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IosicHuTeNLHAA 3aNMNCKA

Pa6ouas nporpamma no xumum s 10-11 kimaccoB pa3paboTaHa Ha OCHOBE (penepaibHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa
000, obpazosarenproii porpammbel MKOY cpenneit 00meodpa3oBaTeIbHON MIKOJIBI M MIPUMEPHOW MPOTPaMMBI 110 XMMHUH, a TaK K€ Ha OCHOBE
aBTOpcKoi yueOHoit nmporpammel O.C. ["abpuensna.

Ha 6asze mentpa «Touka pocra» oOecriedmBaeTCsl peanu3anus 0Opa30BaTEIbHBIX IMPOTPAMM E€CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKOM
HaIpaBJICHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBHHM C TPEOOBAaHUSMH 3aKOHOJATENBCTBA B cdepe o0pa3oBaHUS M C YYETOM PEKOMEHJIAIMA
@enepanbHOro omeparopa ydeOHoro mnpeamera «Xumus» . OOpazoBaTenpHas MporpaMma IO3BOJSIET HMHTETPUPOBATH pEaTM3yeMble MOAXOJBI,
CTPYKTYPY H COJIepIKaHue MpHu opranusaiuu ooydenus xumuu B 10-11 kiaccax, BRICTPOSHHOM Ha 0a3e Jr00ro U3 JOCTYIHBIX Y4eOHO-METOAMYECKUX
komiuiekco (YMK). Mcnons3oBanue o6opynosanus «Touka poctay npu peanusanuu fanHon OIl mo3BosisieT co3iath yCiaoBUS:

. IUIsL PaCIIMPEHUs COJEPKAHUS IIKOIBHOTO XUMHUYECKOT0 00pa30BaHus;

. JUIS TTOBBILLIEHUS TI03HABATEJIbHON aKTUBHOCTU O0YYarOIIMXCsl B €CTECTBEHHO-HAYYHOU 00J1aCTH;

. JUI pa3BUTHUS JIMYHOCTU peOEHKa B Ipolecce 00ydeHHs XHMHUH, ero crnocoOHocTel, (OpMUpPOBaHUS U YIOBJIETBOPEHUS COLUAIBHO
3HAYMMBIX HHTEPECOB U OTPEOHOCTEI;

. s paboThl ¢ OJApEHHBIMM IIKOJIbHMKAMHU, OPraHM3allMM HX DPa3BUTHUA B Pa3jIMYHbIX 001acTAX 0Opa30BaTEeNbHOW, TBOPYECKOM
NEATEIBHOCTH .

O0mas xapakrepucTuka y4eOHOro npeamera « XHMHsD)

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAayK PacIpoCTpaHuia CBOE BIMSHHME Ha BCe OOJIACTH YEIOBEYECKOTo CYIIECTBOBAHMS, 3ajalia
HOBOE BHJICHHE MHpA, CTala HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOM KYJIbTYphl, HEOOXOJMMBIM yCIOBHUEM XH3HHU OOIIECTBA: 3HAHUE XUMUU CIYKUT
OCHOBOH 11 POPMHUPOBAHUSI MUPOBO33PEHUS YETIOBEKA, €ro MPEICTABICHUH O MaTepHaIbHOM €IMHCTBE MUPA; BAKHYIO POJIb UIPAIOT (hOpMUpPYEMBbIE
XUMHEH NpEaACTaBJICHHUA O B3aMMOINPEBPALICHUAX JHCPIrUnu U 00 OBOJJIOIMK BCHICCTB B MNPUPOJAC; COBPEMCHHAA XHMMUS HaAIpaBJICHA Ha PCIICHUC
rJ100abHBIX MPOOJEM YCTOWYMBOIO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPreTUUYECKOM, MUIIEBOM M SKOJIOIHMYecKoi 0e30macHOCTH, MpolieM
3ApaBOOXpPaHCHUA. B YCJIOBHUAX BO3paCTAOUICTO 3HAUYCHUA XUMUHN B )KU3HU 06III€CTBa CYIICCTBCHHO IMOBBICWJIACH POJIb XUMHUYCCKOI'O 06p330BaHI/I$I. B
IUIaHE colHalIM3alluMi OHO SBJIIETCA OJHUM U3 yCHOBI/Iﬁ q)OpMI/IpOBaHI/Iﬂ HWHTCJUICKTA JIMYHOCTU W TAaPMOHUYHOTO eé Pa3sBUTHA. COBpeMCHHOMy
YeJIOBEKY XUMHMUYECKHE 3HAHHUs HEOOXOIUMBI JUIs MpUOOpeTeHus: OOIIEKYyJIbTYpHOIO YPOBHS, MO3BOJISIOIIETO YBEPEHHO TPYIUTHCS B COLIUYME U
OTBETCTBEHHO y4acTBOBaTh B MHOT'00OPa3HOM >KM3HU OOIIECTBA, /Uil OCO3HAHUS Ba)KHOCTU Pa3yMHOT0 OTHOIIEHHS K CBOEMY 37I0POBBIO M 3/I0POBBIO
IPYTUX, K OKpYXKAIOLIEH NMPUPOAHON Cpene, /Ul IPaMOTHOIO MOBEACHMS MPH HCIIOJIB30BAHUM PA3IMUHBIX MAaTEpUAIOB M XMMHUYECKUX BELIECTB B
MOBCEHEBHON >KM3HM XHMHYECKOoe 0Opa3oBaHHME B OCHOBHOW INKOJE SBIAETCS Oa30BBIM 10 OTHOUICHHIO K CHCTEME OOIIero XMMHUYECKOIro



oOpa3zoBanus. [103TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pealu3yeT MpHUCYIIHE O0IIeMYy XMMHUYECKOMY O0Opa3oBaHUIO KIIIOUEBHIE LEHHOCTH,
KOTOpBIE OTPaXKalOT TOCYIAapCTBEHHbIE, OOIIECTBEHHbIE M HMHIWBUIYaJbHBIE MOTPEOHOCTU. DTUM OINpEAENsSeTcs CYLIHOCTh OOIIel CcTpaTeruu
o0y4eHHs, BOCIHMTAaHHS M pa3BUTUS OOyYarOIIMXCs CpeAcTBaMH ydyeOHoro mpenMera «Xumusi». M3ydenue mnpeamera: 1) cnocobcTByer
(OpPMUPOBAHHIO €CTECTBEHHOHAYYHON KapTHUHBI MUPA, TOCTHKEHHUIO 00IIeH 1 (PYHKIIMOHAIBHON TPAMOTHOCTH, JJAET BO3MOXXHOCTH JUISI CAMOPA3BUTH S
JUYHOCTH. 2) BHOCUT BKJIAJ B (DOPMUPOBAHHE MBIIUICHHS U TBOPUECKUX CHOCOOHOCTEH MOJIPOCTKOB, HABBIKOB MX CAMOCTOSITENIBHOW y4eOHOMU
ACATCIIbBHOCTHU, SKCIICPUMCHTAJIBHBIX W HCCICAOBATCIBCKUX YMGHI/If/'I, HGO6XOI[I/IMBIX KakKk B HOBCGHHGBHOﬁ KHN3HHU, TaK U B HpO(l)CCCHOHaJIbHOﬁ
NESITeNIbHOCTH; 3) 3HAKOMUT CO CIEUU(PUKON HAYUYHOTO MBIIUICHUS, 3aKJIa/IbIBAET OCHOBBI LIEIOCTHOTO B3TJIsAa HA €AMHCTBO MPHUPOJBI U YEJIOBEKa,
SIBJIIETCSL OTBETCTBEHHBIM 3TaroM B JOPMUPOBAHUU €CTECTBEHHO-HAYYHON I'PAaMOTHOCTH MOAPOCTKOB; 4) criocoOCTBYeT (POPMUPOBAHUIO [IEHHOCTHOTO
OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B 3KOJIOTHYECKOE 00pa30BaHUE MOJPOCTKOB

Haspannsle HampaBieHuss B 0Oy4eHHU XHMHUHU OOECTeuMBaloTCA CHEIUUKON coaep:KaHHs MpelIMeTa, KOTOPBIM SBISETCS MeNaroruuyecku
a/JlalITUPOBAHHBIM OTpPa)XKEHHEM 0a30BOM HAayKHW XMMHM Ha OnpeleiéHHOM dTane e€ pa3Butusi. Kypc XMMUM OCHOBHOH WIKOJBI OpUEHTHPOBAH Ha
OCBOCHUC O6y‘~IaIOHII/IMI/IC$I OCHOB HGOpFaHI/I‘ICCKOﬁ XUMHU U HEKOTOPBIX MOHATHUU H CBGI[CHPIfI 06 OTACIBbHBIX 00BEKTAX OpFaHquCKOfI XHUMHHU.
CrtpykTypa coiepxaHus mnpeaMera chOpMHpPOBaHA HA OCHOBE CHCTEMHOIO IMOAXOAa K ero m3ydeHuto. ColepKaHue CKIIAJBIBACTCS M3 CHUCTEMBI
MOHATHHA O XUMHYECKOM DJIEMEHTE H BEIICCTBE U CHUCTCMBI MMOHATHHA O XMMHUYECKOM pCaKkuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpPraHM30BaHBbI I10
MPUHLUITY TIOCJIEOBATEIBHOTO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKHUX MPEJICTABICHUN PA3HOIO YPOBHS: aTOMHO-MOJEKYJISIPHOIO YUEHUs Kak
OCHOBBI BCEr0 €CTECTBO3HAHMS, YPOBHsS mnepuomuueckoro 3akoHa JI. M. MenzaeneeBa kak OCHOBHOI'O 3aKOHa XWMHH, YYEHHUSI O CTPOCHUHM aTroMa U
XUMHYECKON CBSI3U, MPEICTaBICHUM 00 3JIEKTPOIUTHUECKON TUCCOLMAIlMU BELIECTB B pacTBOpax. TeopeThdeckue 3HAHMS PacCMaTPHUBAIOTCS Ha
OCHOBE SMITUPUYECKH TMOJIYUYEHHBIX M OCMBICICHHBIX ()aKTOB, Pa3BHBAIOTCS IMOCIEAOBATEIHLHO OT OJHOTO YPOBHS K JAPYTrOMY, BBIMONHAS (HYHKIIUU
OOBSICHEHUSI W TPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHUS W TONyYeHUs H3ydaeMbIX BellecTB Takas
OpraHu3amys COJEPKaHHUS Kypca CIOCOOCTBYET MPEICTABICHUIO XUMHUYECKOW COCTaBIISIONICH HAyYHOW KapTHHBI MUpAa B JIOTUKE €€ CHCTEMHOMN
npupoabl. TeM cambIM 00ecIiedrBaeTCs BO3MOXKHOCTD Ui (hOpMHUPOBaHUS Y 00yYarOIMXCsl IEHHOCTHOI'O OTHOIIEHHS K HAyYHOMY 3HAHUIO U METO/IaM
IMO3HaHWA B HAYKC. Baxno Ttaxxke 3aMCTUTh, YTO OCBOCHHEC COJCPKaHUA KypCa MPOHUCXOJUT C IMPUBJIICUCHUEM 3HAaHUU W3 paHEC N3YUCHHBIX KYPCOB:
«Oxpyxaromuit Mupy, «buomorus. 5—7 knacce» n «dusuka. 7 Kiaccey.

Jlannast oOpasoBarenbHas MporpaMMa oOecledYrBaeT YCBOCHHE YUYANIMMHCS BaKHEHIIMX XMMHUYECKHX 3aKOHOB, TEOPUH U TOHSATHIA;
dbopMupyeT MpeACTaBlI€HHWE O POJM XUMHUH B OKPYXKAIOIIEeM MHUPE M JKU3HU 4YeloBeka . [Ipu 5TOM OCHOBHOE BHUMAaHHE YAETSETCS CYIIHOCTH
XUMHUYECKUX PEAKIM U MeToJaM MX ocyliecTBiIeHus: . OJHUM U3 OCHOBHBIX HMPUHIIMIIOB MOCTPOEHUS MPOrPaMMBbI SIBISETCS MPUHUUIT TOCTYITHOCTH .
DKCnepUMEHTAIbHBIE TaHHbBIE, TOJIYYEHHBIE YUAIIUMUCS MPU BBIMOJTHEHUH KOJIMYECTBEHHBIX OMBITOB, MO3BOJISIIOT YYAIIUMCSI CAMOCTOSTENBHO JIelaTh
BBIBOJIBI, BBISIBIIATH 3aKOHOMEPHOCTH . [10AX0/bI, 3a5T0)KEHHBIE B COJEPKaHKE MPOTPAMMBI Kypca, CO3/Ial0T HEOOXOAUMBIE YCIOBHS JJII CUCTEMHOTO



YCBOCHUA YydYalllUMHUCSI OCHOB HayKH, IJIA obOecreyeHus Pa3sBUBAOMICTO W BOCIIHUTHIBAIOIICTO BOS,Z[CfICTBI/IfI 06yquI/1;{ Ha JUYHOCTb Y4YallCrocs .
CDOpMI/IpyeMBIe 3HaHHA JOJI’KHBI CTATh OCHOBOM CHCTEMEI Y6CX(HCHHﬁ IIKOJIBHHUKA, HECHTPAJIBHBIM AAPOM €TI0 HAYYHOI'O MUPOBO33pPCHUA .

Ilesn 1 ocodeHHOCTH M3yUeHHs y4eOHOro mpeamera

K nHampaBieHuro mepBOCTENIEHHONW 3HAYMMOCTH TPHU peaju3aluyd 0O0pa3oBaTeNbHbIX (QYHKIUH npeamera «XHUMHUS» TPAAULMOHHO OTHOCST
(dbopmHpoBaHKE 3HAHUI OCHOB XUMHUYECKOI HayKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTHUECKON JeSITEIbHOCTH YEeJIOBEKA U KaK OJTHOTO
13 KOMIIOHEHTOB MUPOBOM KYJIbTYpHl. 3a/adya IpeaMera COCTOMT B (POPMUPOBAHMM CHCTEMbl XUMHUECKUX 3HAHUH — Ba)KHEHIIUX (aKTOB, MOHATHUH,
3aKOHOB M TEOPETHYECKHMX IIOJOXKEHUH, JOCTYNHBIX OOOOLIEHHH MHPOBO33PEHYECKOTO XapakTepa, SA3bIKa HAayKH, 3HAHMM O Hay4HBIX METOAAX
M3yUYEHHs BELECTB U XMMUYECKHUX peakluii, a Takke B (GOPMUPOBAHUU U PA3BUTUU YMEHHUH U CIIOCOOOB JESTEIBHOCTH, CBA3AHHBIX C IJITAHUPOBAHUEM,
HaOJI0ICHUEM U MPOBEJCHUEM XMMHUYECKOI0 IKCIIEPUMEHTA, COOJII0IEHHEM IIpaBuil 0€30MacHOro 0OpalleHus C BeIECTBAMU B TOBCETHEBHOMN KHU3HU.
Hapsiny ¢ aTum nienu usyyeHus npeaMera B IporpaMMe YTOUHEHBl U CKOPPEKTUPOBAHBI C YYETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOI'O OOILEro
obpaszoBanus. Ceromusi B 00pa3oBaHuUM 0c000 3HAUYMMOW MPHU3HAETCS HANPABIEHHOCTh OOYYCHHS Ha pPa3BUTHE W CaMOPa3BUTHE JIMYHOCTH,
dopmupoBanue e€ WHTEIUIEKTa U 00mIeil KynbTypel. OOydeHHe YMEHHIO YUUTHCS U MPONOJDKATh CBOE 00pa30BaHHE CaMOCTOSATEIBHO CTAHOBHUTCS
OJTHOM M3 BaKHEHIINX (DYHKIUN yIEOHBIX IPEIMETOB.

B cBsi3u ¢ 3TUM NpHU U3y4YEHUU NpeIMeTa B OCHOBHOM IIIKOJIE JOMUHMPYIOLIee 3HaYeHne MPUoOpeIH TaKue LeIH, Kak:

* (OpMHUpPOBaHME HMHTEIJIEKTYAJIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO
peleHuii, CiocoOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM )KU3HU;

* HaIpaBJIEHHOCTb OOYYEHMs Ha CHUCTEMaTHYECKOe MPHOOIIECHHE YYaIlUXCs K CaMOCTOATENbHOM MO3HABATENbHON NEsATEIbHOCTH, Hay4YHBIM
METOAaM MO3HAHUs, POPMUPYIOLIMM MOTHUBAIIUIO M Pa3BUTHE CIIOCOOHOCTEHM K XMMUU;

» o0ecreueHne YCIOBHM, CIOCOOCTBYIONIMX MPUOOPETCHHIO OOYJalOUIMMHUCS OIbITa Pa3HOOOpa3HOW JEeATEeTbHOCTH, TO3HAHUS U
CaMOII03HaHUs, KJIFOUYEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIMH ), UMEIOIUX YHUBEPCAIbHOE 3HAUCHHE JUIsl pa3JIMYHbBIX BUJIOB JIEATEIbHOCTH;

* opMUpOBaHNUE YMEHUI OOBSACHATH U OLEHUBATh SIBJICHUS OKPY)KAIOILIEr0 MUpa Ha OCHOBAHUU 3HAHUM U OMbITa, MOJYYEHHBIX IIPU U3yUYECHUHU
XHMUH;

* (hopMHUpOBaHKE Y 00YyJaIOUINXCS TYMAaHUCTUYECKUX OTHOIIEHUH, MOHMMAHUs LIEHHOCTH XMMUYECKUX 3HAHUH Ui BBIPAOOTKH 3KOJIOTMYECKH
11€J1ecO00pa3HOro NOBEJICHNS B OBITY U TPYAOBOU JEATEIBHOCTH B IEJIAX COXPAHEHHsI CBOETO 3/I0POBbsI U OKpY Karollel MpUpOIHOM cpeibl;

* pa3BUTHE MOTHUBAIMM K OOy4YEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCHHMTAHUIO HAa OCHOBE YCBOEHHs OOIIEUeIOBEUECKUX
LIEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPO(hUIIsl U HANPaBIEHHOCTH JaJibHEHIIero ooy4yeHusl.

Mecto yueOHoro npeamera «XuMusi» B y4eOHOM IJIaHe



B cucreme obmiero oopazoBanus «XuMUs» MpU3HAHA 00s3aTEIHHBIM YI€OHBIM MPEIMETOM, KOTOPBIM BXOJUT B COCTaB MPEAMETHON 00IacTH
«EcTecTBeHHO-Hay4YHBIC MPEIMEThI». YUYEOHBIM IUIAaHOM Ha €€ u3ydeHue oTBejeHo 69 yueOHbIx wacoB — mo 1 u B Hememo B 10 m 11 kmaccax
COOTBETCTBEHHO.

Conep:xanue 00pa3oBaHus MO roaM o0y4eHust

(mpaxkTHUYecKas 4acTh Y4eOHOrO COAEp)KaHUS IpeIMeTa yCWIIeHAa MaTepualbHOTEXHHYecKoW ©0a3oil meHtpa «Touka pocra» / IETCKOTro

TexHonapka «KBaHTOPHYM», UCIIOJIb3YEMOTO JJIsl pealln3aliii 00pa30BaTeIbHBIX IPOrPaMM B paMKax MPEroiaBaHus XUMHH).

COHAEPXAHUE KYPCA

bazoBeiit ypoBenb. 10—11 knaccel. CopeprkaHue Kypca XapakTepU3yeTcsl LIeJOCTHOCTbIO M CHCTEMHOCTBIO Y4€OHOI0 IIpeMeTa, Ha OCBOEHUE
KOTOPOI'0 OTBEIEHO HEOOJIbIIOE, KECTKO JUMHUTHPOBaHHOE yueOHOoe BpeMsi. OToOpaHHOe A 6a30BOro OOY4YEHHs XUMHUM COJIEpXKaHHUE MO3BOJISIET
u3ydaTh €ro u B pexume | B Hemenmo. B mociennem cirydae y oOydaronmxcsi MOsIBUTCS BO3MOXKHOCTh HE TIPOXOJIUTh, a U3y4aTh, HE 3HAKOMUTHCS, a
ycBaMBaTh 3TO conepkanue. OCOOEHHO BaXKHO 3TO JUIS TeX YYAIIMXCs, KOTOPbIE HE MMEIOT BO3MOXXHOCTH M3ydaTh XUMHIO Ha YIIyOJIEHHOM ypOBHE
(u3-3a OTCYTCTBUS TAaKHUX KJIACCOB B IIKOJIE), HO TEM HE MEHEE COOMPAIOTCS CAaBaTh €UHBINA TOCYJaPCTBEHHBIN 3K3aMEH 10 XUMHUH.

Kypc ueTko nenurtcs Ha ABE paBHbIE 110 OTBEJCHHOMY Ha UX U3yYEHHE BPEMEHU YaCTU: OPraHUYECKYI0 XUMUIO U OOIIYI0 XUMHUIO.

CTpyKTypHpOBaHHE Kypca OpraHHMYECKOW XMMHM OIpeleseTcs uaeeil pa3BUTHUS yYaluXcsl HEMPO(PHUIbHBIX KJIACCOB CPEACTBAMHU y4eOHOTO
npeamera. C 1enblo yCHJIEHUS POJIM JIeAYKIUH B O0yYeHUH XUMHU BHaJalle JAl0TCs KpaTKUE TEOPETUUECKUE CBEIEHUS O CTPOEHUH, KJIacCU(UK ALy,
HOMEHKJIaType OpraHMYeCKUX BELIECTB, OCOOCHHOCTSIX PEaKLUi ¢ UX y4acTHEM.

CdopmupoBaHHble TaKUM 00pa30M TEOPETHUYECKUE 3HAHUS 3aTE€M Pa3BUBAIOTCA HA (aKTOJIOIMUECKOM MaTepuaie Mpu pacCMOTPEHHM KJIacCoB
OpPraHUYeCcKUX COeAMHEHUil. B cBolo ouepenp Takoil MOAXOA MO3BONSET U TIIyOXKe M3YYUTh CaMH KIacchl. Tak, OCHOBHBIE TOJIOKEHUS TEOPHU
XUMHUYECKOI0 CTPOEHMSI OpraHMYeckux coequHeHuil A. M. ByTinepoBa 3akpenisiiorcs Npu U3y4E€HUHU YIIIEBOAOPOJOB (AIKAaHOB, aJKEHOB, JTUEHOB,
QJIKUHOB, apEHOB) M MX MPHUPOAHBIX HUCTOUYHUKOB (IPUPOTHOrO raza, He)TH U KaAMEHHOTO YTJIsl), KUCIOPOJCOIEP/KAINX OpPraHMUYeCKUX COETUHEHUM
(ciupToB, (eHona, ambAETUAO0B, KapOOHOBBIX KHCIOT, CIOXKHBIX 3(QUPOB, KUPOB U YIJIEBOJAOB) M A30TCOJAEPKAIIMX OPraHUYECKUX COEIMHEHUMN
(aMMHOB, aMMHOKHCIIOT, OEJIKOB M HYKJIEHMHOBBIX KHCJIOT). 3aBepIlaeT KypC OPraHUYECKOM XUMHUU pazfien «XUMHUS U KU3HbY», TJe oOydaromuecs
3HAKOMSATCS C TaKUMHM BaXXHBIMH B TNPAKTUUYECKOM M OHMOJIOTMYECKOM OTHOLIEHHMH BeIIEeCTBAMM M MaTepuallaMM, KaK IJJacCTMacchl M BOJIOKHA,
(bepMeHTHI, BUTAMUHBI, TOPMOHBI U JIEKapCTBA.

OcHOBHBIM  KpurepueM oTOOpa  (pakTHyeckoro Marepuana Kypca  OpPraHMYeCKOM  XUMHMM  SIBJISIETCS  WJes — pealu3aluu
MPAKTUKOOPHUEHTUPOBAHHOTO 3HAUEHHSI 0OBEKTOB OPraHNYECKON XUMHHM (COEAMHEHUH U peakiuil).



Nnes o Bexyiieil poin TEOPETUUECKUX 3HAHWI B MPOIECCE MO3HAHUS MHPA BEIIECTB M PEaKIMid CTaja OCHOBHOM W I KOHCTPYHUPOBAHHUS
Kypca obmeii xumund. Ha ocHOBe e€IUHBIX MOHATUH, 3aKOHOB U TEOPUH XMMHUHU Yy CTapUICKIACCHUKOB (POPMHUpYETCSA LEIOCTHOE IMPEICTaBICHHE O
XUMHUYECKON HayKe, O XUMUYECKON KapTUHE MUPA, KaK COCTABHOM 4aCTHU €IMHOM €CTECTBEHHOHAYYHOU KapTUHBI MUDA.

B kypce oOrieli XumMHun BHaYajIe yriayOJsiloTCs U PACIIUPSIOTCS 3HAHMUS, TIOTy4YEeHHbIE 00yJYaroIIUMHUCS U3 Kypca OCHOBHOM LIKOJIBI, O CTPOSCHUU
aToMa | BemiecTBa Ha ocHoBe [lepuoamueckoro 3akoHa u [lepuonndeckoii cucremsl Jl. M. MenzaeneeBa, o0muX CBOMCTBaX KJIacCOB OPTaHUYCCKHX H
HEOPTraHMYECKUX COCJUHEHUH (KHCIOT, OCHOBaHUH, aM(pOTEpHBIX COEAWHEHHH) B CBETE TEOPUHU DICKTPOTUTHUYECKOW auccoumanuu. Jlanee
paccMmarpuBaeTcsi KilacCU(PUKAIUs XHUMHUYECKUX pEakIuidl B OpPraHMYecKOM W HEOPraHWYeCKOM XUMHH. 3aBepliacT Kypc 3HAKOMCTBO
CTapUIEKIACCHUKOB C MEPCHEKTUBAMHU PAa3BUTHS XUMUYECKONH HAYKU U XMMHUYECKOTO MPOU3BOJACTBA, C MPOOIeMaMU OXpaHbl OKPYKaloIIeH cpebl OT
XUMHUYECKOT'0 3arpsA3HEHUS U MYTAMH UX PELICHMUS.

OPTAHUYECKAS XUMUA

Hab6monenue, npeanomnoxenue, runoresa. [louck 3akonomeprnocteit. Hayunsiit sxcriepument. Beio.

Teopusi cTpoeHust OpraHnyecKMX coeJHHeHU

[Ipenmer opranmdyeckol XUMHUM. MeCTO M 3Ha4€HHME OPraHMYECKOM XMMHHM B CHCTEME E€CTECTBEHHBIX HAayK. BaleHTHOCTb. XHMMHUYECKOE
ctpoeHre. OCHOBHbBIEC IOJOKEHUS TEOPUU CTPOCHUSI OpPraHUYECKUX COCIMHEHHM. YTJIEpOJHBbI CKEJNeT OpraHuyecKod MojeKylsbl. KpaTHOCTh
XUMHUYECKOH CBA3U. M30Mepus u u30Mepshl.

YrieBoaopoasl 1 UX NPHUPOJHbIEC HCTOYHUKH

Anxanbl. [IpuponHBbIifl ra3, ero coctaB U NPUMEHEHHE KaK MCTOYHMKA DHEPIMM U XUMHUYECKOTO ChIpbA. ['OMONOrMYeckuil psii IpeaesbHbIX
yrieBoiopoioB. VM3omepuss U HOMEHKJIAaTypa ajkaHOB. MeTaH M 3TaH Kak MNpeJCTaBUTENM ankaHoB. CBOMCTBa (ropeHMe, peakiUM 3aMelleHHs,
nupoaus, neruapuponanue). Ilpumenenue. KpekuHr u wusomepusanusi ajkaHOB. AJIKWIbHBIE paauKaibl. MexaHusm cBOOOJHOPAAMKAIBHOIO
raJIOrT€HUPOBAHUS AJTKAHOB.

AnKeHbl. DTUJIEH Kak MPEJCTaBUTENb ajdkeHOB. [loiiydeHue HSTueHAa B TPOMBIIUIEHHOCTH (JIETUAPUPOBAHHUE dTaHA) U B JIAOOpATOPUHU
(mermaparamus stanona). CpoiicTBa (ropeHue, OpoMUpOBaHHE, THUApATALM, TMOJIMMEpU3aIus, okucieHue pactBopoM KMnO4) u npumeHeHue
stwiieHa. Ilommatmiien. Ilponunen. CrepeoperynspHocTs noauMmepa. OCHOBHBIE INOHSATUS XHMHHU BBICOKOMOJIEKYJISIDHBIX COeOUHEHMH. Peakiyn
MOJINMEPU3ALIH.

Juensl. byraguen n u3ompeH Kak NpPEICTaBUTENU JWEHOB. Peakiuy NpHCOeNMHEHHs ¢ y4acTHEM COMpPSDKEHHBIX TUEHOB (OpoMHpOBaHUE,
MOJINMEpU3aLMs, THAPOTraJoreHUpOBaHue, ruipupoBanne). HaTypanbHblil 1 CHHTETUYECKUI KaydyKu. Pe3nHa.

AnKuHBI. ALIETUJIEH Kak MpeAcTaBUTeNb ankuHOB. [lomydeHue aneTwieHa KapOMAHBIM M MeTaHOBBIM crocobamu. [lomydenue kapOuaa
kanpius. CBoiicTBa (ropeHue, OpoMupoBaHue, ruapaTanus, TpPUMEpU3aliksl) U IPUMEHEHUE alleTUJIeHA.



Apensbl. benson kak npeacraButenb apeHoB. COBpeMEHHBIE MPECTaBICHUS O CTpoeHnn OeH3osa. CBoiicTBa OeH30/1a (rOpeHne, HUTPOBAHUE,
OpOMHpPOBaHUE) M €r0 IPUMECHEHHE.

Hedts 1 crioco6s! ee nepepadorku. CocraB HedTH. [lepepaboTka HeTH: meperoHKa U KPeKUHT. PUGOPMHUHT HU3KOCOPTHBIX HE(PTETIPOTYKTOB.
[TonsiTrie 06 OKTAaHOBOM YHCIIE.

Kucsaopoacoaep:xamme oprannyeckue coeMHeHNs

Criuptel. MeTaHO 1 3TaHOJ Kak MPEeICTaBUTENN MPEJEIbHBIX OJHOATOMHBIX cIUPTOB. CBOWCTBA 3TaHONIA (TOPEHHE, OKUCIIEHUE B aJIbJCTU,
neruaparanus). Ilonydenue (OpokeHHEM INIIOKO3bl M TMJIpaTaleld 3TUICHA) M NMPUMEHEHHE 3TaHOoJIA. DTUJICHIVIMKONIb. [ IMIEepUH Kak ele OAuH
IIPEJCTaBUTENIb MHOIOATOMHBIX clIUpTOB. KauecTBeHHas peakiysi HA MHOTOaTOMHBIE CITUPTHI.

®enou. Ilonydyenue ¢eHona u3 kameHHoro yris. KameHHbI yroab M ero ucnoib3oBaHue. KOKCOBaHME KaMEHHOrO YIJsl, BaKHEHIIMe
IIPOJIYKTBI KOKCOXHMUYECKOTO ITPOU3BOJICTBA.

B3anMHoOe BimsiHME aTOMOB B MOJeKyje (eHona (B3auMOACHCTBHE ¢ OPOMHON BOJOW M THAPOKCHAOM HaTpus). [lomyueHue u mpuMeHEeHHe
denona.

Anpaeruasl. @opManbJIeru/l U aleTalbJIerul Kak npeacTaBuTenu anbaeruaos. [lonstue o ketonax. CBoiCcTBa (peakliys OKUCICHUS B KUCIOTY
U BOCCTaHOBJIEHMS B CIHPT, peakius MOJMKOHAeHcauun ¢(opmanbiaeruaa ¢ denosom). Ilomydyenue (OKHUCIEHHEM CHMPTOB) UM IPUMEHEHHE
dopmanpaeruaa u auetanpaeruia. deHonaodopManbaeruaHble mIacTMacehl. TepMONIacCTUYHOCTh U TEPMOPEAKTUBHOCTD.

KapOoHOBBIE KHCIOTBL. YKCyCHas KHCJIOTa Kak INpEACTaBUTEIb HPEIENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. CBONCTBa YKCYCHOM
KHCJIOTHI (B3aMMOAEHUCTBHUE C MEeTaNIaMH, OKCHJIaMH METAJIJIOB, THAPOKCHIAMH METAJUIOB U COJISIMU; peaklus stepudukanun). [lpumenenne ykcycHoi
KHCIIOTBI.

CrnosxHble 3¢upbl U Kupbl. CiokHbIE 3QUPHI KaK TPOAYKTHI B3aUMOJEHCTBHUS KUCIOT CO CIUPTaMH. 3HAaYEHHE CIIOKHBIX 3(pUpOB B MpUpOJE U
KHU3HU 4yenoBeka. OTenbHbIe MPEICTAaBUTENIN KUCIOT HHOTO CTPOCHUS: OJIEMHOBAsI, IMHOJIEBAs], TMHOJIEHOBAsI, aKpUJIOBas, 11aBesieBas, OEH30MHasl.

Kupsl kak ciaoxHble 3(QUPHl IUIEPUHA U KUPHBIX KapOOHOBBIX KHUCIJIOT. PacTUTenbHBIE W JKUBOTHBIE JKUPBI, UX COCTaB. [ Maponu3 WM
oMbUIeHHE KHUpOoB. Mbuta. CuaTeTndeckue morouue cpeactsa (CMC). [IpumeHenune xupoB. 3aMeHa KUPOB B TEXHUKE HEMTUILIEBBIM CHIPHEM.

VYraeBoasl. [lonsarue o6 yrieBomax. I'moko3a Kak IMpencTaBUTENb MOHOcaxapuaoB. [loHsATHE O NBOMCTBEHHOW (YHKIMM OpPraHUYECKOIro
COEMHEHHUS Ha NPUMEPE CBOMCTB IUIIOKO3bl KaK ajbJETHAa U MHOTOATOMHOIO CIIMpTa — ajbJErMAoCHupTa. bpoxkeHue TIoKo3bl. 3HAUYEHHE U
IIPUMEHEHHUE TIII0KO03bl. DpyKTO3a KaK H30MEP IIFOKO3BI.

Caxapo3sa Kak IpeJIcTaBUTeNb ArcaxapuaoB. [IponzBoacTBo caxapa.



Kpaxman u wemmono3a Kak MpeACTaBUTENH monucaxapuaoB. CpaBHEHHE HUX CBOWCTB M Ouosiornyeckas poib. llpuMeHeHue »THX
MOJINCAXapUIOB.

A3oTcoaep:xaniye opraHnyecKne coeANHeHus!

AmuHbl. MeTHIaMHH Kak NPeICTaBUTENb ann(aTHUYECKUX aMMHOB W aHWIMH — Kak apomaTtndeckux. OCHOBHOCTh aMHUHOB B CPaBHEHUU C
OCHOBHBIMH CBOWCTBaMH aMMHaKa. AHUJIMH M €r0 CBOWCTBA (B3aMMOJICHCTBHE C COISTHOW KHCIOTON M OpOMHOM BOJI0M). B3anMHOE BIUSHUE aTOMOB B
MOJIEKYJIaX OpPraHUYECKUX COeIMHEHMI Ha npuMepe anwinHa. [lonyuyenue anununa no peakunu H. H. 3ununa. [IpumMeHnenne anunuHa.

AMUHOKHUCIOTHL. [TMIIMH 1 allaHuH KakK MPeCTaBUTENIN MPUPOIHBIX aMUHOKHUCIOT. CBONCTBA aMUHOKHUCIIOT Kak aM(OTEpHBIX OPraHUYECKUX
COeUMHEHMH (B3aMMOJCICTBHE ¢ IIeoYaMu U KucioTamu). OcoOeHHOCTH AMCCOIMAIIMM aMHUHOKHUCIIOT B BOJHBIX PacTBOpax. bUMONsSpHBIE HOHBI.
OO6pazoBanue MOTUNENTUI0B. AMUHOKAIIPOHOBAS KUCJIOTA KaK MPEICTaBUTENb CUHTETUYECKHX aMHUHOKHCIOT. [IoHITHE 0 CUHTETHYEeCKHX BOJIOKHAX
Ha IIpUMepe KanpoHa. AMUHOKHUCIIOTHL B IPUPOJE, X Onosiornyeckas posib. HezaMeHnMble aMUHOKUCIOTHI.

Bbenxu. benku xak momunentuabl. CTpyKTypa OenKoBbIX MoJieKys. CBoiicTBa OenkoB (TOpeHue, THAPOIN3, IIBETHRIE peakiun). buonorunueckas
pOJIb OEJKOB.

HyxneunoBble kucnotsl. HykinenHoBble KHUCIOTHI Kak noiuHykiaeotuasl. Ctpoenue Hykineotuaa. PHK u JIHK B cpaBHenuu. VX posp B
XpaHEHUU U Mepeaye HacueAcTBeHHON nHpopmaiuu. [ToHsATHE 0 TeHHOM HHXEHEpUU U OMOTEXHOIOTUH.

['eneTnueckas CBA3b MEXAY KJIaCCAMH OPraHUYECKUX coeauHeHuil. [loHsATHE 0 TeHeTUUECKOW CBSI3U U TEHETUYECKUX PsIiax.

XuMus H )KU3Hb

[TnactMaccel u BoJiokHa. [loauMepusanus M TMOJMKOHJIEHCALUS KaK CIIOCOOBI TMOJYYEHHUS CHHTETUYECKUX BBICOKOMOJEKYIISPHBIX
coenquHeHuil. [lonydyeHne HCKYCCTBEHHBIX BBICOKOMOJIEKYJIIPHBIX COEIMHEHUM XHMMHUYECKOW MoAu(HUKanuedl NpupoaHbIX HoaumepoB. CTpoeHue
MOJINMEPOB: JTUHEHHOE, MPOCTPAHCTBEHHOE, CETYATOE.

[TonsTue o nmnacrmaccax. TepMomIacTUYHbIE U TEPMOPEAKTUBHBIE OAUMEPBI. OTAENbHbIE MPEICTABUTENN CUHTETUUECKUX U UCKYCCTBEHHBIX
MOJINMEPOB: (peHonohopMaIbAETUAHBIE CMOJIbI, TOTUBUHUIXIOPH, TEQIIOH, LIETUTYJION.

[ToHsTHE O XMMHUUYECKUX BOJOKHaX. HaTypasibHble, CHHTETHYECKHE U UCKYCCTBEHHBIE BOJIOKHA. Kiaccugukaius u oTenbHble MpeICTaBUTENN
XMMHUYECKHX BOJIOKOH: alleTaTHOE (TpPHUALETATHBIA IIENK) U BHUCKO3HOE, BHHMJIXJIOPHUIHOE (XJIOPHH), MOJUHUTPUIBHOE (HUTPOH), MOJHMAMUIHOE
(xanpoH, HaiiIoH), noau3dupHOE (J1aBcaH).

®epmenTsl. DepMeHTHI Kak OMOJOrMUYEcKUe KaTanu3aTopbl OenkoBoil mpupoasl. Ilonstie o pH cpeasl. OcoOOEHHOCTH CTPOEHUS U CBOMCTB
(ceneKTUBHOCTH U 3P PEKTUBHOCTD, 3aBUCUMOCTh JAEHCTBUS OT Temmnepatypbl U pH cpensl pacTBopa) pepMEHTOB MO CPAaBHEHUIO C HEOPTaHUYECKUMHU
Kataiau3aTtopamMu. Poib pepMEeHTOB B KU3HEIEATEIBHOCTH KUBBIX OPraHU3MOB U IIPOU3BOJICTBE.



Butamunsel. [lonstue o BurammHax. Buasl BuTamMuHHON HemoctaTouHOCTH. Kiaccudukanus ButamuHoB. Butamuu C Kak mpencTaBHTENb
BOJIOPAaCTBOPUMBIX BUTAMHUHOB M BUTAMUH A KaK IIPEJICTABUTEINb )KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonsl. [ToHsATHE O TOPMOHAX KaK OMOJIOTMYECKH AKTUBHBIX BEUIECTBAX, BBIMOJIHSIOMIMX YHIOKPUHHYIO PETYISIUIO KU3HEACATEIHOCTH
opranu3MoB. BakHeime cBOHCTBa TOPMOHOB: BBICOKasi (PM3MOJIOTHYECKAsE aKTUBHOCTb, IUCTAHIIMOHHOE JICHCTBHE, OBICTPOE Pa3pylICHUE B TKAHSX.
OtnenbHbIE TPECTaBUTENIM TOPMOHOB: MHCYJIMH U afpeHanuH. [IpodunakTuka caxapHoro nuabera. [ToHaTHe 0 CTEpOMIHBIX TOPMOHAX Ha MPUMEPE
II0JIOBBIX TOPMOHOB.

JlexapctBa. JlekapcTBeHHass XUMHUSL: OT STPOXUMUHU U (hapMakoTepanuu A0 XUMUOTepanuu. AHTHOMOTHKH U aucbaktepuol3. Hapkoruueckue
BemecTBa. Hapkomanwusi, 60pr0a ¢ Hel 1 MpoduTakTHKA.

Pemenue 3agau no opranudeckoid xumuu. Perenne 3aau Ha BeIBOJ (hOPMYJIBI OpraHUYECKHUX BEIIECTB 10 MPOIYKTaM CrOPaHHs U MacCOBBIM
JIOJISIM 3JIEMEHTOB.

Jemoncrpauuu. [lnaBnenue, oOyrimBaHWE W TOPEHUE OPraHUYECKUX BellecTB. MoOJETH MOJIEKYN MPEACTaBUTENEH pPa3IMYHBIX KJIACCOB
OpraHMYEeCKUX coeluHeHuH. ['opeHne MeraHa, aTHiIeHa, aneTwieHa. OTHOLIEHUEe MeTaHa, 3TUJICHA, alleTUIeHa U OeH30J1a K pacTBOpaM IepMaHIraHara
Kaiust 1 OpomHO# Boze. [lomyueHne sTUiIeHa peakiyeld AeruapaTaliy 3TaHoJa, aleTUIeHa — THAPOJIM30M KapOuaa Kanpuus. Pasnoxenne kaydyka
IIpY HarpeBaHWM, WUCIIBITAHWE IPOJYKTOB Pa3joKeHUs Ha HempezenbHocThb. Kosuiekius oOpa3noB HepTH U HEPTENPOIYKTOB, KAMEHHOIO YIJIS U
MIPOIYKTOB KOKCOXMMHUYECKOTIO Mpon3BOACTBA. OKUCIEHUE CIUPTA B anbjaeru]. KauecTBeHHbIE peakilui Ha MHOIOATOMHBIE CIIUPTHI. PacTBOpuMOCTh
¢deHona B BoJe mpu OOBIYHON TemIiepaType U Impu HarpeBaHuu. KadecTBeHHble peakuuu Ha ¢GeHoid. Peakius «cepeOpssHOro 3epkajay albIeruaioB U
roKo3bl. OKHCIIEHHE albJETHA0B U TJIIOKO3bI B KHUCIOTY ¢ momoinsio ruapokcuna meau (II). KauectBennas peakius Ha kpaxman. Komnekuus
s¢upHbIx Macen. Komneknus niuactmace U u3fenuil u3 Hux. Komekius MCKyCCTBEHHBIX BOJIOKOH M M3JIeNuil U3 HUX. B3aumopeilicTBue amMMuaka u
aHWJIMHA C COJISIHOM KHcaoToW. Peakuus aHmnnHa ¢ OpoMHOI Booil. Jloka3zaTenbCTBO HaIMUUs (DYHKIIMOHAIBHBIX TPYII B PacTBOPax aMHHOKHCIIOT.
PactBopenue u ocaxnaenue 6enkos. L{BeTHble peakuuu 6enkoB. ['openue nruubero nepa u mepctsiHod HUTH. Moaens monekynsl JJHK. Tlepexomst:
ATaHOJ — 3TUJIEH — 3TUWICHIVIMKOJb — ATHIEHIUKOIT Meau (II); stanHonm — aTanans — sTaHoBas kuciora. Komnekuus rmactMace, CHHTETUYECKUX
BOJIOKOH W HW3JIeNTUi W3 HUX. Pa3nolkeHne mepokcHaa BOJOpOJa Karaja3oi celporo msica u ceiporo kaprodens. Komrekmus CMC, comepskamumx
sH3uMbl. McnbiTanue cpeapl pactBopa CMC wunaukaropHoil Oymaroil. Kosekiuss BUTaMHMHHBIX THpernaparoB. MchblTaHue cpeisl pacTBopa
acKOpOMHOBOM KUCIIOTHI HHAMKATOpHOW Oymaroii. McnbITanue anteqHoro npenapara HHCyJIMHa Ha OeJOoK.

JlaGopaTopHble OnbITHL. M3roTroBieHHE MOAEIeH MOJIEKYNl OpraHWYecKMX coequHeHHd. O3HakoMJIeHHE C KoJJIeKiued oOpas3ioB He(TH,
KaMEHHOT'O YIJisi ¥ NMPOAYKTOB MX HepepaboTku. OOHapykeHHe B KEPOCHHE HEeMpeAeabHbIX coequHeHn. O3HakoMIIEHHE ¢ KOJUIEKIMeH KaydyyKoB M
o0pasuamMu U3Aeauil U3 pe3uHsl. PacTBopeHue rimiepruHa B BoJe U B3aumoaencTBue ¢ ruapokcuioMm Meau (II). CBolicTBa yKCyCHOM KHCIOTHI, 001I1e
CO CBOMCTBaMU MHUHEPAJbHBIX KHCIOT. [loKa3aTenbCcTBO HEMpEeNelIbHOIO XapakTepa KHUAKOTo >kupa. B3zaumonelcTBhe IIIOKO3bI M caxaposbl C
ruapokcuaom menu (II). KauectBennast peakuus Ha kpaxman. O3HaKOMJIEHHME C KOJUIEKIMEW IuUlacTMacc M u3aenuil u3 Hux. O3HaKoOMIIEHHE ¢
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KOJUICKIIMEeH HMCKYCCTBEHHBIX BOJIOKOH W M3ACIUA W3 HUX. PacTtBopeHue OenkoB B Boje. OOHapykeHue OenkoB B MoJsioke. O3HAaKOMIICHHE C
KOJUIEKLIMEW CHUHTETHMYECKUX BOJIOKOH W M3zenui u3 Hux. O3Hakomienue ¢ komiekuuenn CMC, conepxkamiux sH3uMBL. VcnbITaHue cpeabl pacTBOpa
CMC unaukaropHoii Oymaroii. O3HaKOMJICHHE C KOJUICKIIMEH BUTAaMHHOB. VIcmbITaHue cpeabl pacTBOpa acKOPOWHOBOM KHCIOTHI MHAWKATOPHOMN
Oymaroii.

IIpakTnyeckas padora Ne 1. Pemenne sKkCriepuMEHTANbHBIX 33124 Ha UICHTH(PHUKAINIO OPTAaHUYECKUX COSTUHEHHA.

IIpakTyeckas padora Ne 2. PacniozHaBaHue IJ1IaCTMAcC U BOJIOKOH.

OBIIASA XUMUA

Ilepuoauyeckuii 3aKOH M CTPOEHHE ATOMA

Otxkpertue [. Y. MenneneeBsiM Ileproauueckoro 3akoHa. [lepBble MONBITKY KiIaccu(PUKAUN XMMUYECKUX 3JIEMEHTOB. BaxkHel e noHATHs
XUMHH: aTOM, OTHOCUTEIbHAs aTOMHasi U MosiekyisipHas maccbl. OTkpeite . Y. MenneneessiM Ilepuoanueckoro 3axona. Ilepuonnueckuit 3akoH B
dopmymmposke J{. 1. Mennerneesa.

[Tepuonnueckas cucrema J[. . Menneneepa. [lepuoanueckas cuctema J[. . MenpaeneeBa kak rpagudeckoe oroopaxenue [lepuoguniyeckoro
3akoHa. Paznuunble BapuanThl [lepuoanueckoit cucremMsl. [lepuoasl u rpynmnsl. 3nauenue [lepuoanueckoro 3akoHa u Ilepuonyeckoil CUCTEMBI.

Crpoenne atomMa. AToM — ciokHas dactuia. OTKpBITHE JIEMEHTapHbBIX YAacCTHULl M CTPOEHUS aToMa. SApo aroma: NpOTOHBI U HEUTPOHBI.
N3otonsl. M30TOnBl BOAOpOAa. DIEKTPOHBI. DIEKTpOHHAs 000j0uKa. DHepreTuyeckuii ypoBeHb. Opouranu: s- u p-. d-Opburanu. Pacnpenenenue
3JIEKTPOHOB I10 SHEPreTUYECKUM YPOBHSIM U OpOUTANSAM. DJIEKTPOHHBIE KOH(PUIypallud aTOMOB XUMHUYECKUX 3JIEMEHTOB. BajleHTHbIE BO3MOKHOCTH
aTOMOB XMMHMUYECKUX JIEMEHTOB.

[Tepuonuueckuit 3akoH U cTpoeHne atoMa. CoBpeMeHHOE MOHATHE XMMUYecKoro snemenTa. CoBpemeHHas ¢opmynaupoBka Ilepuoaudeckoro
3akoHa. [lpuyMHa NEPUOAMYHOCTH B HM3MEHEHUM CBOMCTB XUMHUYECKHX 3JIeMEHTOB. OCOOEHHOCTH 3alOJHEHHS SHEPreTHYEeCKUX YpOBHEH B
ANEKTPOHHBIX 000JI0UKaX aTOMOB NEPEXOAHBIX AJIEMEHTOB. DJIEKTPOHHBIE CEMEMCTBA AIIEMEHTOB: S- U P-2JIEMEHTHI; d- U f-371eMeHTHhI.

Crpoenne BemecTsa

KoBanentnas xumuueckass cBsi3b. [loHsATHE O KOBaysieHTHOM cBs3u. OOmas osnekTpoHHass mapa. KpaTHOCTH KOBaJIEHTHOW CBS3M.
DNEeKTPOOTpUIIATENIbHOCTh. [lepekpriBaHNe dJ€K- TPOHHBIX OpOWTaNel, Mu- U curma-cBs3u. KoBaneHTHass MonsipHAas M KOBAJCHTHAs HEMOJsIpHas
xumuueckue cBs3u. OOMEHHBIM M JOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa3oBaHUS KOBaJEHTHOW CBS3U. BemiecTBa MOJNEKYISPHOTO H
HEMOJIEKYJISIPHOT'O CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTABA JJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOEHHUSI.

Nonnas xumuueckas cBsi3b. KatnoHsl 1 aHUOHBI. lOHHAs CBs3b M €€ cBoWcTBA. MIOHHAs CBA3b Kak KpalHUM Cllydail KOBAJICHTHON MOJISIPHOM
cBs3u. DopmynbHas enuHAIA BemecTBa. OTHOCUTENLHOCTD JEICHHUS XUMHUECKUX CBSI3€H HA THUIIHI.
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Merannnyeckas xumuueckast cBsi3b. OOmue puznyeckre cBoiicTBa METAIOB. 3aBUCUMOCTb 3JIEKTPONPOBOJHOCTH METAIIJIOB OT TEMIEPATYpBhI.
Crnnasel. YepHble U LIBETHBIE CILIABBL.

ArperatHble COCTOSIHHSI BemecTBa. ['a3bl. 3akoH ABOraapo Juist ra3oB. MoJsSpHbIH 00beM ra3000pa3HbIX BEIecTB (mpH H. y.). XKuakocTu.

Bopoponnas xumuueckas cBsizb. BogopoaHas cBs3b Kak 0COOBIN cydaid MEXMOJIEKYISIPHOTO B3auMoJieicTBUs. MexaHu3M ee 00pa3oBaHUs U
BJIMSIHME HA CBOMCTBA BELIECTB (Ha MpuMepe BoJIbl). Mcronb30BaHue BOABI B OBITY U HA POU3BOJICTBE. BHyTpUMOIEKysipHasi BOJOPOHAS CBS3b H €€
OuooruvecKast pob.

Tunsl kpuctamnueckux pemerok. Kpucramnudeckas pemerka. MoHHBIE, METalUIMY4ECKHE, aTOMHBIE M MOJIEKYJISIPHBIE KPUCTAJUIMYECKUE
peweTku. Amtorponus. AMopgHbI€ BEIECTBA, UX OTIMYUTEIbHbIEC CBONCTBA.

Yuctele BemiectBa U cMmecu. CMecM M XUMHMUYECKHE COEAMHEHUs. 'OMOreHHble M TeTeporeHHble cMecH. MaccoBas M 0ObEMHas J10JIU
KOMIIOHEHTOB B cMecu. MaccoBas 10J1s1 puMecei. Perienue 3aau Ha MaccoByto J10J1t0 ipuMmeceid. Kimaccugukaiiyst BeecTB 0 CTENEeHN UX YUCTOTHI.

Hucniepcubie cuctemsl. [lonsTue aucnepcHoi cuctemsl. JucnepcHas ¢asza u aucrnepcuoHHas cpena. Kimaccupukanust JUCTIEPCHBIX CHCTEM.
Komonanele nucnepcHble cucTeMbl. 3011 U Tefid. 3Ha4eHHe JUCIIEPCHBIX CUCTEM B IIPUPOJIE U )KU3HHU YEIOBEKA.

DJIEKTPOJIMTHYECKAS] JUCCOLHALNS

PactBopbl. PacTBOpBI Kak TOMOIEHHBIE CHUCTEMBI, COCTOAINME W3 YaCTULl PACTBOPUTENS, PACTBOPEHHOIO BELIECTBA W IMPOAYKTOB HX
B3auMojieiicTBus. PacTBopeHne Kkak (uU3MKO-XMMHUYECKHUH mporecc. MaccoBas [0S pacTBOPEHHOIO BeIECTBAa. THMbI pacTBOpoB. MorsipHas
KOHLIEHTpaLus BeulecTsa. MuHepaabHbIe BOABI.

Teopus MEKTPOAUTUYECKON TUCCOLUAIMU. DIEKTPOIUTHI U HEANEKTPOIUThI. CTENeHb MIEKTPOIUTHYECKOM nuccoranun. CHUIIbHBIE U clladble
ANIEKTPOJIUTEL. Y PaBHEHUS AIEKTPOIIMTUYECKON qucconnanuu. Mexanusm aucconuanyy. CryneHuaras aucconuanysi. BoqopoaHelil mokasarels.

Kucnotsl B cBeTe TeOpUH 37IEKTPOIUTUYECKOM auccouuanuu. OO0mye cBoiiCTBa HEOPraHMUYECKUX M OPraHUYECKUX KUCJIOT. Y CJIOBHS TEUEHHUS
peaxkiuil Mex1y 3IeKTpoIuTaMu 10 KoHa. Crnenuduueckue cBoiiCcTBa a30THOM, KOHIEHTPUPOBAHHON CEpHOM U MypaBbUHOM KUCIIOT.

OcHOBaHMSI B CBETE€ TEOPUHU AEKTPOIUTUUECKON JUCCOLMAIUH, UX KIaccu(PUKaAIUs U 00IIre CBOCTBA. AMUHBI KaK OpraHMYeCKHe OCHOBAHUS.
CpaBHeHHE CBOMCTB aMMHUaKa, METUJIaMUHA U aHWIMHA.

Com W B CBETE TEOPHHU DJIEKTPOJIUTHUECKON TUCCOLMAIMU, MX Kiaccupukanus u odume cBoiictBa. Comu kucible U ocHOBHBIE. Conn

OpraHn4eCKuUX KHUCIIOT. Mseia - . 3HeKTpOXI/IMH‘ICCKHI>'I paa HaHpH)KeHI/Iﬁ MCTAJJIOB U €TI0 HUCIIOJIb30BAHUC JIA XAPAKTCPUCTUKHU BOCCTAHOBUTCIILHBIX

CBOWCTB METAJIJIOB.

['unpomms. Crydan rumponusa conedd. Peakius cpenst (pH) B pacTBopax THAPONHM3YIOMIMXCS cojield. [ Maponn3 opraHu4ecKruX BEIECTB, €T0
3HAYCHHE.

XuMHYeCKHEe peaKkunu
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Knaccudukanusa xumuueckux peakuuil. Peakuwmu, maymue Oe3 u3MeHeHus coctaBa BemiecTB. Kiaccudukamusi Mo 4YuCIy U COCTaBy
pearupyomux BeHIeCTB UM MPOAYKTOB peakuuu. Peakuuu pas3nokeHus, COCIMHEHUs, 3aMelleHuss U OOMeHa B HEOpraHHYecKOW XumuH. Peaxkium
MPUCOEINHEHUS, OTIICIUIEHUS, 3aMELICHUS] U M30MEpU3alHUM B OPraHWYECKOM XHMMUHU. Peakuuu nojMMepu3alvy KaK YacTHBIM Cllydaldl peakiui
MIPUCOEIUHEHUS.

TennoBoil 3hpekT XuMUIeCKUx peakiuii. IK30- U SHIOTEPMUUECKUE peakluuu. TepMOXUMUYeCKnue ypaBHEeHUs. Pacder koimdecTBa TEMIOTHI
10 TEPMOXUMUYECKUM YPABHEHUSM.

CkopocTh XMMUYECKUX peakuui. [ToHsATHE 0 CKOPOCTH XMMHYECKUX PEaKIUil, aHAIUTUYECKOE BbIpaXKEHHE. 3aBUCUMOCTh CKOPOCTH PEAKLUU
OT KOHIIEHTPALIMH, 1aBJICHUs, TEMIIEPATYPbl, IPUPOAbI PEArMPYIOLINX BEUIECTB, IJIOMAU UX COIPUKOCHOBEHHUS. 3aKOH JEHCTBYIOIMX Macc. Pemenue
3a/1a4 Ha XMMUYECKYI0 KUHETHKY.

Karanus. Kartanuzatopsl. Katanu3. I'oMOreHHbIi U reTeporeHHbl Karanu3. [IpuMmepsl KaTallMTUYECKUX IPOLECCOB B IMPOMBIIIIEHHOCTH,
TEeXHHKE, ObITY. DEpMEHTHI ¥ KX OTIUYHS OT HEOPraHUYECKUX KaTtanu3aTopoB. [I[puMeHeHne KaTanu3aTopoB u (epMEHTOB.

Xumuueckoe paBHoBecue. OOpaTuMbie U HEOOpATUMbIC PEAKIIMU. XUMUYECKOE PABHOBECHE U CIIOCOOBI €ro CMEIIeHUs Ha TPUMEPE MOTyUCHUS
amMuaka. CHHTE3 aMMHaKa B MPOMBIIIIEHHOCTH. [IoHATHE 00 ONTUMANIBHBIX YCIOBUSAX MIPOBEICHUS TEXHOJIOTHYECKOTO IIpoliecca.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — TIpoLiecChbl. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiii. OKUCIUTENb U BOCCTAHOBUTENb. OKHUCICHHE
1 BoccTaHoBieHue. CocTaBlieHne ypaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMII METOOM 3JIEKTPOHHOTO OanaHca.

OO6mue cBoiicTBa MeTaioB. XMMHUECKHE CBOMCTBA METAIJIOB KaK BOCCTaHOBHUTeNEH. B3anMozeiicTBie MeTauioB ¢ HeMeTallaMu, BOJIOH,
KHCJIOTaMHU U pacTBOpaMH coseil. MeramnorepMus.

Koppo3ust MeTanioB Kak OKHCIUTENbHO-BOCCTAHOBUTENBHBIN Mpotiecc. CrocoObl 3alUThl METAIIJIOB OT KOPPO3HH.

OOmue  CBOIWCTB a HEMETaNIOB. XMMHUYECKHE CBOWCTBA HEMETANIOB KaK OKHUCIWTENe. B3auMmopeiicTBue ¢ MeTamiiaMu, BOJOPOJIOM U
IpyrumMu HemetaiamMu. CBOWCTBa HEMETAJIOB KaK BOCCTAaHOBHUTENEH. B3ammonelcTBHE ¢ MPOCTBIMH U CIOKHBIMH BEIIECTBAMH-OKHCIUTEIISIMH.
OO6m1ast XapaKTepUCTHKA rajJOreHOB.

Onektpoan3. O6mue crnocoOb! MONIy4eHNs METAUIOB U HEMETAJIOB. DJIEKTPOJIN3 PACTBOPOB M PACIIABOB 3JIEKTPOJIUTOB HAa MPUMEpPE XJIOpUaa
HaTpusi. DIEKTPOIUTUUECKOE TTONTydeHHE almfoMuHud. [IpakTnueckoe 3HaUeHHUE IEKTPoIH3a. [ abBaHOIIIIACTHKA U TATbBAHOCTETHS.

3axmrouenue. [lepcrnekTUBEI pa3BUTHSI XUMUYECKONH HAYKH U XMMHUECKOTO TIPOU3BOJICTBA. XHUMUS U MPOOIEMa OXpaHbl OKPYKAIOLIEH Cpebl.

Hemonctpanuu. Pasnuunsie dopmbl [lepuonnueckoit cucremsr JI. M. MenneneeBa. Monenb KpUCTAJUIMYECKOW PEIIETKU XJIOpUIA HATPHS.
OOpa3ipl MUHEPAIOB ¢ MOHHON KPUCTAJUIMYECKON PENIeTKOMN: KajabIUTa, Taiuta. MoJenu KPUCTAUIMYECKUX PEUICTOK «CYXOTro JibJay (WM HOja),
anMasa, rpaduta (Uau KBapia). Moaens MOJSIpHOTO o0beMa Ta30B. TpH arperatHbIX COCTOSIHUS BOJbL. OOpa3ibl pa3NIuYHBIX AUCIEPCHBIX CHUCTEM:
SMYJbCUH, cycneH3ui, aspo3oisiedf, reneil u 3oned. Koarymsauusa. Cunepesuc. Dddext Tunpans. McnbiTanue pacTBOPOB 3JEKTPOIUTOB U
HEDIJICKTPOJIUTOB HA TIPEIMET AUCCOIUAINH. 3aBUCUMOCTh CTENEHHU JIEKTPOIUTUUECKON TUCCOIMAINA YKCYCHON KUCIIOTHI OT pa30aBiIeHUs] pacTBOpA.
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[Ipumepsr peakiuii MOHHOTO OOMEHa, WAYIIMX C OO0pa3oBaHWEM OCajJKa, Ta3a WM BOJABl. XUMHYECKHE CBOWCTBA KHCIJIOT: B3aMMOJICHCTBHE C
MeTaJlJJaMl, OCHOBHBIMH M aM(OTEpHBIMH OKCHJaMH, OCHOBAaHUSAMHU (ILl€I0YaMH U HEPAaCTBOPUMBIMHU B BOJIE), CONSIMU. B3aumonelcTBHe a30THOM
KHCIIOTHI ¢ Menbto. OOyrnmBaHue KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTOW caxapo3bl. XMMHUYECKHE CBOWCTBA IIENOYCH: peakius HEeUTpallu3aluu,
B3aUMO/IEVCTBUE C KUCIOTHBIMUA OKCUIAMHU, COJISIMH. Pa3iiokeHre HEpaCTBOPUMBIX B BOJIE OCHOBAaHUN IPU HarpeBaHUU. XUMUYECKUE CBOMCTBA COJICH:
B3aUMOJICHCTBME C MeETaJJIaMH, KHUCIOTamH, IIeJoYaMu, C JAPYruMH cojsiMud. [uzaponus kapOupa kameuus. W3yuenue pH pactBopon
THIIPOJIM3YIOIINXCS COJIEH: KapOOHATOB IIEJIOYHBIX METAIJIOB, XJIOPHJA U aleraTa aMMOHHUS. DK30TEPMHUYECKHE U SHJOTEPMUYECKHE XUMHUYECKUE
peakuuu. TenaoBble IBJICHUS IPU PACTBOPEHUHN CEPHOM KUCIOThl U aMMHUAYHOM CEIUTPbl. 3aBUCUMOCTh CKOPOCTH PEaKLUUU OT IMPUPOJbI BEIIECTB Ha
IpUMepe B3aUMOJACHCTBHS PACTBOPOB PA3IMYHBIX KHCIOT OAMHAKOBON KOHIICHTPAIIUH C OAMHAKOBBIMU KyCOUKaMU (TpaHyIaMH) HUHKA U OJIMHAKO BBIX
KYCOUYKOB Pa3HBIX METaJNIOB (MarHus, LIMHKa, jKeJie3a) ¢ paCTBOPOM COJISTHOM KHUCIOThI. B3aumoseiicTBiue pacTBOPOB CEPHON KUCIOTHI C pacTBOPaMHU
THOCYylb(aTa HATPUS PA3NIUYHONW KOHIEHTpAllMU M TemrmepaTypbl. Mojenb kumsmiero cios. PasnoxkeHue mnepokcuia BOJOPOAa C IMOMOIIBIO
Heopranuueckux katanuzaropoB (FeCl2, KI) u npupoanbsix 00beKTOB, coaepKallux Karanasy (celpoe Msco, kapTodens). [Ipocreiinie okucaIuTenabpHo-
BOCCTAHOBUTEJIBHBIC PEAKIIUU: B3aMMOJICUCTBUE IIMHKA C COJITHOM KHCIIOTOM U kene3a ¢ cyiabdarom menu (II). Moaens anexrponusepa. Mojenb
JJIEKTPOJIM3HON BAHHBI JUIS ITOJYyYEHUS aJTIOMUHUS.

JlabopaTopHsblie onbIThl. Onpe/iesieHne TUIa KPUCTAUINYECKON PEIeTKH BEIIeCTBA U OMMCAHKUE €ro CBOMCTB. O3HAKOMIIEHHE C JUCIIEPCHBIMU
CUCTEMaMHU.

Peakuuu, unymume ¢ oOpa3oBaHreM OCajika, Ta3a Wi BOJAbl. B3anmozeiicTBrie CoIsSHOM KUCTOTHI ¢ HIMHKOM, okcuaoM menu (II), runpokcunom
menu (1), kapbonarom kanblusa. B3aumonelicTBrue pacTBopa THIPOKCH/Ia HATPHS C COJISIHOM KHUCIOTOM B MPUCYTCTBUU (heHondTranenHa, ¢ pacTBOPOM
xnopuaa xenesa (III), ¢ pactBopom comu amromunus. B3aumoneiictBue pactBopa cyibdara meau (II) ¢ xene3om, U3BECTKOBOM BOJOH, pacTBOPOM
xjopuza kanblus. [loaydeHne rugpokapOoHaTa Kaublus B3aMMOACHCTBHEM H3BECTKOBOM BOABI ¢ okcuaoM yriepoaa (IV) (Bblabixaemblil BO3IyX).
HcnplTaHne HHAMKATOPOM PAaCTBOPOB THIAPOIM3YIOIIKXCS M HETUAPOIU3YIOIIUXCS cojiell. Peakius 3aMerienust Meiu Kelle30M B pacTBope  cyibdaTa
meau (II). ITomyuenue kuciopoaa pas3iioKeHHEM MEPOKCHIA BOAOPOJA € MOMOIIBI0 AMOKcHa MapraHua. [lonydeHue Bojoposa B3auMOAEHCTBUEM
KHCIIOTHI C IMHKOM. O3HaKOMIIEHHE C MpenaparaMu ObITOBONH XMMHHU, COJIEPKAIIMMH SH3UMBI.

IIpakTuyeckas padora Ne 1. [lonydyeHue u pacrio3HaBaHuE Ta30B.

IIpakTnyeckas padora Ne 2. PemieHre sKCriepUMEHTAIbHBIX 33724 Ha UACHTHU(PHUKAINIO HEOPTaHUUECKUX U OPTaHUYECKUX COETMHEHUH.

IIpakTnyeckass pad6ora Ne 3 (i1 JBYXYacoBOrO BapHaHTa M3y4deHHMsI Kypca). ['eHeTnyeckas CBsI3b MEXIY pa3IMYHBIMU KiaccaMH
HEOPraHMYECKUX W OPraHUYECKUX BEIECTB.

Ilnanupyemble pe3yJibTaThl OCBOCHHUS Y4e0OHOI0 NMpeaMeTa

JTuunocmmuute pezynomamot O0yuarouwuiica nOayYuUm 603IMOHCHOCHb 015 (hopmuposanus ciedyrouux auynocmuvix YYJ/1:
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. oIpeJieIeHue MOTHBALIMU U3y4YeHHUsl y4eOHOro MaTepHuaa;

. OLICHHBAaHUE YCBAaMBAEMOI'0 yueOHOr0 MaTepuasa, UCX0/Is U3 COLMAIBbHBIX U TMYHOCTHBIX LIEHHOCTEHH;

. MOBBIIIIEHUE CBOETO 00Pa30BaTEIHLHOTO YPOBHS M YPOBHSI TOTOBHOCTH K M3yYEHHUIO OCHOBHBIX MCTOPHYECKHX COOBITH, CBSI3aHHBIX C
pa3BUTHEM XMMHHU U OOLIECTBA;

. 3HAHWE TIPABUII TTOBE/ICHUS B YPE3BBIYANHBIX CUTYAIIHSX;

. OLICHUBAHHE COLIMATILHOW 3HAYUMOCTHU PO eccuil, CBSI3aHHBIX C XUMUEH;

. BIIQJICHUE TpaBWiIaMHu O€30MacHOTO OOpalleHus ¢ XWMHUYECKUMHU BeEHIECTBAMH M 00OpYAOBaHHEM, MPOSBICHHE 3KOJOTUYECKOU
KYJBTYPHI .

Memanpeomemmuboie pe3ynvbmamol

PeryasitTuBHbIe

Obyyarowuiicss NOIY4Um 803MONCHOCIb OJIsL PopMUPOBaHUs ciedyrouwux pecyasmusHolx Y'V/I:

. eNenoiaranue, BKIoYas MOCTAaHOBKY HOBBIX IIeJiel, mpeoOpa3oBaHue MPAKTUUYECKOW 33/7a4d B MO3HABATENbHYIO, CAMOCTOSTEIIbHBIN
aHaJIN3 YCIIOBUH JOCTY)KCHUS 1IEJIM HA OCHOBE YUETA BBIJCIICHHBIX YUUTEIIEM OPUESHTUPOB JACHCTBHS B HOBOM YY€OHOM MaTepHalle;

. IUTAHUPOBAHUE MYTH JOCTHXKEHUS 1IeIeH;

. YCTaHABIICHUE IIEJICBBIX MPHOPUTETOB, BBICICHUE AIBTCPHATHBHBIX CIIOCOOOB JIOCTFIKEHUS IIETH W BBIOOP Hambosee 3PPEKTUBHOTO
crocoba; ©  yMEHHE CaMOCTOATEIbHO KOHTPOJIUPOBATH CBOE BPEMsI U YIIPABIAThH UM; * YMEHHE MPUHUMATh pEIIeHUus B  MPOOJIEMHOMA
CUTYaIluH;

. MMOCTaHOBKA y4eOHBIX 3aJa4, COCTaBJICHHE IJIaHa U MOCIIE0BaTEIbHOCTH ICHCTBUI;

. opranm3aius pado4ero MecTa Py BBITIOJTHEHUN XUMUYIECKOTO IKCIICPUMEHTA,

. MIPOTHO3UPOBAHUE PE3YIbTATOB OOYYEHHs, OLIEHMBAHHWE YCBOCHHOTO MaTepHasa, OLIEHKAa KadecTBa M YPOBHs MOJYyYEHHBIX 3HAHUH,

KOppeKIMs IUlaHa U crocoba JedcTBus npu HeodoxoaumocTH . [lo3HaBarenbHble OOydaromuiics MOJYYUT BO3MOXKHOCTH JJIsi (POPMUPOBAHUS
CIEAYIOIIMX NTO3HABaTENbHbIX Y'Y /I:

. MIOWCK U BBIJICTICHHE HHPOPMAIINH;

. aHaJM3 yCIOBUIl U TpeOOBaHMI 3a/1auu, BBIOOD, COMOCTABICHNE M 0OOCHOBaHHE crI0co0a pelIeHus 3a/1a4H;

. BbIOODP Hanbosee 3pPEeKTUBHBIX CIOCOOOB PEIIEHUs 3a]Ja4ul B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUIA;

. BBIJIBUKEHNE 1 000CHOBaHME T'MITOTE3bI, BHIOOP crioco0a e€ MpoBEepKH;

. CaMOCTOSATENILHOE CO3/IaHKE AITOPUTMA JIESTETBHOCTH IIPH PEIICHHH IPOOJIEeM TBOPUECKOTO M IOMCKOBOTO XapaKTepa,;

. YMEHUS XapaKTepH30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOMCTBAM;

. OIMCBHIBAHUE CBOMCTB: TBEP/BIX, KHUIKHUX, a3000pa3HBIX BEUIECTB, BBIJEIICHHE UX CYIIECTBEHHBIX PH3HAKOB,

. n300pa’keHNe COCTaBa MPOCTEUIIMX BEHIECTB C MOMOIIBI0 XUMHYECKUX (OPMYIT U CYIIHOCTH XMMHMYECKHX PEaKIHi C MOMOILIBIO
XUMHUYECKHUX YPAaBHEHMI;

. NpoBe/ieHNe HAOMIOIeHUH, OMCaHNe TPU3HAKOB U YCIOBUN TEUEHHS] XUMUYECKUX PEaKIUil, BHITOJTHEHUE XUMHUUECKOTO SKCIIEPUMEHTA,

BBIBOJIbI HA OCHOBE aHaJIN3a HAOIIOACHNU 32 SKCIIEPUMEHTOM, pEIIeHre 3a/1a4, OJy4YeHUEe XUMUYEeCKOW HH(OPMAaLUK U3 Pa3IMYHbIX HICTOYHHUKOB;
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® YMCHHC OPraHU30BbBIBATH UCCIICAOBAHUC C LCJIBIO IIPOBCPKU T'UIIOTC3;

. YMEHHE JIeIaTh YMO3aKII0UeHHs (MHAYKTUBHOE U 110 aHAJIOTUH) U BHIBOJIBI;

. yMeHHE OOBEKTHBHO OIEHWBATh MH(POPMAIMIO O BEIIECTBAX M XUMHUYECKHX MPOIECCaX, KPUTUISCKH OTHOCHTHCS K TCEBIOHAYIHOU
nHpopMaIuu.

Kommynukamuenwie

Obyyarowuiicst NOIY4Um 803MONCHOCb OJisl POPMUPOBAHUS CLEOYIOUUX KOMMYHUKAMUHbiXx YV/]:

. MOJTHOE Y TOYHOE BBIPAKEHHUE CBOUX MBICIICH B COOTBETCTBUU C 33a/1a4aMU U YCIOBUAMH KOMMYHHUKALIUH;

. a/IeKBaTHOE HCIIOJIb30BAHUE PEUEBBIX CPEACTB ISl y4acTHsl B JUCKYCCHMM U apryMEHTAllMM CBOEH MO3UIUH, YMEHUE IPEICTaBIISThH

KOHKPETHOE COJIEpKaHHUE C COOOIIEHHEM €ro B MMCbMEHHOM M YCTHOH (opme, onpeiesieHne crioco00B B3aUMOJICHCTBUS, COTPYIHUYECTBO B TIOMCKE H
coope uHbopmaIuu;

. OIIpEJIEJIEHUE CIIOCOO0B B3aUMOIEHCTBHSI, COTPYAHUUYECTBO B IIOUCKE U cOOpe MH(OPMALUY, YYaCTHE B UAJIOre, INIAHUPOBAHUE OOILUX
Croco00B paboThl, IPOSBIEHUE YBAKUTEIBHOTO OTHOIIEHUS K IPYTUM ydaluMcs;

. OIHMCAaHUE COJEPKAHUS BBIMOIHIEMBIX IEHCTBUH C LIE€JbI0 OPUEHTUPOBKH B IIPEAMETHONPAKTUYECKOM 1€ TENbHOCTH;

. YMEHHSI YUUTHIBATh PAa3HbIE MHEHHS U CTPEMUTHCS K KOOPAUHALIMY Pa3IMYHbIX IO3ULUI B COTPYAHUYECTBE;

. ¢dbopMynHpoBaTE COOCTBEHHOE MHEHHME U TIO3UIUIO, APTYMEHTHUPOBATh W KOOPIMHHPOBATH €€ C MO3MIUAMH TAapTHEPOB B
COTPYZHUYECTBE MPH BBIPAOOTKE OOIIEr0 PEIIeHUsI B COBMECTHOM NEesATEIbHOCTH;

. OCYIIECTBIISITH B3aUMHBII KOHTPOJIb M OKA3bIBATh B COTPYIHUYECTBE HEOOXOJMMYIO B3aUMOITOMOIIIb;

. IUTAHUPOBATh 001HME CIOCOOBI PA0OTHI; OCYIIECTBIATh KOHTPOJIb, KOPPEKIIHIO, OLIEHKY JeicTBUN napTHEPA, yMeTh yOeK1aTh;

. HCIOJIb30BaTh aJICKBATHBIE SI3IKOBBIE CPENICTBA JUIsl OTOOpPAKEHMsI CBOUX YYBCTB, MbICIIEH, MOTHUBOB M MOTPEOHOCTEN; 0TOOpakaTh B

peuu (onucaHue, oObSICHEHHE) COJEPKAHUE COBEPIIAEMBIX NEHCTBUI, Kak B (jopMe TPOMKON COIMATM3UPOBAHHON peuu, Tak U B (hopMe BHYTpEHHEH
peuu;

. pa3BUBaTh KOMMYHHKAaTHBHYIO KOMIETEHIUIO, UCMOIb3Yysl CPEICTBA YCTHOM M MUCHMEHHOM KOMMYHMKALMU NPH paboTe ¢ TeKCTaMH
y4ueOHUKA U JOIMOJIHUTEIbHON JIUTEpPaTypol, CIIPaBOYHBIMHU TaOIHMIIAMH, MIPOSBIIATH TOTOBHOCTh K YBaXKEHHIO MHOW TOUKH 3PEHHUS MPH OOCYXKIECHUU
Pe3yJbTaTOB BHIIOJIHEHHON PaOOTHI.

IIpeomemmnvimu pezynromamamu usyuenus npeomema «Xumusay» ¢ 10 knacce agnawomesn cnedyrwoujue ymeHus:
1. B mo3HaBartenpHOI cdepe:

e JlaBaTh OIPEJCICHHUS M3YUCHHBIX MOHATUN: «XMMHUYECKHH SJIEMEHT», «aTOM», «HUOH», «MOJEKYJa», «IIPOCTble M CJIOXKHBIE BEIIECTBAY,
«BEILIECTBOY», «XUMHUECKas (popmyra», «OTHOCUTENIbHAs aTOMHAs Maccay», «OTHOCUTEIbHAs MOJEKYJspHas Macca», OpraHM4ecKue BElIecTBa,
UX KiIaccu(UKanus ¥ HOMEHKJIATypa, CBOWCTBA, IMOJIyYCHHWE W TMPUMEHEHHE, W30MEpPUS, TOMOJOTHS,IOINMEPHI, THUIBI XHUMHUYECKUX
OpPraHWYECKUX PEAKIUN U JAp.

e ONHCaTh JIEMOHCTPALMOHHBIE U CAMOCTOSITENIbHO TPOBEICHHBIE XUMUYECKUE IKCTIEPUMEHTHI;

e OMHCHIBATh M PA3JINUATh U3YUCHHBIEC KJIACCHI OPTAaHUYECKUX COCTMHEHUM, XUMUYECKHUE PEaKIIHH;
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KJ1accu(UIIUPOBATh N3yUYeHHBIE OOBEKTHI U SIBICHUS;
JIeNlaTh BBIBOJBI M YMO3AKJIIOUCHHS U3 HaOJIONEHUHN, U3YYCHHBIX XMMHYECKUX 3aKOHOMEPHOCTEH, MPOTHO3MPOBATh CBOMCTBA HEU3YUEHHBIX
BEIIECTB 110 aHAJOTHH CO CBOMCTBAMH M3YYECHHBIX;
CTPYKTYpUPOBATh U3YUYECHHBIN MaTepHall U XUMUYECKYI0 HH(POPMAIIHIO, TOTYYSHHYIO U3 APYTUX UCTOYHHUKOB,;
MO/JICIMPOBATh CTPOCHHE OPIraHUYECKUX BEILECTB.
2. B 11IeHHOCTHO — OpUEHTAIMOHHOM cdepe:
aHAJIM3UPOBATh M OLIEHUBATH IOCIEJACTBHS JJISl OKPYKAIOMIEW cpesbl OBITOBOM M MPOM3BOJICTBEHHOHN AEATENBHOCTH YENIOBEKA, CBSI3AHHOM C
nepepaboTKOM BEIIECTB;
3. B TpynoBoii cdepe:
MIPOBOAUTH XUMHUYECKHUM SKCIIEPUMEHT;
4. B cepe Oe3omacHOCTH KUZHEACITCILHOCTH:
OKa3bIBaTh MEPBYIO MOMOIIb ITPH OTPABIECHUSIX, 0’KOTaX U IPYTHX TPABMaX, CBSI3aHHBIX C BEIIECTBAMU U J1JAOOPATOPHBIM 000pPYI0BAHUEM.
YuyeHUK HAYYHTCA:
Ha3bl6amp N3YUYCHHBIEC BEIIECTBA M0 «TPUBUATBHON)» WU MEKIYHAPOTHOM HOMEHKIIATYPE;
onpeodenams. BAICHTHOCTh M CTEIEHb OKHUCICHHS XHMHUYECKUX DJIEMEHTOB, THUIl XMMHYECKOW CBS3M B COCIMHEHUSX, 3apsja HOHA,
XapakTep cpeibl B BOJHBIX PACTBOpPAX HEOPTaHWYECKUX COENMHEHUH, OKUCIUTENh M BOCCTAaHOBUTEINb, MPUHAIICKHOCTh BEIIECTB K
Pa3IMYHBIM KJIACCAM OPTaHUYECKUX COSINHEHHIA;

o Xapakmepu3oeams: 3JIEMEHTHI MAJIbIX [IEPHOJIOB M0 UX MOJIOKEHHIO B Iepuoanyeckoil cucreme J.M.Menzaeneena; o0iue XuMU4eCcKue
CBOWCTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKUX M OPTraHMYECKUX COCIMHEHHU; CTPOCHHE M XUMHUYECKHUE
CBOMCTBA M3YYEHHBIX OPraHUYECKUX COCIMHEHU;

o 00bACHAmMY. 3aBUCUMOCTh CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOEHUS; MPUPOAY XHMHUYECKOH CBSI3M (MOHHOW, KOBAJICHTHOM,
METAJUINYECKOH ), 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEaKLMU U MOJOXKEHHUS XMMUYECKOTO PAaBHOBECHUS OT pa3IMuYHbIX (PaKTOpOB;
6bINONTHAMb XUMUYECKUI IKCREPUMEH N TIO PACTIO3HABAHUIO BAKHEHUIITNX HEOPTAaHWUYECKUX M OPTaHUYECKHUX BEIECTB;
npP0o60OUmMp CaMOCTOSITENBHBIA MOMCK XMMUYECKON MH(pOpPMAlMU C MCIIOJIb30BAaHUEM PA3IMUHBIX UCTOYHHUKOB (HAyYHO-TIOMYJSPHBIX
W3JIaHUN, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETA); HCIIOIb30BaTh KOMITBIOTEPHBIE TEXHOJIIOTUH It 00pabOTKH | Tepenavyn
XUMAYECKON HH(OPMAINK U ee IPEICTaBICHHS B PA3IUYHBIX (POpPMaXx;

YuyeHuk MOJIYYMT BO3MOKHOCTb HAYYUTLCH:

BBIIBUTATh U MMPOBCPATH SKCIICPUMCHTAJIBHO TUIIOTE3bI O XUMHUYCCKUX CBOMCTBaX BEIIECTB Ha OCHOBE MX COCTaBa U CTPOCHUA, UX CIIOCOOHOCTH
BCTYIIAaTb B XUMHUYCCKUEC PCAKINH, O XapaKTEPC U MPOAYKTAX PA3JINIYHBIX XUMHUYCCKUX peaKum‘/'I;

XapaKTCpu3oBaTh BCIICCTBA II0 COCTaBy, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIMBATh HNPUYUHHO-CICACTBCHHBIC CBA3W MCKIAY JdaHHBIMHU
XapaKTCPUCTHKAMU BCIICCTBA,

COCTAaBJISIThL MOJICKYJIAPHBIC U ITOJTHBIC HOHHBIC YPABHCHUA 1O COKPAILICHHBIM NOHHBIM YPABHCHUAM,
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arwn

S

10.

11.

MIPOTHO3UPOBATh CHOCOOHOCTh BEILIECTBA MPOSIBIISATH OKUCIUTENIBHBIE MM BOCCTAaHOBHUTEIbHBIE CBONCTBA C YY4ETOM CTENEHEH OKHCICHHS
JJIEMEHTOB, BXOJSIIUX B €0 COCTaB;

COCTABJISAITh YPABHEHMSI PEAKIUM, COOTBETCTBYIOLIUX IIOCIIEI0BATEIbHOCTH IIPEBPALICHUN HEOPraHUYECKUX BELIECTB PA3JIMYHbIX KIACCOB;
BBIIBUI'aTh U IPOBEPSATh SKCIEPUMEHTAIBHO TUIIOTE3bl O pe3yjbTaTax BO3AEHCTBUS pa3iWYHbIX (PAKTOPOB HA H3MEHEHHME CKOPOCTH
XMMHYECKON PEAKIINU;

UCIOJIb30BaTh IPUOOPETEHHbIE 3HAHUS JUUIsl SKOJIOTHYECKH I'PaMOTHOI'O IIOBEACHUS B OKpY XKaroIlel cpee;

UCIOJIB30BaTh MPHOOPETEHHBIE KIIIOYEBBIE KOMIETEHIIMH TPU BBIMOJIHEHUH NPOEKTOB M Y4eOHO-HCCIIEAOBATENBLCKUX 337ad MO H3YyYCHHIO
CBOMCTB, CIIOCOOOB MOJIy4YEHUS U PACIIO3HABAHUS BEILIECTB;

O0OBEKTHBHO OIICHUBATh MH(POPMAITHIO O BEIIECTBAX M XMMHUYECKHX IPOLIECCax;

KPUTHYECKH OTHOCUTBHCS K IICEBIOHAyYHON MH(POPMaLMHU, HeA0OPOCOBECTHOM peKiiaMe B CPEeCTBAX MacCOBON MH(POPMaLIUY;

OCO3HAaBaTh 3HAYECHHUE TEOPETUYECKUX 3HAHUM 110 XUMHUH IS IIPAKTUYECKOM IEATEIbHOCTU YEIIOBEKa;

CO3/laBaTb MOJIEIM W CXEMbl JJIS pelIeHUs Yy4eOHBIX M IO3HABATENBHBIX 33/a4; MOHMMATh HEOOXOIUMOCTh COOJIOACHUS MpEeANUCaHHMH,
IpearaéMblX B MHCTPYKLUSAX 110 UCIOIb30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHUU U JIP.

Ilpeomemmnvimu pesynomamamu usyuenusn npeomema «Xumua» 6 11 knacce agnawomcea ciedyoujue ymeHus:

dopMupoBaHUE 3HAHUI OCHOB XMMHYECKOH HAyKH: BaXKHEHIINX (DAaKTOPOB, TMOHSATHHA, XUMHUYECKHUX 3aKOHOB M TEOpPHUH, S3bIKA HAYKH,
JOCTYIHBIX 00001IEHNI MUPOBO33PEHUYECKOr0 XapaKkTepa.

YcBoeHME ydalMMKCs Ba)KHEUIINX 3HAHUNH 00 OCHOBHBIX IOHSITHUSAX U 3aKOHAX XUMHUU, XUMUYECKON CHMBOJIMKE.

PazButue ymenuii Ha01r01aTh U OOBSCHATH XUMUYECKUE SIBICHUS, IPOUCXOAALINE B IPUPOJE, J1aOOPATOPUH, B IOBCEJHEBHOM KU3HU.
OmnazieHre yJamuMucs yMEHUSMH IPOU3BOJAUTH PACUeThl HA OCHOBE XUMUYECKUX (POPMYJT BEIIECTB U YPAaBHEHUH XUMUYECKUX PEAKITHIA;
dopMupOoBaHUE CHEIHUATbHBIX YMEHHUI: 00pallaThCsl ¢ BEIIECTBAMH, BBINOJIHATh HECIOXKHbBIE SKCIEPUMEHTHI, COOII0/1as NMpaBUiIa TEXHUKU
0€30MacHOCTH; TPAMOTHO IPUMEHSITh XUMUYECKHE 3HAHUSI B OOILIEHUH C IPUPOAOH U B OBCEIHEBHOM KU3HU.

PackpbITHe TyMaHHCTMUYECKOW HAINpaBIEHHOCTH XHUMHH, €€ BO3pPAcCTAIOLIe pOJIM B pEUIEHWU TIJIaBHBIX MpoOJeM, CTOSIIUX Iepea
YEJI0BEYECTBOM, U BKJIAJla B HAYYHYIO KapTUHY MHpA.

Pa3zButue MUYHOCTH OOYyYarOIMXCs: MX MHTEIJIEKTYaJbHOE M HPABCTBEHHOE COBEPIIEHCTBOBaHHE, (POPMUPOBAHHE Yy HUX I'YMaHMCTHYECKUX
OTHOIIEHUH U 3KOJIOTUYECKH 11€JeCO00pa3HOT0 MOBEAEHHS B OBITY U B MPOIIECCE TPYAOBOM JEATEIbHOCTH.

pa3BUTHE MO3HABATENBHBIX UHTEPECOB U MHTEJUIEKTYalIbHbBIX CIIOCOOHOCTEH yyaluxcs B Ipolecce MPOBEIEHUS] XUMHUECKOT0 SKCIEpUMEHTa
CaMOCTOSITENILHOTO MPUOOPETEHNs 3HAHUN B COOTBETCTBUH C BOZHUKAIOIIMMHU KU3HEHHBIMU TOTPEOHOCTSIMU;

Bocnuranue OTHOLIEHHS K XMMHUU KaK K OJHOMY M3 (yHIAMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMS M 3JIEMEHTY OOIIedYe0BeYeCKOn
KYJIbTYpHI;

[IpuMeHeHHe yYalMMUCS TOJYYEHHBIX 3HAHUM M yMEHUH Juid 0e30IacHOr0 HMCMOJIb30BAaHUS BELIECTB M MaTepHajoB B OBITY, CEIbCKOM
XO035MCTBE M Ha NPOU3BOJCTBE, PELICHHs NPAKTUYECKHX 3a7a4 B IIOBCEIHEBHOW >KU3HH, NPENYNPEKICHUS SBICHUM, HAHOCALIUX Bpen
3JI0POBBIO YEJIOBEKA U OKpY’Kalollel cpeze (pa3BUTHE SKOJIOTMYECKON KYIbTYPbI YUAIHXCS).

Yd4eHuK HAY4YHTCH:
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12.
13.

14.

15.
16.
17.

18.
19.

20.
21.
22,
23.

1. Ha3bléamb V3yYEHHBIC BEMIECTBA 10 «TPUBHAIIBHON» WM MEXIYHAPOIHOW HOMEHKIIATYPE;

2. onpedenamv. BAJCHTHOCTb U CTENEHb OKUCJIECHHS XUMHUYECKHX 3JIEMEHTOB, THIl XMMHUYECKOM CBSI3M B COCIMHEHMSX, 3apsj HOHA,
XapakTep Cpellbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIWHEHUM, OKHUCIHUTENIb U BOCCTAHOBUTENb, IPUHAJIEAKHOCTh BEIIECTB K
Pa3IMYHBIM KJlaccaM OpraHUYEeCKUX COEIMHEHUII;

3. Xxapakmepu3zoeams: >IEMEHTHI MaJIbIX MIEPUOJIOB 10 UX MOJIOKEHUIO B mepuoandeckoit cucreme J.M.Menneneena; o0mre XuMHIecKue
CBOMCTBAa METAJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHMYECKUX COEIMHEHWI; CTPOCHHUE W XUMHYECKHUE
CBOWCTBA U3YyUYECHHBIX OPIraHUYECKUX COCIMHEHNUN;

4. 00vAcHAmMb. 3aBUCUMOCTH CBOICTB BEIIECTB OT MX COCTaBa M CTPOCHUS; MPHUPOAY XHUMHUECKON CBA3M (MOHHOM, KOBAJIEHTHOM,
METATUYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEAKITUH U MOJIOKCHHUSI XUMIYECKOTO PABHOBECHS OT PA3IMYHBIX (DaKTOPOB;

5. 6bINOAHAMb XUMUYECKUU IKCREPUMEHM TIO PACTIO3HABAHUIO BaXKHEHIIINX HEOPraHUYECKUX U OPraHUYECKUX BELIECTB;

6. npoeooums CaMOCTOATEIbHBIN MOUCK XUMUYECKOW MH(OPMAIUU C MCIIOIH30BAHUEM PAa3IUYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3JIaHu#, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); NCMOIb30BaTh KOMIBIOTEPHBIE TEXHOIOTHH AJIsi 00padOTKH U Iiepeaadu
XUMHYECKON MH(POPMAIIH U €€ TIPECTaBICHUS B Pa3INUHbIX (opMax;

YYyeHUK NOJYYUT BO3MOKHOCTD HAYUYMTHCSH:

BBIJIBUTATh U TIPOBEPSATH SKCIEPUMEHTAIBHO TUITOTE3bI O XUMUYECKMX CBOMCTBAX BEILIECTB HA OCHOBE UX COCTAaBa M CTPOEHUS, UX CIIOCOOHOCTH
BCTYIIaTh B XUMHYECKHUE PEAKLIUH, O XapaKTePe U MPOAYKTAX PA3IMUYHBIX XUMHUUYECKUX PEAKIIU;

XapaKTEepU30BaTh BEILIECTBA IO COCTaBY, CTPOEHUIO M CBOWCTBAM, YCTaHABIMBATh IPUYMHHO-CIICICTBEHHBIC CBA3UM MEXAY JaHHBIMU
XapaKTepPUCTUKAMU BEILIECTBA;

COCTABJISITh MOJIEKYJISIPHBIE U MTOJHBIE HOHHBIE YPAaBHEHHUS 110 COKPAIICHHBIM HOHHBIM YPaBHEHUSIM;

COCTaBJIATh YPABHEHHUS PEAKIIMI, COOTBETCTBYIOIINX MOCJIEI0OBATEILHOCTH MTPEBPALCHUI HEOPTAHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;
BBIBUTATh M TIPOBEPATH OKCIEPUMEHTATBHO THUIIOTE3bl O pEe3yibTaTax BO3JIEHCTBUS pa3NUYHBIX (AKTOPOB HA HM3MEHEHHE CKOPOCTHU
XMMHYECKON peaKkinu;

UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS AJI HKOJIOTMYECKH TPAMOTHOTO TIOBEJICHHUS B OKPYKaIOIIEH Cpee;

HCIIOIh30BaTh MPHOOPETCHHBIE KIIFOUEBBIE KOMIIETEHIIMU TPHU BBITOJHEHUH IMPOCKTOB M Y4€OHO-HUCCIEAOBATEIbCKUX 3a7ad MO W3YYEHUIO
CBOWMCTB, CITIOCOOOB TMOJIYYEHHUS U PACIIO3HABAHUS BEIIECTB;

00BEKTUBHO OLICHUBATh HH(GOPMAIIHIO O BEIIECTBAX U XUMHUYECKHUX MPOIIECCaX;

KPUTHYECKH OTHOCUTHCS K TICEBAOHAYYHOW MH(POpMaLINK, HET0OPOCOBECTHOM peKiaMe B CPEICTBAX MacCOBOM HH(pOpMAITUH;

OCO3HABaTh 3HAYEHNE TEOPETUYECKUX 3HAHUH MO XUMUU JJIS1 TPAKTUYECKON JIEATEIIbHOCTH YETIOBEKa;

CO3/1aBaThb MOJENU M CXEMBI IS pelleHus] Y4eOHbIX W TO3HaBaTeNbHBIX 3a]la4; MOHUMAaTh HEOOXOAMMOCTH COONIOACHUS TMPEANUCAHUMH,
MpeAJIaraeMbIX B MHCTPYKIIMSIX 110 MCTIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XUMHH H JIP

TEMATHYECKOE IINTAHUPOBAHHUE
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10 KITACC (35 YACOB)

Ne Hcnonb3oBanue
Ha3Banmue Tema ypoka OcHoBHoOe coaep;kaHHe YPOKaA odopynoBanust
pa3aena nentpa «Touka
U [IPOrPaMMBbI Pocra»
BOCIIUTaHMSI
Beeoenue 1. Ipenmer | CtanoBIEHUE OpPraHUYECKOU
Bw OpPraHu4YecKoi XUMUU KaK Hayku. Butanusm u ero
YcraHoBneHue XHMHH. kpax. OmnpezeneHue 3J1EMEHTHOrO
JIOBEPUTEIbHBIX cocTaBa OpPraHUYECKUX
OTHOILEHUN COCIMHEHU.
MEXIY Y4YUTEIeM [InaBnenue, o0yriinBaHue u
U €ro y4yeHUKamu, TOPEHHE OPraHUYEeCKUX BEIIECTB
CIOCOOCTBYIOLINX (Ha mpuMepe caxapo3sbl).
MO3UTUBHOMY JeMoHcTpanus. Konnexuus
BOCIIPHUSITHIO HOPUPOJHBIX, HCKYCCTBEHHBIX U
yYalumMucs CUHTETHYECKUX OpPraHUYECKUX
TpeOoBaHUI u COeZIMHEHU, MaTepHajoB u
npocsd  yuurens, n3nenuit u3 Hux. JlaboparopHbie
NPUBJICUEHUIO UX ONBITHI. 1. Onpenenenne
BHUMAaHUS K 3JIEMEHTHOTO cocraBa
oOcyxnaemMol Ha OpPraHUYECKUX COEAVHEHUN.
ypoke
uHpopManuuy,
aKTUBU3AIMH WX
MI03HABATEILHON
JeSITeIbHOCTH
1
2 2. Teopusi | OCHOBHBIE  IOJIOXKEHHUSI  TE€OpUU
CTPOCHUs ctpoenns A. M. Dbyraeposa.
OpPraHu4ecKux BanenTtHOCTS. OnemMeHTHI c
COeIMHEeHHUI. ITOCTOSITHHOM )51 MIEPEMEHHOMN
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BaJICHTHOCTBIO.
dbopMyaBl  HEOPTaHMYECKUX |
OpraHWYEeCKUX  BeIIeCTB. THIBI
YIJIEPOJHBIX 1IETOYEK: JIMHEHas,
pa3BeTBJICHHAS, 3aMKHYTasl.
KpaTHOCTh XMMHUUYECKOH CBSI3U.
MN3omepusa.  Bunpbsl  u3zomepum.
IlonstTe o0 B3aUMHOM BIIMSHUU
aTOMOB B MOJIEKYJIax
OpraHMYECKUX BEIIECCTB.
JlaGopaTopHble ONBITHI.

CrpykTypHBIE

2. H3roroBnenne Mozenen
MOJICKYIT OpPraHNYECKHX
COCTUHEHUH.
3 3. Bxoanas I
oBTOpeHue. TecTupoBaHue 3a 9
KOHTPOJIbHASA L
pabora
Yeneeooopoovt u | 1. IIpupoansie | 3HaueHUE MPUPOJIHOTO Tra3a u Jatauk BBICOKOH
UX npupooHsvle | YrjeBOI0PO/bI. WHEIX Tpe/IebHBIX | TEMICPaTypsL,
ucmoynuxu (9 u) | AJIKaHbl. VITICBONOPOZIOB B  KAUECTBE Jlatamk
TEeMIIEpaTyphl
TOIUIMBA M XUMHYECKOTO | oo o i
IpuMeHenne  Ha ChIppd. MeTran u npyrue
YPOKE AJIKAHBI KaK COCTaBHas 4YaCTb
MHTCPAKTUBHBIX OpUPOIHOTO rasa.
(bopm paboTsr XUMHYECKUE CBOMCTBa
YHAIIXCA: ) MeTaHa, O0OYCIIOBIIMBAOIIHUC
UHTEJUICKTYallb-
HEIX urp, ero IpuUMeHeHHe (ropeHue,
CTHMYIIHPYIOIIHX MMUPOJIN3, TAJIOTEHUPOBAHUE).
I03HABATEIIBHYIO I'omonoru merana, mzomepus
MOTHUBAIUIO 5 HOMCHKJIATYypa.
IIKOJIEHIKOB JleruapupoBanue
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sraHa. KpexknHr u

A30MepU3aLus AJIKAHOB.
AJNKWIbHBIE paauKabl.
Mexaausm

CBOOOTHOPATUKAIBHOTO
raJIOrTeHUPOBAHUSI AJIKAHOB.
JdeMoHcTpanuu.
[IlapocTepkHEBbIE u
00OBEMHBIE MOJEIIA MOJEKYII
IIEPBBIX IIPEACTaBUTEIIEH
KJIacca ankaHoB. duznueckue
CBOMCTBa ra3000pa3HbIX
(mpoman-OyTaHoBasi cMeCh B
3aKUTANIKE), KUJTKUX (OCH3UH)

u TBEPJIBIX (mapadun)
AJIKAHOB: arperaTHoe
COCTOSIHUE, PacTBOPUMOCTH B
Bojge. lopenme  mpomnasn-
OyTaHOBOM cMecH
(3axurainka). OTtHoueHue
AIIKAaHOB K pacTBopy

nepMaHraHaTa  Kaids |
OpOMHOI BOJIE

2. ITUICHOBBIE
YIJ1€BOJ0PO/bI,
WJIM AJIKEHBbI.

Otunex KaK MIpe/ICTaBUTENb
ankeHoB. Ilomyuenue sTuUneHa B
MIPOMBIIIJIEHHOCTH

(mermapupoBaHue OSTaHAa) U B
naboparopuu (mermapaTanus
sraHosna). CaoiictBa (TOpeHwme,
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OpoMHpOBaHUE, THIpaTaIus,

MOJINMEepH3aIus, OKHCJICHUE

pacTBOpPOM KMnO4) u

MIPUMEHEHUE YTUIICHA.
3. ®usuveckue u | [lonmrTHneH. [Tpormwten. | JlaTumk
XUMHYeCKHe CrepeoperyliipHOCTh  MOJUMEpPA. | BBICOKOM
cBoiicTBa OcHOBHbIE MOHATUSA XUMUH | TeMIIepaTyphl,
AJIKEHOB. BBICOKOMOJIEKYJISIPHBIX Jatunk
Mony4yenne COEIMHEHU. Peakuuu | Temnepatypsl
MpUMEHEeHHE. nonuMepuszauuu. [lonmaTHiieH W | IUIATHHOBBIN

o0JacTu ero NpUMeHEHUsI.

[Tonyuenue MOJUATUIICHA

MOJIMMEepH3aIeit STUJICHA,

MOJIMIIPONIMJIEHA TIOJMMEpHU3aLMei
IIPOIUJICHA.
IIpaBuno B. B. MapkoBHHKOBa Ha

puMepe IIPOIUJICHA.
KauectBeHHsbie peakuuu Ha
HelpeIeIbHbIe COCUHECHMUS:
oOeciBeyrBaHNe OpPOMHON BOABI U
pacTBOopa IepMaHraHaTa KaJus.
T"'omonornueckuit pan 3TH-
JIEHOBBIX YIJIEBOJIOPO/OB,

nzoMepust (yriaepoaHOro cKejera u
MOJIOKEHHUsST ~ KpaTHOM  CBA3M),
HOMEHKJIATypa. ITonyuenune
STWIEHA JAETUApATAle 3TaHOoIa U
JeTUpUpPOBaHUEM dTaHa.
Jemoncrpanuun. [HlapoctepxHueBas
u o0beMHas MOJENINU MOJEKYJIb
STHJICHA. I'openue JTHJICHA.
Komnexnus
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«ITonusTHICH N U3ACIINA U3 HETOM.

JlaGopaTopHbie ONBITHI. 3.
Oo6napyxeHue HeMpeIeTbHBIX
COCMHCHU I B HKHUJKAX
HePTENPOTYKTaX.

4. JIlneHoBbIe
yIJ1€BOAOPOIbI.
Kayuyku.

Kayuyk u ero CBOICTBA.
Bynkanuzanus kaydyka. Pesuna.

N3onpen KaK MOHOMeEp
IIPUPOIHOTO KayuyKa.

CUHTETUYECKUIA  KaydyK. 1,3-
byranuen Kak MOHOMED

JUBUHUIOBOTO M OyTaJlE€HOBOIO
CUHTETUYECKUX KaydyKoB. IHble
XUMUYECKHE CBOMCTBA  JIMECHOB:

rajoreHupoBaHuUE,
TUJPOrajiOreHUPOBAHHUE,
TUAPUPOBAHUE. 1,2- U
l,4-npucoequnenue. I[lonyuenue
IIMEHOBBIX YIJIEBOJAOPOAOB
meronom C. B. JlebGenesa wu
JETUIPUPOBAHUEM aJIKaHOB.
T'omonornueckui pan
COTIPSKEHHBIX JTMEHOBBIX
YII€BOJOPOA0B, HOMEHKIIATYpA.
JdemoHcTpaumu. Monaenu

(mwapocTep>kHeBble U OObEMHas)
Monekyn 1,3-Oyragumena u 2 -
Metun-1,3-0ytanuena (uM3ompeHa).

Pasnoxenne Kay4yyKa pu
HarpeBaHuy, UCIIBITAaHNE
IPOAYKTOB PA3JIOKEHHUsS] HA HEIpe-
JEIIBHOCTb. Komnekuun

«Kayuykny, «Pe3uHa u uzgenus us3
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HECH.

5. AJIKMHBI.
AlleTHJICH.

BricokoTemnepaTypHoe ams
alleTWIeHA KakK OJHa M3 oOlacTeit
ero npuMeHenus. llomyuenue
alleTWJIeHa IHUPOJU30M METaHa HU
KapOuaHBIM criocoboM. [lomydenne
KapOujga Kajablua. XHUMHUYECKHE
CBOMCTBA. aueTuieHa:
raJloreHUpPOBaHUE,
TUAPOTrAIOT€HUPOBAHNE
(XJIOpBUHWI M TIOJMBUHWIXJIOPHUI,
€ro MpPUMEHEHHE), THIpaTalus
(peakuus

M. I'. Kydepoma), Tpumepusarus
(peakmust H. 1. 3enunackoro).
['omonoruueckuil psig, HU30MEpHs,
HOMEHKJIaTypa aJIKUHOB.
JdeMoHcTpanum. Monenu
(mapoctepkHeBass W 00BEMHast)
MOJIEKYJIbl ~ aneTuwieHa. [opeHue
areTuIeHa. JlabopaTopHble
onbIThl. 4. [lonydyenue u cBolicTBa
aljeTUIeHa.

6.
ApomaTHUecKue
YIJIeBOAOPOAbI,
WJIH apeHBl.

OTkpbiTHE OEH30I1a, €T0 CBOMCTBA U
nepBbie 0071aCTU MPUMEHEHHUS.

YcraHoBneHue XHUMUYECKOTO
ctpoenus  Oenzona.  dopmyna
Kekyme.

CoBpeMeHHbIe NpeACTaBIECHUS

0 cTpoeHHH OeH3osia. XUMHUYECKHUE
CBOICTBa OeH3ouna:
raJJoreHUPOBaHUE,  HUTPOBAHMUE.
Ilonyuyenne OGenzoma. ['omonor

25




OeH301a — TOJIYOII.

JdeMoHcTpanuu. O0bemHas
MOJIETTh MOJICKYJIBI OeHzorna.
l'openne Oenzona.  OTHOIICHHUE

OeH3ona K OpOMHOM(MOAHON) BOE
U pacTBOpPY IE€pMaHraHaTa Kajus
(Ha npumepe TEXHUYECKHUX
pacTBopuTenei, COJIepIKALINX
apeHbl).

10

1. Hed1n "
Crocoobl ee
nepepadoTKu.

Hedtsp, ee cocraB, ¢usnueckue
CBOWMCTBA W  IPOUCXOXKJICHHE.
DKOJIOTHYECKHE MOCJICICTBHSI
pasnuBa HePTH U CITOCOOBI OOPHOBI
¢ uumu. [Ipomeccel mnepepabOTKH
HepTH: pEKTUPHUKAIMSA, KPEKHUHT,
pPUPOPMHUHT. [IpoxykTs
nepepaboTkn  HEPTH U UX
WCIIOJIb30BaHUE.

TToustre 00 OKTAaHOBOM YHCIIE.

JeMoHCTpanum. Ob6pa3oBanue
He(TAHON IMJIEHKU Ha MOBEPXHOCTH
BOJBI. OOHapy-xeHue
HENpeleNbHbIX  COEAUHEHUH B
KHUJIKUX He(PTEPOTyKTax.

JlaGopaTopHbie ONBITHI. S5.
O3HakomJieHMEe C  KOJUIeKLHeH
«Hedtp " MIPOYKTHI ee
nepepadoTKIy.

11

8.
Cucremarmnszanus
" 00001IEHE
3HAHUM 1(1]

Knaccudukanmst  yrmeBogopoaos
M0 CTPOCHUIO YIJIEPOJHOIO CKelleTa
u HAJIMYUO KpaTHBIX CBsI3Eil.
B3auMocBsI3b  MeXAy COCTaBOM,
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YIJeBOAOpOaaM. CTPOCHUEM u CBOMCTBaMU
YTJIEBOIOPOOB.
12 9. Konrpoabnas | ['eHerndeckas — CBA3b  MEXKIY
padora Nel: | Kj1accamu yriieBOJOPOJIOB.
«¥YT1eBOI0POAbD).
Kucnopoo- 1. Couprsl. DTUIOBBIM CHIUPT M €ro cBoMcTBa. | JlaTumk BBICOKOM
cooepicaujue Oxucnenue 3TaHoja | TeMIepaTyphl,
opzanuuecKkue (pepmenraTuBHOE, OkcuaoM Meau | Jlatumk
CcOeOuHeHUA (ID)). XUMHYECKUE CBOICTBa | TEMIIEPATYPHI
(74 JTaHoJja: JETUIpaTanus, | IIaTHHOBBINA -
B3aMMOJICIICTBHE  C  HAaTpUeM, | U3MEpPEHHE
roperare. [lomydyeHue  3TaHONA | TEMIEpPaTyphl
IPUHSITHE u ruapaTalyeil STHIIEHA, HICNIOYHBIM | IEPEX0I0B
peau3anuo TUIPOJIU30M rajloreHITaHa, | aJuloTPOIHBIX
HEHHOCTEeH OpokeHHneM caxapoB. | MOAU(UKALUN CePBI;
3/10pOBOTO U I'omonornueckuit psn | U3MEpeHue
0e30MmacHOro OJTHOATOMHBIX CIIUPTOB, U30MEPHS, | TEMIIEPATYypPhI
oOpasa KHU3HU, HOMEHKJIaTypa.  MHOroaTOMHBbIE | IUIaBJICHUS BEIIECTB.
HOTPEOHOCTH B CIUPTBHIL: STWJIEHIJIUKOJIb,
du3nueckom rnuuepuH. KauecTBeHHas peakuus
CaMOCOBEPILEHCTB Ha MHOTOATOMHBIE CIIUPTHI.
OBAaHUHU, 3aAHATUAX JdemoHcTpanmu. Monaenu
CIIOPTHBHO- (mapocTep>kHEBblE U OOBEMHBIE)
0370POBUTEIBHON MOJIEKYJl ~ CIHUpPTOB:  MeETaHoIa,
JeSITeNIbHOCTBIO, 3TaHoJa, STUJICHIJINKOJIS u
HENpUsiTHe rmuepuHa.  ['operwe  araHona.
BpPEIHBIX B3anmopeiicteue ATaHOJIA c
MPUBBIYCK: HatpueM. [lonmydenue sTuneHa u3
KYpCHUS, 3TaHoJjA.
yIoTpeOIeHHS JlabopaTopHble ONBITHI. 6.
AJKOTOJI4, CgoiicTBa 3THIIOBOrO cnupra. 7.
HApPKOTHUKOB CBoiicTBa rauIepuHa.
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13

14

2. KameHHBII

yroJib.

Kamennsrit yTOJib u ero
HCIIOJIb30BaHUE. Kokcopanue
KaMEHHOTO  YyIUIsI,  Ba)KHEHIIHE
MIPOTYKTHI KOKCOXHUMHYECKOTO
MTPOM3BO/ICTBA.

Jdemoncrpanun. Komnekius
«Kamennbii  yrosp». Kostekuus
MPOJIYKTOB KOKCOXHUMHYECKOTO
MIPOM3BO/ICTBA.

15

3. ®enoJr.

CtpoeHnue MOJIEKYJIbI u
¢usnveckue cBoiicTBa  (peHoua.
BzaumHoe BnMsHHME aTOMOB B
MOJIEKyJIaX OPTaHMYECKUX BEIIECTB
Ha npumepe (peHona. XuMudecKue
CBOWCTBa denoa,
MOATBEP K IAOLITHE B3aMMHOE
BIIUSTHUE  aTOMOB:  KHCIIOTHBIE
CBOMCTBA, peakuuu
raJloreHUPOBAHUS, HUTPOBAHUSI.
[Tonyuenue (denoia u3
KaMEHHOYTOJIbHOM CMOJBl U U3
MIPOM3- BOAHBIX O€H30I1a.
JdemMoHcTpanum. O6bemMHas
MOJIEJTh MOJIEKYJTbI ¢deHomna.
PactBopumMocTh eHONa B BOjIE MTPU
KOMHATHOW TeMIeparype W MpH
HAarpeBaHUU. Bzaumopencraue
(deHonma ¢ pacTBOpPOM IICIOYH H
OpomHoli Bogou. KadecTBenHas
peakmuss Ha (EHONT C XIJIOPHIOM
xenesa (I11).

16

4. AJpaeruabl

"

HpOI/IBBOI[CTBO N  HUCIIOJB30BaAHHC
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KETOHBI.

CTPOUTENBHBIX W  OTJCIIOYHBIX
MaTepuajoB Ha OCHOBE IMOJIMMEPOB
u3 peronoGopManbIETUIHBIX CMOJT
U uX aHanoro. @opmaibJeru, ero
CTpoeHHE U (U3UYECKUE CBOICTBA.
®opmanuH. XUMHUYECKUE CBOMCTBA
dopmanpaeruia:  THIPUPOBAHUE,
OKHCJICHUE. Peakuun
MTOJIMKOHICHCAIIIH.
['omosiornueckuit psij aabJaerujioB,
HU30Mepus, HOMEHKJIaTypa.
KauectBennas peakuus Ha
anpaernaHyro rpymmy. Ilomydenue
dbopManbaeryia u aneTanbaeruaa
U3 COOTBETCTBYIONIUX CITHUPTOB.
[TonsTre o KeToHax. AJNbJIETHIbI U
KETOHBI B TIPHPO/IC.
JdeMoHcTpanum. Monenun
(mapoctepKHEBbIE M OOBEMHBIC)
MOJIEKYJ1 METaHajsl U OJTaHajsl.
O3HakoMJIEeHME €  KOJUICKIIUEH
IacTMacc

u u3zienuit u3 Hux. Jlaboparopunie
ONBITHI. 8. CaoiicTBa
dbopmanbaerua.

17

5. KapoGoHoBbie
KHCJIOTHI.

KapOoHOBBIE KMCIIOTHI B IPUPOJIE U
B ObITy. XUMHUECKHE CBOICTBa
KapOOHOBBIX KHCJIOT B CpPaBHEHUU
CO CBOMCTBAaMU COJITHOM KHCIIOTBI

(B3aMMOIEHCTBUE C METAJIIaMH, OC-
HOBHBIMU OKCHIaMHU,
OCHOBAHHUSIMH, COJISIMH). YKCYCHas
KHCJIOTa KaK CJIa0bId AJIEKTPOJIUT,
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MOHHBIC YPAaBHEHUS PEAKLHUN C €€
y4acTueM.

Peaxnus stepudukamnym.
['omosiornueckuii psig npeaeabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, U30MepHs, HOMEHKIIATypa.
ITonyyenue MYpPaBbUHOU u
YKCYCHOM KHCJIOT.

OtnenpHblE TPENCTaBUTENN KHUC-
JIOT MHOTO CTPOEHHS: OJICMHOBAS,

JIMHOJIEBA, JIMHOJIEHOBAs,
aKpuJIOBasi, IaBeseBasi, OeH30iHasl.
JdemoHcTpanmu. Moaenu

(1rapoctepkHeBbIE M OOBEMHBIC)
MOJIEKYJI MYPaBbUHON U YKCYCHOM
kucnor.  OOpasipl  HEKOTOPBIX
KapOOHOBBIX KHCIIOT: MYpPaBbUHOM,

YKCYCHOM, OJIEMHOBOMU,
CTE€apUHOBOM, 1IaBEJICBOM,
OEH30MHOM, JIMMOHHOM.
OTtHoueHune pa3IMYHbIX

KapOOHOBBIX  KHCIIOT K  BOJE.
[Tonyyenue  cmoxuoro  adwupa
peaxkuuen TepUPHUKALIHH.
JlaGopaTopHble ONBbITHI. 9.
CBolicTBa YKCYCHOM KHCJIOTBHI.

18

6.Ci0:xxHbIE
3¢upsbl. JKupsbl.

N3yuenne cocraBa xupoB. JKupsbl
pacCTUTETFHOTO U KHUBOTHOTO
MPOUCXOXKICHUS, PAa3IHuds B WX
cocraBe. ['mMaponmus XKHPOB U HX
omblieHrne. Mbuta. CHHTETHYECKHE
MOIOIIINE cpencTBa (CMO).
DKOJIOTHYECKHUe aCITeKThI
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npumenenuss CMC. T'unpupoBanue
KUAKUX kupoB. [IpomsBoncTBo
TBEPABIX  JKUPOB HA  OCHOBE
pacturensHbix Macen. [lonstue o

CIOKHBIX  3dupax.  CroxHbIe
3¢UpsI OJTHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT u

OJIHOATOMHBIX cUpPTOB. M3omepus
Y HOMEHKJIATypa CIIOKHBIX 3PHUPOB.
Peakmus srepudukanun. CioxHbIC
3¢upsl B mpupoxae. Kupbel Kak
CIIOKHBIE dD(UPHI TNIHIEPUHA H
BBICIIUX KapOOHOBBIX KHCIIOT.
JleMoHCTpaLuM. Konnexuus
MUIIEBBIX  KUPOB M Macel.
PactBopuMoCTb KUPOB B
OPraHUYECKUX W HEOPTaHUYECKHUX
pPacTBOPUTEISX. Nsrorosnenue
MBbLIA. Komnexkuust ~ o6pasion
NPUPOAHBIX  Maxy4yuxX A(UPHBIX
macen. Komreknmsg KUOKUX U
TBEPJbIX MOIOLIUX CPEICTB.
CpaBHEeHHE  MOIOIIUX  CBOWCTB
pacTBOPOB MbUIa U CTHPAIBHOTO
MOPOIIIKA.

JlaGopatopubie  ombIThbl.  10.
CaoiictBa xupoB. 11. CpaBHeHue
CBOMCTB  pacTBOPOB  MblIa H
CTUPAILHOTO MOPOIIIKA.

19

7. YrieBoasbl.

CocraB yrieBoJ0B, UX HaX0XKJICHHUE
U poJib B TPUPOAE. 3IHAUYCHHUE
YIJIEBOJIOB B TEXHHKE, OBITY, Ha
MIPOU3BOJICTBE. Kaccudukanms

Haruuk pH
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YrJICBOAOB: MOHO-, - u

MOJIMCAXapU/IbL. Crpoenue
MOJIEKYJIBI TJIFOKO3HI.
JIBOWICTBEHHOCTD byHKIUHA
OpraHUYecKOro  BEIIeCTBa  Ha
npuMepe [JTFOKO3BI
(ayibIETUAOCTIMPT).

XUMUYEeCKHEe CBOMCTBA TIJIIOKO3BI,
JIOKa3pIBaIONINE  JBOUCTBEHHOCTH

ee  (QYHKIMU:  THIPUPOBAHUE,
B3aMIMOJICHICTBHE C THIPOKCHIOM
MeIu (1D, OKHCJICHUE
(bepmenTaTuBHOE, peakius
«cepedpssHOTO 3epKayiay).

bpoxenue riaoko3pl. POTOCHHTES.
@pyKTOo3a Kak H30Mep IJIIOKO3bI.
Caxapoza Kak  IpeICTaBUTENb

JMcaxapuioB. [TpousBocTBO
caxapa. [lonmcaxapuupl: Kpaxmad,
LEJUTIOJI03A. CpaBHeHMe ux
CTPOCHHUS

u cBoicTB. KauecTBeHHast peakiius
Ha Kpaxmai.

JleMoHCTpaLUM. Konnexuus
KpaxMajlocoiepXKallliuX IPOTyKTOB
MUTAaHUS M TPOJYKTOB HA OCHOBE
caxapo3sbl. Bzaumopeiicteue
TJIFOKO3BI u caxapo3bl c
ruapokcuaoM meau (I1).
JlaGopaTopHble onbITHI. 12.
CaoiicTBa rioKo3sl. 13.

CpoiicTBa Kpaxmarna.

32




Haruuk pH

A3zomcooep- 1-2. Amunbl. | [Ipupoaxsie KpacuTenu kak | HaTtuuk pH
oHcaujue AHWIHH. MPOU3BOHBIE aHWIMHA. OTKpBITHE
opeanuueckue u CTPYKTYpa aAHWJIMHA.
coeounenusn (8u.) AmuHorpyma. OcHoOBHBIE
CBOMCTBa aHWIMHA. bpomupoBaHue
aHWIMHA (Ka4eCTBEHHAs pPeaKUus
NPUHSITHE u Ha aHWIMH). B3aumHoe BIMsSHUE
pean3anuo aTOMOB B MOJIEKYJIax
HEeHHOCTEeN OpraHMYECKUX  COCJAMHEHUH Ha
3/10pOBOTO U npumepe aHuwiauHa. llomyuenue
0e30MmacHOro anuwnuHa. Peakuus H. H. 3ununa.
obpaza KU3HH, demoncTpauuu. Monenu (mapo-
MOTPEeOHOCTH B CTEP>KHEBBIC u 00BbEMHBIC)
buzngecKom MOJICKYJI METHUJIaMHUHA U aHUJIMHA.
CaMOCOBEPILEHCTB du3nyeckue CBOWCTBA aAHWIJIMHA:
OBaHUU, 3AHATHUSIX arperaTHoe  COCTOSIHME,  IIBET,
CIIOPTUBHO- 3amax, OTHOILIEHHWE K  BOJE.
03JI0POBUTEIIBHOM B3aumoneiicteue AHWJINHA c
JeSATEIbHOCTBIO, KHCJIOTaMHU. B3anmopeiictBue
HETpUsTHE razoo0pa3HpIX  METWIAMHHA |
BpPEIHBIX XJOpoBO-  nopoja. OTHoueHue
IIPUBBIYEK: aHWIMHA K OpoMHON (HMOIHOMN)
KypeHus, Bojge. Komnekuuss aHWIMHOBBIX
ynotpeOaeHus KpacuTeled M IpernapaToB Ha
AJIKOTOJI4, OCHOBE aHWJIUHA.
HapKOTUKOB
20-21
22 3. Benku. | benku kak OuomonuMepsl, HX
HykJienHoBbIe CTpoeHHe (TEpBUYHAsI, BTOPUYHAS
KHCJIOTHI. " TPETHUIHAS CTPYKTYPBI),
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XUMHUUECKHE CBOMCTBA

(meHaryparnyus, THJIPOJIH3,
KayeCTBEHHbBIC peaxiuu —
OuypeTroBas u
KCaHTOIPOTEUHOBAs).

buonornueckne ¢GyHKIUU OCTKOB:
CTpouTeNbHasA, (epMeHTaTHBHAS,

3alUTHas, TPAHCIIOPTHAS,
CUTHaJIbHAs

U Jp.

JdemoHcTpanmu. Henarypauus
pacTBopa KYpMHOro Oenka MoJ
JNENCTBHEM TeMIIepaTypsl,
pacTBOpOB conei TSKEIIBIX

METAUIOB W JTaHona. [‘openue
NITUYBETO NIepa, NIEPCTIHOW HUTHU U
KyCOYKa  HaTypaJIbHOM  KOXHU.
LIBeTHBIE peakuu OEIKOB.
JlabopaTopuble  onbIThl. 14,
CBoiicTBa OEIKOB.

23

4, Ilouarue
0 HYKJEHHOBBIX
KHCJI0TAX.

JJHK u PHK xak Ouomosmmepsl.
O6mas cxema CTPOEHUS
Hykjeotnaa. CpaBHEHHE CTPOCHUS,
HaXO0XJCHUE B KIETKE U (YHKIIH
JHK u PHK. Buger PHK u ux
GbyHKIIH.

Ilonsatue o OHOTEXHOJOTHMH H €€
HCIIOJIb30BaHueE. IloHATHE O TeHHOU
WHXXEHEPUH.
I'ennoMonuuIpoBaHHBIE
MPOTYKTHI.

JleMoHcTpanuu. Mogens
MOJIEKYJIbI JIHK. O06pas31ibl
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IIPOJYKTOB, MOJTYYEHHBIX u3
TpaHCTEeHHBIX (OpPM pacTeHHl u
KUBOTHBIX. JlexapcTBEHHbIE
CpeacTBa u npernaparsl,
U3rOTOBJIEHHBIE  C  TOMOILBIO
TeHHOW MH)KEHEPHH.

24 S. .
[ToHsiTHE O rEeHETUYECKOH CBS3U
I'enernyeckas
CBS3b Mesk1y | ¥ TCHETHYECKOM psifie Ha mpuMepe
KJaccamMu B3aUMOIICPEXOJ0B MCKOY
OpraHHYecKHxX KJIaccaMH YIJIE€BOIOPOAOB "
cCoeIHHEeHU KHCJIIOPOA- H  a3’0TCOACpKaIIUX
COCUHEHU. Nnmroctpanus
TEHETUYECKON CBSI3U Ha IMpuUMeEpe
OpPraHUYECKUX COEIMHEHUN
Pa3IMYHBIX KJIACCOB, COJEPKAIIUX
JIBa aToMa yrjiepoJa.
Hemonctpauuu. [lepexon:
9TaHOJI - TWJIEH —3TUJICHIJIUKOJIb.
25 6.
Pemenne 9KCIIEPUMEHTAIIbHBIX
IIpakTuyeckas
Gora No 1 3a1a4 1o UICHTH(QUKAIUN
pa N OpPraHUYECKUX COCIMHECHUM.
«Mnentudukanus
OpPraHUYECKUX
COCIMHEHUI.
26 7.
Knaccudpukanus — xkucnopon- U
O06001meHue U
a30TCONEpKAIMX  OPraHHYECKHUX
CHCTEeMaTH3aIUsA .
. COCIMHEHU I o HaJIMYUIO
3HAHUI 0
(G YHKIIMOHATIBHBIX rpym.
KHCJI0POA- U .
CocraBnenue ¢GopmMyn U Ha3BaHUI
a30TCO/AePKALIMX
KHCJIIOPOJI- W a30TCOAEPKAIUX
OpPraHu4ecKux

OpPraHU4YCCKUX COGHHHCHHﬁ, nux
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coeIMHEeHUsIX. roMOJIOTOB U u30MepoB. CBoiicTBa
NpecTaBuTeNeH BOKHEHIITUX
KJIacCOB J3TUX COCAUHEHHM, HX
MOJIyYeHUE u IIPUMEHEHUE.
T'enetuyeckas CBSI3b MEXIY
Pa3IMYHBIMU KJIACCAMH KHCIIOPOJI-
U a30TCOJEpKAIINX OPraHUYECKUX
COCIMHEHUII W  YIJI€BOJOPOJOB.
IToaroroska K KOHTPOJIBHOU
pabore.  Pemenuwe  pacueTHBIX
3a/1a4.
8.
27 KonTposbnas
padora Ne 2 1o
teme «Kucnopona-
U a30TCOAEpIKaLIUE
OpraHUYEeCcKUe
BEILIECTBA»
Xumua u ncusnsp | 1. Ilnacrmacesl u | [lonmumepusanus u
(7w BOJIOKHA. MOJIMKOHCHCAIIUS KaK CIIOCOOBI
MOJTyYEHUS CUHTETUYECKUX
BBICOKOMOJIEKYJISIPHBIX
3CTETUYECKOE COCIMHECHUM. ITonyuenune
OTHOILIEHUE K HCKYCCTBEHHBIX
MHUpPY,  BKJIIOYas BBICOKOMOJIEKYJISIPHBIX
ACTETHKY  OBbITa, COEIMHEHU I XUMUYECKON
HAy4YHOTO u MoauduKarmein MIPUPOTHBIX
TEXHUYECKOTO MOJIMMEPOB.
TBOpYECTBA CtpoeHue mNOJMMEPOB: JHHEHHOE,
MIPOCTPAHCTBEHHOE, CETYATOE.
28 [TonsTue 0 MJIacTMaccax.
TepmornacTuyHbie u
TEPMOPEAKTUBHBIC TTOJTUMEPBI.
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OT,Z[GJIBHBIC npeacTaBUTCIN
CUHTCTUUCCKUX U HCKYCCTBCHHBIX

MOJIMMEPOB:

(dhenonodopMaIbaETUIHBIE CMOJIBI,
MOJMBUHHUIIXIIOPH]I, TeJIIoH,
LEJLTYJIOUI. ITonsiTe 0
XUMHAYECKUX BOJIOKHAX.
HatypanbHble, CHHTETHYECKHE U
HCKYCCTBEHHBIE BOJIOKHA.
Knaccudukanus u  oTAenbHbIe
MPECTaBUTENN XUMUYECKUX
BOJIOKOH: alieTaTHOe
(TpuaneTaTHbIH 1IEIK) U BUCKO3HOE
BOJIOKHA, BUHWIXJIOPUIHbIE
(x70puH), IIOJIMHUTPHUIIbHBIE

(HUTPOH), TOJMAMHJIHBIC (KaIlpPOH,
HaWIOH), moymd(GUpHBIE (JTaBCaH).
JleMoHCTpaLuM. Konnexuus
CUHTCTHUYECKUX W HUCKYCCTBEHHBIX
MOJINMEPOB, TUIACTMACC M H3AETUil
13 HUX. KOJIJIEKIUST CHHTETHYECKUX
U HUCKYCCTBEHHBIX BOJIOKOH H
u3genui u3 Hux. Pacno3HaBaHue
HaTypaJIbHBIX BOJIOKOH
(x70mMYaTOOYMaXHOTO U JIBHSHOTO,
[IETKOBOTO W IIEPCTSIHOTO) |
HCKYCCTBCHHBIX BOJIOKOH
(amleraTHOTO,  BHCKO3HOTO)  TIO
OTHONIICHHWIO K HArpeBaHWIO W
XUMHYECKUM peakTuBaM
(KOHIICHTPUPOBAHHBIM KHCJIOTaM H
iesnoyam).

JlabopaTopuble  onbIThl. 15,
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3HaKOMCTBO c obpasuamu
IUIACTMACC, BOJIOKOH M Kay4yKOB.

29

2. depMeHTHI.

[Tonsitue o ¢depmeHTax Kak
OMOJIOTNYECKUX KaTaJlnzaropax
0enkoBoil mpupoel. OcobeHHOCTH
CTPOEHUs u CBOWCTB
(cenekTUBHOCTD U (P (EKTUBHOCTD,
3aBUCUMOCTh neicTBus oT
Temrepatypsl U pH  cpensl
pacTBopa) dbepMeHTOB o
CpPaBHEHHIO C HEOPTraHMYECKUMHU
KaTaJn3aTopamMH. 3Ha4yeHue
(bepMeHTOB JUIs
KU3HEEATEIIbHOCTH AKHBBIX
OpPTaHU3MOB.

[Tpumenenue ¢epmeHTOB B
MIPOMBIIIJICHHOCTH.

JdeMoHcTpanmnm.
JlexapcTBEHHBIE CpeICTBa,
cojiepakalie GepMeHTHI:

«Ilemrcuny, «Me3um»,
«Decran»

51 Ip. CrupanbHble
MTOPOILIKH (ymaxkoBkH),
conepxaiue hpepMeHTsl. [lelicTBre
CBIPOT0 M BapeHOTo KapTodesst uiu
Msica Ha PacTBOp TEPOKCHIA
BOJIOpPOJIA.

30

3. BuraMHuHBbI.

[lonstne o BuramuHax. Hopmsel
noTpeOeHnss BUTAMHHOB U HX

GyHKIIH. [Tonsitue 00
aBUTAMUHO3aX, TMIIOBUTaMHHO32X,
THIIEPBUTAMUHO3AX.
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Krnaccudukanus BUTAMUHOB.
Butamun C kak npeAcTaBUTENb
BOJIOPACTBOPUMBIX BHUTAMHHOB H
BUTAMMH A Kak IIpPEICTaBUTEIb
KUPOPACTBOPUMBIX BUTAMHUHOB.
JdeMoHcTpanum. O6pa3sibp
BUTAMHUHHBIX MIpenaparoB, B TOM
4yucIe MIOJINBUTAMUHBI.
dotorpaduu )KUBOTHBIX U JIIOJIEH C
pa3InYHBIMU dhopmamu
aBUTaMHUHO30B. VcrbITaHue cpessl
pacTBopa aCKOPOMHOBOM KUCIIOTHI.

31 4. I'opMoHBI IlonasTHE O  TOpPMOHAaxX  Kak
OHOJIOTHYECKH AKTUBHBIX
BELIECTBAX, BBITOJTHSFOIIIMX
SHAOKPUHHYIO PEryIsLuIo
KHU3HEIESATEIILHOCTY  OpraHU3MOB.
Baxneriie cBOMCTBa TOPMOHOB:
BBICOKAS dusnonornuecKas
aKTUBHOCTb, JTUCTAaHIIMOHHOE
neiicTBue, ObICTpOE pa3pylLIeHHE B
TKaHSIX. OtnenpHblE
MIpeICTaBUTENN TOPMOHOB:
WHCYITUH u aJipeHaJuH.
[Ipodunaktrka CaxapHOro
nuabera. IloHATHE O CTEPOHMIHBIX
FOPMOHAax Ha NpPHUMEpPE IIOJOBBIX
TOPMOHOB.
JdemoHcTpanmu. UcnbiTanue
anTeyHOoTro Mperapara HHCYJIMHA Ha
oenok. Kommekiusi ropMOHaIbHBIX
IIpENapaToB.

32 5. JlekapcTBa JlekapcTBeHHAs XUMUS: oT
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ATPOXUMUU U (apMaKOTEpaHuu 10
XUMHOTEpanuu. AHTUOUOTHKH U
IUCOaKTEPUO3. Hapxotuueckue
BemiecTBa. Hapkomanus, 6opbba ¢
Hell 1 IpodHIIaKTHKA.
JdemoncTpanmu. JlomarnHsis,
nabopaTtopHas ¥ aBTOMOOWIIbHAs
anTeuKH.

33 6. IlpakTuuyeckas Pemenune
paGora Ne 2 SKCIEPUMEHTAIBHBIX  33Jad  Ha
«Pacnosnasanue pacno3HaBaHue IacT™Mace
rIacTMace u
(monusTHIICHA,
BOJIOKOH.
MOJIMBUHIIIXJIOPH I,
(henonodopmaIbaETUIHON) u
BOJIOKOH (XJ10M4aTOOYMaXKHOT O,
BHCKO3HOTO, aIeTaTHOro,
KallpOHOBOTO, W3  HATypaJbHOUH
LIEPCTU U HATYpaJIbHOTO LIEJIKA).
34 7. Pemienue 3axa4 [ToBTOpenue n 00obIICHNE

10 OPraHMYecKou
XHMHH.

Marepuana 3a Kypc OpraHm4ecKou
XxuMuH. Pemenne 3aJa4 Ha BbIBOJ
(bopMyJIBI OPraHNYECcKOro
BEILECTBA 10 IPOJYKTAaM CrOpaHus
Y MacCOBBIM JI0JISIM DJIEMEHTOB.

11 KVIACC (34 YACA)

No
Ha3zeanue

Tema ypoka

Ocnoenuvie 6uont
oeamenvHocmu

Hcnonwvzosanue
00opyoosanus
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pazoena u ooyuarowuxcsn uenmpa «Touka
eocnumame- Pocmay»
JIbHAA
npozpamma
1. OtkprITHE [Ipennoceuiku OTKPBITHUSA
1.Hepuoou- AN .MenneneeBnl | Ilepuognueckoro 3akona. IlepBbie
. M MOTIBITKH KJaccuukanum
YeéCKuUU 34dKOH U
[lepuonnueckoro | XUMHYECKUX DJICMCHTOB.
cmpoerue 3aKOHa. CoBpeMEeHHbIE TPEJCTABICHUS O
amoma [Tepuoanaeckast BOKHEHINNX  IIOHATUAX  XUMHH:
cucTremMa OTHOCHUTEIbHAs aTOMHas Macca,
o0y KICHHE . . atoMm, Monekyna. llepumonmuecknii
HIKOJIbHUKOB Menjeneena. 3akoH B (dopmymuposke J[. .
cobmroaaTh Ha MenpeneeBa. llepuoguyHocts B
YPOKeE W3MEHECHUU CBOMCTB XHMHYECKHUX
OOIIENTPUHATBIE 3JIEMEHTOB U X COCIUHEHUH.

HOPMBI TTOBEJICHWS,
npaBuia OOIIECHUS
co CTapIIuMHU
(yauremnsimu) u
CBEPCTHUKAMH
(ILIKOTHHUKAMHU),
TIPUHITUITBI
yueOHoU
JUCITUTUTAHBI "
camMoOpraHu3aluu

1

[Tepuoanueckas cucrema
XUMAYECKHX  JJIEMEHTOB  Kak
rpadgudeckoe 0TOOpakKeHHE
IIepnonnueckoro 3aKOHA.
CrpykTypa NEePUOINIECKOM
TaOJIMLBI  KOPOTKOIO  BapHaHTA.

[lepuoasl (Oonmbliie W Majbie) |
rpynnsl (TJaBHblE M MOOOYHBIE).
[IporHocTuyeckas cuiia v 3Ha4€HHE
[Tepuoanueckoro 3aKOHa 51
[lepuoanueckoii CUCTEMBI.
3nauenue Ilepuonnueckoro 3akoHa
51 [lepuonnueckon CHCTEMBI
XUMHUYecKux aiaemento . .
MenaeneeBa it pa3BUTUSL HAYKU U
MMOHUMAHUS XUMHUYECKON KapTHUHBI
MHpa.
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JdemoHcTpanmu. Paznuunbie
dbopmbr [leproanveckoil CHUCTEMBI
XUMUUYeckux anemento [l .
Menneneena.

2.
[Tepuoauueckuit
3aKOH M CTPOCHHE
aToMma.

ATOM — ClOXHas  YacTula.
Hcropust OTKPBITHS 31€MEHTapHBIX
4acTUL M CTPOEHHs aroma. Aupo
aTomMa: TIPOTOHBI M HEUTPOHBI.
Nzotonel. HM3o0Tomsl  BOmopoja.

DIEKTPOHBI, KOPIYCKYJISIPHO-
BOJIHOBON  ayamusM.  CTpoeHue
3JEKTPOHHOU 000JI0UKH.
DNEeKTPOHHBIN YPOBEHb.
Banentnslie anexTponsl. Opouranu:
S- u p-. Pacnpenenenue
3JEKTPOHOB IO 3SHEPreTUYECKUM
YPOBHSIM U Op- ourausm.
d-DnemMeHTHI. DJIEKTpOHHAs
KOH(UTypamus aToMa

XUMHYECKUHN 3JIEMEHT. Tpu

dbopmynupoku  [lepuonnueckoro
3akoHa: JI. WM. MeHneneena,
COBpPEMEHHas u MPUYUHHO-
CIIEJICTBEHHAS, CBS3BIBAIOIIAS
MEPUOINYHbIE U3MEHEHUSI CBOMCTB
JJIEMEHTOB C IEPUOJUYHOCTHIO B
W3MEHEHUHU BHEUIHUX 3JIEKTPOHHBIX
CTPYKTYpP X aTOMOB.

@U3NYECKUI CMBICT TOPSAKOBOTO
HOMeEpa dJIEMEHTa, HoMepa nepuoaa
¥ HoMmepa rpynnsl. [leppoandHocTh
W3MEHEHUS CBOWCTB XHWMHYECKHX
AJIEMEHTOB, OOpa30BaHHBIX HMH
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MNPOCTBIX © CJOXHBIX BCHICCTB B

nepuoax u rpynmnax.
DNEeKTPOHHBIE CEMEICTBA.
Oco0OeHHOCTH CTPOEHHUS AaTOMOB
d-3;eMeHTOB. CemeiicTBO f-
AJIEMEHTOB.

Tema 2. Cmpoenue
eewecmea

1. Nonnasg
XUMHYECKAs
CBSI3b.

HNonpl u ux kmaccuukamus: IO
3apsany (aHUOHBI M KAaTHOHBI), IO
cocTaBy (MPOCTBIE U CIIOXKHBIE).
Cxema 00pa3oBaHUsI HOHHOM CBSI3H.
®opMyIibHas C€AUHULIA.
OTHOCHUTENBHOCTh KJIacCU(UKALINU
XUMHYECKHUX CBS3CH Ha WOHHBIC U
KOBAaJICHTHBIE MOJISIPHEIE.
JleMoHCTpanum. O06pa3ibl
MUHEPAJIOB U BEUIECTB C MOHHBIM
TUIIOM CBSI3U: OKCHJA KaJbIHS,
pa3IMYHbIX coneii, TBEP/bIX
IIeI04eH, rauTa, KaabIuTa.

2. Kosanenrnas
XUMUUYECKAS
CBSI3b.

bnaroponHble ra3pl, NpUYMHA HX
CYLIECTBOBaHMSI B  aTOMapHOM
cocrossHuu. KoBaneHTHass CBs3b
KaK CBfA3b, BO3HHUKAIOIIAs 3a CUET
00pa3oBaHuUs OOLIMX 3IEKTPOHHBIX

nap IIyTeEM IIEPEKPBIBAHNUS
JJIEKTPOHHBIX opOuTasei.
KpaTHOCTE KOBAJIEHTHON  CBSA3H.
OOMeHHbII u JIOHOPHO-
AKLIENTOPHBIN MEXaHU3MBI

0o0pa3oBaHMsl KOBAJIEHTHOW CBS3H.
OnexTpooTpunaTesbHOCTh (D0).

JdemoHncTpanmu. Komnexmus
BEIIECTB C KOBAJICHTHLIM THIIOM
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XUMHYECKOI CBI3U.

3. Meramel u
CILIABEL.
MeTammyeckas
XUMHYECKast
CBSI3b

O6mme  ¢Qusuyeckue  CBOKHCTBA
METAJJIOB:  3JIEKTPOMPOBOAHOCTD,
MIPOYHOCTb, TEIJIONPOBOAHOCTb,
METaIINYECKUI OJ1ecK,
MIacTUYHOCTh. CIUIaBbl YE€pHBIE H
userneie. Cranb, uyryH. Jlaryss,
OpoH3a, MEJIbLXHOP.
MeTammmdueckas CBSI3b.
3aBUCHMOCTD 3JIEKTPOIPOBOTHOCTH
METAJIJIOB OT TEMITEPATYPBHI.

JleMoHCcTpaIIUK. Konnekmus
MetayuioB. KoJaekius CIIIaBoB.

4.  ArperarHble
COCTOSIHUS
BEIIIECTRA.
Bopoponnas
CBS3b

ArperaTHble COCTOSIHHS BEILECTBA
Ha  [puMepe  BOABL.  3aKOH
ABorazapo. [lepexons! BemecTsa u3
OJIHOTO arperaTHOro COCTOSIHUS B
Apyroe.

BannepsaanbcoBo
B3alMOJICICTBHE.
MexMonekyisspHass ~ BOAOPOJIHAS
cBs3b. MexaHu3M ee 00pazoBaHMs
Ha IpUMepe BOJbI HCITUPTOB.
CBolicTBa BELIECTB C ITUM THUIIOM
CBA3U. AHOMAaJbHBIE  CBOMCTBA
BOJIbI, 00yCJIOBJICHHbIE
MEKXMOJIEKYJIIDHOM ~ BOJOPOJHOM
cBsA3bl0. lcmosnb3oBaHue BOJBI B
OBITY U Ha MPOU3BOJICTBE.
BayTtpruMonexynspHas BogOpoaHas
cBs3b. Ee 3HaueHue B opranuzamnuu
CTPYKTYphl ~ JKU3HEHHO  Ba)KHBIX
OpPraHMYECKUX BEIIECTB.
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JdemoncTpaunu. Bo3ronka wuopa.
Monenb MOJISIPHOTO o0BeMa

ra3000pa3HbIX BEILIECTB.
[lonyyenne ©  pacro3HaBaHUE
ra3oB: YIIIEKHCIIOTO rasa,

BOJOpoaa, KuHUCIOpOoda, aMMMaAKa,
OTUJICHA, allCTUJICHA.

5. Turer
KPUCTATIICCKIX
PCIIETOK.

[TonsiTue 0
KPUCTANIMYECKUX pelieTkax. Turbl
KPUCTATTNYECKUX pEIIeTOoK:
WOHHAs, MOJEKYJspHas, aToMHas,
MeTaJlJT4ecKast. XapakTepHble
(du3nUecKue CBOKMCTBA BEIIECTB,
00yCIOBJICHHBIE TUTIOM
KPHUCTAJUIMYECKOU peLIEeTKU.
[IpornosupoBanue CBOWCTB
BELIECTB 1o THUITY

KPUCTAUIMYECKON  PELIeTKH |
oOpatHast 3aaa4a. AJTOTpOIHS,

o0yciOoBJI€HHas TUIIOM
KPHUCTAJUTMYECKON PEIIETKH.

XapakTepHble BHJIbI
KPHUCTAJUTMYECKUX peleToK
METaJUIOB.

AmMopdHbIEe BelecTBa, HX
OTJINYUTENbHBIE CBOKCTBA.

HemoncTpaunu. Mogenu
KPUCTAJUTMYECKUX peIeToK
pa3nuyHbIX  TUTOB.  [Ipumepsl
BEIIECTB C MOHHOM, AaTOMHOM,
MOJIEKYJIIPHOW M METAJNTMYECKOM
KPUCTAJUIMYECKUMHU  PEILIETKaMHU.
JlabopaTopHbie OTIBITHI. 1.

45




Omnpenenenre CBONCTB HEKOTOPBIX

BEIECTB Ha OCHOBE THIIA
KPUCTAIJIMYECKONH  peIlIeTKH. 2.
O3HakOMJIEHHE C  KOJUIEKIIMEH

MOJIMMEPOB: IJIACTMACC M BOJIOKOH,
W U3IEINN U3 HUX.

6. Uucteie | OTiinune cmeced oT xuMmMuyeckux | Jlatumk BBICOKOM
BEILECTBA U | COCUHEHUMN. ['omorennsle W | TeMIepaTyp bl,
CMeECH. reTeporeHHsle cMecu. MaccoBas u | JlaTuuk Temmneparyp

o0ObeMHasi [0 KOMIIOHEHTa B | bl IUIATUHOBBI

CMECH.

[Ipumecu. BnusHue npumeceit Ha

CBOWCTBa BellecTB. MaccoBasi u

o0BbeMHas J10JI1 puMecei.

Knaccudukanus XUMUYECKHUX

BEILIECTB 10 CTENIEHU YUCTOTHI.

JleMoHCTpanum. O6pa3ibl

MUHEpPAJIOB M TOPHBIX IOPO/I.

OOpa3upl OUMIIEHHOM caxapo3bl U

HepapUHUPOBAHHOTO

KPHUCTAJUIMYECKOTO caxapa,

COZEPIKALLETO MPUMECH.

Juctunnanust BOJABI KakK  CIoOco0

OYMCTKH oT IIPUMECEN.

JlaGopaTopHbie ONBbITHI. 3.

KectkocTb  BOABL.  YCTpaHEHHE

JKECTKOCTH BOJIEL. 4.

O3HakoMJIEHME C MUHEpaJIbHBIMU

BOJIAMH.
8.  Hucnepchsbie | [lonarue o nucnepcHbIx cuctemax. | JlaTamk BBICOKOM
CHCTEMBI. HucnepcHas daza U | TeMIeparyp Bl,

JTUCTIEPCUOHHAS cpena. | Jaruuk temmeparyp

Knaccudukanms JIMCTIEPCHBIX | bl INIATHHOBBIN
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CUCTEM B 3aBUCHUMOCTH oT

arperaTHoro COCTOSIHUS
JUCIIEPCHOM dasbl u
JIMCIEPCHOHHON Cpenpbl.
I"'omorennsie u TCTCPOTCHHLIC
JHMCIICPCHBIE CHCTEMBI.
I'pybonucnepcHbie CUCTEMBI:

OMYJbCHUH, CYCIICH3HH, ad3pPO030JIH;
HUX MOpCACTAaBUTCIIM W 3HAYCHHC.
TOHKOI[I/ICHepCHBIC CHCTEMBI. I'CIIN
u 30JIu; HUX TMPCACTAaBUTCIN U
3HAa4YCHUC. KOJIJ'IOI/I,Z[HBIG CHCTCMBI,
nux OTJINYHNA oT HCTHUHHBIX

pacTBOpOB.
Dddexr Tunmans. enu: nuimeskie,
KOCMETHUYECKHE, MEIUIIUHCKHE,

OMOJIOTMYECKHE W MUHEPAIbHBIC;
UX TPE/ICTABUTENN U 3HAYCHUE.
JleMoHCTpanum. O06pa3ibl
Pa3IMYHBIX JIUCIIEPCHBIX CHCTEM:
OMYJIbCUH, CYCHEH3UH, a’PO30JiH,
reau u 3omu. [lomydenue xomnona-
HOTO pacTBOpa M3 XJIOpHA jKeJe3a
(II). Koarynsuust MNOIY4EHHOTO
pactBopa. Db dext Tungans.
JlabopaTopHble ONBITHI. 5.
O3HakOMJIEHHME C JIUCHEPCHBIMU
CHCTEMaMH.

10

9. IloBTOpEeHuEe u
00001eHne  TemM
«CtpoeHue
aToMay

" «CTtpoeHue

O06001maTh MOHATUS «S-OpOUTAIIBY,
«p-opOuTaIBY, «d-0pOUTAIIBY,

«KOBAJICHTHAsI HETIOJSIPHAs CBSI3bY,
«KOBAJICHTHAsl TOJIIpHAs CBS3bY,
«UOHHAsl  CBSI3bY»,  «BOJOPOJAHAS
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BELIECTBAY,
MOATOTOBKA K
KOHTPOJIBHOU
pabore

CBA3b», «MCTAJIMYCCKass CBA3b»,
«MOHHasA KpucTallIndecKas
peuicTKay, «aToMHasda
KpucTtaJlJIn4eCKasi peImcTKa,
«MOJICKYJIApHAasd KpHUCTAJIMYCCKad
peIIcTKa, «METaJlIIM4YECKas
KpucTtaJlliIn4eCcKasa pelicTKa».
Ol"paHI/I‘lI/IBaTI) IIOHATHUA
XHMHUYCCKaA CBA3b»,

CKKpHUCTAJINIMYECCKas PCIICTKA).

11

10. KonTtponbHas
pabora Ne 1 mo
TeMaM
«CtpoeHue
aToMay u
«CtpoeHue
BELIECTBAY.

OnuceBaTh #  XapaKTEpU30BaTh
CTPYKTYpY TaOJIULIBI
«Ilepnognyeckas cucrema
XUMHYECKHUX AIIEMEHTOB
J. W. MenneneeBay (KopoTkas
dopma) IlpoBomuth peduiekcuro
COOCTBEHHBIX  JIOCTIDKEHUH B
MO3HAHUM  CTPOEHHUS aToMa W
CTPOCHUS BEIIIECTBA.
AHanu3upoBath pe3ynbTaThl
KOHTPOJIBHON paboThI u
BBICTpaWBaTh MYTH JOCTHXKEHUS
KEJIAeMOT0 YPOBHS YCIEITHOCTH.

Tema 3.
dnekmpoaumuye-
cKas ouccouyuauus

IIPUBJICYEHHE
BHUMAaHUs
HIKOJIbHUKOB K
LIEHHOCTHOMY
aCHeKTy

1. PacTBOpBLI.

PactBopsb! KaK
TOMOTEHHEIC CHCTEMBI.
PactBopenne kak (u3uKo-
XAMUYECKUM mporiecc. Pob
BOJbI B npoiecce
pacTBOpEeHUS BCIIIECTB.
PactBopuMocCTh u
KJaccuukanusi BEIIECTB 10

3TOMY MIPU3HAKY:

Jatauk BBICOKOU
TEeMIIepaTyphl,
U3MEpEeHne
TeMITepaTyphl
TJIaBJICHUS

BEILIECTB.
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U3y4aeMbIX Ha pacTBOpUMBIE,
ypoKkax  sIBJICHHIA, MaJIOpaCTBOPUMBIE u
opranmsamist  HX HEpAacTBOPMMEBIE.  MaccoBas
padoTI . ¢ JI0JIsI BELIECTBA B PACTBOPE.
I0JIy4aeMoi Ha
YPOKE  COLMATBHO MomnsipHas KOHLICHTpAlUs  Bellle-
SHAYIMO CTBA. OTJ}I/Iqu CBOHWCTB pacTBO- pa
uHpOpMAITHe OT CBOHCTB YHCTOTO  pacTBO-
pUTENsT U PACTBOPEHHOTO BeIIe-
cTBa. MuHepaJbHble BOJABI Kak
12 MIPUPOJIHBIE PACTBOPHI.
13 2. Omnextponutsl | [lonatue 006 osnekrponutax u | JaTuuk — BBICOKOI
u HEDJIEKTPOJIUTAX. OcCHOBHBIE | TEMIIEPATYPHI,
HEBJICKTPOJIUTHL. | MOJIOKEHHUS Tteopuu | JlaTuuk Temmeparyp
JJEKTPOJUTUYECKON JUCCOLMALMH. | bl IJIATUHOBBIM —
MexaHu3M JUCCOLMALMU BEIIECTB. | U3MEPEHUE
DNeKTpoIUTHYECKas AUCCOLUAIMS | TEMIepaTyphl
Kak pe3yibTar THJIpaTaliy | IEPEX0JI0B
ANEKTPOJINTA. CryneHuaTast | aJUIOTPOITHBIX
M CCOLMAIUS AJIEKTPOJIUTOB. | MOJU(UKALMI
Crenenp DIIEKTPOJIMTUYECKOM | Cephl;  M3MEpEeHHe
JMCCOLIMAIUH. TeMIIepaTyphbl
CunpHble U ciabble AIEKTPOJIMTHI. | TUIABJICHUS
VYpaBHEHUsI  3JEKTPOJIMTUYECKOH | BEILECTB.
nuccounanuu. llonstue o cpene
pactBopoB (pH cpenbl).
14 3. Kucnorer B | Ompenenennie kuciaor B cBere | Jarumk pH.
CBeTe TEOPHUH | TEOPUH JEKTPOIUTUYECKOIN
AIIEKTPOIUTUYECK | TUCCOIMAIINH. Oxkpacka
Oif IMCCOlMAlK. | UHAMKATOPOB B PacTBOpPax KHUCIOT.
OO0mme XUMHYECKHME  CBOICTBa

HCOPraHNUYCCKUX U OPraHUuYCCKUX
KHCJIOT B CBCTC MOJICKYJISAPHBIX H
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HMOHHBIX MpeACTaBICHUIN:
B3aUMOJCICTBUE C  MeETajulaMH,
OKCHJaMU u TUAPOKCHUIAMU
METaJUIOB,  COJISIMU. Y CIIOBUS
BO3MOKHOCTHU MPOTEKAHUS
peakuuil MEXay DSJIEKTPOJIUTaAMHU.
Crenunduueckue CBOMCTBA
A30THOM, KOHIIEHTPUPOBAHHOU
CEPHOU U MYPAaBbUHOM KHUCIIOT.

JleMoHcTpanum. Pas0aBiienue
KOHUEHTPUPOBAHHOM CEepHOM
kucnotel. OOyriumBaHue caxapa H
LIEJUTIOJIO3bI, KOHIICHTPUPOBAHHOM

CEepHOU KUCIIOTOH.
B3aumopeiicteue
KOHLIEHTPUPOBAHHOM u

pa30aBICHHON a30THON KHUCIIOTHI C
Meapto.  Kommeknus mpupoaHbIX
OpFaHI/IIIeCKI/IX KHCJIOT.
JlaGoparopHbie OIIBITHI. 6.
O3HakoMJIEHHE C  KOJUICKIHEH
KHCIIOT.

15

4. OcHoBaHuS B
CBETE TEOpPUH
AIEKTPOIUTUUECK
OM JIUCCOIMAIIUH.

OrmpesiesieHe OCHOBAaHHM B
CBETE TEOPUU DIEKTPOIUTUYECKOM

JTUCCOITHAITNH. Oxkpacka
UH/IUKATOPOB B pacTBopax
HIEeJI0Y€en. Knaccudukanus
OCHOBaHUH o HpU3HAKaM

pPacTBOPUMOCTH B BOJI€, HAIMYUS B
cocTaBe aTOMOB KHUCJIOpO/Ia.
OO0mme XUMHYECKHE  CBOICTBa
IIEIIOYCH, HEPaCTBOPHUMBIX
OCHOBAaHHWH: B3aMMOJCHCTBHE C
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KHCJIO0TaMH, KHCIIOTHBIMH
OKCHJgaMH, COJIsIMU. Paznoxenue

HEPACTBOPUMBIX OCHOBaHMM.
BsaumogeiicTBue miejiouei C
OpraHUYeCKUMHU COCIMHEHUSIMU
(dbenosom, KapOOHOBBIMH
KHMCJIOTaMH). CaoiicTBa
OECKHUCIOPOAHBIX OCHOBaHUM:

aMMHaKka 1 aMHMHOB B CPaBHEHUHU.
Hemouctpanuu. Komnexuus
HIEJI0YEN U CBEXKENOJYYEHHBIX

HEPaCTBOPUMBIX TUAPOKCUIOB
pa3MYHBIX MeETaUIOB. Peakuus
HEUTpanru3alum. [Tonyuenue

HEpPaCTBOPUMOTO  OCHOBAaHHS U
pacTBOPEHUE €ro

B  kucmore. [lomydenue
aMMMaKa

M €ro B3aMMOJCHCTBHE C
XJIOPOBOJIOPOIOM («IpIM oe3
OTHS»).

JlaGopaTopHble ONBITHL 7.
[Tonyuenue u CBOICTBa
HEpPacTBOPUMBIX OCHOBAHMIA.

8. O3HakomJjeHUE

C KOJIJIEKIMEl OCHOBAHMIA.

16

5. Comu B cBeTe
TEOPUH

AIEKTPOIUTUUECK
OM JINCCOIMAIINH.

Ompenenenue cojeil. B CBETe

Teopun INEKTPOIIUTUYECKON
JVCCOIAINH. Knaccudukanus
coJIeii: cpeaHue, KHCIIBIE,

ocHOBHBIE. OOmMEe XUMHUYECKHUE
CBOIICTBA COJIeH: B3aUMOJEUCTBHE C
KHCJI0TaMU, IeJI0YaMu, MeTaJlJIaMU
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U COJSIMHU. OJIEKTPOXUMHUYECKUI
psI HaNpsDKEHUH METalIoB U €ro

HCIIOJIB30BaHHUEC JJIA
XapaKTCPHUCTUKHU
BOCCTAaHOBHTCIIbHBIX CBOICTB

METAaJJIOB. CpoiicTBa  KHCIIBIX
COJIeii.

[IpencraButenn coiel u  UX
3HaueHWe: KapOOHAT  KaJbIus,
oprodocdar KaabIus.

KauectBeHHsbie peakuuu Ha
XJIOpU -, cynbdar- u
KapOoOHaT-aHU- OHBI, KaTHOH

aMMOHUs, KathoHbl skeneza (II) u
xenesa (I11).

Hemouctpanuu. Kostekuust coneu
pasnuuHO okpacku. Komnekuus
OMOJIOTUYECKHIX MaTepuaioB,
cozepkanx kKapOoHat u Qocdar
KaJbLHUA. Komnekmus
KOH/IUTEPCKUX PBIXIIUTENCH TecTa,
00bsICHEHHE MPUHIINTIA 170'¢
JeCTBUS " JIEMOHCTpAITHSI
Pa3phIXJIUTEIbHON  CIIOCOOHOCTH.
lamenue COZBI YKCYCOM.
KauecTBennsie peaxiuu Ha
KaTHOHBI M AaHWOHBI. BhITeCHEHHE
MEIM  JKeJIe30M U3  pacTBopa
cyabpata meau (ll). Tlomydenue
WONUJA CBUHIA U JIEMOHCTpAIIHs
€r0 PacCTBOPHUMOCTH B 3aBUCUMOCTH
oT TEeMIIepPaTyphl pacTtBopa
(mody4eHHe «30JI0THIX YEIIYeK»).
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JIaGopatopHsble OTIBITHI. 9.
O3HaKOMJIEHHE C  KOJUICKIIHEH
MIPUPOTHBIX MUHEPAJOB,
coJIep KaIIiX COJIH.

17

6. T'ugponms.

['maponmu3 kak oOOMEHHOE
B3aHMOJICHCTBHE BEIIECTB C BOIOU.
OOpaTtuMblii THIPOIN3 COJEH IO
nepBoi H MOCJICTYFOIITUM
cTeneHsM. [ 'uaponus3 1no KaTUOHY U
aHnoHy. loHHBIE ¥ MOJICKYJISIpHBIC
ypaBHenus ruaponusza. Cpena (pH)
pacTBOpOB TUAPOIU3YIOIINXCS
coieir. HeoOpatumblii  rumponns3
COJICH.

O6parumblii TUIPOJIN3
OPraHWYECKUX COCAMHEHUH Kak
OCHOBa OOMECHA BEIICCTB B JKHBBIX
OpraHu3Max.

O6partumslii ruaposnsz ATO
KaKk  OCHOBAa  JHEPIreTHYECKOTO
oOMEHa B JKMBBIX OpraHU3Max.

JemoncTpanuu. Paznuuynbie
Clydyan THAPOJIW3a COJed |
JEMOHCTPALIUS CPEABI PACTBOPOB C
ITOMOIIILIO0 WHIUKATOPOB Ha
npuMepe KapOOHATOB IIETOYHBIX
METaJUIOB,  XJIOpHJAa  aMMOHHWS,
arietata  amMmoHusa. [lomydeHwue
aneTuIeHa THUIPOJIU30M KapOuaa
KaJbI[Us.

JlaGopaTtopubie ombITh. 10.
HcnpiTanue pacTBOPOB  KHUCIIOT,
OCHOBaHMUI " coJieit

Jaruux pH
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WHUKATOpaMHU.
11. Pasnuunble ciydau
ruaponausa coyed. 12. I'maponus
XJIOPUJIOB
U alleTaroB  ILEJIOYHBIX
METaJIJIOB

18 7. Ilpaxtnueckas | IIpoBonuts, Ha0II0/1aTh u
padora Ne 2. | ommcChIBaTH XUMHYECKUI
Pemienne IKCIIEPUMEHT JUIS WIACHTH()UKAITUN
9KCIIEPUMEHTANIbH | HEOPTraHUYECKUX U OPraHUYECKUX
BIX  3aJa4  Ha | COCAUHEHUU c TIOMOIIBEO
UACHTU(DUKAIINIO | KAYECTBEHHBIX PEaKIUi.
HEOPTraHUYECKHUX
U OpPraHHYECKUX
COEIMHEHM.
19 8. IloBropenue u | O600mATHL 3HAHHS 0
00001IeHIE TEMBI | KJIacCU(UKAIIMA M CBOWCTBax
«Teopus OCHOBHBIX KJIACCOB
AIEKTPOJIUTUYECK | HEOPTaHUYECKUX U OPTraHUYeCKHX
oit COCIMHEHUII B CBETE TEOpUH
JUCCOLIMALIAN», AJIEKTPOJIUTUYECKON JTUCCOIHAIUH.
MOATOTOBKA K | YcraHaBiauBaTh
KOHTPOJIbHOU BHYTPHUIIPEIMETHBIE CBSI3U MEXY
paborte. OpPraHMYEeCKOM M HEOPraHWYECKOU
XUMHEN B CBETE oO1ero,
0CO0EHHOT0 ¥ €JMHUYHOTO.
20 9.KoHTpoabHas IIpoBoauTh pedaexcuto
pabora Ne 2 1o | COOCTBEHHBIX  JOCTIDKEHHUM B
TeMe MO3HAHMM  CBOMCTB  OCHOBHBIX
«ONEeKTPOIUTHYE | KIIACCOB HEOPTaHUYECKUX u
cKas OpraHUYECKUX COCIUHEHUU B CBETE
JTUCCOLIAALUSY. TEOpHUH AJIIEKTPOIUTUUECKON
JUCCOITUAIUN. AHanM3upoBaTh
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pe3yabTaThl KOHTPOJIbHOW paboThI
U BBICTpauBaTh IIyTH IOCTUKCHMS
JKEJIAEMOT'0 YPOBHS YCIIEIIHOCTH.

Tema 4.
Xumuueckue
peaxyuu

CdopmupoBaH-
HOCTb
3KOJIOTUYECKOTO
MBIILICHUS,
MIOHUMAaHUS
BITUSTHUSI
COIIMAJIbHO-
HKOHOMUYECKUX
MIPOLIECCOB
COCTOSIHUE
MPUPOAHOMN u
COLIMAIbHOU
Cpenpbl;
npuodpereHue
OmbITa  DKOJIOTO-
HallpaBJICHHOU
JEATEIBHOCTH

Ha

21

1.
Knaccudukanus
XUMHUYECKHX
peaKuuu.

Peaknuu, maymme 0e3 u3MeHEHHS
coctaBa BemiecTB. Kiaccudukarms
10 YUCITy M COCTaBYy pearupyronmx
BELIECTB U INPOAYKTOB pPEaAKIMH.

Peakuun pa3noXKeHus,
COEIMHEHNS, 3aMEIIEHNs 1 00OMeHa
B HEOPraHU4ECKON XUMUH.
Peaknun [IPUCOEAUHECHUS,
OTILEIUICHHUS, 3aMeIEeHUs u
M30MEpU3alMd B  OPraHMYECKOU

XuMHuH. Peakmuun IHOoJIMMEpHU3alun

KaK YacTHBIM CIly4all peakuui
IIPUCOCIUHEHHUS. OK30- u
SHJIOTEPMHUUYECKUE peakuuu.
Tepmoxnmuueckue YPaBHEHHS.

Pacuer koandecTBa TEILIOTHI
TEPMOXUMHUYECKIM YPABHEHHSIM.
JleMoHCTpauu. DK30T€PMHUYHOCTb

10

peaKkuu  CEepHOM  KHUCIOTBI  C
THAPOKCHIOM HaTpHsI.
OHJI0TEPMUYHOCTh peakuumn
JIMMOHHOM KHMCJIOThI C
TUIPOKapOOHATOM HaTpusl.
BzaumopeiicTBe  almOMHHHS  C

cepoi. PasnoxeHue mepmaHraHara
Kans. B3aummopelnictBue HaTpus U
KaJlbIIMs C BOJIOM.

BsaunMoelicTBUE IIMHKA C COJISTHOU
KHCJIOTOM. BzaumopeiicTBre
JKejnesa C  pacTBOpPOM cylbdarta

Jatauk BBICOKOH
TEeMIIepaTyphl,
JlaTuuk Temmeparyp
Bl TUIATHHOBBIA —
HU3MEpEeHUE
TEeMIIepaTyphl
Mepexoa0B
AJUIOTPOITHBIX
MoauuKaIi
Cepbl;  HM3MEpEeHue
TeMIIepaTyphl
IUIABJICHUS
BCIIIECTB.
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meau (I1).

OmbITE, WUTIOCTPUPYIOIIUE IIpa-
Buino bepromie, — oOpa3zoBaHue
ocazka, Taa WM Cci1aboro
IIEKTPOIIHUTA.

22

2. Karanus.

KaranuzaTopsl. Karanus.
['oMOreHHeli ¥ IeTepOreHHBIN
KaTaJln3.

IIpumepsl KaTaJIUTUYECKUX
MPOLIECCOB B NPOMBIIIJIEHHOCTH,
TeXHUKE, ObITy. DEepMEHTHI U HUX
OTJIMYUS  OT  HEOPraHUYECKHUX
KaTaJau3aTopOB.

[IpuMeHeHne  KaTanu3aToOpoB U
(bepMeHTOB.

JleMoHcTpanuu. Paznoxenue
IIEPOKCUJA BOJOPOJA C IOMOIIBIO
HEOPraHUYeCKUX KaTajln3aTopoB
(FeCl2, KI) wu  npupoasbix
O0OBEKTOB, COJAEPXKAILIUX Karanazy
(cwIpoe MSICO, KapTodens).
WNurubupoBanue B3anMMOACHCTBUS
JKeyne3a € COJSHOM KHCIOTOW C
IIOMOLIBIO YpOTpPOIIHHA.
Konnekuust mpoaykToOB MHUTaHUS,
MOJIYYEHHBIX C MTOMOIIBIO SH3UMOB.
JlabopaTopHbie OTIBITHI. 13.
[Tonydyenue Kucaopoaa ¢ mOMOIIBIO
okcuaa mapranua (IV) u karanasel
CBIPOTO KapTOders.

23

3. OOparumocTh
XUMHYECKHX
peaKkui.

JleMoHcTpanum. O6patumbie
peakuuy Ha MpUMEpe MOIYYECHHS
poranuaa xKenesa (111) "

Jatauk BBICOKOU
TEeMIIEpaTyphl,
JlaTuuk Temmepartyp
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XUMHYECKOe HAOIIOICHUS 3a CMEIICHUEM | bl IUIATUHOBBIA —

paBHOBECHE. paBHOBECHS II0 HWHTCHCUBHOCTHU | U3MEPEHUE
OKpPacKM IPOAYKTAa peaKkUUu IIPHU | TEMIEPATYpPhI
U3MEHEHUU KOHLICHTPALUHU | IIEPEXOI0B

peareHToB M MPOAYKTOB. BiMsiHuE | auIOTPOIHBIX
TeMIIepaTypbl M JaBlieHUs Ha | MoaudUKaIMii

nuMepu3anuio okcuaa azora (IV). Cepbl;  M3MEpEeHue
TEMIEPATypPhI
TUTABJICHUS BEIIECTB
24-25 4. Crenenp  oxucinenuss u  ee | Jlaruuk pH

OxucauTenpHo- ompeeieHue o ¢dopmyiie | JlaTuuk  BBICOKOM

BOCCTAaHOBUTENb- | COCTUHEHUSI. TEeMIEpaTyphl,

HbIE peakuuu | OKHCIUTENIBHO-

(OBP). BOCCTAHOBUTEJIbHBIE peaKIu.

OKUCIINTEIIL M BOCCTAHOBHUTEID.
OKHCIIEHHE W BOCCTAHOBJICHHUE.

CocraBnenue YpaBHEHUI
OKHCIIUTEIbHO-

BOCCTaAaHOBUTCIIBHBIX peaKquI
METOZOM 3JIEKTPOHHOIO OajaHca.
JleMOHCTpanuu. [Ipocreitmme
OKHCIIUTEIbHO-

BOCCTAaHOBUTCIBHBIC pPCaKkuu:

B3aMMOJICHCTBHE IIMHKA
C COJSHOM KHCIIOTOM H JKeje3a ¢
cynabpatom meau (II).

26 5. DnexTponu3 OneKTpoan3 pacTBOpOB u | Maruuk pH
pacIulaBoB  DJIEKTPOJIMTOB  Ha
npumMepe XJIopua HaTpusl.
DNEeKTPOIUTHYIECKOE  TOTydEeHHUE
AIFOMUHUSL. [TpakTHyeckoe
3HAYEHHE HJICKTPOIIH3A.
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TI'anpBanomnnacTuka u
raJlbBAaHOCTETHS.

JleMoHcTpanuu. Mogens
3JIEKTPOJIU3EpA. Mopenb
3JIEKTPOIUZHON BaHHBI s
MOJTYYECHUS aJTFOMUHUSL.

27

6.001mue

CBOMCTBA

MCTAJJIOB.

Kopposzus

MCTAJJIOB.

ITonoxenue METaJIJIOB B
[Tepuonuueckoit cucTeMe u
0COOEHHOCTH CTPOEHHUSI UX aTOMOB
1 KPHUCTAILJIOB; 00mMe (pU3HIECKUE
CBOMCTBa METAJUIOB (IIOBTOPEHHE).
OO0mme XUMHYECKHME  CBOICTBa
METaJIJIOB KaK BOCCTAHOBHUTEJICH:
B3aMMOJICKCTBHE C HEMETaJLIaMH
(ramoreHamu, cepoi, KHUCIOPOIOM),
B3aMMOJICCTBHE  IICIOYHBIX U
MIEJT0OYHO3EMENIBHBIX METa/NIOB  C
BOJIOM.

CBolicTBa, BBITCKAOIIHE u3
ITOJIOKCHUS METAaJIJIOB B
ANEKTPOXUMUYECKOM pany
HampspKeHUs  (B3aMMOJCUCTBUE C
pacTBOpaMH KUCJIOT

U CcoJieil), MeTaJIoTepMHUSI.
JleMOHCTpanuu. Pesynbprarsl
KOppO3uu METAaJIJIOB B
3aBUCUMOCTM  OT  YCJIOBUH €€
MPOTEKAHUS

JlabopaTopHbie OTIBITHI. 16.
O3HaKOMJICHME C  KOJUICKIIMCH
METAJLJIOB.

Haruux pH

28

7.

CBOMCTBA

O6mue

XMMHYECKUE CBOMCTBA HEMETAJIOB
KaK OKHCIIUTEIIEN.

Haruuk pH
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HEMCTAJIJIOB.

BzaumogeiictBue ¢ MeTajjaMmu,
BOJIOPOAOM u IpYrUMHU
HEMETaJUIaMH. CaoiicTBa
HEMETAJUIOB KaK BOCCTAHOBUTEIIEH.
B3auMozeincTteue ¢ IpOCTBIMH U
CJIOKHBIMHU BELLECTBAMU-
OKUCIIUTEIISIMHU. Oo6mas
XapaKTEPUCTUKA IaJIOr€HOB.
HemoHcTpauuu. B3aumopeincrsue
HaTpuss U CYPbMBI C  CEpoOil.
T'openne cepel, yrias u docdopa B
KHUCIJIOPOJIE.

B3anMozeincTere XJIOpHOW BOIBI C
pacTBopoM Opommaa U HOAUIA
Kanus (HaTpus).

JlaGopaTopHbIie OIIBITHI. 17.
O3HakOMJIEHME C  KOJUIEKLIHEH
HEMETAJUIOB.

29 8. T'enernueckas | [IoHsTHE O I'€HETHYECKOH CBSI3H H
CBSI3b MEX]y | TCHEeTU4YeCKOM psife. [ eHeTnueckuit
KJIaccaMu pao  MeTayla W HEeMeTalia.
Heoprannyeckux | OcoOEHHOCTH T€HETUYECKOro psaa
U OpPraHWYECKHX | U reHETHYECKOM CBSI3H B
BEIIIECTB. OpPraHUYECKOM XUMHH.
B3anMoOCBsA3bp HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB.
30 9. IIpakTtmueckas | ['eHeTndeckas CBA3b MEXTY
pabota Ne 3. KJIacCaMU  HEOPTaHWUYeCKuX U
OpPTaHWYECKUX BEIICCTB.
31 10. TloBtopenme | O600mMATE 3HAHHS 0
u 00o01eHue | KiIacCupUKaIu u
TEMBI 3aKOHOMEPHOCTSIX MPOTEKAHUS
«XUMUYECKHE XUMUYECKHUX peakiuii B
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peaxkuuny, OpraHUYEeCKOM M HEOPraHUYECKOU

MOATOTOBKA K | XUMHH. YcranaBnuBaTh
KOHTPOJIbHON BHYTPUIIPEIMETHBIE CBSI3U MEXIY
pabore. OpraHUYEeCKOM W HEOPraHMYECKOU

XUMHUEN B CBETE oOrero,
0COOEHHOTO U €IUHUYHOTO.

32 11. Koutponbhnas | [IpoBoauts pednexcuro
padora Ne 3 1o | cOOCTBEHHBIX NOCTH)KEHUN B

TeEME NMO3HAHWU  KiIaccuukamuu |

«XUMHYECKHE 3aKOHOMEPHOCTEH MIPOTEKAHUS

peaKuum» XUMHYECKHX peakuit B

OpPraHMYECKON U HEOPraHUYEeCKOU

XUMHH. AHanmM3upoBaTh

pe3yNbTaThl KOHTPOJIBHON pPabOThHI
U BBICTPAMBATh ITYTH JIOCTHXCHHS
KEJIAEMOT0 YPOBHSI YCIICIIHOCTH.

33-34 3amuTa rpynnoBbIX M MHAMBUAYalIbHBIX IIPOEKTOB

Jlureparypa

1. Xumusi. bazossiii ypoBeHb. 10 kmacc. YueOnuk (aBtop O. C. I'abpuensin, U. I'. Octpoymos, C. A. Crnanko). Mocksa, «IIpocsemienue» 128
c, 2020

2. Metonnueckoe ocodue. bazossiii ypoBens. 10 knacc (aBTopsr: O. C. 'abpuensn, C. A. Craakos). 192 c.

3. Knura mns yaurens. ba3ossriit yposens. 10 kimace (aBroper: O. C. IN'abpuensn, U. IT'. Octpoymos, C. A. Craakos). 240 c.

4. Pabouas tetpaap. ba3oserit ypoBenb. 10 kmacc (aBropsl: O. C. IN'abpuensH, C. A. Cnaakos). 144 c.
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5. KonTpoabsHbie 1 mpoBepouHbie padoThl. ba3osiii ypoBeHs. 10 kiacc (aBropsl O. C. I'abpuensn u ap.). 256 c.
6. Oprannueckas XuMus B TeCTax, 3a7adax, ynpakHeHusX. ba3oBwiii ypoBenb. 10 kmacc (aBtopel: O. C. I'abpuensn, U. I'. Octpoymos, E. E.
Octpoymosga). 400 c.
7. XMMUYECKUH 3KCTIepUMEHT B mikoJie. ba3zoBsiit ypoBens. 10 xmacc (aBropsr: O. C. I'abpuensn, JI. I1. Batnuna). 208 c.
8. TeTpanp AJis OLIEHKU KauecTBa 3HaHUN 110 XuMHUM. ba3o-Bblil ypoBeHsb. 10 knacc (aBropsl: O. C. I'abpuensh, A. B. Kynnosa). 112 c.
Xumusi. bazoBeiii ypoenb. 10 kimacc. DnekTponHas Gopma yueOHUKA.

YMK «Xumust. ba3oBslit ypoBens. 11 kiace»

1. Xumus. bazoBblii ypoBeHb. 11 kmacc. YueOnwuk (aBrop O. C. I'abpuensn). 224 c.

2. Meronuueckoe nocodue. ba3zossiii ypoBens. 11 kimace (aBtopsi: O. C. 'abpuensn, C. A. Cnaaxos). 160 c.

3. Kuura mnia yaurens. ba3zossiit yposens. 11 knace (aBroper: O. C. IN'abpuensn, U. I'. Octpoymos, C. A. Craakos). 272 c.

4. Pabouas terpans. bazoserii ypoBenb. 11 kimacc. (aBropsr: O. C. I'abpuensn, C. A. Cnagkos). 176 c.

5. KonTponpHbIe 1 mpoBepouHbie padoThl. bazoBsit ypoBens. 11 xiacc (aBropsr: O. C. ['abpuensia u ap.). 224 c.

6. O0mIast XuMUs B TECTax, 3a1a4ax, ynpaxaenusx. 11 kmacce (aBropsr: O. C. I'adbpuensn, U. I'. Octpoymos, A. I'. Beenenckas). 304 c.
7. Xumuueckuit sxcriepuMenT B 1mkone. 11 kmacc (aBroper: O. C. IN'abpuensn, U. I'. Octpoymos). 208 c.

8. TeTpanp AJis OLIEHKHU KauecTBa 3HaHUU 1o xuMuH. ba3oBbiit ypoBenb. 11 knacc (aBropsr: O. C. I'abpuensn, A. B. Kymnosa). 112 c.
9. Xumus. bazoBbiit ypoBenb. 11 kiacc. Dnekrponnas popma yueOHUKA.

HudopmaiinoHHbie cpeacTBa
HNuTepHeT-pecypcebl:

1. http://www.alhimik.ru IpencrasieHs! cienyronme pyOpUKn: COBEThI aOUTYPHEHTY, YUUTEII0 XUMHH, CIPABOYHUK (0YEeHB 00JIb- mast MoJ00pKa
TaOJIMII ¥ CIIPABOYHBIX MAaTEPHAJIOB), Beceas XUMHsI, HOBOCTH, OJIMMITHA/IbI, KYHCTKaMepa (Macca MHTEPECHBIX UCTOPUYE- CKUX CBEJICHHN).

2. http://www.hij.ru/ Xypuan «XuMust 1 KU3Hb» MOHATHO M 3a- HUMATEIBHO pacCKa3biBaeT 000 BCEM MHTEPECHOM, YTO MTPOUCXOJUT B HAYKE U B

MHpE, B KOTOPOM MBI KHBEM.
3. http://chemistry—chemists.com/index.html DnexrponHsIii *KypHanm «XUMHKH U XUMHS», B KOTOPBIX MPEACTaBICHO MHOKECTBO OIBITOB IO

XMMUH, 3aHUMATEIbHOW HH(OpMAIINK, TO3BOJISIONIEH YBIICYh YYEHUKOB SKCIIEPUMEHTAIBHON YaCThIO IPEAMETA.
4. http://c-books.narod.ru BceBo3MorkHas tuTeparypa 1mo Xu- MUM.
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5. http://www.drofa-ventana.ru lM3BecTHoe M31aTeIbCTBO yueO- HOM jauTeparypbl. HOBHHKM HAy4HO-TIOMYJISPHBIX M 3aHMMATCIBHBIX KHHI IO

XUMHH.
6. http://schoolbase.ru/articles/items/ximiya Beepoccuiickuii IKOIBHBIA TOPTA CO CCHUTKAMU Ha 00Pa30BaTE/IbHBIC CANTHI 10 XUMHH.

www.periodictable.ru CoopHHK cTaTeit 0 XUMHUECKUX DJIEMEHTAX, WILTOCTPUPOBAHHBIN SKCIICPUMEHTOM.
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