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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma mno xummm g 10-11 kmaccoB paspaboTana Ha OCHOBE
(benepanbHOro rocyJapcTBEHHOro oOpaszoBaTenpHoro cranzapra OOO, ob6pa3oBarenbHON
nporpammbl MBOY «COLL Ne2y noc. benumxu 1 mpuMepHOid POrpaMMbl 110 XUMHUH, a TaK ke
Ha OCHOBE aBTOpcKoi yueOHnou nmporpammel O.C. ["abpuensina.

Ha 06ase mentpa «Touka pocra» obecredunBaeTcss peaau3anus 00pa30BaTENbHBIX
IpOrpaMM €CTECTBEHHO-HAy4YHOW M TEXHOJOIMYECKOW HAaINpaBlIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUH C TpeOOBAaHUSAMH 3aKOHOJATEIbCTBA B cdepe o00pa3oBaHus U C y4ETOM
pexoMenaanuii dexepanbHOro omeparopa ydyeOHoro mpeamera «Xumus» . OOpazoBaTeibHast
IporpaMmMa IO03BOJISIET UHTETPUPOBATh PEAIU3yEeMbIE€ MOAXO0/bI, CTPYKTYPY U COAEpXKaHUE NpU
opranuzanuu ooydenuss xumuu B 10-11 kaccax, BRICTPOCGHHOM Ha 0a3e JIr000ro u3 JOCTYIHBIX
yuebHo-MeToquueckux  komiuiekcoB  (YMK). Hcmonb3oBanume oGopynoBanusi «Touka
pocTa» npu peanuzanuu faHHoi OIl mo3BossieT co3naTh yCIOBHS:

° AJId paCIUpPCHUA COACPKAHNA IIKOJbHOI'O XUMHUYCCKOT'O 06pa30BaH1/1;[;

. JUIS. TIOBBIIICHUSI TIO3HABATEIILHOW AKTUBHOCTH OOYYAIOIIUXCS B €CTECTBEHHO-
Hay4YHOM 00JacTH;

. JUI  Pa3BUTHS JIMYHOCTH pPeOEHKa B Tmporecce OOYYCHUsT XHMHUH, €ro

CrocoOHOCTEH, (OPMUPOBAHUS H YAOBICTBOPEHHUS COIHAILHO 3HAYMMBIX HWHTEPECOB U
MOTPEOHOCTEH;

. JUIsE pabOTBl ¢ OAApEHHBIMH IIKOJHLHUKAMHU, OpPraHW3allMd WX pPa3BUTUS B
pa3InYHBIX 001aCTIX 00Pa30BaATEILHOM, TBOPUECKOM JACITEIBHOCTH .

O0mas xapakTepucTuKa yueOHOro npeamera « XUMHSD)

XUMUSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK pacHpOCTpaHUiIa CBOE BIMSHUE Ha
BCE 00JacCTHM 4YeNOBEYECKOro CYIIECTBOBAaHHWSA, 3ajaja HOBOE BHJIEHHE MHpa, cTaja
HEOTHhEMJIEMbIM KOMIIOHEHTOM MUPOBOW KYJIBTYphl, HEOOXOIUMBIM YCIOBUEM >KU3HU OOIIEeCTBA:
3HaHUE XUMHHM CIY)KUT OCHOBOM s (OPMHUPOBAHUS MMPOBO33PEHMsI 4YeNOBEeKa, €ro
IpeCTaBIeHUI 0 MaTepUabHOM €IMHCTBE MUPA; BXXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMUEH
NpPEJCTaBICHNUsS O B3aUMOIPEBPAILICHUSX SHEPrUM M 00 DSBOJNIONMU BELIECTB B IPHUPOJIE;
COBpEMEHHasi XMMHs HalpaBjeHa Ha pelleHHe II00aJbHbIX MPOOJIEeM YCTOMUMBOIO pa3BUTHUS
YeJIOBEUEeCTBA — CBHIPbEBOM, IHEPreTUYECKOM, IMHINEBOM U HSKOJOTMUECKOW OEe30MacHOCTH,
npobisieM 3apaBooxpaHeHMs. B ycloBusSX BO3pacTaroliero 3Hau€HUs XUMUU B )KM3HHU 00IleCTBa
CYILIECTBEHHO MOBBICHUJIACH POJIb XMMHMYECKOTO 00pa3oBaHMs. B miaHe coumanmuzanuyd OHO
SBISIETCA OJHUM M3 YCIOBUH (OPMHUPOBAHMSA HHTEIUIEKTa JMYHOCTH M TapMOHUYHOIO €€
pa3BuTHs. COBpEMEHHOMY YEJIOBEKY XMUMMUYECKHE 3HaHHMS HEOOXOOUMBI I NMPHOOPETEHHS
OOIIEKYIbTYPHOTO YPOBHSI, MO3BOJISIOIIETO YBEPEHHO TPYAMUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOT0OOpa3HOW KM3HM OOIIEeCTBa, Uil OCO3HAHMS BAXHOCTH Pa3yMHOIO
OTHOLIEHUSI K CBOEMY 3/I0POBBIO M 3[I0POBBIO JPYTHX, K OKpYXKAIOUIEW MPUPOIHON cpere, Uit
rPaMOTHOIO MOBEJAEHUS MPHU UCTOIb30BAaHUH PA3IMYHBIX MAaTEPUaIOB U XUMUYECKUX BEIIECTB B
MOBCEIHEBHOM XU3HU XHUMHUYECKOe OOpa3oBaHHE B OCHOBHOM IIKOJIE SIBIISIETCA 0a30BBIM 11O
OTHOLICHHUIO K CHUCTEME OOIero Xxumuueckoro oOpazoBaHus. [103TOMy Ha COOTBETCTBYIOLIEM
€My YpOBHE OHO peaJu3yeT MpHUcCyllne OOIIeMYy XHMHUYECKOMY OOpa30BaHHIO KIIOUYEBHIE
IIEHHOCTH, KOTOpbIE OTPa)Xal0T TOCYAAapPCTBEHHBbIC, OOIIECTBEHHbIE M HHIUBUAYaJbHbBIE
NOTPeOHOCTH. DTHUM OIpeNeNseTcsl CYIIHOCTh 0Ouiei crpareruu oOy4deHHs, BOCHHTAHUS U
pasBUTHsI 00Y4YaAIOUIMXCS CpeACTBaMHU y4yeOHOro mpenMera «Xumus». M3ydenue npeamera: 1)
CHOCOOCTBYeT (POPMHUPOBAHMIO €CTECTBEHHOHAYYHOH KapTHHBI MHpa, JOCTHKEHHUIO OO0IIeH u
(YHKLIMOHAIBHON IPaMOTHOCTH, Ja€T BO3MOXHOCTH JAJISI CaMOPa3BUTHS JUYHOCTH. 2) BHOCUT
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BKJIaJ B (DOPMHUPOBAHHME MBIIUIEHUS U TBOPUYECKHX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHOW yUeOHOH e TeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIICA0BATENILCKUX YMEHHUH,
HEOOXOJUMBIX KaK B TIOBCEJHEBHOW JXU3HHU, TaK M B MPO(ECCHOHAIBLHON NEATEIBHOCTH; 3)
3HAKOMUT CO CTIEHU(PUKON HAYYHOTO MBIIIJICHHS, 3aK/IabIBACT OCHOBBI LIEJIOCTHOTO B3TJIs1a Ha
€IMHCTBO TPHUPOABI M YEJOBEKAa, SBISAETCS OTBETCTBEHHBIM J3TanoM B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOW IPaMOTHOCTM  HOAPOCTKOB; 4) cHocoOCTBYeT  (OpPMHUPOBAHUIO
LIEHHOCTHOTO OTHOULICHMs K €CTECTBEHHO-HAYYHBIM 3HAHMSM, K IPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 3KOJIOTMUECKOe 00pa30BaHUE MOPOCTKOB

Ha3Bannble HampaBieHuss B OOy4eHMH XMMUM oOecleuyuBaroTcs  CHeru@uKoi
COZEepKaHUs INpPEIMEeTa, KOTOPBIM SBISAETCA INEAArOTMYECKH aJalTUPOBAHHBIM OTPAXEHUEM
0a30BOl HayKM XMMHUU Ha OIpeneia€HHOM 3Ttane €€ pa3BuThs. Kypc XMMUU OCHOBHOM LIKOJIBI
OPUEHTHPOBAaH Ha OCBOCHHE OOYYAIOIIMMHUCS OCHOB HEOPraHWYECKOH XMMHUU W HEKOTOPBIX
NOHATUI M CBEACHUN 00 OTAEIBHBIX 00BEKTaX opraHmveckoil xumun. CTpyKTypa CoAep:KaHUs
npeamera copMHpOBaHa Ha OCHOBE CHCTEMHOIO Mojaxoia K ero usydeHuro. CopeprkaHue
CKJIA/IBIBAETCS] U3 CUCTEMBI IIOHATUN O XUMUYECKOM DJIEMEHTE U BEIECTBE M CUCTEMBI IOHATUN
0 XuMHYeckoil peakuuu. OO6e 3TH CHUCTEMBI CTPYKTYPHO OPIraHM30BaHbl [0 MPUHLUIY
IIOCJIE0BATENBHOIO Pa3BUTHs 3HAHMM HAa OCHOBE TEOPETHUYECKHX IPEICTaBICHUM Ppa3HOIO
YPOBHSI: aTOMHO-MOJIEKYJISIDHOTO YYEHHsI KAaK OCHOBBI BCErO0 €CTECTBO3HAHMS, YPOBH:
nepuoanuyeckoro 3akona Jl. M. MeneneeBa Kak OCHOBHOT'O 3aKOHA XMMHUH, YYEHUSI O CTPOCHUU
aTOMa U XUMHUYECKON CBA3M, NMPEACTABIECHUN 00 AJIEKTPOJUTUYECKON TUCCOLMAIMHU BEIIECTB B
pactBopax. TeopeTnueckue 3HaHUs PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOIO YPOBHS K JIpyromy,
BBIMOJIHAS (YHKIMU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH
IIPAKTUYECKOTO TIPUMEHEHUS M IIOJIyY€HUs H3y4aeMbIX BeEllecTB Takas oOpraHusanus
COJIepKaHUsl Kypca CHOCOOCTBYET IPEACTABICHUIO XWMHYECKOM COCTaBIsIOIed HayyHOH
KapTHHBI MHpa B JIOTHKE €€ CUCTEeMHOM mpupoabl. Tem cambiM o0ecrieuuBaeTcss BO3MOKHOCTh
JUTst OpMUPOBaHUS Y 00y4aIOLMXCsl [IEHHOCTHOTO OTHOLLIEHUS! K HAYYHOMY 3HaHHUIO U METOJIaM
IIO3HAHMS B HayKe. BaXHO Tak)ke 3aMETHTh, YTO OCBOCHME COJAEPNKAHUSA Kypca IMPOUCXOIUT C
IPUBJICYEHUEM 3HAHUI U3 paHee M3YYEHHBIX KypcoB: «Okpyxaroumii Mmup», «buonorus. 5—7
Kj1accb» 1 «du3nka. 7 Kiacey.

JlanHas oOpa3oBaresbHas MporpaMMa 00ecleurBaeT YCBOGHUE YYaIlUMUCS BaKHEUIINX
XUMHUYECKHX 3aKOHOB, TEOpPUH U MOHATUH; (OpMHUpPYET NpEACTAaBICHHE O POJIM XUMHU B
OKPY’KaIOIlleM MHUPE U KU3HU 4esnoBeKa . [Ipu 5ToM OCHOBHOE BHUMAaHHUE YAENAETCS CYLIHOCTH
XUMHYECKMX peakUuid M MeToJaM HX ocyulecTBieHus . OZHMM W3 OCHOBHBIX ITPHHIIMIIOB
MIOCTPOEHUs MPOTrpaMMBbl SIBJISIETCS NPUHIUI JOCTYHOCTH . OKCIEPUMEHTAIBHBIE JTAHHBIC,
MOJIyYEHHBIE YYAIIUMHUCS MPH BBITOJIHEHUM KOJMYECTBEHHBIX OIBITOB, MO3BOJISIOT YYalllUMCS
CaMOCTOSTENIBHO [Ie€JaTh BBIBOJBI, BBIABIISTH 3aKOHOMEPHOCTH . Iloaxoasl, 3aJloKEHHBIE B
coJiep’KaHuEe MPOrpaMMBbl Kypca, CO3/1al0T HEOOXOJMMBbIE YCIOBHS JIJISi CUCTEMHOTO YCBOEHUS
yUYaIIMMHUCS OCHOB HAayKH, /Ui oOecreueHHsl pa3BUBAIOLIETO U BOCIUTHIBAIOLIETO BO3ACHCTBUSA
o0y4yeHHs Ha JIMYHOCTH ydamierocs . @opMupyemble 3HaHUSI JTOJDKHBI CTaTh OCHOBOM CHCTEMBbI
yOeXIeHUH HIKOJIbHHUKA, IEHTPAILHBIM SAPOM €r0 HayYHOI'O0 MHUPOBO33PEHHUS .

e 1 0cO0EHHOCTH M3y4YeHHs Y4eOHOr0 nmpeaMera
K HampaBiieHHIO NEpPBOCTENEHHONW 3HAUYMMOCTH MpPU pealn3alud 00pa30BaTENIbHBIX
GyHkuui npenMera «XHUMHA» TPAJUIMOHHO OTHOCAT (OPMUPOBAaHME 3HAaHUI OCHOB
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XMMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTHUECKON IEATEIIbHOCTH
YeJI0OBEKAa U KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTYpbl. 3ajadya IpeaMeTa COCTOUT B
(GOPMUPOBAHUN CHUCTEMBI XUMHUYECKHX 3HAHMA — BAXHEUIIUX (AKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX TOJOKEHUH, TOCTYIMHBIX 00OOIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, s3bIKa
HAyKM, 3HAHUI O HayyHBIX METOJAaX M3yYEHHUS BELIECTB M XMMMUYECKUX PEaKLMH, a TaKkKe B
(GOpMHPOBAHNHU U PA3BUTUU YMEHUN U CIOCOOOB JAEATEIBHOCTH, CBA3AHHBIX C INIAHUPOBAHUEM,
HaOJIIOZIGHHEM M TPOBEJCHMEM XMMMYECKOI'O OSKCIEPUMEHTa, COOJIIOJICHHMEM IpaBHJ
Oe3omacHoro oOpalleHHus ¢ BelecCTBaMU B IOBCEIHEBHOM Xu3HU. Hapsny c sTuM wnenu
WU3Y4YEHHs IpeaMeTa B IPOrpaMMe YTOYHEHBI M CKOPPEKTHPOBAHbI C Y4YETOM HOBBIX
IPUOPUTETOB B CHCTEME OCHOBHOTO o0miero obpasoBanusi. CeromHss B 00pa3oBaHHH 0CO00
3HAYMMOM TNPHU3HAETCS HANPABICHHOCTh OOyYCHHMsS Ha Pa3BUTHE M CAMOPa3BUTHE JIMYHOCTH,
dopmupoBaHue e€ MHTEIUIEKTa U 001Iel KyabTypbl. OOyueHHe YMEHHIO YUYUThCS M MPOJIOIHKATh
cBOE€ oOpa3oBaHHE CAMOCTOSITEIbHO CTAaHOBUTCS OJHOW M3 BaKHEHIIMX (YHKUIUH y4eOHBIX
IIPEIMETOB.

B cBsA3M ¢ 3TUM IIpU M3Y4YEHHMH IIPEIMETa B OCHOBHOM IIKOJIE JTOMHHUPYIOIIEE 3HAUECHUE
nproOpenu Takue e, Kak:

* (hopMupoBaHNE MHTEIUIEKTYaJIbHO PAa3BUTOH JIMUHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEIICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

* HalpaBJICHHOCTb OOY4YEHHMs] Ha CHUCTEMAaTHYeCKOe MPUOOIIEHUE YyYalluxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIUIO U pa3BUTHE CIOCOOHOCTEH K XUMUU;

* obecrieyeHue YCIOBUH, CIIOCOOCTBYIOIIMX NPHOOPETEHHIO OOYYaIOUIMMHCS OIbITa
pa3sHOOOpa3HOM JEeSATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

* (opMHUpOBaHME YMEHMH OOBSCHATh U OLEHHUBATH SIBICHUS OKPY)KAIOLIET0 MHUpa Ha
OCHOBaHUU 3HAHUH U ONBITA, TOJTYYEHHBIX IPU U3yUYECHUH XUMUU;

* popmMupoBaHue y 00y4yarOUMXCcs TYMAaHUCTUYECKUX OTHOILIEHUH, TOHUMaHUS [IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYIOBOM JEATEIBHOCTH B LEIAX COXPAHEHMSI CBOETrO 370POBbA M OKPYKAIOIIEH MPHUPOIAHOU
Cpelbl;

* Dpa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIIOCOOHOCTEHl K CaMOKOHTPOJIO H
CaMOBOCIIUTAaHUIO Ha OCHOBE YCBOEHHsS OOIIEYEIOBEUECKUX IIEHHOCTEH, T'OTOBHOCTH K
0CO3HAaHHOMY BBIOOPY NPOGIIS U HAIIPABICHHOCTH AaJbHEHIIEro 00yueHusl.

MecTto yuedHoro npeamera «XuMusi» B y4eOHOM ILJIaHe

B cucreme oOmero o6OpazoBaHusi «XHUMHS» TpU3HAHA O00s3aTENbHBIM y4€OHBIM
MpPEAMETOM, KOTOPBIA BXOAWT B COCTaB MpeaMeTHol obnactu «EcTecTBeHHO-HAaydHBIE
OpeIMeThl». YUeOHbIM IUIAHOM Ha e€ M3ydyeHHe OTBeAeHO 69 yueOHbIX yacoB — 1o 1 4y B
Henemo B 10 u 11 kiraccax COOTBETCTBEHHO.

Conep:xanue 00pa3oBaHus MO roaaM o0y4eHust

(mpakTHueckas 4acTh y4eOHOT0 CoJIepKaHus npeaMera ycuieHa
MaTepuabHOTeXHUYECKOW 0azoif  1meHTpa «Touka poctay / JETCKOTO TEXHOMapKa
«KBanTOopuym», HCIONB3yeMOIo Jisi peaju3aluu o0pa3oBaTENIbHBIX MPOTpaMM B paMKax
MIPENOIaBaHMS XHMUH ).



COJAEPXAHUE KYPCA

ba3oBblii  ypOBEHB. 10—11 kmaccsl. Conepxkanne Kypca XapaKTepHU3yeTCs
[EJIOCTHOCTBI0O W CHCTEMHOCTBIO Y4eOHOrOo MpeaMera, Ha OCBOEHHE KOTOpPOTO OTBEICHO
HEOOJIBIIOE, KECTKO JTUMUTHUPOBAHHOE ydeOHoe Bpems. OTtoOpaHHOE uisi 0a30BOTO OO0y4YEHUS
XUMHUHU COJAEpKaHUE IO3BOJISIET U3y4yaTh €ro U B pexume 1 B Henemro. B mocnegnem ciyvae y
00y4arouuXCcsi NOSIBUTCS BO3MOXKHOCTb HE MPOXOJUTh, & U3y4aTh, HE 3HAKOMUTHCSA, & YCBAaUBaTh
310 coaepxanue. OcOOEHHO BaXXKHO ATO I TE€X YYalllUXCs, KOTOpbIE HE UMEIOT BO3MOXKHOCTHU
U3y4aTh XMMHIO Ha YriyOJE€HHOM ypOBHE (M3-3a2 OTCYTCTBHSI TaKMX KJIACCOB B ILIKOJIE), HO TEM
HE MeHee cOOMParoTCs ClaBaTh €MHBIN roCy1apCTBEHHBIN 3K3aMEH 110 XUMUH.

Kypc derko nenurcs Ha ABe paBHBIEC 110 OTBEACHHOMY Ha MX M3Y4YEHHE BPEMEHH YaCTHU:
OpPraHUYECKYI0 XUMHIO U OOIIYI0 XUMHUIO.

CrpykTypupoBaHHE€ Kypca OpPraHMYECKOM XHUMHUHU OIpenessieTcsl uieed pa3BUTUS
yuanmxcs Henpo(uIbHBIX KJIACCOB CpelicTBaMu ydeOHoro npeamera. C 1eNbl0 YCUIEHUS! poJin
JIEAYKIUU B OOy4YEeHUH XMMUU BHAuaje JAlOTCS KPaTKUE TEOPETUUYECKHE CBEICHUS O CTPOCHHH,
KJIacCU(UKALMK, HOMEHKJIAType OPraHMYeCKHX BEIIECTB, OCOOEHHOCTAX peakuuid ¢ Hx
Y4aCTHEM.

CdopMupoBaHHble TakuM 00pa3oM TEOPETHUUYECKHWE 3HAHUS 3aT€M pPa3BUBAIOTCS Ha
(akToJIOrMYECKOM MaTepuaje Ipu PaCCMOTPEHUU KJIACCOB OPraHMYECKUX coenuHeHuil. B cBoro
ouepe]ib TAaKOM MOJAXO0/]I MO3BOJISIET U IIY0Ke U3YyUUTh CaMH KJacchl. Tak, OCHOBHBIE TIOJIOKEHUS
TEOPUM XMMHMYECKOIO CTPOEHHUs OpPraHH4YecKux coeauHeHud A. M. bytiiepoBa 3akperuisrorcs
IIPU U3YYEHUU YTIIEBOJIOPOAOB (aJIKaHOB, AJIKEHOB, IMEHOB, AIKUHOB, APEHOB) M UX MPUPOTHBIX
UCTOYHUKOB (IIPUPOJHOrO raza, HEPTHM M KaMEHHOIO YIJs), KHCIOPOACOAEpKaIluX
OpPraHMYECKUX COEIUHEHUH (CIUpPTOB, (eHOJa, abJETHA0B, KapOOHOBBIX KHCIOT, CIOXKHBIX
3(GUpPOB, KUPOB U YIJIEBOJOB) M aA30TCOAEPKAIIMUX OPraHUYECKHX COEIMHEHMH (aMUHOB,
aAMHHOKUCIIOT, OEIKOB M HYKJIEMHOBBIX KHUCJIOT). 3aBeplIaeT Kypc OpraHu4ecKoil XUMuu pas3zaen
«XUMHSI ¥ KU3Hb», TJe 00ydaroluecss 3HAKOMSTCS C TaKUMU Ba)KHBIMH B NPAKTUYECKOM U
OMOJIOTMYECKOM OTHOIIEHWM BEUIeCTBAMM U MaTepuajamMH, KaK IUIacTMacchl M BOJIOKHA,
(epMeHTbI, BUTAMUHBI, TOPMOHBI U JIEKapCTBA.

OCHOBHBIM KpHUTEpUEM OTOOpa (PaKTHUECKOro MaTepuana Kypca OpraHM4eCKOW XMUMHHU
ABIISICTCA WJAed pealu3allii MPaKTUKOOPUEHTHPOBAHHOTO 3HAYEHUS OOBEKTOB OpraHUMYECcKOu
XUMUH (COeTMHEHUH U peaKiuit).

Wnes o Bepymiel posin TEOPETUYECKUX 3HAHMM B IPOLECCE MO3HAHMS MHUPA BELECTB U
peaknuii ctana OCHOBHOM M Ui KOHCTPYMpOBaHUS Kypca obmieil xumunu. Ha ocHOBe equHBIX
MOHATUM, 3aKOHOB W TEOpUH XUMHUHM Yy CTaplIEKIaCCHUKOB (opMHpyeTcs IeI0CTHOE
MPEJCTABIICHUE O XMMHYECKOW HayKe, O XMMHYECKON KApTHUHE MHUpPa, KaK COCTaBHOW 4YacCTH
€IJMHOM €CTECTBEHHOHAYYHON KapTUHBI MHPA.

B kypce oOmieil xuMuu BHavasie yriayOJsIFOTCS W PacIIMPSIIOTCS 3HAHUSA, MOJyYEHHBIE
0o0yyaromuMHUCs M3 Kypca OCHOBHOM IIKOJBI, O CTPOCHMM aroMa W BeleCTBa Ha OCHOBE
[Tepuoanueckoro 3akoHa u Ilepuoamueckoit cucremsl J[. . MenneneeBa, o0mMUX CBOMCTBAX
KJIACCOB OPTraHMYECKUX M HEOPraHMYeCKHX COCTUHEHUH (KUCIIOT, OCHOBaHHH, aM(OTEpHBIX
COEJMHEHUI) B CBET€ TEOPHM AIIEKTPOJIMTUYECKOH nucconumanuu. [lamee paccmarpuBaercs
KJIacCU(UKaLMs XUMHUUECKUX pEeaKklUii B OpraHM4eCKONM U HEOPraHWYeCKOW XMUMHH. 3aBeplIacT
KypC 3HAaKOMCTBO CTapUIEKJIACCHUKOB C IEPCHEKTHMBAMU DPAa3BUTHUSI XUMHUYECKOW HAyKh U



XUMHUYECKOT0 MPOU3BOJCTBA, C MpoOIeMaMH OXpaHbl OKpPYXKAroIIed Cpelbl OT XUMHYECKOIO
3arps3HEHUS U MYTSIMHU UX PEHICHUSI.

OPI'TAHUMYECKAA X1MUA

HaGmionenue, mnpennonoxenue, rumnotesa. Ilouck 3akoHoMepHocTed. HayuHblit
JKCIIEPUMEHT. BhIBOL.

Teopusi cTpoeHnsi OpraHuYeCKUX CoeIMHEHM I

IIpenmer opranuueckod XMMHUH. MecTO M 3HA4EHHE OPraHUYECKONM XMMHH B CHCTEME
€CTECTBCHHBIX HayK. BaneHTHOCTb. Xumuueckoe crpoeHue. OCHOBHBIE IIOJIOKECHHSI TEOPUU
CTPOEHUSA OPraHUYECKUX COCIMHEHUW. YTJIEPOIHBIA CKEJIET OpPraHUuYeCKOM MOJIEKYJIBI.
KparHocTe xumMnueckoit cBsi3u. M3oMepust 1 n30MepHI.

YriieBoa0poabl # UX NPUPOAHbIE HCTOYHMKH

Ankansl. [IpuponHbIi ra3, €ro cocraB M IPUMEHEHHME KaK HCTOYHHKA DSHEPIMH U
XUMHYECKOTO ChIpbsa. ['OMonoruueckuii psj NpelesbHBIX YINIEBOAOPOAOB. HM3omepus u
HOMEHKJIaTypa aJKaHOB. MeTaH M 3TaH Kak IpejacTaBUTenu ankaHoB. CBoiicTBa (ropeHwue,
peaKkuMy 3aMelleHus, NMUpoiu3, aeruapuponanue). [Ipumenenue. KpekuHr u usomepusanus
QIKAaHOB. AJIKWIbHBIE paJukaibl. MexaHu3sM CcBOOOJHOPAJUKAIbHOIO TalOTeHUPOBAHUSA
AJIKaHOB.

AJnKeHbl. DTUJIEH KaK [IPEJICTaBUTENDb aJKeHOB. [loayyeHue 3TuaeHa B IpOMBILUIEHHOCTH
(mermgpupoBaHue dSTaHa) WM B Jaboparopuu (meruaparanusi staHoia). CoiicTBa (TopeHme,
OpomupoBaHue, TUapaTanus, noauMepusanus, okuciaesue pacrsopom KMnO4) u npumeHnenue
stuieHa. [lonmatmien. Ilponunen. CrepeoperynspHocTs noaumepa. OCHOBHbBIE NOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI. Peakuu noinuMepu3anuy.

Juensl. byranveH M M30IpEeH Kak NPEICTaBUTENN TUEHOB. Peakuuu NpUCOETUHEHUS C
y4acCTHEM COMPSHKEHHBIX AMEHOB (OpoMHpoOBaHWE, MOJIMMEpH3alus, T'MIPOrajioreHupoBaHUE,
rusipupoBanue). HarypanbHblil u cuHTeTHUECKUH KayuyKku. Pe3una.

AnKuHBI. AlleTUSIEH Kak MpeAcTaBUTENb alKkuHOB. [lonydyeHue aneruneHa KapOUIHBIM U
MeTaHOBEIM criocobamu. [lomydenue kapOupma xambiusa. CBoicTBa (TOopeHHE, OpOMHpPOBAHUE,
rupaTanys, TpUMepu3alns) U IpUMEHEHHE alleTHIICHA.

Apenbl. ben3on kak npeacraButens apeHoB. COBpeMEHHBIE MPEICTaBICHHUS O CTPOCHUH
6en3ona. CBoiicTBa 6eH301a (rOpeHre, HUTpOBaHHE, OPOMUPOBAHKE) M €r0 IPUMEHEHHE.

Hed1p 1 cioco6s! ee nepepabotku. CoctaB HedTH. [lepepaboTka HedTU: meperoHka u
KpeKUHT. PudopMuHT HU3KOCOPTHBIX HeTenpoaykToB. IIoHATHE 06 OKTAaHOBOM YHCIIE.

Kuciopoacoaep:kauue opranudeckne coeJuHeHNs

CHI/IpTI)I. MeTtaHoa M PTaHON KakK MPEACTAaBUTEIN NPEACIbHBIX OAHOATOMHBIX CITMPTOB.
CaoiicTBa 3TaHONA (TOpEeHUE, OKUCIEHUE B albAerui, Aeruaparanus). [lonydenue (OpoxxeHuem
TIIFOKO3BI M THIpATaIleld dTHIICHA) ¥ IPUMEHEHHE dTaHOoJIa. DTHIICHIJIMKOIb. [ JIMIIepHH Kak ere
OJIUH TIPEJICTABUTE]Ib MHOTOATOMHBIX CIHUPTOB. KauecTBeHHas peakiuss Ha MHOI'OATOMHBIE
CIHPTHI.

@enon. Ilomydyenue ¢enona wu3 kKameHHoro yriss. KameHHbI yroib U ero
ucnonb3oBaHue. KokcoBaHMe KaMEHHOIO YIUIg, BaKHEHIIME MPOIYKTHl KOKCOXMMHUYECKOTO
MIPOM3BOJICTBA.

B3anMHoe BiusHHE aTOMOB B MoJieKyse ¢eHona (B3auMOeiHCTBHE ¢ OPOMHON BOJION U
ruapokcuaoM Hatpus). [lomyuenue u mpumeHnenue GeHoa.
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Anbperuabl. opManbAeTu U alleTaubleru]] Kak NpeCcTaBUTeNu anpaerunaos. [lonsrtue
0 keroHax. CoiicTBa (peakiusi OKHCIICHUSI B KHUCJIOTY M BOCCTAHOBJICHHUSI B CIUPT, pEaKIus
nonukoHAeHcanun (opmanpaeruga ¢ ¢enonom). IlomydeHue (OKHCIEHHWEM CHOUPTOB) U
npuMeHeHne Qopmanpaeruga W anetanpaeruaa.  OeHomoGopMallbIeTHIHBIE TUIACTMACCHI.
TepMOoIIacTUYHOCTh U TEPMOPEAKTUBHOCTD.

KapOoHoBbie KHCIOTBI. YKCycHasi KHCJIOTa KakK TMpEeACTaBUTENIb MpPeesIbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. CBOHCTBAa YKCYCHOM KHCIOTHI (B3aUMOJAEHCTBHUE C
MeTaJlJIaMH, OKCHIAMH METa/lIOB, TUAPOKCHUIAMH METaUIOB M  COJIAMH;  peaxius
srepuduxanmn). [lpumMenenne ykcycHOM KUCIOTHI.

Crnoxuble 3Qupsl 1 kupbl. CI0XKHBIE Y3QHUPBI KaK MPOAYKTHl B3aUMOJICHCTBUS KHCIOT CO
CHUpTaMH. 3HAUEHHE CIOXKHBIX OS(QUPOB B NPUPOAEC M KHU3HH denoBeka. OTaenbHbIE
IIPEACTABUTENN KUCIOT MHOIO CTPOCHMSA: OJIEMHOBAsl, JIMHOJEBAs, JMHOJEHOBAs, aKpHUJIOBAsd,
11aBeseBast, OeH30MHasl.

XKups! kak cioxHble 3(UpbI MNIHLEPUHA U )KUPHBIX KapOOHOBBIX KUCIIOT. PacTuTenbHble
U JKUBOTHBIE JXHPBI, UX cocTaB. [Maponu3 wiam ombUieHHE >KUpOB. Mpbuid. CHHTETHYECKHEe
morouue cpenctBa (CMC). Ilpumenenue >xupoB. 3aMeHa KMPOB B TEXHHUKE HEMMILEBBIM
CBIPbEM.

VYrnesoabl. IloHatne 00 yrieBomax. [J0ko3a Kak TPEICTaBUTENIF MOHOCAXapHIOB.
[TonsiTHE O ABOWCTBEHHOW (DYHKIIMH OPraHUYECKOTO COSAMHEHUS Ha MIPHUMEPE CBOMCTB TIIFOKO3HI
KaK ajJbJerua 1 MHOTOATOMHOT'O CIIUPTAa — allbJAEeTru0CnupTa. bpoxeHue rioKko3bl. 3HaUeHHE
Y IIPUMEHEHUE II0K03bl. DPYyKTO3a KaK U30MeEpP IIIOKO3BI.

Caxapo3a kak npeacraButenb aucaxapunos. [IponzBoacTso caxapa.

Kpaxman u nemironosa Kak NpeAcTaBUTENH INojmcaxapuaoB. CpaBHEHHE MX CBOMCTB U
6uonornyeckas ponb. [[puMeHeHne 3TuxX nojaucaxapuaos.

A3oTcoaepxaliue OpraHu4ecKkue CoeJHHEeHUs

AMuHBI. MeTuiiaMuH Kak Hpe/CTaBUTENb anu(aTHYEeCKUX aMUHOB M AaHWIMH — Kak
apomaTuieckux. OCHOBHOCTh AMHUHOB B CpPaBHEHHM C OCHOBHBIMH CBOICTBaMHM aMMHaka.
AHWIIMH ¥ €Tr0 CBOMCTBA (B3aUMOJICHCTBUE C COJISTHOM KUCJIOTOM U OpoMHO# Boo#). B3anmuoe
BIIMSIHUE aTOMOB B MOJIEKYJIaX OpPraHUYECKUX COCOUHEHUN Ha mpuMepe aHuiauHa. [lomyuyenue
anwimHa no peakuuu H. H. 3ununa. Ilpumenenue aHunmHa.

AMUHOKHUCIOTEL. ['TTMIIMH M ajaHWH Kak NPEICTABUTENN NPUPOIHBIX AMHUHOKHCIIOT.
CBoiicTBa aMHMHOKHUCIOT KakK aM(OTEpHbIX OPraHUYECKUX COCTUHEHUH (B3aMMOJEHCTBHE C
nieoyaMu M kucinotamu). OcoOeHHOCTH AMCCOIMAIMM aMUHOKUCIOT B BOJHBIX pacTBOpax.
bunonsipupie noHsl. OOpa3oBaHMe MOJMIENTUIOB. AMHUHOKANpOHOBAas KHCIOTa Kak
MIPEACTABUTENNh CHHTETHYECKMX AaMHHOKHUCIOT. [IOHATHE O CHUHTETHYECKMX BOJIOKHAX Ha
npuMepe KampoHa. AMMHOKUCIOTBI B MpHUpoAe, UX Ouojorumyeckas poisb. HezameHumbie
AMUHOKHCIIOTBI.

benku. benkn kak momumnentuabl. CTpykTypa OenkoBbIX Moisiekyd. CBolcTBa OenkoB
(ropeHue, rUAPOIN3, IBETHBIE peakluu). buonoruueckas posb OENKOB.

HyxnenHnoBble kucnoTbl. HykiaeMHOBBIE KHCIOTHI Kak MOJUHYKIEOTHABL. CTpoeHHe
Hykineornna. PHK n JIHK B cpaBHennn. MIX ponp B XpaHEHUHM W IepeAade HACIEICTBEHHOMN
uHpopmanuu. [ToHsTHE O TEHHON MH)KEHEPUHN U OMOTEXHOJIOTHH.



['enernueckas CBs3b MEXKIY KJIacCaMHU OPraHUYECKUX coenubennii. IloHaTHe O
I‘eHeTI/I‘IeCKOf/'I CBsA3HU U ITCHCTHUUYCCKHUX psmax.

Xumus 4 KU3Hb

[TnacTmacchr " BOJIOKHA. [lomuMepu3anusi W TMONHKOHJEHCAIMSI KaK CIOCOOBI
MOJIyUYEHUS CUHTETUYECKUX BBICOKOMOJIEKYISIPHBIX coequHeHui. [lomyueHue McKycCTBEHHBIX
BBICOKOMOJICKYJISIPHBIX COEIMHEHUH XMMHUYECKOM Moaudukanueid HPUPOIHBIX MOIUMEPOB.
CtpoeHue noIuMepoB: JTUHEHHOE, TPOCTPAHCTBEHHOE, CETYaTOoe.

[lonsiTne o mmactmaccax. TepMOIUIaCTUYHBIE W TEPMOPEAKTHUBHBIE —IMOJIHMEPHI.
OtnenbHbIC MIPEICTAaBUTEIH CUHTETHYECKUX u HCKYCCTBEHHBIX MOJIUMEPOB:
(beHomopopMaIbICTHIHBIE CMOJIBI, TOJIMBHHIIXIIOPU/, Te(HIOH, TIEILTYTOHI.

[TonsiTHE 0 XMMHYECKHX BOJIOKHAX. HaTypanbHble, CHHTETHUYECKHE M HCKYCCTBCHHBIC
BoJIokHA. Kraccudukamus w OTHEIbHBIC TPEICTABUTEIM XHMHYECKHUX BOJIOKOH: alleTaTHOE
(TpuaneTaTHBIN IIEJK) U BHCKO3HOE, BUHWIXJIOPUIHOE (XJIOPHH), MOJUHUTPHIBHOE (HUTPOH),
MoJIMaMHUTHOE (KaIpOH, HAMIIOH ), MOJaudGUpHOE (JaBCaH).

@®epmenThl. DepMeHTH KaK OHOJOTHYECKHE KaTalu3aTopbl OEIKOBOM MPUPOIBI.
[Tonsitue o pH cpenbl. OCOOEHHOCTH CTPOEHUS U CBOMCTB (CENEKTUBHOCTh U 3(()EKTHUBHOCTS,
3aBUCHUMOCTh JICHCTBUS OT TemrepaTypsl u pH cpeasl pacTBopa) GEpMEHTOB IO CPABHEHUIO C
HEOPraHMYECKUMHU KaTaym3aropam. Poilb  (EpMEHTOB B IKU3HEICATCIIBHOCTH IKUBBIX
OpPTaHU3MOB H ITPOU3BOJICTBE.

Butamunpl. Ilonstme o BuUTamMuHax. Buapl BHUTAMUHHOW  HEJOCTATOYHOCTH.
Knaccudukanus BuramunoB. Buramun C Kak mpeacTaBUTENb BOJAOPACTBOPUMBIX BUTAMUHOB U
BUTaMUH A Kak MPEJICTAaBUTENb KUPOPACTBOPUMBIX BUTAMUHOB.

l'opmonbl. TloHsTHe © TrOpMOHaX Kak OHOJOTMYECKHM AaKTUBHBIX BEIIECTBAX,
BBITIOJHSIONINX DJHIOKPUHHYIO PETYISIHIO KU3HEHEATeIbHOCTH OpPTraHu3MOB. Baxneiinme
CBOICTBa TOPMOHOB: BBICOKash (PU3MOJIOTUYECKAs AKTHUBHOCTb, JMCTAaHIIMOHHOE JEiCTBHE,
OpIcTpOe paspymieHue B TKaHsaX. OTIeNbHBIC MTPEJICTABUTEIN TOPMOHOB: HHCYJIMH H a/IpSHAJINH.
[Mpodunaktuka caxapHoro nuadera. [ToHSATHE O CTEPOMTHBIX TOPMOHAX HAa MPHUMEPE MOJIOBBIX
TOPMOHOB.

JlexapctBa. JlekapcTBEHHass XHUMHS: OT ATPOXUMHM U (dapMakoTepanuu 0
xumuorepanuu. AHTHOMOTHKU u AucbOaktepmo3. HapkoTtwueckue BemiectBa. HapkomaHnwus,
6opb0a ¢ Hell ¥ mpodHIIaKTHKA.

Pemenne 3amau mo opraHuyeckoil xumuu. Pernenuwe 3amay Ha BBIBOI (HOPMYIBI
OpPTaHMYECKUX BEIIECTB MO MPOYKTaM CTOPAHUS U MACCOBBIM JIOJISIM DJIEMEHTOB.

Hemonctpanuu. [TnaBiienne, oOyriimBaHWe W TOPEHUE OPraHUYECKUX BemecTB. Mozaenn
MOJICKYJT TPEJICTABUTEICH Pa3IMYHBIX KJIACCOB OPraHUYECKHX coenuHeHui. ['opeHue MeraHa,
aTHIeHa, aneTwieHa. OTHOIIEHWE MeTaHa, JTWIICHA, alleTWiIeHa W O€H30Jla K pacTBOpam
NepMaHraHaTa Kajius U OpoMHO# Boje. [loydeHue STHIICHA peaKIMel JeTuapaTalii 3TaHoJIa,
aneTuiieHa — THAPOIU30M KapOuja Kaiblws. Pa3noxeHwe kaydyka NpU HarpeBaHUH,
UCTIBITAHUE TPOJIYKTOB pA3JIOKEeHHs] Ha HempeneiabHocTh. Koutekmus oOpasnoB HepTu u
He(TENPOAYKTOB, KAMEHHOTO YIJISl ¥ MPOIYKTOB KOKCOXUMHUYECKOTO MPou3BoAcTBa. OKUCIEeHNE
cnupta B anpaeru]. KadecTBeHHbIE peakIMH Ha MHOTOATOMHBIE CHHPTHL. PacTBOPHUMOCTH
¢deHoNa B BOJIe TIpH OOBIYHOW TemIiepaType W TpH HarpeBaHWH. KadecTBEHHBIC PEaKIMM Ha
benon. Peakius «cepeOpsHOTo 3epkana» albJeruioB M TIt0Ko3bl. OKHUCIEHHE albJETHA0B U
[JIIOKO3bI B KUCIIOTY ¢ moMmoiibio ruapokcuna meau (I1I). KauectBenHast peakius Ha Kpaxmall.
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Komneknus »¢upHbix wmacen. Kommekmust mmactMace W u3aenuid w3 Hux. Kosutekius
MCKYCCTBEHHBIX BOJIOKOH M M3/€NUi U3 HUX. B3anMozelicTBUe aMMUaKa U aHWJIMHA C COJITHOMN
kucinoTol. Peakuust anununHa ¢ O6poMHOM Bomoi. Jloka3aTenbCTBO HamMuus (PYHKIIMOHAIBHBIX
Ipynn B pacTBOpax aMHUHOKUCIOT. PacTBopeHune u ocaxieHue OenkoB. LIBeTHble peakuuu
OenkoB. ['openne nruubero mepa u mepctsiHo HuUTH. Mogens moinekynsl JIHK. Ilepexonsr:
9TAaHOJ — A3TWJIEH — S3TUWICHIVIMKOIb — ASTHWIEHNIUKOIAT Meau (II); staHonm — srtaHane —
sTaHoBasg kuciaoTta. Kosulekuus miactMacc, CHHTETHYECKMX BOJIOKOH WM HW3JACIWNA U3 HUX.
Pasnokenue mepokcuaa BOJIOpOAa KaTana3ol ChIporo msica u cbiporo kaprodens. Komnekuus
CMC, conepxamux SH3uUMBI. Mcnbeitanue cpeasl pactBopa CMC MHIMKATOpHON Oymarom.
Konnekuusi BUTaMUHHBIX IIpenapaToB. VcnbiTaHue Cpelpl pacTBOpa acKOPOMHOBOM KHCIIOTHI
WHAUKATOPHOU Oymaroi. VMcmpiTaHue anTeqHoro mpernapara MHCYJIMHA Ha OeoK.

JIaGopatopHbie ONBITH. M3roToBieHHE MOAETCH MOJEKYJ OPraHUYECKUX COCIUHEHHA.
O3HakoMIIeHHE ¢ KOJIICKIHel 00pa31ioB He(TH, KAMEHHOTO YIJIA U MIPOAYKTOB HX HepepadOTKH.
OOnHapyxeHHe B KEpOCHHE HempelnenbHbIX coequHeHni. O3HaKOMJIEHHE C KOJUIEKIIUEH
KaydykoB U o00pa3lamMu HU3JAeIUil U3 PEe3UHBI. PactBopenue rmiMuepuHa B BOAE U
B3aumozeiictue ¢ rtuapokcugom menu (II). CpoiicTBa yKCyCHOHW KHCIOTBHI, 0OIIHE €O
CBOMCTBAMM MUHEPAJIbHBIX KUCIIOT. Jl0Ka3aTeIbCTBO HEMPEAEIBHOTO XapaKTepa KUIKOro KHUpa.
B3aumopeiictBue rimoko3bl U caxaposbl ¢ runpokcugom Meau (II). KauectBennast peakuust Ha
kpaxmaj. O3HaKOMJIEHHWE C KOJUIEKIMEW IulacTMacc M u3lenuil u3 Hux. O3HakoMJIEHHE C
KOJJICKIIME HCKYCCTBEHHBIX BOJIOKOH WM H3JeNHiA W3 HuX. PacTBopeHHme OElKoB B BOjE.
OGHapyxxeHnue OenkoB B MoJioke. O3HaKOMJICHHE C KOJUICKIIMEM CHHTETUYECKHX BOJIOKOH W
n3nenui u3 Hux. O3nakomnenue ¢ kowiekuein CMC, coaepxamux 3H3uMbl. VcnblTaHue cpeabl
pactBopa CMC unaunkaTopHoii 6ymaroi. O3HakOMJIEHHE ¢ KOJIJIEKIIMel BUTaMiUHOB. VcnibiTanue
Cpelbl pacTBOpa aCKOPOMHOBOM KUCIOTHI MHANKATOPHOU OyMarowu.

IIpakTunyeckas padora Ne 1. Pemenue skcriepiMEeHTaIbHBIX 33724 Ha UICHTU(DUKAIIUIO
OpPraHMYECKUX COCTUHEHUM.

IIpakTnueckas padora Ne 2. PacriozHaBaHue IJ1acCTMAacC U BOJIOKOH.

OBILIAA X1MUA

Ilepuoanyeckuii 3aKOH U CTPOEHHE aTOMA

Otkpeitue JI. WM. MenneneessiM Ilepuognueckoro 3axkoHa. llepBble moONbITKH
KJaccu(UKaUU XUMHUYECKUX 3JEMEHTOB. BaxkHeline MoHATHS XUMHU: aTOM, OTHOCUTEIbHAS
aToMHasg U MouieKyispHas Maccel. Otkpeitue JI. . MenneneeBsiM Ileproguueckoro 3akoHa.
[Tepuonuueckuii 3akoH B popmynuposke /1. . Menzaeneesa.

[Tepuonnueckas cucrema JI. WM. Menneneea. Ilepuonmueckas cucrema J[. U.
MenneneeBa kak rpapuueckoe oroOpaxenue Ilepuoanueckoro 3akoHa. PaznuuHble BapuaHThI
Ilepnonnueckoir cucremsl. Ilepuonpr u rpynnel. 3HaueHue Ilepumonnueckoro 3akoHa u
[Teproanyueckoil CUCTEMBI.

Crpoenne aroma. AToM — ciokHasg 4yacTuia. OTKpBITHE AJIEMEHTApHBIX 4YacTUL U
CTpOEHHs aroMa. Sapo aroma: MHpOTOHBI M HEUTpoHBIL. M3oromsl. M3oromel Bomopoxa.
ONeKTpOHbI. JJEKTpOHHAs 000JI04Ka. ODHepreTuueckuil ypoeHb. OpOurtamu: s- U p-.
d-OpOutanu. PacrpeneneHue 5>JIEKTPOHOB M0 DJHEPreTMYECKHUM YPOBHSAM U OpOMTAIISIM.
ONeKTpOHHbIE KOH(QUTYpallud aTOMOB XHUMHYECKHX D3JIEMEHTOB. BalleHTHblE BO3MOXKHOCTHU
aTOMOB XMMHYECKUX 3JIEMEHTOB.



[lepuonuueckuii 3akoH U cTpoeHue atoma. COBpPEMEHHOE TOHSTUE XHUMHYECKOIO
anemenTta. CoBpemenHas ¢opmynnpoka [lepuonnyeckoro 3akona. IlpuunHa nepuoaAnYHOCTH B
W3MEHECHHN CBOMCTB XHMHYECKHUX DJIECMEHTOB. OCO6CHHOCTI/I 3aI10JIHCHUS OSHCEPICTUICCKUX
YPOBHEH B 3JIEKTPOHHBIX 000JI0YKaX aTOMOB MEPEXOTHBIX HIEMEHTOB. DICKTPOHHBIC CEMEHCTRA
AIIEMEHTOB: S- U P-3JIEMEHTHI; d- 1 f-371eMeHTHI.

Crtpoenue BemecTBa

KoBanentnast xumudeckasi cBsizb. [loHsiTHE O KOBajmeHTHOU cBA3U. OOIIas 3JeKTpOHHAS
napa. KpaTHOCTP KOBAJIEHTHOM CBA3U. OJEKTPOOTPHULATENBHOCTh. llepekpbiBanue 3iek-
TPOHHBIX OpOHUTAJCH, M- U CUTMa-CBsI3U. KoBajeHTHas MOJsipHAs M KOBAJCHTHAs HETOJIIpHAas
XuMu4yeckre cBa3u. OOMEHHBId M JOHOPHO-aKUENTOPHBIM MEXaHW3MBl OOpa3OBaHHUS
KOBAJEHTHOM CBs3U. BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJSPHOIO CTPOEHMsS. 3aKOH
MIOCTOSTHCTBA COCTaBAa JIJIsl BELIECTB MOJIEKYJISIPHOT'O CTPOSHHUSI.

WNonnas xumuyeckas cBa3b. Katnonsl u anuonsl. MlonHas cBs3b u ee cBoiicTBa. MloHHas
CBSI3b KAaK KpaWHUU Ciy4yall KOBaJEHTHOHN MOJSpHOU cBsizu. PopMynbHas €AMHULA BELIECTBA.
OTHOCUTENBHOCTD JI€TICHUSI XUMUYECKUX CBA3EH Ha THUIIBL.

Mertannuueckass Xumuueckas cBsizb. OOmue (Qusmyeckre CBOMCTBA METAlJIOB.
3aBUCUMOCTb 3JIEKTPOIPOBOAHOCTH METAUIOB OT Temreparypbsl. CruiaBbl. UepHble U LIBETHBIE
CILIaBBI.

ArperatHble COCTOSIHUS BemecTBa. ['a3pl. 3akoH ABoraapo Juist ra3oB. MoJsipHbIid 00BeM
ra3o00pa3HbIX BemiecTs (MpH H. y.). XKuakocTu.

Bogoponnass xumuyeckass cBsizb. BojopogHas  cBs3b  Kak  OCOOBIA  ciydaid
MEXMOJIEKYJIIPHOTO B3auMoJeicTBUsA. MexaHu3M ee oOpa3oBaHHUS M BIMSHHE Ha CBOWCTBA
BellecTB (Ha mpuMepe Boabl). lMcmonb3oBaHue BOAbI B OBITY M Ha IPOHU3BOJICTBE.
BuyTpumonekynspHas BOAOPOAHAs CBSI3b U €€ OMOJIOTHYecKast POib.

Tunsl  kpucrammyeckux  pemerok.  Kpucrammmyeckas — pemerka.  MoHHbIe,
METAJJIMYECKHE, AaTOMHBbIE U MOJIEKYJSPHbIE KPUCTAJIMYECKHE pEHIeTKH. AJIIOTPOIHS.
AMop(dHbIe BelecTBa, UX OTIINYUTENbHbIE CBONCTBA.

UYucteie BemectBa M cMmecu. CMecH U XMMHYECKHE cOequHEHHs. ['oMoreHHeblie u
reTeporeHHple cMecu. MaccoBass U oObeMHasi J10JId KOMIIOHEHTOB B cMecu. MaccoBast 1oiist
npuMeceil. Pemenue 3amau Ha MaccoBylo Joi0 npumeceid. Krnaccugukainus BemecTtB 1o
CTETNIEHH UX YHCTOTHI.

Hucnepcuple cuctembl. Ilonatue nucnepcHoit cucremsl. JlucnepcHas ¢aza u
nucriepcuoHHas cpena. Krnaccugukanus aucnepcHbIx cucteM. KomougHble AMcCIEpCHBIE
CUCTEMBI. 30JI1 U TeIu. 3HaueHHe AUCTIEPCHBIX CUCTEM B IIPUPO/JIE U JKU3HU YeJIOBEKa.

DJIeKTPOJIUTHYECKAS] JUCCONUALUS

PaCTBOPBI. PaCTBOPBI KaK TOMOI'€HHBIC CHCTEMBbI, COCTOAININEC U3 YaCTHUI] paCTBOpI/ITeHH,
pPacTBOPEHHOTO  BelllecCTBa M  MNPOJYKTOB WX  B3auMojeiicTBusA. PacTBopeHue  Kak
bu3nKo-XxMMHUECKUN mporecc. MaccoBasi 07l pacTBOPEHHOTO BellecTBa. THMBI pacTBOPOB.
MomnsipHasi KOHIEHTpaIus BenlecTBa. MuHepanbHbIe BOJIBI.

Teopus 37AEKTPOIUTUUECKON JUCCOLMAIUU. DIEKTPOIUTHI U HEINEKTPONUTHI. CTeneHb
ANEKTPOIUTHYECKON  aucconnanuu. CuWibHBIE U cla0ble  JJEKTPOJIUTHL. Y paBHEHUS
AJICKTPOJIMTUYECKON Juccoranuu. Mexanu3m gucconaruu. CTyneHdyaTas IUCCOIUAITUS.
Bonopoansliii mokaszaTesb.
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Kucnotel B cBeTe TEOpHUH DICKTPONMTHYECKOW auccomuarnuu. OOmme CcBOWCTBa
HEOPTraHUYECKUX M OPraHUYECKUX KHUCIIOT. Y CJIOBHUS TEUEHHUS PEAKIUN MEXKIY JICKTPOJIUTAMU
no kxonua. Crenuguyueckue CBOMCTBAa a30THOW, KOHIICHTPUPOBAHHOW CEPHOM W MYypaBbUHOU
KHCJOT.

OcHOBaHHSI B CBETE TEOPHH SJEKTPOJIUTHYECKON JUCCOIMAINH, WX Kiaccuukarus u
obmue cBoWcTBa. AMHMHBI KaK OpraHu4eckue OcHOBaHMS. CpaBHEHHE CBOWCTB aMMMAKa,
METHJIaMHHA 1 aHWJIMHA.

Conm  u B CBETE TEOPUHU DJICKTPOJUTHUYCCKON IHUCCOIMANUU, MX KiIaccupukamus u

O6H_II/I€ cBoiictBa. Comu kucible ¥ ocHOBHble. Conm OpPraHU4Y€CKUX KHUCIIOT. Mpra .

DNIEKTPOXUMUYECKUN Psiji HANPSOHKEHUW METAVIOB M €r0 MCIOJIb30BaHUE /I XapaKTEPUCTHKU
BOCCTAHOBUTEJIbHBIX CBOKWCTB METAJIJIOB.

I'uppomu3. Cnydan rugponuza conedd. Peakmus  cpensl  (pH) B pactBopax
TUAPOIU3YIOLIUXCS coliel. [ Maponn3 opraHM4ecKux BEIIECTB, €r0 3HaYEHUE.

XumMn4yecKkue peakiuu

Knaccudpukanus xumudeckux peakiuil. Peakiuu, uaymme ©0e3 H3MEHEHHUS COCTaBa
BemiecTB. Kiaccugukaiys 1o 4uciy ¥ COCTaBy Pearupyroniux BEIIECTB U MPOJAYKTOB PEaKIIUU.
Peaknuu pa3noxeHwus, COSTUHEHUS, 3aMEIeHUsT 1 OOMEHA B HEOPTaHWYCCKOW XUMHH. Peaknuu
MIPUCOCIUHEHMS], OTHICTUICHUS, 3aMEILICHUS U U30MEPU3allMU B OpraHnueckoi xumuu. Peakiuum
MOJIMMEPU3ALMHU KAK YACTHBIN CIIy4al peakuui IPUCOECINHECHMUS.

TemnoBoit 3pdekT XUMHUYECKUX peakiuil. DK30- U OSHIOTEPMHUYECKHE DPEaKIIHH.
Tepmoxumuueckue ypaBHeHuUs. Pacdyer KojauyecTBa TEIUIOTBI IO TEPMOXMMHYECKUM
YPaBHEHUSM.

CkopocTp XuUMHUYECKMX peakiuil. [loHsATHE O CKOPOCTM XUMHUYECKHUX pEeaKIHii,
AQHAJTMTUYECKOE BBIpAXKEHUE. 3aBUCUMOCTh CKOPOCTH PEaKIIMU OT KOHIICHTPAIUM, JABIICHUS,
TEeMIIEpaTyphbl, MPUPOABl PEATUPYIONIUX BEIIECTB, IUIOMIAJAM HX COMPUKOCHOBEHHS. 3aKOH
JEHCTBYIONIUX Macc. Perenue 3a1a4 Ha XUMUUECKYI0 KHHETHUKY.

Karaims. Karammsaropel. Karanus. ['omoreHHsIil u rereporeHHslii karamus. [Ipumepsr
KaTaJUTHYECKUX MPOILIECCOB B MPOMBIIIJICHHOCTH, TEXHHUKE, ObITY. DEpMEHTHI U UX OTIUYUS OT
HEOPraHMYECKUX KaTalnu3aTtopoB. [IpuMeHeHne katanu3atopoB U (PepMEHTOB.

Xumudeckoe paBHOBecue. OOpaTuMble W HEOOpaTUMBbIE pPEAKIMH. XUMHUYECKOe
paBHOBECHE M CIOCOOBI €r0 CMEIICHUS Ha MpUMepe MoixydeHus ammuaka. CMHTE3 aMMHUaka B
NpoMBIIUICHHOCTU. [loHATHE 00 ONTUMAJBHBIX YCJIOBHSX MPOBEICHUSI TEXHOJOTUYECKOTO
mporecca.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC nporecchl. OKUCITUTEIHHO-BOCCTAHOBUTEILHBIE
peakuuu. OKHCIUTENs, W BOCCTaHOBUTENh. OKuUCIEHHME U BoccTaHoOBieHHe. (CocTaBlieHUe
YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIU METOJIOM AJIEKTPOHHOTO OasiaHca.

OOmue cBoiicTBa MeTaioB. XMMHYECKHE CBOHCTBA METAIOB KaK BOCCTAHOBUTEINCH.
B3aumoneiicTBue MeTaNJIOB C HEMETaulaMH, BOJOW, KHCIOTaMH W PacTBOpPAMH  COJIEH.
Meramnorepmusi.

Koppo3us MeramioB Kak OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIN Tporecc. CrnocoOs
3aIIATH METAJUIOB OT KOPPO3UH.

OO0Omme CBOWMCTB 2 HEMETAIUIOB. XMMHUYECKUE CBOMCTBA HEMETAJIOB KaK OKUCIIMTEIEH.
B3auMopeiicTBrue ¢ MeTanmamMu, BOJOPOJIOM M ApYruMu HemeTayuiamMu. CBOMCTBA HEMETAIIIOB
KaK BOCCTaHOBUTENEH. BzaumopnelictBue ¢ MOPOCTBIMM M CIIOKHBIMH  BELIECTBAMH-
okuciurensMu. OO0Iast XapaKTepUCTHKA TaJIOTCHOB.
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Onektponu3. OOmme crnocoObl MOTYyYEeHUS METALIOB M HEMETAUIOB. JIEKTPOJIN3
pacTBOpPOB M pPacIUIaBOB 3JIEKTPOJIMTOB Ha MPUMEpE XJOpUJa HaTpus. ODJIEKTPOJUTHUYECKOE
nojsyueHue amoMuHusd. IIpakTuueckoe 3HaueHMe asekTponus3a. [aibBaHOIUIACTHKA U
raJIbBaHOCTETUSI.

3axmtoueHue. llepcrekTuBBl  pa3BUTUS ~ XMMHUYECKOM HAyKH UM XMMHUYECKOI'O
MPOU3BOJICTBA. XUMHUSI U TPOOIIeMa OXPaHbl OKPYKAIOIIEH CPeIbl.

Hemonctpanuu. Pasmuunbsie dopmbl [lepuogmueckoit cucrembr JI. 1. MeHnneneena.
Mogenb KpucTalTM4ecKo pemeTkd xjopuaa HaTpus. OOpasubl MHHEpPAJIOB C HOHHOU
KPUCTAJUIMYECKOM PELIETKON: KaJblUTa, rajuTa. MoJaenu KpucTauIMYeCKUX PELIETOK «CyXOro
apaa» (Wi woja), anmasa, rpadura (wim KBapia). Moaens MosipHOTO oObema ra3oB. Tpu
arperaTHpIX COCTOSHHSL BOAbL. OOpas3npl pa3iNUyHBIX JUCIEPCHBIX CUCTEM: OSMYJIbCHIA,
CycneH3uii, aspo3oneii, reneit u 3omnei. Koarymsiuus. Cunepesuc. S dext Tunngans. Mcnbiranue
PacTBOPOB 3JIEKTPOIUTOB U HEIJIEKTPOIUTOB Ha MPEAMET AUCCOLUAIMU. 3aBUCUMOCThb CTEIIEHU
ANEKTPONUTUYECKON JUCCOIMAIIMN YKCYCHOM KHUCIOTBI OT pa3daBiieHus pacTBopa. [Ipumepst
peakiuii MOHHOro oOMeHa, MAYHIMX C 00pa3oBaHMEM OCajKa, ra3a WU BOJbl. XHUMHYECKUE
CBOICTBa KHUCIJIOT: B3aMMOJCHCTBHE C METa/JIaMH, OCHOBHBIMH U aM(OTEpHBIMH OKCHIIaMH,
OCHOBaHUsMHU (IlleJI0OYaMH M HEPAaCTBOPUMBIMU B BOJI€), CONsIMU. B3ammopeiicTBue a3zoTHOMU
KHCJIOTBI ¢ Menpto. OOyriMBaHUWE KOHIEHTPUPOBAHHOM CEPHOM KHUCIOTOM caxapo3bl.
XUMHYECKUE CBOMCTBA IIECJIOYEH: PEaKUUs HEUTpAIU3alUM, B3aUMOJCHCTBUE C KHUCIOTHBIMHU
OKCHJAMHM, colsiMU. PasnojkeHune HepacTBOPUMBIX B BOJAE OCHOBAaHUN IpU HAarpeBaHUU.
XUMHYEeCKHE CBOICTBA COJICH: B3aMMOJCHUCTBHE C METalJaMH, KHCJIOTaMH, IIEI0YaMH, C
apyrumu consmu. ['mnponu3 kapbuna xanbims. M3ydenne pH pacTBOpOB T'HAPOIU3YIOMIMXCS
coneil: kKapOOHATOB IIEJIOYHBIX METaJUIOB, XJIOPHUIA M aleTaTa aMMOHHS. DK30TePMHUYECKHE U
SHAOTEPMUYECKHE XUMHUYECKHE peaklUuH. TennaoBble SBIECHUS IPU PACTBOPEHUU CEPHOMU
KHCJIOTBl 1 aMMHUAYHOM CENUTPhl. 3aBUCUMOCTh CKOPOCTH PEaKUHUU OT MPHUPOAIbI BEIIECTB Ha
NpUMepe B3aUMOJCIHCTBUA PACTBOPOB PA3IMYHBIX KHUCIOT OJMHAKOBOM KOHILIEHTPALUH C
OJIMHAKOBBIMU KyCOYKaMHu (TpaHyjaMHu) IMHKAa U OJMHAKOBBIX KYCOUYKOB pPa3HBIX METAJIOB
(MarHus, IMHKa, ’eJie3a) C pacCTBOPOM COJISIHOM KHUCIIOTHl. B3auMmonelicTBue pacTBOPOB CEpHOM
KHUCJIOTBI C pacTBOpaMU THOCYNIb(aTa HaTpHsl PazIUYHONM KOHIEHTPAMM M TEMIIEpaTyphl.
Mopnens kumsmero ciosi. PasznmoskeHue nepokcuaa BOJOpPOAa C MOMOUIbI0 HEOPraHWYECKUX
karanu3atopoB (FeCl2, KI) u mpupoaHbsix OOBEKTOB, cOAepk allux Karanasy (ChIpoe Msico,
kaptodens). Ilpocrteiiline OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIMH: B3aUMOJACHCTBHE
[IMHKA C COJISIHOM KUCIIOTOM M kene3a ¢ cynbparom meau (II). Monens anekrponuszepa. Mozaenb
AJIEKTPOJU3HON BAHHBI IS MOTYYEHUS aTIOMUHMUSL.

JlabGoparopHble onbIThl. ONpeeieHNEe TUIMA KPUCTATUIMYECKON PEIIeTKA BEHIECTBA U
ONMCaHue ero cBOMCTB. O3HAKOMJIEHHUE C TUCIIEPCHBIMU CUCTEMAMHU.

Peaknuu, nnymue ¢ obpazoBaHreM OcCajka, ra3a WM BOABI. B3anMojeicTBrue COSHOM
KUCJIOTHI ¢ muHKOM, okcugom wmemu (II), rumpoxcumom memu (II), xapOoHATOM KaibITHs.
B3aumopeiictBue pacTBopa THAPOKCHJA HATpUs C COJSHOM KHUCIOTOM B TPUCYTCTBUU
denondranenna, ¢ pacrBopom xjopuaa xenesa (III), ¢ pacTBopom comu adrOMUHUS.
BsaumoneiictBue pactBopa cynbdara menu (II) c sxene3om, M3BECTKOBOM BOJIOH, pacTBOPOM
xyopuna kanbius. [lomydenue rupokapOoHaTa Kalbliusg B3aUMOACHCTBUEM H3BECTKOBOM BOIBI
¢ okcugom yriuepona (IV) (Beiabixaemblii Bo3nyx). McmbplTaHue HHIMKATOPOM pacTBOPOB
TUAPOIU3YIOUIMXCS U HETMAPONM3YIOIMXCS coyied. Peaknus 3aMenieHuss MeIu JKElIe30M B
pactBope cynbbara meau (II). [Tomydenue kucmopona pazioKeHHEM MEPOKCHIA BOJIOPOA C
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IIOMOUIBIO TUOKCUAA MapraHua. Ilomydenne Bomopona B3aMMOJAEHCTBHEM KHCIOTHI ¢ IIMHKOM.
O3HakoMJIEHHE € IIpenapaTaMy ObITOBOM XUMHUH, COAEPIKALLUMU DH3UMBI.

IIpakTnueckas padora Ne 1. [TonydyeHue u pacriozHaBaHUE I'a30B.

IIpakTuuyeckas padora Ne 2. Pemenue sKkCriepuMEHTAIBHBIX 33124 Ha UACHTU(DUKALIUIO
HEOPraHWYECKUX U OPraHUYECKUX COCIUHEHUN.

IIpakTuyeckasi padora Ne 3 (mas JABYX4acoBOrOo BapuaHTa W3YYCHHS Kypca).
I'eHeTnyeckass CBA3b MEXKAY pPa3IMYHBIMM KJIaCCAMH HEOPraHUYECKMX M OPraHMYeCKHX
BELICCTB.

HJ’IaHl/IpyEMble pe3yJabTaTbl 0OCBOCHUA yqeﬁﬂoro npeamerTa

Juunocmuvie  pesynomamur  Obyualowuiica  noayuum  603MOMCHOCHL 071
dopmuposanusn credyrwuwux auunocmuvix YY/I:

. oIpezesieHue MOTUBALUU U3YYEHHUsl yueOHOro MaTepuara;

. OLICHMBAHHE YCBAaMBAEMOI0 Y4eOHOro MaTepuaja, HUCXOIs M3 COLUAIbHBIX U
JUYHOCTHBIX [ICHHOCTEH;

. MOBBILICHHE CBOEro OOPa30BATEIBLHOTO YPOBHA U YPOBHS TOTOBHOCTH K
M3YYEHUIO OCHOBHBIX HCTOPUYECKUX COOBITHI, CBI3aHHBIX C PA3BUTHEM XHMHUU U OOIIECTBA;

. 3HAHUE TIPABUJI MIOBEICHUS B UPE3BBIYANHBIX CUTYAIUsX;

. OLICHMBAHHE COIMATILHON 3HAYUMOCTHU PO eccuil, CBSI3aHHBIX C XUMUE;

. BIIaJICHUE TPABHJIaMU OE€30MAaCHOTO OOpAalleHHs] ¢ XMMUYECKUMU BEUIECTBAMU U

000pyoBaHNEM, MPOSIBICHUE SKOJIOTHUECKON KYIbTYpPHI .

Memanpeomemmnuie pe3yibmamaol

PeryasitTuBHbIe

Obyuarowuiica nOIyYUm B03MONCHOCHb OISl (POPMUPOBAHUS CIEOVIOUUX Pe2YIAMUBHBIX
YVI:

. LeNenosaraHie, BKJIIOYash IIOCTAaHOBKY HOBBIX Ieliel, MpeoOpa3oBaHUE
MPaKTUYECKOW 3aJaud B IO3HABATENbHYIO, CAMOCTOSITEIbHBIM aHaIM3 YCIOBUM JIOCTUKEHUS
LeJIM Ha OCHOBE Yy4€Ta BBIJCICHHBIX YUYUTEJIIEM OpPUEHTHUPOB JEWUCTBHS B HOBOM Yy4eOHOM

MaTepuane;

® IJIAHUPOBAHUC ITYTU JOCTHIKCHUSA Heﬂeﬁ;

. yCTaHaBIIEHUE IIEJIEBBIX MPUOPUTETOB, BBIJCICHUE aJbTEPHATUBHBIX CIIOCOOOB
JTIOCTIOKCHUS 1IeJIM U BBIOOp Hambosiee 3(hPeKTUBHOTO cr1ocoda; © yMeHHe CaMOCTOSITEJIbHO

KOHTPOJIMPOBATh CBOE BPEeMsI U YIIPABIATh UM; * YMEHUE MPUHUMATh PEIIeHUsl B MPOOIeMHON
CUTYallNH;

. MOCTAaHOBKAa Y4YeOHBIX 3a/ay, COCTABIIEHWE IUIaHA U TOCJIEI0BaTebHOCTH
JIEHCTBHIA,

. OpraHu3aIys paboyero MecTa Mpy BBHIMTOJTHEHUU XUMUYECKOTO IKCIIEPUMEHTA,

. MIPOTHO3UPOBAHUE PE3yIbTATOB O0yUEHHUsI, OIICHMBAHHWE YCBOCHHOTO MaTepHala,

OLIEHKa KayecTBa W YPOBHS NOJYYEHHBIX 3HAHUM, KOPPEKLUs IUIaHa U crocoda JEHCTBHS MpU
HeoOxoaumocTH . [lo3HaBatenbHbie OOyYaroOmuiicss TOMTYYUT BO3MOXKHOCTD 17151 POpMHUpPOBaHUS
CIEAYIOLIMX MTO3HaBaTeNbHBIX Y'Y JI:

. TIOWCK U BBIZICTICHHE HHPOPMAIINH;

. aHaJU3 YCIOBHI M TpeOoBaHM 3a/1a4M, BHIOOp, COMOCTABICHHE U 0OOCHOBAaHUE
crioco0a perIeHus 3aa9H;

. BbIOOp Hambosee (P(PEKTUBHBIX CIOCOOOB pEIIeHUs 3a/a4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBH;

. BBIJIBUKEHUE 1 000CHOBaHME THIIOTE3bI, BEIOOP criocoba e€ MpoBepKu;

. CaMOCTOSITENIFHOE CO3[[aHME AITOPHTMA JESTEIFHOCTH TPH PEHICHHH MPOoOiieM
TBOPYECKOTO U MTOMCKOBOTO XapaKTepa;

. YMEHUS XapaKTepU30BaTh BEIIECTBA [10 COCTABY, CTPOCHUIO U CBOWCTBAM;
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° OIMMCHIBaHUE CBOMCTB: TBépIILIX, KHUAKHUX, Fa3006pa3HBIX BCIICCTB, BBIACIICHUEC UX
CYIICCTBCHHBIX ITPU3HAKOB;

. n300pakeHre cOCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMHYECKUX (HOPMYIT U
CYIIHOCTH XMMUYECKUX PEaKIUi C MOMOIIbI0O XMMUYECKHX YPaBHEHUH;
. poBe/IeHUE HAOIIOJCHUH, ONTUCAHNE TIPU3HAKOB U YCIOBUM TEUCHHUS XUMHUYECKUX

peaxiuii, BHIIOJIHEHNE XUMUYECKOTO SKCIIEPUMEHTA, BBIBOJIbI HA OCHOBE aHAJIM3a HaONIOACHUN
32 JKCHEPUMEHTOM, pEIECHUE 3a]ad, MOJTy4eHHEe XHUMHYECKONH HMH(OpPMAlUU W3 Pa3IHIHBIX
HUCTOYHUKOB;

. YMEHHE OpraHU30BbIBATH UCCIICIOBAHUE C IEbIO TIPOBEPKH TUIIOTE3;

. YMEHHE JIeJIaTh YMO3AKIIOUeHNUs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

. YMEHHE OOBEKTHBHO OIEHWBATh WH(OPMAIMIO O BEMIECTBAX M XHMHUYECKUX
nporueccax, KpUTHUYEeCKH OTHOCUTHCS K NICEBAOHAYYHON HH(DOpMALIIH.

Kommynukamuenuie

Obyuarowuiics  noayuum  803MONCHOCMb 01 (popmuposanus  C1edyiouwux
Kommynuxamusnvix YV/I:

® IMOJIHOC M TOYHOC BBLIPAKCHHC CBOUX MBICIIEH B COOTBETCTBHUH C 3ajadyaMu M
YCJI0BUSAMH KOMMYHUHKAIIUU;
® AZICKBATHOC HCIIOJIb30BAHUEC PCYUYCBLIX CPCACTB IJId Y4YaCTHUA B IOUCKYCCUHU U

apryMEHTallu CBOCH MO3UIIUH, YMEHHE MPEICTABIATE KOHKPETHOE COEPIKaHUE C COOOLICHUEM
€ro B MMMCbMEHHOU U YCTHOU (hopme, ompesiesieHne Crocob0B B3aUMOICHCTBHS, COTPYAHHYECTBO
B TIOMCKE ¥ cOope nH(pOpMAaIHH;

. orpezeneHue crnoco00B B3aWMOJAEUCTBUSA, COTPYIHHYECTBO B IMOUCKE U cOope
uHpOpMaLMK, YYacTHEe B JHaliore, IUIAHWPOBaHHE OOLIMX CIIOCOOOB palOTHI, MPOSBICHUE
YBaXUTEIBbHOTO OTHOUIEHUS K IPYTrUM y4aluMCs;

. ONMCAHUE COJACPAHUS BBIIOJIHSAEMBIX NEHCTBUI C LEIbI0 OPUEHTHPOBKU B
MPEAMETHONIPAKTHUECKON I€ATEIbHOCTH;

. YMEHMsI YUUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALMHU Pa3IUYHbBIX
MO3ULUI B COTPYAHUYECTBE;

. dbopMyIupoBaTh COOCTBEHHOE€ MHEHHE W TIO3WIMI0, apryMEHTUPOBaTh U
KOOPJIMHUPOBaTh €€ C MO3ULMAMU NapTHEPOB B COTPYIHUYECTBE MpPHU BBIpaOOTKE OOIIEro
pelIeHNs B COBMECTHOM J€ATEIbHOCTH;

. OCYIIECTBIIATh B3aUMHBIA KOHTPOJIb M  OKa3bplBaTb B  COTPYJHUYECTBE
HEO0OXOAUMYIO B3aUMOIIOMOIIIb;

. IUTAHUPOBaTh OOIIME CIOCOObI PabOThI; OCYILECTBIATH KOHTPOJIb, KOPPEKIHUIO,
OLICHKY JeMCcTBUI nmapTHEpa, yMeTh yOeXK1aTh;

. UCIOJIb30BaTh aJIeKBaTHbIE S3bIKOBBIE CPEJCTBA JJIsI OTOOPAKEHUSI CBOMX UYBCTB,
MBICJIC, MOTUBOB U MOTpeOHOCTEM; 0TOOpakaTh B peuu (omucaHue, 00BSICHEHHUE) COIEepKAHUE
COBepIIaeMbIX JIeHCTBUH, Kak B (opMe I'pOMKON COLMANIM3UPOBAHHOW peuH, Tak U B (opme
BHYTPEHHEHN peuu;

. pa3BUBAaTh KOMMYHUKAaTUBHYK) KOMIIETEHIUIO, MCIIOJB3YSl CPEICTBAa YCTHOW H
MUCbMEHHOW KOMMYHHMKAlMu Tpu paboTe ¢ TeKkcTaMu Yy4yeOHHMKa U JONOJHUTEIbHON
JUTEPaTypol, CHpPaBOUYHBIMU TaOJMIIaMH, MPOSABIATH TOTOBHOCTh K YBAXXCHHMIO MHOM TOUYKU
3peHus Npu o0CYKICHUH PE3yJIbTaTOB BHIITOJIHEHHOMN pabOTHI.

Ilpeomemnvimu pesynomamamu uszyuenus npeomema «Xumusa» ¢ 10 knacce
AGNAIOMCA Ce0YIoOuUe YMEHUA:
1. B mo3HaBarenbHOU chepe:

e JIaBaTh ONpEICNICHUS W3yYCHHBIX TOHSATHHA: «XUMUYECKHHA DJIEMEHT», «aTOM», «HOH»,
«MOJIEKYJIa», «IIPOCTBIE U CIIOKHBIE BEIIECTBA», «BELIECTBO», «XUMHUUYECKas Gopmyiay,
«OTHOCHTETIbHAS ~ aTOMHAas  Macca», «OTHOCHTENbHAas  MOJEKYISIpHas  Maccay,
OpraHMYecKHe BEIEeCTBa, UX Kiaccu(UKalus 1 HOMEHKJIATypa, CBOMCTBA, MOIydYeHUE U
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MPUMEHEHUE; H30MEpHUs, TOMOJOTHUSAIOIUMEPHI, THUIBl XUMHUYECKHX OPraHUYeCKHX
peakuuii u zip.

onucaTh  JIEMOHCTPAllMOHHBIE W  CAMOCTOSATEJIbHO  IPOBEICHHBIE XHUMHYECKHUE
SKCHEPUMEHTBHI;

ONUCHIBaTh M PA3IMYATh U3YyUYEHHBIE KJIACChl OPTaHMYECKUX COCTUHEHUN, XUMUYECKUE
peakuuy;

KIIACCU(UITUPOBATH U3YUECHHBIC OOBEKTHI U SIBIICHUS;

JieNaTh  BBIBOABI M YMO3AKIIOUEHHUS U3 HAOMIOJACHUM, H3YyYEHHBIX XHUMHUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BEILECTB IO aHAJIOTHUU CO
CBOMCTBAMM M3YYEHHBIX;

CTPYKTYpUPOBATh W3YYCHHBIN MaTepHal ¥ XUMHUYECKYIO HHPOPMAIUIO, TIOTYICHHYIO U3
JIPYTUX UCTOYHUKOB;

MOJICJIUPOBATh CTPOCHHUE OPTaHUUYECKUX BEIIECTB.

2. B 11IeHHOCTHO — OpHEHTalMOHHOH cdepe:

aHAJIM3UPOBATh M OILICHUBATh TMIOCJEACTBHUS JUIsI OKPYXKAIOIIEW cpeabl OBITOBOM U
MIPOU3BOJICTBEHHON JESITENFHOCTU YEIIOBEKa, CBA3aHHOI C MepepadOoTKOMN BEIIECTB;

3. B TpynoBotii cdepe:

MIPOBOJIUTh XUMUYECKUN SKCIIEPUMEHT;

4. B chepe Oe3o0macHOCTH KU3HEACITCITLHOCTH:

OKa3bIBaTh MEPBYIO MOMOIIb IIPU OTPABIICHUSIX, 0KOTaX U JPYIMX TpaBMaXx, CB3aHHBIX C
BEIICCTBAMH U J1a00paTOPHBIM 000PYIOBAHHUEM.

Y4eHuK HAy4YuTCH:

o Hazvleamb W3YYCHHBIC BEIIECTBA IO «TPUBHAIBHOW» WJIM MEXIYHAPOIHON
HOMEHKJIATypE;

o onpedenamsp. BAJCHTHOCTh U CTETICHb OKHUCICHUS XMMHYECKUX IJIEMEHTOB, THUII
XMMUYECKOM CBSI3U B COEIMHEHMSX, 3aps/ HOHA, XapaKTep Cpelbl B BOJHBIX
pacTBopax HEOPraHMYECKUX COCTWHEHUM, OKHUCIUTEIh W BOCCTAHOBUTEIb,
MIPUHAJIEKHOCTh BEUIECTB K PA3JIMYHBIM KJlaccaM OPraHM4YeCKUX COCIMHEHU;

o Xapakmepu30eamsv. OIEMEHTHl MaJbIX I[EPUOJIOB TIO0 UX TOJIOKEHUIO B
nepuoanueckoit cucreme JI.M.MenneneeBa; oOmiye XHUMHYECKHE CBOWCTBA
METaJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKUX M OPTraHUYECKHX
COCIMHEHUH; CTPOEHUE M XHUMHUYECKHE CBOWCTBA H3YYEHHBIX OpPraHUYECKHUX
COCIUHCHMIA,

o  00bACHAmMb. 32BUCUMOCTb CBOMCTB BEUIECTB OT UX COCTAaBA U CTPOEHUS; IPUPOY
XUMUYECKOW CBA3U (MOHHOW, KOBAJIEHTHOM, METAJTMYECKOI), 3aBUCHUMOCTH
CKOPOCTH XMUMHUYECKOM pEaKIMU M TMOJIOKEHUS XMUMHYECKOTO PaBHOBECHS OT
pa3IuYHbIX (haKTOPOB;

O  GbLINOJIHAMb XUMUYECKUU IKCHEPUMEHm TI0 PACIO3HABAHUIO BaKHEUILINX
HEOPTaHWYECKUX U OPTAaHUYECKUX BEIICCTB;

o Hpo8oOumb  CAMOCTOSTENBHBIM  TMOWUCK  XUMHUYEeCKOW  uHpopmamuu ¢
WCIIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX — W3JIaHHM,
KOMIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB VHTepHeTa); HCHOIB30BaTh
KOMITBIOTEPHBIE TEXHOJOTMH [T OOpabOTKM © TMepeJaydl  XUMHUYECKOU
uH(pOpMaIIMKU U €€ MPe/ICTaBIeHHs] B pa3INYHbIX (opMax;

Y4eHuK MOJyYUT BO3MOKHOCTH HAYYHTHCSH:

BBIJIBUTaTh W TPOBEPATH SKCHEPUMEHTAIBHO THUIIOTE3bl O XUMHUYECKHUX CBOMCTBAX
BEIIIECTB HA OCHOBE MX COCTaBa M CTPOCHMS, X CIIOCOOHOCTH BCTYIATh B XUMHUYECKHE
pEaKIuu, 0 XapakTepe U NPOAYKTaX pa3lIuIHBIX XUMHUYECKUX PEaKIIHii;

XapaKTepu30BaTh BEUIECTBA IO COCTaBY, CTPOEHUIO U CBOMCTBaM, YyCTaHaBIUBAaTh
MPUYUHHO-CIICACTBEHHBIE CBSI3H MEXK]y JAHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

15



COCTaBJIATh MOJICKYJISIDHBIE M IOJIHBIE MOHHBIC YPaBHEHUS 10 COKPALICHHBIM HOHHBIM
YPaBHEHUSIM;

IPOTHO3UPOBATh  CHOCOOHOCTH  BEIIECTBA  NPOSBIATH  OKHCIHUTEIbHBIE  WJIH
BOCCTAHOBHTEIILHBIC CBOMCTBA C YYETOM CTETEHEH OKHCICHUS 3JIEMEHTOB, BXOAALINX B
€ro COCTaB;

COCTaBIATH  YPaBHEHHMS  pEaKk[Wd,  COOTBETCTBYIOIIMX  IOCIIEIOBATEILHOCTH
NPEBPAICHUI HEOPTaHMUECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

BBIJIBUTaTh M TIPOBEPATh HSKCIEPHUMEHTAIBHO THUIOTE3Bl O PE3yabTaTaxX BO3ACHCTBHS
pa3InYHbBIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOH PeaKInu;

UCTIONIb30BaTh NPHOOPETECHHBIE 3HAHMS JJISl SKOJOTMYECKH I'PaMOTHOTO IOBEICHHS B
OKpYXKaroILEH Cpese;

UCTIONIb30BaTh MPHOOPETECHHBIE KIIFOUEBbIC KOMIETEHIIMU IPHU BBHIIIOJIHEHUH HMPOEKTOB U
y4eOHO-HUCCIIEIOBATENIbCKUX 33/1a4 110 W3YYEHHUIO CBOWCTB, CIIOCOOOB IOJNYYCHHS H
pacro3HaBaHMUs BEIIECTB;

00BEKTHBHO OIEHUBATH HH(POPMAIIMIO O BEIIECTBAX U XUMHUECKUX MPOIIeccax;
KPUTUYECKH OTHOCHUTHCS K TICEBIOHAYYHOH MH(OpMAaLnu, HeT0OPOCOBECTHON peKiiaMe B
CpeACTBax MaccoBOi MH(OpMAINH;

OCO3HAaBaTh 3HAYCHHWE TEOPETUYECKUX 3HAHUH 10 XUMHUU ISl TNPAKTUYECKOU
JeSITeTIHHOCTH YeIIOBEKa,

CO3J1aBaTh MOJICIIM U CXEMBI ISl pelleHHs y4eOHBIX U MI03HABATENIFHBIX 33/1a4; IOHUMATh
HEOOXOJUMOCTh COOJIIOJICHUSI TPEANMCaHul, Mpe/laraéMblX B HHCTPYKLHUAX IIO
UCIIOJIb30BAHUIO JICKAPCTB, CPEIICTB OBITOBON XUMHH U JIP.

IIpeomemnvimu pesynoemamamu usyuenus npeomema «Xumua» ¢ 11 Kknacce

ABNAIOMCA CEOYIOU{Ue YMEHUA:

1.

10.

dopMupoBaHUE 3HAHHMI OCHOB XMMHYECKOW HAYKH: BOKHEHIIUX (PAKTOPOB, MOHSTHIA,
XMMHUYECKMX 3aKOHOB M  TEOpUM, sA3blKa HAayKd, JOCTYHHBIX 00OOILEHMI
MHPOBO33PEHYECKOT0 XapaKTepa.

YcBoeHue ydyanuMucs BaXHEHIINX 3HAHMHA 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XHUMUH,
XUMHYECKON CUMBOJIUKE.

Pa3zButne ymeHuil HaOmogaTb U OOBACHATH XMMHUYECKHE SIBJICHUS, NMPOUCXOASIINE B
pUpoJie, 1abopaTOpPUH, B TOBCEAHEBHOMN )KU3HHU.

OBnazneHne ydaluMHUCS YMEHMSMHM NPOM3BOAWTH pacuyeTbl HAa OCHOBE XMMMUYECKHUX
(dbopMyJ1 BELIECTB U YPaBHEHUN XUMUUYECKUX pEaKLUii;

@dopMHUpOBaHUE CHENMATbHBIX YMEHMH: OOpamarbCsi € BELIECTBAMH, BBINOIHATh
HECJIOKHBIE AKCIIEPUMEHTHI, COONI0/as MpaBuUia TEXHUKH O€30M1aCHOCTH; TPaMOTHO
OPUMEHATh XUMUYECKHE 3HaHUS B OOLIEHUH C IPUPOJION U B MOBCEIHEBHON KU3HH.
PackpelTe TYMaHMCTMYECKOW HAIIPaBICHHOCTHM XWMHH, €€ BO3pPACTAIOLIEN poJIn B
pELICHUH TJIaBHBIX HpPOOJIEeM, CTOSIIUX Iepesa 4eIOBEYeCTBOM, M BKJIaJa B HAyYHYIO
KapTHUHY MHUDA.

PazButue nMYHOCTM OOYYalOUIMXCA: MX HMHTEUIEKTyalbHOE W HPABCTBEHHOE
COBEpIICHCTBOBAHME, (OPMUPOBAHHWE Yy HHUX T'YMAHUCTHYECKUX OTHOILIEHUH H
HKOJIOTHUECKU  11e1ecO00pa3HOro TOBEACHHUS B OBITY M B IpOLIECCe TPYHOBOU
JIeSATETbHOCTH.

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB M MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH yJaluxcs B
IpoLecCe MPOBEIEHUSI XUMUYECKOTO IKCIEPUMEHTa CaMOCTOSATEIBHOIO MPUOOpETEHUS
3HaHUH B COOTBETCTBUU C BO3HUKAIOUIMMU )KU3HEHHBIMU MOTPEOHOCTAMU;

Bocnurtanue OTHOIIEHUS K XUMHUHU KaKk K OJHOMY M3 (yHIaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00IeYeTIOBEYECKON KYIbTYpPHI;

[IpumeHeHre ydallMMUCS TOJYYEHHBIX 3HAaHUW M yMEHUH 18 0Oe30macHoro
UCIOJIb30BAaHUSI BEIIECTB M MaTepuajioB B OBITY, CEJIbCKOM XO3MHCTBE M Ha
IIPOU3BOJCTBE,  PEIICHUS  MPAKTUYECKMX  3alad B TIOBCEJHEBHOW  JKM3HH,
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

IPENyNpPEXACHUS ABJICHUN, HAHOCAIIMX BPE 3I0pPOBBIO UEIOBEKA U OKPY’KaIOIEH cpene
(pa3BUTHE PKOJIOTUYECKON KYJIBTYPHI YIAIIUXCS).
Y4YeHuk HayuuTcs:

1. Ha3bléamp W3Y4YCHHBIC BEIIECTBA 10 «TPUBHAIBHON» WIM MEXIYHapOJHOU
HOMEHKJIATypE;

2. onpedenamp. BAJICHTHOCTb U CTEIICHb OKHUCICHHUS XMMHWYECKHUX JJIEMEHTOB, THII
XUMHUUYECKON CBS3M B COEAUHEHMSX, 3apsij HMOHA, XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKHX COCOUHCHWM, OKHCINTENb M BOCCTAHOBUTEIb,
IIPUHA]JIEKHOCTD BELIECTB K PA3JIMYHBIM KJIacCaM OPraHUYEeCKUX COEIMHEHUI;

3. xapakmepu3zoéamb. DIEMEHTbl MaJbIX IIEPUOJOB II0 MX IIOJIOKCHHUIO B
nepuonuueckoit cucreme J[.M.MenaeneeBa; oOmme XHUMHYECKHE CBONCTBA
METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX M OPraHUYEeCKHX
COCIMHEHUI; CTPOEHHWE MU XHMMHUYECKHUE CBONCTBA M3YUYEHHBIX OpPraHMYECKUX
COCIUHCHMI,

4. 00vACHAmMS: 32aBUCHMOCTb CBOWCTB BELIECTB OT UX COCTaBa U CTPOCHUS; IPUPOIY
XUMHUYECKON CBSI3M (MOHHOW, KOBAJEHTHOW, METaJUIMYECKOW), 3aBUCHUMOCTh
CKOPOCTH XMMHYECKON peakUuu M IOJIOKEHUS XHMUYECKOTrO PaBHOBECHUS OT
pas3InYHbIX (aKTOPOB;

5. 6binonHAmMb XUMUYECKUIl IKCnEpuMeHm T0 PACIO3HABAHUIO Ba)KHEHIIMX
HEOPraHUYECKUX U OPraHUYECKUX BEILECTB;

6. npo6ooums  CaMOCTOATENBHBI  TMOWCK  XUMHYECKOW  WHPOpMAmuu ¢
UCIOJIb30BAaHUEM PA3JIMUYHBIX HMCTOYHUKOB (HAYUHO-TIOMYJAPHBIX HW3JaHMH,
KOMIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB VIHTepHeTa); HCIOJIB30BATH
KOMIIBIOTEPHBIE TEXHOJOTMM sl 00paloTKM M Hepefadyd XHUMHYECKOM
UH(pOPMALIMU U ee MPEICTaBICHUs B pa3InuHbIX (hopMmax;

Y4YeHuK NoJIy4YUT BO3MOKHOCTD HAYYHThCH:

BbIIBUT'aTb HW TIPOBECPATH OKCICPUMCHTAJIBHO THUIIOTE3bI O XHMHUUYCCKHUX CBOMCTBAX
BEIIIECTB Ha OCHOBE UX COCTaBa U CTPOEHMS, UX CIIOCOOHOCTH BCTYINaTh B XMMUYECKHE
peaKIuy, 0 XapakTepe U MPOAYKTaX PATUYHBIX XUMUYECKUX PEAKIIU;

XapaKTepu30BaTh BEUIECTBA IO COCTAaBY, CTPOEHUI0 M CBOWCTBAM, YCTaHABIUBAaTh
MPUIUHHO-CJIICACTBCHHBIC CBA3W MCKY JaHHBIMH XapaKTCPHUCTUKaAaMH BCUICCTBA,
COCTaBJIAITh MOJIEKYJIIPHBIE U IIOJHBIE MOHHBIE YPABHEHMS 110 COKPALICHHBIM HOHHBIM
YpaBHEHUAM;

COCTaBIATh  YPAaBHEHMsI  PEAKIMH,  COOTBETCTBYIOIIUMX  IOCIEN0BATEIBHOCTH
npeBpameHHﬁ HCOPTaHNYCCKUX BCIICCTB Pa3JINYHBIX KJIACCOB;

BbIIBUT'aTb W MPOBEPATH OJKCICPUMCHTAJIbHO THUIIOTE3BI O PE3ylibTaTax BOSHGﬁCTBHﬂ
pa3InYHbIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOH peakinu;

HCII0JIb30BAaTh HpI/IO6peTeHHLIe S3HAaHUA I OKOJOTMYCCKH TpaMOTHOI'O ITOBCIACHUS B
OKpYXKarolleH cpere;

HCII0JIb30BAaTh HpI/IO6peTeHHBIe KJIIFOYCBBIC KOMIICTCHI WU ITPU BBIMOJIHECHUU ITPOCKTOB U
y4eOHO-UCCIIEIOBATENIbCKUX 33/1a4 10 W3YYEHHUIO CBOWMCTB, CIIOCOOOB TIOJIyYEHHS U
pacro3HaBaHMsI BEILIECTB;

00BEKTHBHO OLIEHUBATh MH(POPMAIIMIO O BEIIECTBaX U XUMHUECKUX MpoIleccax;
KPUTHYECKH OTHOCHUTHCS K MCEBJOHAYYHON MH(pOpMauu, He10OpOCOBECTHOM pekiiaMe B
CpeACTBax MaccoBoil HH(popMaIuy;

OCO3HAaBaTb 3HAYCHUC TCOPECTUUYCCKUX 3HAHUA TO0 XUMHH JJIsL HpaKTquCKOﬁ
JESATEIILHOCTH YEJI0BEKa,

CO3aaBaTb MOJCIIN U CXEMBI IJId pCUHICHUA y‘IG6HBIX U IIO3HABATCJIBbHBIX 3a/1a4, IIOHUMAaThb
HEOOXO/MMOCTh  COOJIIOJICHUS TpENNUCAaHUM, TMpengaraeMblX B HHCTPYKIMAX IO
UCIIOJIb30BAaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMMHU U JIP
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC (35 YACOB)
Ne Hcnoabs3oBanue
Ha3Banmne Tema ypoka OcHoBHoOe coep;kaHHe YPOKaA o0opynoBanus
pasnena nentrpa «Touka
U IIPOrPaMMBI Pocra»
BOCIIUTAHUS
Beseoenue 1. Ipeamet | CraHoBieHME OpPraHUYECKOM
Bw OpraHuvecKo XUMUU KaK Hayku. Butanusm u ero
Ycranosnenue XUMHUH. kpax. OmpezeneHue 3I1€MEHTHOrO
JOBEPUTEIIBHBIX cocTaBa OpraHUYeCKHUX
OTHOIIEHUI COEMHEHHUI.
MEXIy YUYUTEIEM [InaBnenue, oOyrianBaHue u
U €ro y4yeHUKaMHu, TFOPEHUE OPraHUYEeCKUX BELIECTB
CHOCOOCTBYIOUINX (Ha mpuMepe caxapo3bl).
MIO3UTUBHOMY JeMoHcTpanus. Konnexkuus
BOCIIPUSITUIO NPUPOJHBIX, HCKYCCTBEHHBIX U
yYalMHIcs CUHTETHUYECKUX OpPraHUYECKUX
TpeboBaHu u COEJIMHEHHI, MaTepHalioB u
npocs0  yuuTes, n3nenuii u3 Hux. JlaboparopHbie
MPUBJICYCHUIO HUX ONBbITHI. 1. Onpenenenue
BHUMAaHUS K 3JIEMEHTHOTO cocTaBa
oOcyxmaemMol Ha OpPraHUYECKUX COECIUHEHUM.
YpOKe
nHpopManuu,
aKTUBM3ALMU  UX
II03HABATEIBHON
NEeSITENIbHOCTH
1
2 2. Teopusi | OCHOBHBIE  IOJIOXKEHHUSI ~ TE€OpUU
CTPOCHHUA ctpoeruss A. M. bytieposa.
OPraHu4eCKuXx BanenTtHOCTS. OneMeHTHI C
COeIUHEeHUI. MOCTOSTHHOMN 51 MIEPEMEHHOMN
BaJICHTHOCTBIO. CrpykTypHBIE
dbopMynbl  HEOPTaHMYECKUX U
OPraHMYECKHUX  BEIIECTB.  [HIIBI
YTIEPOAHBIX IIETIOYEK: JIMHEHHas,
pa3BeTBIIEHHA, 3aMKHYTasl.
KpatHOCTE XMMUYECKOH CBS3H.
N3omepusa.  Bunpsl  uzomMepum.
[lonsiTHe © B3aUMHOM BIUSHUU
aTOMOB B MOJIEKYJIax
OpPraHMYECKUX BEIIECTB.
JlaGopaTopHbIe ONBITHI.
2. Wsrorosnenue MoJelen
MOJIEKYI OpraHUYECKHX
COETUHEHU.
3 3. Bxoanas [ToBropenue. TectupoBanue 3a 9
KOHTPOJIbHAA L
padora
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Yeneeooopoowr u
ux npupoomsle
ucmounuxu (9 u)

IIpumeHeHue
ypoke
WHTEPAKTHBHBIX
dhopm paboThI
YUaIIUXCS: -
UHTEJJIEKTYalb-
HBIX urp,
CTUMYJIHPYIOIINX
M03HABATEIbHYIO
MOTHBAIIHIO
IIKOJIbHUKOB

Ha

1. IIpupoanbie
YIJIEBOAOPO/bI.
AJIKaHBbI.

3HaueHUe TPUPOAHOIO raza u
UHBIX peIeTbHBIX
yIIEBOAOPOJIOB B KadyecTBE
TOIUIMBA U XUMHUYECKOTO
Chipbid. Meran u JApyrue
aJIKaHbl KaK COCTaBHAas 4acThb
MIPUPOTHOTO rasa.
XUMHYECKUE CBOMCTBa
MeTaHa, O0OYCJIOBIIMBAIOIITHE
€ro IpuMeHeHue (ropeHue,
MAPOJIN3, TAJIOTEHUPOBAHHUE).
I'omosorn merana, uzomepus
u HOMEHKJIaTypa.
JerunpupoBanue
staHa.KpexkuHr u
U30MepHU3aIUs AJIKAHOB.
AJKUITbHBIE pauKaJIbl.
Mexanuszm
CBOOOTHOPAIUKATBHOTO
raJIOTeHUPOBAHUSA AJKAHOB.
JdemoHcTpanuu.
[[TapocTrepxkHEBBIE 17}
O00OBEMHBIE MOJETH MOJIEKYII
NIEPBBIX IIPEACTABUTEIIEH
Kjacca ankaHoB. duznueckue
CBONCTBA ra3000pa3HbIX
(mponaH-OyTaHOBasi CMECh B
3QKUTAJIKE), KUIAKUX (OCH3MH)
u TBEPJIBIX (mapadun)
AJIKAHOB: arperaTHoe
COCTOSIHME, PacTBOPUMOCTH B
Bojge. lopenme  mpomnasn-
OyTaHOBO cMecH
(3akuranika). OTtHouieHue
aJIKAaHOB K pacTBopy
nepMaHTaHata  Kajuusg |
OpPOMHOI BOJIE

Jatauk BBICOKOM
TEeMIIepaTyphl,
Jatauk
TEeMITepaTyphl
IJIATUHOBBIM

2. ITHJIECHOBLIE
YIJ1€BO0OPO/bI,
HJIM AJIKEHBbI.

OTuieH Kak MIPEICTaBUTENb
ankeHoB. llonmydeHuwe H>TuieHa B
MIPOMBIIIIJICHHOCTH

(merugpupoBaHWe dSTaHA) W B
naboparopun (merumparanus
sta”ona). CBolicTBa (TopeHue,
OpoMHupOBaHUE, THIpaTaIus,
MOJTUMEpHU3aIHs, OKHCJICHHE
pacTBOpPOM KMnO4) u
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IIPUMEHCHUC DTUJICHA.

3. ®dusnyecKkue
XHMHYECKHE
CBOMCTBA
aJIKEHOB.
IHonyuyenue "
NpUMEeHeHHe.

[TonusTuieH. [Iponunen.
CrepeoperysiipHOCTh  [TOJIUMEpA.
OcHoBHBIE HIOHSATHSA XUMHH
BBICOKOMOJIEKYJISIPHBIX
COCTMHEHUM. Peaknuu
nonuMmepuzauuu. llomwdtunen wu
00J1aCTH €ro NPUMEHEHHUS.
[Tonyuyenue MTOJIMATUIICHA
IOJINMEpHU3aLuei JTUJICHA,
MOJIMIIPOINIMIIEHA TIOJMMEpU3aMeit
IIPOIUJICHA.

IIpaBuno B. B. MapkoBHHKOBa Ha
puMepe IIPOIUJICHA.
KauecTtBeHHbIE peakuuu Ha
HEIpeIeIbHbIe COEUHECHMUSL:
oOecriBeunBaHne OPOMHOW BOJBI U
pacTBOopa IepMaHraHara KaJus.
T'omomorunueckuii pan 3TH-
JICHOBBIX YIJIEBOJIOPOJOB,
nzoMepust (YriaepoaHOro CKejeTa u
NOJIOKEHUsT ~ KpaTHOM  CBA3M),
HOMEHKJIATypa. ITonyyenue
STWIEHA AETUApaTalUeil 3TaHoIa U
JNETUIpUPOBAHUEM dTaHa.
Hemoncrpauuu. Ilapocrep:xuesas
n 0o0beMHas MOJENINU MOJEKYJIb
STHJICHA. ['openne JTHJICHA.
Komnexnus

«[lonuatuiex u U3enus U3 HEro».
JlaGopaTopHble ONbITHI. 3.
OOHapyxeHue HENPEJEIIbHBIX
COeTMHEHUN B KUIKUX
HeTeNnpoayKTaxX.

Jatauk
BBICOKOM
TeMIepaTyphbl,
Jaruuk
TeMrepaTypbl
TUIaTUHOBBIM

4, AunenoBbie
YIJI€BOAOPOIBI.
Kayuykn.

Kayuyx u ero CBOMCTBA.
Bynkanusanus xaydyka. Pesuna.
N3onpen Kak MOHOMEp
MIPUPOTHOTO KaydyKa.

Cunrernueckuii  kaydyk.  1,3-
byraguen KaK MOHOMED
JTUBUHUIIOBOTO U OyTaJHEHOBOTO
CUHTETUYECKUX KaydyKoB. IHbIe
XUMHYECKHE CBOWMCTBA JTUEHOB:

raJIor€HUPOBAHNE,
TUIPOTaJIOr€HUPOBAaHUE,

TUAPUPOBAHUE. 1,2- u
1,4-npucoennnenne. Ilomydenue
JTUEHOBBIX YIJIEBOJOPOI0B
meronom C. B. Jlebenesa wu
JNETUIPUPOBAHUEM AJIKaHOB.
T'omomornueckuii pan
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COTIPSIKEHHBIX JTMEHOBBIX
yTIEBOIOPOIOB, HOMEHKIIATYpa.

JdemoHcTpanmu. Monpenu
(mapocTtepkHeBblE U 0OBEMHas)
monekyn 1,3-Oyragumena u 2 -
Metui-1,3-0yranuena (M30mpeHa).

Paznoxenune KaydyKa npu
HAarpeBaHuu, HUCIBITaHUE
MPOAYKTOB PA3JIOKEHUS Ha HEIpe-
JICIIbHOCTb. Komnexkmun

«KayLIYKI/I», «Pe3uHa n U3aCINA U3
HECH.

5. AJIKMHBI.
AlleTHJIEH.

BricokoTeMmmnepaTypHoe iams
alleTWICHa KaK OJHa M3 olacTeit
ero npuMeHenus. llomyudenue
aueTwieHa NHUPOIM30M MeETaHa H
KapOouaHbIM criocobom. [lomyuenue
KapOuzma Kanblus. XUMHUYECKHE
CBOMCTBA. aleTuJIeHa:
raJIOr€HUPOBAHMUE,
TUAPOTraAJIOT€HUPOBAHKE
(XJIOpBUHUI U TIOJIUBUHUIXJIOPUJ,
€ro MpUMEHEHHE), THJpaTalus
(peakuus

M. TI'. Kydepoma), Tpumepusamus
(peaxmus H. JI. 3enunackoro).
I'omonoruyeckuii psn, u3oMepus,
HOMEHKJIATypa aJIKUHOB.
JdemoHncTpanmu. Monenu
(mapoctepkHeBass W 0O0bEMHas)
MOJIEKYJBl ~ alleTWiIeHa. ['opeHue
aleTuiIeHa. JlabopaTopHble
onbIThl. 4. [lonydyeHue u cBoiicTBa
aleTUJICHA.

6.
ApomaTHueckue
yIJIeBOAOPOAbI,
WJIH apeHBl.

OTkpbiTHE OEH30I1a, €T0 CBOMCTBA U
nepBble 0071aCTU MPUMEHEHHUS.
YcraHnoBneHue XUMUYECKOTO
ctpoeHuss  Oenzona.  dopmyna
Kekye.

CoBpeMeHHBIE IPEICTABICHUS

0 CTpoeHHH OeH3os1a. XUMHUYECKUE
CBOICTBa OeHzona:
raJJoreHMpPOBaHUE, HUTPOBAHUE.
[lonyuenne Oenzoma. ['omonor
OeH301a — TOJIYOII.
JdemoncTpanuu. O06bemHas
MOJIENIb  MOJEKYJIbI OeH3zoua.
l'openne Oenzona.  OTHOIIECHUE
OeHszona K OpOMHOM(MOAHOI) BOME
W pacTBOpPY NepMaHTaHaTa KaJus
(Ha npumepe TEXHUYECKUX
pacTBOPUTEIIEH, COZEepIKAIIHNX
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apeHsbl).

10 . Hedrs, Y| Heprs, ee cocras, dusmueckue
CIocooObI ee o
CBOMCTBA M  NPOHUCXOXKICHHE.
nepepadoTKH. DKOJIOTHYECKUE MOCJIE/ICTBUS
pasznuBa HePTH U CrTOCOOBI OOPHOBI
¢ Humu. Ilpomeccel mepepaboTku
HeTH: pexTUdUKAIUA, KPEKUHT,
pUGOPMHHT. ITponykTbl
nepepaboTtkn  HepTH M UX
UCIIOJIb30BaHUE.
[TonsiTrie 06 OKTAaHOBOM YHCIIE.
JleMoHCTpalUu. O6pazoBanue
He(TAHON IMJICHKU Ha TTOBEPXHOCTH
BOJIBI. O6napyxeHnue
HEMpeleNnbHbIX  COCAUHEHUHA B
KUJIKUX HEPTEPOAYKTaX.
JlaGopaTopHbIe ONBITHI. 5.
O3HakOMJIEHHME C  KOJUIEKIHEH
«Hedtp u MPOJYKThI ee
nepepadOTKmy.
11 8. Knaccudukanus  yrmeBogopooB
CucremMaTH3anusi | 110 CTPOSHHIO YIJIEPOIHOTO CKEIeTa
" 00001IeHNe | U HAJIMYUIO KPAaTHBIX  CBA3EH.
3HAHUH nmo | B3auMocBsI3p  MEXIy COCTaBOM,
yIJ1eBOI0pPOAaM. CTPOEHUEM u CBOICTBaMH
YTIIEBOJOPOIOB.
12 9. Konrtpoabnasn | ['enetnueckas CBS3b MEXIY
padora Nel: | KJTaccaM¥ YTiIeBOJOPOJIOB.
«¥YTIeBOAOPOABI».
Kucnopoo- 1. CnupTsl. OTUIOBBIA COUPT U €ro cBoiictra. | Jlarduuk BBICOKOH
cooepiicauue Oxucnenue ATaHOJA | TEMIIEPATYPBI,
opzanuueckue (bepmenTaTuBHOE, OKcHIOM Menu | JlaTumk
coeounenun (IT)).  Xumuueckue  CBOMCTBaA | TeMIepaTypbl
(74 JTaHOJIIA: JleTupaTanus, | MIaTUHOBBIN -
B3aUMOJICHCTBHE  C  HATpHUEM, | U3MEpEHUE
ropeaue. [lomyueHme  dTaHONA | TEMITEPATYPHI
MIPUHSTHE u TUApaTalyel STHIIEHA, MIENIOYHBIM | IEPEX0JI0B
pear3aIuo THIPOJIA30M raJIOTeHITaHa, | AJTIOTPOITHBIX
LEHHOCTEeH OpoXkeHHEeM caxapoB. | MOAU(UKALUN CEePBI;
3II0POBOTO " I'omosnormueckuii ps | M3MEpeHne
6e30macHOro OJIHOATOMHBIX CIUPTOB, U30MEPHS, | TEMIIEpaTyphl
obpaza KHU3HH, HOMEHKJIaTypa.  MHOTOAaTOMHBIE | TUIABJICHUS BEIIECTB.
noTpeOHOCTH B CIUPTHIL: STUJICHTITUKOJb,
buznyecKkomMm riunepuH. KadecTBeHHas peakius
CaMOCOBEPIICHCTB Ha MHOTOATOMHBIE CITUPTHI.
OBAaHHH, 3AHATHIX JleMoHCTpAIINH. Monemu
CIOPTHUBHO- (mapocTepxHeBblE U OOBEMHBIE)
03JI0pPOBHUTEIHHOMN MOJIEKYJl ~ CIUPTOB:  METAaHOJIA,
JesTeIbHOCTHIO, JTaHoJA, STUJICHTJIUKOIS u
HEnpusTHe rauepuHa.  [opeHuwe  sraHona.
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BPEIIHBIX
[IPUBBIYEK:
KypeHwUs,
ynotpeOiaeHus
AJTKOTOJIS,
HapKOTHKOB

13

BsaumogeiictBue 3TaHoJIa c
HatpueM. l[lonmyueHue >TwieHa U3
3TaHoJjA.

JlabopaTopHble OIBITHI. 6.
CgoiicTBa 3TWJIOBOTO coupra. 7.
CaoiicTBa raunepuHa.

14

2. KameHHbIH

yroJib.

Kamennsrit yToJib u ero
HCIIOJIb30BaHUE. KokcoBanue
KaMEHHOTO  yIJIs,  BakKHEHIIHMe
MPOTYKTHI KOKCOXUMHYECKOTO
MIPOM3BOICTBA.

Jdemoncrpauun. Komekius
«Kamennbiii yromnby. Komnekuus
MPOJTYKTOB KOKCOXHUMHYECKOT'O
MTPOM3BOICTBA.

15

3. ®denout.

Crpoenue MOJIEKYJIbI u
(du3mveckue CcBoicTBa  (heHoa.
B3anMHOEe BIMSHHE aTOMOB B
MOJIEKYJIaX OPraHUYEeCKUX BEIIECTB
Ha mpumepe (eHoma. XuMHUECKUE
CBOICTBa (deHomna,
MOJITBEPIKTALOIITHE B3aMMHOE
BIUSHUE  aTOMOB:  KHCIIOTHbBIE
CBOMCTBA, peakuuun
raJIoreHUPOBAHUS, HUTPOBAHUSI.
[Tonyuenune ¢deHnona u3
KaMEHHOYTOJIbHOM CMOJBl U U3
MIPOU3- BOAHBIX O€H30J1a.
JdemMoHcTpanum. O6bemMHas
MOJIEJTh MOJIEKYJTbI dbenomna.
PactBopumMocTh eHoNa B BOjIE pU
KOMHATHOM TeMIleparype W MpH
HarpeBaHUU. Bzaumoneicteue
(deHonma ¢ pacTBOpPOM IICNIOYH U
OpomHoii Bojou. KauectBenHas
peakmuss Ha (EHONT C XIJIOPHUIOM
xenesa (I11).

16

4. Aabaeruanl
KETOHBI.

U

[Ipon3BOACTBO W HCHOJIB30BAHUE
CTPOUTENBHBIX U OTACIIOYHBIX
MAaTepHaIOB Ha OCHOBE MOJMMEPOB
u3 peronodopmManbIeTUIHBIX CMOJ
U UX aHAJIOroB. @opmManbAerui, ero
CTpoeHHe U (U3NYECKUE CBOMCTBA.
®opmanuH. XHUMHYECKHE CBOMCTBA
dbopManpaeruaa:  THIPHUPOBAHUE,
OKMCJICHHUE. Peaxmnn
MOJIMKOHICHCAIIUH.

l'omonornueckuii psia aabIerujoB,
A30Mepus, HOMEHKJIaTypa.
KauecTBennas peaxkuus Ha
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anpAeruaHyo rpymmy. [lomydenue
(dbopManbaeruaa U areTanbaeruaa
U3 COOTBETCTBYIOIIUX CIIMUPTOB.
[TonsiTue 0 KeToHAX. AJbIETUIbI U
KETOHBI B TIPUPOJIE.
JleMoHCTpaLIUH. Moaenu
(mrapocTepkHeBbIe U OOBEMHBIC)
MOJIGKYJT METaHajds U JTaHaJsl.
O3HaKkOMJIECHHE C  KOJUICKIIHEH
IJIACTMAcC

U u3zienuid u3 Hux. Jlaboparopubie
ONBITHI. 8. CBolicTBa
dhopmaipierua.

17

5. KapOoHoBble
KHCJIOTBI.

KapOoHOBBIE KUCIIOTHI B IPUPOJE U
B ObITy. XUMHUYECKHE CBOIICTBa
KapOOHOBBIX KHCJIOT B CpPaBHEHHUH
CO CBOMCTBaMH COJISTHOW KHCIIOTBI
(B3auMozelicTBHE C MeTaJlJIaMH, OC-
HOBHBIMHU OKCHJIaMH,
OCHOBAHUSIMHU, COJIIMHU). YKCyCHas
KHUCJIOTa Kak cJaOblil 3JIEKTPOJIUT,
MOHHBIE YPABHEHUS PEAKLUN C €€
y4acTHEM.

Peaknus stepuduKamym.
I'omostornueckuii psia npenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, U30MEPHUs, HOMEHKJIATypa.
[Tonyuenue MYypaBbUHOMN 51
YKCYCHOM KHCIIOT.

OTtnenpHble TpPEICTaBUTENN KHUC-
JIOT MHOTO CTPOEHMS: OJIEMHOBA,
JIMHOJIEBas, JIMHOJICHOBAS,
aKpuJIOBas, I11aBeseBas, OeH30iHas.
JdemoHcTpanmu. Moaenu
(mwapocTepkHEBble U OOBEMHBIE)
MOJIEKYJI MYPaBbUHOU U YKCYCHOU
kucnor.  OOpasibl  HEKOTOPBIX
KapOOHOBBIX KHCIIOT: MYpPaBbUHOM,
YKCYCHO, OJICMHOBOM,
CTE€apUHOBO, L1aBEJICBOM,
O€eH30IHOIA, JIMMOHHOM.
OTtHoweHue pa3IMYHbIX
KapOOHOBBIX  KHCJIOT K  BOJE.
[lonyyenne  cioxHOro  »dupa
peakuuein sTepuduKamu.
JlabopaTopHble ONBITHI. 9.
CBolCTBa YKCYCHOW KHMCJIOTBI.

18

6.Caoxnble
3¢upsbl. ZKupsbl.

N3yuenne cocraBa xupoB. Kupsbl
pacTUTEIBHOTO W YKUBOTHOTO
IMPOUCXOXKIACHUA, PA3JIMUIUA B HUX
cocraBe. ['maponus XKUpOB U HX
oMblieHre. Mbita. CHHTETUYECKHE
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MOIOIIINE cpencTBa (CMO).
DKOJIOTHYECKUE aCIeKThI
npumeHenust CMC. I'uapupoBanue
KUIKUX KUpoB. [Ipom3BoacTBO
TBEPAbIX  JKHPOB HAa  OCHOBE
pactuTenbHbIX Macen. [lonsitue o

CIIOKHBIX  3dupax.  CroxHbIe
3¢upsl OJIHOOCHOBHBIX
KapOOHOBBIX KHCJIOT "

OJIHOATOMHBIX cnupToB. M3omepus
Y HOMEHKJIATypa CIOXKHBIX 3(PUPOB.
Peaknus srepudukanuu. CrnoxHbe
3¢upsl B mpupozae. Kupbl Kak
CIIO)KHBIE D(UPBHl TIHIEPUHA U
BBICIIUX KapOOHOBBIX KHCIIOT.
JdemoHcTpanmu. Komneknus
MUIIEBBIX ~ KUPOB M Maced.
PactBopumMocTh JKAPOB B
OpPraHMYECKUX ¥ HEOPraHWYECKUX
PacTBOPUTEISX. UzroroBnenue
mbuta.  Kommekmmst  oOpasios
MPUPOAHBIX  Maxy4yuxX S(OUPHBIX
macen. Koitekuust KMAKHX U
TBEP/bIX MOFOIINX CpPEICTB.
CpaBHEeHME  MOIOIIMX  CBOWCTB
pPacTBOPOB MblIa M CTUPAIBHOTO
MOPOIIIKA.

JlaGopatopubie  ombIThl.  10.
CaoiictBa xupoB. 11. CpaBHeHHe
CBOWCTB  pacTBOPOB  MbUIa |
CTHPAJIbHOTO MOPOIIIKA.

19

7. YriieBoabl.

CocraB yriieBOJIOB, MX HaX0XKJICHHUE
U poib B TMpupoie. 3HaYCHHE
YIJIEBOJIOB B TEXHHKE, OBITY, Ha

IIPOU3BOJICTBE. Knaccugukanus
yIJIE€BOAOB:  MOHO-, JM- U
MOJINCaXapuabl. Crpoenue
MOJIEKYJIbI TJIFOKO3BI.
JIBOMCTBEHHOCTH byHKIIUN
OpPraHMYecKoro  BellecTBa  Ha
npuMepe TJTIOKO3BI
(ampaerugocupT).

XUMHYECKHUE CBOMCTBA TJIFOKO3BI,
JIOKa3bIBAIOIINE  JIBOMCTBEHHOCTD
ee  (yHkuMM:  TUIpPHpPOBAHUE,
B3aUMOJICICTBUE C THIPOKCUIOM

Meau (ID), OKHCIJICHUE
(pepmenTaTHBHOE, peakuus
«cepedpsiHOTO 3epKayiay).

Bbpoxenue rmoko3bl. POTOCUHTES.
®pyKTO3a KaK HM30MEp TIJIHOKO3bI.

Hatuuk pH
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Caxapo3a Kak  NpeACTaBUTEIIb
JIHACAaXapuIoB. [IpousBoacTeo
caxapa. [lomucaxapunpl: Kpaxmad,
LEJUIIOI03a. CpaBHenue 170'¢
CTPOEHUS

u cBoiicTB. KauecTBeHHas peakuus
Ha KpaxMa.

JdemMoHcTpanum. Konnexmus
KpaxMaJoCOEPKalIuX IMPOAYKTOB
MUTAHUS. U TPOJYKTOB HA OCHOBE
caxapo3sbl. BzanmopeiicTBre
TJIIOKO3BI u caxapo3bl C
ruapokcuaoM meau (I1).
JlabopaTopHblie ONbITHI. 12.
CBolicTBa IIIOKO36I. 13.

CBoiicTBa Kpaxmaa.

Hatunk pH
A3zomcooep- 1-2. Amunbl. | [Ipupognsie KpacuTenu kak | JdaTuux pH
Hcawjue AHWINH. MPOU3BOJHbIE aHWIMHA. OTKpbHITHE
op2anuuecKue u CTPYKTYypa aHWJIMHA.
coeounenus (8u.) AMHHOTrpyIHIa. OcHOBHbBIE
CBOMCTBAa aHWJIMHA. bpoMHupoBaHHe
aHWINHA (KA4yeCTBEHHAas pPeaKIHs
MIPUHSATHE u Ha aHwivH). B3aumHOe BIHsSHUE
peanu3anno aTOMOB B MOJIEKYJIax
[IEHHOCTEHN OpTraHWYECKUX  COCIUHEHHH Ha
310pOBOTO u npuMepe aHuwiuHa. llonmydenue
0e30MacHoOro anunuHa. Peakuus H. H. 3ununa.
obpaza JKU3HU, Jemoncrpauuu. Mogenu (mmapo-
MOTPEOHOCTH B CTEP/KHEBBIC u 00BEMHBIE)
buznueckom MOJIEKYJI METUJIaMUHA U aHUJIMHA.
CaMOCOBEPILIEHCTB ®u3nyYecKnue CBOICTBA aAHWUJIMHA:
OBaHUU, 3AHIATHUIX arperaTHo€  COCTOSIHME,  LIBET,
CIIOPTUBHO- 3amax, OTHOIIEHME K  BOJE.
03JI0POBUTEIIBHOU Bzaumonencreue AHWINHA c
JIESITEIbHOCTBIO, KMCJIOTaMU. BsaunmoneticTeue
HETpUsATUE ra3oo0pa3HbpIX  METWJIaMHUHA |
BpPEIIHBIX XJOpoBO-  jaopoxa. OTHolIeHUE
MIPUBBIYECK: aHWIMHA K OpOMHOHN (MOJHOM)
KypeHus, Boje. Komekmuss aHWIMHOBBIX
yImoTpeOIeHus KpacuTened U MpernapaToB Ha
aJKOr oIS, OCHOBE€ aHWJIMHA.
HapKOTUKOB
20-21
22 3. Beaxn. | benku kak OuomonmMMepsl, HX
HyxkienHoBbie cTpoeHue (TepBUYHAS, BTOpHUYHAS
KHCJIOTHI. u TpeTUYHAs CTPYKTYpBI),
XUMUYECKHE CBOMCTBA
(neHatypanus, TUAPOIIN3,
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Ka4eCTBEHHBIC peakunu —
OouyperoBas u
KCaHTOIIPOTEHHOBAs ).

buonornveckue ¢(yHKIMH OETKOB:
CTpouTeNbHas, (pepMeHTaTHBHAS,

3aluTHas, TpaHCIOPTHA,
CUTHaJIbHAs

U Jp.

JdemoHcTpanuu. Henarypanus
pacTBopa KypuUHOro Oejlka ToJ
neiicTBuemM TEeMIIepaTypsbl,
pacTBOpOB coJent TSIKEIIBIX

METaJUIOB M 2JTaHoia. [opeHue
NTHYBETO Iepa, MIEPCTIHON HUTH U
KyCcOYKa  HATypaJlbHOW  KOXHU.
[IBeTHbIE peakuu OEIKOB.
JlaGopaTopHuble  omnbIThl. 14,
CBoiicTBa OEJIKOB.

23

4, TIlousiTue
0 HYKJIEHHOBBIX
KHCJI0TAX.

JIHK u PHK xak Ouomosmmepsl.
Obmas cxema CTpOECHUS
Hykineotuaa. CpaBHEHHE CTPOEHUS,
HaXOXKJCHHE B KJIETKE W (YHKUIUI
JHK u PHK. Buger PHK u mnx
GbyHKIHN.

[lonsiTe o OMOTEXHOIOTUU U €€
ncrnonb3oBanue. [IoHATHE 0 reHHOMN
UHXCHEPUH.
I'ennoMonudunrpoBaHHbIE
MPOJYKTHI.

JleMoHcTpanuu. Mopaens
MOJIEKYJIBI JIHK. O6pa3sist
MIPOJYKTOB, MOJTy4YEHHBIX u3
TPAHCT€HHBIX (OpPM pacTeHU u
KUBOTHBIX. JlexapcTBeHHbIE
CpencTBa u npenaparsl,
U3FOTOBJIEHHBIE  C  TIOMOIIBIO
T€HHOUN WH)KEHEPHUU.

24

5.
I'enernueckas
CBA3b MeEKIY
KJaccaMu
OpPraHn4ecKHux
CoeTUHEHNH

TloHsaTHE O rEHETUYECKOM CBI3U

U TEHETUYECKOM psLe Ha IpUMeEpe
B3aMMOIIEPEXOI0B MEXIY
KJIaCCaMHU YIJIEBOAOPOIOB u
KHCIIOPOA- M a30TCOACPKAIIUX
COCIMHEHUM. Nnnmroctpanus
TEHETUYECKOM CBSA3M Ha IpUMEpE
OpPraHUYEeCKUX COCIMHEHUIN
Pa3IUYHBIX KJIACCOB, COJEPIKAIIMX
JIBa aTOMa yIiepoja.

Hemonctpanuu. [lepexon:

9TAaHOJ - 3TUJICH —3TUJICHIJINKOJIb.

25

Pemenne OKCIICPUMCHTAJIBHBIX
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[IpakTHyeckasn 3a1a4y o uaeHTuGUKaIu
padora Ne 1 OPraHUYECKUX COCIUHECHUM.
«nertudukamnus
OpraHUYECKUX
COCTUHEHUINY.
26 7.
Knaccupukanus  kuciopona- U
O06001meHne
a30TCOJEpKAIIUX  OPraHUYECKUX
CHCTEMATHSAIMA | o0 npHennit o HaJIMYUIO
3HAHUM O (YHKIIMOHATIBHBIX TpYIIIL.
KHCJI0pOL- 1 Cocrapnenne (GopMysI ¥ Ha3BaHUI
430TCoACpAALIUX KHCIIOPOJ- U a30TCOoAepkKallux
opraHiecKux OpPraHUYEeCKUX COCAUHEHUM, UX
COCTHHEHHSX. roMoJIOroB U u3omMepoB. CBoKCTBa
MpeCTaBUTENEH BOKHENIINX
KJIACCOB JTUX COCOUHEHHH, UX
M0JIy4YeHue U IpPUMEHEHUE.
I'enetnyeckas CBSI3b MEXIY
Pa3IMYHBIMU KJIAaCCAaMHM KHCJIOpPOJI-
U a30TCO/EPKAIIUX OPTaHUYECKUX
COCIMHEHUM U  yIJIE€BOJOPOJOB.
[lonrotoBka K KOHTPOJIbHOM
pabore.  Pemenue  pacueTHBIX
3azad.
8.
27 KonTtposbHnasn
padora Ne 2 mo
teme «Kucnopon-
U a30TCOJIEpIKallye
OpraHHYecKue
BEIIECTBA»
Xumua u cusznp | 1. Ilnactmacesl u | [lonumepusanys u
(7w BOJIOKHA. MOJINKOHJEHCALIUS KaK  CIIOCOOBI
MOJTy4YEeHUs CUHTETUYECKUX
BBICOKOMOJIEKYJISIPHBIX
JCTETHYECKOE COCIMHEHUM. ITony4yenue
OTHOIIIEHUE K HCKYCCTBEHHBIX
MHUpPY,  BKIIIOYast BBICOKOMOJIEKYJISIPHBIX
ACTETUKY  OBITa, COCMHEHMI XUMHYECKON
HAy4HOTO u Moaudukarmen MPUPOTHBIX
TEXHUUYECKOTO MIOJINMEPOB.
TBOPUYECTBA CrpoeHne noauMEpOB: JHMHEWHOE,
MIPOCTPAHCTBEHHOE, CETYATOE.
28 [Tonstue 0 rjacTMaccax.
TepmormacTuyHble u
TEPMOPEAKTUBHBIE MOJIUMEPBI.
OtnenbHbIE peJICTaBUTENN

CUHTETUYECKMX MU MCKYCCTBEHHBIX
MOJIMMEPOB:

(benonopopManbIerUIHbIE CMOIIBI,
MOJUBUHUIXJIOPHUI, TedioH,
LIEJUTYJIOUI. Iloustue 0
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XUMUYECKHUX BOJIOKHAX.
HarypanbHble, CHHTETUYECKHE W

WCKYCCTBEHHbIE BOJIOKHA.
Knaccupukanus ©  OTICNIbHBIC
MPECTaBUTEIN XUMUYECKUX
BOJIOKOH: aleTaTHOE
(TpualeTaTHBIN IIENK) ¥ BUCKO3HOE
BOJIOKHA, BUHUJIXJIOPUTHBIE
(xyopuH), MTOJITMHATPUITLHBIE

(HUTpOH), MOJMAMUAHBIE (KalpoH,
HaWJIOH ), o3 GUpHBIC (JIABCAH).
JleMoHCTpaLIUH. Komnnekmmst
CUHTETHYECKUX U HCKYCCTBEHHBIX
MOJUMEPOB, TUIACTMACC M U3JCIUHN
13 HUX. KoneKust CHHTeTUYECKUX
U UCKYCCTBCHHBIX BOJIOKOH W
n3genui u3 Hux. PacnoznaBanue
HaTypaJIbHBIX BOJIOKOH
(x710m4aTOOYMaKHOTO W JIBHSHOTO,
IIEIKOBOTO ¥ IIEPCTSIHOTO) |
HCKYCCTBEHHBIX BOJIOKOH
(amretaTHOrO,  BHCKO3HOTO)  TIO
OTHOIICHHUIO K HAarpeBaHUI0 W
XUMHYECKUM peakTuBaM
(KOHIICHTPUPOBAHHBIM KHCJIOTaM H
ienoyam).

JlabopaTopuble  onbIThl. 15
3HaKOMCTBO c oOpa3iamu
TTACTMACC, BOJIOKOH M KAYUYKOB.

29

2. ®epMeHTHI.

[Tonstue o depmeHTax Kak

OMOJOTUYECKHIX KaTajan3aTopax
OenkoBoil mpupoasl. OcobeHHOCTH
CTPOECHUS u CBOICTB
(cenexkTUBHOCTh U 3P(EKTUBHOCTD,
3aBUCUMOCTh JecTBUS oT
Temneparypel u  pH  cpens
pacTBopa) dbepMeHTOB o
CPaBHEHHUIO C HEOpraHMYeCKHUMHU
KaTajau3aToOpaMH. 3HaueHne
(bepMeHTOB JUTS
KU3ZHEJESATEIIbHOCTH JKUBBIX
OpraHU3MOB.

[Ipumenenue QepMeHTOB B
MIPOMBIIIIJIEHHOCTH.

JdemoHcTpanuu.
JlexapcTBEHHbIE CpEICTBa,
cojepxarire GepMeHTHI:

«llencuny, «Me3um»,
«Decram»

u Ip. CrupanbHble
TTOPOIITKH (YymakoBKH),

conepkaniue ¢pepmeHTsl. JleiicTBre
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CBIPOTO U BapeHOTO KapTodess uin
Msca Ha pacTBOp NEPOKCHIA
BOZOPOJIA.
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3. BuraMHuHBbI.

Ilonsatne o BuramuHax. HopMmsbl
noTpeOieHnss BUTAMUHOB U HX
GbyHKIMN. [onsartue 00
aBUTAMUHO3aX, TI'MIIOBUTAMUHO33X,
TUIEPBUTAMUHO3aX.
Knaccudukanus BUTaMUHOB.
Butamun C kak mpeacTaBUTEINb
BOJIOPACTBOPUMBIX BUTAMUHOB U
BUTaMUH A Kak IpeicTaBUTENb
AKHUPOPACTBOPHUMBIX BUTAMUHOB.
JeMoHCTpanum. O6pa3ist
BUTAaMMHHBIX IIpernapaTtoB, B TOM
quclie MIOJINBUTAMUHBI.
dotorpaduu )KUBOTHBIX U JIIOJIEH C
pa3InYHBIMU dbopmamu
aBUTaMUHO30B. VcnbiTaHue cpejibl
pacTBopa aCKOPOMHOBOM KHCIIOTHI.
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4. I'opMOHBI

[lonsiTHe 0  ropMoHax  Kak
OMOJIOTHYECKHU AKTUBHBIX
BEIIECTBAX, BBITIOJTHSOIINX
SHIOKPUHHYIO perymsiuio
KHU3HEJCATSIIbHOCTH ~ OPraHU3MOB.
Baxwuerime CcBOWCTBA TOPMOHOB:
BBICOKAs buznonornyeckas
AKTHUBHOCTH, JTUCTAaHITMOHHOE
neiicTBre, ObICTpOE pa3pyllIeHHE B
TKaHsX. OtnenbHBIC
MpeACTaBUTENN TOPMOHOB:
WHCYJIMH " aJpeHaJIH.
[Ipodunaktuka caxapHOro
nuabera. IloHsTe O cTepouIHBIX
FOPMOHAX Ha MpPUMEPE IMOJOBBIX
TOPMOHOB.

JdemoHncTpanmu. HcnbiTanue
anTEYHOTro Mpernapara HHCYJIuHA Ha
oenok. Komnmekuus ropMoOHaNBHBIX
TpenapaTos.
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5. JIekapcTBa

JlexapcTBeHHAs XUMHUSL: oT
ATPOXUMHUH U (papMaKoTeparuu 10
XUMHOTEpanuu. AHTHOUOTHKH U
TUCOaKTEepUO3. Hapxotuueckue
BemecTBa. Hapkomanus, 6oprba c
Hel U poQuIIaKTHKA.
JdemoncTpanuu. Jlomarnusis,
nmabopaTopHasi W aBTOMOOWJIbHAs
anTeuKH.
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6. IlpakTuyeckas
padora Ne 2
«Pacno3naBanue

Pemenne
SKCIIEPUMEHTAJIBHBIX ~ 33/a4d  Ha
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miIacTmMacce n
BOJIOKOH».

pacrmo3HaBaHHe IacTMacc
(monuaTHIICHA,
MTOJIMBHHUIIXJIOPHU/IA,
(heHomopopMabIerHIHON ) u
BOJIOKOH  (XJIOMYaTOOyMaskKHOTO,
BUCKO3HOTO, aleTaTHOro,
KalpoHOBOTO, W3  HAaTypaJbHOM

HIEPCTH U HATypPaJIbHOIO IIENKA).

34 7. Pewienue 3aaayu [ToBTOpeHME U 00600IICHUE
0 OPraHU4ecKoil | Matepuana 3a Kypc OpraHUYecKoit
XHMHH. XxuMuu. Pemenue 3a1a4 Ha BBIBOJ
(hOpMyIIBI OPraHUYECKOTO
BEIIECTBA 10 MPOJIyKTaM CrOpaHus
Y MacCOBBIM JIOJISIM 3JICMECHTOB.
11 KIIACC (34 UACA)

No Tema ypoka OcHogHble 8UObl Hcnonvzoseanue
Haszeanue oesamenvHocmu 00opyoosanusn
pazoena u ooyuarouwuxcsa uenmpa «Touka

éocnumame- Pocmay
JIbHAA
npozpamma
1. OtkpeiTHE [Mpeanoceutkn OTKPBITUS
1.ITepuoou- AN .Menneneessl | [lepponnueckoro 3akona. IlepBbie
weckuii zaxon u | M TIOTIBITKU KJIacCU(HUKALIUH
[Meproanyeckoro | XUMHYECKUX AIIEMEHTOB.
cmpoenue 3aKOHa. CoBpeMeHHbIE TPEJCTaBICHUS O
amoma [Mepuoanyeckass | BAXKHEHIINX  MOHATHAX  XHMHHU:
cucTema OTHOCHTENbHAs aTOMHas Macca,
noOyKIeHNUE . . atoM, Mojekyna. l[lepumoanmuecknii
ITKOJIbHUKOB Meneneesa. 3akoH B (opmymuposke [I. W.
cobmoath Ha MenpeneeBa. IlepuoguyHocts B
YpOKe W3MEHEHUU CBOMCTB XUMHUYECKUX
OOIIeTIPHHSTHIC 3JIEMEHTOB M UX COCIMHEHUN.

HOPMBI TTOBEJICHWS,
npaBuiia OOIICHUS
co CTapIIUMHU
(yaurensimu) u
CBEPCTHHKAMH
(ILIKOTHHUKAMHU),
TPUHIAITHL
yueOHOI
JACITUTUTAHBI "
caMOOpraHu3aluu

1

[lepuonnueckas cucreMa
XUMAYECKHX  JJIEMEHTOB  Kak
rpaguueckoe oToOpakeHue
[Tepunonnueckoro 3aKOHA.
CrpykTypa NePUOINIECKOI
TaOMUIBI  KOPOTKOI'O  BapHaHTa.

[lepuoasl (Oonblive W Mambie) H
rpynnsl (TJaBHblE W MOOOYHBIE).
[Iporuoctuyeckas cuiia ¥ 3HaYCHHE
[Tepuonnueckoro 3aKOHa "
[Tepuonnueckon CHUCTEMBI.
3nauenue [leproanyueckoro 3akoHa
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u ITepuoanueckoit CHUCTEMEI
XuMHJeckux osaemeHtoB . W
MenneneeBa il pa3BUTHS HAYKU U
MMOHUMAHUS XUMHUYECKON KapTUHBI
MHpa.

JdemMoHcTpanum. Paznuuneie
dbopmbr [leproanveckoil CHUCTEMBI
XUMUUYeckux ajemento . .
Menneneena.

2.
[Tepuoanueckuit
3aKOH U CTPOCHUE
aTroma.

ATOM — CIOXHas  YacTHIia.
Hcropust OTKpBITHS 31€MEHTapHBIX
4acTUL M CTpPOEHHs aroma. Anpo
aTomMa: TIpPOTOHbI W HEUTPOHBI.
Hzotonbel.  H3o0Tomsl  BOmopoJa.

ONEKTPOHBI, KOPIYCKYJIIPHO-
BOJIHOBON  nyamusM.  CTpoeHue
3JEKTPOHHOU 000JI0UKH.
DNEeKTPOHHBIN YPOBEHb.
Banentnsie anextponsl. Opouranu:
S- u p-- Pacnpenenenue
3JEKTPOHOB IO 3SHEPreTUYECKUM
YPOBHSAM H  Op- ourasam.
d-DnemMeHTHI. DJIeKTpOHHAA
KOH(uUryparus aroma

XUMHYECKU N 3JIEMEHT. Tpu

dbopmymupoBku  [lepuonndaeckoro
3akoHa: JI. WM. MeHnaeneena,
COBpPEMEHHas " MPUYHHHO-
CJIIEJCTBEHHA, CBSI3bIBAIOILIAS
MEpUOJINYHbIE U3MEHEHUSI CBOMCTB
3JIEMEHTOB C IMEPUOJUYHOCTBIO B
W3MEHEHUN BHEUIHUX 3JIEKTPOHHBIX
CTPYKTYpP UX aTOMOB.

@U3NYECKU CMBICT MOPSAIKOBOIO
HOMeEpa dJIEMEHTa, HoMepa nepuoza
u Homepa rpynnsl. [lepuoanunocts
W3MEHEHUS CBOWMCTB XUMHUYECKUX
JJIEeMEHTOB, OOpa30BaHHBIX UMH
MPOCTBIX W CJIOXKHBIX BEIIECTB B

neproaax u rpymmnax.
DIJIEKTPOHHBIE CEMEICTBA.
OCOOEHHOCTH CTPOCHHSI AaTOMOB
d-31eMeHTOB. CemeiicTBO f-
9JIEMEHTOB.

Tema 2. Cmpoenue
eeujecmea

1. HWonuas
XUMHAYECKAST
CBS3b.

HNoubl M uX KiIaccuPUKaLMs: IO
3apsay (aHHOHBI M KAaTHOHBI), IO
cocTaBy (TMpOCThIE U CIIOXKHBIE).
Cxema 00pa3oBaHUsI HIOHHOM CBSI3H.
dopmynbHas eAVHMIIA.
OTHOCHUTENBHOCTh KJIacCU(UKAIIU
XUMHUYECKUX CBA3€H Ha MOHHBIE U
KOBQJICHTHBIE MTOJIIPHBIE.
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JdemMoHcTpanum. O6pa3sib
MUHEPAJIOB U BEUIECTB C HMOHHBIM
TUIIOM CBSI3U: OKCHJA KajbLus,
pa3IM4HBIX COJIEH, TBEPABIX
LIEJIOYEH, TaINTa, KaJbIUTA.

2. KoBanenrtnas
XUMHAYECKas
CBSI3b.

Bﬂaropongle ra3bpl, IpUYHMHA HUX
CyIIECTBOBAaHUS B  aTOMapHOM
cocrossHuM. KoBajieHTHast  CBSI3b
KaK CBsI3b, BO3HHKAIOIIAS 3a CYCT
00pa3oBaHUs OOLIMX 3IEKTPOHHBIX

nap yTeM MepeKPhIBAHUS
AJIEKTPOHHBIX opouranei.
KpaTHOCTP KOBaJEHTHOW CBS3H.
OOMeHHBII u JIOHOPHO-
AKIIETTOPHBIH MeXaHU3MBI

00pa3oBaHHsl KOBAJEHTHOU CBS3H.
DnexTpooTpunatebHOCTh (D0).
JdemoncTpanuu. Komneknus
BELIECTB C KOBAJCHTHBIM THUIIOM
XMMHYECKOMU CBSI3H.

3. Meramuisl u
CILIABhI.
Merannuueckas
XUMHYECKast
CBS3b

O6mme  Qusnyeckue  CBOHCTBA
METAJJIOB:  3JICKTPOIPOBOIHOCTH,
MIPOYHOCTb, TEIIONPOBOAHOCTD,
MeETaJUTHYECKUI OJIeckK,
MIacTUYHOCTh. CIUTaBbl YEPHBIE M
userneie. Cranb, 4yryH. JlaryHs,
OpoH3a, MEJIbXHOP.
Mertamumdeckas CBSI3b.
3aBHCUMOCTH IJIEKTPOMPOBOIHOCTH
METAJJIOB OT TEMITEPATyPBI.

JleMoHCTpanUM. Konnekius
MetayuioB. KoJekius CIIIaBoB.

4.  ArperarHble
COCTOSTHUS
BEIIECTBA.
Bonoponnas
CBSI3b

ArperaTtHble COCTOSIHHSI BeELIECTBA
Ha  TpuUMepe  BOJABI.  3aKOH
Asoranpo. Ilepexons! BeniecTsa us3
OJIHOTO arperaTHoro COCTOSIHUS B
JApYroe.

BanneppaanbcoBo
B3aUMOJICICTBUE.
MexMonekyisspHas ~ BOAOPOJHAS
cBs3b. MexaHu3M ee 00pazoBaHUs
Ha [IpUMeEpPE BOJIBI UCITUPTOB.
CBolicTBa BELIECTB C 3TUM THUIIOM

CBsI3U. AHOMAaJILHBEIE  CBOMCTBa
BOJIBI, 00yCIIOBJICHHBIE
MEKMOJIEKYJIIPHOM ~ BOJOPOJIHOM

cBs3bl0. lcmonb3oBaHue BOJBI B
OBITY U Ha MPOU3BO/ICTBE.
BryTtpuMonexynspHas BOLOpoaHas
cBs3b. Ee 3HaueHune B opranuzainuu
CTPYKTYpPBl  JKU3HEHHO  BaKHBIX
OpPraHUYeCKUX BELIECTB.
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JdemoncTpannu. Bosronka wuona.
Mogens ~ MomsipHOro  oObema

ra3oo0pa3HbIX BELIECTB.
[lonmyyenue u©  pacno3HaBaHHE
ra3os: YTIIEKHACIIOrO rasa,

BOJIOPOJIa, KHCJIOPOJa, aMMHaKa,
JTHJIEHA, alleTUIICHA.

[TonsaTtue 0
KPUCTAJUIMYECKUX pelieTkax. ThIbl
KPUCTAJIINYECKUX pELIETOK:
WOHHAs, MOJEKYJSIpHAs, aTOMHas,
MeTaJIJIN4ECKasl. XapakTepHble
¢u3nueckue CBOMCTBa BEIIECTB,
00yCIIOBJICHHBIC THTIOM
KPUCTAJUTMYECKOM PELIETKU.
[Iporuo3upoBanue CBONCTB
BEILIECTB o TUILY

KPUCTAIUIMYECKOM  PEIIETKH U
oOpatHast 3ajada. AJsuoTpomnus,

00ycioBIIeHHAs TUTIOM
KpUCTAITUYECKON PEIIETKH.

XapakTepHble BU/IbI
KPUCTAITTNYECKUX peIIeToK
METaJIJIOB.

AMopdHBIE BellecTBa, HX
OTJINYUTEILHBIC CBOMCTBA.

Hemoncrpauuu. Mogenu
KPUCTAJUTHYECKUX peIeToK
paznmuuHbIX  TUNOB.  [Ipumepsl
BEIIECTB C HMOHHOM, AaTOMHOM,
MOJIEKYJIAIPHOH U METAUIMYECKOU
KPUCTAJIUTMYECKUMU  PEIIETKaMHU.
JlaGopartopHbie OIIBITHI. 1.
Omnpenenenre CBOWCTB HEKOTOPBIX
BEIIIECTB Ha OCHOBE THIIA
KPUCTAJUIMYECKOM  pemieTku. 2.
Os3HakoMJICHHE C  KOJUICKIHEH
MOJIMMEPOB: IJIACTMACC U BOJIOKOH,
W U3JIETNH U3 HUX.

5. Tunel
KPUCTAITNIECKUX
pEIIETOK.

6. Yuctele
BEIIECTBA u
CMECH.

Otnuume cMeced OT XUMHYECKUX
COCIUHEHMH. I'omorennnie u
reTeporeHHble cMecu. MaccoBasi 1
oO0beMHAs JIO0JM KOMIIOHCHTA B
CMECH.

IIpumecu. BnusHue npumecenn Ha
CBOMCTBa BemecTB. MaccoBas u

o0BbeMHas JIOJIH puMece.
Knaccudukamms XUMHYECKUX
BEIISCTB I10 CTEIICHH YUCTOTEL.

JeMoHCcTpanum. O6pa3ibl

MHUHEPAJIOB W TOPHBIX IIOPOJ.
OO6pa3ibl OYMIIEHHON caxapo3bl U

Jatauk BBICOKOM
TEMIIEPATYp bl,
JaTunk Temrepatyp
bl TIJTATUHOBBIN
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HepahUHUPOBAHHOTO

KPUCTAJUTMYECKOTO caxapa,
coJiepKaIiero MIPUMECH.
Juctrinanust BOJBI KakK  CIIOCOO
OYHCTKH oT puMeceH.
JlabopaTopHble OIBITHI. 3.
Kectkoctb  BOABI.  YcTpaHeHHE
JKECTKOCTH BOJIBI. 4,

O3HaKkoMJICHHE C MHHEPAJIBbHBIMHA
BOJaMH.

8. ucnepchble

CHUCTCMBEI.

[loHATHE O AMCIEPCHBIX CHCTEMAX.
HucnepcHas daza u
JMCIIEPCUOHHAs cpena.
Knaccudukanus JIMCTIEPCHBIX
CUCTEM B  3aBHCHUMOCTH  OT
arperaTHoro COCTOSIHUS
T CTIEPCHOM ¢ba3sbl U
JIACTIEPCUOHHOMN CpEIbl.
I'oMoreHHble U TeTepOreHHbIe
TIMICTIEPCHBIE CHCTEMBI.
I'pyboaucnepcHble CHCTEMBI:
OMYJIBbCUHU, CYCHEH3HH, a’pO30IIH;
UX TPEACTaBUTEIM U 3HAYCHHE.
TonkoaucnepcHBIE CUCTEMBI: TEJH
U 300M; HUX TMpPEJICTaBUTENU U
3HadeHue. KoJmoumHbIe CHCTEMEI,
UX  OTIMYUS  OT  UCTHHHBIX
pacTBOpOB.

Dddext Tunpans. ['enn: nuiessle,
KOCMETHYECKHE, MEIUIINHCKUE,
OuoJIoTHYEeCKMEe U MHHEpPAJIbHBIC,
WX MIPEJCTABUTENN U 3HAYCHHE.
JeMoHCTpanum. O06pa3ib
Pa3IMYHBIX JUCHEPCHBIX CHCTEM:
IMYJbCUHU, CYCHEH3UH, a’3pO30JiH,
renu u 30mu. [lomyyenue xomiona-
HOTO pacTBOpa M3 XJIOpHIA KeJe3a
(III). Koarynsuust MNOIy4EHHOTO
pactBopa. Db dext Tunmans.
JlabopaTopHble ONBITHI. S.
O3HakoMJIEHHE C JUCHEPCHBIMU
CHCTEMaMH.

Jatauk BBICOKOM
TeMIIepaTyp bI,
Jatuuk Temmeparyp
bl INTAaTUHOBBIH

10

9. IloBTOpenue u

00o0mIeHne
«CtpoeHue
aToMa»

TEM

u «CtpoeHue

BEIICCTBAY,
MIOATOTOBKA
KOHTPOJIBHON
pabote

K

O0600maTh MOHATHS «S-OpOUTAIBY,
«p-opOuTahy», «d-opouTanby,

«KOBAJICHTHAsI HETIOJISIPHAsI CBSI3bY,
«KOBQJICHTHAsl TOJSIPHAS.  CBS3bY,
«UOHHAsl  CBSI3bY»,  «BOJOPOJHAS
CBSI3bY», «METAJUTUYECKasl CBS3bY,

«MOHHasA KpucTtaJllindeCcKasa
pemicTKa, «aToMHaida
KpuUCTaJNIN4CCKasA peuicTKay,

«MOJICKYJIApHAsd KPHUCTAJIJIMYCCKasd
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peIIcTKa, «METAJIIINYCCKast
KpuCTaJNIM4CCKasa pelicTKa.
Ol"p AHNYHNBAaThb IIOHATHUA
XHMHUYCCKaA CBA3b»,

CKPpHUCTAINIMYCCKasd PCIICTKA).

11 10. KonrponbHas | OnucbiBaTh M XapaKTEpU30BaTh
padora Ne 1 1o | cTpyKTYpYy TaOTHIIBI
TEMaM «Ilepunonnueckas cucrema
«CTtpoeHue XUMHUYECKUX 3JIEMEHTOB
aToMa» u| . WU. MenneneeBay (KopoTkas
«CtpoeHue dbopma) IlpoBomuth peduiekcuio
BELIECTBAY. COOCTBEHHBIX  JOCTIDKCHHHA B
[IO3HAHMM CTPOCHMSI aromMa W
CTPOEHUS BELIECTBA.
AHanmM3upoBaTh pE3yNIbTAThI
KOHTPOJIbHOU paboThI U
BBICTpauBaTh NYTH JOCTHXKEHHS
JKEJIAEMOr'0 YPOBHSI YCIEIIHOCTH.
Tema 3. | 1. PactBOpHI. PacTtBopsI KaK Jlatumk BBICOKOH
Inexkmponumuye- TOMOTCHHBIC CHCTEMEI. TeMIICPaTyphl,
cKas ouccouyuauyus PacTBOpeHHe Kak (U3HKO- U3MEpPEHHE
XUMHUUYECKHUU Tporecc. Poub TeMICpatypl
IJIaBJICHUS
IIPUBJICYEHHE BOIIBL B fiporecce BEIIIECTB.
BHUMAHS pacTBOPEHUS BEILIECTB.
HIKOJIbLHUKOB K PactBopuMocTh u
LIEHHOCTHOMY KiaccupUKalus BEIIeCTB IO
aCIICKTy 3TOMY MIPU3HAKY:
H3ydaeMpIX Ha pacTBOpUMBIE,
ypOKax  sBJICHUH,
MajopacTBOPUMbIE "
opraHuzainus  Hx
PaBOTEI c HepacTBopuMble. MaccoBas
T0JTyJaeMOit Ha JI0JIs BEILIECTBA B PACTBOPE.
YpOKE  COLIMAIIBHO MounsipHasi KOHILIEHTpalusl Belle-
3HAYMMOU ctBa. OTIMYMe CBOWCTB pacTBO- pa
uH(popmanyen OT CBOMCTB 4YHUCTOTO pPacTBO-
puTENsT M PACTBOPEHHOTO Belle-
cTBa. MuHepanbHble BOJABI Kak
12 MIPUPOJIHBIE PACTBOPBI.
13 2. DOnextponuthl | [loHatne 00 oamekrponmutax u | JlaTamk BBICOKOI
u HEIEKTPOJINTAX. OcHoOBHBIE | TEMIIEPATYPHI,
HEDJIEKTPOJIUTHL. | TIOJIOKEHUS Teopuu | JlaTuuk temmneparyp

3IEKTPOJIUTUYECKON JTUCCOIUAIUY.
MexaHu3M JTUCCOIMAIIUU BEIIECTB.
DNEeKTpOoNIUTHYECKasT JTUCCOLUALIUS
KakK pe3yibTar raaparanuu
3IEKTPOJIUTA. Crynenyaras
JUCcCcoLaus AJIEKTPOJIUTOB.
Crenenn ANEKTPOIUTUYECKON
JUCCOLUAIUH.

CunpHble U cIa0ble AIEKTPOJIUTHI.
YpaBHEHUS] ~ AIEKTPOJUTHUYECKON

bl TUIATUHOBBIA —
U3MEpEeHHe
TeMIepaTypbl
Mepexoa0B
AJUIOTPOITHBIX
MoaubuKaIui

CepHl; U3MEpEHHE
TeMIepaTypbl
MJIaBJICHUS

BEIIIECTB.
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nuccounanuu. llonstue o cpene
pactBopoB (pH cpenpbl).

14

3. Kucmotel B
CBETE TEeOpUHn
AEKTPOJIUTHIECCK
Ol TUCCOITHAIINH.

OnpenenieHne KUCIOT B CBETE
TEOpUHU AIEKTPOJIUTUYECKON
JUCCOIUALUU. Okpacka
WHJIMKaTOPOB B PAcTBOpPax KHUCIOT.
OO0mue XUMHYECKHE  CBOICTBa
HEOPraHUYECKUX M OPraHUYECKUX
KHCJIOT B CBETE€ MOJIEKYJSIPHBIX M
HOHHBIX MIPECTaBICHUI:
B3aUMOJCICTBUE C  MeETajUlaMH,
OKCHJIaMU u TUAPOKCHUIAMU
METaJUIOB,  COJISIMU. Y CIIOBHS
BO3MOKHOCTHU pOTEeKaHUs
peakuuii MeXAy 3JIEKTPOJIUTaAMHU.
Creuuduueckue CBOICTBA
a30THOM, KOHLIEHTPUPOBAHHOU
CEPHOU U MYPaBBbUHOM KHCIIOT.
JlemoHcTpamuu. Pas0aBnenue
KOHUEHTPUPOBAHHOMN CEepHOI
kucnotel. OOyrivMBaHue caxapa H
LEJUTIOJI03bI, KOHIICHTPUPOBAHHOM
cepHOM KHUCJIOTOM.
B3aumopeiicteue
KOHILICHTPUPOBAHHOM u
pa30aBICHHON a30THON KHUCIIOTBI C
Menpro.  Komtekuus npupoaHbIX
OpPTraHUYECKUX KHUCIIOT.
JlabopartopHbie OTIBITHI. 6.
O3HakoMJIEHHE C  KOJUIEKIIHEN
KHCJIOT.

Hatuuk pH.

15

4. OcHoBaHuS B
CBETE TEOPUH
AIEKTPOIUTUYECK
OM TUCCOITUAIINH.

Omnpenenenre OCHOBAaHUN B
CBETE TEOPHUH DICKTPOTUTUYECKOM

JTUCCOITHAITUH. Oxkpacka
UH/UKATOPOB B pacTBopax
HIEI0Y€eN. Knaccugukanus
OCHOBaHUMU o IpU3HAKaM

pPacTBOPUMOCTH B BOJIE, HAIMYHUS B
cocTaBe aTOMOB KHCIIOPO/JIa.
OO0mue XUMHYECKHE  CBOICTBa
IIEIIOUCH, HEPaCTBOPUMBIX
OCHOBAaHHWH: B3aWMOJCHCTBHE C
KHCJIOTaMHU, KUCJIOTHBIMU
OKCHJaMH, CcOJIIMH. Pa3zinoxeHue
HEPaCTBOPHUMBIX OCHOBaHHH.
BsaumopeiictBue miejiouei C
OpraHUYECKUMHU COEJTMHEHHUSIMU

(benosom, KapOOHOBBIMHU
KHCIIOTaMH). CaoiicTBa
OECKHCIOPOIHBIX OCHOBaHUH:

aMMHaKa 1 aMHMHOB B CpaBHeHI/II/I.
Hemonctpanuu. Kosnekuus
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H_[CHO‘IGP'I u CBCIKCIIOJTYUCHHBIX

HEpPaCTBOPUMBIX THAPOKCHUJIOB
pa3sIMYHBIX MeETAUIoB. Peaknus
HEUTpaIU3aLiH. ITonyyenue

HEpPAcTBOPUMOI'O  OCHOBaHUS U
pacTBOpPEHUE €T

B  kucinore. Ilomyuenue
aMMUakKa

U €ro B3aWMOJICUCTBUE C
XJIOPOBOZOPOAOM  («apIM  Oe3
OTHS»).

JlaboparopHble OMBITHL 7.
[Tonyuenue u CBOICTBa
HEpPAaCTBOPUMBIX OCHOBAHUU.

8. O3HakomiieHHE

C KOJUIEKIIMEN OCHOBAHUM.

16

5. Comu B cBete
TEOpUH

AIEKTPOJIUTHIECK
O TUCCOITHAIIHH.

Onpenenenue cojieii B CBETe

TEOpUHU AIEKTPOJIUTUYECKON
UCCOLIMALINH. Knaccudukamnms
COJICHi: cpeaHue, KHCIIBIC,

ocHOBHBIE. OOmMEe XUMHUYECKHUE
CBOICTBA COJICH: B3aUMO/ICHCTBHUE C
KHCJIOTaMHU, IIeJI0YaMy, MEeTaJlJIaMU
U COJSIMU. DJIEKTPOXUMHUYECKUI
pAI HANPSDKCHWH METaUIOB U €To

HUCIIOJIB30BaHHUEC JUIA
XapaKTCPUCTHKHN
BOCCTaAaHOBHUTCIIBHBIX CBOICTB

meTamaoB.  CBOMCTBAa  KHCIHBIX
COJIeii.

[IpencraBurenun come U ©X
3Ha4YeHHWE: KapOOHAaT  KaJbIHs,
opTodocdar Kanbuus.

KauectBeHHbIE peakuuu Ha
XJIOpHUA-, cynbdar- u
KapOoHaT-aHU- OHBI,  KaTHOH

aMMOHHUs, KaTtuoHsl xene3a (II) u
xenesa (II).

Hemonctpannu. Komiekuust comneu
pa3nuuyHoi  okpacku. Komrekuus
OHOJOTUYECKHUX MaTepuaios,
coJiepkanux kapOoHat u Qocdat
KaJablIusl. Komnekmnus
KOH/IUTEPCKUX PBIXJIUTENCH TecTa,
00BsICHEHHE MPUHIINIIA 170'¢
neicTBus u JIeMOHCTpanus
Pa3pBIXJIUTEIFHON  CITOCOOHOCTH.
lamenue COZBI YKCYCOM.
KauecTtBeHHbIE peakuuu Ha
KAaTHOHbl M aHUOHBI. BpITecHeHHe
MEIM  KEJIe30M U3  pacTBopa
cynbpata memu (ll). Tlomydenwme
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MOJWJA CBUHIA U JIEMOHCTpAIUs
€ro pacTBOPUMOCTH B 3aBHCUMOCTH
oT TEMIEPaTyphbI pactBopa
(mosmydeHne «30J0THIX YELIYEK»).
JlaGopaTopHbie OTIBITHI. 9.
O3HakomyieHME €  KOJUICKLIHUEH
MIPUPOIHBIX MUHEPAJIOB,
COJIepXKaIINX COJIH.

17

6. l'uaponus.

l'unponn3 kak oOMeHHOE
B3aUMO/JICIICTBUE BELIECTB C BOJIOM.
OOpatuMblii TUAPOIU3 COJCH TI0
1(S0):10)%1 u MOCIIEYFOLIAM
cTeneHsiM. [ uaponus no KaTuoHy u
aHuoHy. VloHHBIE U MOJIEKYIISIpHBIE
ypaBHeHus rujaponusa. Cpena (pH)
pacTBOpoOB TUJIPOJIU3YIOIIUXCS
coneri. HeoOparumplii  ruapoIu3
COJIEH.

OO6paTumblit TUIPOJIN3
OpraHMYECKHUX COEIUHEHUH Kak
OCHOBa OOMEHa BEIECTB B >KUBBIX
OpraHusmax.

Oo6patumslii ruaponus ATO
KaK  OCHOBAa  DHEPIreTUYECKOro
oOMeHa B JKMBBIX OpraHU3Max.

JemoHcTpanuu. Pa3znuunbie
Cllydyad  THApOJM3a COJNel W
JEMOHCTpALIMS CPEJbl PACTBOPOB C
IIOMOLIBIO WHJUKATOPOB Ha
npuMepe KapOOHATOB ILEIOYHBIX
METaJUIOB,  XJOpUJAa  aMMOHWS,
anerata amMmoHus. [lomydeHue
alleTWIeHa THJIPOJIM30M Kapouja
KaJIbLUA.

JlaGopatopubie omnbIThl. 10.
HcnelTaHne pacTBOpPOB  KHUCIOT,
OCHOBAaHUI " coJier
WH]JIMKaTOpaMHu.

11. Pasnuunble  ciaydan
ruapoausa cosed. 12. I'maponus
XJIOPUJIOB

M aleTaroB  IIEJIOYHBIX
METaJJIOB

Hatuuk pH

18

7. IlpakTuueckas
pabora Ne 2.
Pemenne
IKCIIEPUMEHTAIbH
BIX  3aJa4  Ha
UICHTH(PHUKAIUIO
HEOPTaHHYECKUX
U OpraHNUYeCKHX
COCTUHEHUM.

[TpoBoauTH, HaOJIIO4aTh u
OITMCHIBATh XHUMHYECKHI
AKCTIEPUMEHT ISl UACHTU(DUKAITIT
HEOPraHUYECKHUX M OPraHUYECKUX
COCTUHEHUN C IIOMOIIBIO
KaueCTBEHHBIX PEaKLIUM.
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19 8. IloBropenue u | O606IIATH 3HAHUS 0
00001IeHne TeMBbl | KIaccu(UKaMd M CBOMCTBax
«Teopus OCHOBHBIX KJIaCCOB
ANEKTPOJINTUYECK | HEOPIaHUYECKUX M OPraHUYECKUX
on COCAMHEHHI B CBETE TEOpPUHU
JUCCOLUALIIN, ANEKTPOIIUTUYECKON TMCCOLMALINU.
MOJIrOTOBKA K | YcTaHaBiIMBaTh
KOHTPOJIbHOU BHYTPUIIPEIMETHBIE CBSI3U MEXIY
pa0ore. OpPraHUYeCcKOM M HEOpraHu4ecKoi
XAMUEH B CBETE o0111€eTO,
0CO0EHHOI'0 ¥ €JMHUYHOTO.
20 9.KonrponbHas [IpoBoUTH peduexcuto
pabora Ne 2 1o | cOOCTBEHHBIX OCTYDKEHUN B
TeEME [IO3HAaHUM  CBOHCTB  OCHOBHBIX
«DNEKTPOJITHYE | KJIACCOB HEOPraHMYecKuX u
cKas OpPraHMYECKUX COEJIMHEHUN B CBETE
JMCCOLIMALIUS. TEOPHH JEKTPOIUTUYECKON
U CCOLUALINN. AHanu3upoBaTh
pe3yabTaThl KOHTPOJIBHOM paboThI
W BBICTpAMBATh IYTH JOCTHKEHUS
KEJIAaeMOI'0 YPOBHS YCIEIIHOCTH.
Tema 4. | 1. Peakuuu, uaymue 6e3 usmeHeHus | JlaTumk  BBICOKOMU
Xumuueckue Knaccudukanus | cocraBa Bemects. Knaccugukanus | TemMneparypsl,
peakuyuu XUMHYECKHUX 10 YUCIly U COCTaBy pearupyroumux | Jlarauk temmnepartyp
peaKIM. BEIIECTB U MPOJAYKTOB PEAKLUMHU. | bl IJIATUHOBBIA —
Cdopmuposan- Peakuuu pa3IoXKeHus, | U3BMEpPEHUE
HOCTb COEJIMHEHUS, 3aMeIIeHUs] 1 oOMeHa | TeMIepaTypbl
HKOJIOTMYECKOTO B HEOpraHUYeCcKOi XUMHH. | IEPEX0JI0B
MBILIEHUS, Peakuuun NPUCOETUHEHUS, | AJUIOTPOIHBIX
MOHUMAaHHUS OTIIEIUICHUS, 3aMeLIeHUS u | MoauUKaui
BIIMSHUSA M30MEpHU3alMl B OPraHUYECKOH | CEpbl;  M3MEPEHHE
COLIMAJIBHO- XUMHUH. Peakiuu mnonuMepu3anuu | TeMriepaTypsl
YKOHOMUYECKHUX KaK YacTHBIM ciyuyaill peakuuil | miaBiIeHUs
MIPOLIECCOB Ha MIPUCOEIHEHHUS. JK30- U | BEIIECTB.
COCTOSIHUE 9HAOTEPMHUUYECKUE peaxuu.
MIPUPOIHOMN u Tepmoxumuueckue YpaBHEHUS.
COLIMATIbHOU Pacuer konMuecTBa TEIUIOTHI IO
Cpelibl; TEPMOXUMHYECKUM YPaBHEHUSIM.
npuolOpereHue JleMoHCcTpanuu. DK30TEPMUYHOCTb
ombITa  HKOJIOTO- peakuuyu  CepHOM  KHUCIOTBI  C
HarpaBJICHHON THJIPOKCUIIOM HaTpHsL.
JeSITEIIbBHOCTH OHJI0TEPMUYHOCTb peakuuu
JTMMOHHOU KHCIIOTBI c
rupokapOOHATOM HaTpusl.
21 B3aumoneicTBue  amtOMUHUSA  C

cepoii. Pa3noxxeHne nepmaHraHara
Kanus. B3zaumopaencTBue Hatpus u
KaJIBITHS C BOJIOM.

BzaumojeiicTBue 1IMHKA C COJSHOM
KHCIIOTOMH. BianmopeiictBie
&Keneza C pacTBOpoM cynb(dara
meaun (I1).
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OnepIThl, WUIIOCTPUPYIOIINE Tpa-
Buio bepronne, — obpa3oBanue
ocagka, Taza WiIuM  ciaboro
AJEKTPOJINTA.

22

2. Karanus.

Karannus.
rETEPOreHHBIN

KaranuzaTtopsl.
l'omorennsii  u
KaTaJIu3.
IIpumepsr KaTaJIUTUYECKUX
MPOLIECCOB B NPOMBIILJIEHHOCTH,
TeXHUKE, ObITy. DEepMEHTH U UX
OTJINYUS  OT  HEOPraHUYECKHUX
KaTaJIu3aTOPOB.

[IpuMeHeHne  KaTaau3aTopoB WU
(bepMeHTOB.

JleMoHcTpanuu. Paznoxenue
MEPOKCHUJIa BOJIOPO/Aa C IOMOILBIO
HEOPraHUYECKHX KaTajlu3aToOpOB
(FeCl2, KI) wu  mnpupomHbix
O00OBEKTOB, COJAEPXKALUX Karanazy
(ceIpoe MSICO, kapTodens).
NurubupoBanue B3anMOICHCTBHS
JKeyne3a € COJSHOM KHCIOTOW C
MIOMOIIIBIO YPOTPOIIHHA.
Konnekuust mpoayKTOB MHTaHWS,
MOJIYYEHHBIX C TOMOIIBIO 3H3UMOB.
JlabopaTopHbie OTIBITHI. 13.
[Tonyuyenue kuciopoja ¢ TOMOIIBIO
okcuaa mapranna (IV) u xaranassl
CBIPOTO KapTodens.

23

3.  OO6paruMocTh
XUMHUYECKUX
peaKkuuid.
XUMHUYECKOE
paBHOBECHE.

JleMoHCTpanuu. ObpaTtumbie
peaku Ha MpUMEpPEe MOIYYECHHS
ponanuaa xKenesa (11D) 51
HaOI0IeHUs 3a CMEIICHUEM
paBHOBECHs] 10 HMHTEHCUBHOCTH
OKpacKd TMpOAYKTA pEaAKIUU IpH
W3MEHEHUHU KOHIICHTPAIUU
peareHToB U MPOAYKTOB. BnusiHue
TEMIIepaTypbl W  JIaBICHUsS Ha
auMepu3anuio okcruaa azora (IV).

Jatuuk BBICOKOM
TeMIepaTypsl,
Jatuuk Temmeparyp
bl TUIATUHOBBIA —
M3MEpEHNE
TeMIepaTypbl
Mepexoa0B
AJUIOTPOITHBIX
MoauuKaIi
CepBHI; U3MEpEHHE
TeMIepaTypbl
IIAaBIICHUS BEILIECTB

24-25

4.
OKHUCIIUTENBHO-
BOCCTAHOBUTEJb-

HBIC pCaKknuun
(OBP).

CrerneHn OKHCJICHUS u ce
onpeeraeHue 1o dbopmyie
COCIMHEHUS.

OKHCIINTEJIEHO-
BOCCTAHOBHUTEIILHEIE peaKIuu.
OxuciIuTelIb ¥ BOCCTAaHOBHUTEID.
OKHclieHHe H  BOCCTAHOBJICHHE.

CocraBnenune ypaBHEHUI
OKHUCJIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX peakuui

MCTOOOM DBJICKTPOHHOI'O Oamanca.

Hatunx pH
JlaTamk BBICOKOU
TEeMITepaTypHhl,
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JleMoHcTpanum. [Ipocreiimue
OKHUCJIUTEIBHO-
BOCCTAaHOBHTEIIbHEIC peaKkuuu:
B3aMMO/JCHCTBHE IIMHKA

C COJSHOM KHCIIOTOM M JKejie3a ¢
cynbdarom meau (II).

26

5. DIIEKTpOIu3

DNeKTpoIn3 pacTBOpOB u
pacIiiaBoB  3JEKTPOJIMTOB  Ha
npumMepe xJjopuaa HaTpusl.
DIEKTPONIMTUYECKOE  TOJyYECHHE
AJFOMUHUS. [IpakTrueckoe
3HAUYEHHE JJIEKTPOJIN3A.
lNanpBanoOmIaACTHKA u
rajbBaHOCTETHSI.

JleMoHcTpanuu. Mogenb
3JEKTPOJIU3EPA. Mopenb
3JIEKTPOIU3HON BaHHBI s
MOJIyYEHUs] AJTFOMUHMSL.

Hatuuk pH
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6.00611me
CBOMCTBa
METAaJIJIOB.
Koppo3zus
METAaJIJIOB.

[Tonoxxenue METAJIOB B
Ilepuonuueckou CHUCTEME 51
OCOOCHHOCTH CTPOEHUSI UX aTOMOB
1 KPHUCTAILJIOB; 00IMe (pU3HUCCKUE
CBOMCTBA METAJJIOB (IIOBTOPEHUE).
OO0mue XUMUYECKHE  CBOICTBa
METAJUIOB KaK BOCCTAaHOBHTEJEH:
B3aUMOJICIICTBUE C HEMETaNIaMU
(ranoreHamu, cepoi, KUCIOPOI0M),
B3aUMOJCICTBUE  IUEIOYHBIX U
[IEJIOYHO3EMETbHBIX METAJJIOB  C
BOJIOM.

CBoliicTBa, BBITEKAIOIIIE n3
MOJIOKEHUS METAaJIJIOB B
AIEKTPOXUMUUECKOM pAany
HamnpspkeHus (B3aUMOJIEWCTBHE C
pacTBOpamMH KUCIOT

U colieil), MeTaJIoTepMHUsL.
JleMoHCTpanuu. Pesynbprarel
KOppO3UHu METAJIJIOB B
3aBUCUMOCTH  OT  YCIIOBUH €€
MIPOTEKAHUS

JlabopaTopHbIie OTIBITHI. 16.
O3HakoMJIeHME €  KOJUIEKLIHEH
METaJIIOB.

Hatuuk pH

28

7. Oo6mme
CBOWCTBA
HEMETAJUIOB.

XUMHYECKHE CBOMCTBA HEMETAJIJIOB
KaK OKHCIIUTEIICH.
BzaumogeiictBue ¢ MeTajiaMu,
BOJIOPOJIOM n IPYTUMU
HeMeTaJlJIaMH. CBolicTBa
HEMETaJIJIOB KaK BOCCTAaHOBUTEJICH.

B3aumozneincrteue ¢ IPOCTBIMH U
CIIOKHBIMH BEIIlECTBAMHU-

Haruuk pH
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OKHUCJIUTEIISIMU. O61mmas
XapaKTePUCTHKA TaJIOTEHOB.
HemoHcTpanuu. BzaumopeiictBue
HaTpusi U CYPbBMBI C  CEpoOil.
I'openue cepsl, yris u dochopa B
KHUCJIOPOJIE.

B3aumopeiicTBre XJIOpHOH BOJBI C
pacTBopoM Opomuaa W HOAMIA
Kayus (HaTpus).

JlaboparopHbie OTIBITHI. 17.
O3HaKkOMJICHHE C  KOJUICKIIHEH
HEMETAJLJIOB.

29 8. T'enermueckas | [loHaTHe 0 reHEeTHYECKON CBS3H U
CBS3b MEXK]y | TEHETUYECKOM psijie. I eHeTnueckui
KJIacCaMHu pan  MeTalyla W HeMeTalla.
Heopranuueckux | OcoOEHHOCTH T'€HETUYECKOro psja
U OpPraHUYECKuX | U TE€HETUYECKOMN CBSI3U B
BELIECTB. OpraHNu4eCcKOu XHWMUH.
B3auMoCBsI3b HEOpraHUYECKUX U
OpPraHUYECKUX BEIIECTB.
30 9. Ilpaktuueckas | ['eneTnueckas CBSI3b MEXIy
pabota Ne 3. KJIacCaMH  HEOPTaHWUYECKUX |
OpPraHUYECKUX BEUIECTB.
31 10. Tlomropenue | O600mATEL 3HAHHS 0
u 0006mIeHue | KiaccuuKanuu u
TEeMBI 3aKOHOMEPHOCTAX POTEeKaHUs
«XUMUYECKUE XUMHUYECKUX peakuuii B
peakuum», OpPraHM4YeCKOM M HEOPraHUYECKOU
MOATOTOBKA K | XUMHH. VYcranaBnuBarth
KOHTPOJIbHOM BHYTPHUIIPEIMETHBIE CBSI3U MEXY
pabore. OpPraHMYeCKOM M HEOPraHWYECKOU
XUMUEed B CBeTe  OOmIero,
0COOCHHOTO U €IMHUYHOTO.
32 11. KonrponbHas | [IpoBoauTts pednexcuto
pabora Ne 3 mo | cOOCTBEHHBIX  JIOCTIDKEHUH B
TeMe MO3HAHUHM  KJacCUPUKAIMU  H
«XUMUYECKUE 3aKOHOMEPHOCTEN pPOTEKaHUs
peaKIm XUMUYECKUX peakImii B
OpPraHMYeCKOM M HEOPraHUYECKOU
XAMUH. AHanu3npoBaTh
pe3yNnbTaThl KOHTPOJIBHON pPabOTHI
Y BBICTpaWBaTh MYTHU JOCTHIKCHHS
YKE€JIAaeMOTr0 YPOBHS YCIIEIIHOCTH.
33-34 3amTa rpynmnoBbIX U HHIUBUIYAIBHBIX TPOEKTOB
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Jlureparypa

1. Xumusi. bazoBeiii ypoBenb. 10  kimacc. YueOnwk (aBtop O. C. I'abpuensn, U. T'.
Octpoymos, C. A. CnagkoB). Mocksa, «IIpocsemenne» 128 c, 2020

2. Meronnueckoe ocodue. ba3oseiii ypoBenb. 10 kimacce (aBropsel: O. C. I'abpuensn, C. A.
Cnankos). 192 c.

3.Knura ans yuurens. basosbiii ypoBeHb. 10 kinacc (aBropsl: O. C. T'abpuensn, U. T
Octpoymos, C. A. Cnagkos). 240 c.

4, Pabouas Tetpanb. bazoBwii ypoBenb. 10 kmacc (aBtopel: O. C. I'abpuensn, C. A.
CnankoB). 144 c.

5. KonTposbHble W mpoBepouHble paboThl. ba3oBwiii ypoBenb. 10 kmacc (aBtopsr O. C.
["aGpuensu u ap.). 256 c.

6. Opranuueckass XuMHUsi B TecTax, 3ajJayax, ynpaxHeHusx. ba3oBwiii ypoBenb. 10 kmacc
(aBropsr: O. C. T'abpuensa, U. I'. Octpoymos, E. E. Octpoymosa). 400 c.

7. XUMUYECKUN HKCIIepuMEHT B 1mikoisie. ba3oBeiii ypoBenb. 10 kmacc (aBropsi: O. C.
I"abpuensn, JI. I1. Barnuna). 208 c.

8. TeTpaap /U1t OLIEHKH KauecTBa 3HaAHUHM 10 XUMUU. ba3o-Beiif ypoBeHsb. 10 kiacc (aBTOpHI:
O. C. I'abpuensn, A. B. Kynosa). 112 c.

Xumus. bazoBerit ypoBeHb. 10 knacc. DnekTpoHHas (hopMa yuyeOHHKA.

YMK «Xumust. ba3oBslit ypoBens. 11 kiacce»

1. Xumus. ba3owiii ypoBenb. 11 kmacc. YueOnuk (aBrop O. C. 'abpuensn). 224 c.

2. Metoauueckoe nocobue. bazosriit ypoBenb. 11 kmacc (aBtoper: O. C. INabpuensin, C. A.
Cnankos). 160 c.

3. Kuura mns yuutens. bazoserii ypoens. 11 wimacc (aBtoper: O. C. I'abpuensn, U. T.
Octpoymos, C. A. Crnagkos). 272 c.

4. Pabouast Terpans. bazoBeli ypoBenb. 11 kmacc. (aBtopsl: O. C. I'abpuensHn, C. A.
Cnankos). 176 c.

5. KonTtponeHble U nposepouHbie paboTbl. ba3osblil ypoBenb. 11 kmacc (aBropsl: O. C.
["aGpuensu u ap.). 224 c.

6. O0mas xuMusl B TeCTax, 3ajaydax, ynpaxsenusax. 11 kmacc (aBropsi: O. C. I'abpuensn, U.
I'. Octpoymos, A. I'. Beeaenckas). 304 c.

7. Xumudeckuid skcnepumeHT B mikojie. 11 kmacc (aBtoper: O. C. TI'abpuensu, U. T.
OctpoymoB). 208 c.

8. TeTpaap AJs OLIEHKM KauecTBa 3HaHHUM mo xumuu. ba3oBblil ypoBens. 11 kiacc (aBTOpHI:
O. C. T'abpuensn, A. B. Kymmosa). 112 c.

9. Xumus. ba3oBelii ypoBeHsb. 11 kitacc. DnekTpoHHas popma yueOHHUKA.

NudopmannoHHbie cpeacTsa
HNuTepHeT-pecypcebl:

1. http://www.alhimik.ru TIpencraBiensl clieAyrolue pPyOPUKH: COBETHI aOMTYpPHEHTY,
VUHUTEII0 XUMHUHU, CIPABOYHUK (OYECHBb OOJb- ImMasi MmojOopKa TaOJMIl M CIPAaBOYHBIX

MaTepuaioB), Becenas XUMHUs, HOBOCTH, OJIMMIINAJbI, KYHCTKaMepa (Macca MHTEPECHBIX
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http://www.alhimik.ru/

HUCTOpUYE- CKUX CBEICHUH).
2. http://www.hij.ru/ XXypaan «XuMus 1 )KU3HbY» MOHITHO U 3a- HUMATEJIbHO PACCKa3bIBACT

000 BCEM MHTEPECHOM, YTO IPOUCXOUT B HAYKE M B MUPE, B KOTOPOM MbI )KUBEM.
3. http://chemistry—chemists.com/index.html DnexTponnslil xypHan «XUMUKUA U XUMHS»,
B KOTOPBIX IPE/ICTABICHO MHOXKECTBO OIBITOB [0 XMMHH, 3aHUMATEIbHON HH(POPMAIIUH,

HI03BOJISIONIEH YBJI€Yh YYEHHKOB SKCIIEPUMEHTAIBHON YacThIO IPEIMETA.

4. http://c-books.narod.ru BeeBo3morkHas aureparypa 1mo Xu- MUH.

5. http://www.drofa-ventana.ru M3BectHoe M31aTeIbCTBO yueO- HOM uTepaTyphl. HOBHHKH
HAY4YHO-TIOMYJIAPHBIX ¥ 3aHMMATEIbHBIX KHUT 110 XMMHH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii  IIKOJNBHBIM — MOPTaJl  CO
CCBUIKaMH Ha 00pa3oBaTeIbHbIE CAUTHI 10 XMMHH.

www.periodictable.ru CoopHuK cTaTeil 0 XUMUYECKHX 3JIEMEHTaX, HIUTFOCTPHUPOBAHHBIH

HKCIIEPUMEHTOM.
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Pecny6nnka Jlarectan
MyHununanbHoe 0r0/IKEeTHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
«Cpennsist obieo0pazoBarenbHas mkona Ne 2y nocénka benumku [IepObentckoro
paiioHa

COI''TACOBAHO

pelIeHreM Ne1arornieckoro coBera

or «28 »  asrycra 2023rT.
nporoxost Ne 1

[Ipencenarens /T'.A. BabaeBa /

TOUKA \!p CT

OBEPAIOBANWA UHSPOBOIO

uuuuuu TAPNOTO NPOSUNEH

PABOYAS ITPOT'PAMMA

I10 XUMHHU

YpoBens oOpaszoBanus (kiacc)- cpeanee oomree (10-11 kimace)

KomuuectBo wacoB - (68 yaca-2 4. B Heaemo 10-11 kiace)

Yyurenn OMuHoBa OKcaHa DMUPEM3EEBHA






IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma mno xummm g 10-11 kmaccoB paspaboTana Ha OCHOBE
(benepanbHOro rocyJapcTBEHHOro oOpaszoBaTenpHoro cranzapra OOO, ob6pa3oBarenbHON
nporpammbl MBOY «COLL Ne2y noc. benumxu 1 mpuMepHOid POrpaMMbl 110 XUMHUH, a TaK ke
Ha OCHOBE aBTOpcKoi yueOHnou nmporpammel O.C. ["abpuensina.

Ha 06ase mentpa «Touka pocra» obecredunBaeTcss peaau3anus 00pa30BaTENbHBIX
IpOrpaMM €CTECTBEHHO-HAy4YHOW M TEXHOJOIMYECKOW HAaINpaBlIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUH C TpeOOBAaHUSAMH 3aKOHOJATEIbCTBA B cdepe o00pa3oBaHus U C y4ETOM
pexoMenaanuii dexepanbHOro omeparopa ydyeOHoro mpeamera «Xumus» . OOpazoBaTeibHast
IporpaMmMa IO03BOJISIET UHTETPUPOBATh PEAIU3yEeMbIE€ MOAXO0/bI, CTPYKTYPY U COAEpXKaHUE NpU
opranuzanuu ooydenuss xumuu B 10-11 kaccax, BRICTPOCGHHOM Ha 0a3e JIr000ro u3 JOCTYIHBIX
yuebHo-MeToquueckux  komiuiekcoB  (YMK). Hcmonb3oBanume oGopynoBanusi «Touka
pocTa» npu peanuzanuu faHHoi OIl mo3BossieT co3naTh yCIOBHS:

° AJId paCIUpPCHUA COACPKAHNA IIKOJbHOI'O XUMHUYCCKOT'O 06pa30BaH1/1;[;

. JUIS. TIOBBIIICHUSI TIO3HABATEIILHOW AKTUBHOCTH OOYYAIOIIUXCS B €CTECTBEHHO-
Hay4YHOM 00JacTH;

. JUI  Pa3BUTHS JIMYHOCTH pPeOEHKa B Tmporecce OOYYCHUsT XHMHUH, €ro

CrocoOHOCTEH, (OPMUPOBAHUS H YAOBICTBOPEHHUS COIHAILHO 3HAYMMBIX HWHTEPECOB U
MOTPEOHOCTEH;

. JUIsE pabOTBl ¢ OAApEHHBIMH IIKOJHLHUKAMHU, OpPraHW3allMd WX pPa3BUTUS B
pa3InYHBIX 001aCTIX 00Pa30BaATEILHOM, TBOPUECKOM JACITEIBHOCTH .

O0mas xapakTepucTuKa yueOHOro npeamera « XUMHSD)

XUMUSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK pacHpOCTpaHUiIa CBOE BIMSHUE Ha
BCE 00JacCTHM 4YeNOBEYECKOro CYIIECTBOBAaHHWSA, 3ajaja HOBOE BHJIEHHE MHpa, cTaja
HEOTHhEMJIEMbIM KOMIIOHEHTOM MUPOBOW KYJIBTYphl, HEOOXOIUMBIM YCIOBUEM >KU3HU OOIIEeCTBA:
3HaHUE XUMHHM CIY)KUT OCHOBOM s (OPMHUPOBAHUS MMPOBO33PEHMsI 4YeNOBEeKa, €ro
IpeCTaBIeHUI 0 MaTepUabHOM €IMHCTBE MUPA; BXXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMUEH
NpPEJCTaBICHNUsS O B3aUMOIPEBPAILICHUSX SHEPrUM M 00 DSBOJNIONMU BELIECTB B IPHUPOJIE;
COBpEMEHHasi XMMHs HalpaBjeHa Ha pelleHHe II00aJbHbIX MPOOJIEeM YCTOMUMBOIO pa3BUTHUS
YeJIOBEUEeCTBA — CBHIPbEBOM, IHEPreTUYECKOM, IMHINEBOM U HSKOJOTMUECKOW OEe30MacHOCTH,
npobisieM 3apaBooxpaHeHMs. B ycloBusSX BO3pacTaroliero 3Hau€HUs XUMUU B )KM3HHU 00IleCTBa
CYILIECTBEHHO MOBBICHUJIACH POJIb XMMHMYECKOTO 00pa3oBaHMs. B miaHe coumanmuzanuyd OHO
SBISIETCA OJHUM M3 YCIOBUH (OPMHUPOBAHMSA HHTEIUIEKTa JMYHOCTH M TapMOHUYHOIO €€
pa3BuTHs. COBpEMEHHOMY YEJIOBEKY XMUMMUYECKHE 3HaHHMS HEOOXOOUMBI I NMPHOOPETEHHS
OOIIEKYIbTYPHOTO YPOBHSI, MO3BOJISIOIIETO YBEPEHHO TPYAMUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOT0OOpa3HOW KM3HM OOIIEeCTBa, Uil OCO3HAHMS BAXHOCTH Pa3yMHOIO
OTHOLIEHUSI K CBOEMY 3/I0POBBIO M 3[I0POBBIO JPYTHX, K OKpYXKAIOUIEW MPUPOIHON cpere, Uit
rPaMOTHOIO MOBEJAEHUS MPHU UCTOIb30BAaHUH PA3IMYHBIX MAaTEPUaIOB U XUMUYECKUX BEIIECTB B
MOBCEIHEBHOM XU3HU XHUMHUYECKOe OOpa3oBaHHE B OCHOBHOM IIKOJIE SIBIISIETCA 0a30BBIM 11O
OTHOLICHHUIO K CHUCTEME OOIero Xxumuueckoro oOpazoBaHus. [103TOMy Ha COOTBETCTBYIOLIEM
€My YpOBHE OHO peaJu3yeT MpHUcCyllne OOIIeMYy XHMHUYECKOMY OOpa30BaHHIO KIIOUYEBHIE
IIEHHOCTH, KOTOpbIE OTPa)Xal0T TOCYAAapPCTBEHHBbIC, OOIIECTBEHHbIE M HHIUBUAYaJbHbBIE
NOTPeOHOCTH. DTHUM OIpeNeNseTcsl CYIIHOCTh 0Ouiei crpareruu oOy4deHHs, BOCHHTAHUS U
pasBUTHsI 00Y4YaAIOUIMXCS CpeACTBaMHU y4yeOHOro mpenMera «Xumus». M3ydenue npeamera: 1)
CHOCOOCTBYeT (POPMHUPOBAHMIO €CTECTBEHHOHAYYHOH KapTHHBI MHpa, JOCTHKEHHUIO OO0IIeH u
(YHKLIMOHAIBHON IPaMOTHOCTH, Ja€T BO3MOXHOCTH JAJISI CaMOPa3BUTHS JUYHOCTH. 2) BHOCUT
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BKJIaJ B (DOPMHUPOBAHHME MBIIUIEHUS U TBOPUYECKHX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHOW yUeOHOH e TeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIICA0BATENILCKUX YMEHHUH,
HEOOXOJUMBIX KaK B TIOBCEJHEBHOW JXU3HHU, TaK M B MPO(ECCHOHAIBLHON NEATEIBHOCTH; 3)
3HAKOMUT CO CTIEHU(PUKON HAYYHOTO MBIIIJICHHS, 3aK/IabIBACT OCHOBBI LIEJIOCTHOTO B3TJIs1a Ha
€IMHCTBO TPHUPOABI M YEJOBEKAa, SBISAETCS OTBETCTBEHHBIM J3TanoM B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOW IPaMOTHOCTM  HOAPOCTKOB; 4) cHocoOCTBYeT  (OpPMHUPOBAHUIO
LIEHHOCTHOTO OTHOULICHMs K €CTECTBEHHO-HAYYHBIM 3HAHMSM, K IPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 3KOJIOTMUECKOe 00pa30BaHUE MOPOCTKOB

Ha3Bannble HampaBieHuss B OOy4eHMH XMMUM oOecleuyuBaroTcs  CHeru@uKoi
COZEepKaHUs INpPEIMEeTa, KOTOPBIM SBISAETCA INEAArOTMYECKH aJalTUPOBAHHBIM OTPAXEHUEM
0a30BOl HayKM XMMHUU Ha OIpeneia€HHOM 3Ttane €€ pa3BuThs. Kypc XMMUU OCHOBHOM LIKOJIBI
OPUEHTHPOBAaH Ha OCBOCHHE OOYYAIOIIMMHUCS OCHOB HEOPraHWYECKOH XMMHUU W HEKOTOPBIX
NOHATUI M CBEACHUN 00 OTAEIBHBIX 00BEKTaX opraHmveckoil xumun. CTpyKTypa CoAep:KaHUs
npeamera copMHpOBaHa Ha OCHOBE CHCTEMHOIO Mojaxoia K ero usydeHuro. CopeprkaHue
CKJIA/IBIBAETCS] U3 CUCTEMBI IIOHATUN O XUMUYECKOM DJIEMEHTE U BEIECTBE M CUCTEMBI IOHATUN
0 XuMHYeckoil peakuuu. OO6e 3TH CHUCTEMBI CTPYKTYPHO OPIraHM30BaHbl [0 MPUHLUIY
IIOCJIE0BATENBHOIO Pa3BUTHs 3HAHMM HAa OCHOBE TEOPETHUYECKHX IPEICTaBICHUM Ppa3HOIO
YPOBHSI: aTOMHO-MOJIEKYJISIDHOTO YYEHHsI KAaK OCHOBBI BCErO0 €CTECTBO3HAHMS, YPOBH:
nepuoanuyeckoro 3akona Jl. M. MeneneeBa Kak OCHOBHOT'O 3aKOHA XMMHUH, YYEHUSI O CTPOCHUU
aTOMa U XUMHUYECKON CBA3M, NMPEACTABIECHUN 00 AJIEKTPOJUTUYECKON TUCCOLMAIMHU BEIIECTB B
pactBopax. TeopeTnueckue 3HaHUs PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOIO YPOBHS K JIpyromy,
BBIMOJIHAS (YHKIMU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH
IIPAKTUYECKOTO TIPUMEHEHUS M IIOJIyY€HUs H3y4aeMbIX BeEllecTB Takas oOpraHusanus
COJIepKaHUsl Kypca CHOCOOCTBYET IPEACTABICHUIO XWMHYECKOM COCTaBIsIOIed HayyHOH
KapTHHBI MHpa B JIOTHKE €€ CUCTEeMHOM mpupoabl. Tem cambiM o0ecrieuuBaeTcss BO3MOKHOCTh
JUTst OpMUPOBaHUS Y 00y4aIOLMXCsl [IEHHOCTHOTO OTHOLLIEHUS! K HAYYHOMY 3HaHHUIO U METOJIaM
IIO3HAHMS B HayKe. BaXHO Tak)ke 3aMETHTh, YTO OCBOCHME COJAEPNKAHUSA Kypca IMPOUCXOIUT C
IPUBJICYEHUEM 3HAHUI U3 paHee M3YYEHHBIX KypcoB: «Okpyxaroumii Mmup», «buonorus. 5—7
Kj1accb» 1 «du3nka. 7 Kiacey.

JlanHas oOpa3oBaresbHas MporpaMMa 00ecleurBaeT YCBOGHUE YYaIlUMUCS BaKHEUIINX
XUMHUYECKHX 3aKOHOB, TEOpPUH U MOHATUH; (OpMHUpPYET NpEACTAaBICHHE O POJIM XUMHU B
OKPY’KaIOIlleM MHUPE U KU3HU 4esnoBeKa . [Ipu 5ToM OCHOBHOE BHUMAaHHUE YAENAETCS CYLIHOCTH
XUMHYECKMX peakUuid M MeToJaM HX ocyulecTBieHus . OZHMM W3 OCHOBHBIX ITPHHIIMIIOB
MIOCTPOEHUs MPOTrpaMMBbl SIBJISIETCS NPUHIUI JOCTYHOCTH . OKCIEPUMEHTAIBHBIE JTAHHBIC,
MOJIyYEHHBIE YYAIIUMHUCS MPH BBITOJIHEHUM KOJMYECTBEHHBIX OIBITOB, MO3BOJISIOT YYalllUMCS
CaMOCTOSTENIBHO [Ie€JaTh BBIBOJBI, BBIABIISTH 3aKOHOMEPHOCTH . Iloaxoasl, 3aJloKEHHBIE B
coJiep’KaHuEe MPOrpaMMBbl Kypca, CO3/1al0T HEOOXOJMMBbIE YCIOBHS JIJISi CUCTEMHOTO YCBOEHUS
yUYaIIMMHUCS OCHOB HAayKH, /Ui oOecreueHHsl pa3BUBAIOLIETO U BOCIUTHIBAIOLIETO BO3ACHCTBUSA
o0y4yeHHs Ha JIMYHOCTH ydamierocs . @opMupyemble 3HaHUSI JTOJDKHBI CTaTh OCHOBOM CHCTEMBbI
yOeXIeHUH HIKOJIbHHUKA, IEHTPAILHBIM SAPOM €r0 HayYHOI'O0 MHUPOBO33PEHHUS .

e 1 0cO0EHHOCTH M3y4YeHHs Y4eOHOr0 nmpeaMera
K HampaBiieHHIO NEpPBOCTENEHHONW 3HAUYMMOCTH MpPU pealn3alud 00pa30BaTENIbHBIX
GyHkuui npenMera «XHUMHA» TPAJUIMOHHO OTHOCAT (OPMUPOBAaHME 3HAaHUI OCHOB
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XMMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTHUECKON IEATEIIbHOCTH
YeJI0OBEKAa U KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTYpbl. 3ajadya IpeaMeTa COCTOUT B
(GOPMUPOBAHUN CHUCTEMBI XUMHUYECKHX 3HAHMA — BAXHEUIIUX (AKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX TOJOKEHUH, TOCTYIMHBIX 00OOIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, s3bIKa
HAyKM, 3HAHUI O HayyHBIX METOJAaX M3yYEHHUS BELIECTB M XMMMUYECKUX PEaKLMH, a TaKkKe B
(GOpMHPOBAHNHU U PA3BUTUU YMEHUN U CIOCOOOB JAEATEIBHOCTH, CBA3AHHBIX C INIAHUPOBAHUEM,
HaOJIIOZIGHHEM M TPOBEJCHMEM XMMMYECKOI'O OSKCIEPUMEHTa, COOJIIOJICHHMEM IpaBHJ
Oe3omacHoro oOpalleHHus ¢ BelecCTBaMU B IOBCEIHEBHOM Xu3HU. Hapsny c sTuM wnenu
WU3Y4YEHHs IpeaMeTa B IPOrpaMMe YTOYHEHBI M CKOPPEKTHPOBAHbI C Y4YETOM HOBBIX
IPUOPUTETOB B CHCTEME OCHOBHOTO o0miero obpasoBanusi. CeromHss B 00pa3oBaHHH 0CO00
3HAYMMOM TNPHU3HAETCS HANPABICHHOCTh OOyYCHHMsS Ha Pa3BUTHE M CAMOPa3BUTHE JIMYHOCTH,
dopmupoBaHue e€ MHTEIUIEKTa U 001Iel KyabTypbl. OOyueHHe YMEHHIO YUYUThCS M MPOJIOIHKATh
cBOE€ oOpa3oBaHHE CAMOCTOSITEIbHO CTAaHOBUTCS OJHOW M3 BaKHEHIIMX (YHKUIUH y4eOHBIX
IIPEIMETOB.

B cBsA3M ¢ 3TUM IIpU M3Y4YEHHMH IIPEIMETa B OCHOBHOM IIKOJIE JTOMHHUPYIOIIEE 3HAUECHUE
nproOpenu Takue e, Kak:

* (hopMupoBaHNE MHTEIUIEKTYaJIbHO PAa3BUTOH JIMUHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEIICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

* HalpaBJICHHOCTb OOY4YEHHMs] Ha CHUCTEMAaTHYeCKOe MPUOOIIEHUE YyYalluxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIUIO U pa3BUTHE CIOCOOHOCTEH K XUMUU;

* obecrieyeHue YCIOBUH, CIIOCOOCTBYIOIIMX NPHOOPETEHHIO OOYYaIOUIMMHCS OIbITa
pa3sHOOOpa3HOM JEeSATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

* (opMHUpOBaHME YMEHMH OOBSCHATh U OLEHHUBATH SIBICHUS OKPY)KAIOLIET0 MHUpa Ha
OCHOBaHUU 3HAHUH U ONBITA, TOJTYYEHHBIX IPU U3yUYECHUH XUMUU;

* popmMupoBaHue y 00y4yarOUMXCcs TYMAaHUCTUYECKUX OTHOILIEHUH, TOHUMaHUS [IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYIOBOM JEATEIBHOCTH B LEIAX COXPAHEHMSI CBOETrO 370POBbA M OKPYKAIOIIEH MPHUPOIAHOU
Cpelbl;

* Dpa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIIOCOOHOCTEHl K CaMOKOHTPOJIO H
CaMOBOCIIUTAaHUIO Ha OCHOBE YCBOEHHsS OOIIEYEIOBEUECKUX IIEHHOCTEH, T'OTOBHOCTH K
0CO3HAaHHOMY BBIOOPY NPOGIIS U HAIIPABICHHOCTH AaJbHEHIIEro 00yueHusl.

MecTto yuedHoro npeamera «XuMusi» B y4eOHOM ILJIaHe

B cucreme oOmero o6OpazoBaHusi «XHUMHS» TpU3HAHA O00s3aTENbHBIM y4€OHBIM
MpPEAMETOM, KOTOPBIA BXOAWT B COCTaB MpeaMeTHol obnactu «EcTecTBeHHO-HAaydHBIE
OpeIMeThl». YUeOHbIM IUIAHOM Ha e€ M3ydyeHHe OTBeAeHO 69 yueOHbIX yacoB — 1o 1 4y B
Henemo B 10 u 11 kiraccax COOTBETCTBEHHO.

Conep:xanue 00pa3oBaHus MO roaaM o0y4eHust

(mpakTHueckas 4acTh y4eOHOT0 CoJIepKaHus npeaMera ycuieHa
MaTepuabHOTeXHUYECKOW 0azoif  1meHTpa «Touka poctay / JETCKOTO TEXHOMapKa
«KBanTOopuym», HCIONB3yeMOIo Jisi peaju3aluu o0pa3oBaTENIbHBIX MPOTpaMM B paMKax
MIPENOIaBaHMS XHMUH ).





COJAEPXAHUE KYPCA

ba3oBblii  ypOBEHB. 10—11 kmaccsl. Conepxkanne Kypca XapaKTepHU3yeTCs
[EJIOCTHOCTBI0O W CHCTEMHOCTBIO Y4eOHOrOo MpeaMera, Ha OCBOEHHE KOTOpPOTO OTBEICHO
HEOOJIBIIOE, KECTKO JTUMUTHUPOBAHHOE ydeOHoe Bpems. OTtoOpaHHOE uisi 0a30BOTO OO0y4YEHUS
XUMHUHU COJAEpKaHUE IO3BOJISIET U3y4yaTh €ro U B pexume 1 B Henemro. B mocnegnem ciyvae y
00y4arouuXCcsi NOSIBUTCS BO3MOXKHOCTb HE MPOXOJUTh, & U3y4aTh, HE 3HAKOMUTHCSA, & YCBAaUBaTh
310 coaepxanue. OcOOEHHO BaXXKHO ATO I TE€X YYalllUXCs, KOTOpbIE HE UMEIOT BO3MOXKHOCTHU
U3y4aTh XMMHIO Ha YriyOJE€HHOM ypOBHE (M3-3a2 OTCYTCTBHSI TaKMX KJIACCOB B ILIKOJIE), HO TEM
HE MeHee cOOMParoTCs ClaBaTh €MHBIN roCy1apCTBEHHBIN 3K3aMEH 110 XUMUH.

Kypc derko nenurcs Ha ABe paBHBIEC 110 OTBEACHHOMY Ha MX M3Y4YEHHE BPEMEHH YaCTHU:
OpPraHUYECKYI0 XUMHIO U OOIIYI0 XUMHUIO.

CrpykTypupoBaHHE€ Kypca OpPraHMYECKOM XHUMHUHU OIpenessieTcsl uieed pa3BUTUS
yuanmxcs Henpo(uIbHBIX KJIACCOB CpelicTBaMu ydeOHoro npeamera. C 1eNbl0 YCUIEHUS! poJin
JIEAYKIUU B OOy4YEeHUH XMMUU BHAuaje JAlOTCS KPaTKUE TEOPETUUYECKHE CBEICHUS O CTPOCHHH,
KJIacCU(UKALMK, HOMEHKJIAType OPraHMYeCKHX BEIIECTB, OCOOEHHOCTAX peakuuid ¢ Hx
Y4aCTHEM.

CdopMupoBaHHble TakuM 00pa3oM TEOPETHUUYECKHWE 3HAHUS 3aT€M pPa3BUBAIOTCS Ha
(akToJIOrMYECKOM MaTepuaje Ipu PaCCMOTPEHUU KJIACCOB OPraHMYECKUX coenuHeHuil. B cBoro
ouepe]ib TAaKOM MOJAXO0/]I MO3BOJISIET U IIY0Ke U3YyUUTh CaMH KJacchl. Tak, OCHOBHBIE TIOJIOKEHUS
TEOPUM XMMHMYECKOIO CTPOEHHUs OpPraHH4YecKux coeauHeHud A. M. bytiiepoBa 3akperuisrorcs
IIPU U3YYEHUU YTIIEBOJIOPOAOB (aJIKaHOB, AJIKEHOB, IMEHOB, AIKUHOB, APEHOB) M UX MPUPOTHBIX
UCTOYHUKOB (IIPUPOJHOrO raza, HEPTHM M KaMEHHOIO YIJs), KHCIOPOACOAEpKaIluX
OpPraHMYECKUX COEIUHEHUH (CIUpPTOB, (eHOJa, abJETHA0B, KapOOHOBBIX KHCIOT, CIOXKHBIX
3(GUpPOB, KUPOB U YIJIEBOJOB) M aA30TCOAEPKAIIMUX OPraHUYECKHX COEIMHEHMH (aMUHOB,
aAMHHOKUCIIOT, OEIKOB M HYKJIEMHOBBIX KHUCJIOT). 3aBeplIaeT Kypc OpraHu4ecKoil XUMuu pas3zaen
«XUMHSI ¥ KU3Hb», TJe 00ydaroluecss 3HAKOMSTCS C TaKUMU Ba)KHBIMH B NPAKTUYECKOM U
OMOJIOTMYECKOM OTHOIIEHWM BEUIeCTBAMM U MaTepuajamMH, KaK IUIacTMacchl M BOJIOKHA,
(epMeHTbI, BUTAMUHBI, TOPMOHBI U JIEKapCTBA.

OCHOBHBIM KpHUTEpUEM OTOOpa (PaKTHUECKOro MaTepuana Kypca OpraHM4eCKOW XMUMHHU
ABIISICTCA WJAed pealu3allii MPaKTUKOOPUEHTHPOBAHHOTO 3HAYEHUS OOBEKTOB OpraHUMYECcKOu
XUMUH (COeTMHEHUH U peaKiuit).

Wnes o Bepymiel posin TEOPETUYECKUX 3HAHMM B IPOLECCE MO3HAHMS MHUPA BELECTB U
peaknuii ctana OCHOBHOM M Ui KOHCTPYMpOBaHUS Kypca obmieil xumunu. Ha ocHOBe equHBIX
MOHATUM, 3aKOHOB W TEOpUH XUMHUHM Yy CTaplIEKIaCCHUKOB (opMHpyeTcs IeI0CTHOE
MPEJCTABIICHUE O XMMHYECKOW HayKe, O XMMHYECKON KApTHUHE MHUpPa, KaK COCTaBHOW 4YacCTH
€IJMHOM €CTECTBEHHOHAYYHON KapTUHBI MHPA.

B kypce oOmieil xuMuu BHavasie yriayOJsIFOTCS W PacIIMPSIIOTCS 3HAHUSA, MOJyYEHHBIE
0o0yyaromuMHUCs M3 Kypca OCHOBHOM IIKOJBI, O CTPOCHMM aroMa W BeleCTBa Ha OCHOBE
[Tepuoanueckoro 3akoHa u Ilepuoamueckoit cucremsl J[. . MenneneeBa, o0mMUX CBOMCTBAX
KJIACCOB OPTraHMYECKUX M HEOPraHMYeCKHX COCTUHEHUH (KUCIIOT, OCHOBaHHH, aM(OTEpHBIX
COEJMHEHUI) B CBET€ TEOPHM AIIEKTPOJIMTUYECKOH nucconumanuu. [lamee paccmarpuBaercs
KJIacCU(UKaLMs XUMHUUECKUX pEeaKklUii B OpraHM4eCKONM U HEOPraHWYeCKOW XMUMHH. 3aBeplIacT
KypC 3HAaKOMCTBO CTapUIEKJIACCHUKOB C IEPCHEKTHMBAMU DPAa3BUTHUSI XUMHUYECKOW HAyKh U





XUMHUYECKOT0 MPOU3BOJCTBA, C MpoOIeMaMH OXpaHbl OKpPYXKAroIIed Cpelbl OT XUMHYECKOIO
3arps3HEHUS U MYTSIMHU UX PEHICHUSI.

OPI'TAHUMYECKAA X1MUA

HaGmionenue, mnpennonoxenue, rumnotesa. Ilouck 3akoHoMepHocTed. HayuHblit
JKCIIEPUMEHT. BhIBOL.

Teopusi cTpoeHnsi OpraHuYeCKUX CoeIMHEHM I

IIpenmer opranuueckod XMMHUH. MecTO M 3HA4EHHE OPraHUYECKONM XMMHH B CHCTEME
€CTECTBCHHBIX HayK. BaneHTHOCTb. Xumuueckoe crpoeHue. OCHOBHBIE IIOJIOKECHHSI TEOPUU
CTPOEHUSA OPraHUYECKUX COCIMHEHUW. YTJIEPOIHBIA CKEJIET OpPraHUuYeCKOM MOJIEKYJIBI.
KparHocTe xumMnueckoit cBsi3u. M3oMepust 1 n30MepHI.

YriieBoa0poabl # UX NPUPOAHbIE HCTOYHMKH

Ankansl. [IpuponHbIi ra3, €ro cocraB M IPUMEHEHHME KaK HCTOYHHKA DSHEPIMH U
XUMHYECKOTO ChIpbsa. ['OMonoruueckuii psj NpelesbHBIX YINIEBOAOPOAOB. HM3omepus u
HOMEHKJIaTypa aJKaHOB. MeTaH M 3TaH Kak IpejacTaBUTenu ankaHoB. CBoiicTBa (ropeHwue,
peaKkuMy 3aMelleHus, NMUpoiu3, aeruapuponanue). [Ipumenenue. KpekuHr u usomepusanus
QIKAaHOB. AJIKWIbHBIE paJukaibl. MexaHu3sM CcBOOOJHOPAJUKAIbHOIO TalOTeHUPOBAHUSA
AJIKaHOB.

AJnKeHbl. DTUJIEH KaK [IPEJICTaBUTENDb aJKeHOB. [loayyeHue 3TuaeHa B IpOMBILUIEHHOCTH
(mermgpupoBaHue dSTaHa) WM B Jaboparopuu (meruaparanusi staHoia). CoiicTBa (TopeHme,
OpomupoBaHue, TUapaTanus, noauMepusanus, okuciaesue pacrsopom KMnO4) u npumeHnenue
stuieHa. [lonmatmien. Ilponunen. CrepeoperynspHocTs noaumepa. OCHOBHbBIE NOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI. Peakuu noinuMepu3anuy.

Juensl. byranveH M M30IpEeH Kak NPEICTaBUTENN TUEHOB. Peakuuu NpUCOETUHEHUS C
y4acCTHEM COMPSHKEHHBIX AMEHOB (OpoMHpoOBaHWE, MOJIMMEpH3alus, T'MIPOrajioreHupoBaHUE,
rusipupoBanue). HarypanbHblil u cuHTeTHUECKUH KayuyKku. Pe3una.

AnKuHBI. AlleTUSIEH Kak MpeAcTaBUTENb alKkuHOB. [lonydyeHue aneruneHa KapOUIHBIM U
MeTaHOBEIM criocobamu. [lomydenue kapOupma xambiusa. CBoicTBa (TOopeHHE, OpOMHpPOBAHUE,
rupaTanys, TpUMepu3alns) U IpUMEHEHHE alleTHIICHA.

Apenbl. ben3on kak npeacraButens apeHoB. COBpeMEHHBIE MPEICTaBICHHUS O CTPOCHUH
6en3ona. CBoiicTBa 6eH301a (rOpeHre, HUTpOBaHHE, OPOMUPOBAHKE) M €r0 IPUMEHEHHE.

Hed1p 1 cioco6s! ee nepepabotku. CoctaB HedTH. [lepepaboTka HedTU: meperoHka u
KpeKUHT. PudopMuHT HU3KOCOPTHBIX HeTenpoaykToB. IIoHATHE 06 OKTAaHOBOM YHCIIE.

Kuciopoacoaep:kauue opranudeckne coeJuHeHNs

CHI/IpTI)I. MeTtaHoa M PTaHON KakK MPEACTAaBUTEIN NPEACIbHBIX OAHOATOMHBIX CITMPTOB.
CaoiicTBa 3TaHONA (TOpEeHUE, OKUCIEHUE B albAerui, Aeruaparanus). [lonydenue (OpoxxeHuem
TIIFOKO3BI M THIpATaIleld dTHIICHA) ¥ IPUMEHEHHE dTaHOoJIa. DTHIICHIJIMKOIb. [ JIMIIepHH Kak ere
OJIUH TIPEJICTABUTE]Ib MHOTOATOMHBIX CIHUPTOB. KauecTBeHHas peakiuss Ha MHOI'OATOMHBIE
CIHPTHI.

@enon. Ilomydyenue ¢enona wu3 kKameHHoro yriss. KameHHbI yroib U ero
ucnonb3oBaHue. KokcoBaHMe KaMEHHOIO YIUIg, BaKHEHIIME MPOIYKTHl KOKCOXMMHUYECKOTO
MIPOM3BOJICTBA.

B3anMHoe BiusHHE aTOMOB B MoJieKyse ¢eHona (B3auMOeiHCTBHE ¢ OPOMHON BOJION U
ruapokcuaoM Hatpus). [lomyuenue u mpumeHnenue GeHoa.
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Anbperuabl. opManbAeTu U alleTaubleru]] Kak NpeCcTaBUTeNu anpaerunaos. [lonsrtue
0 keroHax. CoiicTBa (peakiusi OKHCIICHUSI B KHUCJIOTY M BOCCTAHOBJICHHUSI B CIUPT, pEaKIus
nonukoHAeHcanun (opmanpaeruga ¢ ¢enonom). IlomydeHue (OKHCIEHHWEM CHOUPTOB) U
npuMeHeHne Qopmanpaeruga W anetanpaeruaa.  OeHomoGopMallbIeTHIHBIE TUIACTMACCHI.
TepMOoIIacTUYHOCTh U TEPMOPEAKTUBHOCTD.

KapOoHoBbie KHCIOTBI. YKCycHasi KHCJIOTa KakK TMpEeACTaBUTENIb MpPeesIbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. CBOHCTBAa YKCYCHOM KHCIOTHI (B3aUMOJAEHCTBHUE C
MeTaJlJIaMH, OKCHIAMH METa/lIOB, TUAPOKCHUIAMH METaUIOB M  COJIAMH;  peaxius
srepuduxanmn). [lpumMenenne ykcycHOM KUCIOTHI.

Crnoxuble 3Qupsl 1 kupbl. CI0XKHBIE Y3QHUPBI KaK MPOAYKTHl B3aUMOJICHCTBUS KHCIOT CO
CHUpTaMH. 3HAUEHHE CIOXKHBIX OS(QUPOB B NPUPOAEC M KHU3HH denoBeka. OTaenbHbIE
IIPEACTABUTENN KUCIOT MHOIO CTPOCHMSA: OJIEMHOBAsl, JIMHOJEBAs, JMHOJEHOBAs, aKpHUJIOBAsd,
11aBeseBast, OeH30MHasl.

XKups! kak cioxHble 3(UpbI MNIHLEPUHA U )KUPHBIX KapOOHOBBIX KUCIIOT. PacTuTenbHble
U JKUBOTHBIE JXHPBI, UX cocTaB. [Maponu3 wiam ombUieHHE >KUpOB. Mpbuid. CHHTETHYECKHEe
morouue cpenctBa (CMC). Ilpumenenue >xupoB. 3aMeHa KMPOB B TEXHHUKE HEMMILEBBIM
CBIPbEM.

VYrnesoabl. IloHatne 00 yrieBomax. [J0ko3a Kak TPEICTaBUTENIF MOHOCAXapHIOB.
[TonsiTHE O ABOWCTBEHHOW (DYHKIIMH OPraHUYECKOTO COSAMHEHUS Ha MIPHUMEPE CBOMCTB TIIFOKO3HI
KaK ajJbJerua 1 MHOTOATOMHOT'O CIIUPTAa — allbJAEeTru0CnupTa. bpoxeHue rioKko3bl. 3HaUeHHE
Y IIPUMEHEHUE II0K03bl. DPYyKTO3a KaK U30MeEpP IIIOKO3BI.

Caxapo3a kak npeacraButenb aucaxapunos. [IponzBoacTso caxapa.

Kpaxman u nemironosa Kak NpeAcTaBUTENH INojmcaxapuaoB. CpaBHEHHE MX CBOMCTB U
6uonornyeckas ponb. [[puMeHeHne 3TuxX nojaucaxapuaos.

A3oTcoaepxaliue OpraHu4ecKkue CoeJHHEeHUs

AMuHBI. MeTuiiaMuH Kak Hpe/CTaBUTENb anu(aTHYEeCKUX aMUHOB M AaHWIMH — Kak
apomaTuieckux. OCHOBHOCTh AMHUHOB B CpPaBHEHHM C OCHOBHBIMH CBOICTBaMHM aMMHaka.
AHWIIMH ¥ €Tr0 CBOMCTBA (B3aUMOJICHCTBUE C COJISTHOM KUCJIOTOM U OpoMHO# Boo#). B3anmuoe
BIIMSIHUE aTOMOB B MOJIEKYJIaX OpPraHUYECKUX COCOUHEHUN Ha mpuMepe aHuiauHa. [lomyuyenue
anwimHa no peakuuu H. H. 3ununa. Ilpumenenue aHunmHa.

AMUHOKHUCIOTEL. ['TTMIIMH M ajaHWH Kak NPEICTABUTENN NPUPOIHBIX AMHUHOKHCIIOT.
CBoiicTBa aMHMHOKHUCIOT KakK aM(OTEpHbIX OPraHUYECKUX COCTUHEHUH (B3aMMOJEHCTBHE C
nieoyaMu M kucinotamu). OcoOeHHOCTH AMCCOIMAIMM aMUHOKUCIOT B BOJHBIX pacTBOpax.
bunonsipupie noHsl. OOpa3oBaHMe MOJMIENTUIOB. AMHUHOKANpOHOBAas KHCIOTa Kak
MIPEACTABUTENNh CHHTETHYECKMX AaMHHOKHUCIOT. [IOHATHE O CHUHTETHYECKMX BOJIOKHAX Ha
npuMepe KampoHa. AMMHOKUCIOTBI B MpHUpoAe, UX Ouojorumyeckas poisb. HezameHumbie
AMUHOKHCIIOTBI.

benku. benkn kak momumnentuabl. CTpykTypa OenkoBbIX Moisiekyd. CBolcTBa OenkoB
(ropeHue, rUAPOIN3, IBETHBIE peakluu). buonoruueckas posb OENKOB.

HyxnenHnoBble kucnoTbl. HykiaeMHOBBIE KHCIOTHI Kak MOJUHYKIEOTHABL. CTpoeHHe
Hykineornna. PHK n JIHK B cpaBHennn. MIX ponp B XpaHEHUHM W IepeAade HACIEICTBEHHOMN
uHpopmanuu. [ToHsTHE O TEHHON MH)KEHEPUHN U OMOTEXHOJIOTHH.





['enernueckas CBs3b MEXKIY KJIacCaMHU OPraHUYECKUX coenubennii. IloHaTHe O
I‘eHeTI/I‘IeCKOf/'I CBsA3HU U ITCHCTHUUYCCKHUX psmax.

Xumus 4 KU3Hb

[TnacTmacchr " BOJIOKHA. [lomuMepu3anusi W TMONHKOHJEHCAIMSI KaK CIOCOOBI
MOJIyUYEHUS CUHTETUYECKUX BBICOKOMOJIEKYISIPHBIX coequHeHui. [lomyueHue McKycCTBEHHBIX
BBICOKOMOJICKYJISIPHBIX COEIMHEHUH XMMHUYECKOM Moaudukanueid HPUPOIHBIX MOIUMEPOB.
CtpoeHue noIuMepoB: JTUHEHHOE, TPOCTPAHCTBEHHOE, CETYaTOoe.

[lonsiTne o mmactmaccax. TepMOIUIaCTUYHBIE W TEPMOPEAKTHUBHBIE —IMOJIHMEPHI.
OtnenbHbIC MIPEICTAaBUTEIH CUHTETHYECKUX u HCKYCCTBEHHBIX MOJIUMEPOB:
(beHomopopMaIbICTHIHBIE CMOJIBI, TOJIMBHHIIXIIOPU/, Te(HIOH, TIEILTYTOHI.

[TonsiTHE 0 XMMHYECKHX BOJIOKHAX. HaTypanbHble, CHHTETHUYECKHE M HCKYCCTBCHHBIC
BoJIokHA. Kraccudukamus w OTHEIbHBIC TPEICTABUTEIM XHMHYECKHUX BOJIOKOH: alleTaTHOE
(TpuaneTaTHBIN IIEJK) U BHCKO3HOE, BUHWIXJIOPUIHOE (XJIOPHH), MOJUHUTPHIBHOE (HUTPOH),
MoJIMaMHUTHOE (KaIpOH, HAMIIOH ), MOJaudGUpHOE (JaBCaH).

@®epmenThl. DepMeHTH KaK OHOJOTHYECKHE KaTalu3aTopbl OEIKOBOM MPUPOIBI.
[Tonsitue o pH cpenbl. OCOOEHHOCTH CTPOEHUS U CBOMCTB (CENEKTUBHOCTh U 3(()EKTHUBHOCTS,
3aBUCHUMOCTh JICHCTBUS OT TemrepaTypsl u pH cpeasl pacTBopa) GEpMEHTOB IO CPABHEHUIO C
HEOPraHMYECKUMHU KaTaym3aropam. Poilb  (EpMEHTOB B IKU3HEICATCIIBHOCTH IKUBBIX
OpPTaHU3MOB H ITPOU3BOJICTBE.

Butamunpl. Ilonstme o BuUTamMuHax. Buapl BHUTAMUHHOW  HEJOCTATOYHOCTH.
Knaccudukanus BuramunoB. Buramun C Kak mpeacTaBUTENb BOJAOPACTBOPUMBIX BUTAMUHOB U
BUTaMUH A Kak MPEJICTAaBUTENb KUPOPACTBOPUMBIX BUTAMUHOB.

l'opmonbl. TloHsTHe © TrOpMOHaX Kak OHOJOTMYECKHM AaKTUBHBIX BEIIECTBAX,
BBITIOJHSIONINX DJHIOKPUHHYIO PETYISIHIO KU3HEHEATeIbHOCTH OpPTraHu3MOB. Baxneiinme
CBOICTBa TOPMOHOB: BBICOKash (PU3MOJIOTUYECKAs AKTHUBHOCTb, JMCTAaHIIMOHHOE JEiCTBHE,
OpIcTpOe paspymieHue B TKaHsaX. OTIeNbHBIC MTPEJICTABUTEIN TOPMOHOB: HHCYJIMH H a/IpSHAJINH.
[Mpodunaktuka caxapHoro nuadera. [ToHSATHE O CTEPOMTHBIX TOPMOHAX HAa MPHUMEPE MOJIOBBIX
TOPMOHOB.

JlexapctBa. JlekapcTBEHHass XHUMHS: OT ATPOXUMHM U (dapMakoTepanuu 0
xumuorepanuu. AHTHOMOTHKU u AucbOaktepmo3. HapkoTtwueckue BemiectBa. HapkomaHnwus,
6opb0a ¢ Hell ¥ mpodHIIaKTHKA.

Pemenne 3amau mo opraHuyeckoil xumuu. Pernenuwe 3amay Ha BBIBOI (HOPMYIBI
OpPTaHMYECKUX BEIIECTB MO MPOYKTaM CTOPAHUS U MACCOBBIM JIOJISIM DJIEMEHTOB.

Hemonctpanuu. [TnaBiienne, oOyriimBaHWe W TOPEHUE OPraHUYECKUX BemecTB. Mozaenn
MOJICKYJT TPEJICTABUTEICH Pa3IMYHBIX KJIACCOB OPraHUYECKHX coenuHeHui. ['opeHue MeraHa,
aTHIeHa, aneTwieHa. OTHOIIEHWE MeTaHa, JTWIICHA, alleTWiIeHa W O€H30Jla K pacTBOpam
NepMaHraHaTa Kajius U OpoMHO# Boje. [loydeHue STHIICHA peaKIMel JeTuapaTalii 3TaHoJIa,
aneTuiieHa — THAPOIU30M KapOuja Kaiblws. Pa3noxeHwe kaydyka NpU HarpeBaHUH,
UCTIBITAHUE TPOJIYKTOB pA3JIOKEeHHs] Ha HempeneiabHocTh. Koutekmus oOpasnoB HepTu u
He(TENPOAYKTOB, KAMEHHOTO YIJISl ¥ MPOIYKTOB KOKCOXUMHUYECKOTO MPou3BoAcTBa. OKUCIEeHNE
cnupta B anpaeru]. KadecTBeHHbIE peakIMH Ha MHOTOATOMHBIE CHHPTHL. PacTBOPHUMOCTH
¢deHoNa B BOJIe TIpH OOBIYHOW TemIiepaType W TpH HarpeBaHWH. KadecTBEHHBIC PEaKIMM Ha
benon. Peakius «cepeOpsHOTo 3epkana» albJeruioB M TIt0Ko3bl. OKHUCIEHHE albJETHA0B U
[JIIOKO3bI B KUCIIOTY ¢ moMmoiibio ruapokcuna meau (I1I). KauectBenHast peakius Ha Kpaxmall.
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Komneknus »¢upHbix wmacen. Kommekmust mmactMace W u3aenuid w3 Hux. Kosutekius
MCKYCCTBEHHBIX BOJIOKOH M M3/€NUi U3 HUX. B3anMozelicTBUe aMMUaKa U aHWJIMHA C COJITHOMN
kucinoTol. Peakuust anununHa ¢ O6poMHOM Bomoi. Jloka3aTenbCTBO HamMuus (PYHKIIMOHAIBHBIX
Ipynn B pacTBOpax aMHUHOKUCIOT. PacTBopeHune u ocaxieHue OenkoB. LIBeTHble peakuuu
OenkoB. ['openne nruubero mepa u mepctsiHo HuUTH. Mogens moinekynsl JIHK. Ilepexonsr:
9TAaHOJ — A3TWJIEH — S3TUWICHIVIMKOIb — ASTHWIEHNIUKOIAT Meau (II); staHonm — srtaHane —
sTaHoBasg kuciaoTta. Kosulekuus miactMacc, CHHTETHYECKMX BOJIOKOH WM HW3JACIWNA U3 HUX.
Pasnokenue mepokcuaa BOJIOpOAa KaTana3ol ChIporo msica u cbiporo kaprodens. Komnekuus
CMC, conepxamux SH3uUMBI. Mcnbeitanue cpeasl pactBopa CMC MHIMKATOpHON Oymarom.
Konnekuusi BUTaMUHHBIX IIpenapaToB. VcnbiTaHue Cpelpl pacTBOpa acKOPOMHOBOM KHCIIOTHI
WHAUKATOPHOU Oymaroi. VMcmpiTaHue anTeqHoro mpernapara MHCYJIMHA Ha OeoK.

JIaGopatopHbie ONBITH. M3roToBieHHE MOAETCH MOJEKYJ OPraHUYECKUX COCIUHEHHA.
O3HakoMIIeHHE ¢ KOJIICKIHel 00pa31ioB He(TH, KAMEHHOTO YIJIA U MIPOAYKTOB HX HepepadOTKH.
OOnHapyxeHHe B KEpOCHHE HempelnenbHbIX coequHeHni. O3HaKOMJIEHHE C KOJUIEKIIUEH
KaydykoB U o00pa3lamMu HU3JAeIUil U3 PEe3UHBI. PactBopenue rmiMuepuHa B BOAE U
B3aumozeiictue ¢ rtuapokcugom menu (II). CpoiicTBa yKCyCHOHW KHCIOTBHI, 0OIIHE €O
CBOMCTBAMM MUHEPAJIbHBIX KUCIIOT. Jl0Ka3aTeIbCTBO HEMPEAEIBHOTO XapaKTepa KUIKOro KHUpa.
B3aumopeiictBue rimoko3bl U caxaposbl ¢ runpokcugom Meau (II). KauectBennast peakuust Ha
kpaxmaj. O3HaKOMJIEHHWE C KOJUIEKIMEW IulacTMacc M u3lenuil u3 Hux. O3HakoMJIEHHE C
KOJJICKIIME HCKYCCTBEHHBIX BOJIOKOH WM H3JeNHiA W3 HuX. PacTBopeHHme OElKoB B BOjE.
OGHapyxxeHnue OenkoB B MoJioke. O3HaKOMJICHHE C KOJUICKIIMEM CHHTETUYECKHX BOJIOKOH W
n3nenui u3 Hux. O3nakomnenue ¢ kowiekuein CMC, coaepxamux 3H3uMbl. VcnblTaHue cpeabl
pactBopa CMC unaunkaTopHoii 6ymaroi. O3HakOMJIEHHE ¢ KOJIJIEKIIMel BUTaMiUHOB. VcnibiTanue
Cpelbl pacTBOpa aCKOPOMHOBOM KUCIOTHI MHANKATOPHOU OyMarowu.

IIpakTunyeckas padora Ne 1. Pemenue skcriepiMEeHTaIbHBIX 33724 Ha UICHTU(DUKAIIUIO
OpPraHMYECKUX COCTUHEHUM.

IIpakTnueckas padora Ne 2. PacriozHaBaHue IJ1acCTMAacC U BOJIOKOH.

OBILIAA X1MUA

Ilepuoanyeckuii 3aKOH U CTPOEHHE aTOMA

Otkpeitue JI. WM. MenneneessiM Ilepuognueckoro 3axkoHa. llepBble moONbITKH
KJaccu(UKaUU XUMHUYECKUX 3JEMEHTOB. BaxkHeline MoHATHS XUMHU: aTOM, OTHOCUTEIbHAS
aToMHasg U MouieKyispHas Maccel. Otkpeitue JI. . MenneneeBsiM Ileproguueckoro 3akoHa.
[Tepuonuueckuii 3akoH B popmynuposke /1. . Menzaeneesa.

[Tepuonnueckas cucrema JI. WM. Menneneea. Ilepuonmueckas cucrema J[. U.
MenneneeBa kak rpapuueckoe oroOpaxenue Ilepuoanueckoro 3akoHa. PaznuuHble BapuaHThI
Ilepnonnueckoir cucremsl. Ilepuonpr u rpynnel. 3HaueHue Ilepumonnueckoro 3akoHa u
[Teproanyueckoil CUCTEMBI.

Crpoenne aroma. AToM — ciokHasg 4yacTuia. OTKpBITHE AJIEMEHTApHBIX 4YacTUL U
CTpOEHHs aroMa. Sapo aroma: MHpOTOHBI M HEUTpoHBIL. M3oromsl. M3oromel Bomopoxa.
ONeKTpOHbI. JJEKTpOHHAs 000JI04Ka. ODHepreTuueckuil ypoeHb. OpOurtamu: s- U p-.
d-OpOutanu. PacrpeneneHue 5>JIEKTPOHOB M0 DJHEPreTMYECKHUM YPOBHSAM U OpOMTAIISIM.
ONeKTpOHHbIE KOH(QUTYpallud aTOMOB XHUMHYECKHX D3JIEMEHTOB. BalleHTHblE BO3MOXKHOCTHU
aTOMOB XMMHYECKUX 3JIEMEHTOB.





[lepuonuueckuii 3akoH U cTpoeHue atoma. COBpPEMEHHOE TOHSTUE XHUMHYECKOIO
anemenTta. CoBpemenHas ¢opmynnpoka [lepuonnyeckoro 3akona. IlpuunHa nepuoaAnYHOCTH B
W3MEHECHHN CBOMCTB XHMHYECKHUX DJIECMEHTOB. OCO6CHHOCTI/I 3aI10JIHCHUS OSHCEPICTUICCKUX
YPOBHEH B 3JIEKTPOHHBIX 000JI0YKaX aTOMOB MEPEXOTHBIX HIEMEHTOB. DICKTPOHHBIC CEMEHCTRA
AIIEMEHTOB: S- U P-3JIEMEHTHI; d- 1 f-371eMeHTHI.

Crtpoenue BemecTBa

KoBanentnast xumudeckasi cBsizb. [loHsiTHE O KOBajmeHTHOU cBA3U. OOIIas 3JeKTpOHHAS
napa. KpaTHOCTP KOBAJIEHTHOM CBA3U. OJEKTPOOTPHULATENBHOCTh. llepekpbiBanue 3iek-
TPOHHBIX OpOHUTAJCH, M- U CUTMa-CBsI3U. KoBajeHTHas MOJsipHAs M KOBAJCHTHAs HETOJIIpHAas
XuMu4yeckre cBa3u. OOMEHHBId M JOHOPHO-aKUENTOPHBIM MEXaHW3MBl OOpa3OBaHHUS
KOBAJEHTHOM CBs3U. BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJSPHOIO CTPOEHMsS. 3aKOH
MIOCTOSTHCTBA COCTaBAa JIJIsl BELIECTB MOJIEKYJISIPHOT'O CTPOSHHUSI.

WNonnas xumuyeckas cBa3b. Katnonsl u anuonsl. MlonHas cBs3b u ee cBoiicTBa. MloHHas
CBSI3b KAaK KpaWHUU Ciy4yall KOBaJEHTHOHN MOJSpHOU cBsizu. PopMynbHas €AMHULA BELIECTBA.
OTHOCUTENBHOCTD JI€TICHUSI XUMUYECKUX CBA3EH Ha THUIIBL.

Mertannuueckass Xumuueckas cBsizb. OOmue (Qusmyeckre CBOMCTBA METAlJIOB.
3aBUCUMOCTb 3JIEKTPOIPOBOAHOCTH METAUIOB OT Temreparypbsl. CruiaBbl. UepHble U LIBETHBIE
CILIaBBI.

ArperatHble COCTOSIHUS BemecTBa. ['a3pl. 3akoH ABoraapo Juist ra3oB. MoJsipHbIid 00BeM
ra3o00pa3HbIX BemiecTs (MpH H. y.). XKuakocTu.

Bogoponnass xumuyeckass cBsizb. BojopogHas  cBs3b  Kak  OCOOBIA  ciydaid
MEXMOJIEKYJIIPHOTO B3auMoJeicTBUsA. MexaHu3M ee oOpa3oBaHHUS M BIMSHHE Ha CBOWCTBA
BellecTB (Ha mpuMepe Boabl). lMcmonb3oBaHue BOAbI B OBITY M Ha IPOHU3BOJICTBE.
BuyTpumonekynspHas BOAOPOAHAs CBSI3b U €€ OMOJIOTHYecKast POib.

Tunsl  kpucrammyeckux  pemerok.  Kpucrammmyeckas — pemerka.  MoHHbIe,
METAJJIMYECKHE, AaTOMHBbIE U MOJIEKYJSPHbIE KPUCTAJIMYECKHE pEHIeTKH. AJIIOTPOIHS.
AMop(dHbIe BelecTBa, UX OTIINYUTENbHbIE CBONCTBA.

UYucteie BemectBa M cMmecu. CMecH U XMMHYECKHE cOequHEHHs. ['oMoreHHeblie u
reTeporeHHple cMecu. MaccoBass U oObeMHasi J10JId KOMIIOHEHTOB B cMecu. MaccoBast 1oiist
npuMeceil. Pemenue 3amau Ha MaccoBylo Joi0 npumeceid. Krnaccugukainus BemecTtB 1o
CTETNIEHH UX YHCTOTHI.

Hucnepcuple cuctembl. Ilonatue nucnepcHoit cucremsl. JlucnepcHas ¢aza u
nucriepcuoHHas cpena. Krnaccugukanus aucnepcHbIx cucteM. KomougHble AMcCIEpCHBIE
CUCTEMBI. 30JI1 U TeIu. 3HaueHHe AUCTIEPCHBIX CUCTEM B IIPUPO/JIE U JKU3HU YeJIOBEKa.

DJIeKTPOJIUTHYECKAS] JUCCONUALUS

PaCTBOPBI. PaCTBOPBI KaK TOMOI'€HHBIC CHCTEMBbI, COCTOAININEC U3 YaCTHUI] paCTBOpI/ITeHH,
pPacTBOPEHHOTO  BelllecCTBa M  MNPOJYKTOB WX  B3auMojeiicTBusA. PacTBopeHue  Kak
bu3nKo-XxMMHUECKUN mporecc. MaccoBasi 07l pacTBOPEHHOTO BellecTBa. THMBI pacTBOPOB.
MomnsipHasi KOHIEHTpaIus BenlecTBa. MuHepanbHbIe BOJIBI.

Teopus 37AEKTPOIUTUUECKON JUCCOLMAIUU. DIEKTPOIUTHI U HEINEKTPONUTHI. CTeneHb
ANEKTPOIUTHYECKON  aucconnanuu. CuWibHBIE U cla0ble  JJEKTPOJIUTHL. Y paBHEHUS
AJICKTPOJIMTUYECKON Juccoranuu. Mexanu3m gucconaruu. CTyneHdyaTas IUCCOIUAITUS.
Bonopoansliii mokaszaTesb.
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Kucnotel B cBeTe TEOpHUH DICKTPONMTHYECKOW auccomuarnuu. OOmme CcBOWCTBa
HEOPTraHUYECKUX M OPraHUYECKUX KHUCIIOT. Y CJIOBHUS TEUEHHUS PEAKIUN MEXKIY JICKTPOJIUTAMU
no kxonua. Crenuguyueckue CBOMCTBAa a30THOW, KOHIICHTPUPOBAHHOW CEPHOM W MYypaBbUHOU
KHCJOT.

OcHOBaHHSI B CBETE TEOPHH SJEKTPOJIUTHYECKON JUCCOIMAINH, WX Kiaccuukarus u
obmue cBoWcTBa. AMHMHBI KaK OpraHu4eckue OcHOBaHMS. CpaBHEHHE CBOWCTB aMMMAKa,
METHJIaMHHA 1 aHWJIMHA.

Conm  u B CBETE TEOPUHU DJICKTPOJUTHUYCCKON IHUCCOIMANUU, MX KiIaccupukamus u

O6H_II/I€ cBoiictBa. Comu kucible ¥ ocHOBHble. Conm OpPraHU4Y€CKUX KHUCIIOT. Mpra .

DNIEKTPOXUMUYECKUN Psiji HANPSOHKEHUW METAVIOB M €r0 MCIOJIb30BaHUE /I XapaKTEPUCTHKU
BOCCTAHOBUTEJIbHBIX CBOKWCTB METAJIJIOB.

I'uppomu3. Cnydan rugponuza conedd. Peakmus  cpensl  (pH) B pactBopax
TUAPOIU3YIOLIUXCS coliel. [ Maponn3 opraHM4ecKux BEIIECTB, €r0 3HaYEHUE.

XumMn4yecKkue peakiuu

Knaccudpukanus xumudeckux peakiuil. Peakiuu, uaymme ©0e3 H3MEHEHHUS COCTaBa
BemiecTB. Kiaccugukaiys 1o 4uciy ¥ COCTaBy Pearupyroniux BEIIECTB U MPOJAYKTOB PEaKIIUU.
Peaknuu pa3noxeHwus, COSTUHEHUS, 3aMEIeHUsT 1 OOMEHA B HEOPTaHWYCCKOW XUMHH. Peaknuu
MIPUCOCIUHEHMS], OTHICTUICHUS, 3aMEILICHUS U U30MEPU3allMU B OpraHnueckoi xumuu. Peakiuum
MOJIMMEPU3ALMHU KAK YACTHBIN CIIy4al peakuui IPUCOECINHECHMUS.

TemnoBoit 3pdekT XUMHUYECKUX peakiuil. DK30- U OSHIOTEPMHUYECKHE DPEaKIIHH.
Tepmoxumuueckue ypaBHeHuUs. Pacdyer KojauyecTBa TEIUIOTBI IO TEPMOXMMHYECKUM
YPaBHEHUSM.

CkopocTp XuUMHUYECKMX peakiuil. [loHsATHE O CKOPOCTM XUMHUYECKHUX pEeaKIHii,
AQHAJTMTUYECKOE BBIpAXKEHUE. 3aBUCUMOCTh CKOPOCTH PEaKIIMU OT KOHIICHTPAIUM, JABIICHUS,
TEeMIIEpaTyphbl, MPUPOABl PEATUPYIONIUX BEIIECTB, IUIOMIAJAM HX COMPUKOCHOBEHHS. 3aKOH
JEHCTBYIONIUX Macc. Perenue 3a1a4 Ha XUMUUECKYI0 KHHETHUKY.

Karaims. Karammsaropel. Karanus. ['omoreHHsIil u rereporeHHslii karamus. [Ipumepsr
KaTaJUTHYECKUX MPOILIECCOB B MPOMBIIIJICHHOCTH, TEXHHUKE, ObITY. DEpMEHTHI U UX OTIUYUS OT
HEOPraHMYECKUX KaTalnu3aTtopoB. [IpuMeHeHne katanu3atopoB U (PepMEHTOB.

Xumudeckoe paBHOBecue. OOpaTuMble W HEOOpaTUMBbIE pPEAKIMH. XUMHUYECKOe
paBHOBECHE M CIOCOOBI €r0 CMEIICHUS Ha MpUMepe MoixydeHus ammuaka. CMHTE3 aMMHUaka B
NpoMBIIUICHHOCTU. [loHATHE 00 ONTUMAJBHBIX YCJIOBHSX MPOBEICHUSI TEXHOJOTUYECKOTO
mporecca.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC nporecchl. OKUCITUTEIHHO-BOCCTAHOBUTEILHBIE
peakuuu. OKHCIUTENs, W BOCCTaHOBUTENh. OKuUCIEHHME U BoccTaHoOBieHHe. (CocTaBlieHUe
YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIU METOJIOM AJIEKTPOHHOTO OasiaHca.

OOmue cBoiicTBa MeTaioB. XMMHYECKHE CBOHCTBA METAIOB KaK BOCCTAHOBUTEINCH.
B3aumoneiicTBue MeTaNJIOB C HEMETaulaMH, BOJOW, KHCIOTaMH W PacTBOpPAMH  COJIEH.
Meramnorepmusi.

Koppo3us MeramioB Kak OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIN Tporecc. CrnocoOs
3aIIATH METAJUIOB OT KOPPO3UH.

OO0Omme CBOWMCTB 2 HEMETAIUIOB. XMMHUYECKUE CBOMCTBA HEMETAJIOB KaK OKUCIIMTEIEH.
B3auMopeiicTBrue ¢ MeTanmamMu, BOJOPOJIOM M ApYruMu HemeTayuiamMu. CBOMCTBA HEMETAIIIOB
KaK BOCCTaHOBUTENEH. BzaumopnelictBue ¢ MOPOCTBIMM M CIIOKHBIMH  BELIECTBAMH-
okuciurensMu. OO0Iast XapaKTepUCTHKA TaJIOTCHOB.

11





Onektponu3. OOmme crnocoObl MOTYyYEeHUS METALIOB M HEMETAUIOB. JIEKTPOJIN3
pacTBOpPOB M pPacIUIaBOB 3JIEKTPOJIMTOB Ha MPUMEpE XJOpUJa HaTpus. ODJIEKTPOJUTHUYECKOE
nojsyueHue amoMuHusd. IIpakTuueckoe 3HaueHMe asekTponus3a. [aibBaHOIUIACTHKA U
raJIbBaHOCTETUSI.

3axmtoueHue. llepcrekTuBBl  pa3BUTUS ~ XMMHUYECKOM HAyKH UM XMMHUYECKOI'O
MPOU3BOJICTBA. XUMHUSI U TPOOIIeMa OXPaHbl OKPYKAIOIIEH CPeIbl.

Hemonctpanuu. Pasmuunbsie dopmbl [lepuogmueckoit cucrembr JI. 1. MeHnneneena.
Mogenb KpucTalTM4ecKo pemeTkd xjopuaa HaTpus. OOpasubl MHHEpPAJIOB C HOHHOU
KPUCTAJUIMYECKOM PELIETKON: KaJblUTa, rajuTa. MoJaenu KpucTauIMYeCKUX PELIETOK «CyXOro
apaa» (Wi woja), anmasa, rpadura (wim KBapia). Moaens MosipHOTO oObema ra3oB. Tpu
arperaTHpIX COCTOSHHSL BOAbL. OOpas3npl pa3iNUyHBIX JUCIEPCHBIX CUCTEM: OSMYJIbCHIA,
CycneH3uii, aspo3oneii, reneit u 3omnei. Koarymsiuus. Cunepesuc. S dext Tunngans. Mcnbiranue
PacTBOPOB 3JIEKTPOIUTOB U HEIJIEKTPOIUTOB Ha MPEAMET AUCCOLUAIMU. 3aBUCUMOCThb CTEIIEHU
ANEKTPONUTUYECKON JUCCOIMAIIMN YKCYCHOM KHUCIOTBI OT pa3daBiieHus pacTBopa. [Ipumepst
peakiuii MOHHOro oOMeHa, MAYHIMX C 00pa3oBaHMEM OCajKa, ra3a WU BOJbl. XHUMHYECKUE
CBOICTBa KHUCIJIOT: B3aMMOJCHCTBHE C METa/JIaMH, OCHOBHBIMH U aM(OTEpHBIMH OKCHIIaMH,
OCHOBaHUsMHU (IlleJI0OYaMH M HEPAaCTBOPUMBIMU B BOJI€), CONsIMU. B3ammopeiicTBue a3zoTHOMU
KHCJIOTBI ¢ Menpto. OOyriMBaHUWE KOHIEHTPUPOBAHHOM CEPHOM KHUCIOTOM caxapo3bl.
XUMHYECKUE CBOMCTBA IIECJIOYEH: PEaKUUs HEUTpAIU3alUM, B3aUMOJCHCTBUE C KHUCIOTHBIMHU
OKCHJAMHM, colsiMU. PasnojkeHune HepacTBOPUMBIX B BOJAE OCHOBAaHUN IpU HAarpeBaHUU.
XUMHYEeCKHE CBOICTBA COJICH: B3aMMOJCHUCTBHE C METalJaMH, KHCJIOTaMH, IIEI0YaMH, C
apyrumu consmu. ['mnponu3 kapbuna xanbims. M3ydenne pH pacTBOpOB T'HAPOIU3YIOMIMXCS
coneil: kKapOOHATOB IIEJIOYHBIX METaJUIOB, XJIOPHUIA M aleTaTa aMMOHHS. DK30TePMHUYECKHE U
SHAOTEPMUYECKHE XUMHUYECKHE peaklUuH. TennaoBble SBIECHUS IPU PACTBOPEHUU CEPHOMU
KHCJIOTBl 1 aMMHUAYHOM CENUTPhl. 3aBUCUMOCTh CKOPOCTH PEaKUHUU OT MPHUPOAIbI BEIIECTB Ha
NpUMepe B3aUMOJCIHCTBUA PACTBOPOB PA3IMYHBIX KHUCIOT OJMHAKOBOM KOHILIEHTPALUH C
OJIMHAKOBBIMU KyCOYKaMHu (TpaHyjaMHu) IMHKAa U OJMHAKOBBIX KYCOUYKOB pPa3HBIX METAJIOB
(MarHus, IMHKa, ’eJie3a) C pacCTBOPOM COJISIHOM KHUCIIOTHl. B3auMmonelicTBue pacTBOPOB CEpHOM
KHUCJIOTBI C pacTBOpaMU THOCYNIb(aTa HaTpHsl PazIUYHONM KOHIEHTPAMM M TEMIIEpaTyphl.
Mopnens kumsmero ciosi. PasznmoskeHue nepokcuaa BOJOpPOAa C MOMOUIbI0 HEOPraHWYECKUX
karanu3atopoB (FeCl2, KI) u mpupoaHbsix OOBEKTOB, cOAepk allux Karanasy (ChIpoe Msico,
kaptodens). Ilpocrteiiline OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIMH: B3aUMOJACHCTBHE
[IMHKA C COJISIHOM KUCIIOTOM M kene3a ¢ cynbparom meau (II). Monens anekrponuszepa. Mozaenb
AJIEKTPOJU3HON BAHHBI IS MOTYYEHUS aTIOMUHMUSL.

JlabGoparopHble onbIThl. ONpeeieHNEe TUIMA KPUCTATUIMYECKON PEIIeTKA BEHIECTBA U
ONMCaHue ero cBOMCTB. O3HAKOMJIEHHUE C TUCIIEPCHBIMU CUCTEMAMHU.

Peaknuu, nnymue ¢ obpazoBaHreM OcCajka, ra3a WM BOABI. B3anMojeicTBrue COSHOM
KUCJIOTHI ¢ muHKOM, okcugom wmemu (II), rumpoxcumom memu (II), xapOoHATOM KaibITHs.
B3aumopeiictBue pacTBopa THAPOKCHJA HATpUs C COJSHOM KHUCIOTOM B TPUCYTCTBUU
denondranenna, ¢ pacrBopom xjopuaa xenesa (III), ¢ pacTBopom comu adrOMUHUS.
BsaumoneiictBue pactBopa cynbdara menu (II) c sxene3om, M3BECTKOBOM BOJIOH, pacTBOPOM
xyopuna kanbius. [lomydenue rupokapOoHaTa Kalbliusg B3aUMOACHCTBUEM H3BECTKOBOM BOIBI
¢ okcugom yriuepona (IV) (Beiabixaemblii Bo3nyx). McmbplTaHue HHIMKATOPOM pacTBOPOB
TUAPOIU3YIOUIMXCS U HETMAPONM3YIOIMXCS coyied. Peaknus 3aMenieHuss MeIu JKElIe30M B
pactBope cynbbara meau (II). [Tomydenue kucmopona pazioKeHHEM MEPOKCHIA BOJIOPOA C
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IIOMOUIBIO TUOKCUAA MapraHua. Ilomydenne Bomopona B3aMMOJAEHCTBHEM KHCIOTHI ¢ IIMHKOM.
O3HakoMJIEHHE € IIpenapaTaMy ObITOBOM XUMHUH, COAEPIKALLUMU DH3UMBI.

IIpakTnueckas padora Ne 1. [TonydyeHue u pacriozHaBaHUE I'a30B.

IIpakTuuyeckas padora Ne 2. Pemenue sKkCriepuMEHTAIBHBIX 33124 Ha UACHTU(DUKALIUIO
HEOPraHWYECKUX U OPraHUYECKUX COCIUHEHUN.

IIpakTuyeckasi padora Ne 3 (mas JABYX4acoBOrOo BapuaHTa W3YYCHHS Kypca).
I'eHeTnyeckass CBA3b MEXKAY pPa3IMYHBIMM KJIaCCAMH HEOPraHUYECKMX M OPraHMYeCKHX
BELICCTB.

HJ’IaHl/IpyEMble pe3yJabTaTbl 0OCBOCHUA yqeﬁﬂoro npeamerTa

Juunocmuvie  pesynomamur  Obyualowuiica  noayuum  603MOMCHOCHL 071
dopmuposanusn credyrwuwux auunocmuvix YY/I:

. oIpezesieHue MOTUBALUU U3YYEHHUsl yueOHOro MaTepuara;

. OLICHMBAHHE YCBAaMBAEMOI0 Y4eOHOro MaTepuaja, HUCXOIs M3 COLUAIbHBIX U
JUYHOCTHBIX [ICHHOCTEH;

. MOBBILICHHE CBOEro OOPa30BATEIBLHOTO YPOBHA U YPOBHS TOTOBHOCTH K
M3YYEHUIO OCHOBHBIX HCTOPUYECKUX COOBITHI, CBI3aHHBIX C PA3BUTHEM XHMHUU U OOIIECTBA;

. 3HAHUE TIPABUJI MIOBEICHUS B UPE3BBIYANHBIX CUTYAIUsX;

. OLICHMBAHHE COIMATILHON 3HAYUMOCTHU PO eccuil, CBSI3aHHBIX C XUMUE;

. BIIaJICHUE TPABHJIaMU OE€30MAaCHOTO OOpAalleHHs] ¢ XMMUYECKUMU BEUIECTBAMU U

000pyoBaHNEM, MPOSIBICHUE SKOJIOTHUECKON KYIbTYpPHI .

Memanpeomemmnuie pe3yibmamaol

PeryasitTuBHbIe

Obyuarowuiica nOIyYUm B03MONCHOCHb OISl (POPMUPOBAHUS CIEOVIOUUX Pe2YIAMUBHBIX
YVI:

. LeNenosaraHie, BKJIIOYash IIOCTAaHOBKY HOBBIX Ieliel, MpeoOpa3oBaHUE
MPaKTUYECKOW 3aJaud B IO3HABATENbHYIO, CAMOCTOSITEIbHBIM aHaIM3 YCIOBUM JIOCTUKEHUS
LeJIM Ha OCHOBE Yy4€Ta BBIJCICHHBIX YUYUTEJIIEM OpPUEHTHUPOB JEWUCTBHS B HOBOM Yy4eOHOM

MaTepuane;

® IJIAHUPOBAHUC ITYTU JOCTHIKCHUSA Heﬂeﬁ;

. yCTaHaBIIEHUE IIEJIEBBIX MPUOPUTETOB, BBIJCICHUE aJbTEPHATUBHBIX CIIOCOOOB
JTIOCTIOKCHUS 1IeJIM U BBIOOp Hambosiee 3(hPeKTUBHOTO cr1ocoda; © yMeHHe CaMOCTOSITEJIbHO

KOHTPOJIMPOBATh CBOE BPEeMsI U YIIPABIATh UM; * YMEHUE MPUHUMATh PEIIeHUsl B MPOOIeMHON
CUTYallNH;

. MOCTAaHOBKAa Y4YeOHBIX 3a/ay, COCTABIIEHWE IUIaHA U TOCJIEI0BaTebHOCTH
JIEHCTBHIA,

. OpraHu3aIys paboyero MecTa Mpy BBHIMTOJTHEHUU XUMUYECKOTO IKCIIEPUMEHTA,

. MIPOTHO3UPOBAHUE PE3yIbTATOB O0yUEHHUsI, OIICHMBAHHWE YCBOCHHOTO MaTepHala,

OLIEHKa KayecTBa W YPOBHS NOJYYEHHBIX 3HAHUM, KOPPEKLUs IUIaHa U crocoda JEHCTBHS MpU
HeoOxoaumocTH . [lo3HaBatenbHbie OOyYaroOmuiicss TOMTYYUT BO3MOXKHOCTD 17151 POpMHUpPOBaHUS
CIEAYIOLIMX MTO3HaBaTeNbHBIX Y'Y JI:

. TIOWCK U BBIZICTICHHE HHPOPMAIINH;

. aHaJU3 YCIOBHI M TpeOoBaHM 3a/1a4M, BHIOOp, COMOCTABICHHE U 0OOCHOBAaHUE
crioco0a perIeHus 3aa9H;

. BbIOOp Hambosee (P(PEKTUBHBIX CIOCOOOB pEIIeHUs 3a/a4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBH;

. BBIJIBUKEHUE 1 000CHOBaHME THIIOTE3bI, BEIOOP criocoba e€ MpoBepKu;

. CaMOCTOSITENIFHOE CO3[[aHME AITOPHTMA JESTEIFHOCTH TPH PEHICHHH MPOoOiieM
TBOPYECKOTO U MTOMCKOBOTO XapaKTepa;

. YMEHUS XapaKTepU30BaTh BEIIECTBA [10 COCTABY, CTPOCHUIO U CBOWCTBAM;
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° OIMMCHIBaHUE CBOMCTB: TBépIILIX, KHUAKHUX, Fa3006pa3HBIX BCIICCTB, BBIACIICHUEC UX
CYIICCTBCHHBIX ITPU3HAKOB;

. n300pakeHre cOCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMHYECKUX (HOPMYIT U
CYIIHOCTH XMMUYECKUX PEaKIUi C MOMOIIbI0O XMMUYECKHX YPaBHEHUH;
. poBe/IeHUE HAOIIOJCHUH, ONTUCAHNE TIPU3HAKOB U YCIOBUM TEUCHHUS XUMHUYECKUX

peaxiuii, BHIIOJIHEHNE XUMUYECKOTO SKCIIEPUMEHTA, BBIBOJIbI HA OCHOBE aHAJIM3a HaONIOACHUN
32 JKCHEPUMEHTOM, pEIECHUE 3a]ad, MOJTy4eHHEe XHUMHYECKONH HMH(OpPMAlUU W3 Pa3IHIHBIX
HUCTOYHUKOB;

. YMEHHE OpraHU30BbIBATH UCCIICIOBAHUE C IEbIO TIPOBEPKH TUIIOTE3;

. YMEHHE JIeJIaTh YMO3AKIIOUeHNUs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

. YMEHHE OOBEKTHBHO OIEHWBATh WH(OPMAIMIO O BEMIECTBAX M XHMHUYECKUX
nporueccax, KpUTHUYEeCKH OTHOCUTHCS K NICEBAOHAYYHON HH(DOpMALIIH.

Kommynukamuenuie

Obyuarowuiics  noayuum  803MONCHOCMb 01 (popmuposanus  C1edyiouwux
Kommynuxamusnvix YV/I:

® IMOJIHOC M TOYHOC BBLIPAKCHHC CBOUX MBICIIEH B COOTBETCTBHUH C 3ajadyaMu M
YCJI0BUSAMH KOMMYHUHKAIIUU;
® AZICKBATHOC HCIIOJIb30BAHUEC PCYUYCBLIX CPCACTB IJId Y4YaCTHUA B IOUCKYCCUHU U

apryMEHTallu CBOCH MO3UIIUH, YMEHHE MPEICTABIATE KOHKPETHOE COEPIKaHUE C COOOLICHUEM
€ro B MMMCbMEHHOU U YCTHOU (hopme, ompesiesieHne Crocob0B B3aUMOICHCTBHS, COTPYAHHYECTBO
B TIOMCKE ¥ cOope nH(pOpMAaIHH;

. orpezeneHue crnoco00B B3aWMOJAEUCTBUSA, COTPYIHHYECTBO B IMOUCKE U cOope
uHpOpMaLMK, YYacTHEe B JHaliore, IUIAHWPOBaHHE OOLIMX CIIOCOOOB palOTHI, MPOSBICHUE
YBaXUTEIBbHOTO OTHOUIEHUS K IPYTrUM y4aluMCs;

. ONMCAHUE COJACPAHUS BBIIOJIHSAEMBIX NEHCTBUI C LEIbI0 OPUEHTHPOBKU B
MPEAMETHONIPAKTHUECKON I€ATEIbHOCTH;

. YMEHMsI YUUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALMHU Pa3IUYHbBIX
MO3ULUI B COTPYAHUYECTBE;

. dbopMyIupoBaTh COOCTBEHHOE€ MHEHHE W TIO3WIMI0, apryMEHTUPOBaTh U
KOOPJIMHUPOBaTh €€ C MO3ULMAMU NapTHEPOB B COTPYIHUYECTBE MpPHU BBIpaOOTKE OOIIEro
pelIeHNs B COBMECTHOM J€ATEIbHOCTH;

. OCYIIECTBIIATh B3aUMHBIA KOHTPOJIb M  OKa3bplBaTb B  COTPYJHUYECTBE
HEO0OXOAUMYIO B3aUMOIIOMOIIIb;

. IUTAHUPOBaTh OOIIME CIOCOObI PabOThI; OCYILECTBIATH KOHTPOJIb, KOPPEKIHUIO,
OLICHKY JeMCcTBUI nmapTHEpa, yMeTh yOeXK1aTh;

. UCIOJIb30BaTh aJIeKBaTHbIE S3bIKOBBIE CPEJCTBA JJIsI OTOOPAKEHUSI CBOMX UYBCTB,
MBICJIC, MOTUBOB U MOTpeOHOCTEM; 0TOOpakaTh B peuu (omucaHue, 00BSICHEHHUE) COIEepKAHUE
COBepIIaeMbIX JIeHCTBUH, Kak B (opMe I'pOMKON COLMANIM3UPOBAHHOW peuH, Tak U B (opme
BHYTPEHHEHN peuu;

. pa3BUBAaTh KOMMYHUKAaTUBHYK) KOMIIETEHIUIO, MCIIOJB3YSl CPEICTBAa YCTHOW H
MUCbMEHHOW KOMMYHHMKAlMu Tpu paboTe ¢ TeKkcTaMu Yy4yeOHHMKa U JONOJHUTEIbHON
JUTEPaTypol, CHpPaBOUYHBIMU TaOJMIIaMH, MPOSABIATH TOTOBHOCTh K YBAXXCHHMIO MHOM TOUYKU
3peHus Npu o0CYKICHUH PE3yJIbTaTOB BHIITOJIHEHHOMN pabOTHI.

Ilpeomemnvimu pesynomamamu uszyuenus npeomema «Xumusa» ¢ 10 knacce
AGNAIOMCA Ce0YIoOuUe YMEHUA:
1. B mo3HaBarenbHOU chepe:

e JIaBaTh ONpEICNICHUS W3yYCHHBIX TOHSATHHA: «XUMUYECKHHA DJIEMEHT», «aTOM», «HOH»,
«MOJIEKYJIa», «IIPOCTBIE U CIIOKHBIE BEIIECTBA», «BELIECTBO», «XUMHUUYECKas Gopmyiay,
«OTHOCHTETIbHAS ~ aTOMHAas  Macca», «OTHOCHTENbHAas  MOJEKYISIpHas  Maccay,
OpraHMYecKHe BEIEeCTBa, UX Kiaccu(UKalus 1 HOMEHKJIATypa, CBOMCTBA, MOIydYeHUE U
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MPUMEHEHUE; H30MEpHUs, TOMOJOTHUSAIOIUMEPHI, THUIBl XUMHUYECKHX OPraHUYeCKHX
peakuuii u zip.

onucaTh  JIEMOHCTPAllMOHHBIE W  CAMOCTOSATEJIbHO  IPOBEICHHBIE XHUMHYECKHUE
SKCHEPUMEHTBHI;

ONUCHIBaTh M PA3IMYATh U3YyUYEHHBIE KJIACChl OPTaHMYECKUX COCTUHEHUN, XUMUYECKUE
peakuuy;

KIIACCU(UITUPOBATH U3YUECHHBIC OOBEKTHI U SIBIICHUS;

JieNaTh  BBIBOABI M YMO3AKIIOUEHHUS U3 HAOMIOJACHUM, H3YyYEHHBIX XHUMHUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BEILECTB IO aHAJIOTHUU CO
CBOMCTBAMM M3YYEHHBIX;

CTPYKTYpUPOBATh W3YYCHHBIN MaTepHal ¥ XUMHUYECKYIO HHPOPMAIUIO, TIOTYICHHYIO U3
JIPYTUX UCTOYHUKOB;

MOJICJIUPOBATh CTPOCHHUE OPTaHUUYECKUX BEIIECTB.

2. B 11IeHHOCTHO — OpHEHTalMOHHOH cdepe:

aHAJIM3UPOBATh M OILICHUBATh TMIOCJEACTBHUS JUIsI OKPYXKAIOIIEW cpeabl OBITOBOM U
MIPOU3BOJICTBEHHON JESITENFHOCTU YEIIOBEKa, CBA3aHHOI C MepepadOoTKOMN BEIIECTB;

3. B TpynoBotii cdepe:

MIPOBOJIUTh XUMUYECKUN SKCIIEPUMEHT;

4. B chepe Oe3o0macHOCTH KU3HEACITCITLHOCTH:

OKa3bIBaTh MEPBYIO MOMOIIb IIPU OTPABIICHUSIX, 0KOTaX U JPYIMX TpaBMaXx, CB3aHHBIX C
BEIICCTBAMH U J1a00paTOPHBIM 000PYIOBAHHUEM.

Y4eHuK HAy4YuTCH:

o Hazvleamb W3YYCHHBIC BEIIECTBA IO «TPUBHAIBHOW» WJIM MEXIYHAPOIHON
HOMEHKJIATypE;

o onpedenamsp. BAJCHTHOCTh U CTETICHb OKHUCICHUS XMMHYECKUX IJIEMEHTOB, THUII
XMMUYECKOM CBSI3U B COEIMHEHMSX, 3aps/ HOHA, XapaKTep Cpelbl B BOJHBIX
pacTBopax HEOPraHMYECKUX COCTWHEHUM, OKHUCIUTEIh W BOCCTAHOBUTEIb,
MIPUHAJIEKHOCTh BEUIECTB K PA3JIMYHBIM KJlaccaM OPraHM4YeCKUX COCIMHEHU;

o Xapakmepu30eamsv. OIEMEHTHl MaJbIX I[EPUOJIOB TIO0 UX TOJIOKEHUIO B
nepuoanueckoit cucreme JI.M.MenneneeBa; oOmiye XHUMHYECKHE CBOWCTBA
METaJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKUX M OPTraHUYECKHX
COCIMHEHUH; CTPOEHUE M XHUMHUYECKHE CBOWCTBA H3YYEHHBIX OpPraHUYECKHUX
COCIUHCHMIA,

o  00bACHAmMb. 32BUCUMOCTb CBOMCTB BEUIECTB OT UX COCTAaBA U CTPOEHUS; IPUPOY
XUMUYECKOW CBA3U (MOHHOW, KOBAJIEHTHOM, METAJTMYECKOI), 3aBUCHUMOCTH
CKOPOCTH XMUMHUYECKOM pEaKIMU M TMOJIOKEHUS XMUMHYECKOTO PaBHOBECHS OT
pa3IuYHbIX (haKTOPOB;

O  GbLINOJIHAMb XUMUYECKUU IKCHEPUMEHm TI0 PACIO3HABAHUIO BaKHEUILINX
HEOPTaHWYECKUX U OPTAaHUYECKUX BEIICCTB;

o Hpo8oOumb  CAMOCTOSTENBHBIM  TMOWUCK  XUMHUYEeCKOW  uHpopmamuu ¢
WCIIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX — W3JIaHHM,
KOMIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB VHTepHeTa); HCHOIB30BaTh
KOMITBIOTEPHBIE TEXHOJOTMH [T OOpabOTKM © TMepeJaydl  XUMHUYECKOU
uH(pOpMaIIMKU U €€ MPe/ICTaBIeHHs] B pa3INYHbIX (opMax;

Y4eHuK MOJyYUT BO3MOKHOCTH HAYYHTHCSH:

BBIJIBUTaTh W TPOBEPATH SKCHEPUMEHTAIBHO THUIIOTE3bl O XUMHUYECKHUX CBOMCTBAX
BEIIIECTB HA OCHOBE MX COCTaBa M CTPOCHMS, X CIIOCOOHOCTH BCTYIATh B XUMHUYECKHE
pEaKIuu, 0 XapakTepe U NPOAYKTaX pa3lIuIHBIX XUMHUYECKUX PEaKIIHii;

XapaKTepu30BaTh BEUIECTBA IO COCTaBY, CTPOEHUIO U CBOMCTBaM, YyCTaHaBIUBAaTh
MPUYUHHO-CIICACTBEHHBIE CBSI3H MEXK]y JAHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;
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COCTaBJIATh MOJICKYJISIDHBIE M IOJIHBIE MOHHBIC YPaBHEHUS 10 COKPALICHHBIM HOHHBIM
YPaBHEHUSIM;

IPOTHO3UPOBATh  CHOCOOHOCTH  BEIIECTBA  NPOSBIATH  OKHCIHUTEIbHBIE  WJIH
BOCCTAHOBHTEIILHBIC CBOMCTBA C YYETOM CTETEHEH OKHCICHUS 3JIEMEHTOB, BXOAALINX B
€ro COCTaB;

COCTaBIATH  YPaBHEHHMS  pEaKk[Wd,  COOTBETCTBYIOIIMX  IOCIIEIOBATEILHOCTH
NPEBPAICHUI HEOPTaHMUECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

BBIJIBUTaTh M TIPOBEPATh HSKCIEPHUMEHTAIBHO THUIOTE3Bl O PE3yabTaTaxX BO3ACHCTBHS
pa3InYHbBIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOH PeaKInu;

UCTIONIb30BaTh NPHOOPETECHHBIE 3HAHMS JJISl SKOJOTMYECKH I'PaMOTHOTO IOBEICHHS B
OKpYXKaroILEH Cpese;

UCTIONIb30BaTh MPHOOPETECHHBIE KIIFOUEBbIC KOMIETEHIIMU IPHU BBHIIIOJIHEHUH HMPOEKTOB U
y4eOHO-HUCCIIEIOBATENIbCKUX 33/1a4 110 W3YYEHHUIO CBOWCTB, CIIOCOOOB IOJNYYCHHS H
pacro3HaBaHMUs BEIIECTB;

00BEKTHBHO OIEHUBATH HH(POPMAIIMIO O BEIIECTBAX U XUMHUECKUX MPOIIeccax;
KPUTUYECKH OTHOCHUTHCS K TICEBIOHAYYHOH MH(OpMAaLnu, HeT0OPOCOBECTHON peKiiaMe B
CpeACTBax MaccoBOi MH(OpMAINH;

OCO3HAaBaTh 3HAYCHHWE TEOPETUYECKUX 3HAHUH 10 XUMHUU ISl TNPAKTUYECKOU
JeSITeTIHHOCTH YeIIOBEKa,

CO3J1aBaTh MOJICIIM U CXEMBI ISl pelleHHs y4eOHBIX U MI03HABATENIFHBIX 33/1a4; IOHUMATh
HEOOXOJUMOCTh COOJIIOJICHUSI TPEANMCaHul, Mpe/laraéMblX B HHCTPYKLHUAX IIO
UCIIOJIb30BAHUIO JICKAPCTB, CPEIICTB OBITOBON XUMHH U JIP.

IIpeomemnvimu pesynoemamamu usyuenus npeomema «Xumua» ¢ 11 Kknacce

ABNAIOMCA CEOYIOU{Ue YMEHUA:

1.

10.

dopMupoBaHUE 3HAHHMI OCHOB XMMHYECKOW HAYKH: BOKHEHIIUX (PAKTOPOB, MOHSTHIA,
XMMHUYECKMX 3aKOHOB M  TEOpUM, sA3blKa HAayKd, JOCTYHHBIX 00OOILEHMI
MHPOBO33PEHYECKOT0 XapaKTepa.

YcBoeHue ydyanuMucs BaXHEHIINX 3HAHMHA 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XHUMUH,
XUMHYECKON CUMBOJIUKE.

Pa3zButne ymeHuil HaOmogaTb U OOBACHATH XMMHUYECKHE SIBJICHUS, NMPOUCXOASIINE B
pUpoJie, 1abopaTOpPUH, B TOBCEAHEBHOMN )KU3HHU.

OBnazneHne ydaluMHUCS YMEHMSMHM NPOM3BOAWTH pacuyeTbl HAa OCHOBE XMMMUYECKHUX
(dbopMyJ1 BELIECTB U YPaBHEHUN XUMUUYECKUX pEaKLUii;

@dopMHUpOBaHUE CHENMATbHBIX YMEHMH: OOpamarbCsi € BELIECTBAMH, BBINOIHATh
HECJIOKHBIE AKCIIEPUMEHTHI, COONI0/as MpaBuUia TEXHUKH O€30M1aCHOCTH; TPaMOTHO
OPUMEHATh XUMUYECKHE 3HaHUS B OOLIEHUH C IPUPOJION U B MOBCEIHEBHON KU3HH.
PackpelTe TYMaHMCTMYECKOW HAIIPaBICHHOCTHM XWMHH, €€ BO3pPACTAIOLIEN poJIn B
pELICHUH TJIaBHBIX HpPOOJIEeM, CTOSIIUX Iepesa 4eIOBEYeCTBOM, M BKJIaJa B HAyYHYIO
KapTHUHY MHUDA.

PazButue nMYHOCTM OOYYalOUIMXCA: MX HMHTEUIEKTyalbHOE W HPABCTBEHHOE
COBEpIICHCTBOBAHME, (OPMUPOBAHHWE Yy HHUX T'YMAHUCTHYECKUX OTHOILIEHUH H
HKOJIOTHUECKU  11e1ecO00pa3HOro TOBEACHHUS B OBITY M B IpOLIECCe TPYHOBOU
JIeSATETbHOCTH.

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB M MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH yJaluxcs B
IpoLecCe MPOBEIEHUSI XUMUYECKOTO IKCIEPUMEHTa CaMOCTOSATEIBHOIO MPUOOpETEHUS
3HaHUH B COOTBETCTBUU C BO3HUKAIOUIMMU )KU3HEHHBIMU MOTPEOHOCTAMU;

Bocnurtanue OTHOIIEHUS K XUMHUHU KaKk K OJHOMY M3 (yHIaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00IeYeTIOBEYECKON KYIbTYpPHI;

[IpumeHeHre ydallMMUCS TOJYYEHHBIX 3HAaHUW M yMEHUH 18 0Oe30macHoro
UCIOJIb30BAaHUSI BEIIECTB M MaTepuajioB B OBITY, CEJIbCKOM XO3MHCTBE M Ha
IIPOU3BOJCTBE,  PEIICHUS  MPAKTUYECKMX  3alad B TIOBCEJHEBHOW  JKM3HH,
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

IPENyNpPEXACHUS ABJICHUN, HAHOCAIIMX BPE 3I0pPOBBIO UEIOBEKA U OKPY’KaIOIEH cpene
(pa3BUTHE PKOJIOTUYECKON KYJIBTYPHI YIAIIUXCS).
Y4YeHuk HayuuTcs:

1. Ha3bléamp W3Y4YCHHBIC BEIIECTBA 10 «TPUBHAIBHON» WIM MEXIYHapOJHOU
HOMEHKJIATypE;

2. onpedenamp. BAJICHTHOCTb U CTEIICHb OKHUCICHHUS XMMHWYECKHUX JJIEMEHTOB, THII
XUMHUUYECKON CBS3M B COEAUHEHMSX, 3apsij HMOHA, XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKHX COCOUHCHWM, OKHCINTENb M BOCCTAHOBUTEIb,
IIPUHA]JIEKHOCTD BELIECTB K PA3JIMYHBIM KJIacCaM OPraHUYEeCKUX COEIMHEHUI;

3. xapakmepu3zoéamb. DIEMEHTbl MaJbIX IIEPUOJOB II0 MX IIOJIOKCHHUIO B
nepuonuueckoit cucreme J[.M.MenaeneeBa; oOmme XHUMHYECKHE CBONCTBA
METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX M OPraHUYEeCKHX
COCIMHEHUI; CTPOEHHWE MU XHMMHUYECKHUE CBONCTBA M3YUYEHHBIX OpPraHMYECKUX
COCIUHCHMI,

4. 00vACHAmMS: 32aBUCHMOCTb CBOWCTB BELIECTB OT UX COCTaBa U CTPOCHUS; IPUPOIY
XUMHUYECKON CBSI3M (MOHHOW, KOBAJEHTHOW, METaJUIMYECKOW), 3aBUCHUMOCTh
CKOPOCTH XMMHYECKON peakUuu M IOJIOKEHUS XHMUYECKOTrO PaBHOBECHUS OT
pas3InYHbIX (aKTOPOB;

5. 6binonHAmMb XUMUYECKUIl IKCnEpuMeHm T0 PACIO3HABAHUIO Ba)KHEHIIMX
HEOPraHUYECKUX U OPraHUYECKUX BEILECTB;

6. npo6ooums  CaMOCTOATENBHBI  TMOWCK  XUMHYECKOW  WHPOpMAmuu ¢
UCIOJIb30BAaHUEM PA3JIMUYHBIX HMCTOYHUKOB (HAYUHO-TIOMYJAPHBIX HW3JaHMH,
KOMIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB VIHTepHeTa); HCIOJIB30BATH
KOMIIBIOTEPHBIE TEXHOJOTMM sl 00paloTKM M Hepefadyd XHUMHYECKOM
UH(pOPMALIMU U ee MPEICTaBICHUs B pa3InuHbIX (hopMmax;

Y4YeHuK NoJIy4YUT BO3MOKHOCTD HAYYHThCH:

BbIIBUT'aTb HW TIPOBECPATH OKCICPUMCHTAJIBHO THUIIOTE3bI O XHMHUUYCCKHUX CBOMCTBAX
BEIIIECTB Ha OCHOBE UX COCTaBa U CTPOEHMS, UX CIIOCOOHOCTH BCTYINaTh B XMMUYECKHE
peaKIuy, 0 XapakTepe U MPOAYKTaX PATUYHBIX XUMUYECKUX PEAKIIU;

XapaKTepu30BaTh BEUIECTBA IO COCTAaBY, CTPOEHUI0 M CBOWCTBAM, YCTaHABIUBAaTh
MPUIUHHO-CJIICACTBCHHBIC CBA3W MCKY JaHHBIMH XapaKTCPHUCTUKaAaMH BCUICCTBA,
COCTaBJIAITh MOJIEKYJIIPHBIE U IIOJHBIE MOHHBIE YPABHEHMS 110 COKPALICHHBIM HOHHBIM
YpaBHEHUAM;

COCTaBIATh  YPAaBHEHMsI  PEAKIMH,  COOTBETCTBYIOIIUMX  IOCIEN0BATEIBHOCTH
npeBpameHHﬁ HCOPTaHNYCCKUX BCIICCTB Pa3JINYHBIX KJIACCOB;

BbIIBUT'aTb W MPOBEPATH OJKCICPUMCHTAJIbHO THUIIOTE3BI O PE3ylibTaTax BOSHGﬁCTBHﬂ
pa3InYHbIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOH peakinu;

HCII0JIb30BAaTh HpI/IO6peTeHHLIe S3HAaHUA I OKOJOTMYCCKH TpaMOTHOI'O ITOBCIACHUS B
OKpYXKarolleH cpere;

HCII0JIb30BAaTh HpI/IO6peTeHHBIe KJIIFOYCBBIC KOMIICTCHI WU ITPU BBIMOJIHECHUU ITPOCKTOB U
y4eOHO-UCCIIEIOBATENIbCKUX 33/1a4 10 W3YYEHHUIO CBOWMCTB, CIIOCOOOB TIOJIyYEHHS U
pacro3HaBaHMsI BEILIECTB;

00BEKTHBHO OLIEHUBATh MH(POPMAIIMIO O BEIIECTBaX U XUMHUECKUX MpoIleccax;
KPUTHYECKH OTHOCHUTHCS K MCEBJOHAYYHON MH(pOpMauu, He10OpOCOBECTHOM pekiiaMe B
CpeACTBax MaccoBoil HH(popMaIuy;

OCO3HAaBaTb 3HAYCHUC TCOPECTUUYCCKUX 3HAHUA TO0 XUMHH JJIsL HpaKTquCKOﬁ
JESATEIILHOCTH YEJI0BEKa,

CO3aaBaTb MOJCIIN U CXEMBI IJId pCUHICHUA y‘IG6HBIX U IIO3HABATCJIBbHBIX 3a/1a4, IIOHUMAaThb
HEOOXO/MMOCTh  COOJIIOJICHUS TpENNUCAaHUM, TMpengaraeMblX B HHCTPYKIMAX IO
UCIIOJIb30BAaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMMHU U JIP
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC (35 YACOB)
Ne Hcnoabs3oBanue
Ha3Banmne Tema ypoka OcHoBHoOe coep;kaHHe YPOKaA o0opynoBanus
pasnena nentrpa «Touka
U IIPOrPaMMBI Pocra»
BOCIIUTAHUS
Beseoenue 1. Ipeamet | CraHoBieHME OpPraHUYECKOM
Bw OpraHuvecKo XUMUU KaK Hayku. Butanusm u ero
Ycranosnenue XUMHUH. kpax. OmpezeneHue 3I1€MEHTHOrO
JOBEPUTEIIBHBIX cocTaBa OpraHUYeCKHUX
OTHOIIEHUI COEMHEHHUI.
MEXIy YUYUTEIEM [InaBnenue, oOyrianBaHue u
U €ro y4yeHUKaMHu, TFOPEHUE OPraHUYEeCKUX BELIECTB
CHOCOOCTBYIOUINX (Ha mpuMepe caxapo3bl).
MIO3UTUBHOMY JeMoHcTpanus. Konnexkuus
BOCIIPUSITUIO NPUPOJHBIX, HCKYCCTBEHHBIX U
yYalMHIcs CUHTETHUYECKUX OpPraHUYECKUX
TpeboBaHu u COEJIMHEHHI, MaTepHalioB u
npocs0  yuuTes, n3nenuii u3 Hux. JlaboparopHbie
MPUBJICYCHUIO HUX ONBbITHI. 1. Onpenenenue
BHUMAaHUS K 3JIEMEHTHOTO cocTaBa
oOcyxmaemMol Ha OpPraHUYECKUX COECIUHEHUM.
YpOKe
nHpopManuu,
aKTUBM3ALMU  UX
II03HABATEIBHON
NEeSITENIbHOCTH
1
2 2. Teopusi | OCHOBHBIE  IOJIOXKEHHUSI ~ TE€OpUU
CTPOCHHUA ctpoeruss A. M. bytieposa.
OPraHu4eCKuXx BanenTtHOCTS. OneMeHTHI C
COeIUHEeHUI. MOCTOSTHHOMN 51 MIEPEMEHHOMN
BaJICHTHOCTBIO. CrpykTypHBIE
dbopMynbl  HEOPTaHMYECKUX U
OPraHMYECKHUX  BEIIECTB.  [HIIBI
YTIEPOAHBIX IIETIOYEK: JIMHEHHas,
pa3BeTBIIEHHA, 3aMKHYTasl.
KpatHOCTE XMMUYECKOH CBS3H.
N3omepusa.  Bunpsl  uzomMepum.
[lonsiTHe © B3aUMHOM BIUSHUU
aTOMOB B MOJIEKYJIax
OpPraHMYECKUX BEIIECTB.
JlaGopaTopHbIe ONBITHI.
2. Wsrorosnenue MoJelen
MOJIEKYI OpraHUYECKHX
COETUHEHU.
3 3. Bxoanas [ToBropenue. TectupoBanue 3a 9
KOHTPOJIbHAA L
padora
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Yeneeooopoowr u
ux npupoomsle
ucmounuxu (9 u)

IIpumeHeHue
ypoke
WHTEPAKTHBHBIX
dhopm paboThI
YUaIIUXCS: -
UHTEJJIEKTYalb-
HBIX urp,
CTUMYJIHPYIOIINX
M03HABATEIbHYIO
MOTHBAIIHIO
IIKOJIbHUKOB

Ha

1. IIpupoanbie
YIJIEBOAOPO/bI.
AJIKaHBbI.

3HaueHUe TPUPOAHOIO raza u
UHBIX peIeTbHBIX
yIIEBOAOPOJIOB B KadyecTBE
TOIUIMBA U XUMHUYECKOTO
Chipbid. Meran u JApyrue
aJIKaHbl KaK COCTaBHAas 4acThb
MIPUPOTHOTO rasa.
XUMHYECKUE CBOMCTBa
MeTaHa, O0OYCJIOBIIMBAIOIITHE
€ro IpuMeHeHue (ropeHue,
MAPOJIN3, TAJIOTEHUPOBAHHUE).
I'omosorn merana, uzomepus
u HOMEHKJIaTypa.
JerunpupoBanue
staHa.KpexkuHr u
U30MepHU3aIUs AJIKAHOB.
AJKUITbHBIE pauKaJIbl.
Mexanuszm
CBOOOTHOPAIUKATBHOTO
raJIOTeHUPOBAHUSA AJKAHOB.
JdemoHcTpanuu.
[[TapocTrepxkHEBBIE 17}
O00OBEMHBIE MOJETH MOJIEKYII
NIEPBBIX IIPEACTABUTEIIEH
Kjacca ankaHoB. duznueckue
CBONCTBA ra3000pa3HbIX
(mponaH-OyTaHOBasi CMECh B
3QKUTAJIKE), KUIAKUX (OCH3MH)
u TBEPJIBIX (mapadun)
AJIKAHOB: arperaTHoe
COCTOSIHME, PacTBOPUMOCTH B
Bojge. lopenme  mpomnasn-
OyTaHOBO cMecH
(3akuranika). OTtHouieHue
aJIKAaHOB K pacTBopy
nepMaHTaHata  Kajuusg |
OpPOMHOI BOJIE

Jatauk BBICOKOM
TEeMIIepaTyphl,
Jatauk
TEeMITepaTyphl
IJIATUHOBBIM

2. ITHJIECHOBLIE
YIJ1€BO0OPO/bI,
HJIM AJIKEHBbI.

OTuieH Kak MIPEICTaBUTENb
ankeHoB. llonmydeHuwe H>TuieHa B
MIPOMBIIIIJICHHOCTH

(merugpupoBaHWe dSTaHA) W B
naboparopun (merumparanus
sta”ona). CBolicTBa (TopeHue,
OpoMHupOBaHUE, THIpaTaIus,
MOJTUMEpHU3aIHs, OKHCJICHHE
pacTBOpPOM KMnO4) u
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IIPUMEHCHUC DTUJICHA.

3. ®dusnyecKkue
XHMHYECKHE
CBOMCTBA
aJIKEHOB.
IHonyuyenue "
NpUMEeHeHHe.

[TonusTuieH. [Iponunen.
CrepeoperysiipHOCTh  [TOJIUMEpA.
OcHoBHBIE HIOHSATHSA XUMHH
BBICOKOMOJIEKYJISIPHBIX
COCTMHEHUM. Peaknuu
nonuMmepuzauuu. llomwdtunen wu
00J1aCTH €ro NPUMEHEHHUS.
[Tonyuyenue MTOJIMATUIICHA
IOJINMEpHU3aLuei JTUJICHA,
MOJIMIIPOINIMIIEHA TIOJMMEpU3aMeit
IIPOIUJICHA.

IIpaBuno B. B. MapkoBHHKOBa Ha
puMepe IIPOIUJICHA.
KauecTtBeHHbIE peakuuu Ha
HEIpeIeIbHbIe COEUHECHMUSL:
oOecriBeunBaHne OPOMHOW BOJBI U
pacTBOopa IepMaHraHara KaJus.
T'omomorunueckuii pan 3TH-
JICHOBBIX YIJIEBOJIOPOJOB,
nzoMepust (YriaepoaHOro CKejeTa u
NOJIOKEHUsT ~ KpaTHOM  CBA3M),
HOMEHKJIATypa. ITonyyenue
STWIEHA AETUApaTalUeil 3TaHoIa U
JNETUIpUPOBAHUEM dTaHa.
Hemoncrpauuu. Ilapocrep:xuesas
n 0o0beMHas MOJENINU MOJEKYJIb
STHJICHA. ['openne JTHJICHA.
Komnexnus

«[lonuatuiex u U3enus U3 HEro».
JlaGopaTopHble ONbITHI. 3.
OOHapyxeHue HENPEJEIIbHBIX
COeTMHEHUN B KUIKUX
HeTeNnpoayKTaxX.

Jatauk
BBICOKOM
TeMIepaTyphbl,
Jaruuk
TeMrepaTypbl
TUIaTUHOBBIM

4, AunenoBbie
YIJI€BOAOPOIBI.
Kayuykn.

Kayuyx u ero CBOMCTBA.
Bynkanusanus xaydyka. Pesuna.
N3onpen Kak MOHOMEp
MIPUPOTHOTO KaydyKa.

Cunrernueckuii  kaydyk.  1,3-
byraguen KaK MOHOMED
JTUBUHUIIOBOTO U OyTaJHEHOBOTO
CUHTETUYECKUX KaydyKoB. IHbIe
XUMHYECKHE CBOWMCTBA JTUEHOB:

raJIor€HUPOBAHNE,
TUIPOTaJIOr€HUPOBAaHUE,

TUAPUPOBAHUE. 1,2- u
1,4-npucoennnenne. Ilomydenue
JTUEHOBBIX YIJIEBOJOPOI0B
meronom C. B. Jlebenesa wu
JNETUIPUPOBAHUEM AJIKaHOB.
T'omomornueckuii pan
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COTIPSIKEHHBIX JTMEHOBBIX
yTIEBOIOPOIOB, HOMEHKIIATYpa.

JdemoHcTpanmu. Monpenu
(mapocTtepkHeBblE U 0OBEMHas)
monekyn 1,3-Oyragumena u 2 -
Metui-1,3-0yranuena (M30mpeHa).

Paznoxenune KaydyKa npu
HAarpeBaHuu, HUCIBITaHUE
MPOAYKTOB PA3JIOKEHUS Ha HEIpe-
JICIIbHOCTb. Komnexkmun

«KayLIYKI/I», «Pe3uHa n U3aCINA U3
HECH.

5. AJIKMHBI.
AlleTHJIEH.

BricokoTeMmmnepaTypHoe iams
alleTWICHa KaK OJHa M3 olacTeit
ero npuMeHenus. llomyudenue
aueTwieHa NHUPOIM30M MeETaHa H
KapOouaHbIM criocobom. [lomyuenue
KapOuzma Kanblus. XUMHUYECKHE
CBOMCTBA. aleTuJIeHa:
raJIOr€HUPOBAHMUE,
TUAPOTraAJIOT€HUPOBAHKE
(XJIOpBUHUI U TIOJIUBUHUIXJIOPUJ,
€ro MpUMEHEHHE), THJpaTalus
(peakuus

M. TI'. Kydepoma), Tpumepusamus
(peaxmus H. JI. 3enunackoro).
I'omonoruyeckuii psn, u3oMepus,
HOMEHKJIATypa aJIKUHOB.
JdemoHncTpanmu. Monenu
(mapoctepkHeBass W 0O0bEMHas)
MOJIEKYJBl ~ alleTWiIeHa. ['opeHue
aleTuiIeHa. JlabopaTopHble
onbIThl. 4. [lonydyeHue u cBoiicTBa
aleTUJICHA.

6.
ApomaTHueckue
yIJIeBOAOPOAbI,
WJIH apeHBl.

OTkpbiTHE OEH30I1a, €T0 CBOMCTBA U
nepBble 0071aCTU MPUMEHEHHUS.
YcraHnoBneHue XUMUYECKOTO
ctpoeHuss  Oenzona.  dopmyna
Kekye.

CoBpeMeHHBIE IPEICTABICHUS

0 CTpoeHHH OeH3os1a. XUMHUYECKUE
CBOICTBa OeHzona:
raJJoreHMpPOBaHUE, HUTPOBAHUE.
[lonyuenne Oenzoma. ['omonor
OeH301a — TOJIYOII.
JdemoncTpanuu. O06bemHas
MOJIENIb  MOJEKYJIbI OeH3zoua.
l'openne Oenzona.  OTHOIIECHUE
OeHszona K OpOMHOM(MOAHOI) BOME
W pacTBOpPY NepMaHTaHaTa KaJus
(Ha npumepe TEXHUYECKUX
pacTBOPUTEIIEH, COZEepIKAIIHNX
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apeHsbl).

10 . Hedrs, Y| Heprs, ee cocras, dusmueckue
CIocooObI ee o
CBOMCTBA M  NPOHUCXOXKICHHE.
nepepadoTKH. DKOJIOTHYECKUE MOCJIE/ICTBUS
pasznuBa HePTH U CrTOCOOBI OOPHOBI
¢ Humu. Ilpomeccel mepepaboTku
HeTH: pexTUdUKAIUA, KPEKUHT,
pUGOPMHHT. ITponykTbl
nepepaboTtkn  HepTH M UX
UCIIOJIb30BaHUE.
[TonsiTrie 06 OKTAaHOBOM YHCIIE.
JleMoHCTpalUu. O6pazoBanue
He(TAHON IMJICHKU Ha TTOBEPXHOCTH
BOJIBI. O6napyxeHnue
HEMpeleNnbHbIX  COCAUHEHUHA B
KUJIKUX HEPTEPOAYKTaX.
JlaGopaTopHbIe ONBITHI. 5.
O3HakOMJIEHHME C  KOJUIEKIHEH
«Hedtp u MPOJYKThI ee
nepepadOTKmy.
11 8. Knaccudukanus  yrmeBogopooB
CucremMaTH3anusi | 110 CTPOSHHIO YIJIEPOIHOTO CKEIeTa
" 00001IeHNe | U HAJIMYUIO KPAaTHBIX  CBA3EH.
3HAHUH nmo | B3auMocBsI3p  MEXIy COCTaBOM,
yIJ1eBOI0pPOAaM. CTPOEHUEM u CBOICTBaMH
YTIIEBOJOPOIOB.
12 9. Konrtpoabnasn | ['enetnueckas CBS3b MEXIY
padora Nel: | KJTaccaM¥ YTiIeBOJOPOJIOB.
«¥YTIeBOAOPOABI».
Kucnopoo- 1. CnupTsl. OTUIOBBIA COUPT U €ro cBoiictra. | Jlarduuk BBICOKOH
cooepiicauue Oxucnenue ATaHOJA | TEMIIEPATYPBI,
opzanuueckue (bepmenTaTuBHOE, OKcHIOM Menu | JlaTumk
coeounenun (IT)).  Xumuueckue  CBOMCTBaA | TeMIepaTypbl
(74 JTaHOJIIA: JleTupaTanus, | MIaTUHOBBIN -
B3aUMOJICHCTBHE  C  HATpHUEM, | U3MEpEHUE
ropeaue. [lomyueHme  dTaHONA | TEMITEPATYPHI
MIPUHSTHE u TUApaTalyel STHIIEHA, MIENIOYHBIM | IEPEX0JI0B
pear3aIuo THIPOJIA30M raJIOTeHITaHa, | AJTIOTPOITHBIX
LEHHOCTEeH OpoXkeHHEeM caxapoB. | MOAU(UKALUN CEePBI;
3II0POBOTO " I'omosnormueckuii ps | M3MEpeHne
6e30macHOro OJIHOATOMHBIX CIUPTOB, U30MEPHS, | TEMIIEpaTyphl
obpaza KHU3HH, HOMEHKJIaTypa.  MHOTOAaTOMHBIE | TUIABJICHUS BEIIECTB.
noTpeOHOCTH B CIUPTHIL: STUJICHTITUKOJb,
buznyecKkomMm riunepuH. KadecTBeHHas peakius
CaMOCOBEPIICHCTB Ha MHOTOATOMHBIE CITUPTHI.
OBAaHHH, 3AHATHIX JleMoHCTpAIINH. Monemu
CIOPTHUBHO- (mapocTepxHeBblE U OOBEMHBIE)
03JI0pPOBHUTEIHHOMN MOJIEKYJl ~ CIUPTOB:  METAaHOJIA,
JesTeIbHOCTHIO, JTaHoJA, STUJICHTJIUKOIS u
HEnpusTHe rauepuHa.  [opeHuwe  sraHona.
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BPEIIHBIX
[IPUBBIYEK:
KypeHwUs,
ynotpeOiaeHus
AJTKOTOJIS,
HapKOTHKOB

13

BsaumogeiictBue 3TaHoJIa c
HatpueM. l[lonmyueHue >TwieHa U3
3TaHoJjA.

JlabopaTopHble OIBITHI. 6.
CgoiicTBa 3TWJIOBOTO coupra. 7.
CaoiicTBa raunepuHa.

14

2. KameHHbIH

yroJib.

Kamennsrit yToJib u ero
HCIIOJIb30BaHUE. KokcoBanue
KaMEHHOTO  yIJIs,  BakKHEHIIHMe
MPOTYKTHI KOKCOXUMHYECKOTO
MIPOM3BOICTBA.

Jdemoncrpauun. Komekius
«Kamennbiii yromnby. Komnekuus
MPOJTYKTOB KOKCOXHUMHYECKOT'O
MTPOM3BOICTBA.

15

3. ®denout.

Crpoenue MOJIEKYJIbI u
(du3mveckue CcBoicTBa  (heHoa.
B3anMHOEe BIMSHHE aTOMOB B
MOJIEKYJIaX OPraHUYEeCKUX BEIIECTB
Ha mpumepe (eHoma. XuMHUECKUE
CBOICTBa (deHomna,
MOJITBEPIKTALOIITHE B3aMMHOE
BIUSHUE  aTOMOB:  KHCIIOTHbBIE
CBOMCTBA, peakuuun
raJIoreHUPOBAHUS, HUTPOBAHUSI.
[Tonyuenune ¢deHnona u3
KaMEHHOYTOJIbHOM CMOJBl U U3
MIPOU3- BOAHBIX O€H30J1a.
JdemMoHcTpanum. O6bemMHas
MOJIEJTh MOJIEKYJTbI dbenomna.
PactBopumMocTh eHoNa B BOjIE pU
KOMHATHOM TeMIleparype W MpH
HarpeBaHUU. Bzaumoneicteue
(deHonma ¢ pacTBOpPOM IICNIOYH U
OpomHoii Bojou. KauectBenHas
peakmuss Ha (EHONT C XIJIOPHUIOM
xenesa (I11).

16

4. Aabaeruanl
KETOHBI.

U

[Ipon3BOACTBO W HCHOJIB30BAHUE
CTPOUTENBHBIX U OTACIIOYHBIX
MAaTepHaIOB Ha OCHOBE MOJMMEPOB
u3 peronodopmManbIeTUIHBIX CMOJ
U UX aHAJIOroB. @opmManbAerui, ero
CTpoeHHe U (U3NYECKUE CBOMCTBA.
®opmanuH. XHUMHYECKHE CBOMCTBA
dbopManpaeruaa:  THIPHUPOBAHUE,
OKMCJICHHUE. Peaxmnn
MOJIMKOHICHCAIIUH.

l'omonornueckuii psia aabIerujoB,
A30Mepus, HOMEHKJIaTypa.
KauecTBennas peaxkuus Ha
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anpAeruaHyo rpymmy. [lomydenue
(dbopManbaeruaa U areTanbaeruaa
U3 COOTBETCTBYIOIIUX CIIMUPTOB.
[TonsiTue 0 KeToHAX. AJbIETUIbI U
KETOHBI B TIPUPOJIE.
JleMoHCTpaLIUH. Moaenu
(mrapocTepkHeBbIe U OOBEMHBIC)
MOJIGKYJT METaHajds U JTaHaJsl.
O3HaKkOMJIECHHE C  KOJUICKIIHEH
IJIACTMAcC

U u3zienuid u3 Hux. Jlaboparopubie
ONBITHI. 8. CBolicTBa
dhopmaipierua.

17

5. KapOoHoBble
KHCJIOTBI.

KapOoHOBBIE KUCIIOTHI B IPUPOJE U
B ObITy. XUMHUYECKHE CBOIICTBa
KapOOHOBBIX KHCJIOT B CpPaBHEHHUH
CO CBOMCTBaMH COJISTHOW KHCIIOTBI
(B3auMozelicTBHE C MeTaJlJIaMH, OC-
HOBHBIMHU OKCHJIaMH,
OCHOBAHUSIMHU, COJIIMHU). YKCyCHas
KHUCJIOTa Kak cJaOblil 3JIEKTPOJIUT,
MOHHBIE YPABHEHUS PEAKLUN C €€
y4acTHEM.

Peaknus stepuduKamym.
I'omostornueckuii psia npenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, U30MEPHUs, HOMEHKJIATypa.
[Tonyuenue MYypaBbUHOMN 51
YKCYCHOM KHCIIOT.

OTtnenpHble TpPEICTaBUTENN KHUC-
JIOT MHOTO CTPOEHMS: OJIEMHOBA,
JIMHOJIEBas, JIMHOJICHOBAS,
aKpuJIOBas, I11aBeseBas, OeH30iHas.
JdemoHcTpanmu. Moaenu
(mwapocTepkHEBble U OOBEMHBIE)
MOJIEKYJI MYPaBbUHOU U YKCYCHOU
kucnor.  OOpasibl  HEKOTOPBIX
KapOOHOBBIX KHCIIOT: MYpPaBbUHOM,
YKCYCHO, OJICMHOBOM,
CTE€apUHOBO, L1aBEJICBOM,
O€eH30IHOIA, JIMMOHHOM.
OTtHoweHue pa3IMYHbIX
KapOOHOBBIX  KHCJIOT K  BOJE.
[lonyyenne  cioxHOro  »dupa
peakuuein sTepuduKamu.
JlabopaTopHble ONBITHI. 9.
CBolCTBa YKCYCHOW KHMCJIOTBI.

18

6.Caoxnble
3¢upsbl. ZKupsbl.

N3yuenne cocraBa xupoB. Kupsbl
pacTUTEIBHOTO W YKUBOTHOTO
IMPOUCXOXKIACHUA, PA3JIMUIUA B HUX
cocraBe. ['maponus XKUpOB U HX
oMblieHre. Mbita. CHHTETUYECKHE
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MOIOIIINE cpencTBa (CMO).
DKOJIOTHYECKUE aCIeKThI
npumeHenust CMC. I'uapupoBanue
KUIKUX KUpoB. [Ipom3BoacTBO
TBEPAbIX  JKHPOB HAa  OCHOBE
pactuTenbHbIX Macen. [lonsitue o

CIIOKHBIX  3dupax.  CroxHbIe
3¢upsl OJIHOOCHOBHBIX
KapOOHOBBIX KHCJIOT "

OJIHOATOMHBIX cnupToB. M3omepus
Y HOMEHKJIATypa CIOXKHBIX 3(PUPOB.
Peaknus srepudukanuu. CrnoxHbe
3¢upsl B mpupozae. Kupbl Kak
CIIO)KHBIE D(UPBHl TIHIEPUHA U
BBICIIUX KapOOHOBBIX KHCIIOT.
JdemoHcTpanmu. Komneknus
MUIIEBBIX ~ KUPOB M Maced.
PactBopumMocTh JKAPOB B
OpPraHMYECKUX ¥ HEOPraHWYECKUX
PacTBOPUTEISX. UzroroBnenue
mbuta.  Kommekmmst  oOpasios
MPUPOAHBIX  Maxy4yuxX S(OUPHBIX
macen. Koitekuust KMAKHX U
TBEP/bIX MOFOIINX CpPEICTB.
CpaBHEeHME  MOIOIIMX  CBOWCTB
pPacTBOPOB MblIa M CTUPAIBHOTO
MOPOIIIKA.

JlaGopatopubie  ombIThl.  10.
CaoiictBa xupoB. 11. CpaBHeHHe
CBOWCTB  pacTBOPOB  MbUIa |
CTHPAJIbHOTO MOPOIIIKA.

19

7. YriieBoabl.

CocraB yriieBOJIOB, MX HaX0XKJICHHUE
U poib B TMpupoie. 3HaYCHHE
YIJIEBOJIOB B TEXHHKE, OBITY, Ha

IIPOU3BOJICTBE. Knaccugukanus
yIJIE€BOAOB:  MOHO-, JM- U
MOJINCaXapuabl. Crpoenue
MOJIEKYJIbI TJIFOKO3BI.
JIBOMCTBEHHOCTH byHKIIUN
OpPraHMYecKoro  BellecTBa  Ha
npuMepe TJTIOKO3BI
(ampaerugocupT).

XUMHYECKHUE CBOMCTBA TJIFOKO3BI,
JIOKa3bIBAIOIINE  JIBOMCTBEHHOCTD
ee  (yHkuMM:  TUIpPHpPOBAHUE,
B3aUMOJICICTBUE C THIPOKCUIOM

Meau (ID), OKHCIJICHUE
(pepmenTaTHBHOE, peakuus
«cepedpsiHOTO 3epKayiay).

Bbpoxenue rmoko3bl. POTOCUHTES.
®pyKTO3a KaK HM30MEp TIJIHOKO3bI.

Hatuuk pH
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Caxapo3a Kak  NpeACTaBUTEIIb
JIHACAaXapuIoB. [IpousBoacTeo
caxapa. [lomucaxapunpl: Kpaxmad,
LEJUIIOI03a. CpaBHenue 170'¢
CTPOEHUS

u cBoiicTB. KauecTBeHHas peakuus
Ha KpaxMa.

JdemMoHcTpanum. Konnexmus
KpaxMaJoCOEPKalIuX IMPOAYKTOB
MUTAHUS. U TPOJYKTOB HA OCHOBE
caxapo3sbl. BzanmopeiicTBre
TJIIOKO3BI u caxapo3bl C
ruapokcuaoM meau (I1).
JlabopaTopHblie ONbITHI. 12.
CBolicTBa IIIOKO36I. 13.

CBoiicTBa Kpaxmaa.

Hatunk pH
A3zomcooep- 1-2. Amunbl. | [Ipupognsie KpacuTenu kak | JdaTuux pH
Hcawjue AHWINH. MPOU3BOJHbIE aHWIMHA. OTKpbHITHE
op2anuuecKue u CTPYKTYypa aHWJIMHA.
coeounenus (8u.) AMHHOTrpyIHIa. OcHOBHbBIE
CBOMCTBAa aHWJIMHA. bpoMHupoBaHHe
aHWINHA (KA4yeCTBEHHAas pPeaKIHs
MIPUHSATHE u Ha aHwivH). B3aumHOe BIHsSHUE
peanu3anno aTOMOB B MOJIEKYJIax
[IEHHOCTEHN OpTraHWYECKUX  COCIUHEHHH Ha
310pOBOTO u npuMepe aHuwiuHa. llonmydenue
0e30MacHoOro anunuHa. Peakuus H. H. 3ununa.
obpaza JKU3HU, Jemoncrpauuu. Mogenu (mmapo-
MOTPEOHOCTH B CTEP/KHEBBIC u 00BEMHBIE)
buznueckom MOJIEKYJI METUJIaMUHA U aHUJIMHA.
CaMOCOBEPILIEHCTB ®u3nyYecKnue CBOICTBA aAHWUJIMHA:
OBaHUU, 3AHIATHUIX arperaTHo€  COCTOSIHME,  LIBET,
CIIOPTUBHO- 3amax, OTHOIIEHME K  BOJE.
03JI0POBUTEIIBHOU Bzaumonencreue AHWINHA c
JIESITEIbHOCTBIO, KMCJIOTaMU. BsaunmoneticTeue
HETpUsATUE ra3oo0pa3HbpIX  METWJIaMHUHA |
BpPEIIHBIX XJOpoBO-  jaopoxa. OTHolIeHUE
MIPUBBIYECK: aHWIMHA K OpOMHOHN (MOJHOM)
KypeHus, Boje. Komekmuss aHWIMHOBBIX
yImoTpeOIeHus KpacuTened U MpernapaToB Ha
aJKOr oIS, OCHOBE€ aHWJIMHA.
HapKOTUKOB
20-21
22 3. Beaxn. | benku kak OuomonmMMepsl, HX
HyxkienHoBbie cTpoeHue (TepBUYHAS, BTOpHUYHAS
KHCJIOTHI. u TpeTUYHAs CTPYKTYpBI),
XUMUYECKHE CBOMCTBA
(neHatypanus, TUAPOIIN3,
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Ka4eCTBEHHBIC peakunu —
OouyperoBas u
KCaHTOIIPOTEHHOBAs ).

buonornveckue ¢(yHKIMH OETKOB:
CTpouTeNbHas, (pepMeHTaTHBHAS,

3aluTHas, TpaHCIOPTHA,
CUTHaJIbHAs

U Jp.

JdemoHcTpanuu. Henarypanus
pacTBopa KypuUHOro Oejlka ToJ
neiicTBuemM TEeMIIepaTypsbl,
pacTBOpOB coJent TSIKEIIBIX

METaJUIOB M 2JTaHoia. [opeHue
NTHYBETO Iepa, MIEPCTIHON HUTH U
KyCcOYKa  HATypaJlbHOW  KOXHU.
[IBeTHbIE peakuu OEIKOB.
JlaGopaTopHuble  omnbIThl. 14,
CBoiicTBa OEJIKOB.

23

4, TIlousiTue
0 HYKJIEHHOBBIX
KHCJI0TAX.

JIHK u PHK xak Ouomosmmepsl.
Obmas cxema CTpOECHUS
Hykineotuaa. CpaBHEHHE CTPOEHUS,
HaXOXKJCHHE B KJIETKE W (YHKUIUI
JHK u PHK. Buger PHK u mnx
GbyHKIHN.

[lonsiTe o OMOTEXHOIOTUU U €€
ncrnonb3oBanue. [IoHATHE 0 reHHOMN
UHXCHEPUH.
I'ennoMonudunrpoBaHHbIE
MPOJYKTHI.

JleMoHcTpanuu. Mopaens
MOJIEKYJIBI JIHK. O6pa3sist
MIPOJYKTOB, MOJTy4YEHHBIX u3
TPAHCT€HHBIX (OpPM pacTeHU u
KUBOTHBIX. JlexapcTBeHHbIE
CpencTBa u npenaparsl,
U3FOTOBJIEHHBIE  C  TIOMOIIBIO
T€HHOUN WH)KEHEPHUU.

24

5.
I'enernueckas
CBA3b MeEKIY
KJaccaMu
OpPraHn4ecKHux
CoeTUHEHNH

TloHsaTHE O rEHETUYECKOM CBI3U

U TEHETUYECKOM psLe Ha IpUMeEpe
B3aMMOIIEPEXOI0B MEXIY
KJIaCCaMHU YIJIEBOAOPOIOB u
KHCIIOPOA- M a30TCOACPKAIIUX
COCIMHEHUM. Nnnmroctpanus
TEHETUYECKOM CBSA3M Ha IpUMEpE
OpPraHUYEeCKUX COCIMHEHUIN
Pa3IUYHBIX KJIACCOB, COJEPIKAIIMX
JIBa aTOMa yIiepoja.

Hemonctpanuu. [lepexon:

9TAaHOJ - 3TUJICH —3TUJICHIJINKOJIb.

25

Pemenne OKCIICPUMCHTAJIBHBIX
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[IpakTHyeckasn 3a1a4y o uaeHTuGUKaIu
padora Ne 1 OPraHUYECKUX COCIUHECHUM.
«nertudukamnus
OpraHUYECKUX
COCTUHEHUINY.
26 7.
Knaccupukanus  kuciopona- U
O06001meHne
a30TCOJEpKAIIUX  OPraHUYECKUX
CHCTEMATHSAIMA | o0 npHennit o HaJIMYUIO
3HAHUM O (YHKIIMOHATIBHBIX TpYIIIL.
KHCJI0pOL- 1 Cocrapnenne (GopMysI ¥ Ha3BaHUI
430TCoACpAALIUX KHCIIOPOJ- U a30TCOoAepkKallux
opraHiecKux OpPraHUYEeCKUX COCAUHEHUM, UX
COCTHHEHHSX. roMoJIOroB U u3omMepoB. CBoKCTBa
MpeCTaBUTENEH BOKHENIINX
KJIACCOB JTUX COCOUHEHHH, UX
M0JIy4YeHue U IpPUMEHEHUE.
I'enetnyeckas CBSI3b MEXIY
Pa3IMYHBIMU KJIAaCCAaMHM KHCJIOpPOJI-
U a30TCO/EPKAIIUX OPTaHUYECKUX
COCIMHEHUM U  yIJIE€BOJOPOJOB.
[lonrotoBka K KOHTPOJIbHOM
pabore.  Pemenue  pacueTHBIX
3azad.
8.
27 KonTtposbHnasn
padora Ne 2 mo
teme «Kucnopon-
U a30TCOJIEpIKallye
OpraHHYecKue
BEIIECTBA»
Xumua u cusznp | 1. Ilnactmacesl u | [lonumepusanys u
(7w BOJIOKHA. MOJINKOHJEHCALIUS KaK  CIIOCOOBI
MOJTy4YEeHUs CUHTETUYECKUX
BBICOKOMOJIEKYJISIPHBIX
JCTETHYECKOE COCIMHEHUM. ITony4yenue
OTHOIIIEHUE K HCKYCCTBEHHBIX
MHUpPY,  BKIIIOYast BBICOKOMOJIEKYJISIPHBIX
ACTETUKY  OBITa, COCMHEHMI XUMHYECKON
HAy4HOTO u Moaudukarmen MPUPOTHBIX
TEXHUUYECKOTO MIOJINMEPOB.
TBOPUYECTBA CrpoeHne noauMEpOB: JHMHEWHOE,
MIPOCTPAHCTBEHHOE, CETYATOE.
28 [Tonstue 0 rjacTMaccax.
TepmormacTuyHble u
TEPMOPEAKTUBHBIE MOJIUMEPBI.
OtnenbHbIE peJICTaBUTENN

CUHTETUYECKMX MU MCKYCCTBEHHBIX
MOJIMMEPOB:

(benonopopManbIerUIHbIE CMOIIBI,
MOJUBUHUIXJIOPHUI, TedioH,
LIEJUTYJIOUI. Iloustue 0
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XUMUYECKHUX BOJIOKHAX.
HarypanbHble, CHHTETUYECKHE W

WCKYCCTBEHHbIE BOJIOKHA.
Knaccupukanus ©  OTICNIbHBIC
MPECTaBUTEIN XUMUYECKUX
BOJIOKOH: aleTaTHOE
(TpualeTaTHBIN IIENK) ¥ BUCKO3HOE
BOJIOKHA, BUHUJIXJIOPUTHBIE
(xyopuH), MTOJITMHATPUITLHBIE

(HUTpOH), MOJMAMUAHBIE (KalpoH,
HaWJIOH ), o3 GUpHBIC (JIABCAH).
JleMoHCTpaLIUH. Komnnekmmst
CUHTETHYECKUX U HCKYCCTBEHHBIX
MOJUMEPOB, TUIACTMACC M U3JCIUHN
13 HUX. KoneKust CHHTeTUYECKUX
U UCKYCCTBCHHBIX BOJIOKOH W
n3genui u3 Hux. PacnoznaBanue
HaTypaJIbHBIX BOJIOKOH
(x710m4aTOOYMaKHOTO W JIBHSHOTO,
IIEIKOBOTO ¥ IIEPCTSIHOTO) |
HCKYCCTBEHHBIX BOJIOKOH
(amretaTHOrO,  BHCKO3HOTO)  TIO
OTHOIICHHUIO K HAarpeBaHUI0 W
XUMHYECKUM peakTuBaM
(KOHIICHTPUPOBAHHBIM KHCJIOTaM H
ienoyam).

JlabopaTopuble  onbIThl. 15
3HaKOMCTBO c oOpa3iamu
TTACTMACC, BOJIOKOH M KAYUYKOB.

29

2. ®epMeHTHI.

[Tonstue o depmeHTax Kak

OMOJOTUYECKHIX KaTajan3aTopax
OenkoBoil mpupoasl. OcobeHHOCTH
CTPOECHUS u CBOICTB
(cenexkTUBHOCTh U 3P(EKTUBHOCTD,
3aBUCUMOCTh JecTBUS oT
Temneparypel u  pH  cpens
pacTBopa) dbepMeHTOB o
CPaBHEHHUIO C HEOpraHMYeCKHUMHU
KaTajau3aToOpaMH. 3HaueHne
(bepMeHTOB JUTS
KU3ZHEJESATEIIbHOCTH JKUBBIX
OpraHU3MOB.

[Ipumenenue QepMeHTOB B
MIPOMBIIIIJIEHHOCTH.

JdemoHcTpanuu.
JlexapcTBEHHbIE CpEICTBa,
cojepxarire GepMeHTHI:

«llencuny, «Me3um»,
«Decram»

u Ip. CrupanbHble
TTOPOIITKH (YymakoBKH),

conepkaniue ¢pepmeHTsl. JleiicTBre
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CBIPOTO U BapeHOTO KapTodess uin
Msca Ha pacTBOp NEPOKCHIA
BOZOPOJIA.

30

3. BuraMHuHBbI.

Ilonsatne o BuramuHax. HopMmsbl
noTpeOieHnss BUTAMUHOB U HX
GbyHKIMN. [onsartue 00
aBUTAMUHO3aX, TI'MIIOBUTAMUHO33X,
TUIEPBUTAMUHO3aX.
Knaccudukanus BUTaMUHOB.
Butamun C kak mpeacTaBUTEINb
BOJIOPACTBOPUMBIX BUTAMUHOB U
BUTaMUH A Kak IpeicTaBUTENb
AKHUPOPACTBOPHUMBIX BUTAMUHOB.
JeMoHCTpanum. O6pa3ist
BUTAaMMHHBIX IIpernapaTtoB, B TOM
quclie MIOJINBUTAMUHBI.
dotorpaduu )KUBOTHBIX U JIIOJIEH C
pa3InYHBIMU dbopmamu
aBUTaMUHO30B. VcnbiTaHue cpejibl
pacTBopa aCKOPOMHOBOM KHCIIOTHI.

31

4. I'opMOHBI

[lonsiTHe 0  ropMoHax  Kak
OMOJIOTHYECKHU AKTUBHBIX
BEIIECTBAX, BBITIOJTHSOIINX
SHIOKPUHHYIO perymsiuio
KHU3HEJCATSIIbHOCTH ~ OPraHU3MOB.
Baxwuerime CcBOWCTBA TOPMOHOB:
BBICOKAs buznonornyeckas
AKTHUBHOCTH, JTUCTAaHITMOHHOE
neiicTBre, ObICTpOE pa3pyllIeHHE B
TKaHsX. OtnenbHBIC
MpeACTaBUTENN TOPMOHOB:
WHCYJIMH " aJpeHaJIH.
[Ipodunaktuka caxapHOro
nuabera. IloHsTe O cTepouIHBIX
FOPMOHAX Ha MpPUMEPE IMOJOBBIX
TOPMOHOB.

JdemoHncTpanmu. HcnbiTanue
anTEYHOTro Mpernapara HHCYJIuHA Ha
oenok. Komnmekuus ropMoOHaNBHBIX
TpenapaTos.
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5. JIekapcTBa

JlexapcTBeHHAs XUMHUSL: oT
ATPOXUMHUH U (papMaKoTeparuu 10
XUMHOTEpanuu. AHTHOUOTHKH U
TUCOaKTEepUO3. Hapxotuueckue
BemecTBa. Hapkomanus, 6oprba c
Hel U poQuIIaKTHKA.
JdemoncTpanuu. Jlomarnusis,
nmabopaTopHasi W aBTOMOOWJIbHAs
anTeuKH.
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6. IlpakTuyeckas
padora Ne 2
«Pacno3naBanue

Pemenne
SKCIIEPUMEHTAJIBHBIX ~ 33/a4d  Ha
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miIacTmMacce n
BOJIOKOH».

pacrmo3HaBaHHe IacTMacc
(monuaTHIICHA,
MTOJIMBHHUIIXJIOPHU/IA,
(heHomopopMabIerHIHON ) u
BOJIOKOH  (XJIOMYaTOOyMaskKHOTO,
BUCKO3HOTO, aleTaTHOro,
KalpoHOBOTO, W3  HAaTypaJbHOM

HIEPCTH U HATypPaJIbHOIO IIENKA).

34 7. Pewienue 3aaayu [ToBTOpeHME U 00600IICHUE
0 OPraHU4ecKoil | Matepuana 3a Kypc OpraHUYecKoit
XHMHH. XxuMuu. Pemenue 3a1a4 Ha BBIBOJ
(hOpMyIIBI OPraHUYECKOTO
BEIIECTBA 10 MPOJIyKTaM CrOpaHus
Y MacCOBBIM JIOJISIM 3JICMECHTOB.
11 KIIACC (34 UACA)

No Tema ypoka OcHogHble 8UObl Hcnonvzoseanue
Haszeanue oesamenvHocmu 00opyoosanusn
pazoena u ooyuarouwuxcsa uenmpa «Touka

éocnumame- Pocmay
JIbHAA
npozpamma
1. OtkpeiTHE [Mpeanoceutkn OTKPBITUS
1.ITepuoou- AN .Menneneessl | [lepponnueckoro 3akona. IlepBbie
weckuii zaxon u | M TIOTIBITKU KJIacCU(HUKALIUH
[Meproanyeckoro | XUMHYECKUX AIIEMEHTOB.
cmpoenue 3aKOHa. CoBpeMeHHbIE TPEJCTaBICHUS O
amoma [Mepuoanyeckass | BAXKHEHIINX  MOHATHAX  XHMHHU:
cucTema OTHOCHTENbHAs aTOMHas Macca,
noOyKIeHNUE . . atoM, Mojekyna. l[lepumoanmuecknii
ITKOJIbHUKOB Meneneesa. 3akoH B (opmymuposke [I. W.
cobmoath Ha MenpeneeBa. IlepuoguyHocts B
YpOKe W3MEHEHUU CBOMCTB XUMHUYECKUX
OOIIeTIPHHSTHIC 3JIEMEHTOB M UX COCIMHEHUN.

HOPMBI TTOBEJICHWS,
npaBuiia OOIICHUS
co CTapIIUMHU
(yaurensimu) u
CBEPCTHHKAMH
(ILIKOTHHUKAMHU),
TPUHIAITHL
yueOHOI
JACITUTUTAHBI "
caMOOpraHu3aluu

1

[lepuonnueckas cucreMa
XUMAYECKHX  JJIEMEHTOB  Kak
rpaguueckoe oToOpakeHue
[Tepunonnueckoro 3aKOHA.
CrpykTypa NePUOINIECKOI
TaOMUIBI  KOPOTKOI'O  BapHaHTa.

[lepuoasl (Oonblive W Mambie) H
rpynnsl (TJaBHblE W MOOOYHBIE).
[Iporuoctuyeckas cuiia ¥ 3HaYCHHE
[Tepuonnueckoro 3aKOHa "
[Tepuonnueckon CHUCTEMBI.
3nauenue [leproanyueckoro 3akoHa
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u ITepuoanueckoit CHUCTEMEI
XuMHJeckux osaemeHtoB . W
MenneneeBa il pa3BUTHS HAYKU U
MMOHUMAHUS XUMHUYECKON KapTUHBI
MHpa.

JdemMoHcTpanum. Paznuuneie
dbopmbr [leproanveckoil CHUCTEMBI
XUMUUYeckux ajemento . .
Menneneena.

2.
[Tepuoanueckuit
3aKOH U CTPOCHUE
aTroma.

ATOM — CIOXHas  YacTHIia.
Hcropust OTKpBITHS 31€MEHTapHBIX
4acTUL M CTpPOEHHs aroma. Anpo
aTomMa: TIpPOTOHbI W HEUTPOHBI.
Hzotonbel.  H3o0Tomsl  BOmopoJa.

ONEKTPOHBI, KOPIYCKYJIIPHO-
BOJIHOBON  nyamusM.  CTpoeHue
3JEKTPOHHOU 000JI0UKH.
DNEeKTPOHHBIN YPOBEHb.
Banentnsie anextponsl. Opouranu:
S- u p-- Pacnpenenenue
3JEKTPOHOB IO 3SHEPreTUYECKUM
YPOBHSAM H  Op- ourasam.
d-DnemMeHTHI. DJIeKTpOHHAA
KOH(uUryparus aroma

XUMHYECKU N 3JIEMEHT. Tpu

dbopmymupoBku  [lepuonndaeckoro
3akoHa: JI. WM. MeHnaeneena,
COBpPEMEHHas " MPUYHHHO-
CJIIEJCTBEHHA, CBSI3bIBAIOILIAS
MEpUOJINYHbIE U3MEHEHUSI CBOMCTB
3JIEMEHTOB C IMEPUOJUYHOCTBIO B
W3MEHEHUN BHEUIHUX 3JIEKTPOHHBIX
CTPYKTYpP UX aTOMOB.

@U3NYECKU CMBICT MOPSAIKOBOIO
HOMeEpa dJIEMEHTa, HoMepa nepuoza
u Homepa rpynnsl. [lepuoanunocts
W3MEHEHUS CBOWMCTB XUMHUYECKUX
JJIEeMEHTOB, OOpa30BaHHBIX UMH
MPOCTBIX W CJIOXKHBIX BEIIECTB B

neproaax u rpymmnax.
DIJIEKTPOHHBIE CEMEICTBA.
OCOOEHHOCTH CTPOCHHSI AaTOMOB
d-31eMeHTOB. CemeiicTBO f-
9JIEMEHTOB.

Tema 2. Cmpoenue
eeujecmea

1. HWonuas
XUMHAYECKAST
CBS3b.

HNoubl M uX KiIaccuPUKaLMs: IO
3apsay (aHHOHBI M KAaTHOHBI), IO
cocTaBy (TMpOCThIE U CIIOXKHBIE).
Cxema 00pa3oBaHUsI HIOHHOM CBSI3H.
dopmynbHas eAVHMIIA.
OTHOCHUTENBHOCTh KJIacCU(UKAIIU
XUMHUYECKUX CBA3€H Ha MOHHBIE U
KOBQJICHTHBIE MTOJIIPHBIE.
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JdemMoHcTpanum. O6pa3sib
MUHEPAJIOB U BEUIECTB C HMOHHBIM
TUIIOM CBSI3U: OKCHJA KajbLus,
pa3IM4HBIX COJIEH, TBEPABIX
LIEJIOYEH, TaINTa, KaJbIUTA.

2. KoBanenrtnas
XUMHAYECKas
CBSI3b.

Bﬂaropongle ra3bpl, IpUYHMHA HUX
CyIIECTBOBAaHUS B  aTOMapHOM
cocrossHuM. KoBajieHTHast  CBSI3b
KaK CBsI3b, BO3HHKAIOIIAS 3a CYCT
00pa3oBaHUs OOLIMX 3IEKTPOHHBIX

nap yTeM MepeKPhIBAHUS
AJIEKTPOHHBIX opouranei.
KpaTHOCTP KOBaJEHTHOW CBS3H.
OOMeHHBII u JIOHOPHO-
AKIIETTOPHBIH MeXaHU3MBI

00pa3oBaHHsl KOBAJEHTHOU CBS3H.
DnexTpooTpunatebHOCTh (D0).
JdemoncTpanuu. Komneknus
BELIECTB C KOBAJCHTHBIM THUIIOM
XMMHYECKOMU CBSI3H.

3. Meramuisl u
CILIABhI.
Merannuueckas
XUMHYECKast
CBS3b

O6mme  Qusnyeckue  CBOHCTBA
METAJJIOB:  3JICKTPOIPOBOIHOCTH,
MIPOYHOCTb, TEIIONPOBOAHOCTD,
MeETaJUTHYECKUI OJIeckK,
MIacTUYHOCTh. CIUTaBbl YEPHBIE M
userneie. Cranb, 4yryH. JlaryHs,
OpoH3a, MEJIbXHOP.
Mertamumdeckas CBSI3b.
3aBHCUMOCTH IJIEKTPOMPOBOIHOCTH
METAJJIOB OT TEMITEPATyPBI.

JleMoHCTpanUM. Konnekius
MetayuioB. KoJekius CIIIaBoB.

4.  ArperarHble
COCTOSTHUS
BEIIECTBA.
Bonoponnas
CBSI3b

ArperaTtHble COCTOSIHHSI BeELIECTBA
Ha  TpuUMepe  BOJABI.  3aKOH
Asoranpo. Ilepexons! BeniecTsa us3
OJIHOTO arperaTHoro COCTOSIHUS B
JApYroe.

BanneppaanbcoBo
B3aUMOJICICTBUE.
MexMonekyisspHas ~ BOAOPOJHAS
cBs3b. MexaHu3M ee 00pazoBaHUs
Ha [IpUMeEpPE BOJIBI UCITUPTOB.
CBolicTBa BELIECTB C 3TUM THUIIOM

CBsI3U. AHOMAaJILHBEIE  CBOMCTBa
BOJIBI, 00yCIIOBJICHHBIE
MEKMOJIEKYJIIPHOM ~ BOJOPOJIHOM

cBs3bl0. lcmonb3oBaHue BOJBI B
OBITY U Ha MPOU3BO/ICTBE.
BryTtpuMonexynspHas BOLOpoaHas
cBs3b. Ee 3HaueHune B opranuzainuu
CTPYKTYpPBl  JKU3HEHHO  BaKHBIX
OpPraHUYeCKUX BELIECTB.
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JdemoncTpannu. Bosronka wuona.
Mogens ~ MomsipHOro  oObema

ra3oo0pa3HbIX BELIECTB.
[lonmyyenue u©  pacno3HaBaHHE
ra3os: YTIIEKHACIIOrO rasa,

BOJIOPOJIa, KHCJIOPOJa, aMMHaKa,
JTHJIEHA, alleTUIICHA.

[TonsaTtue 0
KPUCTAJUIMYECKUX pelieTkax. ThIbl
KPUCTAJIINYECKUX pELIETOK:
WOHHAs, MOJEKYJSIpHAs, aTOMHas,
MeTaJIJIN4ECKasl. XapakTepHble
¢u3nueckue CBOMCTBa BEIIECTB,
00yCIIOBJICHHBIC THTIOM
KPUCTAJUTMYECKOM PELIETKU.
[Iporuo3upoBanue CBONCTB
BEILIECTB o TUILY

KPUCTAIUIMYECKOM  PEIIETKH U
oOpatHast 3ajada. AJsuoTpomnus,

00ycioBIIeHHAs TUTIOM
KpUCTAITUYECKON PEIIETKH.

XapakTepHble BU/IbI
KPUCTAITTNYECKUX peIIeToK
METaJIJIOB.

AMopdHBIE BellecTBa, HX
OTJINYUTEILHBIC CBOMCTBA.

Hemoncrpauuu. Mogenu
KPUCTAJUTHYECKUX peIeToK
paznmuuHbIX  TUNOB.  [Ipumepsl
BEIIECTB C HMOHHOM, AaTOMHOM,
MOJIEKYJIAIPHOH U METAUIMYECKOU
KPUCTAJIUTMYECKUMU  PEIIETKaMHU.
JlaGopartopHbie OIIBITHI. 1.
Omnpenenenre CBOWCTB HEKOTOPBIX
BEIIIECTB Ha OCHOBE THIIA
KPUCTAJUIMYECKOM  pemieTku. 2.
Os3HakoMJICHHE C  KOJUICKIHEH
MOJIMMEPOB: IJIACTMACC U BOJIOKOH,
W U3JIETNH U3 HUX.

5. Tunel
KPUCTAITNIECKUX
pEIIETOK.

6. Yuctele
BEIIECTBA u
CMECH.

Otnuume cMeced OT XUMHYECKUX
COCIUHEHMH. I'omorennnie u
reTeporeHHble cMecu. MaccoBasi 1
oO0beMHAs JIO0JM KOMIIOHCHTA B
CMECH.

IIpumecu. BnusHue npumecenn Ha
CBOMCTBa BemecTB. MaccoBas u

o0BbeMHas JIOJIH puMece.
Knaccudukamms XUMHYECKUX
BEIISCTB I10 CTEIICHH YUCTOTEL.

JeMoHCcTpanum. O6pa3ibl

MHUHEPAJIOB W TOPHBIX IIOPOJ.
OO6pa3ibl OYMIIEHHON caxapo3bl U

Jatauk BBICOKOM
TEMIIEPATYp bl,
JaTunk Temrepatyp
bl TIJTATUHOBBIN
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HepahUHUPOBAHHOTO

KPUCTAJUTMYECKOTO caxapa,
coJiepKaIiero MIPUMECH.
Juctrinanust BOJBI KakK  CIIOCOO
OYHCTKH oT puMeceH.
JlabopaTopHble OIBITHI. 3.
Kectkoctb  BOABI.  YcTpaHeHHE
JKECTKOCTH BOJIBI. 4,

O3HaKkoMJICHHE C MHHEPAJIBbHBIMHA
BOJaMH.

8. ucnepchble

CHUCTCMBEI.

[loHATHE O AMCIEPCHBIX CHCTEMAX.
HucnepcHas daza u
JMCIIEPCUOHHAs cpena.
Knaccudukanus JIMCTIEPCHBIX
CUCTEM B  3aBHCHUMOCTH  OT
arperaTHoro COCTOSIHUS
T CTIEPCHOM ¢ba3sbl U
JIACTIEPCUOHHOMN CpEIbl.
I'oMoreHHble U TeTepOreHHbIe
TIMICTIEPCHBIE CHCTEMBI.
I'pyboaucnepcHble CHCTEMBI:
OMYJIBbCUHU, CYCHEH3HH, a’pO30IIH;
UX TPEACTaBUTEIM U 3HAYCHHE.
TonkoaucnepcHBIE CUCTEMBI: TEJH
U 300M; HUX TMpPEJICTaBUTENU U
3HadeHue. KoJmoumHbIe CHCTEMEI,
UX  OTIMYUS  OT  UCTHHHBIX
pacTBOpOB.

Dddext Tunpans. ['enn: nuiessle,
KOCMETHYECKHE, MEIUIINHCKUE,
OuoJIoTHYEeCKMEe U MHHEpPAJIbHBIC,
WX MIPEJCTABUTENN U 3HAYCHHE.
JeMoHCTpanum. O06pa3ib
Pa3IMYHBIX JUCHEPCHBIX CHCTEM:
IMYJbCUHU, CYCHEH3UH, a’3pO30JiH,
renu u 30mu. [lomyyenue xomiona-
HOTO pacTBOpa M3 XJIOpHIA KeJe3a
(III). Koarynsuust MNOIy4EHHOTO
pactBopa. Db dext Tunmans.
JlabopaTopHble ONBITHI. S.
O3HakoMJIEHHE C JUCHEPCHBIMU
CHCTEMaMH.

Jatauk BBICOKOM
TeMIIepaTyp bI,
Jatuuk Temmeparyp
bl INTAaTUHOBBIH

10

9. IloBTOpenue u

00o0mIeHne
«CtpoeHue
aToMa»

TEM

u «CtpoeHue

BEIICCTBAY,
MIOATOTOBKA
KOHTPOJIBHON
pabote

K

O0600maTh MOHATHS «S-OpOUTAIBY,
«p-opOuTahy», «d-opouTanby,

«KOBAJICHTHAsI HETIOJISIPHAsI CBSI3bY,
«KOBQJICHTHAsl TOJSIPHAS.  CBS3bY,
«UOHHAsl  CBSI3bY»,  «BOJOPOJHAS
CBSI3bY», «METAJUTUYECKasl CBS3bY,

«MOHHasA KpucTtaJllindeCcKasa
pemicTKa, «aToMHaida
KpuUCTaJNIN4CCKasA peuicTKay,

«MOJICKYJIApHAsd KPHUCTAJIJIMYCCKasd
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peIIcTKa, «METAJIIINYCCKast
KpuCTaJNIM4CCKasa pelicTKa.
Ol"p AHNYHNBAaThb IIOHATHUA
XHMHUYCCKaA CBA3b»,

CKPpHUCTAINIMYCCKasd PCIICTKA).

11 10. KonrponbHas | OnucbiBaTh M XapaKTEpU30BaTh
padora Ne 1 1o | cTpyKTYpYy TaOTHIIBI
TEMaM «Ilepunonnueckas cucrema
«CTtpoeHue XUMHUYECKUX 3JIEMEHTOB
aToMa» u| . WU. MenneneeBay (KopoTkas
«CtpoeHue dbopma) IlpoBomuth peduiekcuio
BELIECTBAY. COOCTBEHHBIX  JOCTIDKCHHHA B
[IO3HAHMM CTPOCHMSI aromMa W
CTPOEHUS BELIECTBA.
AHanmM3upoBaTh pE3yNIbTAThI
KOHTPOJIbHOU paboThI U
BBICTpauBaTh NYTH JOCTHXKEHHS
JKEJIAEMOr'0 YPOBHSI YCIEIIHOCTH.
Tema 3. | 1. PactBOpHI. PacTtBopsI KaK Jlatumk BBICOKOH
Inexkmponumuye- TOMOTCHHBIC CHCTEMEI. TeMIICPaTyphl,
cKas ouccouyuauyus PacTBOpeHHe Kak (U3HKO- U3MEpPEHHE
XUMHUUYECKHUU Tporecc. Poub TeMICpatypl
IJIaBJICHUS
IIPUBJICYEHHE BOIIBL B fiporecce BEIIIECTB.
BHUMAHS pacTBOPEHUS BEILIECTB.
HIKOJIbLHUKOB K PactBopuMocTh u
LIEHHOCTHOMY KiaccupUKalus BEIIeCTB IO
aCIICKTy 3TOMY MIPU3HAKY:
H3ydaeMpIX Ha pacTBOpUMBIE,
ypOKax  sBJICHUH,
MajopacTBOPUMbIE "
opraHuzainus  Hx
PaBOTEI c HepacTBopuMble. MaccoBas
T0JTyJaeMOit Ha JI0JIs BEILIECTBA B PACTBOPE.
YpOKE  COLIMAIIBHO MounsipHasi KOHILIEHTpalusl Belle-
3HAYMMOU ctBa. OTIMYMe CBOWCTB pacTBO- pa
uH(popmanyen OT CBOMCTB 4YHUCTOTO pPacTBO-
puTENsT M PACTBOPEHHOTO Belle-
cTBa. MuHepanbHble BOJABI Kak
12 MIPUPOJIHBIE PACTBOPBI.
13 2. DOnextponuthl | [loHatne 00 oamekrponmutax u | JlaTamk BBICOKOI
u HEIEKTPOJINTAX. OcHoOBHBIE | TEMIIEPATYPHI,
HEDJIEKTPOJIUTHL. | TIOJIOKEHUS Teopuu | JlaTuuk temmneparyp

3IEKTPOJIUTUYECKON JTUCCOIUAIUY.
MexaHu3M JTUCCOIMAIIUU BEIIECTB.
DNEeKTpOoNIUTHYECKasT JTUCCOLUALIUS
KakK pe3yibTar raaparanuu
3IEKTPOJIUTA. Crynenyaras
JUCcCcoLaus AJIEKTPOJIUTOB.
Crenenn ANEKTPOIUTUYECKON
JUCCOLUAIUH.

CunpHble U cIa0ble AIEKTPOJIUTHI.
YpaBHEHUS] ~ AIEKTPOJUTHUYECKON

bl TUIATUHOBBIA —
U3MEpEeHHe
TeMIepaTypbl
Mepexoa0B
AJUIOTPOITHBIX
MoaubuKaIui

CepHl; U3MEpEHHE
TeMIepaTypbl
MJIaBJICHUS

BEIIIECTB.
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nuccounanuu. llonstue o cpene
pactBopoB (pH cpenpbl).

14

3. Kucmotel B
CBETE TEeOpUHn
AEKTPOJIUTHIECCK
Ol TUCCOITHAIINH.

OnpenenieHne KUCIOT B CBETE
TEOpUHU AIEKTPOJIUTUYECKON
JUCCOIUALUU. Okpacka
WHJIMKaTOPOB B PAcTBOpPax KHUCIOT.
OO0mue XUMHYECKHE  CBOICTBa
HEOPraHUYECKUX M OPraHUYECKUX
KHCJIOT B CBETE€ MOJIEKYJSIPHBIX M
HOHHBIX MIPECTaBICHUI:
B3aUMOJCICTBUE C  MeETajUlaMH,
OKCHJIaMU u TUAPOKCHUIAMU
METaJUIOB,  COJISIMU. Y CIIOBHS
BO3MOKHOCTHU pOTEeKaHUs
peakuuii MeXAy 3JIEKTPOJIUTaAMHU.
Creuuduueckue CBOICTBA
a30THOM, KOHLIEHTPUPOBAHHOU
CEPHOU U MYPaBBbUHOM KHCIIOT.
JlemoHcTpamuu. Pas0aBnenue
KOHUEHTPUPOBAHHOMN CEepHOI
kucnotel. OOyrivMBaHue caxapa H
LEJUTIOJI03bI, KOHIICHTPUPOBAHHOM
cepHOM KHUCJIOTOM.
B3aumopeiicteue
KOHILICHTPUPOBAHHOM u
pa30aBICHHON a30THON KHUCIIOTBI C
Menpro.  Komtekuus npupoaHbIX
OpPTraHUYECKUX KHUCIIOT.
JlabopartopHbie OTIBITHI. 6.
O3HakoMJIEHHE C  KOJUIEKIIHEN
KHCJIOT.

Hatuuk pH.

15

4. OcHoBaHuS B
CBETE TEOPUH
AIEKTPOIUTUYECK
OM TUCCOITUAIINH.

Omnpenenenre OCHOBAaHUN B
CBETE TEOPHUH DICKTPOTUTUYECKOM

JTUCCOITHAITUH. Oxkpacka
UH/UKATOPOB B pacTBopax
HIEI0Y€eN. Knaccugukanus
OCHOBaHUMU o IpU3HAKaM

pPacTBOPUMOCTH B BOJIE, HAIMYHUS B
cocTaBe aTOMOB KHCIIOPO/JIa.
OO0mue XUMHYECKHE  CBOICTBa
IIEIIOUCH, HEPaCTBOPUMBIX
OCHOBAaHHWH: B3aWMOJCHCTBHE C
KHCJIOTaMHU, KUCJIOTHBIMU
OKCHJaMH, CcOJIIMH. Pa3zinoxeHue
HEPaCTBOPHUMBIX OCHOBaHHH.
BsaumopeiictBue miejiouei C
OpraHUYECKUMHU COEJTMHEHHUSIMU

(benosom, KapOOHOBBIMHU
KHCIIOTaMH). CaoiicTBa
OECKHCIOPOIHBIX OCHOBaHUH:

aMMHaKa 1 aMHMHOB B CpaBHeHI/II/I.
Hemonctpanuu. Kosnekuus
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H_[CHO‘IGP'I u CBCIKCIIOJTYUCHHBIX

HEpPaCTBOPUMBIX THAPOKCHUJIOB
pa3sIMYHBIX MeETAUIoB. Peaknus
HEUTpaIU3aLiH. ITonyyenue

HEpPAcTBOPUMOI'O  OCHOBaHUS U
pacTBOpPEHUE €T

B  kucinore. Ilomyuenue
aMMUakKa

U €ro B3aWMOJICUCTBUE C
XJIOPOBOZOPOAOM  («apIM  Oe3
OTHS»).

JlaboparopHble OMBITHL 7.
[Tonyuenue u CBOICTBa
HEpPAaCTBOPUMBIX OCHOBAHUU.

8. O3HakomiieHHE

C KOJUIEKIIMEN OCHOBAHUM.

16

5. Comu B cBete
TEOpUH

AIEKTPOJIUTHIECK
O TUCCOITHAIIHH.

Onpenenenue cojieii B CBETe

TEOpUHU AIEKTPOJIUTUYECKON
UCCOLIMALINH. Knaccudukamnms
COJICHi: cpeaHue, KHCIIBIC,

ocHOBHBIE. OOmMEe XUMHUYECKHUE
CBOICTBA COJICH: B3aUMO/ICHCTBHUE C
KHCJIOTaMHU, IIeJI0YaMy, MEeTaJlJIaMU
U COJSIMU. DJIEKTPOXUMHUYECKUI
pAI HANPSDKCHWH METaUIOB U €To

HUCIIOJIB30BaHHUEC JUIA
XapaKTCPUCTHKHN
BOCCTaAaHOBHUTCIIBHBIX CBOICTB

meTamaoB.  CBOMCTBAa  KHCIHBIX
COJIeii.

[IpencraBurenun come U ©X
3Ha4YeHHWE: KapOOHAaT  KaJbIHs,
opTodocdar Kanbuus.

KauectBeHHbIE peakuuu Ha
XJIOpHUA-, cynbdar- u
KapOoHaT-aHU- OHBI,  KaTHOH

aMMOHHUs, KaTtuoHsl xene3a (II) u
xenesa (II).

Hemonctpannu. Komiekuust comneu
pa3nuuyHoi  okpacku. Komrekuus
OHOJOTUYECKHUX MaTepuaios,
coJiepkanux kapOoHat u Qocdat
KaJablIusl. Komnekmnus
KOH/IUTEPCKUX PBIXJIUTENCH TecTa,
00BsICHEHHE MPUHIINIIA 170'¢
neicTBus u JIeMOHCTpanus
Pa3pBIXJIUTEIFHON  CITOCOOHOCTH.
lamenue COZBI YKCYCOM.
KauecTtBeHHbIE peakuuu Ha
KAaTHOHbl M aHUOHBI. BpITecHeHHe
MEIM  KEJIe30M U3  pacTBopa
cynbpata memu (ll). Tlomydenwme
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MOJWJA CBUHIA U JIEMOHCTpAIUs
€ro pacTBOPUMOCTH B 3aBHCUMOCTH
oT TEMIEPaTyphbI pactBopa
(mosmydeHne «30J0THIX YELIYEK»).
JlaGopaTopHbie OTIBITHI. 9.
O3HakomyieHME €  KOJUICKLIHUEH
MIPUPOIHBIX MUHEPAJIOB,
COJIepXKaIINX COJIH.

17

6. l'uaponus.

l'unponn3 kak oOMeHHOE
B3aUMO/JICIICTBUE BELIECTB C BOJIOM.
OOpatuMblii TUAPOIU3 COJCH TI0
1(S0):10)%1 u MOCIIEYFOLIAM
cTeneHsiM. [ uaponus no KaTuoHy u
aHuoHy. VloHHBIE U MOJIEKYIISIpHBIE
ypaBHeHus rujaponusa. Cpena (pH)
pacTBOpoOB TUJIPOJIU3YIOIIUXCS
coneri. HeoOparumplii  ruapoIu3
COJIEH.

OO6paTumblit TUIPOJIN3
OpraHMYECKHUX COEIUHEHUH Kak
OCHOBa OOMEHa BEIECTB B >KUBBIX
OpraHusmax.

Oo6patumslii ruaponus ATO
KaK  OCHOBAa  DHEPIreTUYECKOro
oOMeHa B JKMBBIX OpraHU3Max.

JemoHcTpanuu. Pa3znuunbie
Cllydyad  THApOJM3a COJNel W
JEMOHCTpALIMS CPEJbl PACTBOPOB C
IIOMOLIBIO WHJUKATOPOB Ha
npuMepe KapOOHATOB ILEIOYHBIX
METaJUIOB,  XJOpUJAa  aMMOHWS,
anerata amMmoHus. [lomydeHue
alleTWIeHa THJIPOJIM30M Kapouja
KaJIbLUA.

JlaGopatopubie omnbIThl. 10.
HcnelTaHne pacTBOpPOB  KHUCIOT,
OCHOBAaHUI " coJier
WH]JIMKaTOpaMHu.

11. Pasnuunble  ciaydan
ruapoausa cosed. 12. I'maponus
XJIOPUJIOB

M aleTaroB  IIEJIOYHBIX
METaJJIOB

Hatuuk pH

18

7. IlpakTuueckas
pabora Ne 2.
Pemenne
IKCIIEPUMEHTAIbH
BIX  3aJa4  Ha
UICHTH(PHUKAIUIO
HEOPTaHHYECKUX
U OpraHNUYeCKHX
COCTUHEHUM.

[TpoBoauTH, HaOJIIO4aTh u
OITMCHIBATh XHUMHYECKHI
AKCTIEPUMEHT ISl UACHTU(DUKAITIT
HEOPraHUYECKHUX M OPraHUYECKUX
COCTUHEHUN C IIOMOIIBIO
KaueCTBEHHBIX PEaKLIUM.
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19 8. IloBropenue u | O606IIATH 3HAHUS 0
00001IeHne TeMBbl | KIaccu(UKaMd M CBOMCTBax
«Teopus OCHOBHBIX KJIaCCOB
ANEKTPOJINTUYECK | HEOPIaHUYECKUX M OPraHUYECKUX
on COCAMHEHHI B CBETE TEOpPUHU
JUCCOLUALIIN, ANEKTPOIIUTUYECKON TMCCOLMALINU.
MOJIrOTOBKA K | YcTaHaBiIMBaTh
KOHTPOJIbHOU BHYTPUIIPEIMETHBIE CBSI3U MEXIY
pa0ore. OpPraHUYeCcKOM M HEOpraHu4ecKoi
XAMUEH B CBETE o0111€eTO,
0CO0EHHOI'0 ¥ €JMHUYHOTO.
20 9.KonrponbHas [IpoBoUTH peduexcuto
pabora Ne 2 1o | cOOCTBEHHBIX OCTYDKEHUN B
TeEME [IO3HAaHUM  CBOHCTB  OCHOBHBIX
«DNEKTPOJITHYE | KJIACCOB HEOPraHMYecKuX u
cKas OpPraHMYECKUX COEJIMHEHUN B CBETE
JMCCOLIMALIUS. TEOPHH JEKTPOIUTUYECKON
U CCOLUALINN. AHanu3upoBaTh
pe3yabTaThl KOHTPOJIBHOM paboThI
W BBICTpAMBATh IYTH JOCTHKEHUS
KEJIAaeMOI'0 YPOBHS YCIEIIHOCTH.
Tema 4. | 1. Peakuuu, uaymue 6e3 usmeHeHus | JlaTumk  BBICOKOMU
Xumuueckue Knaccudukanus | cocraBa Bemects. Knaccugukanus | TemMneparypsl,
peakuyuu XUMHYECKHUX 10 YUCIly U COCTaBy pearupyroumux | Jlarauk temmnepartyp
peaKIM. BEIIECTB U MPOJAYKTOB PEAKLUMHU. | bl IJIATUHOBBIA —
Cdopmuposan- Peakuuu pa3IoXKeHus, | U3BMEpPEHUE
HOCTb COEJIMHEHUS, 3aMeIIeHUs] 1 oOMeHa | TeMIepaTypbl
HKOJIOTMYECKOTO B HEOpraHUYeCcKOi XUMHH. | IEPEX0JI0B
MBILIEHUS, Peakuuun NPUCOETUHEHUS, | AJUIOTPOIHBIX
MOHUMAaHHUS OTIIEIUICHUS, 3aMeLIeHUS u | MoauUKaui
BIIMSHUSA M30MEpHU3alMl B OPraHUYECKOH | CEpbl;  M3MEPEHHE
COLIMAJIBHO- XUMHUH. Peakiuu mnonuMepu3anuu | TeMriepaTypsl
YKOHOMUYECKHUX KaK YacTHBIM ciyuyaill peakuuil | miaBiIeHUs
MIPOLIECCOB Ha MIPUCOEIHEHHUS. JK30- U | BEIIECTB.
COCTOSIHUE 9HAOTEPMHUUYECKUE peaxuu.
MIPUPOIHOMN u Tepmoxumuueckue YpaBHEHUS.
COLIMATIbHOU Pacuer konMuecTBa TEIUIOTHI IO
Cpelibl; TEPMOXUMHYECKUM YPaBHEHUSIM.
npuolOpereHue JleMoHCcTpanuu. DK30TEPMUYHOCTb
ombITa  HKOJIOTO- peakuuyu  CepHOM  KHUCIOTBI  C
HarpaBJICHHON THJIPOKCUIIOM HaTpHsL.
JeSITEIIbBHOCTH OHJI0TEPMUYHOCTb peakuuu
JTMMOHHOU KHCIIOTBI c
rupokapOOHATOM HaTpusl.
21 B3aumoneicTBue  amtOMUHUSA  C

cepoii. Pa3noxxeHne nepmaHraHara
Kanus. B3zaumopaencTBue Hatpus u
KaJIBITHS C BOJIOM.

BzaumojeiicTBue 1IMHKA C COJSHOM
KHCIIOTOMH. BianmopeiictBie
&Keneza C pacTBOpoM cynb(dara
meaun (I1).
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OnepIThl, WUIIOCTPUPYIOIINE Tpa-
Buio bepronne, — obpa3oBanue
ocagka, Taza WiIuM  ciaboro
AJEKTPOJINTA.

22

2. Karanus.

Karannus.
rETEPOreHHBIN

KaranuzaTtopsl.
l'omorennsii  u
KaTaJIu3.
IIpumepsr KaTaJIUTUYECKUX
MPOLIECCOB B NPOMBIILJIEHHOCTH,
TeXHUKE, ObITy. DEepMEHTH U UX
OTJINYUS  OT  HEOPraHUYECKHUX
KaTaJIu3aTOPOB.

[IpuMeHeHne  KaTaau3aTopoB WU
(bepMeHTOB.

JleMoHcTpanuu. Paznoxenue
MEPOKCHUJIa BOJIOPO/Aa C IOMOILBIO
HEOPraHUYECKHX KaTajlu3aToOpOB
(FeCl2, KI) wu  mnpupomHbix
O00OBEKTOB, COJAEPXKALUX Karanazy
(ceIpoe MSICO, kapTodens).
NurubupoBanue B3anMOICHCTBHS
JKeyne3a € COJSHOM KHCIOTOW C
MIOMOIIIBIO YPOTPOIIHHA.
Konnekuust mpoayKTOB MHTaHWS,
MOJIYYEHHBIX C TOMOIIBIO 3H3UMOB.
JlabopaTopHbie OTIBITHI. 13.
[Tonyuyenue kuciopoja ¢ TOMOIIBIO
okcuaa mapranna (IV) u xaranassl
CBIPOTO KapTodens.

23

3.  OO6paruMocTh
XUMHUYECKUX
peaKkuuid.
XUMHUYECKOE
paBHOBECHE.

JleMoHCTpanuu. ObpaTtumbie
peaku Ha MpUMEpPEe MOIYYECHHS
ponanuaa xKenesa (11D) 51
HaOI0IeHUs 3a CMEIICHUEM
paBHOBECHs] 10 HMHTEHCUBHOCTH
OKpacKd TMpOAYKTA pEaAKIUU IpH
W3MEHEHUHU KOHIICHTPAIUU
peareHToB U MPOAYKTOB. BnusiHue
TEMIIepaTypbl W  JIaBICHUsS Ha
auMepu3anuio okcruaa azora (IV).

Jatuuk BBICOKOM
TeMIepaTypsl,
Jatuuk Temmeparyp
bl TUIATUHOBBIA —
M3MEpEHNE
TeMIepaTypbl
Mepexoa0B
AJUIOTPOITHBIX
MoauuKaIi
CepBHI; U3MEpEHHE
TeMIepaTypbl
IIAaBIICHUS BEILIECTB

24-25

4.
OKHUCIIUTENBHO-
BOCCTAHOBUTEJb-

HBIC pCaKknuun
(OBP).

CrerneHn OKHCJICHUS u ce
onpeeraeHue 1o dbopmyie
COCIMHEHUS.

OKHCIINTEJIEHO-
BOCCTAHOBHUTEIILHEIE peaKIuu.
OxuciIuTelIb ¥ BOCCTAaHOBHUTEID.
OKHclieHHe H  BOCCTAHOBJICHHE.

CocraBnenune ypaBHEHUI
OKHUCJIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX peakuui

MCTOOOM DBJICKTPOHHOI'O Oamanca.

Hatunx pH
JlaTamk BBICOKOU
TEeMITepaTypHhl,
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JleMoHcTpanum. [Ipocreiimue
OKHUCJIUTEIBHO-
BOCCTAaHOBHTEIIbHEIC peaKkuuu:
B3aMMO/JCHCTBHE IIMHKA

C COJSHOM KHCIIOTOM M JKejie3a ¢
cynbdarom meau (II).

26

5. DIIEKTpOIu3

DNeKTpoIn3 pacTBOpOB u
pacIiiaBoB  3JEKTPOJIMTOB  Ha
npumMepe xJjopuaa HaTpusl.
DIEKTPONIMTUYECKOE  TOJyYECHHE
AJFOMUHUS. [IpakTrueckoe
3HAUYEHHE JJIEKTPOJIN3A.
lNanpBanoOmIaACTHKA u
rajbBaHOCTETHSI.

JleMoHcTpanuu. Mogenb
3JEKTPOJIU3EPA. Mopenb
3JIEKTPOIU3HON BaHHBI s
MOJIyYEHUs] AJTFOMUHMSL.

Hatuuk pH

27

6.00611me
CBOMCTBa
METAaJIJIOB.
Koppo3zus
METAaJIJIOB.

[Tonoxxenue METAJIOB B
Ilepuonuueckou CHUCTEME 51
OCOOCHHOCTH CTPOEHUSI UX aTOMOB
1 KPHUCTAILJIOB; 00IMe (pU3HUCCKUE
CBOMCTBA METAJJIOB (IIOBTOPEHUE).
OO0mue XUMUYECKHE  CBOICTBa
METAJUIOB KaK BOCCTAaHOBHTEJEH:
B3aUMOJICIICTBUE C HEMETaNIaMU
(ranoreHamu, cepoi, KUCIOPOI0M),
B3aUMOJCICTBUE  IUEIOYHBIX U
[IEJIOYHO3EMETbHBIX METAJJIOB  C
BOJIOM.

CBoliicTBa, BBITEKAIOIIIE n3
MOJIOKEHUS METAaJIJIOB B
AIEKTPOXUMUUECKOM pAany
HamnpspkeHus (B3aUMOJIEWCTBHE C
pacTBOpamMH KUCIOT

U colieil), MeTaJIoTepMHUsL.
JleMoHCTpanuu. Pesynbprarel
KOppO3UHu METAJIJIOB B
3aBUCUMOCTH  OT  YCIIOBUH €€
MIPOTEKAHUS

JlabopaTopHbIie OTIBITHI. 16.
O3HakoMJIeHME €  KOJUIEKLIHEH
METaJIIOB.

Hatuuk pH

28

7. Oo6mme
CBOWCTBA
HEMETAJUIOB.

XUMHYECKHE CBOMCTBA HEMETAJIJIOB
KaK OKHCIIUTEIICH.
BzaumogeiictBue ¢ MeTajiaMu,
BOJIOPOJIOM n IPYTUMU
HeMeTaJlJIaMH. CBolicTBa
HEMETaJIJIOB KaK BOCCTAaHOBUTEJICH.

B3aumozneincrteue ¢ IPOCTBIMH U
CIIOKHBIMH BEIIlECTBAMHU-

Haruuk pH
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OKHUCJIUTEIISIMU. O61mmas
XapaKTePUCTHKA TaJIOTEHOB.
HemoHcTpanuu. BzaumopeiictBue
HaTpusi U CYPbBMBI C  CEpoOil.
I'openue cepsl, yris u dochopa B
KHUCJIOPOJIE.

B3aumopeiicTBre XJIOpHOH BOJBI C
pacTBopoM Opomuaa W HOAMIA
Kayus (HaTpus).

JlaboparopHbie OTIBITHI. 17.
O3HaKkOMJICHHE C  KOJUICKIIHEH
HEMETAJLJIOB.

29 8. T'enermueckas | [loHaTHe 0 reHEeTHYECKON CBS3H U
CBS3b MEXK]y | TEHETUYECKOM psijie. I eHeTnueckui
KJIacCaMHu pan  MeTalyla W HeMeTalla.
Heopranuueckux | OcoOEHHOCTH T'€HETUYECKOro psja
U OpPraHUYECKuX | U TE€HETUYECKOMN CBSI3U B
BELIECTB. OpraHNu4eCcKOu XHWMUH.
B3auMoCBsI3b HEOpraHUYECKUX U
OpPraHUYECKUX BEIIECTB.
30 9. Ilpaktuueckas | ['eneTnueckas CBSI3b MEXIy
pabota Ne 3. KJIacCaMH  HEOPTaHWUYECKUX |
OpPraHUYECKUX BEUIECTB.
31 10. Tlomropenue | O600mATEL 3HAHHS 0
u 0006mIeHue | KiaccuuKanuu u
TEeMBI 3aKOHOMEPHOCTAX POTEeKaHUs
«XUMUYECKUE XUMHUYECKUX peakuuii B
peakuum», OpPraHM4YeCKOM M HEOPraHUYECKOU
MOATOTOBKA K | XUMHH. VYcranaBnuBarth
KOHTPOJIbHOM BHYTPHUIIPEIMETHBIE CBSI3U MEXY
pabore. OpPraHMYeCKOM M HEOPraHWYECKOU
XUMUEed B CBeTe  OOmIero,
0COOCHHOTO U €IMHUYHOTO.
32 11. KonrponbHas | [IpoBoauTts pednexcuto
pabora Ne 3 mo | cOOCTBEHHBIX  JIOCTIDKEHUH B
TeMe MO3HAHUHM  KJacCUPUKAIMU  H
«XUMUYECKUE 3aKOHOMEPHOCTEN pPOTEKaHUs
peaKIm XUMUYECKUX peakImii B
OpPraHMYeCKOM M HEOPraHUYECKOU
XAMUH. AHanu3npoBaTh
pe3yNnbTaThl KOHTPOJIBHON pPabOTHI
Y BBICTpaWBaTh MYTHU JOCTHIKCHHS
YKE€JIAaeMOTr0 YPOBHS YCIIEIIHOCTH.
33-34 3amTa rpynmnoBbIX U HHIUBUIYAIBHBIX TPOEKTOB
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1. Xumusi. bazoBeiii ypoBenb. 10  kimacc. YueOnwk (aBtop O. C. I'abpuensn, U. T'.
Octpoymos, C. A. CnagkoB). Mocksa, «IIpocsemenne» 128 c, 2020

2. Meronnueckoe ocodue. ba3oseiii ypoBenb. 10 kimacce (aBropsel: O. C. I'abpuensn, C. A.
Cnankos). 192 c.

3.Knura ans yuurens. basosbiii ypoBeHb. 10 kinacc (aBropsl: O. C. T'abpuensn, U. T
Octpoymos, C. A. Cnagkos). 240 c.

4, Pabouas Tetpanb. bazoBwii ypoBenb. 10 kmacc (aBtopel: O. C. I'abpuensn, C. A.
CnankoB). 144 c.

5. KonTposbHble W mpoBepouHble paboThl. ba3oBwiii ypoBenb. 10 kmacc (aBtopsr O. C.
["aGpuensu u ap.). 256 c.

6. Opranuueckass XuMHUsi B TecTax, 3ajJayax, ynpaxHeHusx. ba3oBwiii ypoBenb. 10 kmacc
(aBropsr: O. C. T'abpuensa, U. I'. Octpoymos, E. E. Octpoymosa). 400 c.

7. XUMUYECKUN HKCIIepuMEHT B 1mikoisie. ba3oBeiii ypoBenb. 10 kmacc (aBropsi: O. C.
I"abpuensn, JI. I1. Barnuna). 208 c.

8. TeTpaap /U1t OLIEHKH KauecTBa 3HaAHUHM 10 XUMUU. ba3o-Beiif ypoBeHsb. 10 kiacc (aBTOpHI:
O. C. I'abpuensn, A. B. Kynosa). 112 c.

Xumus. bazoBerit ypoBeHb. 10 knacc. DnekTpoHHas (hopMa yuyeOHHKA.

YMK «Xumust. ba3oBslit ypoBens. 11 kiacce»

1. Xumus. ba3owiii ypoBenb. 11 kmacc. YueOnuk (aBrop O. C. 'abpuensn). 224 c.

2. Metoauueckoe nocobue. bazosriit ypoBenb. 11 kmacc (aBtoper: O. C. INabpuensin, C. A.
Cnankos). 160 c.

3. Kuura mns yuutens. bazoserii ypoens. 11 wimacc (aBtoper: O. C. I'abpuensn, U. T.
Octpoymos, C. A. Crnagkos). 272 c.

4. Pabouast Terpans. bazoBeli ypoBenb. 11 kmacc. (aBtopsl: O. C. I'abpuensHn, C. A.
Cnankos). 176 c.

5. KonTtponeHble U nposepouHbie paboTbl. ba3osblil ypoBenb. 11 kmacc (aBropsl: O. C.
["aGpuensu u ap.). 224 c.

6. O0mas xuMusl B TeCTax, 3ajaydax, ynpaxsenusax. 11 kmacc (aBropsi: O. C. I'abpuensn, U.
I'. Octpoymos, A. I'. Beeaenckas). 304 c.

7. Xumudeckuid skcnepumeHT B mikojie. 11 kmacc (aBtoper: O. C. TI'abpuensu, U. T.
OctpoymoB). 208 c.

8. TeTpaap AJs OLIEHKM KauecTBa 3HaHHUM mo xumuu. ba3oBblil ypoBens. 11 kiacc (aBTOpHI:
O. C. T'abpuensn, A. B. Kymmosa). 112 c.

9. Xumus. ba3oBelii ypoBeHsb. 11 kitacc. DnekTpoHHas popma yueOHHUKA.

NudopmannoHHbie cpeacTsa
HNuTepHeT-pecypcebl:

1. http://www.alhimik.ru TIpencraBiensl clieAyrolue pPyOPUKH: COBETHI aOMTYpPHEHTY,
VUHUTEII0 XUMHUHU, CIPABOYHUK (OYECHBb OOJb- ImMasi MmojOopKa TaOJMIl M CIPAaBOYHBIX

MaTepuaioB), Becenas XUMHUs, HOBOCTH, OJIMMIINAJbI, KYHCTKaMepa (Macca MHTEPECHBIX
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HUCTOpUYE- CKUX CBEICHUH).
2. http://www.hij.ru/ XXypaan «XuMus 1 )KU3HbY» MOHITHO U 3a- HUMATEJIbHO PACCKa3bIBACT

000 BCEM MHTEPECHOM, YTO IPOUCXOUT B HAYKE M B MUPE, B KOTOPOM MbI )KUBEM.
3. http://chemistry—chemists.com/index.html DnexTponnslil xypHan «XUMUKUA U XUMHS»,
B KOTOPBIX IPE/ICTABICHO MHOXKECTBO OIBITOB [0 XMMHH, 3aHUMATEIbHON HH(POPMAIIUH,

HI03BOJISIONIEH YBJI€Yh YYEHHKOB SKCIIEPUMEHTAIBHON YacThIO IPEIMETA.

4. http://c-books.narod.ru BeeBo3morkHas aureparypa 1mo Xu- MUH.

5. http://www.drofa-ventana.ru M3BectHoe M31aTeIbCTBO yueO- HOM uTepaTyphl. HOBHHKH
HAY4YHO-TIOMYJIAPHBIX ¥ 3aHMMATEIbHBIX KHUT 110 XMMHH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii  IIKOJNBHBIM — MOPTaJl  CO
CCBUIKaMH Ha 00pa3oBaTeIbHbIE CAUTHI 10 XMMHH.

www.periodictable.ru CoopHuK cTaTeil 0 XUMUYECKHX 3JIEMEHTaX, HIUTFOCTPHUPOBAHHBIH

HKCIIEPUMEHTOM.
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