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PabGouyasi nporpamma
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Pabouas mporpamma mno xumuu (npoduibHbi ypoBenb) s 10- 11 kmacca paspabortana B
coorBeTcTBUM ¢ DenepanbHbBIM KOMIIOHEHTOM TOCYJapCTBEHHOTO OOpa30BaTeIbHOTO cTaHAapTa (OT
05.03.2004 Ne1089) na ocHoBe
YMK:
v' TIporpamma kypca xumus st 10-11 kiaccoB 0011e00pa3oBaTeNbHbIX YIPEKICHUNH XUMHUN
(nmpodunbHbIi ypoBeHb). ABTop: ["'abpuensa O.C. M.: [Ipoda, 2009
v Vuebnuk: [abpuensu O.C. Xumus. 10 knacc. IIpopuiabHbI ypoBeHb: yue0. it
obmeobpazosar. yupexaenuii / O.C. I'abpuensu, ®.H. Mackaes, C.1O. [lonomapes, B.1.
Tepenun. M.: Ilpoda, 2012.
v' Vuebnuk: IaOpuensn O.C. Xumus. 10 knacc. [IpoduinbHbI ypoBeHb: y4eo. s
obmeoopasosar. yupexaeauii / O.C. I'abpuensu, @.H. Mackaes, C.1O. [Tonomapes, B.1.
Tepenun. M.: [Ipoda, 2012.

IlosicHuTeIbLHAA 3aIMCKA

N3ydyenue xuMuu Ha IpopUIbLHOM YPOBHE CPEAHETO (IOJIHOIr0) 001Iero oopa3oBaHys HapaBIeHO Ha
JOCTHKEHUE CIENYIOIUX Yeneil:
OCBOCHHS 3HAHMI O XMMHUUYECKOM COCTABIIAIOIIEH €CTECTBEHHOHAYYHON KapTHHBI MHMPA, BaXKHEHUIINX
XUMHUYECKUX MOHATUSAX, 3aKOHAX U TEOPUSX;
OBJIAJICHMSl YMEHUSIMM [PUMEHATh IOJY4YEHHbIE 3HAaHUSA [UId OOBACHEHMsS Pa3HOOOpa3HBIX
XUMHUYECKUX SIBJIEHUI M CBOMCTB BEIIECTB, OLEHKU pOJM XHUMHM B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJIyY€HUU HOBBIX MaTE€PHUAJIOB;
Pa3BUTHA I[I03HABATEIbHBIX HHTEPECOB M MHTEJUIEKTYAJIbHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSITEJILHOI'O NMPUOOPETEHUsST XUMHUUECKUX 3HAHWH C MCIIOJIb30BAaHUEM pa3IMYHBIX MCTOUYHUKOB
nHpOpMAIINH, B TOM YHCJIE KOMIBIOTEPHBIX;
BOCIIMTAHUSA YOEKJACHHOCTH B IO3UTUBHOM pOJM XUMHMM B JKU3HM COBPEMEHHOro OOIIECTBa,
HEOO0XO0IMMOCTH XUMHUECKH TPAMOTHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U OKPYXKAIOIIEH Cperie;
NpUMEHEHHUs] MOJYYEeHHBbIX 3HAHMI M yYMeHHH a7 Oe30MacHOro MCIOJb30BaHMs BEIECTB U
MaTepuajoB B OBITY, CEIbCKOM XO3iHCTBE M Ha IPOU3BOJICTBE, PEIICHUs MPAKTUYECKUX 3a]ad B
MIOBCEIHEBHOM KM3HU, NPEAYNPEXKICHUS SBICHUM, HAHOCALIMX BpEI 3J0POBBI0 YEJIOBEKA U
OKpY>Karollen cpene.
Kypc ob6meit xumun 11 knacca HampaBlieH Ha pelIeHHE 3aJaud MHTErpaluy 3HAaHWM ydaluxcs 1o
HEOPraHMYECKON M OpPraHWYecKOW XMMHMU C LeNbio (OPMHpPOBAHUS Yy HUX €IUHOW XUMHUYECKOU
KapTUHBI Mupa. Benymas naes Kkypca — €eIMHCTBO HEOPraHUYECKON M OPraHUYECKOM XUMUU Ha OCHOBE
OOIIHOCTH MX MOHSTHUM, 3aKOHOB M TEOPUM, a TaK)Ke Ha OCHOBE OOLIMX MOJAXO0JI0OB K KJIacCHU(PHUKAUU
OpPraHMYECKUX U HEOPraHMYECKHX BEIIECTB M 3aKOHOMEPHOCTSAM IPOTEKAHMUS XMMHMUYECKUX pEeaKLui
MEX1Yy HUMH.
3HAUUTENBHOE MECTO B COAEPKAHUM Kypca OTBOAMTCS XUMHUYECKOMY IKCIepUMeHTy. OH OTKphIBacT
BO3MOXXHOCThH (DOPMHPOBATh Y ydalIuXxcs yMEHUs! paboTaTh C XUMUYECKUMH BELIECTBAMM, BBIIIOJIHATh
NPOCTbIE XMUMMYECKHE OIbITHI, YYUT UIKOJHbHUKOB O€30MacCHOMY M 3KOJOTMYECKH I'PaMOTHOMY
oOpallleHUIO C BEIIeCTBAMHU B OBITY U Ha IPOU3BOJICTBE.
Jloruka ¥ CTPYKTYypHpOBaHHE Kypca TIO3BOJIIIOT B IIOJHOW Mepe HCIOJIb30BaTh B OOY4YEHUHU
JIOTUYECKHE OIEepallMd MBIIIJICHHUS: aHallu3 U CHUHTE3, CPABHEHHE U aHAJIOIMIO, CHCTEMAaTH3alHuI0 U
o6o0b11eHue.

IIporpamma  HampaBjeHa Ha  ¢opmupoBaHHMe  y4yeOHO-YIPaBICHYECKUX,  y4eOHO-
KOMMYHHUKATHBHBIX, y4eOHO-HH(OPMAIIMOHHBIX YMEHHUH U HABBIKOB,;
NupopMallnoOHHBIX KOMIETEHTHOCTEH, CIIOCOOOB JI€ATENbHOCTU: CPAaBHEHHME, COMOCTaBJICHHE,
paH)XMpOBaHME, CUHTES, AHATIN3, PA3BUTHE JIOTUYECKOTO U IPOCTPAHCTBEHHOTO MBIIIICHUS.

I[aHHaﬂ pa60qa;1 nporpamMmma MOKET OBITh pcain30BaHa pu HMCIOJb30BaAHUU TpaHHHHOHHOﬁ
TEXHOJIOTHNH O6yquHﬂ, a TaKXKC JJIEMCHTOB APYTHUX COBPEMCHHBIX O6paSOBaTeJ'H)HI)IX TCXHOJIOFPIP'I,



nepefoBbIX (GOpM U METOAOB OOy4YeHMs, TaKMX Kak MpPOOJEMHBIM METOJ|, pa3BUBalollee OO0ydeHHE,
KOMITBIOTEPHBIE TEXHOJIOTHH, TECTOBBIM KOHTPOJIb 3HAHUW W Jp. B 3aBUCUMOCTU OT CKIIOHHOCTEH,
MOTPEOHOCTEN, BO3MOXKHOCTEH M CIIOCOOHOCTEN Ka)XXI0r0 KOHKPETHOTO KJlacca B MapallyIeliu.
KouTponb  ypoBHS  3HaHMI  y4aliMxcsi — [peAycMaTpuBaeT  IMPOBEAEHUE  MPAKTUYECKUX,
CaMOCTOSITENIbHBIX U KOHTPOJIbHBIX padoT.

Cooeporcanue npozpammul

10 knacc
BBenenue
[Ipenmer oprannuyeckod xumuu. KpaTkuil odyepk pa3BUTHS OpraHudyeckod xumuu. [lpeanochuiku

CO3/IaHHSA TEOPUU CTPOCHHUS OpraHUYecKHX coenuHeHuN. OCHOBHBIE TMOJIOKEHUS TEOpUHU
A.M.bytnepoa. CtpoeHue atoma yriaepojia. BaaeHTHbIE COCTOSIHHS aToMa yriiepoja.

Tema 1 «Cmpoenue u knaccupukayusa op2anudeckux coeOuHeHuu)

Knaccugukanus opraHu4ecKkux COEIMHEHMH MO CTPOEHMIO yriepojaHoro ckenera. Kiaccuduxanus
OpPTaHUYECKUX COEAMHEHHH 1o (yHKIMOHANBHBIM TpynmnaMm. Kriaccudukanuss opraHnmdecKux
COeIMHEHUH 10 (PyHKIMOHAIBHBIM IpynnaM. TpruBHanbHas U pallioHaIbHAsE HOMEHKIIATypa
Homenxnarypa UIOITAK. CrpykrypHast uzomepusi u ee Buibl. [IpocTpaHcTBeHHas H30MepHs U €€
BUJIBL.

Tema 2 «Xumuuecxuepeakuuu 6 opzauuqeamﬁ xumuu»

Peakiuu nprcoennHeHys u 3ameleHus. Peakiuy oTienyieHust (3JIMMUHUPOBAHUS) U M30MEpU3aLIUU
[TonsaTtue o mykieodmie u anekrpoduie. Kinaccupukams peaxiuii Mo THITY pearupyronmx YacTHIl
B3aumHOe BIMsSHUE aTOMOB B MOJIEKYJIaX OPraHUYECKHUX BELIECTB

Tema 3 «Yenee00opoovi»

[Ipupoanble UCTOYHUKH yrieBogoponoB. HedTs, ee npomeinuienHas nepepadorka. [Ipuponnsiii ras,
KaMEHHbI yrosb. Ankanbl. CTpoeHue, u3oMmepus, HOMeEHKnarypa. ®dusnueckue CBOWCTBA U
MIOJIy4YeHUE aAIKaHOB. XHMMHYECKHME CBOWCTBA QJIKaHOB. MeEXaHU3M peakuuu paguKaJbHOTO
3aMelieHus, ero craauu. IlpuMeHeHue ankaHoB. PerieHue pacyeTHBIX 3a7ay Ha BBIBOJA (opmyl
OpPraHMYeCKUX BEIECTB MO Macce (00beMy) MPOAYKTOB cropanus). AjkeHbl. CTpoeHHe, H30MepHs,
HOMEHKIaTypa. PU3n4ecKue CBONCTBA U MOITYYEHHE aTKEHOB. XMMHUYECKHUE CBOMCTBA aJIKEHOB
MexaHu3M peakluu IeKTPOPUIbHOTO Npucoe uHeHus. [I[puMeHeHe aaKeHoB.

Anxunbl. CtpoeHue, u3zomepus, HOMEHKIaTypa. PU3NYECKHE CBOICTBA M IIOJIyYEHUE aJIKHUHOB.
XuMmudeckue cBoicTBa aKMHOB. [Ipumenenne ankuHoB. AnkaaueHsl. CTpoeHue, H30Mepus,
HOMEHKJIaTypa, (pu3nuecKkue cBOiCTBa, MoTyYeHue. XUMHUUECKHEe CBOMCTBA ankaaneHoB. Kayuyku.
Huknoankansl. CTpoeHNe, U30MeEpUsl, HOMEHKJIATypa, CBOWCTBA

Apenbl. CtpoeHue Mousiekynbl OeH3ona. dusnyeckue CBOWCTBA M IMOJIyde€HHE apeHOB. XHUMHUYECKHUE
cBoiicTBa 6ensona. [Ipumenenne 6en3ona u ero romosuoros.Opuentupytouiee aeiicrsue rpynn CHz B
peaKIMsIX 3aMEIICHUs ¢ y4acTHeM Toiryosa. Peakiuy O0KOBBIX Iienel aakumiOeH3050B. ['eHeTnyeckas
CBA3b MEXAY KJIACCAMH YIJIEBOJIOPOOB.

Tema 4 «Cnupmut u ghenonvry

CrnupTel: cocTaB, KiaccupUKaIMs, n3oMepusi, HoMeHkiatypa. [lomyyenue m ¢usmueckue CBOWCTBA
COUpTOB. XMMUYECKNE CBOMCTBA MPEAEIBHBIX OJTHOATOMHBIX CIIUPTOB, UX IPUMEHEHUE

OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX CHHUPTOB. DeHOJBI: cTpoeHHe M (U3NYECKHe CBOICTBA,
nosiyueHue. XuMuueckue cBoiicta penona. [Ipumenenne npons3BoIHBIX GeHoa.



Tema 5 «Anvoezudvl u Kemonwv»

Anpaerupl M KETOHBI: KJacCHU(pUKalus, HM30MEpHs, HOMEHKIAaTypa. AJbJIEruabl W KETOHBHI.
OcobeHHocTH cTpoeHUs, (U3MUECKHE CBOMCTBA M MOJMy4YeHHE. XMMHYECKHE CBOWCTBA albJICTHIOB U
keToHOB. HykieodunbHOe mnpucoenvHeHHWE K KapOOHHWIIBHBIM COEIMHEHUsM. B3anMHOe BIUsHUE
aTOMOB B MoJieKyJax. [I[puMeHenue anbaeruioB U KETOHOB.

Tema 6 «Kapbonoewie kuciomoi, cnodicusie Ipupol u Hcupovl»
KapOoHOBBIE KHCIIOTHI: CTPOCHUE, KIacCUPUKAIHI, HOMEHKIIATypa, n3oMepus. Ouzndyeckue cBoicTBa

U TOJy4YeHHE MpeleibHbIX OAHOOCHOBHBIX KHCIOT. OOIIMe XMMHYECKHE CBOMCTBA OPraHUYECKHX U
HEOpraHUYecKux KHucioT. CBONCTBA BBICHIMX KapOOHOBBIX KHCJIOT, HEMpeneiabHbIX KUCIoT. Ocobbie
CBOMCTBAa MypaBbHHONH KUCHOTHI CloXHBIE dSQHUPHI: MOJIYYeHHE, CTPOCHHE, HOMEHKJIATypa,
¢dbusznyecKkne U XUMHUYECKHE CBONCTBA, NMpUMEHeHHe. PellieHne pacueTHBIX M 3KCIEPUMEHTATIbHBIX
3a/la4 ¢ y4yacTHEeM KapOOHOBBIX KHCIOT W CIIOXKHBIX 3(QUPOB. JKUPBI: COCTaB U CTPOCHHE MOJICKYIL.
DU3NYECKUE U XUMUYECKUE CBOMCTBA XKUPOB. MbLia.

Tema 7 «Yeneeoowr»

VYraeBoapl, UX COCTaB U Kiaccupukanus. MoHocaxapuibl, CTpOEHHE, MU30MEpUs, KIacCUPHUKAIIMS,
nosydeHue. I'ekco3sl. ['moko3a u ¢ppykTo3a: cTpoeHue, CBOMCTBA, ONOIOruYecKas poib, IPUMEHEHHE.
Hucaxapunel. CTpoeHHME M CBOWCTBAa caxapo3bl. BakHeilime mNpeAcTaBUTENN AMCAXAPHIIOB.
[Tonucaxapuasl. Kpaxman u 1emnono3a, UX CTPOEHME U CBOMCTBA, HpumeHeHue. llonarue o0
HNCKYCCTBCHHBIX BOJIOKHAX.

Tema 8 «A30mcooepicaunjue opzanuueckue coOeOUHEeHUA)

AMUHBL: cTpOeHME, Kilaccuukanus, HOMEHKIaTypa, uzomepus. [lonyyenue u ¢pusnueckue cBoiicTaa.
XHWMHYECKHE CBOWCTBA M INPUMEHEHHE aMUHOB. AMMHOKMCIOTBI: COCTaB U CTPOCHHE MOJIEKYI,
KJaccupuKalys, HOMEHKIAaTypa, (U3MYeCKHe U XUMHUYECKHE CBOWCTBa, MoyiydeHue. benku kak
NPUPOJHBIE TOJUMEPBl, HUX CTpOe€HHWE U (U3NYECKUE CBOWCTBA. XHUMHUYECKHE CBOMCTBA,
Ouosnornyeckue (QyHKIMM M 3HaA4eHHE OeNKoB. A30TcOepialllie IeTepOLUKIMYECKUE COEeINHEHUS
(muppos, NUPUIUH, MUPUMHINHOBBIE M MypUHOBBIE OCHOBaHUS). HykienHoBble kuciaotThl. I'eHHas
UMH)XeHepus U OuorexHosorus. OO6OOIIEHHME M CHUCTEeMaTU3alus 3HaHUM 00 yrieBojax U
a30TCOAEPKAIINX COCAUHCHUSAX.

Tema 9 «buonozuuecku akmuenvle eeuiecmea»

Buramunsl. [lonarue 06 aButamMuHo3ax. @epMeHThl, UX CTPOCHUE U CBOWCTBA. 3HaUeHUE (PepMEHTOB
B OHOJIOrMM M TpPUMEHEHHE UuX B MpoMmblluieHHOCcTU. IloHatne o ropmoHax. OtaenbHbIE
MpeACTaBUTENN TOPMOHOB. JlekapcTBa, uX kiaccudukanus W CBOWCTBA. MexaHU3M JACHCTBUS
HEKOTOPBIX JIEKAPCTBEHHBIX MpenapaTtoB. HapkoMaHus U ee Mpo(puIakTrKa.

11 knacc

Tema Nel Cmpoenue amoma

Amom — cnoxncnan wacmuya. SIqpo u NEKTPOHHAST 000JI0UKA. DIEKTPOHBI, TPOTOHBI U HEUTPOHHI.
Muxkpomup 1 Makpomup. Jlyanusm 4acTUI] MUKPOMUPA.

Cocmosanue 1eKmponos ¢ amome. DIEKTPOHHOE 007ako M opOuTanb. KBaHToBBIe yncima. Popma
opburaneit (s, p, d, ). DHepreTnueckue ypoBHU M MOAYpOBHHU. CTPOCHHE DIIEKTPOHHBIX 000JIOYEK
aTOMOB. OJEKTPOHHbIE KOH(uUrypauuu atoMoB 3iemeHToB. [Ipunnun Ilaynu u npasuno ['ynaa.



OnexTpoHHO-Tpaduueckrue (HopMyasl aTOMOB AJIEMEHTOB. DJIEKTPOHHAS KIacCU(PUKAIUS 3JIEMEHTOB:
s-,p-, d- u f- cemeiicTBa.

Banenmmnuile 603mooicnocmu amomog xumuueckux nemenmog. BajieHTHble IeKTpoHbl. BaneHTHbIe
BO3MO>XHOCTH aTOMOB XUMUYECKUX AJIEMEHTOB, O0YCIIOBJICHHbIE YHCIOM HECHApEHHBIX 3JEKTPOHOB B
HOPMAJIbHOM U BO30Y)XKIEHHOM COCTOsHUsX. Jlpyrue (akTopbl, ompeaessiomuye BaJCHTHBIE
BO3MO>XHOCTH aTOMOB: HAJIMYUE HEMOJEIECHHBIX AIEKTPOHHBIX Map U HATUYUEe CBOOOJHBIX OpOUTANIEH.
CpaBHEHME MOHATHIA «BAaJIEHTHOCTHY» U «CTEIEHb OKUCICHUS».

Ilepuoouueckuit 3axkon u nepuoouueckas cucmema xumuueckux nemenmos /. U. Menoeneesa u
cmpoenue  amoma.  1IpeqnoCBUIKM  OTKPBITUS ~ NEPUOJMYECKOrO  3aKOHA:  HAKOIUIEHHE
(dakTosornueckoro Marepuana, padbotsl npeamecrseHHukoB (M. S. bepuenuyca, U. B. JleGepeitnepa,
A. DO. lllankyprya, JIx. A. Hetonensaca, JI. FO. Meiiepa); cve3nq xumukoB B Kapicpys. JInanocTHbie
kadyectBa J[. M. MenneneeBa. Otkpwitrie [I. M. MenpaeneeBbiM neproauueckoro 3akona. Ileppas
(dbopMyIHpOBKa TEPUOJUYECKOTO 3aKOHA. [Opu3OHTaNmbHas, BEpPTHKAJbHAs M JAMArOHAIbHAS
nepuoandeckue 3aBucUMocTH. [lepuonuyeckuil 3akoH U crpoenue atoma. Mzotombl. CoBpeMeHHas
TPAKTOBKA TMOHSTHUS «XMUMHYECKUN 3JeMEHT». 3aKOHOMEpHOCTh Ban-nen-bpyka — Moznu. Bropas
dbopMynupoBKa nepuoandeckoro 3akoHa. Ilepmonuueckas cucrema JI. . MenneneeBa u cTpoeHue
aToMa. @U3NYECKUI1 CMBICI MOPSIIKOBOI'O HOMEPA JIEMEHTOB, HOMEPOB I'PYIIBI U neproaa. [Ipuannbl
M3MEHEHHUS METaNIMYeCKUX M HEeMETaJUIMYECKUX CBOMCTB 2JIEMEHTOB B IPyMIMax U MEPUOJaX, B TOM
gyucae OompmmMx W cBepxOompmmx. TpeTbst (GOpMyIMpOBKa IMEPHOAMYECKOTO 3aKOHA. 3HAYCHHE
MEePUONYECKOro 3aKOHA M MEPUOINYECKON cucTeMbl XuMHuueckux snemeHToB .M. MenaeneeBa amns
Pa3BUTHUS HAYKU U TOHUMAHUsI XUMUYECKON KapTUHBI MUDA.

Tema Ne2 Cmpoenue seuyecmea

Xumuueckaa ceazv. Eounaa npupooa xumuueckou ceéazu. VIOHHass XUMHYECKas CBSI3b U MOHHBIE
KpUCTAJIIMYecKHe pemeTkd. KoBajieHTHas XMMUYecKasl CBsI3b U €€ KJacCHU(PUKalusi: M0 MEXaHU3MY
oOpa3oBaHusl (OOMEHHBI M JTOHOPHO-AKLENTOPHBIH), MO 3IEKTPOOTPHUIATEIbHOCTU (TMOJSpHAs U
HEMOJISIpHAsi), TO CIoco0y TEePeKPhIBAaHUS JJICKTPOHHBIX OpOuTaNed (6 W 7), MO KPaTHOCTH
(omuHapHas, OBOIHas, TpoiHas W monyTopHas). [loMsipHOCTH CBSI3M M TOJSPHOCTH MOJIEKYJIBI.
Kpucrannuueckre pemeTkd BEIIECTB C KOBAJEHTHOM CBS3bI0: AaTOMHAsT W MOJIEKYJspHasl.
Meramnueckass XMMHYECKasl CBA3b M METANIMYECKHE KPUCTANIMYECKHE peleTku. Bomopoanas
CBSI3b: MEKMOJIEKYJISIPHAsE U BHYTPUMOJIEKYIsipHas. MexaHnu3m oOpa3oBaHus 3TOM CBS3H, €€ 3HAaUCHHUE.
MexMonekynsapHble B3auMoJeicTBUs. EauHas mpupoaa XMMHUYECKHX CBA3€H: MOHHAs CBS3b Kak
MIpEACIIbHBINA CIydyall KOBJICHTHOW IOJSPHON CBSI3M; MEPEXOJ] OJHOTO BHJA CBS3U B JIPYroM; pa3HbIE
BH/JIBI CBSI3U B OJIHOM BEILIECTBE U T. .

Ceoiicmea Kosanenmuoil xumuieckoul ceaszu. HacwlnaeMocTb, NOJISPU3YyEMOCTb, HAIIPABIEHHOCTb.
['eomerpus Monexyit.

Tuépuouzayusa opoumaneit u ceomempus mojeKkys. sp 3 -TuOpuIU3aIMsl y aTKaHOB, BOJIbI, aMMHUaKa,
anMmasza; sp 2 -TuOpuaM3anus y COeIMHEHMH Oopa, aJKeHOB, apeHOB, JHWEHOB U TrpaduTa; Sp-
rudpuan3anust y COeIMHEHUH Oepuiuius, ajJKWHOB M KapOuHa. ['eoMeTpus MoJieKyln Ha3BaHHBIX
BEILIECTB.

Ilonumepwvr opzanuueckue u Heopeanuyeckue. Ilonmumvepsl. OCHOBHBIE TOHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUI: «MOHOMEpP», <«IIOJUMEpP», «MAKPOMOJEKYNa», «CTPYKTYpHOE
3BEHO», «CTEMEHb MOJUMEpU3AINN», «MOJIEKYIspHas Macca». CrnocoObl MOJy4EeHHS MOJIMMEPOB:
peakMy TMOJIMMEepU3allul M TMoJuKoHAeHcanuu. CTpoeHHue MOJMMEpOB: reoMeTpudeckas Qopma
MaKpOMOJIEKYJ, KPUCTAUIMYHOCTh U aMOP(PHOCTh, CTEpeOperyisipHocThb. [lomumepsl opranudeckue u
Heoprannueckue. Kayuyku. Ilnactmacesl. Bonokna. buononumepsl: 6enku 1 HyKJI€MHOBBIE KHCIOTHI.
Heopranuueckue monuMepsl aTOMHOTO CTPOEHHS (aUIOTpOmHble MojauduKanuu  yriaepoja,
KPUCTAJUTMYECKUN KPEMHHH, CEJIEH M TEeJUlyp LENOYE€YHOrO CTPOCHHUsSI, NUOKCHJ KPEMHUS U Jp.) U
MOJIEKYJIIPHOTO CTPOCHHMSI (cepa TutacTudeckas u ap.).

Teopua cmpoenua xumuueckux coeounenuii A.M. Bymnepoega. 1Ipennocbuiku co31aHusl TEOPUU
CTPOCHHSI XUMHUYECKUX coelunHeHui: pabotsl mpemmectBeHHUKkoB (OK.b. [roma, @. Benep, LI.O.
Kepap, ®.A. Kekyne), cbe3n ecrectBoucnbiTareneii B Illneiiepe. JIuunocTHeie kayecTBa A.M.



bytiepoBa. OCHOBHbBIE MOJOKEHUS TEOPUM XHMUYECKOTO CTPOEHUS OPraHWYECKUX COECIUHEHWH U
COBPEMEHHOUN TeOopHH CTpoeHHs. M3oMepusi B OpraHM4ecKOd W HEOpraHW4YecKol Xumuu. Bzammnoe
BJIMSIHUE aTOMOB B MOJIEKYJIaX OpPraHMYECKUX M HEOpPraHWYecKuX BeliecTB. OCHOBHbIE HAIpaBICHUS
Pa3BUTHS TEOPUHU CTPOSHUSI OPTraHMUECKUX COCTUHEHHH (3aBUCUMOCTh CBOMCTB BEIIECTB HE TOJIBKO OT
XMMHUYECKOTO, HO M OT HX D3JEKTPOHHOTO M IPOCTPAHCTBEHHOTO CTpOeHus). MHIYKIIMOHHBIA U
Me30MepHbIT 3P exThl. CTepeoperyisapHOCTb.

Juanekmuueckue 0CHO8bl 00WHOCHMU O08YX 6e0ywux meopuii Xumuu. J{ManeKTUYECKUE OCHOBBI
obmHocTH mepuogudeckoro 3akoHa J[.M. MenneneeBa u Teopum crpoeHuss A.M. bytiepoBa B
CTaHOBJIEHMH (paboThl MPEIIECTBEHHUKOB, HAaKOIJIeHHE (DaKTOB, ydacThe B Che3Jax, PYCCKHi
MEHTAJIUTET), MpeackazaHuu (HoBble AneMeHThl — Ga, Se, Ge U HOBBIE BEIIECTBA — H30MEpPbI) U
pa3BuTHH (TpU POPMYIUPOBKH).

Jucnepcuwle cucmemst. IlonsTue o nucnepcHbIXx cuctemax. JlucrepcHoHHas cpela U AucrepcHas
¢daza. Tumbl AuCHEPCHBIX CHCTEM M WX 3HAUYCHHE B NPUPOAE M JKU3HU 4YenoBeka. JlucmepcHble
CUCTEMBI C JKHUJKOH Ccpeloil: B3BeCH, KOJUIOMJIHBIE CHCTEMbI, MX KiaccuuKanusi. 307U U Tellu.
O¢dexr Tunpansa. Koarymsums. Cunepesuc. MoseKylsipHble M HCTHHHBIE pacTBOpbL. CriocoObl
BBIPQKEHUS KOHIICHTPAIIMH PACTBOPOB.

Pacuemnpvie 3a0auu. 1. Pacuetsl no xumuueckuM (opmynam. 2. Pacuersl, cBsI3aHHBIE C MOHATUSIMU
«MaccoBasi JIONA» U «0ObeMHas J0Js» KOMIIOHEHTOB cMecH. 3. Beluucienue MoIspHOR
KOHLIEHTPALlUU PacTBOPOB.

Jlemoncmpayuu. Moaenu KpuCTAINTMYECKUX PEIIETOK BEIIECTB C Pa3jIMYHbIM TUIIOM CBs3eil. Moaenu
MOJICKYJT Pa3IUYHON TeoOMEeTpuu. MOoJenn KPUCTATMYECKUX PEIIeTOK aiMasza W rpadura. Mojenn
MOJIEKYJI M30MEPOB CTPYKTYPHOW W MPOCTPAHCTBEHHOH m3omepuu. CBoiicTBa Tonyosa. Kommekuus
IacTMacc M BOJOKOH. OOpasibl HEOPraHWMYECKHX IIOJIMMEPOB: CEphl IUIACTHYECKOH, Qocdopa
KpacHoro, kBapia u ap. Monenu monekyn OenkoB u JIHK. O6pa3ipl pa3indHbIX CUCTEM C KUAKOU
cpenoii. Koarymsimusi. Cunepesuc. Dddext Tunnans.

Tema Ne3 Xumuueckue peakuyuu

Knaccugukayusa xumuueckux peakuyuii 6 op2aHuueckou u Heopzanuveckou xumuu. Ilonstue o
XUMHUYECKON peaklMM; €€ OTIMYMe OT sAJepHOW peaknuu. Peakuuu, uaymme 0€3 H3MEHEHUs
KAaueCTBEHHOI'O0 COCTaBa BEIIECTB: AJUIOTPONM3ALMsA, HW30MEpH3alus M nojaumepusanus. Peakium,
UIyIMe ¢ U3MEHEHHEM COCTaBa BELIECTB: M0 YMCIY M COCTAaBY pPEarupyrolux M 00pa3yroIuxcs
BEIIECTB (pa3joXKeHUs, COCAMHEHUS, 3aMelleHHs, OOMEeHa); MO M3MEHEHHUIO CTENeHEeH OKUCIIEHUs
AJIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUU U HEOKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE
PeaKIMn); Mo TEIUIOBOMY PQeKTy (3K30- U SHIAOTEpMUUECKHE); 0 (a3e (rOMO- U FeTepPOreHHbIEe); MO0
HarpaBJieHHI0 (oOpaTUMBbIE U HEOOpATHMBIE); TIO MUCIOJIb30BAHUIO KaTalu3aropa (KaTaJuTUYECKHe U
HEKaTAJIUTUYECKHUE); TI0 MEXaHU3MY (paJuKalbHble U MOHHBIE); MO BUAY SHEPIMH, WHUIMUPYIOIIEH
peakuuio  (pOTOXMMHUYECKHE,  paJMALMOHHBIC,  JJIEKTPOXUMHYECKHE,  TEPMOXUMUYECKHUE).
OcobeHHOCTH  KITacCU(pUKAIMM pPEaKUMi B OpraHM4ecKoll XuMuu. BeposTHOCTh mNpoTeKaHUs
XUMHUYECKUX peaKIMii. 3aKOH COXpaHEHUsI SHEPTruu. BHYTpeHHsIs1 S3HEPTUs U HK30- U SHIOTEPMUYECKHE
peakuuu. TemnoBoil 3¢p¢exkt XuMuueckux peakiuil. TepmMoxumuuyeckue ypaBHeHHs. Termora
oOpaszoBanus. [lonstie 06 suTansnuu. 3akoH I'.U. I'ecca u cnenctBus U3 Hero. DHTpONUSA. DHEPrus
I'n66ca. Bo3aM0OXXHOCTh POTEKaHUSI PEAKLUH B 3aBUCUMOCTH OT U3MEHEHUS SHEPTUH U SHTPOIUU.
Cropocmb xumuyeckux peakyuil. Ilonstue o ckopoctu peakiuu. CKOpocTb TOMO- U T€TepOreHHON
peakuuu. OHEprusi akTUBALMU. ODJIEMEHTapHbIE M CIOKHbIE peakuuu. DaxkTophl, BIUSAIOLIME HA
CKOpOCTb XMMHYECKOM peaklMu: MpUpoja pearhpyrollux BeUlecTB; TemmepaTypa (3akoH Banrt-
I'odda); koHIEHTpalus (OCHOBHOM 3aKOH XUMHUYECKOW KMHETHUKH); KaTaau3aTtopbl. Katanus: romo- u
reTepOreHHbIN; MEXaHU3M AeUCTBUSA Katain3aTopoB. @epMeHTHI. 11X cpaBHEHHE ¢ HEOPraHWYECKUMU
Karanuzaropamu. OepMEeHTAaTUBHBIM KaTalin3, ero MexaHu3M. MHruOUTOphl M KaTaIUTHUYECKHE SIIbI.
3aBUCUMOCTbH CKOPOCTH peaKkuili OT TOBEPXHOCTH CONPUKOCHOBEHUS PEarupyrOIINX BEIIECTB.
Oobpamumocmov xumuueckux peaxkyuu. Xumudeckoe pasHoBecue. lloHATHE O XUMHUECKOM
paBHOBecuH. PaBHOBecHble KOHILIEHTpauMu. JIMHAMUYHOCTh XMMHUYECKOro paBHOBecus. KoHcTaHnTa



paBHOBecHs. DakTOppl, BIMSIOIIME Ha CMEIICHUE paBHOBECHS: KOHILIEHTpalMs, MAaBJICHUE U
temnepatypa. [Ipunnun Jle [latense.

Inexmponumuyeckasa ouccoyuayusa. DIESKTPOIUTbl U  HEUIEKTPOJIUTHL. DJIEKTPOJIUTUYECKAs
aucconuanus. Mexanusm IUCcCOUMalny BEUIECTB C Pa3JIMYHbIM TUIIOM XUMUYECKOM CBs3u. CBOMCTBA
noHoB. Katnons! 1 aHnoHsl. KuCnoTel, COIM, OCHOBAHUS B CBETE 3JIEKTPOJUTHUECKON JUCCOLMALINH.
CreneHb 3IEKTPOJUTUYECKON IUCCOIMALMHU, €€ 3aBUCHUMOCTb OT MPUPOJABI 3JEKTPOJIUTA U €ro
KoHUeHTpauuu. Koncranta nucconmanuu. CryneHyaras Juccoluanus 3J€KTpoiauToB. Peaxuuw,
MPOTEKAIOIIEe B pacTBopax dJeKkTposuToB. [lpomsBeaenue pactBopumoctd. Boodopoonwiii
nokazameny. Jlucconnanus Boabl. KoHcraHnTa auccouumanuu BoJAbl. MIOHHOE IPOM3BENEHUE BOJIBI.
Bonoponnsiii nmokazarens pH. Cpenbl BOAHBIX PACTBOPOB AIIEKTPOJIUTOB. 3HAYEHUE BOJOPOAHOIO
MoKa3aTess JUIsi XUMUYECKHX M OMOJIOTMYECKHX MPOLIECCOB.

T'uoponus. llouarue «ruaponus». ['MIpoan3 opraHMYEcKUX COeAUHEHUHN (TaIoreHaIKaHOB, CIOKHBIX
3¢upoB, yrieBoaos, 6enkoB, AT®) u ero 3HaueHue. [ uapoIn3 HEOpraHMUECKUX BemecTB. [ uaponus
cosieii — tpu caydas. Ctynendarsiii ruaposn3. HeoOpaTtumerit runponus. [IpakTuyeckoe npuMeHeHHE
THIPOJIN3A.

Pacuemnvie 3a0auu. 1. PacyeTbl 0 TEPMOXMMHYECKUM YpaBHEHUSIM. 2. BpluncieHue TemioBOro
spdexTa peakuu Mo TeryIoTaM 00pa3oBaHUs PEArupYIOUIMX BEIIECTB M HPOAYKTOB pPEaKIuu. 3.
Onpenenenne pH pactBopa 3amaHHON MOJIIpHOM KOHLEHTpauuu. 4. Pacuer cpeaHell CKOpOCTH
peaKuuy Mo KOHLEHTPALMsIM pearupyroumux BelecTB. 5. BoluncieHus ¢ MCrojib30BaHUEM MOHATHUS
«TEeMIIePaTypHbIl KO3(POUIUEHT CKOpOCTH peakiuu». 6. HaxoxaeHue KOHCTaHThI PaBHOBECHS
peakuuy MO pPaBHOBECHBIM KOHIEHTPALMSAM M OINPEAEIEHUE MCXOJHBIX KOHIIEHTpalMi BEIIECTB.
Jemoncmpayuu. Ilpespamenne kpacHoro ¢ochopa B Oenblif, Kuciopona — B 030H. Mopenu H-
OyTaHa u n300yrana. [loxydyeHnue KUCIopoaa U3 MEPOKCHIa BOIOPOIA M BOJBI; IETUpaTAIUs STAHOIA.
Henouka npespamwenniit P — P20Os — H3POs; cBoiicTBa CONSHON U YKCYCHOM KHCIOT; PEAaKLHUH,
uaymue ¢ o0pa3oBaHUEM OCaJKa, ra3a U BOJbl; CBOWCTBA METAJJIOB; OKUCJICHHUE allbJIETH/Ia B KUCIIOTY
U cnupra B anpAerujl. Peakuuum ropeHus; peakuud 5SHIOTEPMUYECKHME Ha MpPUMEpPE peakiuu
paszioxeHus (3TaHoNa, KATMHHOW CETUTPbI, U3BECTHSAKA UM MeENa) U SK30TEPMHUUYECKHUE Ha MpUMEpE
peakuuii coequHeHus (obecuBeunBaHue OPOMHON BOJBI M pacTBOpa MEpMaHraHaTa Kalus STHICHOM,
raiieHue M3BeCTH W Jp.). B3aumopeiicTBue IMHKa ¢ pacTBOpaMU COJSTHOW M CEpHOM KHCIOT MpHU
pasHBIX TEMIIEpaTypax, NPH Pa3HbIX KOHILEHTPALMSAX COJSIHOM KHCIOTBHI; Pa3jOXKEHHE MEPOKCUAA
BOJZIOpOJa ¢ moMmolplo okcuaa mapranma (IV), karam as3sl cbIporo msica M ChIpOro KapToders.
B3aumMoneiicTBre IMHKA ¢ pa3IMYHON MOBEPXHOCTHIO (IOPOLIKA, MBUIK, TPaHyll) ¢ KUCI0TolH. Mozensb
«xunsmero cnosy. Cmenienne pasHoBecus B cucteMe Fe”' + 3CNS- «» Fe(CNS)s3; oMbLIeHHE KUPOB,
peakuMu dSTepuuKaui. 3aBUCHUMOCTb CTENEHM 3JIEKTPOJUTHYECKON JHCCOLMALMU  YKCYCHOM
KHCIOThl OT pasz0OaBneHus. CpaBHenue cpoiictB 0,1 H pacTBOpoB cepHOl M CEpPHHUCTOM KHCIOT;
MYpPaBbUHON M YKCYCHOM KHCJOT; TMIPOKCHUIOB JIMTHS, HATpUsl U Kanusd. VIHOUKaTOpel U U3MEHEHHE
UX OKpPacKM B pa3Iu4HbIX cpenax. CepHOKUCIBINA U (PepMEHTATUBHBIN TUAPOIIN3 YrieBoAoB. [ uaponus
KapOOHATOB, CyNb(aTOB, CHIMKATOB INEIOYHBIX METAIJIOB; HHUTpPAaToB LWHKAa uiau cBuHOa (II).
I'unponus kapbuna KaabIus.

Tema Ned Bewecmea u ux ceoiicmea

Knaccugpukayus neopeanuueckux eewjecme. Ilpoctbie M cioxHble BemecTBa. OKCHABI, HX
kinaccupukanua. [wapokcuabl  (OCHOBaHUS, KHUCIOPOJCOJAEPXKALIUE KHUCIOTHI, am¢oTepHbIe
runpokcuabl). Kucnotel, nx knaccudpukanus. OcHoBanus, ux kiaccudukauus. Conm cpenHue,
KHCITbI€, OCHOBHBIE U KOMIUIEKCHBIE.

Knaccugpukayua opzanuueckux eewjecme. YTIEBOAOPOAbI U Kiaccu(uKaus BeIIECTB B
3aBUCHUMOCTH OT CTPOEHHUS YyIJepoaHOo menu (anudaruyeckue M IUKIMYECKHE) U OT KpaTHOCTU
cBsi3ell (mpenenpHble M HempeaenbHbE). ['omonornyeckuii psin. [Ipom3BoaHbIE yIriIeBOAOPOJIOB:
rajloreHajKaHbl, CIUPTHI, GEHOIIBI, aJbJAECTUABl U KETOHBI, KAPOOHOBBIE KUCIOTHI, IPOCTHIE U CIIOKHBIE
3¢ UpBl, HAITPOCOEAMHEHUS, AaMUHBI, aMUHOKHCIIOTHI.

Kucnomwvt opzanuueckue u meopzanuueckue. Kuciorsl B cBeT€ MPOTOJUTUYECKOM TEOPUH.
ComnpsikeHHBIE KUCIIOTHO-OCHOBHBIE Maphl. Kilaccudukanus oOpraHM4ecKuX U HEOPraHWYEeCKHUX



kucnor. OOImme CBOWCTBA KHCIOT: B3aUMOJICHCTBHE OPTaHMYECKHX W HEOPTaHMYECKUX KHUCIOT C
MeTaJlJlaMl, C OCHOBHBIMU OKCHUJaMH, ¢ aM(OTEpHBIMH OKCHUIAMH U TUAPOKCUIAMH, C COJISIMH,
oOpa3zoBaHHue CIOXKHBIX APUpoB. OCOOEHHOCTH CBOWCTB KOHIICHTPHUPOBAHHOW CEPHONW W a30THOM
KUCJIOT. OCOOCHHOCTH CBOMCTB YKCYCHOM M MYPaBbUHOW KHUCIIOT.

OcHnoganusa opzanuueckue u Heopzanuyeckue. OCHOBAaHMS B CBETE€ IPOTOIMTUYECKON TEOPUH.
Krnaccudukanus opraHMuecKux ¥ HEOPraHMYECKHMX OCHOBaHMN. XHMHUYECKHE CBOMCTBa LIENOYEH U
HEPacCTBOPUMBIX OcHOBaHUI. CBOIcTBa OECKUCIOPOTHBIX OCHOBAHMI: aMMHaKa U aMUHOB. B3anmnoe
BJIMSIHME aTOMOB B MOJIEKYJIE aHUJIMHA.

Ampomepnovie opzanuyeckue u Heopzanuyeckue coeounenus. AMPOTEpHBIE COCIMHEHUS B CBETE
MPOTOJIMTUYECKOH Teopuu. AMGPOTEpHOCTh OKCHUIOB M THUIAPOKCHUIOB HEKOTOPHIX METaJIOB:
B3aUMOJICMCTBME C KHUCJIOTaMd U 1iejJodyamu. [loHSTHE O KOMIUIEKCHBIX COCIUHEHUSIX.
KomrmekcoobpaszoBarenb, JTUraH]bl, KOOPIMHAIIMOHHOE YMCIIO, BHYTpEHHAS cdepa, BHEIIHSS cdepa.
AM}OTEPHOCT AMHUHOKHUCIIOT: B3aMMOJICHCTBIE aMUHOKHUCIIOT CO IIEI0YaMH, KUCIOTaMH, CIIMPTaMH,
IpyT ¢ Ipyrom (oOpa3oBaHKE MOTUIENTHAOB), 00pa30oBaHNE BHYTPEHHEH cOM (OUITOISIPHOTO HOHA).
I'enemuueckasn céa3v meincoy Knaccamu Op2aHUYecKUX U Heopeanuyeckux coeounenuil. Iloustue o
TEHETUYECKOM CBA3M W TE€HETHYECKUX PsJaxX B HEOPraHMYECKOM M OpraHUYecKO XHMHHU.
['enetnveckue psanpl Metauia (Ha MpUMEpe KalbIUs M Keje3a), HeMeTauia (Ha mpuMepe cepbl U
KpeMHUS), IEPEX0JHOTo dJIEMEeHTa (Ha MpuMepe LKUHKa). ['eHeTnyeckue psiibl ¥ TeHeTH4YecKas CBS3b B
OpraHUYEeCKON XUMUU (11 COSIUHEHUH, COAEepkKAIIMX JIBa aTOMa Yriiepojaa B MoJiekyie). EnuHcTBO
MHpa BEUIECTB.

Pacuemnpvie 3a0auu. 1. Bpruucienue maccbl Wik o0beMa IPOAYKTOB pEaKLUU [0 U3BECTHON Macce
Wi 00beMy HCXOJHOTO BEIIECTBAa, COAEPIKAIEro MpuMecd. 2. BpluucieHne Macchl HCXOTHOTO
BEIIIECTBA, €CJIM U3BECTEH MPAKTUUECKHUI BBIXOJl U MACCOBAs JIOJISI €r0 OT TEOPETUUYECKU BO3MOMKHOTO.
3. BeluncieHust 10 XMMUYECKUM YPaBHEHUSM PEaKLMid, €CJIM OJJHO U3 PEarupyrolluX BEIIECTB JaHO B
n30biTKe. 4. Onpenenenne MOJEKYISIPHON (OPMYIBI BEHIECTBA 110 MAaCCOBBIM JOJSIM DJIEMEHTOB. 5.
Omnpenenenre MOJEKYIApHONW (GOpMyNBI T'a3000pa3HOrO BEIIECTBA IO W3BECTHOW OTHOCUTEIHHON
IUIOTHOCTA M MAacCOBBIM JOJISIM 3JIEMEHTOB. 6. HaxoxneHue MoJeKyJIsspHON (OpMYIIbI BEIIECTBA 110
Macce (00beMy) poayKTOB cropanus. 7. KomOMHUpOBaHHbIE 3a/1a4H.

Memoncmpayuu. Komnexkuuss  «Knaccudukanus  HEOPraHWYECKUX  BEIIECTB» M 0OpasIlwl
npencraButeneir kiaaccoB. Kommekius «Knaccudukanys OpraHMYECKUX BEIIECTB» U 0Opasilbl
IpescTaBuTeNel KiaccoB. MoJenu KpHUCTaNIMYECKUX PEUIeTOK MeTauioB. Komiekuus MeTamuioB ¢
pasHbIMH (DU3MYECKHMMH CBOMcCTBaMH. B3ammopeiicTBue: a) TUTHsS, HATpWs, MarHus U >kene3a ¢
KHCJIOPOJIOM; 0) IIETOYHBIX METAJUIOB C BOJIOH, ClIUpTaMH, (PEHOJIOM; B) IIMHKA C PACTBOPAMH COJISTHOM
U CEepHOU KHUCIOT; T) HATPUS C CEpOii; J) alllOMUHHUS C HOJOM; €) KeJe3a C pacTBOPOM MEIHOTO
KYIIOpOCa; 3K) aJIOMUHHS C PACTBOPOM €IKOTr0 HaTpa. OKCHABI U TUAPOKCHUIBI XpOMa, UX TOJIYYCHHE U
cBoiicTBa. [lepexon xpomara B 6uxpomar u odpatHo. Kopposusi MeTanioB B 3aBUCUMOCTH OT YCIIOBUH.
3ammTa METAJIOB OT KOPPO3WHU: 00pa3Ibl «HEP)KABEEK», 3alUTHBIX MOKpbITHH. Kommekmus pyz.
DNEeKTPOdIN3 pacTBOPOB coyieil. Mojenu KpUCTAIUTMUECKHUX peIIeTOK Hoja, anmasza, rpadura.
Amnnorponus ¢pocdopa, cepsl, Kuciaopoaa. Bzaumoseiicteue: a) Bo1opoa ¢ KUCIOPOIOM; 0) CYypbMBI C
XJIOPOM; B) HATpUS C UOAOM; T') XJIOpa ¢ pacTBOPOM OpOMHJIa KaHs;, 1) XJIOPHON U CEPOBOJIOPOTHOM
BOJIbI, €) OOecIBeYMBaHUE OpPOMHON BOJbI ATHWJICHOM WM areTuieHoM. [lomydeHne W CBOMCTBa
XJIOPOBOJIOPOJIa, COJISTHOW KHCIOTHI W amMMuaka. CBOHCTBa COJISIHOM, pa30aBiICHHON CEepHOU U
YKCYCHOM KHCIOT. B3anmMozeiicTBre KOHIIEHTPUPOBAHHBIX CEPHOW, a30THOW KHUCIOT U Pa30aBIeHHON
a30THOM KHUCIOTBI C Meapto. Peaknmst «cepeOpsHOro 3epkanay I MYypaBbHHOW KHUCIOTHI.
B3auMogeiicTBrue pacTBopa THAPOKCH/IA HATPHS C KUCIOTHBIMU okcuaamu (okcuaoMm yriepoxaa (I1V)),
amMpOTepHBIMU TUAPOKCUIAMH (THUIPOKCUIOM ITMHKA). B3auMopeiicTBie aMmMuaka ¢ XJ0pOBOJOPOIOM
W BOJOHW. AHAIOTWYHO I METHJIaMHUHA. B3anMonelcTBHe aMHHOKHUCIOT ¢ KUCIOTaMH U IIEI0YaMH.
Ocymiectienue nepexonon: Ca — CaO — Ca(OH)y; P — P05 — H3PO4 — Caz(POy)2; Cu — CuO
— CuSO4 — Cu(OH); — CuO — Cu; CHsOH — CyHy — CyHyBrs. Jlabopamopusie onvimet.
5.CBoiicTBa CONSHOM, cepHO (pa30.) U YKCYyCHOHM KUCIOT. 6. B3anmoseiicTBie THAPOKCUAA HATPUS C
consimu, cynbdarom meau (1) u xaopuaom aMMoHUS.



Memannw. Ilonoxenue meramnoB B nepuonuueckon cucreme .M. MenneneeBa U CTpoeHHE HX
aToMoB. [IpocTble BemecTBa — METaUIbl: CTPOSHHE KPUCTAIOB U METAJUTMUECKasi XUMUYECKasl CBSI3b.
Annmotporusi.  OOmue  (QuU3MYECKUe CBOMCTBA METAUIOB. Psii  CTaHZApTHBIX  AJIEKTPOIHBIX
noteHnuaigoB. OOmMe XUMHYECKHE CBOMCTBA METAUIOB (BOCCTAHOBUTENBHBIE CBOWMCTBA):
B3alMO/JICICTBUE C HEMeTalIaMH (KUCIOPOJOM, rajoreHamMH, cepoil, a30ToM, BOAOPOJIOM), C BOJOM,
KHCIIOTAaMU U COJISIMH B PAacTBOPax, OPraHUYECKUMH COCAMHEHUSIMH (CHUpPTaMH, TajoreHalIKaHAMU,
(beHoI0M, KHCIIOTaMH), CO IIeJI0YaMi. 3HAYCHHE METAJUIOB B IPUPOJIE U B KU3HH OPTaHU3MOB.
Koppo3ua memannos. lloustue «koppo3usi METAIJIOBY. XUMUYECKash KOPPO3Us. DIEKTPOXUMUYECKast
Koppo3ust. CriocoObl 3alIU T METAJIOB OT KOPPO3HUH.

Oouwue cnocoovl noayuenus memannos. Metaiel B npupojae. Metamnyprus U €€ BUAbL: MHUPO-,
TUIPO- U 3JIEKTPOMETAILIYPIrUs. DIEKTPOIU3 PacIllaBOB U PACTBOPOB COECIMHEHUI METAJUIOB U €ro
MIPaKTUYECKOE 3HaYCHHE.

Ilepexoonvie memannwt. Xenezo. Menp, cepedpo; LMHK, PTYyTh, XpOM, MapraHeil (HaxOXXICHHE B
MPUPOJIE; MOTYYeHHE U MPUMEHEHHE MPOCThIX BELIECTB; CBOMCTBA MPOCTHIX BEIIECTB; BaKHEilIne
COCIMHCHHS).

Hememannel. Tlonoxenue HemeramioB B nepuoanueckoil cucrteme J[.M. MenneneeBa, crpoeHue ux
aTOMOB. JJIEKTPOOTpPHUIATEIbHOCTh. VHEpTHBIE Ta3bl. JI|BOWCTBEHHOE TMOJOKEHHE BOAOPOJA B
nepuoandeckoi cucreme. Hemeramnel — mpocTble BemiecTBa. VX aTOMHOE M MOJEKYISpHOE
CTpO€HHE. AJUIOTpONHUS M €€ MPUYMHBL. XHMHUYECKHE CBOMCTBa HeMeTaioB. OKUCIHUTEIbHBIE
CBOMCTBA: B3aUMOJICHCTBME C MeETallaMH, BOJOPOJOM, MEHEE AJIEKTPOOTPHUIATEIbHBIMU
HeMeTaJlJlaMi, HEKOTOPBIMU CJIOKHBIMHU BelllecTBaMU. BoccTaHOBUTENBHBIE CBOMCTBA HEMETAIIIOB B
peakuusx co (GTOpOM, KUCIOPOIOM, CIOKHBIMH BEUIECTBAMH-OKUCIUTENSIMU (230THOM M CEpHOI
KMCIIoTaMu U Jip.). Bogoponneie coeauHenusi HemeramwioB. IloyueHne WX CHUHTE30M M KOCBEHHO.
CrtpoeHre MOIEKYNI U KPHUCTaNIOB ATHX coenuHeHui. dusmueckue coicTBa. OTHOLIEHHE K BOJE.
W3MmeHeHne KHCIOTHO- OCHOBHBIX CBOICTB B mepuojax u rpynnax. HeconeoOpasywomue u
coneoOpasymomue OKcuabl. Kucmoponnele KuCIOThL. M3MeHEHHE KHCIOTHBIX CBOWMCTB BBICIIMX
OKCHJIOB M THJIPOKCHJIOB HEMETAJUIOB B IE€PUOJAX U rpynmnax. 3aBUCUMOCTb CBOMCTB KHCIOT OT
CTETIEHH OKUCTIeHHs HemeTauia. Hewmetamnbl. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE —CBOWCTBA
TUMMYHBIX HEMETaUIoB (Ha MpuMepe BOJOpPOJAA, KHUCIOpOJa, TajJoreHoB M cepel). OOmas
XapaKTepUCTHKA MOJIPYIIIBI rajJoreHoB (0T ¢ropa 10 nona). biaaropoaHsie raspl.

Hemoncmpayuu

e O0pas1bl METAJIIOB M HEMETAJUIOB.

e Bosronka noaa.

e /I3roToBiIeHHE HOJHON CTUPTOBOM HACTOWKH.

e B3anMHO€E BBITECHEHHE TAJIOT€HOB U3 PACTBOPOB UX COJIEH.

e O0pa31ibl METAJJIOB U UX COEIMHEHHH.

e ['openue cepsl, hocdopa, xene3a, MarHusi B KUCIOPO/IE.

¢ B3anMozelicTBHE MIETOUHBIX U IIET0YHO3EMENbHBIX METAJIJIOB C BOAOH

e B3anmozencTBre MeIU C KUCIOPOJAOM U CEPOU.

e OmnbITHI 10 KOPPO3UH METAJIJIOB U 3aILUTE OT HEE.

Tema Ne5 Xumus 6 yncuznu oouiecmea

Xumusa u npouzsoocmeo. XuMH4eckasi MPOMBIIUIEHHOCTb, XUMHUYecKas TexHosjorus. Celppe ais
XMMHUYECKOHN NMPOMBIIIIEHHOCTU. Bosja B XMMHUUYECKOW TPOMBIIIIIEHHOCTH. DHEPrus sl XUMHUYECKOIO
pou3BoJicTBAa. HayuHble MpUHIUIBI XMMUYECKOTO MPOU3BOICTBA. 3allUTa OKpY)KaoLIeH cpenbl U
OXpaHa TpyAa IPU XUMHYECKOM NpOoM3BOACTBE. OCHOBHBIE CTAaJUU XHMHUYECKOIO IPOMU3BOJCTBA
(amMuaka u Metanosna). CpaBHeHHE IPOU3BOCTBA STUX BEILECTB.

Xumusa u cenvckoe xo3aiicmeo. XUMHU3alus CEIbCKOTO XO35HCTBAa U €€ HallpaBlIeHUs. PacTeHus u
nmouBa, nouBeHHbIN nornomaronuii kommieke (II1K). Y nobpenus u nx knaccudpukanusa. XuMH4ecKHe
cpeAcTBa 3alUThl pacTeHui. OTpuLaTeNbHble MOCIESACTBHS MPUMEHEHUs MeCTHLUI0B U Ooprba ¢
HUMU. XHAMH3ALUS KUBOTHOBOJICTBA. XHUMHS M JKOJOTHS. XUMHUYECKOE 3arpsi3HEHUE OKPYKarollen



cpensl. Oxpana ruapocdepbl OT XUMHUYECKOro 3arps3HeHHs. OXpaHa TOYBBI OT XUMHYECKOTO
3arpsisHeHHs. OxpaHa atMocdepsl OT XHUMHUYECKOTo 3arpsisHeHus. OxpaHa ¢iaopbl ¥ ¢ayHbl OT
XUMHYCCKOTI'O 3arps3HCHUS. buorexnonorusa u renHas HWHXKXCHCPUS.

Xumusn u noeceoHe6Hasn MHcu3Hb Yenoeexa. JlomamHss anteuka. MoOMOIIME W YHCTAIIME CPEACTBA.
CpenctBa 60pbOBI ¢ OBITOBBIMA HaceKOMBIMHU. CpelCcTBa JTUYHON TUTHEHBI U KOCMETHKU. XUMHUS U
nuia. MapKupoBKa yIaKOBOK IMUIIEBBIX MPOJAYKTOB U MPOMBIIIJICHHBIX TOBAPOB M YMCHHE UX YHTATh.
DKoJIorusg JKUJmuia. XUMHSA ¥ TCHETHKA YeJIOBEKA.

Jlemoncmpayuu. Mojenu TPOU3BOJCTBA CEPHOW KUCIOTHI M amMMuaka. Kosuekius ymoOpeHud u
nectuuaoB. OOpasibl cpecTB OBITOBON XMMHH M JIGKAPCTBEHHBIX IpenaparoB. Komiekuuu cpencts
THTUCHBI H KOCMETUKH, TPETapaToB OBITOBOW XHMMUHU.

TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKHU BbIITYCKHUKOB

B cooTBeTCcTBUM ¢ TPEOOBAHMAMHU K YPOBHIO NOJAT0OTOBKH BBIIMYCKHUKOB B pe3yJibTaTe U3y4eHHUs
XUMHUH yYaluicst

00J1)1Cen:

MPOBOANTH CAMOCTOATEIbHBIA IMOUCK XUMHUYECKOH HWH(GOpMAallMU C HCHOJIB30BAaHUEM Pa3IMYHBIX
HMCTOYHUKOB (HAYyYHO-TIOMYJISIPHBIX HM3[aHWN, KOMIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB WHTepHeTa);
UCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU JJIs1 00pabOTKH U Mepenayd XMMHUECKON HHpOopMaIK 1
€e MPEACTABIICHUS B PA3IMYHBIX opMax;

UCIOJIb30BaTh MPHOOPETEHHBIC 3HAHUS M YMEHHUS B MPAKTUYECKOW NEATENbHOCTH M MOBCEAHEBHOU
KUZHH JIJISL:

OO0BSICHEHUS] XUMUYECKUX SIBIICHUH, IPOUCXOSAIIMX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;
OTpe/Ie]ICHUs BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKHX NPEBPAIICHUN B Pa3IUYHBIX YCIOBUSX H
OLIEHKH UX TOCJEICTBUML;

9KOJIOTUYECKU IPAMOTHOTO MTOBEJICHUS B OKPYKAIOIICH cpefie;

OLICHKH BJIMSHHS XMMHUYECKOTO 3arpsi3HEHUs] OKPYXKAloIIe Cpelpl Ha OPraHu3M ueloBeKa U Jpyrue
JKUBBIE OPTaHU3MBI;

0€e301MacHOro 00paIeHs ¢ TOPIOYMMH U TOKCUYHBIMH BEIIeCTBAMH, JIA0OPATOPHBIM 000PYAOBaHUEM;
MIPUTOTOBJICHUSI PACTBOPOB 33/IaHHON KOHIIEHTPAIIMU B OBITY U Ha TIPOU3BOJICTBE;

KPUTHYECKOW OIICHKH JOCTOBEPHOCTH XWMHYECKOW HH(OpMAIMH, TMOCTYHAMOMEH W3 pPa3sIudHbIX
HMCTOYHHKOB.

B pe3ynbrate n3yueHuss XuMuu Ha MPOGUIHLHOM YPOBHE YUCHUK JTOJKEH

3HATH / IOHUMATH

eajicHellue XuMuyecKue HNOHAMUA. BEUIECTBO, XHMHYECKUN SJIEMEHT, aToOM, MOJIEKyla,
OTHOCUTENIbHBIE aTOMHAs U MOJICKYJIIpHAs MacChl, MOH, aJUIOTPOIHsI, U30TOIbI, XUMUYECKAsI CBS3b,
3IEKTPOOTPHUIATENBHOCTh, BAJIEHTHOCTh, CTENEHb OKHCJIEHHUS, MOJIb, MOJIIpHAs Macca, MOJISPHBII
o0beM, BeIIeCTBA MOJICKYJISIPHOTO W HEMOJIEKYJISPHOTO CTPOCHHUS, PACTBOPHI, DSJEKTPOJUT U
HE3JIEKTPOJIUT, AJNEKTPOJUTHUYECKAs HUCCOLMALUS, OKHCIUTEIb W BOCCTAaHOBUTEIb, OKUCICHHE H
BOCCTaHOBJICHUE, TEIUIOBOM 3(PEeKT peakiuu, CKOPOCTh XUMHUYECKON peaKIfy, KaTallu3, XUMUYECKOE
paBHOBECHE, YTIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIa, U30MEPHs, TOMOJIOTHS;

OCHOBHbBlEe 3AKOHblI XUMUW. COXPAHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, MEPUOIMYECKHUI
3aKOH;

OCHOBHbBle meopuu XuMuu. XUMHUYECKOW CBS3U, JJICKTPOJUTUYECKONW TUCCOIMAIINN, CTPOCHHS
OpPraHUYECKUX COETUHECHMIA;

eaiicHellue 6euecmea U Mamepuaivl. OCHOBHBIE METAJUTBI U CILJIABBI; CEPHAsl, COJIsTHAs, a30THAs U
YKCYCHasl KHCIIOTBI; IIENIOYM, aMMHaK, MUHepaibHbIe yIOOpEHUs, METaH, dTHIICH, alleTUIIeH, OEH30J1,
ATAHOJI, JKUPBI, MbIJIa, TJIFOKO3a, caxapo3a, Kpaxmas, KJIeT4daTka, OeJIKH, HCKYCCTBEHHbBIE |
CUHTETUYECKUE BOJIOKHA, Kay4yKH, IJIACTMACCHI;

yMeTh

HA3b16amb N3YUCHHBIE BEIIECTBA 10 «TPUBUAIBHOW» WM MEXIYHAPOIHON HOMEHKJIATYPE;



onpeoenams. BAICHTHOCTb U CTETIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB, THUI XUMUYECKON CBS3H B
COCIMHEHMSX, 3apsiji MOHA, XapaKTep Cpeabl B BOIHBIX PAcTBOpPaX HEOPTAaHMYECKUX COCTWHEHUH,
OKHCJIUTEb MU BOCCTAHOBHUTEIb, MPUHAIICKHOCTh BEUIECTB K PA3JIMYHBIM KjaccamM OpPraHUYEeCKUX
COCITMHECHHI,

Xapakmepu3zoeams. >JIEMEHTHl MaJbIX MEPUOJOB MO UX TMOJOXKEHUI0 B MEPUOJUYECKON CHCTEME
JI..MenneneeBa; oOmmue XUMHYECKHE CBOMCTBAa METAJNIOB, HEMETAJNIOB, OCHOBHBEIX KIJIACCOB
HEOPraHUYeCKHX M OPraHUYEeCKUX COCIMHECHHM; CTPOCHHE M XMMHYECKHE CBOMCTBA HM3YUYECHHBIX
OpPTraHUYECKUX COCTMHCHHIM;

00BACHAMY . 32aBUCUMOCTb CBOMCTB BEIIECTB OT MX COCTAaBa U CTPOCHUS; MPUPOAY XUMHUUECKOU CBS3U
(MOHHOM, KOBAJICHTHOM, METAINTHYECKOM ), 3aBUCUMOCTD CKOPOCTH XMMHYECKOW PEaKIINHU U TOJI0KCHHS
XUMHYECKOTO PABHOBECHS OT PA3IMUHBIX (PaKTOPOB;

6bINONIHAMb XUMUYECKUN IKCHEepuUMeHm TIO PACIO3HABAHWUI0 BAKHEUIINX HEOPTaHMYECKUX U
OpraHUYECKUX BEUIECTB;

npoeooums CaMOCTOSITCIIBHBIA TMOMCK XHUMHYECKON HH(GOPMAIIMK C HCIOIb30BAHUEM Pa3IUIHBIX
HMCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX HM3[aHUN, KOMIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB HHTepHeTa);
HCIIO0JIh30BaTh KOMITHIOTEPHBIC TEXHOJOTHH 11 0OpabOTKH M Mepeaayr XMMUYeCKorH nHpopmManuu u
€e MPEACTABIICHUS B PA3IMYHBIX opMax;

HCNOJIL30BATHL NpPHOOpPeTeHHbIe 3HAHUSI W YMEHUS] B MNPAKTHYECKONl /JeSTeJIbHOCTH W
MOBCEAHEBHOM *KM3HHU J1JIA:

OO0BSICHEHUS] XUMUYECKUX SBIICHUH, MPOUCXOSAIINX B IPUPOJIE, OBITY M HA IPOU3BOJICTBE;
OTpe/Ie]ICHUsT BO3MOXKHOCTH TPOTEKAHUS XMMHUYECKHX NPEBPAIICHUN B Pa3IUYHBIX YCIOBUSX H
OLIEHKH HX ITOCJIEICTBHIA;

9KOJIOTUYECKU IPAMOTHOTO MTOBEJICHUS B OKPYKAIOIICH cpefie;

OLICHKH BJIMSHHUS XMMHUYECKOTO 3arpsi3HEHUs] OKPYXKAloIIe Cpeapl Ha OpraHu3M YellOBeKa W JAPYTue
YKUBBIC OPTaHU3MBI;

0€e30MacHOro 00paleHs ¢ TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, JIA0OPATOPHBIM 000PYAOBaHUEM;
MIPUTOTOBJICHUSI PACTBOPOB 33/IaHHON KOHIIEHTPAIIMU B OBITY U Ha IIPOU3BOJICTBE;

KPUTHYECKOW OLIEHKH JOCTOBEPHOCTH XHMMHYECKOW HWH(MOpMAalWU, TMOCTYyNaomEeil M3 pa3HbIX
HCTOYHHUKOB.

OcHamenue yueOHOro npouecca

HartypanbHbie 00beKTbI:
Komrekuuyu MuHEpanoB ¥ TOPHBIX MOPOL;
MeTannos H CILIABOB;
MuHepanbHBIX y10OpEeHUI;
[Imactmacc, Kay4yKoB, BOJIOKOH.

XHMHYeCKHe PEAaKTHBBI 1 MATEPHAJIBI:
Haubonee yacto ucnosnp3yemsle:
1)IIpocTsie BemecTBa: Meb, HATPUH, KANbIIUIA, MAaTHUMN, )KEN€30, IUHK;
2)okcuapl: Menu (||), kanbims, xenesa (|||),Maraus;
3)KUCIOTHI: CepHast, COJsIHAsA, a30THAS;
4)ocHOBaHHUS - TUIPOKCU/IBL: HATPHsI, KaJIbLIUA,25%-Hbli BOAHBINA pacTBOp aMMHUAKa;
S)conu: xjopuiel Hatpus, menu (||),amomMuHHs, kene3za (|||);HUTpaThl Kajus, HaTpus, cepeodpa;
cyabdatel Meau (||),xenesa(||),xenesa(|||),aMMOHuUS; MOU KaJlvs, OpOMUI HATPUS;
6)opraHuvecKkrue COEIMHEHUS: ITAHOJ, YKCYCHas KHUCIOTa, TJIMIEPUH, METUJIOBBIA OpaH)KEBBIM,
dbeHondTanenH, JaKMYC.

Xumuyeckas gadopaTopHasi Hocyaa, annaparsl 4 NpudOpkI:
1)[Ipubops! ans paboThI € razaMu;
2)anmapathbl ¥ IPUOOPHI JUISI OMBITOB C TBEPJBIMH, KUAKUMH BEIIECTBAMH;
3)uzMepuTeNbHbIE TPUOOPHI U MPUCTIOCOOIEHUS /1Sl BBINOJIHEHUS OMBITOB;
4)cTexNIAHHAs U IJIaCTMAacCcoBast MOCYAa U MPUCTIOCOOIEHUS JUIsl IPOBECHUS OIBITOB.



Mogaenn:
HaGops! Mmozeneii aToMOB J1J1si COCTaBJICHUS IIAPOCTEPIKHEBBIX MOJICIICH MOJICKYIT,
Kpucramnuueckue pemerku comiei.
Y4eOHble MOCOOUA HA TEYATHON OCHOBE:
Ilepnonnueckas cuctema XMMU4eCKuX 35eMeHToB [[.1.Menneneesa;
Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHHH COJICH;
DNEKTPOXUMHUYECKUN Psiji HAIIPSHDKEHUH METaIIJIOB;
ANTOPUTMBI 0 XapaKTEPUCTUKE XUMUYECKUX 3JIEMEHTOB, XUMUYECKUX PEAKIUH, PEIICHUIO 33/1a4;
JIMaKTHYeCKUEe MaTepUabl:, MHCTPYKIIMH, KAPTOUKHU C 3a1aHUSMH, TaOJIHIIbI.
JKpaHHO-3BYKOBbBIE CPeACTBA 00y4YeHMSI:
CD, DVD-nucku, BuneoduiabMbl,, KOMIOBIOTEpHBIE Tpe3eHTanuu B popmare Ppt.
TCO:
Kommsrorep;
MynbTHMEIMAIPOEKTOD;
NHTepakTuBHAsA JOCKa
JlokyMeHT kamepa

TemaTuuyeckoe NJIAHUPOBAHUE

Ne n/m Tema Koia-Bo
YacoB
10 xaacce

1 Beenenue 5
2 Crpoenue u KiaccuUKaIus OpraHudeCKuX COCIMHEHUN 11
3 XHUMHYECKUE PEAKIIUHA B OPraHUUECKOW XUMHUHU 6
4 YrneBo10po/sl 27
5 CnupThl U HEHOIBI 7
6 AJnpnerusipl ¥ KETOHBI 8
7 Kap6oHOBBIE KHCITIOTHI, CII0KHBIE A3(UPBI U )KUPBI 10
8 VrieBoasl 8
9 A30TCcoepKale OpraHuYeCKUe COSTMHEHUS 11
10 buonorndyeckn akTHUBHBIE BEIECTBA 9

Hroro 102

11 xaace

1 CrpoeHue aToma 12
2 CtpoeHnue BeniecTBa. JlucrnepcHble CUCTEMbI 18
3 XUMUYECKUE PEAKIIUU 23
4 BemecTBa 1 ux cBoiicTBa 40
5 XuMus 1 001IECTBO 9

Hroro 102

Bcero 204




