Padouasi nporpamma no xumuu s 11 kiaacca
(yrury6JieHHBIIT YPOBEHbD)

[NOACHUTEJIBHAA 3AIINCKA

Hacrosimass paGodass mporpamma coOCTaBlI€HAa Ha OCHOBE CJEIYIOIIUX HOPMATHUBHBIX
JIOKYMEHTOB:

- ®enepanbHblii 3akoH Poccuiickoit @epepanuu ot 29 nekabpsa 2012 r. N 273-93 "06
o6paszoBaHuu B Poccuiickont Pepepanuun’;

- @enepanbHbIl TOCYAAPCTBEHHBIM 00pa3oBaTENbHBIA CTaHIAPT CPEAHEro O0OIIero
obpazoBanus (IIpuka3 MunucrepcTBa obpazoBanust U Hayku PD ot 17 mas 2012 r. Ne 413 ¢
U3MCHEHHSIMU | JOTOJIHeHUsAIME OT: 29 nekabps 2014 ., 31 nexadpst 2015 r., 29 utons 2017 r.)

- Ilporpamma pa3Butuss U (HOpPMUPOBAHMSI YHHBEPCATbHBIX YUE€OHBIX JEHCTBUH IS
CpeaHero o0mero 0opa3oBaHus;

- Konudukarop »s1eMeHTOB colepkaHus U TpeOOBaHM K YPOBHIO IOJATOTOBKHU
BBIIIYCKHUKOB  00Ie00pa3oBaTeNbHBIX  YUPEXKACHUW A MPOBEACHUA  E€AMHOIO
roCy/IapCTBEHHOTO SK3aMeHa 10 XUMUU;

- @epnepanpHbplii  MepedYeHb  YYEOHHUKOB, PEKOMEHJIOBAaHHBIX  (JOMYLIEHHBIX) K
MCIIOJIb30BAaHUIO B 00pa30BaTENIbHOM IMpoIiecce B 0011e00pa30BaTeIbHBIX YUPEKACHHUIX

- Pabouas nporpamma k nmuanu YMK O.C. Nabpuensna. Xumus. YrimyOieHHBI YPOBEHb.
10-11 xnaccel. Mockga, Jlpoda, 2017;

B paGoueii mporpamme yriayOIeHHOTO YPOBHS MPEIYCMOTPEHO HE TOJBKO Pa3BUTHE BCEX
OCHOBHBIX BHJIOB JEATEIHLHOCTU 00ydaeMbIX, IPEACTABICHHBIX B MPOrpaMMax sl HAYaJIbHOTO
o0LIero M OCHOBHOIO 00IIEero 00pa3oBaHUs, HO M TaKUX BUJOB JAEATEIbHOCTH, KOTOPBIE
o0ecreunBarOT peaiu3aluio MPOSKTHUPYeMOH 00pa3oBaTeNbHON TPAEeKTOPUHU, CBSA3aHHOM C
yriayOneHHbIM u3ydyeHneM xumuu. OHaKo cojaep)kaHue JaHHOW pabodeil mporpammbl UMEET
OCOOCHHOCTH, OOYCIIOBJICHHBIE, BO-TIEPBBIX, MPEIMETHBIM COAEPKAHHEM, BO-BTOPBIX,
MICUXOJIOTMYECKUMHU BO3PACTHBIMH OCOOEHHOCTSIMHM OOydaeMbIX, B-TPETbUX, C 3aJadyaMu
npodMIbHOW TOATOTOBKM K OOYYEHHIO B BBICHIEH IIKOJE, B KOTOPOW XMMHS SIBIISETCS
MPOPMIUPYIOIEH TUCITUTUTMHON.

[Tpy u3yyeHUH XUMUH, I7I€ BEIYLIYIO POJIb UTPAeT MO3HABATENIbHAs JI€ATEIILHOCTh, B TOM
YHUClIE U SKCIIEPUMEHTAJIbHAs, OCHOBHBIE BH/bl yYEOHOH JESITENbHOCTH OO0yYaromMxcs Ha
yYpOBHE  y4eOHBIX  JEHCTBMM  BKIIOYAIOT  yYMEHHUS  XapaKTepU30BaTb,  OOBACHATSH,
KJIaCCU(UIIMPOBATh, OBJIAJETh METOJaMH HAy4YHOIO TIIO3HAHMS, IJAHUPOBaTb U IPOBOAUTH
XUMHUYECKHH SKCIEPUMEHT U MHTEPHPETHPOBATH €r0 pe3ysbTaThl, MOJHO U TOYHO BHIPAXKATh
CBOM MBICJIHM, apryMEHTUPOBaTh CBOIO TOUYKY 3peHHus, paboTaTh B TpyMIe, MPEACTaBIATh U
coo0aTh XMMUYECKY0 HHPOPMALIMIO B YCTHOI U MUCBMEHHON (hopMe U Ip.

OmHoil W3 BaXXHEWIIUX 3alady OOy4YeHHUsT B CpeAHEH IIKOJEe SABJISETCS MOATOTOBKA
00yy4aroImuxcst K OCO3HAaHHOMY U OTBETCTBEHHOMY BBIOOPY JKH3HEHHOT'O M MPO(EeCCHOHATBHOTO
nytu. O0ydaromuecs JOJMKHbI HAyYUThCSI CAMOCTOSITENIHO CTAaBUTh LEIH U OMPEIENATh IyTH UX
JOCTHOKEHUS, UCIIONB30BaTh MPHOOPETEHHBIH B IIKOJE OMBIT AEATEIbHOCTH, KOTOPBIA Oyner
CIOCOOCTBOBATh YCTEIIHOMY TOCTYIUICHHIO W OOY4YeHHI0O B NPO(UILHOM BY3€, BBIOOPY
npodeccuu, TOCTUKEHUIO KeJTaeMbIX pe3yJIbTaTOB B poQecCcuoHanbHO chepe.

CormacHo 00pa30BaTeIbHOMY CTaHAAPTY 21A6HbIE Yeau CPETHETO 00IIero o0pa3oBaHMs:

1) ¢opmupoBaHUe ETOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO Ha MPHOOPETECHHBIX
3HAHUAX, YMEHHUSIX U CIIOCO0aX AEATeIbHOCTH;

2) mpuoOpeTeHHe OmbITa Pa3HOOOpa3HON  JEATENBHOCTH, OIbITa TIO3HAHUS U
CaMOIIO3HAHUS;

3) MOArOTOBKA K  OCYIIECTBJICHHUIO  OCO3HAHHOTO  BBIOOpAa  WHAWBUIYaITBHOU
00pa3oBatenbHON WM TPOodheCcCUOHATBFHON TPACKTOPHUH.

Bonpmioit Bkag B JOCTHIKEHHE STHX LEJed CpeaHero odmero oOpa3oBaHHs BHOCUT
u3zyyenue Xumuu Ha yenyoa1eHHom ypoeHe, KOTOPOE HPU3BAHO 0DecneYums:

e popMupoBaHUE CUCTEMBbl XHMHUYECKMX 3HAHUH KaKk KOMIIOHEHTa HE TOJBKO
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, HO U HAYYHOUW KapTUHBI MUPA,



® pa3BUTHE JIMYHOCTH OOYYaIOUIMXCS, MX HMHTEUICKTyalbHOE M  HPABCTBEHHOE
COBEPILEHCTBOBAHUE, (OPMHUPOBAHUE Yy HUX T'yMAHUCTHUYECKUX OTHOLIEHHH 3KOJIOIMYECKH
11e51eco00pa3HoOro MOBEACHUS B OBITY U TPYIOBOU AEATEIbHOCTH,;

® BEIPAOOTKY Yy OOYy4aromMXcsi MOHUMaHHUA OOILIECTBEHHOW IMOTPEOHOCTH B Pa3BUTHU
XMMHH, a TaKKe (OPMHUPOBAHUE Y HUX OTHOLIEHUS K XUMHUM KaK BO3MOXKHOM o0siacTu Oyayiiei
npoeCCHOHATBHON AEATEIbHOCTH WIH JIESTEIBHOCTH, B KOTOPOH XUMHUYECKUE 3HAHUS UMEIOT
npoGMINPYIOIINI CTaTyC;

e hopMupoBaHNE HABBIKOB SKCIIEPUMEHTAIBHONW M HCCIIEI0BATEIbCKONW JESITEIbHOCTH,
YCIICIIHOTO Y4aCTHsl B MyOIMYHOM IPEACTABICHUN PE3yIbTaTOB TAKOH JIEATEIbHOCTH;

® BO3MOKHOCTb y4acTHsl B XUMHUYECKUX OJIMMIINAaX Pa3INYHbIX YPOBHEW B COOTBETCTBUU
C JKeJIaeMbIMU Pe3yJIbTaTaMU U aIeKBaTHON OLIEHKOW COOCTBEHHBIX BO3MOXKHOCTEH;

e hopMupoBanue ymeHuil 0e3omacHOro OOpaleHHsl C BELIECTBAMHU, HCIIOJIb3YEMbIMH B
OBITY M IPOM3BOACTBEHHOH cepe;

® yMEHUE OOBSICHATH OOBEKTHI W TMPOLECCHl OKpYXKAloIIeld Ccpeasl — MPUPOIHOM,
COLMAIbHOM, KyJIbTYPHOH, TEXHUYECKOH, - UCIIONIB3YS IS TOT0 XUMUYECKHAE 3HAHMS,

® IOHUMaHWE LEHHOCTH XMMHYECKOTO SI3bIKA, BBIPAKCHHOTO B BEpOAIbHOW M 3HAKOBOU
dopmax, Kak COCTaBHOW 4YacTU pPEUYEBOM KyJIbTYpbl COBPEMEHHOTO CIIELUAINCTa BBICOKOM
KBaJIM(DUKALIUH.

OO0masi xapakTepuCTHKA y4e0HOI0 Kypca

OcoOeHHOCTH colep)KaHUs YIIIYyOJIEHHOTO OOy4YyeHUs XHWMHUHM B CpeIHEH IIKoJje
o0yci0oBiIeHbl CHeuu(UKONl XMMUU KaKk HAyKd UM IOCTaBI€HHbIMU LeisMu. OCHOBHOM
COJIEp)KaTeIbHOM 3a7auell XUMUHU SBISIOTCS H3Y4YEHHE COCTaBa M CTPOCHHUS BEILECTB,
3aBUCUMOCTH HMX CBOICTB OT CTpPOEHHs, MOJY4YEHUE BEIIECTB C 3aJaHHBIMH CBOWCTBaMH,
HCCJIEIOBAHNE 3aKOHOMEPHOCTEM XMMHMYECKUX PEaKkIMi M IyTeld YNpaBICHUS MMH B LEIAX
IOJY4YEeHUsT HYXHBIX OOIIECTBY BEIECTB, MaTepuaioB, sHepruu. IlosTomy B paboueit
porpaMMe 10 XMMHUH HAITA OTPaXCHUE OCHOBHBIE COJIEPIKATEIbHBIC IMHHIH:

¢ «BemecTBo» - 3HaHHUS O COCTaBE M CTPOCHUH BEIIECTB, UX BAKHEHIINX (PU3MUECKUX U
XUMHUYECKHX CBOMCTBaX, OMOJIOTMUECKOM JCHCTBUM;

o «XUMHUYECKas peaklus» - 3HaHUsI 00 YCIIOBHSIX, B KOTOPBIX MPOSBISIOTCA XUMUYECKHE
CBOICTBa BEIECTB, CIIOCO0aX YIPABIECHUS XUMHUUECKUMH IIPOLIECCaMHU;

o «([IpuMeHeHne BENIeCTBY - 3HAHHS U ONBIT MPAKTHYECKON JICATEIHHOCTH C BEIIECTBAMH,
KOTOpbIe HauboJsiee 4acTo yMoTpeOstoTCs B MOBCEIHEBHOW JKM3HHU, IIMPOKO HCIOJIB3YIOTCA B
MPOMBIIIIIEHHOCTH, CETTLCKOM XO035HCTBE, HA TPAHCIIOPTE;

o «[lomyueHne BemeCTB» - 3aKOHOMEPHOCTH OpraHU3alu ¥ (QYHKIIMOHHUPOBAHUS
BOXHEUIINX XUMHUECKUX MTPOU3BOJICTB,;

® (SI3pIK XUMHM» - cHCTeMa BAXHEWIIMX MOHATHH XMMUU M TEPMHUHOB, B KOTOPBIX OHH
OTMCBIBAIOTCSI, HOMEHKJIATypa HEOPraHWYEeCKHX BEIIECTB, T.€. MX Ha3BaHUsA (B TOM YHCIE U
TPUBHAJIbHBIE), XUMUUECKUE (OPMYIIBI U YpaBHEHHUSI, a TAKKe MPaBUia epeBoia MHPOPMALIUH C
€CTECTBEHHOTO SI3bIKA Ha SI3BIK XMMHHU M 00paTHO;

o «KonuecTBeHHbIE OTHOIICHHUS» - CHUCTEMa pAacdYeTHBIX YMEHWH W HAaBBIKOB JUIS
XapaKTEPUCTHKH B3aUMOCBS3M KaYeCTBEHHON M KOJMYECTBEHHON CTOPOH XUMHUUECKUX 0OBEKTOB
(BemiecTB, MaTepUAIIOB U MIPOIIECCOB);

e«Teopuss W TpPaKTHKa» - B3aMMOCBS3b TEOPETHYECKHX 3HAHUH W XHUMHYECKOTO
IKCTIEPUMEHTA, KaK KPUTEPUsI ICTUHHOCTH M UCTOYHHKA TTO3HAHUSI.

MecTo npeaMera B y4eOHOM ILVIaHe.

@®enepalibHbIl  TOCYJAapCTBEHHBIN  00pa3oBaTeNbHBIM  CTaHAApT  MNpeaycMaTpUBaeT
U3yuyeHHe Kypca XHMHMHU B CpeJIHEHl IIKoje Kak COCTaBHOM 4YacTW MpeaIMEeTHOH obiacTu
«EcTecTBEeHHOHAyYHbIE PEAMETHIY.

B baszucHom yueOHOM IIaHe CpeAHel IKOJIbI XMMHS BKIIIOUeHa B pasaen «CoaepikaHue,
dbopMupyeMoe yYacTHHKaMH OOpa3oBaTeNbHOTO mporecca». JlanHas pabouass mporpamma
npeHa3HayeHa il 00yJaromuXxcs, KOTOpbIe BBIOpAIN XUMHUIO JJISl M3YyUYCHUsI Ha YIIIyOJICHHOM
YPOBHE.

Ota nporpamma 1o XMMHUH U CpeaHero oouiero oopa3oBaHus Ha yriyOJIEHHOM ypOBHE
COCTaBJICHA M3 pacuera 3 vaca B Henelto B oo0beme 105 yueOHbIX yacoB. M3ydeHue 3Toro Kypca



JIaeT BO3MOKHOCTh BBIITYCKHUKY CPEAHEN MIKOJIbI yCIemHo caarh EI'D mo xuMum kak npeamera
0 BBIOODY.

Pe3yJ1]>TaTLI 0CBOCHUH Kypca.
I[CHTCJ'IBHOCTB YUYUTECIIA B O6y‘IeHI/II/I XUMHHU B CpeﬂHefI MIKOJC JOJIPKHa OBITH HallpaBJICHA
Ha JOCTHXKXCHHEC O6y‘-IaIOH.H/IMI/ICSI CICAYIOIIUX JIUYHOCHIHBIX Pe3yJibmamoes.

- B IICHHOCTHO-OPHECHTAIIMOHHOW cdepe - 0co3HaHue POCCUUCKON TpakKIaHCKOU
UJEHTUYHOCTH, TATPUOTU3MA, YYBCTBA TOPJIOCTH 32 POCCUMCKYIO XUMUYECKYIO HAYKY;
- B TpyAoOBOW cdepe — eomosHocmb K OCO3HAaHHOMY BBIOOpY JaibHEHIICH

00pa3oBaTeNbHOIl TPACKTOPUHM B BBICHICH IIKOJE, TNI€ XUMHUS SIBISETCS NPOPIIUPYIOLIEH
U CITAIIIIMHOM;

- B [1I03HABATEIbHON (KOTHUTUBHOM, HHTEIJIEKTYalIbHOM) chepe — ymeHue ynpaBiiTh CBOCH
MIO3HABATEJILHOM JIEATEIBHOCTBIO, 20MOBHOCMb U CNOCOOHOCMb K 00pAa30BaHMIO, B TOM UHUCIIE
camM000pa3oBaHuI0, HA MPOTSHKEHUU BCEH JKM3HU; CO3HATEJIbHOE OTHOILIEHHE K HETPEPHIBHOMY
00pa30BaHMUIO KaK YCIOBUIO YCHEIIHOW MpOo(ecCHOHaIbHON M OOIIECTBEHHON NEATEeIbHOCTH;
dbopMUpOBaHNE HABHIKOB SKCIIEPUMEHTAILHON U UCCIIEN0BATENBCKON NeATEIbHOCTH; y4acTHE B
MyOJUYHOM TPEACTABICHUU PE3YJIHTATOB CAMOCTOSITEIHLHOM IMO3HABATEIHHOM JACSITEIBHOCTH;
ydyacTue B MPOQPUIBHBIX OJUMIIMANaX PA3IUYHBIX YPOBHEH B COOTBETCTBUU C >KEJIAEMBIMHU
pe3yJibTaTaMU U a/IEKBaTHOM CaMOOLEHKOM;

- B cdepe cOepekeHUs 3/I0pOBbsS — MPUHATHE M pealu3alus IIEHHOCTEH 310pOBOTO U
OezonmacHOro oOpa3a >KM3HU, HENPUATHE BPEIHBIX NPHUBBIUCK (KypeHUs, YHOTpeOIeHUs
QJIKOTO0JIsl, HAPKOTUKOB) Ha OCHOBE 3HAHMI O CBOMCTBAX HAPKOJIOTMYECKHUX M HAPKOTHUYECKUX
BCIICCTB;, COOJIIOJICHUE TMPaBWI TEXHUKH OE30MacHOCTH Tpu paboTe C BEIIeCTBAMH,
MaTepuaiaMH U ImpoleccaMu B yueOHOil (HayuHOil) JabopaTopuu U Ha MPOU3BOJICTBE.

Memanpeomemuble pe3yibmamuvl 0C80€HUSL 6bINYCKHUKAMU CPEOHell WKOAbl Kypca
Xumuu:

- UCNOIb306aHUe YMEHUN M HABBIKOB Pa3IMYHBIX BUIOB MO3HABATEIHHOU NEATEIHHOCTH,
NPUMECHCHWE OCHOBHBIX  METOJOB  TIO3HAHHS  (CHCTEMHO-HH()DOPMAIMOHHBIA  aHAIU3,
HaOO/IeHUe, U3MEpeHue, IMPOBEIECHUE JKCIepUMEHTa, MOJAETUPOBAaHUE, HCCIEI0BaTENbCKas
JESATSIILHOCTH) JUTSl H3YUCHHS PA3ITUIHBIX CTOPOH OKPYXKAIOIICH eHCTBUTEIIEHOCTH,

- gladenue OCHOBHBIMU HHTEJIEKTYaJIbHBIMH OIMEpanusMu: (HpopMynupoBKa THIOTE3HI,
aHAJIN3 ¥ CUHTE3, CPAaBHEHUE U CUCTEMATH3AIHsl, BBISIBJICHUE IPUIMHHO-CIICJICTBCHHBIX CBSI3CH U
MOKCK aHAJIOTOB;

- nosHauue 00BHEKTOB OKPYKAIOIIETO MUPA OT OOIIEro Yepe3 0COOEHHOE K EUHUIHOMY;

- YMeHue TeHepUPOBATh UJICH U ONPEAETSATh CPEICTBA, HEOOXOAUMBIE ISl UX peaTn3alluy;

- YMeHue OTIPeIeTISTh EH U 3a7auyl IeATEIIbHOCTH, BRIOMPATh CPEJCTBA PeaTH3aliH [ENN
Y TIPUMEHSATH UX Ha TIPAKTHKE;

- UCnoab306anue PA3TAIHBIX WUCTOYHHKOB IS IONYYCHHS XUMHUYECKOW HH(POpPMAIUH,
MOHMMAaHHUE 3aBUCUMOCTU cofepxaHus W (QopMbl TMpeAcTaBieHUs HHPOpMamUU OT Ienei
KOMMYHHKAITIH U ajpecaTa;

- yMeHue TPOAYKTHBHO OOIIAThCSI M B3aMMOJACHCTBOBATH B MPOIECCE COBMECTHOM
JESATCIIBHOCTH, YYUTHIBATh IO3HMIMHA JIPYTHX YYaCTHHUKOB JIEATEIBHOCTH, J()(OEKTHBHO
pa3pemniath KOHQIUKTHI;

- 20MOBHOCMb W CIOCOOHOCTh K CAaMOCTOSITENFHOW HH(OPMAIIMOHHO-TIO3HABATEIILHON
NESTENIbHOCTH, BKIIIOYash YMEHUE OPHEHTHUPOBATHCA B Pa3NMYHBIX HMCTOYHUKAX HH(popmanmu,
KPUTHYECKH OIICHHBATh W HMHTEPIPETHPOBATH WHGOPMAIUIO, TOIYyIaeMYI0 U3 Pa3IMYHBIX
HUCTOYHUKOB;

- yMeHue UCTIOIB30BaTh CPeACTBa MH(DOPMAIIMOHHBIX ¥ KOMMYHHKAITMOHHBIX TEXHOJIOTHIA
(manee — UKT) B perieHHH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OPTaHU3AIIMOHHBIX 33]a4 C
COOII0ACHHEM TpeOOBaHMI IPTOHOMUKH, TEXHUKHU 0e30macHOCTH, TUTHEHEI,
pecypcocOepekeHus1, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHON OE30IIaCHOCTH;

- @la0eHue S3BIKOBBIMHU CPEACTBAMHU, B TOM YHCIIC M SI3bIKOM XHMHH, - YMEHHE SICHO,
JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS, UCTIOIB30BaTh aICKBATHBIC S3BIKOBLIC CPE/ICTBA,
B TOM YHCJIC U CHUMBOJIbHBIC (XUMHUYECKHE 3HAKH, (POPMYJIIBI M YPAaBHECHHUS ).



Ilpeomemuvimu pesynomamamu U3y4eHus XMMUU Ha YriyOJ€HHOM ypOBHE Ha CTYINEHU
CpeIHero o0miero 00pa3oBaHus SBISIOTCS:

1) 3nanue (nonumanue) XapaxmepHvlx NPUSHAKOSE GANCHETMUUX XUMUUECKUX NOHSMULL
BELIECTBO, XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE AaTOMHBIE U MOJIEKYJIIPHBIE
Macchl, MOH, W30TOIbI, XUMHUYECKasl CBI3b (KOBaJCHTHAs MOJIApHAs M HEMOJsSIpHAas, MOHHAs,
METaJIJINYECKasl, BOJOPO/IHAsA), IEKTPOOTPULATEIbHOCTD, AJUNIOTPONHMSI, BAaJIEHTHOCTb, CTEIEHb
OKHCJICHUS, MOJIb, MOJISIPHAsl Macca, MOJIIPHBIA 00bEM, BEIECTBA MOHHOT'O, MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBI, IEKTPOJIUTHl U HEDJIEKTPOIUTHI, FIEKTPOIUTUYECKAS
JUCCOLMalus, TUIPOIU3, OKHUCIUTENb W BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBIICHHUE,
JJIEKTPOJIN3, CKOPOCTh XHMMHMUYECKOM peaklMy, KaTalau3aTopbl W KaTaliu3, OOpaTUMOCTh
XUMHUYECKHX DPEaKLUH, XUMHUYECKOE PABHOBECHE, CMEUICHHE DPAaBHOBECHS, TEIUIOBOM 3(dext
peakuuu, YriaepoAHbId ckener, (GYHKIUOHAJIbHAS TpyIma, H30Mepusi (CTPYKTypHas U
IIPOCTPAHCTBEHHAs1) U TOMOJIOTHSI, OCHOBHBIE THIbl (COCAMHEHMSI, PA3IOKEHUS, 3aMEIICHUS,
oOMeHa), BuAbl (TUIPUPOBAHUS W JCTUAPUPOBAHMS, TUApATAUU W  JETUIpaTaluy,
MOJIMMEPU3ALUHN U JIENOJUMEPU3AIINH, TOJIMKOHACHCAIIMY U N30MEPU3aIH, KaTATUTUYECKUE U
HEKAaTATUTUYECKHUEe, TOMOTCHHbIE M TeTepOTeHHBbIE) M Pa3HOBUIAHOCTH ((pepMeHTaTHBHBIE,
TOPEHUs, ITePU(PHUKAINN, KPEKHHTa, PUPOPMHUHTA) PEaKIHii B HEOPTraHUIECKON U OPTaHUIECKOM
XUMUH, TOJIUMEPBI, OMOJIOTHUECKU aKTUBHbBIC COSAMHECHHUS,

2) GvlsiGIeHUe B3AUMOCEA3U XUMUYECKUX NOHAmMuULl JUIS OOBSICHEHHS COCTaBa, CTPOCHHS,
CBOICTB OT/ACNBHBIX XUMUYECKUX OOBEKTOB U SIBJICHHUIA;

3) npumenenue OCHOBHbIX NOJONCEHUL XUMUYECKUX MeOopuil. TEOPUU CTPOCHHUS aToMa U
XUMUYecKon cBs3u, Ilepmonnueckoro 3akoHa u Ilepuoanyeckoil CUCTEMbl XHMHYECKUX
anemeHToB [[. 1. MenzeneeBa, TEOpUHU IIEKTPOIUTUYECKON AUCCOLMALNH, IPOTOHHON TEOPHH,
TEOPUH CTPOEHUSI OPraHUYECKUX COCIMHEHUM, 3aKOHOMEPHOCTEH XMMHUYECKON KUHETUKH — IS
aHaJIM3a COCTaBa, CTPOCHUS U CBOWCTB BEIIECTB U IPOTEKAHNUS XUMUYECKUX PEaKIIUil;

4) ymenue knaccuguyupoéams HEOPTAaHUYECKHE U OPraHMYECKHE BEIIECTBA 10
Pa3IUYHBIM OCHOBAHUSIM;

5) ycmanoenenue  63aumoceszeil.  MEXKIY ~ COCTAaBOM, CTPOEHHEM, CBOWCTBaMH,
MPAKTUYECKUM IPUMEHEHUEM U TIOJyYEeHHEM Ba)KHEUIINX BELIECTB;

6) smanue ocnoe Xxumuueckou HoMeHKAamypvl (TPUBHAIBHON M MEXIyHApOIHON) H
YMEHME Ha3BaTh HEOPraHMUECKHE U OpraHMYECKHUe COeTUHEHUS 10 (opMylie U Ha00OopoT;

7) onpedenenue: BaJICHTHOCTH, CTCIICHH OKHUCICHUS XMMHUYECKHX DIICMEHTOB, 3apsOB
MOHOB; BHJIOB XMUMHYECKHMX CBS3€ii B COEIMHEHUSX M TUIOB KPUCTALIMYECKHX PEIIETOK;
IIPOCTPAHCTBEHHOTO CTPOEHMSI MOJIEKYJ; THUIIAa THAPOJIM3a W XapakTepa Cpenbl BOIHBIX
pacTBOpPOB  COJIeH; OKHUCIUTENs M BOCCTAHOBUTEINS; OKHCIEHUS U  BOCCTAHOBJICHUS;
IIPUHAUIEKHOCTH BEIIECTB K Ppa3IMYHBIM KJIacCaM HEOPraHWYEeCKMX M OpPraHuYecKHX
COEIMHEHUI1; TOMOJIOTOB U M30MEPOB; TUIIOB, BU/IOB U PA3HOBUIHOCTEN XMMUUYECKUX PEAKIIUI B
HEOPraHUYECKOM U OpraHM4eCcKON XUMUU

8) ymenue xapakmepuzosams: S-, P- 1 0-371€MEHTHI TI0 WX TOJNOKeHUIO B [leproandeckoit
cucreme J[.M. MenneneeBa; o0imue XMMHUYECKHE CBOICTBAa MPOCTBIX BEIIECTB — METAIJIOB U
HEMETAJJIOB; XMMHUYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB HEOPraHMYECKUX U OpPraHMYeCKHX
COEJMHEHUH B IJIaHEe 00Iero, 0COOEHHOTO U €AMHUYHOTO;

9) obwsacHenue: 3aBUCUMOCTH CBOMCTB XMMHYECKHX DJICMEHTOB M HX COCIAMHEHHH OT
nonoxkeHus anementa B Ilepuonnueckon cucreme .M. Menaeneesa; npupoasl XUMUYECKON
CBs3M  (MOHHOW, KOBAJICHTHOW, METAJUIMYECKOW, BOJOPOJHON); 3aBUCHMOCTH CBOMCTB
HEOPraHMYECKNUX M OPraHMUYECKUX BEIIECTB OT UX COCTAaBAa U CTPOEHUS; CYIIHOCTH M3YyYEHHBIX
BUJIOB XMUMHYECKHMX peakUui: HIEKTPOJUTHUYECKON JMCCOLMALMM, HOHHOTO OOMeHa,
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX; BIUSHUS Pa3IMUHBIX (PAaKTOPOB HA CKOPOCTh XMMUYECKOMH
peaKuy U Ha CMELIEHNEe XUMHUYECKOI0 PABHOBECHS; MEXaHU3MOB MTPOTEKAHUS PEAKIUI MEXIy
OpPraHMYECKUMHU U HEOPTAaHUYECKUMU BEIIECTBAMH;

10) yMmeHue: COCTaBISATh YypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pPEaKIHUil C
MIOMOIIIBI0 METOJIa SJIEKTPOHHOTO OajlaHca; MPOBOAUThH PACUETHI M0 XMMUYECKUM (popmynam U
YpaBHEHUSM; TIPOBOIUTH XUMUYCCKUN IKCTIEPUMEHT (J1a0OpaTOpHBIC U MPAKTHUECKHE PaOOTHI) €
coOmoieHreM TpeOOBaHUK K IMpaBUJIaM TEXHHKH OE30MAacHOCTH MpU paboTe B XUMHUYECKOM
kabunere (1abopaTopun).



COJEPXAHMUE KYPCA

Yriay0JieHHbIH YPOBEHb.
11 kaacc

Benymas unes xypca xumuu 11 kiacca — €IMHCTBO HEOPraHUYECKON M OpPraHUYECKOM
XMMHHA Ha OCHOBE OOLIHOCTH TOHSATHH, 3aKOHOB W TEOpHH, a TakkKe OOIMUX MOAXOIOB K
KJaccu(UKaluy OpraHNYeCKUX U HEOPraHWYECKUX BELIECTB M 3aKOHOMEPHOCTSAM MPOTEKAaHUs
XUMHYECKHX pEaKUud Mexay HUMHU. Takoe MOoCTpoeHue Kypca oOmel XUMHH TO3BOJISET
IIOJIBECTU y4alIUXcs K IOHUMAaHUIO0 MaTEPUAIILHOCTH U ITI03HABAEMOCTH €IMHOTO MUPA BEILECTB,
NPUYHH €r0 KPacoOYHOro MHOT000pasus, BCeoOwIel cBs3u siBIeHui. B cBoro ouepens, 3T0 gaer
BO3MO>KHOCTbh YYalllUMCsl HE TOJBKO JIYYIIE YCBOMUTb XMMHYECKOE COAEpKAHHE, HO U IOHATh
POJIb M MECTO XMMHUU B CUCTEME HayK O IPUPO/IE.

Takoe mocrpoeHue Kypca XMMHUM IIO3BOJISICT B IOJHON Mepe HCIOJIb30BaTh B OOy4EHHUU
ornepanuy MbIIUICHUS: aHajdUu3 M CUHTE3, CpPaBHEHUE W AaHAJOTUIO, CHUCTEMAaTU3alUI0 U
00o011IEHHE.

OBIIAA XM, 11 kinace

Ctpoenne atoma

AToM - cHnoXHas 4YacTHI a AToM — cioxHas yactuua. JlokazaTenbcTBa
CIIO)KHOCTH  CTPOEHHsI ~aTOMa: KaTOJAHbIE MW  PEHTTeHOBCKHWE Jy4d, ¢orodddekr,
paanoakTUBHOCTh. OTKpBITHE JJIEKTPOHA, MPOTOHA W HelTpoHa. Mojenu CTpoeHUs aroma
(Tomcona, Pesepdopna, bopa). Makpomup u wmukpomup. KBaHTOBO-MexaHWYecKHe
MPEJICTABICHUS O CTPOCHUU aTOMA.

CocTOossHHME PIEKTPOHOB B aToMe. HyKIOHB: IPOTOHBI U HEHTPOHBI.
Hyknuapl. M300apsl n  u3orombl. KBaHTOBO-MEXaHMUYECKHE NPEACTABICHUS O MPUPOE
anekTpoHa. [loHsTHE 00 AIEKTPOHHONM OpOUTAIH U JIEKTPOHHOM obOake. [IpaBuia 3amoaHeHUs
HHEPreTUYECKUX YpOBHEH U opOutaneil snekrpoHamu. I[IpuHIMOD MHUHUMyMa SHEpPrHH.
DNEeKTPOHHBIE KOHPUTYpAIIMU aTOMOB U MOHOB. OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS aTOMOB
Xpoma, Melu, cepedpa u JIp.

BaneHTHBE BO3MOXHOCTH aTOMOB XHUMHUYECKHUX DBIEMEHTOB.
BanentHble 35eKTpOHBI. BaleHTHbIE BO3MOKHOCTM aTOMOB XHMHUYECKHX DJIEMEHTOB,
00yCIIOBJIEHHbIE pa3IUYHbIMU (akTopaMu. CpaBHEHHE MOHSATHI «BAJIEHTHOCTb» U «CTENEHb
OKHCJICHUSD.

[lepmoagumueckuin 3akoH u llepmoagumueckas cucrtema
xumuuecknx 2nemMeHToB J M. MenngeneeBa MU cTpoOEeHHE aToOMa.
[Tpennocsuiku oTkpbiTHs Ilepuonnyeckoro 3akoHa. OTkpeiTHE 3akoHa. [lepBas hopmynupoBka
ITepuognueckoro 3akoHa. Ctpykrypa Ilepuoanueckoit cucrteMbl 31eMeHTOB. COBpEMEHHBbIE
NPEJICTaBICHUsT O XMMHUYECKOM 3iieMeHTe. Btopas ¢gopmynupoBka [lepumoaudeckoro 3akoHa.
[lepuoanueckas cucrtemMa M CTpoeHHE aToMa. PU3NYECKUI CMBICI MOPSIKOBOIO HOMeEpa
JJIeMEHTa, HOMEpPOB Tpymmbl U mnepuona. [lepuoguueckoe M3MEHEHUE CBOMCTB 3JIE€MEHTOB:
paguyca aToMa, JJIEKTPOOTPUUATENBHOCTH. [IpUYMHBI M3MEHEHMsSI METAIMYECKHX H
HEMETAJUTMYECKUX CBOWCTB 3JIEMEHTOB B TpyIINax M MEepuojax, B TOM 4YHCIE€ U B OOJBIIMX.
Tpetbst dopmynupoBka Ilepuoanyeckoro 3akoHa. 3HaueHue Illepumoguueckoro 3akoHa U
[Tepuoanueckoit cucTeMbl ISl pa3BUTHSI HAYKU M IIOHUMaHUS XUMUYECKOW KapTUHBI MUpA.

Jemoncrpauuu. ®orosdpdexr. Karonnsie myun (31€KTpOHHO-TyUYEBbIe TPYOKH), MOJEIN
AIIEKTPOHHBIX O0JNIakoB (opOuTanei) pasnuyHo Qopmbl. PasnuuHble BapuaHThl TaOJIHUILL
[Tepuoanueckoit cuctembl xumudeckux snemeHToB J[.M. MenneneeBa. OOpasubl MPOCTHIX
BEIIECTB, OKCUOB U THJIPOKCHJIOB 3JIEMEHTOB 3-TO MEepHo/ia U IEMOHCTPALUs UX CBOMCTB.

Crtpoenue BemecTBa. JlucnepcHbie CHCTEMBI.
XuMunuyeckasa CBsI3b. EnguWHasg mpupoaga XUMMHYECKOUN CBSA3HU
[ToHsiTHE O XWMHYECKOW CBSI3M KaK IMPOIECCe B3aMMOJICHCTBUS aTOMOB C 0Opa3oBaHHEM



MOJIEKYJI, HOHOB M paauKajaoB. Buabl xumuueckoi cBa3u. AMOpdHBIE U KpHUCTaNIMYECKUE
BemecTBa. MoHHas Xumudeckas CBsA3b. JIMIIOILHBIM MOMEHT CBS3M. (CBOMCTBA BEIICCTB C
MOHHOW KPUCTAJUTMYECKOM PEIIETKOM.

KoBanentnast cBsi3b. MeTo[ BaJIGHTHBIX CBsI3e B 0OOpa3OBaHWM KOBAJCHTHOW CBS3H.
DIIEKTPOOTPULIATENLHOCTh U PA3HOBUHOCTH KOBAJIEHTHOM CBSI3H 110 ’TOMY IIPU3HAKY: MOJSpHAs
u HenomsgpHas. Crnoco0 TepeKpblBaHHUs DJJICKTPOHHBIX opOuTaned u Kiaccudukanus
KOBAJICHTHBIX CBSA3€H 110 3TOMY IIPU3HAKY: G- U T-CBA3U. KpaTHOCTh KOBAJEHTHBIX CBS3€HM U UX
KJaccu(uKanusi Mo 3TOMY NPU3HAKY: OJMHApHAsA, IBOWHAs W T.A. MexaHU3Mbl 00pa3oBaHUs
KOBAJCHTHON CBsI3U: OOMCHHBIH M JIOHOPHO-AaKIENTOpHBIN. Kpucramimueckoe crpoeHue
BEIIECTB C TUM TUIIOM CBSI3U, UX (pU3HUeCcKHe CBOICTBA.

Mertammndeckas CBs3b U €e 0COOEHHOCTH. PU3MYECKUE CBOMCTBAa METANIOB KaK (DYHKIUS
METAJUIMYECKOU CBSI3U U METAJUIMYECKOW KPUCTAIIIMYECKON PEIIETKH.

Bomoponnass cBs3p M MexaHM3M ~ee  oOpazoBaHHs.  MEXMOJEKyJIspHas U
BHYTPUMOJIEKYJISIpHAsi BOJOPOAHBbIE CBA3U. (DU3MUECKUE CBOKCTBA BEUIECTB C BOJAOPOJHOMU
cBs3b10. buosiornueckast pojb BOJOPOJIHON CBSI3U B OpraHU3aIlui CTPYKTYP OUOIIOIMMEPOB.

l'mOpunuszauusa opburaneil u reoMeTpus MoIeKky Teopus
ruOpumu3anun. TUnel THOPUAN3AUHN AIIEKTPOHHBIX OpOUTANIEH U TEOMETPHUSl OPTraHUYECKUX U
HEOPraHUYECKUX MOJIEKYII.

Teopus cTpoeHUd XUMHUUECKHUX COE€aUHEHHU W [Ipeanoceuiku
CO3JJaHUsI TEOPUM CTPOCHHUS XHMHMUYECKHUX COEAUHEHUHM, Cbe3l] €CTECTBOMUCHBITATENEH B T.
[Hmnefiepe. JluunoctHele kauectBa A.M. byriepoBa. OCHOBHBIE TOJOXKEHHUS TEOPUU
XUMUYECKOTO CTPOEHUSI OPraHMYECKUX COCJUHEHUH M COBPEMEHHOW TEOPUU CTPOCHHUS.
W3omepust B opraHndeckoil Xumuu. BzanMHoe BiMSHHE aTOMOB B MOJIEKYJIaX OpPraHUYECKUX U
HEOPraHUYECKHUX BEIECTB.

OcHOBHbIE HaIlpaBJIEHUS Ppa3BUTHUSI TEOPUU CTPOCHUS OPraHUYECKUX COEIMHEHUMN
(3aBUCUMOCTh CBOMCTB BEIIECTB HE TOJBKO OT XMMHYECKOro, HO M OT HMX JJIEKTPOHHOTO H
IIPOCTPAHCTBEHHOTO CTPOCHHUS). WMHIyKIMOHHBIN u ME30MEpHBII 3¢ (DEeKThI.
CrepeoperyisipHOCTb.

JluanekTUYecKHUEe OCHOBB OOMHOCTHU JABYX BEIAYUHUX TEOpPHUH
X U M ¥ u. Jlnanektudeckue ocHoBbI oOirHOCTH [lepuoanueckoro 3akona JI.M1. Menzaeneesa u
teopun crpoeHust A.M. BytinepoBa B craHoBieHUU (paOOTHI MPEIIIECTBEHHUKOB, HAKOIJICHUE
(bakTOB, yyacTue B cbhe3J/laX, pyCCKUH MEHTAJINTET), Npe/icKa3aHuu (HoBble aneMeHThl — Ga, Se,
Ge 1 HOBBIE BENIeCTBA — U30MEPHI) U PA3BUTUH (TpH HOPMYITHPOBKH).

[Tonumeps OoOpraHmuyeckKkHue MU Heopra"uwudueckue. [lorumepst.
OcCHOBHbBIE TOHSTUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHH: «MOHOMEp», «IOJIUMEDPY,
«MaKpOMOJIEKYJIa», «CTPYKTYPHOE 3BEHO», «CTENEHb MOJIUMEPU3ALUNY», «MOJIEKYJsIpHas
Mmaccay. CrnocoObl MOJIy4YeHHs IMOJMMEPOB: pEaKUUu MOJIMMEpPU3ALUN U MOJMKOHICHCALINH.
CrpoeHre NOIMMEPOB: TeoMeTpuueckas (GopMa MaKpOMOJEKYJ, KpPUCTAUIMYHOCTh U
amMmop(HOCTb, cTepeoperyiasipHocTb. [lomumepsl opranuueckre W Heopranuyeckue. Kayayku.
[Tnactmaccel. Bosnokna. buomonumepsl: OenkM M HYKJIEHHOBBIE KHUCIOTHL. Heopranmueckue
MOJIUMEPBl aTOMHOTO CTPOEHUS (JJIOTPONHBIE MOAM(PUKALUU YIIIepoJa, KpPUCTAINYECKUN
KPEMHHUH, CeJIeH U TeJULyp LIETIOYEYHOTO CTPOCHHUS, TUOKCH]I KPEMHHS U JIP.) U MOJIEKYJIIPHOTO
CTpoeHHUS (cepa MmaacTuyeckas u ap.).

HucnepcHB e cucTe M bl Ydctele BenectBa U cMecu. Knaccugpukanus
XHMHYECKUX BemecTB no yucrore. CoctaB cmeceid. PactBopbl. PacTBOpHUMOCTH BEIECTB.
Knaccugukanuss pacTBOpOB B 3aBUCHMOCTH OT COCTOSIHHSL PAacTBOPEHHOTO BEIIECTBa
(MONeKysIpHbIE, MOJIEKYJISIPHO-UOHHBIE, HWOHHbIE). THUIBI PACTBOPOB MO COAEPKAHUIO
pacTBopeHHOro BeniecTBa. KoHLIEHTpanus pacTBOpPOB.

[Tonstue «aucnepcHas cucreMay. Kiaccuukanust TMCepCHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOr0 COCTOSTHHMSI TUCIIEPCHOHHOM cpelbl W JUCHepcHOM (a3bl, a Takke MO pa3sMepy
yactull. ['pyOonucnepcHble CUCTEMBI: SMYJIbCUU U CYCIIEH3UU.

PacuerHble 3a1aun. PacueTsr mo xumudeckum popmynam.
PaC‘IeTBI, CBSI3aHHBIC C MNOHATHUAMU «MacCCOBasi OJOJIA» U «06I:CMH3.}I J0JIs1» KOMIIOHCHTOB
cMecH. Beruncienrne MOJIIpHOM KOHIEHTPAILMKU pacTBOPOB.



JdemoHcTpauuu. Mojenn KpUCTAIMYECKUX PEIIETOK BEIIECTB C PA3JIMYHBIM THUIIOM
cBs3ed. Mozenu MoJIeKyJI pa3an4HoNd reoMeTpun. Mozenn KpUCTAIUIMYECKUX PEIIETOK anmasa u
rpaduta. Moaenu MOJEKYT U30MEPOB CTPYKTYPHOH M MPOCTPAHCTBEHHOM M30Mepuu. Mojaenu
KPUCTAIJIMYECKUX PELIETOK METa/uioB. Mojenu U3 BO3JIYLIHBIX MIapOB, OTpa)Karollue
IPOCTPAHCTBEHHOE pACIoONoXkeHne SP°-, Sp2-, SP-THOPHAHBIX OpOMTaneli B MOJIEKynax
OpraHMYECKUX U HEOPTraHMYECKHUX BEIIECTB.

Komnekuust mmactMacc u  BojIoKOH. OOpasiibl HEOPraHMYECKUX IOJIMMEPOB: CEpPbI
tactuyeckon, pochopa kpacHoro, kBapmia u ap. Moaenu monekyn 6enkos u JJHK. O6pasims

Pa3IMYHBIX CHCTEM C XKHUIKOH cpenoit. Koarymsmus. Cunepesuc. D dext Tunmamns.

JlabopaTopHble ONBITHI. 3HAKOMCTBO C KOJUICKUUSIMHU TMHILIEBBIX, MEIUIUHCKUX U
Ouosornueckux resuei u soei. [loaydenue komutongHOro pactopa xiaopuaa xesesa (I11).

XuMuueckue pe€aKkiun.

Knaccudpukanumsada XUMMHUYECKHUX pPEaKUUW B OpraHUYECKOH U
HEOpPraHMUYeCcKON XWuMHUHU. [loHATHE 0 XMUMUYECKON PEAKLIMHU, OTINYUE €€ OT SACPHON
peakuuu. AJUIOTPOIHbIE U MOIUMOp(HbBIE IPEBPALLCHUS BEILECTB.

Knaccudukanus peakuuii B HEOPraHUIECKON XUMHH TI0 YHCIY U COCTaBYy pearupyromnmx
BEILIECTB (Pa3/IoKeHus, COeTMHEHUs, 3aMEILCHHsI, OOMEHA).

Knaccupukanuss XUMHUECKUX pEaKIMd B OpPraHWYECKOW XUMHUH (TIPUCOSAMHEHUS,
3aMelleHus], OTIIEIICHHS, U30MEPHU3alUN).

Krnaccudukanus peaknuii mo TerioBomy 3¢ dekry, mo GpazoBoMy COCTaBy, IO yYaCTHIO
Katayiuzaropa. O6paTuMble U HEOOpAaTUMBbIE PEAKIIHH.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUU M peakuu, uAylmue ©0e3 H3MEHEHUs
CTEIICHEW OKUCIIEHHS JIEMEHTOB. MEXMOJIEKYJIPHbIE U BHYTPUMOJIEKYJISIPHBIE OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE pEaKIUU. Peaknuum IucIponopuuoHUpOBaHMs. MeToabl COCTaBICHUS
OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMNA: METO/1 2JIEKTPOHHOI0 OajaHca.

OcCHOBHbIE TOHSATHS XUMHUYECKOH TepMOAUHAMHUKHU. TernoBoil 3¢hdeKkT Xumuueckoin
peakuuu. 3akoH 'ecca u ciencTBus u3 Hero. TeruioTra (3HTanbNMsA) 0Opa30BaHUS BEILECTBA.
TepMOXUMHUYECKUE paCcUETHI.

ITonatue sHTponuu. Bropoe Hawano TtepmoauHamuku. CBoboaHas sHeprus I'n6bOca.
PacueTsl caMmOnpon3BOJIBHOTO MPOTEKAHUS XUMUYECKON pEaKIUU.

CkopocTh XMMHUHYECKHUX peakiui [IpeaMer XUMHUUECKON KUHETHKH.
ITonsiTHEe CKOpPOCTH XMMHYECKOM peaknuu. KuHeTmdeckoe ypaBHEHHE PEakUMHM M KOHCTaHTa
CKOpPOCTH XMMHYECKOM peakuuu. DakTopbl, BIAMAIOIIAE HA CKOPOCTh XMMHMYECKOW peaKkIuu
(mpupojga  pearupyrollMX  BEIIECTB,  KOHIIEHTpalus,  TeMIeparypa,  I[OBEPXHOCTh
COIIPUKOCHOBEHUS BEILIECTB).

[lonsaTne o KatasM3aTopax M KaTaju3e. [OMOTEHHBII M TE€TEPOreHHBIM KaTaJlus3.
DepMEHTHI.

O6paTuMOCTh XUMHUUYECKUX peakKnuil. XUMHUYECKOE paBHOBECHE.
OOpaTtuMble XUMHYECKHE peaklMH, W3MeHeHue sHepruu [nbbca B oOpatuMom mporecce.
XWMHYECKOE pPABHOBECHME M €ro JIWHAMHU4YeCKMil Xxapakrtep. KoHCTaHTa XUMHYECKOro
paBHoBecus. [Tpunnun Jle [llarense. Cmemenne XUMUYECKOTO PABHOBECHS.

ONEeKTPOAUTHUUYECKAsA AHUCCOILHUAIHU . DISKTPOIUTHI U HEITEKTPOJIUTHI.
DNEeKTPOIUTHUECKAs AUCCOLMALNSA, MEXAaHU3M JIUCCOLMALIMKA BEUIECTB C PA3JIMYHBIMU BHIAMHU
cBsa3u. CuibHble M ciabble 37eKTpoiauThl. CTENeHb AUCCOIMAlMM M €€ 3aBUCHUMOCTh OT
pasnnyHbIX (akTopoB. MonHoe npousBenenue Boabl. [lonstue pH. BogopoaHslit mokasarens.

I'u o p o nu 3. 'uaponus kak oOMeHHBIN Tporecc. OOpaTUMBI U HeoOpaTUMBIN THIPOIU3
OpPraHMYECKUX U HEOpPraHW4eCKUX BewecTB. l'maponus comeil. ['maponus opraHudeckux
COCIMHCHUN KaKk XWMHUYeckas OcHoBa oOMeHa BemiecTB. [uaponuz ATd kak ocHoBa
HHEPreTHYECKOro OOMEHa B JKMBBIX OpraHM3Max. YCHWIEHHE M IMOJAaBJICHUE OOpaTHMOTo
TUAPOJIN3A.



Pacuernble 3amaum. Pacuerbl 1O TEPMOXMMHUYECKHM YpaBHEHUsSM. BpruucieHue
TEII0BOTO 3(deKTa peakiuu Mo TEIIoTe 00pa30BaHUS PEaruPYIONINX BEIIECTB U MPOAYKTOB
peakuuu. Omnpenenenue pH pacTBopa 3amaHHON MOJSPHOM KOHIEHTpamuu. Pacuer cpenneit
CKOPOCTH  pEaKIMu MO0 KOHIEHTpalUsM pearupyromux BelIECTB. BpluucieHus ¢
MCIIOJIb30BAaHUEM IOHSATHS «TeMIIepaTypHbId Kod(DPHUIMEHT cKopocTH peakuuny. Haxoxnenue
KOHCTAHThI PABHOBECHSI PEAKLIMH MO PABHOBECHBIM KOHIICHTPALIUSIM U OINPEEICHUE UCXOTHBIX
KOHIEHTpAIUI BEIIECTB.

JleMoHCcTpanuu. AJIOTPONHBIE TpeBpamieHus cepbl u (ocdopa. Peakuuum, uaymme c
oOpa3oBaHueM rasza, ocajgka WId BoJbl. OKHUCINUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIMU B
HEOPraHMYECKOW XUMUU (B3aUMOJICHCTBHE IIMHKA C PACTBOPAMHU COJITHOM KHCJIOTHI U CyJbdara
Meru (11)). OKucIMTENIPHO-BOCCTAHOBUTEIBHBIC PEAKIIMU B OPraHUYECKON XUMHH (OKHCIICHHE
albJeruaa B KapOOHOBYIO KHUCIOTY — pPEaKIHs «CepeOpsSHOro 3epKana» WIM peakius ¢
ruapokcuaom  wmeau (1), okucneHue oJTaHONmAa Ha MEJHOM Karanuzarope). M3yuenue
3aBUCUMOCTH CKOPOCTM XHUMHYECKOW pEaKIUM OT KOHILIEHTpAalMM BEILIECTB, TEMIIEpaTypbl
(B3aMMO/IEHCTBUE THOCYJIb(aTa HATPHUSI C CEPHOM KUCIIOTOM), MOBEPXHOCTH CONPUKOCHOBEHUS
BEULIECTB (B3aUMOJICHCTBUE COJIIHOM KHUCJIOTHI C TpaHyjJdaMH M IOPOLIKAMM AJIOMUHUSA WU
uHka). [IpoBeeHMe KaTaJIUTHUECKUX PEAKLUUH pas3sioKeHUs MEepOoKCUAa BOJOpOJA, TOPEHUs
caxapa, B3auMOJEHCTBHE HoJa 1 amoMuHMA. Koppo3us Keiie3a B BOIHOHU Cpesie ¢ ypOTPOIIMHOM
u 0e3 Hero. HabmroeHne cMerieHuss XMMU4eCKOIo paBHOBECHUS B CUCTEME.

CpaBHeHHE 3JIEKTPOIPOBOJHOCTH PACTBOPOB 3JIEKTPONIUTOB. (CMEIlEHUE paBHOBECHS
JUCCOLMALMU CNa0bIX KUCJIOT. MHIMKATOpbl M HM3MEHEHHE MX OKPACKU B DPA3HBIX cpenax.
HoHHBIE peakuuu U YCIOBHUS MX MPOTEKaHUs. | uaponn3 kapOOHATOB, CyIb()aTOB M CUIMKATOB
IIENIOYHBIX MeTaiuioB, HuTpata cBuHia (I) wmm nuHka, xmopuaa ammoHus. CEpHOKHCIBIA U
(epMEeHTaTUBHBIN T'UAPOIIN3 YTIEBOIOB.

JlaGopaTopHbie onbIThI. Pa3noxkeHue nmepokcuaa Bogopoa ¢ momoribio okcuaa meau (11)
M Karanasbl. 3HaKOMCTBO ¢ Kosutekiuedn CMC, comepxkammx sH3uMBL Peakiuu, uaynme c
00pa3oBaHMEM OcCajika, ra3a WIM BOJBI JJISI OPTAHMYECKUX M HEOPTaHHMUYECKHUX DJIEKTPOJIUTOB.
Pasnuunble cnydam rtuaponmsza cosieid. HccnegoBaHue cpenbl pacTBOPOB € MTOMOIIBEO
WHIUKATOPHOU Oymaru.

IIpakTnueckas padora Ne 1. CkopocTb XUMHUYECKHUX peaKIiil. XUMHUYECKOE PaBHOBECHE.
IIpakTnyeckas padora Ne 2. Pemenue sKCiepuMEHTaNIBHBIX 3a/1a4 110 TeMe «[ uaposnns».

BemecrBa u ux cBoiicTBa

Knaccudukanus HeopraHumuecKkuXx BellecTB. Beuecrsa nmpocteie u
cinoxHble. braropoansie razpl. CpaBHUTENbHAS XapaKTEPUCTHKA ITPOCTHIX BELIECTB: METAJIJIOB U
HEMETAJJIOB, OTHOCHUTEIBHOCTh 3TOM Kiaccuukanuu. CroxxkHble BellecTBa: OWHapHbBIE
COeMHEHUS (OKCHU/IbI, TaJIOTeHUIbI, CYIbGUABI U T.J.), THAPOKCUBI, COJIH.

[ToHsITHE O KOMIUIEKCHOM COEAMHEHHH.

JIOHOPHO-aKIENITOPHOE ~ B3aMMOJICHCTBHE  KOMIUIEKCOOOpa3zoBaTreilel M JIMTaHJOB.
KoopaunanonHoe uucino KoMmIjiekcooOpasoBarens. BHyTpeHHsis u  BHemHss cdepa
KOMILIEKCOB.

Juccounaius KOMIUIEKCHBIX CO€QWHEHWH. [IpuMeHeHue KOMIUIEKCHBIX COEAMHEHHUN B
XUMHYECKOM aHaJIN3€ U B IPOMBILUIEHHOCTH, UX POJIb B IPUPOJIE.

Knaccudpurkanmus opraHmyeckKkux BemecTB. Kraccupukarmus
OpPraHMYECKHUX BELIECTB 110 CTPOEHUIO YIVIEPOJHOM LENM (AUMKINYECKHE M IMKIMYECKUE,
HACBILIICHHbIE M HEHACBIIICHHbIE, KapOOLMKINYECKHE M TeTePOLMKINYECKHUEe, apOMaTUYECKUe
YIJIEBOAOPOABI). YTIIEBOIOPO/IbI (aJIKaHbl, aNKEeHbI, aIKUHBI, [IMKJIOAJTKAHbI, aJIKaIUCHbI, apEHBI,
raJIOTeHONPOU3BOHbIE  YIIIeBOAOPOAOB). DyHKUIMOHAIBbHBIE Tpynmbl  (TUAPOKCHIIbHASA,
KapOOHMIIbHASA, KapOOKCHIIbHAs, HUTPOTPYINA, aMHHOTPYIINA) U Kiaccu(UKalus BEIIECTB IO
3TOMY NPU3HAKY.



M e T anns. llonoxenue meramioB B [lepuoamyeckoi cucreme J[. . Menneneena.
OCOoOeHHOCTH CTPOCHHUSI aTOMOB U KpUCTauIoB. [lonmumopdusm. Obume usnyeckue cBoiicTa
MeTaiI0B. PeppOMAarHeTUKH, TapaMarHeTUKU U JUaMarHETUKH.

DNEKTPOXUMHYECKUN psijl HanpsKeHU MeTauioB. CTaHIapTHBINA BOJOPOAHBIN AJIEKTPOL.
CranpapTHble 3JIEKTPOAHbIE MOTeHUUanbl. OOLMEe XUMUYECKHE CBOMCTBA METAJUIOB!
B3aMMOJICHCTBHE C HEMETaJIaMH, BOJOW, OMHAPHBIMH COCIWHEHHSMH, KUCIOTAMH, COJISIMH.
B3anmoneincTBue HEKOTOPBIX METaUIOB C PAacTBOPAMH LIesIoved. B3anmonencTBHE aKTHUBHBIX
METaJUIOB C OPraHUYECKHMMHU coeluHeHHIMU. OCOOCHHOCTH peaklUil METajsioB C a30THOH U
KOHLICHTPUPOBAHHOM CEPHOM KHUCIIOTOM.

Kopposus mertaununoB. [loirue koppo3un. Xumudeckas ¥ JIEKTPOXUMHUYECKAS
KOppO3usl ¥ CIIOCOOBI 3aIUTHl METAJNIOB OT KOPPO3UHU.

OOmue cnocoOb HNOJNYyYEeHHUS MeTaluaoB Merauibl B IpUpose.
OcHOBHBIE ~ CITOCOOBI  TMOJYYEHHUS  METAIOB  (MUPOMETATYpPIUs, THIPOMETAIUIYpPIHUs,
3JIEKTPOMETAILTYPIHS).

DNEeKTpOoan3 Kak OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIM Mpolecc. DIEKTPOJIU3 PAcIlIaBOB
JJIEKTPOJIUTOB.  DJIEKTPOJIN3  PAacCTBOPOB  JJIEKTPOJIUTOB C HHEPTHBIMM M aKTHBHBIMU
aneKTpoaMu. Vcrionb30BaHue 3IEKTPOIIN3a B IIPOMBIIUIEHHOCTH.

MeTtTanns TJIaBHBX NDOATPpYINIL [Ilenounble MeTaLIbI, OOLIAs
XapaKkTepUCTUKA Ha OCHOBE MoJokeHUs B Ilepumonmueckonr cucreme snementoB JI.H.
MenneneeBa u cTpoeHuss aroMoB. llomydenue, Qusnueckue U XHMMHYECKHE CBOMCTBA,
IIPUMEHEHNE LICIIOYHBIX METAJUIOB U UX COCAUHEHUN. bepuiumid, MarHui, MeJI04HO3EMENIbHBIC
MeTaJulbl, UX O0Ollas XapakTEepUCTHKAa Ha OCHOBE MosiokeHUs B Ilepuoguueckoil cucreme
anementoB JI.M. MenneneeBa u crpoeHusi aroMoB. [lomyuenue, ¢usmueckue M XUMHUYECKHE
CBOICTBa, IPUMEHEHHUE ILEJIOYHO3EMENIBHBIX METANIOB W HUX COCJUHEHMH. AJIIOMUHHH,
CTpOEeHHE aToma, (pU3n4ecKre U XMMUUECKHUE CBOMCTBA, MTOJIyY€HUE U IPUMEHEHHE.

Metanansl mMOoOGOYHB X HOJATpPYH N XapakKTepUCTUKA METAINIOB NOOOYHBIX
HNOATPYINII IO MX mnonoxeHuto B Ilepumonnueckon cucreme [I.JMI. MeHneneeBa u CTpOECHHIO
aTOMOB.

Menp: Qusnyecknue U XMMHUYECKHE CBOMCTBA, IMOJydye€HUE M IMpUMEHEeHHe. Baxueimue
COEIMHEHUS MEIN.

duznyeckue 1 XUMUYECKUE CBOMCTBA, MOIyY€HNE U IPUMEHEHHE IMHKA. XapaKTepUCTUKa
BO)XHEHIINX COeIMHEHNH (OKCHIa U THAPOKCH/IA LINHKA).

OuU3NYECKUE U XUMUYECKHE CBOMCTBA, ITOJYYECHHE U MPUMEHEHHE XpoMa. XapaKTepUCTHKA
BaXKHEHWIMX coeauHeHnid (okcuma W ruapokcuaa xpoma (l1), auxpomaToB M XpomaroB
HIEJIOYHBIX MeTalI0B). OCOOEHHOCTH BOCCTAHOBIIEHUS JAMXPOMATOB B 3aBHCHUMOCTH OT Cpebl
pacTBOpPOB.

dusnyeckue U XMMHYECKHE CBOMCTBA, MOJyYe€HHWE U NPUMEHEHHE MapraHia.
XapakTepuCTUKa BaKHEHIINX COETUHEHMH: OKCHUIOB, THJPOKCHAOB, cosieil. OcoOeHHOCTH
BOCCTAaHOBJICHUS IEPMAHTAHATOB B 3aBUCHUMOCTH OT CPE/Ibl pAaCTBOPOB.

HewMmeTanns. Ilonoxenue nemerainos B [lepuoanueckoii cucreme .M. Menneneesa.
Oco0eHHOCTH CTPOEHUS aTOMOB M KPUCTAJIOB. AJUIOTPOIUSL.

bnaropoansie rassl.

OxucnauTenbHble 1 BOCCTAHOBUTENbHbIE CBOWCTBAa HeMeTaioB. OOIas xapaKTepUCTHKA
BOJIOPOJIHBIX CO€IMHEHUN HemeTamioB. OOImias XapakTepUCTHKAa OKCHJIOB U THJIPOKCHIOB
HEMETaJUIOB.

I'amorensl. CTpoeHue aTOMOB TaJOre€HOB, X CpPaBHUTEIbHAs XapakTepucTuka. CBolicTBa
IPOCTBIX BEIIECTB, 00pa30BaHHBIX rajoreHamMu. OKUCIHUTEIbHBIE CBOMCTBA TaJIOI€HOB.
["anmoreHoBoOpOIbI, UX CBOMCTBA, CPAaBHUTEIbHAS XapaKTEPUCTHKA. XJIOP M €ro COEAUHEHMS,
HaxOXKJICHHE B NPHUPOJAE, IOJY4EHHE, CBOWCTBA, IMPUMEHEHHE. XJIOPOBOJOPOJI M COJSHAs
KHCI0Ta. XJIOPUJIBL.

XanbkoreHnsl. HaxoxaeHuwe KuciIopoja W Ceppl B INPUPOAE, IMOJIY4YEHHE HUX B
INPOMBIIIICHHOCTH M J1abopaTtopuu. CBoMCTBa KHCIOPOAA M CEephl: AIOTPONHsS U (hu3ndecKue
CBOMCTBA AJUIOTPONHBIX MOAM(DUKALMN; OKHCIMTEIbHBIE CBOICTBA KHCIOpOJAa M CEpbl B
peakuusax C MpOCThIMM BellecTBaMU. BoccTaHoBUTENbHBIE CBOMcTBa cepbl. OKucieHue
KHCJIOPOJIOM CJIOKHBIX BeIlecTB. OKHCIUTENBHBIE CBOKWCTBA 030HA. lIpuMeHeHne kucinopona u



o30Ha. lIpumenenue cepsl. CepoBOAOPOXA, HAXOXKIECHHWE B IPUPOJE, IOIYYEHHE, CTPOCHHE
MOJIEKYJIbl M CBOMCTBA: (puznyeckue n xumuueckue. CepoBOAOPOAHAS KUCIOTA M CYIb(UIBIL.
Oxkcup cepsl (IV), ero cBoiictBa. CepHucras kuciora u ee coiau. CepHas KUcIoTa: GU3NIECKUe
XUMHUYECKHE CBOWCTBA (OKHCIUTENbHBIE U OOMeHHbIe). [IpuMmeHneHnue cepHoil kuciaotel. Conn
CEpPHOM KHUCIIOTBHI.

A3zot. Haxoxnenue B npupone, noiydeHue. CtpoeHue MoJekynbl. OKUCIUTENbHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBa a3oTa. IIpumeHeHue a3ora. AMMUAaK: NOJIy4EHHE, CTPOEHUE
MOJICKYJIbl, CBOMCTBAa (OCHOBHBIE, pPEAaKLIUU KOMIUIEKCOOOPa30BaHUsS, BOCCTAaHOBUTEIBHBIC,
OKHUCJIUTEIbHBIC, PEAKIMH C OpPraHMYECKMMHU BELIECTBAMH M yIJeKucibiM raszom). Comau
aMMOHHUsI M MX npuMeHeHne. OKCHIbl a30Ta, UX CTPOEHUE U CBOWCTBA. A30THas KHUCIOTA:
IIOJIy4eHHUE U CBOMCTBA. HUTpaThl, UX TEpMUYECKOE PA3IIOKEHUE.

®ochop. Haxoxaenne B mpupojae, moiaydeHue. AJUIOTponus U (uU3MUECKUE CBOMCTBa
Moudukanuii. OKUCINTENbHBIE CBOWCTBA (PEaKIMHU C METAUIaMH) U BOCCTAHOBUTEIIBHBIC
cBoiictBa (ocdopa (peakuuu ¢ rajoreHamMH, KHCIOPOJIOM, KOHIEHTPUPOBAHHOW CEpHOU U
a3oTHO kucioramu). Oxcun pocdopa (V). PochopHbIe KUCIOTH U UX COJIH.

VYrnepon. Haxoxnenue B npupoje. Annorpornus U Gu3ndeckre cBoMcTBa MoauduKanuii
(moBTOpeHue). XHMMHUYECKUE CBOWCTBA YIJIEPOJa: BOCCTAHOBUTENbHbIE (B3aUMOJICHCTBUE C
rajJjoreHamMu, KHCJIOPOJOM, Cepoi, a30ToM, Bojo#, okcumom memau (ll), KoHIIEHTpUpOBaHHOK
CEpHOI M a30THOM KHUCJIOTaMHU) U OKUCIIMTEIbHBIE (B3aUMOJIEHCTBUE C METalIaMU, BOJIOPOJIOM,
KpemHue™m, Oopom). Ilomydyenwe, cBOWcTBa W NPUMEHEHHE OKCUIOB Yyriepoja. YTolbHas
KHCJIOTA U €€ COJIU.

Kpemunii. HaxoxxneHue KpeMHHsI B IPUPOJIE U €r0 MOJyYeHUE. AJIJIOTPONUS U CBOMCTBA
QUIOTPONHBIX MoAU(UKAIMI KpeMHus. BoccraHoBuTeNbHbIE (peakUuu C TrajloreHamu,
KHCIIOPOJIOM, PACTBOpPaMH IIeNIoueil) W OKHUCIUTENbHbIE CBOMCTBa KpeMHHUS (peakiuu ¢
Mmetasamu). [Ipumenenne kpemuus. Okcua KpeMHUs, KpEMHHUEBAs! KUCIIOTa U €€ COJIH.

Kucnors oprammueckue U Heopraunwwuveckmue. Cocras,
KJIacCU(pUKalMsg W HOMEHKJIaTypa HEOPraHMYeCKUX M OpraHudyeckux kucior. [lomydenue
BOXHEHIINX OPraHUYECKUX M HEOPraHWYECKHUX KHUCIOT. XUMHUECKHE CBOMCTBa (peakuuu C
MeTaJlJIaMH, ¢ OKCHIaMU METaJlJIOB, C OCHOBAHUSIMHU, C COJIIMH, cO crupTamu). OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA KUCIOT. OCOOEHHOCTH CBOMCTB CEPHOI U a30THOM KHUCIIOT.

OcHoBaHuUSA OpraHmuyeckue U Heopraunwudueckue. Cocras,
KIaccu(UKalus, HOMEHKJIATypa HEOPTaHWYECKUX W OPraHu4ecKuX OcHOBaHH. OCHOBHBIE
CIOCOOBI MOJIyYEHUs THAPOKCHI0B METAIIOB (ILI€J04Yell — peaklUsIMU METAJUIOB U UX OKCHJIOB C
BOJIOM, HEpacCTBOPHMBIX OCHOBaHMH — peakiueid oOMmeHa). IlomydyeHue amMMumaka M aMHUHOB.
XUMHUYECKUE CBOMCTBA OCHOBAHUM: IENIOUeH (peakiMy C KUCIOTaMH, KUCJIOTHBIMUA OKCHJIAMH,
pacTBOpamMH COJIeH, C IPOCTBIMM BEUIECTBAMM, C TaJOMIONPOU3BOAHBIMHU YIJIEBOJOPOJOB,
dbeHosoM, KUpamu); HEPACTBOPUMBIX OCHOBAaHMM (pEakIWH C KUCIOTaMH, pPEaKIuu
Pa3I0KEHHUS).

AMpoTepHBE OpPraHUYECKHUE U HEOPTaHUYECKHUE COCTUHEHUS.
Crioco6b! onydeHus aM(poTepHbIX coeMHEeHUH (aM(OTEpHBIX OCHOBAaHUN U AMUHOKHCIIOT), UX
XHMHYECKHE CBOMCTBA.

'eneTnueckas CBSI3b MEXJAY KJacCaMM OPraHUMYECKHUX H
HEOpraHUMYeCKUX coOeaUuHeHH U [loHsarus «reneTudeckast CBsI3b» U «T€HETUUYECKUIN
psin». OCHOBHBIE MPU3HAKU I'€HETUYECKOTo psja. ['eHeTndyeckue psjabl METaioB (Ha MpUMepe
KaJIbIUS U JKeJe3a) U HEMETAJUIOB (Ha MpUMeEpe cepbl M KPEMHHUS) M IEPEXOTHOTO AJIeMeHTa (Ha
IpuMepe allOMHMHMS). ['eHeTudeckue psAapl U I'E€HETHUYECKas CBA3b B OPraHMYECKONM XHMMHH.
EnuncTBO MUpa BemecTs.

PacuyerHble 3agauu. Briuucienne maccbl UM o0beMa NMPOJYKTOB PEAKIMU 110 U3BECTHOM
Macce WIM 00BEMY HCXOJHOTO BEIIECTBA, COJEp)KALIero IMpUMECH. BblunMcieHne Macchl
HCXOJHOIO BEIIECTBA, €CIM H3BECTEH INPAKTHYECKUN BBIXOJ M MaccoBas €ro JOJs OT
TEOPETUYECKU BO3MOKHOIO. BhIUMCIEHUS 10 XMMUYECKUM YPABHEHUSAM PEAKLUN, €CIIU OJHO U3
pearupyomux BeIecTB JaHO B U30bITKe. Onpenenenne MojeKyIsspHOil (hopMyJibl BELECTBA 110
MacCOBBIM JIOJISIM 3J1eMeHTOB. OnpezienieHre MOJIEKYIIPHON (pOpMyIIbl ra3000pa3HOTO BELIECTBA
II0 M3BECTHOM OTHOCHUTENBHON IUIOTHOCTH M MAacCOBBIM JOJSAM dieMeHTOB. HaxoxneHue



MOJICKYJIApHON  (opmynbl  BemiecTBa 1o Macce  (00beMy)  TPOIAYKTOB  CrOpaHUS.
KoMOuHMpOBaHHBIE 3a1a4H.

Jemoncrpanun. Komneknus «Knaccudukaius HeopraHMYeCKHX BemiecTB». [lomydeHwne
KOMIUIEKCHBIX OpPraHMYECKUX W HEOPraHWYECKHUX COCOUHEHUU. JleMOHCTpauus Cyxux
kpuctaioruaparoB. Komnekmus — «Kmaccudukanust opraHudeckux —BemiecTB». Mojenu
KPUCTAJIMYECKUX pEelIeTOK MeTaioB. KoJulekiuss MeTauioB ¢ pa3HbIMH  (U3NYECKUMU
cBoicTBaMH. B3aumoielicTBie METaNIOB C HEMETaIaMU (LIMHKA C CEpOl, allOMUHUS C UOAOM),
C pacTBOpaMM KHUCIJIOT M 1ueioyeil. 'openne meTtanioB (LMHKa, Kejle3a, MarHusl B KUCIOPOJE).
B3aumoneiicTBue a30THOM W KOHIEHTPUPOBAHHOM CEpHOM KHUCIOT ¢ Meapto. Kopposus
METAJIJIOB B PA3JIMYHBIX YCJIOBUAX U METOBI 3alUThl OT Hee. Konnekuus pyn. Bocctanosnenue
menu u3 okcuaa meau (I) yrimem u BomopomoM. AnmroMuHoTepMus. B3aumoseiicteue cynbdara
menu (1) ¢ xenesom. CocTaBicHHE TajlbBAaHMYCCKHX OJIIEMEHTOB. DIIEKTPOJIM3 pacTBOpa
cynbdara meau (I1). OOpasupl MIETOYHBIX METALIOB. Peakius OKpaluBaHus IJIaMEHU COJISIMU
MIEJIOYHBIX METauioB. B3ammopeiicTBue nutus M HaTpusi ¢ Boaoi. OOpasmsl meramwioB |IA
rpynmsl. BzaumopeiictBue Kajiblus ¢ BOJOW. ['opeHre MarHus B BOJE€ U TBEPJIOM YTIIEKHCIIOM
raze. KauecTBeHHble peakuMM Ha KaTHOHBI MarHus, Kanpuus, Oapus. Ilepexon xpomara B
auxpoMaT W oOpatHo. IlomydeHwe W wWccienoBaHue CBOMCTB ruapokcuaa xpoma (I11).
OxucnuTenbHble CBOICTBA JIuXpomaTa Kaiuus. Mopenn KpUCTAJUIMUECKUX pEIHIeTOK HOJa,
anmasa, rpaduta. B3pbeiB cmMecH Boaopoda ¢ KHCIOopoaoM (Tpemydero rasza). l'opeHue cepsl,
docdopa u yrisa B kucinoposae. ObecreunBanne OpOMHOHN (MOTHOI) BOABI STUICHOM. [ aoreHsl
(mpocteie BemecTBa). OKUCIUTETbHBIE CBOWCTBA XJIOPHOU BOJIbI. [lomyueHune consiHoi KUCTIOThI
u ee cBorcrBa. l[lonyuenne kucmopona. [lonydeHue OKCHIIOB FOPEHUEM IMPOCTBIX U CIOMKHBIX
BellecTB. B3aumopeiicTBue cepbl ¢ MeTaiamu (QIIOMHUHHEM, IIUHKOM, xkene3oMm). [lonydenue
CEpPOBOJIOPOZIa M CEPOBOJOPOJAHON KHCIIOTHI, JOKA3aTeIbCTBO HAIW4Ms CyiIb(UI-UOHA B
pactBope. CBolictBa cepHOM KucnoTbl. [lodyueHune u pas3nokeHUE XJOpUJa aMMOHUS.
[Mony4yenue okcuaa azota (IV) peaknueii B3auMOASHCTBUS MEIM ¢ KOHIIEHTPUPOBAHHOMN a30THOU
kucnoroit. Bzaumopeiicteue okcuaa asora (V) ¢ Bomoii. PasnoskeHne HUTpaTa HaTPHSI, TOPEHUE
yepHoro nopoxa. ['openue pocdopa, pactBopenue okcuaa Gocdopa (V) B BojJe U UCCIICTOBAHHE
MOJIYYEHHOTO pacTBOpa MHAMKATOpoM. Koinmekuuss mnpUpOAHBIX COEAMHEHUN yriepoja.
Kpucrammuueckne pemeTkd anmasa u  rpadpura.  Ajpcopbums okcuma aszora  (1V)
akTuBHpOBaHHBIM yrieMm. [lepexox kapOoHata B ruapokapOoHatr u obOpaTHo. Komnekiuu
MPUPOJTHBIX CHJIMKATOB W TPOAYKIIMH CUJIUKATHOW TMPOMBINUICHHOCTH. B3aumopeiicTeue
KOHIIEHTPUPOBAHHBIX a30THOW M CEPHOW KUCIOT, a TakKe pa30aBleHHOW a30THOW KUCIOTHI C
Menblo. B3auMopelcTBue amMMuaka ¢ XJOPOBOJOPOJIOM M BOoJOW. B3ammopelcTtBue pactBopa
TUAPOKCHUIA HATPUS ¢ aM(POTEPHBIM THAPOKCHIOM IIMHKA WU alIFOMUHHUS.

JlabopaTopHble onbIThl. O3HaKOMIIEHHE C OOpa3lamMH IpeacTaBUTENIeH pa3HBIX KJIACCOB
HEOPraHWYEeCKUX BellecTB. B3auMoaeiicTBUE MHOrOaTOMHBIX CIHPTOB U TJIOKO3bI C
demmaTOBOM KMAKOCTRIO. KauecTBenHble peakumm Ha woHel Fe?* m Fed'. Osmakommenme c
oOpa3liaMu TpelCcTaBUTENIeld pa3HBIX KIACCOB OPTraHWYECKUX BEIIeCTB. B3aummonelcTBue
METAJJIOB C PACTBOPAMM KHUCIIOT U cosieil. O3HaKOMIJIEHHE C KOJUIeKIMen pya. BzaumopeictBue
AQTIOMUHMS C PAaCTBOpPAMHM KUCIOT W mienoyeil. [lonydyenue U u3ydeHwe CBOMCTB THAPOKCHAA
amoMuHus. KauecTBEHHbIC peaklMu Ha KaTHOHBI Memu. Pasnoxenue ruapokcuaa memu (I1).
[lonyyenue u wucclieqoOBaHUE CBOMCTB THApPOKCHAAa LHMHKA. KadecTBeHHblE peakuuu Ha
rajgoreHua-uoHbl. O3HaKOMJIEHUE C KOJUIEKIMEN MPUPOIHBIX COEANHEHUN cephl. KauecTBeHHBbIE
peakiuu Ha cynbdun-, cynbhur- u cynbdar-anuonsl. KauecTBeHHast peakius Ha HOH aMMOHHSL.
KauectBennast peakuusi Ha ¢ocdar-anuoH. [lomyueHue yriekuciaoro rasza B3auMOJEHCTBHEM
MpamMopa C COJITHOM KHCIOTOM M HcciaedoBaHUE ero cBoilcTB. KauecTBeHHas peakiusi Ha
kapOoHaT-aHHOH. [lodydeHHe KpeMHHEBOMl KHCIOTHI B3aMMOJEMCTBHEM pacTBOpa CHUJIMKaTa
HaTpHsl C CUIIBHOW KUCIOTOM. PacTBOpeHne KpeMHUEBOM KUCIOTHI B LIEIOYH.

IIpakTnyeckas padora Ne 3. [lonydyeHne ra3oB U U3y4eHHE UX CBOWCTB.
IIpakTnyeckass padora Ne 4. PelnieHue 3KCIEpUMEHTAIbHBIX 3aJlad MO OPraHUYECKOM
XUMHUHU.



IIpakTuyeckas padora Ne 5. Pemenue skcrniepuMEHTaIbHBIX 337a4 110 HEOPTaHUYECKON
XUMUU.

IIpakTnyeckass padora Ne 6. CpaBHEHHE CBOWCTB HEOPraHUYECKUX W OPraHUYECKUX
COEMHECHUM.

IIpakTuyeckas padora Ne 7. ['enerndeckas CBsI3b MEXK]y KJIacCaMU HEOPraHUYECKUX U
OpraHUYECKHUX BEILIECTB.

Xumus u 001ecTBO

XUMHUSA U NDPOU3BOILCTB 0. XUMUYECKAs IPOMBIIUICHHOCTb. XUMHUYECKas
texHosoruss. CeIpbe  JUIsl  XMMHYECKOW IPOMBINUIEHHOCTH. Boga B XMMHMUYecKoOu
MPOMBIIUICHHOCTU. JHEPrus JJid XUMHYECKOTrO MPOU3BOACTBA. HayuHble NPUHIMIBI
XMMHUYECKOTIO MPOU3BOJACTBA. 3alllUTa OKPYXKAOIIEW Cpelbl U OXpaHa TPyAa IPU XUMUYECKOM
npousBojcTBe. IIpom3BoACTBO aMMMaka M MeTaHoJda B CpaBHEHUU. buortexHosorus.
HanoTexHomnorus.

XUMHUSL U cCeabCcKOE XO03sicTB 0. OCHOBHbIE HalpaBiICHUS XUMHU3ALNUN
CEJIbCKOTO XO3siicTBa. YA00peHus U ux Kiaccuduxamus. XUMHUYECKash MeIUopalus IOYB.
[Mectuuuab! u ux kiaccudukanus. XMMHU3alus >KHBOTHOBOICTBA.

XumMus U npoOGIAeMBbl OXpaHB OKpyXawmei cpenasb. OCHOBHbIC
(dakTOophl XHMHUYECKOTO 3arpsi3HEHUs OKpykatomiehd cpeabl. Oxpana armocdepbl, BOIHBIX
PECYpPCOB, 3€MEIIbHBIX PECYPCOB OT XMMUYECKOTO 3arpsi3HEHMUSL.

XUMUS MU MOBCEIHEBHAasd XMU3Hb 4Ye€loBeK a. JlekapcTtea. Moromue u
YUCTSIIME CpPEICTBA. XHMHYECKHME CpEICcTBAa THIHEHbl U KOCMETUKH. MexayHapoaHas
CUMBOJIMKA [0 YXOAY 3@ TEKCTHJIbHBIMH M3AEIUsAMU. MapKupoBKa Ha YIaKOBKaxX MUIIEBBIX
MPOJYKTOB U MH(POPMAIHS, KOTOPYIO OHa CUMBOJIU3UPYET.

JlabopaTopuble onbITbl. O3HaKOMJIEHHE C OOpa3llaMH CpeICTB OBITOBOM XHUMHUU H
JIEKapCTBEHHBIX IPENapaToB, U3y4€HUE MHCTPYKIMI K HUM IO IMPAaBWJIBHOMY M 0€30IacCHOMY
IpUMeHEHNI0. M3ydeHne MexXIyHapOoJIHON CUMBOJHMKHU IO YXOAY 3@ TEKCTWJIBHBIMU HU3IETUSIMU
Y MapKUPOBKU Ha YIAaKOBKaX MUIIEBBIX MPOIYKTOB.

JdemoncTpauuu. BuneodparmeHnTsl mo mpou3BOACTBY aMMHaka U MeTaHosna. Craiiasl u
Ipyrue BUIEOMaTepHallbl, WUIIOCTPUpYIOIKMe Ouo- W  HaHoTexHonoruu. Kommekuus
«Munepanbnbie ynoOpenus». Komnekuus mectuniuaoB. BuaeodparMeHTHI MO XUMHUYECKOU
MEJIHMOPAIIMU TT0YB ¥ XUMHU3AILIUY KUBOTHOBO/ICTBA. BumeopparMeHThI U Cllalf1bl SKOJIOTHYECKON
TeMaTuku. JlomamiHssi, aBTOMOOUIIbHAS allTEUKH U alTeyka XuMU4deckoro kabunera. Komnekius
MOIOIIUX U YUCTALIUX CPEACTB.



Kaner,apHo-TemaTuqecxoe nnaHnpoBaHue

ypokoB xumuun B 11 knacce (yrnyb6mneHHbIN YPOBEHb)

Ne
YpoKa

ama
(naan)

ama

(¢paxm)

Tema ypoka

HHomawinee
3a0anue

Ipume-
Yanus

Tema 1. Ctpoenue atoma (

9 yacoB)

1 Crpoenue aToma.

2 Crtpoenue aToMHOTO siipa. M30TONbI.
S nepHble peakiuu.

3 CocTosiHME AJIEKTPOHA B aTOME.
KBaHTOBBIE UKCIA.

4 CTpoeHue AIEKTPOHHBIX 000I0YCK
aTOMOB. DJIEKTPOHHBIE U JIEKTPOHHO-
rpadugeckue GopMyIIbI
(koH(UTYpanun).

5 BaneHTHbIE BO3MOXKHOCTH aTOMOB
XUMHUUYECKHX 3JIEMEHTOB.

6 Ortkpeitue .M. MenaeneeBbiM
Ilepuouueckoro 3aKkoHa.

7 [lepnonnueckuii 3aKOH U CTPOCHHE
aToMma.

8 3aBUCUMOCTb CBOMCTB 3JIEMEHTOB U
COEIMHEHUH OT UX MOJIOKEHHUS B
[Tepuoanueckoii cucreme. 3HaUeHHE
ITeproanyeckoro 3aKoHa.

9 KonTposbnas pa6ora Ne 1 o reme

((CTpOCHI/Ie aToMay$.

Tema 2. Ctpoenne BemecTBa. Jlucnepcubie cucrembl (15 yacoB)

10 XuMHYeckas CBA3b.

11 HonHas cBA3b.

12 KoBaseHTHas CBA3b.

13 Mertannuueckas CBA3b.

14 Bonopoanas cBs3b.

15 ITpocTpaHCTBEHHOE CTPOEHNE MOJIEKYIL.

16 Teopus CTpoeHUSI XUMHUYECKHUX
COCTUHEHUN.

17 OCHOBHBIE HaNpaBJIEHUS PA3BUTHUS
TEOPHH CTPOCHHUSI.

18 Cemunap «J/lnanekTuyeckrue OCHOBBI
OOIIHOCTH ABYX BEIYIIMX TEOPUI
XUMHI.

19 [TosnuMepsl opraHuyecKue u
HEOpraHUYEeCcKHeE.

20 ITosiuMepsl OpraHUyYECcKUue U




HCOPTraHNMYCCKHUC.

21 Yucrtele BelecTBa U cMeCH. PacTBOpEL.

22 [ToHsiTHE O TUCTIEPCHBIX CUCTEMAX, UX
KJ1accu(UKalus U 3HaUCHHUE.

23 O0o001IeHNe U CHCTeMAaTU3alus 3HAHUN
10 TeMe

24 KontpoabHasi padora Ne 2 o teme

«CtpoeHnue Beniectna. JlucnepcHeie
CHUCTEMBI M paCTBOPBIY.

Tema 3. Xumuueckue peakuuu (21 yac)

25 Knaccugukanus XauMIUeCKuX peakiui
10 YHUCIIY M COCTaBY PEarupyromux
BEIIIECTB M JPYTUM MPU3HAKAM.

26 Knaccudukanmss XaMUYECKUX peakInii
10 YHCITY ¥ COCTaBY PEarupyromnx
BEIIIECTB U JPYTUM NPU3HAKAM.

27 Krnaccudukanus XHMHYECKAX peaKiuii
10 U3MEHEHMIO CTeNEeHEeN OKUCIICHUs
aTOMOB.

28 Knaccudukanmss XaMUYECKHX peaKIui
110 U3MEHEHHIO CTETICHEH OKHUCIICHUS
aTOMOB.

29 TernoBbie 3¢ (eKTH ¥ TPUIUHBI
IPOTEKaHUS XUMUYECKUX PEaKIMH.

30 TernoBbie 3((HEKTH U TPUIUHBI
POTEKAHUS XUMUYECKUX PEaKIHH.

31 CKOpOCTh XUMHYECKON pEaKInu.

32 CKOpOCTbh XMMUUYECKON PEAKIINH.

33 Karanus u kaTanns3aTtopsl.

34 XHUMHYECKOE pAaBHOBECHE.

35 XHUMHUECKOE pAaBHOBECHE.

36 Pemenne pacueTHbIX 3a7ad.

37 IIpakTnyeckas padora Ne 1.
CKOpOCTh XUMUYECKUX PEAKIU.
XUMHUYECKOE PABHOBECHE.

38 DIEKTPOTUTHYCCKAST TUCCOITUAITHS.

39 CBoiicTBa pacTBOPOB IIEKTPOIIUTOB.

40 CBoiicTBa pacTBOPOB IIEKTPOIIUTOB.

41 I'maposnus.

42 [Muaponus.

43 IIpakTyeckas padora Ne 2.




Penienne skcriepMMEHTAIbHBIX 3a4a4
1o reme «I uaponusy»

44 0O00011eHre U cUCTEMaTU3ALNS 3HAHUI
10 TeMe «XUMHUYECKHE PEAKLIUN.
45 KonTpoubsnas pa6ora Ne 3 o reme

«XUMHYECKIE PCaKIum».

Tema 4. BemecTBa u ux cBoiicTBa (44 yaca)

46 Knaccugukanus HeopraHudeckux
BCIIICCTB.

47 Kiaccudukanmst HeOpraHm4ecKux
BeniecTB. KOMITJIEKCHBIE COeTMHEHUS
HEOPraHUYECKUE U OPTaHUYECKHUE.

48 Knaccudukanust opraHnueckux
BCIIICCTB.

49 OO0m1as XxapakTepUCTUKA METAIUIOB U UX
COeJIMHEHUI.

50 XUMHYECKUE CBOMCTBA METAJIOB.

51 XUMHYECKUE CBOMCTBA METAJIOB.

52 Koppo3zust meramios.

53 [Tony4yenne MeTaoB.

54 OnexTponan3. XUMHUYECKUE HCTOYHUKU
TOKA.

55 [IlenouHble METALITBI.

56 bepwnnuii, Marauit u
IeJI0YHO3EMETbHBIE METAJLTHI.

57 AJIOMUHHHN U €70 COeUHEHHUS.

58 Mertanisl ToOOUHBIX TOATpyMIL. Meab.

59 [uHK.

60 Xpowm.

61 Xpowm.

62 Mapraseri.

63 OO01mas XapakTepUCTHKA HEMETaNIOB U
HX COEAMHEHHM.

64 OO01mas XxapakTepUCTHKA HEMETANIOB U
UX COCAMHEHHI.

65 O01re XuMAYECKUE CBOMCTBA
HEMETAIIJIOB.

66 ["ayoreHsl ¥ X COCTMHEHUSL.




67

XanpKOreHbl — IIPOCTHIE BELIECTBA.

68 CoenuHeHHs CephI.

69 CoenuHeHHs CepBI.

70 A30T ¥ ero coeInHEeHUs.

71 A30T ¥ ero coeIuHEeHU.

72 dochop 1 ero CoeAMHCHHUS.

73 YTriiepoa ¥ €ro COeIMHCHUS.

74 Yraepoa u ero COeAMHEHHUS.

75 KpemHuii u ero coequHeHus.

76 O0600meHne U cucTeMaTU3alus 3HAaHUN
110 XUMUH JICMEHTOB.

77 KonTpoubnas padora Ne 4 «Xumus
HIIEMEHTOB

78 Kucnotel oprannueckue u
HEOpPraHUYECKUE.

79 OcHoBaHMsI OpraHMYECKHE U
HEOpraHMYECKHeE.

80 AMpoTepHble OpraHndecKre u
HEOPraHMYECKUE BEIIECTBA.

81 ['eneTnueckas cBsI3b MEXAY KJlacCaMU
OpPraHWYeCKHUX U HEOPTaHHUECKUX
COCIMHECHU.

82 ['eneTndeckast CBA3b MEXKIY KJIaCCaMH
OpPraHWYeCKHUX U HEOPraHMUECKUX
COCIMHECHM.

83 IIpakTnyeckas padora Ne 3.
[Tonmy4yenue ra3oB U U3y4EHHUE UX
CBOMCTB.

84 IIpakTuyeckas padora Ne 4.
Permenue skcriepruMeHTaIbHBIX 33/1a4
110 OPraHNYEeCKON XUMHH.

85 IIpakTnyeckas padora Ne S.
Pemrenue skcriepuMeHTaIBHBIX 3324
110 HEOPTaHMYECKOW XMMUHU.

86 IIpakTnyeckas padora Ne 6.
CpaBHEHHE CBOHCTB HEOPTaHUIECKHUX H
OpPraHUYECKHUX COeIMHEHUH.

87 IIpakTuyeckas padora Ne 7.
['eneTnueckas cBSI3b MEXAY KJIacCaMu
HEOPraHMYECKUX U OPraHUYECKUX
COCIMHECHU.

88 O00011eHre U cUCTEMAaTU3aLNS 3HAHUI

o TeMe «BelecTBa 1 UX CBOMCTBay.




89 KoutpoabHnas padora Ne 5 o teme

«BemecTBa 1 UX CBOHCTBAY
Tema 5. Xumusi u 001ecTBO (9 yacon)

90 XuMHS ¥ TPOU3BOJICTBO.

91 XuMHS ¥ TPOU3BOJICTBO.

92 XUMHS U CEJIbCKOE XO3SMCTBO.

93 XUMUS U CeNTbCKOE XO3HCTBO.

94 XuMus 1 IPOOIEMBbI OXPaHbI
OKPYKAIOIIEH CPEbl.

95 XuMHS ¥ TPOOJIEMBI OXPaHbI
OKPYKAIOIEH CPEbl.

96 XUMUS ¥ TOBCEAHEBHAS KU3Hb
YeIIOBEKa.

97 XUMUS ¥ TIOBCETHEBHAS )KU3Hb
YeJIoBeKa.

98 Kondepenuust «Posb xumMun B Moei
JKUZHID

99- PezepBHOE Bpems.

105




OCHAILEHHME YYEBHOI'O ITPOLIECCA

YMK «Xumus. YriayojaeHHbId ypoBeHb. 11 kiace»

1. Xumus. Yroyonennsiii ypoBenb. 11 kmacc. YueOnuk (aBtopsr O.C. T'abpuensn, I'.T.
JIeicosa). 400 c.

2. Metonuueckoe mocobue. Yrmyonennsii ypoBeHb. 11 kmace (aBroper O.C. INaGpuensH,
I'.T". JIeicoma). 160 c.

3.Kaura s yuwmrens. 11 xmacc. Yacte |. Ilocobue st yuuteneir (aBroper O.C.
["abpuensn, I'.I". JIsicoBa, A.I". Beenenckas). 320 c.

4, Knura ans yuwtens. 11 xmacc. Yacte Il. Ilocobmue nmns yumrenerr (aBroper O.C.
I"abpuensn, I'.I'. JIsicoBa, A.I'. Beenenckas). 320 c.

5. KonrponbHbie u npoBepounbie padoThl k yueObnuky O.C. I'abpuensna, I'.I". JIbicoBoi
«Xumus. Yrioyonenusiid ypoBenb. 11 kimace» (aBropsr O.C. IMabpuessin, JI.W. Acanosa). 160 c.

6. Kortponbabie pabotel k yueOHuky O.C. TI'abpuensna, I'.I'. JlbicoBoit «Xummus.
Yray6nennsiii yposens. 11 kinace» (aBtopsl O.C. 'abpuensn, JI.U. Acanosa). 96 c.

7. Xumudeckuili skcnepumeHT B 1mkoie. 11 kmacc (aBtopsl O.C. T'aGpuensu, U.T.
OctpoymoB). 208 c.

8. [Tocobue nmo xumuu s noarotoBku k EI'D (aBropet O.C. Nabpuensan, U.I'. Octpoymos,
C.A. Cnazaxos). 304 c.

NHOOPMALMOHHBIE CPEJICTBA

HHuTepHeT-pecypchbl HA PyCCKOM si3bIKe

1. http://www.alhimik.ru TIpencraBieHsl pyOpUKH: COBETHI AOUTYPUCHTY, YUUTEIIO
XUMHH, CIIPAaBOYHUK (O4YEHb Oouibllasi MoJ0OpKa TaOJIMIl U CIIPABOYHBIX MaTEpHUaJIOB), Becesas
XHMMHUS1, HOBOCTH, OJIUMITHA/IBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEJICHUN ).

2. http://www.hij.ru )KypHan «XuMusi 1 KHU3HBY» MOHITHO W 3aHUMATEIILHO PACCKA3bIBACT
000 BCEM MHTEPECHOM, YTO IIPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI JKHBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHBIH KypHAT «XUMHUKH U XUMUS,
B KOTOPOM TMIPEJCTABICHO MHOXECTBO OIBITOB N0 XHMHUH, 3aHUMATENbHOW WH(OpManuy,
TIO3BOJISIONICH YBJICUb YICHUKOB IKCIIEPUMEHTATBHON YaCThIO IPEIMETa.

4. http://c-books.narod.ru BeceBo3MoskHas muTeparypa 1o XMMHUH.

5. http://www.drofa-ventana.ru M3BecTHoe U31aTeNIbCTBO YUeOHOM auTepaTypbl. HOBUHKH
HAaYYHO-TIONMYJISIPHBIX M 3aHUMAaTEIbHBIX KHUT 110 XHMHUH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJNBHBIA TOPTaT  CO
CCBUTKaMH Ha 00pa3oBaTeIbHbIE CAUTHI 10 XUMHUH.

7. www.periodictable.ru CO6opHHK crareit 0 XUMHAYECKHX JIIEMEHTaX,
WIUTIOCTPUPOBAHHBIN SKCIEPUMEHTOM.



http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.drofa-ventana.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

[INTAHUPYEMBIE PE3VJIbTATBI OBYUEHUA

BrinyckHUK HA yriry0JIeHHOM YPOBHE HAYYHTCS:

- IOHUMAaTh XUMHUYECKYIO KAPTUHY MHUPA KAK COCTABHYIO YaCTh LIEJIOCTHON KapTUHBI MUPA;

- pacKpbIBaTh pOJb XMMUHU U XUMHUYECKOTO MPOU3BOJCTBA KAaK MPOU3BOJUTEIBLHON CHIIBI
COBPEMEHHOT0 00I1IeCTBa;

- opmyHpoBaTH 3HAYCHHE XUMUH U €€ TOCTHKEHUH B TIOBCETHEBHOM KU3HU YEIIOBEKA;

- YCTaHaBJIMBATh B3aUMOCBSI3U MEXKYy XUMUEU U JPYTMMHU €CTECTBEHHBIMU HAyKaMU;

- ¢opmynupoBats Ilepuogmueckmii 3axkon J[.MI. MeHneneeBa u 3aKOHOMEPHOCTH
W3MEHEHUH B CTPOSHUU U CBOMCTBAX XMMHYECKHUX DJIEMEHTOB M O0OPa30BAHHBIX MMH BEIIECTB Ha
ocHoBe [lepuoanueckoii cucreMsl kak rpaduyeckoro orodpaxenus [leproauueckoro 3akoHa;

- (hopMynHpOBATh OCHOBHBIE IMOJIOKCHHSI TEOPUU XUMHUYECKOTO CTPOCHHSI OPTaHHYECKUX
coequnennit A.M. BytiepoBa, packpblBaTh OCHOBHBIE HaIpaBJCHUSI ATOW YHHBEPCAIbHOU
TEOPUH — 3aBUCUMOCTH CBOWCTB BEIIECTB HE TOJIBKO OT XUMHUYECKOrO, HO TaKXE U OT
3JIEKTPOHHOTO M TMPOCTPAHCTBEHHOI'O CTPOCHMS W WUIKOCTPUPOBATH HX IIPUMEpaMu U3
OpraHNYECKON U HEOPraHUYECKON XUMMUH;

- apryMEHTHUPOBATh YHUBEPCAJIbHBIN XapakTep XMMUYECKUX MOHATHUMA, 3aKOHOB U TEOPHI
JUISE OOBSICHCHHSI COCTaBa, CTPOCHUS, CBOWCTB W 3aKOHOMEPHOCTEH OOBEKTOB (BEIECTB,
MaTepuasoB U MPOLECCOB) OPraHMUECKON 1 HEOPraHUYECKOW XUMHUU;

- XapakTepu3oBaTh S-, P- ¥ 0-37IeMEHTHI M0 X MOJOXKEeHHI0 B [leproauueckoll cucTteme
JI.1. MeHaeneena;

- KJIacCH(PUIMPOBATh XHUMHYCCKHE CBSI3M W KPUCTALTMYCCKUE PEIICTKH, OOBICHATH
MEXaHM3Mbl HUX O00pa3oBaHUs U JIOKa3blBaTh EAMHYI0 MPHUPOAY XHUMHUYECKUX CBs3e
(KOBaJICHTHOM, HOHHOM, METAJUTMYECKOM, BOJIOPOIHON );

- OOBSCHATH MPUUYMHBI MHOTO00pa3us BEIIECTB HA OCHOBE MPUPOJBI SBICHUI M30MEpUH,
TOMOJIOTHUH, aJUTOTPOTIHH;

- KJIaccu(pUIMpPOBaTh XUMUYECKUE PEAKIIMH B HEOPTAaHUYECKON M OPraHUYeCKOM XUMUU T10
pa3IUYHBIM OCHOBAHHUSM W YCTaHABIWBATh CHENU(UKY THUIIOB PEaKIHil OT 00IIero 4vepes
0COOEHHOE K €IMHUYHOMY

- XapaKTepHU30BaTh TUAPOJIU3 KaK crienu(UuHbIi OOMEHHBIM MPOIIECC U PACKPHIBATH €0
POJIb B )KMBOW U HEXKUBOU IIPUPOJE;

- XapaKTepH30BaTh DJIEKTPOJIM3 KaK CHEIU(UYHBIA OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIIN
MIPOLIECC U €r0 MPAKTUYECKOE 3HAUCHUE;

- XapaKTepU30BaTh KOPPO3UIO0 METANIOB KaK OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIN MPOIIECC
U TIpeJyIaraTh CrocoObl 3K THI;

- OMNHUCHIBaTh TPUPOJY MEXAHU3MOB XHWMHMUECKHX PpEaKIUi, MPOTEKAIOUIUX MEXIY
OpraHMYECKUMH 1 HEOPTAaHUYECKUMU BEILIECTBAMM;

- KiIaccu(UIMpoBaTh HEOPTraHWYECKWE M OPraHUYECKHE BEIIeCTBA 10 Pa3IUYHBIM
OCHOBaHUSIM;

- XapaKTepu30BaTh OOIINE XUMHYECKUE CBOMCTBA BAKHEHIIINX KJIACCOB HEOPTAHUUECKUX U
OpPTaHUYECKUX COSIMHEHUI B IJIaHE OT OOIIEro Yepe3 0COOCHHOE K eIMHUYHOMY;

- HCIOJIb30BaTh 3HAKOBYI0 CHCTEMY XHMHUUYECKOTO S3bIKa JJIsi OTOOpa)KE€HUs COCTaBa
(xumuueckue GopMysbl) U CBOMCTB (XUMHUYECKHE YPAaBHEHUS) BEILIECTB;

- HCTOJB30BaTh TMpPaBWJIA W HOPMBI MEXIAYHAPOJAHOW HOMEHKIATYphl IS Ha3BaHHI
BEIIEeCTB M0 opMyniaM U, HA0OOPOT, AJIsI COCTABICHUS MOJEKYJISIPHBIX U CTPYKTYPHBIX (GOpMYIT
COEIMHEHNH 110 MX Ha3BaHUSIM;

- 3HaTh TPUBUAJbLHBIC HA3BAHUS BOXKHEUIINX B OBITOBOM M MPOHU3BOJICTBEHHOM OTHOIIICHUHU
HEOPTaHWYECKUX U OPTAaHUYECKUX BEIICCTB;

- XapakTepu30BaTh CBOWICTBA, MOJYYEHHE U NPUMEHEHHE BAXKHEUIIMX MpeIcTaBUTENIEH
THTIOB M KJIACCOB OPTaHWYECKUX COCAUHEHUU (MpEeeTbHBIX, HETPEASTbHBIX U apOMAaTUUECKHX
YIJIEBOJOPOAOB,  KHUCIOPOJCOACPKAUIUX U a30TCOACpKAIIMX  COCAMHEHUH, a  Takke
OMOJOTUYECKH aKTHUBHBIX BEILIECTB);

- YCTaHaBJIMBATh 3aBUCUMOCTh SKOHOMHKH CTPAHBI OT JOOBIYHM, TPAHCIIOPTHPOBKU U
nepepadoTKH YTIIeBOJOPOIHOTO ChIPhs (HE(TH, KAMEHHOTO YTJISI U PUPOIHOTO Ta3a);

- DKCIIEPUMEHTAJIBbHO MOATBEPKIATh COCTAaB M CBOWCTBA BAXKHEUIIMX MPEICTABUTEICH
M3YYEHHBIX KJIACCOB HEOPraHMYECKUX W OpPraHUYeCKUX BEUIECTB C COOJIIOJCHHEM MpaBUIl



TEXHUKH O€30MacHOCTH [UIsi paboThl C XHMMHUYECKMMHU BeUIeCTBAMH M JIaOOpaTOpPHBIM
o0opyoBaHueEM;

- XapakTepu30BaTh CKOPOCTh XMMHUYECKON peaklMd U €€ 3aBUCUMOCTb OT Pa3IUYHBIX
(baxTopoB;

- ONHUCHIBaTh XUMHYECKOE pPABHOBECHE U TpeularaTb CIOCOObI €ro CMEUIeHHS B
3aBHCHUMOCTH OT Pa3IM4YHBIX (PaKTOPOB;

- TPOU3BOJUTH pACYEThl IO XHUMHUYECKUM (QopMyjaM U YypaBHEHUSM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIICHUN MCKAY Y4aCTHUKAMU XUMHUYCCKUX peaKHI/If/'I;

- XapakTepU30BaTh BaKHEHIINE KPYMHOTOHHAXHBIE XMMUYECKHE MPOU3BOJICTBA (CEpHOMU
KHUCIIOTBI, aMMHaKa, MeTaHoja, mepepaboTKu HedTH, KOKCOXMMHYECKOIO MPOU3BOJCTBA,
BOXHEHIINX METAJNIyprMUeCKUX IPOU3BOJCTB) C TOUYKM 3pEHUS XUMH3Ma IIPOLIECCOB,
YCTpPOMCTBA Ba)KHEHIIMX amnmnapaToB, HAYYHBIX MPUHIIUIIOB MPOM3BOACTBA, AKOJIOTMYECKON U
HKOHOMHYECKOMN 11e51ecO00pa3HOCTH;

- cobOmojgaTh MpaBujiia OSKOJOTHYECKOW O€30MacHOCTH BO B3aMMOOTHOUICHHSIX C
OKpYXKaroIIel cpelnoil npu OOpalieHHMH ¢ XHUMHYSCKHMH BEUIECTBAMH, MaTepUAIAMH U
MPOLIECCAMH.

BbInycKHUK Ha yriIy0JIEHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHTHCS:

- UCNONb306AMb MemOObl HAYYHO20 NO3HAHUS NPU BbINOJIHEHUU NPOEKMOo8 U yueOHO-
UCCNe008aMeNbCKUX 3a0ad XUMUYECKOU MeMAmuKu;

- NPOCHO3UPOBAMb CMPOEHUE U CEOUCMBA HE3HAKOMBIX HEeOP2AHUYECKUX U OP2AHUYEeCKUX
sewecms Ha OCHOBe AHANO2ULL,

- NPOCHO3UPOBAMb MeyeHUe XUMUUECKUX NPOYecco8 6 3A8UCUMOCMU OM YCIO08UU UX
npomeKanust u npediazams CROCoObl YRPABGIeHUs IMUMU NPOYECCaMIL;

- ycmaunaeaueamsv SHympunpeomMemusle 63auMOCEA3U XUMUU HA OCHO8e 0OWUX NOHAMULL,
3aKOHO8 U MeOpUll OPeAHUYECKOU U HEeOPSAHUYECKOU XUMUU U MEHCNPEOMEmHble CB53U C
Qusukou (cmpoenue amoma u eeujecmea) u Ouono2uell (XUMUUECKAs OPSAHU3AYUSL IHCUSHU U
HOBble HANPABIeHUsl 8 MEXHOI02UU — OUO- U HAHOMEXHOLO2UL),

- packpvleamsv poib NOJVYEHHbIX 3HAHUL 6 Oyoywel y4yeOHOU U NpoghecCuoHanrbHOU
oessmenIbHoCmu,;

- NPOEKMUPO8amsb coOOCMEEHHYI0 00PA308aMENLHYI0 MPAESKMOPUIO, C8A3AHHYIO C XUMUEl, 8
3a6UCUMOCTU OM TUYHBIX NPEONOYMEHUL U 803MONCHOCMEU OMEYECNBEHHBIX 8)306 XUMUYECKOUL
HAanpasieHHoOCmu;

- apeyMeHmupoeamv eOUHCMEO MUpa Gewjecms YCMAHOGICHUeM 2eHeMmuUYecKol Ces3u
MedHCOY HeOPLAHUYECKUMU U OP2AHUYECKUMU 8eUjeCmEamiL;

- glademb  XUMUYECKUM  S3bIKOM, HEOOXOOUMbIM — (DAKMOPOM — VYCHeWHOCmU
npogheccuoHanbHOU OessmeNbHOCIU,

- Xapakmepuzoeamv — CMAHOGICHUE HAVYHOU Meopuu Ha Npumepe  OMmKpbIMuUsL
Ilepuoduueckozo 3aKOHA U MeOPUU CIMPOEHUSL OPSAHULECKUX U HEOP2AHUYECKUX 8elecms;

- npuHUMame yuacmue 6 HNpPOPUILbHBLIX KOHKYpcax (KOHGepeHyusx, oaumMnuaoax)
PA3IUUHO20 YPOBHS, AOEK8AMHO OYEHUBAMb Pe3VIbMAambl MaKo2o Y4acmus U NpoeKmuposanms
RYymu NoBblUeHUs NPEOMEMHBIX O0CUNCEHUT,

- Kpumuuecku OMHOCUMbCSA K NCEBOOHAYYHOU XUMUYECKOU UHopMayul, noayiaemou u3
PA3HBIX UCTOYHUKOS,

- NOHUMAamv 2100aibHble NPobIeMbl, cmosawue neped 4Yero8eyecmeom (IKoaosuyeckue,
9HepeemuuecKue, cblpbegvle), U Npeonrazamov NYMu UX peueHus, 6 mom ducie u ¢ noMOublo
XUMUU.



