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1. [Inanupyembie pe3yaibTaThl OCBOEHHSI MpeAMeTa « XUMH» HA
YPOBHE OCHOBHOI'0 0011ero 00pa3oBaHus

[Inanupyemble pe3yiabTaThl BKJIIOYAIOT B Ce€0sl HMHTErpPATUBHbBIC
KauecTBa JIMYHOCTH, KOTOpble oOOydaromiecs CMOTYT HpHOOpecTH B
pe3ysibTaTe OCBOEHUS yueOHOM MpOorpaMMbl IO MPEAMETY « XUMUSD.

IlnaHupyemblie TUHYHOCTHBIE PE3YyJIbTATHI

JIMYHOCTHBIMH ~ pe3yJbTaTaMHd  OOYYEHUS  XUMHHU  SBIISCTCSA
dbopMupoBaHUE BCECTOPOHHE OOPA30BaHHOW, WHUIIMATHBHONW M YCHENTHOMN
JUYHOCTH, OO0Nagaronieil CUCTEeMOH COBPEMEHHBIX MHPOBO33PEHUECKHUX
B3IJIS710B, IIEHHOCTHBIX OPUCHTAIIWH, MJICWHO- HPABCTBCHHBIX, KYJbTYPHBIX,
I'YMaHUCTHYECKHUX W ACTCTHUCCKUX MPUHITUIIOB U HOPM ITOBEICHUSI.
M3yyeHne XuUMUM B OCHOBHOM IIIKOJIE OOYCIIOBIMBACT JIOCTHIKCHHE
CJICYIONUX PE3YIHTATOB JIMYHOCTHOTO PA3BUTHUSA:

v/ BOCIUTAaHUE POCCHHCKON IPaXKIaHCKON MICHTUYHOCTH, IATPUOTHU3MA,
mo0BY B yBakeHHs kK OTedecTBY, YyBCTBa TOPAOCTH 3a CBOIO PojuHy,
IPOIIJIOE U HACTOSIIee MHOTOHAIIMOHAITBLHOTO Hapoa Poccuu;

v’ (opMHUpOBaHHE IIEJOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO Pa3BHTHS HAYKH M OOIICCTBCHHOW NMPaKTHKH,
a TaKke COIHaIbHOMY, KYJIbTYPHOMY, SI3BIKOBOMY U JYXOBHOMY
MHOT000pasne COBpEeMEHHOTO MHPA;

v' (OpMHUpPOBaHKHE OTBETCTBEHHOI'O OTHOLIEHUS K YIEHHUIO, TOTOBHOCTH K
CaMOpa3BUTUI0O W CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIUU K
OOy4eHWI0 W T[O03HAHUIO, OCO3HAHHOMY BBIOOPY C  Y4ETOM
TIO3HABATEIBHBIX HMHTEPECOB;  (OPMHUPOBAHUE TIO3HABATECIHLHOW W
MHPOPMAITMOHHON KYJIBTYpbl, B TOM WYHCJIEC pa3BUTHEC HAaBBIKOB
CaMOCTOSITEIbHOH paboThl ¢ y4eOHBIMH TIOCOOMSIMH, KHHTaMH,
JIOCTYITHBIMH ~ WHCTPYMEHTAMH W  TEXHHUYECKUMHU  CPEIACTBAMH
MHQPOPMAITMOHHBIX TEXHOJIOTHIA;

v’ (opMHpoBaHHE LIEHHOCTH 3I0POBOI0 M 0€30IacHOro 00pa3a KHU3HU;
YCBOCHHUE MPABWJI WHIUBUIYAIBHOTO U KOJUIEKTUBHOTO OE€3011aCHOTO
MOBEACHUS B YPE3BBIYAMHBIX CUTYaIUSX, YTPOXKAIOIMIUX >KU3HU U
310pOBbS JTIOJIEM;

v (OpPMHUpOBaHHME TOJEPAHTHOCTH KaK HOPMBI CO3HATEIBHOTO U
T00pOKENTATEIBHOTO OTHOIICHHS K JAPYrOMYy YelIOBEKY, €r0 MHEHUIO,
MHPOBO33PEHUIO, KYIBTYpE, S3bIKY, BEpE, TPaKTaHCKOU MTO3HIINH;

v OCBOEHHE COIMAJBHBIX HOPM W IPaBWJI TOBEICHHS B IPyIIax, U B
COO0IIeCTBAX, 3aJTaHHBIX UHCTPYMEHTAMH COIMATTU3AIIAH
COOTBETCTBEHHO BO3PACTHOMY CTATYCy OO0YUYaIOIUXCS;

v’ (hopMHpOBaHHE OCHOB COIUAIBHO — KPUTHYECKOTO MBIIIIJIEHHUS;
v’ (opmupoBaHHE KOMMYHUKATHBHOM KOMITETEHTHOCTH B
00pa3oBaTeIbHOM, 0OIIECTBEHHO MOJIE3HOM, y4eOHO —

HCCIIEIOBATEIBCKOM, TBOPUECKOM U IPYTUX BUAAX JIEATEIIbHOCTH;
v (opMHpOBaHHE OCHOB JKOJOIMYECKOTO CO3HAHHS Ha OCHOBE
MpU3HAHUS I1IEHHOCTU JKU3HM BO BCEX €€ MpPOSABICHUSAX U



HEOOXOJUMOCTU  OTBETCTBEHHOTO, OEpEKHOro  OTHOILIGHUS K
OKPYKAIOIIEU CpEE.

Ilnanupyemblie MeTanpeaMeTHbIC Pe3yJIbTAThI

v

MertanpeIMEeTHBIMU PE3yJIbTaTAMU OCBOCHUSI XUMUU SIBIISIIOTCS :
YMEHUE CaMOCTOSTEIIbHO OMPEACIISITh eI CBOETO OOYUYEHUs, CTABUTh
1 hopMynupoBaTh il ceOsl HOBBIE 3a/laud B yueOe U MO3HaBaTeIbHOM
NeSATeNIbHOCTH;

YMEHHE OBJIaJICBaTh HAaBBIKAMH CaMOCTOSTEILHOT'O TPUOOpETEeHUs
HOBBIX 3HaHUM, OpraHu3aluu y4eOHOUN NeATebHOCTU, TTOUCK CPEACTB
€€ OCYIIECTBIICHUS,

YMEHUE CaMOCTOSITEJIbHO IUIAHUPOBATh MyTH JOCTIKCHUS IIeNeH,
OCO3HAHHO BbIOMpaTh HambOosiee 3HP(HEKTUBHBIE CIOCOOBI pEeIIEHUs
y4eOHBIX U TT0O3HABATEILHBIX 337144,

YMEHUE COOTHOCUTH CBOU JICUCTBUS C TUIAHUPYEMBIMU pe3yJbTaTaMH,
OCYIIECTBIISITH KOHTPOJIb CBOCH JAESATEILHOCTH B MPOIECCE TOCTUKEHUS
pe3yibTaTta, KOPPEKTUPOBAaTH CBOM JICUCTBUS B COOTBETCTBHHM C
VU3MEHSIOIIECUCS CUTYAIUEH;

BJIaJICHWE OCHOBAMU CaMOKOHTPOJISI, CAMOOIICHKH, MPUHSITHUS PEIICHU I
U OCYIIECTBJIEHHUS OCO3HAHHOT'O BHIOOpa B yUeOHOW M MO3HABATEIBHOM
NeSATeITbHOCTH;

yMEHHUE OIpeesATh MOHATHS, CO3/1aBaTh 0000IIECHHS, CAMOCTOSI TEIHLHO
BLIOMpATh  OCHOBAaHMS W KPUTEPUU I  KjIaccudukammw,
yCTaHABJIUBATh PUUUHHO-CJIEICTBEHHbBIEC CBA3HU U JI€JIaTh BBHIBO/IBI;
yMEHHUE CO3/1aBaTh, IPUMEHSTh M MPEOOPa30BhIBATh 3HAKW W CHUMBOJIBI
JUTSL pelIeHUs] yUeOHBIX M MO3HABATENILHBIX 3a/a4;

YMEHHE OPTraHU30BbIBATh COTPYIHHYECTBO, pabOTaTh MHIWBUIYATHLHO
U B TPYIIE; YMEHUE OCO3HAHHO HCIOJIb30BaTh PEUEBBIC CPEJCTBA JJIA
BBIPKCHUSI CBOMX MBICJIEH U MTOTPEOHOCTEH;

yMEHHE M3BJIEKaTh UH(POPMAIUIO U3 PA3IMYHBIX UCTOYHUKOB, YMCHHUE
CBOOOJTHO TTOJIH30BaThCS CIIPABOYHOM JTUTEPATYPOI;

YMEHHME Ha TPAKTUKE T0JIH30BaThCSI OCHOBHBIMU JIOTMUYECKUMU
npueMamMu, METOJaMu HaOIIOEeHUs, MOJCITUPOBAHUE, OOBICHEHUS,
peuieHue npooieM, NpOrHo3upOBaHUS;

yMeHue pabotath B Tpynmne — OS()PEKTUBHO COTPyIHHYATH U
B3aMMOJICCTBOBaTh HAa OCHOBE KOOPJWHALIMM PA3TUYHBIX MO3UILIHI
Ipu  BBIPAaOOTKE OOIIEro penieHus B COBMECTHOM JICSITCIBHOCTH,
CIymiath TapTHepa, (OPMYIUPOBATh H AapryMEHTHPOBAaTH CBOE
MHEHHUE;

dbopMupoBaHue W pa3BHTHE  KOMIIETCGHTHOCTH B  00JacTH
ucnons3oBanus UKT;

dbopMHupOBaHME YMEHHI CTAaBUTHh BOIPOCHI, BBIIBUTATh THIOTE3Y U
000CHOBBIBATH €€, 1aBaTh OMPEICIICHUE TOHITHUSIM;

dbopMuUpOBaHHE OCO3HAHHOW aJ€KBATHOM M KPUTHYECKON OIICHKH B
y4eOHOUM JesITeIbHOCTH, YMEHHE CaMOCTOSITEJIbHO OILEHUBATh CBOU
JNEUCTBUA U JEHUCTBUE OJHOKIACCHUKOB.

H.IIaHI/IpyeMbIe NpeaAMETHLIC PE3YJIbTAaThbI



B pe3ynbTaTte ocBOeHuUs yueOHOro MpeaMeTa «XuMus» B 8 -9 kiaccax
BBIIYCKHUK HAYYHMTCH:
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BBITyCKHUK Hay4YUTCS:

* OINMCHIBATh CBOMCTBA TBEPIBIX, KUIKUX, Ta3000pa3HBIX BEIICCTB,
BBIJICIISSI KX CYIIECTBCHHBIC MTPU3HAKM;

* XapaKTEPH30BaTh BEIIECTBA IO COCTaBY, CTPOCHHIO M CBOWCTBAM,
YCTaHABJIMBATh TMPUIMHHO-CICACTBEHHBIC CBS3U MEXKIY JTaHHBIMU
XapaKTepUCTUKAMH BEIICCTRA;

* pacKphIBaTh CMBICI OCHOBHBIX XHUMHYECKUX ITOHSATHH «aToOM,
«MOJICKYJa», «XUMHYECKHUH DJEMEHT», «IPOCTOE BEIIECCTBOY,
«CTIO)KHOE  BEIIIECTBO», «BAJICHTHOCTH», HCIIONB3YS 3HAKOBYIO
CUCTEMY XUMUU;

* m300pakaTh COCTaB TMPOCTEUIIUX BEIIECTB C  IMOMOIIBIO
XUMHYECKUX GOPMYIT M CYIITHOCTh XUMHUYECKUX PEAKIIMHA C TIOMOIIBIO
XUMHYECKUX YPaBHEHUI;

* BBIYHCIISATH OTHOCHUTEIIBHYIO MOJICKYJSIPHYIO M MOJISPHYIO MacChl
BEIICCTB, a TaKK€ MAacCCOBYIO JOJI0O XHMHUYECKOT'O D3JIECMECHTa B
COCIMHCHHUSX IS OIEHKH UX IIPAKTUYCCKON 3HAYNMOCTH,

* CPaBHUBATH 110 COCTaBY OKCHJIbI, OCHOBAHUSI, KMCJIOTBI, COJIH;

* KJIacCU(UIIMPOBATh OKCHIBI U OCHOBAHHS IO CBOMCTBAM, KHCIIOTHI
M COJIU TI0 COCTaBY;

* TI0JIb30BaThCS JIAOOPATOPHBIM OOOPYIOBAaHHUEM M XUMHUYECKOUH
MOCYI0H;

* MPOBOAUTH HECJIOKHBIC XMUMHUYECKHE OIBITHI U HAOIIOJICHUS 3a
U3MEHEHUSMHU CBOWCTB BEIIECTB B IMpOIECCe HUX MpPEeBpallCHUM;
coOyroaTh TMpaBWja TEXHUKH O€30MacHOCTH TIPU TPOBEIACHUU
HaOIIOAEHUH U OIBITOB;

*pa3IMYaTh SKCIICPUMEHTAIHLHO KHUCJIOTHI W IIENOYH, TOJIb3YsCh
WHJIUKATOPpAaMH; OCO3HaBaTh HEOOXOJAMMOCTh COOJIFOACHUS MeEp
0€301acCHOCTH MPU OOPAIICHUH C KUCIOTaMHU U IIEJI0YaMHU;

* pacKphIBaTh CMBICH Nepruoanyeckoro 3akona /. 1. Menpaeineena;

* OTMCBHIBATh M XapaKTEPHU30BaTh TAOINUHYIO (HOPMY TEPUOTUICCKOM
CHCTEMBI XMMHYECKUX DJIEMCHTOB;

* XapaKTepH30BaTh COCTaB aTOMHBIX SJEpP M paclpeseicHrue 4yucia
AJICKTPOHOB TI0 3JICKTPOHHBIM CJIOSIM aTOMOB XUMHYECKHX DJIEMECHTOB
MaJIbIX TIEPHOJIOB TEPHUOJMYECKON CHCTEMBI, a TaKXe Kajaus M
KaJIbIHSL;

* pasnuyaTh BHUIbI XUMHUUYCCKON CBS3M: HMOHHYIO, KOBAJICHTHYIO
MTOJISIPHYIO, KOBAJICHTHYIO HEMOJISIPHYIO M METAJUTMYECKYIO;

. n300pakaTb  3JIEKTPOHHO-WOHHBIE dbopMysIbI  BEIECTB,
00pa30BaHHBIX XUMHYECCKUMH CBS3SIMH Pa3HOTO BHJIA;

* BBIABISITh 3aBHCHMOCTH CBOWCTB BEIIECTB OT CTPOSHUS UX
KPUCTATHYSCKUX PEIIETOK: HOHHBIX, ATOMHBIX, MOJEKYJSIPHBIX,
METAIINYECKHX;

* XapaKTepHU30BaTh XUMHUYECKHE 3JIEMEHTHI M WX COCIMHCHHUS Ha
OCHOBE TIOJIOXKEHHSI JJIEMCHTOB B IIEPHOJUYSCKOM CHCTEME U
0COOEHHOCTEH CTPOCHUS UX aTOMOB;
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* XapakTepu3oBaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAUYCHHE
MEPUOANYECKOTO 3aKOHA M TMEPUOJAUYECKOM CHUCTEMbl XUMHYECKUX
anemeHToB 1. 1. Menneneena,;

* OOBICHATH CYTh XMMHYECKHUX MPOLECCOB U UX MPUHIMIHUATIHLHOE
OTIUYHE OT (PU3UYECKUX;

* Ha3bIBaTh MPU3HAKHU U YCIOBUS IPOTCKAHUSI XUMHUUYECKUX PEAKIIHA;
* yCTaHABIMBATh NPUHANJICKHOCTH XHUMHUYECKOM peakiuu K
OMpPENEeNIEHHOMY THUIY MO OJAHOMY M3 KIAaCCU(PUKAITMOHHBIX
MIPU3HAKOB: 1) MO YKMCITYy U COCTAaBY UCXOJHBIX BEIIECTB U MPOAYKTOB
peakiuu (peakiuu COEJUHEHHUS, PpaA3JIOKEHHUS, 3aMEIICHUs U
oOMeHa); 2) MO BBIACJICHUIO WJIM TOTJIOMICHUIO TEIUIOTHI (peakiuu
AK30TEPMHUYECKHE U IHAOTEPMHUUECKHUE); 3) TT0 U3MEHECHHIO CTeTICHEH
OKUCJICHUSI XWMHMUYECKHUX DJIEMEHTOB (pEaKIUU OKHUCIUTEIIbHO-
BOCCTAHOBHTEJNbHBIE); 4) MO 00paTUMOCTH Ipolecca (peakiuu
oOpatumMbie U HEOOpATUMBIE);

* COCTABJISITh YPaBHEHUS DJIEKTPOJUTHUYECKON TUCCOLUAIIMKN KHUCIIOT,
miesiouer, cojied; TMOJHbIE W COKpall¢HHbIC HOHHBIC YpPaBHEHUS
peakiuii oOMeHa; YypaBHEHHUS OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX
pEeaKLHnii;

*  TPOTHO3UPOBATh  NPOAYKTHl ~ XUMHUYECKUX  PEAKIUA 110
dbopmynaM/Ha3BaHUSM HMCXOJHBIX BEIIECTB; OMPEICIATh HCXOHBIE
BelIecTBa o (popMyliamM/Ha3BaHUIM POAYKTOB PEAKIIUU;

. COCTaBJIISATh ypaBHEHUS peaKIuid, COOTBETCTBYIOIIMX
MOCIIEJIOBATENIBHOCTU («IETIOUKE») MPEeBPAIlCeHU HEOPraHWYeCKUX
BEIIECTB PA3IMUHBIX KJIACCOB;

. BBISIBIISITH B nporecce IKCIIEPUMEHTA PU3HAKH,
CBUJIETENIbCTBYIOIINE O TPOTEKAHNN XUMUYECKON PEaKInu;

* IIPUTOTOBJISITH PACTBOPBI C ONPEACIEHHOM MaCCOBOM JIOJIEH
PACTBOPEHHOIO BEIIECTBA;

* OmpeneNsTh XapaKTep Cpeabl BOJHBIX PACTBOPOB KHCIOT U
IEeJI0YEei 10 N3MEHEHHIO OKPACKU UHANKATOPOB;

* IPOBOJIUTH KaYE€CTBEHHBIE PEaKIMM, NOATBEPKAAIOLINE HAIUYKE B
BOJIHBIX PACTBOpAaX BEILIECTB OTJEIbHBIX HOHOB

* ONpeAeNsaTh NPUHAMJICKHOCTh HEOPTAHUYECKUX BEUIECTB K OJTHOMY
M3 WM3YyYCHHBIX KJIACCOB/TPYMI: METAIBl U HEMETaJUIbl, OKCHIBI,
OCHOBaHUSs1, KUCJIOTHI, COJIH;

* COCTaBJIATH (DOPMYJIIBI BEIIECTB 110 WX HA3BAHUSM;

* ONpPEAENSTh BAJICHTHOCTh WU CTEINEHb OKHUCJICHUS 3JIEMEHTOB B
BEILIECTBAX;

* COCTaBNAATb  (OpMyNbl HEOPraHUYECKUX  COEAUHEHHH M0
BAJICHTHOCTSIM U CTEINEHSM OKHCJIEHHUS 3JIEMEHTOB, a TaKXe 3apsjiam
HMOHOB, YKa3aHHBIM B TaOJUIE pACTBOPUMOCTH KUCJIOT, OCHOBAaHUN U
coJeH;

* OOBSCHATHL 3aKOHOMEPHOCTH HU3MEHEHHS  (UBUYECKUX U
XUMUYECKUX CBOMCTB MPOCTBIX BEHIECTB (METANIOB U HEMETAIIIOB) U
UX BBICIIMX OKCHUJIOB, OOpa30BaHHBIX »JJEMEHTAMU BTOPOr0 H
TPETHETO MEPHUOJIOB;
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* Ha3bIBaTh OOIIME XMMHYECKHUE CBOMCTBA, XapaKTEpHbIE NI TPYMIl
OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3blBaTh OONIME XUMHUYECKHE CBONCTBA, XapaKTepHbIC IS
KaXXJ0T0 U3 KJIAaCCOB HEOPraHUYECKUX BEIIECTB: KUCIOT, OCHOBAHUM,
COJICH;

* IPUBOJUTH MPUMEPHI PEAKIMM, MOATBEPKAAIOIINUX XUMHUYECKHUE
CBOMCTBA

HEOPTraHUYECKHUX BEIIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUU U COJIEH;

* ONPENETATh BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTEIb B
OKHUCJIUTETbHO-BOCCTAHOBUTEBHBIX PEAKIUSIX;

* COCTaBJISATh OKHUCJIHMTEIHbHO-BOCCTAHOBUTEIbHBIA Oananc (s
M3YUYEHHBIX PEAKIIUii) M0 MPEAJIOKEHHBIM CXEMaM PEaKIInii;

* MPOBOAUTH JIAOOPATOPHBIC OMBITHI, TOATBEPKAAIONINE XUMUUECKUE
CBOIMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;
BbINyCKHUK MOJTYYHUT BO3MOKHOCTh HAYYUThCS

* IPaMOTHO OOpaIaThCs C BEIIECTBAMH B TTOBCEIHEBHOM JKU3HU,
*0CO3HaBaTh HEOOXOJIUMOCTh COONIOJICHUS TPaBWI DKOJIOTUYECKHU
0€301acHOT0 MOBEJACHUS B OKPYXKAIOIIEH MPUPOTHOUN Cpeie;
*[IOHMMAaTh CMBICI M HEOOXOJIUMOCTHh COOJIOJICHHS MPEINUCAaHUMH,
npejiaraéMbplX B MHCTPYKIMSAX IO HCHOJIb30BAaHUIO JIEKAPCTB,
CPEACTB OBITOBOM XUMHUH H JIP.;

*HCIOJIB30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH IPHU
BBINIOJIHEHUU HUCCJIEA0BATEIBCKUX MPOEKTOB MO MU3YYEHUIO CBOMCTB,
CIOCOOOB MOJYyYEHHUS U PACIIO3HABAHUS BEIIECTB;

*pa3BUBaTh KOMMYHUKATUBHYIO  KOMIIETEHTHOCTb,  HCIOJIb3YS
CpelcTBa YCTHOM W NHCHbMEHHOM KOMMYHHUKalMM Tpu paboTe ¢
TEKCTaMU YYEOHHMKA U JOTOJIHUTEIBHON JTUTEPATYPO, CIIPABOYHBIMU
Ta0JIUIIaMH, TIPOSIBIISTH TOTOBHOCTh K YBOKCHUIO MHOW TOYKH 3PEHUS
pu 00CYKICHUN PE3YIbTATOB BBHIITOJIHEHHON PaOOTHI;

*00BEKTUBHO OIEHUBATh MH(GOPMAIIMIO O BEIIECTBAX U XUMUYECKUX
npoiieccax, KPUTHYECKA  OTHOCUTBCA K  IICEBJOHAYYHOU
uHbopMaIm, HEJI00pOCOBECTHOM pekiame, Kacarouiencs
WCIIOJIb30BAHUS PA3JIMYHBIX BEILECTB.

*OCO3HABaTh 3HAYEHHUE TECOPETUYECKUX 3HAHUU ISl MPAKTUYECKOU
JNEATENbHOCTH YEJIOBEKA,

*OIMCHIBATh M3yYEHHBIE OOBEKTHl KaK CHUCTEMBI, TPUMEHSSI JOTUKY
CHUCTEMHOI'0 aHAJIU3a;

*[IPUMEHSATh 3HAHUS O 3aKOHOMEPHOCTSAX MNEPUOJAUYECKON CHCTEMBI
XAMHYECKUX DJIEMEHTOB I OOBSICHCHHS W TIPEABUACHHUS CBOWCTB
KOHKPETHBIX BELIECTB;

*pa3BUBaTh MHQPOPMAIMOHHYIO KOMIETEHTHOCTh IOCPEACTBOM
yIiyOJieHUsl 3HaHUN 00 MCTOPUU CTAHOBJICHUS XMMHUYECKOW HayKH,
€€ OCHOBHBIX NOHSATHH, MEPUOJUYECKOrO0 3aKOHA KAaK OJHOrO U3
BAXHEUIIIUX 3aKOHOB TMPHUPOABI, a TaKXke O COBPEMEHHBIX
JOCTHKEHUSIX HAYKU U TEXHUKH.

*COCTAaBJIATh MOJIEKYJSIPHBIE M TIOJHBIE HWOHHBIC YPAaBHEHHUS MO
COKpalIEHHBIM HOHHBIM YPaBHEHUSIM;



v/ IIPUBOIUTH MPUMEPHI PEAKIMii, OATBEPIKIAIONINX CYIICCTBOBAHNE
B3aMMOCBSI3M  MEKJIYy OCHOBHBIMM KJIAaCcCaMM HEOPraHUYECKHX
BEILIECTB;

v/ *[IPOTHO3UPOBATH PE3YIIbTAThI BO3JACHCTBHS Pa3InUHBIX (PaKTOPOB Ha
M3MEHEHHUE CKOPOCTH XMMHUYECKON PEaKLINU;

v/ *[IPOTHO3UPOBATH PE3YIIBTATHI BO3ACHCTBHS Pa3IMUHBIX (PaKTOPOB HA
CMEILEHHE XMMHUYECKOT O PaBHOBECHS.

v/ *[IPOTHO3MPOBATH XMMHYECKHE CBOWCTBA BEIECTB HA OCHOBE HX
COCTaBa U CTPOCHUS;

v/ *[IPOTHO3UPOBATH CIIOCOOHOCTH BEILIECTBA IPOSIBIATH
OKHCIIUTEIbHBIE WM BOCCTAHOBHUTENIBHBIE CBOWCTBA C YYETOM
CTEIEHEW OKUCIIEHUS JIEMEHTOB, BXOJSIINX B €r0 COCTAB,;

v/ *BBISIBIISITH  CYIIECTBOBAHWE TE€HETHYECKONW B3aUMOCBS3H MEKIY
BEILECTBAMU B PAIY: IPOCTOE BEIIECTBO — OKCUJA — THAPOKCUA —
COJIb;

v/ *OpraHW30BBIBaTh,  MPOBOJAWTH  yYCHHYECKHE  TPOEKTHI IO
UCCJIEJOBAaHUIO CBOWCTB BEIIECTB, UMEIOIINX Ba)KHOE MPAKTUYECKOE
3HA4YECHHUE.

2. Conep:kanue yueOHOro npeamMera «XuMus» Ha YPOBHe
OCHOBHOTI'0 00111€eTr0 00pa30BaHMSs

XuMuyeckoe oOpa3oBaHHE B OCHOBHOM IIKOJIE JOKHO OOECIeYUTh
dbopMupoBaHME  XMMHYECKOM  TIpPaMOTHOCTH, HAaBBIKOB  IMPUMEHEHUS
XUMHYECKUX 3HAHUM B KU3HU ISl OOBSICHEHUS, OLIEHKH U MTPOTHO3UPOBAHUS
pa3HOOOpa3HbIX MPUPOJIHBIX, COLUATHLHO-DKOHOMUYECKUX U IKOJIOTUYECKUX
IPOLIECCOB W SIBJICHUW, aJanTalid K YCJOBHUSIM OKpYXKAalOLIEHd Cpelbl U
oOecrieueHnss  O€30MACHOCTH  JKU3HEAEITEILHOCTA. DTO  IO3BOJIET
peanu3oBaTh 3AJI0KEHHYIO B o0pa3oBaTeIbHBIX cTaHJapTax
METAnpeIMETHYIO HANpaBJICHHOCTh B o00yueHun xumuu. OOyyaroiuecs
OBJIQJICIOT HAYYHBIMH METOJAMHU PEUICHUS PAa3JUYHBIX TEOPETUYECKUX U
MPAKTHYECKUX 3aj;ad, YMEHUSIMU dbopmynupoBaTh TUIIOTE3BI,
KOHCTPYHUPOBaTh, MPOBOJUTH HAONIOACHUS, OIICHMBATh W aAHAIU3UPOBATH
MOJIYYCHHBIE PE3YNIbTAaThl, COMOCTABIATh MX C OOBEKTUBHBIMHU PEATUSIMHU
AKU3ZHHU.

VY4eOnbiii mpenMer «XuUMHUA» CHOCOOCTBYET (OPMHUPOBAHUIO Y
oOydJarommxcs yMeHHs O€30MacHO HCIOIb30BaTh yuyeOHOE 00O0pyIOBaHHE,
MPOBOJIUTh  HUCCJIEOBaHUSA, AHAIU3UPOBATH IMOJYYEHHbIE PE3YJIbTaThI,
MPEACTABIATh U HAYYHO apTyMEHTUPOBATH MOJIYYEHHBIE BHIBOJIBI.

N3yuenne mnpenmera «XuMus» B 4YacTH  (HOPMUPOBAHUA Y
00y4JarommXcs HAYIHOTO MUPOBO33PEHUS, OCBOEHUSI OOIIEHAYYHBIX METO/IOB
(mabmrofeHne, W3MEPEHHE, MOJICTUPOBAHNE), OCBOCHHUS MPAKTHYECKOTO
MPUMEHEHUS] HAy4YHBIX 3HAHUW OCHOBAHO HA MEXIPEIAMETHBIX CBA3IX C
npeametamu: «Dusukayn, «l'eorpadus», «buonorus», «MaremaTtuka,
«Okonorusi», «OCHOBBI 0€30MACHOCTH >KM3HEACATEIBHOCTHY, «cTopusy,
«Pycckuit a3p1xk», «Jlureparypa» u np.



2.1. Conepkanue yueOHOro npeamera 8 kiacce (68 yacon)

Beenenue (1 4)
MecTo XUMUHU Cpelu ECTECTBEHHBIX HayK. [IpenMeT xumun.

Tema 1. IlepBonavanbHbie xXuMudeckne noHsaTus (14 yacon)

BemecrBo. Huctele BemecTsa U cMecu. MeToabl pasfeneHuss cMecen

(punbTpoBaHUE, OTCTaUBaHUE, BHITAPUBAHKE, IEPETOHKA).
ATOoMHO-MONEKyIgpHOEe yueHue. 3Hauenue padbor M. B. Jlomonocosa u JIk.
JanbroHa ais popMUPOBaHUS ATOMUCTUYECKOT'O MUPOBO33PEHUS.
XAMHUYECKUA  dJIEMEHT Kak BuJ  aTtoMoB. CHMBOJIBI  DJIEMEHTOB.
PacnpocTpaHeHHOCTH 37IEMEHTOB Ha 3€EMJIE U B KOCMOCE.
Mosiekyna Kak MeJbyaillias yYacTHIla BellecTBa, o0Jajamoomas —ero
XUMUYECKMMHU CBOMCTBaMH. BellecTBa MOJEKYJISIPHOIO U HEMOJEKYJISPHOTO
CTPOEHHMS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, UMEIOIIUX MOJIEKYJSPHOE
cTpoeHue. XuMmuueckue GopmMmynbl. Maccbl aToMOB M Mosiekys. [lonstue 00
OTHOCUTEJIBHOM aTOMHOW M MOJIEKYJsipHOU Macce. [IpocTeie u ciioxHbIE
BelecTBa. MeTtaiuibl M HeMmeTauibl. OpraHnyeckMe M HEOPraHWYeCKue
BEILECTBA.

N3meHeHus1, npoucxodmue ¢ BeniecTBamMu. PU3MYECKHUE SBICHUS U
XUMUYECKHE peakuuu. [Ipu3HakM XUMHUYECKMX peakiui. XUMHUYECKue
IPOLIECCHl B OKPYKAIOIIEM HAac MHpE. 3aKOH COXPAaHEHUS MAacChl BELIECTB.
VYpaBHeHHe XUMUYECKOW peakiuu. OCHOBHBIE THUIIBI XMMUYECKHX PEAKIIUM:
pa3nokeHue, COeIMHEHNE, 3aMelieHre, OOMEH.

JlaGopaTopHbie ONbITHI
3HaKOMCTBO C 00pa3aMu MPOCTHIX U CIOKHBIX BEIIECTB.

Paznenenue cmeceii.

XuMH4YecKue siBeHUs (MIpOKaJIUBAHUE MEIHOW MPOBOJIOKH; B3aMMOICHCTBUE
MeJia ¢ KHCIIOTOM, pa3JoKEeHHE caxapa Py HarpeBaHMM ).

Paznoxenne manaxura.

IIpakTuyeckue padoThl
3HAKOMCTBO € JJAOOPAaTOPHBIM 000PYIOBAHUEM.

[IpaBuna 6e3omacHOCTH TP pabOTE B XUMUUYECKOH J1aO0OpaTOPHH.
OuucTka 3arpsi3HEHHO TOBAPEHHOM COJIH.

JleMOHCTPpAMOHHBbIE ONBITHI

['openne marnus.

I'openue cnupra.

OneIThI, NOATBEPKAAIOIINE 3aKOH COXPAHEHUSI MACChI BEIIECTB.

PacueTHbie 3anaum.

Brruncnenrne oTHOCUTETBHON MOJICKYJISIPHOM MacChl BelIecTBa 1Mo hopmyJie.

Beluncnenne MacCoOBOM IO JIEMEHTA B XMMUYECKOM COCINHEHHH.
IIpoekTHO-HCC/IE0BATEIBCKASA AeATEABHOCTD 110 TeMe «JcTopus

OTKPBITHS JIIEMEHTA

Tema 2. Kucsiopoa. Bogopoa. Boxa. Pacreopsi (20 yacos)



Kucnopon — pacnpocTpaHeHHOCTb B TMpUpoOjE, (PUIHYUECKUE U
XUMUYECKUE CBOMCTBA, MOJYYCHUE B JA0O0OPATOPUU U IPUMEHECHHUE.
Okcuapl METAIOB U HEMETAJLJIOB.
BanentHocTs. CocTaBnenue GopMyii o BaJ€HTHOCTH.
Bo3nyx — cmech raszoB. Beimenenue kuciopona w3z Bosayxa. llonstue o0
WHEPTHBIX ra3ax.
I'opeHune cnoxHBIX BEMIECTB B Kucaopoae. CTpoeHHUE IIaMEHH, TEMIIEPATypa
BocmuiameHeHus. Ilnasma. Tymenue noxkapoB. OrHeTymuTenb. MeaneHHoe
OKHCJIEHUE.
Bogopon — pacnpocTpaHeHHOCT, B HpHUpoAe, (u3nyeckue u
XUMUYECKHE CBOMCTBA, MOJYYCHUE B TAOOPATOPUU U TPUMEHEHHE.
Kucnorst u conu. CocraBinenue ¢opmyn coneil. Conu, ucCnosib3yeMble B
OBITY.
Bona — ¢usnueckue cBoiictBa. llosydeHue IUCTUIITMPOBAHHOW BOJIBI.
Kpyrosopot Boasl B mpuponae. PactBopbl. PacTBOpUMOCTh BEIIECTB B BOJIE.
3aBUCUMOCTh PACTBOPUMOCTH OT TEMIIEPATYpbl U J1aBieHUs. MaccoBas 1075
pacTBOpeHHOro Beuniecrsa. Kpucrauioruaparsl. XHMHYECKHME CBOWCTBA
BOJbl. [lonmydyeHue KUCIOT TpU B3aUMOJCHCTBUU OKCHIOB HEMETAIJIOB C
Bos1oM. [Tonsitue 06 ocHoBanusax. [lomydyeHue mienoveit npu B3auMoAeHCTBUU
C BOJIOM aKTMBHBIX METAJUIOB WJIM UX OKCUJIOB. IIpencTaBieHue o KUCIOTHO-
OCHOBHBIX MHJIUKATOpAX.
JlaGopaTopHbIie ONbITHI
[lonyuyeHnne  KuciopoJa TpPU  PaA3JIOKEHHUH  KHCIOPOJACOIEPHKAIIUX
COeIMHEHUMH.
Jleruaparamusi METHOTO KyIopoca.
PactBopuMoOCTh TBEpIBIX BEIIECTB B BOJE M €€ 3aBUCUMOCTb OT
TEMIIEPATYPBHI.
Pacno3naBanue pacTBOpPOB KUCIOT U OCHOBAHUM € MOMOUIBIO HHANKATOPOB.
IIpakTuyeckue padoThl
[TonyueHune KuciopoAa pas3loKEHHEM II€pMaHraHata Kajlusl M H3y4YCHHE
CBOMCTB KUCJIOPOAA.
[Tony4yeHnue BOIOpOJa U U3yYEHHUE €TI0 CBOMCTB.
[IpuroroBiienne pacTtBopa C 3aJaHHOM MAacCCOBOM JOJIEH PAaCTBOPEHHOTO
BEILIECTBA.
JleMOHCTPAIMOHHBIE OIBITHI
I'openue cepsl, hocdopa u xenesa B KUCTOPOJIE.
[Ipuemsl TymieHus IaMeHH.
[Tonyyenue Bonoposa B anmnapare Kunmna, ropeHue BoIopoJa Ha BO3IyXe€.
BoccraHnoBiienne okcuaa MeTtamia BOOJOPOIOM.
B3peiB rpemyuero rasa.
BanmopetictBue okcuna gocdopa (V) ¢ Boaoi.
ITeperonka BOJBL.
3aBUCUMOCTh  PAacTBOPUMOCTH COJIM  OT TEMIEpaTypsl. BeimaneHue
KPUCTAJIJIOB MPHU OXJIAKJCHUM HACBIIIEHHOTO pacTBOpa (HUTpaTa Kamus,
AJTIOMOKAQJIMEBBIX KBACIIOB, MOJIM/Ia CBUHIIA).
B3aumoneiictBrue HaTpus ¢ BOJOM.
lNamenne uzBectu



IIpoekTHO-HCCIEA0BATEILCKASL  AEATEJNBHOCTh 10 TeMe «OJTa
YAUBUTEIbHAS BOJA)»

Tema 3. OcHOBHbBIE KJIACCHI HEOPTAaHUYECKUX coeqrnHeHui (16 yacoB)

Oxkcuapl, kinaccudukaiusi, B3aUMOJCHUCTBUE C BOJOW, KUCIOTAaMHU U
uenoyaMu. BzauMoieiicTBre MeX1y KUCIOTHBIMUA U OCHOBHBIMH OKCHJIAMU.

Kucnoret — knaccudukanus, B3aUMOJEHCTBHE C  METalIaMH,
OCHOBHBIMM OKCHJAMH, OCHOBAaHUSIMHU U coyisiMu. llonstue o psge
HaNpPsHKEHUW METaJII0B.

OcHoBanusi — kjaccuukanusi, B3aUMOJEHUCTBUE IlENIOYEd C
KUCJIOTHBIMU OKCHUJIAMU, KUCIIOTaMH U COsIMU. Pa3nioxkeHne HepacTBOPUMBIX
B BOJI€ OCHOBAHMI ITPU HArPEBaHUH.

AM@oTepHbIC OKCUJIBI U TUIPOKCHUJIBI.

Peakuus Heirtpanuzanuu. KucioTHO-OCHOBHBIE HHAUKATOPHI.

Comu — peakuyM C KHUCJIOTaMHU, IIEJIOYaMU U JAPYTUMH COJISIMH.

[ToHsITHE O KMCIBIX U OCHOBHBIX COJISIX.

YcnoBus, py KOTOPBIX peakius 0OMeHa MPOTEeKaeT 10 KOHIIA.

['eHetndeckass CBsSI3b MEXIY OCHOBHBIMM KJlacCaMU HEOPraHUYECKHUX
COEIMHEHUMH.

JlaGopaTopHbIie ONbITHI

XHWMHUYECKHE CBOMCTBA OCHOBHBIX U KHCIIOTHBIX OKCUIOB.

YcnoBust HEOOPATUMOTO MPOTEKAHUS PEAKIMi OOMeHa.

XHUMUYECKHE CBOMCTBA KUCIOT U OCHOBAHUU.

[TonyyeHne ocalkoB HEPACTBOPUMBIX THIPOKCUJIOB U U3YUYEHHE UX CBOMCTB.
[Tonyyenue ampOTepHOTO THIPOKCHUIA U U3YUEHHUE €TO CBOMCTB.
Hetitpanuzarus meaoun KUCI0TOW B IPUCYTCTBUN (peHondTanenHa.

IIpakTuyeckue padoThl
I'eneTnyeckass CBSI3b MEXKAY OCHOBHBIMU KJACCAMU HEOPraHUYECKHUX
COEIMHEHUH (BBIMTOJIHEHUE LEMOYKH XUMHUYECKUX MTPEBPALLICHUN ).

JleMOHCTPpALIMOHHBbIE ONBITHI
3HaKOMCTBO € 00pa3liaMu OKCUJIOB.

XHUMHYECKHE CBOMCTBA PACTBOPOB KHCIOT, COJed M 1ienouden. Peaknus
HEUTpAIU3ALUN.

OcaxaeHue U pacCTBOPEHUE OCAJIKOB COJIE U HEPACTBOPUMBIX TMAPOKCUIOB.
IIpoekTHO-HCCIEA0BATEIBCKASA AeATEJIbHOCTD 110 TeMe «Kucibie Ha BKyc»

Tema 4. Ilepuoguuecknii 3axkon I.. Menneneea. CTpoenue aroma.
Xumnueckasi cBi3b. CTpOeHHE BelIeCTB B TBEPAOM, KHIKOM H
razooopasnom cocrostnusix (16 yacon)

IlepBBIe MOMBITKH KIACCH(PUKAIMNA XUMHUYCCKUX DJIEMEHTOB. [Py
3JIEMEHTOB CO CXOJHBIMH CBOWCTBaMM. llepuonuyeckuii 3akOH H
nepuoanueckass cucrema anemeHroB .M. Menneneea. Ctpykrypa
MEPUOIUYECKON CHCTEMBl XHMHYECKMX DJJIEMEHTOB: Majible W OOJbIIne
MEePUOAbI, TPYIIbI ¥ MOATPYIIIHI.



Hayuneii nmogsur Menpaeneesa. Ilpenckazanue CBOMCTB €II€ HE OTKPBITBIX
DJIEMEHTOB.

IInanerapHas Mozesb CTpOEHUS aToMa. ATOMHOE s11po. M30TonEI.
SAnepuble peakuuu. lIponcxoxneHue XUMHUYECKUX JJI€MEHTOB. CuHTE3
HMCKYCCTBEHHBIX PAJUOHYKJIMJOB U UX IPUMEHECHHUE.

ITopsAAKOBBIN HOMEP XMMHUYECKOI0 3JIEMEHTAa — 3apsil A1pa ero aroma.
CoBpemennast (opmynupoBka Ilepuoauueckoro 3akona. Pacmpenenenue
AIIEKTPOHOB B AJIEKTPOHHBIX CJIOAX aTOMOB XMMHYECKUX 3JE€MEHTOB 1-3-ro
MEPUOJIOB. XapaKTEPUCTUKA XUMHUYECKUX 3J1eMeHTOB Ne 1-20 Ha ocHOBaHUHU
UX MOJIOKEHUS B IEPUOIUYECKON CUCTEME U CTPOEHUS AaTOMOB.

Mertamnibl 17} HEMETAJLIIBI B [lepnoanueckoit CUCTEME
DIEeKTPOOTPULATEIBHOCTb.

KoBanenTtHas cBsi3b. Mexanusm o0pa3oBaHus, MOISIPHAS] M HETIOJSIpHAS
CBA3b. HampaBlIeHHOCTP M HACBIIIEHHOCTh KOBAJIEHTHOW cBs3u. CBOKCTBa
KOBQJIEHTHBIX COEJIUHEHUMN.

HNonHas cBs3p. KoopanHaumoHHOE YHUCIIO.

MeXMONEKYIAPHOE B3aUMOIEICTBHE.

Crtpoenne TBepAbIx BemiecTB. Kpucraminueckue u aMopdHBIE BeEIIECTBA.
ATOMHBIE U MOJIEKYJISIPHBIE KPUCTAJUIbl. FIOHHBIE KPUCTAJIIIBI.

Kunkoctu. /laBmenue napa.

Kunkue KprucTauibl.

I'a3bl. YpaBHEHUE COCTOSHUS UICAIBHOTO rasa.

JleMOHCTPAIHOHHBIE OIIBITHI
[Toka3 06pa31oB 1IETOUYHBIX METAJUIOB U TaJIOTEHOB.

[lonyyeHne OKCHIIOB HEKOTOPBIX 3JIEMEHTOB 3-TO IEpUOAA W3 MPOCTHIX
BEILIECTB, PACTBOPEHUE UX B BOJE U UCIIBITAHUE PACTBOPOB UHAUKATOPAMHU.
Bosronka nona.

OO0pas1pl HOHHBIX U KOBAJCHTHBIX COCTMHEHHI.

Mojenu KpuCTaINIMYECKUX PEIIETOK KOBAJIEHTHBIX U HOHHBIX COCTUHECHUM.
CornocTaBiieHHe JIETYYECTH PA3INYHBIX )KUAKOCTEN U TBEPABIX TEI.
CknKeHue CEPHHUCTOTO T'a3a UM 3HAKOMCTBO € 00pa3IioM CXKMKEHHOTO rasa.

JlabopaTopHbie padoThI
3HaKOMCTBO € 00pa3llaMu METauIOB U HEMETAJIOB.
3HaAKOMCTBO CO CBOMCTBAMHU KOBAJIEHTHBIX U MOHHBIX COEAUHEHU

2.2. Coagepxanue yueOHOro npeamera 9 kiacc (68 yacon)
Tema 5. KosinuecTBeHHbIE OTHOIIeHHSI B XuMuu. (10 yacoB)

PacueTtsr mo xumudeckum (opMmyiaM — HaXOXKJICHHE MACCOBOW JIOJIH
AJIIEMEHTa B coequHEHUHU. BriBonm hopmynbl coenuueHus. Monb — eauHUIA
KOJINYECTBA BEUIECTBA.

Pacuetsl o ypaBHeHUsIM peakiuid. 3agauu Ha "U30BITOK-HEOCTATOK" .

Brixon xumnueckoi peakuuu. OnpeneneHne BbIX0a.

3akoH ABoraapo. Mousipablii 00beM H€aIbHOTO ra3a. AOCOMOTHAS U
OTHOCHUTEJIbHAS INIOTHOCTH T'a30B.

PacuerHble 3a1a4u



Boluncnenue mMaccoBOM JOJIM XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUU
o XUMHUYeCcKoH hopmyiie.

Brruncnenvne macchl WM KOJMYECTBA BEIIECTBA IO M3BECTHOM Macce
WJIM KOJIMYECTBY BEMIECTBA OJHOTO U3 PEAr€HTOB WM MPOAYKTOB.

Boluncnenre 0o XMMHYECKHX YPaBHEHHUSIM MAacChl OJHOTO U3
MPOAYKTOB PpPEAKIHM IO MAacC€ MCXOJHOIO BEIIECTBA, COJIEPHKALIETO
OIPEIIECIIEHHYIO JOI0 IPUMECEM.

Brluncnenve mo XuMUYECKUM ypaBHEHUSIM 00beMa ra3a Mo U3BECTHOU
Macce, KOJMYECTBY BeEIIECTBA WM OOBEMY OJHOIO W3 PEreHTOB WIH
MPOIYKTOB.

PacueTbl 00beMHBIX OTHOIIICHUH Ta30B B PEAKIIUSIX.

JleMOHCTPAIMOHHBbIE ONBITHI

[Toka3 HEKOTOPBIX COCTUHEHUI KOJTMYECTBOM BellecTBa 1 MOJIb.

JleMoHCTpalus MOJISIPHOTO 00beMa MI€aIbHOTO Ta3a.

Tema 6. Xumnueckas peakuus (17 yacos)

Teopust  dIEKTPOTUTUYECKOW  JUCCONMAIMU.  DJIGKTPOJIUTHI U
HEAJIEKTPOJIUTHL. JlMucconmarusi KUCIOT, coieil U ocHoBaHui. CuibHBIE U
cnabwie anekTpoauThl. Crenenp aucconuanuu. Mon runpokconus. JJoHopHo-
aKIENTOPHBIA MeXaHU3M oOpa3oBaHUs KOBaJIGHTHOW CBsI3W. Peakiuu
MOHHOT'O 0OMEHa M YCJIOBHS UX npotekanud. ['uaponus comnei.

OKHUCIHUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CTeneHb OKHCICHHUS.
IIponecchl  okucaeHus-BoccTaHOBI€HUA.  CoOCTaBI€HUE  BJIEKTPOHHOTO
Oananca. TunuyHbIE OKHCIMTETUM W BOCCTaHOBUTENW. [IpuHUMI IeWcTBUS
XUMUYECKUX HCTOUHUKOB TOKA. DJIEKTPOJIN3.

TemnoBoit »ddexkr xumuuyeckoi peaknuu. CKOPOCTh XUMHUYECKHX
peakiuii. 3aBUCUMOCTb CKOPOCTH OT KOHIIEHTPAllUU pPearupyrolnX BEUECTB,
TEMIIEpaTyphl U IaBieHus. Katain3aTopsl.

JlaGopaTopHblie ONBITHI
[IpoBenenue peakiuii 0OMeHa B pacTBOpax 3JIEKTPOIHUTOB.
Ornpenenenue KUCIOTHOCTU CPEbl pACTBOPOB PA3IUYHBIX COJICH.
KauecTBeHHbIE peakliy HAa KATHOHBI U aHUOHBI.

IIpakTHyeckue padoTbl
OKCIEpUMEHTAIBHOE pElIeHHEe 3ajJa4 Mo TeMe "DJIeKTpOoJUTHYECKas
nucconanusa".

JleMOHCTPAIMOHHBbIE ONBITHI
DNEeKTPONPOBOAHOCTH BOABI U BOJIHBIX PACTBOPOB PA3IMUYHBIX COEAUHEHUN.
Pa3znoxxenue nuxpomara aMMOHHSL.
PaznosxeHnne Bobl 3EKTPUUECKUM TOKOM.
DK30TepMUUYECKHUE U HIHAOTEPMUUYECKHUE PEAKIUU.
3aBUCHMOCTh CKOPOCTHM PACTBOPEHHUS MeETajula B COJSHOM KHCIOTE OT
MIPUPOJIbI METajIa, TIOMAU MTOBEPXHOCTH, KOHIIEHTPALIUA U TEMIIEPATYypPHI.

Tema 7. Xumus HeMeTaLJI0B (25 yacoB)



lanorensl — snemeHTsl nMaBHOW mnoArpynnsl VII rpynmel. OOmas
XapakTepUCTUKa  MOATpynmbl.  Bo3MOXHBIE ~ CTENEHU  OKHUCIICHUS.
Ocob6ennoctu (propa. Xiiop — pacnpoCTPaHEHHOCTb B MPUPOJE, MOTYUYEHUE,
dbu3nuueckue W XMMHUYECKHE CBOMCTBA, MPUMEHEHHE. XJIOPOBOIOPOI.
Consnas kucnora. Kucnopoaconepxamue KucioTsl Xjopa. bepronerosa
coisib. bpom. Moxa. KauecTBeHHas peakuus Ha TAJIOT€HU -UOHBI.

[Toarpynmna xuciopoaa. OOmas xapakTepucTuka noarpynimsl. [lonstue
00 amnorponuu. O30H — amwioTponHas MoauduKauug Kuciaopoaa. Ero
MOJIyYeHHE, OKHCIUTEIbHbIE CBOWcCTBA W  mnpuMmeHeHue. lIpobGiema
coxpaHeHust 030HOBOro cios. [lepokcun Bogopoa.

Cepa — HaxoxaeHHWE B TMPUPOJE, aALIOTponus, (QU3NYECKUe u
xumuueckue cpoiictBa. CepoBonopona. Cynbdunsl. CepHuctsiii ra3z. Okcua
cepsl (VI) (cepHslif aHruapua) U cepHast Kuciaora. OKUCIUTENbHBIE CBOMCTRA
KOHIICHTPUPOBAHHOU CepHOM KuUCIOTHI. [lonydeHne u mpuMeHeHue CepHOMU
KHUCIIOTHI (0€3 TEXHOJOTHUYECKON CXEMBI).

[Toarpynma azorta. OOmias XapakTepUCTHKA MOATPYNMbL. A30T —
HaX0XJCHHE B MPHUPOJE, BAJICHTHHIE BO3MOKHOCTH aTroma a3oTa. A30T Kak
npoctoe BemiecTBO. DU3MYECKHE W XUMHYECKHE CBOMCTBA, MOJyYCHUE,
npuMmeHenue. [Ipodrema cBs3pIBaHUsI aTMOC(HEPHOTO a30Ta.

AMmuak. CTpoeHHe MOJICKYJIbl, (PU3NYECKUE U XUMHUYECKUE CBONCTBA,
nosiydyeHue (0e3 TEXHOJOTHYeCKOoW cxembl) W mnpumeHeHue. [loHsTtwe o
BOAOpPOAHOU cBsA3U. CoIM aMMOHHUSL.

Oxkcunpl a3zota. A3oTHas kuciorta. llomyuenue, Qusnyeckue W
XUMHUYECKHE CBOWMCTBA, peakuusa ¢ meTawiamu. [lomyueHune um mpuMeHeHue
a3oTHoM kucioTel. Hutpatel. Kpyrosopor azora.

®docdop. ITlomumopdusm docdopa. IlomydyeHue u mHpUMEHEHHUE
kpacHoro ¢docdopa. Oxcun dochopa (V) (dbochopusiii anrugpun) u
dbochopHbIC KUCTTOTHI.

MuHepainbHble yI00peHHUs.

[lonrpynma  yrmepoma. OOmas xapakTepucTHKa. YTIEpon —
aJUIOTPOIHbIE MoauduKanuu. AncopOmus. YrapHblii Ta3 — CBOHCTBA H
¢usnonIoruyeckoe IEHCTBME HAa OpPraHW3M. YTIEKHUCIBIA Ta3, YrojbHas
Kkucinota u ee comu. KpyrosopoT yriepona. IlapaukoBsiii 3¢ ekt u ero
MOCJIEICTBUSL.

Kpemnuii. Oxcun xpemuus (IV), kpemHueBass KUCIOTa U CUIUKATHI.
[lonynpoBOJHUKOBBIE MaTepHAIbl — OCHOBA COBPEMEHHOW JJIEKTPOHUKH.
Komnougnsie pactBopsl. Ctekio. Kepamuka. [leMeHT 1 GeTOH.

JlabGopaTopHbIe ONbITHI
N3ydeHne CBOMCTB CONSTHOW KUCIIOTHI.
3HaKOMCTBO C OTOEIMBAIOIIUMU CPEJCTBAMMU.

[Topsimok BBITECHEHUS! OJJHOTO TAJIOr€Ha JPYTUM U3 pacTBOPOB rajJOTr€HHU/IOB.
3HaKOMCTBO ¢ 00pa3IamMu Cepbl U CyIb(UI0B METAIIIOB.

KauecTBeHHast peakiys Ha CEPHYIO KUCIOTY U €€ COJIU.

Pacno3naBanue cynb(puTOB.

Paznoxenune xmopuaa aMMOHHSL.

CaoiicTBa 0pTOPOCHOPHOI KUCTOTHI U €€ COJIEH.

3HaKOMCTBO ¢ 00pa3liaMu MUHEPAJIbHBIX YJI00pEHUH.



O3HakoMJIeHHE CO CBOMCTBaMHM KapOOHaTOB MW  TUAPOKapOOHATOB.
KauecTBeHHas peakuus Ha KapOOHAT-MOH.
CBolCTBa KPEMHUEBOU KUCJIOTHI U PACTBOPOB CUIIMKATOB.
O3HakomIIeHHE ¢ 00pa3laMu IPUPOIHBIX CHIIMKATOB.
IIpakTyeckue padoThI
[TonyuyeHne XI0pOBOAOPOJA U PACTBOPEHUE €TO B BOJIE.
[lonyueHne amMuaka u pacCTBOPEHHUE €r0 B BOJE.
[Tonyuenue okcuaa yriepoaa (IV) u usydenue ero cBoiictB. PacriozHaBanue
KapOOHATOB.
JleMOHCTPALMOHHBbIE ONBITHI
[Tomyuenue xymopa U U3y4eHUE CBOMCTB XJIOPHOM BOJIBI.
KauecTBeHHas peakuys Ha ralor€HU-UOHBI.
OxkucnuTeNnbHbIE CBOMCTBA OEPTOJIETOBOM COJIH.
Peakuus coenMHEHUs Cephl U Kelesa.
JlelicTBME KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI HA ME/Ib U Caxapo3y
OOyrnuBaHue JIYYMHKHA KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTOA.
I'openue cepoBogopoa.
ITonyueHue u CBOMCTBA O30HA.
ITonyuenue cepuucToro raza. KauecTBeHHast peakiysi Ha CEpHUCTBIN Tas.
PactBopenune ammuaka B Bojie. AMMUAYHBIN (DOHTaH.
[lonyueHne amMMmaka M3 XJOpHJAa aMMOHHS M €ro B3aUMOJIEHCTBHE C
XJIOPOBOJIOPOJOM.
B3anmopelictBue Menu ¢ pa30aBJICHHOM M KOHIIEHTPUPOBAHHOW a30THOMU
KHUCJIOTOM.
Oxucnenne okcuaa azora (II) no oxkcuaa azora (IV).
[IpeBpamienue kpacHoro dochopa B Oenbiii. Ceuenue 6enoro ¢ocdopa B
TEMHOTE.
B3aunmopeticteue hochopHoro anruapuga ¢ BOJAOM.
[lornomnieHre akTUBUPOBAHHBIM YIJEM T'a30B U BEIIECTB, PACTBOPEHHBIX B
BOJIE.
3HAKOMCTBO C KPUCTAJUIMYECKUMU pelIeTKamMu rpadura u anMasa.
IIpoekTHO-HCCIEA0BATEIBCKAS AeATEIbHOCTD 110 TeMe «Hemerasnsl B
HallleU )KU3HU»

Tema 8. O0mue cBoiicTBa MeTaJLl10B (7 YacoB)

[Tonoxenne meraminoB B [lepuoanmueckoit cucteme. CTpoeHUE aTOMOB
MetaiioB. [lonsitue o Metamnuyecko cBsizu. CnocoObl  MOJMy4eHUs
MetaiioB. llonsitue o Meramnypruu. OOmas XapakTEpUCTUKA CBOICTB
METAJJIOB Ha MpHUMEpPE HATpus, KajablUsd, aJlIOMUHHUS U Keneza. Psn
HaIpsHKeHU MeTallioB. BeITeCHEHHE OJHOro MeTajia APYruM U3 pacTBOpa
comu. CmnaBel (CTaslb, YYTyH, JIOPAIIOMUHHI). 3HAUYEHHE METAJIOB B
HapOJIHOM X03siicTBE. [IoHsATHE O KOPPO3UH.

JlabGopaTopHbIie ONbITHI
3HaKOMCTBO ¢ 00pa3liaMu METaJJIOB U CIUIaBOB (paboTa ¢ KOJIIEKIUSIMU)
PacTBOopeHue xenes3a u HUHKA B COJISTHOM KUCIIOTE.

BoiTecHeHue 01HOTO MeTasuia IPYTUM U3 pacTBOpa COJIH.



JleMOHCTpallMOHHBIE ONBITHI

B3aumonencTBrue HaTpus U KaJIbLKS C BOJOM.
Boccranosnenue oxcuna xenesa (I11I) anromunnem.
"CarypHoBO JepeBo" (B3auMMOJEWCTBHE LIMHKAa C pacTBOPOM HUTpaTa
CBHHIIA).
Koppo3sus xkenesa.

IIpoekTHO-UCCIEI0BaTEIBCKAS AeATEIBHOCTD 110 TeMe «MeTasl B
HCKYCCTBE»

Tema 9. O0001eHHEe CBeleHUI 00 3J1eMEHTAX U HEOPTAHUYECKHX
BelecTBax (2 yaca)

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB U MPOCTHIX BEIIECTB
B NEpHOJax U rpymnmnax (riaaBHeIX noArpynnax) [lepuoanyeckoit cuctemsl

3aKOHOMEPHOCTH HW3MEHEHHsSI CBOWCTB COEOUHEHHUM DIJIEMEHTOB
(OKCHIOB, TUJPOKCHUIOB, JIETYYHX BOJOPOJHBIX COCIMHEHUI) B Mepuoaax M
rpynnax (rinaBHbIX noarpymnmnax) Ilepuoandeckoit cuctembl

Tema 10. OcHoBBI Oprannyeckoii xumuu (4 yaca)

MHoroo0pa3ue opraHu4eCcKuX BEIIECTB U UX KilacCUuUKaIus.
YrieBogopoabl U UX MpaKTUYeCKoe 3HaueHue. [IpupoaHbie HCTOUHUKH
YTJIEBOAOPOJOB. Buabl  yrieBoJOpOAHOTO TOIUIMBA W HKOJOTHYECKHUE
MOCJIEJCTBUS €T0 UCIOIb30BAHMS.
OTWIOBBII  COUPT W YKCYCHas  KHUCJIOTa  Kak  HPUMEPHI
KUCJIOPOJCOAEPKAIIUX OPTaHUUECKUX COCTUHEHUM.
[TonssTue o Ouoxumuu. JKupbel. VYrieBoasl (TVIFOKO3a, Kpaxmal,
1EeJUTI0J103a). benku.
JlaGopaTopHblie padoThI
3HaKOMCTBO ¢ He(PThIO, KAMEHHBIM yTJIEM U MPOJYKTaMHU UX MepepadOTKH
(paboTa ¢ KOJUICKIHSIMU).
XUMHYECKUE CBOMCTBA YKCYCHOU KUCJIOTHI.
Ornpenenenue Kpaxmasua B IPOAYKTaX MUTAHUA.
JleMOHCTPAIHOHHBIE OIBITHI
dU3nYEeCKUEe U XMMHUYECKHE CBOMCTBA T'€KCaHa.
[Tomyuenue u CBOMCTBA ATHIICHA.

3. TemaTnuyeckoe IJIAHUPOBAHME € YKA3aHHEM KOJIUYeCTBA YaCOB,
OTBOJAUMBIX /IJISl OCBOEHUSI KAXK/I0#l TeMbI

8 kinace
Ne | Tema ypoka Conep:xxkanue KouunvectBo
4acoB
Tema 1. IlepBoHayajibHbIe XMMHYECKHE NIOHATHS 14 yacos
1 | Ilpeamer becena xuMun Kak 4acTH €CTECTBO3HAHMS, 1

XUMHUH. 3HAKOMCTBO C YCJIOBHBIMHU 0003HAYCHHUSIMU U




Bemectna.
BBoanbrit
UHCTPYKTaX
10 OXpaHe
Tpyla Ha
pabouem
MECTE U
TEXHUKE
0e30IMacHOCTH

CTpyKTypoi yueOHuka. OpoHTanbHas pabora ¢
KiaccoM. BemectBo. Paznnune Mexay BEecTBOM U
TEJI0M

IIpakTruecka
s pabota Ne 1
3HAKOMCTBO C
1abopaTOpHBI
M
o0opy10BaHU
eM

[TpaBuia paboThI B IIKOJIBHOH JIaOOpaTOpUU.
JIaboparopHas nocyna u odbopynosanue. [Ipasuia
0e30macHOCTU MpH paboTe B J1abopaTopuu

Yuctole
BCIIIECTBA U
CMECH.
Paznenenue
cMmecen

Uucrtele BeniecTBa U cMecu. [IpuMepsl JKUIKUX,
TBEPJbIX, Ta3000pa3HbIX cMeceil. CBOMCTBA YHCTHIX
BEIIECTB U cMecer. MeTo bl pa3felieHus: CMecen
(unbTpOBaHUE, OTCTAaMBAHKE, BHITIAPUBAHKE)

dusznueckue
"
XUMHYECKHE
SIBIICHUS.
ATOMEI.
XHUMHYECKHE
DJIEMEHTBI

dusnyeckue U Xumuueckue saBjaeHus. CUMBOJIBI
XUMHYCCKHUX JJICMCHTOB

ATOMHO-
MOJICKYJISIpHA
ST TEOPHSI.
3aKoH
IIOCTOSIHCTBA
cocTaBa
BCIIIECTB

ATOMHO-MOJNEKYISIPHOE YUEHHE. 3aKOH MOCTOSHCTBA
coctaBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTAB
BEIECTBA

Kiraccudukarg
WSl BEIICCTB.
3amura
ITPOCKTOB
«Hcropus
OTKPBITHS
JJIEMEHTAa»

[IpocTeie U ClOXKHBIE BENIECTBA

OTHOCHUTEIILH
as aToOMHast U
MOJIEKYJISIpHA
s1 MacChI

OTtHOcuTenbHasa atroMmHas macca. OTHOCUTEIbHAS
MOJIEKYJIApHas Macca. MaccoBast JoJIsl SJIEMEHTA B
COEIMHEHUN

Haxoxnenue

Macconas J0JIA 3JICMCHTA B COCIMHCHUN




MacCOBOH
JIOJTH
DJIEMEHTOB B
COCTMHECHUU
1o
XUMHUYECKOU

dbopmyne

3aKoH
COXpaHECHUS
MACCBI
BEILIECTB.
YpaBHeHUA
XUMHAYECKUX
peakiuu

3aKOH COXpaHEHUSI MacChl BEIIECTB.

10

CocraBnenue
ypaBHEHUH
XUMHAYECKUX
peakiuin

YpaBHEHUS] XUMUYECKUX PEAKIUN

11

Tunel
XUMHUYECKUX
peakiuin

Peakmuu coemuHeHus, pa3ioKeHUs, 3aMEIICHHS 1
oOMeHa

12

[IpakTuecka
st paboTa Ne 2
Ouuctka
3arpsAA3HCHHOU
ITOBapPEHHOMN
COJIH

[TpaBuiia 6e30macHOCTH P paboTe B Ta0OPATOPHH.
Ouncrka BeniecTB GUIBTPOBaHUEM, QUIBTPAT

13

CocraBienue
ypaBHECHUH
XUMHYECKHUX
peakiuin

[ToBTOpEeHue, 0000IIeHNE U 3aKPEIUICHUE 3HAHUH 110
TEMe

14

KonTposnbHas
paborta Ne 1
IIepBonavanp
HbIE
XUMUYECKHE
TTOHSATHUS

KoHnTponb 3HaHuii, yMEHNI, HABBIKOB

Tema 2. Kucaopoa. Bonopon. Boga. PacTeopsl

20 yacoB

15

Kucnopon.
[Tonyuenue
KHCJIOPOJIa B
nabopatopuu

Kucnopon. [lonyuenue kucnoposa B 1abopatopuu

1

16

XUMHUUYECKUE
CBOICTBA
KHUCJIOpOJa

Baxxuelmne XuMru4eCKre CBOMCTBA KUCIIOPOIa

17

[IpakTnuecka
s pabota Ne 3

Mertop cOopa raza BRITECHEHUEM BO3/yXa, Tpobda Ha
KUCJIOPOJ Tieronien nyuynHkon. [IpaBumna




[Tomyuenue u

0e3omacHOCTU MpHU paboTe B J1abopaTopuu

CBOMCTBA
KHCJIOpOJIa
18 | BanenTtHocTbh. | Onpeenenye BAJIEHTHOCTH MO CTPYKTYPHOUH
Onpenenenue | popmyse COeAMHEHUS KaK YACIO OJIMHAPHBIX CBA3EH
BaJIEHTHOCTH
pJIEMEHTA B
OKCHJIC
19 | CocraBnenue | Cocrapienue GopmMyll OKCHIOB MO BaJICHTHOCTH
dbopmyn o
BAJIEHTHOCTHU
20 | Bo3ayx. ['openue, Me1JICHHOE OKUCIICHUE
I'openue
BEIIECTB Ha
BO3JIyXE
21 | Boxopon. Bonopon. [Tonyuenue Bogopoaa B tabopaTopun
[Tonyuenue
BOJOpO/A B
nabopaTopuun
22 | Xumnueckue | CpaBHEHHE CBOMCTB BOJOPOJia U KMUCIOPOaa
U Gpu3nyuecKue
CBOMCTBA
BOZIOpOJA
23 | [lpumenenue | Baxneitmue o6iacTy mpUMEHEHHUS BOJIOPOIA U
BOJOpO/IA. METOBI €T0 TOJIYYSHHUS U3 IPUPOTHOTO CHIPhS
[Tomyuenue
BOJOpO/A B
TPOMBIIIJICHH
OCTH
24 | Kuciaortsl Kucnora, kucinopoacoaepkamiyie u 0€CKUCIOPOTHBIC
KHUCJIOTBI, HHJINKATOPBI
25 | Comn Counu Kak KJIacC HEOPraHUYECKHUX BEIIECTB
26 | Comn Comnu Kak KJ1acC HEOPraHUYECKUX BEIIECTB
27 | Kucimorusie KucnotHbiil OKCHT WK aHTUAPHUT
OKCH/IBI
28 | Boma JluctrimupoBaHHas BOJia, eperoHka
29 | PactBOpBLI. PactBOp, pacTBOPUMOCTb, pACTBOPUMEIE,
PactBoprMoOcC | ManopacTBOpHMMEBIEC U HEPACTBOPHUMBIC BEIIIECTBA,
Th BEIIECTB B | TAOJIMIIa paCTBOPUMOCTH, HACHIIIICHHBIN 1
BOJE HEHACBIIICHHBIN PacTBOP
30 | Konmentpamu | KonmenTpanust pactBopoB. MaccoBast 10J1s
sl paCTBOPOB. | PACTBOPEHHOT'O BEIIECTBA
Macconas
JLOJIS

PacTBOPEHHOT




O BCIICCTBA

31

IIpakTuuecka
a pabora 4.
IIpurorosieH
ue pacTBopa ¢
3aJaHHOU
MacCOBOH
oJen
PacTBOPEHHOT
0 BEIIEeCTBa

Pa3BuTHE HABBIKOB IO MPUTOTOBICHUIO PACTBOPOB.
[IpaBuiia 6e3omacHOCTH IpU pabOTe B 1a00OpaTOPUU

32

XHUMHUYECKHUE
CBOMCTBa
BOJIBI. 3aIlIuTa
IPOEKTOB
«Jta
YAUBUTEIIbHA
s BOJIa

PeaKI_[I/II/I AKTHUBHBIX MCTAJIJIOB U UX OKCHJO0B C BOI[Oﬁ

33

OcHOBaHUA

H_IGJ'IO‘{I/I N HCPACTBOPHUMBIC B BOAC OCHOBAHUA

34

KontponbHas
pabota Ne 2
Kucnopon,
BOZIOPOJ,
BOJIA

KoHTponb 3HaHWii, yMEHUI, HABBIKOB

Tema 3. OcHOBHBIE KJIACCHI HEOPTAHNYECKUX COeIMHEHUI

16 yacoB

35

PabGora Hazg
OIINOKaMH.
OOmas
XapaKTePUCTH
Ka OKCHJIOB

CBoiicTBa KMCIIOTHBIX U OCHOBHBIX OKCHIOB U
MCTOdaX HUX IMOJIYUCHUA

1

36

Peaxkmus
HEeUTpanu3all
15051

Peakuus HelTpanu3zauu Kak rnporecca B3auMHOTO
YHUUYTOXEHUS KUCIOTHI 1 OCHOBAHUS

37

Peakiun
oOMeHa B
BOJHBIX
pacTBopax

XUMHUUYECKUE CBONMCTBA OCHOBHBIX Y KUCJIOTHBIX
OKCH/IOB.

38

[IpakTnuecka
s pabota 5.
[Tonyuenue
MEIHOTO
Kynopoca

Kpucrannmsanusa Bemecrsa u3 pacrsopa. Ilpasuiia
0e30macHOCTH TP padoTe B IaOOpaTOPUH

39

Kuciaorsr -
0000111EHNE
3HAHUM.

XHUMHYECKHE CBONCTBA M CIIOCOOBI MOTYYEHUS] KUCIOT

40

Kuciaorsr -
0000111EHNE
3HAHUM.

XHUMHYECKHE CBONCTBA M CIIOCOOBI MOJYYSHUS] KUCIOT




3amura
MIPOEKTOB
«Kwncneie Ha
BKYC»

41

OcHoOBaHUA
0000111EHNE
3HAHUU

XVMMHUYECKHE CBOMCTBA U CIIOCOOBI MOJTyUYEHHUS
OCHOBAHUU

42

OcHoOBaHUA
0000111EHNE
3HAHUU

XMMHUYECKHE CBOMCTBA U CIIOCOOBI MOTyUEHHUS
OCHOBAHUU

43

Comnu -
0000111EHNE
3HAHUU

XUMHUYECKHUE CBOMCTBA U CIIOCOOBI MOJTYYCHUS COeit

44

Comnu -
0000111EHNE
3HAHUU

XUMHUYECKHUE CBOMCTBA U CIIOCOOBI MOTYUYECHUS CONei

45

I'eneTnueckas
CBSI3b MEXKIY
pa3IUYHBIMU
KJaccamMu
HEOpPraHuYeCcK
X BEIICCTB

B3aumocBs3b MCIKAY pPa3JIMYHbIMU KJIaCCaMU
HCOPTaHNYCCKUX BCUICCTB, Ba)KHEUIIIHE ImyTHn
BSaI/IMOHpeBpaIIICHI/Iﬁ BCHICCTB PA3JIMYHBIX KJIACCOB

46

I'enetnueckas
CBSI3b MEXK]Y
pa3IMYHBIMU
KJ1accaMu
HEOPraHUYeCK
1X BEIIESCTB

BzanmMocBs3b MCIKAY pa3JINUHbIMU KJIaCCaMU
HCOPTraHNYCCKUX BCUICCTB, Ba)KHEHIIINE IMyTH
B3aI/IMOHp€BpaHl€HI/Iﬁ BCHICCTB PA3JIMYHBIX KJIACCOB

47

Pemenue
3aja4 110 TeEME
"T"eneTnuecka
s CBSI3B"

Pemenne 3amau u ynpaxHeHU

48

[IpakTruecka
g paborta 6.
OKCIEPUMEHT
anbHOE
peuieHue
3a/1a4 1o TeMe
"OCHOBHBIE
KJIacChl
HEOPraHU4ecK
170
coeguHeHNN"

DKCIEpUMEHTAJIbHBIE HABBIKU T10 MTPEBPALICHUIO
BEILECTB pa3HbIX KJIaccoB ApYr B Apyra. [IpaBuina
0e30macHOCTH NP padoTe B Ia0OpaTOPUH

49

Pemenue
3a7a4 10 TEME
"['eHeTHYECKA
s1 CBSI3b"

Pemenne 3anau n ynpaxxkuenuii. [loBropenue,
000011IeHNE U 3aKpeTICHUE 3HaHUH 110 TEME




50 | KontponbHas | KoHTposib 3HaHUH, YMEHMI, HABBIKOB 1
paboTta Ne3
OcHOBHEBIE
KJIACChI
BELIECTB

Tema 4. Ilepuoanyecknii 3axkon I.M. Menneneesa. Ctpoenue aroma. 16 yacoB
Xumnyeckasi cBsizb. CTpoeHe BelieCTB B TBEPAOM, KUIKOM U
ra3o000pa3HoOM COCTOSIHMSIX

51 | Ananus CewmeiicTBa 3JIEMEHTOB CO CXOJHBIMHU CBOMCTBAMU — 1
KOHTPOJIHOM | IIE€JI0YHBIE METAJIIbI, TAJIOT€Hbl, UHEPTHBIE T'a3bl
paboTHI.
[pynmbr
AJIEMEHTOB CO
CXOJHBIMU
CBOMCTBaMH

52 | AMdorepHocT | 'mapokcua, aMmpoTepHble OKCHIIBI U THIPOKCHUIBI, 1
b aM(OTEPHOCTh

53 | [lepuoanueck | CTpyKTypa NEPUOIUIECKON CHCTEMBI XUMUYECKUX 1
Uil 3aKOH U AJIEMEHTOB: MaJIble U OOJIBIIIUE TIEPUOIbI, TPYTIILI U
NEPUOJNYECK | MOATPYIIITHI
ast cuctema
AJIEMEHTOB
J.N.
Menneneena

94 | Xapakrepuct | Hayunsrii nonsur Menzaeneesa. [Ipenckazanue 1
MK 3JIEMEHTA | CBOMCTB €€ HE OTKPBITHIX AIIEMEHTOB
0 €To
MOJIOKEHUIO B
[Tepunonnueck
OM cucTeme

95 | Xapakrepuct | Hayunslii nonsur Mengeneesa. [Ipenckazanue 1
MKa 3JIEMEHTa | CBOMCTB €I1l€ HE OTKPBITHIX 3JIEMEHTOB
10 €ro
IIOJIOXKEHUIO B
[Tepunonnueck
Ol cucremMe

56 | Ctpoenue Atomuoe snpo. CoBpeMmeHHast GOPMYITHPOBKA 1
aToma Ileproinyeckoro 3aKoHa

57 | U3oTomsl. SAnepHble peakunn 1
Pagnoaktusn
OCTh

58 | Ctpoenue @opMbl FIEKTPOHHBIX 001aKOB 1
AIEKTPOHHBIX
00oJ104eK
aTOMOB

59 | Ctpoenue Pacnipenenenne 3neKTpOHOB B AJIEKTPOHHBIX CIIOAX 1
AJIIEKTPOHHBIX | aTOMOB XUMHYECKHUX AJIEMEHTOB 1-3-T0 epHoIoB.




000J104Y€eK
aTOMOB

XapakTepucTuka XuMH4YeCKHnX 371eMeHTOB Ne 1-20 Ha
OCHOBAHMU UX IMOJIOKEHHUS B IEPUOIMUECKON CUCTEME
Y CTPOCHHS aTOMOB

60

DIEeKTpOOTpHU
L[aTEJIBbHOCTb.
IToBTOpEHME.
ATOMHO-
MOJIEKYJISIpHA
s TEOpUs

[lepronnueckoe N3MEHEHHE CBOWCTB B MEPHUOAX U
IJIaBHBIX HNOArPYIIax

61

XrUMHYECKast
CBS3b U
SHEPTUs
MOJICKYJIbI.
IToBTOpEHME.
Tunsl
XAMHYECKHUX
peakuin

XUMHYECKas CBSI3b, SHEPTUS XUMUUYECKOU CBA3U

62

KoBanenTtHas
CBSI3b.
DJIEKTPOHHBIE
(dbopMyibI
MOJIEKYII.
[ToBTOpEHwUE.
CocraBneHue
dbopmyn 1o
BaJICHTHOCTH

KoBanenTtHas cBsi3b. DneKTpoHHbIE (POPMYIIBI
MOJIEKYJI

63

[Tonmsapuas u
HEMOoJISIpHAs
CBSI3b.
[ToBTOpEHME.
Konuentpamu
sl pAaCTBOPOB

HanpaBineHHOCTh ¥ HACBIIIEHHOCTh KOBAJIEHTHOM
cBs13u. CBOMCTBA KOBAJIEHTHBIX COSIMHEHNH.

64

Honnas
CBSI3b.
IToBTOpEHME.
Kucnornsie
OKCHJIbI

HNonnas cBsa3p. KoopaunaanmonHoe uncio

65

MeTanandyeck
asi CBSI3b.
IToBTOpEHME.
Peakmum
oOMeHa B
BOJIHBIX
pacTBoOpax

KaTtnon-aTompl, 0000111€CTBIICHHBIC YJICKTPOHBI

66

BanenTtHOCTH
U CTENEHb
OKHUCJIEHUS.

Nonbpl. KaTnoHBI 1 aHUOHBI




IToBTOpEHME.
AmporepHocT
b
Crpoenne Kpucramiueckue u amopgHble BelecTBa. ATOMHBIE 1
TBEPJIbIX Y MOJICKYJISIpHBbIE KpUCTaIbl. IOHHBIE KpUCTAIIIBI
BEIIIECTB
KonrtponbsHas | KoHTpOsb 3HaHUI, YMEHN, HABBIKOB 1
pabota Ne 4
ITepuonnueck
Wi 3aKOH U
CTPOCHHE
aToma
9 kJacc
Ne | Tema ypoka Conep:xanne KoinuecTBo
4acoB
Tema 5. KoinyecTBeHHbIC COOTHOIICHUS B XMMHUH 10 yacoB
1 IToBTOpeHUE | ATOMHO-MOJIEKYJIIpHAsi TEOPHUsl, IEPUOIUUECKUI 1
MIPOMJICHHOT | 3aKOH U CBOKMCTBA BAXKHEUIIIUX KJIACCOB
0 B 8 KJ1acce. | HEOPraHMYECKUX BEILECTB.
Boauniin
MHCTPYKTa)
110 TEXHUKE
6e3omacHoCT
U
2 Mois - KomnnyecTBo BemiecTBa, MOJb — €IMHUIIA KOJIMUECTBA 1
equHULA BEILECTBA
KOJIMYECTBa
BEIECTBA
3 MonspHas MosnsipHas Macca BEeImeCcTBa — 3TO Macca BEIECTBA 1
macca KOJIMYECTBOM OJMH MOJIb, BRIpaKEHHAs! B rpaMMax U
YUCJICHHO paBHAsi OTHOCUTEIIBHOW MOJIEKYJISIPHOMN
Macce
4 Pacuetsl mo | OCHOBHOM 3aKOH CTEXUOMETPUHU (OTHOIICHUE 1
YpaBHEHHSIM | KOJIMYECTB PEArUPYIOLIUX BEIIECTB PABHO
peakiuit OTHOIICHUIO COOTBETCTBYIOMHNX KOA((PHUIIHEHTOB B
yYpaBHEHUH PEAKIUHN)
) Pacuetsl o | OCHOBHOM 3aKOH CTE€XUOMETPUHU (OTHOIICHUE 1
YpaBHEHHSIM | KOJIMYECTB PEArUPYIOLIUX BEIIECTB PABHO
peakuuii - OTHOIIEHHUIO COOTBETCTBYIOMIMNX KO3P(UIIEHTOB B
pelieHue ypaBHEHUU PEAKIMH)
3aja4
6 3aKkoH 3akoH ABoraapo. MomnsipHblii 00beM rasza 1
ABorazpo.
MossipHbIii




00BeM raza

OTHOCHUTEIID
Has
IUNIOTHOCTD
ra3oB

OTHOCHUTENIbHAS TNIOTHOCTH I'a30B

Pacuetsl o
YpPaBHEHUSM
XUMHUYECKUX
peaxkuu ¢
y4aCTUEM
razoB

PacyeTsl 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUN C
y4aCTHUEM Ta30B

Pemienue
3aja4
Pa3IUYHBIX
THIIOB.

Pemrenne 3amau Ha "M30BITOK-HEAOCTATOK" U HA
ONpPEAEICHNUE BbIX0/1a MPOIYKTAa XUMHUYECKON peakiuu

10

KonTtponben
ast pabora
Nel mo Teme
Komnuectse
HHBIC
COOTHOIIIEH
usl

KoHTponb 3HaHWii, yMEHNI, HABBIKOB

Tema 6. Xumnueckasi peakuusi

17 yacoB

11

PabGora Hazg
OIINOKaMH.
DIIEKTPOIUT
Bl U
HEAJICKTPOJIH
THL
DJIEKTPOIUT
nJuecKas
JIACCOIHAIA
o

DIEKTPOIUTHI U HEANEKTPOJIUTHI. DJICKTPOJIUTHYECKAS
nucconanus. Pazoop nemosepcuu OI'D

1

12

Jlucconmanu
s1 KHCJIOT,
coJIel u
OCHOBaHHU

Jlncconuanus KACiIoT, COJIEH 1 OCHOBAaHUH

13

CunbHBIE U
citabnIe
AJEKTPOJIUT
bI. CTeneHb
JINCCOIMAIN
U

CUIIbHBIN 3TIEKTPOIUT, CIA0BIA SJIEKTPOIUT, CTEIICHD
JUCCOLUALIN

14

KucnorHoct
b CpEJIbl.
Boaopoanst
n

KucnotHocTs cpensl. BonopoaHblii mokazaTes.
N3Mepenne KUCIO0THOCTH CPEIbL.




IIOKa3aTcCiIb

15

Peakiun
HOHHOT'O
oOMeHa n
YCJIOBUS UX
MPOTEKAHUS

VYcnoBus npoTeKkaHus peakinii o0OMeHa B pacTBOpax

16

CocraBnenu
€ MOHHBIX
ypaBHEHUH
peakuiu

CocraBiieHHE€ MOHHBIX YPABHEHHI peakIui

17

IIpakTrueck
ast pabora 1.
Pemenue
AKCHEPUMEH
TaJbHBIX
3a/1ad4 1o
TEME
"DnexTposu
TUYECKast
JUCCOLMALA
H"

Texnuka 0€30IMacCHOCTH IMPpH BBIIIOJTHCHUUN
OKCIICPUMCHTAJIBHBIX pa60T

18

I'unponus
coien

Tunpl cojiell IO OTHOIICHUIO K T'uapoJIn3y

19

Oxucnenue
u
BOCCTaHOBJIE
HHE

OkxucieHne, BOCCTaHOBJIECHUE, OKHCIIUTED,
BOCCTaHOBUTEb, OKUCIUTEIHLHO-BOCCTAHOBUTEIbHAS
peaKkius

20

CocrtaBneHu
€ YpaBHEHUH
OKHCITUTENb
HO-
BOCCTAHOBUT
€IbHBIX
pEaKIni.
DNEKTPOHHBI
i Oaytanc

CocraBiieHHE€ ypaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBHUTEJBHBIX PEAKIIM. DIEKTPOHHBIN OanaHc

21

DNEKTPOXUM
WYECKUU Pl
HanpsHKEHUN
METAJJIOB

["anmbBaHUYECKUI SIIEMEHT, JIEKTPOI, KaTO1, aHO/I,
AJEKTPOXUMHUYECKUN Pl HAIIPSYKEHUN METAJIOB

22

DIIEKTPONIN3

DIIEKTPOJIN3 PACIIABOB COJIEH OECKUCIOPOIHBIX
KHCJIOT

23

TertoBbie

TemnmoBoit 3¢ ekt peakuuu, IK3I0TEPMUIECCKUE U




3¢ PexTr

OHAOTCPMHUYCCKHUEC PCAKIINH, TCPMOXUMHNYICCKOC

XUMUYECKUX | ypaBHEHHUE peaKIuu
peakiuu
24 | CkopocThb CKOpOCTh XUMHUYECKHUX PEaKUUi, (haKTOPHL, 1
XUMHAYCCKUX | BIUAIOLIAC HA CKOPOCTh PCAKIMH, KaTaaIu3aTop
peakiuit
25 | Xumuueckoe | XUMuieckoe paBHoBecue, npuHiui Jle-1llatenne 1
paBHOBECHE.
26 | KontposnbHa | KoHTponb 3HaHWM, yMEHUH, HABBIKOB 1
s pabota Ne2
o TemMe
XumMuueckas
peakius
Tema 7. Xumusi HeMeTaNJI0B 25 yacos
27 | Pabora Hax 1
OImM1OKaMHU.
O6mas
XapaKTEePUCT
uKa OO6m1as xapakTepucTUKa HEMETAIIIIOB. XJIOp -
HEMETAJIOB. | pacTPOCTPAHEHHOCTh B MPUPOAE, PU3NUYECKUE
XJop CBOICTBA U MOJIy4YE€HUE B JTaOOpaTOpUU
28 | Xumunueckue | XMMHYECKHE CBOMCTBA XJI0pa 1
CBOKCTBA
XJIopa
29 | Ilpumenenue | [Ipumenenue xmnopa. [lonyuenue xiopa B 1
XJI0pa. IPOMBIILIEHHOCTH
[Tomyuenue
XJI0pa B
IPOMBIIILIICH
HOCTH
30 | XnopoBogop | CBoiicTBa XJIOPOBOIOPOA M €T0 BOJHOTO PacTBOpa — 1
on. CounstHast | COJISTHOM KUCIOTBI
KHCIIOTa
31 | OOmas OO6m1as xapakTepUCTHKA JIEMEHTOB TJIABHOM 1
XapaKTepUCT | MOATPYIIIEI 7 TPYIIIBI
uKa
rajioreHoB
32 | IlpakTyeck | DKCIEpUMEHTAIbHBIC HABBIKK IO OOPAIIECHUIO C 1
ast pabota 2. | COeIMHEHUSAMH TajoreHoB. TexHuka 0e30MmacHOCTH
DKCTEpUMEH | TIPH BBITIOJIHEHUH YKCTICPUMEHTAIBHBIX pa0oT
TaJgbHOE
pelieHue
3a/1a4 1o
TeMe

"["amoreusnr"




33 | OOmas OO6mras xapakTepucTUKa NOArpynmsl kucinopoaa. Cepa
XapaKTCPHUCT | KaK XUMHUYECKHUH DJIEMEHT U IIPOCTOEC BCIICCTBO
uKa
XaJIbKOT€HOB
. Cepa

34 | CepoBonopo | CBoiicTBa cepoBOIOpOAA M €TO COJICH
1.

Cynbshunbt

35 | Cepuuctbiii | CepHUCTBIN ra3, KUCIOTHBIC TOXKIN
ras

36 | CepHblii KonnentpupoBanHas, cepHasi KUCIIOTa, KaYeCTBEHHAs
AHTUJAPHUIA U | peaKus Ha cynb(baT—HOH
cepHas
KHUCIIOTA

37 | IlpakTnyeck | DKcrepMMEHTalbHbIE HABBIKK MO OOPAIIEHHIO C
ast pabota 3. | COeIMHEHUSAMH CEPhI, KAUECTBEHHAS PEAKIIUs Ha
DkcrniepuMeH | cynbdar-uoH. TexHuka 0€30macHOCTH TIPH
TaJIbHOE BBITIOJIHCHUU KCTIEPUMEHTAIILHBIX paboT
pelieHue
3a/1a4 1o
TEMe
"Iloarpynmna
Kuciopojaa”

38 | AzoTrumero | XUMHUYECKHE DJIEMEHTHI TJIABHBIX MOATPYII
CBOMCTBa NEPUOINYECKON CUCTEMBI XUMUYECKUX 3JIEMEHTOB

J.1. Mennaeneena: a3or

39 | AMMHAK H AMMMaK 1 €ero CBOMCTBa
ero
CBOWCTBA

40 | Commu Conu aMMOHUS
aMMOHHSI, UX
CBOWCTBA

41 | IIpakTuyeck | DKCHEPUMEHTAIbHbBIC HABBIKU IO MOTYyYEHHUIO
asg pabota 4. | amMuaka v M3y4eHHUIo ero cBoiicTs. TexHuka
HomyyeHue | GesomacHOCTH MPH BHITOIHEHUH dKCIEPUMEHTATBHEIX
aMMHAKa M | paGot
U3y4YeHUe
€ro CBOWCTB

42 | AzoTHas XHUMHYECKHE CBOMCTBA a30THOM KUCIIOTHI
KHCJIOTa

43 | ®ochop n Coenunenus ¢pocdopa: okcun pocdopa (V).
€ro OptodocdopHas kuciora u e€ conu
COCIMHEHUS

44 | @ochopHas | Xumudeckue cBorcTBa (pochopHOI KUCTOTHI
KHCJIOTa

45 | Yriepon Kak | YTiepo Kak XMMHYECKHUH 3JIEMEHT U TIPOCTOE

XUMHAYECKUN




AJIEMEHT U
IPOCTOE
BELLECTBO.
Annotponus

BEILECTBO. AJIJIOTPOIHS

46

XUMHAUYECKHUE
CBOICTBA
yrieponaa

XUMHUYECKME CBOWCTBA yIJIEpOaa

47

YrapHsiil u
YIJIEKUCIIBINA
ras3pl

Baxuenmue cBOMCTBA YIIEKUCIOrO ras3a, ero
bu3HoIOrnNYecKoe AeHCTBHE

48

IIpakTrueck
ast pabora 5.
ITonyuenue
YTIEKUCIIOTO
raza u
U3y4yEHUE
€ro CBONCTB.

DKCHEPUMEHTAJILHBIC HABBIKU IO TIOJTYyYEHHUIO
YTJIEKUCIIOTO Ta3a U U3YYEHHUIO €r0 CBOMCTB, YMETh
OTJINYATh YIJICKUCIBIN Ta3 OT Bo3ayxa. TeXHuKa
0€30MacHOCTH TIPH BBIMOJTHEHUH KCIIEPUMECHTATBHBIX
paboTt

49

YroapHasg
KHCJIOTa U
KapOOHATHI.
3amura
IPOEKTOB
«HemeTannl
B Hallleu
KU3HU)

VYronpHas KMcnoTa, KapOOHATHI, CTUPAJIbHAS U
NUTHEBAs coaa

50

Kpemnwnii n
ero
COETMHEHUSL.

KBapu, KpE€MHHUCBas KUCJIOTA, CUJIIMKATBI, CTCKIIO

o1

KonTtponbna
g paborta Ne3
0 TeME
Hewmeramnel

KoHTponb 3HaHuii, yMEHUI, HABBIKOB

Tema 8. Xumuga merajjio

8 yacos

52

OOmue
CBOMCTBA
3JIEMEHTOB-
METAaJJIOB.
IIpocTelie
BCIIIECTBA -
METAaJLIBI

Mertaiibl, MeTaIIHYECKas CBSI3b, 0OIINE (PU3UICCKUC
1 XMMHUYECKHE CBOMCTBA

53

[Tonyuenue
METaJIOB.
[Tpumenenn
€ METaJIOB
B TEXHUKE

MeTaJ'IJ'IprI/IH, MCTOABI ITIOJIYUYCHHA MCTAJLJIOB

54

[Ilenounklie

OO6u1as xapakTepUCTUKa 3JIEMEHTOB TJIABHOM




METaJlIbI noArpynnsl 1 rpynnsl. XUMUYECKHE CBOMCTBA
IIEJIOYHBIX METAJJIOB
55 | Kagpnuit XUMHYECKHE CBOMCTBA KaJIblIMs, HAXO0XKICHUE B 1
pupoJie
56 | AmtoMuHuN | XUMHUYECKHE CBOMCTBA AIFOMHUHMS, MTOJIy9CHUE U 1
HAXOXJICHUE B TIPUPOJIE
57 | Xeneso XUMHYECKHE CBOMCTBA Keje3a, HaX0KICHHUE B 1
IpUpOJIe
58 | 3ammura O000111eHNE U CUCTEMATU3ALUS 3HAHUN 1
IPOEKTOB
«Pob
METaJJIOB B
UCKYCCTBE»
59 | Kontponba | KoHTposb 3HaHUHN, yMEHHI, HABBIKOB 1
ast pabora
Ne4 o Teme
Mertasbl
Tema 9. O0001eHHEe cBeleHUI 00 3J1eMEHTAX U HEOPTaHMYEeCKHUX 2 yaca
BelIeCcTBax
60 | Pabora Haxg | 3aKOHOMEPHOCTH MU3MEHEHUS CBOIMCTB AJIIEMEHTOB U 1
OIIMOKaMH. | MPOCTHIX BEIIECTB
3aKOHOMEpH
OCTH
U3MEHEHUS
CBOWCTB
AJIEMEHTOB U
IPOCTHIX
BEILIECTB
61 | 3akoHomMepH | 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB COCIMHEHUN 1
OCTH AJIEMEHTOB
M3MEHEHHUS
CBOWCTB
COEMHECHUM
AJIEMEHTOB
Tema 10. OcHOBBI OPraHUYECKOH XUMHUH 4uaca
62 | Knaccuduka | Teopust cTpoeHHS] OpraHUYECKUX BEIIIECTB, 1
uus u KIaccuUKaIs OpraHNIeCKUX BEIIeCTB, N30MEPHUS,
CTPOECHHUE TOMOJIOTHUYECKUH P
OpraHuYecK
UX BEIIECTB
63 | Yranesonopo | Ilpenenbubie yrieBogopoas! (akanbl). Hedrs, 1
JIBI. neperoHka HeTy, KPEKUHT HeDTH, TPUPOTHBIN Ta3,
IlpuponHbie | xameHHBIH YTOMIB

HCTOYHHNKH




YTIEBOIOPO
JIOB

64 | Kucnopoaco | CnupTsl, STUIOBBIN CIUPT (3TaHOI), TJIULIEPUH,
Aepxaliue | yrJIeBOJbI, TII0K03a, caXxapo3a, Kpaxmall, [eJIIiI03a;
OpraHUYecK | KapOOHOBBIC KUCIIOTHI, YKCYCHAs KHCIIOTa,
We BEIIECTBA | CTCApMHOBAS KUCJIOTA

65 | Llonarue o [ Kyprr, amuHOKHCIIOTHL, GenKn
OMOXUMUU

66 | Peseps

67 | Peseps

68 | Peseps

HToro 68 yacos

Bcero 3a kypc 8-9 kiacc 136 yacosn

Jlutepatypa 1/ yyammxcs:

1. Amuk6epoBa JI.LIO. «3anumarenvHas xumus», M, «ACT - Ilpeccy,
2009r.

2. labpuensa O.C. Xumus. 9 knacc: pabodast TeTpaab K YYEOHHKY
IMabpuensna O.C. -- M.: lIpoda, 2012.

3. E.A. Epemun, H.E. Ky3pMenko «CnipaBOYHUK HIKOJIbHUKA MO0 XUMHUU
8-11 kmacc, M, «/Ipoda», 2000 r.

4. Xumus. 9 kmacc: yaeOHHMK i1 0011e00pa3oBaTEIbHBIX YUPEKIASHUM/

INa6puensa O.C.. - M.: Jlpoda, 2012.

MeToauveckue MaTepHuaJbl 1JIs YUUTEsI

1. Tabpuensu O.C., Mertonuueckoe mocodue s yuutens. Xumus §-9 kmacc.
- M.: lpodha, 2008.

2. T'abpuensu O.C., OctpoymoB N.I'. Xumus. 9 knacc: HactonbHass KHHUTa
yaurens. - M.: JIpoda, 2004.

3. I'opxoBenko M.IO. «Iloypounsie paspaboTku» mo xumuu 9 kmacc, ML,
«Baxko». 2004 r.

4. Komucaposa JI.B., , IIpucsaruna N.I' «KonTposbHbIE M NpPOBEPOUYHBIE
paboTel o xumMum 9 knace», M., «Dx3amen», 2007r.

5. YueOHo-MeToAM4YEeCKas razera JJisi yuuteneil, uzn. «llepBoe ceHTsOps»,
M., 2009 r.

6. Yueonuk O.C. I"'abpuensan, «Xumusi» 9 kinacc, M. «/Ipodar», 2012 roxa.




Hudposbie odpa3oBaTe/ibHbIe peCypchl U pecypchl CeTH HHTEPHET
CD nucku «OOmiasi u HeopraHuueckas XuMmus», OpraHuueckas
xumus» «BuptyanbHas nadopaTopus»

HNHTepHeT-pecypesl:

http 4vww.chem-astii.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.htmi

http://www.chemel.ru/

http://www.prosv.ru/ebooks/Gara Uroki-himii 8kl/index.html

http://chem-inf.ncirod.ru/inorg/element.htm
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