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IosicHuTEIBbHAA 3AIMNCKA

®denepaibHbBli  TOCYIAPCTBEHHBIM  00pa30BaTENIbHBIM  CTaHAApT  OOIIETO
oOpa3oBaHus, a Tak)Ke€ OCHOBHbIE MJIeW M TOJIOKeHUs [Iporpammbl pa3BuTUS U
dbopMHUpOBaHUS YHUBEPCATBHBIX YUEOHBIX MEUCTBHHA IJIsi CpPemHEro (TOJHOTO)
o01iero o0pa3zoBaHusi COCTABISAIOT OCHOBY IpejiaraeMoil paboueit mporpaMmai.

Ora mnporpaMma JIOTUYECKH NPOAODKAET MNPOrpaMMbl JUIsl HadajdbHOIO
OOIIIEro U OCHOBHOTO 00111er0 00pa3oBaHusl B 00JACTH Pa3BUTHUS BCEX OCHOBHBIX
BUJIOB JICSATEIBHOCTH OOy4YaeMbIX, MpeacTaBlieHHbIX B HuX. OHa cocTaBieHa ¢
y4€TOM 0COOEHHOCTEHN, KOTOPbIE OOYCIIOBIEHBI, B IEPBYIO OYEPE/b, IPEAMETHBIM
COZEpKAHUEM U NICUXOJIOTUYECKUMHU BO3PACTHBIMH 0COOEHHOCTAMH 00y4aeMbIX.

[lo3HaBarenpHasl AESATENBHOCTh MPU HM3YyYEHUU Kypca XUMHUU Ha 0a30BOM
YpPOBHE WIpaeT BEOyLIyI0 pPOJIb B PAa3BUTHH OCHOBHBIX BHJIOB Y4€OHOM
JIEATEIIBHOCTH CTApLIEKIACCHUKOB: BJIAJIETh METOJIAaMH HAYYHOTO MTO3HAHUS, ITOJTHO
Y TOYHO BBIPAXaTh CBOU MBICIIH, XapaKTEPU30BaTh, O0BACHSITH, KIACCU(PULIUPOBATH
XUMUYECKHe 00BEKThI, paboTaTh B TPYIINE, apryMEHTUPOBATH CBOIO TOUYKY 3PEHUSI,
HAXOJIUTh, UCTIOIB30BaTh PA3IMYHbIE UCTOYHUKKA MH(POPMAIIUU U MPEACTABISTH B
YCTHOM M MMMCBbMEHHOM PEYN PE3YJIBTATHI €€ aHAIN3a.

Opnna wu3 3ama4 0O0y4YeHUsST B CPEIHEH IIKOJIE — OMpeeiieHue AaabHenen
0o0pa3oBaTeibHOM TPACKTOPUM M OTBETCTBEHHOTO BBHIOOpA KU3HEHHOTO U
npodeccuoHaNbHOTO TyTH. s pemieHust 3ToN 3a1aud CTApIIECKIACCHUKH TPHU
W3YYCHUHN XUMHH JOJKHBI HCTIOJIB30BaTh MPUOOPETEHHBIN HA YPOKAaX XUMHUHU OIBIT
JEATEeIIbHOCTH B TTpodeCCHOHANBHOM cdepe 1 000 KU3HEHHOUN CUTYalluH.

CornacHO 00pa3oBaTeILHOMY CTaHIAPTY, IJIABHBIC UeIU CPeOHe20 00uiezo
00pa3o0eanusn COCTOST:
1) B mpuoOpereHWHM  3HAHWH, YMEHHMA H  CIHOCOOOB  JCSTEIHHOCTH,

CIIOCOOCTBYIOIINX (POPMUPOBAHUIO TIETOCTHOTO TIPEICTABIICHUS O MUPE;

2) B Ppa3BUTHU ONbITA Pa3HOOOPA3HOW JCATEIBHOCTH, CAaMOIO3HAHUS W

CaMOOTIpeIeIIeHus,



3) B OCO3HAaHHOM BBIOOPE HMHIUBUAYATBbHOW 00pa30BaTENLHONW TPACKTOPHU U

HpO(i)eCCI/IOHaJII)HOI‘/’I ACATCIBHOCTH.

Bonbiioil BkIaag B JOCTHXKEHHE STUX IIeNiel cpenHero ooiero oOpa3oBaHHs
BHOCUT U3yUeHUe XUMUL, KOTOPOE TIPU3BAHO 0fecneuums.
1) ¢opMupoBaHHE €CTECTBEHHO-HAYYHOW KApTHHBI MHpA, B KOTOPOW CHCTEMa

XUMMYECKHUX 3HAHUU SBJISICTCS €€ BaXKHEHIIIMM KOMIIOHCHTOM,

2) pasBuTHE VHTEJIEKTYaIbHOTO 17§ HPABCTBEHHOT'O NOTEHIMAJIA
CTapUICKIACCHUKOB, (OPMHpPOBAHME y HHUX DSKOJIOTMYECKH TIPaMOTHOTO B

y4eOHOM B mpodeccroHalbHON IeATEIbHOCTH, a TAaK)Ke B OBITY;

3) OCO3HAHHC Y CTapIICKIACCHUKOB H€06XOIII/IMOCTI/I B pa3BUTHU XHUMHH H

XUMHUYECKOUN MPOMBIIUIEHHOCTH, KaK TPOU3BOJUTEIBHON CUJIBI OOIIECTBA,

4) IIOHMMAaHHC HGO6XOI[I/IMOCTI/I 0e30macHOro 06pameHI/151 C BCIICCTBAMH H

mMarcpuajiaMu, UCITIOJIb3YCMBIMH B HpO(bGCCHOHaHBHOﬁ 151 HOBCCI[HCBHOfI KHU3HHU.

Llensamu uzyuenus xumuu ¢ cpeoneii wiKoje A6aAI0Mca.

1) BuIeHWE W MOHMMAHUE 3HAYUMOCTH XMMUYCCKUX 3HAHUU I KaXJIOTO UYJICHA
COLIMyMa; yYMEHHE OLIEHWBaTh pa3inuHble (DAaKThbl W SIBICHUS, CBSI3aHHBIE C
XUMUYECKHUMH OOBEKTAMH U MPOLECCAMH HA OCHOBE OOBEKTHBHBIX KPUTEPUEB
U ONpelelEHHON CHUCTEMBI IIEHHOCTEH, (opMynupoBaTb M OOOCHOBBIBATH

COOCTBEHHOE MHEHUE U YOCXKICHUE;

2) MOHMMaHHE POJIU XUMHH B COBPEMEHHOMN €CTECTBCHHO-HAYYHON KapTHHE MHpa
U UCMOJIb30BAHNE XUMHUUECKUX 3HAHUN I 0ObICHEHUSI 00BEKTOB U MPOLIECCOB
OKpYy’Karollle IEeUCTBUTEIBHOCTH — IIPUPOAHOU, COLUMAIBHOM, KYJIBTYPHOW,

TEXHUYECKOU CPEJIbI;

3) (dhopMupoBaHUE y CTApPIICKIACCHUKOB NPH M3YYCHHH XUMHUHU OIBITA MO3HAHUS U
CaMOIIO3HAHUSI C T[OMONIBI0 KJIFOUEBBIX KOMIIETEHTHOCTEH  (KIIIOYEBBIX
HaBBIKOB), KOTOPHIC MMEIOT YHUBEPCAJIbHOE 3HAYCHHE I PA3JIUYHBIX BUIOB

NEeATEeTLHOCTH, — TIOWCKA, aHanmu3a U o0paboTKH WH(POPMAIIUU, N3TOTOBJICHUE



UH(POPMAIIMOHHOTO TPOAYKTA M €ro Mpe3eHTAlH, MPUHATHS pEeIIeHuH, |,
KOMMYHUKAaTUBHBIX HAaBBIKOB, 0€30MacHOro OOpallleHUs C BELECTBaMH,
MarepuaiaMd M TpoIleccaMd B TMOBCEIHEBHOW JKM3HM U TMpPOo(decCHOHAIbHON

ACATCIBHOCTH.

MeToauuyeckue 0COOEHHOCTH Kypca

Conep:xxanue Kypca peanusyercss u3 pacu€ta 1 4 B Hemento. DTOT JIUMUT
BpEMEHHU U 00YCIIaBIMBAET PsJi METOANUYECKUX OCOOCHHOCTEHN Kypca.

N3ydyenne xumuu Ha 0a30BOM YpPOBHE alpuopd HE  TOTOBUT
cTapueknacCHUKoB K caade EI'D mo xumuu. [loatomy B mocTpoeHnu Kypca
UCIIOJIb30BAaH  AHMPONOUECHMPUUECKUIl NOO0X00, TIpU KOTOPOM OOydeHue
IpPEIMETY MPOUCXOJUT Ha OCHOBE Yy4€Ta HUX HWHTEPECOB, CKIOHHOCTEH U
O0COOEHHOCTEM, BMECTO XeMUOUEHMPUUECKO20 NOOX00d, TIPU KOTOPOM 00ydeHUE
XUMHUH CTPOUTCS HA OCHOBE IPUHLUIIOB U METOJIOB ITO3HAHUS CAMOW XUMUM.

Huskas MoTuBauusg M3y4e€HHUS] XUMUHU  OOJIBIIMHCTBOM  yYaIlUXCS
TYMaHUTAapHBIX, (U3MKO-MAaTEMaTHUYECKUX KJIACCOB M INKOJ OOycloBiIEeHa €€
CTaTyCOM Kak HeNpo(pWIbHON IUCUMIUIUHBL. [l03TOMY C LEIbIO TMOBBIILICHUS
UHTEpeca K XUMHUU Yy TaKUX CTaplIEKIaCCHUKOB MPEAYCMOTPEHO YCHJIEHUE
IPUKIAAHOTO Xapakmepa COIEpXKAaHWS W I03HABAaTEIbHOW NEATEIBHOCTH IpU
0oOy4eHHH JAHHOTO Kypca, T. €. CBA3M XMMHUHU C IMOBCETHEBHOM JKU3HBIO YEJIOBEKA.
Tax, B Kypce OpraHn4eckol XuMuM Ha 0a30BOM YPOBHE Ipeajaraercs U3yueHue
paznena «OpraHuueckass XUMUS W OOIIECTBO», KOTOPBIA  3HAKOMMT
CTapIlIEKIIACCHUKOB C OCHOBaMH OMOTEXHOJOTUU M XMMHUHU TOJMMEPOB. A B Kypce
o0mieil XuMuu B paszziesie «XUMHUsI U COBPEMEHHOE OOIIECTBO» PAacCMaTPUBACTCS
TeMa «XUMHUYECKas TPaMOTHOCTb, KaK KOMIIOHEHT OOILEl KyJIbTYPhl YEIOBEKa,
bopmupyeTCcsl yBaK€HHUE K MHCTPYKLMSIM IO 3KCIUTyaTallMu ObITOBBIX MPUOOPOB U
IpenaparoB, a C LEIbI0 MPAaBWIBHOIO YXOJa 3a TPUKOTAXHBIMHU H3IEIUSIMU
(UMCTKOM, CTUPKOM, CYIIKOH, YTHOKKOM ), — YMEHHUE YATATh UX STUKETKH.

VY4eOHbIil MaTepuan Kypca XMMUH Ha 0a30BOM YPOBHE HU3JI0KEH HE B CYXOM

nunakTuieckoM Qopmare, a gpopmame cobecedosanus c oOydarOMIMMCS  HA



OCHOBE pEalu3alMi MEXIIPEIMETHBIX CBSI3€M C MHPOBOM XYyJOKECTBEHHOM
KYJIbTYPOH, JIATEPATYPOU, JINTEPATYPOU, HCTOPUEM.

Ycunenne TymMaHUTapu3aldd B OOyYeHMHM XMMUM B KJaccaXx M IIKOJax
TYMaHUTapPHOTO MPOQPHIIA IPOBOAUTCS C TOMOIIBIO METOAOB, MPUEMOB U CPEACTB,
IIPUMEHSAEMBIX IIPH M3YYECHHHM T'yMaHUTapHbIX IucUuIIvMH. Hanpumep, xopommuii
pe3yapTaT Kak JJIsl MHOCTPAHHOTO SI3BIKA, TaK U JUIL XUMHUH, TAET UCIOJb30BAHUE
XUMHUYECKOTO MaTepHajla Ha COOTBETCTBYIOIIEM S3BIKE YYalIUMHUCSA ULIKOJI U
KJIACCOB C YINIYOJIEHHBIM HM3yYE€HUEM HHOCTpAaHHOro s3bika. Emé Oonbuumit
addext st 060UX NMpeaMeToB OyAET JOCTUTHYT, €CJIM K MOJ00PY XUMHYECKOIO
MaTepuala Ha MHOCTPAaHHOM SI3bIKE IPUBIIECKAKOTCA U CaMU y4dalllhecs, KOTOpbIE
HaxXoJAT W MPEICTaBISAIOT HMH(POpPMALUI0O O pa3BUTUM XHUMHYECKOM HAyKH U
IIPOMBIIJICHHOCTH B CTPaHaX M3y4aeMOTO SI3bIKA U O POJU YUEHBIX-XUMHUKOB ITHX
CTpaH MNpU MOATOTOBKE COOOLICHWM W MpPE3eHTAluu MO0 33JaHUsIM PYOPUKH
«Mcnonp3yiTe MOMOJHUTENbHYI0 MH(OPMAIMIO U BBIpA3UTE MHEHHE». B cBoro
ouyepeqb, 3TO TO3BOJSET pa3BUBATh HMX HMHPOPMALMOHHO-KOMMYHUKATUBHYIO
KOMIIETEHTHOCTb.

B knaccax ¢u3MKo-MaTeMaTUYECKOTO MPOQPUIs TEMbI, CBA3aHHbIE C (PU3UKON
M3Yy4aroTCsA Ha OCHOBE aKTUBHBIX (popm (Oecen, AMCITYTOB, YPOKOB-KOH(PEPEHIIHI),
YTO TIO3BOJISIET 3HAYUTEIBHO YBEJIMYUTH JIOJK CAMOCTOSITENbHOU pabOThI
yuanuxcd. Tak, Harpumep, paccMaTpuBaeTcs yuyeOHbIH MaTepuai MO CTPOEHUIO
aToMa M BEIECTBA, HEKOTOPBHIM acHeKkTaM (PU3NYECKOW U KOJUIOMAHOW XHMHUH,
ra3oBbIM 3aKOHaM. TakKoW MHTETPaTHBHBIM MOAXOJ K OOYYEHUI0O XHMHUHM Ha
0a30BOM ypOBHE W MO3BOJIAET (POPMHUPOBATH IIEJIOCTHYIO €CTECTBEHHO-HAYUHYIO
KapTUHY MHPA.

Xumuueckuii IKcnepumenm u pacuémuvie 3a0adyu no gopmyram u
ypaenenuam B Kypce 0a30BOro ypOBHS H3-3a HEOOJIBLIOTO JIHUMHTAa BPEMEHH
WCIIOJIB3YIOTCSI HECKOJIBKO MHAY€E, YEM B OCHOBHOM ILIKOJIE M IPU U3YYEHUH XUMUU
Ha yriyOJIE€HHOM ypOBHE.

VYBenu4eH yaenabHbIM BEC TEMOHCTPALIMOHHOIO JKCIIEPUMEHTA U YMEHBIIEH —

nabopaTopHOro ydeHudeckoro. Iloaromy pekoMeHayeM TMpu  BbITOJIHEHUH



JEMOHCTPAlMOHHOI'O 3KCIIEPUMEHTA IIMPOKO IPHUBJIEKATh y4alllMXCsl B KAa4ECTBE
aCCUCTEHTOB yuuTens. Kpome 3Toro, ¢ 1ejbl0 3KOHOMUM BPEMEHU U YCUIICHHS
HATJSAHOCTH Ha YpPOKaX XMMHHU IpeAaraeTcsi UCIoIb30BaHue BUACO()PArMEeHTOB
U BUJEOMATEPHUATIOB, & TAKKE KOJUIEKLIMM, IMOATOTOBICHHBIX K KaXJIOMY YPOKY
XMMHH Ha OCHOBE PUCYHKOB-KOJIJIAXKEW U3 YUEOHUKOB.

YroObl peann3oBaTh B3aMMOCBA3b Ka4€CTBEHHOW M KOJIMYECTBEHHOW CTOPOH
U3y4aeMbIX XMMHUYECKHX OOBEKTOB, — BEILLECTB U PEAKLMN, — pacyETHBIC 3a]auu
no ¢opMylaM M ypaBHEHHUSM, HEOOXOJHMMO TakKK€ YBEIMUYUTh YACIbHBIM Bec
caMOCTOSITeIbHOM paboThl  ywamuxcsa. C 3TOM 1enbl0 pacu€THhIE 3ajlay,
OpUBEIEHHBIE B KOHIE KaXJIoro maparpaga Y4eOHMKOB, OLICHUBAIOTCS U
KOMMEHTUPYIOTCS YYHMTEJNEM HA NPOTSHKEHMM 3—5 MHHYT B HAdalle KaKIOTO
ypOKa.

Packpvimue cea3u u3yuaemozo mMamepuana c oyoyweit
npogeccuonanvHoil  0eameabHOCmbl0  6bINYCKHUKA  CPEOHell  WIKOJlbl
CnocoOcmeyem yCuieHu0 MOmueayuu Y4auiuxca K u3y4eHuio Henpo@uibHou
oucyunaunpl. ITO0  MOXET  ObITb  JOCTUTHYTO  4Yepe3  BBINOJHEHHE
CTapllEKJIIaCCHUKaMu 3afaHuil ¢ obuieil remarukoil «lloaroroBbre cooOuieHue o
TOM, KaK CBSI3aHbI CBEJICHUSI KOHKPETHOUW TeMbI ¢ BbIOpaHHOM BamMu BY3oMm unu ¢
Oyayuieit mpodecCuOHATBHON IeATeIbHOCTHIOY.

bonpuiyro ponbs B MHTErpalli¥ 3HAHUK CTapIICKIACCHUKOB IO XMMHH M
IPYTUM MpEAMETAM WIPAT puaocogpckue kamezopuu u 3aKOHbl, HATIPUMED,
3aKOHBI IIEPEX0/1a KOJIMYECTBEHHBIX OTHOIIEHWN B KA4E€CTBECHHbBIC, €IMHCTBA U
O0pbOBI MPOTUBOMOJIOKHOCTEN MM KaTETOPUSl «OTHOCUTEIBHOCTH MCTUHBD». Tak,
B XOJI€ IMCKYCCUU O CYTH MEPUOJINYECKOTO 3aKOHA YUYalllUeCs TPUXOIAT K BBIBOAY
O MPUYUHHO-CIIEACTBEHHOW CBSI3M MU3MEHEHUN CBOMCTB AJIEMEHTOB U 00pa3yeMbIX
MMM BEILECTB OT 3apsOB M3 AaTOMHBIX SAEP WM O JBOWCTBEHHOM I10JIOKECHHUH
BOZOpO/a B Tmepuoauyeckor cucrteme. llpu paccmorpeHun Kiaccudukanuu
XUMHYECKUX JJIEMEHTOB M 00pa3yeMbIX HUMH MPOCTBIX BEUIECTB (METaUIbl H
HEMETaJUTbl) U COCTUHEHNUN (OKCHIBI ¥ TUAPOKCHIIBI) HA OCHOBE OTHOCHTEIBHOCTH

HNCTHUHHOCTHU 06yt1a10nmec;1 OCO3HAHHO PAaCCMATPUBAIOT 0a30BbIC TTOHATHS Kypca.



CTPOCHHUE aTOMAa U BUAbl XUMUUYECKUX CBSI3€H, TUIBI KPUCTAINIMUECKUX PEUIETOK U
bu3nuecKkue cBOCTBa BEUIECTB, aM()OTEPHOCTb.

OnuH yac B HEJENO, OTBEAECHHBIM HA HW3Y4YEHHUE Kypca, MpeArnoJiaract
IIMPOKOE  HUCIIOJIb30BAHUE  JIEKUUOHHO-CEMUHAPCKOU  hopmbl  npoGedeHus
YueoHvIx 3anamuii. IT0 TO3BOJISIET CTAPIICKIACCHUKAM HE TOJBKO 3((HEKTUBHO
yCBaMBaTh COJECP)KaHUE Kypca, HO U TOTOBUT WX K MPOJOJDKEHUIO 00pa3oBaHUS B

BBICIICH 1IKOJIE, I Takas Gpopma npeodianaer.

O01mas xapakTepucTHKA Kypca

OcoOeHHOCTH  COAEpKaHWSI W METOAMYECKOTO TOCTPOCHHSI  Kypca
chopmupoBanbl Ha ocHoBe PI'OC COO.

1. ConeprkaHre Kypca BBICTPOEHO JIOTHYHO M JOCTYITHO B COOTBETCTBHU C
CHUCTEMHO-ICATEILHOCTHBIM TOAXO0IOM Ha OCHOBE UEPAPXUHU YUECOHBIX TIPOOIEM

2. B 10-om knacce CTaplICKIACCHUKU 3HAKOMSTCS C OOTaThiM MHPOM
OpraHUYECKUX BEIIECTB Ha OCHOBE pealln3allii UICH B3aMMOCBSI3H XUMHUYCCKOTO
CTPOCHHUSI ITUX BEIIECTB C MX CBOMCTBAMHU U MTPUMEHEHUEM

3. Conmepxanme Kypca oOmied xumum B 11-oM Kjacce CIOCOOCTBYET
(GOpMHUPOBAHUIO €AMHOM XUMHUYECKON KapTUHBI MHUpPA y BBITYCKHUKOB CpEIHEU
IIKOJBI TYTEM PACCMOTPEHUS OOIIMX I HEOPTaHMYECKOW M OpraHuYeCKOM
XUMUH TIOHATHH, 3aKOHOB U TEOPHH.

4. VIzyuenue Kypca IPOBOAMUTCS HAa OCHOBE COUYETAHUS TEOPHH M MPAKTHKU
poOIeMHOTO 00yYEHHUSI U TTOIaYl MaTepraia B JIOTHKE HAYYHOTO MTO3HAHUS.

5. TeopeTnueckue MTOJIOXKCHUS Kypca IITUPOKO TIOJIKPCTIIICHBI
JEMOHCTPAIIMOHHBIMU ~ XMUMHYECKMMU  JKCIIEPUMEHTaMH,  J1abOopaTopHBIMU
OTIBITAMHU Y TIPAKTUICCKUMH pPabOTaMH.

6. Peanmusyercs wHTETrpanus comepkaHUs Kypca ¢ IpeIMEeTaMH HE TOJBKO
€CTECTBEHHO-HAYYHOTO, HO M TYMAaHUTAPHOTO ITUKJIOB.

7.  JlocTmxeHWI0 MNpeAMETHBIX, METAlpPEAMETHBIX U  JMYHOCTHBIE

pE3yJIbTaTOB CIOCOOCTBYET CUCTEMa 3aJaHuil B opmare peQiaeKcHu: MpOBEphTe



CBOM 3HAHUS, NPUMEHUTE CBOM 3HAHUS, WCHIOJB3YWUTE JOMOJHUTEIBbHYIO
UH(OPMAIIUIO U BBIPA3UTE MHEHUE.

8. PackpbiBaeTcsi poiib POCCUUCKMX YYEHBIX B CTAHOBJIECHUH MHUPOBOU
XUMHUYECKOM HAyKH, YTO CHOCOOCTBYEeT BOCIHUTAHUIO NaTpUOTH3MA U
HAIMOHATBHOW CaMOUIEHTU(UKAITIH.

9. Kypc peammsyerT cBsI3b Y4eOHOW MAWCIMIUIMHBI C JKU3HBIO, YTO
CIIOCOOCTBYET YCHUJICHHIO MOTHBAIIMU YYAIIUXCS K H3YYEHHUIO HENpOoQUILHOM
XUMUU 4Yepe3 PpAaCKpbITUE CBSI3M MW3y4aeMoro wmarepuaia ¢  Oyayiien
o0OpazoBaresibHOM TpaeKTopueH u npodeccuoHaNTbHON IeATeIbHOCTH.

10. B kypce mpenacTaBieHbl COBPEMEHHBIC HAIPABICHUS Pa3BUTHS
XUMHUYECKOU HAyKU U TEXHOJIOTHUHU.

11. B kypce Halum OTpak€HUEe OCHOBHBIE COAEPKATEIbHbBIC IMHUU:

o «Bewecmeo» — 3HaHHUS O COCTaBe, CTPOCHHMM, CBOMCTBaxX ((U3HUECKUX,
XUMHUYECKUX M OHOJOTUYECKUX), HAXOXKJCHUM B TMPUPOJIE U MOTyYCHUH

BOKHCHIIINX XMMHUUCCKUX BCILICCTB,

o «Xumuueckasa peakyus» — 3HAHUS O NPOLECCAX, B KOTOPBIX IPOSBISIOTCS
XUMUYECKHE CBOMCTBAa BEIIECTB, YCIOBUAX HMX NPOTEKaHUS U crocobax

YIIPaBJICHUS UMU;

L «Hpmueueuue eeuiecme» — 3HAHHUA B3aWMMOCBA3H CBOMCTB XHMHYECKHUX
BCIICCTB, HauoOoee HCIIOJIB3YCMbBIX B 6BITy, IMPOMBIIIJICHHOCTH, CCJIbCKOM

XOSHﬁCTBC, 3APpaBOOXpPaHCHUHU U Ha TPAHCIIOPTE;

o «HA3biKk Xumuw» — CHCTEMA 3HAHUM O BAXHEUIIUX NOHATUAX XUMHUH U
XUMUYECKOM HOMEHKIJIAType€ HEOPraHWYeCKMX W OpPraHWYeCKUX BEIECTB
(MIOITAK u TpuBHanbHOM); BIAJCHUE XUMHUYECKOM CHMBOJIMKOW M €€
OTpa’keHHWEM Ha MHUChbMEe, —XMMUYECKUMHU 3HaKaMU (CUMBOJamMH), (OpMYysbl U
ypaBHEHUS, a TaKXke MpaBuia MepeBofa MHGOpPMAIMU C POJIHOTO f3bIKa Ha

SA3BIK XUMHUH U O6paTHO.

MecTo npeamera B y4eOHOM ILJIaHE



Kypc xumum B cpenHer mkone mnpenycMarpuBaercs @DenepaibHbIM
rOCYIapCTBEHHBIM  00pa30BaTelbHbIM CTAHJAPTOM KaK COCTaBHas 4acTh
npeaMeTHOM o0nacTh « ECTeCTBEHHO-HAYYHBIE PEAMETHD».

XuMHUs BKJIIOYEHA B paszznen 0a3ucHOro y4eOHOro IUIaHa CPEAHEH IIKOJIBI
«Copnepxanue, QopMHpyeMOE€ ydYacTHUKaMU 0O0pa30BaTeIbHOIO IPOLECcCay,
MOATOMY OOydYaromuecss MOTYyT BBIOpaTh XMMHIO Kak Ha 0a30BOM, TaKk W Ha
yoIyOnéHHOM  YpOBHE WM €, B KaueCTBE aJbTepHATUBBI  BBIOpATh
MHTEIpUPOBaHHBIN Kypc «EcTecTBO3HAHUEY.

B 0OasucHom y4yeOHOM 1IaHe o0OIE00pa30BaTENbHBIX OpraHU3ALMMA
U3y4YEHHE XMMHH NPOBOAUTCA M3 pacuéra 1 yac B Hexemo (70 gacoB 3a 1Ba roga
oOydeHMs1), B COOTBETCTBMM C KOTOpPbIM WU pa3zpaboTaHa maHHas padouas

porpamMma no XMMuu JJid CPEAHEro 00111ero 0opa3oBanust Ha 0a30BOM YpOBHE.

.JII/I‘IHOCTHBIE, METANPECAMETHBIC H MMPECAMETHDBIC PE3YJIbTATHI

0CBOCHHSA KypcCa
OOyueHue XUMUU B CpeqHEH Iikoje Ha 0a30BOM ypOBHE MO JAAHHOMY Kypcy
CHOCOOCTBYET  JOCTHMKEHUIO  OOYyYAIOIMIMMUCS  CIEAYIOIIUX  JUYHOCHIHBIX
pe3ybmamoe:.
1) yyBcTBa TOPAOCTM 3a POCCHUHCKYI0O XUMHUYECKYH0 HAayKy U OCO3HaHUE

POCCUHCKON Tpa)XTaHCKOW HUIEHTUYHOCTH — 8 YEeHHOCMHO-OPUEHMAYUOHHOU

cepe;,

2) 0co3HaBaTh HEOOXOAMMOCTH CBOCH IMO3HABATEIILHOW JCATEILHOCTH M YMEHHE
VOPaBIATh €10, TOTOBHOCTb U CIIOCOOHOCTh K C€aMOOOpa30BaHHMIO Ha
MIPOTSHKECHUU BCEH YKU3HH, TTOHMMAaHKE BAXKHOCTH HEIPEPHIBHOTO 0Opa30BaHUS
Kak (hakTopy ycmenrHo mpodeCCHOHATBFHON W 0OIIEeCTBEHHOU NESITEIbHOCTH;

— 6 no3HasamebHol (KOTHUTUBHOM, MHTEIUICKTYaJIbHOW) cghepe

3) TOTOBHOCT, K OCO3HAHHOMY BBIOOpDY JaibHeiIIed 00pa3oBaTelbHON

TpaekTopuu uiu chepbl NpodecCHOHATBHON NEATEIBHOCTH — 6 MpPy00sol

cepe;



4)

HENPUATHE BPEIHBIX TNPUBBIYEK (KYpeHHs, YNOTPEOICHUS aJKoTois M|
HapKOTHKOB) Ha OCHOBE 3HAHUI O TOKCHMYECKOM M HApKOTHYECKOM JCHCTBUU

BEIIECTB — 8 cghepe 300posbechepedicenus u 6e30nacho2o 0bpasa HeusHu,

Memanpeomemuvimu pesyibmamamu OCBOCHHS BBIITYCKHUKAMU CpeIHen

IOTKOJIBI KypCa XMMHHU ABJIAKOTCA:

1)

2)

3)

4)

UCNONb306aHUe OCHOBHBIX METOJIOB TO3HAHUA (ONpe[eiIeHue HCTOYHUKOB
y4eOHOM M HaydyHOH MH(pOpMaIiK, MoJydeHUe dTor nHdopmalu, e€ aHaau3, u
YMO3aKJIIOYEHUsI HA  €ro  OCHOBE, H3IOTOBICHHME W  IIPE3EHTALUs
MH(POPMAITMOHHOTO MPOJIYKTa; MPOBEACHUE SKCIEPUMEHTAa, B TOM YHUCJIE U B
IIPOLIECCE MCCIENOBATEIBCKON JIEATEIBHOCTH, MOJEIMPOBAHUE HN3y4aeMBbIX
00BbEKTOB, HAONIONCHNE 32 HUMH, UX U3MEpeHHe, (UKCAIHs Pe3yIbTaTOB) H UX
npumeHenue IS TOHAMAHUS  PA3IMYHBIX  CTOPOH  OKpPYKarolleu

JICHCTBUTEIBLHOCTH;

gladeHue OCHOBHBIMH HMHTEIUICKTYyalbHBIMU ONepanusMu (aHaiu3 U CHHTE3,
CpaBHEHHUE M cUcTemMaTrh3anusi, o000IIEeHNe U KOHKPETU3alus, KilacCupukanus
U IIOMCK  AaHAJIOTOB, BBIABICHUE  IPUYUHHO-CIEICTBEHHBIX  CBA3€El,

(bopMyITUpOBKa TUTIOTE3, MX POBEPKa U (POPMYITHPOBKA BHIBOIOB);

nosnanue OOBEKTOB OKpYyXKaromero Mupa B INIAHC BOCXOXIACHUA OT

a0CTPaKTHOTO K KOHKPETHOMY (OT OOIIEero 4epe3 4aCTHOE K SAMHHYHOMY);

CNnocooOHOCmb BbIABUI'aTh MJACU WM HAXOOUTb CPCACTBA, HGO6XOI[I/IMLIC L UX

JTOCTHIKEHUS

5) ymenue HopMymupoBaTh LEIH M ONPEACIATH 3a7a4d B CBOSH MO3HABATEIILHON

6)

JEATEIIbHOCTH, OMPEAeNISITh CPEACTBA MJIs JOCTHXKCHHUS IEeNe W PpelIeHUs

3aj1ad4;

onpedensimvb  pazHOOOpa3HbIE  MCTOYHUKH  TIONY4YEHUS]  HEOOXOAMMOi
XUMUYECKOW HH(POPMAITUH, YCTAHOBICEHUE COOTBETCTBUS CONEPKaHUS U (hOPMBI

Mpe/CcTaBIeHUs UHPOPMAIMOHHOTO MPOYKTa aydAUTOPUU;



7)

8)

9)

YMeHue TIPOTyKTUBHO OOIIATHCS ¥ B3aMMOJICHCTBOBAThH B TIPOIIECCE COBMECTHOM
JEATEIIbHOCTA, Y4YUTBHIBATh MO3ULHUM JPYTUX YYACTHUKOB JEATEIIBHOCTH,

3¢ dHeKTUBHO pa3penmaTh KOH(DIUKTHI;

20MOBHOCMb K KOMMYHUKAIMU (MIPEACTABIATh PE3yIbTaTbl COOCTBEHHOM
MO3HABATEILHON  NESITENBHOCTH, CIBIIIATH W CIyIlIaThb  OIIOHEHTOB,

KOPPEKTUPOBATH COOCTBEHHYIO MO3UIHUIO);

VMeHue WCIOJIb30BaTh CPEACTBA HH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
texHonorut (nanee — WKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 33/1a4 C COOJIIOEHUEM TPEeOOBAHUN 3PrOHOMMKH, TEXHHUKH
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHN, MPABOBBIX U 3THUYECKUX HOPM,

HOPM MH(OPMAITMOHHON O€3011aCHOCTH;

10) 6radenue S3BIKOBBIMH CPEJCTBAMH, B TOM YHCIE M S3BIKOM XHUMHH —

YMCHHUC ACHO, JOTHUYHO W TOYHO H3JIaraTb CBOIO TOYKY 3pPCHUs, HMCIIOJIB30BATH
AJICKBATHLIC S3BIKOBLIC CPCACTBA, B TOM YHUCJIC W CHUMBOJIBHLIC (XI/IMI/I‘ICCKI/IG

3HaKH, GOPMYJIBI U YPABHEHUS).

Ilpeomemnvimu pezynomamamu W3y4eHUss XMMHM Ha 0a30BOM YpOBHE Ha

CTYIIEHH CPEIHETO 00Iero 00pa30BaHMUs SIBISIFOTCS CJCAYIONINUE PE3YAbTATHI.

1.

B no3naBaresbHoIl cdepe:

snanue (nonumarnue) TEPMUHOB, OCHOBHBIX 3aKOHOB M Ba)KHEHIIHX TEOPHUI

Kypca OpraHMYecKor U o0Ieil XUMHH;

YMeHue HAOIONAaTh, OMUCHIBATh, (PUKCUPOBATh PE3YABTATHl M JIEJaTh BBIBOIBI
Ha  OCHOBE  JIEMOHCTPAIMOHHBIX W  CaAMOCTOSITEIbHO  MPOBEAEHHBIX
HKCIIEPUMEHTOB, HMCHOJB3Yys ISl 3TOrO POJHOM (PYCCKHI WJIM HMHOW) SI3BIK U

SA3BIK XUMHUH,

YyMmeHue KJ'IaCCI/I(I)I/IHI/IpOBaTB XUMHUYCCKHUEC JJICMCHTBI, IIPOCTBIC BCIICCTBA,

HCOPraHNYCCKUEC U OPraHu4YCCKUEC COCAMHCHUS, XUMHNYCCKHE ITPOIICCCHI,



4. ymeHnue XapaKTepH30BaTh OOIIME CBOWCTBA, IOJY4YEHHE U MPUMEHEHHE
U3YyUEHHBIX KJIAaCChl HEOPraHWYECKUX U OpPraHMYeCKUX BEIIECTB U HX

BOKHEUIINX MPEACTABUTENEH;

5. onucvieams KOHKPCTHBIC XHMHUYCCKUC PCAKIMUHU, YCIOBUA HX IIPOBCIACHUA U

YHPAaBJICHUA XUMHUYCCKUMH ITPOLUCCCaAMU,

6. ymeHue IpoBOAUTD CaMOCTOSITCIIbHbIA XUMHUYECKUM 9KCIICPUMCHT H Ha6JIIOI[aTI)
I[GMOHCTpaL[I/IOHHBIfl OKCIICPHUMCHT, (1)I/IKCI/IpOBaTB pE3yibTarbl U ACJIaTh BBIBOABI

M 3aKJIFOUYCHUS 110 PE3YJIbTaTaM,

1. NPOCHO3UpPOBANlb CBOMCTBA HCU3YUYCHHBLIX BCIONCCTB II0 AdHAJOrMku CO

CBOMCTBaMH HN3Y4YCHHBIX Ha OCHOBC 3HAHNA XUMHUYCCKUX 3aKOHOMepHOCTGI>'I;

8. onpedensamvb MCTOYHUKN XUMHUYECKON WHGOpPMAINH, TOIy4YaTh €€, MPOBOIUTH

aHaJIN3, U3roraBJINBaTb I/IH(l)OpMaI_[I/IOHHHﬁ IIPOAYKT U IIPCACTABILITH €TI0,

9. ymemv  nonvzosamuvca  00s3aTENBHBIMM  CIPABOYHBIMU  MaTepHUajlaMu:
[Tepuonuueckoit cucremort xuMuueckux 3aeMeHToB 1. . Menneneesa, Tabmuieit
pPacTBOPUMOCTH, JJNEKTPOXMMHUYECKUM PSAIOM HANPSIKEHUH METAIOB, PSIAOM
AIIEKTPOOTPULIATENBHOCTH — JUISI XapaKTEPUCTUKU CTPOEHUS, COCTaBa U CBOMCTB
aTOMOB XMMHUYECKUX 31eMeHTOB |—IV nepronoB u 00pa3oBaHHBIX UMH IPOCTHIX U

CJIOXKHBIX BCIICCTB,

10. ycmanoenenue  3aBUCUMOCTA  CBOWCTB M NPUMEHEHUS  Ba)KHEHIIUX
OPTraHWYECKUX COCIMHEHUNM OT HX XMMHYECKOIO CTPOEHHs, B TOM YHCIE U
OOYCJIOBJICHHBIX XapaKTepOM 3TOTO CTpOeHUs (MpeAesbHbIM WA HENpeneIbHbIM)

U HaTM9ueM (PyHKIIMOHAJBLHBIX TPYIII;
11. mooenuposanue MOJIEKYy1 HEOPTaHUUECKUX U OPTaHUYECKUX BEILIECTB;

12. nonumarue XUMUYECKOW KapTHHBI MUPA KaK HEOTHEMJIEMON YaCTH I1IE€JIOCTHOM

HAyYHOU KapTHUHBI MUDPA.



I[I. B umeHHOCTHO-OpMeHTAUMOHHOH cdepe — dopMupoBaHrEe COOCTBEHHOU
MO3ULIMU TIPU OLIEHKE MOCIEACTBUHN I OKPYXAIOWEH Cpelbl AesITeIbHOCTU
YEeJIOBEKa, CBS3aHHOW C TIPOM3BOACTBOM U TEPEePaOOTKON XUMHUYECKHUX

IIPOIYKTOB;

[1l. B TpynoBoii chepe — nposedenue XUMUUECKOTO IKCIIEPUMEHTA; pa3eumiie
HaBBIKOB  Y4eOHOH,  IPOEKTHO-UCCIENOBAaTEIbCKOM U TBOPUECKOM

ACATCIIbHOCTH IIPU BBIITOJIHCHUY MHAWBUAYAJIBHOI'O ITPOCKTA 110 XUMUU,

IVV. B cdepe 310poBoro odpasza Ku3HU — coOn00eHue TpaBuil OE30M1aCHOTO
oOpalleHusl ¢ BEIICCTBAMHU, MaTepuallaMy; OKa3aHUE IICPBOM ITOMOIIM IPHU
OTpaBJICHUAX, OKOTaX W TpaBMaX, MOJIYYCHHBIX B pe3yJIbTare HapyIICHUs
IIpaBUJI TEXHUKU OS30IaCHOCTH MPHU padOTe ¢ BEIICCTBAMHU M JJA0OPATOPHBIM

000pyIOBaHUEM.

Conep:xkanue kypca 10—11 knaccoB. ba3oBblii ypoBeHb

ConmepxaHue Kypca XapaKTepU3yeTCs LIEJIOCTHOCTBIO M CHUCTEMHOCTBIO
y4eOHOro MpeaMeTa, Ha OCBOEHUE KOTOPOTO OTBEACHO KECTKO JTUMUTUPOBAHHOE
ydeOHOe BpeMs.

[TepBast wacTh kypca (10 kiacc) mocpsiieHa OpraHuYeCKUM COSTMHEHUSIM, a
BTopas (11 kiacc) — oOmiel XUMHH.

CTpykTypupOoBaHUE Kypca OpPraHHYEeCKOM XUMHH OIpeNessieTcs HICSIMU
TEOpUH pa3BHUBAlOLIEro o0yueHus: DiabkoHrHa U B. B. JlaBbI10Ba U CTaBUT LENbIO
pa3BUTHE Yy4YallUXCAd HENPOPMIbHBIX MO OTHOIIEHHWI0O K XHWMHUU KJIACCOB
cpeacTBaMu yueOHoU AuciuIuinHbl. [lo3ToMy BHauajge paccMaTpHUBAIOTCS KpaTKue
TEOPETUYECKUE CBEICHHUS O CTPOEHUHM, KiIaccuPuKauum ¢ crnocodax
dbopMuUpOBaHUS Ha3BaHUH OPraHUYECKHX COCIMHEHUH, 00 O0COOCHHOCTAX
MPOTEKAHUS] OPraHUYECKUX PEaKIMil B CPABHEHUU C HU3YYEHHBIMHM B OCHOBHOM

MIKOJIC THIIaMH XHMMHYCCKHUX peaKHI/Iﬁ C y4aCTUECM HCOPTraHHUYCCKUX BCIICCTB. Ha



HauaJlbHOM JTale€ pacKphIBAIOTCA MPHUYMHBI MHOTrooOpas3usi OpraHUYEeCKHX
COE€JIMHEHUMH.

Jlanee paccmarpuBarOTCs OCHOBHBIE KJIACCHI OPraHUYECKUX COCAUHEHUU —
YIJIEBOJOPOZIOB (AJIKAHOB, AJIKEHOB, JHEHOB, AJIKWHOB, apEHOB) U MX HNPHPOIHBIX
UCTOYHUKOB (NMPUPOAHOTO Tra3a, He(PTHM W KaMEHHOro yIif). OTO MO3BOJISAET
3aKPEINNUTh OCHOBHBIE IOJIOKEHHSI TEOPUU XMMHYECKOTO CTPOEHUS OPTaHUYECKHUX
coenquuenui A. M. bytieposa.

3areM CBEIEHUS O 3aBUCUMOCTHU CBOMCTB OPTaHUYECKUX COEIMHEHHM OT UX
CTPOECHUSI PA3BUBAIOTCS IIPU PACCMOTPEHUM KJIACCOB KHUCIOPOACOAECPKALINX
COECUHEHUH (CIMPTOB, (eHOa, albJETHI0B, KapOOHOBBIX KHUCIOT, CIOXHBIX
3(QUpPOB, KMUPOB U YIVIEBOJOB) U A30TCOAEPKAIIMX OPTraHUYECKHX COCAMHEHUI
(aMUHOB, aMHMHOKHUCIIOT, OEJIKOB U HYKJICMHOBBIX KHUCJIOT).

Wnero nenenonaranys, T. €. OTBETa Ha BOIIPOC O POJIM OPraHUYECKOW XUMUHU
B JKA3HU COBPEMEHHOTO0 OOLIECTBA, peaau3yeT 3aKIIOYuTEeNbHAas IJaBa Kypca
«Oprannueckas XuMusi U 0o011ecTBo». B Hell oOydaromuecs 3HaKOMATCSA C TAKUMHU
BAXHBIMU B TMPAKTHUYECKOM U OHOJIOTMYECKOM OTHOILUEHUM BEIIECTBAMH U
MaTepuajiaMi, Kak IUJIACTMAcChl U BOJIOKHA, (DEPMEHThI, BUTAMUHBI, TOPMOHBI U
JIeKapCTBa, a TAKXKE C IOCTUKEHUSAMU OMOTEXHOJIOTHH.

Wnen teopun pa3BUBAIOIIEr0 OOy4YeHHUs MOJOXKEHbI M B OCHOBY Kypca
o0mieil XumMun. Y CTaplIeKJIaCCHUKOB (hOPMUPYETCS 1EJIOCTHOE MPEICTABICHHUE O
XUMHWYECKOW HAyKe U XMMHYECKOM MPOU3BOJACTBE, & TAKKE O €IUHOU €CTECTBEHHO-
HAay4YHOM KapTUHE MHpA, B KOTOPOM XUMHUYECKass KapTUHA MHUpA SBIAETCA €€
HEOTHEMJIEMOM YaCTHIO.

B kypce oOmeld XxuMuM BHayaje ydyallMecs 3HAKOMSTCS MOCICIHUMU
JOCTH)KCHUSIMU B O0OJacTH M3y4Y€HHUs aToMa, y3HAIOT O COBPEMEHHBIX METOAax
NO3HAHUS CTPOEHUS aroMma, YDIyOIsIOT M pacIIUpSAIOT 3HAHMs, MOJY4YECHHbBIE B
Kypc€ OCHOBHOM IIKOJbI, O CTPOCHMM aroMa M BEUIECTBA HA OCHOBE
[lepuonnueckoro 3akona u Ilepumogmueckoit cuctrembr J[. M. MenpaeneeBa, 00
OOIIMX CBOMCTBAaX KJIacCCOB OpPraHMYECKMX W HEOPraHMYECKHX COETUHEHHM

(KUCHOT,  OCHOBaHMH, aM(pOTEpHBIX COEAMHEHHI) B  CBET€  TEOPHUH



AIIEKTPOJIMTHYECKON TUCCOMAlMU U IPOTOHHOU Teopuu. [lanee paccmarpuBaeTcs
KJIaCCU(PUKALUS XUMUYECKUX pEaKkUUid B OPraHUYECKOW U HEOPraHU4eCKON
XUMHUHU. 3aBepuIaeT Kypc 3HAKOMCTBO CTapIICKIACCHUKOB C NEPCHEKTUBAMHU
pPa3BUTHSI XUMHUYECKOM HAyKH M XUMHUYECKOIO IPOM3BOACTBA, C MpodOIeMaMu
OXpaHbl OKPYKAIOIIEW Cpenbl OT XWMHYECKOTO 3arpsA3HEHUS W IyTAMH HX

peleHus.

Conepxanne kypca. 10 kiaacc. ba3oBblii ypoBeHb
Teopusa cmpoenusa opzanuueckux coeounenuii A. M. bymaeposa.
Ilpeomem opzanuueckoit xumuu. Opeanuieckue gewjecmsa. NPUpooHule,
uckyccmeennvle u cunmemuyeckue. OcobeHnocmu cocmaea u cmpoeHus.
opeanuyeckux eewjecms. Bumanusm u ezco kpax. Ilonamue 06
V211e8000po0ax.
OcHoOBHbBIE TOJIOKEHUSI TEOPHUH XMMHUYECKOro cTtpoeHusi bBytiepona.
Banentnocts. CTpykTypHble (DOpMYNIBI — TIOJHBIE U COKpalIEHHBIC.
[Ipocthie (omuHapHBIE) U KpaTHbIE (JABOWHBIE W TPOWHBIE) CBS3HU.
N3omepsl 1 n3oMepus. BzauMHoOe BIUsSHUE aTOMOB B MOJIEKYJIE.
Jemoncmpayuu.  Hexotoppie  oOmme  XMMHYECKHE  CBOMCTBA
OpPraHUYECKUX BEIIECTB: WX TOpPEHHE, IUIaBIIEHHWE U OOyIIIMBaHHUE.
Mogenu (mapoctepkHeBble W OOBEMHBIE) MOJEKYJA OPraHUYECKUX
COCIMHEHUN pa3HbIX KiaccoB. OnpenesieHHe -HIEMEHTHOIO COCTaBa
OPTaHUYECKUX COCAUHEHUM.
Jlabopamopnuvie onvimol. VI3TOTOBJIECHHE MOJEJIEH OpPraHUYECKUX
COEJIMHEHUMH.
Yi1eBo0pPOabI M UX MPUPOAHBIE HCTOYHUKH
IlpeneabHbie yrneBoaopoabl. AJjikanbl. Omnpenenenue. [omonornueckuil psn
aNnkaHoOB W ero oomas ¢opmyna. CTpyKTypHass M30MEpHUsl YIJIEPOIHON UeEnu.
Pannkxanel. HomeHnknarypa ankaHoB. XHMMHMYECKHE CBOMCTBA aJKAaHOB: T'OPEHHE,
peakiuu 3aMelleHusl (TaJIoTeHUPOBaHUE), PEAKIIUS PA3JIOKEHUSI METaHa, PEeaKIus

ACTUAPUPOBAHUSA DTaHA.



HenpeneabHble yriieBoaopoabl. AJiKeHbl. OTuieH. [omonorudyeckuii psin
ankeHoB. Homenknarypa. CtpykTypHass uzoMmepusd. [IpoMBbIlUIEHHOE MNOTy4YeHUE
AJIKEHOB: KPEKUHI M JErMAPUPOBAHME AJIKAaHOB. Peaknus nernaparanuy 3TaHOIIA,
Kak J1a0opaTOpHbIN crmoco0 ModydeHus HJTuiieHa. Peakiuu TpHUCOeIUHEHUS:
rUApaTanus, THAPOraJOr€HUPOBAHWE, TaJOTCHUPOBAHHUE,  IOJUMEpPU3ALUU.
[IpaBmiio MapkoBHUKOBa. OKuciaeHHWE ankeHOB. KadeCTBEHHbIE peaKIuu Ha
HEMpPEAEIbHBIE YIIIEBOAOPO/IBI.

Aakanuensl. Kayuykn. Homenknarypa. ConpspkéHHbie nuensl. byraamen-1,3,
u3onpeH. Peakuus Jlebenera. Peakuuu mpucoenvHeHus aikaaueHoB. Kayuyku:
HaTypaJbHBINA, CUHTeTHUYECKHEe (OyTaJHeHOBBINA, H3O0MPEHOBHIN). Bynkanuzamms
Kayuyyka. Pezuna. DO0OHUT.

Auaxkuebl. OOmas  XapakTepucTuka roMosiorudeckoro psga.  CrnocoOsl
o0Opa30BaHUs Ha3BaHUI alKWMHOB. XMMHUYECKHE CBOMCTBA aleTHJIEHA: T'OPEHUE,
pEeaKLMK MPUCOEAUHEHUS: THIPOraJOr€eHUPOBAHKE, FaJJOTEHUPOBAHUE, THAPATALIHS
(peakuusa KyuepoBa), — ero moiyuyeHue U NpUMEHEeHUe. BuHMIXIOpUA M ero
MOJIMMEPU3ALMS B MOJTUXJIOPBUHMUIL

ApeHnbl. beH3051, KaKk IPEACTABUTENb ApOMAaTHYECKUX YIIIEBOAOPONOB. CTpoeHue
€ero MOJIEKYJbl M CBOMCTBAa (PU3MYECKHE U XHMHUYECKHE CBOWCTBA: TOpPEHUE,
peakuuy 3aMElIeHWsT — TaJOreHHpOBaHHWE, HuTpoBaHue. [lomydyenue u
npuMeHeHue OeH3071a.

Ilpuponubiii M monmyTHbINA ra3pl. CocTaB MpUpoaHOro raza. Ero HaxoxiaeHue B
npupone. IlpenmyimiecTBa mNpUPONHOrO rasa Kak TOIUIMBA. XUMHYECKas
nepepaboTka MPUPOJHOTO Tas3a: KoHBepcus, nuposnu3. CuHTE3-ra3 u €ero
MIPUMEHEHHUE.

[TonyTHble Ta3bl, ux coctaB. [lepepaboTka momyTHOro rasa Ha (pakuuu: CyXOu
ra3, IpornaH-OyTaHOBasi CMECh, TA30BbIN OCH3HH.

Hedptr m cnocodbr eé mepepaGorku. CoctaB HepTH U e€ mnepepadboTka:
neperonka, Kpekuur, pudopmunr. Hedrenpoaykrsr u ux nonyuenue. [lonstue 06

OKTaHOBOM 4YHCJIe. XUMHUYECKHE CIIOCOOBI MOBLIIIEHUS KauyecTBa OeH3MHA.



KameHnHblii yrogr u ero mnepepadorka. KokcoBaHHE KaMEHHOIO YIS M €ro
IIPOAYKTBI: KOKCOBBI Tra3, aMMHadHas BOJAa, KAMEHHOYIOJbHAs CMOJIA, KOKC.
["a3udukaryss KAMEHHOTO YTJISL.

Jemoncmpayuu. 1 opeHre NpeIeabHbIX U HENPEAEIbHBIX YINIEBOJOPOAOB: METAaHa,
JTaHa, aleTWwIeHa. KadeCTBEHHBIE pPEAKUMU Ha HENPEIEIbHBIE YITIEBOJOPOJBIL:
oOecIBEUMBaHNUE JTUJICHOM M aleTHJIIEHOM pPAacTBOPOB MEpPMaHTaHaTta Kaiaus Hu
OpomHOIl BoAbl. OTHOLIEHHE O€H30/la K 3TUM OKHcIuTensaM. Jleruaparanus
sra”ona. ['maponus kapbuna kanmpius. Komnexkuunn «HedTs u HedrenpoaykTe,
«KameHHBIH yronb ¥ NpOAyKThI ero nepepadotkmn», «Kayuyku». Kapra nonesHsix
UCKonaeMbIx PO.

Jlabopamopnvie  onvimbl. OOHapyXeHUE  MPOAYKTOB  TOPEHUS  CBEUHU.
HccenenoBanne CBOMCTB KAy4yKOB.

Kucaopoa- n azorcogep:xaniue OpraHnyecKue CoeIMHeHHus

Oanoaromubie cnuprbl. OnpeneneHune. @OyHKIMOHANbHAS T'UAPOKCUIbHAS
rpynna. ['omosiornueckuili psil NpenesbHbIX OJHOATOMHBIX CcHUPTOB. M3omepus
MOJIOXKEHUS (PYHKIIMOHAJIbHOM Tpynibl. BogoponHas cBsi3b. XUMHUECKUE CBOMCTBA
CnupTOB. AunbieruaHas rpynmna. Peakuus sTepuuKaluy, CIOXKHbBIE 3(QUPBHIL.
[Ipumenenune criupToB. J[eHCTBHE METHUIIOBOTO M 3TUJIOBOIO CIIUPTOB HA OPraHUu3M
YEJI0BEKA.

MHoroaroMHbie CHUPTHI. DTUICHIJIMKOJb, KAK IIPEICTABUTEND JIByXaTOMHBIX U
ITIMLEPUH, KaK IPEICTABUTENb TPEXATOMHBIX CIUPTOB. KauecTBeHHas peakuus Ha
MHOTOaTOMHBIE CHUPTHI, UX CBOWCTBA, MOJy4yeHUE U npuMeHeHue. [lonstue 00
aHTU(pU3ax.

®enoua. CtpoeHue, noinydeHue, CBOMCTBa U npumeHeHnue ¢enona. Kayectsennoie
peakiuu Ha GpeHos. B3anmHoe BiIMsHME aTOMOB B MOJIEKYJe (peHOJIa.

Aapaeruabl U KeTOHbl. POpMANBAECTHI U AUETAIBACTHI, KaK IPEACTABUTEIIN
aNbJIETUJOB, COCTaB UX MoyieKyl. (DyHKIUMOHaNbHAs KapOOHWIbHAs TpymIa.
KauecTBeHHbIE peakuuu Ha anbaeruipl. CBONCTBA, MONIYYEHUE W MPUMEHEHHE
dopmanbreruia M aueraibAeruaa.  Peakuuu  MOJMMKOHACHCALUMU IS

dbopmanpaeruaa. [loHsTHe 0 KETOHAX HA MPUMEpPE alleTOHA.



KapOoHoBble KHCIOTBI. ['OMOJOTHUYECKUU P TPEAETbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. JKHpHbIE KapOOHOBBIE KHCIIOTHl. XHMHUYECKHE CBOMCTBa
kapOOHOBBIX KUCIIOT. [lonydeHnre u npuMeHeHne MypaBbUHON U YKCYCHOM KUCIOT.
Caoxnblie 3¢pupbl. ZKupbl. Peakius srepudukanuu. Cnoxabie 3¢upsl. XKupsl, nx
COCTaB U TUJIPOJU3 (KUCIOTHBIN U 1IeI04HOM ). MbLia. ['uapupoBanue sKupoBs.
YraeBoabl. YrieBoasl. MoHocaxapuapl. [Toko3a kak ampaerumociupT. CopOuT.
Monounokucnoe u cnuproBoe Opoxxenue. dotocunres. Jucaxapunpl. Caxapo3sa.
[Tonmcaxapuabl: Kpaxmal, HEJUIII03a.

AMuHBI. AMuHOrpynma. AMHHBI TPEIEIbHBIE M apOMaTHYeCKHe. AHWIIMH.
[Tonmyuenne amuHOB. Peakius 3uHuMHA. XMMHYECKHE CBOWCTBA M IPUMEHEHUE
aMUHOB.

AMMHOKHCJIOTBI. AMHWHOKHCIOTBI, COCTaB HMX MOJIEKYJ H CBOMCTBA, KakK
aM(pOTEepHBIX OPraHUYECKUX COEOUHEHMH. [JMIMH, Kak MpeACTaBUTENb
aMUHOKHUCHOT. [lomydenne nonumneTnioB peakuuen nonmkonaeHcanuu. llonsatue o
MENTUIHOMU CBSI3H.

beakn. CrpoeHue Monekyn O€NKOB: TIEpBUYHAs, BTOPUYHAS W TpPETUYHAs
CTpyKTypbl. KauecTBeHHbIE peakiuu Ha O€nKH, MX THUIPOJU3, JEHATypauus u
Oouonorudyeckue PyHKIIHUH.

Jemoncmpayuu. 1lonydeHue anbAerHIOB OKHUCIEHHUEM crupToB. KauecTBeHHas
peaxiusi Ha MHOTOATOMHbIE CIIMPThI. 3aBUCUMOCTh PacCTBOPUMOCTH (heHOJIa B BOJIE
OT Temrieparypbl. B3aumoseiictBue ¢ OpomHoi Bojoi u xjopumom xenesa(lll),
KaK KadeCTBEHHBbIE peakunu Ha ¢eHon. Peakiuu cepeOpsHOrO 3epkaia M CO
CBEKEIMOIMYYEeHHbIM TuapokcuioM Mmenu(ll) mpu HarpeBaHuM, Kak KaueCTBEHHBIC
peakiuu Ha anbaeruasl. OOpasibl MypaBbMHOM, YKCYCHOM, MAJIbMUTHHOBOW WU
CTEapUHOBOM KHUCJIOT U HMX PAaCTBOPUMOCTh B BOAE. AJBIAETHAHBIE CBOMCTBA U
CBOMCTBA MHOTOATOMHBIX CITUPTOB IIFOKO3BI B peakiuu ¢ ruapokcuaom memu(ll).
WNnentudukanus kpaxmana. KadecTBeHHbIE peakiuy Ha OEIKH.

Jlabopamopnwie onvimpi. CpaBHEHHE CKOPOCTH MCHApEHUs BOABI U 3TaHOJIA.
PactBopumocCTs mmneprHa B BOoAE. XMMHYECKHE CBOWCTBA YKCYCHOM KHCJIOTBI.

OHpCI[eJICHI/Ie HEMPCACIbHOCTHU PACTUTCIILHOIO Maclia. HI[@HTI/I(bI/IKaHI/I}I KpaxMmalia



B HEKOTOPBIX MPOAYKTax NUTaHUsA. M3roroBieHHEe KpaxMajbHOIO KieicTepa.
M3roroBneHue Mozened MOJEKYl aMHHOB. M3roToBI€HME MOJENM MOJEKYIIbI
IJIMLUHA.

Ilpakmuueckasa paboma. VinenTudukaus OpraHuyeCKUX COSIMHEHUN.
Oprannyeckasi XumMus 1 001IECTBO

buorexnonorus. Ilepuonel €€ pas3Butusa. Tpu HampaBieHHs OHOTEXHOJIOTHU:
reHHas (WM TeHETUYeCKas) MHKEHEpUs; KJIETOUHasi MHKEHEepHs; Ouojorndyeckas
uHxeHepus. lenetnueckun  moauduuupoBanHble  opraHusmMbl  (I'MO) wu
TpaHcreHHas npoaykuus. Kinonupoanue. MimmoOuin3oBanHble (DEPMEHTHI M HX
IIPUMEHEHUE.

IMosmmepbl.  Knaccudukanus  nomumepoB.  VICKycCTBEHHBIE — MOJIUMEPBL:
LEJUTYJIOU 1, alleTaTHBIM MIENK, BUCKO3a, HEI0(aH.

Cunrernyeckne noauMepsbl. [lonnMepusanus 1 NOIMKOHACHCALNS, KAK CIIOCOOBI
nojiyueHusi nonuMmepoB. CunTeTMueckue kaydyku. Ilomuctupon, TteduoH u
NOJINBUHWIXJIOPUA, Kak IpeAcTaBuUTeNd IutactMacc. CHHTETHYECKHE BOJIOKHA:
KalpoH, HAWUJIOH, KEBJIAP, JIABCAH.

Jemoncmpayuu. Komiekuuu KaydyKoB, IJJACTMACC, CUHTETUYECKHX BOJIOKOH H
u3zenuil u3 HuX. GepMEHTATUBHOE PA3JIOKEHHE IEPOKCH]IA BOAOPOA C TIOMOLIBIO
KaTaja3bl CBEKEHATEPTHIX MOPKOBU WM KapToders.

Jlabopamopnuie onvimpl. O3HAKOMIICHHE C KOJUIEKIMSIMU KaydyKOB, IJIaCTMAacC U
BOJIOKOH.

Ilpaxmuueckasa padoma. PacriozHaBaHUE JIACTMACC U BOJIOKOH.

Conepxanne kypca. 11 kinacc. ba3oBblii ypoBeHb
CrpoeHue BelecTn
OcHoBHbBIE CcBeleHUs1 0 cTpoeHuM aroma. CTpoeHUE aroma: cocCTaB spa
(HyKJIOHBI) W OJNeKTpoHHas obOonouka. [lonstue 06 wu3ortomax. IlonsTHe o
XUMHUYECKOM 3JIEMEHTE, KaK COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsJIOM SIpa.
Iepuoguueckasi cucreMa xuMudeckux iemMeHToB /[. . MenaesieeBa B cBere

cBeTe YUEeHHUsI 0 CTpoeHuH atoMa. OU3NUecKuil CMbICT NPUHATON B Tabmuie /.



N. MenaeneeBa CUMBOJIMKA: TOPSIAKOBOTO HOMEPA JIEMEHTA, HOMEpPA MEPUOJA U
HoMepa rpynnbl. [loHsTHE O BaleHTHBIX AMEeKTpoHax. OToOpakeHHe CTPOEHUs
AIIEKTPOHHBIX ~ O0OJIOYEK AaTOMOB XHMMHYECKHX JJIEMEHTOB C  I[OMOIIBIO
ANIEKTPOHHBIX U 3JEKTPOHHO-TpaPuuecKux HopMy.

OObscCHEHHE 3aKOHOMEPHOCTEH HM3MEHEHHUsI CBOWMCTB AJIEMEHTOB B MEpHOAaX U
IPYIIAaX NEPUOJUYECKOM CHCTEMBI, KaK CIEIACTBHE UX AIEKTPOHHOIO CTPOCHUS.
DJNEKTPOHHBIE CEMENCTBA XUMUUECKHUX IIEMEHTOB.

CpaBHenue Ilepuoanueckoro 3aKoOHa M TEOPHMH XHMHYECKOr0 CTPOCHHUSI Ha
¢uitocodcekoii 0CHOBe: TPEANOCHUIKM OTKpbHITHA llepuoguueckoro 3akoHa H
TEOPUU XUMHUYECKOIO CTPOEHUsS OPraHUYECKUX COCIMHEHUH; POJIb JINYHOCTHU B
VUCTOPUM XWMHH, 3HAYECHUE NPAKTUKU B CTAHOBICHWM W PA3BUTHUH XWMHYECKHUX
TEOPUH.

HNonHasi XuMH4YecKasi CBsI3b 1 HOHHbIE KPUCTAJUINYeCKHe peméTku. KarnoHsl
Y aHUOHBI: MX 3apsijbl U KIACCH(PUKALKSA MO COCTaBy Ha MPOCTBIE U CIIOKHBIE.
IIpencraBurenmu. [Tonsarue 00 WOHHOW XHUMHYECKOM CBs3M. MoHHas
KpUCTaJUITMYeCcKasi pelmérka u (U3M4YecKue CBOWCTBA BEIIECTB, OOYCIOBJICHHbBIE
OTUM CTPOCHHEM.

KoBajieHTHas1  XxumMHMYyeckas  CBf3b. ATOMHbIE W  MOJIEKYJISIpHbIE
KPUCTANINYECKHE PeIéTKHU. [lonsaTHe 0 KOBAJIEHTHOMN CBSI3H.
ONEeKTPOOTPULIATENIBHOCTh, HEMNOJSPHAs M MOJSPHAs KOBAJEHTHBIE CBS3H.
KpatHOCTh KOBajieHTHOU CBsI3M. MexaHu3mbl 00pa30BaHUs KOBAJICHTHBIX CBS3CH:
OOMEHHBI M JOHOPHO- aKLENTOPHBIA. [loNgpHOCTE MONEKYNbI, KaK CIEICTBUE
IIOJISIPHOCTH CBSI3M M I€OMETPUM MOJIEKYNbl. KpHucTamumueckue pemeéTku ¢ 3TUM
TUATIOM CBSI3U: MOJICKYJSIDHbIE W aroMHble. DU3MYECKHE CBOWMCTBA BEUIECTB,
00yCITIOBJIICHHbIE TUTIOM KPUCTALNTMYECKUX PEIIETOK.

Mera/uinyeckasi ¢Bsi3b. [loHATHE O METAIVIMYECKOW CBSI3M M METAJUIMYECKUX
KPUCTAJINYECKUX pelIeTkax. Pu3nueckue CBOMCTBA METAJNIOB HA OCHOBE MX
KPHUCTAJUIMYECKOTO CTpoeHus. lIpuMeHeHne MeTayuioB Ha OCHOBE MX CBOMCTB.

YEpHbIE M LIBETHBIE CIUIABBI.



Bonopoanas xumuyeckas cBfA3b. MEXMOJEKYISIpHAs W BHYTPUMOJIEKYIISIpHAs
BOJOPOJIHBIE CBS3U. JHAYEHUE MEKMOJIEKYISIPHBIX BOAOPOIHBIX CBS3€Ml B MPUPOJIE
Y KU3HU YEJIOBEKA.

Honumepsl.  Ilomydyenue  moOIMMEpPOB  peakUUsAMH  NOJMMEPHU3ALUM U
MOJIMKOHJICHCAlMU. Ba)kHeWllne NpelcTaBUTENN IUIACTMACC W BOJOKOH, HX
IIOJIyYEHNE, CBOMCTBA U NpUMEHEHHE. [IoHATHE O HEOPraHMYECKUX MOJMMEPAX U
UX TIPEICTABUTEIN.

JucnepcHbie cucTtembl. [loHsTre o gucnepcHoi ¢aze U AUCIEPCHOHHOMN cpeje.
ArperatHoe COCTOsSIHUE pa3Mep uacTull (a3bl, KaKk OCHOBa ISl KiacCUpUKaluu
JUCIIEPCHBIX ~ CUCTEM. OMYIbCUHM, CYCHEH3UH, a’po30jid —  T[PYMNIbI
rpyOOANCHEPCHBIX CHCTEM, WX MPEACTABUTENW. 30JIM WU Teld — TPYMNIbl
TOHKOJWCIIEPCHBIX CHUCTEM, HMX IpeAcTaBUTENH. [loHATHE O CcUHEpe3uce u
KOAryJISIIUU.

Jemoncmpayuu. llepuognyeckod CUCTEMBl XUMHUYECKHX dnemeHToB [l U.
MenpeneeBa B pa3nudHbix Gopmax. Mojenb HOHHON KPUCTAITMYECKONU PErETKA
Ha TIpuMepe XJopuaa Harpusa. MUHepalbl C 3THUM THIIOM KpPHUCTAJUINYECKOU
PEMETKOM: KAJIBLUT, rAJINT. MoAenn MOJIEKYJIIPHOW KPUCTAIINYECKON PEMIETKH HA
IPUMEPE «CYXOTO JIbJIa» WM MOJA M AaTOMHOM KPUCTAJUIMYECKOM PEETKM Ha
npuMmepe anmasa, rpadura win kBapua. Monens MossipHoro oobéMa raza. Moaenu
KPUCTAJUTMYECKUX PEMIETOK HEKOTOphIX MerauioB. Komekiuu  o0Opasios
Pa3JIMYHBIX TUCTEPCHBIX cucTeM. CHHEPE3UC U KOarymsius.

Jlabopamopnvie  onvimpi.  KOHCTpyupOoBaHME  MOJEIM  METAJUIMYECKOU
XUMUYECKOW CBsi3u. [lomydeHne KOJUIOMTHOTO pacTBOpa KypUHOTO Oerka,
MCCIIEOBAHUE €0 CBOWCTB C IOMOIIBIO JIA3€PHOM YKAa3KUM U TPOBEICHUE €0
nenarypaiuu. [lonydeHue sMyabCUM pacTUTEIBLHOTO Macia M HaONtoAeHue 3a e
paccioenueM. [lonydyeHne cycrieH3uu «M3BECTKOBOTO MOJIOKa» M HaOIroIeHue 3a
e€ ceIuMeHTaIueH.

XuMH4YecKue peakuuu

Kanaccupukanmss XuMHYECKMX peakuuil. AJOTponu3alus U U30Mepu3anus,

KaK pPCaKIuu 0e3 HM3MEHEHUsS COCTaBa BCIIICCTB. AJ'IJIOTpOHI/IH u eé IMPUYHHBI.



Knaccudukanus peakuuii Mo pasIu4yHbBIM OCHOBAaHHUSIM: MO YHCIYy U COCTaBy
peareHTOB W TPOAYKTOB, MO (ase, MO HCIOJb30BAHUIO KaTajau3aTopa WIH
dbepmenTa, o TermoBoMy 3 dekty. TepMoxuMudecKrne ypaBHEHUS PEaKITn.
Cxopocth xuMuyeckux peakuuii. DakTopbl, OT KOTOPBIX 3aBUCHT CKOPOCTH
XUMUYECKUX PEAKIUI: MPUPOA PEATHPYIOLINX BEIIECTB, TEMIEPATYpPA, IJIOMIA/Ib
UX COINPUKOCHOBEHHUS PEArHpYyIOIIMX BEUIECTB, UX KOHIIEHTpauus, IPUCYTCTBUE
karanuzaropa. [lonarue o karanuze. @DepMeHTH, Kak OHOJOTHYECKUE
KaTanu3aropbl. UHrMOUTOPBEI, KaK «@HTOHUMBDY KaTaJlu3aTOPOB U UX 3HAYEHUE.
XuMHnyeckoe paBHOBecMe M cnoco0bl ero cmemenusa. Kiaccudpukanus
XMMHUYECKHX peakUui Mo MpU3HaKy UX HampaBieHus. [lonstue o0 oOpaTUMbIX
peakumsx W XxumudeckoM paBHoBecuu. I[Ipunnun Jle-Illarense u cmocoObl
CMENIEHUS] XUMUYECKOTo paBHOBecHs. (OO0IIasi XapakTepUCTUKA PEaKIMil CUHTE30B
ammMuaka u okcuna cepbi(V1) 1 paccMOoTpeHUe YCIIOBHIA CMEIICHHS UX PAaBHOBECHSI
Ha ITPOU3BOJCTBE.

I'mapoaus. OOpaTuMblii U HEOOpATUMBIA TUIPONU3BL. [HApPOIU3 colield U ero
TUTBL. ['MAPONIN3 OPraHMYECKUX COECIMHEHUM B KUBBIX OPraHU3MOB, KaK OCHOBA
oOMeHa BemecTB. llonstue 00 sHepreTMueckoM OOMEHE B KIETKE U pOJIU
TUIPOJIN3a B HEM.

OKHCINTEIBLHO-BOCCTAHOBUTEIbHBbIC peakuuu. CTENeHb OKUCICHHUS U €€
ompeneneHue 1Mo (opMysaaM OpPraHM4YeCKUX U HEOPraHMYEeCKUX BELIECTB.
OneMeHThl M BEIIECTBA, KaK OKUCIUTENM M BoccTaHoBuTend. [loHATHe o
MPOIIECCAX OKHUCIIEHUS U BOCCTAHOBIICHUS. COCTaBI€HUE YPABHEHU XUMHYECKHUX
peakiuii Ha OCHOBE 3JIEKTPOHHOTO OaslaHca.

JIEKTPOJIM3 PAaCIIaBOB M PaCTBOPOB JJIEKTPOJHUTOB. XapaKTEpUCTHKA
AIIEKTPOJIN3a, KAaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO Mpoiecca. OcoObeHHOCTH
JIEKTPOJIN3a, NPOTEKAIOIIET0 B  PacTBOpax MIEKTpoJuTOB. lIpakTnueckoe
IIPUMEHEHUE DJJIEKTPOJM3a: IOJIyYEHHWE TaJOreHOB, BOAOPOAA, KHUCJIOpPOAA,
LIEJIOYHBIX METAJJIOB U LIEN0YEH, a TAK)KE ATIOMUHMSA JIEKTPOIM30M PACIIaBOB U
pacTBOPOB COEAMHEHHWHW OTHUX 2IeMEHTOB. lloHsATHE O TranbBaHOIIACTHKE,

raJbBaHOCTCI'NH, pa(I)I/IHI/IpOBaHI/II/I OBCTHBIX MCTAJIJIIOB.



Jemoncmpayuu. PacTBOpEeHME CEpPHOM KHUCIOTBI M aAMMHAYHOM CEJIIMTPBI M
buKcalys TEIUIOBBIX SBICHUM JUIsl 3THX MpolleccoB. B3auMonelcTBust pacTBOPOB
COJISTHOM, CEPHOM M YKCYCHOU KHUCJIOT OJIMHAKOBOW KOHUEHTPAMU C OAUHAKOBBIMU
KycOuKkaMu (TpaHyJlaMH) IIMHKA U B3aUMOJICUCTBUE OJJUHAKOBBIX KYCOUYKOB Pa3HBIX
METaJUIOB (MarHus, 1MHKA, JKeJe3a) C PaCTBOPOM COJISTHOM KUCIIOTHI, KaK MpUMEP
3aBUCUMOCTH  CKOPOCTH XHMHUYECKHX PEaKUHM OT NPUPOJAbI  BEIIECCTB.
B3auMonelicTBre pacTBOpPOB THOCY/Ib(aTa HATpUs KOHIEHTPAIIMU U TEMIIepaTyphbl
C pacTBOPOM CEpPHOM  KHUCIOTBl. MOAEIUPOBAHUE  KUILLIETO  CIIOS».
Hcnonb3oBaHNEe HEOPraHUYECKUX KaTaau3aTopoB (Colel xenes3a, Moau1a Kajlus) U
MPUPOIHBIX OOBEKTOB, COAEpMKAIIMX Karajazy (Cblpoe Msico, KapTodenb) s
pa3lIoKEHU MEPOKCUAA BOAOPOAA. B3auMonenCTBHE UHKA C COJISTHOW KHUCIJIOTOU
HUTpATOM cepedpa, Kak MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHON peakiuii u
peakiuu oomeHa. KoHctpyupoBanue moxenu snekrponuzépa. Buaeodparment c
MPOMBINJIEHHOW YCTAHOBKY JIJISI IOJTYYEHHUS A TFOMUHUSL.

Jlabopamopnwie onvimoer. VimocTpanusi npaBuiia beproiiie Ha NpakTUKE —
MPOBEACHUE peakluii ¢ 00pa3oBaHMEM OCajJKa, raza W BOJbl. [eTeporeHHbIN
KaTaJu3 Ha IPUMEPE Pa30KEeHUS MEPOKCUIa BOJOPOIa B MPUCYTCTBUU JTUOKCUIA
mapranna. Cwmemenne paBHoBecus B cucteme Fe®* + 3CNS  «— Fe(CNS)s.
HcnpiTaHne WHAMKATOpaMu CpPEAbl PACTBOPOB COJIEM  pPA3JIMWYHBIX THUIIOB.
OKHCIUTETFHO-BOCCTAHOBHUTENIbHAS pPEaKiuid M peakiuus oOMeHa Ha TpuMmepe
B3anMMOJIeHCcTBUS pacTBOPOB cynabdara meau(ll) c skeme3omM U pacTBOPOM IIETOUH.
Ilpakmuueckasn padoma. PeuieHNe SKCIEPUMEHTAIBHBIX 3aJad [0 TEME
«XHAMHYECKas pEAKIIUS».

BemecTrBa u uX CBOJNCTBA

Metamabl. ®dusnyeckue CBOMCTBA METAUIOB, Kak (QYHKIMS WX CTPOEHUS.
JlesleHne MeTaylOB HAa TPYyNIIBI B TEXHUKE M XUMHHU. XHMHUYECKHE CBOMCTBA
METAJUIOB U JJIEKTPOXUMHUUYECKUN pAX HanpspkeHuu. IloHATtne o meramuiorepMuu

(JIFOMMHOTEPMUH, MATHUETEPMUH U JIP.).



HemertaJibl. biaropoansie ra3sl. Hemeramnel kak okuciurenu. Hemeramsl kak
BOoccTaHOBUTENHU. Psan snexrpoorpuniarensHoctd. MHepTHbie uin OnaropoaHbie
rassl.

KuciioTel Heoprannyeckue U opranuyeckue. Knuciorel ¢ TOUKM 3p€HUST aTOMHO-
MOJIEKYJSIPHOTO y4yeHUs. KHCIIOThI ¢ TOYKM 3pEHUS TEOPUH DIIEKTPOIUTUUYECKON
aucconranui. KucioTsl ¢ TOUKM 3peHHs] TPOTOHHOU Teopuu. O0me XUMUYEeCKHe
cBoiicTBa kuciot. Knaccudukanus KUCIOT.

OcHoBaHusI HeOpraHuveckue W opraHmyeckme. OCHOBaHUSA C TOYKHM 3PEHUS
aTOMHO-MOJIEKYJSIpHOTO  yueHHMs. (OCHOBaHHA C TOYKM 3pPEHHsS TEOpUU
AIIEKTPOJINTHUYECKON nucconuanuu. OCHOBAaHMSL € TOYKM 3PEHUS INPOTOHHOM
teopun. Knaccudukanuss ocHoBaHui. XUMHUYECKUE CBOMCTBA OPraHUYECKUX U
HEOPraHUYE€CKUX OCHOBAHUM.

AmportepHbIe COeAMHEHUS HEOpraHu4YecKue 7| OpraHu4ecKue.
Heoprannueckne aM@oTepHblE COEIWHEHHS: OKCHUIbl W TUIAPOKCHIBI, — HX
CBOWCTBa M moiydeHue. AMQPOTEpHbIE OPraHUYECKUE COCIUHEHMs] Ha IpUMeEpe
aMUHOKHUCHOT. IlenTuasl v nentuaHas CBA3b.

Coumn. Knaccudukamus coneil. KEcTkocTh BOIBI M CHOCOOBI €€ YCTpaHEHUS.
[Tepexon kapOoHara B rugpokapboHar u odparHo. OOIIHe XMMUYSCKHUE CBOMCTBA
COJIEH.

Hemoncmpayuu. Konnekums METAJIOB. Konneknms HEMETAJIOB.
B3auMonencTBue KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MeIbko. Bcemblka
TEPMUTHOM cMmecH. Bcemplika 4€pHOro mopoxa. BeITeCHEHHE TaJOT€HOB U3 UX
pPacTBOPOB IPYTMMH TajloreHaMu. B3auMonencTBHe NapoB KOHLIEHTPUPOBAHHBIX
pPacTBOPOB COJITHOM KUCJIOTHI U aMMHaka («abiM 0e3 orus»). [lomyuenue ammuaka
U U3y4YEHHUE €r0 CBOWMCTB. Pa3nnuHble Clyyan B3aUMOJAEHCTBHS PAaCTBOPOB COJIEH
AJIOMHUHMA CO 11EN0Ybl0. [lomyueHnne )xECTKOM BOABI U YCTPAHEHUE €€ KECTKOCTH.
Jlabopamopnuvie onvimel. llomyyeHue HEPACTBOPUMOIO THAPOKCHAA W €r0
B3aMMOJCMCTBHE C KHUCIOTOW. lccnemoBaHume KOHLEHTPUPOBAHHBIX PacTBOPOB

COJISTHOW M YKCYCHOM KHCIIOT KameJbHBIM METOJOM IpPHU UX Pa30aBICHUU BOAOH.



[Tonyuenue amdoTepHOro TUAPOKCHAA W H3ydeHHE ero cBOMcTB. [IpoBenenue
Ka4ECTBEHHBIX PEAKIUI 110 ONPEIEIICHUIO COCTaBa COJIN.

Ilpakmuueckan paboma. PenmieHWe SKCIEPUMEHTAIBHBIX 3a7ad IO TEME
«BemiecTBa 1 UX CBOWCTBAY.

XumMusi M COBpeMeHHOe 0011eCTBO

IIpousBoacrBo ammuaka M MeraHoJsa. [[oHATHE O XMMHUYECKOM TEXHOJIOTHM.
XUMHUYECKHUE pEeaklMd B TPOM3BOJACTBE amMMuaka U MeTaHona. OOmias
KJaccu(UKanmoHHasi XapaKTEpPUCTHKA pEaKIMi CHHTEe3a B MPOU3BOJICTBE 3THUX
NpoAyKTOB. HaydHble MpUHUMIIBI, J€XKalllie B OCHOBE IPOW3BOJCTBA aMMHUAaKa U
MeTraHosa. CpaBHEHHUE 3TUX IIPOU3BOJICTB.

XuMHYecKasi TPaMOTHOCTh KAaK KOMIIOHEHT 001Ieil KyJbTYpbl 4eJOBeKa.
MapkupoBka yHakOBOYHBIX MAaT€pUaNIOB, JJIEKTPOHUKH M OBITOBOM TEXHHKH,
HKOJIOTUYHOTO TOBAapa, MPOIYKTOB UTAHUS, SITUKETOK 110 YXOy 3a OLEXKIOM.
Jemoncmpayuu. Mopens TPOMBINIUIEHHOM YCTAHOBKHM IIOJYYEHHUS CEPHOMU
KUCIIOTHl. Mojienb KOJIOHHBI CHHTE3a amMMmuaka. BumeodparMeHTBI W Claibl O
CTENIEHU IKOJIOTUYECKOM YUCTOTHI TOBApa.

Jlabopamopnvlie  onvimpi.  VI3yueHue  MapKHpOBOK  pPAa3jIUYHBIX  BHUJIOB

IIPOMBIIJICHHBIX U IIPOAOBOJIBCTBCHHEBIX TOBAPOB.



HpnMepnoe TEMATHYICCKOC IVIAaHUPOBAHUE KypcCa 10 xkaacca

(1 4 B HEOEMIO, BCeTO 35 4, M3 HUX 2 4 pe3epBHOE BPEMsI)

XapaKTepI/ICTI/IKa OCHOBHBIX BUJOB

Howmepa
Tema ypoxka OCHOBHOE coAEepKaHUE YPOKA JEeSTEeIBHOCTH 00yJaromuxcs (Ha
YPOKOB I/
YpOBHE Y4E€OHBIX ACHCTBUIN)
1—2 Tema 1. IlpexmeT opranuveckoii xumuu. Teopusi cTpoeHusi oprannyeckux coequHenuii A. M. bytieposa (2 )

1

[IpeaMeT opraHnYEeCKO XUMHUHU

Opranuyeckue BeIeCTBa: IPUPOJIHEIE,
HCKYCCTBEHHBIC U CHHTETHUECKHUE.
OcobeHHOCTH COCTaBa U CTPOCHUS
OpraHUYeCKUX BelllecTB. Butanusm u
ero kpax. [lonsitue 00 yrieBogopoax.
Jemoncmpayuu. 11naBnenue,
0o0yTIMBaHUE U TOPEHUE OPTaHUYECKUX
BellecTB. Moaenu MoJeKyn
OpraHUYECKUX COCAMHEHUN Pa3HbIX
KJIacCOB (IIapOCTEPKHEBBIC U
00béMHBIC). OTpeaereHne AIEMEHTHOTO

COCTaBa OPraHUYECKUX COEIUHEHUM.

XapakTepu3oBaTh 0COOEHHOCTH COCTaBa
Y CTPOCHHSI OPTAaHWUYECKUX BEIIIECTB.
Knaccudummpoats nX Ha OCHOBE
MIPOUCXOXKJICHUS U TIepepabOTKH.
ApryMeHTHPOBAaTh HECOCTOSTEIHLHOCTh
BUTAJIM3MA.

OnpenensaTs OTIUIUTEITLHBIE

0COOEHHOCTH YTIIEBOJOPOIOB.




[Toptpetsl A. M. bytneposa,
. 4. bepuenuyca, ®@. Bénepa

2 OcHoBHbI€ 1OJ0keHUS Teopur | OCHOBHBIE TTOJIOKEHUSI TEOPUU @opmynuposams OCHOBHBIE MTOJOXKEHUS
XUMHUYECKOTO CTPOCHHUS XUMHUYECKOTO CTPOCHHUS TEOPUU XUMUYECKOTO CTPOCHUS
A. M. bytiepoBa A. M. bytnepoBa. BajieHTHOCT®. A. M. bytnepoga.
CrpykrypHbI€ POPMYIIBI — MOJHBIE U Paznuyars NOHATHSA «BaJIGHTHOCTH» U
cokparniénnbie. [IpocTeie (OquHAPHBIE) U | «CTETIEHb OKUCIICHUS.
KpaTHbIe (ABOMHBIC U TpOWHBIE) CBsi3U. | COCTaBISATh MOJIEKYJIIPHBIE U
N3omepsl 1 n3omepus. Bzaumuoe CTPYKTYpHbIE (DOPMYJIBI.
BJIMSIHHE aTOMOB B MOJIEKYJIE. KnaccuduimpoBats KOBaJICeHTHBIE CBS3H
Llemoncmpayuu. IlopTpeTsl 10 KPaTHOCTH.
A. M. bytnieposa, 3. ®pankiana, OOBCHATH SIBJICHUE U30MEPUH U
@. A. Kekyre. B3aMMHOE BIIMSTHUE aTOMOB B MOJIEKYJIE
JlabopamopHvie onvimwi. I3roTOBICHUE
MOZENEN OPTAaHUYECKUX COCTMHEHUM
3—14 Tema 2. YriieBoaopoabl M X NPUPOAHbIe HCTOYHUKH (12 4.)




3—4

AJIKaHbI

T'omoniornuecknii psii ajlKaHOB M €T0
oO1mras dbopmymna. CrpykrypHas
u30MepHs yriepoaHon nenu. Paaukans.
Homenknarypa ankaHoB. XUMHUYECKHE
CBOMCTBA aJIKAaHOB: TOPEHUE, PEaAKINU
3aMeIIeHUS (rasoreHUpOBaHUE),
peakmus pasIoKEHUS METaHa, PeaKIlus
JETUIPUPOBAHUSI ITAHA.
Jlemoncmpayuu. I'opeHne ankaHoB U3
pe3epByapa ra3zoBOi 3aKUTaJIKH.
OTHolIeHHe aIkaHOB K OPOMHOM BoJIe
pacTBOpy MEpMaHTaHaTa Kajusl.
JlabopamopHvie onvimel. OOHaApYy)EHUE

ITPOAYKTOB I'OpCHUA CBCUN

OnpenensaTe NPUHALIEHKHOCTh
COEIMHEHMH K aJIkaHaM Ha OCHOBE
aHaJIM3a COCTaBa UX MOJIEKYII.

JlaBaTh Ha3BaHUA AJIKAHAM I10
MEXTyHapOIHON HOMEHKJIAType.
XapakTepru30BaTh COCTaB U CBOMCTBA
BOKHEUIINX MPEACTABUTENEH aJTKAHOB.
Habmronate XuMn4eckuii SKCIEPUMEHT C
(bUMKCHpOBATh €0 PE3yJabTaThl.
Pa3nnuare NOHATHS «TOMOJIOD» U

«HA30MEP»




AJIKEHBI

OtusneH. [ oMonornyeckuil psj aakeHOB.

Howmenxknarypa. CtpykrypHas
uzomepusi. [IpomblilieHHOE MOTyYeHUe
AJIKEHOB: KPEKHUHT U JIETUIPUPOBAHUE
ankaHoB. Peakuus neruaparanuu
ATaHoJa, KaK JIabopaTopHbIi Criocoo
MOJTy4YeHUd dTHieHa. Peakuuun
MPUCOEANHEHNUS: THIpaTalns,
TUPOrajJoTeHUPOBAHMUE,
rajoreHUpOBaHUE, TOTUMEPHU3AIUY.
[IpaBuno MapkoBHHKOBa. OKHCIIEHHE
ankeHoB. KauecTBeHHbIE peakIuy Ha
HETpEAENbHbIE YITIEBOAOPOIBI.
Jlemoncmpayuu. I'opeHue 3TuieHa.
KauecTBeHHbIE peakuy Ha JBOWHYIO
CBSI3b: 00€CIIBEUMBAaHUE ITUICHOM
pPacTBOPOB MEpMaHraHarTa Kajius u

OpOMHOM BOJBI.

OnpenensaTe NPUHALIEHKHOCTh
COEIMHEHM K aJIKeHaM Ha OCHOBE
aHaJIM3a COCTaBa UX MOJIEKYII.

JlaBaTh Ha3BaHMsI AJIKEHAM I10
MEX1yHapOIHON HOMEHKJIAType.
XapakTepru30BaTh COCTAB U CBOMCTBA
BOKHEUIIINX MPEACTABUTENEH aJTKEHOB.
Habmronate XuMu4eckuii SKCIEPUMEHT C
(bUKCHpPOBATh €r0 Pe3yJabTaThl
Pa3nnuare NOHATHS «TOMOJIOT» U

«KHU30MCEP» JISA AJIKCHOB




Ankanuensl. Kayayku

Homenknarypa. ConpsbkEHHbIE JTUCHBI.

byranuen-1,3, H30IPEH. Peakmus
Jlebenera. Peakiuu MpuUCOCTUHEHUS
ankaaueHoB. Kayuyku: HarypaiabHBIN,
CUHTETHYECKHE (OyTagueHOBBIH,
M3O0MPEHOBBIN). Bynkanuzamus kayuyka.
Pe3una. D00HHUT.

Jlemoncmpayuu. Komnekuus
«Kayuykn».

JlabopamopHuie onvimsi. ccnenoBanue

CBOMCTB Kay4yKOB

OnpenensaTe NPUHALIEKHOCTh
COEIMHEHMH K aJIkaJJue€HaM Ha OCHOBE
aHaJIM3a COCTaBa UX MOJIEKYII.

JlaBaTh Ha3BaHMsI AJIKEAUEHAM I10
MEXTyHapOIHON HOMEHKJIAType.
XapakTepru30BaTh COCTAB U CBOMCTBA
BOKHEUIINX MPEACTABUTENECH
aJIKaJMEHOB.

Oco3HaBaTh 3HaUMMOCTb POJIH
OTE€YECTBEHHOT'O YYEHOTO B MOJIYyYEHUN
MEPBOT0 CHHTETHUYECKOT0 KaydyKa.
YcTanaBnuBaTh 3aBUCUMOCTb MEXKTY
CTPOECHHEM M CBOKCTBAMH IOJIMMEPOB

Ha IpUMEpE KayuyKa, pe3uHbI U 500HUTA

AJKVAHBI

Ob6mas XapaKTepUCTUKa

romosiornueckoro  psaga.  CriocoObl

o0pa3oBaHuUs Ha3BaHUU AJIKUHOB.

XMUMHUYECKHE  CBOMCTBA  alleTHJICHA:

Tr'OpCHUC, pCaKkunun IMPUCOCANHCHUNA:

OnpenensaTs NPUHAMICKHOCTD
COCIMHEHUN K aJIKWHAM Ha OCHOBE
aHaJM3a COCTaBa UX MOJIEKYJI.
JlaBarb Ha3BaHUS aJIKWHAM 10

MEXAYHApPOIHOW HOMEHKJIATYpE.




TUAPOTAIOT€HUPOBAHUE,
rajoreHUpOBaHUE, TUAPATALNS
(peakmust KydyepoBa), — ero moiiyueHue
U TNpUMEHeHue. BuHWIXIOpua U ero
MOJIMMEPU3ALINS B MTOJIMXITIOPBUHUIL.
Jlemoncmpayuu. 1lonyyenue aneTuineHa
peakiuei ruapoian3a Kapouaa KaabIus.
I'openue anerunena. KauectseHHbIe
peaKuuy Ha TPOMHYIO CBSI3b:
o0eclBEYNBAHNE AllETHIIEHOM
pPacTBOPOB MEpMaHTaHaTa KaJus U

OpOMHOM BOJBI.

XapakTepHu30BaTh COCTaB, CBOMCTBA U
IPUMEHEHHUE alleTUIICHA.

YcraHaBnMBaTh NPUYUHHO-
CJIEZICTBEHHYIO CBSI3b MEKIY COCTABOM,
CTPOEHUEM MOJIEKYJI, CBOMCTBaMU U
MIPUMEHEHUEM alleTUIICHA.

HaGmronath XUMHYECKUI SKCIEPUMEHT C
(buKCUpOBaTh €TO PE3YIILTATHI
Pa3nuuaTte NOHATHS «TOMOJIOT» U

«HU30MCP» AJIA AJIKHWHOB

ApeHbl

bensou, KakK MPEICTABUTEIIb

apoOMaTUYEeCKUX YIJIEBOAOPO/IOB.
CrpoeHue €ero MoJIeKyJbl W CBOMCTBa

du3nueckue M XUMHYECKHE CBOMCTBA:

TOpEHHE, peakIuu 3aMelleHus —

raJIOrCHUpPOBAHUC, HHUTPOBAHHC.

XapakTepu30oBaTh COCTaB, CBOMCTBA U
pUMeHeHne OeH3071a.

YcranaBnuBaTh NPUYUHHO-
CJIEZICTBEHHYIO CBSI3b MEKY COCTABOM,
CTPOEHUEM MOJIEKYJI, CBOMCTBAMU U

npuMeHeHneM OeH3071a.




[Tomyuenue u npumMeHeHHe OEH307Ia.
Jlemoncmpayuu. ViccnenoBanue CBOMCTB
OcH30J1a ¢ MOMOIIBIO OBITOBOTO

pactBoputens «CoabBEHT»

HabmionaTs XuMu4ecKkuii SKCIIEPUMEHT C

(UKCUpPOBATh €0 PE3yabTaThl

10

[IpupoaHbIN U NONYTHBIN Ta3bl

CocraB  mpupogHoro  rasza.  Ero
HaxokJeHue B npupozae. [Ipenmymiecrna
NPUPOAHOTO  Tra3a  KaKk  TOIUIMBA.
XuMuueckasi nepepadoTka MPUPOTHOTO
rasza: KoHBepcus, nuponn3. Cuares-ra3 u
€ro NpUMEHEHHUE.

[TomyTHbIE

rassl, 1504 COCTaB.

IlepepaboTka mMOMyTHOTO Traza Ha
dbpakiuu: Cyxou ras, mpomnaH-OyTaHoBas
CMECh, Ta30BBIM OCH3HH.
Jlemoncmpayuu. Kapra nosie3HbIx

UCKOMaeMbIX PO

XapakTepu3oBaTh COCTaB U OCHOBHbBIE
HalpaBJICHHs IepepadOTKH U
MCITIOJIb30BaHUS IPUPOIHOTO Ta3a.
CpaBHUBaTh Hax0XKJEHUE B IPUPOJIE U
COCTaB MPUPOIHOTO U MOIMYTHBIX Ta30B.
XapakTepu30BaTh COCTaB U OCHOBHBIE
HaIpaBJICHUS TEpPepadOTKH U

HCIIOJIb30BaHM: ITIOITYTHOI'O I'a3a

11

Hedtb 1 ciocobOwl e

nepepadoTKu

CocrtaB HedTH U €€ nepepadoTKa:
NePETOHKa, KPEKUHT, pU()OPMUHT.

HedrenpoaykTsl 1 ux mnoyiydeHue.

XapaKTepru3oBaTh COCTaB U OCHOBHBIC
HaIpaBJICHHs IepepaboTKu HEDTH.

Pazmuuats HedTsHbIE dpakiuy 1




IToHnsTre 00 OKTAHOBOM YHCIIC.
XHUMHUYECKHUE CITOCOOBI IMOBBIIICHUS
KauecTBa OCH3MHA.

Hemoncmpayuu. Konnexnusa «Hedts
HePTEIPOIYKThI», BUACOPPATrMEHTHI U
cnaiinbl «Ileperonka Hegtu». Kapra

MOJIE3HBIX UCKOITaecMbIxX PD

OITMCHIBAaTh 00JIACTH UX IIPUMCHCHUA.
Oco3HaBarh HGO6XOI[I/IMOCTI>
XHMUYECKHX CIIOCOOOB MOBBIIICHUS

KadecTBa OCH3MHA

12 KameHHb1# yroinb u ero KokcoBaHue KaMEHHOro ymigd U €ro | XapakTepHu30BaTb OCHOBHBIE IIPOJYKTHI
nepepaboTka MPOAYKThI: KOKCOBBIA Ta3, aMMHadHas | KOKCOXMMHYECKOTO MTPOU3BOJICTRA.

BOJIa, KaMEHHOYTOJbHasi CMoja, KOKC. | OmuchIBaTh 0071acTU NPUMEHEHUS
[Ma3udukanmss KaMeHHOTO YTJIS. KOKCOBOTO T'a3a, aMMHUAYHOU BOJIbI,
Jlemoncmpayuu. Komnexkuus KaMEHHOYTOJIbHOW CMOJIbI, KOKCA.
«KameHHBIN yrojib U TPOAYKTHI €T0 Oco3HaBaTh HEOOXOIUMOCTD
nepepadoTku». BuaeodparmenTsl u ra3u(pukanuu KaMEHHOTO YIS, KaKk
cnanael «Kokcoxummueckoe aJbTEPHATUBBI IPUPOIHOMY Ta3y.
IPOU3BOJCTBO

13 IToBTOpeHue u 06001IeHNE TecTtupoBanue, perieHue 3aaa4d u BrINOIHATH TECTHI, peaTh 3a/1a4u 1

YIPaXHEHNUH 110 TEME

YHPAKHCHUA 110 TEMC.

[TpoBOAUTH OLIEHKY COOCTBEHHBIX




JOCTUXKEHUN B YCBOCHUU TEMBI.
KoppektupoBarh cBOU 3HaHUS B

COOTBCTCTBHHU C INNIAHUPYCMbBIM

pEe3yJIETaTOM
14 KontponpHas padora Ne 1 «Teopust ctpoenus opranndeckux coequHennit A.M. BytiepoBa. YrieBogopoab»
15—28 Tema 3. Kucjiopoa- u a3orcoaep:kaniue opranndeckue coeannenus (14 4)
15—16 OnHOaTOMHBIE CITUPTHI O yHKIMOHAIbHAS ruApOKCHIbHAsA | Ha3piBaTh CIMPTHI O MEKTYHAPOIHOM
rpyIma. I'omonornueckunii psL | HOMEHKIIATYypE.

IIPEACIbHBIX OJHOATOMHBIX  CIIHUPTOB.
Nzomepus TTOJIOKEHUS
dbyHKIIMOHANBHOU Tpymmbl. Bomoponnas

CBA3b. XMMHUYECKUE CBOWCTBA CIIUPTOB.

Anbreruanas rpymna. Peakuus
STepuPUKALUA,  CIOXKHBIE  IUPBHL
[Ipumenenue CIIUPTOB. [elicTBue

METHUJIOBOTO W 3TUJIOBOTO CIIMPTOB Ha
OpTraHu3M YeJI0BEKa.
Jlemoncmpayuu. OKUCIEHUE CIUPTA B

aJIbACTHUI.

XapakTepu3oBaTh CTPOCHHE, CBOMCTBA,
CIOCOOBI MOTYyUYEeHUS U 00IaCTH
MPUMEHEHUS TTPENETBHBIX OTHOATOMHBIX
CIIUPTOB.

YcranaBnuBarh NPUYUHHO-
CJIEZICTBEHHYIO CBSI3b MEXK/y COCTABOM,
CTPOEHUEM MOJIEKYJI, CBOMCTBAMU U
MPUMEHEHNEM METaHOJIA U ATAHOJIA.
HaOaronaTh, caMOCTOSITENEHO
MIPOBOAUTH M ONMCHIBATh XUMHUCCKUH

AKCIIEPUMEHT




JlabopamopHhvie onvimsi. CpaBHEHUE

CKOPOCTH HUCIIaPCHUA BOALI U 3TAHOJIA.

17

MHoroaroMHbI€ CIINPTHI

OTUJICHITIMKOIb, KaK IPEICTABUTEIND
JIByXaTOMHBIX U DIMIEPUH, Kak
IIPEICTABUTENIb TPEXATOMHBIX CIIMPTOB.
KauectBenHnas peakuus Ha
MHOTOATOMHBIE CIIMPTHI, UX CBOMCTBA,
noiayyeHue u npumeHenue. [lonstue o6
aHTu(pu3ax.

Llemoncmpayuu. KauecTBeHHas1 peakiys
Ha MHOTOATOMHBIE CIIUPTBHI.

JlabopamopHvie onvimeoi.

PEICTBOpI/IMOCTb INMALOCPHUHA B BOAC

Krnaccudumumposars CiupTHI IO UX
aTOMHOCTH.

XapakTepru3oBaTh CTPOCHHE, CBOMCTBA,
CIOCOOBI MOTYyUYEeHUS U 00IaCTH
MPUMEHEHUS MHOTOAaTOMHBIX CITUPTOB.
N nentudunupoBarb MHOTOATOMHBIE
CIIUPTHI C TIOMOIIBIO Ka9€CTBEHHOMN
pEaKIuH.

Habnronath, caMOCTOSATENBLHO
MIPOBOJUTH M ONHUCHIBATH XUMHYCCKUN

AKCIIEPUMEHT

18

Ddenon

CrpoeHne, mMONydYeHUE, CBOMCTBA U
npuMeHeHue (Qenona. KadecTBeHHBIC
peaknuu Ha (enon. BzaumHoe BiausHUE
aTOMOB B MOJIeKyJse ¢heHoa.
Jemoncmpayuu. 3aBUCUMOCTh

pacTBOpUMOCTH (PeHosIa B BOJIE OT

XapakTepu3oBarb CTPOCHUE, CBOMCTBA,
crocoObl MOTy4YEHUs U 00JacTH
npuMeHeHus heHona.
Nnentudunmuposars GeHOI ¢ TOMOUIBIO

Kau€CTBEHHBIX PEAKIIHH.




TeMIiepatypsl. Bzaumoneiicteue gpeHomna
¢ OpOMHOM BOJIOM M XJIOPHIOM

xene3a(lll), kak kauecTBEHHBIC peaKIIUU

Cobnronare npasuia 0€301MacCHOTO

oOpaiteHust ¢ heHoIoM

19 AJbAETUAB U KETOHBI dopmanpaeru M aneTambAerui, Kak | XapaKTepu3oBaTh CTPOSHUE, CBOMCTBA,
MPE/ICTaBUTENIA AJIbJIETHIOB, COCTaB UX | CIIOCOOBI MOTYYEHUS U 00IACTH
Moneky. OyHKIIMOHATbHAS npUMeHeHus GopMajbIeruia u
KapOoHWIbHAs rpynmna. KadecTBeHHBIE | alleTanbpieruia.
peakuun Ha anpaerugsl. CpoiicTa, | UaeHTH)UIIMPOBATE anbIeruibl C
MOJTy4eHue u NPUMEHEHUE | TOMOIIBIO KaYECTBEHHBIX PEAKIINA.
¢opmanbrernia U aneranpaeruga. | CoOnonare npaBuiia 3K0JIOTHYECKU
Peakuuu HOJIMKOHICHCAIH Ul | TPaMOTHOTO U 0€30MacHOro 0OpalieHHs
dopmanpaeruna. [lonsTue o keToHax Ha | ¢ popMaIbAETUIOM.
pUMepe aleToHa.
Jlemoncmpayuu. Peakiiuu cepeOpsHOTO
3epKaJia U CO CBEXKENOIYyYEHHBIM
ruapokcuaom menu(ll) npu HarpeBanumu,
KaK Ka9YeCTBCHHBIE PEaKINH Ha
aJbJIeTUIbI

20 Kap6oHOBBIE KHCTTOTHI ITomonoruueckuii  psii  OpeneNbHbIX | XapaKTepu30BaTh CTPOEHUE, CBOMCTRA,




OHOOCHOBHBIX ~KapOOHOBBIX  KHCIIOT.

}KI/IpHI)IC KHCJIOTHEI. XHUMHYECKHE

CBOMCTBA KapOOHOBBIX KHCJIOT.
[lonyuyeHne U NpUMEHEHNE MYPaBbUHOMN
U YKCYCHOM KHUCJIOT.

Lemoncmpayuu. O6pa3upl MypaBbUHOM,
YKCYCHOM, TaTbMAUTHHOBOU U
CTE€apUHOBOU KUCIIOT U UX
PacTBOPUMOCTB B BOJIE

JlabopamopHvie onvimel. XUMUYECKUE

CBOMCTBA YKCYCHOW KMCJIOTBI

CrioCcoObI TIOyYeHUs U 0071aCTH
MIPUMEHEHUS MyPaBbUHOMN B YKCYCHOM
KHCJIOT.

Paszanaare obmiee, ocobeHHOE U
eIMHUYHOE B CTPOCHUHU M CBOKMCTBAX
OpraHWYECKHUX (MypaBbHHOU 1
YKCYCHOW) ¥ HEOPTAaHUIECKUX KUCIIOT.
Habmronate, MpoBOANTH, OIMCHIBATH U
(UKCHPOBATH PE3yIbTAThI
JEMOHCTPAIIMOHHOTO U JTA00PATOPHOTO
XUMHYECKHX IKCIICPUMEHTOB.
Co0nronarh npaBuia 3KOJI0TUYECKU
IPaMOTHOTO U 0€30TMaCHOTO OOpaIeHUS

C KapOOHOBBIMU KHCJIOTaMH

21

Crnoxubie 3gupsbl. ZKupbl

Peakuust  srepudukanuu.  CroxHbIe
a¢upsl. JKupbl, UX COCTaB U THAPOIIU3
(KUCIIOTHBIM W IIeJIOYHOM). Mblia.
I'mapupoBaHue KUPOB.

Jlemoncmpayuu. Komnekuus CIOAKHBIX

OnuchIiBaTh peakiuu dTepuuKair Kak
oOpaTrMoii 0OMEHHBIN MPOIIECC MEKITY
KUCIIOTAMH U CITUPTAMMU.
XapakTepu3oBaTb CTPOCHHUE, CBOMCTRBA,

CHOCOOBI OJTYYEHUS U 00JIaCTH




a¢upos. Komneknus sxxupoB. OOpasiibl
TBEPIIOTO U KHUIKOTO MBLIA.
JlabopamopHvie onvimel. OnipenieneHue

HCTIPECACIbHOCTU PACTUTCIIBHOTO Macjia

IIPUMEHEHUS KUPOB.

YcraHaBnMBaTh 3aBUCHMOCTD MEXKY
(u3NYECKUMHU CBOMCTBAMHU KUPOB,
COCTaBOM HX MOJIEKYJ U
IIPOUCXOXKICHUEM.

Y ITPOU3BOJCTBO TBEPABIX JKUPOB HA
OCHOBE PaCTUTEIBHBIX Macell.
Habmnronate, npoBoAUTH, ONMCHIBATh U
(UKCHpOBaTh pe3yJIbTaThl
J€MOHCTPALIMOHHOTO U JIa0OpaTOPHOTO

XUMHUUYCCKHUX SKCIICPUMCECHTOB

22

VrieBoans!

VYrneBonsl. MoHocaxapuabl. [roko3a
Kak anpaeruaocnupt. Copour.
MOJIOYHOKHUCIIOE ¥ CIUPTOBOE
opoxxenue. Porocuntes. ucaxapupl.
Caxapo3a. [Tonucaxapuasl: kpaxmad,
1EJUTI0NIO03A.

Jlemoncmpayuu. AlbieTUTHBIE

CBOMCTBA M CBOMCTBAa MHOTOATOMHBIX

OnpenensTe NPUHAIIEKHOCTD
OpPraHUYECKUX COCAUHEHUM K
YITIEBOAAM.

Paznuuars MOHO-, TU- ¥ TIOJIUCaXapyIbl
0 UX CIIOCOOHOCTH K TUIPOIH3Y.
[IpuBOAUTE IPUMEpPHI IPEICTABUTEIIEH
KQ)KJIOM T'PYIIIBI YIIIEBOIOB.

Hab6mronars, mpoBOAUTH, OMMMCHIBATH U




CIIUPTOB TJIFOKO3bI B PEAKITUAX C
ruapoxcugom meau(ll).
Nnentudukamus kpaxmania.
JlabopamopHvie onvimwi. I3roToBICHUE
KpaxMmaJbHOro Kiienhcrepa.
Nnentudukaius kpaxmaia Kak
KOMITOHEHTA HEKOTOPBIX MTPOIYKTOB

ITUTaHUA

(buKCcHpOBaTh PE3yAbTATHI
JE€MOHCTPALIMOHHOTO U JIa0OpaTOPHOTO

XUMHNYCCKHUX SKCIICPUMCHTOB

23

AMUHBI

AmMuHOrpynna. AMUHBI NIpEIEIbHBIE U
apomaruueckue. AHunuH. Ilomydenue
aMuHOB. Peakiua 3uHnHa. XUMHUYECKHUE
CBOMCTBA U MPUMEHEHHUE AMUHOB.
Jlemoncmpayuu. Ioprpet H. H. 3ununa.
Konnekius aHMIMHOBBIX KpaCUTENECH.
JlabopamopHvie onvimwi. I3roTOBICHUE

MOJIEJIEW MOJIEKYJI aMUHOB

OnpenensaTs MPUHAMIECKHOCTD
OPraHUYEeCKOr0 COCAUHEHUS K aMUHaM
Ha OCHOBE aHaJu13a COCTaBa €ro
MOJIEKYII.

XapakTepu3oBaTb CTPOCHHUE, CBOMCTRBA,
CIOCOOBI MOTYyUYEeHUS U 00IaCTH
MPUMEHEHUST aHUJINHA.
AprymMeHTUpOBaTh YYBCTBO T'OPJIOCTH 3a
TOCTHXXEHUS OT€UECTBEHHOM
OPTraHUYECKOW XHUMUH.

Cobnronarp nmpapuia 6€301acHOTO




O6paHICHI/I$I C aHWJIMHOM U KpPAaCUTCIIIMU

Ha ¢TI0 OCHOBC

24 AMHHOKHCIIOTHI. AMMHOKHCIIOTBI, COCTaB UX MOJIEKYN U | OnpenensiTh NPUHAAICHKHOCTh
CBOICTBA, KakK aM(OTEPHBIX | OPTAHUYECKOTO COCTMHECHUS K
OpraHUYeCKUX COEAMHEHHH. [JIMIMH, | aMUHOKHCIIOTaM Ha OCHOBE aHaJIM3a
KaKk  TIPEICTaBUTEIb  aMHHOKHCIIOT. | COCTaBa UX MOJICKYI.
[lonyuyeHne mMOMMNETHOOB peakUMeEr | XapaKTepu30BaTh CBOMCTBA
MOJIMKOHICHCAIINH. [Tonsitue O | aMMHOKHCJIOT KaKk aM(OTEPHBIX
MENTUIHOW CBSI3H. COCIMHECHUM.
JlabopamopHvie onvimsi. 3rorosnenue | Paznuyare peakiiuu MoJIUKOHACHCAITUU
MOJIETT MOJIEKYJIbI TJIUIIMHA Y TIENTUHBIC CBI3U

25 benku CrtpoeHue MoJieKys OeKOB: MepBUYHAs, | XapaKTepu30BaTh COCTaB, CTPOCHHUE,
BTOPUYHAS U TPETUYHASL CTPYKTYPHI. CTPYKTYpY M CBOMCTBA OEJIKOB.
KauecTBeHHbIE peakuu Ha OCIIKH, UX NnentudunupoBats OCIKH.
TUAPOIIN3, ICHATYpaIis U OnuceiBaTh OMOJIOTOYECKHE CBOMCTBA
Ouonornyeckne PyHKITUH. OeJTKOB HAa OCHOBE MEKIPEAMETHBIX
Jlemoncmpayuu. KauecTBeHHbIE CBSI3€M XMMUH ¥ OMOJIOTHH
peakIuy Ha OeJIKH.

26 [Tpaktuueckast pabora Ne 1. Nnentudukamms opraHugaecKux [IpoBoauTh, HAOTIONATH U OMKCHIBATH




Nnentuduxamms

OpPraHUYCCKHUX COCI[I/IHCHHﬁ

COEIMHEHUN

XUMHYECKUU 9KCIICPUMCHT IJIA
IMOATBCPIKACHUA CTPOCHHA U CBOMCTB
Pa3JINYHbIX OPTAHHYCCKUX COGIII/IHQHHﬁ,
a TaKXKEC UX I/II[CHTI/I(I)I/IKaL[I/II/I C

IIOMOIIBIO KAaYCCTBCHHBIX pCaKHI/Iﬁ

27 IToBTOpeHue n 06001IEeHNE TectupoBaHue, penieHue 3aaa4d u BBINOAHATH TECTHI, peliaTh 3a1a41 U
yOpakHEHU 10 TeMe yIOpaXHEHUS 10 TeME.

[TpoBOAUTH OLICHKY COOCTBEHHBIX
JIOCTHUXKEHUN B YCBOCHUU TEMBI.
KoppektupoBaTh cBOM 3HAHUS B
COOTBETCTBUH C TIJIAHUPYEMBIM
pe3yJIETaToOM

28 KonTponbras padora Ne2 «Kucmopoa- u a3oTcomeprkaniie OpraHuIeCcKie COSTMHCHUS

29—33 Tema 4. Opranudeckasi xumusi u o6miecTBo (5 4)

29 buorexHomorus PazButune 6uorexunonoruu. Tpu OOBICHSITD, UTO TAaKOE OMOTEXHOJOTHS,

HaNpaBJICHUS] OMOTEXHOJIOTHH: TeHHAS
(WJIM TeHeTUYEeCKasi) UHKEHEpHS,
KJIETOUHAs] MHKEHEPHsT; OUOIoTHnYecKas

uHxeHepus. [ enetnuecku

reHHas (MJIu TeHEeTUYeCcKas) HHKEHEPHs,
KJIETOYHAsI MHKEHEPHsI, OMOJIOTHYECKast
WHXXEHEpUsl, KIOHUPOBAaHUE,

UMMOOMIN30BaHHBIEC (DEPMEHTHI.




MonuduipoBanubie opranuMel (I'MO)
U TPAHCTE€HHAsl IPOAYKLHS.

KJIOHI/IpOBaHI/Ie. NMMoOuIn30BaHHEIC

XapaxkTepu3oBarh pojib OUOTEXHOJIOTHUI
B PEIICHUH MPOJIOBOJILCTBEHHOU

HpO6J'I€MI>I U COXPAaHCHUU 310POBbA

dbepMeHTHI U X MPUMCHEHHE. YeJioBeKa
Jlemoncmpayuu. BuaeodparMeHTsI 1
CJIaMIbI 110 OMOTEXHOJIOTHHA U
MMMOOMIN30BaHHBIM (pepMEHTaM
30 [Tonumepsl Knaccudukanus nonumepos. Knaccudumnuposars  monumepsl 1O
W cKkyccTBEHHBIE TOJIMMEPHI: LEILTYIOU/, | Pa3JIMYHbIM OCHOBAHHSIM.
aneTaTHbINA MENK, BUCKO3a, IIeJUT0daH. Paznuyare MCKYCCTBEHHBIE IOJIUMEPHI,
Jemoncmpayuu. Komnekuus KJ1accu(pUIIMpoBaTh 170, u
nosuMepoB. KomleKIus CHHTETUYECKUX | WIUTIOCTPUPOBATh TPYNIbl  MOJIUMEPOB
MOJIMMEPOB U U3JEIUIN U3 HUX MIPUMEPAMH.
YcTanaBnuBarh CBSI3U MEXTY
CBOMCTBaMHU MOJUMEPOB U O0O0JACTAMU
UX TPUMEHEHHUS
31 CunTeTnuecKue noauMephbl [Tonumepusauss ¥ TNOJMKOHAEHCAIMs, | Paznuyars MOJIMMEPU3ALINIO U
KaK CIIOCOOBI TMOJyYEHHUsI MOJUMEPOB. | MOJIUKOHICHCALHUIO.

Cunrernueckue kaydyku. llomucrupon,

[IpuBomMTH MpUMEPHI 3THX CIOCOOOB




Te)IOH W TONMMBUHWIXJIOPHUI, Kak
IpeJACTaBUTEIIN TJIacTMacC.
CuHTEeTMYECKHME  BOJIOKHA:  KaIpoH,
HAWJIOH, KEBJIAP, JTABCAH.
Jlemoncmpayuu. Komnekuus
CUHTETHUYECKUX TOJIMMEPOB: IJIACTMACC

¥ BOJIOKOH U M3IEINN U3 HUX

IMOJIYUCHHS ITOJIUMCEPOB.
OnuceiBaTh CHUHTETUUYECKHE Kay4yKH,
IJ1aCTMAaCChl 1 BOJIOKHA Ha OCHOBC CBA3U

CBOMCTBA — IIPUMEHEHHE

32 [TpakTrueckas padora Ne 2 Pacro3naBanue miacTMace U BOJIOKOH [TpoBonuTh, HAOMIOMATH W OMHCHIBATH
XHUMHYECKHHA HKCIICPUMEHT TUTSI
UACHTU(DHUKAIMH [JIACTMACC U BOJIOKOH C
MTOMOIIIHIO KaYECTBEHHBIX PEAKITHIA

33 IoBTOpeHue u 0000meHue Kypca. [logBeneHue HTOroB yueoHoOro roaa.

34—35 Pe3epBHOE BpeMst




IIpumepHoe TeMaTH4YecKoe IIAaHMPOBaHue Kypca 11 kiacca 6a30B0ro ypoBHs

(1 u B HEnem0, Bcero 35 4, u3 HUX | U pe3epBHOE BpeMsl)

XapakTepuCTUKa OCHOBHBIX BUJOB

Howmepa
Tema ypoka OcHoBHOE cofiepKaHue ypOKa NeSATEeILHOCTH 00yJaromuxcs (Ha
YPOKOB I1/T1
YpOBHE yU€OHBIX JCHUCTBUIA)
1—9 Tema 1. CTpoenue Bemiects (9 4)

1

OcHOBHBIC CBCACHMHI O

CTPOEHHUM aToMa

Crpoenue aroma: cocTaB sipa (HyKJIOHBI)

U 3JIeKTpoHHAas oOonouka. [lonarue 06
n3oromnax. [lorarue o XummaeckoMm
AJIEMEHTE, KAK COBOKYITHOCTH aTOMOB C
OJIMHAKOBBIM 3apsiIOM sipa.
Llemoncmpayuu. IlopTpeTsl

3. Pesepdopna, H. bopa.
BuneodparmenTs u cnaitabl «bosbioit
aJpOHHBIN KOJUIAUAEP», « YPOBHU

CTPOCHHA BCUICCTBA»

ApryMEeHTUPOBATH CIOKHOE CTPOCHUE
aroMa KaK CHCTEMBbI, COCTOSIIEH U3
s7ipa ¥ DJIEKTPOHHOM 00O0JIOUKH.
XapakTepu30BaTh YPOBHU CTPOCHUS
BEIIECTBA.

OnuceIBaTh YCTPOHMCTBO U padoTy

bosboro agpoHHOrO KoJutamaepa




Ilepnonnueckas cucrema
XUMHUYECKHUX DJIIEMEHTOB
J1. 1. MeHaeneeBa B CBETE

Y4YEHUS O CTPOCHUN aTOMa

Ou3nvecKuil CMbICI NMPUHATON B TalOiHIIe
. . Menneneena CUMBOJIUKU:
MOPSIAKOBOTO HOMEpa 3JIEMEHTA, HOMEpPA
nepuojga u Homepa rpymmsl. [loHsTHE O
BaJICHTHBIX dJieKTpoHax. OToOpakeHue
CTPOCHHUS ANEKTPOHHBIX 00oJ10u€eK
aTOMOB ~ XMMHYECKUX  DJJIEMEHTOB C
IIOMOIIBIO 3JIEKTPOHHBIX U 3JIEKTPOHHO-
rpaduueckux Gopmy.

OOpbsicHeHue 3aKOHOMEPHOCTEN
U3MEHEHUSI  CBOMCTB  DJJIEMEHTOB B
nepuofax M Tpylmnax MNepUOAUYECKOU
CHUCTEMBI, Kak CJIIEACTBUE 170,
3JIEKTPOHHOTO CTPOCHUSA. JIEKTPOHHBIE
CEMENCTBA XUMUYECKUX DIIEMEHTOB.
Jemoncmpayuu. Paznnunsie Gopmbl
[Tepronnueckoi CUCTEMBI XUMUYECKHX
anemenToB /1. . Menaeneesa. [loptper

. . Menneneena.

OnuceIBaTh CTPOEHUEM aTOMa
XUMHUYECKOTO IEMEHTA Ha OCHOBE €I0
IIOJIO’KEHUS B IIEPUOINYECKON CUCTEME
. . Menaeneena.

3anuceIBaTh NICKTPOHHBIE U
ANEKTPOHHO-TpaduyecKue GopMyJbl
XUMUYECKHUX AIIEMEHTOB.

Onpenensts OTHOLIEHNE XUMUYECKOTO
JJIEMEHTA K ONPENCIEHHOMY

QJICKTPOHHOMY CeMeﬁCTBy




JlabopamopHvie onvimboi.
MonenrpoBaHue MOCTPOCHUS
[lepuoauyeckoil cucTeMbl C TOMOUIBIO

KapTOYEeK

Cpasuenue [lepuoanaeckoro
3aKOHA U TEOPUU XUMHUIECKOTO
cTpoeHus Ha Ppuiaocodpckoi

OCHOBC

Hp CAIIOCBUIKH OTKPLITHUA

[lepuoanyeckoro 3akoHa U TEOPUH
XUMUYECKOTO CTPOCHUSI OpPraHuYeCKux
COEAMHEHU; POJb JUYHOCTU B UCTOPUH
XUMUU; 3HAYCHUE MPaKTUKU B
CTAHOBJICHUM W Pa3BUTHH XHUMHYECKHUX
TEOPHUU.

Jlemoncmpayuu. oprpetst . W.

MenneneeBa u A. M. Bytneposa

[IpencraBiaTs pa3BUTHE HAYYHBIX
TEOPHUI MO CIIUPATIM HA OCHOBE TPEX
dbopmynupoBok I[lepuonnueckoro 3akoHa
Y OCHOBHBIX HallpaBJICHUN Pa3BUTHUS
TEOPUU CTPOECHUS (XUMUUYECKOTO,
AIIEKTPOHHOTO U MPOCTPAHCTBEHHOTO).
XapakTepu30BaTh PoJib MPAKTUKH B
CTAQHOBJICHUH U Pa3BUTUH XUMHUYECKOM
TEOPHH.

AprymMeHTUPOBaTh YYBCTBO TOPJIOCTH 32
JOCTHKEHUSI OT€YECTBEHHON XUMUU U

BKJIAJ] POCCUMCKUX YUYEHBIX B MUPOBYIO

HayKy

HMonHas xumudeckasl CBs3b U

HOHHBIC KPUCTAIIINYCCKUC

Karuonsl u aHMOHBI: HX 3apsaabl H

KHaCCH(bHKaHHH M0 COCTaBy Ha IPOCTBIC

XapakTepu30BaTh HOHHYIO CBSI3b KaK

CBSI3b MEXKTy HOHAMH, 00PA3yIOIIUMHUCS




PELIETKH

n cinoxubie. [Ipeacrasurenn. IlonsTue
00 MOHHOM XMMHYECKOUW CBA3U. MoHHasg
KpHUCTAJIIINYECKast peléTka u

busznueckue CBOMCTBa BEIIIECTB,
00yCIIOBIICHHBIE 3TUM CTPOCHHUEM.
Jlemoncmpayuu. Moaenbs HOHHON
KPUCTAJUIMYECKON PEIIETKU HA TpUMEpE
XJIOpHUIa HaTpusi. MUHEPAJIbI C 3TUM
THTIOM KPHUCTAJUIMYECKOU PEIIETKOM:

KaJbIUT, TaJIUT.

B pe3yabTare OTAa4Yy WIK IIpuéma
UIEKTPOHOB aTOMaMU WIH IpynIaMu
aTOMOB.

OnpenensiTe NPUHAICHKHOCTh HOHOB K

TOM WJIA UHOM I'pylIic¢ Ha OCHOBAHHUHU UX

3apsaa U cCoCTaBa.

Xapaktepu3oBaTh (PU3HMUECKHE CBOMCTBA

BEILIECTB C MIOHHOM CBA3BIO, KaK
(YHKIMIO BU/Ia XUMUYECKOM CBSI3U U

THUIA KPUCTAJUTMYECKON PEIIETKH

KoBajieHTHass XUMHUYECKas
CBA3b. ATOMHBIE U
MOJICKYJIAPHBIE

KPUCTAJNINYECKUE PEIIETKU

Ilousatue 0 KOBAJICHTHOM CBSI3U.
DIIEKTPOOTPULATENBHOCTD, HEMOJApHAs U
KOBAJICHTHEIE

IMOoJIIpHasd CBA3U.

Kpartnocts KOBAJICHTHOM CBSI3H.
Mexanu3mbl 00pa3oBaHUsl KOBaJEHTHBIX
CBs3€il:  OOMEHHBIM W JOHOPHO-
aKUeNnTopHbINA. llomspHOCTE MOJIEKYIIHI,
KaK CJEJICTBHE TMOJSPHOCTH CBSI3HM H

reomeTpur Mosiekyisisl. Kpucrammueckue

OnuceiBaTh KOBAaJECHTHYIO CBS3b, KAK
pe3ysbTar 00pa3oBaHus OOLIUX
3JIEKTPOHHBIX Nap WM KaK pe3yJabTar
NEPEKPBIBAaHUS DJICKTPOHHBIX
opOuTaei.

KnaccudunupoBaTh KOBaJI€HTHBIE
cBsi3u 1o DO, KpaTHOCTHU U CIIOCO0Y
NEPEKPbIBAHUS 3JIEKTPOHHBIX

opOuTaei.




pEWIETKH € O3TUM  THUIOM  CBSI3M:
MOJIEKYJISIDHBIE U aTOMHble. PU3NUECKUE
CBOMCTBAa  BEHIECTB, OOYCIIOBJICHHBIC
THUMNOM KPUCTAJUTMYECKUX PEIIETOK.
Jlemoncmpayuu. Moaenu MOJIEKYJISIPHOU
KPUCTAJUIMYECKON PEIIETKN HA IPUMEPE
«CYXOTO JIbJIa» WA UOJA U aTOMHOM
KPUCTAJUIMYECKON PEIIETKU HA IPUMEPE
anmasa, rpadura uiam kBapua. Mogenb

MOJISIPHOTO 00bEMa Tra3a

XapakTepu3oBaTh (PU3UUECKUE CBOMCTBA
BELIECTB C KOBAJICHTHOM CBA3BIO, KaK
(PYHKIIMIO KOBAJIEHTHOH CBSI3U U THUIIA

KPUCTAJUINYECKOU PEIIETKU

Meramnueckas XxuMuuecKas

CBA3b

IloHsaTHE O METAJUIMUYECKOU CBI3U WU

METaJITTAYECKUX KPUCTAJTTNYECKHUX
pelETKaxX. dusnveckKue CBOMCTBA
METaJJIOB Ha OCHOBE 170:4

KPUCTAJUIMYECKOTO CTPOCHUS.
[IpumeHeHnEe METalIOB Ha OCHOBE MX
CBOMCTB. YEPHBIEC U LIBETHBIE CILIABHI.
Jlemoncmpayuu. Monenu

KPUCTAJUIMYECKUX PEHIETOK METAJIIOB.

XapakTepru30BaTh METAIIIUYECKYIO
CBSI3b KaK CBSI3b MEXK]ly HOH-AaTOMaMH B
METaJJIaX U CIUIaBaX MOCPEACTBOM
0000111eCTBIEHHBIX BaJICHTHBIX
3JIEKTPOHOB.

OOBSICHATH €IUHYIO IPUPOY
XUMHUYECKHUX CBS3CH.

XapaktepusoBath (HM3UUECKHE CBONCTBA

METAJJIOB, KaK (PYHKIIHUIO




JlabopamopHvie onvimboi.
KoncTtpyuposanue mozaenu

METAJJIMYE€CKOM XMMHUYECKOM CBSI3HU

METaJJIMUECKOM CBSI3U U METAIJINYSCKOM

KPUCTAJUIMYECKON PEIIETKU

BOI[OpOI[HaH XUMHUYCCKasA CBA3b

MexmonexkysapHas u
BHYTPUMOJIEKYJISIpHAs BOJIOPOJIHBIE
CBA3M. 3HAUEHHE  MEXKMOJIEKYISIPHBIX
BOJIOPOAHBIX CBSI3€M B MPHUPOJAE U KUZHU
YeJI0BeKa.

Llemoncmpayuu. BuneodpparMeHTsl U
cinaipl «CTpyKTYphl O€sKay.
Jlabopamophuie onvimul. Jlenatrypanust

Oeka

XapakTepu30BaTh BOJIOPOJHYIO CBSI3b
KaK 0COOBINM THII XUMHYECKOM CBS3H.
Paznuuare MEXMOIEKYISIPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOJIOPOJIHBIE
CBSI3H.

PackpsiBaTh poJib BOIOPOIHBIX CBS3EH B
OpraHu3alui MOJIEKYJI OHOITOJIMMEPOB,
— OenxoB u JIHK, — Ha ocHOBe

MEXIPEIMETHBIX CBsI3el ¢ OMooruen

[Tonumepsl

[lonyyeHnne  mOIMMEpPOB  PEAKLUSAMMU
NOJIMMEPU3ALIMM U TOJUKOHICHCALIMH.
Baxnelmue npeactaBuTeNy miacTMace 1
BOJIOKOH, HX TIIOJly4eHHE, CBOMCTBA H
IIPUMEHEHHUE. [Tonsatue 0
HEOPraHMYECKMX MOJMMEpax MU  HX

MpcaCTaBUTCIIN.

XapakTepu3oBaTh OTUMEPHI KaK
BBICOKOMOJIEKYIISIPHBIE COECTUHEHUSI.
Paznuyath peakuuu noiuMepu3aluu u
MOJINKOHICHCAIUH.

OnuceiBaTh BaKHEUIITNE MPEICTABUTEIN
IJJACTMACC U BOJIOKOH U Ha3bIBaTh

00J1aCTH MX TPUMEHEHUS.




Jemoncmpayuu. Komnekuuu
«ITnactmacchl», «BomokHay. OOpasiisl
HEOPTraHUYECKHUX IMOJTMMEPOB — BEIIECTB

ATOMHOU CTPYKTYPBbI

YcTaHaBIMBaTh €EAMHCTBO OPraHUYECKOU
Y HEOPraHUYECKOM XUMUU Ha IIpUMepe

HCOPTaHNYCCKUX ITOJINMCPOB

I{I/ICHCpCHLIG CHCTCMBI

[TonsTne o  gucnepcHo  dasze wu

IUACIEPCUOHHOW  cpene.  ArperarHoe
COCTOSIHUME pa3Mep dYacTull (a3bl, Kak
OCHOBA JUIsl KJIACCU(PUKALIUN JTUCTIEPCHBIX
CUCTEM. DMYJIbCUHU, CYCTICH3UH, a3PO30JIH
— IpyNIbl TPyOOIMCIIEPCHBIX CUCTEM, UX
NPEACTABUTENN. 30JIM U T€JId — TPYNIIbI
TOHKOJIUCTIEPCHBIX CUCTEM, ux
npencraButenu. [lonsitue o cunepesuce u
KOATyJISIIUH.

Jlemoncmpayuu. Konnekuuu o6pa3iion
Pa3JIMYHBIX AUCTIEPCHBIX CUCTEM.
Cunepesnc U Koarymsinus
JlabopamopHvie onvimel.  Tlomyuenue

KOJUIOUJTHOTO pacTBOpa KypHHOTO Oelka,

XapakTepu30BaTh Pa3IUUHbIC THITBI
JUCTICPCHBIX CUCTEM Ha OCHOBE
arperaTHoro COCTOSTHUS JTUCIICPCHOM
(da3bl ¥ TUCTIICPCUOHHOM CpE/Ibl.
PackpbIBaTh posib pa3IUdHBIX THIIOB
JTUCTIEPCHBIX CUCTEM B JKM3HHU IIPHPOJIBI
1 00111eCTBa.

[TpoBOINTE, HAOIIOAATH U OMKCHIBATH

XAMUYECKUN SKCIIEPUMEHT




HCCJIEIOBAaHUE €r0 CBOMCTB C IMOMOILBIO
Ja3epHOM YKa3Ku U TPOBEACHHUE €ro
neHarypauu. [lomydenue  sMmynbcuu
pPacTUTENTHHOTO Maciia W HaOIoJeHuEe 3a
e¢ paccinoenueM. [lonyyenue cycrneH3uu
«HM3BECTKOBOTO MOJIOKa» W HaOIIOIEeHHE

3a €€ cequMeHTalneEn

10—21

Tema 2. XuMu4eckne peakiuu

(12 v)

10—11

Knaccuduxanusa xumMuaeckux

peakuuin

AumoTponu3anus U M30MEpU3alus, Kak

pC€aKuuun oe3 HU3MCHCHUA CcOCTaBa

BEIIECTB. AJIOTpONUsS W €€ IPUYHHBI.
Knaccudukarus peaknuii mo pa3andHbIM
OCHOBaHMSM: TI0O YHCIY M COCTaBY
peareHToB W TPOAYKTOB, mo (ase, 1o
MCIIOJTb30BaHHIO

KaTalim3aTropa niim

addexTy.

TepMoXUMUYECKHUE YPABHEHUS PEAKLIUM.

dbepmeHTa, MO TEIIOBOMY

OnpenensaTs MPUHAIICIKHOCTh
XUMHUYECKOW PEaKITUu K TOMY WJIH
WHOMY THUITY Ha OCHOBaHUU IO
Pa3IMYHBIX TTPU3HAKOB.

OTtpaxkaTh Ha MUChbME TEIIOBOM A DEKT
XMMHUYECKUX PEAKLUN C TTOMOIIBIO
TEPMOXUMHUYCCKUX YPABHCHHM.
[TonTBepkaaTh KOMMYECTBEHHYIO
XapaKTEPUCTHUKY IK30- U
HAOTEPMHUYECKUX PEAKIIUN pacuéTaMu

10 TCPMOXUMHUYCCKUM YPABHCHUAM.




Jlemoncmpayuu. PactBopeHue cepHOM
KHUCIJIOTHl U aMMHUAYHOM CEUTPHI U
(duKcalys TEIIOBBIX SBJICHUN ISl 3TUX

MPOIIECCOB

12

CxopOCTh XUMHYECKUX

peakuuin

@aKTOpBl, OT KOTOPBIX 3aBUCHT CKOPOCTb

XAMHUYECKUX pEaKLM: pupoIa

pearupyromux BCIICCTB, TCMIICpATypa,

IIomanab ux COIIPUKOCHOBCHHA
pearupyromux BCIICCTB, Hux
KOHLCHTpAIH:1, IMPpUCYTCTBHC

katanu3atopa. lloHsTue o Karamuse.
DepMEHTHI, KaK OHOJIOTHYECKHE
KaTaJn3aTophl. NHrubuTopsl, KaK
«aHTOHUMBID»  KaTalu3aTOpOB U  HX
3HauYCHHUE.

Jlemoncmpayuu. Bzaumonencraust
pPacTBOPOB COJITHOM, CEPHOU U YKCYCHOU

KHCJIOT OI[HH&KOBOFI KOHLCHTpAaIHu €

YcraHaBnMBaTh 3aBUCUMOCTb CKOPOCTH
XUMUYECKOM PEaKIMK OT IPUPOJIBI
pearupyromux BeeCTB, UX
KOHILICHTPALUU, TEMIIEPATYPhI U
IUIOIIAN UX COPHUKOCHOBEHHSI.
PackpbIBaTh poJib KaTaJin3aTopoB Kak
(aKTOpOB YBEIUYEHUS] CKOPOCTH
XUMHUYECKOU peaKkuy U pacCMaTpUBATh
UHTUOUTOPBI KaK «aHTOHUMbBD)
KaTaJIn3aTOPOB.

XapaktepusoBaTh (epMEHTHI KaK
OMOJIOTrMYEeCKHUE KaTallu3aToPhbl
OEITKOBOM MPUPOIBI U PACKPHIBATH UX

POJIb B IIPOTCKAHHNHA OMOXUMHYECKUX




OJIMHAKOBBIMH KyCOYKaMU (TpaHyIaMHM )
[IMHKA U B3aUMOJICHCTBUE OJIMHAKOBBIX
KyCOYKOB Pa3HbIX METAJUIOB (MarHus,
LIMHKa, KeJe3a) C paCTBOPOM COJITHOM
KHCJIOTBI, KaK IIPUMEP 3aBUCUMOCTH
CKOPOCTH XUMHYECKUX PEAKIUN OT
IIPUPOJIBI BelIeCTB. B3auMonencraue
pacTBOpPOB THOCYINIb(aTa HATpUs
KOHIIEHTPALIMK U TEMIIEPATypPhI C
pPacTBOPOM CEPHOM KUCIIOTHI.
MonenupoBaHHE «KUIISLIETO CIOS.
['ereporeHHblii KaTanu3 Ha PUMEPE
pasyIoKEHUS MIEPOKCHIA BOAOPOIA B

IMPUCYTCTBUN ANOKCHUAa MapraHiia.

Jlabopamophwvie onvimsi. cionb3oBaHue

HEOPraHUYECKUX KaTajln3aTopoB (CoJieit

xKees3a, HoAuAa Kaiuus) U NPUPOAHBIX

00BEKTOB, COACPIKAITUX KaTaasy (ChIpoe

MsICO, KapTodenb) ISl pa3IoKeHUs

peaKurii Ha OCHOBE MEXITPEAMETHBIX
CBSI3E€U C OMOJIOTHEH.
[IpoBoauTh, HAOMIOAATH U OTIMCHIBATH

XMMHUYECKUM OKCIICPUMCHT




IIEPOKCHAa BOAOPpOaAA

13 OO6paTUMOCTh XMMHUECKHIX Knaccudukanuss xumudeckux peakiuil | OnuchBaTh COCTOSHUS XUMUYECKOTO
peakuuii. XuMuieckoe o Mpu3HaKy ux HampasieHus. [loHATHEe | paBHOBeCHs U MpeiaraTh COCOObI €ro
PaBHOBECHE H CIIOCOOBI €r0 00 0OpaTUMBIX peaKlIUiX U XMMHUYECKOM | CMEIICHHS B HEOOXOMMYIO CTOPOHY Ha
CMEIICHUS paBHoBecun. [Ipunmun Jle-lllatenbe u | OCHOBE aHANIM3a XapaKTEPUCTUKU
crocoObI CMEIICHUS XUMHUYECKOro | peakuuu U npuHuuna Jle-lllarense.
paBHOBecus.  OOmas xapakrtepuctuka | [I[poBonuts, HabMOAATh U ONUCHIBATH
peaKkuuil CHHTE30B aMMMaKa M OKCHJA | XHMHYECKUH DKCIEPUMEHT
ceppi(VI) u paccMoTpeHHne — ycloBHiA
CMELICHUS 170:¢ paBHOBECHS Ha
IPOU3BOJICTBE.
Jlemoncmpayuu. CMeNIEHHEe paBHOBECHS
B cucteme Fe** + 3CNS ™« Fe(CNS),
JlabopamopHhvie onvimsi. ViimocTparus
npasuiia bepromie Ha npakTuke —
IPOBEACHUE PeaKkiuii ¢ 00pazoBaHUEM
ocajiKa, ra3a v BOJbl
14—15 I'upponus OOparuMbIit 1 HEOOPATUMBIN TUAPONH3EL. | ONpeAensaTh TUII THAPOJIU3A COTU Ha




I'mppomus conet m ero tunsl. I'uaponus
OpPraHMYECKUX COECIMHEHUNW B KHUBBIX
OpraHu3MoB, Kak OCHOBa oOOMeHa
BeniectB. [loHATHE 00 »HEpreTuyecKoM
oOMeHe B KIJIETKE U POJU TUAPOIH3a B
HEM.

JlabopamopHvie onvimsi. cibiTaHue
UHIMKATOPaMU Cpelbl paCTBOPOB COJIEN

Pa3INIHBIX THUIIOB.

OCHOBE aHaJIM3a €€ COCTaBa.
Kinaccudumuposats rugponus coneit

110 KaTUOHY U aHHOHY.
XapakTepu3oBaTh pOJib THIPOIN3A
OpraHUYeCKUX COCTMHEHUM, KaK
XUMUUYECKOU OCHOBBI 0OMEHA BEIIECTB U
SHEPIrUU B KUBBIX OpraHU3Max.
[TpoBoauTh, HAOIIONATH U OMUCHIBATH

XHUMHYECKUMN OKCIICPUMCHT

16

OKUCIIATEBHO-

BOCCTAaHOBHUTCJIBHBIC PCAKIINN

CrerieHb OKHUCJICHHS W €€ OIpeesieHHue
nmo  dopmylraM  OpPraHMYECKHX U
HEOPTaHUYECKUX BEIIECTB. DJIEMEHTHI U
BEIIIECTBA, Kak OKHCTTUTEIH "
BoccTaHoButenu. [lonstne o mporeccax
OKHUCJICHUS u BOCCTaHOBJICHHUSI.
CocraBliecHHE ypaBHCHUH XHWMHYECKHUX
peakmuii Ha OCHOBE  DIIEKTPOHHOTO

OaJianca.

OnpenensiTe OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIMN KaK
MPOLIECCHI C UBMEHEHUEM CTEICHEN
OKHCJICHHS DJICMECHTOB BCIIICCTB,
YYaCTBYIOIIUX B PEAKIIUU.

Pa3znuyars okucauTenp u
BOCCTAHOBUTEIb, MPOLIECCH OKUCIIECHUS
1 BOCCTAHOBJICHHS.

Cocrasnsate ypaBHeHust OBP Ha ocHOBe




Jlemoncmpayuu. B3anMoIeiCTBHE IUHKA
C COJITHOM KHCIIOTOW U HUTPATOM
cepebpa.

Jlabopamophvie onvimsi. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHAS PEAKIINS U PEAKIINS
oOMeHa Ha IpUMepe B3aUMOICHCTBUS
pactBopoB cyibdara meau(ll) c xxenezom

" paCTBOPOM IIICIIOYH.

AJIEKTPOHHOTO OanaHca.
[TpoBoauTh, HAOMIONATH U OTICHIBATH

XMUMHUYECKUMN OKCIICPUMCHT

17-18

DNEKTPOIU3 PacIljIaBOB U
pactBOpOB. [IpakTHueckoe

IMPUMCHCHUEC 3JICKTPOJIN3a

XapaKTepUCTHKA AJIIEKTPOJIN3A, KakK
OKHMCIIUTEIbHO-BOCCTAHOBUTEIBHOTO

nporecca. (OCOOEHHOCTU DIIEKTPOJIU3A,
MIPOTEKAIOIIETO B pacTBopax
AIEKTPOJIUTOB. IIpakTrueckoe
MPUMEHEHHUE JJIEKTPOJM3a: TOJIYyYECHHE
rajJoreHoOB, BOJIOpOJA, KUCJIOPOAA,
IICJIOYHBIX METAJUIOB M IIEeJo4YeH, a
TaKXe ATIOMUHHUSA BIEKTPOITU30M

paciylaBOB M pPAacTBOPOB COCIUHEHUH

OnuchIBaTh IEKTPOIIN3 KaK
OKHCIIUTEIHbHO-BOCCTAHOBUTEIbHBIN
npolecc.

Paznuuate 35eKkTposini3 paciiaBoB U
BOJIHBIX PaCTBOPOB.
XapakTepu3oBaTh MPAKTHUYECKOE
3HAUEHHE IEKTPOIN3a HA IPUMEPE
MOJIYYEHHUSI AaKTUBHBIX METAJIJIOB U
HEMETAJIJIOB, a TAKXKe

TraJIbBaHOIIIIACTUKH, I'aJIbBAaHOCTCT U,




ITUX DJIEMEHTOB. Iloustue 0

rajbBaHOIIACTUKE, raJIbBAHOCTETHUH,
padbUHUPOBAHUU I[BETHBIX METAJIIOB.
Jemoncmpayuu. KoHCTpynpOBaHHe
MoJIeH MeKkTponu3épa. Buneodparment

C HpOMBIIHJ'ICHHOfI YCTaAaHOBKH JIsA

IMOJYUYCHUA aJIFOMHUHHA

pa(i)I/IHI/IpOBaHI/II/I OBCTHBIX MCTAJIJIOB

19 [Ipaktrnueckas padora Ne 1. Pemenue sxcnepumeHTanbHbIX 337a4d o | [naHupoBars, NpoBOAUTE HAOIIOAATH U
PelreHne 3KClIEpUMEHTAIBHBIX | TEME «XUMHUUYECKast pEaKLUsD) OIMCBHIBATh XUMUYECKUN DKCIIEPUMEHT C
3a/1a4 10 TeMe «XMMHUYECKast COOJIOZICHUEM TTPaBUJI TEXHUKH
peaxius» 0€30MacHOCTH

20 [ToBTOpenue u o6oOLIeHNE TectupoBanue, penieHue 3aaad u BBINONHATE TECTBI, pelIaTh 3a1a4u U

VU3YYECHHOTO

YIPaXXHEHUU 110 TEME

YIPAKHEHHUS 110 TEME.
[TpoBOANTH OLIEHKY COOCTBEHHBIX
JOCTH>KEHHUI B YCBOEHUU TEMBI.
KoppektupoBarb cBOM 3HAHUS B
COOTBETCTBHH C INTAHUPYEMBIM

pe3yapTaToM




21

KontponpHas padora Ne 1 «CtpoeHue BemecTBa. XUMHAYECKas PEaKITUs»

22—30 Tema 3. BemecTBa u ux cBoiicrsa (9 4)

22 Mertassl @u3NYeCcKre CBOWCTBA METAJUIOB, Kak | XapaKTepu30BaTh busnueckue u
¢ynkumust ux  crpoeHus.  JleneHue | XUMUYECKHE CBOWCTBA METAJUIOB Kak
METaJUIOB HA TPYIIIbI B TEXHUKE U XUMHHU. | YyHKIIMIO CTPOEHUS UX aTOMOB W
XUMUYECKUE CBOWCTBA METAUIOB W | KPUCTAIUIOB HAa OCHOBE IPEACTABICHUN
ANEKTPOXUMHUYECKUI psif HanpspkeHuil. | 00 OBP u monoxxkeHuss MeTaijioB B
[TousiTne 0 METAJUIOTEPMUU | DIIEKTPOXUMHUYECKOM PSTY HAIPSAKEHUN.
(UIIOMUHOTEpPMUU, MarHueTepMuUu 1 Jip.). | HabmonaTe u onmuchIBaTh XUMUYECKUN
Llemoncmpayuu. Konmekuus MeTamioB. AKCIEPUMEHT
B3aumMopelicTBre KOHIIEHTPUPOBAHHOM
a30THOM KHUCJIOTHI ¢ MeIbI0. Bemblmka
TepMuTHOM cMmecu. [loptper
H. H. bekerosa

23 Hewmeramnsl. biiaroponnsie Hemeramnsl kak okuciutenu. Hemeramnsl | OnucbiBaTh 0COOEHHOCTHU MOJI0KEHUS

ra3bl

KakK BOCCTAHOBUTEJIH. Pan
AJIIEKTPOOTPULIATEILHOCTH. NneprHbie
WU OJIarOpOIHBIC Ta3bl.

Jlemoncmpayuu. Konnekunss HEMeTasaoB.

HeMeTauioB B [lepuonnueckoit Tabmurie
. . MenpaeneeBa, CTpOEHHUE UX
aTOMOB Y KPUCTAJLIOB.

CpaBHUBATH CIIOCOOHOCTH K




Bcenpimka y€proro nopoxa. BelrecHenue
raJIOTEHOB U3 UX PACTBOPOB APYTMMU

rajJorcHaMu

AJUIOTPONUU C METAIIJIAMU.
XapakTepu30oBaTh 00IINE XUMUIECKUE
cBoMcTBa HEMeTaJlIoB B cBeTe OBP 1 nx
MTOJIO’KEHUSI HEMETAIUIOB B PSY
3IEKTPOOTPHULIATETLHOCTH.

HaOimronaTe 1 onuCcEIBaTh XUMHUYECKUI

AKCIIEPUMEHT

24

Kucaotsl HCOPIraHNYCCKUC U

OpTraHUYECKHUe

Kucnorel ¢ TOYKM 3peHUS aTOMHO-
MOJIEKYJIISIPHOTO  ydyeHusa. Kuciaorsl ¢
TOYKHU 3pEHHUs TEOpUU
ANEKTPOJIUTHYECKOM JIMCCOLAALINY.
Kucnorel ¢ TOYKM 3peHUS NPOTOHHON
teopun. OOmMEe XUMHUYECKHE CBOWCTBA
kuciot. Knaccudukanus KUcior.
JlabopamopHnuwiii onvim. UccrenoBanue
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM

151 YKCYCHOﬁ KHCJIOT KaIlICJIbHBIM MCTOAOM

py UX pa30aBICHUU BOJOM.

COOTHOCUTB MPEACTABUTENEI
OPraHUYeCKUX U HEOPTaHUYECKHUX
KHUCJIOT C COOTBETCTBYIOLIEH
KJIaCCU(DUKAITMOHHON TPYTITION.
OmnuceIBaTh 00IIME CBOMCTBA
OpraHUYECKUX U HEOPTaHUYECKUX
KUCJIOT B cBeTe T/ 1 ¢ mo3uuuu
OKHCJICHUSI-BOCCTAHOBJICHHS KaTHOHA
BOJIOPO/Ia WJIM aHHOHA KUCJIOTHOTO
ocTarka.

OnpenensaTb 0COOCHHOCTH XUMHUECKHUX

CBOWCTB a30THOM, KOHLICHTPUPOBAHHOMN




CEpHOM U MyPaBBUHOU KHUCJIOT.
[IpoBoauTh, HAOMIONATH U OOBICHATH
pe3yNIbTaThl IPOBEAEHHOTO

XUMHUYICCKOIO OKCIICPUMCHTA

25

OcHoBanus HCOPTaHUYCCKUC U

OpraHUYECKHUe

OcHOBaHMSI C TOYKM 3pEHUS AaTOMHO-
MOJEKYJIpHOrO ydeHus. OCHOBaHHS C
TOUYKH 3pEeHUS TEOpUH
AIEKTPOIUTUYECKOU JACCOLIUALIAH.
OcHOBaHHSI C TOYKH 3PEHUS] MPOTOHHOM
teopun. Kraccubukanuss oCHOBaHUM.
XUMHUYECKUE CBOWCTBA OPraHUYECKUX M
HEOPraHUYE€CKUX OCHOBAHUM.
Jlemoncmpayuu. Konnekuus menoyend u
aMHUHOB. B3aumoneiicTBue napos
KOHLIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM
KHUCIIOTHl U aMMHUaKa («JIbIM 0€3 OTHS).
[Tonyyenne aMmMHuaka U U3y4eHHUE €T0
CBONCTB.

JlabopamopHhvie onvimei. [lomydenue

OnuceIBaTh HEOPraHUYECKNE OCHOBAHUS
B cBete TO/I.

XapakTepu30oBaTh CBOMCTBA
OPraHMYECKUX U HEOPTAaHUYECKUX
OECKHIJIOPOJIHBIX OCHOBaHUH B

CBETE MPOTOHHOW TEOPHHU.

[TpoBoauTh, HAOTIONATH U OMUCHIBATH

XUMHYECKUM OKCIICPUMCHT




HCPACTBOPUMOI'O THAPOKCHU A U €TO

B3aNMOJICHICTBUE C KUCIIOTOM

26 AMmpoTepHbIe COENHEHUS Heopranuueckue amporepHble XapakTepu30BaTb OPraHUYECKUE U
HEOPraHWYeCKHUe U COCIUHEHHUS: OKCUJIBI U TUAPOKCUABI, — | HEOpraHuueckue aM(oTepHbIe
OpraHU4eCKHe UX CBOMCTBA U IOJyYECHHUE. COCIMHEHMSI KaK BEILECTBA C

AM@oTepHbIe OpraHUYeCKUE COCTUHEHUS | IBOMCTBEHHOM (DyHKIMEN KUCIOTHO-
Ha mpuMepe aMUHOKHUCIOT. [lentuabl n OCHOBHBIX CBOMCTB.

NENTUAHAs CBA3b. ApryMeHTHpoBarh CBOKWCTBA
Lemoncmpayuu. Paznuynele ciyyan AMUHOKHUCIIOT KaK aM()OTEPHBIX
B3aMMOJICHCTBHSI pACTBOPOB COJIEU OpPraHUYECKUX COCIUHECHHI.
AIFOMUHUSA CO IIETOYBIO. PackpsIBaTh Ha OCHOBE
JlabopamopHhvie onvimsi. [lonyduenue MEXKIPEIMETHBIX CBsA3EH ¢ Onosioruei
amM(OTEepHOTO THIPOKCUA U U3yUYEHUE POJIb aMUHOKHCIIOT B OPraHU3alun
€ro CBOMCTB YKU3HU

27 Conu Knaccudukanus coneid. XKéctkocTh Boabl | XapaKTepru30BaTh COM OPraHUYECKUX U

u crocobsl e€¢ ycrpanenusa. llepexon

kapOoHaTa B TUAPOKApOOHAT W OOpaTHO.

HCOPraHN4YCCKUX KHUCJIOT B CBETC TCOPHUHU

3J'ICKTpOJ'IHTH‘-I€CKOI>i Jucconuranum.




OO61me XUMHUYECKHE CBOMCTBA COJIEH.
Jlemoncmpayuu. I1omyyeHune xECTKOU
BOJIbI U YCTPAHEHUE €€ KECTKOCTH.
Jlabopamophvie onvimsi. [IpoBenieHne
Ka4E€CTBEHHBIX PEAKIUI 110 ONPEICICHUAI0

cocTaBa COJIN.

CoOTHOCHUTH MpeCTaBUTENEH CONeH
OpraHUYEeCKUX U HEOPTaHUYECKUX
KHCJIOT C COOTBETCTBYIOILIECH
KJIACCU(PUKAIMOHHOM TPyIION.
XapakTepu3oBaTh )KECTKOCTh BOJbI U
npeaiarath CrocoObl €€ yCTpaHeHUSI.
OnuceiBaTh 00IIME CBOWCTBA COJICH B
cere TO/I.

[IpoBoauTh, HAOMIOAATH U OMTUCHIBATH

XMMHUYECKUMN OKCIICPUMCHT

28 [Ipaktuueckas padora Ne 2. Pemmenue sxcniepumMeHTanbHbIX 3a1a4d 1o | [lnanupoBars, NpoBOAUTH, HAOIIOAATH U
Pemienune sxcriepuMeHTaNbHBIX | TeMme: «BemecTBa u ux cBoiicTBay ONKUCHIBATh XUMUYECKUN IKCTIEPUMEHT C
3ana4d 1o teme «BermecTsa u ux COOJTIOIEHUEM TIPABUIT TEXHUKHU
CBOMCTBa» 0€30MacHOCTH

29 [ToBTOpenue u o6obIIeHNE TecTupoBanue, pemieHue 3aaa4 u BrInonHITE TECTHI, pelaTh 3a/1a4u U

TEMBI

YIPaXXHEHUH 110 TEME

YOPaXHEHUS 110 TEME.
[IpoBoANTH OLIEHKY COOCTBEHHBIX

I[OCTI/I}I(GHI/Iﬁ B YCBOCHUH TCMBEI.




KoppektupoBats cBOM 3HaHUA B

COOTBCTCTBHUM C INIAHUPYCMBIM

pe3yabTaToM

30 KontponpHas padota Ne 2 «BemiecTBa 1 X CBONCTBaY

3134 Tema 4. XuMus 1 coBpeMeHHOe 0011ecTBO (4 4)

31 XuMu4eckasi TEXHOJIOTUs [lonsiTiE O XUMHUYECKONW TEXHOJOTUU. | XapaKTepU30BaTh XUMUUYECKYIO
XUMUYECKHUE pEaklMd B IPOU3BOACTBE | TEXHOJIOTHUIO KaK MPOU3BOIUTEIBHYIO
aMMuaKa u MeTaHoJja. Obmas | cuity ob1ecTsa.
KJ1accuuKamoHHas XxapakrepucTruka | OnuchIBaTh XUMUYECKHUE MTPOLIECCHI,
peakuuii CMHTE3a B NPOU3BOJACTBE ATHUX | JIEXKAIIUE B OCHOBE MPOU3BOACTBA
POAYKTOB. Hayunsie NPUHLUIIBI, | aMMUAKa U METAHOJIA, C TIOMOILBIO
Jexalmue B OCHOBE  IPOM3BOJACTBA | POJHOTO SI3bIKA U SI3bIKA XUMUHU.
aMMuaka ¥ MeraHosia. CpaBHEHHE AITHX | YCTaHABIMBATh aHAJIOTHUH MEXY ABYMS
IPOU3BOJCTB. IIPOM3BO/ICTBAMH.
Llemoncmpayuu. Monenu dopmynrpoBaTh 00LIME HAYUHBIE
IPOMBILUICHHBIX YCTAHOBOK MOJIYYEHHsS] | TPUHIIUIIBI XUMUYECKOTO MPOU3BOJICTBA
CEpHOM KUCJIOTHl U CUHTE3a aMMHaKa

32 XuMuYecKkasi TpaMOTHOCTh KaKk | MapKHpOBKa YIIaKOBOYHBIX MaTepuajoB, | ApryMEHTHPOBaTh HEOOXOIUMOCTh

KOMITOHEHT OO1LEeH KYJIbTYphl

ANIEKTPOHUKH M OBITOBOM TEXHHKH,

XMMHUYECKOW TPAMOTHOCTH KakK




YCJIOBCKA

AKOJIOTUYHOTO TOBapa, MPOyKTOB

IMUTAHUA, STUKCTOK I10 YXOOY 3a OﬂC)KIIOﬁ.

Jlemoncmpayuu. BuaeodparMeHThI U
CJIAI/IBI O CTENIEHU SKOJIOTUYECKON
YUCTOTHI TOBApA.

JlabopamopHvie onvimwi. 3yuenue
MapKUPOBOK Pa3TUYHBIX BUIOB
MPOMBIIIJIEHHBIX W MPOAOBOJIbCTBEHHBIX

TOBapOB

KOMITOHEHTa OOIIEKYIBTYPHOI
KOMIIETEHTHOCTH YeJI0BEKa.

YMeTh mony4yarb He0OX0IUMYIO
uHGOPMAIIIO C MAPKUPOBOK Ha
YIaKOBKaX Pa3IUYHbIX POMBIIUIEHHBIX

" IIPOJOBOJIbCTBCHHBIX TOBAPOB

33—34

IToBTOpenne u 0600menue kKypca. llogBenenne UuToroB yueoHoOro rojga

35

Pe3epBHOE Bpems




Ilnanupyembie pe3yJbTaThl H3yYeHUsS Y4eOHOr0 npeamMera « XMMHUsD> HA
YPOBHeE cpeHero o01ero o0pa3oBaHus

Buvinycknuk na 6azoeom ypoene nayuumca:
— NOHUMAamb XWMHYECKYI0 KAPTUHY MHUpa KaK COCTABHYIO 4YacTh ILIEJIOCTHOM
HAay4YHOU KapTHUHBI MUPA;
—  packpvleamb  poNb XAMHUM WM XMMHYECKOTO  IPOU3BOJCTBA  Kak
MPOU3BOJIUTEIHLHOM CUITBI COBPEMEHHOTO OOIIECTBA;
— ¢opmynuposams 3HAYCHUE XUMUU U €€ JOCTUKEHUU B MOBCEAHEBHOW >KU3HU
YEJI0BEKa,;
— ycmauaeaueams B3aHUMOCBSI3U MEXIY XUMHEH W JIPYTUMH €CTECTBEHHBIMHU
HayKaMH;
— ¢@opmynuposams OCHOBHBIC TIOJOXKEHHUS TEOPHUU XHUMHUYECKOTO CTPOCHUS
opraHnyeckux coeauHeHni A. M. bymiiepoBa u WILTIOCTPUPOBATH UX NMPUMEPAMU
Y3 OPraHUYECKOW U HEOPTAaHUYECKOW XUMUU,
— apeymenmuposams YHUBEPCAIbHBIA XAPAKTEP XUMUYECKUX MOHSTHM, 3aKOHOB
Y TEOPUH 11 OPraHUYECKOM U HEOPTAHUYECKON XUMUU;
— hopmynuposamo Ilepnonnueckuii 3akon J[. 1. MenneneeBa n 3akOHOMEPHOCTH
W3MEHEHUM B CTPOCHHMHM U CBOMCTBAX XMUMHUYECKUX AJIEMEHTOB U OOpPa30BaHHBIX
UMU BelecTB Ha ocHOBe Ilepuomuueckodt cucTeMbl Kak Tpaduueckoro
otobpaxenus [leprognaeckoro 3akoHa;
— Xapaxkmepu306ams S- U P-3JEMEHTHI, a TAKKE KEJIE30 IO UX IOJOKEHUIO B
ITepuognueckou cucreme JI. 1. Menaeneena;
—  Ka1accuguyuposameb XUMHUYECKHUE CBSI3M M KPUCTALIMUECKHUE PEHIETKH,
OOBSACHATh MEXaHU3Mbl HX OOpa3oBaHUS W JOKa3blBaTh EIUHYIO MPUPOIY
XHMHYECKHX CBA3€H (KOBaJCHTHOM, HOHHOW, METAIIINYECKOM, BOTOPOAHOM);
— 00bscHAmMb TIPUIMHBI MHOTOOOpAa3usl BEIIECTB, UCIOJB3YS SBJICHUS W30MEPUH,

TOMOJIOTMH, aJUTOTPOINY;



— Kkaaccuguyuposams XUMUIECKUE PEAKLMU B HEOPTaHUYECKOW U OPTaHUYECKON
XUMUH TI0 Pa3IMYHBIM OCHOBAHUSM U YCMAHABIUEAMb CTICIIU(PUKY TUIIOB peaKui
OT OOILIEro Yepe3 0COOEHHOE K EANHUYHOMY;

— Xapaxmepuzoéamv THUAPOIU3 KaK CHEHMU(PUYHBII OOMEHHBIM Tmpolecc u
PAcKpwiéams €ro poiib B )KUBOU U HEXKUBOU MPUPOJIE;

—  Xapakmepu3z06amb  DIEKTPOIM3 KaK  CHEeHUPUYHBIA  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIN MPOIECC U OMPEIEIATh €r0 MPAKTHUECKOE 3HAYCHUE;

—  Xapaxkmepu3o8amb KOPPO3UIO METaJIOB KakK OKHCIIUTEIbHO-
BOCCTAHOBUTEJBHBIN MPOLECC U npediaeams COCOObI 3alUThI OT HEE;

— Kaaccupuyuposams HEOPTaHUYECKUE U OPTaHUYECKUE BEIIECTBA;

— Xxapakmepuzoéams OOIME XHUMHYECKHUE CBOMICTBA BAXKHEWILIHX KJIACCOB
HEOPTraHWYECKHX M OpPraHWYECKHX COCJUHEHUH B IUIaHE OT OOUIero 4Yepes
OCOOEHHOCTh K €IMHUYHOMY;

— UCNnoIb306amb 3HAKOBYKD CHUCTEMY XHMHYECKOTO fA3bIKa I OTOOPaKEHHUS
cocTaBa (XxuMmuueckue GopMysibl) U CBOMCTB (XMMHUYECKUE YPaBHEHUS) BEIIECTB;
— UCnonb306ams TPABUIA W HOPMbI MEXKIYHApOAHOW HOMEHKIATYphl IS
Ha3BaHUM BelIeCTB M0 GopMyaM U, HA0OOPOT, JIJIsi COCTABICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (POPMYJI COCTUHEHUI IO UX HA3BAHUSIM;

— 3Hamb TPUBHAIBHBIE HA3BaHUS BAXKHEUIIMX B OBITOBOM OTHOIICHUU
HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB;

— Xapaxmepu3o6amb CBOWCTBAa, IOJYyYEHWE W MPUMEHEHHE Ba)KHEUIIUX
MpeCTaBUTENIed KJIAaCCOB OPraHMYECKUX COCAMHEHUN (aJKaHOB, aJKEHOB,
aJIKUHOB, aJIKaJIUCHOB, apOMATHYECKUX YIJIEBOJOPO/IOB, CIUPTOB, (EHOJIOB,
aJbJIETUIOB, MPEACIbHBIX OAHOOCHOBHBIX KapOOHOBBIX KUCIOT, CIOXKHBIX 3(UPOB

U KUPOB, YIJIEBOJOB, aMUHOB, aMUHOKHCIIOT);

- ycmaHaenueéamv  3aBUCHMOCTh  JKOHOMHMKHM  CTpaHbl  OT  J0OBIYWH,
TPAHCIOPTUPOBKHU U NIEPEPAOOTKHU YIIIEBOJOPOIHOIO ChIpbs (HEDTHU M TPUPOIAHOTO
rasa);

—  OKCIIEPUMEHTAIILHO 100meepx#coams COCTaB M CBOWCTBA Ba)KHEMIIUX

HpC,Z[CTaBHTeJICﬁ HN3YYCHHBIX KJIACCOB HCOPTaHMUCCKHUX W OPraHHYCCKHX BCHICCTB



C COOMOICHHEM MpaBWJI TEXHUKH O€30MacHOCTU JUIsi pabOThl ¢ XUMHUYECKHUMHU
BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHUEM;

— Xapakmepu3z06ams CKOPOCTb XHUMHUYECKOH peakuud U e€ 3aBUCUMOCTh OT
pa3anyYHbIX (PaKTOPOB;

— Xapakmepu306ams XUMUYECKOE PABHOBECHUE M €r0 CMEIEHHWE B 3aBUCHMOCTHU
OT Pa3INYHBIX (PAKTOPOB;

— npou3e00ums Pacu€Thbl MO XUMUYECKUM (OpMyJiaM M ypaBHEHHUSIM Ha OCHOBE
KOJIMYE€CTBEHHBIX OTHOIICHUN MEXly YHACTHUKAMU XUMHUECKHUX PEaKIIHil;

— cobo0amsb TpaBUiia IKOJIOTHUECKON 0€30MacHOCTH BO B3aMMOOTHOIIECHUSX C
OKpyXKaroleld cpeaod mpu oOpalleHMH ¢ XMMHYECKMMM  BEIEeCTBaMH,
MaTrepuaiaMy 1 IpoIeccamMu.

Buinycknuk na 6a3060m yposne noayuum 603MOMHCHOCHIb HAYYUMBCA:

— UCNONb308amb METOAbl HAYYHOTO IO3HAHMSI TPHU BBHINOJHEHUU TPOEKTOB U
y4e0OHO-MCCIIeIOBATENbCKUX 3a/1a4 XMMHUECKON TEMaTHKH;

— NpOcHO3UpOBamb CTPOCHHE U CBOICTBA HE3HAKOMBIX HEOPTaHWYECKUX U
OpPraHUYECKUX BEIIECTB HA OCHOBE aHAJIOTHH;

— NPOCHO3UPOBaMsb TEICHNE XUMUYECKUX MPOIECCOB B 3aBUCUMOCTH OT YCJIOBHIA
UX MPOTEKaHUs U MpeAsararb CocoObl yIpaBiIeHHs STUMHU MPOLIECCaMU;

— ycmauaeiueams B3AUMOCBSI3M XMMHUHU C MPEAMETaMH TYMAHMTAPHOTO ITMKIIA
(SI3BIKOM, JTUTEPATYPOM, MUPOBOU XYI0KECTBEHHOU KYJIBTYpOH);

— packpviéams PpOJIb XUMUYECKUX 3HAHUW B Oyaymed NpakTHYeCKOU
JeSITEIbHOCTH,

— packpvlieamb PoJib XUMUYECKUX 3HAHUN B (POPMHPOBAHMM HHAMBHUIYAJTbHOM
o0pa3oBaTebHON TPACKTOPUU;

— NPOcHO3UPOBams CIOCOOHOCTh HEOPTraHWYECKUX M OPTaHMYECKHX BEIIECTB
OPOSIBISATH OKHUCIUTENbHBIE W/WIM BOCCTAHOBUTENBHBIE CBOWCTBA C Y4YETOM
CTETICHEH OKHUCIICHUS DIIEMEHTOB, 00pa3yoInX HX;

— apeymeHmupoeams €IWHCTBO MHpA BEIIECTB YCTAaHOBJICHHUEM TE€HETHUYECKOM

CBiA3HU MCKY HCOPraHM4CCKUMHU U OPraHN4ICCKUMU BCUICCTBAMU,



— @nademb XHUMHUYECKHM SI3BIKOM [Isi OOOTalIeHHs] CJIOBAapHOTO 3amaca Hu
pPa3BUTHSA pEUH;

— Xapakmepu306amb CTAHOBICHUE HAyYHONM TEOPUM Ha IIPUMEPE OTKPBITHA
[leppoguyeckoro 3akoHa M TEOPUM XHMHYECKOTO CTPOEHHS OpPraHUYECKHX
BELIECTB;

— KPUTHYECKH OMHOCUMbCS K TICEBJOHAYYHOM XHMHMUYECKOW WH(pOpMAaIuH,
II0JIy4aeMOM U3 Pa3HbIX HCTOYHUKOB;

— nouumams 1I00aNbHBIE TPOOJEMBI, CTOSIIME TMEpell YeIOBEYECTBOM
(3KOJIOTMYECKHE, SHEPTETUYECKHUE, CBIPBEBBIE), U npediazams MyTH UX PELICHUs, B

TOM 4YHCJIC U C IIOMOIIIBIO XMMHH.



