakuuu Cpeibl
YHUBEPCAJIbHBIM UHUKATOPOM.
I'maponus conent

XapakTepHu30BaTh CBOMCTBA Pa3IUYHbIX
BUJIOB JIUCIIEPCHBIX CUCTEM, YKA3bIBAaTh
IIPUYUHBI KOATYJSIIMK KOJUIOUIOB 1
3HA4YEHHE ITOTO sABJICHU. Pemare
3aJla4M Ha IPUTOTOBJIEHUE pacTBOpa
ONpeneIEHHON MOJIIPHON
KOHLEHTpaluu. ['0TOBUTH pacTBOp
3aIaHHON MOJISIPHOM KOHLIEHTPaIUK.
OOBACHATH, TOYEMY PACTBOPHI BELLIECTB
C MOHHOW M KOBAJIEHTHOM ITOJISIPHON
CBSA3BIO IPOBOJSIT ANEKTPUUECKUI TOK.
Omnpenenars pH cpeasl ¢ mOMOILBIO
YHHUBEPCATHHOTO WHIUKATOPA.
OOBACHATH € MO3ULIUI TEOPUHN
AIEKTPOIUTUYECKON TUCCOLIUALIUT
CYIIHOCTb XUMHUYECKHUX PEaKIIUi,
MPOTEKAIOIINX B BOJAHOM cpelie.
CocTaBiATh TOJIHBIE M COKpAlLlEHHBIE
MOHHbBIE YPaBHEHUS peaKIIUid,
XapaKTEepU3YIOIIUX OCHOBHBIE CBOICTBA
BaXHEHIIINX KJIACCOB HEOPTaHUYECKUX
coeuHeHui. ONpenensaTh peaklnio
Cpezibl PaCTBOPA COJIM B BOJIE.




CocTtaBisiTh ypaBHEHUS peaKIui
TUIpOIN3a OPraHUIECKUX U
HEOPraHMYECKUX BEIIECTB

1.5. Dnexkrpoxumuyeckue peakuuu (4 1)

["asibBaHUYECKN JIEMEHT.
Onektpoasl. Anoa. Karog.
AxkymynsaTop. TOnmIMBHbBIN
AJIEMEHT. DJIEKTPOXUMUSI.
Psan crannapTHbIX
AJIEKTPOIHBIX TOTEHLIMAJIOB.
CrangapTHbIE YCIIOBUSI.
CraHapTHBII BOJOPOIHBIM
anekTpoa. Kopposus
METAJJIOB. XUMHUYECKAS U
INEKTPOXUMHUYECKAs
KOppO3usl. DIEKTPOIIN3

17. XuMnuyeckre UCTOYHUKH
TOKa. P craHnapTHBIX
ANEKTPOAHBIX TOTEHIIUAJIOB.

18. Koppo3us merauioB u eé
MIpeynpexaeHue.

19. DnekTponus.

20. KonrpoJabHas padora 1 mo
Tteme «TeopeTrnueckre OCHOBbI
XUMUI

OOBACHATH PUHITUT PAOOTHI
raJbBaHMYECKOTO HJIEMEHTA.
OOBACHATD, KaK YCTPOCH CTaHIAPTHBIM
BOJIOPOIHBIN 31ekTpo. [Tonp30BaTbCs
PSAZAOM CTaHIAPTHBIX JIEKTPOIHBIX
noTeHnuanoB. OTIMYaTh XUMHUIECKYIO
KOPPO3UIO OT 3IEKTPOXUMUYECKOM.
OOBSACHATH MIPUHIIUIIBI 3AIUATHI
METAITMYECKUX U3JEIUNA OT KOPPO3HUHU.
OOBSCHATD, KAaKUE MPOLIECCHI
MPOUCXOJIAT Ha KaTOJe U aHOJIE TIPU
AIIEKTPOJIM3€E PACILIIABOB U PACTBOPOB
coneit. CocTaBnsiTh CyMMapHbIe
YpaBHEHUS PEAKIUI AJIEKTPOJIN3a

2. Heoprannueckasi xumus (11 4)

2.1. Metamisl (6 1)

JIErkue u TSHKEIBIC METaJIIbL.
JlerkomnmnaBkue u
TYTOILUIABKUE METAJUIbL.
Menp. Iunk. Tutas.
Xpowm. Keneszo. Hukens.
IInatmaa. CrnnaBsl.
Jlerupyromue

no0aBku. YEpHBIE U IIBETHBIE
Mmetaibl. YyryH. Crams.
JlerupoBaHHbI€ cTANIN

21. O0mias XxapakTepucTUKa 1
CHOCOOBI OJTYyYEHHUS] METAJLIOB.
22. O030p METATUYECKUX
aneMeHToB A- u b-rpymm.

23. Menp. [unk. Turan. Xpom.
Xenezo, HUKENb, MIIATHHA.

24. CrutaBbl METAJUIOB.

25. OKcuabl ¥ TUAPOKCHIBI
METaJIIOB.

26. Ilpaxmuuyeckas paboma 2
«Pemienne 3KCcriepuMeHTaIbHbIX
3a/a4 1o reme «MeTtamibly.
Jemonctpanun. OGpasis!
METAJJIOB M UX COSIMHEHHUIA,
CI1aBoOB. B3aumopericteue
METaJUIOB C KHCIOPOIOM,
KHCIIOTaMHU, BOJIOH.
Jloka3zaTenbcTBO aMPOTEPHOCTH
QTIOMHUHHUS U €70 THIPOKCHIA.
BsauMopelicTBue MeIU U Kelie3a
C KUCIIOPOJOM; B3aUMOJICHCTBHE
MEJIU U Kelie3a C KUCIOTaMH
(cepnas, comstaast). [Tomydenue
ruapokcunoB meau (I11) m xpoma
(II), oxcuma memm.
BsauMonaelictBue OKCHIOB U
TUIPOKCHUIOB METAIIJIOB C
KucioTtamu. JlokazaTenbCcTBO
aM(pOTEpHOCTU COCTUHEHU N
xpoma (ILI).

XapakTepHu30BaTh 00IIME CBOICTBA
METAJUIOB U Pa3bACHITh UX Ha OCHOBE
MIPEACTABJICHUI O CTPOCHUH aTOMOB
METaJUIOB, METAJUTMYECKOM CBS3U U
METaJUTMYECKOU KPUCTALITUYECKOMN
peméTke. UnmrocTpupoBaTh
MIpUMEpaMu CIIOCOOBI MOTyYEHUS
METaJUIOB. XapaKTepru3oBaTh
XUMUYECKHE CBOWCTBA METAIIIOB [A—
ITA rpynn 1 aqroMuHUS, COCTaBIIST
COOTBETCTBYIOIINE YPABHEHHUS
peakiuii. OOBACHATH 0OCOOEHHOCTH
CTPOCHUSI aTOMOB XUMHUYECKUX
3JIeMEHTOB b-Tpynn nepuoanyeckon
cucremsl J[. 1. Menpaeneesa.
CocTaBsATh ypaBHEHUS PEaKIIUi,
XapaKTEPU3YIOUIUX CBOMCTBA MEMH,
[IMHKA, TUTAHA, XPOMa, KeJe3a.
[Ipencka3biBaTh CBOMCTBA CIUIABA, 3HAS
ero coctaB. OOBSACHATH, KakK
M3MEHSIOTCS CBOMCTBA OKCUIOB U
THAPOKCHJIOB METAJUIOB 10 TIEPHOaM U
A-TpymnmaM nepuoandeckon TabIuIbl.
OOBSACHATD, KaK H3MEHSIIOTCSI CBOMCTBA
OKCHJIOB U THIPOKCUIOB XMMHYECKOTO
AJIEMEHTA C MOBBIIIICHUEM CTETIEHU
OKHCIIEHUS €r0 aToMa. 3aMuchiBaTh B
MOJICKYJIIPHOM ¥ HOHHOM BH/JIE
YpaBHEHUSI XUMUYECKUX PEAKIUH,
XapaKTEePU3YIOUTUX KUCIOTHO-
OCHOBHBIE€ CBOMCTBA OKCHJIOB U




TUJIPOKCUJIOB METAJIOB, a TaKXe
3KCHepI/IMeHTaHBHO JOKa3bIBATh
HaJIW4YHe dTUX CBOMCTB. Pacrio3naBaTh
KaTHOHBI COJICH C ITOMOIIBIO
Ka4eCTBEHHBIX PEaKIUii

2.1. Hemeramisl (5 )

Hewmeramnsr. IIpoctsie
BEIL[ECTBA — HEMETAJLJIBL.
VYranepoa. Kpemuuii. A3ot.
®docdop. Kucnopon. Cepa.
®top. Xnop. Cepnas
KHCIJIOTa. A30THasl KHCIIOTA.
Bonopoansie coenrHeHust
HEMETAaJUIOB

27. O630p HemeramwioB. CBoOMCTBA
Y IPUMEHEHNE BAKHEUIINX
HEMETAJIJIOB.

28. O0m1as XxapaKTepUCTHKA
OKCHJIOB HEMETAIIJIOB U
KHUCJIOPOJICOAEPKAITUX KUCIOT.
OxkuciIuTeNnbHbIE CBOMCTBA
CEpHOM U a30THOM KHUCIIOT.
Bonopoansie coennHeHus
HEMETAJUIOB.

29. I'eneTnyeckas CBS3b
HEOPraHUYECKUX U OPraHUYECKUX
BELIECTB.

30. Ilpaxmuueckas paboma 3
«Pemienne sxcrepuMeHTaIbHbIX
3a1a4 no teme «Hemeramnby.
31. KonTpoabHasi padora 2 1o
teMe «Heopranunueckas Xumusi».
Jemonctpanun. OGpasisl
HeMeTauioB. Mozenu
KPUCTA/UIMYECKUX  PEIIETOK
anMasa u rpadura. [lonyyenue
aMMHaKa 1 XJI0pOBOJ0pO/JIa,
pacTBOpEHHE UX B BOJE,
JI0Ka3aTeJIbCTBO KUCIOTHO-
OCHOBHBIX CBOMCTB 3THX BEILECTB.
Coxuranue yrisi 4 cepsl B
KHCIIOPOZIE,  OIpENEICHHE
XUMHUYECKUX CBONCTB MPOTYKTOB
cropanus. Bzanmoneiicteue ¢
MEJIbI0 KOHIIEHTPUPOBAHHON
CEpPHOM KHUCIIOTHI,
KOHIICHTPUPOBAaHHOMN U
pa30aBICHHON a30THOM KUCIIOTHI

XapakTepu30BaTh 00II1E CBOWCTBA
HEMETAJUIOB U Pa3bsCHATh UX HA
OCHOBE IPEJICTABICHUN O CTPOCHUU
atroMa. Ha3piBaTh 0671aCTH PUMEHEHHS
BAKHEUIINX HEMETAJLIOB.
XapakTepu3oBaTh CBOMCTBA BBICIIMX
OKCHUJIOB HEMETAIIJIOB U
KHCIIOPOJICOAECPKALIUX KUCIIOT,
COCTaBJISITh YPAaBHEHUS
COOTBETCTBYIOIINX PEAKLIHI U
OOBSACHATH UX B CBETE NPECTABICHUN
00 OKHCIHUTETHbHO-BOCCTAHOBUTEIBHBIX
peaKuusax U AIEKTPOIUTUYECKON
nucconuanuu. CocTaBisATh ypaBHEHUS
peakuuii, XapaKTepu3yroIux
OKUCIIUTEIbHBIE CBOMCTBA CEPHOM U
a30THOM KUCIOT. XapaKTepu3oBaTh
M3MEHEHUE CBOMCTB JIETYyUUX
BOJIOPOJHBIX COEMHEHUNH HEMETAJIOB
0 mepuoay U A- rpynmnam
MEPUONYECKON cucTeMbl. Jloka3pIBaTh
B3alMOCBS3b HEOPTAaHUYECKUX U
OPraHUYECKUX COCTUHECHUM.
CocTaBnsATh ypaBHEHUSI XUMUYECKUX
peaxiui, OTpa)karolUX B3aUMOCBS3b
HEOPraHUYECKNX U OPTaHUYECKUX
BEUIECTB, 0OBACHATh UX Ha OCHOBE
TEOPUH IEKTPOJIUTUUYECKON
JIMCCOITUAIIMYN U TIPEJICTABIICHU 00
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX
npoueccax. [Ipaktnuecku
pacrno3HaBaTh BELIECTBA C TOMOLIBIO
KAueCTBEHHBIX pPEaKlUii Ha aHHOHBI

3. Xumus v xKu3Hb (3 4)

Xumuaeckas
IIPOMBIIIIEHHOCTD.
XuMHU4YecKasi TEXHOJIOTHS.
Yépuas MeTayryprusi.
JloMeHHas 11e4b.
Arnomepanus. KucnopoaHslii
KOHBepTep. bezorxonHoe
IIPOU3BOJCTBO.
OKOJIOTMYECKUI
MOHMTOPHUHT. [IpenensHo
JIOTTYCTHMbIE KOHIIEHTPAIU!

32. XuMHsl B IPOMBIIIJIEHHOCTH.
[IpyHIMIIBI XUMUYECKOTO
MPOU3BOACTBA. XUMHUKO-
TE€XHOJIOTMYECKUE TPHUHIUIIBI
MIPOMBIIIJIEHHOTO MOJTy4eHUs
MeTaioB. [Ipon3BoacTBo uyryna
U CTaJIu.

33. Xumus B ObITy. XUMUYECKast
MIPOMBIIIJIEHHOCTh U
OKpYy’Karolas cpena.

34. WToroBelil ypok 1o Kypcy

OOBSCHATH HayYHBIC TTPUHITUITHI
MIPOM3BO/JICTBA HA MIPUMEPE
MPOU3BOJCTBA CEPHOU KUCIIOTHI.
[TepeuucnsaTh MPUHITUIBI XUMUYECKOTO
MIPOU3BOJICTBA, HCIIOJIb3yEeMbIC ITPU
MOJIy4YEeHUH YyTyHa.

CocCTaBIIATh YpaBHEHUS XUMHUCCKUX
peaxiuii, MpOTEKAIOIINX PH
MOJTYYCHUH YyTYHA M CTaJIH.
CobmroaTh mpaBuia 0e30macHOn
paboTHl CO CpelncTBaMH OBITOBOI




xumun 11 kacca. XUMHH.

Jemouncrpanun. O6pasisi OOBSACHATH MPUYUHBI XUMHYECKOTO
CpeacTB OBITOBOM XUMUH, 3arpsi3HEHUs BO3AyXa, BOAOEMOB U
WHCTPYKIUHU N0 UX MPUMEHEHHUIO | MTOYB




Ils1anupoBaHKe YPOKOB XMMHUM € MCNIOJIb30BaHUEM 00opynoBanus « Touka pocra»

10 k1ace

Ne | Ne Tema ypoka Hcnonvzosanue obopyoosanus « Touka
n/n | ypoka pocmay
1. |8 [TpakTuueckas padota Nel Hatuuk pH, cnuproBka

«Ilomyuenue sTUICHA U OIBITHI C

HUM
2. 10. AULETUIIEH U €ro rOMOJIOTH Hatuuk pH
3. |15 OpnHOaTOMHBIE NPEAEIBHBI CIIUPTHI. Jatuuk Temnepatypsl, OaHs

[Tonmyyenue, XuMHUUeCKue CBOICTBAa U | KOMOMHUPOBaHHas J1abopaTopHas

IPUMEHEHHE OTHOATOMHBIX

IIPEJENIbHBIX CIIUPTOB.

4. | 17. DEHOJIBI M ApOMATUYECKHUE CITUPTHI Haruuk pH
S. 18. KapOonunbHbie coequHeHUs — [TpubGop a1 OKUCIICHUS CIUPTA HAT
anpJieruibl U KeTonbl. CBoiicTBa U MEJIHBIM KaTaJIl3aTOPOM,

MPUMEHEHHE AJIbJIETUIOB. BBICOKOTEMIIEPATYPHBIN TaTUNK
(Tepmomniapa)

6. |20. [IpaxTuueckas padorta Ne2 [Jatuuk temmeparypsl, natuuk pH,

«ITomyuenue u cBONCTBa KAPOOHOBBIX | AATYMK 3JIEKTPOIPOBOJIHOCTH

KHCIIOT

7. | 21. CnoxxHbIC A(QUPBI Jatuuk pH
8. | 26. AMUHBI Jatuuk pH
9. |27. AMMHOKHUCIIOTHI. benku. Jatuuk pH
10. | 32. [IpakTnueckas padora Ne4 JlaTuuk Temmeparypsl (TepMOIIapHbIN)
«Pacno3HaBanue miaacTMacc u
BOJIOKOH
11 kaacc
Ne | Ne Tema ypoka Hcnonvzosanue obopyoosanus « Touxka
n/n | ypoka pocmay
1. |10. CKOpOCTh XMMUYECKHUX PEAKIIHM. MaruuTtHas Memanka,

Karanus. TEPMOPE3UCTOPHBIN TATUUK
TeMIeparypsbl, 6aHs KOMOMHUPOBaHHAS
nabopaTopHast

2. |12 JlucriepcHble CHCTEMBI JlaTyuk onTHYeCKON IIOTHOCTH
3. |14 [TpakTiueckast paborta Nel Becbl naboparopHbie

«[IpuroroBnenue pacTBOPOB C

3aIaHHON MOJISIPHOI

KOHIICHTpaluei»

4, 15. DIIEKTPOJIUTHYECKAS JUCCOIUALIHS. Hatuuk pH, natunk

Bopnopoanslii mokazatens. Peakuuun AIIEKTPOIIPOBOTHOCTH

MOHHOTO OOMEHa.

5. | 16. ['maponan3 opraHUuyYECKUX U Matunk pH

HEOPraHWYECKUX COCTMHEHU
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