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IosicHUTEJIBbHASA 3AIIMCKA

denepanpHblii  TOCYJApPCTBEHHBIM  00pa3oBaTeNbHBIM  CTaHAApT  OOIIEro
o0Opa3oBaHus, a TakK€ OCHOBHbIC HMJIEU M TOJIOKeHUs [Iporpammbl pa3BUTHS U
dbopMHUpOBaHUS YHUBEPCATBHBIX YYEOHBIX MEWCTBHHA IJisi CPEmHEro (TOJHOTO)
o01iero o0pa3zoBaHusi COCTABISIOT OCHOBY IpejiaraeMoil paboueit mporpaMmai.

DOTa mporpaMma JIOTMYECKH MPOAOHKAET MPOrpaMMbl I HA4aJbHOIO
OOIIEro U OCHOBHOTO 00IIEero 00pa3oBaHUsl B OOJACTH Pa3BUTHUSI BCEX OCHOBHBIX
BUJIOB JIEATENBHOCTH OOy4yaeMbIX, NMpPEACTaBICHHbIX B HUX. OHa cocTaBieHa c
y4€TOM 0COOEHHOCTEHN, KOTOPbIE 0OYCIOBIEHBI, B IEPBYIO OYEPE/lb, MIPEAMETHBIM
COJEP’KAHUEM M MCUXOJIOTHYECKUMH BO3PACTHBIMU OCOOEHHOCTIMU 00y4aeMbIX.

[To3HaBaTenpHast NEATENbHOCTh MPU H3YYECHUM Kypca XMMHHM Ha 0a30BOM
YPOBHE WIpaeT BEAyUIYI0 POJb B PA3BUTHH OCHOBHBIX BHJIOB Y4e€OHOMU
JEATEIbHOCTH CTapIICKIACCHUKOB: BJIAJIETh METOIAMH HAyYHOI'O ITO3HAHUS, IIOJTHO
Y TOYHO BBIPAXaTh CBOU MBICIIH, XapaKTEPHU30BaTh, O0BACHSITH, KIACCU(PULIUPOBATH
XUMUYECKHe 00BbEKThI, paboTaTh B IpyMIe, apryMEHTUPOBATH CBOIO TOUYKY 3pEHHS,
HaXOJUTh, UCMOJIb30BATh PA3IUYHbIC UCTOYHUKM MH(POpPMAIMN U MPEACTABIATH B
YCTHOM M MMCBbMEHHOM PEYX PE3YNBTATHI €€ aHAIN3A.

Opna u3 3amad oOyueHus B CpeAHEH IIKoJe — OMpeeeHUe TaabHEeHIIeH
0o0pa30BaTeIbHONM TPAEGKTOPUHM M OTBETCTBEHHOIO BBIOOpA JKM3HEHHOIO U
npodeccuoHanbHOrO MyTH. JJIg pemeHus 3TOM 3aJaud CTAPUIEKJIACCHUKH MpU
U3yYEHUU XUMHHU JIOJKHBI UCTIONIBb30BaTh MPUOOPETEHHBIN HA YPOKAX XUMHH OIIBIT
JEATEeIbHOCTH B TIpodheCCHOHANIBHOM chepe 1 000N KU3HEHHON CUTYyaIluH.

CornacHo 00pa3oBaTeIbHOMY CTaHIAPTY, IJIABHBIC WeaU CpPeoHe2o 00uiezo
00pa3oeanus COCTOAT:
1) B npuOOpEeTeHHMH  3HAHMKA, YMEHHH W CIOCOOOB  JCSATEIIBHOCTH,

CHOCOOCTBYIOUIMX (POPMUPOBAHUIO LIETOCTHOIO MPEACTABIEHUS O MUPE;

2) B pa3BUTUU ONBITA Pa3HOOOpPA3HOM JEATEIBHOCTH, CAMOIO3HAHUS W

CaMOONPE/ICIICHNUS,
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3) B OCO3HAHHOM BBIOOPE WHIUBUAYAILHOW OOpPA30BATEIILHOW TPACKTOPHH H

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

bonbiioit BkJag B JAOCTHXKEHHE JTHX IeJield CpeaHero ooIiero oOpa3oBaHUs
BHOCHUT U3YUEHUE XUMUU, KOTOPOE TIPU3BAHO 0Oechedums.
1) dopMupoBaHHE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B KOTOPOW CHCTEMa

XUMMYECKHUX 3HAHUU SBJISICTCS €€ BaXKHECHIIIMM KOMIIOHCHTOM,

2) pa3BuTHE UHTEIUIEKTYaIbHOTO U HPABCTBEHHOTI'O NOTEHIMANa
CTapILEKIACCHUKOB, (OPMHPOBAHUE Yy HHUX OKOJOTMYECKHM TI'PaMOTHOIO B

y4eOHOM 1 mpodeccroHalbHON IeATEIBHOCTH, a TAaK)Ke B OBITY;

3) oco3HaHHWE Yy CTapUICKIACCHHKOB HEOOXOIMMOCTH B Pa3BUTUU XUMHU U

XUMHUYECKOUN MPOMBIIUIEHHOCTH, KaK TPOU3BOJUTEIBHONU CUJIBI OOIIECTBA,

4) MOHMMaHHE HEOOXOIUMOCTH O€30MacHOr0 oOpalleHUuss ¢ BEIISCTBAMU H

MaTepuajaMu, UCIOIb3yEMBIMU B IPO(ECCHOHAILHON 1 MOBCETHEBHOM KU3HHU.

Ienamu uzyuenus xumuu ¢ cpeoHeil uiKoie AGaAANmMCA.

1) BuIEHHE M MOHMMAHUE 3HAYUMOCTH XMMHUYCCKUX 3HAHUU I KaXKJI0TO YjIcHa
COIlMyMa; YMEHHE OIICHUBaTh pa3finyHble (PaKThl U SBJICHUS, CBSI3aHHBIE C
XUMUYECKUMH 00BEKTaMH U MPOIECCAMH HA OCHOBE OOBEKTHUBHBIX KPUTEPHUEB
U ONpeNeEHHOM CHUCTEMBI IIEHHOCTEH, (opMyaupoBaTb W OOOCHOBBLIBATH

COOCTBEHHOE MHEHHUE U yOCKICHUE,

2) TIOHMMaHHE POJIM XHMHUHU B COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTHHE MHpa
Y WCIIOJIb30BaHUE XUMUUYECKUX 3HAHUH JIsT 0ObSICHEHUSI OOBEKTOB U MPOIIECCOB
OKPY>KaroIIEH IECUCTBUTEIBHOCTH — IPUPOAHOM, COUHUAIBHOM, KYJIBTYpPHOM,

TEXHUYECKOU CPEIbI;

3) dopmupoBaHUE y CTAPIICKIACCHUKOB MPH U3yUYEHUH XUMHUH OIbITA MO3HAHHS U
CaMOIIO3HAHUS C TIOMOIIBIO KJIFOUEBBIX KOMIIETEHTHOCTEH  (KJITHOYEBBIX
HaBBIKOB), KOTOPHIC MMEIOT YHHUBEPCAIbHOE 3HAYCHHME I PA3IUYHBIX BHIOB

JeATEeIbHOCTH, — IOWCKa, aHaju3a U o0paboTKu UH(POpPMAIIUHU, U3TOTOBJICHUE
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MH(OPMAIIMOHHOTO TMPOAYKTa M €ro MPEe3CeHTAllMM, MPUHATUS pEIICHUM, ,
KOMMYHUKATUBHBIX HABBIKOB, O€30MacHOTO OOpalieHusi ¢ BeleCTBAMH,
MaTepuajlaMd M TpollecCaMy B IMOBCEIHEBHOM >XM3HU U MpodecCUOHATBLHON

ACATCIBHOCTH.

MeToanueckue 0COOEHHOCTH Kypca

Copnepkanue Kypca peaiusyercs u3 pacuéra | 4 B Hemento. DTOT JUMHUT
BpEeMEHH U 00yCIIaBIUBAET PSAJl METOJUUYECKIX OCOOCHHOCTEH Kypca.

N3yuenne xumum Ha 0a30BOM YpPOBHE alpuoOpu HE TOTOBUT
CTapIIEKJIIaCCHUKOB K craye EI'D mo xumuu. Ilo3ToMy B mocTpoeHHMH Kypca
UCIIOJIb30BAaH  AHMPONOUEHMPUYECKUIL NO00X00, TIpU KOTOPOM OOydeHHe
IPEAMETY MPOUCXOJUT HAa OCHOBE Yy4€Ta WX HHTEPECOB, CKIOHHOCTEH H
O0COOEHHOCTEM, BMECTO XeMUOUECHMPUUECKO20 NOOX00a, TIPU KOTOPOM O0yueHue
XUMUU CTPOUTCS HA OCHOBE MPUHIIUIIOB U METO/I0B IMO3HAHMS CAMOU XUMUH.

Huzkas MoTuBanmusi M3ydyeHUsT XUMHUU  OOJBIIMHCTBOM  yYalllUXCs
TYMaHUTAPHBIX, (PU3MKO-MATEMaTHUYECKUX KJIAaCCOB M IIKOJA OOyClOBJeHA €€
CTaTyCcOM Kak Henpo@uIbHOW auCUMIUIMHBL. [loATOMY C 1EIbI0 MOBBILIEHUS
UHTEpeCa K XUMHUU Yy TaKUX CTapLICKIACCHUKOB IPEAYCMOTPEHO YCHIICHHE
NPUKIAAHOTO Xapakmepa COJSpXaHUs U TMO3HABAaTEIbHOM NEATETbHOCTH MpU
00yuYeHUHU JaHHOTO Kypca, T. €. CBSI3U XMMHUU C TIOBCETHEBHOM KM3HBIO YEJIOBEKa.
Tak, B Kypce OpraHM4ecKkol XMMHUHU Ha 0a30BOM YPOBHE MpeJiaraeTcs U3yuyeHue
paznena «OpraHudeckass XuMusi U OOIIECTBO», KOTOPBIM  3HAKOMHT
CTapUIEKIACCHUKOB C OCHOBaMHM OMOTEXHOJIOTMHM U XUMHUU MOJIUMEPOB. A B Kypce
oOuelt XuMuu B paszenie «XUMHsSI U COBPEMEHHOE OOIIECTBO» pPacCMaTpUBAETCS
TeMa «XUMHUYecKasi TPAMOTHOCTb, KaK KOMIIOHEHT OOIeH KYyJbTYphl YEJIOBEKa»,
dbopMupyeTCsl YBaKEHUE K MHCTPYKIIHMSIM IO SKCIUTyaTaIllii OBITOBBIX MPUOOPOB U
IpenaparoB, a C UEIbI0 MPABWIBHOIO YXOJa 3a TPUKOTAXKHBIMU HU3IETUSMU
(YUCTKOM, CTUPKOH, CYIIKOM, YTHOXKKOM ), — YMEHUE YATATH UX ITUKETKH.

VYyebHblll MaTepraln Kypca XuMUK Ha 0a30BOM YpOBHE M3JI0KEH HE B CYXOM

nunakTudeckoM (opmare, a gpopmame cobecedosanusa c oOydalOIIUMCS  Ha
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OCHOBE peaju3allid MEXIPEAMETHBIX CBA3EH C MHUPOBOU XYJI0KECTBEHHOMU
KYJIBTYPOM, JINTEPATYyPOU, INTEPATYPOU, HCTOPUEH.

VYcunenue TyMaHuTapu3aluy B OOy4YeHMM XUMHUM B KjaccaX M UIKOJax
T'YMAaHUTAPHOTO MPOUIs MPOBOAUTCS C TOMOIIBIO METOAOB, TPUEMOB U CPEJICTB,
MPUMEHSIEMBIX MPU W3YUYECHUHM TYMAaHUTApHBIX AucuuiuinH. Hampumep, xopoiunii
pe3yabTaT Kak JjIsi HHOCTPAHHOTO S3bIKA, TaK W JJI XUMUU, JAET UCTIOJIb30BaHHE
XUMHUUYECKOTO MaTepuajia Ha COOTBETCTBYIOIIEM SI3bIKE YYAIIUMHUCS IIIKON H
KJIACCOB C YINyOJIEHHBIM H3YyUYEHHEM HMHOCTPAHHOTO s3bika. Emé Oonpiunii
s ekt st 0600UX MpeaMETOB OyAET JOCTUTHYT, €CIH K MOA00PY XUMHYECKOTO
MaTepuajia Ha MHOCTPAHHOM SI3bIKE IMPHUBIICKAIOTCS U CAMHU y4alllMecs, KOTOPhIC
HAxXOJAT W TPEJCTABISAIOT WH(OpPMAILMIO O Pa3BUTUM XHUMHYECKOM HAyKH U
MIPOMBIIJIEHHOCTH B CTpaHaX M3y4yaeMOro SI3bIKa U O POJU YUYEHBIX-XUMHUKOB ITUX
CTpaH NpPH MOJATOTOBKE COOOIIEHWNW U MPEe3CHTAlUU IO 3aJaHUsIM PyOpUKH
«Mcnonp3yiiTe MOMOJHUTENBbHYI0O MH(GOPMAIMI0O U BBIpA3UTE MHEHHUE». B cBoro
ouepeqlb, 3TO IMO3BOJISIET pa3BUBaTh UX HMHGOPMAIMOHHO-KOMMYHUKATUBHYIO
KOMIIETEHTHOCTb.

B knaccax ¢u3nKo-maTeMaTHYECKOTO MPOQUIs TEMbI, CBI3aHHBIE C (DU3UKOMH
M3Yy4aloTca Ha OCHOBE aKTUBHBIX (popM (Oecen, AMCIyTOB, YPOKOB-KOH(PEPEHIIHI),
YTO TO3BOJISIET 3HAYUTEIBHO YBEIMYUTH JIONK CaMOCTOSITEIHLHOM pabOThI
yuamuxcs. Tak, HanmpuMmep, paccMaTpuBaeTCsi y4eOHbIM MaTepuall MO CTPOCHUIO
aToMa W BEIIEeCTBa, HEKOTOPHIM aCMEKTaM (PU3MUECKON M KOJUIOWIHOM XUMUH,
ra3oBbIM 3aKoHaM. TakoW HMHTETPATUBHBIN TOAXOJ K OOYYCHHIO XMMHH Ha
0a30BOM YpPOBHE U MO3BOJISIET (POPMUPOBATH IEJTOCTHYIO €CTECTBEHHO-HAYUYHYIO
KapTUHY MHDA.

Xumuueckuii IKcnepumenm u pacuémuvie 3a0adyu no Qopmyram u
ypasnenuam B Kypce 0a30BOTO YpOBHS HU3-3a HEOOJIBIIOrO JIUMHUTA BPEMEHHU
UCIIOJIB3YIOTCSI HECKOJIBKO MHAY€E, Y4eM B OCHOBHOM IIKOJIE W TPU U3YUYECHUH XUMUU
Ha yriayOJa&éHHOM YpOBHE.

VYBenuueH yaeabHbId BeC TEeMOHCTPAIIMOHHOTO YKCIIEPUMEHTA U YMEHBIIEH —

nabopaTopHOoro ydeHudeckoro. [losTromy pekoMeHayeM Tpu BBITOJHEHUH



JEMOHCTPAlMOHHOT'O 3KCIIEpUMEHTa IMPOKO MPUBJIEKATh yYalllMXCsl B KAayeCTBE
ACCHCTEHTOB yuuTensa. KpoMe 3TOro, ¢ 1enbl0 3KOHOMHM BPEMEHHU U YCHIJICHUS
HaIJISIHOCTH Ha YpOKax XMMHH MpeJjiaraercs UCIoab30BaHUE BUACO(PpParMEeHTOB
Y BUIEOMATEPHUAJIOB, a TAKXKE KOJUIEKLHI, MOATOTOBICHHBIX K KaXIOMY YPOKY
XUMUHU Ha OCHOBE PUCYHKOB-KOJUTAKEH U3 YICOHUKOB.

UToOBI peanu3oBaTh B3aUMOCBS3b KAYECTBEHHON M KOJIMYECTBEHHOW CTOPOH
M3Yy4aeMbIX XUMHUUYECKUX OOBEKTOB, — BEIIECTB U pEaKIUid, — pacu€THhIC 3aJa4u
no (opmylaM W ypaBHEHHUSM, HEOOXOIMMO TAaKXKE YBEIWYUTH YICIbHBIA BEC
CaMOCTOATENbHOM paboThl ywammxca. C 3ToOW 1enblo pacuéTHhIE 3ajaud,
NpPUBEIEHHBIE B KOHIE KaXJIoro nmnaparpada y4eOHUKOB, OLICHUBAIOTCS U
KOMMEHTUPYIOTCSI YYHUTEJNEM HAa MPOTSHKEHUUM 3—5 MHUHYT B HAdalle KaxKJIOTO
ypoKa.

Packpvimue ceasu u3yuaemozo mamepuana c oyoywei
npogeccuonanvHoil  0eameabHOCmbI0  6bINYCKHUKA  CPEOHell  WIKOJibl
cnocoocmeyem yCuneHul0 MOMUEAUUU yUaujuxca K uyueHulo Henpouibvhou
oucyunaunpl. IOTO  MOXET  OBbITh  JIOCTUTHYTO  4Yepe3  BBINIOJIHEHUE
CTapllleKJIaCCHUKaMu 3aJaHuil ¢ oOmieil Temarukoit «IloarotoBeTe cooOiieHue 0O
TOM, KaK CBSI3aHbl CBEJICHUSI KOHKPETHOUN TeMbI ¢ BbIOpaHHOM BamMu BY3om unm ¢
Oymy1eit mpogeccCHOHaATbHON IeATeIbHOCTHION.

bonbiyto ponbs B HMHTErpalMd 3HAHWW CTApPUICKIACCHUKOB IO XUMHUHU H
JIPYyTUM TIpEAMETaM WUIPAT puaocohckue kamezopuu u 3aKOHbl, HAIPUMED,
3aKOHBI TEPEX0Ja KOJIMYECTBEHHBIX OTHOILICHUM B KAaYECTBEHHbBIC, €IUHCTBA U
OOpbOBI MPOTHUBOIOIOXHOCTEN MIIM KATETOPUsSI «OTHOCUTEILHOCTH UCTUHBY. Tak,
B XOJI€ JUCKYCCUHU O CYTH MEPUOANYECKOTO 3aKOHA YUYAIIUECS NPUXOIT K BBIBOAY
O MPUYUHHO-CIICACTBEHHOW CBSI3M U3MEHEHUN CBONCTB AJIEMEHTOB U 00pa3yeMbIX
MMM BEUIECTB OT 3apsAJIOB M3 ATOMHBIX SJIEp WIM O JIBOMCTBEHHOM IOJIOKEHHUHU
BOZIOpO/Ia B Tepuoauyeckor cucteme. llpu paccmoTpenun kiaccuukanuu
XUMHUUYECKUX JJIEMEHTOB M 00pa3yeMbIX HMMH IPOCTBIX BEHIECTB (METaUIbl U
HEMETAJIIbl) U COSAMHEHUH (OKCHIBI M TUAPOKCHIBI) HA OCHOBE OTHOCHUTEIBLHOCTH

HMCTUHHOCTH OOYYaroIrecsi OCO3HAHHO PacCMAaTPUBAIOT 0a30BbIE MOHSTHUS Kypca:
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CTPOEHHUE aTOMa U BUJbl XUMHUYECKUX CBSI3€H, TUIIbI KPUCTANIMYECKUX PEIETOK U
dbu3MYecKue CBOMCTBA BEMIECTB, aM()OTEPHOCTb.

OavH 4Yac B HEIEN0, OTBEACHHBIM Ha HW3yYeHHE Kypca, Mpearosiaraer
IIUPOKOE HCIOJBb30BAHUE JIEKYUOHHO-CEMUHAPCKOU  ¢hopmbl  nposedenus
YueoHvix 3anamuil. ITO TO3BOJISET CTAPIICKIACCHUKAM HE TOJIBKO 3(P(PEKTUBHO
yCBaMBaTh COJEPKAHUE Kypca, HO U TOTOBUT MX K MPOJODKEHUIO 00pa30BaHUs B

BBICIIICH IIKOJIE, T1e Takas popma mpeodiamaer.

O0mas xapakTepucTHKA Kypca

OcoOeHHOCTH  cofepKaHMsT W METOJMYECKOrO TOCTPOECHMSI  Kypca
cthopmupoBanbl Ha ocHoBe PI'OC COO.

1. ConeprxkaHue Kypca BBICTPOEHO JIOTUYHO U JOCTYIHO B COOTBETCTBHUH C
CUCTEMHO-/I€ATEIbHOCTHBIM MO/IX0/10M Ha OCHOBE HepapXuH Y4eOHBIX IpoOIemM

2. B 10-om kiacce cTaplieKJIacCHUKHA 3HAKOMSTCS C OOraTbiM MHPOM
OpPraHUYECKUX BEIIECTB Ha OCHOBE PEeaJIM3allMU UJEU B3aUMOCBSA3H XUMUYECKOTO
CTPOEHUS ITUX BEIIECTB C MX CBOMCTBAMHU U TIPUMEHEHUEM

3. Conepxanne kypca oOmieit xumuu B 1l-om kiacce crocoOCTByeT
GbOpMHUPOBAHUIO €AMHOM XUMUYECKOM KapTUHBI MHUpPA y BBITYCKHUKOB CpEIHEH
IIKOJIBI MyTEM PAcCMOTPEHUS OOMIMX IS HEOPTraHMYeCKOM W OpraHuveCcKou
XUMUU TIOHATHH, 3aKOHOB U TEOPHUH.

4. N3ydyeHne Kypca MPOBOAUTCS Ha OCHOBE COYETAHUS TEOPUU W TPAKTUKH
po0OseMHOTO 00yUYEHHS | M0/Iaul MaTepuaa B JOTUKE HAyYHOTO MO3HAHUS.

5. TeopeTnueckue MOJIOKEHHUS Kypca ITUPOKO MOJIKPETIIICHBI
JEMOHCTPAIIMOHHBIMA ~ XMUMHYECKHUMH  DKCIEpUMEHTaMH,  JabopaTopHBIMU
OTIBITAMHU Y TIPAKTUICCKUMH PaOOTaAMH.

6. Peanusyercst mHTErpanus comepkaHus Kypca ¢ IpeIMeTaMH HE TOJBKO
€CTECTBEHHO-HAYYHOTO, HO ¥ TYMaHUTaPHOTO ITHKJIOB.

7. JlocTMXEeHWIO TMPEAMETHBIX, METANPEAMETHBIX U  JMYHOCTHBIE

pe3yJIbTaTOB CIIOCOOCTBYET CUCTEMa 3aaHuil B ¢opMare peduieKCuH: MpOBEPHTE



CBOM 3HAHUS, NPUMEHUTE CBOM 3HAHUS, WCIOJB3YUTE JOMOJHUTEIBHYIO
uHGOPMAIUIO U BBIPa3UTE MHEHHE.

8. PackpbiBaeTcsi pojib POCCHUHCKUX YYEHBIX B CTAHOBJICHUM MHUPOBOM
XUMUYECKOM  HAayKd, YTO CIOCOOCTBYET BOCIMTAHUIO TNAaTPUOTU3MA U
HAI[MOHAJIFHOU CaMOMICHTU(UKAIIUY.

9. Kypc peamusyer cBs3b Y4e€OHOW MAMCHMIUIMHBI C JKU3HBIO, UTO
CIOCOOCTBYET YCHUJICHHIO MOTHUBALIMM YYAIIUXCA K HW3YYCHUIO HEMPOPUIbHOMN
XUMHUM  4Y€pe3 PACKPBITHE CBS3M HW3y4aeMoro Marepuajia c  Oyaylien
o0pa30BaTeNbHOM TpaeKTOpueH U NPOoPeCCUOHATBLHON AESTEIbHOCTH.

10. B «kypce mpencTtaBieHbl COBPEMEHHBIC HAIPABICHUS Pa3BUTHUS
XUMUYECKOW HAYKHU U TEXHOJIOTHUHU.

11. B Kypce Hanum OTpak€HUE OCHOBHBIE COACPKATEIbHBIC JTMHUM:

o «Bewiecmgo» — 3HAHHSI O COCTaBE, CTPOCHHUM, CBOWCTBaX ((PU3NYECKUX,
XUMHUYECKHX U OHOJIOTUYECKHX), HAaXOXKJIECHWU B NPUPOJEC U IMOIyUYEHUU

BAKHECHIIINX XMMHUUCCKUX BCIICCTB,

o «Xumuueckasa peakyus» — 3HAHUSA O NPOLECCAX, B KOTOPBIX IPOSBISIOTCS
XMMHUYECKHE CBOICTBA BEIIECTB, YCIOBUSAX HX MPOTEKaHUS M cHocobax

YIIPaBIICHUS UMU;

o «llpumenenue e6euwyecme» — 3HAHWS B3AMMOCBS3U CBOWCTB XUMHUYECKUX
BEILIECTB, HAWOOJIEE HCMOJIb3YEMbIX B OBITY, MPOMBIIUIEHHOCTH, CEIhCKOM

XO3$II>1CTBC, 3APaBOOXPAaHCHUHU U HAa TPAHCIIOPTE;

o «M3biKk xumuw» — CHCTEMA 3HAHUM O BAXHEUIIUX NOHATUAX XUMHUH U
XUMUYECKOM HOMEHKIIaType HEOpPraHWYeCKMX W OpPraHuyeCKHX BeIlECTB
(MIOITAK wu TpuBHanbHOM); BIaJCHUE XHUMUYECKOM CHUMBOJUKON H €€
OTpaXEHUEM Ha MUCbME, —XWMHYECKUMU 3HAKaMu (CUMBOJIaMHU), (OPMYJIbI U
ypaBHEHUS, a TaKXkKe MpaBwiIa TMepeBoja WHMOpPMAIMK C POIHOTO S3bIKA Ha

S3bIK XUMHUU U 0OpaTHO.

Mecrto npeamera B yueOHOM IJIaHe
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Kypc xumum B cpenHed 1mkone npenycmarpusaercs DenepanbHbIM
rOCyJapCTBEHHBIM  00pa30oBaTENbHBIM  CTAaHAAPTOM KaK COCTaBHas 4acTb
npeaMeTHol o0nactu «EcTecTBEeHHO-HAayYHbIE IPEIMETBDY.

XuMusl BKJIIOUEHA B pasjien 0a3ucHOro y4eOHOIo IUIaHa CPEAHEW ILKOJIbI
«Conepxxanue, (opmupyeMoe y4YacTHUKaMU OOpa30BaTeIbHOIO IPOLIECCa,
no3ToMy oOydvarouiyecsi MOTyT BbIOpaTh XHMMHIO Kak Ha 0a30BOM, Tak U Ha
yIIyOJIEHHOM YpOBHE WJIM K€, B KayecTBe aJIGTEPHATUBBI  BBIOPATH
WHTETPUPOBAHHBIN Kypc «EcTecTBO3HAHUEY.

B 6a3sucHom yueOHOM 1IaHe 0011€00pa30BaTEIbHBIX OpraHU3aALUN
U3y4YeHHE XUMHH MPOBOAUTCA U3 pacuéTta 1 yac B Heaemo (70 dacoB 3a aBa roja
oOy4yeHHs]), B COOTBETCTBUM C KOTOpPbIM U pa3paboTaHa JaHHass padouas

IIporpamMma 110 XuMHuHn AJis1 CpCaHCro 06HIGFO O6paSOBaHI/I}I Ha 0a30BOM YPOBHC.

JInuHOCTHBIE, MeTaNIpeIMEeTHbIE U MPeIMEeTHbIE Pe3yJIbTaThl

OCBOECHMS Kypca
OOyueHue XUMHUHM B CpeAHEH IIKojie Ha 0a30BOM YPOBHE MO JJAHHOMY KypCy
CHOCOOCTBYET  JOCTIKEHHIO  OOyYaroIIMMHCA  CICAYIOUIMX  JIUYHOCHIHBIX
Ppe3yibmamog:.
1) yyBcTBa TOPAOCTH 3a POCCHHCKYIO XHUMHUYCCKYI0 HAayKy W OCO3HaHHE

POCCHIICKON TPaKJaHCKOW HJIEHTUYHOCTH — 8 YEHHOCMHO-0PUEHMAYUOHHOU

cepe;,

2) 0CO3HaBaTh HEOOXOAWMOCTH CBOCH IMO3HABATEIILHOW JESITEILHOCTH M YMCHUE
YOpPaBIATh €10, TOTOBHOCTb U CIOCOOHOCTH K CaMOOOpa30BaHMIO Ha
OPOTSDKEHUU BCEH JKU3HM; MOHUMAaHUE Ba)KHOCTH HETPEPHIBHOTO 0Opa30BaHUS
KaK (pakTopy ycrnemHou npodeccuoHalIbHOM U OOIECTBEHHOM JCSATEILHOCTH,

— 6 no3HasamenbHol (KOTHUTUBHOM, MHTEIUICKTYaJIbHOW) cghepe

3) TOTOBHOCTh K OCO3HAaHHOMY BBIOOpDY JajbHeEHWIIeld 00pa3oBaTebHOU

TpaekTopuu Wiu chepbl TPodEeCCHOHATBHON NEATEILHOCTH — 6 MPY008ol

cepe,



4)
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HEMPUSTUE BPEAHbIX MPUBBIYEK (KypeHUs, YNOTpeOJIeHUs aiKoroias M
HApKOTUKOB) HAa OCHOBE 3HAHUM O TOKCHMUYECKOM M HApPKOTUYECKOM JIEUCTBUU

BEIIECTB — 8 cghepe 300posbechepediceHus U Oe30nacho2o 0bpasa HeUusHu,

Memanpeomemnuvimu pe3yrvmamamu OCBOCHUS BBITYCKHUKAMH CPEIHEN

IITKOJIBI KypCa XUMHH ABJIAIOTCA:

1)

2)

3)

4)

UCNONb308aHUe OCHOBHBIX METOAOB TMO3HAHUS (OMpEeTeHne HCTOUYHUKOB
y4eOHOM U HaydHOU WH(pOpMAITUH, TTOTyYCHHE 3TON nHbOopManuu, e€ aHau3, u
YMO3aKJTIOUEHUS HAa  €ro  OCHOBE, W3TOTOBJICHHE W  IPE3CHTAIUs
WH()OPMAIIMOHHOTO TPOAYKTA; MPOBEACHUE DKCIIEPUMEHTA, B TOM YHCJIC U B
MPOLIECCE MCCIENOBATENICKON JICSITENIBHOCTH, MOJEIUPOBAHUE H3yYaeMbIX
00BbEKTOB, HAONIOJCHUE 3a HUMH, UX U3MepeHHe, BUKCAIUs Pe3yJabTaToB) M UX
npumeHenue AN TIOHMUMAHUS  Pa3IMYHBIX  CTOPOH  OKpY’KaroImen

JICHCTBUTEIBLHOCTH;

61a0eHue OCHOBHBIMU HHTCJJICKTYAJIbHBIMH OIICPpaAlIAMHA (aHaJ'H/I3 U CHHTC3,
CpaBHCHHC U CUCTCMATHU3allUA, O606IHCHHC N KOHKPCTHU3allHAA, KJIaCCI/I(i)I/IKaHI/IH
n IIOUCK AaHaJIOT OB, BBISIBJICHHUC IMPUYIUHHO-CJICACTBCHHBIX CBSI3€I>1,

(bopMyITUpOBKa TUTIOTE3, MX IPOBEPKa U (POPMYIHPOBKA BHIBOIOB);

nosnanue OOBEKTOB OKPYXKarmero Mypa B INIAHC BOCXOXKIACHHA OT

a0CTPaKTHOTO K KOHKPETHOMY (OT OOIIEero Yepe3 4aCTHOE K SAUHUIHOMY);

cnocobrocme BBIIBUI'aTb MJAC€W W HAXOAWUTL CpPCACTBA, H€O6XOI[I/IMBIC JJIsL UX

JTOCTHKEHUS

5) ymenue hopMynupoBaTh LEIH W ONPEACIATH 3a7a4d B CBOCH MO3HABATEIILHOW

6)

ACATCIBHOCTH, OIIPCACIIATL CpcaACTBa I OJOCTHKCHHA ueﬂeﬁ N PCHICHUA

3aj1ad4;

onpedenams  PA3HOOOpA3HbIE  WCTOYHUKH  TONYYEHUS  HEOOXOIUMOM
XUMHYECKON MH(POPMALINY, YCTAHOBICHUE COOTBETCTBUS COACPKAHUSI M (POPMBI

npe/cTaBieHrs HHPOPMAIMOHHOTO MPOAYKTa ayUTOPUH;



7)

8)

9
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ymerHue IpOaAYKTUBHO O6H_IaTBC}I 141 BSaHMOHCﬁCTBOBaTB B IIponecce COBMECTHOM
ACATCIIBHOCTH, YYMUTBIBATH IIO3WMIHUHN JPYIUX YYACTHHUKOB IOCATCIIBHOCTH,

3¢ dHeKTUBHO pa3pemaTh KOH(DIUKTHI;

2omoeHocmb K KOMMYHHKAIIUA (HpCI[CTaBJ'DITB PpE3ybTarbl cOoOCTBECHHOM
MMO3HABATEIIBHOMN JACATCIIBHOCTH, CJIBIIIIATh )41 CJIymiaTb OIIIIOHCHTOB,

KOPPEKTUPOBATH COOCTBEHHYIO TTO3UIIHIO);

YMeHue WCIOJb30BaTh CPEACTBA HH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
texHonoruil (nanee — MKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3aJla4 ¢ COONIOEHNEM TpeOOBaHUN APPrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHNUS, MPABOBBIX U 3TUYECKUX HOPM,

HOPM MH(OPMAITMOHHON O€3011aCHOCTH;

10) 6r1a0enue S3bIKOBBEIMH cpeacrBaM, B TOM YHCIC U A3BIKOM XHMHH —

YMCHHUEC SICHO, JIOTUMYHO M TOYHO H3JIararb CBOIO TOYKY 3pPCHHUs, MCIIOJIB30BATb
AJICKBATHBIC A3BIKOBBIC CPCACTBA, B TOM YHCIIC MU CHUMBOJIBHBIC (XI/IMI/I"IGCKHC

3HaKH, GOPMYJIbI U YPABHEHUS).

Ilpeomemnvimu pesyromamamu V3y4eHUs XUMHM Ha 0a30BOM YpOBHE Ha

CTYIIEHHU CPEAHET0 O0IIEro 00pa30BaHUs SIBIISIOTCA CIEAYIOLIUE PE3yIbTaThl.

1.

B no3naBaresabHoil cdepe:

3nanue (noumumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB M BaKHEHIIIHMX TCOPHM

Kypca OpraHM4ecKor U oOuIeil XuMuH;

YMeHue HaOIOaTh, OMUCHIBATh, (PMKCUPOBATh PE3YJbTaThl U JI€JaTh BBIBOABI
Ha  OCHOBE€  JICMOHCTPALMOHHBIX U  CaMOCTOSTEIBHO  INPOBEAEHHBIX
HKCIIEPUMEHTOB, HCIONb3Yys AJII 3TOTO0 POAHOU (PYCCKMI WM WHOM) SI3bIK U

SA3BIK XUMHH,

YMeHue KJ'IaCCI/I(l)I/II_II/IpOBaTB XUMHUUYCCKHUE OJIICMCHTBI, IIPOCTBIC BCIICCTBA,

HEOPraHMYCCKHEC U OPTAaHUYCCKUEC COCAMHCHUS, XUMHWYCCKUEC ITPOLICCCHI,
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4. ymenue XapakTepus3oBaTh OOIIKME CBOICTBA, IMOJIYYEHUE U MPUMEHEHUE
M3YUYEHHBIX KJIaCChl HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB U UX

BOKHEUIINX MPEACTABUTENEH;

5. onucwvieamo KOHKPCTHBIC XUMHUUYCCKHUC pPCaKIUM, YCIOBUA HX IIPOBCACHUA H

YIIPABJIEHUs XUMUYECKUMU ITPOLIECCAMM;

6. ymeHue IPOBOAUTH CAMOCTOATEILHBIN XUMHYECKUN HKCIIEPUMEHT M HAOII01aTh
JIEMOHCTPALIMOHHBIN SKCIIEPUMEHT, (PUKCHUPOBATh PE3yJIbTaThl U JI€JIaTh BHIBOJIBI

M 3aKJIFOUCHUS 110 PE3YJIbTAaTaM,

1. npocHo3Upoeaniob CBOMCTBa HCU3YUYCHHBIX BCHICCTB II0 d4HAJIOTHHU CO

CBOMCTBaMH HN3YUYCHHBIX Ha OCHOBC 3HAHNA XUMHUYCCKUX 3aKOHOMepHOCTGﬁ;

8. ompedenams UCTOUHUKN XUMHUYECKOW MH(MOpMAIMK, MOIy4arh €€, MPOBOJUTH

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

9. ymemv  nonvzoéamvcs  00OA3aTETBHBIMH  CIIPABOYHBIMH  MaTepHaIaMu:
[Tepuonnueckoil cucremoit xumuueckux sneMeHToB JI. 1. Menaeneesa, Tabnureit
PaCTBOPUMOCTH, JJIEKTPOXMUMHUYECKUM PSJIOM HAMPSIKEHUN METAIOB, PSIAOM
AIIEKTPOOTPUIATETPHOCTH — JUISl XapaKTEPUCTUKU CTPOEHHS, COCTaBa M CBOWCTB
aTOMOB XMMHUYECKUX eMeHTOB |—IV nepronoB n 00pa30BaHHBIX UMHU MPOCTHIX U

CJIOXKHBIX BCIICCTB,

10. ycmanoénenue  3aBUCUMOCTHM  CBOWCTB W  IPUMEHEHHUS  BaKHEHUILIUX
OpraHUYECKUX COEOUHEHUH OT HMX XHMMHYECKOIO CTPOCHMS, B TOM YHCIE U
0OYCIIOBJIIEHHBIX XapaKT€POM ATOTO CTPOEHUs (IPEAESbHBIM WU HENpPEAeSIbHbBIM)

W HaIM9ueM (PyHKIIMOHAJIBHBIX TPYIII;
11. mooenuposanue MOJIEKy1 HEOPraHUUECKUX U OPTaHUUECKUX BEILIECTB;

12. nonumanue XUMUYECKOW KapTHUHBI MUPA KaK HEOTHEMJIEMOW YacTH LIEIOCTHOU

Hay4YHOMN KapTUHBI MUpA.
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II. B mneHHocTHO-OpMeHTAIMOHHOH cepe — dopMUpoBaHUE COOCTBEHHOM
MO3UIIMU TIPU OIIEHKE MOCIIEACTBUIN I OKPYXKAIOMIEH CPEbl NeSITEIbHOCTH
YeNIOBeKa, CBA3aHHON C TPOM3BOJACTBOM M TEpepabOTKOH XUMHUYECKUX

IIPOIYKTOB;

I1l. B TpynoBoii chepe — nposederue XMMUIECKOTO SKCIICPUMEHTA; pa3sumile
HaBHIKOB  y4eOHOH,  MPOEKTHO-UCCIENOBAaTEIbCKOW U TBOPUECKOM

ACATCIIbHOCTHU IIPU BBIITOJIHCHUY MHAWBUAYAJIBHOI'O ITPOCKTA 110 XUMUU,

IV. B cdepe 310poBoro odpasa KuzHu — cobrooenue TpaBuil 0E30MACHOTO
oOpalieHusl ¢ BelIeCTBaMHU, MaTepHallaMy; OKa3aHWEe MEPBOM MOMOIIU TPH
OTpaBJICHUSAX, OKOTaX U TpaBMaxX, MOJYUYEHHBIX B pe3yibTaTe HapylICHUS
MIPaBHIJI TEXHUKHU OE€30MaCHOCTH TpU paboTe ¢ BEUIECTBAMU U J1ab0paTOpHBIM

000py/IOBaHUEM.

Conep:xanue kypca 10—11 kiaccoB. ba3oBblii ypoBeHb

CopepkaHue Kypca XapaKTEpPU3yeTCs ILEJIOCTHOCThIO M CHUCTEMHOCTBIO
y4eOHOTO MpeaMeTa, Ha OCBOEHHUE KOTOPOTO OTBEACHO KECTKO JTUMUTHPOBAHHOE
yueOHOE BpeMs.

[TepBas yacTh Kypca (10 knacc) nocesieHa OpraHnYeCKUM COEIMHEHUSM, a
BTOpas (11 knacc) — oOiiel XuMUH.

CTpyKTypUpOBaHHE Kypca OpPraHUYECKOW XHMHUU OIpPEACsIeTCs HUICIMHU
TEOPHUH pa3BHUBaIOIIero o0yueHus: InpkoHuHA U B. B. JlaBbi1oBa M CTaBUT IENBIO
pa3BUTHUE YYaAIIUXCSl HENPOPUIBHBIX IO OTHOIICHUI0O K XHUMHHU KJIaCCOB
cpencTBaMu yueOHOW AUCIUIUIHHBL. [[09ToMy BHauajie paccMaTpHUBAIOTCS KPaTKUe
TEOPETUUECKUE CBEICHHUS O CTPOCHWHM, KiIacCuPuKauu U Ccrmocodax
dbopMupoBaHus Ha3BaHUW OPraHUYECKUX COCIMHEHUH, 00 O0COOEHHOCTAX
MPOTEKAHUSI OPraHUYECKUX PEAKIHUd B CPaBHEHHH C HM3YyUYEHHBIMHM B OCHOBHOM

IIKOJIC THUIIaMH XHMMHYCCKUX peaKHI/Iﬁ C Y4aCTUEM HCOPTraHHMYCCKHNX BCIICCTB. Ha
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HayaJlbHOM JTale pacKpbIBAIOTCS MPUYMHBI MHOrooOpasusi OpraHMYeCKHX
COCIMHEHUM.

Jlanee paccmMaTpuBarOTCsl OCHOBHBIE KJIACCHI OPTaHUYECKUX COCIUHEHUN —
YIJIEBOIOPO/IOB (AJIKAHOB, AJIKEHOB, JUEHOB, aJIKNHOB, aPEHOB) U UX HPUPOAHBIX
UCTOYHHUKOB (IIPUPOTHOTO Ta3a, He(PTHM W KAMEHHOrO YIJis). DTO TMO3BOJISIET
3aKpPENUTh OCHOBHBIC IOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coenuHenu A. M. bytneposa.

3areM CBEIEHUS O 3aBUCUMOCTHU CBOMCTB OPraHUYECKUX COEIMHEHHM OT UX
CTPOCHUS PA3BUBAIOTCS IIPU PACCMOTPEHUU KIIACCOB KHUCIOPOACOACPKALIMX
COeIMHEHUN (CIUPTOB, (EeHONA, aNbJIETUIOB, KapOOHOBBIX KHCIIOT, CIOXKHBIX
3(pUpPOB, KUPOB U YIIEBOJOB) M a30TCOAECPKAIIMX OPraHUYECKUX COEIUHEHUMN
(aMMHOB, aMHUHOKHCIIOT, OEJIKOB U HYKJIEMHOBBIX KUCJIOT).

Wnero nenenonaranus, T. €. OTBETA HA BOIPOC O POJIU OPTAHUYECKONM XUMHUHU
B JKU3HU COBPEMEHHOIO OOIIECTBa, peaju3yeT 3aKIIoYuTeNlbHAas IJ1aBa Kypca
«Opranuyeckas XUMHs U 0011ecTBO». B Heil oOyuaromuyecs: 3HAKOMSTCS. ¢ TAKUMU
BRXHBIMU B MPAKTUYECKOM U OHOJIOIMYECKOM OTHOUIEHMHM BELIECTBAMU U
MarepuaniaMy, Kak IUIaCTMAacChl M BOJIOKHA, (PEPMEHThI, BUTAMHHBI, TOPMOHBI U
JIEKapCTBAa, a TAKXKE C JOCTUKEHUSIMU OMOTEXHOJIOTHH.

WNnen Teopuu pas3BUBAIOIIETO OOyYEHHs IOJIOKEHBI M B OCHOBY Kypca
oOmed XuMuM. Y CTapUIEKIACCHUKOB (hOPMHUPYETCs IIEIOCTHOE MPEICTABICHUE O
XMMHAYECKOW HAyKe U XUMHYECKOM MPOU3BOJICTBE, 4 TAKKE O €IMHOW €CTECTBEHHO-
HAayYHOM KAapTUHE MHUpPA, B KOTOPOM XUMHUYECKas KAapTUHA MHUpaA SIBISETCS €€
HEOTHEMIIEMOM YacCThIO.

B kypce oOmelt XuMuM BHauyaje ydalldecs 3HAKOMSTCS MOCIEAHUMU
JOCTIKEHUSIMU B OOJIACTH M3Y4YEHMsI aToMa, Y3HAalOT O COBPEMEHHBIX MeEToAax
MO3HAHUS CTPOEHHUS aroMa, YIIyONIsIIOT W PacCUIMPSIOT 3HAHUS, MOJYYEHHBIE B
KypCc€ OCHOBHOM IIKOJBI, O CTPOCHMM aroMa M BEUIECTBA HA OCHOBE
[lepuonnueckoro 3akoHa W Ilepumommueckoin cuctembl [[. WM. Menpaeneesa, 00
oO0LIMX CBOMCTBaX KJIACCOB OPraHMYECKUX M HEOPraHMYECKUX COEAMHEHHU

(kucnoT, OCHOBaHWH, aMm(pOTEpHBIX COEAWHEHHW) B  CBET€  TEOPHUH
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IIEKTPOJIMTHYECKOM TUCCOLMAlMU U IPOTOHHOU Teopuu. [lanee paccmarpuBaeTcs
KJIaCCU(PUKAIUS XUMUYECKUX pEaKUUid B OPraHUYECKOW U HEOPraHu4YeCKOn
XUMHUHU. 3aBeplIacT KypC 3HAKOMCTBO CTapLICKIACCHUKOB C IEPCIEKTHBaAMU
pa3BUTHA XUMHUYECKOM HAayKM M XHMHUYECKOTO IPOU3BOACTBA, C MpodiIemMamu
OXpaHbl OKpYXKalolled Cpeabl OT XUMHYECKOTO 3arps3HEHHMs U IYTAMH HX

PCIICHUA.

Copep:kanne kypca. 10 kiacc. ba3oBblii ypoBeHb
Teopusa cmpoenua opzanuveckux coeounenun A. M. Bymneposa.
Ilpeomem opzanuueckoit xumuu. Opeanuieckue gewjecmea. NpUpooHble,
uckyccmeeHntvle u cunmemuyeckue. OcobeHHocmu cocmasa u cmpoeHus.
opeanuyeckux eewjecms. Bumanuzm u eco kpax. Ilonamue 06
Y211e6000p00ax.
OCHOBHBIC TI0JI0KEHUSI TEOPHUM XMMHUYECKOro crpoenusi bytieposa.
BanentHocts. CTpykTypHble (DOpMYJIBl — TIOJHBIE U COKpalIEHHBIE.
[IpocTbie (omuMHapHBIE) U KpaTHbIE (JBOWHBIE W TPOUWHBIC) CBA3M.
N3omepsl 1 nuzomepusi. BzZauMHoOe BIMsSIHUE aTOMOB B MOJIEKYJIE.
Jemoncmpayuu.  HexoTopple  oOuMe  XMMHUYECKHE  CBOMCTBa
OpraHMYEeCKUX BEIIECTB: HMX TOPEHHE, IUIABICHHE U OOyIJIMBaHUE.
Mognenu (mapocTepkHeBble U OOBEMHBIC) MOJEKYJ OPraHUYECKHUX
COENVHEHNN pa3HbIX KiaccoB. OnpenesieHUe 3IEMEHTHOIO COCTaBa
OPTaHUYECKUX COCAUHECHUM.
Jlabopamopnvie onvimol. VI3rOTOBIECHHE MOJAEIEH OPraHUYECKUX
COCITMHEHUM.
Yri1eBoa0poabl ¥ UX NPUPOAHBbIE HCTOYHUKH
IIpenenbHbie yrieBoaopoabl. Ajkanbl. OnpenenceHue. [OMOTOTrMYECKUN psif
aNKaHOB W ero obmas ¢opmyna. CTpyKTypHass W30MEpHsl YIJIEPOTHON IIEMu.
Pagukansl. HoMmenkiiarypa ankaHoB. XMMHUYECKUE CBOWCTBA aJIKAaHOB: TOPEHHUE,
peakiy 3aMelleHus (raJoreHMpoOBaHue), peaklus pas3JIoKeHUs MeTaHa, peaklus

JNETUAPUPOBAHUS STAHA.
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HenpenenbHble ymieBoaopoabl. AJIKeHbl. OJTuiieH. [omosiornueckuit psia
ankeHoB. HomeHnkiarypa. CtpykrypHas uzomepus. [IpoMbIIUIEHHOE MOIyYEHHUE
AJKEHOB: KPEKUHI U JETMAPHUPOBAHME aJKaHOB. Peakuus neruaparanyy 3TaHOJIA,
Kak JabopaTopHblii croco0 ToiydeHus JTWwieHa. Peakuuu npucoequHEHUS:
rufparanus, T'MAPOraJOr€HUPOBAHHUE, TaJOTCHUPOBAHME,  IOJIUMEPU3ALMUU.
IIpaBuno MapkoBHuKkoBa. OKuCIIeHHE ankeHOB. KadecTBEHHBIE peaknuu Ha
HEIPEAEIbHBIE YIIIEBOAOPO/IBI.

Aaxkanguennl. Kayuyku. Homenknarypa. ConpsixéHusle muensl. byramuen-1,3,
u3zonpeH. Peaxnus JleGeneBa. Peaknuu npucoenvHenust ankanueHoB. Kayuyxu:
HaTypaJibHbI, CUHTETUYECKUE (OyTaaueHOBBIN, W30MPEHOBHIN). BynkaHuzarus
Kayuyyka. Pe3una. D00HUT.

Aaxkunbl. OOmas  xapakrepucTuka romojoruueckoro psaga. CrnocoOsl
oOpa30BaHusl Ha3BaHUW AJIKWHOB. XMMHUYECKHE CBOMCTBA allETUJICHA: TOpPEHUE,
pEeaKK NPUCOECANHEHUS: THAPOTraIOTEHUPOBAHUE, FaJIOTEHUPOBAHNUE, THAPATALIHS
(peakust KydepoBa), — ero mnoixydyeHue W NpPUMEHEHHE. BUHUIXJIOpUI U €ro
HOJINMEPU3ALMS B TIOJUXJIOPBUHUIIL.

Apenbl. beH30i1, KaKk MpeACTaBUTENb apOMATUYECKUX yIIEBOAOpPoaoB. CTpoeHue
€ro MOJIEKYJbl W CBOMCTBAa (PU3MUECKHUE M XUMHUYECKHE CBOWCTBA: TOpPEHUE,
peakuMM 3aMelIeHuss — TaJOreHHpoBaHWE, HuTpoBaHue. [lomyueHune wu
npUMeHeHue OeH3071a.

Ilpupoausiii ¥ monyTHbIM ra3bl. CocTaB NMpUPONHOIO ra3a. Ero HaxoxaeHue B
npupone. IlpemMymiecTBa TpPUPOAHOrO Tra3za KaK TOILUIMBA. XHMMHYECKas
nepepaboTKa MPUPOAHOTO Tasza: KoHBepcus, nuponu3. CHHTE3-Ta3 U €ro
IPUMEHEHUE.

[TonytHbie Ta3bl, ux coctaB. [lepepaboTka MOMyTHOTO Ta3a Ha (pakUU: CyXOi
ra3, IporaH-0yTaHOBasi CMECh, Fa30BbIil OCH3HH.

Hedp1s u cnocodbr eé mepepaGorku. CoctaB HedTn u e€ mnepepaboTka:
neperoHka, Kpekunr, pudopmunr. Hedrenpoaykrel u ux nomydenue. [louarue o0

OKTAHOBOM 4Hcje. XMMHUYECKHE CIIOCOOBI ITOBBIIICHHS KauyeCcTBa OCH3HMHA.
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KameHnblii yroib M ero mepepadorka. KokcoBaHME KaMEHHOIO YIS U €ro
OPOAYKTBI: KOKCOBBIM ra3, aMMHadHas BOJAa, KAMEHHOYTOJIbHas CMOJIa, KOKC.
["a3udukanyst KaMEHHOTO YIJIS.

Jlemoncmpayuu. I opeHre peeabHbIX U HENPEAEIbHBIX YIIIEBOJOPOAOB: METaHa,
JTaHa, aneTwieHa. KadueCTBEHHBbIE PEAKIMHM HAa HENPEACIIbHBIE YITIEBOAOPOJBIL:
o0OeclIBeUMBaHUE ASTWJICHOM M alleTWJIEHOM pacTBOPOB I€pMaHTaHaTa Kalus Hu
OpomHOI1 Boabl. OTHOUIEHME O€H30Jla K 3TUM OKHUCIUATENsM. Jlermaparanus
sTanona. ['maponus kapbuna kampius. Komnekuunn «HedpTs u HedTenmpogyKTh,
«KameHHbI1 yronb U npoaykThl ero nepepadotkuy, «Kayuykm». Kapra none3Hbix
nckomnaeMbix PO.

Jlabopamopnwvie  onvimui.  OOHapyXeHHE  INPOAYKTOB  TOPEHHUS  CBEYH.
HccnenoBanne CBOMCTB KaydyKOB.

KucJiiopoa- u azorcoaep:kamme oprannyecKkie coeIuHeHust

Opnoaromubie cnuprhl. Onpenenenue. @OyHKIMOHANBHAs —T'MIAPOKCUIIbHAS
rpynmna. ['oMOJIOrH4ecKuil psAa NMPEAeabHbIX OAHOATOMHBIX CHUPTOB. M3oMepns
NOJIOXKEHMSI (PYyHKLIMOHAJIBHOM TpyIibl. Bogopoanas cBsi3b. XUMHUECKHE CBOWCTBA
cnupToB. AubaerujgHas rpynna. Peakuus stepudukanuu, CIOXHbIE 3(QUPHL
[Ipumenenune cnuptoB. JlelicTBME METUIIOBOTO U 3THJIOBOTO CMPTOB HA OPraHU3M
YeJIOBEKA.

MHoroaroMHbie CHUPTHI. DTUJICHIJIMKOb, KAK MPEICTABUTEND JIBYXaTOMHBIX U
IIMIEPHUH, KaK MPEACTaBUTEIb TPEXATOMHBIX clUpTOB. KauecTBeHHas peakuus Ha
MHOTOATOMHBIE CIHMPTHI, UX CBOICTBa, MOJIy4yeHHE U MpuMeHeHue. [loHsTue 00
aHTU(puU3ax.

®enon. CtpoeHne, MoxyyeHue, CBOMCTBA U mpuMeHeHue (¢enona. KauecrBeHnnie
peakimu Ha QeHo. B3anmHoe BIusHEE aTOMOB B MOJIEKYJIe (peHOIIa.

Aabaernibl U KeToHbl. DopManbIeru U areTanbAerull, Kak MpeICcTaBUTENH
aJbJIETHJIOB, COCTaB HUX MoJieKya. (DyHKIHMOHalbHAs KapOOHWIbHAs TpyIIa.
KauecTBeHHble peakuuu Ha anbaerujpl. CBOWCTBA, MONy4YEHUE W MPUMEHEHHE
dbopmanpaeruia M aueraimpierujga.  Peakiuu  TOJUKOHJIEHCALMHU IS

dbopmanpaeruna. [loHsTHe 0 KETOHAX HAa MPUMEpPE aIleTOHA.
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Kap6oHoBble KHCJIOTBI. [OMONOrMYEeCKH psA TPENENbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. JKupHblE KapOOHOBBIE KHCIOTHl. XUMHUYECKHE CBOMCTBA
KapOOHOBBIX KUCIIOT. [loslyueHre u npuMeHeHe MypaBbUHON U YKCYCHOM KUCJIOT.
Caoxnble 3¢pupsl. Kupbl. Peakuus srepudukanmu. Cinoxhbsie 3¢upsbl. Kupsel, ux
COCTaB Y THIPOJIU3 (KUCIIOTHBIA 1 1IeI04YHOM ). MbLia. ['uapupoBanue KupoBs.
YraeBoabl. YreBoabl. MoHocaxapuael. [Toko3a kak anpaerugocnupt. CopoOuT.
Monounokucnoe u crnuproBoe Opokenue. dorocuntes. Jucaxapuapl. Caxaposa.
[Tonucaxapuapl: Kpaxmall, HEJIII0I03a.

AMuHBI. AMuHOrpynmna. AMUHBI NpEIEIbHbIE W apoOMaTH4YecKhe. AHWIMH.
[lonyuenne amMuHOB. Peaknusa 3uHMHA. XUMHYECKHE CBOMCTBA W IPUMEHEHUE
aMUHOB.

AMHHOKHMCIOTBI. AMUHOKHCIIOTBI, COCTaB WX MOJIEKYJI M CBOWCTBA, Kak
aM(OTEpHBIX  OPraHUYECKUX COEAMHEHWH. [MHIMH, Kak MOpeacTaBUTEIh
aMUHOKHUCIOT. [lonyueHne nonuneTnioB peakuuei nonukonaeHcanuu. [lonsartue o
MIEOTUIHOM CBSI3H.

Bbeaku. CrpoeHue MoieKkyn O€NKOB: IEpBUYHAs, BTOpUYHAS U TPETHUYHAs
CTpyKTypbl. KadecTBeHHbIE peakuuu Ha O€NKH, UX TUIAPOJIU3, JAeHATypauus Hu
Ounoaoruyeckne PyHKIMH.

Hemoncmpayuu. IlonydeHue anpIerujioB OKHUCJIEHHEM CcnUpTOB. KauecTBeHHas
peakiys Ha MHOTOaTOMHBIE CIUPTHI. 3aBUCUMOCTh PACTBOPUMOCTH (DEHOJIA B BOJIE
OT Temmeparypsl. B3aumoseiictBue ¢ OpomHoi Bogon u xyopuaom keneza(lll),
KaK KaueCTBEHHbIE peakuuu Ha QeHon. Peakuum cepeOpsHOro 3epkana U co
CBEXEMNONy4YeHHbIM ruapokcuaoM meau(ll) mpu HarpeBaHuM, Kak KauyeCTBEHHbBIE
peakuuu Ha anpiaerujbl. OOpa3ipl MypaBbHUHOW, YKCYCHOM, MaJbMUTHHOBOM H
CTEapUHOBOM KHCIIOT M HMX PAacCTBOPUMOCTb B BOAE. AJIbJIETMIHBIE CBOMCTBA U
CBOMCTBA MHOTOATOMHBIX CITUPTOB IIFOKO3BI B peakuuu ¢ ruapokcuaom memu(ll).
Nnentudukamnus kpaxmana. KadecTBeHHbIE peakIiuy Ha OCIKH.

Jlabopamopnuie onvimpl. CpaBHEHHE CKOPOCTH HCHApEHUs BOJbI M HTAHOJA.
PactBopuMOCTh mmneprHa B BOAE. XMUMHUUYECKHAE CBOMCTBA YKCYCHOM KHUCIIOTHI.

OmnpeneneHue HEMPENETbHOCTH PACTUTENBHOTO Maciia. Mnentudukarus kpaxmana
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B HEKOTOPBIX NPOAYKTax NUTaHHs. 3rotoBieHHE KpaxMmalabHOIO KIEHWCTepa.
M3roToBiieHne Monenerd MOJEKYJ aMHUHOB. V3roroBineHne MOAENM MOJIEKYIIbI
[JIMLMHA.

Ilpakmuueckasa padoma. Vnentudukanus opraHu4eCcKuX COSTUHEHUM.
Opranunyeckasi XumMus 1 0011eCTBO

Buorexnosorusi. Ilepuonsl e€ paszButusa. Tpu HampaBiaeHUs OMOTEXHOJOTHU:
reHHas (MM TeHETUYeCKas) WH)KCHEPHS; KICTOYHAS WHXKEHEPHs; OMOoJorndecKas
umkeHepus. [enetnueckun  moauduuupoBanneie  opranusmbl  (I'MO) wu
TpaHcreHHas npoaykuus. KionupoBanue. MimmoOunn3oBanuble (HEpMEHTHI U UX
MIPUMEHCHHUE.

IMoammepbl.  Krnaccudukamuss  nomumepoB.  MICKycCTBEHHBIE — MOJIUMEPHI:
LEJUTYJION]T, alleTaTHBIN MIENTK, BUCKO3a, IIE/I0(aH.

CuHrteTn4yeckue nmojumepsl. [Tonrmepusaius U NOIMKOHICH AU, KaK CTIOCOObI
nosydeHus: mnonumepoB. Cuntetmdeckue kKayuyku. [lomuctupon, TteduioH u
MTOJIMBUHUIIXJIOPH, KaK TMpeacTaBUTENM IutactMacc. CHHTETUYECKHE BOJIOKHA!
KaIlpoH, HAWJIOH, KEBJAP, JIABCaH.

Jemoncmpayuu. Konnekunn KaydyKoB, IJIACTMAcCC, CUHTETHYECKHX BOJIOKOH M
n3aenui u3 Hux. GepMEeHTaTUBHOE PA3JIOKEHNE TTEPOKCUIA BOJIOPO/IA C MOMOIIBIO
KaTajasbl CBEKEHATEPTHIX MOPKOBHU MM KapToders.

Jlabopamopnuie onvimor. O3HAKOMIICHHE C KOJUIEKIMSMU KAydyKOB, IIJJACTMACC U
BOJIOKOH.

Ilpakmuueckaa padoma. Pacnio3HaBaHUE MJIACTMACC U BOJIOKOH.

Copep:kanne kypca. 11 knacc. ba3oBblii ypoBeHb
CTtpoeHue BeliecTB
OcHoBHbBIC CcBeAeHUsI 0 cTpoeHuM aroma. CTpoeHuE aroma: cOCTaB sapa
(HyKJIOHBI) U 3JeKkTpoHHas oOosouka. [lonatue 06 wu3oromax. Ilonsitue o
XUMHYECKOM 3JIEMEHTE, KaK COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsAJIOM SApa.
Iepuoauyeckas cucreMa xuMu4eckux wiemeHnTos /1. 1. MenpaeseeBa B cBere

CBeTe YYeHHUsI 0 CTPOeHHHU aToMa. OU3NUECKU CMBICI MPUHATON B Tadmwmie /.
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N. MenneneeBa CUMBOJIMKU: TTOPSAIKOBOIO HOMEpA 3JIEMEHTA, HOMEpa MepUoja U
HoMmepa rpynimbl. [loHsTHE O BajleHTHBIX AMEKTpoHax. OToOpakeHHe CTPOEHUs
AIIEKTPOHHBIX ~ O0OJIOYEK AaTOMOB XHMMHYECKHUX DJIEMEHTOB C  IOMOIIBIO
AIIEKTPOHHBIX U AIIEKTPOHHO-TpaduyecKux HopmyI.

OObsicHEeHHEe 3aKOHOMEPHOCTEH H3MEHEHHUS CBOMCTB JJIEMEHTOB B MEPHOAAX U
rpyImnax MePUOJUYECKON CUCTEMBbI, KaK CIICIACTBUE UX DJJIEKTPOHHOIO CTPOCHUS.
DNEeKTPOHHBIE CEMEUCTBA XUMUYECKUX IEMEHTOB.

CpaBHenue Ilepuoanuyeckoro 3aKoOHa M TEOPHMH XMMHYECKOr0 CTPOCHHUSI Ha
¢puitocodckoil oCHOBE: NPEANOCBHUIKM OTKpbITHA llepuonnueckoro 3akoHa u
TEOPUU XUMHUYECKOTO CTPOEHHsI OPraHWYECKUX COCIMHEHUM; POJIb JINYHOCTH B
VMCTOPUUA XUMHH, 3HAUCHUE NPAKTUKU B CTAHOBICHUU U PAa3BUTUU XUMHUYECKUX
TEOPHUH.

HNonnas xumMu4yecKkasi CBsI3b 1 HOHHbIE KPpUCTAJIMYEeCKHe peméTkr. KaTnoHsl
U aHUOHBI: MX 3apsjbl U KiIacCHU(UKAIUS MO COCTaBy HA MPOCThIE U CIOXKHBIC.
[IpencraBurenu. [lonatue 00 WOHHOW XUMHUYECKOM cBsizu. HoHHas
KpUCTAJNINYECKas: peuéTka U (PU3NYECKUe CBOMCTBAa BELIECTB, OOYCJIOBICHHbBIE
OTUM CTPOCHHUEM.

KoBajienTHasi  XxuMHMYeCKass  CBfi3b. ATOMHBIE W MOJIEKYJSPHbIE
KpHUCTANINYeCKue PeLIéTKH. ITonsThe 0 KOBaJICHTHOM CBSI3MU.
DIEKTPOOTPULATENBHOCTD, HEMOJSApPHAas W TMOJSApHAs KOBAJICHTHBIE CBS3H.
KpatHOCTh KOBaJ€HTHOW CBsI3M. MexaHu3mbl 00pa30BaHUs KOBAJIEHTHBIX CBS3€M:
OOMEHHBI M JIOHOPHO- aKIENTOPHBIA. [1ONApHOCTE MOJIEKYINBI, KakK CIEACTBUE
MOJISIPHOCTH CBSI3M M TEOMETPUM MOJIEKYJbl. KpHcTammueckne pemeéTku ¢ 3TUM
THAIIOM CBSI3U: MOJICKYJISIpHbIE W arOMHble. (DHU3NYECKHUE CBOMCTBA BELIECTB,
00yCJIOBJICHHBIE TUIIOM KPUCTAJUTMUECKUX PEIIETOK.

Meraaaunveckass CcBsi3b. [IOHATHE O METAIMYECKOM CBSI3UM U METAJUIMYECKUX
KPUCTAJUINYECKUX peleTkax. DU3nUecKue CBOMCTBA METAJIOB HA OCHOBE MX
KPUCTAJUIMYECKOTO CTpoeHusA. lIpuMeHeHne MeTayuioB Ha OCHOBE HMX CBOMCTB.

YEpHbIE M LBETHBIE CILIABBI.
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Bopopoanas xumuyeckas cBsi3b. MEXMOJEKYISIpHAS W BHYTPUMOJICKYJISIpHAs
BOJIOPOJIHBIC CBS3U. 3HAYEHUE MEKMOJICKYISIPHBIX BOAOPOAHBIX CBSI3€H B MPUPOJIE
Y KU3HU YEJIOBEKA.

HHonumepsl. IlomydyeHue  NOJMMEPOB  pEaKUUSAMU  NOJMMEPHU3ALUA U
MOJMKOHJCHCAlUH. BakHeWIMe MpeIcTaBUTENM IUIACTMACC W BOJIOKOH, WX
MOJIyYEHHE, CBOMCTBA U pUMEHEHHE. [IoHATHE O HEOPraHMYECKUX MOJUMEpax U
UX MPEACTABUTEIM.

JucnepcHble cucteMbl. [lorsTie 0 aucnepcHoi ¢daze U JUCTIEPCHOHHON cpere.
ArperatHoe COCTOSHHME pa3mep dacTuil ¢a3bl, KaKk OCHOBa ISl KJIacCHU(PpUKAIUU
JUACHEPCHBIX  CHCTEM. OMYJIbCUHM, CYCIIEH3UH, a3p0O30Jd —  TPYMIIbI
rpyOONMCTIEPCHBIX CHUCTEM, WX TMPEACTaBUTEIN. 30JIM W Telu — TPYIIbI
TOHKOAUCIIEPCHBIX CHUCTEM, HUX Ipeacrasurenu. [loHsTne o cuHEpe3uce u
KOAryJIsLH.

Hemoncmpayuu. llepuoguyeckod CHCTEMBI XUMUYECKUX 3yeMeHToB . .
MenneneeBa B paznuuHbix hopmax. Mojenb HOHHON KPUCTAJUTMYECKON PEIIETKU
Ha IMpUMEPE XJIOpUJaa HaTpus. MuHepalbl ¢ 3TUM TUIOM KPUCTAJUIMYECKOU
PELIETKON: KAJIBIUT, rajiuT. MoJeny MOJIEKYJIIPHOU KPUCTAIUIMYECKONW PEIIETKHA Ha
MPUMEPE «CYXOTO JIbJIa» WJIM MOJA M aTOMHOM KPUCTANIMYECKOM PEIIETKH HA
nmpuMepe anmasa, rpaduta win kBapua. Monens MossipHOro 00béMa raza. Mojaenu
KPUCTAJUIMUYECKUX PEIMETOK HEKOTOPhIX MeTauioB. Komekiuu  o0pasiioB
Pa3IMYHBIX IUCIEPCHBIX cUCTEM. CHHEPE3NC U KOATYJISALIUSL.

Jlabopamopnvie  onvimbl.  KOHCTpyHpOBaHME  MOJACIM  METAJIMYECKOM
XUMHUYECKOW cBsi3u. llolyyeHue KOJUJIOMAHOTO pacTBOpa KypUHOIO Oelika,
HCCIIEIOBAHUE €r0 CBOWCTB C MOMOIIBIO JIA3€PHOM YKa3KH WM NPOBEIACHHUE €ro
nenaryparuu. [lomydeHue sMynbCcUM pacTUTETHLHOTO Macia W HaONltoJeHue 3a e
paccioenueM. IlomydyeHne CyCrneH3un «M3BECTKOBOIO MOJIOKa» M HaOMOACHHE 32
€€ CeJUMEHTAaIUEN.

XuMHYEeCKUE peakuuu

Kanaccupukanuss XuMHYECKMX peakuuu. AJUIOTPONH3alHs W H30Mepu3anus,

KaKk peaknuu 0e3 M3MEHEHUs COCTaBa BEMIECTB. AJUIOTPONUS W €€ MPUYHHBL.
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Knaccudukanuss peakuuid Mo pa3iavuyHbIM OCHOBaHMUSIM: IO YHUCIY M COCTaBY
peareHToB W MPOAYKTOB, MO ¢ase, MO HCIOIb30BAHUIO KaTalau3aropa WIn
dbepmenTa, o TeroBoMy 3P dekty. TepMoxuMruiecKrue ypaBHEHUS PeaKiui.
Ckopoctb xumMu4YecKHX peakuui. DakTopbl, OT KOTOPBIX 3aBUCHUT CKOPOCTh
XUMHUYECKHX PEaKLMii: IpUpo/ia pearupyomux BEMIECTB, TEMIIEparypa, MIonaib
UX COINPUKOCHOBEHUSI PEArHpyIOIIUX BEHIECTB, UX KOHIIEHTpaUus, NPUCYTCTBUE
karanu3aropa. Ilonarue o karanuze. @DepMeHTb, Kak OHOJIOrHYECKUE
KaTanau3aTtopbl. UTHIrMOUTOPBI, KAK «AaHTOHUMBD) KaTaJIM3aTOPOB U UX 3HAUYEHUE.
XuMu4eckoe paBHOBecHMe U cnocodbl ero cmemenusi. Kiaccudukanuys
XUMHUUYECKUX PEaKIUi MO Mpu3HaKy ux HarpapieHus. [loHsTtre 00 oOpaTumbix
peakusix U xumudeckoM paBHoBecuu. [lpunnun Jle-lllarense u crnocoOs
CMENICHUSI XUMUYECKOTo paBHOBecHs. 0I1asi XapakTepUCTHKa PEakiMil CHHTE30B
ammuaka u okcuna cepbi(VI1) 1 paccMoTpeHue ycaoBHl CMEIICHUSI UX PAaBHOBECHS
Ha MIPOU3BOJICTBE.

I'mapoaus. OOpatumblii U HEOOpPAaTUMbBIA THIPOIU3bL. [HApPOIU3 colied U €ero
TUMBL. ['MAPOIN3 OPraHUYECKUX COEIMHEHUI B KUBBIX OPraHU3MOB, KaK OCHOBA
oOMeHna BemiecTB. [lonsitue 00 sHepreTuueckoM OOMEHE B KIETKE U POJIU
TUJIPOJIN3a B HEM.

OKHCANTETBLHO-BOCCTAHOBUTEIbHBbIE peakuuu. CTENeHb OKUCICHHUS U €€
omnpezeneHne 1Mo ¢GopMysaM OpPraHMYEeCKMX U HEOPraHMYEeCKUX BEIIECTB.
DNeMEHTbl M BEUIECTBA, KaK OKUCIUTENM M BoccTaHOBUTENW. lloHsTHE O
MpoIECcCaX OKHUCICHUS U BOCCTaHOBIEHUS. CoCTaBiI€HNE YPAaBHEHH XUMHUYECKHUX
peakiMii Ha OCHOBE AJIEKTPOHHOTO OaiaHca.

DJIEKTPOJIN3 PAaCIIAaBOB M PACTBOPOB JIEKTPOJHUTOB. XapaKTepUCTHUKA
ANIEKTPOJIN3a, KaK OKHUCIMTEIbHO-BOCCTAHOBUTEIbHOTO mporecca. OcobeHHOCTH
AIIEKTPOJIN3a, TPOTEKAIOIIET0 B pacTBOpax AeKTpoiauToB. IIpakTuueckoe
NPUMEHEHUE DBJIEKTPOJIM3a: MOJIy4YEHUE TaJlOT€HOB, BOJOPOJAA, KHCIOpPOaa,
HIEJIOYHBIX METAJUIOB M HIEJNOYEH, a TAK)Ke AIFOMUHUS JEKTPOJIU30M PACIUIaBOB U
pacTBOpPOB COEAMHEHW 3TUX »diaeMeHToB. [loHATHE O TrajabBaHOIUIACTHKE,

rajJJbBaHOCTCIHU, paCbI/IHI/IpOBaHI/II/I OBCTHBIX MCTAJIJIOB.
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Hemoncmpayuu. PacTBOpeHUE CEPHOWM KHUCJIOTHI M aAMMHUAYHOU CEIIUTPHI M
¢dukcaius TEIUIOBBIX SBICHUI AJIs 3TUX IMpoleccoB. B3aumoaeicTBust pacTBOpOB
COJIIHOM, CEPHOM M YKCYCHOM KHCIIOT OJJMHAKOBOW KOHILIEHTPALMU C OJMHAKOBBIMU
KycOouKaMmH (TpaHyjiamMH) IIMHKA U B3aUMOJICHCTBHE OJJUHAKOBBIX KYCOUYKOB Pa3HBIX
METAJJIOB (MarHusl, IIUHKA, JKeJie3a) C PaCTBOPOM COJISIHOM KHUCJOTHI, KaK MPUMEP
3aBUCHUMOCTH CKOPOCTH XUMHYECKHX pEakIMil OT TPUPOAbl  BEIIECTB.
B3auMoneiicTBre pacTBOPOB THOCY/Ih(aTa HATPUS KOHIICHTPAIIMU W TEMITepaTyphl
C pacTBOPOM CEpPHOM  KHUCIOTBL. MOAEIUPOBAHUE  KUILALIETO  CIIOS».
Hcnonb3oBaHre HEOPraHUYECKUX KaTaau3aTopoB (Coliel xene3a, Hoauaa Kaius) u
MPUPOJTHBIX OOBEKTOB, COACPKAIUX Karaynazy (Chlpoe Msico, kKaptodenb) s
pa3iokKeHUs1 IEPOKCUAa BoAopoaa. B3auMoaeincTBie UMHKA C COJISTHOW KHUCIJIOTOM
HUTpAaToOM cepedpa, Kak MPUMEphbl OKUCIUTEILHO-BOCCTAHOBUTEIBHONU peaKIuil 1
peakuuu oomeHa. KoHcTpynpoBanue monenu snekrpoinsépa. BuneodparmeHnrt c
MPOMBIIIJIEHHON YCTAHOBKU ISl TOJIyYEHUS AJIFOMUHUS.

Jlabopamopnvie onvimosi. Vnmoctpanua npaBwia beproiie Ha MNpakTUKE —
MPOBEJICHUE peakinii ¢ oOpa3oBaHHMEM OcCajika, ra3a M BOIbI. |eTeporeHHbII
KaTaJiu3 Ha IpUMEPE Pa3I0KEHUs MEPOKCHAA BOJOPOAA B IPUCYTCTBUU JTUOKCH]IA
mapranna. Cmemenue pasHoBecus B cucteme Fe3* + 3CNS™ « Fe(CNS)s.
HcnblTanne WHAMUKATOPAMH CpEAbl PAcTBOPOB COJEH  pa3IUYHBIX THUIIOB.
OKHUCIUTEPHO-BOCCTAHOBUTEIbHASL pEaKIMs M peakiuss oOMeHa Ha mpumepe
B3auMOIeicTBUS pacTBOPOB cynbdara Meau(Il) ¢ sxene3oM u pacTBOPOM IIECIIOUH.
Ilpakmuueckan paboma. PemieHWe OSKCIEPUMEHTAIBHBIX 3a7ad 10 TeMe
«XuMHYECKask peaKius.

BemecrBa 1 ux cBoiicTBa

Mertasuibl. ®usnueckue CBOWCTBA METAJIOB, Kak (YHKIHMS WX CTPOCHUS.
Jlenenne MeETaUIOB HA TPYIIbl B TEXHUKE M XUMHU. XHMUYECKUE CBOKCTBA
METAJUIOB U 3JEKTPOXUMHUYECKUU P HanpspkeHuul. [loHaTtue o meramiorepmMun

(aJIFOMMHOTEPMUU, MATHUETEPMUH U JIP.).
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HemertaJibl. biaropoansie rassl. Hemerasuiel kak okuciurenu. Hemeramuisl kak
BOCCTaHOBUTENU. Psam snexrpoorpunarensHocTd. MHepTHBIE Win OG1aropomHbie
rasbl.

Kuciiorsl Heoprannyeckue u opranudeckue. KrucioTel ¢ TOUKM 3pEHHUST aTOMHO-
MOJIEKYJISIPHOTO Y4eHUsA. KHCHIOTBI C TOUKH 3pEHUS TEOPUHU SICKTPOJIUTHUYECKOU
nucconuani. Kuciorsl ¢ TOUKM 3peHHs] TPOTOHHOU Teopuu. O01re XUMHUYeCKue
cBoiicTBa kucaoT. Knaccudukarus Kucior.

OcHoBaHNSI HeOpraHu4veckue M opraHuveckue. OCHOBAHUS C TOYKU 3PEHUS
aTOMHO-MOJIEKYJIIpHOTO  yueHHsi. (OCHOBaHHS C TOYKM 3pPEHUS TEOpUU
ANEKTPOIUTHYECKON aucconranu. OCHOBaHMS C TOYKHA 3PEHUS MNPOTOHHOU
teopun. Krnaccudukanuss ocHOBaHUN. XHMMHUYECKHE CBOWCTBA OPTaHUYECKHX H
HEOPTaHUYECKUX OCHOBAHUM.

Am@oTtepHbIe COCTUHEHUS HEOpraHuvyecKue U OpraHuveckmue.
Heoprannyeckue am@orepHble COCIUHEHMS: OKCHUIBI W TUIPOKCHUIBI, — WX
CBOMCTBa M mojydyeHue. AM(OTEepHbIE OpPraHUYECKHUE COCIUHEHHS Ha TpuMepe
aMUHOKHUCHOT. IlenTuapl v menTuaHas CBA3b.

Comu. Knaccudukamus coneit. JKEcTkocTh BOIBI M CIIOCOOBI €€ YyCTpaHEHUS.
[lepexon xkapboHara B rugpokapoboHar u odparHo. OOIIMe XMMUYECKUE CBOMCTRA
COJIEH.

Jemoncmpayuu. Komnexkuus METAaJIOB. Konnexuus HEMETAJIJIOB.
B3anMopeiicTBue KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MeIbio. Bcermblika
TEPMUTHOM cMmecH. Bcempimka 4€pHOro mopoxa. BeITEeCHEHHE TaJOT€HOB U3 UX
pacTBOPOB JPYrMMH rajoreHamu. BzamMopelcTBre MapoB KOHILICHTPUPOBAHHBIX
PacTBOPOB COJISTHOM KUCJIOTHI M aMMHaka («apIM 0e3 oras»). [lomyuenne ammuaka
Y U3YUYCHHE €r0 CBOMCTB. Pa3nuuHble Ciydyau B3aMMOIEHUCTBHUS PACTBOPOB COJIEU
aJOMUHHUA CO WENoUbt0. IlomydeHue )KECTKOM BOABI U yCTPAHEHUE €€ )KECTKOCTH.
Jlabopamopnuvie onvimoer. llomyueHue HEPACTBOPUMOIO THAPOKCHAA U  €r0
B3aUMOJICNCTBUE C KuUCIOTOW. MccnenoBaHWe KOHLIEHTPUPOBAHHBIX PACTBOPOB

COJITHOM M YKCYCHOW KHCIIOT KalelbHbIM METOAOM IpHU UX pa30aBICHHH BOAOW.
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[Tomyuenue amdoTepHOro ruapokcuia M HU3ydeHHe ero cBoicTB. IIpoBenenue
Ka4ECTBEHHBIX PEAKIMHU 110 ONPEIEIICHUIO COCTABA COJIN.

Ilpakmuueckaa pabdoma. PenieHue -HKCIEPUMEHTAIBHBIX 3a1a4 IO TEME
«BemecTBa U UX CBOWCTBaY.

XHMUA ¥ COBPEMEHHOE 00111eCTBO

IIpousBoacTBO amMMuaka M MeTaHoga. [[oHATHE O XMMHYECKOW TEXHOJIOTHH.
XUMUYECKWE peakluu B TMPOM3BOJACTBE aMMHuaka U MeraHona. OOmias
KJIaCCU(UKAIIMOHHAA XapaKTEpUCTUKAa pEaKlMii CHHTEe3a B IMPOU3BOACTBE ATHX
IIPOAYKTOB. HaydHble IPUHLKIBI, JIEXKalIMe B OCHOBE IPOM3BOACTBA aMMHUAaKa U
MeTaHosa. CpaBHEHHE 3TUX TPOU3BOACTB.

XuMHYeCKasi TPaAaMOTHOCTh KAaK KOMIIOHEHT 00uIeill KyJbTYpPbl 4YeJI0BeKA.
MapkupoBka yMakOBOYHBIX MAaTe€pHalioB, 3JEKTPOHUKA U OBITOBOM TEXHUKH,
HKOJIOTMYHOTO TOBApa, MPOIYKTOB MMUTAHUS, STUKETOK IO YXOAY 3a OHEHKIOM.
Hemoncmpayuu. Mopenb NPOMBIIUIEHHOW YCTAaHOBKHM IIOJIYYEHHMS CEPHOU
KHCJIOTBl. Mojiesib KOJIOHHBI CHHTE3a amMMmuaka. BugeodparMeHTbl W claiibl O
CTEIIEHH DKOJIOTUYECKON YUCTOTHI TOBapa.

Jlabopamopnvie  onvimpi.  VI3yueHue  MapKUpOBOK  Pa3iu4HbBIX  BHJIOB

IMPOMBIIIIJICHHBIX U ITPOAOBOJILCTBCHHBIX TOBAPOB.
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IIpumepHoe TeMaTHYeCKOe MIaHUPOBaHue Kypca 10 kiiacca

(1 4 B HEOEMIO, BeeTO 35 4, M3 HUX 2 4 pe3epBHOE BPEMs)

XapakTepuCTUKa OCHOBHBIX BUJIOB

Howmepa
Tema ypoka OcHOBHOE coziepKaHuE ypoKa NESTEIIbHOCTH 00yJaromuxcs (Ha
YPOKOB TI/TI
YpOBHE YUEOHBIX JCHCTBHI)
1—2 Tema 1. Ilpeamer oprannyeckoil xumuu. Teopusi crpoenusi oprannyeckux coequHenuii A. M. BytiiepoBa (2 4)

1

[IpenmeT opraHnYeCcKO XUMUHU

Oprannyueckue BEmecTBa: MPUPOIHBIC,
HCKYCCTBEHHBIE U CHHTCTHUECKHE.
Oco0eHHOCTH COCTaBa U CTPOCHUS
OpraHMYeCKUX BellecTB. Butamusm u
ero kpax. [TonsTre 06 yrineBogoponax.
Jlemoncmpayuu. 11naBnenue,
00yTIIMBaHUE W TOPCHHUE OPTraHUYSCKUX
BEIIECTB. MoJ1esIn MOJIEKYJT
OPraHUYECKUX COSAMHEHUN Pa3HBIX
KJIaCCOB (IIapOCTEP KHEBBIC U
00nEéMHBIC). OnpeiereHne EeMEHTHOTO

COCTaBa OPraHN4YCCKUX COGI[PIHGHHﬁ.

XapakTepu30oBaTb 0COOCHHOCTH COCTaBa
U CTPOEHUS OPraHUYECKUX BELLECTB.
KnaccuduimpoBaTs ©X Ha OCHOBE
IPOUCXOXKACHUS U IEpepabOTKU.
ApPryMEHTHPOBATh HECOCTOSITEIBHOCTh
BUTAJIM3MA.

Onpenenarb OTINYUTENbHbBIE

0COOEHHOCTH YTIIEBOAOPOIOB.
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[Toptpetsl A. M. ByTiiepona,
1. 4. Bepuemnyca, ®. Bénepa

2 OcHoOBHBIE MONOKEHUS TEOPUU | OCHOBHBIE MMOJIOKEHUS TEOPUU Dopmynuposams OCHOBHBIE MTOJIOKEHHUS
XUMHUYECKOTO CTPOECHUS XUMHUYECKOTO CTPOCHUS TEOPUH XUMUYECKOTO CTPOEHUS
A. M. bytneposa A. M. bytnepoBa. BaneHTHOCTS. A. M. bytneposa.
CrpykrypHbI€ (pOPMYIIBI — IOJIHBIE U Pa3nnuare NOHATHS «BAJIEHTHOCTH» U
cokpaiénnsle. [IpocThie (OAMHAPHBIE) U | «CTENIEHb OKUCICHUSD.
KpaTHbI€ (IBOMHBIE U TPOMHBIE) CBA3H. CocTaBisATh MOJEKYISIPHBIE U
N3omepsl 1 n3oMepus. Bzaumuoe CTPYKTYpHbIE (POPMYIIBI.
BJIMSIHUE aTOMOB B MOJIEKYJIE. KnaccuduimpoBaTs KOBaJICHTHBIE CBS3H
Jemoncmpayuu. Iloptpetsl 10 KPaTHOCTH.
A. M. bytneposa, 3. ®panknanja, OOBSCHATH SIBJICHUE U30MEPUU U
@. A. Kekyie. B3aMMHOE BIIMSIHUE aTOMOB B MOJIEKYJIE
JlabopamopHhwie onvimsi. VI3rotoBiaeHue
MOJIEJIEN OPTaHUYECKUX COCAUHECHUM
3—14 Tema 2. YriieBoaopoabl ¥ X NpUpPoaHbie HCTOYHUKH (12 4.)
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3—4

AJKaHbI

['oMonorudeckuil psii ajJkaHOB W €ro
oOrmras dopmyna. CtpykTypHas
W30MEPUS YITICPOAHOU 1enu. Pagukaisr.
Homenknarypa ankaHoB. XHUMHUYECKHE
CBOICTBA aJIKAaHOB: TOPEHHUE, PEaAKIINH
3aMeIlCHUS (rammoreHUpOBaHUE),
peakius pasyioKEHUsT METaHa, peaKIlus
JETHIPUPOBAHMSI dTAHA.
Jemoncmpayuu. I'opeHne ankaHoB U3
pe3epByapa ra3oBOM 3aKUTaJIKH.
OTHoIIIEHNE alTKaHOB K OPOMHOM BOJIE
pacTBOpYy MEpMaHraHaTa Kajusl.
Jlabopamophvie onvimsi. OOHaApYKEHUE

MIPOAYKTOB TOPEHUS CBEUU

OnpenensaTs NPUHAAIEKHOCTD
COECMHEHMH K aJIKaHaM Ha OCHOBE
aHaJIM3a COCTaBa UX MOJIEKYJL.

JlaBaTh Ha3BaHU aJKaHaM I10
MEKIyHapOIHOM HOMEHKJIATYPE.
XapakTepu3oBaTh COCTaB U CBOMCTBA
BXHEHIINX MPEACTAaBUTEIEH aJIKaHOB.
HaGnronats XuMHYECKUIN SKCIEPUMEHT C
(uKCUPOBaTH €TO PE3YIBTATHI.
Pa3znuuaTte NOHATHS «TOMOJIOT» U

«KHU30MEP»
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AJKEHBI

OtuiieH. [OMOJIOru4ecKuil psii aJIKEHOB.
Homenknarypa. CtpykTypHas
n3omepus. [IpoMelnuieHHOE TOTy4YeHUE
AJIKEHOB: KPEKHUHT U IETUAPUPOBAHUE
ankaHoB. Peakuus nernnparannn
ATaHOJIa, KaK JIa0OpaTOPHBI cloco0
MOJIyYeHUs dTUJIeHa. Peakuun
MIPUCOCIUHEHUS: TUIpaTalusl,
TUAPOraJOTeHUPOBAHMUE,
rajoreHUupOBaHUE, MTOJTUMEPHU3AIUH.
[TpaBuno MapkoBHHKOBa. OKHCIIEHHE
ankeHoB. KauecTBeHHbIE peakuu Ha
HEMpeneabHbIE YITIEBOIOPOAbI.
Jlemoncmpayuu. I'opeHne >TUIICHA.
KauectBeHHBIE peakiy Ha JBOMHYIO
CBsI3b: 00ECIIBEUMBAHUE FTUIICHOM
pacTBOPOB MEpMaHraHara Kajius u

OpOMHOM BOJIBI.

OnpenensaTs NPUHAAIEKHOCTD
COEMHEHM K aJIKCHaM Ha OCHOBE
aHaJIM3a COCTaBa UX MOJIEKYJL.

JlaBaTh Ha3BaHMs aJIKEHAM 110
MEKIyHapOIHOM HOMEHKJIATYPE.
XapakTepu3oBaTb COCTaB U CBOMCTBA
BXHEHIINX MPEACTAaBUTEIEH aJIKEHOB.
HaGnronats XuMHYECKUIN SKCIEPUMEHT C
(buKCUPOBaTh €TO PE3YIIBTAThI
Pa3znuuaTte NOHATHS «TOMOJIOT» U

«KHU30MCEP» AJI AJIKCHOB
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Aunkanuensl. Kayuyku

Homenknarypa. Conpspk€HHbIE JTHEHBI.

byraauen-1,3, M30IIPEH. Peakmusa
JleGeneBa. Peakuum mnpucoenuHEHUs
ankagueHoB. Kayuyku: HaTypaJbHbIH,
CUHTETUYECKHE (OyTamMeHOBHIH,
U30MPEHOBBIN). BynkaHuzanus kayuyka.
Pe3una. 60HMUT.

Jlemoncmpayuu. Komnekuus
«Kayuykn.

JlabopamopHhvie onvimsi. ViccnenoBanue

CBOWCTB Kay4yyKOB

OnpenensaTs NPUHAICKHOCTD
COCIMHEHMH K aJIKaJueHaM Ha OCHOBE
aHaJIN3a COCTaBa UX MOJIEKYIL.

JlaBaTh Ha3BaHUS aJKEIMEHAM I10
MEKIyHapOIHOM HOMEHKJIATYPE.
XapakTepu3oBaTh COCTAaB U CBOKMCTBA
BOKHEHIINUX MPEACTABUTEIICH
aJIKaJUCHOB.

Oco3HaBaTh 3HAUUMOCTb POJIH
OTE€UYECTBEHHOIO YUYEHOTO B MTOJTYUYECHUU
MEPBOr0 CUHTETHUYECKOTO KayyyKa.
YcraHaBIMBaTh 3aBUCUMOCTD MEXKTY
CTPOCHHEM U CBOMCTBAMU MOJUMEPOB

Ha IpUMEpe KaydyKa, pe3UHbI 1 200HUTA

AJKUHBI

O6mras XapaKTepUCTUKa
romoyiormdeckoro  psga.  CriocoObl
o0pa3oBaHUs Ha3BaHUU AJIKMHOB.
XUMHUYECKHE  CBOMCTBAa  alleTUJICHA:

ropc€HucC, pCaKnun IMPUCOCANHCHU A

OnpenensaTs NPUHAICKHOCTD
COEIMHEHUHN K aJJKUHAM Ha OCHOBE
aHaju3a CoCTaBa UX MOJIEKYII.
JlaBaTh Ha3BaHMS aJIKMHAM I10

MEXKIYHApOIHONW HOMEHKIIATYpeE.
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TUAPOrajJOreHUPOBAHHUE,
rajoreHUupOBaHUE, rUApaTanus
(peaxuust KyuepoBa), — ero nomyudeHue
U TpUMEHEHue. BuHWIxiopua u ero
MOJIMMEPHU3AIUS B MOTUXJIOPBUHMUIL
Jlemoncmpayuu. 11onydenue aneTuieHa
peakiuei ruponan3a kapounaa KaibIusl.
I'openue anerunena. KauecrBeHHbIE
peaKkuy Ha TPOMHYIO CBSI3b:
00eCIBeUMBaHUE Al[ETUIICHOM
pacTBOPOB ME€pMaHraHara Kajius u

OpOMHOM BOJIBI.

XapaxkTepr3oBaTh COCTaB, CBOMCTBA U
PUMEHEHUE alleTUIICHA.

YcraHaBiuBaTh NPUYUHHO-
CJIEZICTBEHHYIO CBS3b MEK/Yy COCTABOM,
CTPOEHUEM MOJIEKYJI, CBOMCTBAMU U
IIPUMEHEHUEM allETUIICHA.

Habmronath XuMu4ecKuii SKCIIEPUMEHT C
(UKCHpPOBaTh €0 Pe3yJIbTaThl
Pa3nnuare NOHATHS «TOMOJIOD» U

«KHU30MCEP» IS AJIKMHOB

ApeHbl

bensou, KakK IIPEICTaBUTEIb

apOMaTH4ECKUX YTJIEBOZIOPOJIOB.
CrpoeHne €ro MOJEKYyJbl U CBOWCTBA

bu3nYeCcKue W XHMMHYECKHE CBOMCTBA:

TOpEHUE, PpEeaKlIUH 3aMelleHus —

raJJOrCHUpPOBAHUC, HUTpPOBAHHUC.

XapakTepu3oBaTh COCTaB, CBOMCTBA U
npuMeHeHne OeH30171a.

YcranasiauBaTh IPUYUHHO-
CJIEICTBEHHYIO CBSI3b MEXIY COCTaBOM,
CTPOCHUEM MOJIEKYJI, CBOUCTBAMH U

pUMEeHEeHneM OeH30J1a.
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[Tonyuenne u npumMeHeHue OeH307Ia.
Jlemoncmpayuu. ViccnenoBanue CBOWCTB
OcH30J1a C IOMOIIBIO OBITOBOTO

PaCTBOPUTCIIA «CoabBEHTY

Ha6J'IIOI[aTI> XUMHYECKUU OKCIICPUMCHT C

(buKCcUpOBaTH €TO PE3YIBTATHI

10

[IpypoaHBIN 1 IOy THBIM a3kl

Cocra  mpupogHoro  rasza.  Ero
HaxoxaeHue B npupoae. [Ipenmymiectra
OPUPOJHOTO  Ta3a  KaKk  TOIUIMBA.
Xumudeckas mepepaboTka MPUPOITHOTO
rasa: Kousepcus, nuponus. CuHTe3-ra3 u
€ro MpUMEHEHHE.

[TormyTHBIE

rasbl, 150:¢ COCTaB.

IlepepaboTka TMOIyTHOTO Taza Ha
dbpakiuu: cyxou ras, nmponaH-OyTaHoBas
CMECh, Ta30BbIM OCH3HH.
Jlemoncmpayuu. Kapra nmosie3Herx

UcKomnaeMerx PO

XapakTepu30oBaTh COCTAB U OCHOBHBIE
HaIpaBJICHUs epepadOTKU U
MCITOJIB30BAHUS IPUPOITHOTO Iasa.
CpaBHHBaTh HaXOXKJICHHUE B IPUPOJE U
COCTaB IIPUPOJTHOIO U MOIYTHBIX Ia30B.
XapakTepu30BaTh COCTAB U OCHOBHBIE
HaIpaBJICHUs epepadOTKU U

HCIIOJIB30BaHM:A IIOITYTHOI'O I'a3a

11

Hedts 1 ciocoOw eé

nepepaboTKu

CocraB HedTu U e€ nepepadboTKa:
NIepPEeTOHKa, KPEKUHT, pU(OPMUHT.

HedTrenponykThl 1 X MOTy4eHHE.

XapakTepu3oBaTh COCTaB U OCHOBHbBIE
HampaBJICHUs epepadOTKU HEPTH.

Paznuuates HedTsHBIE Ppakuuu U
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[Tonsitue 06 OKTAaHOBOM YHCIIE.
XUMUYECKUE CITOCOOBI MOBBIIICHUS
KauecTBa OCH3MHA.

Jlemoncmpayuu. Konnexuus «Hedts u
He(TenmpomyKTh, BUIeOhPAarMEeHTHl U
cnaiinbl «Ileperonka Hedgtu». Kapra

MMOJIE3HBIX UCKOITaeMbIX PD

OIMKCHIBATh 00JIACTH MX TPUMEHECHUS.
Oco3HaBaTh HEOOXOIUMOCTH
XUMHYECKHUX CIIOCOOOB ITOBBINICHUS

KauecTBa OCH3MHA

12 KameHnHb111 yronb 1 ero KokcoBanne kaMEHHOro ymisi M ero | XapakTepu30BaTbh OCHOBHBIC POMYKTHI
nepepaboTka IIPOAYKTHI: KOKCOBBIM TIa3, aMMHauHas | KOKCOXUMHYECKOTO IPOU3BOJICTBA.

BOJIa, KaMEHHOYTOJIbHAsi CMoJa, KOKC. | OmuChIBaTh 00JaCTH IPUMEHEHUS
["a3udukanyss KAMEHHOTO YIJIS. KOKCOBOTI'O T'a3a, aMMHa4YHOM BOJBI,
Llemoncmpayuu. Komiexuus KaMEHHOYTOJIbHOM CMOJIBI, KOKCA.
«KameHHBII yroJib U TPOIYKTHI €10 Oco3HaBaTh HEOOXOUMOCTD
nepepadotkuy. BuaeodparmenTs u ra3uukanum KaMeHHOTO YIS, Kak
cnanael «Kokcoxummyeckoe aJbTEPHATUBBI IPUPOIHOMY Ta3y.
IIPOU3BOZICTBO»

13 [ToBTOpenue u o6oOLIeHNE TectupoBaHue, penieHue 3aaa4d u BBINOAHATE TECTHI, pelaTh 3a1a4u U

YIIPAXXHEHUH 110 TEME

YIIPaXXHEHUS 110 TEME.

[IpoBOAUTH OLIEHKY COOCTBEHHBIX
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JOCTUKEHUW B YCBOCHUU TEMBI.
KoppekrupoBars cBOM 3HAHUS B

COOTBCTCTBUH C INNIAHUPYCMbIM

pE3YJIBTATOM

14 Kontponpnas pabora Ne 1 «Teopust ctpoenust opranudeckux coenunenuit A.M. Bytneposa. YrieBomopoasn»

15—28 Tema 3. Kucsiopoa- n a3orcoaep:kamnue opranndeckue coenunenns (14 )

15—16 OpHOaTOMHBIE CLIUPTHI DyHKIMOHAIbHASA ruapoKcuiIbHas | Ha3plBaTe CIMPTHI IO MEKTyHApOAHON
rpymra. ['omomornueckuii P | HOMEHKJIATypE.

MPEACNBbHBIX OJHOATOMHBIX CIIHPTOB.
N3omepus IIOJIOKEHUSA
(GyHKUMOHANBHOU Tpynmnbl. Bogoponnas

CBsI3b. XMUMHUYECKHUE CBOWCTBA CIUPTOB.

AnprierniHas rpymmna. Peaxnuus
ATEpU(PUKALNMA,  CIOXKHBIE  IPUPBHL
[Ipumenenue CIIUPTOB. JeiictBue

METUJIOBOTO W ATHUJIOBOTO CHUPTOB Ha
OpTraHu3M 4YeJoBeKa.
Jlemoncmpayuu. OKUCICHUE CIIUPTA B

aJILJIET U,

XapakTepu3oBaTh CTPOCHHE, CBOMCTBA,
CIoCOOBI MOJTyUYeHUs U 001acTH
MIPUMEHEHUS TIPEACTIbHBIX OTHOATOMHBIX
CIIUPTOB.

YcraHaBiuBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b MEXY COCTAaBOM,
CTPOCHHUEM MOJIEKYJI, CBOUCTBAMU U
MPUMEHEHUEM METaHOJIA U 3TAHOJIA.
Habnronatb, caMOCTOSITENBLHO
MPOBOJIUTH U ONMKCHIBATH XUMUYECKUI

HKCIIEPUMEHT
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JlabopamopHvie onvimel. CpaBHEHUE

CKOPOCTHU UCITApCHUA BOABI U 3TAHOJIA.

17

MHOroaromMHsle CIUpTHI

OTWICHIJIMKONb, KaK MPEICTaBUTEIb
JIByXaTOMHBIX U DIMIEPUH, Kak
MPEACTABUTENh TPEXATOMHBIX CIHPTOB.
KauectBenHas peaxIus Ha
MHOTOAaTOMHBIE CIIUPTBHI, UX CBOICTBA,
nojyuyeHue u npumeHnenue. [lonsitue o6
aHTU(puU3ax.

Jlemoncmpayuu. KauecTBEeHHAs! peaKns
Ha MHOTOAQTOMHBIE CIIUPTHI.

JlabopamopHvie onvimeotl.

PaCTBOpI/IMOCTB IMUOepruHa B BOAC

KnaccudumupoBaTs ciupThl IO UX
ATOMHOCTH.

XapakTepru3oBaTh CTPOCHHE, CBOMCTBA,
CTHI0COOBI TIOTYUYSHUS U 001acTH
MIPUMEHEHUS MHOTOATOMHBIX CITHPTOB.
W neHtrdummpoBath MHOTOATOMHBIC
CIUPTHI C TTOMOIIIbIO Ka9eCTBEHHOU
peaxIuu.

HaOmronaTe, caMoCTOSTENEHO
MIPOBOJIUTH M OMTMUCHIBATH XUMHYECKHIA

HKCIIEPUMEHT

18

denon

CrpoeHue, mMOJIydeHHE, CBOWCTBA U
npuMeHenue (¢Qenona. KauecTBeHHbIE
peakiuu Ha (eHos. B3aumHoe BiMsHUE
aTOMOB B MOJIeKyJie (peHoIa.
Jlemoncmpayuu. 3aBUCUMOCTh

pacTBOpUMOCTH (peHosa B BOJE OT

XapaxTepr3oBaTh CTPOCHHE, CBOMCTBA,
CIIOCOOBI MOTyUYeHUs U 001acTH
npuMeHeHus eHona.
Nnentudunuposars GEeHOI ¢ TOMOIIHIO

Kau€CTBEHHBIX PEAKIIUM.
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TemriepaTypsl. Bzaumoneiicteue denomna
¢ OpOMHOI1 BOAOH U XJIOPUIOM

xene3a(lll), kak kaueCTBEHHBIC peaKIINN

Cobmronarh npasuia 0€30MacHOTO

oOparieHus ¢ GeHoIOM

19 AJnbaeruapl 1 KETOHBI dopManbIeTul M aleTalblIern, Kak | XapaKTepu30oBaTh CTPOEHUE, CBOMCTRA,
MPENCTABUTENN AJBJICTUIOB, COCTaB HX | CHOCOOBI MOTYUEHUS U 00JIaCTH
MoJsieKyl. OyHKIIMOHAIbHAS puMeHeHUs hopMasIbAeTuaa 1
KapOoHWIbHAs rpynmna. KadecTBeHHBIC | alleTabaeruia.
peakuuu Ha anpaeruabl. CpoiicTBa, | UneHTUGUIIUPOBATH adbIETUIbI C
MOJTy4YEeHUE u MIPUMEHEHHE | IOMOIIbI0 KaY€CTBEHHBIX pEaKIIUH.
dbopmanpaernga u - aneranpaeruaa. | CoononaTh mpaBuiia SKOJIOTHYECKU
Peakmuu IMOJIMKOHIEHCALIUHA JUIsl | TPaMOTHOTO U 0€30MacHOro o0paieHus
dbopmanbaeruaa. [lonarue o keToHax Ha | ¢ GOPMAITBIACTHIOM.
MIPUMEPE allCTOHA.
Jlemoncmpayuu. Peakiium cepeOpsHOTO
3epKaJia ¥ CO CBEKEMOTyYECHHBIM
ruapokcuom meau(ll) mpu HarpeBanumu,
KaK KaueCTBEHHBIE PEaKIIuM Ha
aJIbJECTUIbI

20 Kap6oHoBbIE KHCTOTHI lTomonornueckuit  psii  IpenenbHbIX | XapakTepu3oBaTh CTPOEHUE, CBOMCTBA,
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OJHOO CHOBHBIX Kap6OHOBLIX KHCJIOT.

Kupnsre KUCJIOTBI. XUMUYECKUE

CBOICTBa KapOOHOBBIX KHUCJIOT.
[TonydeHre U NPUMEHEHUE MYPaBbUHOMN
1 YKCyCHOM KHCJIOT.

Lemoncmpayuu. O6pa3ipl MypaBbUHOM,
YKCYCHOM, MMaJTbMUTHHOBOW U
CT€APUHOBOM KUCIIOT U UX
pPacTBOPUMOCTH B BOJIE

JlabopamopHhvie onvimel. XUMAYECKUE

CBOWCTBA YKCYCHOU KHCJIOTBI

CIIOCOOBI MOTYUYCHHS U 00IaCTH
IIPUMEHEHUS MyPAaBbUHOU U YKCYCHOU
KHCJIOT.

Paznuuate oO1iee, ocoOeHHOE U
SIMHUYHOE B CTPOCHUH M CBOMCTBAX
OpraHuYecKux (MypaBbUHOMU U
YKCYCHOM) M HEOPraHUYECKHUX KUCIIOT.
HaGmronats, MpoBOIUTE, OTIMCHIBATH U
(UKCUPOBATh PE3yIbTaThI
JEMOHCTPAIIMOHHOTO | JIA0OPAaTOPHOTO
XUMHUYECKUX IKCIIEPUMEHTOB.
Co0nronarh mpaBuia 3KOJI0THYECKU
IPaMOTHOTO U 0€30MacHOTO OOpalleHUs

C KapOOHOBBIMHU KHCJIOTAMH

21

Crnoxxubie 2¢upsbl. JKupbl

Peakuust  srepudukanuu.  CroxHble
a¢upsl. JKUpbl, UX COCTaB U THAPOIIU3
(KUCIIOTHBI ¥ 1IeJIOuHOM). Mblia.
I'mppupoBanue )KUpOB.

Jlemoncmpayuu. KomeKuus CI0KHbBIX

OnwuceiBaTh peaklnu dTepuuKaum Kak
oOpaTMoil 0OMEHHBIN MPOLIECC MEKTY
KHUCJIOTaMU U CIIUPTaMH.
XapaxkTepr3oBaTh CTPOCHHE, CBOMCTBA,

CcrocoObl MOJTy4YeHUsl U 001acTH
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a¢upos. Komnekius sxupoB. O06pasisl
TBEPAOTO U KUIAKOTO MBLIA.
JlabopamopHhvie onvimoel. OnpeiesieHne

HCIIPCACIBbHOCTHU PACTUTCIIBHOI'O MacCJjia

MIPUMEHEHUS KUPOB.

YcranaBnuBaTh 3aBUCUMOCTb MEXKY
(U3UYIECKUMH CBOMCTBAMH KHPOB,
COCTaBOM HUX MOJIEKYJ U
MIPOUCXOXKICHHEM.

Y TIPOU3BOJICTBO TBEPIBIX KUPOB HA
OCHOBE PaCTUTEIBHBIX Macell.
Hab6nronars, mpoBOAUTE, ONMCHIBATh U
(bUKCUpPOBaTh PE3yJIbTaTh
JIEMOHCTPALIMOHHOTO U JIa0OPaTOPHOTO

XUMHNYCCKHX SKCIICPUMCHTOB

22

VYrieBoasl

YreBoapel. MoHOCcaxapuasbl. [roko3a
Kak anpaerugocnupt. Copour.
MO0YHOKUCIIOE U CIUPTOBOE
opoxenue. DotocunTes. J(ucaxapuab.
Caxapo3a. [lonucaxapuabl: Kpaxmall,
LEJUTI0NI03A.

Jlemoncmpayuu. AnbaeruiHbie

CBOMCTBA ¥ CBOMCTBAa MHOIOATOMHBIX

OnpenensiTe TPUHAIIEKHOCTD
OPTraHUYECKUX COCTUHEHUN K
YIJIEBOJAM.

Paznnuars MOHO-, M- U TIOJIMCaXapUIbl
M0 UX CIIOCOOHOCTHU K TUIPOIU3Y.
[IpuBOAKUTE IPUMEPHI PEACTABUTEIEH
KaXJ0U TPYIIIbI YITIEBOJOB.

Habmtonars, mpoBOAUTE, OMMMCHIBATH U
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CIIUPTOB INIFOKO3bI B PEAKIUAX C
ruapokcuiom meau(ll).
Nnentudukamnms kpaxmana.
Jlabopamophwie onvimoi. VI3roToBieHue
KPaXMaJIBHOTO KJIEHCTEpa.
Nnentudukamms kpaxmana Kak
KOMIIOHEHTA HEKOTOPBIX MPOAYKTOB

IIUTaHUs

(bUKCUpPOBaTh Pe3yNbTaThI
JIEMOHCTPAIIMOHHOTO U JIA0OPAaTOPHOTO

XUMHUUYCCKUX SKCIICPUMCHTORB

23

AMUHBI

AmuHorpynmna. AMHUHBI TpeAcibHbIC U
apomarnueckue. AnunuH. [lomydenue
aMuHOB. Peakiys 3uHuHa. XMMHUYECKUE
CBOMCTBA U MPUMEHEHHE AMHUHOB.
Jlemoncmpayuu. Ioprpet H. H. 3ununa.
Konnekuust aHUIIMHOBBIX KPaCUTEIICH.
JlabopamopHhwie onvimsi. VI3roToBiaeHue

MOJIEJIEN MOJIEKYJI aMUHOB

Onpenensite IPUHAIIEKHOCTD
OPTraHUYECKOTO COCAMHEHUS K aMUHAM
Ha OCHOBE aHaJM3a COCTaBa €ro
MOJIEKY.

XapakTepu30oBaTh CTPOCHHUE, CBOMCTBA,
CIIOCOOBI MOTyUYeHUs U 001acTH
IIPUMEHEHUS aHUJINHA.
ApryMeHTUpOBaTh YyBCTBO TOPAOCTH 32
JIOCTUKEHHUSI OTEUECTBEHHOM
OPraHUYECKOW XUMHHU.

Co0nronarh npasuia 0€30MacHOTO
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06pameHH;1 C aHUJIMHOM U KpPpAaCUTCIIIMU

Ha €ro OCHOBC

24 AMUHOKHCIIOTHI. AMMWHOKHUCIIOTBI, COCTaB UX MOJIEKYl U | OnpenensiTe NPUHAIECKHOCTD
CBOICTBA, Kak aM(}OTEPHBIX | OPTrAaHUUECKOTO COCTMHEHUS K
OPraHUYECKUX COEAUMHECHUM. [JMIMH, | aMUHOKHUCIOTaM Ha OCHOBE aHAJIM3a
KaK  MPEICTaBUTEIb  aMUHOKHUCIIOT. | COCTaBa MX MOJEKYIL.
[lonyyenune mnogumeTuaoB peakuuedn | XapakTepu3oBaTb CBOKWCTBA
MTOJIMKOHICHCAIUH. [TousiTue 0 | aMUHOKHCJIOT KaK aM(OTEpHBIX
NENTUTHON CBSI3U. COCIMHEHUM.
Jlabopamophvie onvimwi. VI3roToBieHe | Pa3nuuare peakiuy MoJMKOHICHCAIIUN
MOJI€JIM MOJIEKYJIbI TJIUIIMHA U TICTITUIHBIC CBSI3U

25 benku Crpoenue MoJekys OeNKOB: IepBUYHAs, | XapaKTepu3oBaTh COCTaB, CTPOCHHE,
BTOPUYHASI U TPETUYHASI CTPYKTYPHI. CTPYKTYPY U CBOICTBA OEJIKOB.
KauectBeHHbIE peakiinu Ha OCJIKHU, UX N nentuduuupoBath OCIKU.
TUAPOJIU3, IEHATypalus U OrnuceIBaTh OMOJIOTOUYECKHE CBOMCTBA
Ouosiorndeckure PyHKIIUU. OEJIKOB Ha OCHOBE MEXITPEAMETHBIX
Jlemoncmpayuu. KauecTBeHHBIE CBSI3€M XMMHH U OMOJIOTUH
peakiu Ha OeJKH.

26 [Ipaktruueckas pabora Ne 1. Nnentuduxaius opraHu4ecKux [IpoBoauTh, HAOMIONATH M OMUCHIBATH




42

WNnentudukarus

OPTraHUYECKUX COCTUHEHUN

COEIMHEHUN

XUMHYECKUU OKCIICPUMCHT OJIA
MOATBCPKACHUA CTPOCHUA U CBOMCTB
PAa3INYIHBIX OPTaHUYCCKUX COGHHHCHHﬁ,
a TaKXKC HUX I/IILCHTI/I(bI/IKaHI/II/I C

IIOMOIIBKO KAYC€CTBCHHBIX peaKuHﬁ

27 IToBropenue u 0600IIeHNHE TectupoBaHue, perieHre 3a1a4 1 BBIMOIHATH TECTHI, peliaTh 3aJ1a4u 1
yIpaKHEHUH 110 TeMe yIpa)XHEHHUS 110 TeMe.

[IpoBOAUTH OLIEHKY COOCTBEHHBIX
JOCTH)KCHHUM B YCBOSHUU TEMBI.
KoppektrupoBarh cBOM 3HAHUS B
COOTBETCTBHH C INIAHUPYEMBIM
PEe3yJIBTaTOM

28 KonTponbnas pabora Ne2 «Kucnopoa- u a3oTcoiepxaiiyue OpraHiueCckKue COeTUHEHUS

29—33 Tema 4. Opranuydeckasi xumusi 1 00uecTBo (5 4)

29 buorexHomorus PazBuTune 6morexunonoruu. Tpu OOBIACHATD, UTO TaKOE OMOTEXHOJIOTHS,

HamnpaBJIeHUs] OMOTEXHOJIOTHH: TeHHAas
(MJIM TeHeTHYEeCKas) HHXKEHEPUS;
KJIETOYHAsl MHKEHEPHs; OUoIoTuYecKas

uH)XeHepus. [ enetnyecku

reHHasi (UM TeHeTU4YecKas) MH)KeHepus,
KJIETOYHAsl MHKEHEpHUsl, Onosornyeckas
WHXEHEPHs, KIIOHUPOBAHUE,

MMMOOUJTN30BaHHBIE (PEPMEHTHI.
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monupunrpoBanubie opranusmel ('MO)
Y TPaHCTECHHASI POy KITHS.

Knonuposanne. IMMOOMIN30BaHHbBIC

XapakTepusoBaTh Poiib OUOTEXHOIOTUU
B PELICHUH MPOJAOBOJIHLCTBEHHOMN

MpOOJIEMBI U COXPAHEHUH 3[0POBbsI

(epMEHTBI U UX IPUMEHEHHUE. YeJIoBeKa
Lemoncmpayuu. BuneodpparmeHTs u
CJIaliIpl 110 OMOTEXHOJIOTHH U
UMMOOMIIN30BaHHBIM (hepMeHTaM
30 [Tommumepor Krnaccudukarus noammepos. Knaccudumnmposare  monmmMepsl 1O
HckyccTBeHHbIE TOAMMEPHI: LIEJULYJIOU, | Pa3IMYHBIM OCHOBAHUSIM.
alleTaTHBIN MENK, BUCKO3a, Ileiiodan. | PaznuuaTh MCKYCCTBEHHBIE TOIMMEPHI,
Lemoncmpayuu. Komnexuus KJIacCU(PUIIMPOBATH 150, 17§
noaumepoB. Komiekuns CHHTETHUECKUX | WJUTFOCTPUPOBATh TPyl HOJIMMEPOB
MIOJTUMEPOB U M3ACTUI U3 HIX pUMepaMHu.
YcranaBnuBaTh CBSI3U MEXIY
CBOMCTBaMHU MOJHMMEPOB U 00JacCTAMU
UX IPUMECHCHHSI
31 CuHTeTHYECKHE OIUMEPHI [Tonmumepusanust ¥ MOJUKOHIEHcaus, | Paznuuars HOJMMEPHU3ALIHIO u
KaK CIOCOOBI TOJyYEHHUs TOJUMEPOB. | MOJIUKOHICHCAIIHUIO.

Cunretnueckue kayuyku. Ilommctupodn,

[IpuBonUTH MpUMEpPHl 3THX CIOCOOOB
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TeJIOH W TMOJUBUHWIXJIOPHJ, Kak
MPEACTABUTEINHN MJIaCTMAcC.
CunTeTMyecKkue  BOJIOKHA:  KalpoH,
HaWJIOH, KeBJIap, JJaBCaH.
Jemoncmpayuu. Komnekuus
CUHTETUYECKUX ITOJIMMEPOB: IIACTMACC

H BOJIOKOH U I/IBI[GJ'II/Iﬁ U3 HUX

IMOJIYUYCHUS ITIOJIUMCPOB.
OnuceiBaTh CHUHTETUUYECKHE Kay41yKH,
IJ1aCTMacChl 1 BOJIOKHA Ha OCHOBEC CBA3U

CBOMCTBA — IMIPUMCHCHHC

32 [IpakTuueckast padota Ne 2 Pacrnio3znaBanue riactmacc 1 BOJIOKOH [IpoBonuTh, HAONIONATH U OMNKCHIBATH
XUMHUYECKUN HKCIIEPUMEHT TUTSI
UJCHTU(UKAINY TIACTMACC U BOJIOKOH C
MTOMOIIBI0 KAYE€CTBEHHBIX PEaKITUi

33 IToBTOpenne u 0600menue kKypca. IlogBenenue uToroB yuedHoro rojaa.

34—35 Pe3epBHOe Bpemsi
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IIpumepHoe TemaTn4yecKoe IIaHupoBanue Kypca 11 kimacca 6a30Boro ypoBHsi

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

XapaKTepI/ICTI/IKa OCHOBHBIX BHJ1OB

Homepa
Tema ypoxka OCHOBHOE€ COfEpKaHNE YpOKa NEATEeIIbHOCTH O0ydJaronuxcs (Ha
YPOKOB 11/T1 . .
YPOBHE y4eOHBIX JICHCTBUIA)
1—9 Tema 1. Ctpoenue BemrecTB (9 1)
1 OCHOBHBIE CBEICHUS O CrpoeHue aroma: cocTaB sifjpa (HyKJIOHbBI) | ApryMEHTUPOBATh CI0KHOE CTPOCHUE

CTpOCHHHU aToOMa

U 3JIeKTpoHHAas oOosouka. [Tonarue 06
u3oronax. [loHsTHE O XUMUYECKOM
AJIEMEHTE, KaK COBOKYITHOCTH aTOMOB C
OJIMHAKOBBIM 3apsJIOM SIApA.
Jemoncmpayuu. I1opTpeTsl

9. Pesepdopna, H. bopa.
BuncodparmenTs! u ciaiiapl «boabInoi
aJIPOHHBIN KOJUIAUIEP», « YPOBHU

CTpOCHH:A BCIICCTBa»

aromMa Kak CHUCTEMBI, COCTOSIIEH 13
A7ipa ¥ JIEKTPOHHOU 0OOJIOUKH.
XapakTepru30BaTh YPOBHU CTPOCHUS
BEILECTBA.

OnuckIBaTh YCTPOMCTBO U pabOTy

bosbiioro agponHOTO KOJLTAaAEpa
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ITepuonuueckas cuctema
XAMHYECKHUX 3JICMECHTOB
J1. 1. MeHpieneeBa B CBETE

YUYCHHUA O CTPOCHHUH aTOMaA

DU3NYECKUI CMBICIT MPUHATON B TaOJIHUIIE
1. n. MeHpeneeBa  CUMBOJIMKM:
MOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMEpa
nepuoga u HoMmepa rpymmnsl. [lonstue o
BAJICHTHBIX dJeKTpoHaX. OTobpaxeHue
CTPOCHHUSI AIIEKTPOHHBIX 000J104YeK
aTOMOB ~ XMMHYECKMX  JJIEMEHTOB C
MIOMOILIBIO 3JIEKTPOHHBIX U 3JIEKTPOHHO-
rpadguueckux hopmyi.

OObsicHeHme 3aKOHOMEPHOCTEN
U3MEHEHMSI  CBOMCTB  DJEMEHTOB B
nepuogax M TIpylnax HNepUOAUYECKON
CUCTEMBI, Kak CJIEJICTBHE ux
JIEKTPOHHOTO CTPOEHHUSA. JIEKTPOHHBIE
CEeMEeNCTBa XUMUYECKHUX AJIEMEHTOB.
Lemoncmpayuu. Paznuunbsie GopMbl
[Iepnoanyeckoil CHCTEMBI XUMUYECKHUX
anemeHnToB /1. I. Menneneesa. [Toptper

J. 1. Menaeneena.

OnuceIBaTh CTPOEHUEM aToOMa
XUMHUYECKOI'0 3JIEMEHTA Ha OCHOBE €I0
MIOJIOKEHUS B IEPUOIMYECKOM CHCTEME
. . Menneneena.

3anuchIBaTh JIEKTPOHHBIEC U
ANEKTPOHHO-Tpaduueckre GopMyIbl
XUMHUYECKHUX 3JIEMEHTOB.

OnpenensaTe OTHONIEHUE XUMHUYECKOTO
3JIEMEHTA K ONPENCIEHHOMY

ANEKTPOHHOMY CEMENCTBY
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JlabopamopHhulie onvimul.
MonenupoBaHue OCTPOCHUS
Ileproanueckor CUCTEMBI € ITOMOIIBIO

KapTOUCK

Cpasaenue [lepuonnueckoro
3aKOHa U TEOPUHU XUMUYECKOTO
cTpoeHust Ha pustocodckoit

OCHOBC

HpeI[HOCLIJ'IKI/I OTKPBITHUA

[leppuonnueckoro 3akoHa U TEOPUH
XHMHUYECKOTO CTPOCHHUS OPraHUYEeCKUX
COEAMHEHUN; POJb JUYHOCTU B UCTOPUH
XHUMWH; 3HAUYCHUE MPaKTUKHU B
CTAHOBJICHUM W Pa3BUTHUH XUMHYECKHUX
TEOPUH.

Jlemoncmpayuu. Ioprpetsr 1. U.

Menpeneesa u A. M. bytneposa

[IpencraBisTh pa3BUTHE HAYYHBIX
TEOPUH 110 CIUPAJIA HA OCHOBE TPEX
dopmynupoBok [lepuognueckoro 3akoHa
Y OCHOBHBIX HalpaBICHUNA Pa3BUTHS
TEOPUU CTPOCHUSI (XUMHUECKOTO,
AJIEKTPOHHOTO M MPOCTPAHCTBEHHOTO).
XapakTepu3oBaTh pOJib MPAKTUKHU B
CTAHOBJICHUM U PA3BUTUU XUMHUYECKON
TEOPUHU.

ApryMeHTHpOBaTh YyBCTBO FOPAOCTH 32
JOCTH>KEHMSI OT€YECTBEHHON XUMHH U

BKJIAJl POCCUMCKUX YUYEHBIX B MUPOBYIO

HayKy

HMonnas xumuueckas CBI3b U

MOHHBIC KPUCTAJTIMICCKUC

Karuonbsl W aHHMOHBI: UX 3apgaabl U

KJIacCU(UKaAIMs 110 COCTaBy Ha IPOCThIE

XapakTepu30BaTh HOHHYIO CBA3b KaK

CBSI3b MEXJ1y HOHAMH, 00pa3yOIIMMHUCS
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PEIETKU

u cnoxneie. [IpencraBurenn. Ilonsatue
00 MOHHOW XMMHYECKOUW CBA3U. MoHHag
KpHUCTaJIn4I€eCcKas peLIeTKa 51

buzndyeckue CBOMCTBA BEIIIECTB,
00yCIIOBJICHHBIC TUM CTPOCHHUEM.
Jlemoncmpayuu. Moaeiab HOHHOU
KPUCTAJUIMYECKON PEIIETKU HAa ITPUMEPE
xjopuaa HaTpusa. MuHepalibl ¢ 3TUM
TUIIOM KPUCTAJUINYECKON PEIETKOM:

KaJIbIIMT, I'aJIUT.

B pPE3yJbpTare OTJa4y WU Ipuéma
IEKTPOHOB aTOMaMM WJIH IpynamMu
aTOMOB.

OnpenensaTs NPUHAIIEKHOCTh HOHOB K
TOM WJIM UHOU IpyNIe Ha OCHOBAHUM MX

3apsaaa U COCTaBa.

XapakrepuzoBaTh (U3HMUECKUE CBOMCTBA

BCIIICCTB C HOHHOM CBSI3BI0, KaK
(GYHKIHMIO BHJIa XUMHYECKOM CBS3U U

THUIIA KPUCTAJUITMYECKON PEIIETKA

KoBanienTHag XxumMuueckas
CBS3b. ATOMHBIE U
MOJIEKYJISIPHbBIC

KPUCTAJUINYECKUE PELIETKU

Iloustue 0 KOBAJICHTHOM CBS3M.
DNIEKTPOOTPHUIIATEIILHOCTD, HEMOJIApHAs U
KOBAJICHTHBIE

IoJIApHas CBA3U.

Kparnocts KOBaJICHTHOM CBSI3MU.
MexaHu3Mbl 00pa3oBaHUSI KOBaJECHTHBIX
CBSI3EU: OOMEHHBIHN u JIOHOPHO-
aKuenTopHbId. [lomsapHOCTE MOJIEKYIIBI,
KaK CIEJCTBHE TOJSIPHOCTH CBSI3U W

reoMeTpuu MoJieKyibl. Kpucramnmyeckue

OnuchIBaTh KOBAJICHTHYIO CBS3h, KaK
pe3ynbTaT 00pa3oBaHUs OOIITUX
AJICKTPOHHBIX TP WM KaK Pe3yabTar
NEPEKPHIBAHUS DJIEKTPOHHBIX
opOuTaIeH.

KiaccuduimpoBarb KOBaJIeHTHbBIC
cBsi3u o DO, KPaTHOCTHU U CIIOCOOY
NEPEKPBIBAHMS SJICKTPOHHBIX

opOuTaei.
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pem€TKM € 3TUM  TUIOM  CBS3M:
MOJIEKYJISIPHBIE U aTOMHbIE. DU3NYecKHe
CBOWCTBAa  BEIIECTB,  OOYCIIOBJICHHbIE
TUIIOM KPUCTANINYECKUX PEIIETOK.
Jlemoncmpayuu. Monenu MONEKYJIIPHOU
KPUCTAJUIMYECKON PEMIETKU HAa IPUMEpE
«CYXOTO0 JIbJIa» WIHA HOJ1a U aTOMHOMN
KPUCTAJUTMYECKOW PEIIETKU Ha PUMEPE
anmMasa, rpadura nwin kapua. Mojenb

MOJISIpPHOTO 00bEMa rasza

XapakTepu3oBaTh (PU3NUECKHUE CBOMCTBA
BEIIECTB C KOBAJICHTHOM CBS3bI0, KaK
(YHKITHIO KOBAJICHTHOM CBSI3W U TUTIA

KPUCTAJUIMYECKON PEIIETKU

Merammnueckas XuMuueckas

CBA3b

IloHsATHE O METAUIMUYECKOU CBI3H WU

METaJUTNYECKUX KPUCTAJIINYECKUX
pelETKax. dusznyeckne CBOICTBA
METaJIOB Ha OCHOBE 150,

KPUCTAJINYECKOTO CTPOCHMUSI.
[IpumeHeHne MeETaIOB Ha OCHOBE HX
CBOMCTB. YUEpPHBIC U IIBETHHIC CILJIABHI.
Jlemoncmpayuu. Monenu

KpUCTAJNINYCCKUX pCIJ_IéTOK MCTAaJIJIOB.

XapakTepu30BaTh METALTUYECKYIO
CBsI3b KaK CBSI3b MEXK]ly HOH-aTOMaMH B
MeTaJlJlaX U CIjIaBax MOCPEICTBOM
0000111eCTBIIEHHBIX BaJI€HTHBIX
AJICKTPOHOB.

OOBSCHATH €IUHYIO TPUPOTY
XMMHUYECKHUX CBSI3CH.

XapaktepuzoBaTh (U3HUECKUE CBONCTBA

METaJIJIOB, KaK ()yHKIIHIO




50

JlabopamopHhulie onvimul.
Koncrpyuposanue monenu

METAJUITNYECKON XUMUUYECKOU CBI3U

METAJJIMYECKOM CBSI3U U METALIINYCCKOM

KPUCTAJUINYECKOU PEIIETKU

BOI[OpOI[HaH XUMHUYCCKasA CBA3b

MexMonekysapHas v
BHYTPHUMOJIEKYJIIpHAs BOJIOPOJIHBIE
CBA3M. 3HAUEHHE  MEKMOJIEKYISIPHBIX
BOJIOPOAHBIX CBA3EH B IPUPOJAE U KU3HU
YEI0BEKA.

Jlemoncmpayuu. BuneodparMeHTsl U
cnaiiabl «CTPYKTypbl OETTKa.
JlabopamopHhvie onvimsi. Jlenaryparus

oeska

XapakTepu30BaTh BOJAOPOAHYIO CBS3b
KaK 0COOBII THII XUMHUYECKOH CBSI3U.
Paznuuars MEXKMOJIEKYISIPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOJIOPOJIHBIC
CBSI3M.

PackpbiBaTh poJib BOJIOPOJIHBIX CBSI3EH B
OpraHu3aluyi MOJIEKYJl OMOMOIIMMEPOB,
— 0enxoB u JIHK, — Ha ocHOBE

MEXKIIPEIMETHBIX CBsA3EH ¢ Onosoruei

[Tonumepsl

[lonmyuyenne  HOMMMEpPOB  pEaKUUAMH
NOJIMMEPU3ALIMM U MOJUKOHIEHCALINH.
Baxueimue npenctaBuTenu miacTMace u
BOJIOKOH, HX IIOJIyYCHUE, CBOMCTBA U
IIPUMEHEHHUE. [TonsiTue 0
HEOPraHMYECKHX  MOJUMEpax U  HX

MpCaACTAaBUTCIIN.

XapakTepu30BaTh NOJIUMEPHI KaK
BBICOKOMOJIEKYJISIPHBIE COCTUHEHMS.
Paznuyars peakuuu noaMuMepus3aluu u
MTOJIMKOHICHCAITUH.

OnuceiBaTh BaxKHEUIINE MPEACTABUTEIN
MJJaCTMACC U BOJIOKOH U HAa3bIBaTh

00acTH UX TPUMEHEHUSI.
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Jlemoncmpayuu. Koinekuuu
«ITnactmacchr», «BomoknHay. O0pasiisl
HEOPTraHWYECKUX MOJIMMEPOB — BEIIIECTB

aTOMHOM CTPYKTYpbI

YcraHaBiIUBaTh €AMHCTBO OPTaHUYECKOU
Y HEOPraHMYE€CKOM XMMUU Ha MMPUMEpE

HCOPIraHNM4YCCKUX IOJUMCPOB

JlucnepcHbIe CHCTEMBI

[TonsitTue o  gucnepcHoi  dasze w

JTUCTIIEPCUOHHOW  cpene.  ArperarHoe
COCTOSIHHME pa3Mep dYacTull (a3bl, Kak
OCHOBA JIJIsI KJIacCU(DUKAIIUU JUCTIEPCHBIX
CHUCTEM. DMYJIbCHUH, CYCIICH3UH, adPO30JIH
— rpynnbl rpyOOAUCIEPCHBIX CUCTEM, UX
MPEACTAaBUTENIU. 30JIM U Teld — TPYMIIbI
TOHKOJUCIIEPCHBIX CHCTEM, 170.
npeactaBurenu. [loHsTue o cuHepesuce u
KOATyJISIIUH.

Jlemoncmpayuu. Konnekuuu o6pa3ios
Pa3JIMYHBIX AUCTIEPCHBIX CUCTEM.
Cunepesuc 1 KoaryJssius
JlabopamopHvie  onvimeol.

[Tomyyenue

KOJUIOUJTHOTO pacTBOpa KypHHOTo Oelka,

XapakTepu30BaTh Pa3IMYHbIC TUITBI
JUCIIEPCHBIX CUCTEM Ha OCHOBE
arperaTHoro COCTOSTHUS JTUCIIEPCHOM
¢a3pl U TUCTIEPCUOHHON CpeIbl.
PackpeIBaTh pojib pa3IUyHbBIX THIIOB
JTUCTIEPCHBIX CHCTEM B JKH3HHU TIPHPOJIBI
M O0IIECTBA.

[IpoBoauTh, HAOMIOAATH M OTIMCHIBATH

XUMHYECKUH OKCIICPUMCHT
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UCCIIEZIOBAHUE €0 CBOMCTB C MOMOILBIO
JA3€pHOM YKAa3KH U TPOBEICHUE €TI0
neHarypauuu. IlomydeHne  smynbcuu
pPacTUTEIBHOTO Macja W HaOJofeHUE 3a
e€ paccinoeHueM. Ilomydenue cycreHzun
«HU3BECTKOBOTO MOJIOKa» W HaOINIOAEHUE

3a e€é cequMEHTAaIEN

10—21

Tema 2. XuMu4eckune peakiuu

(12 v)

10—11

KJ’IaCCI/I(l)I/IKaI_II/IH XUMHUYCCKHUX

peakuuii

Annorponuszanus M U30MEpHU3ALUs, Kak
peakuuu  0e3  M3MEHEHHUs  CcocCTaBa
BEUIECTB. AIIOTpONUSl U €€ NPUYUHBI.
Knaccudukanus peakiuii o pa3anyHbIM
OCHOBAHHUSIM: MO YHUCIY M COCTaBy
peareHToB W MPOAYKTOB, MO ¢aze, 1o
UCIIOJIb30BAHMIO  KaTalu3aropa  WIH
depmenTa, 1o TemoBOoMYy AhdexTy.

TepmoxuMUYECKHE YPABHEHUS PEAKLIUM.

OnpenensaTs NpUHAAIEKHOCTh
XUMHYECKOU PEaKIUU K TOMY WU
WHOMY TUITy HA OCHOBaHUH 110
Pa3JIMYHBIX IPU3HAKOB.

OTpaxaTb Ha MUCbME TEIIIOBOU 3pPexT
XUMHUYECKUX PEAKIUAN C TTOMOUIBIO
TEPMOXUMHUYECKUX YPABHCHUM.
[ToaTBepknarh KOJTUYECTBEHHYIO
XapaKTEPUCTUKY JK30- U
JHJIOTEPMUUYECKUX pPEAKIMU pacuéTamu

10 TCPMOXHUMHUYCCKUM YPABHCHUAM.
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Jlemoncmpayuu. PacTBopeHHE CEpHOM
KUCJIOTBl 1 aMMHUAYHOU CEJIUTPHI U
(dbuKcanyst TETUIOBBIX SBICHUN JJISI STUX

IMpOoLCcCCOB

12

CKOpOCTB XUMHUYICCKHX

peakuuii

(DaKTOPI)I, OT KOTOPLBIX 3aBUCHT CKOPOCTb

XUMHUYCCKHUX peaKuHﬁ: IIpupoaa

pearupyroummx BEIIECTB, TEMIEpaTypa,

IJI01Ab 150, COIIPUKOCHOBEHHUS
pearupyrommx BEIIECTB, 150.
KOHLICHTpauus, MIPUCYTCTBUE

karanu3aropa. llonsatme o Karamuse.
DepMEHTHI, KaK OHOJIOTHYECKHE
KaTaJau3aTophl. WNuruburopsl, KaK
«AaHTOHUMBD»  KaTaJlu3aTopoB M  HX
3HAYECHUE.

Jlemoncmpayuu. BzaumonencTBust
pPacTBOPOB COJISTHOM, CEPHOU U YKCYCHOM

KHUCJIOT OJMHAKOBOM KOHILIEHTPAIUHU C

YcraHaBIMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHYECKOU PEaKLUU OT IIPUPOBI
pearupyrommx BemecTB, UX
KOHLEHTPALUH, TEMIIEPATYPHI U
IJIOIIA/IA UX COITPUKOCHOBEHHS.
PackpbiBaTh poJib KaTanM3aToOpoOB KaK
(aKkTOpPOB YBEIMUEHUSI CKOPOCTH
XUMHAYECKOW PEAKIINN U pacCMaTpUBaTh
UHTUOUTOPBI KaK «aHTOHUMBI»
KaTaJIn3aTopOB.

Xapakrepu3oBaTh GEpMEHTHI Kak
OMOJIOrMYeCKHe KaTaau3aTophbl
OeJIKOBOM MPUPOJIBI U PACKPHIBATH UX

POJIb B IPOTEKaHUU OMOXUMHYECKHUX
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OJIMHAKOBBIMH KyCOYKaMu (TpaHyJIamMu)
LMHKA U B3aUMOJIEUCTBHE OJMHAKOBBIX
KyCOUYKOB Pa3HbIX METAJUIOB (MarHus,
IIMHKAa, ’eJie3a) C pACTBOPOM COJISTHOM
KHCJIOTBI, KaK IPUMEp 3aBUCUMOCTH
CKOPOCTH XMMHYECKUX PEAKIUI OT
IpUpOABI BellecTB. B3aumonencrue
pPacTBOPOB THOCYJb(aTa HATPHUS
KOHIEHTPALUHA U TEMIIEPATYPHI C
pPacTBOPOM CEPHOM KUCIIOTHI.
MonenpoBaHue «KHUIISILETO CIOS.
I'ereporeHHblii KaTaau3 Ha MPUMEPE
Pa3NoKEHUs EPOKCHUIa BOAOPOA B

IMPpUCYTCTBHUH JUOKCHAA MapraHiia.

JlabopamopHhvie onvimsi. Vicnoib3oBaHuE

HEOPraHWYECKHUX KaTajau3aTtopoB (cosei

KeJe3a, HoAuaa Kajus) U MMPUPOTHBIX

00BEKTOB, COAEPKAIINX KaTasia3y (ChIpoe

MSICO, KapTO(esh) ISl Pa3I0KESHUS

peakinii Ha OCHOBE MEXKIIPEIMETHBIX
CBS3€EU C OMOJIOTHEN.
[TpoBoanTh, HAOMFONATH U OTIMCHIBATH

XUMHUYECKUUN OKCIICPUMCHT
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MEePOKCHIa BOJOPO/IA

13 OO6paTuMOCTh XUMHUYECKUX Knaccudukanus xumudeckux peakiuil | ONMuchIBaTh COCTOSHUSI XUMHUYECKOTO
peakuuid. XuMU4YecKoe [0 MpU3HAKy uX HamnpasieHus. [loHATHE | paBHOBECHS U MpeAJiaraTh ClioCOObI €ro
PaBHOBECHE U CIIOCOOBI €r0 00 00paTUMBIX PEaKIMUAX U XUMHUUYECCKOM | CMEIIEHUS B HEOOXOAMMYIO CTOPOHY Ha
CMECIICHUS paBHoBecud. Ilpunnun Jle-Illatense u | OCHOBE aHanM3a XapaKTEPUCTUKU
CITOCOOBI CMEIIICHHUS XUMHYECKOTO | peakiuu u npuniuna Jle-Ilarense.
paBHOBecus.  OOmias xapakrepuctuka | [I[poBoauTh, HabIIOAATh M OMTMCHIBATH
peakiuii CHUHTE30B aMMHaka U OKCHJA | XUMUUYECKUU SKCTICPUMEHT
ceppi(Vl) ® paccMoTpeHHE — YCIOBHIA
CMEIICHUS 1504 paBHOBECHS Ha
IPOU3BOICTBE.
Jlemoncmpayuu. CMenieHue paBHOBECHS
B cucreMe Fe*" + 3CNS™ « Fe(CNS);
Jlabopamophwie onvimsi. VmocTparus
npasuia beprosie Ha MpakTUKe —
MPOBEICHUE PeaKiuii ¢ oOpa3oBaHUEM
ocajka, ra3a U BOJIbI
14—15 I'upponus OOGpatumblil 1 HEOOpaTUMBIN TUAPOINU3EI. | OTIpPeneasaTh TUI THAPOJIN3a COJIU Ha
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I'mpponus conerr m ero tumsl. ['maponus
OPraHUYECKUX COCAUHEHUNA B JKHUBBIX
OpraHM3MOB, Kak OCHOBa OOMeEHa
BemecTB. [loHsTHE 00 »HEpPreTHYecKOM
oOMeHEe B KIJIETKE W POJU TUJPOJih3a B
HEM.

JlabopamopHvie onvimol. VicibiTanue
WHJIUKATOPaMH CPEZIbl PACTBOPOB COJIEH

Pa3JINYHbIX THUIIOB.

OCHOBE aHaJIN3a €€ COCTaBa.
Kiaccudumuposats ruaponus comnei

M0 KaTUOHY U AaHUOHY.

XapakTepu30BaTh POJib TUAPOIU3A
OpraHUYeCKUX COCAUHEHUM, KaK
XUMUYECKOM OCHOBBI OOMEHA BEIIECTB U
SHEPIruM B KUBBIX OPraHU3Max.
[IpoBoauTh, HAOMIOAATH U OMTUCHIBATH

XUMHUYECKUUN OKCIICPUMCHT

16

OKHUCIIUTEIHHO-

BOCCTAHOBUTCIIBHBIC PCAKIIUHU

Crenenp OKHUCIEHUA U €€ ONpPENEIICHHE
nmo  Qopmyiram  OpPraHMYECKUX  H
HEOPraHUYECKUX BEIIECTB. DJIEMEHTHI U
BEILECTBA, KaK OKHUCIIATEIN "
BoccraHoBurenu. llonsatue o npoueccax
OKHCJICHHS " BOCCTaHOBJICHUSI.
CocraBiieHHE ypaBHEHUH XHWMHYECKHUX
peakuuMid Ha OCHOBE  DJIEKTPOHHOTO

OaJtanca.

OnpenensaTe OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUN KaK
MPOLECCHI C UBMEHEHUEM CTETICHEU
OKHCJICHHS DJICMEHTOB BEIIIECTB,
YYaCTBYIOIIUX B PEAKIIUH.

Paznanuares okuciauTenb u
BOCCTAHOBUTEJIb, MPOIIECCH OKUCIICHUS
1 BOCCTAHOBJICHUS.

CocraBnate ypaBHeHust OBP Ha ocHOBe




57

Jlemoncmpayuu. B3auMoIeICTBUE [IUHKA
C COJITHOM KHCIIOTOW U HUTPATOM
cepebpa.

Jlabopamophwvie onvimosi. OKUCIUTEIBHO-
BOCCTAaHOBUTEIIbHAS PEAKLIMS U PEaKIHs
oOMeHa Ha ITpUMepe B3auMOICHCTBHS
pactBopoB cyibdara meau(Il) c xemnezom

" PaCcTBOPOM HICIIOYH.

AIIEKTPOHHOTO OanaHca.
[IpoBoauTh, HAOMIOAATH U OITUCHIBATH

XHUMHYECKUM 9KCIICPUMCHT

17-18

DIIEKTPOJIN3 PACILIABOB U
pactBOpOB. [IpakTHueckoe

IMPUMCHCHHC DJICKTPOJIN3a

XapakTepucTUKa  JJIEKTPOJIM3a,  Kak
OKHCJITUTEIBHO-BOCCTAHOBUTEIHLHOTO

nporiecca. (OCOOCHHOCTH DIEKTPOJIN3A,
IPOTEKAOIIIETO B pacTBopax
AIIEKTPOJIUTOB. [IpakTrueckoe
IPUMEHEHUE DIIEKTPOJIN3a: TONyYCHHE
raJIOTeHOB, BOJIOPOJIA, KHCIIOpO/a,
MICJIOYHBIX METAJUIOB W IIeNioueH, a
ATFOMUHUS

TAaKXKC QJICKTPOJIN30M

pacmyiaBoB M PacTBOPOB  COEAMHEHHI

OnuceIBaTh 3IEKTPOIU3 Kak
OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIN
pouecc.

Pasznuuare 351eKTposIn3 pacIiaBoB U
BOJIHBIX PaCTBOPOB.
XapaxkTepu30oBaTh MPAKTUYECKOE
3HAYEHUE ICKTPOJIN3a Ha IIPUMeEpe
IIOJIyYEHHUs] AKTUBHBIX METAJIJIOB U
HEMETAJUIOB, a TAKKe

TaJIbBaAHOIIJIACTUKH, I'aJIbBAHOCTCT U,
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O9THUX OJICMCHTOB. IlonsiTHe 0

rajbBaHOIUIACTUKE, rajgbBaHOCTETHH,
pabuHUPOBAHUH 1IBETHBIX METAJIOB.
Lemoncmpayuu. KonctpyupoBaHue
MojienH nekTponusépa. Buneopparment

C HpOMBIIHJIGHHOﬁ YCTAaHOBKH OJIA

IMOJIYYCHHA A TIOMHUHHA

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

19 [TpakTudeckas padora Ne 1. Perrenne axcriepuMeHTanbHbIX 3a7a4 1o | [lmanupoBaTh, IPOBOAUTH HAOIIOMAATh U
Peliienne SKCIEpUMEHTAIBHBIX | TEME « XUMHUYECKAsl PEAKIIHSI» OTNUCHIBATh XUMUUYECKUN SKCTIEPUMEHT C
3aja4d 1o TeMe « XUMHUdecKas COOJTIOZIEHUEM MPABUI TEXHUKHU
peaKxIus 0€3011acCHOCTH

20 IToBrOpenue u 06001IeHNE TectupoBanue, penieHue 3aaa4d u BrInonHATh TECTHI, peiaTh 3a1a4u U

M3YYEHHOTO

YIPaXHEHNUU 110 TEME

YIIPa)KHEHUA MO TEME.
[IpoBOAHTH OLICHKY COOCTBEHHBIX
JTOCTH)KEHUW B YCBOCHUU TEMBI.
KoppextupoBath cBOU 3HaHUS B
COOTBETCTBHH C TIJIAHUPYEMBIM

pe3yabTaToOM
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21 KonTponbnas padora Ne 1 «CtpoeHue BelecTBa. XUMHUUECKast peaKIiys

22—30 Tema 3. BemecTBa 1 ux cBoiicTBa (9 4)

22 Mertabl du3nyeckre CBOMCTBA METAJJIOB, Kak | XapaKTepu3oBaTh buzngeckue u
byHKIMS  UX  CcTpoeHMs.  JleaeHue | XUMHYECKHE CBOMCTBA METAJIOB Kak
METAJIJIOB HA TPYIIBI B TEXHUKE U XUMHUH. | QYHKIIMIO CTPOCHUS WX aTOMOB |
XUMHAYECKHE CBOMCTBA METAUIOB M | KPUCTAJJIOB HA OCHOBE IPEICTABICHUM
ANMEKTPOXUMHYECCKUN psf  HanpsbkeHuil. | 00 OBP u monmokeHuss MeTalioB B
[Tonsatue 0 METAJUIOTEPMUU | STEKTPOXUMHUUYECKOM PSIIy HAIPSKECHUM.
(UTFOMUHOTEPMUH, MarHUEeTepMUH 1 Jip.). | HabmronaTh U onmuchIBaTh XMMUYECKUT
Jlemoncmpayuu. KoJlmeKus MeTaioB. SKCIIEPUMEHT
B3anmonelicTBue KOHUEHTPUPOBAHHOM
A30THOM KHCJIOTHI C MEJIbI0. Bemblika
TepMUTHOM cMecu. [lopTper
H. H. bekerosa

23 Hemeramer. bnaropoassie Hemeramnbl kak okucanrenun. Hemerasmis!l | OnmuceiBaTh 0COOEHHOCTH IMOI0KEHUS

ra3bl

KakK BOCCTAQHOBUTEIIH. Psan
ANIEKTPOOTPHUIIATETHHOCTH. NueptHbIC
WK OJaropoJIHbIE Ta3bl.

Jlemoncmpayuu. Kolnmekuus HEMETaJJIOB.

HeMeTauioB B [lepuonuueckoii Tadmuie
. . MenneneeBa, CTpOEHUE UX
aTOMOB M KPUCTAJJIOB.

CpaBHUBATH CIIOCOOHOCTH K
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Bcenbimka y€pHoro nopoxa. BeitecHeHne
raJOreHOB U3 UX PACTBOPOB JIPYTUMHU

rajJorcHaMumu

AJUTOTPOTIUU C METAJIJIAMH.
XapakTepu3oBaTh OOITNE XUMHIECKUE
cBorcTBa HEMeTalIoB B cBeTe OBP 1 ux
MIOJIOKEHUST HEMETAJIOB B PSITY
ANEKTPOOTPULIATEIILHOCTH.

HaOmronaTh ¥ onmuchbIBaTh XUMUYECKHI

OKCIICPUMCHT

24

Kucnornr HCOPIraHN4YCCKUC U

OpPraHUYCCKHUC

Kucnorer ¢ TOYKM 3peHHs AaTOMHO-
MOJIEKYJISIpHOTO ~ yueHus. Kucnorel ¢
TOYKH 3pEHHUS TEOpUU
ANEKTPOJINTHYECKOM JTCCOLNALINH.
Kucmorel ¢ TOUkHM 3peHUs NPOTOHHOMU
Teopun. OOIIME XUMHUYECKUE CBOWCTBA
kucnot. Kimaccudukanus KUcior.
JlabopamopHnuwiii onvim. Viccnenoanue
KOHUEHTPUPOBAHHBIX PACTBOPOB COJISTHON

Y YKCYCHOM KHCJIOT KaleJIbHbIM METOIOM

npy UX pa3z0aBIeHUU BOJOM.

CoOTHOCUTH NpeACTABUTENECH
OpraHUYEeCKUX U HEOPTraHUYECKUX
KHCJIOT C COOTBETCTBYIOIIEH
KJIaCCU(DUKATUOHHOW TPYIION.
OrnuceIBaTh 00IIME CBOMCTBA
OPraHUYeCKUX U HEOPTaHUYECKUX
KUCI0T B cBeTe TOJl M ¢ mo3unuu
OKHUCJICHUS-BOCCTAHOBJICHUS KaTHOHA
BOJIOPO/Ia UJIM aHUOHA KUCJIOTHOTO
ocCTarka.

OnpenensiTh 0COOEHHOCTH XUMHUECKHUX

CBOWCTB a30THOM, KOHLIECHTPUPOBAHHOU
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CEpHOM U MYPaBbUHOM KHUCIIOT.
[TpoBoauTh, HAOMIOAATH U OOBICHATH
pe3yabTaThl IPOBEAEHHOTO

XUMHYCCKOI'O 5KCIICPUMCHTA

25

OcHOBaHUsI HEOPraHUYECKUE U

OpPraHUYCCKHUC

OcHOBaHMSI C TOYKM 3pPEHUSI ATOMHO-
MOJIEKYJIIPHOTO y4deHHsl. OCHOBaHHS C
TOYKHU 3pEHHUs TEOpUU
ANEKTPOJIUTHUECKOM JUCCOLUALINY.
OcHOBaHMSI C TOYKH 3pPEHHUS] MPOTOHHOU
teopuu. Krnaccudukanuss oCHOBaHUIA.
XHWMHUYECKUE CBOMCTBA OPraHUYECKUX H
HEOPTraHUYECKUX OCHOBAaHUMU.
Jlemoncmpayuu. Komnekuus 1menoyen u
aMHHOB. B3aumozericTeue napos
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHON
KHUCJIOTHI 1 aMMHUaKa («JIbIM 0€3 OTHsD»).
[TonyueHne amMuaka U U3y4eHUE €ro
CBOMCTB.

Jlabopamophvie onvimsi. IlonydueHue

OnuchiBaTh HEOPraHUYECKHUE OCHOBAHUS
B cBete TO/I.

XapakTepu3oBaTh CBOMCTBA
OPTaHUYECKUX U HEOPTAHUYECKUX
OCCKIIOPOIHBIX OCHOBAaHUM B

CBETE MPOTOHHOW TEOPHHU.

[IpoBoauTh, HAOMIOAATH U OMTUCHIBATH

XAMWYECKUU SKCIIEPUMEHT
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HCPACTBOPUMOTO THAPOKCHU A U €TO

B3aWMOJICHICTBUE C KUCJIOTOM

26 AmMdoTepHbIe COeAMHEHUS Heopranunueckue ampoTtepHbie XapakTepu3oBaTh OPraHU4YECKUE U
HEOpPraHWYECKHE U COCIMHEHMSI: OKCUJIBI M THIPOKCHIBI, — HEOpraHuyeckue aM(poTepHbIe
OpraHUYECKHUE X CBOMCTBA U IOJYYECHHE. COEMHEHNs KaK BEIIECTBA C

AMpoTepHble OpraHNYeCKUE COCAMHEHNS | TBOMCTBEHHON (yHKLIMENH KUCIOTHO-
Ha IIpuMepe aMUHOKUCIOT. [lenTunel u OCHOBHBIX CBOMCTB.

IENTUIHAS CBA3b. AprymMeHTHpOBaTh CBOMCTBA
Llemoncmpayuu. Pa3nnunele cirydan AMUHOKHCIIOT KaK aM(OTEpHBIX
B3aMMOJICICTBHSI pACTBOPOB COJIEN OPraHUYECKUX COCAUHEHUM.
AJIFOMUHHUS CO LIETOYBIO. PackpeiBaTh Ha OCHOBE
Jlabopamophuie onvimul. Ilonydyenue MEXIPEAMETHBIX CBSA3eH ¢ Oronoruen
aM(}OTEpPHOTO TUIPOKCUAA U U3YUEHUE POJIb AMUHOKHCIIOT B OPTaHU3aLNH
€ro CBOWCTB KU3HU

27 Comm Knaccudukarus coneii. XKéctkocTs Boabl | XapaKTepru30BaTh COM OPraHUYECKUX U

u crnocobbl e¢ ycrtpaneHnus. Ilepexon

KapOoHaTa B TMAPOKapOOHAT W OOpaTHO.

HCOPraHNM4YCCKUX KHUCIIOT B CBCTC TCOPUU

ANEKTPOJIUTHUECKON TUCCOIHAITUY.
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OO01me XUMAYECKHE CBOMCTBA COJIEH.
Jemoncmpayuu. llonydenune xECTKOM
BOJIbl U YCTPAHEHUE €€ KECTKOCTHU.
Jlabopamophwvie onvimoi. [IpoBenieHne
KaUECTBEHHBIX PEAKIUU 1O OMPEACICHHUIO

cocCTaBa COJIH.

CoOOTHOCUTD MPENCTABUTENEHN COJIEH
OPTaHUYECKUX U HEOPTaHUYECKUX
KHCJIOT C COOTBETCTBYIOILIEH
KJ1IacCU(UKAITMOHHOM TPYTIION.
XapakTepu30BaTh )KECTKOCTh BOABI U
npesarath Crocoobl €€ yCTpaHeHHUs.
OmnuckIBaTh OOIIME CBOMCTBA COJIEH B
cere TO/I.

[TpoBoauTh, HAOIIONATH U OMUCHIBATH

XHUMHYECKUM 9KCIICPUMCHT

28 [TpakTrueckas padora Ne 2. Petienne sxcniepuMeHTaNIbHBIX 3a4a4 0 | [[manupoBars, NpoOBOAUTE, HAOMIONATH U
Pemenue skcriepuMeHTIBHBIX | TeME: «BemecTa u ux CBOMCTBa OIUCHIBATH XUMHUYECKUH IKCIIEPUMEHT C
3aza4 o treMe «BemecTBa 1 ux COOJTIOZIEHNEM MPABUI TEXHUKHU
CBOMCTBa» 0e30macHOCTH

29 [ToBTOpeHue u 00o0dIIEeH e TecTupoBanue, pelieHue 3aaa4 u BhINONHATH TECTHI, peliaTh 3aJ1a4u U

TCMBI

YIPaXHEHNUH 110 TEME

YIIPa)XHEHUS 110 TEME.
[IpoBOAUTH OLICHKY COOCTBEHHBIX

,Z[OCTI/I)KGHI/II\/'I B YCBOCHHUH TCMEI.
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KoppektupoBarh cBou 3HaHUS B

COOTBCTCTBHUU C INNIAHUPYCMbIM

pEe3yJIbTaTOM

30 KonTtponbHas padota Ne 2 «BeniecTBa U uX CBOWCTBa»

31—34 Tema 4. Xumus u coBpeMenHoe 0011ecTBO (4 1)

31 XHUMHUYECKAs] TEXHOIOTHS [IoHATHE O XMMHYECKOM TEXHOJIOTHH. | XapaKTEpHU30BaTh XUMUYECKYIO
XHAMHWUYECKUE pEaKIMU B IPOU3BOJACTBE | TEXHOJOTHIO KaK MPOU3BOIUTEIBHYIO
aMMHaKa u MeETaHoJIa. OO6mas | cuity oOl1ecTBa.
KJIacCU(pUKaMOHHAs xapakTepucTuka | OnuChIBaTh XUMUYECKUE MPOLIECCHI,
peaKkuMii CMHTE3a B NPOU3BOIACTBE ITHX | JIEXKAIIUE B OCHOBE MPOM3BOACTBA
IPOAYKTOB. Hayunsie MPUHIUIBL, | aMMHAKa U METAHOJIa, C IIOMOIIbIO
JeXallue B OCHOBE  IPOM3BOJACTBA | POJHOTO SI3bIKA U SI3bIKA XUMUHU.
aMMuaka ¥ MeraHosia. CpaBHEHHE ATHX | YCTaHABIMBATh aHAJIOTUU MEXIY ABYMS
IPOU3BOJICTB. IPOU3BOJICTBAMH.
Jemoncmpayuu. Monenu dopmynupoBaTh 001IME HAYIHBIC
MPOMBIIIIJIEHHBIX YCTAHOBOK MOJIYYEHUSI | IPUHITUIIBI XUMUYECKOTO ITPOU3BOJICTBA
CEpPHOM KHCIIOThI U CHUHTE3a aMMHUAKa

32 XuMHuueckasi TpaMOTHOCTh Kak | MapKupoBKa yIaKOBOYHBIX MaTepUalioB, | ApryMEHTHpPOBaTh HEOOXOIUMOCTh

KOMITOHEHT OOIIEN KyJIbTypbl

ANIEKTPOHUKH U OBITOBOM TEXHUKU,

XUMHUYECKOU rpaMOTHOCTH KakK
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YCJIOBCKA

9KOJIOTHUYHOT'O TOBApa, IIPOAYKTOB

MMUTAHUS, ITUKETOK IO YXOAY 32 OICKAO0M.

Lemoncmpayuu. BuneopparmeHTs U
CHaibl O CTETIEHU SKOJIOTUUECKOM
YUCTOTHI TOBapa.

JlabopamopHvie onvimel. I3yuenue
MapKHUPOBOK PA3JIMYHBIX BUJIOB
MIPOMBIIIIEHHBIX U MPOJIOBOJIbCTBEHHBIX

TOBApPOB

KOMITOHEHTA OOILEKYIbTYPHOM
KOMIIETEHTHOCTH Y€JI0BEKa.

YMeTb nosyyarb HEOOXOAUMYIO
UH(POPMAIUIO C MAPKUPOBOK Ha
YIAKOBKaX Pa3JIMYHbIX TPOMBIIUIEHHBIX

" IIPOAOBOJIbLCTBCHHBIX TOBAPOB

33—34

IToBTOpenue u 0000menue kKypca. [lonBenenue uToroB yueOHoro roga

35

Pe3epBHoOe Bpemst
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PexkoMeHanMu 10 OCHAILIEHHUIO Y4eOHOI0 Npouecca
Y4eOHO-METOUYECKUN KOMIUIEKT Al u3ydeHust kypca xumuu B 10—11
Kjaccax 0a30BOrO  YpPOBHS, CO3/JAaHHBII  aBTOPCKUM  KOJUIEKTHBOM  IIOJ

pykoBozactBoM O. C. I'aGpuensHa, COAEpKUT, KpoMe y4eOHBbIX MOcoOuil, yueOHo-

METOAMYECKHE U JUJAKTUYECKUE TOCOOUs. FeTpaAu—Afs—BbiHioFHeH
HaO6OPATOPHBIX H HPAKTHISCKHX-PaboTHAp-
YMK «Xumus. 10 knace. ba3oBblil ypoBeHb»
1. Xumus. 10 kmacc: yue0. st odmeoOpaszosar. opranusanuii / O. C. ['abpuensy,
. I. Octpoymos, C. A. CnankoB. Xumus. 10 kinacc. ba3oBslil ypoBeHb. YUeOHUK.
— M.: [Ipocsewmenue, 2019
2. O. C. Tabpuenan, U. I' Ocmpoymos, U. B. Axcénosa, Xumusa. 10 kiacc.
bazoBsiii ypoBenb. Metonuueckoe nocodue.
3. O. C. I'abpuenan, C. A. Cnaokos. Xumus. 10 kiacc. ba3osblil ypoBenb. Pabouas
TETPaJlb.
4. 0. C. I'abpuensn, U. B. Tpueyouax. Xumus. 10 knacc. 3agauHuk
5. DnexkrpoHHas hopMa yueOHHUKA.
YMK «Xumus. 11 kinacc. ba3oBblii ypoBeHb)
1. Xumus. 11 xnacc: yue6. mis oOmieoopaszosart. opranusaiuii / O. C. ['abpuensy,
. T. Octpoymos, C. A. CnankoB. Xumus. 10 knacc. ba3zoBslil ypoBeHb. YueOHUK.
— M.: IIpocsewenue, 2019
2. O. C. T'abpuenan u dp. Xumus. 11 xmacc. ba3oBbrii ypoBeHb. Metonndeckoe
nocobue.
3. O. C. I'abpuenan, C. A. Craoxos. Xumus. 11 knacc. ba3oBelil ypoBens. Pabouas
TETPaJb.
4. O. C. I'abpuensn, U. B. Tpueybuax. Xumus. 11 xnacc. ba3oBblit ypoBeHb.
5. DnektpoHHas popma yueOHHUKa.

Yuurens B cBoell paboTe MOXKET HCIONB30BaTh TAKXKE HOBbIE YyueOHbBIC
nocooust s ynryOos€HHoro udydeHus npeamerta (cM. Ilpunoxenue 1)

Hugpopmayuonnwie cpeocmea

Humepnem-pecypcol Ha pycckom sA3viKe
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1. http://www.alhimik.ru [TpencraBiensl cienyromue pyOpuKu: COBEThl aOUTYPHUECHTY,

YUUTEII0 XUMHH, CIPABOYHUK (0YEHBb OOJbIas Moa0opKa TaOMHIl M CHPaBOYHBIX
MaTrepuanoB), Bec€nas XHUMHsA, HOBOCTH, OJMMIIMAJbl, KyHCTKamepa (Macca
MHTEPECHBIX UCTOPUUECKUX CBEICHUI)

2. http://mwww.hij.ru/ KypHan «XuMUS W JKA3HBY TOHSATHO M 3aHHUMATEIbHO

paccka3piBaeT 000 BCEM HMHTEPECHOM, YTO IMPOUCXOJUT B HAayKe U B MHpE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html ~ DIeKTpOHHBIA KypHal «XUMUKA U

xumMus». B KYpHaJIC IPCACTABICHO MHOKCCTBO OIIBITOB IIO XHMHH, COACPIKHUTCA
MHOTI'O 3aHUMATEIIbHOM I/IH(l)OpMaI_[I/II/I, HOSBOJ’ISIIOHIeﬁ YBJICYb YYCHHUKOB
BKCHepI/IMeHTaJILHOﬁ YaCTbIO IpCaAMCTA.

4. http://c-books.narod.ru JIutepatypa no Xumumu.

5. http://1september.ru/. XKypuan «llepBoe ceHTAOps» A yuuTened u He TOIbKo. B

HEM InpcacTaBJICHO 0OIBIIIOE KOJIHMYECTBO pa60T Y4YCHUKOB, B TOM YHCIIC H
HCCIICAOBATCIILCKOI'O XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuil MIKOJIBHBIM TOpTal €O

CCBIJIKaMH Ha O6paSOBaTeJ'II>HI:Ie CalThI 10 XUMHUH.

7. www.periodictableru ~ COOpHMK  cTareid O  XMMHYECKHX  DJIEMEHTAX,

WJUTFOCTPUPOBAHHBIN SKCIIEPUMEHTAMH.
Humepnem-pecypc na anznuiickom azvike

http://webelementes.com. CoaepUT UCTOPUIO OTKPBITUS U ONMUCAHUE CBOMCTB BCEX

XUMHUYCCKHUX JJICMCHTOB. By,[[eT ITOJIC3CH IJIA O6yanOHIHXC$I B S3BIKOBBIX HIKOJIaX U

KJ1accax.
Oo0vexmol yueOHbvIX IKCKypCcuil
1.  Myseu:  MUHEPAJIOTHYECKUE,  KpaeBETUYECKHE,  XYIO0’KECTBCHHBIEC,
[TonmMTexHUYECKHUA.

2. Jlaboparopun: y4eOHBIX 3aBEJICHUI, arpOXUMIIA00paTOPUH, IKOJIOTHUECKHE,
CaHAMMUIIMHUOJIOTHIECKHE.

3. Anrexu.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/
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4, HpOHBBO,Z[CTBCHHBI@ OOBEKTHI: XHMUYECKHE 3aBOAbI, BOAOOYUCTHBIC

COOPY’KEHUS U JIPYTUE€ MECTHBIE MPOU3BOICTBA.

MarepuajibHO-TEXHHYECKOE O0eclevyeHne KaOuHeTa XuMnHu
HarypajibHble 00beKTbI

HatypanbHble 00BEKTBHI, HCHOJB3yeMble B [—9 Kiaccax npu oOydeHuu
XUMUH, BKJIIOYAIOT B C€0s1 KOJUIEKUIMHA MHHEPAJIOB U FOPHBIX MOPOJ, METAILIOB U
CIJIABOB, OKCHJOB, KHCIIOT, OCHOBAaHHM, COJEH, B TOM YHCIIE U MHUHEPAJIbHBIX
ylnoOpeHui, a TakkKe KOJUIEKIMM OpraHMYeCKHX BELIECTB U MaTepuaoB,
npenycMoTpeHHblx PI'OC («HedTp u mpoaykTel €€ nepepaboTkny», «KamMeHHbIN
yrojab W TOPOAYKTBl  KOKCOXMMHYECKOTO  IPOU3BOJACTBa»,  «BomnokHay,
«IInmactmacce» U T. 4. O3HakoMJeHHE C oOpa3laMu HCXOJHBIX BELIECTB U
TOTOBBIX M3JIEJUN TMO3BOJIAET MOJYYUTh HArJISJHbIE MPEACTABICHHUS 00 3THX
MaTepuaax, UX BHEIIHEM BHJE, a TaKK€ O HEKOTOPbIX (PU3NYECKUX CBOMCTBAX.
3HauuTeNbHbIE Yy4eOHO-TIO3HABATENIBbHBIE BO3MOYKHOCTH HMMEIOT  KOJUIEKIIHH,
U3rOTOBJICHHbIE CaMMMM oOydarommmucsa. IlpenMersl juis Takux KOJUIEKUUH
COOUPAIOTCS BO BPEMsI SKCKYPCUH U IPYTUX BHEYPOUHBIX 3aHITHH.

Konnekuun HCHOAB3YIOT TOJIBKO JJII O3HAKOMJIEHUS OOYy4YarolMXCcad C
BHEUIHUM BUJOM M (U3NYECKUMHU CBOMCTBAMHU pPa3jMUYHBIX BEIIECTB U
MatepuanoB. /[ mpoBeneHHs XMMHYECKUX OIBITOB KOJUIEKUIMU HCIOIb30BaTh
HEJb3S.

XuMHYeCKHe PeaKTUBbI M MATEPHAJIbI

OOpaieHre co MHOTMMHM BeIIECTBaMH TPEOYET CTPOroro COOJIIOAECHHUS
IOpaBUJI TEXHUKH OE30MAaCHOCTH, OCOOEHHO MpHU BBINOJHEHUH OIBITOB CAMHMHU
oOyuaromumucsi. Bce HeoOXoaumble Mepbl TMPEIOCTOPOKHOCTH YKa3aHbl B
COOTBETCTBYIOIIMX JOKYMEHTaX W HHCTPYKLHUSAX, a TakKe B MOCOOMSIX ISt
YUYUTENEH XUMUU.

Bce peaktuBbl W MaTepuanbl, HYXHbIE I MPOBEACHHUS JIEMOH-
CTPALIMOHHOTO M YYEHUYECKOrO0  JKCIEPUMEHTa,  TMOCTaBIAIOTCA B

061].[606p330BaTeJ'IBHBIe opranm3aniii OCHTPAJIM30BaAaHHO B BHAC 3dpPaHCC
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YKOMIUJIEKTOBAaHHBIX ~ HAOOpOB. [Tpu HEO0OXO0AUMOCTHU nprUOOpEeTeHUs
JOTIOTHUTEBHBIX ~ PEAKTUBOB M MaTepUajoB  CIEAyeT OOpamarhCs B
CHEIUaTN3UPOBAHHbIC Mara3uHbI.

XuMu4yecKasi JJa0opaTopHas nocyaa, annaparsbl ¥ NpuoopbI

Xumuyeckasi mocyjaa MOApa3AeisieTCss Ha JIBE TPYIIbL: JJIsl BBITOJIHECHUS
OTIBITOB OOYYAIOIIUMHUCS U JJI1 JEMOHCTPAIIMOHHBIX OIBITOB.

[TpubGopsl, ammapaTsl ¥ YCTAHOBKH, UCIIOIB3YEMbIC HA YPOKaX XUMHH B 7—9
KJlaccax, KIacCU(HUIMPYIOT Ha OCHOBE MPOTEKAIOMUX B HUX (DHU3UYECKUX U
XUMUYECKUX TMPOLECCOB C YYaCTUEM BEHIECTB, HAXOASANIUMXCS B Pa3HbIX
arperaTHbIX COCTOSIHUSIX:

1) mpubopsl ans pabOThl ¢ ra3aMu — MOJyYEHUE, COOMpaHUe, OUYKCTKA, CYIIKA,
MOTJIOUIEHUE Ta30B; PEAKUUU MEXAY MOTOKAMH T'a30B; PEaKIUH MEXIy ra3aMH B
AIEKTPUUYECKOM pa3psijie; Peakii MEXIy razaMu MpHU MOBBIIIICHHOM JaBJICHUH;

2) ammapaTbl U MPUOOPHI VISl OMBITOB C KUJAKAMU U TBEPJBIMHU BEIICCTBAMU —
NeperoHka, (QuiabTpoBaHUE, KpPUCTAUIM3ALUS; TPOBEICHUE PEAKIUU MEXKIY
TBEPABIM BEHIECTBOM M KUAKOCTBIO, >XUAKOCTBIO U JKHUJKOCTBIO, TBEPABIMU
BEILIECTBAMU.

3) natunku PH, 31eKTponpoBOAHOCTH, TEMIIEPATYPHI U JP.

Bue »ToM knaccudmkanmmm HaXoAuTCs y4yeOHas —ammaparypa, Tpen-
Ha3HAYEHHAas ISl U3YUYCHHS] TEOPETUUECKUX BOMPOCOB XUMHU: JJIsI IEMOHCTPALUU
AJIIEKTPOIPOBOIHOCTH PACTBOPOB U JABUXKEHHSI MOHOB B DJICKTPUUYECKOM IOJIE, IS
WU3YUCHHS] CKOPOCTH XHMHUYECKOW peakUMu W XHUMHUYECKOrO PaBHOBECHS,
AJIEKTPOJIN3a, IEPETOHKU HEPTHU U T. 1.

BcnomorarenbHyto poJib  UTpalrOT HM3MEPUTENIbHbIE W HarpeBaTelIbHbIC
pUOOPHI, Pa3IMIHBIE TPUCTIOCOOICHHUS JIJIS1 BHITIOJIHEHUS OTBITOB.

Mopenu

OObeKTaMy MOJICTTUPOBAHMSI B XHMHH SIBIIIFOTCS aTOMBI, MOJICKYJIBI,
KpUCTQJUTBI, 3aBOJICKME ammapaThl, a TakXke XUMHUYECKHe Tpoliecchl. B
MpenoJgaBaHM XUMHUHU UCIOIB3YIOT MOJIENN KPUCTAUIMYECKUX PEHIETOK anmasa,

rpadurta, cepbl, pochopa, okcuaa yriepoaa(lV), nona, sxenesa, Meau, MarHus,
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MOJEIN KPUCTALIMYECKUX PEIIETOK BaXXHEHIIMX MPEACTAaBUTEIEH KIIACCOB
OPraHUYECKUX COCAUHECHUMU.

Beimyckatorcss  HaOopsl  Mozeled  aTOMOB  JJIsl  COCTaBJICHUS
LIApOCTEP’KHEBBIX MOJENEHM MOJEKYJ, B IIEPBYIO O4Yepelb, OPraHUYECKHUX
COCIMHEHU .

YueOHbIe 10COOUS HA IIEYATHOM OCHOBE

B npomecce o00yueHuss XUMHUM HUCHOJB3YIOT CJIEAYIOUIME TaOIUIIBI
IIOCTOSTHHOTO ~ J3KcnoHupoBaHus:  «llepuomnueckas cucreMa  XMMHUYECKHUX
anemenToB [[. . MenneneeBay, «Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHUH U
coJiel», «ONEKTPOXUMUYECKUN PAI HANOPSOHKEHHH METAIoBY», «BasleHTHbIE
COCTOSIHUSL aroMma yriepona», «lIpocTpaHCTBEHHOE M DIEKTPOHHOE CTPOCHUE
MOJIEKYJI OpTaHUYECKHUX COCIMHEHUID» U JP.

JUist opraHu3anyy CaMOCTOSITENIBHOM padOThl OOydYaromMXCSd Ha YpOKax
UCIOJIB3YIOT pa3HOOOpa3Hble TUAAKTUYECKHE MaTepHUalibl: TETpaaud Ha MeYyaTHOU
OCHOBE WJIM OTAENIbHbIE pa0OUYMe JUCThl — HWHCTPYKLHUHU, KAPTOUKHU C 3aJaHUSIMU
pPa3HON CTENEHU TPYIHOCTH JUI M3Y4YEHHUs HOBOI'O Marepuala, CaMONPOBEPKH U
KOHTPOJISI 3HAHUU.

JKPAHHO-3BYKOBbIE CPeICTBA 00y4eHHA

K »KpaHHO-3BYKOBBIM cpeacTBaM OOy4Y€HHsI OTHOCST Takue Mocoous,
KOTOpbIE MOTYT OBITb BOCHPUHATHI C TOMOIIBIO 3pEHUs U clyXa. OITO
KMHODWIbMBI,  KUHOPPArMeHTbl,  auaduiIbMbl, JUANO3UTUBBI  (CIalbI),
eIMHUYHbIE TpaHCHapaHtbl Ui rpadorpoekropa. Cepuu TpaHCHApaHTOB
MO3BOJIAKOT HMMWMTHUPOBATh JBWKEHHE IYTEM IOCJIENOBATENBHOTO HAJOXKEHUS
OJIHOTO TPAHCHAPaHTa Ha APYTOW.

Texuuueckue cpeacrsa ooyuenus (TCO)

BOonpIIMHCTBO TEXHUYECKHX CpEeACTB OOy4eHHs] He pa3pabaTbiBaioCh
CHELMANBHO JUIS IIKOJIbI, @ M3HAYaJbHO CIYXWJIO Ul Mepenayd u oO0paboTKH
MH(OpPMAIMU: 3TO PA3NTMYHOTIO POJA MPOEKTOPHI, TEIEBU30PbI, KOMIBIOTEPHI U T.
1. B yueOHO-BOCTIMTATEIbHOM MPOLIECCE KOMIBIOTEP MOKET MCHOJb30BAThCS IS

peleHns 3a1a4 HayYHOU OPraHu3alyy TPyda yYUTEIIs.
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[Ipu UCONB30BAHUM TEXHUYECKUX CPEACTB OOYUEHUs CIEIYyEeT YUUTHIBATDH
BPEMCEHHbIE OTpaHUYCHUS, HajaraeMble CaHUTApPHBIMU MOpaBUIAMU U HOPMaMH
(CanlluH). HenpepbiBHAs IPOJOIKUTEIBHOCTh JEMOHCTPALIMUA BUICOMATEPUATIOB
Ha TEJIEBU3MOHHOM OJKpaHe MW Ha OOJIbIIOM D3KpaHe C MCIOJb30BaHUEM
MYJIbTUMEIUMHOTO TPOCKTOPA HE AOJKHA MPEBBIIATH /1J1s1 00yuaronuxcsi B X - Xl
kinaccax Ha ypoke 30 muH Takoe ’xe OrpaHMYEHHE pacIpOCTpaHsSETCs Ha
HEIPEPHIBHOE MCIOJ30BaHNE MHTEPAKTUBHON JOCKH M Ha HEMIPEPHIBHYIO padoTy
oOydJaronuxcss Ha TIEPCOHATLHOM KOMITbIOTEpE. PasMeniate WMHTEPaKTUBHYIO
JIOCKY CJIeIyeT Tak)Ke Kak M OOBIUHYIO: Ha TOM K€ BBICOTE, 0OecIeunBas Mpu 3TOM
paBHOMEpHOe ocBelleHne. Korjga pocka He HCHOJB3yeTcs, €€ HE00XO0IUMO
oTkio4arh. Jns npoduiakTkM yTOMIIeHHsS TIJ1a3 B y4eOHBIM  mpoliecc
HEO0OXOMMO BKJIIOUYATh PA3JIMYHBIC BUbI JIESITEIILHOCTH, BKIIIOYAs CHEIUATBHYIO
TUMHACTHUKY JJIsI TJ1a3.

ObOopynoBanne KaOMHeTa XUMHUH

Kabuner  xumum  JobkeH  ObITh  O0OOpYHOBaH  CHEUUAIBHBIM
JEMOHCTPAlIMOHHBIM  cTolioM. Jlia  oOecrieueHus — Jydliedl  BHAUMOCTU
JIEMOHCTPALIMOHHBIN CTOJ PEKOMEHTyEeTCS YCTaHABINBATh HA MOJIUYM.

B kabuHeTrax XMMHUMU YCTAaHABIWBAIOT JIBYXMECTHBIC YUYCHHUYECKHUE
7a00paTOpHbIE CTOJBI C TIOJIBOJKON AJIEKTPOIHEPTHH. YUEHUYECKHUE CTOJIbI
JIOJDKHBI UMETh TMOKPBITHE, YCTOWYMBOE K JEHCTBUIO arpeCCUBHBIX XUMHUYECKHUX
BEILIECTB, M 3alllUTHbIE OOPTUKKM TO HapykKHOMY Kpaw. KaOuHeTbl Xumuu
00OpYIYIOT BBITSDKHBIMU ITKa(hamu, pacrosioKEHHbIMA Y HApYKHOU CTEHBI BO3JIE
cToyia yuurtend. s mpoBeaeHUsT a0OpaTOPHBIX OMBITOB HMCIOJIB3YIOT TOJBKO
MUHHU-COUPTOBKH.

VY4eOHbIE TOCKH JOJKHBI OBITh M3TOTOBJICHBI U3 MaTEPHAIOB, MMEIOIIUX
BBICOKYIO aJIl€3UI0 C MaTepuajaMu, HCHOJB3YyEMbIMU IS THCbMa, XOPOIIO
OYHIIATHCS BIAXKHOUW I'yOKO#, OBITh N3HOCOCTOMKUMU, UMETh TEMHO-3€JIEHBIH 1[BET
U aHTUOJMKOBOE TOKPBHITHE. YUEeOHBIE OCKH OOOPYAYIOT cOodUTaMH, KOTOPHIC
JIOJDKHBI TPUKPEIUIAThCST K cTeHe Ha 0,3 M BbIllIE BEpXHEro Kpas JOCKH H

BBICTYIATh Brepéa Ha pacctosiHue 0,6 M.
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TeneBu3opbl yCcTaHABIMBAIOT HA CHEIUAIbHBIX TyMOax Ha BbicoTe 1,0—1,3
M oT mnona. lIpm mnpocmorpe Tenenepenad 3pUTEIBCKHE MECTA JOJLKHBI
pacrojiaraThbCs Ha pacCTOSSHUM HE ME@Hee 2 M OT dKpaHa JI0 TJ1a3 00yJarommmxcsl.

i MaKCMMaJbHOTO HCIIOJIb30BaHUS JHEBHOTO CBETA W PABHOMEPHOTO
OCBEIICHUSI YYE€OHBIX MOMEIICHUN HE CIeayeT pa3MellaTh Ha MOJIOKOHHHKAX
IIMPOKOJIUCTHBIE PACTCHUS, CHUXKAIOUIME YPOBEHb €CTECTBEHHOI'O OCBEIICHUS.
Bricota pacteHuii He mOMKHA TpeBbIAaThlS cM (0T momokoHHUKA). PacTeHus
11eJIeCO00pa3HO pa3MeniaTh B TIEPEHOCHBIX I[BETOYHMIIAX BBICOTOW 65—70 cM oT
T10JIa WJIM TIOJIBECHBIX KAIIIIO B MIPOCTEHKAX MEXIY OKHAMH.

JIns oTnenkd ydeOHBIX TMOMEIEHHM HCMOJB3YIOT MaTepuaibl M KpacKu,
CO3/IAIOIIME MATOBYHO MOBEPXHOCTh. JIJIsI CTEH y4eOHBIX MOMEIICHUN CIeayeT
HCIIOJIB30BaTh CBETJIbIC TOHA KEITOTO, 0€KEBOT0, PO30BOI0, 3eJIEHOI0, TOIy00ro
I[BETOB; JJIs IBEPEil, OKOHHBIX paM — O€JIbIH IBET.

Kabuner Xxumuu J0DKeH OBITh OCHAIIEH XOJOAHBIM M TOPSYUM
BOJOCHA0KEHHEM U KaHAJIM3allHEeH.

B xabunere Xumuu 00s3aTe€NIbHO JIOJDKHA OBITH alTedyka, COCTaB KOTOPOU

YTBEPKAAETCSI MECTHBIMU OpPraHaMU YIIPaBJICHMUS.

IlnaHupyemble pe3yJbTaThl H3yYeHUS Y1eOHOTo mpeaMera « XMMHUD> HA
YPOBHeE CpeHero ooumero 00pa3oBaHus

Buvinycknuk na 6azoeom ypoene nayuumcs.
— noHuMamb XUMUYECKYK) KapTMHY MHpPA KaK COCTaBHYK) 4YacCTh LIEJIOCTHOM
Hay4YHOU KapTHUHBI MUPA;
—  packpvleamb  pONb XAMMM WM XMMHMYECKOTO  IPOM3BOJACTBA  Kak
POU3BOAUTEIBHON CHIIBI COBPEMEHHOT'O O0IIIECTBA;
— ¢opmynupoeams 3HAYCHHE XUMUU U €€ JOCTHUIKEHUM B MOBCEIHEBHOU KU3HU
YEJIOBEKA;
— yCcmanaenueams B3aHUMOCBA3M MEXKAY XMUMHUEH U JPYTMMH €CTECTBEHHBIMH

HayKaMU;
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— ¢opmynuposams OCHOBHBIE TOJOXKEHUS TEOPUU XHUMHUUYECKOTO CTPOEHUs
opraHnyeckux coeauneHnii A. M. bymiepoBa u WILTIOCTPUPOBATH UX NPUMEPAMU
13 OPraHUYECKOM U HEOPTaHUYECKON XUMUU;

— ap2ymenmupoeams YHUBEPCAJIbHBIA XapaKTep XUMHUYECKUX MOHSITUH, 3aKOHOB
Y TEOPUM 111 OPTaHUYECKOM U HEOPTaHUYECKOW XHMUHU,

— ¢hopmynuposamo Ilepuonuueckuii 3akon J[. 1. MenneneeBa u 3akOHOMEPHOCTH
M3MEHEHUM B CTPOCHHMHM U CBOWMCTBAX XMUMHUYECKUX AJIEMEHTOB U OOpa30BaHHBIX
UMH BEIIeCTB Ha OCHOBe Ilepuommueckodi cHUCTEMBl Kak TpadudecKoro
otobpaxenus [leprognueckoro 3akoHa;

— Xapaxkmepuzoeamb S- U P-DIEMEHTBI, a TAKXKE KEJIE30 MO HUX MOJIOKEHHUIO B
ITepuognueckou cucreme /. 1. Menaeneena;

—  Kaaccuguyuposams XUMUYECKHE CBSI3U W KPUCTAIUIMYECKUE PEIIETKH,
OOBSACHATHL MEXaHU3Mbl HUX OO0pa3oBaHUs U JOKa3blBaTh E€IUHYIO MPUPOIY
XUMHUYECKUX CBs3el (KOBaJICHTHON, HOHHOM, METaJUTMYECKOM, BOJIOPOTHON);

— 00bsCHAMb TIPUIMHBI MHOTOOOpa3usl BEIIECTB, UCMOJb3Ys SBJICHUS W30MEPUH,
TOMOJIOTUH, aJUIOTPOIIUH;

— K1accuguyuposams XUMUYECKUE PEAKIIUU B HEOPTAHUUECKON U OPraHNYe CKOM
XUMUHU IO PA3TUYHBIM OCHOBAHUSAM U YCMAHABIUEAMb CTICTU(PUKY THUIIOB PEaKIIUMA
OT OOIIETO Yepe3 0COOCHHOE K TUHUYHOMY,

— Xapakmepu3zoeamsb THUAPOIN3 Kak creuupuyHbli OOMEHHBIM mpolecc Hu
Packpviéams €ro pojb B )KUBOW U HEXKWUBOU IPUPO/IE;

—  Xapaxmepu3oeams  DIEKTPONN3 KaK  CHEHU(UUHBI  OKUCIUTEILHO-
BOCCTAHOBUTEIIBHBIN MPOLIECC U OMPEAEIATh €r0 MPAKTUUECKOE 3HAYCHHUE;

— xapakmepuzoeambn KOPPO3UI0 METaJIOB KaK OKHCJIUTEIIBHO-
BOCCTAHOBUTEIBHBIN MPOIIECC U npediaeams CTIOCOOBI 3aIUTHI OT HEE;

— Kkaaccuguyuposams HEOPTaHUIECKUE U OPraHUYECKUE BEIIIECTBA;

— Xxapakmepuzoéams OOIMEe XUMHYECKHE CBOMCTBA BAXKHEUIINX KJIACCOB
HEOPTaHUYECKUX W OPraHWYeCKUX COCJUHEHMM B IIJIaHE OT OOIIero uepes

0COOEHHOCTh K €TUHUYHOMY;
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— UCNnoIb306amb 3HAKOBYIO CHUCTEMY XHMHYECKOTO SI3bIKa /JI OTOOpaKeHUs
cocTaBa (XuMuueckue GOpMYIIbl) B CBOWCTB (XMMUYECKHAE YPABHEHUS) BEIIECTB;
— UCnonb306amb TPABUIIA W HOPMBI MEXKIyHapOJAHOW HOMEHKIATYyphl Jis
Ha3BaHUI BEUIECTB 1O (HopMysaM U, HA00OPOT, IJIsi COCTABICHUS MOJIEKYISPHBIX U
CTPYKTYPHBIX ()OPMYJI COCTUHEHUM 110 MX Ha3BAHUSIM;

— 3Hamb TPUBUAJBHBIC HA3BaHUA BaXXHEUIIUX B OBITOBOM OTHOIICHHUH
HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB;

— Xapaxmepu3o6amb CBOICTBa, MOJYyYEHWE W MPUMEHEHHE Ba)KHEUIIUX
MpE/ICTaBUTENIC KJIAaCCOB OpPraHMYECKUX COCAUHEHUN (aJKaHOB, aJKEHOB,
AJIKMHOB, AQJIKAJIUEHOB, apOMAaTHYECKUX YIVIEBOJOPONIOB, CIUPTOB, (PEHOJIOB,
aJbJIETUIOB, MPECIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT, CIOXKHBIX 3(UPOB

H JXUPOB, YITICBOAOB, AMHUHOB, aMI/IHOKI/ICJIOT);

- YyCmaumaenuéams  3aBUCUMOCTb  DKOHOMHMKHA  CTpPaHbl  OT  JIOOBIYH,
TPAHCIIOPTUPOBKU U NIEPEPAOOTKHU YITIEBOJIOPOAHOTO ChIphs (HEPTH U MPUPOTHOTO
rasa);

— DJKCHEPUMEHTAIbHO n00meepxcoams COCTaB M CBOMCTBA Ba)KHEHIINX
MPEACTABUTENIEH U3yYEHHBIX KJIACCOB HEOPTAaHMYECKUX M OPraHUYECKUX BEILIECTB
C COOJIIOJIEHHEM TpaBUJl TEXHUKH OE€30MaCHOCTH ISl PabOThl ¢ XUMHUYECKUMHU
BEIIECTBAMH U JTAOOPATOPHBIM 00OPYIOBAHUEM;

— Xapaxkmepu306ams CKOPOCTbh XHMHUYECKOM peakuuu U €€ 3aBUCUMOCTb OT
pa3IUYHbIX (PAKTOPOB;

— Xapakxmepuso8ams XUMUYECKOE PABHOBECHE U €r0 CMEUIEHUE B 3aBUCUMOCTH
OT Pa3auYHbIX (PAKTOPOB;

— npou3so00ums PacuéThl MO XUMUYECKUM (HOPMYJIaM M ypaBHEHHUSIM Ha OCHOBE
KOJINYECTBEHHBIX OTHOLIECHUN MEXIY YYaCTHUKAMU XUMUUYECKUX PEaKIINii;

— cobro0amsb TIpaBUiia IKOJIOTHYECKON O€30MacHOCTH BO B3aMMOOTHOIICHUSIX C
OKpyXKaromein cpemoil mpu oOOpalleHHH C XUMHYECKMMU  BEIIECTBAMH,
MaTepuajgaMu U MpoIeccamu.

BblnyCKHuK Ha 0a3060Mm YPOGBHe nojtyuum 603MOIHCHOCHMb HAYUUMDbCA:
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— UCNONb306amMb METOABl HAYYHOIO IIO3HAHMSI IIPU BBINOJHEHUU IPOEKTOB U
y4e0HO-MCCIIEI0BATENbCKUX 3a/1au XUMUYECKOM TEMaTHKH;
— NpocHO3Uupoéamsb CTPOCHUE M CBOMCTBA HE3HAKOMBIX HEOPraHWYECKUX U
OpraHUYECKUX BEUIECTB Ha OCHOBE aHAJIOTUHU;
— NPOCHO3UPOBAMb TEUCHHE XUMHUYECKUX MPOIECCOB B 3aBUCUMOCTH OT YCIOBHIMA
UX MIPOTEKaHUs U NMPEAIaraTb CriocoObl YIIPaBIeHUs STUMH MIPOLIECCAMU;
— ycmanasaueams B3aUMOCBS3M XUMHUHU C NPEIMETaMH T'YMaHUTApHOIO LHUKIIA
(SI3BIKOM, JIUTEPATYpPOIl, MUPOBOM XY/10’KECTBEHHOM KYJIBTYpOM);
— packpviéams PpoOJIb XUMUYECKMX 3HAHUM B Oyaymied NpaKkTHYeCKOU
NEeSATETbHOCTH;
— packpuvlieamb poiib XUMUYECKUX 3HAHUM B (OPMHUpPOBAHMM HMHIUBUIYaJIbHOU
00pa30BaTeIbHON TPAEKTOPUH;
— NPOCHO3UPOBaAMb CIIOCOOHOCTh HEOPTraHWYECKHX M OPraHWYeCKUX BEUIECTB
OPOSIBIATh OKHUCIUTENbHBIE W/WIM BOCCTAHOBUTENBHBIE CBOMCTBA € y4€TOM
CTENEHE OKUCIIEHHSI 3JIEMEHTOB, 00PA3YIOIINX UX;
— apaymenmupoeams €INHCTBO MHUpa BEIIECTB YCTAaHOBJICHHEM TI'€HETHYECKOU
CBSI3U MEX]ly HEOPIraHMYECKUMHU U OPTaHUYECKUMHU BEILIECTBAMU;
— 671a0emb XUMUYECKHM SI3bIKOM [UJIsi OOOTramieHusl CJIOBapHOro 3amaca Hu
pPa3BUTHS pEUH;
— Xapakmepu306ams CTAHOBJIEHUE HAYYHOW TEOpHUHM HA MPUMEPE OTKPBITUA
[lepnoguyeckoro 3akoHa M TEOPUHM XHUMHUYECKOTO CTPOEHHUS OpPraHUYEeCKUX
BELIECTB;
— KPUTHYECKH OMHOCUmMbCS K TICEBJOHAYYHOW XHMHYECKOW WH(pOpMaluuy,
NOJIy4aeMOM U3 Pa3HbIX HCTOYHHUKOB;
— nouHumams TA0OANbHBIE TPOOJIEMBI, CTOSIIME TMEpell YeIOBEUYeCTBOM
(9KOJIOTHYECKUE, SHEPTETUYECKHE, CHIPBEBBIE), U npediaecams MyTH UX PEUIeHUs, B
TOM YHCJIE U C IOMOILBIO XUMHH.

IHpuiaoxenue 1. OcodGeHHOCTH YUeOHBIX MOCOOMH YIiIy01éHHOTO YpoBHS 10 1

11 kaaccoB O. C. I'abpueasina, U. I'. Octpoymona, A. H. JIéBkuHa,

C. A. CaaakoBa
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1. HanpagJieHbI HA I1y0OKHEe CHCTEMHbIE 3HAHUSA

Kypc 10 knacca HadvmHaeTcs CO 3HAKOMCTBA C IPEAMETOM OpPraHUYECKOM
XUMUHU, U3YYCHUSI TEOPUU CTPOEHUS OpraHuvYecKnx coenqnHenuii A. M. bytieposa
U TUOpUIU3AIMK aTOMHBIX OpOUTaNei. 3aTeM paccMaTpUBalOTCs Kiaccudukanus
OpPTraHUYECKUX  COCAUHEHHUM, TPUHLUUIBI WX HOMEHKJIATyphl, a TaKke
KJaccuduKanus peakiuii B OpraHnyecKon XUMUH.
[lepBoHauUanbHbIE TEOPETUUYECKUE 3HAHUS JlaJieé MHOTOKPATHO 3aKPEeIUISIOTCA
U Pa3BUBAIOTCA TMPU M3YUYEHUU KIIACCOB OPraHMYECKUX COCIUHEHHH OT
YIJIEBOJIOPOJIOB JI0 a30TCOAEPKAIINX COCTUHEHUIN U TTOJIUMEPOB.
Takoe mnocTpoeHHME Kypca TMO3BOJSET B IOJHOM MEpe HE TOJBKO IIHPOKO
UCIIOJIb30BaTh  JEAYKTHBHBIM MOAX0J B 0oO0yueHuun xumuu 10 kimacca, HO U
peanu3oBaTh HJCK0 TEHETUYECKOW CBSI3M  MEXAY KJIaccaMH OpPTraHUYECKUX
COECINHEHUN.
Oco0oe BHHMaHHE B Kypce€ OpPraHMYECKOWM XHMHHU YAEJIEHO CIOXKHBIM JUIs
MOHMMAHMS BOMPOCAM: B3aUMHOMY BIIMSIHUIO aTOMOB B MOJIEKYJiaX, B TOM YHUCJIE
JUIS. TIPEJICKa3aHusl CBOMCTB COEJIMHEHWN; MEXaHW3MaM M 3aKOHOMEPHOCTSIM
MPOTEKAHUSI XUMHUYECKUX PEAKIUH, YTO HEOOXOAUMO JJisi MPOTHO3WPOBAHUS

IIPONYKTOB; IPOCTPAHCTBEHHOMY CTPOEHHIO YTIJIEBOJAOB, AMHUHOB, aMUHOKHCIOT,

OCJIKOB U HYKJIICMHOBBIX KHUCJIOT.

O. C. In6puesnsin
H. T. Ocrpoymon
C. A. Crazkos.

OPIrAHNYECKAA
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Kypc 11 knacca naunHaeTcsi ¢ pacCCMOTPEHUS CII0KHOTO CTPOSHUS aToMa Ha
OCHOBE KBAHTOBO-MEXAaHUYECKMX IMPEACTABICHHA O CTPOEHUU €ro sapa u
AJIEKTPOHHOM O00OJIOUKH, a TaKXkKe SAEpHBIX peakuuil. Takas Teoperuyeckas 06aza
MO3BOJIAET HA APYIOM YPOBHE M3YyUHTh MEPUOAUYECKHI 3aKOH U MEPUOIHYECKYIO
cucreMy xumuudeckux syeMmeHToB /. M. MenneneeBa m emeé pa3 OLEHUTH €ro
Hay4HbII MOJIBUT, HA HECKOJIBKO JECATHIETHI ONEPEIUBIIETO HAYYHYIO MBICIb.

3areM H3y4aeTcsi CTPOCHHME BEIECTBA, OCHOBHBIE THUIBl XUMHUYECKOW CBA3M.
3HaHUA YUYalIUXCS «XUMUU B CTATUKE» JOMOJHSIIOTCS CBEACHUSMH O KOMILIEKCHBIX
COEIMHEHUAX U JTUCHEPCHBIX cucTeMax. JIOrMYHO manee paccMaTpUBaKOTCSl TAKUE
TOMOTEHHBIE CHUCTEMBbI, KAK PAacTBOPbI M CHOCOOBI BBIPAXKEHMSI KOHIIEHTPALMH B
HUX.

N3yyeHne OCHOB XMMHUYECKOW TEPMOJIMHAMUKH, IMOHATUNA 00 DJHTAIBIHH U
DHTPOIMHU, 3aKOHOB lecca, mMO3BOJAIOT Ha 0o0Jiee BBICOKOM YpPOBHE H3YUYWThb
3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX pEaKuil U (HU3MKO-XUMUYECKHUX
IIPOLIECCOB.

XUMUYECKUE PEaKIMU B PAcTBOpPaX paccMarpuUBalOTCS TakKe€ HAa HOBOM
TEOPETUYECKOM YpPOBHE IOCJIE BBEACHUS IOHATHA O BOJOPOIHOM IIOKa3areie U
U3YYEHUs] MPOTOJIUTUYECKOM TEOpUM KHCIOT W OcCHOBaHui. O0o0matorcs
CBEJICHUSI O HEOPraHWYECKUX M OPraHUYECKUX KHUCIIOTaX M OCHOBAaHUSX B CBETE
MPOTOJIMTUYECKON TEOPUHU M TEOPUH DIIEKTPOIUTUYECKON TUCCOLMAIMU, a TAKXKe
COJIEH B CBETE TEOPUU AIEKTPOIUTUYECKON AUCCOLUALIUU.

OtnenpHas m1aBa MOCBSIIEHA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM MpOIIECCaM, B
TOM YMCJIE METOAAM COCTABJICHHS YPABHEHHUU U 3IEKTPOIU3Y, KOTOPbIE BasKHBI JJIs
YCIIEIIHOM CIa4y UTOTOBOIO 3K3aMeHa. bosblioe BHUMAHUE B 3TOU IIABE YAEJIEHO
U XUMHYECKUM HCTOYHHUKAM TOKa, O€3 KOTOPBIX CJIOXKHO TMPEACTaBUTH
COBPEMEHHOE OOIIIECTBO.

XUMHSI HEMETAJUIOB U METAJUIOB, BAXKHEUIMX MPEACTABUTEICH 3THUX KIIACCOB
BEIIECTB UM WX COCIUHCHUN U3y4daeTcs B CHUCTEME (COCTaB <> CTpPOCHHE <>
CBOICTBA <> TMPUMEHEHUE <> TMONYYEHUE <> HAXOXKJCHHE B NPUPONE) U

paccMaTpUBETCA B €IMHOM CBSI3M OPTaHUYECKON U HEOPTaHUYECKOW XUMUHU. Takum
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06p330M pe€amu3yeTCia TIaBHAsA HACA KypCa — CAUMHCTBO JXHMBOI'O WM HEXKHWBOIO
MaTCpUaJIbHOTO MHUpa, OITMChIBACMOI'O O6IJ_[I/IMI/I 3aKOHaMH XHMMHH.

PaCKpI)ITI) POJIb XUMHYECKOU HAyKH, KakK HpOI/IBBO,IIHTCHLHOﬁ CHJIBI
COBPCMCHHOT'O 06HIGCTB3 IMO3BOJIICT TIUIaBa 3aBCpHIaromias Kypce 11 xnacca

«XHUMHS U 00IIIECTBOY.

OBLWAA
XMumms

2. BkiI104aoT NpoayMaHHYI0 CHCTEMY 3aJaHH i, M03BOJISIONLYI0 (P (PeKTHBHO
MOATOTOBUTHCH K ycnemHnoi caaye EI'D

3amanus mocie Kaxaoro naparpada pazoutsl Ha pyOpUKH, 3HAKOMBIE yUalTUMCS
110 KypCy OCHOBHOM IIIKOJIBI.

3HaHue TOHATHH, (OPMYIUPOBOK 3aKOHOB, OCHOBHBIX IOJOXKEHUI TEOpHH,
KOTOpPbIE€ YacCTO HEOOXOAMMBI JIJIsl BBIIOJMHEHUs 1epBoi yactu EI'D, nmpuBeneHs B
pyOpuke «IIpoBepbsTe CBOU 3HAHUS.

3aganus pyOpuku «lIpuMeHuTe cBOM 3HAHMS MPOBEPSAIOT YMEHHE yYalllUXCs
BOCIIOJIB30BATbCsl U3YUYEHHBIM MATEPUAJIOM [l PELICHUS TECTOBBIX 3aJaHUM U
pacuétHbix 3amad B Gopmare EI'D BTOpoi yactu. OTBEThI Ha pacy€THBIE 3aJa4u
MOKHO HaWTH B KOHIIE Y4eOHHUKA.

Brimonnenne 3amanuii u3 pyopuk «Bwipasu cBo€ MHeHue» wu «Vcmonb3yiite
JOTIOJTHUTENbHYI0 MH(GOPMALIMIO» TO3BOJIUT YYalIUMCS HAYYUThCS HE TOJIBKO
JlaBaTh COOCTBEHHYIO OIICHKY (DakTam, SIBICHUSM U COOBITUSM C Pa3HBIX TOYEK

3p€HUA, HO M MNPCACKAa3bIBATb XHMHYCCKHUC CBOMCTBA BCHICCTB Ha OCHOBC HX
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cTpoeHus. Takue yMeHus MO3BOJIAT YCIEIIHO chnpaBuTca C 3agaHusmu EID,
HaIPaBJICHHBIMU Ha «CBSI3b C KU3HBIOY.

[Tocne kaxmoro maparpada MnpuBeIeHO W30BITOYHOE KOJIMYECTBO 3aJaHUM, YTO
MO3BOJIUT KAYECTBEHHO OTpadOTaTh IMOJMY4YEHHbIE 3HAHUS W YMEHUS  Ha
pa3Ho00pa3HbIX MPUMeEpax B popMe BOMIPOCOB, TECTOB, 3a7a4.

3. Conepat XMMHUYECKHUI MPAKTUKYM, KOTOPBIi M03B0JIsAeT c(hopMUPOBATH
NpaKTHYeCKHE YMEHHUsI U HABBIKHU 110 padoTe ¢ BelecTBaMHU

[IpoBeaeHne AOCTATOYHOrO KOJM4YecTBa (BocbMU B 10 kiacce U TpuHagUATH
B 11 kjacce) mpakTuueckux paOOT MO3BOJUT yYalllUMCS HE TOJBKO OTpadOTaTh
HaBBIKM OOpAIllEHUs] C BEIIECTBAMM M J1aOOpaTOpPHBIM O00OpYyJOBaHUEM, HO U
3aKpENUTh TEOPETUYECKHUE 3HAHWSA, B TOM YHCIE C IOMOIIBIO HaOIIOAECHUsSA
KA4ECTBEHHBIX PEaKIUi.

HekoTopbie npakTrudeckue padOThl HE MPEANOJaraloT YETKOM MHCTPYKLIHH,
a TO3BOJSIIOT YYalIUMCSl CAaMHM IIOCTPOMTh IUIaH JEUCTBUH M 1OA00paTh
HEOOXOIMMbIE PEaKTUBBI /I BBINOJHEHUSA IOCTaBIEHHOM 3amaun. Hampumep,
Pemenue sxcnepuMeHTanbHbIX 331a4 110 Teme «lloydeHne coequHEHU METaIOB
Y UCCJIEIOBAHUE UX CBOMCTBY

4. IlpeanosiaraloT BapuaTuBHOE M3yYeHHe Kypca

denepalbHbIN roCyAapCTBEHHBIN 00pazoBaTeIbHBIMI CTaHIapT
peaycMaTpuBaeT U3yuyeHUEe Kypca XMMUU B CpPEIHEN IIKOJIE KaK COCTABHOM YacTu
npeaMeTHoM obsacth  «EcTecTBEHHO-HAy4yHblE€ MPEIMEThD) Ha YINIyOJIEHHOM
ypoBHe u3 pacuéta 3 4 B Hememo (210 9 3a 1Ba royia o0y4eHus1), OJHAKO OMUPasCh
Ha OMNbIT MpenofaBaHus OOJBIIMHCTBO YyuyWTENEH, OTMEYaroT, YTo A
sapdexktuBHON moArotoBkn kK EI'D HeoOxoaumMo u3ydyeHHe Kypca XHMUHU Ha
yriay0n€HHOM ypoBHE U3 pacuéra 5 u B Hememo (340 4 3a 1aBa roga oOydeHus).
Jlnst yuéta JaHHBIX BApUAHTOB K IpeajiaraeMoMy KypCy COCTaBIEHO TEMaTHUECKOe
IJIAHUPOBAaHME KaK Ha 3 4, Tak ¥ Ha 5 4.

5. AMeroT y100Hy10 U JIOTUYHYIO CTPYKTYPY
B nauvane xaxmgoro maparpada mpuBOAUTCS MPOOJEMHBIA BOMPOC, OTBET Ha

KOTOPBIM ydYaluecss MOTYT HAWTH MpU M3Y4YEHUHW NaHHOTO maparpada. JlaHHBIN
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BOIIPOC AKIIEHTHPYET BHUMAHHE Y4YalllUXCsl HAa CYTH CoOJepKaHus mnaparpada, a
YUHTEII0 [IOMOTaeT CO3aTh MOTUBALIUIO JIJIS1 U3YUYEHHUS] HOBOM TEMBI.

Iony:kupHbIM PP TOM BbIIETIEHBI TEPMHUHBI, CMBICI KOTOPBIX YYaIIHeCs
JOJKHBI XOPOIIO MOHUMATh.

Kypcueom BbIIENEHBl Ha3BaHUS HEKOTOPBIX OpPraHUYECKUX BEIIECTB U
TEPMUHBI, Ha KOTOPHIE YUUTEIIO U yUalIUMCsl HE0OX0AMMO 00paTUTh BHUMAaHUE.

B pamkax mpuBeneHsl omnpeaeneHus, mpaBuiaa U (OpMYyIUPOBKH 3aKOHOB,
KOTOpbIE HEOOXOIUMO BbIyYUTh HAaU3YCTh.

Menkum mpudrom HabpaH TEKCT, KOTOPBIM OyAeT Moje3eH Ui MOHUMaHUs
OCHOBHOI'O MaTepuaa.

B koHue kaxnoro maparpada NepeyuciIeHbl OCHOBHBIE PAaCCMOTPEHHBIE B
HEM MOHATHUS. OTO MO3BOJSET YUYEHUKAM IPOBECTH pPe(IeKCHI0, a YUHUTEIIO

AKIOCHTHUPOBATb BHUMAHHC HAa HOBBIX ITOHATHUAX.
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