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Beccpouno \ '

Pabouasi nporpamma

o XMMHUH

Knace 11




INOACHUTEJIBHASA 3AIINCKA
Hacrosimass pabGouass mporpamMma 1O XHUMHMM COCTaBieHa Ui ywamuxcs 11 kmaccos

00111€00pa30BaTENIbHBIX yUpeXkaAeHUI Ha 0a30BOM YpPOBHE Ha OCHOBE NPUMEPHON IMPOrpaMMbl CPETHETO
obmero obpa3oBaHusi 1Mo XuMuM (0a30BBI ypOBEHb) U B COOTBETCTBHE C (peliepajbHbIM KOMIIOHEHTOM
rOCYJapCTBEHHOTO CTaH/AapTa O0IIEero 00pa3oBaHMUsL.

N3yyenue xumuu Ha 6230BOM YPOBHE CpeHero (MoJHOro) o0o1ero 00pa3oBaHusi HANPaBJIEHO HA

AOCTHIKECHHUE CJICAYIOIIUX neJieii:

OcBoeHne 3HAHMIET O XHMMHUYECKOM COCTaBIAIOIIEH €CTECTBEHHOHAYYHOW KapTHHBI MMpa,
BAKHEUIIINX XUMUYECKUX ITOHATHAX, 3aKOHAX U TEOPHUsIX;
OBilaieHe YMEHMSIMM TIPUMEHSATh TIOJIYYCHHBIE 3HAaHUS s OOBACHEHHsS pa3HOOOpa3HBIX
XUMUYECKUX SIBJICHUNM M CBOMCTB BEIIECTB, OLICHKM pOJIM XUMUU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOI'MH U IOJy4€HUH HOBBIX MAaTEPHUAIIOB;
Pa3BuTHe mMO3HABAaTENbHBIX HWHTEPECOB M HHTEUICKTYaJbHBIX CIIOCOOHOCTEH B mpolecce
CaMOCTOSITENIFHOTO NMPHOOPETEHUSI XUMUYECKIX 3HAHUH C UCTIOIBb30BAaHUEM PA3IMUHBIX UCTOYHUKOB
uH(OPMaLIH, B TOM YHCJIe KOMIBIOTEPHBIX;
Bocnuranmue yOexaAEHHOCTH B TMO3WTHUBHOM pOJIM XMMHUHU B JKM3HU COBPEMEHHOro OOIIecTBa,
HE00XO0IMMOCTH XUMHUECKU TPAMOTHOTO OTHOIICHHUS K CBOEMY 3/I0POBbBIO U OKPY’KAIOIIEH Cpeie;
IIpuMeHeHne TOJYy4YeHHbIX 3HAHUH W yYMeHMH 11 0E30MaCHOrO HCIOJIb30BAHUS BEIIECTB U
MaTepHasioB B OBITY, CEIbCKOM XO3SHCTBE M HA IPOM3BOJCTBE, PELICHHS MPAKTHYECKUX 3a7a4 B
[OBCEHEBHOW JKU3HU, NMPEAYNPEKACHUS SABICHUN, HAHOCSIIMX BpPEd 3A0POBBI0 U OKPYXKAOIIECH
cpeze.
JlaHHas mporpamMma IMpeaycMaTpuBaeT (pOPMHUPOBAHUE Yy OOYYAIOIIUXCS YHUBEPCAIbHBIX CHOCOOOB

JESTEeIbHOCTH U KIIFOYEBBIX KOMIETEHIMH. B 3TOM HampaBieHUM MPUOPUTETAMU JIsi y4eOHOro mpeamMera
«XUMHS» B CTaplIe 1Koje Ha 0a30BOM yPOBHE SIBIISIFOTCS:

YMEHHUE CaMOCTOSITEJIbHO U MOTUBHUPOBAHHO OPraHU30BBIBATH CBOKO ITO3HABATEIIBHYIO JIESATEIbHOCTD
(OT MOCTaHOBKH LI€U A0 MOJIYYEHUS U OLICHKU Pe3yJbTaTa);

oTpesieNieHUue CYITHOCTHBIX XapaKTEPUCTUK U3y4aeMOro 00beKTa;

YMEHHE Pa3BepHYTO OOOCHOBBIBATH CYKJICHUS, 1aBaTh OMPECIICHNUs, IPUBOIUTH IOKA3aTEIbCTBA,
OLICHUBAHUE U KOPPEKTUPOBKA CBOETO NOBEICHHS B OKPYKAIOLIEH CPELE;

BBITIOJTHECHHE B MIPAKTUYECKON JACSITENFHOCTA U B TIOBCETHEBHOM JKU3HU YKOJIOTHYECKUX TPEOOBAHUI;
UCIIONb30BaHUE MYJIBTUMEIUIHBIX PECypCOB M KOMITBIOTEPHBIX TEXHOJIOTHH U1 00paboTKw,
nepenavyu, CUCTEeMaTH3aluu HHPOpMAIMK, co3JaHus 0a3 JaHHBIX, MPE3CHTAIUU pPEe3yIbTaTOB
[03HABATEJIbHON U IPAKTHYECKOM NEATEIIBHOCTH.

B coorBercTBHH ¢ 0a3MCHBIM Yy4eOHBIM IIAHOM, Y4eOHBIM INIAHOM IIKOJIbI B CTAapIIel IIKOJe

xumus usy4daercs 1 yac B Heeqnro B 11 kiacce (0a3oBblii ypoBeHb), Bcero 34 roaoBbIx 4yaca.

[Tpu npenogaBaHUK XUMUHU HCIIONIB3YIOTCS:

YYEBHUKU U YYEBHBIE ITIOCOBUSI:

1. Tabpuensu O.C. «Xumus. ba3oBslil ypoBeHb» yueOHuk 11 11 kiacca o6meo0pa3oBaTebHbBIX
yupexaennii / O.C. ['abpuensia - M.: Jlpoda, 2007

2. METOJUYECKOE OBECIIEYEHHUE
1.Pamenxuii, A. M. Junaktudeckuit marepuan mno xumuu 10-11: mocobue mis yuwmrens / A. M.
Paneukuii. - M.: [Ipocsemienue, 2009.
2.Ky3sbmenko, H, E. Hauana xumuun: coBpeMeHHbIH Kypc uis noctynaromux B By3bl / H. E. Ky3pmenko,
B. B. Epémun, B. A. [lonkos. - M.: I ®enepatuBHas kHuroroprosas kommnanus, 2008.
3.Papeukuii, A. M. IlpoBepounsie paboTsl mo xumuu B 8-11 kiaccax: mocobue s yuurens /A.M.
Paneukwuii. - M: [Ipocsenienue, 2009.
4.Kopomenko, A. C. Xumus. dunakruueckue marepuansl. 10-11 xmaccer / A. C. Kopomenko, P. T.
WBanoga, /1. 0. Jlobporen. - M.: BJIAJIOC, 2010.
IIndposbie o0pa3oBaTebHbIe H Internet-pecypcsol:

e  www.school-collection.edu.ru

*  www.experiment.edu.ru

*  www.it-n.ru
*  www.chemistry-chemists.com




*  www.lseptember.ru

*  www.openclass.ru

*  www.chemistri.narod.ru
*  www.window.edu.ru

*  www.uroki.net

e  www.uchportal.ru

*  www.uchim.info

*  www.drevoznanij.info

2.®PenepajbHblii KOMIOHEHT roCyJapCTBEHHOI0 CTAHAAPTA 001Iero 00pa3oBaHusa (XUMHUS)
2.1.00s3aTeJIbHBIIE MUHHUMYM COJEPKAHHUSA CPeIHero (I10JIHOro) o0mero
o0pa3oBaHusi Mo XumMuu (0a30BbIi YPOBEHbD)

* Mertoabl NO3HAHUA B XUMHHU
Hay4nble MeTOABI IIO3HAHUS BEIIECTB U XMMHUYECKUX SIBICHUU. Poib 3KClIepUMEHTa U TEOpUU B XUMUH.
Mooenuposanue xumuieckux npoyeccos.

* Teopernyeckue 0CHOBbI XMMUU
CoBpemeHHbBIE NPeICTaBJICHUs] 0 CTPOCHUH aTOMa
AtoMm. M3oTomnbl. Amomnsie opoumanu. s-, p-anemenmol. OcobenHOCmU CMpoeHus: dINeKMPOHHBIX 000J104eK
amomos nepexoOHviX dlemeHmog. llepuoAMYecKHil 3aKOH U MEepUOJMYecKas CHCTEMa XHUMHYECKHUX
anemenToB 1. 1. Menaeneena.
XuMuueckas CBfi3b
KoBasienTHas CBs3b, €€ Pa3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHUsS. DIEKTPOOTpULATEIbHOCTh. CTeneHb
OKHCJIEHUSI U BAJIEHTHOCTb XMMHUYECKHUX 3J1eMEeHTOB. MoHHas cBs3b. Katnons! u aHnonsl. MeTamnnueckast
CBsI3b. BoOOpoOHas cés3b.
BemecrBo
KauecTBeHHBII M KOJMYECTBEHHBII COCTaB BeEILECTBA. BeliecTBa MOJEKYJISIPHOTO M HEMOJEKYJISIPHOTO
CTPOCHHU.
[TpuurHBI MHOTOOOpa3us BEIIECTB: U30MEPHUsI, TOMOJIOTHS, AJUIOTPOTIHSI.
SIBnenus, NMpoOUCXOIALIME INPU PACTBOPEHMM BELIECTB — pa3pyuieHue KpUCMaiiudeckol peuemxu,
oughghy3zus, ucconmanus, THIPATALIUS.
YucTele BemecTBa M cMecH. VICTUHHBIE pacTBOpBlL. Pacmeopenue Kak @husuko-xumuueckuii npoyecc.
CriocoObl BbIpaKeHUSI KOHLEHTPAIIMKA PAacTBOPOB: MaccoBas 0JIsl paCTBOPEHHOIO BemecTna. Juccouunarus
3JIEKTPOJIUTOB B BOAHBIX pacTBopax. CuibHble u ciabvie 31eKmpoaumal.
3onu, eenu, nonsmue o0 KOJIIOUOAX.
XuMHu4yeckHe peakuum
Knaccugukanus XuMHUecKuX peakiuii B HEOPraHU4ecKoi 1 OpraHnYecKoi XUMHUH.
Peakiun noHHOro oOMeHa B BOAHBIX pacTBopax. Cpena BOIHBIX pPAacTBOPOB: KHCIas, HEHTpaibHasi,
mienouHas. Booopoonuwiil noxazamens (pH) pacmeopa.
OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU. DNEKMPOIU3 PACMBOPO8 U PACNAABOS.
CKOpOCTb peakiuu, ee 3aBUCUMOCTh OT pa3inuyHbIX (hakTopoB. Katanus.
OO6patumMocTh peakuuii. XuMHUECKOE PABHOBECHE U CIIOCOOBI €r0 CMEILEHHS.

* Heoprannyeckas xumus
Knaccudukanuss  HeopraHMYecKuX  COeAMHEHHH. XHWMHUYECKHE  CBOMCTBa  OCHOBHBIX  KJIAcCOB
HEOPraHUYECKUX COCIMHEHUN.
Mertamibl. DIEKTpOXMMUYECKUNA psAl HampspKeHUH MeTayuioB. OOmue crnocoObl MOMy4YeHUs METaJlIoB.
Iousamue o kopposuu memannog. Cnocoowl 3auumst om KOppo3uu.
Hemeramnpl.  OKHUCIMTENBbHO-BOCCTAHOBHUTENbHBIE  CBOMCTBA  TUNHYHBIX  HeMmeramwioB.  OOmas
XapaKTEPUCTUKA MTOATPYIIIbI FAJIONEHOB.

*  Opranuyeckasi Xumust
Knaccudukanus 1 HOMEHKIIaTypa OpraHMYeCKUX COEJUMHEHUH. XUMUYECKHEe CBOWCTBA OCHOBHBIX KJIAaCCOB
OPraHN4YeCKUX COECIUHEHUM.
Teopust cTpoeHUsI OPraHUYECKUX COCIMHEHUM. YTIIepOoaHbIi cKkeneT. Panukansl. @yHKIMOHAIBHBIE TPYIIIIHL.
I'omonornueckuii psin, romosioru. CTpykTypHas u3omepus. TUIBI XMMHUYECKHX CBSI3€M B MOJIEKYJax
OPraHNYeCKUX COCIUHEHUM.



VYTIeBoJOpOIbl: AJKAHbI, aJKEHbl M JWEHBI, AJKUHBI, apeHbl. [IpUpoJHBIE MCTOUYHUKHU YTIIEBOAOPOJIOB:
He(PThb U IPUPOAHBIA ras.
Kucnopoaconepxamuye coeiMHEHHs: OJHO- 1 MHOTOATOMHBIE CIUPTHI, (PEHOJI, alibAETH/Ibl, OJHOOCHOBHBIE
KapOOHOBBIE KUCIIOTHI, CJIOKHBIE 3(DUPBI, JKUPBI, YTIEBOIBI.
A3oTconepKalue COeAMHCHNS: AMUHBI, AMUHOKHUCIIOTHI, OCTKH.
[Tomumepsl: TIaCTMACCHI, KayuyKH, BOJIOKHA.

* DJKCIepuMeHTAJbHbIEe OCHOBBI XUMHUH
[TpaBuia 6e30macHOCTH MpH paboTe C €AKUMH, TOPIOUUMHU U TOKCUYHBIMH BEILIIECTBAMHU.
IIpoBeneHne XMMHMYECKUX peakuuii B pacTtBopax. IIpoBeieHue XMMHMUYECKUX peakLMil IpU HarpeBaHUHU.
KayecTBeHHBIH M KONMYECTBEHHbIM aHanu3 BemiecTB. OmpeneneHue xapakrepa cpelbl. MHAUKaTOpHI.
KayecTBeHHBIE peakiMM Ha HEOPraHWYECKHE BEIECTBA M HOHBI, OTAEIbHBIC KJIACChl OPraHUYECKHUX
COCIMHECHU.

*  XuMHS U KU3Hb
Xumus u 300posve. Jlekapcmea, ¢epmeHmol, UMAMUHbI, 2OPMOHbI, MuUHepabHble 600bl. lIpobremubl,
CBA3aHHbIE C NPUMEHEHUEM IeKAPCMBEHHbIX NPenapamos.
Xumus u nuwa. Kanopuiinocms dcupos, 6enkos u y2iee0008.
Xumus 6 nosceonesnou oacusnu. Morwowue u uyucmawue cpedcmea. Ilpasuna onacnou pabomuvl co
cpedcmeamu ObIMOBOU XUMUU.
Xumuueckue eewjecmea Kaxk cmpoumenbHvle U NOOENOYHble Mamepuanvl. Bewecmea, ucnonvsyemvie 6
noauepaguu, HCUBONUCU, CKyIbnmype, apxumexmype.
OOue mpeacTaBieHUS O HPOMBIIIICHHBIX CIOCO0aX MOJMYYEHHs XUMHUYECKHX BELIECTB (Ha IMpHUMEpe
MIPOM3BOJICTBA CEPHOI KHCIIOTHI).
XUMHUUECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl U ero MOCIeICTBUS.
bvimosas xumuyeckas epamomnocme.

2.2.TpeboBaHNs K YPOBHIO NOATOTOBKH BBIIIyCKHUKOB

B pezynomame uzyuenus xumuu Ha 6a3060Mm yposHe yUeHUK 00J1HCEH
3HATH/TIOHUMATh

*  gaiCHeuwiue XumuyecKkue HNOHAMUA: BEUIECTBO, XHMHUYECKUH JJEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAs U MOJIEKYJIIPHASI MAcChl, MOH, aJUIOTPOIHUs, U30TOMbI, XUMUYECKASI CBSI3b,
3JIEKTPOOTPULATEIIBHOCTD, BAJICHTHOCTb, CTEIEHb OKHMCIIEHUS, MOJIb, MOJIIPHAs Macca, MOJISIPHBII
00BEM, BEIIECTBA MOJICKYJSIPHOTO W HEMOJEKYJSIPHOTO CTPOCHHSI, PACTBOPHI, JJICKTPOIHUT U
HEDJICKTPOJIUT, BJIEKTPOJUTHUYECKAs IUCCOLMALNS, OKUCIUTEIb U BOCCTAHOBHUTENb, OKUCICHHE W
BOCCTAHOBJICHHE, TEIUIOBOM d3(PQeKT peakmuu, CKOPOCTh XHUMHUYECKOW peakluu, KaTalus,
XUMHYECKOE paBHOBECHUE, YTIIEPOIHBIN CKeTeT, (PyHKIMOHAIbHAS TPYTIIa, U30MEPHSI, TOMOJIOTHS,

®*  OCHOGHblE 3AKOHbI XUMUU: COXPAHECHHUS MACChl BELIECTB, IOCTOSHCTBA COCTaBa, MEPUOAUYECKUUN
3aKOH;

®*  OCHOG6Hble mMeopuu XumMuu: XAMHUYECKOU CBS3U, DJIEKTPOJUTHUYECKOW JHCCOLMALUH, CTPOCHUS
OpPraHUYECKUX COCIUHECHU;

*  gaiiCHellwiue geuiecmea u Mamepuanvl: OCHOBHBIE METAJUIBI U CIUIABBI; CEPHAst, COJIIHAS, A30THAS U
YKCYCHAsl KUCJIOTBI; IIEJI0YH, aMMHUAK, MUHEPAJIbHbIE YI0OpPEeHMsI, METaH, YTHIICH, alleTUJIeH, OEH301,
3TaHOJ, KHUPHI, MbLIA, TJIIOKO3a, caxapo3a, Kpaxmall, KJeTdarka, OENKH, HCKYCCTBEHHBIE U
CUHTETUYECKHE BOJIOKHA, Kay4YyKH, IUIACTMACCHI;

yMeThb

*  Ha3bleamp U3yUYECHHBIE BEIIECTBA 10 «TPUBUAIBHO» WA MEKIYHAPOJHON HOMEHKIIATYPE;

* onpedensamp: BAJCHTHOCTb U CTENIEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB, TUII XUMUUYECKOWU CBSI3U
B COCJMHEHUSIX, 3aps]l UOHA, XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COEIUHEHMI,
OKHCIIUTENIb U BOCCTAHOBUTEND, IIPUHAJIEAKHOCTh BELIECTB K PAa3JIMYHBIM KJIACCaM OPraHUYECKUX
COCIUHECHUI;

* Xxapakmepu3z06amp: SIEMEHTbl MAJIBIX MEPUOJIOB 10 UX MOJIOKEHUIO B IMIEPUOIUYECKON cucteme /[l.
W. MenpgeneeBa; oOmipe XUMHUYECKHE CBOWMCTBA METAIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U OPraHUYECKUX COEAUMHEHMH; CTPOCHHE M XMMHYECKHE CBOWCTBA HM3YyYEHHBIX
OpPraHUYEeCKUX COCIUHECHU;




*  00vbACHAmMY: 3aBUCUMOCTb CBOWCTB BEIIECTB OT MX COCTaBa M CTPOECHMS; NMPUPOAY XUMHUYECKOU
CBSI3U (MOHHOM, KOBAJCHTHOM, METAJUIMYECKON), 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKLUu U
MIOJIOKEHUS XMMUYECKOT'O PAaBHOBECHUS OT Pa3IMUHBIX (PAKTOPOB;

®  GbLINOJIHAMb XUMUYECKUU IKCHepumeHm 110 PACIO3HABAHMIO BAXKHEHIIMX HEOPraHUYECKUX U
OpPraHUYECKUX BELIECTB;

*  npoeoOums CaMOCTOATENbHBIM MOUCK XUMHYECKOW HMH(OPMAIMM C HCIOJIb30BAaHHUEM PA3THYHBIX
MCTOYHUKOB (HAYYHO-TIONMYJISIPHBIX W3JaHUN, KOMIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB HTepHeTa);
UCTOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH [ 00pabOTKM U Mepeaun XMMUYecKoi HH(popMaIum u
ee MpeJICTaBICHHs B Pa3InYHbIX (hopMax;

HCII0JIb30BATH NPHOOPETeHHbIC 3HAHUS W YMEHHS] B NPAKTHYECKO NeATeJbHOCTH M IOBCEAHEBHOM
JKU3HHU JUIS:

* 00bBSICHEHUS] XUMHUYECKUX SBICHUH, IPOUCXOIALINX B IPUPOJIE, OBITY U Ha MIPOU3BOJICTBE;

® OIpEACIICHHUs BO3MOXXHOCTH IPOTEKaHUS XUMUYECKHUX IPEBpALICHUN B PAa3JIMYHBIX YCIOBUSAX U
OLIEHKHU MX IIOCIICACTBUIA;

® DKOJIOTMYECKHM I'PaMOTHOIO IIOBEICHHUS B OKPYXKAIOLLEH CPELE;

® OLEHKH BIIMSAHMS XUMHUYECKOI'O 3arpsA3HEHUS OKPYXKAIOLIEH Cpelbl Ha OpraHu3M 4YeJlIOBEeKa U Ipyrue
JKUBBIC OPTraHU3MBI;

* Oe3omacHOro oOOpamieHHs C TOPIOYMMH M TOKCHUYHBIMHM  BEIIECTBaMH, J1aOOpaTOPHBIM
o0opy0BaHuEM;

* [PUTOTOBJICHHUS PACTBOPOB 33JaHHOIN KOHIEHTPAIUU B ObITY U Ha IPOU3BOJCTBE;

* KPHUTUYECKOH OIEHKH JOCTOBEPHOCTH XMMHUYECKOW MHPOPMALIMH, TOCTYMAIONIEH U3 pa3HbIX
HUCTOYHUKOB.

2.3.IlpumepHas nporpaMma cpeaHero (I0JJHOro) o01mero 00pa3oBaHusi 10 XUMHUHU
OCHOBHOE COJEPXXAHUE - 11 knacc (34 yaca)

1. Teoperuueckune ocHOBbI XumMuH (20 yac)
CoBpeMeHHBbIE MPEJICTaBICHUs O CTPOSHUH aTOMa
Atom. M3orombl. Amommuvie opbumanu. DACKTPOHHAS KiIacCH(PUKAIUS DIEMEHTOB (S-, p-3/1€MEeHMbL.).
Ocobennocmu cmpoerus 31eKmpOoHHbIX 000104eK amomMo8 nepexoonslx snemenmos. llepuoguueckuii 3aKoH
U TepHOAMYECKasl CUCTeMa XUMHUYecKuX aeMeHToB J. 1. MeHneneeBa, X MUPOBO33pPEHUYECKOE M HAYYHOE
3HaYeHUE.
XuMHYECKas CBA3b
KoBasienTHast cBs3b, €€ Pa3HOBUAHOCTU U MEXaHHU3MbI 00pa3oBaHus. CTelneHb OKUCIEHUS U BaJEHTHOCTh
XMUMHUYECKHX 3JIEMEHTOB.
Honnas cBs3b. Katnons! 1 aHnoHbl. MeTtananueckas CBsizb. Bo0opooHas cés3b, ee poiv 8 hopmuposanuu
cmpykmyp buonoaumepos. Enunas npupoaa XMMAYECKHX CBSI3EH.
BemectBo
KayecTBeHHBII M KOJMYECTBEHHBIH COCTAaB BellecTBa. BeliecTBa MOJEKYJISPHOTO M HEMOJIEKYJISIPHOTO
crpoenusi. Kpucrtamnndyeckue pemerk.
[TpuurHBI MHOTOOOpa3usl BEIIECTB: U30MEPHUsI, TOMOJIOTHS, AJUIOTPOIIHSI.
Yuctele BemiecTBa 1 cMecu. CriocoObl pa3ienieHust cMeceid 1 MX MCIONb30BaHMe. SIBIICHUS, TPOUCXOIAIINE
IPU PACTBOPEHMU BEIECTB — pa3pyuieHue KpUCMAalIu4eckou pewiemku, ouggysusa, TUCCOLMALU,
THIpaTaIysl.
Hctunneie pactBopbl. CriocoObl BhIpaK€HUS KOHIIGHTPALMU PACTBOPOB: MaccoBasi JOJsl PACTBOPEHHOI'O
BemiecTBa. [lucconuanus 3JIeKTPOIUTOB B BOJHBIX pacTBOpax. CUIIbHBIE U CIIa0ble 3JEKTPOIUTHI.
Ilonamue o xonnouoax u ux 3Haverue (301U, 2eu).
XUMHYECKUE PEAKIIUU
Knaccudukanus XUMHYECKUX pEaKUUid B HEOPraHUYECKOW W OPraHWYecKol XHMHH MO Pa3IHYHBIM
npuzHakaM. OCOOEHHOCTH peakiuii B OpraHn4ecKOi XUMHUH.
Peakiiun moHHOTO 0OMEHa B BOJIHBIX pacTBopax. [ Maponn3 HEOPraHU4eCKUX U OPraHMUECKUX COeIUHEHHM.
Cpena BOJHBIX PacTBOPOB: KHCHasi, HEHTpasibHas, enouHas. Booopoouwiii noxazamens (pH) pacmeopa.
TennoBoit 3¢ (heKkT XUMUUECKOI peaKIH.
OKUCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUHN. DIeKmpoaus pacmeopos u pacniaeos. llpaktuueckoe
MPUMEHEHHE HIIEKTPOIIN3A.




CKopocCThb peakiiy, ee 3aBUCUMOCTb OT pazauuHbIX GakTopoB. Katanuzatops! u katanus. [Ipeacrasienue o
(bepMeHTax KaKk OMOJIOTHYECKUX KaTaau3aTopax OelIKOBOM MPUPOIBL.
OO6patumocTh peakuuii. XuMHUECKOE PABHOBECHE U CIIOCOOBI €r0 CMEILECHHS.
JleMoHCTpanuu
Moznen MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAINIMYECKUX KPUCTAIUIMUECKUX PELIETOK
Mopaenu MOJeKyJI U30MEPOB U TOMOJIOTOB.
[Tomydenue annorponHbix Moaudukammii cepsl u pocdopa.
PacTBOopeHue okpaiieHHbIX BemecTB B Boae (cynbdara menu(ll), mepmanranara kamus, XJIOpuaa >keses3a
(I1I)).
3aBUCUMOCTb CKOPOCTH pEaKLUU OT KOHLEHTPALUU U TEMIIEPATYPBI.
PaznoxeHnue mepokcuaa BOJIOpOJa B MPUCYTCTBHM KaTanuzaTopa (okcuaa mapranua(lV) m depmenta
(karamna3sbl)).
OO6pa31bl NHIIEBBIX, KOCMETUYECKHUX, OMOJIOTMYECKUX U MEUIIMHCKUX 30JI€H U reliei.
S¢dexr Tungans.
JlaGopaTopHbI€ OUBITHI
1.0Onpenenenne xapakTepa Cpeipl pacTBOpa C IOMOILIBI0 YHUBEPCAIbHOIO HHIAMKATOPA.
2.IIpoBeneHue peakiuii HOHHOTO OOMEHa /sl XapaKTEPUCTUKU CBOMCTB 3JIEKTPOJIUTOB.
2. Heoprannueckas xummus (11 yac)

Knaccudukanuss  HeopraHMYecKWX  COeAMHEHMH. XHWMHUYECKHe  CBOMCTBa  OCHOBHBIX  KJIAcCOB
HEOPraHUYECKUX COCIMHEHUN.
Mertamibl. DIEKTpOXMMUYECKUNA psA HampspKeHUH MeTayuioB. OOmme cnocoObl MOMy4YeHUs METaJlIoB.
Iousamue o kopposuu memannog. Cnocoowl 3auumst om KOppo3uu.
Hemertannpl. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA TUITMYHBIX HEMETAJIOB (Ha IPUMEPE BOAOPOJIA,
KHCJIOPO/a, TaloreHoB M cephl). OOmIas XapaKTepUCTUKa MOATPYIIBI TajloreHoB (0T ¢Topa 10 HOJA).
biraropoansie rassl.
JleMoHCTpanuu
OO0pa3s1bpl METaNIOB U HEMETAIIIOB.
Bo3sroska iona.
N3rorosieHue M0JHON CIUPTOBON HACTOMKH.
B3aumHO€ BBITECHEHNE TAJIOTEHOB U3 PACTBOPOB UX COJIEH.
OO0pa3s1bl METaIOB U UX COEIMHEHUH.
I'openue cepsl, pocdopa, xene3a, Maruus B KUCIOPOJIE.
B3anMoznencTere MENOYHBIX U MIEII0YHO3EMEIBHBIX METAUIOB C BOJOM.
B3aumoneincteue meau ¢ KUCIOPOAOM U CEPO.
OnbITHI 10 KOPPO3UM METAJIIOB U 3aILUTE OT HEE.
JlaGopaTopHbI€ ONBITHL
3.B3aumoseiicTBUE IIMHKA U JKEJI€3a C paCTBOPAMU KUCIIOT U LIEN0YEH.
4.3HaKOMCTBO ¢ 00pa3laMH METAJJIOB U UX pyJamu (paboTa ¢ KOJJICKIHSIMH).
5.3HaKOMCTBO C 00pa3aMH HEMETANIOB U UX IPUPOAHBIMHU COCTUHEHUAMU (paboTa C KOJIEKIUAMH).
6.Pacnio3HaBanue XJIOpUIOB U CyJb(}aTOB.
IIpakTHueckue 3aHITUS

* Tlonyuenue, coOupanue U pacro3HaBaHUE Ta30B.

* PemeHue 3KCIIEpUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTaibl U HEMETAILIIbI».

*  Hnentudukanus HEOPraHMUECKUX COCTUHEHUH.

4. Xumus u ;ku3Hb (3 yac)

Xumusi 6 noeceonesnoui dcuznu. Mowwue u uucmawue cpeocmea. Ilpasuna 6e3onachoti pabomvl co
cpeocmeamu 6vimogol xumuu. beimosas xumuueckas 2pamomnocme.
IIpoMBIIITIEHHOE NIOJyUYEHUE XUMUYECKUX BELECTB HA IPUMEPE ITPOU3BOJCTBA CEPHOM KUCIIOTBHI.
XHUMHYECKOE 3arpsiI3HEHUE OKPY>KAIOIIEH CPEIbl U €r0 MOCIEACTBHUS.
JlaGopaTopHbIE OHBITHL
7.3HaKOMCTBO C 00pa3aMH MOIOIIUX U YUCTSIIUX CPpeACTB. M3yueHne nHCTPYKIMHA 0 TPUMEHEHHUIO.
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1. TeopeTruueckne ocHOBbI XumMuu (20 yac)
CoBpemeHHbIE 1.1 BBOAHBIN HHCTPYKTAX 110 Bakneine oHATHsA XUMUU: aTOM,
NpPeACTABJICHHUS O CTPOCHUH Tb. Crpoenue aToMma. OTHOCHTEJIbHASl aTOMHAsl U MoJle-
aToMa Baxueiine XuMu4eckue KYJIApHAsi MacChl, BAJICHTHOCTb U
AtoMm. U3oTonel. Amomnuvle IOHATHS: aTOM, CTCIICHb CTEICHb OKHUCIICHUS.
opoumanu. s-, p-d1eMeHmbi. OKHCJICHUS, BAJICHTHOCTb.
Ocobennocmu cmpoenus 1.2 DneKTpoHHas 000JI0YKa. Crpoenue atoma. M30TOnBL. DIEKTPOHBI.
INIEKMPOHHBIX 0007104eK OCOOEHHOCTH CTPOCHUS DeKTpoHHAas 000JI0YKa.
amomog nepexooHbIxX AJIEKTPOHHON 000JOUKH S- | DHEPreTHUECKUI ypOBeHb. ATOMHBIE
anemenmos. llepuognueckuit u p- opoutaneil. M3otonsl. | opburanu. PacnpeneneHue 3JeKTPOHOB
3aKOH U NIEpUOANYECKas I10 SHEPreTUYECKUM YPOBHSAM U
CUCTEMA XMMHUYECKHUX opOuTansaM. DNeKTpOHHAas
anemenToB J[. 1. Menneneesa. KOH(UTrypaius aToMa. JIeKTPOHHbIE
CEMEICTBA 3JIEMEHTOB: S- U P-3JIEMEHTHI.
OcoOeHHOCTH 3aTI0JHEHUS
JHEPreTUYECKUX YPOBHEW B
3JIEKTPOHHBIX 000JI0UKAaX aTOMOB
IIEPEXO/IHBIX IEMEHTOB.
1.3 Ilepuonuueckuil 3aKOH U Ilepuonnueckuil 3aKOH U
nepuoanueckas cucrema Jl. | nepuoaudeckas cucrema /1. 1.
N. Menneneesa Menpeneesa. 3HaueHue
NIEPUOANYECKOI0 3aKOHA U IIEpUOIHU-
YECKON CUCTEMBI.
XuMHnyeckas CBfi3b 1.4 XUMHUUYECKas CBA3b. Xumuueckas CBs3b. BUIbl XUMUUECKOU

KoBanenTHas cB3b, €€
Pa3HOBUJAHOCTH M MEXaHU3MBI
oOpa3oBaHMUs.
DNEeKTPOOTPULIATETbHOCTb.
CrerneHb OKUCIICHUS U
BaJICHTHOCTh XUMHUYECKUX

KoBasientHast xumuueckas
CBsI3b, €€ Pa3HOBUIHOCTH U
MeXaHU3MBbl 00pPa30BaHU
KOBAJIEHTHOM CBSI3H.

HMonnag xumudeckas cBA3b.

KaTtnoHs! 1 aHUOHEI.

CBSA3U. DJIEKTPOOTPULATEIBHOCTb.
CreneHb OKHCJICHHS M BaJICHTHOCTD
XHUMHYECKHUX 3JICMEHTOB.
KoBanenTHas xuMuueckas CBSI3b, €€
Pa3HOBUIHOCTU U MEXaHU3MBbI
00pa30BaHMsI KOBAJICHTHOU CBSI3H.
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a1eMeHTOB. MoHHas CBs3b. WNonnas xumuyeckas cBsizb. Katnonst u
KaTtnonb! u aHUOHBL. AHHUOHBI.
Merauinueckas CBs3b. 1.5 Meraunueckas Mertannudeckast cBsi3b. Bodopoonas
Booopoonas cés3b. XUMHYECKas CBSA3b. C8A3b, ee poiib 8 PopMupo8aHuu
Bonoponnas xumuyeckas cmpykmyp buonoaumepos. Equnas
CBS3b. IIPUPOJA XUMUYECKUX CBS3EH.
Bemecrso 1.6 BewectBa MmosnexyssspHoro | KauecTBeHHBIN M KOJIMYECTBEHHBIN
KauectBennsiii u Y HEMOJIEKYJIIPHOIO cocTaB BeulecTsa. Bemecrsa
KOJIMYECTBEHHBIN COCTaB CTPOECHHUS. MOJIEKYJISPHOTO U HEMOJIEKYJIIPHOTO
BelecTsa. Bemecrsa Kpucrannuueckue cTpoenus. Kpucrannmuueckue pemerku.
MOJIEKYJISIPHOTO U PELIETKU. 3aKOH ITOCTOSIHCTBA COCTaBa JJIs
HEMOJIEKYJISIPHOIO CTPOCHMUSL. BEILECTB MOJIEKYJISIPHOIO CTPOCHUS.
[TprunHbl MHOTOOOpA3US 1.7 Cocras BemectB. [Ipuunnbl | Coctas BeniecTB. [Ipuunnbl
BEILECTB: U30MEPUS, MHOT000pa3usi BeIECTB: MHOTr000pa3usi BELIECTB: U30MEpHs,
TOMOJIOT U, aJUIOTPOIIHSL. HU30MEPUSL, TOMOJIOT S, TOMOJIOT U, aJUIOTPOIIHSL.
SIBieHus, IPOUCXOASILNE NIPU AJUIOTPOIIHS. Knaccudukanus HeOpraHmuecKux u
pPacTBOPEHUU BELIECTB — OpPraHUYECKUX BELIECTB.
paspyuienue kpucmaniuyeckou | 1.8 UucThle BemecTBa U cMecH. | YucTeie BeniecTBa u cMecu. CriocoObl
peutemku, ouggpysus, CocTtaB cMmecei. pas3eneHus cMecei u ux
Aucconuanus, rugparanus. Pasgenenune cMmeceil. 30iu U | HCIOAB30BaHUE. [loHamue o KoaIouoax
UucTele BelecTBa U CMECH. renu. [lonstue o U ux 3navenue (301U, 2enu).
HcTtunHbIE pacTBOPHI. KOJJIOMJAX.
Pacmeopenue kak guszuxo- 1.9 HcTunHble pacTBOPSI. SIBnenus, Npoucxoaaue npu

Xumudeckuu npoyecc.
CrniocoObl BbIpaXeHHUs
KOHIIEHTPAILIUU PACTBOPOB:
MaccoBasi 10Jis1 PAaCTBOPEHHOTO
BelecTBa. J(uccomuanus
AIEKTPOJIUTOB B BOJIHBIX
pactBopax. CunbHble u ciadvle
9NEeKMPOUMbI.

3onu, 2enu, nonamue o

PacTtBOpeHue kak pu3uKo-
XUMHYECKUN MpOoLecC.
SIBneHus, npoucxoasaIme
IIPY PaCTBOPEHUH.

PacTBOPEHUH BEILIECTB — pa3pyuieHue
KPUCALIUYeCKOU peulemku, ouggysus,
JUCCOUAIHS, TUAPATAIHS.

Hucrtele BewiecTBa U cMecu. McTuHHbIE
pacTBopsl. Pacmeoperue kax guzuxo-
xumuueckuii npoyecc. Cocoobl
BBIPKEHUS KOHIICHTPAIIH PAaCTBOPOB:
MaccoBas J10Jis1 PaCTBOPEHHOTO
BEIECTBA.
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KOJLIOUOAX. 1.10 Teopus Teopus 31€KTPOIUTHUECKON Jlo.1
ANIEKTPOJINTUYECKON JUCCOLMALMH. DJIEKTPOJIUTHI U He-
JUCCOLALIH. ANEKTPOJINTHL. Jlucconuanus

AJIEKTPOJINTOB B BOJHBIX PACTBOPAX.

CreneHp 3J1€KTPOIUTHIECKON

aucconnanui. CUIbHbBIE U cl1a0ble

JIEKTPOJIUTHL.

XuMHYeCKHe peakunu 1.11 Peakmuu nonHoro ooMeHa B | Peaknimu HOHHOro oOMeHa B BOJIHBIX JI.o. 2

Knaccudukarnus Xxummuueckux BOJHBIX pacTBOpax pacTBopax
peakuuii B Heopranmueckon u | 1.12 XUMHUYECKHE CBOMCTBA XUMHUYECKUE CBOMCTBA OCHOBHBIX
OpPraHUYECKON XUMUHU. OCHOBHBIX KJIaCCOB KJIACCOB HEOPTraHNYECKUX COEIMHEHUI
Peakiiun nonHoro ooMeHa B HEOpPraHUYECKUX
BOAHBIX pacTBopax. Cpena COEIMHEHUI
BOJIHBIX PaCTBOPOB: KUCJIas, 1.13 Kucnotsl, ocHoBaHus, conu | XUMUYECKHE CBOMCTBA KUCIIOT,
HEUTpasbHasl, ICTOYHAs. B cBete TO/] OCHOBAaHMM, COJIEH B CBETE TEOPUU
Booopoonwvuii nokazamens (pH) ANIEKTPOJIMTUYECKON JUCCOLMALIUI
pacmeopa. 1.14 I'mnponus coneit. Cpena I'unponns HEOPraHUYEeCKUX u
OxucnurenbHo- BOJHBIX paCTBOPOB. opranuueckux  coenuHenuil.  Cpena
BOCCTAaHOBUTCIIbHBIC PCAKIIHH. Bonxoponuslii mokasaresib BOJIHBIX pacTBOpOB: Kucnas,
Inexmponus pacmseopos u (pH) pactBopa. HeWTpanbHas, LienaouHasd. Bodopoowuiii
pacniasos. nokazamens (pH) pacmsopa.
CkopocTh peakuum, ee 1.15 IIpakTyeckas padoral [TpaBusa 6e30macHOCTH MpH padoTe ¢ IIp.p. 1

3aBHCUMOCTH OT pa3IMYHbIX
¢axTopos. Katanus.
OOpaTtuMocCTh peakiuii.
XHUMHUYECKOE PAaBHOBECUE U
CIOCOOBI €T0 CMEIICHUSI.
JKCcnepuMeHTATbHbIE
OCHOBBI XMMMH
ITpaBuia 6e30MacHOCTH MPH
paboTe ¢ eIKUMU, TOPIOYUMU U
TOKCHYHBIMU BEILIECTBAMHU.

«Pemenune
JIKCIIEPUMEHTAJIBHbIX
3aJa4 HA
HICHTU(PUKALHIO
HEOPraHM4YeCKHX
coeTHHEHUI»

€KUMH, TOPIOUUMH U TOKCUUHBIMU
BCIIESCTBAMH.

[IpoBegeHne XUMHUECKUX pEAKIIUl B
pactBopax. [IpoBegeHne XuMnIecKkux
peakLuil IpyU HarpeBaHUU.
KauecTBeHHBIN 1 KOJINYECTBEHHBIN
aHanu3 Beuects. Onpezenenue
xapakrepa cpeabl. UHIuKaTopsl.
KauectBennsie peakuuu Ha
HEOPraHUYeCKHe BEIIECTBA U HOHBI.
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IIpoBeneHne XUMUYECKUX 1.16 Knaccudukanus Knaccugukaius XuMHuecKux peakuui B
peakuuii B pacTBopax. XUMUYECKUX peaKkUuil B | HEOPraHUYECKOU U OPraHUYECKOU
IIpoBenenne XuMU4YECKUX HEOpPraHUYECKOMN U | XMMHH IO Pa3IMYHbIM [IPU3HAKAM.
peakLuil IpyU HarpeBaHUU. OpraHU4eCKON XMMHUHU OcoOeHHOCTH peakiuil B OpraHn4ecKoi
KauecTBeHHbI 1 XUMMH.
KOJIMYECTBEHHBIN aHAJIN3 1.17 CkopocTb peakuu, ee CKopocTh peakiiu, €€ 3aBUCUMOCTb OT
BewlecTB. OmpeeneHue 3aBUCUMOCTH OT Pa3iIMyHbIX | pa3nu4HbIX (pakTopoB. KatanmzaTops! u
XapakTepa cpezpbl. ¢axrTopos. Katanuzatopsl u | katanus. [IpencraBienue o pepmenTax
WNuaukatopel. KauecTBeHHBIE KaTajus. KaK OMOJOrMYEeCKUX KaTalln3aTopax
peakuuy Ha HEOPraHU4ECKHUe 0eJIKOBOM MPUPOJIBI.
BELIECTBA U HOHBI. TennoBoii a3 ekt xumMuueckoi
peaxkuuu.
1.18 OOpaTtuMocTh peakiuii. OO6patuMocTh peakuuii. XuMu4eckoe
XUMHUYECKOE PABHOBECHE U | pAaBHOBECHE U CIIOCOOBI €r0 CMEIICHUSI.
CIIOCOOBI €r0 CMELICHHUS.
1.19 OxucauTenpHo- OKHCANTENBHO-BOCCTAHOBUTEIbHBIE
BOCCTAaHOBUTEJIbHbBIE peaKuuu. IeKmpoaus pacmeopos u
peaxkuuu. pacnaaeos. IlpakTnueckoe NpUMEHEHNE
IEKTPOJIN3A.
1.20 KonTtpoubsnas pa6ora 1 K.P. 1

no reme «Teopernyeckue
OCHOBBI XUMH I

4. B pe3ynbrare usyueHus TeMbl « TeopeTnueckue OCHOBbI XUMUW» YUEHUK JI0JKEH

3HATH/IIOHUMAThH:

*  gadicHellwue XuMuiecKkue NOHAMUA: BEIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIAa, OTHOCUTEIbHBIE aTOMHAsl U MOJIEKYJISIPHAsl Macchl, UOH,
AJUIOTPONHS, U30TOIBI, XUMHUECKAs CBSI3b, JEKTPOOTPULIATEILHOCTh, BAJICHTHOCTh, CTENICHb OKUCIICHUS, MOJIb, MOJISIpHAs Macca, MOJIAPHBIN 00beM,
BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOI'O CTPOEHHUS, PACTBOPBI, JIEKTPOIUT U HENIEKTPOJIUT, MIEKTPOIUTUIECKAS JUCCOLUALUSA, OKUCIUTEID
¥ BOCCTAHOBUTEIIb, OKHCICHHE U BOCCTAHOBIICHHUE, TEIUIOBOU 3((EKT peaklnu, CKOPOCTh XMMUYECKON pPeaklny, KaTalu3, XUMUYEeCKOe paBHOBECHE,

HU30MEPUSL, TOMOJIOT S,

® OCHOGBHblE 3AKOHBL Xumuu: COXpaHCHHA MaCChl BEIICCTB, IIOCTOSHCTBA COCTAaBA, HCpI/IO,Z[I/I‘-IeCKI/Iﬁ 3aKOH;
® OCHOBHbBIE meopuu xumuu: XUMHUYECKOMU CB3H, BHGKTpOHHTH‘{eCKOﬁ JAUCCOLMAaII,

yMeTh:
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Ha3bl6amp N3yUCHHBIE BEILIECTBA 110 TPUBUAIBHOMN MM MEXKTyHAPOIHON HOMEHKIIATYPE;

onpeodenams BAJIEHTHOCTb U CTENEHb OKUCICHHUSI XMMUYECKHUX 3JIEMEHTOB, TUIl XMMHUECKOHN CBSI3U B COEIMHEHUSX, 3aps] HOHA, XapaKTep CPENbl B
BOJHBIX PaCTBOpPaX HEOPraHUUECKUX COCUHEHUM, OKUCIUTEIb U BOCCTAHOBUTEIb;

Xapakmepu3oeamp SIEMEHTHI MaJbIX MEPUOJIOB MO MX MOJIOKEHHUI0 B mepuoandeckoi cucreme /. . MenneneeBa; o0mue XUMHUYECKHAE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCIUHECHUN;

00bACHAmMp 3aBUCHUMOCTb CBOWCTB BELIECTB OT MX COCTaBa M CTPOEHHUS, IPUPOJYy XUMHUYECKOW CBSA3M (MOHHOM, KOBAJIEHTHOW, METAJIIMYECKON),
3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEeaKLUH U MOJOKEHHUS XUMUYECKOTO PAaBHOBECHUS OT Pa3IMUHBIX (PAKTOPOB;

6bINOJIHAMb XUMUYECKUI SKCIIEPUMEHT 110 PaClIO3HABAHUIO BAKHEHIINX HEOPTaHUYECKUX U OPIraHUUYECKUX BEILECTB;

npo6oOums CaMOCTOSATEIBHBIA MOUCK XMMHYECKOH WH(pOpMAlMK C HCHOJIB30BAHHUEM Ppa3IMYHBIX HMCTOYHHUKOB (HAYYHO-HOIMYJSPHBIX H3/aHUM,
KOMIIBIOTEPHBIX 0a3 TaHHBIX, HHTEPHET-PECYPCOB);

UCROJIb308aMb KOMIIBIOTEPHBIC TEXHOJIOTUH /7151 00pabOTKH U Nepeayll XUMUUYECKOW MHPOPMALIMH U €€ MPEICTaBICHHUs B pa3InYHbIX (hopMax;

HCIO0JIB30BATh HpHOﬁpeTeHHbIe 3HAHUA U YMCHHUA B HpaKTI/I‘IeCKOﬁ JesITeJIbHOCTH U NMOBCETHEBHOM KU3HH C 1ICIIbIO:

OOBSICHEHUS! XUMHUECKUX SIBJICHUHN, IPOUCXOAAIINX B IPUPOJIE, OBITY U Ha IPOU3BO/ICTBE;

OIIpElIETICHUS BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX IPEBPALLIEHUN B PA3JIMYHBIX YCIOBUAX U OLICHKU UX IOCIEACTBUM;
3KOJIOTUYECKH IPAaMOTHOIO IIOBEJICHUS B OKPYXKAIOIIEH Cpele;

OLICHKH BJIMSIHUS XUMHUYECKOI0 3arPsI3HEHUs OKPYKAIOLIEH Cpellbl HA OPraHU3M YEJIOBEKA U APYTHE )KUBbIE OPraHU3MBI;
6€e301acHOro0 0OpaIlIeHus C TOPIOYUMH U TOKCUYHBIMH BELeCTBaMU, 1a0OpaTOPHBIM 000py10BaHHEM;

IPUTOTOBJICHUS PACTBOPOB 3a/IaHHOM KOHILIEHTPAIMU B OBITY M HA IPOU3BOICTBE;

KPUTUYECKOH OLIEHKH JIOCTOBEPHOCTH XUMHUYECKOW HHPOPMALIMH, TOCTYNAIONICH U3 pa3HbIX HCTOYHUKOB

2.Heoprannueckas xumus (11 yacos)

Knaccudukanus 2.1 Mertaiisl. Knaccudukanus HeopraHuyeckux Jl.o. 3
HEOPraHUYECKUX COCAUHECHUM. DNEKTPOXUMHUECKUN PsiL COCIMHEHMN. MeTaubl.

XHUMHUYECKUE CBOMCTBA HaIIpSHKEHUN METaJUIOB. DNEKTPOXUMHUECKUN Psii HAIPSKEHU I

OCHOBHBIX KJIaCCOB METAJIJIOB U €r0 UCII0Jb30BaHUE IS

HEOPraHMYECKUX COEAUHEHUH. XapaKTEPUCTUKU BOCCTAaHOBUTEIBHBIX

Merauisl. CBOJMCTB METAJUIOB.

DACKTPOXUMHUSCKUN PSIJT 2.2 O6mue cnocoObt OO61ue cnocoObl MOTYYSHHS] METAJLIOB. Jlo. 4
HaAIPSDKEHUN METAIIIOB. II0JIy4Y€HHUsI METAJIJIOB. Dnexmponu3 pacmeopoe u pacniagos.

OOu1re cnocoObl MOTyYeHHS DNEKTPOINU3 pacTBOPOB U IIpaxmuueckoe npumenenue

MeTaJuIoB. [lonamue o pacmnaBos. [Ipaktuueckoe | anexmpoausa.

koppo3uu memainnos. Cnocobwvl IIPUMEHEHHE NIEKTPOJIN3A.
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3auumvl 0om KOppo3uu. 23 ITonsTre o Koppo3uu llonsaimue o Koppo3uu memanios.
Hewmeramnbl. OkuciurenbHo- MeTtamioB. CriocoObl Cnocobul 3auumol om KOppo3uu.
BOCCTaHOBUTEJIbHBIE CBOMCTBA 3aIUTHI OT KOPPO3HHU.
TUIMYHBIX HEMETAILIOB. 2.4 IToBTOpUTENBHO- Knaccudukanus HeopraHuyeckux
OO01mas xapakTepucTuKa 00001IAIOIIHIA YPOK T10 coeqrHeHnii. MeTallibl.
[OArPYIIIBI FaJIOT€HOB. TeMme «MeTaib DNEKTPOXUMHUECKUN Psii HAIPSDKEHU I
JKCcnepuMeHTAIbHbIE MeTaiioB. OOIIHe CrocoObl MOMyYeHUs
OCHOBBI XUMHH METAJJIOB. DIeKmpou3 pacmeopos u
[TpaBuiia 6€30MacHOCTH MPU pacniagos.
pabore ¢ eKUMH, FOPIOYUMHU U | 2.5 OOmas xapakrepucTtuka | Hemeramiel. OKuciuTenbHo- Jo.5
TOKCHUYHBIMH BCIICCTBAMM. HEMETaJIJIOB BOCCTaHOBUTEJIbHBIE CBOMCTBA
[IpoBenenue XUMHUECKUX TUMHUYHBIX HEMETAJIJIOB (HA IpUMeEpe
peakiuii B pacTBopax. BOJIOPO/a, KUCJIOPO/1a, TAJIOT€HOB U
IIpoBenenue XUMUYECKUX Cephl).
peakuui Ipyu HarPEBaHUU. 2.6 O6mas xapaktepuctruka | O0mas XxapakTepuCcTUKa MOATPYIIIBI JI.o. 6
KauecTBeHHBIN 1 MOJITPYIIITBI TAJIOTCHOB rajoretoB (ot ¢ropa 10 nona)
KOJIMYECTBCHHBIN aHAIIN3 2.7 biaroponnsie raset OO01mas xapakTepucTHKa HHEPTHBIX
Bemects. Onpezenenue ra3oB
XapaKkTepa Cpe/bl. 2.8 IIpakTuyeckasi pabora 2 [TpaBuiia 6e30mMacHOCTH NP padboTe C IIp.p. 2
Nupukaropst. KauecTBeHHbIC «Ilosryyenue, cooupanue €IKHUMU, TOPIOYUMU U TOKCUYHBIMU
peaknun Ha HEOPraHn4eCKue U paclo3HaBaHUe ra3oB» | BEIIECTBAMH.
BEIIECTBA U MOHBIL. [IpoBeneHne XuMHUYECKUX PEAKIIUI ITPU
HarpeBaHuu. KauecTBeHHbIE peakluy Ha
HEOPraHUYeCKHe BEIIECTBA U NOHBI.
2.9 IIpakTnyeckas padora 3 | [IpaBuna GezomacHocTH Mpu padboTe ¢ IIp.p. 3

«Pemenune
IKCIIEPUMEHTAJIBHBIX
3aja4 no teme «MeTamibl
M HEMeTAJLJIbI»

€IKHUMU, TOPIOYUMU U TOKCUYHBIMU
BCILIECTBaAMU.

[IpoBeneHne XMMHUYECKUX PEAKLIUi B
pactBopax. [IpoBeneHne XuMuIeCKUX
peakLuil IpU HarpeBaHUU.
KauecTBeHHBIN U KOJINYECTBEHHBIN
aHanu3 BelecTB. KauecTBeHHEIC
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pCaKkuu Ha HCOPraHNMYCCKUC BCUICCTBA

U MOHBI.
2.10 IToBTOpUTENBHO- Knaccudukanus HeopraHuyeckux
oboOmaromuii  ypok IO | COeAMHEHUN. XMMHUYECKHE CBONCTBA
TeEME «Heoprannueckas | OCHOBHBIX KJIaCCOB HEOPIaHUUYECKUX
XUMHS» COCIMHECHU.
Merajuibl. Hemerauibl.
2.11 KonTposbHas padora 2 K.P.2
1o TemMe
«Heopranuyeckast
XUMHUS»

4. B pesynbrare uzydenus temsl «Heoprannueckass XuMus» y4eHHK J10JKEH 3HATH/IOHUMATD:

*  gaxicHelluiue XUMuiecKue NOHAMUA: BEUIECTBO, XMMUYECKUNA AIIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIC aTOMHAsi U MOJICKYJIIpHasi Macchl, HOH,
AJUIOTPONHS, OKHCIUTEIb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE;
*  OCHOGHbIE 3aKOHbBI XUMUU: COXPAHEHUS MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, IEPHOANYECKUI 3aKO0H;
*  gaxicHelluiue 8eU{ECMEd U MAMEPUAIbl: OCHOBHBIC METAJIIBI U CILJIABbl, CEPHAS, COJISIHASA, a30THAS KUCIIOTHI, IIEJI04YH, aMMHAK;
yMeThb:
*  Ha3bl6amp N3yYCHHBIC BEIIECTBA [0 TPUBUAIBHOMN WM MEXTyHAPOAHON HOMEHKIIATYPE;
* onpedenamp BAICHTHOCTb U CTENEHb OKUCIICHUS XUMHYECKUX IJIEMEHTOB, THUIl XHUMHYECKOH CBS3M B COCIUHEHUSAX, 3apsi/l MOHA, OKUCIUTENb U
BOCCTAHOBHUTEIIb;
* Xxapaxkmepu3oeamp OOIE XUMHUUECKUE CBOIICTBAa METAJIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCAMHEHUII;
*  00BACHAMb 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTABA M CTPOCHUS;
*  @bINOIHAMbB XUMUYECKUHN SKCIIEPUMEHT 10 PACIIO3HABAHHUIO BAKHEHIITNX HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB;
*  npo6oOumb CaMOCTOATENBbHBIM MOUCK XWMHYECKOH HMH(pOpMAIMK C HCHOJIb30BAHHUEM pAa3IMYHBIX HMCTOYHHUKOB (HAYYHO-HOIMYJSPHBIX H3JaHUM,
KOMIIBIOTEPHBIX 0a3 TaHHBIX, HHTEPHET-PECYPCOB);
*  UCnOIb306amb KOMIIBIOTEPHBIE TEXHOJIOTHHU JJIs1 00pabOTKHU U Mepejaun XMMHUUECKOH nHpOopMaluY U ee IPEACTaBICHUS B pa3INuHbIX (popmax;
HCI0JIb30BATh NPUOOPETEeHHbIEe 3HAHUS U YMEHHS B IPAKTHYECKOH 1esITeIbHOCTH M MOBCeIHEBHOM KU3HU € HeJIbI0:
* ompeneseHUs BO3SMOXHOCTH MPOTEKaHU XMMUYECKHUX MPEBPALLICHUN B pa3IMYHBIX YCIOBHUAX M OLICHKU UX MOCIEICTBHIA;
* JYKOJIOTMYECKU I'PAaMOTHOTO TIOBEACHHUS B OKpY KaloIle cpejie;
*  OIICHKHM BJIMSHUS XUMUYECKOTO 3arpsiI3HEHHUS OKPY>KaIOLIeH Cpe/ibl Ha OPraHnu3M YeJIOBEKa U JIPYTHe )KUBBIC OPTraHU3MBbI;
* (e30macHOro o0palieHus C TOPIOYUMHU M TOKCHYHBIMU BEILIECTBAMH, JJAOOPATOPHBIM 000PYOBaHUEM;
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*  KPHUTHUYECKOU OIEHKU JOCTOBEPHOCTH XMMHUYECKON MH(POPMAINH, MOCTYIAONICH U3 pa3HbIX HCTOYHUKOB
3.Xumus u xu3Hb (3 yaca)
XuMHUS U )KU3Hb 3.1 Xumusi B TMOBCEIHEBHOU | Xumus 6 no8ceOHe8HOU HCUSHU. JL.o.7
Xumusi 6 n08CeOHe8HO HCUSHU. JKUA3HU. Morwwue u yvucmawue cpedcmeaa.
Morwwue u yvucmawue IIpasuna 6e3onacnotl pabomsi co
cpeocmsa. Ilpasuna cpedcmeamu ObIMOBOU XUMUU.
bezonacHol pabomul co Xumuueckue eewjecmea Kaxk
cpedcmeamu Oblmo8ol XuMUu. cmpoumenvHble U NOOeNOYHbIe
Xumuueckue eewjecmea Kaxk mamepuanvl. Bewecmea, ucnonvzyemvie
cmpoumenvHbie U NOOeNOYHbIE 6 noauepaguu, HcU8ONUCU, CKyIbnmype,
mamepuanvl. Bewecmea, apxumexmype.
ucnoabsyemvle 8 noauepapuu, bvimosas xumuueckas cpamomuocmo.
JfcuBoOnuUCY, CKyabnmype, 3.2 [IpousBoacTBO cepHOU [IpoMblIEHHOE TTOJTyYEHHE
apxumexmype. KHUCJIOTBI XUMUYECKUX BELIECTB HA IPUMEPE
OO01ue npeacTaBiIeHUs O MIPOU3BOJICTBA CEPHOM KUCIIOTHI.
IPOMBIIIEHHBIX CII0CO0aX 33 XUMHUYECKOE 3arps3HEHUE XUMHUYECKOE 3arps3HEHNUE OKPYIKAKOLIEH

MOJYYECHUS XUMHUUYECKUX
BEILIECTB (Ha MpUMepe
IIPOU3BOJCTBA CEPHOU
KHUCJIOTHI).

XUMHUYECKOE 3arpsA3HEHUE
OKpY>KaroLIEH Cpelibl U €ro
IIOCJICICTBUSL.

buvimoesasa xumuuecxas
2PaMOMHOCb.

OKpY>KaroLIEH Cpelibl U €ro
MOCJIEACTBHUS.

CpCAbl v €TI0 MOCICACTBUA.




