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IHosicHuTebHAA 3aNMCKA

Heo6xoaumocTs pa3paboTku 37eKTHBHOTO Kypca ais ydammxces 10-x u 11-x kmaccoB
«XUMUS B 3a/la4ax U yNpakHEHHUsIX» OOyCIOBIEHA TEM, YTO B COOTBETCTBUU C Y4EOHBIM
IJIAHOM IIKOJIBI YPOBHS CPEIHEro 00IIero 00pa3oBaHUs XUMUU 3a 2 T0/1a BBIJENSETCS BCETo
70 4gacoB. B copepxanum kypca xumuu B 10-11-x Kkiaccax mnpeacTaBi€Hbl TOJIBKO
OCHOBOIIOJIaralye XMMHUYECKHEe TeOPEeTUYECKHUEe 3HAHMs, BKIIOYAIOIINE OOIINE CBEACHHUS.
[ToBepxHOCTHOE M3yUEeHHE XUMUU He 00Jieryaer, a 3aTpyAHseT ee ycBoeHue. OcoOeHHOCThIO
JAHHOTO Kypca SBJSETCS TO, YTO 3aHATUS MIYT Napalie]bHO C H3yYEeHHEM Kypca
opranudeckoit xumuu B 10-M Kitacce, ¥ ¢ u3ydeHueM Kypca oOrmiei xumuu B 11-m kiacce. 910
Ta€T BO3MOXHOCTh MOCTOSIHHO U IOCJIEZIOBATEIBHO YBS3bIBATh YUEOHBIH MaTepuai Kypca C
OCHOBHBIM KypCOM, a y4yallluMcs [oJy4yaTh OoJiee povYHbIe 3HaHUs 1o npeamety. [Iporpamma
Kypca TMOCIYXHUT Ul CYIIECTBEHHOrO YriyOJeHHsl M pacIlMpeHHs] 3HaHWHM [0 XUMUH,
HEOOXOIUMBIX JUIsI KOHKPETHU3aLMHM OCHOBHBIX BONPOCOB OpraHUYECKOM, oOmeld u
HEOpPraHUYECKON XUMHUU U JIJIs1 OOIIETO Pa3BUTHS YUEHUKOB.

Llens kypca:

paciipeHue 3HaHui, GOPMUPOBAHNE YMEHUN M HABBIKOB Y YYaIIMXCS MO PELICHUIO
pacueTHBIX 3aJad M YNPAXHEHUM MO0 XUMHUM, Pa3BUTHE IO3HABATEIBHOM AKTUBHOCTH H
CaMOCTOSITENIbHOCTH.

3agauu Kypca:

yriyOJeHue U pacliupeHrne 3HaHu| 10 XUMUH;

3aKpENUTh YMEHMSI U HABBIKH KOMIIJIEKCHOTO OCMBICIIEHUS 3HAHUN U UX IPUMEHEHUIO
IIPU PEILIeHUH 3a/a4d U YIIPaKHEHUH;

UCCIIEI0BaTh U AHAJIW3MPOBATh AJITOPUTMBI PELICHMs TUIOBBIX 3a/lay, HAaXOJUTh
CIoco0bI peleH!s] KOMOMHUPOBAHHBIX 33]1a4;

(bopMHpOBATh LEIOCTHOE MPECTABICHUE O IPUMEHEHUH MaTEeMaTHUECKOT0 armnapaTa
IIPU PEIIEHNU XUMUYECKUX 3a/1a4;

pa3BUBaTh y y4alllUXCsl YMEHUS CPAaBHUBATh, AaHAJIM3UPOBATH U JIEIATh BHIBOJIBI;

CIoco0CTBOBATh (POPMHUPOBAHUIO HABBIKOB COTPYIHUYECTBA B MPOIIECCE COBMECTHOM
paboThI;

Pa3BUTh UHTEPECHI YUALUXCSI, YBIECKAIOIIMXCS XUMUEH.

Kypc Gasupyercs Ha 3HAHUAX, MOJyYaeMbIX YYALIUMHCSA NPH U3YyYCHUM XUMHU B
OCHOBHOM 1IKOJIe, U HE TpeOyeT 3HaHMsI TEOPETHYECKHX BOIPOCOB, BBIXOIALIMX 32 PAMKH
IIKOJILHOM IIporpaMMel. B To ke BpeMs 17151 yCIEIHOM pean3alnu 3TOro JIEKTUBHOTO Kypca
HEOOXOIUMO, 4TOObl pedsATa BIAJENM BAXKHEHIIMMM BBIYMCIUTEIBHBIMU HAaBBIKAMU,
ITOPUTMaMU PELICHHs TUIIOBBIX XUMUYECKHX 3a7ja4, YMEIU IPUMEHSATH IIPU PELICHUN 3aa4
Ba)XHEHIIHE PU3NIECKHAE M XUMHUYECKUE 3aKOHBI.

B kauecTBe OCHOBHOH (hOpMBI OpraHM3allMM Y4YEOHBIX 3aHATUH MpeJIaraercs
IPOBEJCHUE CEMMHApPOB, HAa KOTOPBIX JAETCsl KpaTkoe OOBSICHEHHE TEOpPEeTUUYECKOIro
MaTepuaia, a TaKXKe pelleHne 3aa4 U yIpaKHEHUH 110 JaHHOU TeME.

JlJ1s OBBILIEHUS] UHTEpPECAa K TEOPETUUYECKUM BOIIPOCAaM M 3aKPEIICHUSI U3yUYE€HHOTO
MaTepuaia, IpelyCMOTPEHbl YPOKH-NIPAKTUKYMBI IO COCTABJIEHHIO CXEM IIPEBpALICHHM,
OTpaKAIOIIUX T'EHETUYECKYIO CBSA3b MEXJYy KiaccaMM HEOPraHMYEeCKUX M OpPraHuYecKuX
BEIIIECTB M COCTABJICHUIO PACUETHBIX 3a/1a4, C YKa3aHUEM CIIOCOOOB MX PEIICHUS.

[Ipu pazpaboTke mporpaMmsbl JEKTUBHOIO IIPEIMETa AKLEHT JIeJIajiCsl Ha T€ BOIIPOCHI,
KOTOpble B 0a30BOM Kypce XUMHMHM OCHOBHOW W CpEJHEHW IIKOJbl paccMaTpUBAIOTCS
HEJOCTAaTOYHO TIOJHO WM HE paccMaTpUBAIOTCSI COBCEM, HO BXOJST B IPOrpaMMBbI
BCTYIIUTEbHBIX 3K3aMEHOB B BY3bl. 3a1aUM M YIIPAKHEHUS 110100paHbl, TaK YTO 3aHIATHUSA I10
UX PELICHHIO NPOXOJAT IAapauIe]IbHO C HU3y4daeMbIM MarepuasioM Ha ypokax. KHMel,
UCIIOJIB3YIOLINECS HA 3aHATUAX, UMEIOT Pa3HOYPOBHEBYIO CUCTEMY OLICHMBAHMS, B TOM UHUCIIE
UCHOJB3YIOTCS 3afaun U ynpaxHeHus u3 KMo EI'D npeapiaymux Jiet, 4To MO3BOJISET
MOATrOTOBUTH ydamuxcs k ciade EI'D.



DNEeKTUBHBIN Kypc «XUMUS B 337]a4aX U YIPAKHEHUSAX» MIPEAHAZHAYEH JIJIsl yUalTUXCsl
10-11-x xnaccoB u paccuntan Ha 35 yacoB B 10 kinacce u 34 yaca B 11 xnacce (1 yac B Hezemto
B 10 1 11 kmaccax).

Copep:xanue 10 kiaacc

Bgenenue. Poib u MecTo pacueTHbIX 337a4 B cUCTEeME OOyUYeHHs XMMHUU U MPAKTHUECKOH
JKW3HU. THUIbI 3a/1a4.

Boruncnenus ¢ UCIOJIB30BAHUEM TOHATUI «KOJUYECTBO BELIECTBA», «UUCIO ABOraapo»,
MOJIIpHAsi Macca, MOJIIpHBINA 00BEM.

VYcraHoBieHue mpocTeineil (GopMyJbl BEIIeCTBA IO MACCOBBIM JIOJSIM 3JIEMEHTOB C
WCIOJIb30BaHNEM a0COTIOTHON M OTHOCUTEIHHON IJIOTHOCTHU BEIIECTBA.

BreiBon (opmyinibl BemiecTBa MO OTHOCHUTENBHOW IUIOTHOCTH M Macce (00beMy WM
KOJIMYECTBY) MPOTYKTOB CrOPAHUSI.

Bunbl n3omepun: CTpykTypHast U IpOCTPAaHCTBEHHASL.

Brruucnenust maccol (KOJMYeCTBA, 00bEMa) BEIIECTBA 10 U3BECTHOMY KOJIUYECTBY (Macce,
00BbEMY) OTHOTO U3 BCTYIUBIINX B PEAKIMIO UM MOJYYUBIINXCS BEIIECTB.

Boruncnenue maccbl, KOIMyecTBa MM 00beMa MPOAYKTa PEaKIMM MO HM3BECTHOM Macce,
KOJINYECTBY WM 00BEMY HCXOJHOTO BEILECTBA, COJACPKAILETO IPHUMECH.

Boruncnenue maccoBoi miiM 00bEMHOM JA0JIM BBIX0J1a MPOAYKTA PEAKLIUU OT TEOPETUUYECKU
BO3MO’KHOTO.

PacueTsl Mo XMMHYECKHUM YypaBHEHHSM, CBA3aHHbIE C MAacCOBOW J0JIEH PAacCTBOPEHHOI'O
BELIECTBA.

Boruncnenne maccbl (oObemMa WM KOJMYECTBA) MPOJAYKTAa pEaKLUH, €CIU OAHO U3
pearupyroux BeIecTB AaHo B 30bITKE. PacyeTsl 1o 00beMHBIM OTHOIICHHUSM Ta30B.

PacueTsl 10 TEPMOXUMHUECKUM YPAaBHEHUSM.

Tunsl 1 MeXaHW3Mbl XMMUYECKHMX PEaKIMH B OpPraHm4eckod XuMuu. OKHUCIUTENIBHO-
BOCCTAHOBUTENIbHBIE pEAKIUU B opraHudeckoid xumuu. CocTaBiieHHE YypaBHEHUH peakuuii
OKHCJICHHUs aJKEHOB M alkUHOB. [loHaTHe 0 nuknoankanax. benson u ero romosnoru. Ilpasuna
OpUEHTAallMM B OEH30JbHOM KOJIbLIE. YTPaXKHEHUs, OTpaKalollue XHWMUYECKHE CBOMCTBA
yIJI€BOAOPOAOB M CHOCOOBI X MoTydeHusi. CXeMbl MPEeBpaIleHNn OTPaXKAIOLNX TeHETUYECKYIO
CBSI3b MEXKIY YIJI€BOJIOPOJAAMHU: OTKPBIThIE, 3aKPBIThIE, CMELIaHHbIE. Y IPAXKHEHUS, OTPaKaroIlne
XapaKTEepHblE XMMHUYECKHUE CBOMCTBA MPEAEIbHBIX OJHOATOMHBIX U MHOTOAQTOMHBIX CIHPTOB;
¢enona u cnocoObl ux mnonydeHus. [loHsATHE O KeTOHaX. YINpakHEHHs, OTpakarollue
XapaKTepHble XUMHUYECKHE CBOWCTBA albJETHIOB, MPEISIbHBIX KapOOHOBBIX KHCIIOT, CIOKHBIX
3GUPOB U crocoObl UX MoxydeHusi. CXembl MpeBpaIIeHUil OTPAKAIOIINX TEeHETHYECKYIO CBS3b
MEXIY YTIIEBOJOPOAAMH U KUCIOPOACOAEPKAIMMU OPTaHUYECKUMH COEIUHEHUSIMH: OTKPBITHIE,
3aKpBIThIe, CMemlaHHble. Kiaccupukamus amMHHOB. AHWIMH. YTIPaXHEHHUS, OTpPaKaIoIIhe
XMMHUYECKHE CBOMCTBA a30TCOAEPKAIINX COEAMHEHUN U CTIOCOO0B MX MOTyUEHHUSI.

l'enernueckass CcBsSI3p aMHUHOB C JPYIMMM KJacCaMHM OPraHUYECKUX COEIUHEHM.
'enetnueckass CBsI3b AMHUHOKHMCIOT C JPYTMMH KJacCaMU OPraHMYECKUX COEIMHEHM.
A3oTcoeprkaliie reTepolrkindeckue coeiuHeHus. [lonsaTre o HykienHOBBIX KUcaoTax. Cxembl
MpEeBpalleHUl 0 TeMe «A30TcOoAepKallue coeauHeHus». [IoHATHE O BBICOKOMOJIEKYJISPHBIX
coenquHeHUsAX. OCHOBHbIE MeTOAbl cHHTe3a mnoiaumepoB. Ilonwdtunen. Ilomunponunes.
®enondpopmanbaeruanbie cMoibl. CHHTETUYECKHE KaydyKd U CHHTETUYECKUE BOJIOKHA.

Conepxanue 11 kaacc

Tema 1.

XUMUYECKUI 3JIEMEHT

OCHOBHBIE MOHATHA U 3aKOHBI XUMUU. Pacuérel ¢ npruMeHeHreM ypaBHeHus1 MeHeneeBa-
Kunaitnepona. Pacuersl ¢ mnpumeHeHHMeM Ta30BbIX 3akoHOB. Ctpoenue artoma. W3ortormsl.
KBanrtoBble uncna snextpona. Kiaccupukanus XuMI4ecKUX 3JIEMEHTOB: S-, pP-, d-, f-371eMeHTHI.

Tema 2. CtpoeHue BellecTBa.

OcHoOBHBIE BUABl XHMHUYECKOW CBSI3U, MEXaHM3Mbl HUX 00pa3oBaHusA. XapaKTePUCTHKA
KOBaJIEHTHOH CBsI3U. BajleHTHOCTD U cTeneHb okuciaeHus. [IpocTpaHcTBEHHOE CTPOEHUE MOJIEKYJT



HEOPraHWYECKUX U OPraHMYEeCKUX BellecTB. JlucrnepcHble CUCTEMBI. 3a/1aud ¢ UCIOJb30BaHUEM
pa3HBIX CIOCOOOB  BBIPAXEHHUS KOHIICHTPAIIMM  PAacTBOpPOB. Pacuérhl, CBs3aHHBIE C
NPUTOTOBJICHHEM pacTBOpoB. [IpaBmiio cMmemieHuss pacTBOPOB, (IPAaBHIO  KPECTay).
Kpucramnoruapatsl.

Tema 3. XuMu4eckue peakiuu.

Knaccudpukanus XMMUYECKUX pEaKIUil B OPraHUYECKONM W HEOPraHM4eCcKOW XHMUU.
PacuyeTtsl, cBsi3aHHBIE CO CKOPOCTBIO XUMHUYECKUX PEAKIUU. Y CIOBUS CMEIICHUS XMMUYECKOIO
paBHOBecHs. [IpoW3BOACTBO CEpPHOM KHCIOTHI KOHTAaKTHBIM CHOCOOOM. OKHCIUTETHHO-
BocctaHoBuTenbHbIE peakiuu(OBP). Dnextponmutuyeckas auccormanus. (3.11.). Fuaponus.

Tema 4. CBoiicTBa BEIIECTB.

YpakHeHus, WIUTIOCTPUPYIOIINE O0IIHe XUMHUYECKHE CBONCTBA METAJLIOB.

CaoiicTBa d-311eMEHTOB U UX coenrHeHui. XpoM. CBOHCTB d-3JIEMEHTOB U UX COETUHEHUH.
Maprasnern. CBoicTB d-371eMEHTOB U UX coeauHeHuid. [{luHk. PacuéTel mo Teme «DIeKTpoIu3).

VrpaxHeHus, WITIOCTPUPYIOMHUE OOIMe XUMUYECKHE CBOMCTBAa HeMeTauioB. KucioTsr
OpraHMYEeCKUe U Heopranuyeckue. AMGOTepHbIe OpraHUYEeCKHE U HEOPTaHNUECKHE COeTUHEHUSI.
[ToHsiTHE O KOMIUIEKCHBIX COEIMHEHUSX. | eHeTHYEeCKas CBSI3b MEXK/y KJIacCaMU OPTaHUYECKUX U
HEOPraHWYECKUX COeIMHEHUU. Llenouku npeBpalleHuii, OTPa)KaroIIue TI'€HETUYECKYH CBS3b
MEK]ly KJIacCaMH HEOPTraHWYECKUX U OPraHUYECKUX COCTUHEHUN. XUMHUS U SKOJOTUsl. XUMUS U
ITIOBCEIHEBHAS )KU3Hb YEJIOBEKA

Pe3yabTaThl 0CBOCHUS Kypca

JlesiTenbHOCTh yuuTeIsl B OOYYEHHMM XUMHUHM B CpEAHEW IIKOJE JOJDKHA OBITh
HaIpaBjieHa Ha JOCTHKEHNE 00YyJIarONTUMUCS CIAEAYIOMINX JUYHOCTHBIX PE3yIbTaTOB:

B IICHHOCTHO-OPUEHTAI[MOHHON cdepe - 0CO3HAHUE POCCHMCKONW TpakIaHCKOMN
WJEHTUYHOCTH, MATPUOTU3MA, YYBCTBA FOPJIOCTH 32 POCCUMCKYI0 XUMHUYECKYIO HAYKY;

B TpPyAOBOHl cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOpY  JanbHeMIei
00pa3oBaTeNbHON TPAGKTOPUU B BBICHICH MIKOJE, T/I€ XUMHS SBISETCS MPOPUIHPYIOMIEH
JUCIUTIIIMHOM;

B TO3HABATENIbHOW (KOTHUTUBHOM, WMHTEJUIEKTYalbHOH) cepe - yMeHUe ynpaBisiTh
CBOCH MO3HABATENHHOU NEATEIbHOCTHIO, TOTOBHOCTh M CIIOCOOHOCTh K 00OPa30BaHMIO, B TOM
YHUCJI€ CaMOO0Opa30BaHUIO, Ha TMPOTSIKEHUU BCEH JKM3HU; CO3HATEIBHOE OTHOIICHHE K
HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEIIHOM MpodecCHoHaNbHOM U 00111eCTBEHHOM
JIEATEIIbHOCTH;

B ctepe cOepekeHus: 370pOBbs - MPUHITHE W pean3alus [IeHHOCTEH 310pOBOrO U
0e30MmacHOTO 00pa3a IKU3HU, HEMPHUATHE BPEIHBIX TPUBBIYCK (KYpEeHHS, YIOTPEOICHUS
QJIKOTO0JIsl, HAPKOTHUKOB) HA OCHOBE 3HAHUH O CBOWCTBAX HAPKOJIOTMUYECKHX U HAPKOTUYECKUX
BEILIECTB.

MeranpeameTHble pe3yibTaTbl OCBOCHHS BBITYCKHHUKAMH CPEAHEHM IIKOJbl Kypca
XUMUHU:

WCIIOJIb30BaHUE YMEHUI u HaBBIKOBPA3JIMYHBIX  BHJIOB M03HAaBATEJIbHOMN
NESATSIIbHOCTH, TIPUMEHEHHUE OCHOBHBIX METOJIOB TO3HAHUS (CHCTEMHO-HH()OPMAIIMOHHBIH
aHanau3, HaOMIOJICHWe, W3MEpeHHe, MPOBEJACHUE OKCIEPUMEHTA, MOJCIMPOBAHUE,
MCCJIEIOBATENIbCKAsl JICSITENIbHOCTh) JJIsi M3Y4YCHHUS Pa3JIMUHBIX CTOPOH OKpYyXKaromen
JICUCTBUTEIIBHOCTH;

BJIAJICHNE OCHOBHBIMHM MHTEJUICKTYJbHBIMU OTepanusiMu: (OpMyJIUPOBKA TUIIOTE3HI,
aHallu3 W CHHTE3, CPAaBHEHUE U CHUCTEMATHU3allMsl, BBISBICHUE NMPUYUHHO-CIEICTBEHHBIX
CBSI3€i1 U MOMCK aHAJIOTOB;

MMO3HaHKE 0OBEKTOB OKPY’KAFOIIETO MUPa OT 00IIEro uepe3 0COOCHHOE K STUHUIHOMY

YMEHHUE TEHEPUPOBATh WJACH U ONPEICIATh CpPEICTBA, HEOOXOIUMBIC IS HX
peanuzanuu;

YMEHHUE ONPEIEISATh LEeJU U 33/1a4d JIeATeIbHOCTH, BEIOUpPATh CPEACTBA pPeau3aIluu
eI ¥ IPUMEHSTh UX Ha MPAKTHUKE;



HCIIOJIb30BAHUC PA3JIMYHBIX UCTOYHHUKOB JJIA MOJYUCHUA XUMHUYECKOU I/IH(bOpMaI_[I/II/I,
IMIOHUMaHHEC 3aBUCHUMOCTH COACPIKAHUA U q)OpMI)I MNpEaACTaBICHUA I/IH(l)OpMaHI/II/I oT ueneﬁ
KOMMYHUKAIUU U aJIpecarTa;

YMEHHUE MMPOTYKTUBHO OOIIAThCS W B3aUMOJCHCTBOBATH B TPOIECCE COBMECTHOM
NESTENIbHOCTH, YYUTBHIBATH TO3UIMH JPYTMX YYaCTHUKOB JAESITENbHOCTH, 3(PPEKTUBHO
paspemaTth KOH(IJIUKTHI,

TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITENIbHOM HMH(OPMAaIMOHHO-TTO3HABATEILHOM
ACATCIIBHOCTH, BKIIFOYAss YMCHHUE OPUCHTHUPOBATLCA B Pa3JIMYHBIX UCTOYHHUKAX I/IH(bOpMaIH/II/I,
KPUTHYECKH OLIEHWBATh U HHTEPIPETUPOBATH MH(DOPMAIHIO, TOTYyYAEMYI0 U3 Pa3TUYHBIX

HCTOYHUKOB;
YMEHHUE UCIIONb30BaTh  CPeICTBA  HMH()OPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
texHonoruit (manee - MWKT) B pemeHun KOTHUTHBHBIX, KOMMYHUKATHUBHBIX H

OpraHU3alMOHHBIX 33]1a4 C COOJI0AeHUEM TPeOOBAHUI SPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH,
TUTHUEHBI, pecypcocOepeXeHns, MPaBOBbIX M ATHYECKMX HOPM, HOPM HH(DOPMaIlMOHHON
0e30IMacHOCTH;

BJIa/ICHUE S3bIKOBBIMH CPEJICTBAMH, B TOM YHUCIIE U SI3bIKOM XHMUH, - YMEHHUE SCHO,
JIOTUYHO W TOYHO M3Jaratb CBOIO TOYKY 3pPEHMs, HCIOJIb30BaTh Aa/ICKBATHBIE SI3bIKOBBIC
CPEJICTBA, B TOM YHCJIE U CUMBOJIbHbBIE (XUMUYECKHE 3HAKU, POPMYJIbI U ypPABHEHUS).

[IpenMeTHbIME pe3yJIbTaTaAMH U3YYCHHS] XUMHH Ha 0a30BOM ypOBHE Ha CTYINEHU
cpemHero oomiero o0pa3oBaHus SBISIOTCS:

B ITIO3HABATENBHOM cepe:

3HaHUE (IOHUMaHUE) U3YUYCHHBIX IMOHSATHUI, 3aKOHOB U TEOPHIL;

YMEHME OIIMCBIBATh  JEMOHCTPALlMOHHBIE M CaMOCTOSITENIBHO  IPOBEACHHBIE
9KCIIEPUMEHTBHI, UCTIOJIb3YsI AJIsl 3TOTO €CTECTBEHHBIH (PYCCKUiL, pOJIHOI) SI3BIK U S3bIK XUMUU;

YMEHHUE KJIaCCU(PHUIHUPOBATh XUMUYECKHE 3JIEMEHTBI, IPOCThIC U CIIOXKHBIC BEIIECTBA,
B TOM YHCJI€ U OPTaHUYECKUE COSIUHEHMSI, XUMHUUECKHUE PEaKUH 110 Pa3HbIM OCHOBAHUSIM;

YMEHHUE XapaKTepU30BaTh HU3YUYEHHBIE KJIACCHI HEOPraHMYECKUX U OpPraHUYEeCKUX
COEIMHEHUH, XUMHUUECKHE PeaKIuy;

TOTOBHOCTb IPOBOJUTHh XUMUUECKUH HKCIEPUMEHT, HAOMI0AATh 3a €ro NPOTEKaHUEM,
(uKcUpoOBaTh Pe3ybTaThl CAMOCTOSITEILHOTO U IEMOHCTPUPYEMOTO SKCIIEPUMEHTA U JIeNaTh
BBIBOJIBI;

yMeHne GOpMYITHPOBATh XUMHUYECKHE 3aKOHOMEPHOCTH, MPOTHO3UPOBATH CBOWCTBA
HEU3YUYEHHBIX BEILIECTB M0 aHAJIOTUU CO CBOMCTBAMHU U3YUYEHHBIX;

MOMCK UCTOYHMKOB  XMMMYECKOH  HuH(pOpMaluu, IMOJy4eHHEe  HEeoOXOAUMOI
uHbOpMaIlK, €€ aHaJIU3, U3TOTOBIEHHE XUMHUECKOr0o MH()OPMALIMOHHOTO MPOAYKTA U €ro
pe3eHTalNs;

- BIaJIcHHe 00s3aTeIbHBIMU CIIPABOYHBIMH MaTepuanamu: [lepuonudeckoii cuctemMoit
XuMHAYecKux 31eMeHToB J[. 1. MenzaeneeBa, TabiuIeii pacTBOPUMOCTH, IIEKTPOXUMUIECKAM
PAIOM HaANpsDKEHUH METauIoB, PAIOM 3JIEKTPOOTPULATENBHOCTH - JJISl XapaKTEPUCTUKU
CTpOEHHUsA, COCTaBa M CBOMCTB AaTOMOB XHMHUYECKMX »djeMeHToB [-IV mnepuonoB wu
00pa30BaHHBIX MU MTPOCTHIX U CIOKHBIX BEIIECTB;

YCTaHOBJICHUE 3aBUCUMOCTH CBOWCTB M MPUMEHEHUS BaXHEMIIUX OpPraHMYECKUX
COCIMHEHUI OT MX XUMHYECKOIO CTPOEHUS, B TOM 4YHCIe U OOYCIOBJICHHBIX XapaKTepoM
3TOTO CTpOEHUs (MIPEACIbHBIM WU HEMPEIEeTbHBIM) U HaTMYueM (DYHKIIMOHAIBHBIX TPYIIIL,

MOJEIMPOBAHNE MOJIEKYJI BAXKHEUIINX HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;

[MOHMMAaHUE XUMHUYECKONM KAapTUHBI MHpa KaK HEOThEMJIEMOM 4YacTU LEeJIOCTHOMN
Hay4YHOU KapTHUHBI MUDA;

B IICHHOCTHO-OPHUEHTAIIMOHHON cpepe - aHaJIu3 U OIEHKA MOCIIEICTBUM JJII OKPY>KAOIIEH
cpelbl OBITOBOM M MPOU3BOJACTBEHHON JIEATEIBHOCTH YEIOBEKA, CBA3aHHON C MPOU3BOJCTBOM U
nepepaboTKON BaXKHEHIINX XUMUUYECKUX MPOIYKTOB;



B TpPyHOBOH cdepe - MpoBEJCHUE XUMHUYECKOTO OSKCIICPUMEHTA; Pa3BUTHE HABHIKOB
y49eOHOM, TPOCKTHO-UCCIICIOBATEILCKOM, TBOPYECKOW JIEATEIBHOCTH TPH  BBINOJHCHUN
HHAWUBUAYAJIIbHOI'O ITPOCKTA 110 XUMHUHU;

B cdepe 3710poBOro obOpasza XKW3HH - COOJIOJIEHNE MTpaBUi 0€30MacHOTO OOpalieHus ¢
BCIICCTBAMH, MATCpUalaMHU W XUMHWYCCKUMH IIPOLCCCAMH; OKa3aHHC HepBOI\/'I nomomu 1mpu
OTpaBJICHUAX, OXKOrax Hu Jpyrux TpaBMaxX, CBA3aHHBIX C BCHICCTBAMU U na6opaTopHmM
000pyIOBaHHUEM.

TemMaTHyeckoe MIAHMPOBAHUE C YKa3aHUEM KoJmuyecTBa yacoB 10 kiace
(1 yac B HeeJ110)

Ne HaumeHoBaHHe TEMbBI KoaunuecTtBoO
n/n JacoB
1 Bsenenue. Posib 1 MeCTO pacueTHBIX 3a1a4 B CHCTEME 1

06y‘IeHI/I5[ XUMHHU U HpaKTH‘{CCKOﬁ >ku3HU. Tumel 3a7a4.

2 BrlunciieHnsa ¢ MCoOJIb30BaHUEM MOHITUN «KOJIUYECTBO 1
BEIIIECTBA», «YUCJIO ABOTaApO», MOJISIpHAsI Macca,
MOJIIpHBIN 00BEM.

3 YcTaHoBneHUE npocTeiineit popmyIsl BemecTa mno 1
MAacCCOBBIM JIOJISIM DJIEMEHTOB C MCIOIb30BaHUEM
a0COJIFOTHON U OTHOCHUTEJILHOM IIJIOTHOCTH BEIECTBA.

4 BriBoa hopmyibl BeriecTBa o OTHOCUTENBHON INIOTHOCTU U 1
Mmacce (00beMy WM KOJIMYECTBY) POILYKTOB CIrOPaHUsI.

5 Bunel uzoMepun: CTpyKTypHasi U IPOCTPAHCTBEHHAS. 1

6 Ypok-ynpakHeHHE 110 0OTPAOOTKE HABBIKOB COCTaBJICHUS 1
M30MEPOB U X Ha3BaHUU

7 Boruncnenus maccsl (KoaudecTBa, 00bema) BELIeCTBa 110 1
M3BECTHOMY KOJIMYECTBY (Macce, 00beMy) OJHOTO U3
BCTYITUBIINX B PEAKIHIO WM MOTYYUBIINXCS BEIIECTB.

8 Brrunciienne Macchol, KOJMYECTBA WM 00bEMa IPOTyKTa 1
peaxkiuu Mo U3BECTHOM Macce, KOJIMYECTBY MIIM 00beMY
MCXOJHOI0 BELIECTBA, COAEPIKALLETO IIPUMECH.

9 Brruuciienre MaccoBOM MM OOHEMHON JOJIH BHIXO/A 1
MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTO.

10 PacyeTsl Mo XMMUYECKUM ypaBHEHUSIM, CBSI3aHHBIE C 1
MAaCCOBOM J0JIEl paCTBOPEHHOI'0 BEILIECTBA.

11 Brruncnenmne macchbl (00beMa WM KOJTHYECTBA) MPOAYKTa 1
pEeaKIMH, €CIIM OJTHO U3 PEarnupyrorux BEIIECTB JaHO B
U30BITKE.
12 PacueTrsl mo 00beMHBIM OTHOIIICHHSIM Ta30B. 1
13 Pacuersl 10 TEPMOXUMHUUYECKUM YPABHEHUAM 1
14 Tumnbl 1 MEXaHU3MbI XUMHUYECKUX PEAKIIMNA B OPraHUYECKOM 1
XUMUHU

15 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU B 1




OpFaHquCKOﬁ XUMHUH.

16 CocraBneHnue ypaBHEHUHN peakiuii OKUCICHUS aJTKEHOB U
AJIKMHOB.

17 [TonsTHE O IMKIOATKAHAX

18 bensou u ero romosoru. IlpaBuna opueHTanny B
O€H30JIbHOM KOJIbIIE

19 YipaxHeHus, OTpaxarolue XUMUYECKAE CBONCTBA
YTIE€BOIOPOAOB U CIIOCOOOB UX MOJIYUYEHHUS.

20 Cxembl IpeBpalleHU 0TpaXKaroMX T€HETUYECKYIO CBSI3b
MEX]y YIVIEBOAOPOJAMU: OTKPBITHIE, 3aKPBITHIE,
CMEIIaHHBbIE.

21 VYPOK-ITPAKTUKYM I10 COCTABICHHUIO CXEM IIPEBPALCHUH,
OTpakaroIIUX T€HETUYECKYIO CBSI3b MEX/y YIJIEBOAOPOIAMU

22 YpaxHeHUs1, OTPAXKAIOIINUE XapAKTEPHBIE XUMUYECKUE
CBOICTBa NMpeAENbHBIX OJJHOATOMHBIX 1 MHOTOATOMHBIX
CIIUPTOB; ()eHOJIA U CITOCOOBI UX MOTYUYCHUS

23 [TonsiTHE O KETOHAX.

24 YpaxHeHus1, OTpaXarollue XUMUYECKAE CBONCTBA
aJIbJIETU/I0B, MIPEJIEIbHBIX KAPOOHOBBIX KUCIIOT, CI0XKHBIX
3hUPOB U CIOCOOOB UX MOTYICHUS.

25 CxeMmbl IpeBpallcHUN OTPaXKaroMX T€HETUYECKYIO CBSI3b
MEXJ1y YIVIEBOAOPOJAMH U KHCIOPOACOAEpKAILUMU
OpPraHMYECKUMHU COCIMHEHUSMU: OTKPBITHIE, 3aKPBITHIE,
CMEIIaHHBbIE.

26 Knaccudukanmst aMMHOB. AHWINH.

27 VYpaxHeHus, OTpa)xarolye XMMUYeCKIE CBONCTBA
a30TCOJIEPKAIIUX COSTMHEHUI U CIOCOOOB X MOJTyYEHHS.

28 ['eneTnyeckas cBsi3b aMUHOB C IPYTMMH KJIacCaMU
OPraHUYECKUX COCTUHEHUN

29 I'eneTnyeckas CBSA3b aMUHOKHUCIIOT C IPYTUMH KJIacCaMu
OPraHUYECKUX COCTUHEHUN

30 A3oTcozeprKalue reTepouKINIYeCKHe COETUHEHUS

31 [ToHsiTHE O HYKJIIEMHOBBIX KHUCIOTAX

32 Cxembl IpeBpalleHuil 110 TeMe «A30TcoaepxKalne
COEJIMHEHUS

33 [ToHsiTHE O BBICOKOMOJIEKYJIIPHBIX COeqUHEHUSIX. OCHOBHBIE
MeTOJIbl cuHTe3a noaumepos. [Tommatuen. [loaunponuien.
denonpopmMalbIeTUAHBIE CMOJIBI.

34 CuHTeTHYECKHE KaydYyKH U CUHTETHYECKHE BOJIOKHA.




(peureHue 3aa4 U yIpaKHEHU )

11 kaacc 34 yac (1 yac B He/IeJ110)

Ne HanMeHoBaHHe TeMbI KosmuectBo

n/n 4acos

Tema 1. XumMu4ecKkuii 3j1eMeHT

1 OCHOBHBIE TTOHSITUS U 3aKOHBI XUMUHU. 1

2 Pacuérsl ¢ npuMeHenrem ypaBHeHUs1 MeHeneeBa- 1
Kuaitnepona.

3 Pacuetsl ¢ nprMeHEeHNEM ra30BbIX 3aKOHOB. 1

4 Ctpoenue atoma. 30ToMbI. 1

5 KBaHTOBBIE UKCIIa AJEKTPOHA. 1

6 Knaccudukanus XuMIUYeCKHX 3JIEMEHTOB: S-, p-, d-, f- 1
3JIEMEHTBHI.

Tema 2. CTpoeHue BemecTsa

7 OCHOBHbIE BU/Ibl XUMUYECKON CBSI3U, MEXAHU3MBI UX 1
oOpa3oBaHusl. XapaKTepUCTUKa KOBAJIEHTHOU CBS3H.

8 BaneHTHOCTD U CTENEHb OKUCIIEHUS. 1

9 [IpocTpaHCTBEHHOE CTPOECHHE MOJIEKY HEOPTAHUYECKUX U 1
OpPTraHUYECKHUX BEILECTB.

10 JlucriepcHbIE CUCTEMBI. 1

11 3a1a4uM ¢ MCIOJIb30BaHUEM PA3HBIX CIIOCOOOB BBIPAKEHUS 1
KOHLIEHTPAlLMU PaCTBOPOB.

12 Pacuértpl, cBsI3aHHBIE C TPUTOTOBJICHUEM PACTBOPOB. 1
[IpaBuiio cmenieHus: pacTBOPOB, (IIPaBUIIO KPECTAN).

13 Kpucramnoruapatst 1

Tema 3. Xumnueckue peakuuu

14 Knaccudukanuss XuMHUECKUX PEaKIMi B OPraHUYESCKOHN U 1
HEOPraHUYECKON XUMUHU.

15 PacueTsl, cBs3aHHBIE CO CKOPOCTHIO XMMUYECKUX PEAKLIMIMA. 1

16 YcnoBus CMEICHUS! XUMHUYECKOTO PaBHOBECHS. 1

17 [Ipon3BoICTBO CEpHOM KMCIOTHI KOHTAKTHBIM CIIOCOOOM. 1

18 OkucnuTenbHO-BocCTaHOBUTENbHBIC peakiuu(OBP). 1

19 DnekTponuTrdeckas auccomuanws. (9./1.) 1

20 I'maponus. 1

Tema 4. CBojicTBa BellecTn




21 YpakHeHUs, WILTIOCTPUPYIOIIHE O0IIHEe XUMUUECKHE
CBOIMCTBa METAJLJIOB.

22 CgoiicTBa d-3271€MEHTOB M X COSAMHEHUIN. XPOM.

23 CBoiicTB d-371€MEHTOB U X coeAMHEHU. Mapranerr.

24 CBo#cTB d-32716MEHTOB M MIX coeAMHEHUH. [{rHK

25 Pacuétsl Mo Teme « INEKTPOIU3»

26 VYpakHeHus, WUTIOCTPUPYIOIIKE O0IINEe XUMUYECKHE
CBOMCTBA HEMETAJIOB.

27 Kucnotsl oprannueckue u HeoOpraHu4ecKue.

28 AMoTepHbIe OpraHuvecKre U HEOPraHMIECKUe
COCTMHCHHS.

29 [ToHsITHE O KOMIUIEKCHBIX COEIMHEHUSIX

30 ['eneTnueckas CBSA3b MEXAY KJIACCAMH OPTaHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUM.

31 [lenouky npeBpalleHnii, OTPAKAIOIINE T€HETUYECKYIO
CBSI3b MEXY KJIACCAMH HEOPTAHUYECKUX U OPTaHUYECKUX
BEILECTB.

32 XUMHS 1 DKOJIOTHSL.

33 XUMUs U IOBCEHEBHAS KU3Hb YEIOBEKA.

34 VYpok pa3BuBaroiero KOHTPoJIs.




