rocy1apcTBeHHoOe 0I0/:KeTHOe 001e00pa3oBaTe/ibHOe yupexaenue Camapckoi odJacTu
cpenHss o0meodpa3oBaTeabHas mKoJa c.KoHCTAHTHHOBKA
MYHMIHUNAJIBHOTO paiiona boabmeraymmukuii Camapckoi o01acTu

PACCMOTPEHO ITPOBEPEHO YTBEPXIAIO
Ha 3acemanuun MO 3aMECTUTENb AUpeKTopa 1o YP nupexrop ['bOY COLI
ITIpoTokon Ne 1 /B.B. KoprayxoBa c. KoncrantunoBka
ot 16.08.2022 r. ot 17.08.2022 / E.H.AbGpamkuna
PykxoBogutens MO npuka3 Ne40-ox ot 18.08.2022
/O.B.Byrposa/
PABOYAS ITPOI'PAMMA

IMpeamer (kypc) __ Xummus (06a30BbIi YPOBEHB)
Knaccer 11

KonnuectBo yacoB no yuebnomy miuany: 102 yaca B roa; 3 4aca B HedeJlo.

CocraBinena B coorBercTBUH ¢ [IpumepHoil paboueld mporpammoii cpemHero (TOJHOTO)
ob1ero oopazoBanus 1o xumuu A 10-11 knaccos 0011e00pa3zoBaTeIbHbIX YUPEKICHUH

Ha ocHOBe aBTopckoil mporpammbl O.C. ['abpuensna Xumus. PaGoune nporpammsi.

[Ipeamernas nmunus yuebuuko O. C. ['abpuensna, U. I'. Octpoymona, C. A. CnaakoBa
Y4eOHuKHU:
- lMabpuenan O.C. Xumus 8 knacc: y4ue0. ans oduieodpasoBarenbHbix opranuzanuii/ O.C.
lNa6puensu. U.I'. Octpoymos, C.A.Cnagkos. — M.: IIpocBemenue, 2020
-I'abpuensa O.C. Xumus 9 kiacc: yue6. s o0meodpazoBatenbHbix opranuzanmii/ O.C.

I'a6bpuensn. N.I'. Octpoymos, C.A.CnankoB. — M.: IIpocsemenue, 2021.

KoncranrunoBka, 2022



IHHOACHUTEJBHAA 3AIINCKA
[IpenonaBanne y4ueOHOro Kypca «XHMHUU» B OCHOBHOM IIKOJIE OCYIIECTBISETCS B
COOTBETCTBUM C OCHOBHBIMM HOPMAaTHUBHBIMU JOKYMEHTAMM U HHCTPYKTMBHO METOJUYECKUMHU

Marepualamu:
(4 3akon Poccuiickoit ®eneparuun  «O6 oOpazoBanuum B Poccuiickoit
®enepanun» oT 29.12.2012r. No273-D3;
v denepanbHbIl TOCYIAPCTBEHHBIH 00pa30BaTEIbHBI CTaHAAPT CPEIHETrO

obmero obpazoBanus (yTB. IprKa3oM MuHucTepcTBa 0Opa3zoBanus U Hayku P® ot 17 mas
2012 r. N 413) c u3mMeHeHUsIMH U JONOJIHEHHSIMU OT 29 nexadps 2014 r., 31 gexadps 2015
r., 29 utons 2017 r., 24 cents6ps, 11 nekadps 2020 r.

v [Ipumepnas mporpamMma cpenHero (TojgHOro) odmero oOpa3oBaHUS TIO
xumun 1151 10-11 kimaccoB 001eo0pa3oBaTEIbHBIX YUPEKISHUN

v Xumus. Paboume mnporpammel. Ilpeamernas nuaus yweOHukoB O. C.
INabpuensua, . I'. OctpoymoBa, C. A. CnankoBa. 10—11 kmaccel: yueOHOe mocobue st
obmeobOpazoBarenbHbix opranmzamuii / O. C. Tabpumensn, C. A. CmagkoB — M.:
[Ipocsemenue, 2021

v YyeOHuKuU:
O. C. I'abpuensna, 1. I'. Octpoymosa, C. A. CnaakoBa. Xumus 10 kiacc: yueOHOE Tocoome
uist obmeoopaszoBatenbabix opranusanuii / O. C. Tabpuensa, C. A. CnagkoB — M.:
[Ipoceemenue, 2021
O. C. I'abpuensna, . I'. Octpoymosa, C. A. CnaakoBa. Xumus 11 kiacc: yueOHOE Tocoome
1 obmeoOpazoBaTenbHbIx opranm3arui / O. C. I'abpuensn, C. A. Cnanko — M.:
IIpocsemenue, 2019

MecTto npeamera B yueOHOM IJIaHe

®denepalibHbIN roCyAapCTBEHHBIM 00pa30BaTENbHbIN CTaHIAPT NPEIyCMaTPUBAECT U3yUCHHE
Kypca XMMHHA B CpEIHEW IIKOJIE KaK COCTaBHOW YacTH TpeaMeTHOH obnactu «EcTecTBeHHO-
Hay4HbIE [TPEIMETHI».

B 0a3zucHoM y4yeOHOM MjiaHe CpefHe LIKOJIBl XUMUS BKIIOYeHa B paszzaen «CojepikaHue,
dopmHpyeMoe ydacTHHUKaMH 00pa30BaTesIbHOro mporueccay. O0ydaromuecss MOTYT BbIOpaTh IS
M3YyUYEHHs] WIM MHTEIPUPOBAHHBIM KypC €CTECTBO3HAHUS, WM XUMMIO Kak Ha 0a30BOM, Tak W Ha
yri1yOJIEHHOM ypOBHE.

Pabouas mporpaMma mo XuUMHM JJIsl CpeJHEro ooiiero odopazoBaHus Ha 0a30BOM YpOBHE
coCTaBJeHa M3 pacu€Ta 4acoB, yKa3aHHbIX B 0a3MCHOM yuyeOHOM IiaHe o0IeoOpa3oBaTeIbHbIX
opranu3anuii. Xumus (6a30BbIi YpOBEHb) U3y4YaeTCsl 0 UHAUBHUIYyaJIbHOMY y4eOHOMY Iuiany B 11
knacce (1 rox oOyuenus): 3 yaca B Henento (102 waca 3a Tox oOydeHwMS).



PA3JIEJI 1. INTAHUPYEMBIE PE3YJIbTATBI U3YYEHUA YYEBHOI'O
HNPEIMETA «XUMUSA» HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JlesTenbHOCTh yduTeNsl B OOYYCHHHM XUMHH B cpelHed (TOJTHON) IIKOJNE OJKHA OBITh
HaIpaBJieHa Ha TOCTHXKEHUE O0YUaIOIIUMHUCS CIAEAYIOUINX JUYHOCTHBIX Pe3yJbTATOB:

— B IICHHOCTHO-OPHUEHTAIIMOHHOW cdepe — OCO3HAHHE POCCHMCKON TpakIaHCKOM
UJCHTUYHOCTHU, MATPUOTHU3MA, YYBCTBA FOPAOCTH 33 POCCUIICKYIO XUMUYECKYIO HAYKY;

— B TpylnoBod cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JalibHEHIIeH
00pa30BaTeNbHON TPACKTOPUH WU TPYIOBOM IEATEIbHOCTH;

— B [T03HABATEIBHOI (KOTHUTUBHOM, HHTEIJICKTYAJIbHOW) cepe — yMEHUE yIpaBisiTh
CBOEH MMO3HABATEIbHOMN JESATEIBHOCTHIO, TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE
caM000pa30BaHUIO, HAa MPOTSDKEHUU BCEH >KM3HM; CO3HATEIbHOE OTHOIIEHHWE K HENPEPHIBHOMY
00pa30BaHMIO KaK YCIOBUIO YCIIEITHON MPO(EeCCHOHATLHOW U OOIIECTBEHHON AEITeTbHOCTH;

— B cepe cOepexeHus 310pOBbsl — MPUHATUE U pealin3alusl [IEHHOCTEH 310pOBOrO U
6e3omacHoro odpas3a »KU3HU, HEMPUITHE BPEIHBIX MPUBBIYEK (KypeHUs, YIOTPeOIeHHs aJKOroJs,
HApKOTHUKOB) HA OCHOBE 3HAHHI O CBOMCTBAaX HAPKOJIOTHMUYECKUX M HAPKOTHUECKUX BEIIECTB.

MeTtanpeameTHblie pe3yJibTaThl 0CBOEHHS BBIIIYCKHUKAMU CpeaHeil (IM0JHOI) HIKO0JIbI
Kypca XUMHUM:

—HCIOJIb30BaHNE YMEHUN M HABBIKOB PA3JIMUHBIX BUJOB [TO3HABATEIbHON JEATEIbHOCTH,
MIPUMEHEHHE OCHOBHBIX METO/IOB TMO3HAaHUS (CUCTEMHO-WH(GOPMAIMOHHBIN aHAIW3, HaOIro/eHue,
U3MEpEeHue, MPOBEACHUE IKCIIEPUMEHTA, MOACINPOBAHNE, UCCIIEI0BATENIbCKAs ACSITEIbHOCTD) IS
M3YYEHHUS Pa3IMYHbIX CTOPOH OKPYKAIOIIEH JeHCTBUTETbHOCTH;

— BIIQJICHHE OCHOBHBIMU  HWHTEIJICKTyaJbHBIMU  OINEpalusMu:  QopMyIHpOBKa
TUIOTE3bl, aHallu3 M CHUHTE3, CPaBHEHHME M CHCTEMaTu3alus, O00O0O0IIeHHWe U KOHKPETH3allus,
BBISIBJICHHE IPUYUHHO- CJIEICTBEHHBIX CBSA3EH U MOMCK aHAJIOTOB;

— [IO3HAHUE OOBEKTOB OKPYXAlOIIEro Mupa OT oOO0IIero uepe3 O0coOEHHOE K
€IMHUYHOMY;

— YMEHHE TE€HEpUpOBaThb HUAEH M OIpENesaTh CpPEACTBA, HEOOXOAMMBIE I HX
peanuzanuy;

— YMEHUE OIpeNIeNATh eI U 331a4M JAeATeIbHOCTH, BEIOUPATh CPECTBA peanu3alnuu
LEJU ¥ NPUMEHSTh UX Ha MIPAKTHUKE;

— UCMOJIb30BaHUE PA3TMUHBIX UCTOYHUKOB JUIS MOJyYeHHUs XUMHUYECKOW HHPOpMaLIUHY,
MOHMMaHHE 3aBUCUMOCTH COJAEp)KaHUS M (OpMBI MpeaCTaBICHHUs HH(pOpMAIMU OT Leneil
KOMMYHMKAIlMM U aJipecara;

— YMEHHE MPOJYKTUBHO OOLIATHCS M B3aUMOJIEHCTBOBATh B IPOILIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBATh MO3UIMM JPYTUX YYACTHUKOB AESITEIBbHOCTH, 3(PPEKTUBHO pa3peliaTh
KOH(JIMKTHI;

— TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEIbHOM MH(OPMAalOHHO-TT03HABATEIbHOMN
NeSITeNbHOCTH, BKIJIIOYAas yYMEHHE OPHEHTUPOBATbCS B PAa3IMYHBIX HCTOYHUKAX HH(OpMAIuH,
KPUTUYECKH OLIEHUBaThb M HMHTEPIPETUPOBATh HWHGPOPMAILMIO, TMOJNy4aeMyl W3 Pa3IHYHBIX
HUCTOYHUKOB;

— YMEHHUE HCIIONB30BaTh CpEACTBA HMH(MOPMAIMOHHBIX U  KOMMYHHKAIIMOHHBIX
texHonoruil (nanee — WKT) B pemieHun KOrHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHU3alOHHBIX
3aMa4 ¢ coOmrofieHMeM  TpeOOBaHWN  APrOHOMHUKHM, TEXHHUKH OE€30MacHOCTH, TUTHEHHI,
pecypcocOepekeH s, MPABOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;



— BIIQJICHUE SI3BIKOBBIMHU CPEJICTBAMH, B TOM YHCIIC U SI3bIKOM XUMUU — YMEHHE SICHO,
JIOTUYHO U TOYHO HM3JIaraTh CBOIO TOUYKY 3PEHUS, UCIIOJIb30BATh a/ICKBATHBIE SI3BIKOBHIC CPEJICTBA, B
TOM YHCJI€ ¥ CUMBOJIbHBIC (XUMUYECKUE 3HAKU, (OPMYIBI U YPABHEHUS).

I[IpenMeTHBLIMH Ppe3yabTaTaMH H3Y4YCHHS XHUMHH Ha 0a30BOM YpPOBHE Ha CTYIEHU
cpenHero (IOJHOT0) 00IIero 00pa30BaHUS SBIISIOTCS:

1) B [TI03HABATEJIbHOM cdepe:

— 3HaHUE (IOHUMaHUE) U3YYCHHBIX MMOHSATHI, 3aKOHOB U TEOPHIA;

— YMEHHE OIHUCHIBaTh JEMOHCTPALIMOHHBIE M  CAMOCTOATEIBHO IMPOBEACHHBIE
HKCIIEPUMEHTBHI, UCIIOJNIb3YS AJI TOTO €CTECTBEHHBIN (PYCCKUil, POJIHOM) A3bIK U S3bIK XUMUU;

— YMEHHE KJIACCU(UIIMPOBATh XUMHUYECKHE JJCMCHTHI, MPOCTHIE H  CIOXKHBIC
BEIIECTBA, B TOM YHUCJIC WU OPraHUYECKHE COCAMHCHHS, XUMHYECKHE PEaKIUUh [0 Pa3HBIM
OCHOBAHUSIM;

— YMEHHUE XapaKTepPU30BaTh H3YYCHHBIC KJIACChl HEOPTaHWYECKUX MU OPraHUYECKUX
COEIMHEHMH, XUMHUUECKHUE PEaKIIIH;

— TOTOBHOCTh  MPOBOAMTH XUMHYECKHH OKCIIEPUMEHT, HaOmogaTh 3a  €ro
MpoTeKkaHueM, (PUKCUPOBATh PE3YNIbTAThl CAMOCTOSATEIHHOTO U JEMOHCTPUPYEMOTO IKCIIEPUMEHTA
U IeTIaTh BBIBOJBL;

— yMeHHEe (OpPMYITUPOBAThH XMMHUECKHE 3aKOHOMEPHOCTH, MPOTHO3UPOBATH CBOMCTBA
HEU3YYCHHBIX BEUIECTB I10 AaHAJIOTUU CO CBOMCTBAMU M3YyUCHHBIX;

— MIOMCK HMCTOYHMKOB XUMHUYECKOH HMHQPOpMAalUMU, TMOIY4eHHE HeoOXO0auMoi
nH(poOpMaNUK, €¢ aHadu3, W3TOTOBJICHHE XHMHYECKOTO HWH(POPMAIMOHHOTO MPOAYKTa U €ro
MIpe3eHTAalINS;

— BIaJieHHe O0O0s3aTeNbHBIMU CHPABOYHBIMU MaTepuanamu: Ileprogudeckoil cuctemoit
xumuueckux snemeHToB [I. M. MenneneeBa, Tabiuieid pacTBOPUMOCTH, 3IEKTPOXMUMUYECKUM
pPSAIOM HAaNpSHKEHWM METaJuIoB, PSAOM  SJICKTPOOTPUIATENIbHOCTH — JUIS  XapaKTEePUCTUKH
CTPOEHHUS, COCTaBa U CBONCTB aTOMOB JJIEMEHTOB XHMHUYECKHX 3JIeMeHTOB |-V mepuomoB u
00pa30BaHHBIX MU MTPOCTHIX M CJIOKHBIX BEIICCTB;

— YCTaHOBJICHHE 3aBUCHMOCTH CBOWCTB W TPUMCHCHHS BaXXHEHIIUX OPTaHHYECKUX
COCIMHEHHUI OT WX XMMHYECKOTO CTPOEHHUS, B TOM YHUCJIE€ M OOYCIOBJIEHHBIX XapaKT€POM 3TOTO
CTpoeHus (MpeeIbHbIM WK HelpeIeIbHbIM) 1 HaTnuueM (YHKIIUOHATBHBIX TPYIII;

— MOJIETTUPOBAHUE MOJIEKYJ BaXKHEHIIINX HEOPTaHUYECKUX U OPTAaHUYECKUX BEIIECTB;

— MOHMMAaHUE XUMHUYECKOH KapTHHBI MHpa KaK HEOTHEMJIEMOW YacTH IEIOCTHOM
HAyYHOU KapTUHBI MUDA,

2) B IIEHHOCTHO-OPUEHTAIIMOHHOW cdepe — aHalu3 M OIEHKa TMOCIEACTBUNA IS
OKpY’Karolmel cpeabpl OBITOBOM M TPOU3BOJICTBEHHOW JESATEIHPHOCTH 4YEJIOBEKa, CBS3aHHOM C
MIPOU3BOJICTBOM H TIEPepabOTKON BaXKHEUIITUX XUMHUECKUX TTPOTYKTOB;

3) B TPYAOBOM chepe — MPOBEACHHE XUMUYECKOTO IKCIIEPUMEHTA; Pa3BUTHE HABBIKOB
y4eOHOW, TMPOEKTHO-UCCIIEAOBATEIbCKOM, TBOPUYECKOM  JCATENHHOCTH TIPH  BBINOJTHEHUH
WHIUBUAYAIBHOTO TPOEKTA MO XUMHH;

4) B chepe 370poBOro 0bpaza KU3HU — COOII0ICHIE MPaBUil 0€30MaCHOTO 0OpaIeHHS
C BeIIeCTBAMH, MaTepHallaMd M XUMHYECKHMMH MPOIECCaMH; OKa3aHUE IEPBOM IMOMOIIU TMPU
OTpaBJICHHUSX, OXKOTax M JAPYrUX TpaBMaX, CBSI3aHHBIX C BEIIECTBAaMU U J1abOPaTOPHBIM
000pyI0OBaHUEM.

BorinyckHUK Ha 6230BOM YPOBHE HAYYUTCS:



— MOHUMAaTh XHMHMUYECKYI0 KAPTUHY MHpa KaK COCTaBHYIO YacTh IIEJIOCTHON HaydHOU
KapTHUHBI MUDA;

— packphIBaTh poOJib XMMHHU U XHUMHUUYECKOTO MPOU3BOACTBA KaK MPOU3BOJUTEIBHON CHJIBI
COBPEMEHHOT0 00IIeCTBa;

— dbopMynupoBaTh 3HauY€HHWE XMMHHU U €€ JOCTH)KCHHMH JUIsl TOBCEIHEBHOW >KU3HU
YEJIOBEKa;

— YCTaHaBJIMBATh B3aMOCBS3b MEXKIYy XUMHUEH U JPYTMMHU €CTECTBEHHBIMU HayKaMu;

— (GbopMylnupoBaTh  OCHOBHBIE TOJOXEHHS TEOPUUM  XUMHYECKOTO  CTPOCHUs
OpraHnyYecKkux coenquHeHuid A. M. byTiepoBa u WUTIOCTPUPOBATH UX TPUMEPAMU U3 OPraHUYECKOM
Y HEOPraHUYECKON XUMUU;

— apryMEHTUPOBaTh YHUBEPCAIbHBIM XapaKTep XWMUYECKUX IOHATHUM, 3aKOHOB U
TEOPUU 11 OPraHUYECKOW U HEOPTaHUYECKON XUMUU;

— dopmynupoBare llepuomamueckuii 3axkoH . WM. MenpaeneeBa U 3aKOHOMEPHOCTH
M3MEHEHUN B CTPOCHHM M CBOMCTBAX XMMHYECKHMX 3JIEMEHTOB U OOpa30BaHHBIX MMHU BEIECTB Ha
ocHoBe [leprnoanueckoil cucremMsl kak rpadudeckoro oToopaxkeHus llepuoanueckoro 3akoHa;

— XapakTEepU30BaTh S- W P-DJIEMEHTHI, a TAKXKE XKEJIe30 IO HUX IOJIOKEHUIO B
Ilepuonuueckou cucreme /1. . Menneneena;

— KJIACCU(UIIUPOBATh BUIBI XUMHUYECKOW CBSI3U M THUIIBI KPHCTAUIMYECKUX PEIIETOK,
OOBSICHSTh MEXaHWU3MBI MX OOpa30BaHWS M JOKA3bIBATh CAMHYIO MPHUPOAY XUMHYCCKHX CBS3CH
(KOBaJICHTHOM, MOHHOM, METAJUTMYECKOM, BOJIOPOTHON);

— OOBSICHAThL TPUYUHBI MHOTOOOpa3Ws BEUIECTB, HCIIONB3Yys SBJICHUS W30MEPHH,
TOMOJIOTHH, aJUIOTPOIINH;

— KJIacCU(UIUPOBATh XUMUYECKHE PEaKIMU B HEOPraHMYECKON U OpraHuYecKoiu
XUMHH 10 Pa3IMYHBIM OCHOBAHUSIM M YCTaHABJIMBATh CIEHU(PHUKY TUIIOB PEAKIIHil OT 00I1Iero uepes
0COOEHHOE K €IMHUYHOMY;

— XapaKTEepU30BaTh THAPOJINU3 KaK CHenu(UUHbI OOMEHHBIN MPOIIECC U PACKPHIBATH
€ro poJib B )KUBOU U HEXKUBOU MPUPOLE;

— XapaKTepu30BaTh AJIEKTPOJIN3 KaK crnenupuIHbINA OKUCITUTEIHHO-
BOCCTAaHOBUTENbHBIN MPOLIECC U €r0 MPAKTUUECKOE 3HAUECHHUE;

— XapaKTEepU30BaTh KOPPO3HID METAIOB KAaK OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
MPOLIECC ¥ MPEATIaraTh CocOObI 3alTUTHI OT HEE;

— KJIacCU(PUIIUPOBATH HEOPTAHUYECKUE i OPTaHUYECKHE BEIIECTRA;

— XapaKkTepu3oBaTh  OOIIME  XUMHYECKHE  CBOMCTBA  BAXHEWIIUX  KJIACCOB
HEOPraHMYeCKUX M OpPraHWYEeCKHX COEJIMHEHMH B IUIaHE OT OoOllero uyepe3 OCOOEHHOE K
eAMHUIHOMY;

— HCIOJIb30BaTh 3HAKOBYIO CHCTEMY XMMMUYECKOTO SI3bIKa JUIsl OTOOpa)KE€HHUsI cOCTaBa
(xuMuyeckue GopMyJsbl) U CBOUCTB (XUMHUECKHUE YPAaBHEHUS) BEILIECTB;

— HCIOJIb30BaTh NMpaBWiia U HOPMBI MEXIYHAPOJHOM HOMEHKJIATyphl JUIsl Ha3BaHWM
BellecTB Mo (opmyrnaMm U, HA0OOPOT, JJISI COCTABIIEHUS MOJEKYISPHBIX U CTPYKTYPHBIX (OpMYI
COEIMHEHUH MO WX Ha3BaHUSIM;

— 3HATh TPUBUAIbHBIC HA3BAaHUS BAKHEUITUX B OBITOBOM OTHOIICHUH HEOPTAHHUECKUX
Y OPTaHUYECKUX BEUIECTB;

— XapakTepU30BaTh  CBOMCTBA,  IOJIY4YEHWE W  NPHUMEHEHHE  BAKHEWUIIUX
Mpe/ICTaBUTENIe KJIAaCCOB OPraHMYECKUX COEAMHEHUHN (aJIKaHOB, aJKEHOB, aJKWHOB, AJIKaJHEHOB,
apoOMaTHYECKUX YIJIEBOJIOPOAOB, CIHUPTOB, (PEHONOB, ajbJAECTUAOB, MPEAEIbHBIX OIHOOCHOBHBIX



KapOOHOBBIX KUCIIOT, CIIOKHBIX A(UPOB U )KUPOB, YTIEBOIOB, AMUHOB, aMHHOKHCIIOT);

— yCTaHABIMBATh 3aBUCUMOCTh 3KOHOMHUKHU CTpPaHBl OT TOOBIYM, TPAHCTIOPTHPOBKU H
nepepadoTKU YriIeBOJIOPOIHOTO CHIPhs (HE(TH U IPUPOIHOTO ras3a);

— 3KCIEPUMEHTAIBHO MOATBEPKIAaTh COCTAB U CBOMCTBA BAKHEMIIUX MPEICTaBUTENEH
M3YYEHHBIX KJIACCOB HEOPraHMYECKUX U OPTaHUYECKUX BEUIECTB C COOJIIOJICHUEM MPaBUI TEXHUKU
6e30macHOCTH J1sl pabOThI ¢ XMMUYECKUMU BEIIECTBAMHU U J1A0OPAaTOPHBIM 000PYIOBAHUEM;

— XapaKTEepPU30BaTh CKOPOCTh XUMUYECKON PEAKLUU U €€ 3aBUCUMOCTb OT PA3IUYHBIX
(hakTOpoB;

— XapaKTEepU30BaTh XMMHUYECKOE PAaBHOBECHE M €r0 CMELICHUWE B 3aBUCUMOCTH OT
pa3nuYHbBIX (HPaKTOPOB;

— MPOU3BOJIUTh PACUETHI MO XUMHUYECKHM (GopMylaM U YpaBHEHHSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIICHUN MEXK/Ty YHaCTHUKAMHU XUMHUYECKUX PEaKIIHii;

— cOONIOAaTh TpaBWJA SKOJOTHYECKOW O€30MacHOCTH BO B3aMMOOTHOIICHUSX C
OKpY>Karollen cpeoil mpu oOpaleHu ¢ XUMUYECKUMHU BEIECTBAMH, MaTepHUaIaMH U MIPOLIECCaMHU.

BeinyckHuK Ha 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYHTHCH:

— WCIIONb30BaTh METOAbl HAYYHOIO IIO3HAHWSA I[P BBIIOJIHEHUH TIPOEKTOB H
y4e0OHO-UCCIIeIOBATENBCKUX 3aa4 XUMUYECKON TeMaTHKU;

— MPOTHO3UPOBATh CTPOCHME M CBOMCTBA HE3HAKOMBIX HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB Ha OCHOBE aHAJIOTHH;

— MPOTHO3UPOBATh TECYCHHE XUMHUYECKHUX IMPOIIECCOB B 3aBUCUMOCTH OT YCIIOBUU UX
MPOTEKAHUS U MIpeJiaraTh CIOCOOBI YIIPaBICHUS STUMU ITPOLIECCAMU;

— yCTaHABIMBATh B3aMMOCBS3H XUMHUU C IPeIMETaMH TYMaHUTAPHOTO LUKJIA (SI3BIKOM,
JTUTEPaTypOil, MUPOBOM XYI0KECTBEHHON KYIbTYpOil);

— PacKpbIBaTh POJIb XUMUYECKUX 3HAHUN B Oyaylel MPaKTUYECKOM e TeNbHOCTH;

— packpblBaTh pPOJb XUMHUYECKUX 3HAHUM B (OPMUPOBAHWU HWHAMBHUAYAIbHOMN
00pa3oBaTeNbHON TPACKTOPHH;

— MPOTHO3UPOBATH  CHOCOOHOCTh HEOPTraHWYECKHMX ¢ OPraHWYECKUX BEIIECTB
MPOSIBJISATH OKUCIIUTENIbHBIE W/WIM BOCCTAHOBUTEIBHBIE CBOWCTBA C yYETOM CTENEHEH OKHCICHUS
3JIEMEHTOB, 00pa3yIOUINX UX;

— apryMEHTUPOBaTh €IMHCTBO MHpa BEIIECTB YCTAHOBIEHUEM T'€HETHYECKOW CBS3U
MEXy HEOPTaHMUYECKMMHU U OPraHUYECKMMHU BEIlIECTBAMM;

— BIIQ/IETh XMUMHUYECKUM SI3BIKOM JJisi OOOTalleHHs CJIOBApHOTO 3amaca M Pa3BUTHA
peuu;

— XapakTEepU30BaTh CTAHOBJIEHUE HAYyYHOM TEOPUM HA TNPHUMEPE OTKPBITHS
[Tepuoanueckoro 3akoHa U TEOPUH XUMUYECKOT'O CTPOCHHSI OPTAaHUYECKUX BEIIECTB;

— KPUTUYECKH OTHOCUTBHCS K TCEBAOHAYYHOU XUMHUECKOW MH(MOPMAIUH, TTOJTydaeMOn
W3 pa3HbIX UCTOYHUKOB;

— MOHMMATh  TJIOOAJbHBIE  TPOOJEMBI,  CTOSIIME  TEpe]l  YeTOBEYECTBOM
(9KONOTHYECKHE, SHEPTeTUUECKHE, CHIPhEBhIC), U MpeiaraTh MyTH UX PEIIeHUs, B TOM YHUCIIE U C
MOMOIIIbIO0 XUMHH.



Pa3nen 11.Conep:xxanne yued0HOro Kkypca « XuMHsD)

Bba3zoBblii ypoBenb. 10—11 kiraccnl

CopneprkaHue Kypca XapaKTepu3yeTcsl EJIOCTHOCTBIO U CUCTEMHOCTBIO YUE€OHOTO MpeMeTa,
Ha OCBOGHHE KOTOpPOTO OTBEJICHO HEOOJbINOE, >KECTKO JIUMHTHPOBAaHHOE Y4YeOHOE BpeMs.
OtobpaHHOe a1 6a30BOro 00y4eHUsI XMMUU COJEpKAHUE MO3BOJSIET U3ydaTh €ro M B pexume |
yac B Hezaenro. B mocnenHeM ciyyae y oOy4arommxcsi HOSBUTCSL BO3MOYKHOCTh HE IMPOXOAMTH, a
U3y4yaTh, HE 3HAKOMHTHCS, @ YCBAUBATh 3TO cojepkaHue. OCOOEHHO BaXKHO 3TO AJIS TeX ydaluxcs,
KOTOpbIE HE UMEIOT BO3MOYKHOCTH M3Yy4aTh XMMHIO Ha YIIIYyOJEHHOM YpOBHE (M3-3a OTCYTCTBHUS
TaKUX KJIACCOB B ILKOJIE), HO TEM HE MEHee cOOMpaloTCs ClaBaTh €IUHBIA TOCYAapCTBEHHBIN
9K3aMEH 110 XUMHUH.

Kypc 4erko nenuTcs Ha JB€ paBHbIE IO OTBEJACHHOMY Ha UX H3Y4CHHME BPEMEHU YacTH:
OpPraHUYECKYI0 XUMHUIO U OOLIYI0 XUMHUIO.

CTpyKTypHpOBaHHE Kypca OPraHMYECKON XMMHUM ONPEIENAeTCs UACEeH pa3BUTHS ydalluXxcs
HeNpO(QUIBHBIX KJIACCOB CpelcTBaMU yueOHoro npeamera. C eNbl0 YCUICHHUS PO AEAYKLIUHU B
o0y4yeHMH XUMHMM BHayaje JalTcsi KpaTKue TEOpPEeTUYECKUE CBEICHHA O CTPOEHHH,
KJ1accu(UKaluu, HOMEHKJIaType OPraHMueCKUX BELIECTB, OCOOCHHOCTSX pPeaKLUi ¢ UX yYaCTHEM.

CdopmupoBaHHble TakuM O00pa3oM TEOPETHUECKHE 3HAHMsS 3aTeM pa3BUBAIOTCS Ha
(aKTOJIOTHUECKOM MaTepHualie TpU PACCMOTPEHUH KJIACCOB OPraHMYECKHX COeIMHEHHWH. B cBOIO
ouepe]b TaKOW MOAXOJ MO3BOJSET U IIYO)Ke M3Yy4UTh caMU Kiacchl. Tak, OCHOBHBIE IOJIOKEHUS
TEOPUU XMMHUYECKOIO CTPOEHMsI OpraHudeckux coenuHeHudl A. M. byrnepoBa 3akpemstorcs npu
W3Y4YEHUU YIJIEBOJIOPOAOB (AJIKAHOB, AJKEHOB, IUEHOB, AJKMHOB, APEHOB) U MX MPUPOJHBIX
MCTOYHUKOB (IIPUPOJIHOTO Ta3a, HePTH M KAMEHHOI'O YIJIsl), KUCIOPOACOAEPKAIIUX OPraHMYECKUX
coeiMHeHu#l (cnuproB, (eHona, aabAeruioB, KapOOHOBBIX KHUCIOT, CIOXKHBIX 3(UPOB, KUPOB U
YIJIEBO/IOB) U a30TCOJEPKALIUX OPraHUYECKUX COEAMHEHUH (aMHHOB, aMHUHOKUCIIOT, OEJIKOB U
HYKJIEMHOBBIX KHCIIOT). 3aBeplIaeT Kypc OpraHMYeCKOW XUMHHU paszfien «XUMHUSA U KHU3HbY, TIe
o0ydJaromuecsi 3HaKOMSTCSI ¢ TAKUMU BaKHBIMU B NPAKTHYECKOM M OMOJIOTMYECKOM OTHOLICHWUH
BEIIECTBAMHM M MaTepHajaMH, KaK IUIACTMACChl M BOJIOKHA, ()EPMEHTHI, BUTAMUHBI, TOPMOHBI U
JIEKapCTBA.

OcHOBHBIM KpHUTEpUEM 0TOOpa (PaKTUUECKOTr0 MarepHajia Kypca OpraHM4ecKoW XHMHUU
ABISIETCA WUJEd peaau3aliy MPaKTUKOOPUEHTHPOBAHHOTO 3HAYEHUS OOBEKTOB OpraHHMYecKOu
XUMHH (COCTMHEHUI U peaKIuii).

Nnes o Bemyliend poiv TEOPETHUYECKUX 3HAHWKM B IIPOLIECCE MO3HAHUS MHUpPA BELIECTB U
peakiuii cTaja OCHOBHOM M JJIi KOHCTPYMpPOBaHHUS Kypca oOmedl xumuu. Ha ocHoBe eamMHBIX
MOHATHUH, 3aKOHOB U TEOPUN XHMHUH Y CTApILIEKIACCHUKOB (hopMUpyeTcs 1IeI0OCTHOE MPe/CTaBIeHNE
O XUMHUYECKOM HayKe, O XHMHMYECKOM KapTHHE MHpa, KakK COCTABHOM 4YacTH €IMHOMU
€CTECTBEHHOHAYYHON KAPTUHBI MUDA.

B kypce oOmieil xumuu BHawajle YriyOJsilOTCS M PaCIIMPSIOTCS 3HAHUS, IMOJIyYEHHBIE
oOyyarolMMuUCsl M3 Kypca OCHOBHOM IIKOJIbI, O CTPOGHMM aTOMa M BELIeCTBA Ha OCHOBE
[Tepuoanueckoro 3akoHa u Ilepumonmueckoit cucremsbl [I. M. MenzaeneeBa, oOmux cBOiCTBax
KJIACCOB OPTraHMYeCKUX M HEOPraHWYEeCKUX COEAMHEHHH (KHUCIOT, OCHOBAaHHM, amM(pOTEepHbIX
COEMHEHMI) B CBETE TEOPUM DJIEKTPOIMTHUECKOM Juccoumanuu. Jlanee paccmarpuBaercs
KJaccu(uKanus XUMUYECKHX peakIUil B OpraHMYeckod M HEOpraHMYecKOW XUMHH. 3aBepliaeT
KypC 3HAaKOMCTBO CTapIIEKJIIACCHUKOB C TNEPCIEKTUBAMM pPa3BUTHS XWMHYECKOW HAyKu H
XUMHUYECKOTO TPOU3BOJICTBA, C MpoOJIeMaMM OXpaHbl OKPYXarolled cpeapl OT XUMHYECKOIrO
3arpsA3HEHUS U MYTAMH UX PEIICHMUS.



OPI'AHUYECKASA XUMUA
Habmiogenue, mnpeamonoxxenue, runore3a. llouck  3akoHomepHOCcTed.  Hayunbrit
JKCIIEPUMEHT. BBIBOI.

Teopusi cTpoeHNsI OPraHUYEeCKUX COeTMHEHU I

IIpeamer oprannuyeckord XuUMUM. MecToO M 3Ha4Y€HHE OPraHWYECKOM XHMHHM B CHUCTEME
€CTECTBEHHbIX HayK. BanenTHocTb. Xumuueckoe crpoeHue. (OCHOBHBIE IOJIOXKEHUS TEOpUU
CTPOEHHUSI OPTaHUYECKUX COCAVMHEHUMN. YTIEPOJHbIN CKEJIET OpraHu4eckoil Mosekymnbl. KpatHocTs
XMMHYECKOH CBsI3U. M30Mepust U H30MeEpBI.

Yr/eBoaopoabl  MX NPUPOIHBbIE HCTOYHUKH

Anxanbl. Ilpupoasblii ra3, ero cocraB W INpPHUMEHEHHE KaK HCTOYHHMKA OJHEPrUU U
XMMUYECKOTO ChIpbA. l'OMonOruyeckuii psi NpeAeiabHbIX —YIJIEBOAOPOAOB. M3omepus u
HOMEHKJIaTypa aJIKaHOB. MeTaH U 3TaH Kak IpeJCcTaBuTeNn ajlkaHoB. CBOWCTBA (FOpeHUE, PeaKIuU
3aMellleHus, Nuposu3, nerugpupoBanue). [Ipumenenue. KpekuMHr u u30Mepu3alus ajJKaHOB.
AJKWIbHBIE pajuKaiibl. MexaHu3M cBOOOAHOPAAMKAIBHOIO I'aJION€HUPOBAHUS aJIKAHOB.

AJNKeHbl. DTUIIEH KaK IMPEICTaBUTENb alKeHOB. [loimydyeHne STHieHa B MPOMBIIUIEHHOCTH
(mermgpupoBaHue »TaHa) W B Jiaboparopuu (neruapartanus 3TaHojsia). CBoiicTBa (ropeHue,
OpoMupoOBaHHe, THApaTanus, MOIUMepHu3anus, okucienue pactBopom KMnO,) um mpumeHeHme
stwiieHa. Ilomuatunen. Ilponunen. CrepeoperynspHocTs nonuMepa. OCHOBHBIE MOHATHS XUMUU
BBICOKOMOJIEKYJIIPHBIX COEIMHEHUH. Peakuun nonumepusanuu.

Juensl. byragueH u HM30IpeH Kak NpPEJCTaBUTENM AMEHOB. Peakiuu npucoeIuHEeHUs C
y4acCTHEM CONPSKEHHBIX JMEHOB (OpOMHpOBaHHUE, MOJUMEpHU3alMsl, I'MIPOrajioreHupoBaHHE,
ruapupoBanue). HatypanbHblil 1 CHHTETHYECKHH Kaydyku. Pe3una.

ANKUHBI. ALIETWIIEH KaK IpEICTaBUTENb adKWHOB. [lomydyeHue anermieHa KapOWIHBIM U
MeTaHOBBIM crocoOamu. [lomydenme kapOuma kambitus. CpolicTBa (TOpeHHE, OpPOMHpPOBAaHHE,
THJIpATaIHsl, TPUMEPU3aIns) U IPUMEHEHNE alleTHIICHA.

Apenbl. ber3on kak mpeacraBuTens apeHoB. COBpEMEHHBIE TPEACTABICHHUS O CTPOSHHU
6en3ona. CpoiicTBa OeH3011a (rOpeHne, HUTpoBaHUe, OPOMUPOBAHKE) U €r0 IPUMEHEHUE.

Hedts u cnocoOwl ee mepepabotku. CocraB Hedtu. Ilepepaborka HedTH: meperoHka M
KpPEKUHT. PUPOpMUHT HU3KOCOPTHBIX HePTenpoaykToB. [loHsATHE 006 OKTaHOBOM YHCIIE.

Kucjiopoacoaep:kauye opranuueckue coenHeHUs

Crmptel. MeTaHON M 9TaHON KaK TPEACTAaBUTEIH IPENENTbHBIX OJHOATOMHBIX CIUPTOB.
CpoiicTBa 3TaHoNa (TOopeHHe, OKHUCIEHHE B anbpAerui, aeruapatanus). llomydenue (OpoxkeHuem
IJIIOKO3bl M TUpATalueil 3TUiIeHa) U NPUMEHEHUE 3TaHONIA. DTWICHIVIMKOb. [ IMIepuH Kak ere
OJTVH TIPEJICTABUTEb MHOTOATOMHBIX CITUPTOB. KauecTBeHHas peakiiysi HA MHOTOaTOMHBIE CITUPTEI.

®enou. Ilonydyenue ¢peHona u3 kameHHoro yris. KaMeHHbIH yrojab M €ro MCHOJIb30BaHHUE.
KokcoBaHne KaMeHHOT0 yTJisl, Ba)KHEHIINE MPOTYKTHl KOKCOXMMUYECKOT'O IIPOU3BOJICTBA.

B3anMHoe BiusiHME aTOMOB B MousieKyne (eHona (B3aumozewcTBue ¢ OpOMHON BOAOH U
rugpokcuaoM Hatpus). [lonyuenue u npumenenue gexona.

Anpreruasl. @opManbIeru] U aeTalbIeTu ] KaKk NpeACTaBUTeNIn albaeruaoB. [loHsaTHe o
keroHax. CBoiicTBa (peaklusi OKUCIICHUS B KHCIOTY M BOCCTAHOBJICHHS B CIHUPT, PEAKIUs
noJIMKoHAeHcauuu  Qopmanpaeruga ¢ ¢enonaom). IlomyueHue (OKuUCIEHHEM CIOHUPTOB) U



npuMeHeHue ¢opmanpaeruia M - aneraibaeruga.  DPeHonopopmanbAETHIHBIE  IUIACTMACCHI.
TepMOmIaCTUYHOCTh U TEPMOPEAKTUBHOCTb.

KapOoHOBBIE KHCIOTHI. YKCYCHAast KUCIIOTA KaK MPEICTABUTENb MPEAETbHBIX 0OJIHOOCHOBHBIX
KapOOHOBBIX KHCIOT. CBOICTBa YKCYCHOHM KHCIOTHI (B3aMMOJCHCTBHE C METAJIaMU, OKCHIaMHU
METAJUIOB, THAPOKCHIAMH METAJUIOB M COJIIMH; peakuus 3tepudukanun). Ilpumenenne ykcycHoit
KHCIIOTBI.

Crnoxnble 3¢upbl U xupbl. CioxkHble 3(UPbl KaK MPOIYKThl B3aUMOAEHCTBUS KHCIOT CO
CUpTaMU. 3HaYEHUE CJIOKHBIX 3(UPOB B IPUPOJIE U )KU3HU yenoBeka. OTAeIbHbIE IPeACTaBUTEIH
KHCIOT MHOIO CTPOEHHS: OJICMHOBas, JIMHOJIEBAs, JIMHOJICHOBAs, AaKpWJIOBas, IllaBeleBad,
OeH3oliHasl.

XKups! kak crnokHbIe 3(QUPBI TIUIEPUHA U )KUPHBIX KapOOHOBBIX KUCIOT. PacTuTensHbie 1
’KMBOTHBIC JKUPBI, UX COCTaB. [ MIpOJIN3 WK OMbUICHHE XUPOB. Mbutd. CHHTETHYECKUE MOFOIIUC
cpeactsa (CMC). [IpumeHenue )KupoB. 3aMeHa )KUPOB B TEXHUKE HEMUILEBBIM ChIPHEM.

Vraesogsl. [lonstue 06 yrieBomax. [Utoko3a Kak IpeICTaBUTENb MOHOCAXapHUAOB.
ITonaTne 0 ABOMCTBEHHOM (YHKLMU OPraHUYECKOrO COEIMHEHMs Ha MPUMEpPE CBOMCTB INIIOKO3BI
KaK aJbJernja ¥ MHOIOaTOMHOI'O CIIMpTa — allbIerugocnupra. bpokeHue Iioko3sl. 3HaYCHUE U
IIPUMEHEHHUE IIII0K03bl. DpyKTO3a KaK U30MEP IIFOKO3BI.

Caxapo3a Kak IpeJICTaBUTeNb qrcaxapuioB. [IpouzBoacTBo caxapa.

Kpaxman u nesmiosio3a Kak IMpeAcTaBUTENM MosincaxapuioB. CpaBHEHHE MX CBOWCTB U
ouosiornveckas posb. [[puMeHeHne 3TuX moaucaxapuaos.

A3oTcoaepkanie OpraHuyecKne CoeiNHeHus!

AMuHBI. MeTuaMuH Kak HOpeJCTaBUTENb alu(aTUUYeCKUX aMUHOB M AHWIMH — Kak
apomaTnieckux. OCHOBHOCTb aMUHOB B CPAaBHEHUHU C OCHOBHBIMHU CBOWMCTBAMU aMMHUaKa. AHWINH
1 €ro CBOMCTBa (B3aMMOJICHCTBHE C COJITHOW KHCIOTOM M OpOMHOHM BOjoH). B3ammHOe BiusHHE
aTOMOB B MOJIEKYJIaX OPraHMYECKUX COCIMHEHUH Ha IpuMepe aHwinHA. [lonmydeHue aHmiIMHA 1O
peakuuu H. H. 3ununa. [IpumeHenue aHuianHa.

AMUHOKUCHOTHL. [JMIIMH ¥ aJaHWH KakK TMpEeACTaBUTEIN MPUPOIAHBIX aMHUHOKHUCIOT.
CBoiicTBa aMMHOKHMCIOT KaK aM(OTEpHBIX OpPraHMYECKMX COEJUHEHHH (B3auMozecTBHE C
menoyaMu M Kucioramu). OcoOEHHOCTH AMCCOLMAIMM aMMHOKHCIOT B BOJHBIX pPacTBOpax.
bunonspusie nousl. OOpa3oBaHe MOJUNENTHIOB. AMUHOKAIIPOHOBAsl KMCIOTa KaK MPeCTaBUTENb
CUHTETUYECKUX aAMHUHOKUCIOT. IloHATHE O CHHTETMYECKMX BOJIOKHAaX Ha IIpUMEpe KalpoHa.
AMUHOKHCIIOTHI B IPUPOJIE, UX Onosoruueckas poyib. HesaMeHuMble aMUHOKHUCIIOTHI.

benku. benkn kak nomunentuael. CTpykTypa OenkoBbIX Mosekyn. CBoiicTBa OeiKkoB
(ropenue, rUAPOIIH3, IBETHBIC peakiiK). bruojgornyeckas posib OCIKOB.

HyxneunoBbie kucinotsl. HykiienHOBBIE KHUCIOTBI Kak MNOJUMHYKIEOTHAbL. CTpoeHue
Hykneornaa. PHK u JIHK B cpaBHenun. VX ponp B XpaHEHHMH M Iepefadye HacleICTBEHHOU
uHpopmanuu. [loHaTrue o reHHON MHXXEHEPUH U OMOTEXHOJIOTHH.

I'eneTndeckass CBs3b MEXAY KJIacCaMH OPraHUYECKHUX coenuHenuii.  Ilonstue o
TEHETUYECKOM CBSA3U U N'€HETUYECKUX PSNAX.

XHuMHS U KH3Hb

[Inactmaccel u  BoJiokHA. [lomuMepu3anus 1 MOTMKOHACHCAIUS KaK CIIOCOOBI TIOTYICHHS
CHUHTETUYECKUX BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH. [Tomyuenue HMCKYCCTBEHHBIX
BBICOKOMOJICKYJISIPHBIX ~COCMHEHUN XWMHUYECKOW MOAM(UKAIMEH MPUPOJHBIX IOJMMEPOB.



CrtpoeHue noJMMepoB: JTMHEHHOE, MPOCTPAHCTBEHHOE, CETYATOE.

[Tonsitue o mactmaccax. TepMoIUIacCTUUHbBIE U TEPMOPEAKTUBHBIE TOJIUMEpbl. OTAeNbHbIE
MPEJICTABUTEIM CHHTETUYECKUX U MCKYCCTBEHHBIX MOJUMEPOB: (GeHOI0POPMATILIETUTHBIE CMOJIBI,
MOJIMBUHUIIXIIOPU, Te(IIOH, IEILTYIOU]T.

[lonsiTHe O XMMHUYECKHX BOJIOKHAX. HaTypanbHble, CHUHTETHUYECKHE W HUCKYCCTBEHHbIE
BosiokHa. Kraccudukamuss v oOTIeNbHbIE MNPEACTaBUTEIM XUMHYECKHX BOJIOKOH: alleTaTHOe
(TpualeTaTHBIA IIEJTK) W BHUCKO3HOE, BHHWIXJIOPUIHOE (XJIOPHH), MOJUHUTPUIBLHOE (HUTPOH),
noMamMuaHoe (KarmpoH, HAJIOH ), MoJaudGupHOE (J1aBcaH).

®epmenThl. DepMeHTHI Kak OMOJIOTHYECKUE KaTanu3aTopbl 0enkoBoi npupoasl. [lonstue o
pH cpenpl. OCOOEHHOCTH CTPOCHUS U CBOWMCTB (CENEKTUBHOCTh M 3(()EKTHBHOCTH, 3aBUCUMOCTh
JecTBHS OT Temriepatypsl u pH cpenbl pacTBopa) pepMEHTOB IO CPABHEHUIO C HEOPTAHUYSCKUMU
Karajau3aTopamu. Poiab GepMEHTOB B KU3HEIEATEIHPHOCTH JKUBBIX OPTaHU3MOB ¥ IIPOU3BOJICTBE.

Buramuns!. [Tonsitue o BuTamuHax. Buapl BuUTaMuHHOM HeqoctaTrouHocT. Kiaccudukanus
BUTaMUHOB. Butamun C Kak IpeacTaBUTENb BOJOPACTBOPUMBIX BUTAMMHOB M BUTAaMHUH A Kak
MIPEACTABUTEND )KUPOPACTBOPUMBIX BUTAMUHOB.

['opmownsl. [lonsTre o ropMoHax Kak OMOJIOTMUYECKH aKTHUBHBIX BEIIECTBAX, BHIMOIHIIOMIINX
SHIOKPUHHYIO PETryJSALMI0 KU3HEIEATEIbHOCTH OpraHu3MoB. BakHeilline cBoOWCTBa TOPMOHOB:
BBICOKasl (hU3MOJIOTHYECKasi aKTHBHOCTh, TUCTAHIIMOHHOE JCHCTBHE, OBICTpOE pa3pyIICHHE B
TKaHsX. OTIeNbHBIC MTPEICTABUTEIA TOPMOHOB: MHCYIUH U anpeHanuH. [Ipodunaktuka caxapHoro
nuabeta. [loHaTHE O CTEPOMIHBIX TOPMOHAX HA MPUMEPE MOJIOBBIX TOPMOHOB.

JlexapctBa. JIekapcTBEHHAss XUMUS: OT ATPOXUMHH U (DapMaKOTepanuu 10 XUMUOTECPAITUH.
AnTubnotukn u aucOaktepuo3. HapkoTuueckue BemiectBa. Hapkomanwus, Goppba ¢ Hell u
npoduIaKTHKa.

Pemenne 3amau mo opranuueckoil xumuu. Pemienuwe 3amau Ha BBIBOA  (HOPMYIBI
OpraHUYECKUX BEUIECTB MO MPOAYKTaM CTOPaHUS U MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

JemoncTpanun. [lnaBnenue, oOyriMBaHue U TOPEHUE OPraHUYECKHX BeliecTB. Mopenu
MOJICKYJI TIPEACTaBUTENCH pa3IMUHBIX KJIACCOB OPraHUYECKHX COeAMHEHWH. ['opeHune MeraHa,
JTUieHa, aneTwieHa. OTHOIIEHWE MeTaHa, DJTHJICHA, aleTuwieHa M OeH30Jla K pacTBOpam
nepMaHraHaTa Kaius U OpoMmHoW Boje. [lomyueHue sTuiieHa peakiueill Aeruaparalud 3TaHOa,
alleTuiIeHa — TUIPOJIM30M KapOuaa Kaiblus. Pa3noxeHne kaydyka Mpu HarpeBaHWH, UCIIBITAHUE
MPOJYKTOB PAa3JIOKeHUs Ha HempeneiabHocTh. Kommekmus obpasnoB HepTu U HeTEmpOayKTOB,
KaMEHHOT'O YIJISI U IPOJIYKTOB KOKCOXMMHUYECKOTO MPOU3BOACTBA. OKUCIEHUE COUPTA B aJbICTH/I.
KauecTBeHHBIE peakinu Ha MHOTOATOMHBIE CIIUPTHL. PacTBoprMOcCTh (peHosa B Bojie pu OOBIYHOM
TeMIeparype W mpu HarpeBaHuu. KadecTBeHHBIE peakuuu Ha QeHod. Peakuus «cepeOpsiHOTO
3epKajiay adbJerHI0B M TIIOKO3bl. OKHUCIEHUE albJErHJI0B M TIIOKO3bl B KHUCJIOTY C TMOMOIIBIO
runpokcuaa Meau (ll). KauectBennas peaknuss Ha kpaxman. Kosuteknust >QupHBIX Macel.
Komnekuus mnactmace u uznenuii u3 HuX. Kouiekuust HCKyCCTBEHHBIX BOJIOKOH M U3JIENTUNA U3 HUX.
B3aunMoseiicTBre aMMuaka U aHUJIMHA C COJISTHOM KUCIIOTOM. Peakiust aHmiMHa ¢ OpOMHON BOJOH.
JlokazaTenbCcTBO HaNMM4Usl (PYHKIIMOHAIBHBIX TPYII B PacTBOpax aMUHOKHUCIOT. PacTBopeHue u
ocaxxaenue OenkoB. L[BeTHbie peakuuu OenkoB. ['OpeHHe NTUYBErO Tepa U IMIEPCTIHOW HUTH.
Mopens monekynbsl JJHK. Ilepexonbl: 3TaHON — 3TUIIEH — 3TWIECHIJIMKOJIb — 3TUJICHTIUKOJISAT
meau (ll); aTanonm — »TaHame — d3TaHOBas Kkuciora. Kosulekmus miiacTMacc, CHHTETUYECKHX
BOJIOKOH W M3JENIMIN U3 HUX. PasiioxkeHne nepokcuaa BOAOPOJA KaTajlazoil ChIPOro Msica U ChIPOTO
kaprodensa. Komnekuus CMC, conepxkammx sH3uMBL. Mcneitanue cpensl pactBopa CMC
WHIUKaTOpHOW Oymaroi. Kosekuusi BUTaMUHHBIX mpemnapaToB. VcmeiTaHue cpeasl pacTBOpa



acKOpOMHOBOM KHMCJIOTHI MHIMKATOPHOM Oymaroi. VcniplTaHMe anTeuHOro MpenapaTa HHCYJIUHA Ha
OeoK.

JlabopaTopHbie onbIThl. M3rotoBineHue Mopaeneil MOJEKYJ] OPraHUYECKUX COEIMHEHUH.
O3HakomJIeHHE ¢ KOJUIeKIHEH 00pa3loB He()TH, KAMEHHOTO YIJIi M MPOIYKTOB UX MEPEepadOTKH.
ObHapy>keHue B KepOCUHE HENpPeIeNbHbIX coequHeHH. O3HaKOMIIEHHE ¢ KOJUIEKIIMEeH KayuyyKoB U
oOpa3uamMu u3enuii U3 pe3uHbl. PacTBopeHue TIiMIEpUHA B BOJE U B3aUMOJICHCTBUE C
ruapokcuaoM Meau (Il). CpoiicTBa yKCYCHOW KHCIOTHI, OOIIHME CO CBOMCTBAMH MHHEPAJIbHBIX
KHCIOT. J{0Ka3aTeabCcTBO HEMPEIEIbHOTO XapaKkTepa KUIKOro kupa. B3anumoseiicTBie riitoko3sl U
caxapo3bl ¢ ruapokcugoM menu (I1). KauectBennas peakuus Ha kpaxman. O3HaKOMJIEHHE C
KOJUIEKLMEH IIACTMACC U U3AeNui u3 HUX. O3HAaKOMJIEHUE C KOJUICKIIMEN NCKYCCTBEHHBIX BOJIOKOH
W u3genuii u3 Hux. PactBopenune OenkoB B Bojie. OOHapyxeHue 0enkoB B MoJjioke. O3HAKOMIICHUE C
KOJIJIEKIIMEH CHHTECTHYECKHMX BOJOKOH M m3Aeiauii u3 Hux. O3Haxkomiienue ¢ komiekuuern CMC,
cozeprkammx sH3uMbl. Mcnibitanue cpenpl pactBopa CMC unnukaropHoit 0Oymaroii. O3HakoMiIeHHE
C KOJUIeKIMel BUTaMUHOB. McmbiTaHue cpeibl pacTBOpa acCKOPOMHOBOM KHUCIIOTHI MHIWKATOPHOM
Oymaroii.

IIpakTuyeckas padora Ne 1. Pemenne skcriepuMeHTaIbHBIX 33/a4 Ha UICHTH(PHUKAIUIO
OpPraHUYECKUX COCAMHEHUU.

IIpakTnyeckas padora Ne 2. PacriozHaBaHue II1IaCTMAcC U BOJIOKOH.

OBLIASA XUMUSA

Ilepuoauyecknii 3aKOH U CTPOEHHE aTOMA

Otkpeitue JI. WM. MenneneeBbiM Ilepuoamueckoro 3akona. IlepBble  MONBITKH
KJIacCU(PUKALUN XUMHUYECKUX JJIEMEHTOB. BakHeWIIne MOHATUS XUMHH: aTOM, OTHOCHTEIbHAs
aToMHass U MousekyisipHas maccel. Otkpeite [I. U. MenneneebiM lleproanueckoro 3akoHa.
[Tepuoanueckuii 3axkon B popmynuposke . . Menneneesa.

ITepuoanueckas cucrema [[. . MenneneeBa. [lepuoanueckas cucrema [[. . Menneneena
Kak rpadudeckoe oToopaxkenue Ilepuomamueckoro 3akoHa. Pazmuunbie BapuaHThl [leprnoandeckoit
cuctemsl. [lepuoast u rpynmel. 3Hauenue [leproanyueckoro 3akoHa u [leproaudeckoit CUCTEMBI.

Crpoenue atom a. AToM — crnoxkHas 4vactuua. OTKpbITHE 3JIEMEHTapHBIX YacTUIl U
CTpO€HHUs aToma. fSapo aroMa: IpOTOHBI U HENTPOHBI. M30T0onbl. M30TONBI BOAOpOAA. DIEKTPOHBI.
OnekTpoHHas 00oMouKa. DHepreTudyeckuii ypoBeHb. OpbOurtamu: S- u p-. d-OpOutanm.
Pacnipenenenue 31€KTPOHOB IO SHEPreTMYECKUM YPOBHSAM U OpOUTANsAM. OIJEKTPOHHBIE
KOH(UTYpali aTOMOB XUMHUYECKUX DJIEMEHTOB. BajeHTHbIE BO3MOXXHOCTH aTOMOB XMMHYECKHX
JJIEMEHTOB.

[Tepuoanueckuii 3akoH U cTpoeHue atroma. COBpeMEHHOE MOHATHE XMMHYECKOT0 JIEMEHTA.
CoBpemenHas ¢opmynupoBka Ilepuonnyeckoro 3akoHa. [lpuunHa nepuogUYHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKHX 3JeMEHTOB. (OCOOEHHOCTM 3alOJHEHHsS SHEPreTHYeCKUX YpPOBHEH B
ANEKTPOHHBIX 000JI0YKAX aTOMOB MEPEXOAHBIX 3JIEMEHTOB. DJIEKTPOHHBIE CEMEICTBA 3JIEMEHTOB: S-
U p-aneMenTsl; d- u f-amemMeHTHI.

CTpoeHue BemecTna

KoBanentHas xumuueckasi cBsi3b. [loHATHE O KOBajeHTHOW cBsi3u. OOmIast 3JIeKTpOHHAas
napa. KpaTHOCTh KOB&JIEHTHON CBSI3H. DJNEKTPOOTPHULATENBHOCTh. lIepekpbrIBaHNE AJI€K- TPOHHBIX
opburaneii, nmu- U curma-cBsi3u. KoBaneHTHas moJisipHasi U KOBaJICHTHAsI HETIOJIIpHAs XUMUYECKUE
cBs3u. OOMEHHBIH M JIOHOPHO-AaKLENTOPHBI MEXaHU3Mbl OOpa30BaHHS KOBAJEHTHOM CBS3H.



BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHHS. 3aKOH IOCTOSHCTBA COCTaBa IS
BEILIECTB MOJIEKYJIIPHOTO CTPOCHHUS.

HNonnas xumuyeckas cBsi3b. Katnonsl u anuonsl. MonHas cBsA3b u ee cBoiicTBa. MonHas
CBA3b KaK KpanlHUN ciydall KOBaJICHTHOW NOJSAPHOM cBs3u. DopmyibHas €IMHMIA BEIECTBA.
OTHOCUTENBHOCTD JIEJCHUS XUMUYECKUX CBSI3€H Ha THUIIBL.

Mertamnnueckas XxuMudeckas cBsa3b. O01ue puznyeckue CBOMCTBa METAIOB. 3aBUCUMOCTD
3JEKTPONPOBOAHOCTH METAJUIOB OT Temneparypsl. CruiaBbl. YepHbI€ U LIBETHBIE CILJIABHI.

ArperatHpie COCTOSIHUS BemiecTBa. ['a3pl. 3akoH ABoraapo yisi ra3oB. MoOJSIpHBI 00BeM
ra3000pa3HbIX BEMIeCTB (IpH H. V.). XKuakocTu.

Bopmoponnass  xummueckas — CBsi3b.  BomopomHas  CBA3b  KaKk  OCOOBIM  ciryuait
MEXMOJICKYIIIPHOTO B3aUMOJICHCTBUS. MexaHU3M ee¢ 00pa3oBaHMsS W BIMSHHE Ha CBOWCTBA
BemiecTB (Ha TmpuMepe BOAbI). Mcmosnb3oBaHwe BOABI B OBITYy W Ha IPOHW3BOJICTBE.
BHyTpuMoekynsipHast BOJOPO/IHAS CBS3b U €€ OMOJIOTHYecKast poib.

Tunel kpuctasumueckux pemerok. Kpucrammueckas pemerka. IOHHbIE, METaJUIMYECKUE,
aTOMHBIE U MOJIEKYJISIPHBIE KPUCTAIUIMYECKHE pelieTku. Asuorponus. AMop(dHbIE BelecTBa, UX
OTJINYUTENbHBIE CBOKCTBA.

UYuctele BemiectBa M cMecu. CMecH M XUMHUYECKHE COeIMHEHHMs. ['OMOreHHele u
reTeporeHHbie cMecu. MaccoBasi W 0ObEeMHas JOJIM KOMIIOHCHTOB B CMecH. MaccoBas Joiist
npuMeceid. Perenne 3aad Ha MaccoByr om0 npumeceid. Kinaccudukaius BemecTs 1Mo CTerneHu
WX YUCTOTHI.

Hucnepcusie  cuctembl. [lomsitme mucnepcHoil cucreMbl. JlucmepcHas ¢asza wu
nucnepcuonHas cpena. Knaccudukanusa nucnepcHsix cucteM. KomnouHbie JUCepcHble CUCTEMBI.
3041 U TeNd. 3HaU€HHUE IUCIIEPCHBIX CUCTEM B IIPUPOJIE U KU3HH YETIOBEKA.

DJIEKTPOJIMTHYECKAS JUCCOHALNS

PactBopbl. PacTBOpBI Kak IOMOI€HHBIE CUCTEMBI, COCTOSIIME M3 YacCTUL[ PaCTBOPUTEIS,
pPacTBOPEHHOI0  BellleCTBA W NPOAYKTOB  HMX  B3aumonencTBus.  PacrBopeHme — kak
¢bu3uKO-XMMHUECKUH mporecc. MaccoBast J0Js PacTBOPEHHOI'O BEIIECTBA. THUIBI PacTBOPOB.
MousipHast KOHIIEHTpanys BemecTBa. MUHEPAIbHBIE BOJIBI.

Teopust 3IIEKTPOIUTUYECKON IUCCOLUALMHN. OJIEKTPOJIUTBI U HEMIEKTpoJnThl. CTeneHb
NIEKTpONIUTHYEeCKOM  auccoumanuu. CuibHble M cinabble  AJIEKTPOIMUTHL.  YpaBHEHHS
EKTPOJINTUYECKON  Jucconuanuu. Mexanusm aucconmanuu. CryneHuaTtas IUCCOLMALIUA.
Bonopoanslii mokasarens.

Kucnorsl B cBeTe TeOpUM DBIEKTPOJUTHYECKOW auccounmanuu. OOmue CcBONCTBa
HEOPraHWYECKNX U OPTaHMYECKUX KUCJIOT. YCJIOBHUS TEUEHUS PEAKLIMM MEXIY DIEKTPOJIUTAMHU JI0
koH1a. Cnenuduueckre CBONCTBA a30THOM, KOHLIEHTPUPOBAHHON CEPHOI U MypaBbUHOM KUCIIOT.

OcHoBaHMSI B CBE€T€ TEOPUM 3JIEKTPOIUTUYECKOW IUCCOLMALMH, UX KiIacCupuKaluus u
oOmye cBoicTBa. AMMHBI Kak oOpraHudeckue ocHoBaHHs. CpaBHEHHE CBOMICTB amMMHaxa,
METWJIAMHHA U aHWJINHA.

Conn ¥ B CBETE TEOPUHU DIEKTPOJIUTHUECKON AMCCOLMAINH, UX KIACCU(PHUKAIMI U 001IHe
coiicrBa. Comnu Kucible B OCHOBHBIE. COJIM OPraHMYeCKUX KHCIOT. Mbutall. DIeKTpOXUMUYECKHIA
psAA HaNpsHKEHWH METAIJIOB M €ro MCIOJIb30BaHUE JUIsl XapaKTEPUCTUKH BOCCTAaHOBUTEJIBHBIX
CBOMCTB METAJUIOB.

IMuapomms. Cnyuau ruaponmsa coneid. Peakius cpensl (pH) B pacTBOpax rufpoau3yomuxcs
cosieil. ['uaponmn3 opraHu4ecKux BEUIECTB, €r0 3HAUCHUE.



XuMHYeCKHe peakunu

Knaccugpukanuss xumuueckux peakuuil. Peakuwmum, wuaymue 0e3 HU3MEHEHHS COCTaBa
BeniecTB. Kiaccudukanms mo 4uciy M COCTaBY PEArvpyloONIMX BEIIECTB U MPOAYKTOB PEAKIIMU.
Peakiuu pasnokeHusi, COeIMHEHUS, 3aMEeIleHUs] 1 0OMEeHa B HEOPraHMYeCKOW XWMHH. Peakumn
IIPUCOCAVHECHHS, OTLICIUICHUS, 3aMCILEHUS U W30MEpHU3allMM B OPraHMYECKOM XMMMM. Peaknum
IIOJINMEPHU3aLMH KaK YaCTHBIN Cllydall peakIiui IPUCOEANHECHHUS.

TennoBoir 3h(}EKT XUMHUECKMX peakluid. IK30- M IHIAOTCPMUUYECKHE PEAKIIUH.
Tepmoxnmuueckue ypaBHeHus. PacueT koimdecTBa TEIUIOTHI [T0 TEPMOXUMHUYECKUM YPABHEHHUSAM.

CkopocTh XUMHYECKMX peakuui. [loHsTHE O CKOPOCTH XHMMHUYECKHX PEaKI[Uid,
AQHAJIMTUYECKOE BBIPAXKEHHE. 3aBUCHUMOCTb CKOPOCTH PEAKIUM OT KOHLEHTPALWH, JaBJIECHUS,
TEMIIEPATYpbl, MPHUPOABl PEArupyIOIIUX BELIECTB, IUIOMAAM HX CONPUKOCHOBEHMS. 3aKOH
JeNCTBYIOIMX Macc. Perienne 3a1a4 Ha XMMUUYECKYI0 KUHETHUKY.

Karamus. Karamusaropsl. Kartaim3. ['OMOreHHBli M reTeporeHHnld Katanus. IIpumepst
KaTaJIUTUYECKUX IPOLECCOB B NMPOMBIIUIEHHOCTH, TEXHUKE, ObITy. DEpMEHTh U UX OTIUYUSA OT
HEOpPraHM4ecKuX Karanu3aropos. [IpuMeHeHne kaTanu3aTopoB U (PEpMEHTOB.

Xumnueckoe paBHoBecue. OOpaTtuMble U HEOOpaTUMBbIE peaki. XUMUYECKOEe paBHOBECHE
U CHocoObl €ro CMeLIeHHs Ha npuMmepe moiaydeHus ammuaka. CuHTe3 amMMmHaka B
NPOMBIINUICHHOCTH. [loHATHE 00 ONTHUMAJIBHBIX YCIOBHAX MPOBEACHHUS TEXHOJIOTMYECKOTO
npotrecca.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE npoueccsl. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE
peakuuu. Oxuciautenb U BoccTaHOBUTENb. OkuciaeHMe U BoccTaHoBieHHE. CocTaBieHHE
YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN METOI0M 3JIEKTPOHHOTO OanaHca.

OOume cBoiicTBa  MeTaJUIOB. XMMHUYECKHE CBOMCTBa METa/NIOB KaKk BOCCTAHOBUTEIEH.
B3aumopneicTBue MeTajlloB € HEMETAUIAMM, BOAOM, KHUCIOTAMM MW pacTBOPAaMHU  COJIEH.
MetannotepMus.

Koppo3usi MeTaioB Kak OKHUCIMTEIbHO-BOCCTAHOBUTENBbHBIN mporecc. CriocoObl 3aluThl
METAJIJIOB OT KOPPO3HH.

OO0mue CBOWMCTB a HEMETAJUIOB. XMMHUYECKHE CBOWCTBA HEMETAJIIOB KaK OKHCIIHTENEH.
B3aumopeiicTBue ¢ MeTaniamMu, BOJOPOJOM U JIpyrMMH HeMeTaiamMu. CBOMCTBa HEMETAJIJIOB Kak
BOCCTaHOBUTENIEH. B3aumoneicTBUE C NPOCTBIMH U CIOXHBIMU BEIECTBAMH-OKUCIIUTEISIMHU.
OO1m1ast xapaKTepUCTHKA raJlOreHOB.

Onextponu3. O0muMe crnocoObl NOTYYEHUSI METAUIOB M HEMETAIUIOB. DJIEKTPOJIN3 PaCTBOPOB
U PpacIUIaBOB JJIEKTPOJINTOB HAa MPUMEPE XJIOPUAA HATpUA. DJIEKTPOJIUTUYECKOE IOJIyUYEHUE
amomunMs. [IpakTndeckoe 3HaueHHUE IEKTpoIn3a. ['albBaHOIUIACTHKA U TaJIbBAHOCTETHUSI.

3axmrouenue. [lepcneKTUBBl pa3BUTHSI XMMHUYECKON HAyKHM M XMMHYECKOIO MPOMU3BOJICTBA.
Xumust ¥ mpobiieMa OXpaHbl OKPYKAIOIIEH CPEJIbl.

Jemoncrpanun. Pazmuunbie ¢opmbr [lepuoguueckoit cucremsl J[. WM. Menneneesa.
Mognenb KpUCTAJUIMUECKOM pemeTku xjopuaa Harpus. OOpasubl MUHEpaJoB C HOHHOM
KPUCTAJJINYECKON PEIIETKON: KaJbLUTa, rajnuTa. MOoAenn KpUCTANIMYECKUX PELIETOK «CyXOro
apaa» (WM uoja), anmasa, rpadura (Wam kBapua). Mojenb MoJpHOro obobema raszoB. Tpu
arperaTHbIX COCTOSIHMS BOJbI. OOpa3ibl pa3iIUYHbIX JUCIEPCHBIX CUCTEM: SMYIbCHH, CyCIIEH3UH,
aspososeid, renei u 3omei. Koarymsamus. Cunepesuc. Ddpdext Tunpans. McnbsitaHue pacTBOpoB
ANEKTPOJIUTOB M HEDJEKTPOJIUTOB HA TNpPEeaMeT JUCCOLMAlMU. 3aBHCHUMOCTh  CTENEHU
ANEKTPOJIUTUYECKON AMCCOIMAIMM YKCYCHOM KHCIOTBI OT pa30aBieHus pactBopa. I[Ipumepst
peakuuii MOHHOTO OOMeHa, MAYUIMX ¢ OOpa3oBaHMEM Ocajika, ra3a MWIH BOAbl. XHMHUYECKHE



CBOMCTBA KHCIIOT: B3aHMMOJCHCTBHE C MeETalZIaMH, OCHOBHBIMH W aM(OTEPHBIMH OKCHIAMH,
OCHOBaHUSAMH (ILEJIOYaMH M HEpPacTBOPUMBIMU B BOJE), cOJsIMHU. B3aumonelicTBue a30THOMN
KHUCJIOTHI ¢ Meibto. OOyrinBaHue KOHIEHTPUPOBAHHON CEPHOM KUCIOTON caxapo3bl. XUMHUECKUE
CBOKCTBA IIEJIOYEH: peaKUrs HEUTpaau3auuu, B3AaUMOJACHCTBUE C KUCIIOTHBIMUA OKCHJIAMH, COJISIMU.
Pa3noxxeHrne HEpacTBOPUMBIX B BOJIE OCHOBAHUM IPU HarpeBaHWU. XUMHUYECKHE CBOMCTBA COJICH:
B3aMMOJICIICTBIE C METaJlaMHU, KHUCJIOTaMH, LIeJIo4aMH, C JIpYyruMu cossiMu. ['uaponus kapbuna
kanpius. Mzydenue pH pacTBOpOB ruApONIM3YIOMIUXCS COJEi: KapOOHATOB IIETOYHBIX METAIOB,
XJIOpUJa M anerara aMMOHHS. DK30TepMUYECKHE U HHAOTEPMUUYECKUE XUMHUYECKUE PEaKIIHU.
TeroBbie sSBIECHUS MPU PACTBOPEHUU CEPHON KHUCIOTHl U aMMHAYHOM CEIUTPBL. 3aBUCHUMOCTh
CKOPOCTH PEAKILMU OT IPHUPOJBI BELIECTB HA NPUMEPE B3aUMOACHCTBHUS PACTBOPOB Pa3IMUHBIX
KHUCJIOT OJMHAKOBOM KOHLIEHTPAllMU C OJMHAKOBBIMU KyCOYkKamH (TpaHyliamMH) IIMHKA H
OJIMHAKOBBIX KYCOYKOB pa3HBIX METa/NIOB (MarHus, IHMHKA, jKejie3a) C PacTBOPOM COJISTHOM
KHUCJIOTHL. B3ammozeiicTBue pacTBOPOB CEPHOM KHCIOTHI C PAacTBOpaMH THOCYJb(ara HaTpus
pa3IMYHON KOHIIEHTpAIMK M TemIepatypbl. Mojenb kumsmiero cios. Pasznoxenue mnepokcuaa
BOJIOpOJIa C MOMOIIBI0 Heopranndeckux kartamuzatopoB (FeCly, Kl) u mpupogHbix 00BEKTOB,
colepkammx  Katamasy  (celpoe  MsAco,  kaprodenb).  I[Ipocreiiine  OKUCIMTEIBHO-
BOCCTAaHOBUTENIbHBIC PEAKIMH: B3aHUMOJCHCTBHE LMHKA C COJSHOW KHUCIOTOM M XKeleza C
cynsparom memu (l1). Mogens anekTposnmsepa. Mojenb 3JICKTPOIH3HONW BaHHBI ISl TIOTYyYCHUS
QTFOMUHMUSL.

Jladoparopubie onbITbl. OnpenencHue TUTNA KPUCTAUIMUECKOW PEIIeTKH BEIECTBAa U
OIHMCaHuE €ro CBOWCTB. O3HaKOMJIEHHE C JUCIIEPCHBIMUA CUCTEMAMH.

Peakuuu, uaymue ¢ obpazoBaHueM OcCajka, ra3a Wid BOAbl. B3aumonelcTBue CONSTHON
KUCJIOTHI ¢ [HuHKOM, okcuaoM wmenu (Il), rugpokcumom wmemam (Il), xapOoHaTtoM KaibIus.
BzaumopeiictBue pacTtBopa THAPOKCHAA HATPUS C COJSHOM KHUCIOTOW B MPUCYTCTBHH
dbenondranenHa, ¢ pactBopoMm xjopuga keneza (llI), ¢ pactBopom comu  aTOMHHHSL.
BiaumopeiictBue pactBopa cynbdara menu (ll) ¢ sxeme3om, WM3BECTKOBOW BOJOH, pacTBOPOM
xjopuaa kaneiud. [lomyuenue rugpokapOoHaTa KaabliUs B3aMMOJICHCTBUEM H3BECTKOBOU BOJBI C
okcuaoM yriaepona (IV) (Bbigpixaemblii  BO3nyx). VcmblTaHMe WHAMKATOPOM  pacTBOPOB
TUIPOJIU3YIOMIMXCA U HETUAPONM3YIoLUXcsl cojed.  Peaknus 3aMmelieHuss MeOu Kele30M B
pactBope  cyinbdara meau (ll). Ilonmydenue kuciopona pasnokeHHEM HEpOKCHIA BOAOpPOJA C
MOMOIIbIO JUOKcHJa Maprasma. llomydeHne Boaoposa B3aMMOIEHCTBUEM KHUCIOTBI C LIMHKOM.
O3HakOMJICHHE C TIpernapaTaMyu OBITOBOM XUMHUH, COJIEPKAITIMH SH3UMBI.

IIpakTyeckas padora Ne 1. [lonydyeHne u pacrio3zHaBaHUE Ta30B.

IIpakTuyeckas padora Ne 2. Pemenne skciepuMeHTANbHBIX 33724 HA UACHTU(DUKAIIUIO
HEOPraHUYECKUX U OPraHNYEeCKUX COCTUHEHUI.

TemaTnyeckoe MIaHUPOBaHUE Kypca

No Haszeanue temsl Kon-Bo
4acoB
1 [TpenmeT oprannyeckoil Xxumuu. Teopust CTpOEHHSI OPraHUYECKUX 3
coenquHenuit A. M. byrneposa
2 VYrieBo1opoibl U UX MPUPOJHBIE HCTOUYHUKH 15
3 Kucnopon- u a3oTconepkaiine opraHndecKue CoeTuHEHUS 22

4 Opranuyeckasi XMMUs U OOIIECTBO 6




5} CrtpoeHnue BelecTs 14
6 XVMHYECKUE PEAKIINH 16
7 BemecTBa u ux cBoicTBa 15
8 XuMHS ¥ COBPEMEHHOE 00IIIEeCTBO 8
PezepBHOE Bpems 3
HUTOTO 102

C=RU, O=IBOY COLl
c.KoHcTaHTMHOBKA,
CN=AGpawknHa E_H_,
E=konst_sch@samara.edu.ru
00b472b3aelclbebco
2022-09-29 15:55:19






		2022-09-29T15:55:19+0400
	‎00b472b3ae1c1bebc6
	Абрашкина Е_ Н_




