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HosicHUuTEIbHASA 32aNIMCKA
PabGouast mporpamma ydeOHOrO mpemmera «XWMHUS» HA YPOBHE OCHOBHOTO OOIIETO
00pa30BaHUs COCTABIICHA HA OCHOBE:

1. TpeboBanuii  denepanbHOTO  TrOCYAapCTBEHHOIO  00Pa30BaTEILHOTO
CTaHJapTa OCHOBHOT'O OOILIEro 0O0pa3oBaHMA, MPEAbABISEMBIX K Pe3yabTaTaM OCBOCHHS
OCHOBHOI1 00pa3oBaTenbHOoil mporpammel (IIpuka3z MunuctepcTBa 00pa3oBaHus U HayKH
P® ot 17 nexabps 2010 r. Ne 1897 «O06 yrBepxkaeHnn (eneparbHOTO TOCYAapCTBEHHOTO
00pa30BaTeNbHOTO CTAaHJApTa OCHOBHOrO 00IIero oOpa3oBaHUs» C H3MEHEHUSIMHU H
nonoxaeHussiMu [Iprkazom MunoOprayku Poccun ot 29 nekadpst 2014 r. Ne 1644);

2. OCHOBHBIX HalpaBJICHHUI MPOrpamMm, BKIIOYEHHBIX B CTPYKTYPY OCHOBHOM
00pa30BaTeNbHOIN NPOrpaMMBbl;

3. TpeboBanuii K ypOBHIO MOATOTOBKM OOYYarOIIMXCS MAJsl MPOBEACHUS
OCHOBHOT'O TOCY/IapCTBEHHOT'0 SK3aMeHa 110 XUMHH.

4, ABtopckoii  mporpammbl  O.C. T'abpuensiHa,  COOTBETCTBYIOIIEH
QenepanbHoMy [ocynapcTBeHHOMY 00pa30BaTeIbHOMY CTaHAAPTY OCHOBHOTO OOIIETO
oOpa3oBaHusi ¥ JomyileHHas MunHucTepcTBoM oOpa3oBaHusi U Hayku Poccuiickoit
Oenepanun - (0.C.I'abpuensn  Ilporpamma kypca xumuu i 8-9  kiaccoB
obmreoOpaszoBarenbHbIX yupexaenuii / O.C.I'abpuensn. — M.: [Ipoda, 2012r.).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHWSA YYEBHOI'O
KYPCA

8 Ki1acc
JIMYHOCTHBIMHU pe3yJIbTaTaMH H3YYCHUS MpeaMeTa «XuMus» B 8 Kiacce SBISIOTCS
CIICTYIOIINC YMCHHS:

L4 Oco3HaBaTh CANHCTBO U LCJIOCTHOCTb OKPYKAKOLICTO MHpPA, BO3MOXKHOCTU €ro
IMO3HABAEMOCTH X OOBICHUMOCTH Ha OCHOBE JIOCTHIKEHU U HAayKH.
L4 ITocTrenenuo BBICTPAaNBaTbh COOCTBEHHOE OECJIOCTHOC MHUPOBO33PCHUC. OCO3HABATH

HOTPeOHOCTh U FOTOBHOCTh K €aMOOOpa30BaHUIO, B TOM YMCJIE M B paMKaX CaMOCTOSTEIbHOMN
JESTEIbHOCTH BHE LIKOJIBI.

o OneHuBaTh 3KOJIOTMYECKUI PUCK B3aMMOOTHOLIEHUH YEJI0OBEKA U IPUPOJIBL.

o @opMHUpOBaTh  DKOJIOTUYECKOE  MBIIIIEHUE: yYMEHHE  OLICHMBAThb  CBOIO
JEATENIIBHOCTh M MOCTYIKHU APYTUX JIIOJEH C TOYKU 3PEHUSI COXPAHEHMs OKPYKAIOLIEH cpensl -
rapaHTa >KM3HH U OJ1aronosydus Jrojei Ha 3emie.

MertamnpeaMeTHbIe pe3yabTaThl BKIOYaI0T OCBOCHHBIE 00YUYaIOIIMMUCS MEXIIPEIMETHbIE
NOHATUS U yHHMBEpcaJbHble y4yeOHbIE JAEUCTBUS  (pEeryisTHBHbIE, I103HABATEJIbHBIE,

KOMMYHHUKATHBHBIE).

VYcnoBueM ¢GopMUPOBAaHUS MEXIPEAMETHBIX MOHSITHHM, TaKuX, Kak cuUCTeMa, (akT,
3aKOHOMEPHOCTb, (PEHOMEH, aHaJIN3, CHUHTE3 SBISETCS NPUOOPETEHHE HABBIKOB PabOThl ¢
uH(popMalel, ydacTue B IPOEKTHOU JeSATENbHOCTH.

B coorserctBun ®I'OC OOO BBIAENAIOTCS TPU TPYMIbl YHUBEPCATIBHBIX YUEOHBIX
JEHCTBUI: peryisiTUBHbIE, I03HABATEIbHbIE, KOMMYHUKATHBHBIE.

Perynarusneie YV /I

J CamocTosaTenbHO OOHapykuBaTh H (opMmynupoBaTh YueOHYIO MpodIemMy,
OTIpEeAeNATh LeNb yueOHO! JAesITeNbHOCTH, BEIOUPATh TEMY MPOEKTA.

o BoiiBurath Bepcuu pemieHus MpoOjeMbl, O0CO3HaBaThb KOHEYHBIH pe3yibTar,
BBIOMPATH U3 NMPEITI0KEHHBIX U UCKAaTh CAMOCTOATENIBHO CPEJICTBA JOCTHXKEHUS 1IETIH.

. CocraBnaTh (MHAMBHAYaJbHO WM B TpYyNNe) IUIAH peleHUs MnpoOIemMbl
(BBITIOJTHEHUS TTPOCKTA).

o Paborast mo muiany, cBEpsTh CBOM JEHCTBHS C LENbIO M, MPU HEOOXOAUMOCTH,

HCIIPABJIATH OIIMOKH CaMOCTOSITEILHO.



. B namanmore ¢ yuuTeneM COBEPIICHCTBOBATH CAMOCTOSITENILHO BBIPAOOTAHHBIE
KPUTEPUU OLICHKHU.

CpenctBoM (GOpMUPOBAHUS PETYIATUBHBIX Y Y]l choyKaT TEXHOJOTHUS MPOOJIEMHOTO
JMaliora Ha 3Tale M3y4eHHUss HOBOTO MaTepuaja M TEXHOJOTHUS OICHHBaHHs 00pa30oBaTeNbHBIX
JOCTHKEHUH (y4eOHBIX YCIIEXOB).

[lo3naBatenbHble YV /I

J AHaM3upoBaTh, CpaBHUBATH, KJIACCU(UIIUPOBATH U 0000IaTh (DAKTHI U SBICHHUS.
BBISBIATH IPUYHMHBI U CIIEACTBUS MPOCTHIX SIBICHUI.
J OcymecTBIsATh CpaBHEHHE U KIACCH(PHKALHUIO, CaMOCTOSTEIbHO BBIOMpAs

OCHOBAaHMS U KPUTEPUH JUI YKA3aHHBIX JIOTMYECKHUX OIeEpalyii; CTPOUTh KIACCU(PHUKALMIO Ha
OCHOBE IMXOTOMHUYECKOTO JIeJIeHUs (Ha OCHOBE OTPULIAHUA).

J CTpouTh JIOTHYECKOE pacCyX/IeHHE, BKIIOYAIONIEEe YCTAaHOBJICHHE HPUYUHHO-
CIIC/ICTBEHHBIX CBS3EH.

. Co3maBaTh  CXeMaTHMYECKME  MOJACIM  C  BBIICICHHEM  CYIIECTBEHHBIX
XapaKTEPUCTHK 00BEKTA.

J CocTaBnsTh TE3UCHI, PA3TMYHbIC BUBI IUIAHOB (TPOCTHIX, CIIOKHBIX U T.IL.).

J [IpeoOpa3oBbiBaTh MH(POPMALIMIO U3 OJHOTO BHIA B APYroi (TabiHIly B TEKCT W
np.).

J BerauteiBaTh Bce YpOBHM TEKCTOBOM HH(OPMAIIHH.

J YMeTp  ompenensTh  BO3MOXKHBIE HCTOYHHKM  HEOOXOAMMBIX  CBEICHUH,

MIPOU3BOIUTH MOUCK HH(POPMAIIUHU, AHATTU3UPOBAThH U OLIEHUBATH €€ JIOCTOBEPHOCTb.

CpenctBoM (opMHUpOBaHHS TO3HABATEIBHBIX YVY/J[ cimyxkar ydeOHBI Marepual u
MPOJYKTUBHBIC 3aJaHKs] yIeOHUKA, HAlleIeHHbIE Ha:

- OCO3HAHHE POJIU BEILECTB;

- paccMOTPEHHE XUMHYECKHUX MPOIIECCOB;

- HCITOJIb30BAHUE XUMHYECKUX 3HAHUH B OBITY;

- 00bsSICHEHHE MUPA C TOYKU 3pEHUS] XUMUU;

- OBJIQJICHUE OCHOBAMH METOJOB €CTECTBO3HAHUSI.

KommyHnukaTuBHble YV/I:

. CaMoCTOSITeTbHO  OpPraHU30BHIBaTH y4eOHOE B3aUMOJCKHCTBHE B  TPYIIIE
(ompenensTh OOIIME 1eNIH, PACIPEIEATh POJIU, JOTOBAPUBATHLCS APYT C IPYTrOM H T.1I.).

CpenctBoM (hopmHupoBaHUST KOMMYHUKATUBHBIX Y Y /[ ciy’kaT TEXHOJIOTHUSI TPOOIEMHOTO
nuanora (mMoOYyXHAarolIui W TMOABOMSIIMKA JUAOT) U paboTa B MajbIX TPYIIax, TaKke
HCIIOJIb30BAHKUE HA YPOKAX DJIEMEHTOB TEXHOJIOTUU MPOAYKTUBHOTO YTEHHS.

[IpenmeTHbIe pe3ysIbTaTHhI:

BrInycKkHUK HayuuTCSA:

® XapakTEepU30BaTb OCHOBHBIE METOJbI TO3HAHUA: HAOIOJIEHUE, HW3MEPEHHE,
AKCIIEPUMEHT;

® pacKpbIBaThb CMBICJI OCHOBHBIX XUMHUYECKUX IIOHATHUH «aTOM», «MOJICKYJIa,
«XMMUYECKUH DJIEMEHT», <«IIPOCTOE BEIIECTBO», «CIOXKHOE BELIECTBO», «BAJICHTHOCTHY,
«XHUMUYECKAsi PEAKIUsI», UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMHUH;

® pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUS MAaCChl BEILECTB, MOCTOSHCTBA COCTABA,
aTOMHO-MOJIEKYJIIPHON TEOPUH;
pasznuyaTh XUMHUYECKUE U (U3UIECKUE SBIICHUS,
Ha3bIBaTb XUMUYECKHE DIIEMEHTHI;
OTIPEeIeNIATh COCTAB BEHIECTB MO UX (hopmymnam;
ONPEAENATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COEUHECHUSAX
ONPEAENATH TUIl XUMUYECKUX PEAKUI;
Ha3bIBaTh IPU3HAKU U YCIOBUS NIPOTEKAHUS XUMUYECKUX PEAKUN;
BBIABJIATH MPU3HAKU, CBUAETEIBCTBYIOIIME O MPOTEKAaHUHU XUMHUYECKOW PEAKLIUH IIPU
BBITTOJTHEHUN XUMUYECKOTO OTIBITA;




® COCTaBIATH (POPMYJIbI OMHAPHBIX COCTUHEHUH;

® COCTaBJISITh YPAaBHEHUSI XUMHUYECKUX PEAKIIUI;

e co0r0IaTh MpaBmiia 6€30MacHOi padOTHI MPU MPOBEICHUH OITBITOB;

® [I0JIb30BaThCS JJAOOPATOPHBIM 000PYIOBAHUEM U MTOCYI0H;

® BBIUUCIISITE OTHOCUTEIBHYIO MOJICKYJISIPHYIO K MOJIIPHYIO MacChl BEILIECTB;

® BBIYHCIISITH MACCOBYIO JIOJIO0 XUMHUYECKOTO JIEeMEHTa 1o (popMysie COSTMHEHUS;

® BBLIUMCIITH KOJMYECTBO, 00BEM HIIM MAcCy BEIIECTBA IO KOJIWYECTBY, 00bEMY, Macce
pEareHTOB WIH MPOJYKTOB PEaKIIUH;

® pAaCKpBIBaTh CMBICII MTOHSTHS «PACTBOPY;

® BBIUKCIISITH MAaCCOBYIO JOJIKO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

® Ha3bIBATh COCAMHEHUS NU3YYEHHBIX KJIACCOB HEOPTraHUUYECKUX BEIIIECTB;

® XapakTepu3oBaTh (U3MYECKHE M XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BELIECTB: OKCHUJIOB, KUCIOT, OCHOBAaHUM, COJICH;

® OIpEeIeNsATh NPUHALIEKHOCTD BEIIECTB K ONPEICICHHOMY KJIACCY COCIUHEHU;

® COCTaBJIATH GOPMYIBI HEOPTAaHUYECKUX COCTUHEHHUM U3YYCHHBIX KJIACCOB;

® [IPOBOJUTH ONBITHI, MOJATBEPKAAIOUIME XMUMHYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB;

® pacrno3HaBaTh ONBITHBIM ITYTEM PACTBOPHI KUCIOT U LIEI0YEH MO0 U3MEHEHUIO OKPACKHU
VHJIUKATOpa;

® XapaKTEepPU30BaTh B3aUMOCBS3b MEXAY KJIACCAMU HEOPTaHUUECKUX COCAUHEHUN;

e packpsiBaTh cMbIcl [Iepuoanueckoro 3akona J[.M. Meneneena;

® OOBICHATH (DU3UYCCKUK CMBICT aTOMHOIO (IOPSAKOBOTO) HOMEpa XHUMHUYECKOTO
3JI€eMEHTa, HOMEPOB I'PYNIIbI U epuoa B nepuoguueckoii cucreme .M. Menneneesa;

® COCTaBJISITh CXEMBI CTPOEHUSI aTOMOB TIEPBBIX 20 37IEMEHTOB MEPUOAMUECKON CUCTEMBI
JI.1. MeHneneeRa;

® pAaCKpbIBaTh CMBICII MOHITUI: «XUMUYECKAs CBA3BY, «QJEKTPOOTPULIATEIBHOCTDY;

® XapaKTepW30BaTh 3aBUCHMOCTh  (PU3UYECKMX CBOWCTB BEHICCTB OT  THUMA
KPUCTAJUIMYECKOU PELIETKH;

® OIpEesATh BUJI XUMUUYECKOU CBA3U B HEOPTaHUYECKUX COEIUHECHUSAX;

e u300paxkaTb CXE€Mbl CTPOCHHS MOJIEKYN BEIIECTB, OOPa30BAHHBIX Pa3HBIMU BUIAMU
XUMHYECKHUX CBS3EH;

® pacKpbIBaTh CMBICI TOHSATHUHA «HMOH», «KAaTHOH», «AHUOH», <AIJIEKTPOJIUTHDY,
«HEDIEKTPOIUTBI», «IIEKTPOJUTHYECKAsT TUCCOLMAIU», «KOKUCIUTEb), «CTENEHb OKUCIICHUS
«BOCCTaHOBHUTEIbY, «OKHCICHHUEY, «BOCCTAHOBJICHUEY;

® OIpEIENsATh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COCIMHEHUH;

® PpAaCKpBIBaTh CMBICI TEOPUHU DJIEKTPOIUTUUECKON TUCCOLUALINM;

® COCTaBJIATh YPAaBHEHUS DJIEKTPOJIUTUUECKON JUCCOLMALIMU KUCIIOT, LIEI0YEH, COJIEH;

e OOBSCHATH CYIIHOCTh TMpollecca DSIEKTPOIUTHUECKON AUCCOIMAIMM U PEaKIuil
MOHHOT0 OOMEHa;

® COCTaBJIATH MOJIHBIE U COKPAIIICHHbIE HOHHBIE YPaBHEHUS PEAKIINH OOMEHa;
OTPEeIEeTISATh BO3MOXKHOCTh IPOTEKAHUS PEAKIIN HOHHOTO OOMEHA;
MPOBOJUTH PEAKIMH, TOATBEPKIAIONINE KAUECTBEHHBIN COCTaB Pa3JIMYHbIX BEIIECTB;
ONPEAENATH OKUCIHUTEND U BOCCTAHOBUTEIND;
COCTaBJIATh YPABHEHUS OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUN;
KIIACCU(UIIUPOBATH XUMUYECKUE PEAKIIUU IO PA3IMYHBIM IPU3HAKAM;

® XapaKTepu3OBaTh B3aMMOCBSA3b MEXKAY COCTaBOM, CTPOCHHEM U CBOMCTBaMU
METAJIJIOB;

® T'PaMOTHO OOpamaThCs C BEIIECTBAMHU B MIOBCETHEBHOW KU3HH;

BrINyCKHUK MOTYyYUT BO3MOKHOCTh HAYYUTHCS:



® BBLIIBUTaTh W MPOBEPATh SKCIEPUMEHTAIBHO THIIOTE3bI O XUMHUYECKHUX CBOWCTBAX
BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS, X CIIOCOOHOCTH BCTYNaTh B XMMHUECKUE PEaKIUH,
0 XapakTepe U MPOAYKTaX PA3IMYHbIX XUMUYECKUX PEAKIIN;

® XapaKTepHu30BaTh BEIIECTBA IO COCTaBYy, CTPOCHHMIO M CBOMCTBaM, yCTaHABIIMBAThH
MPUYHUHHO-CJIEICTBEHHBIE CBA3M MEKy JaHHBIMU XapaKTEPHUCTUKAMH BEIlECTBA;

® COCTaBISTH MOJEKYJISIDHBIC U MOJIHBIE HOHHBIE YPAaBHEHHSI TI0 COKPAIIEHHBIM HOHHBIM
YpaBHECHHUSIM;

® COCTaBISTh  ypaBHEHUS  peakUud, COOTBETCTBYIOIIUX  MOCIEA0BATEIbHOCTH
MpeBpalleHU HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

® JICIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUA JUIS SKOJOTMYECKH TPAMOTHOTO IOBEICHHUS B
OKpYXKaroILEeH CpeJe;

® UCMOJb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIUU MPU BBIMOJIHEHUN POEKTOB
U y4eOHO-HCCIIEOBAaTENbCKUX 3a/lad [0 M3YyYEHUIO CBOMCTB, CHOCOOOB IOJNIYyY€HUS U
pacrio3HaBaHUs BEIIECTB;

® O0CO3HaBaTh 3HAYCHHE TEOPETUYECKMX 3HAHUW MO XUMHUHU I MIPAKTHUECKON
JeSITeIbHOCTH YEJIOBEKA.

9 knacc

JIMYHOCTHBIMH pe3yJbTaTaMH H3YYEHHUS MpenMeTra «XuMus» B 9 Kiacce SBISIOTCS
CIEYIOIINE YMECHHUS:

o [locteneHnHo BrICTpauBaTh COOCTBEHHOE 11€I0CTHOE MUPOBO33pPEHHE:

— OCO3HABaTh COBPEMEHHOE MHOTrooOpas3We THUIIOB MHPOBO33PEHHS, OOIIECTBEHHBIX,
PEIIUTHO3HBIX, AaTEUCTHUECKUX, KYJIbTYPHBIX TPAAMIMHA, KOTOpbIE OINPEAENSIOT pa3HbIe
00BSICHEHUS IPOUCXOSAIIETO B MUPE;

— € Y4€TOM 3TOr0 MHOT000pa3us MOCTENEHHO BhIPa0aThIBAaTh CBOM COOCTBEHHBIE OTBETHI
Ha OCHOBHBIC )KMU3HEHHBIE BOIIPOCHI, KOTOPHIE CTABHUT JIMYHBIN KU3HEHHBIH OIIBIT;

— YUUTBCS MPU3HABATH MPOTHBOPEUYUBOCTH U HE3ABEPIICHHOCTh CBOMX B3TJISA0B Ha MUD,
BO3MOXXHOCTh UX U3MEHEHHS.

o Y4uTbCSI HCIONIB30BaTh CBOM B3IUIAABI HA MHP A OOBSCHEHHS DPa3IUYHBIX
CUTYalluH, pelIeHHs] BOSHUKAIONINX POOJieM U U3BJICUCHUS )KU3HEHHBIX YPOKOB.

J Oco3HaBaTh CBOM HMHTEPECHl, HAXOJWTh W H3y4aTh B YYEOHHKAX IO pPa3HBIM
npeaMeTaM Marepuai (M3 MaKCUMyMa), IMEIOIIHI OTHOIIEHHE K CBOMM HHTEPECAM.

o Hcnonb30BaTh CBOM MHTEPECHI JJIsi BHIOOpAa MHIMBUAYAJIbHOW 00pazoBaTeIbHOM
TPAaeKTOPUH, TOTEHUUAIbHOW Oynymeld mpodeccu M COOTBETCTBYIOILEIO MNPOQHILHOTO
oOpazoBaHusl.

. [TproOpeTaTh OMBIT y4acTus B AeNaX, IPHHOCAIINX MOIb3Y JIFOJISM.

o Y4uThcsi  CaMOCTOATENBHO  BBIOMpATh  CTWJIb  TOBEJNEHUS,  MPUBBIUKH,
oOecrieunBaromue 0e30MacHbli 00pa3 JKU3HM U COXpPAHEHHE 3/I0pOBbsi — CBOEro, a TaKXKe
OJIM3KUX JIOAEH U OKPYKAIOIIHX.

. YuuTbcsd CcaMOCTOSATEIBHO NPOTUBOCTOSATh CUTYyalUsIM, MPOBOLMPYIOLIUM Ha
MOCTYNKH, KOTOPbIE YIPOKaOT 0€30MaCHOCTHU U 370POBbIO.
. BreibupaTh moCTynkM, HalleJIeHHBIE HAa COXPaHEHHWE U OepekHOe OTHOIIEHUE K

npuponae, 0COOEHHO H(HBOﬁ, n3oeras MMPOTHUBOIIOJIOXKHBIX ITOCTYIIKOB, IMOCTCIICHHO Y4YaCbhb U
OCBanBasA CTPATCTUIO PAITMOHAIIBHOTO ITPUPOJAOIIOIB30BaHUA.

° Yuutbest yoexxaaTh APYTrUX Iojed B HEOOXOIMMOCTHU OBJAJICHUS CTpaTeruei
palMOHAIBHOTO MPUPOIONOJIB30BAHUS.
° Hcnonb30BaTh SKOJOTUUYECKOE MBIIIJIEHUE U1 BBIOOpA CTpaTernu COOCTBEHHOTO

ITOBCACHHS B KQUECTBC O)IHOI71 13 ICHHOCTHBIX YCTAaHOBOK.

CpCIlCTBOM PasBUTUA JIMYHOCTHBIX PE3YJIbLTATOB CJIY’KAT y‘{C6HBII>'I Marcepual U
IMPOAYKTHUBHBIC 3aJaHHA yqe6Hm<a, HaICJICHHBIC HA YMCHHEC OLICHUBATH ITOBCACHUEC YCIOBCKaA C
TOYKHU 3pCHUMA XUMHYECKOIH 0€30MMacHOCTH 110 OTHOILICHUIO K YCJIOBCKY U IIPUPOJL.



MertarnpeaMeTHbIe pe3yabTaThl BKIOYaI0T OCBOCHHBIE 00YYaIOIIMMUCS MEXKIIPEIMETHBIE
NOHATUS WM  yHUBEpCalbHble ydyeOHble JEWCTBUS  (PEryIsATHBHBIC, II03HABATENIbHBIC,

KOMMYHHUKaTUBHBIE).

VYcinoBueM (GOpMHpPOBAHUS MEXKIPEAMETHBIX IOHATHUH, TaKMX, Kak cucreMma, (akr,
3aKOHOMEPHOCTh, (DEHOMEH, aHAJIN3, CHUHTE3 SBISETCA NPUOOPETEHHE HABBIKOB PabOTHI ¢
uHpopMaluel, yuacTue B IPOEKTHOW JESTEIbHOCTH.

B coorBerctBun ®@I'OC OOO BBIAENAIOTCS TPH TPYIIBl YHUBEPCATHHBIX Yy4eOHBIX
JeUCTBUI: peryisTUBHbBIEC, 1I03HABATEIbHbIC, KOMMYHUKATHBHBIE.

Perynarusneie YV /I:

J CamMocTosATenbHO OOHapyKHMBaTh U (OPMYIUPOBATH MPOOJIEMYy B KJIACCHOW U
MHAMBUYaJIbHON y4eOHOI 1eATENbHOCTH.

J BoiBurate Bepcuu pelieHusi mpoOJemMbl, OCO3HABAaTh KOHEUHBIM pe3ysbTarT,
BbIOHMpATh U3 MPEIOKEHHBIX U UCKAaTh CAMOCTOATEIBHO CPEJICTBA JOCTHXKEHHUS LIETH.

. CocraBnaTh (MHOUBUAYAJbHO WM B TPYNIeE) IUIAH pPELMICHUS MPOOIEeMBI
(BBITIOJTHEHUS MTPOEKTA).

. [TogOupate k Kaxaoi mnpobOiieMe (3amaue) aJCKBaTHYIO €M TEOPETUUYECKYIO
MOJIeIb.

J Paboras mno mpennoKeHHOMY U CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY,

WCIIOJIb30BaTh HApPSIIy C OCHOBHBIMH W JIOTIOJTHHTEIBHBIC CPEICTBA (CIpaBOYHAS JIUTEPATypa,
CJIOKHBIE TIPHOOPHI, KOMITBIOTED).

o [TnarupoBaTh CBOIO MHIMBUAYAIBHYIO 00pa30BaTEILHYIO TPACKTOPHIO.

. PaboTaTh 1m0 caMOCTOSITENFHO COCTABJICHHOMY IUIaHY, CBEPSSICH C HUM U IIEIBIO
JEeSITEIbHOCTH, UCTIPABJISS OMIMOKHU, UCIIONB3YSI CAMOCTOSITENBHO MO00paHHBIE CPEACTBA (B TOM
yucie u IHTepHer).

o CB00OAHO 1M0JIB30BaThCA BHIPAOOTAHHBIMU KPUTEPUSIMH OLIEHKH M CaMOOLIEHKHU,
UCXO0/1A U3 1IeJIM U UMEIOILUXCS KPUTEPHUEB, Pa3iinyas pe3ysbTaT U COCOObI 1eHCTBUM.

. B xozne npencrasineHus NpoeKTa AaBaTh OLICHKY €r0 PE3yJIbTATAM.

. CaMocToATEIbHO OCO3HABaTh MPUYMHBI CBOETO yCIIeXa WM Heycliexa U HaXOAUTh
CIocoObI BBIX0/1a U3 CUTYallMU Heyclexa.

. YMeTh OLEHUTH CTENEHb YCHEIHOCTH CBOSH MHIMBUAYAIbHOW 00pazoBaTeIbHOM
JeATEIbHOCTH.

. JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KauecTBaM M YepTaM XapakTepa («KaKoB

»),0IPEIENIATh HAIpPaBIECHUS CBOETO PAa3BUTHUS («KAKUM Sl XOUY CTaTh», «YTO MHE JJIsl 3TOTO
HaJ0 CHEIaTh).

CpenctBoM (opMHUPOBaHHS PETYISATHBHBIX YY][ ciayxkaT TEXHOJOTHUSI MPOOJIEMHOTO
Jajiora Ha 3Tale M3ydyeHHUs HOBOTO MaTepHalja U TEXHOJOTHs OLIEHUBaHMs 00pa3oBaTeIbHbBIX
JOCTHXKEHUH (yueOHBIX YCIIEXOB).

IToznaBarenbHblie YV /I:

. AHanu3upoBaTh, CPABHUBATH, KJIACCUPHUIIMPOBATH U 0000111aTh TOHATHSA:

- JlaBaTh OIpE/EJICHUE TMOHATUSAM Ha OCHOBE H3YYEHHOI'O Ha Pa3MYHBIX IpeaMeTax
y4eOHOro MaTepuana;

- OCYIIECTBIIATDH JJOTHYECKYIO ONEPaIlMI0 YCTAHOBJICHHS POJIOBUIOBBIX OTHOIIEHHUI;

- 00001aTh MOHATHUS — OCYIIECTBIIAThH JIOTHYECKYIO ONEpalMIo Mepexojia OT MOHATHUS C
MEHBIINM 00bEMOM K MOHATHUIO € OOIBIINM 00BEMOM.

° CTpouTh JOTHYECKOE PACCYKJECHHUE, BKIIIOYAIOIIEE YCTAHOBIEHUE MPUYHUHHO-
CJIIEICTBEHHELIX CBS3€EH.
° CoznaBaTh MOJENU C BBIICICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa,

npeoOpa3oBhIBATh MOJENU C ILETbI0 BBISBICHHUS OOIIMX 3aKOHOB, OMPEICNSIONIUX JaHHYIO
MIPEAMETHYIO 001aCTh.
o [TpencraBasaTe MHPOPMAIIHMIO B BUAEC KOHCIIEKTOB, TA0OJIHII, CXeM, Tpa(UKOB.



. [TpeoOpa3zoBbIBaTH MHGOPMAIUIO U3 OJHOTO BHJIA B APYTOil M BBIOUPATH YIOOHYIO
st ce0st popmy dukcaruu u npeacrasienus nHpopmanuu. [IpencraBnare uHoOpmaIuo B
ONTUMATBLHON (hOpPME B 3aBHCHMOCTH OT aJipecara.

o [loHnMass TO3WIMIO JPYroro, pasjiuyaTb B €ro peyd: MHEHHE (TOUYKY
3pCHHS),I0KA3aTEILCTBO (ApryMEHTBhI), (aKThl; THIIOTE3bl, aKCUOMBI, Teopuu. Jlims 3TOro
CaMOCTOSITENILHO ~WCIIONB30BaTh pa3lIMYHbIe BUABl 4YTCHUSA (W3ydarolnee, MPOCMOTPOBOE,
03HAKOMUTEIILHOE, TIOUCKOBOE), TIPUEMBI CITYIIAHHSL.

. CamoMy co3/1aBaTh HCTOYHMKH HH(GOpPMAIMK pa3HOTO THUIMA W JUIS Pa3HBIX
ayJUTOpUH, COOII0IaTh TpaBUiIa HHPOPMAITMOHHOW 0€30ITaCHOCTH.
o VMeTh HCIMOJIb30BaTh KOMITBIOTEPHBIC M KOMMYHHKAI[MOHHBIC TEXHOJOTHH Kak

WHCTPYMEHT ISl JOCTUKEHUS CBOUX LIEJIEH.

CpenctBoM (GopMupoBaHHsl TO3HABATENbHBIX Y VYJ| ciyxkar ydeOHBI MaTepuan u
MPOJYKTUBHBIC 3aJjaHKsl YueOHUKA, HAIICJICHHbIE HAa Pa3BUTHE:

- OCO3HAHHE POJIU BEILECTB;

- pacCMOTPEHUE XUMHYECKHUX MPOIIECCOB;

- HCIIOJIb30BAHUE XUMHUYECKUX 3HAHUH B OBITY;

- 00bsSICHEHHE MUPA C TOYKU 3pEHUS] XUMUU;

- OBJIQJICHUE OCHOBAMH METOJOB €CTECTBO3HAHUSI.

KommyHnukaTuBHble YV/I:

o OrcrauBasi CBOI TOYKY 3pEHHUS, IPUBOJUTH AapryMEHThI, MOATBEpPXkKAAs HX
dakramu.

o B nuckyccun ymeTh BBIABHHYTH KOHTpPapryMeHTBI, Iepedpa3supoBaTh CBOIO
MBICITb (BJIaJIeHHE MEXaHM3MOM SKBUBAJIIEHTHBIX 3aMEH).

J Y4YUTbCSI KPUTUYHO OTHOCUTHCS K CBOEMY MHEHMIO, C JIOCTOMHCTBOM IIPU3HABATh
OLIMOOYHOCTh CBOEIO MHEHUS (€CIIM OHO TAaKOBO) M KOPPEKTUPOBATh €r0.

o [ToHumass mMO3ULMIO JApPYroro, paziuyaTb B €ro pedyu: MHEHHe (TOUKYy
3peHHsl ), J0Ka3aTEIbCTBO (apryMEHTHI), (PaKThl; TUTIOTE3bl, AaKCHOMBI, TEOPHH.

o YMeTh B3MVIAHYTh Ha CUTYaLUIO C MHOM MO3UIMM M JOrOBAapUBAThHCS C JIOABMHU

WHBIX ITO3ULINI.

CpenctBom (popMupoBaHUs KOMMYHUKATUBHBIX Y'Y [ ciy’kaT TEXHOJIOTHS MPOOIEMHOTO
nuanora (moOyXOAroluii M MOJBOAAIIMEN AuManor) W paboTa B MajblX TPyINax, TaKxke
WCIIOJIb30BaHHUE HA YPOKAX JIEMEHTOB TEXHOJIOTUU MPOAYKTUBHOTO YTCHHUS.

[IpenmeTHble pe3ysbTaThI:

BrInycKkHHUK HayduTCS:

® XapaKkTepu3oBaThb OCHOBHBIE METOJAbl TO3HAHMSA: HaONIOJEHUE, W3MEpPEHUeE,
JKCIIEPUMEHT;

® ONUCHIBATH CBOMCTBA TBEPJBIX, JXKHUJKHX, Ta3000pa3HBIX BEIIECTB, BBIACIAS HX
CYIIECTBEHHBIE MPU3HAKY;

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX [IOHATUH <«ATOM», «MOJIEKYJIa,
«XMMUYECKUH DJIEMEHT», <«IIPOCTOE BEIIECTBO», «CIOXKHOE BELIECTBO», «BAJICHTHOCTHY,
«XHUMUYECKAsi PEAKIUsI», UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMHUH;

® pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUS MAaCChl BEILECTB, MOCTOSHCTBA COCTABA,
aTOMHO-MOJIEKYJIIPHON TEOPUH;
pasznuyaTh XUMHUYECKHE U (U3UIECKUE SIBIICHNUS,

Ha3bIBaTh XMMUUECKHE DJIEMEHTHI;

OTIPEeIeNIATh COCTAB BEHIECTB MO UX (hopmymnam;

ONPEAENATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COEUHECHUSAX

ONPEAENATH TUIl XUMUYECKUX PEAKUI;

Ha3bIBaTh IPU3HAKU U YCJIOBUS NMPOTEKAHUS XUMUUYECKUX PEAKLINA;

BBIABJIATH MPU3HAKU, CBUAETEIBCTBYIOIIUE O MPOTEKAHUNA XUMHUYECKOW PEaKLUU IPHU
BBITIOTHEHUH XUMHUYECKOTO OITHITA;



® COCTaBIATH (POPMYJIbI OMHAPHBIX COCTUHEHUH;

® COCTaBJIATh YPAaBHEHHS XUMUYECKUX PEaKLUN;

e coOmroaaTh npaBuiIa 6e30nacHON paboThI IPU MPOBEACHUH OIBITOB;

® [10J1b30BaThCs JJAOOPATOPHBIM 000PYLOBAaHUEM U MOCYIOMH;

® BBHIUUCIITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB;

® BBIYUCIATH MACCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa 10 (hopMyJsie CoeIMHEHMS;

® BBIYHCIATH KOJIMYECTBO, 00BEM MM MAcCy BELIECTBA IO KOJHYECTBY, 00BEMY, Macce
peareHTOB UM IPOAYKTOB PEAKIIMH;

® XapaKTepHU30BaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA MIPOCTHIX BELIECTB: KUCIOPOAA
1 BOZIOPOAA;

® [I0JIy4aTh, COOMPATH KUCIOPO M BOJOPOI;
pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELUIECTBA: KUCIOPOA, BOAOPOL;
pacKpbIBaTh CMbICI 3aKOHa ABOTaipo;
PaCKpBIBATh CMBICI IOHATHH «TEIII0BOM 3 (EKT peakium», «MOJSIPHBIA 00bEM»;
XapakTepu3oBaTh (PU3NYECKHE U XUMHUUECKUE CBOICTBA BOJIBI;
PacKpbIBaTh CMBICI IIOHATUS «PaCTBOP»;
BBIUNCIISTh MACCOBYIO JIOJIF0 PACTBOPEHHOI'O BELLIECTBA B PACTBOPE;
IIPUTOTOBJIIATH PACTBOPHI C ONPEAECIIEHHON MacCOBOM [10JIEN pPACTBOPEHHOT'O BEILIECTBA;
Ha3bIBaTh COCAMHEHMSI N3YYCHHBIX KJIACCOB HEOPTaHUYECKUX BEILLECTB;

® XapakTepu3oBaTh (U3MYECKHE U XMMHUYECKHE CBOICTBAa OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX BELIECTB: OKCHUJIOB, KUCIOT, OCHOBAHUI, COJIEH;

® OMpeAensaTh IPUHAUIEKHOCTD BELIECTB K ONPEAEICHHOMY KJIacCy COeAMHEHUI;

® COCTaBIATH (POPMYJIBI HEOPTAHUYECKUX COCTUHEHNH U3YyUEHHBIX KJIaCCOB;

® IIPOBOAWUTH OMBITHI, MOATBEPKIAIOIINE XMMHYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

® DACIIO3HABATh ONBITHBIM ITYTEM PACTBOPBI KMCIIOT U LIEI0YEH 110 U3BMEHEHUIO OKPaCKU
MHAMKATOPa;

® XapaKTEepHU30BaTh B3aUMOCBS3b MEX]y KJIIACCAMU HEOPTAHUYECKUX COCIMHEHNUI;

e packpsiBaTh cMbIci [lepuoanueckoro 3akona /.M. Menneneesa;

® O0BACHATH (PU3MUECKUII CMBICI ATOMHOTO (TIOPSJIKOBOIO) HOMEpa XUMHUYECKOTO
3JIEMEHTa, HOMEPOB IPYIMIIBI U ITeproja B nepuoanyeckoit cucreme .M. Menneneena;

® OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUs CTPOCHHS aTOMOB, CBOICTB 3JIEMEHTOB B
Ipeienax MaJbIX IEPUOJO0B U IIaBHBIX MOATPYIII;

® XapaKTepH30BaTb XMMHUYECKHE 3JIEMEHTHI (OT BOAOPOJA /0 KalblMsl) HA OCHOBE HX
nojiokeHuss B mnepuonnyeckoi cucreme .M. MenneneeBa M 0COOEHHOCTEH CTpPOEHHUS HX
aTOMOB;

® COCTaBJISITh CXEMbI CTPOEHMSI aTOMOB MepBbIX 20 371€MEHTOB NEPUOANUECKON CUCTEMBbI
J.1. Menneneena;

® DPACKpBIBaTh CMBICII MIOHATHI: «XUMHUYECKAS CBA3bY, «AIEKTPOOTPULIATEILHOCTDY;

® XapaKTepH30BaTh  3aBUCUMOCTh  (DU3MYECKMX  CBOMCTB  BelIECTB OT  TUIA
KPUCTAJTIMYECKON PELIETKHY;

® OMNpeAesnsaTh BUJ XUMUYECKON CBSA3H B HEOPTaHUYECKUX COCTUHEHMSIX;

e 1300pa)xkaTh CXEMbl CTPOEHHSI MOJIEKYJ BELIECTB, 0OpPa30BaHHBIX PAa3HBIMU BHIAMH
XUMHYECKHX CBA3EH;

® pACKpbIBaThb CMBICII TIOHATUH «HOH», «KATHOH», «AHUOH», <AJIEKTPOIHUTHIY,
«HEIJIEKTPOIUTBL, «3IEKTPOIUTHYECKAsT AUCCOLUAIIMS, KOKUCIUTEIbY, «CTEIIEHb OKUCIICHUS»
«BOCCTAHOBUTEIDY, OKHCIEHUEY, «BOCCTAHOBICHUEY;

® OIpeAeNnsaTh CTENEeHb OKUCICHUS aTOMa 3JIEMEHTa B COeIMHEHUY;

® DPACKPBIBaTh CMBICI TEOPUH AIEKTPOIUTUUECKON JUCCOIIUALNH;

® COCTaBJIATh YPABHEHUS IEKTPOIUTUUIECKON JTUCCONHUALMY KUCIIOT, IIEJI0YEH, COeH;



e OOBSCHATH CYIIHOCTh TMIpoOIlecca DSIEKTPOIUTHUECKON JUCCOIMAIMN W PEaKIui
HOHHOT0 OOMEHa;

¢ COCTAaBJIATH MMOJIHBIC U COKPAICHHBIC HOHHBIC YPAaBHCHUSA PCAKIIUN O6MCHa;
OTIPECIIATh BOZMOKHOCTh MPOTEKAHMSI pEaKIii MOHHOTO OOMEHa;
MMPOBOAUTDL PCAKIIUH, IMTOATBCPIKAAOIINC Ka4eCTBECHHEBIA COCTaB Pa3JIMYHBIX BCUICCTB,
ONpeIEesATh OKUCIUTENh U BOCCTAHOBUTEIID;
COCTaBJIATh YPAaBHCHHA OKHUCIIMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ;
Ha3bIBAaTh q)aKTopr, BJIMAIOIIKUC HAa CKOPOCTH XUMHYECKOUI pCaKkuuu;

e KJIacCU(PHUIMPOBATH XUMUYECKHE PEAKIIMU IO PA3IMYHBIM IIPU3HAKAM;

® XapaKTepH30BaTb B3aUMOCBSI3b MEXJIY COCTaBOM, CTPOCHHEM M CBONCTBaAMU
HEMETAIJIOB;

® TPOBOAMTH OMBITHI MO MOJTYYEHUIO, COOMPAHHUIO U M3YUYECHHIO XMMHYECKUX CBOMCTB
ra3000pa3HBIX BEIIECTB: YIICKUCIIOTO T'a3a, aMMHaKa,

® pAacCIIO3HABATh ONBITHBIM ITyTEM I'a3000pa3HbIC BEIIECTBA: YIIIEKUCIIbII ra3 1 aMMHaK;

® XapaKTepH30BaThb B3aUMOCBSI3b MEXIY COCTaBOM, CTPOCHHEM M CBONCTBaAMHU
METAaJIJIOB;

® Ha3bIBaTh OPraHUYECKHE BEUIECTBA MO UX (opMmysie: METaH, 3TaH, ITUJICH, METaHOJI,
9TaHOJ, TJIMLUEPHH, YKCYCHAas KHUCJIOTa, AMUHOYKCYCHas KHCIIOTa, CT€apHHOBas KHCIOTA,
OJICMHOBAsI KUCJIOTA, TJIFOK03a;

® OIICHUBATh BIIMSHHUE XUMHYECKOTO 3arpsi3HEHUs OKPYXKAIOLIeH Cpeapl Ha OpPraHu3M
YeNIOBEKa;

® TPaMOTHO OOpPAMIATHCS C BEIMIECTBAMU B TIOBCETHEBHOM KU3HU

¢ OmnpcaciiATb BO3MOXHOCTb IIPOTCKAHUSA peaKHI/Ifl HCKOTOPBIX HpCI[CTaBI/ITCJICfI
OpPTraHWYECKUX BEIIECTB C KMCIOPOIOM, BOJIOPOIOM, METAJIJIAMU, OCHOBAHUSIMH, TAJIOTCHAMH.

BbIyCKHHUK TOTYYUT BO3MOXKHOCTD HAYYUTHCS:

® BbLIABUI'aTb W MNPOBEPATH OSKCICPUMCHTAJIBHO THIIOTE3bI O XUMHWYCCKUX CBOMCTBax
BEIIIECTB HA OCHOBE MX COCTaBa M CTPOCHMUSI, UX CIIOCOOHOCTH BCTYIATh B XUMUUYECKHE PEAKIINH,
0 XapakTepe U MPOAYKTaX Pa3IMuHbIX XUMUYECKUX PEaKLni;

® XapaKTEepH30BaTh BEIIECTBA MO COCTaBY, CTPOCHUIO U CBOWCTBAM, yCTaHaBJIMBATh
MPUYIUHHO-CIICACTBCHHBIC CBA3W MCKIY JaHHBIMU XapaKTCPUCTUKAMU BEIICCTBA,

® COCTaBJISATh MOJIEKYJISIPHBIE U TIOJHBIE HOHHBIE YPABHEHHUSI TI0O COKPAIIEHHBIM MOHHBIM
YpaBHEHUAM;

® TIPOrHO3MPOBATh  CIHOCOOHOCTh  BEIIECTBA  MPOSBIATH  OKUCIHUTEIbHBIC WU
BOCCTAHOBUTEJIbHBIE CBOWCTBA C YYETOM CTENEHEH OKHUCJIEHHUS 3JIEMEHTOB, BXOJSIIUX B €ro
COCTaB;

® COCTaBISATh  ypaBHEHUS  peaklud, COOTBETCTBYIOIIMUX  MOCIEIOBATEIHHOCTH
MpeBpalleHUI HEOPraHMYECKHUX BEIIECTB Pa3IMUHbIX KIIACCOB;

® BBIJBUTaTh U IPOBEPATH SKCIEPUMEHTAIBHO THMIIOTE3Bl O pe3yibTaTaxX BO3ACHCTBUSA
pa3nuUYHbIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTU XUMUYECKOMN pPEeaKInu;

® UCMOJB30BaTh MPHOOPETEHHBIC 3HAHUS JI SKOJOTUYECKH TPAMOTHOTO TMOBEACHUS B
OKpYXKarollleu cpere;

® JCIIOJIB30BaTh HpI/IO6p€TCHHI)IC KIIFOYCBBIC KOMIICTCHIIMN IIPU BBIMIOJIHCHUN IIPOCKTOB
U y4eOHO-HCCIIEIOBATEILCKUX 3a/Jad 110 M3YYCHHIO CBOWCTB, CIIOCOOOB TIONy4YeHUS U
pacro3HaBaHMUsI BEIIECTB;

e O0OBEKTHMBHO OLICHUBATH I/IH(i)OpMaHI/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCAX;

® KPUTHYECKH OTHOCUTBHCS K TIICEBIOHAYYHOH MHGPOpMAIUU, HEI0OPOCOBECTHOM
peKJaMe B CpeICTBaX MaccoBOM MH(OpMAIIHH;

® OCO3HaBaTb 3HAYCHHUE TCOPCTHUCCKUX 3HAaHUH 10 XUMHU JJISL HpaKTquCKOﬁ
JeSATeTLHOCTH YeTIOBEKa,



® CO3/1aBaTb MOJENU M CXEMbI IS pelleHHs] Y4eOHbIX W TO3HABATENbHBIX 33]1ad,
MOHUMAaTh HEOOXOIUMOCTh COOJIOJICHHSI TPEANUCAHHUM, TpeIIaraéMplX B HHCTPYKIHSX IO
UCIIOJIb30BaHUIO JICKAPCTB, CPEJCTB OBITOBOM XMMHH U JP.

COJAEPKAHUE YYEBHOI'O KYPCA

8 kyacc.

Beenenue

[Mpenmer xumuu. Meroabpl TO3HAHWS B XHUMHU: HAOIMIOJIEHUE, OKCIEPHUMEHT,
MonenupoBanue. Mcrounuku xumuueckod uHGOpManuu, €€ IMOoJyueHue, aHalu3 U
NpEICTaBICHUE €ro pe3ynbTaroB. [loHATHE O XWMHYECKOM »JlieMeHTe H (dopMax ero
CYIIECTBOBaHMs: CBOOOJHBIX aTOMaxX, MPOCTHIX U CIOXKHBIX BellecTBax. [IpeBparienus BelecTs.
OTnnune XUMUYECKUX peakmuii OT (DU3MYECKHUX SIBICHUU. Ponb XUMUM B JKU3HU 4YETIOBEKa.
Xemodunus u xemoobus. Kparkue cBeeHUs U3 UCTOPUHM BO3HUKHOBEHUS U PA3BUTHUS XUMUHU.
Ponb OTEUeCTBEHHBIX YYCHBIX B CTAHOBJICHUM XHMHYECKOW Hayku — paboter M. B.
JlomonocoBa, A.M. bytaepoa, [I. N. MengeneeBa. Xumuueckas CHUMBOJHUKA. 3HAKH
XUMHUYECKHUX DJIEMEHTOB U MPOUCXOXKACHUE UX Ha3zBaHMi. Xumudeckue Gopmyibl. UHIEKCH U
koddunmentsl. OTHOCUTENBHBIE aTOMHas W MOJIEKyJspHas Macchl. IIpoBenmeHue pacueToB
MacCcOBOH JI0JIM XMMHUYECKOI'0 3JIEMEHTa B BELIECTBE Ha OCHOBE ero (opmyinsl. [lepuonnyeckas
cucreMa xumuueckux syemeHtoB JI. M. MenneneeBa, ee CTpykTypa: Majble M OoJiblve
nepuoAbl, Tpynnbl U noArpynnbl. [lepuonuyeckass cucreMa Kak CHpPaBOYHOE IMOcoOue st
MOJIYYCHUS CBEJICHUN O XUMHUECKUX JIEMEHTaX.

Hemonctpauuu. 1. Monenu (mapocrepkneBble U Ctioapra—Dbpurieda) pazaTudHbIX
MIPOCTHIX U CJIOKHBIX BEIIECTB.

2. Konnekuus CTEKISHHOM XMMHUUYECKOW mocybl. 3. Koimekuus mMaTepuaioB U U31eIuil
U3 HUX Ha OCHOBE amoMuHus. 4. B3aumonelicTBue Mpamopa C KHCIOTOM M TIOMYTHEHHE
M3BECTKOBOW BOJBI.

[Ipaktuueckue padotel 1. [IpaBuiia TEXHUKH 0€30MACHOCTH MPH PabOTE B XUMHUYECKOM
kaOunete. [lpuembl oOpamieHuss ¢ 1ab6OpPaTOpPHBIM O0OpPYJOBaHHMEM U HarpeBaTEIbHBIMU
npudopamu.

Tema 1. ATOMBI XUMHUECKHUX 3JIEMEHTOB

AToMBI Kak (opma CYIIECTBOBAHUSI XUMHUYECKUX 3JeMeHTOB. OCHOBHBIE CBEIEHUS O
CTpOEHHHM aTOMOB. JloKazaTenbCTBa CIOXKHOCTH cTpoeHus artoMoB. OmbiTel Pesepdopra.
[TnanerapHast MOIENIb CTPOEHUS aToOMa.

CoctaB aTOMHBIX sA€p: MNPOTOHBI, HEUTPOHBL. (THOCUTENbHAs aTOMHas Macca.
B3anMOCBsI3b NOHATUH «IIPOTOH», KHEUTPOH», «OTHOCUTEIIbHASI AaTOMHASI Maccay.

H3meHeHne uucia TPOTOHOB B fAIpe aToMa — 0Opa3oBaHHWE HOBBIX XUMHUYECKHX
AJIEMEHTOB.

N3meHeHne uncina HEUTPOHOB B sAApe aToMa — oOpa3zoBaHUE M30TONMOB. COBpeMEHHOE
OTpeieJICHUE TIOHATUS «XUMHYECKUN deMeHT». M30TOmbl Kak pa3HOBUIHOCTH aTOMOB OJIHOTO
XUMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTPOCHHUE AIEKTPOHHBIX YPOBHEW aTOMOB XMMHUYECKUX DJIEMEHTOB MAaJIbIX
nepuo1oB. [loHsTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

[Tepuonnueckas cucrema xumudeckux snemeHTtoB JI. M. MeHneneeBa u cTpoeHue
aTOMOB — (DU3MYECKHI CMBICT TOPSIKOBOTO HOMEpa dSJEMEHTa, HOMEpa TPYIIbI, HOMepa
nepuoja.

N3meHeHune yucna 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XHMHUYECKOTO
arieMeHTa — 00pa3oBaHHe MOJOKUTENIbHBIX U OTPULATENbHBIX MOHOB. MoHBI, 00pa3oBaHHbIE
aToOMaMu METaJUIOB M HeMeTauioB. [IpuymHbl U3MEHEHHS] METANIMYECKUX U HEMETAINTMYECKUX
CBOMCTB B mepuojax u rpymmax. O6pa3oBanue OMHapHBIX coeauHeHui. [loHsaTre o0 MOHHOI
cBsi3u. CxeMbl 00pa30BaHusl MOHHOU CBSI3U.



B3aumopeiicTBue aToMOB 3JIEMEHTOB-HEMETANIOB MEXIYy Co0oil — oOpa3oBaHHE
JBYXaTOMHBIX MOJIEKYJI MpOCTBIX BemecTB. KoBajneHTHas HENoJisApHas XHMMHYECKas CBS3b.
DNEKTPOHHBIE W CTPYKTYpHBIE (HOpMYIBI. B3auMoaeicTBie aToMOB HEMETAIUIOB MEXIYy CO00i
— oOpa3oBaHue OMHAPHBIX COCTUHEHHIN HEMETAIJIOB. DJIEKTPOOTpULIaTeIbHOCTh. KoBaneHTHas
noJisipHasi cBsi3b. [IOHSATHE O BAJICHTHOCTH KAaK CBOMCTBE aTOMOB OOpa3OBHIBATh KOBAJICHTHBIC
xumuueckue cBs3u. CocraBieHue (QopMya OMHAPHBIX COCAMHEHUH MO BaJIGHTHOCTH.
Haxoxaenne BaneHTHOCTH 110 (hopMyJie OMHAPHOTO COSTUHEHUSI.

B3aumopeiicTBue aroMOB METAJIOB MEXAY CO00M — 00pa3oBaHUE METaNTMYECKUX
kpuctamuioB. [loHaTHE 0 METAIITUYECKON CBA3H.

JemoncTpauun. Mogenn aToMOB XUMHYECKHUX 3ieMeHTOB. [lepmoaunueckas cucrema
xummudecknx snemeHToB J[. U. MenneneeBa (paznuunbie (opmbl). M3roromienue mojenei
MOJIEKYJ1 OMHAapHBIX coequHeHui. M3roroBieHue Monenu, WUIIOCTPUPYIOIICH CBONCTBA
METAJUINYECKOM CBSI3H.

Kontponbras padota Ne 1 mo Teme: « ATOMBI XUMHUYECKUX IJIEMEHTOBY.

Tema 2 IIpocTble BemecTBa

[lonoxxenne ™erauioB W HemeTalwioB B [lepuoguyeckoil cuctemMe XUMHUYECKHX
AJIEMEHTOB

1. U.MenneneeBa. BakHeiime mpocThie BEIIECTBA — MeETaUIbl (3Kee30, aIFOMUHUM,
KaJmbI[Ui, Marawii, HaTpui, kamwii). OOmme (u3ndeckue CBOWCTBA METAJUIOB. BakHelmme
MPOCThIE BEIIECTBa-HEMETaIbl, 0Opa30BaHHbIE aTOMaMH KHUCJIOPOJa, BOJOpOJa, a30Ta, CEepbl,
docdopa, yriaepoma. MoJieKyIbl MPOCTHIX BEIMIECTB-HEMETAIUIOB — BOJIOPOa, KHCIOPO/a,

a3oTa, rajoreHoB. OTHocHUTenbHAs MoJyeKyisipHas Macca. CrnocoOHOCTH aTOMOB
XUMHUYECKHX 3JEMEHTOB K OOpa30BaHUIO HECKOJBKHX IPOCTHIX BEIISCTB — aJUIOTPOIIHS.
AmnnoTtponHsle MoAudUKauu Kuciaopoaa, hocdopa, onoBa. MeTtauinuecKkue U HeMeTaTHYeCKue
CBOMCTBA MPOCTHIX BeHIECTB. OTHOCUTEIHHOCTH 3TOTO OHSTHSI.

Yucno ABoragpo. KonnuectBo BemiectBa. Mosb. MomnsipHas Macca. MomsipHblii 00beM
ra3000pa3HbIX BemiecTB. KpaTHbie eMUHUIBI H3MEPEHUS KOJIMYSCTBA BEIIECTBA — MUJUIUMOJIb H
KWJIOMOJIb, MWUIMMOJSIPHAsE W KWIOMOJISIPHAsT MAacChl BEUIECTBA, MWUIMMOJBIPHBIA U
KHJIOMOJISIPHBIN 00beMBI ra3000pa3HbIX BEIICCTB.

PacueTsl ¢ HMCnoOnb30BaHMEM MOHATUNA «KOJUYECTBO BEILIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM ra30B», «UUCIO ABOTaIpO».

Jemonctpaunn. O3HaKOMJIEHUE C KOJUIEKIMEN MeTamioB. O3HAaKOMIIEHUE C KOJUIEKINEH
HEMETAaJUIOB.

KonTponbnas pabora Ne 2 o teme: « [IpocTrie BemecTBa»

Tewma 3. CoenmnHeHUs] XUMUYECKHUX JIEMEHTOB

Crenenb okucieHusi. CpaBHEHHE CTENEHU OKUCIEHUS U BaJCHTHOCTU. OrmnpezeneHue
CTENEHH OKUCJIEHMs 3JIEMEHTOB B OMHApHBIX coeuHeHusXx. CocraBiieHue Gopmyn OMHAPHBIX
COeIMHEHHH, OOIINHA CIocO0 NX Ha3BaHMIA.

bunapubpie coeMHEHHS] METAJIJIOB M HEMETAJIJIOB: OKCHUJBI, XJIOPHUIBI, CYIb(UIBI U TIP.
CocraBnenue ux popmyn. buHapHbie coeTMHEHUST HEMETAJUIOB: OKCUJBI, JIETy4He BOJIOPOIHbIE
COCIMHEHMS, WX COCTaB W Ha3BaHus. [lpencraBuTenn OKCUIOB: BOJA, YIJIEKUCIBIN Tas3,
HeramieHass u3BecTb. [lpeicTaBuTenu JeTydnX BOJOPOAHBIX COEIMHEHMI: XJOPOBOAOPOHA U
aMMHaK.

OcHoBaHus, UX COCTaB M Ha3BaHus. PacTBopuMOCTh OcHOBaHUM B Boje. IIpencraBurenu
IeJI0YeH: THAPOKCHUIBI HATPHS, Kamus U Kanblus. [loHsTHe 00 MHAMKATOpaxX W Ka4eCTBEHHBIX
peakuusX.

Kucnotsl, ux cocraB m Ha3zBanusa. Knaccudukanus kucnot. IlpencraBurenu KHUCIOT:
cepHas, coysiHasl, a30oTHas. [loHsATHe 0 mKane kucioTHocTu (mkamna pH). M3MmeHnenue oxpacku
WHIUKATOPOB.

Conm Kak Npou3BOJHBIE KUCIOT U OCHOBaHMWH, UX COCTaB M Ha3BaHUs. PacTBopuMOCTb
coneil B Bojie. [IpeacraBurenu coseil: Xa0pua HaTpus, KapooHaT U pocdaT KanbIus.

AMopdHBIE U KPUCTATUIMYECKUE BEIIECTBA.



MexMOoIeKyasIpHble B3aUMOJEHCTBUA. THUIBI KPUCTAINIMYECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT TUIIOB KPUCTAIUNINYECKHUX PEIIETOK.

UYucteie BemecTBa M cMmecH. lIpuMepsl KUAKUX, TBEPABIX U Tra3000pa3HBIX CMECEH.
CaoiicTBa uMCTHIX BemlecTB U cMmeceil. MIx coctaB. MaccoBass 1 00ObeMHasi 1OJIM KOMIIOHEHTa
cMecu. PacueTsl, CBsI3aHHBIE C UCTIOJIb30BAaHUEM TOHSITHS «IOJISI.

Hemonctpanuu. OOpa3nbl  OKCHJIOB, KHCJIOT, OCHOBaHMM H  coyied. Mojenu
KPUCTAJUIMUYECKUX PEIIETOK XJIOpHUjaa HaTpus, aiMasza, okcuja yriepoaa (IV). Kucnorno-
LIEJIOYHbIE WHJAMKATOPBL, M3MEHEHUE KX OKPACKM B PpA3JIMYHBIX Cpelax. YHHUBEPCAIbHbBIN
VMHJIUKAaTOP U U3BMEHEHHE €r0 OKPACKU B pa3inuHbIX cpenax. [kana pH.

JlaGopaTopubie ombIThl. O3HaKOMIIGHHE CO CBoWcTBaMu ammuaka. Ompenenenue pH
pacTBOPOB KHUCIIOTHI, IIeoud U Bojbl. OmnpeneneHue pH nUMOHHOTO W sIOJOYHOTO COKOB Ha
cpe3e wioaoB. O3HAaKOMIIEHHE C KOJUIEKIMEH cojei.O3HaKOMIIEHHE C KOJUIEKLIHMEW BELIECTB C
pa3HBIM THUIIOM KPUCTAUIMYECKOW pemeTkd. M3roroneHue Monenell KpUCTAIIMYECKUX
pemierok. O3HaKOMIIEHHE C 00pa3LIOM TOPHOI MOPO/IBL.

[Tpaktuueckune padotel 2. [IpuroToBieHHe pacTBOpa caxapa W pacueT €ro MaccoBOH
JIOJIU B pacTBOpE

Tema 4. 3menenus, MpoucxXoAsIIre ¢ BeIeCTBaMu

[loHsiTHE ABIIEHUI, CBSI3aHHBIX C U3MEHEHUSAMH, IPOUCXOJAUIMMU C BELIECTBOM.

SBneHus, CBSI3aHHBIE C W3MEHEHUEM KPHUCTAUIMYECKOTO CTPOCHHS BEIIECTBA IPHU

MOCTOSSHHOM €ro cocraBe, — (Qu3nyeckue sBieHus. Duzndeckue SBICHUS B XUMUU:
JUCTHIUISAIMS, KPUCTAUTU3AlMs, BBIMIAPUBAHUE H BO3TOHKA BEIICCTB, (QWIBTPOBAHHE U
HeHTpudyrupoBaHue.

SIBneHus, CBsI3aHHBIE C HM3MEHEHHUEM COCTaBa BEIIECTBA, — XHMHYECKHE PEaKIIHMH.

[Ipu3Haku M yciaoBusi NPOTEKaHUS XUMHUYECKHUX peakuui. BplieneHue TemiaoTsl U CBETa —
peakuuu ropenus. [lonstue 00 5K30 - U SHAOTEPMHUUECKUX PEAKLIUAX.

3aKOH COXpAaHEHHMsS] MacChl BEUIECTB. XMUMHUYECKUE ypaBHEHUs. 3HAUEHHUE HHICKCOB M
ko3 PunmenToB. CocTaBieHUe YpaBHEHHIH XUMUYECKUX PEAKITHH.

Pacuersl mo xumuyeckuMm ypaBHEeHMsM. PelleHue 3agau Ha HAaXO0XKIEHHE KOJIMYECTBA,
Macchl WM o0beMa NPOAYKTa pPEaKUUH MO KOJIUYECTBY, Macce HIM OO0BEMY HCXOIHOTO
BelecTBa. Pacuersl ¢ MCIOIB30BAHMEM MOHSITHS <«I0JIs1», KOTJa MCXOJHOE BEIIECTBO JaHO B
BHJIE pacTBOpa C 3aJaHHOM MAacCOBOM [IOJ€H PACTBOPEHHOI'O BEIIECTBA WM COJEPKHUT
ONPEAEIEHHYIO JIOJII0 IPUMECEM.

Peaknun  pasnoxenus. IlpencraBieHue O  CKOPOCTH  XMMHYECKHMX — pEaKIUM.
Karanuzatopel. ®epmenthl. Peaknum coeauHenus. KaranuTudeckne W HEKaTaIUTHYECKUE
peakuuu, oOpaTumble W HeoOpaTuMble peakiuu. Peaknum 3amenienus. Psg  akTUBHOCTH
METaJUIOB, €ro MWCIOJIb30BAaHUE I NPOrHO3UPOBAHMS BO3MOXXHOCTH IMPOTEKAHHUS DPEAKLUN
MEXIy METaulaMM W KHCJIOTAMM, PEaKIMi BBITECHEHMsS OJHHMX META/NIOB M3 pPacTBOPOB HX
cojeil Apyrumu Metayuiamu. Peakiun oOMeHa. Peakiuu HeiTpanuzanuu. Y caoBUs NPOTEKaHUSL
peakuuit oOMeHa B pacTBOpax /10 KOHIIA.

Tunsl XMMHUYECKHX PEAKIM Ha NpUMEpE CBOMCTB BOABI. Peakius pasinoxeHus —
AJIEKTPOJIN3 BOJABI. Peaknuu COEIMHEHHS — B3aUMOJCHCTBHE BOJBI C OKCHJAAMHM METAJLUIOB U
HEMETAJUIOB. Y CJI0BUE B3aMMOJEHCTBHS OKCHJIOB METAUIOB U HEMETauIoB ¢ BOoAoW. Ilonsatue
«ruApOKcUIb». Peakium 3amenienns — B3auMoeicTBE BOJbI ¢ MeTaimaMu. Peakiiun oomeHa —
TUAPOJIN3 BEIECTB.

Hemonctpanuu. [IpuMepsl puzndeckux sBICHHN: a) MIaBieHue napaduHa; 6) BO3roHKa
uoja Uiy OEH30MHOM KHCIIOTHI; B) PACTBOPEHHE OKPALICHHBIX COJeH; I') Tu(Qy3us TyIIHCTHIX
BEIIECTB C TOpsIIed JTaMIOYKM HakanuBaHus. [IpuMeppl XMMHUECKUX SIBICHUN: a) TOpeHUe
marHusi, (ocdopa; 0) B3auMoOJEHCTBUE COJNSHOW KHUCIOTHI C MPaMOpPOM WM MEJOM; B)
nonyueHue ruapokcuaa meau (Il); r) pacTBopeHHe MONY4EHHOTO THAPOKCUAA B KUCIOTaX; 1)
B3anmojeiicteue okcuaa meau (II) ¢ cepHOM KHUCIOTON NMpH HAarpeBaHWU; €) pa3jIoKEHUE
NepMaHraHata Kajus; ’) pa3jioXKeHHe MepoKcuia



BOZOpOJa C TIOMOIIBIO TUOKCHIAa MapraHila U Karaja3bl KapTodemns Wi MOPKOBH; 3)
B3aMMOJICHCTBUE Pa30aBICHHBIX KHCIOT C METAJIJIAMH.

[Tpaktuyeckue padotsl 3. [IpU3HAKM XUMUYECKUX PEaKIUil.

Kontponbnas padota Ne3 no teme: «V3MeHEHUs, TPOUCXOSIINE C BEIISCTBAMI

Tema 5. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3JEKTPOIUTOB

PactBopenne kak ¢usuko-xumudeckuid mnpomecc. [loHarme o rHaparax u
Kpuctauioryaparax. PactBopumocTs. KpuBble pacTBOPUMOCTH KaK MOJEIb 3aBUCUMOCTHU
pacTBOPUMOCTH TBEPABIX BEIIECTB OT TemIepaTypbl. HachlllleHHbIE, HEHACBIIMICHHBIE |
MEPECHIIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB JJI PUPOJIBI U CEICKOTO XO35ICTRA.

[TonsTe 00 HSJIEKTPOIMTHYECCKON TUCCOMMAIIMN. ODJIEKTPOIUTBI M HEIJIEKTPOJIUTHI.
MexaHu3M JHMcCOIMANMM  DJIEKTPOJIUTOB C pPa3jU4HBIM  XapakTepoM cBs3u. (CremneHpb
AJIEKTPOJIUTUYECKON Jucconraui. CUIIbHBIC B CIIa0bIe SJICKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUH AIEKTPOIUTHUECKON aucconuanuu. MoHHble ypaBHEHUS
peakuuii. Peakiiun oOMeHa, uaymmme 10 KOHIA.

Krnaccudukanus nOHOB U UX CBOICTBA.

Kucnotel, ux xmaccudukanus. Jlucconuanus KUCIOT U UX CBOWCTBA B CBETE TEOPHH
ANIEKTPOJIUTUYECKON  JHcconManuud. MOJNEeKylIsipHble W HOHHBIE YpaBHEHUS PEaAKIUH.
B3aumoneiicTBrue KHUCIOT € MeTaulaMHu. ODJIEKTPOXUMHUYECKUN Pl HANPSHDKEHUW METaslIoB.
BzaumoneiicTBre KHCIOT C OKCHJIAMU METAUIOB. B3auMonelicTBrUe KHCIOT ¢ OCHOBAaHUSMH —
peaknus HeWTpanu3anuu. BzaummomencTBHE KHCIOT ¢ cojisiMH. Vicmosb3oBaHWE TaOIHUIIBI
pPacTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kiaccudukanus. Jlucconuanusi OCHOBaHMH M WX CBOWCTBA B CBETE
TEOPUU  DJIEKTPOJUTHYECKON Juccouuanuu. B3anMmoneicTBUE€ OCHOBaHUW C  COJISIMM.
Hcrnonp3oBaHue TaOMUIBI PACTBOPUMOCTH JUISS XApPAKTEPUCTUKH XHMHYECKHUX CBOMCTB
OoCHOBaHui. B3anmoaeiicTBHE MIEIOUeH ¢ OKCHIaMHU HEMETAJIOB.

Comnu, UX JUcCOLMAIUs U CBOMCTBA B CBETE€ TECOPUM DJICKTPOJIMTHYECKOU TUCCOLMAIMH.
B3aumoneiicTBue coineli ¢ MeramiaMy, OCOOCHHOCTH ITHX peakiuii. B3anmomelicTBue coieil ¢
coysiMu. Mcnonb3oBaHue TaONHITBI PACTBOPUMOCTH JJISI XapaKTEPUCTUKH XMMHYECKUX CBOMCTB
COJIeHi.

O06o00menue cBeaeHn 00 OKCHIaX, X KIaCCH(UKAIIMN U CBOMCTBAX.

I'enetnveckue psiapl MeTaia W HeMeTauia. ['eHeTHdeckass CBS3b MEXIY Kiaccamu
HEOPraHUYECKHUX BEIECTB.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.

OmnpeneneHue CTENeHEW OKUCICHUS ISl SJIEMEHTOB, OOpa3yOIIMX BEIIECTBA Pa3HBIX
KiaccoB. Peakuuu WOHHOTO OOMEHA M OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
OkucnuTenb M BOCCTAHOBHUTENb, OKHUCJIEHHME M BoccTaHOBJieHUE. COCTaBI€HHE YpaBHEHUU
OKHCITUTETHFHO-BOCCTAHOBUTENLHBIX PEAKIIMI METOIOM JIEKTPOHHOTO OaiaHca.

CBoiicTBa IpPOCTHIX BEIIECTB — METAUIOB M HEMETAJJIOB, KHUCIOT M COJEH B CBETE
OKHCITUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIHI.

JlemoHcTpanuu. B3anmoseiictBie pacTBOpOB XJOpUAa HATpUsl M HUTpara cepedpa.
[Tomyyenue HepacTBOPUMOTO THUIPOKCHIA M  B3aUMOJICUCTBHE €ro C  KHCIOTaMH.
B3aumopeiicTBue KHUCIIOT C OCHOBaHHMSAMH. B3amMojeicTBHE KHCIOT ¢ OKCHAAMH METaJlIOB.
BiamMogeiicTBue KUCIIOT ¢ MeTauiaMu. B3aumojencTBUe KHCIOT C COJIIMH. B3aummopaeicTBHe
meaouei ¢ kuciaoraMu. B3aumopelcTBre mieaouei ¢ OKCHIaMH HeMeTallsIoB. B3aumojeicTrre
niesioyet ¢ consamu.  IlomydeHne m cBOWMCTBa HEPACTBOPHMMBIX OCHOBaHWM. B3ammopeincrteue
OCHOBHBIX OKCHIOB C KHCIIOTaMH. B3aumMozeiicTBie OCHOBHBIX OKCHIOB C BOJIOM.
B3anMoaeiicTBHE KUCIOTHEIX OKCUIIOB C IIEJIOYaMHU.

[TpakTuueckue paboTel 4. MoHHBIE peakiuu (yCIOBUS TEYCHHS] XMMHUYECKHUX pEaKInid
MEXy PaCTBOPAMH JIEKTPOJUTOB /10 KOHIIA).

5. Pemienune skcriepruMeHTaIbHBIX 33]1a4.

Hroroast koHTpOIBHAs paboTa 3a Kypc XMMHUH 8 Kiiacca.



9 kiacc.

Beenenne. O01as xapakTepucTHKa XUMUYECKUX 3JIEMEHTOB U XMMHUECKHUX PEaKIMM

[lepnonnueckuit 3akoH u Ilepuoamueckas cucrema xumudeckux snemeHtoB JI. .
Menneneena

XapakTepucTrKa 3JIeMEeHTa 0 €ro nojokeHuto B Ilepuoanueckoil cucreMe XMMUYECKUX
sanemenToB JI. 1. MenaeneeBa. CBoiicTBa OKCHUIOB, KHCIIOT, OCHOBAaHUH U COJIEH B CBETE TEOPUU
3JIEKTPOJINTUYECKON JUCCOLMAIIMN U OKUCIICHUSI-BOCCTAHOBIICHHUSI.

[TonaTne 0 mepexoAHbIX 3JeMeHTaX. AM(MOTEPHOCTh. | eHeTHYeCKHid psAl MEPEXOTHOTO
3JIEMEHTA.

Ilepnonnueckuin 3akoH u Ilepumoaudeckas cucrema xumudeckux snementos JI. M.
Meunneneesa.

XumMu4ecKass OpraHu3anusl KUBOW M HEKHUBOW INpUPOAbl. XUMHUYECKHHM COCTaB sA1pa,
MaHTUHA M 3€MHOM KOpbl. XMMHUYECKHE 3JEMEHThl B KIIETKaX >KMBBIX OpPraHu3sMoB. Makpo- u
MHUKPO3JIEMEHTBHI.

O0600611eHre cBeleHUu 0 XUMHYECKUX peakuusax. Kinaccudukanus XuMUUYECKUX peakiuii
[0 PA3JIMYHBIM IPU3HAKAM: «UHUCIO M COCTAB pEarupyrolmx M 00pa3yoUIuXcs BEIIECTBY,
«rermaoBod  3pQexT», «HampaBlIEHUE», «U3MEHEHHE CTElEeHEH OKHUCICHHUS JJIEMEHTOB,
00pa3yIoNMX pearnpyronme BemecTBay, «(hasza», «ICIoNb30BaHue KaTanu3aTopa». [loHsaTre o
CKOPOCTH XHMMHUYECKOW peakuuu. DakTophl, BIUAIONIME HA CKOPOCTh XUMHUYECKHUX DPEAKLUH.
Karanuzarops! u katanu3. UHrHOUTOpEI. AHTHOKCHIAHTHI.

JNlemonctpanuu. Paznuunaple ¢opmbl Tabauiel Jl. WM.Menneneea. Mojenu aTtomMoB
ANEMEHTOB 1—-T0 mepuosoB. Mojenb CTpoeHus 3eMHOro Imapa (momepeuHblid pas3pes).
3aBUCUMOCTh CKOPOCTHM XHMMHMYECKOM peakuuu OT NPHUPOAbl PEarupyrolux BeLIECTB.
3aBUCHUMOCTh CKOPOCTM XUMHYECKOW peakUuu OT KOHIEHTpAlMM pPEarupyrouiuX BEIIECTB.
3aBUCUMOCTh CKOPOCTH XMMHMYECKOM pEaKIMu OT IUIOIIAJH CONPUKOCHOBEHHUS pEearupyrolux
BEUIECTB («KUISALIMH CIIOW»).

Jlaboparopubie onbIThl 1. [lonydyeHne ruipokcuaa MHKA U UCCIIEJIOBAHUE €r0 CBOMCTB.
2. MopenupoBanue mnoctpoeHus Ilepuoguueckol cUCTEMBI XUMHUYECKUX d3JeMeHTOB /.
N.MenneneeBa

Jlnarnoctuueckas KOHTposbHast padota Nel

Tema 1. Metamisl

[Tonoxenne meraioB B llepuogmyeckod cucreme XuMuU4eckKux sieMeHToB J[. .
MenneneeBa. Meraumueckass KpUCTANIMYECKAs PEIIETKA U METAJUINYECKAast XUMUYECKast CBA3b.
O6mme ¢uzuyeckue cpoiicTBa MeTawioB. CIUtaBbl, UX CBOWCTBAa M 3HAUYCHHE. XUMHYECKHE
CBOMCTBA METAJZIOB KaK BOCCTAHOBUTENEH, a TakXke B CBETEC UX IOJOXKECHUSI B
ANEKTPOXUMHUYECKOM DSy HANPSIKEHUN METaJUIOB.

Koppo3ust MeTaimnoB u criocodsl 00psObI ¢ Hell. MeTauibl B ipupoje. O6mue crnocoobt
UX TOJIyYEHHS.

OOmiast xapakTepuCTHKa IIETOYHbIX MeTaioB. Metamisl B npupozae. O0mue crnocoObt
ux nomnydenus. Crpoenue atomoB. lllenounbie mMeTamuibl — mpocThie BellecTBa. BaxHeimue
COEJMHEHUS LIENIOYHBIX METANIOB —OKCHU[bI, TMJIPOKCUABI M CONMU (XJIOpU[IbI, KapOOHATHI,
cynbdaTbl, HUTPATHI), UX CBOWNCTBA M TPUMEHEHHE B HApPOJAHOM Xo3siicTBe. Kanwmiiabie

yIoOpeHusl.

OO6mas xapakTeprcTUKa 3JeMEeHTOB InaBHOM noarpymnmnsl 11 rpynmner. CTpoeHne aToMoB.
[[{eoyHO3eMENBbHBIE  METAJUIBI  —  IPOCThIE  BEIIECTBA.  BaxHedlue  COeAVHEHUS
[IEJIOYHO3EMENbHBIX METaNIOB — OKCHJBI, THAPOKCUABI M COJM (XJIOPUIbI, KapOOHATHI,

HUTPATHI, Cynb(haTel, (hocdaTsl), IX CBOMCTBA U MPUMEHEHHE B HAPOJHOM XO3SIHCTBE.

Amtomunuil. CTpoeHre aroma, (U3MYECKHME W XHUMHYECKHE CBOMCTBAa MPOCTOrO
BemecTBa. COeNMHEHUS AMIOMUHHS — OKCHUI U THUIPOKCHI, HUX aM(OTEpHBIH XapakTep.
Baxwneimue conu amomunus. [[puMeHeHne antoMIUHUA U €70 COSAMHEHUM.



Kenezo. Ctpoenne aroma, GU3NYECKUE W XMMHUYECKHE CBOWCTBA MPOCTOTO BEIIECTBA.
I'enernueckue psasl Fe2+ u Fe3+. Baxneimue conm xene3a. 3HAUEHUE Kele3a U €ro
COEIMHEHUH ISl IPUPOJIbI U HAPOJHOTO XO35KCTBA.

Hemonctpanuu. O0pa3upbl IMENOYHBIX U IIEI0YHO3EMENbHBIX MeTauioB. OOpasisl
CIIaBOB. B3anMonencTBue pacTBOPOB KHUCIOT U cojied ¢ Merauiamu. llosydenue ruapoxcuna
QTIOMUHUSI M KCCIIEJOBAaHUE €ro CBOMCTB. B3amMojelcTBue xese3a C COJMSHOW KHCIOTOM.
[Tonyuenue runpokcuon xenesa (11) u (III) u uzyyenue ux cBoMCTB.

[Ipaktuueckue pabotbl. 1. OcyliecTBiIeHHE IENOYKH XUMHYECKHX IpEBpaleHU. 2.
[Tonyyenue u cBOiCTBa COeqUHEHUN MeTauioB. 3. PeleHue 3KCIEpUMEHTANBHBIX 3a/ad Ha
pacno3HaBaHUE U MOJYyYEHUE COEAMHEHUIN METAIIOB.

KonTponbnas padota No2 mo Teme : MeTaibhy

Tema 3. HemeTamibl

OOmiasi xapakTepuCTUKAa HEMETAUIOB: TMoyiokeHne B [lepwogudeckoil cucreme
xumuueckux ayemeHToB . U.Meneneena,

OCOOCHHOCTH  CTPOCHHSI aTOMOB, d3JEeKTpooTpunarenbHocTh (D0) kak  Mepa
«HeMeTaIMYHOCTHY, psia 0. Kpucrammueckoe CTpOCHHE HEMETAIIOB — MPOCTHIX BELIECTB.
Amnnorponusi. dusnyeckue cBOMCTBa HeMeTauioB. OTHOCUTEIBHOCTh MOHSATHNA «METALD» H
«HEMETaI».

Bonopoa. Ilonoxenne Bogopoaa B Ilepuoanyeckoii cucremMe XUMUYECKUX JIEMEHTOB /1.
N. Menneneea. CtpoeHne atoma U MoJekyidbl. Dusnyeckne M XUMUYECKHE CBOMCTBA
BOJIOPO/Ia, €r0 MOJIYYEHUE U IPUMEHECHHE.

Boga. Ctpoenne Monekyinbl. Bonmoponnas xumuueckas cBsizb. PU3MUECKHE CBOWCTBA
BOJBI. AHOMaJWHM CBOWCTB BOABL. [ mapodunbHble W THIAPO(GOOHBIE BeliecTBA. XUMUYCCKUE
cBoiictBa BoAabl. KpyroBopoT Boael B mnpuponae. Bopoouucrtka. Aspauus Boabl. BeiTOBBIE
¢buneTpsl. MuHepanbabie BObL. JUCTHILIIMpOBaHHAs BOJA, €€ MOTyYeHNUE U TPUMEHEHHUE.

Obmas xapaktepuctuka rajgoreHoB. Ctpoenne aToMoB. [IpocTeie BeriecTBa 1 OCHOBHbBIE
COCIMHEHUS TaJOTeHOB, WX CBoWcTBAa. KpaTkue cBepeHus o xiope, Opome, ¢rope u HoOJE.
[IpuMeHeHue rajloreHoB U UX COEAMHEHUI B HAPOJHOM XO3SIICTBE.

Cepa. CtpoeHue aroma, ajuIOTpOIHs, CBOMCTBA M MPUMEHEHHE POMOMYECKON CEephI.
Oxkcunsr cepsl (IV) u (VI), ux nomyuenue, cBoiictBa u npumenenue. CepHasi KUCJIOTa U €€ COJIH,
UX IPUMEHEHUE B HAPOJHOM XO03siicTBE. IIpON3BOACTBO CEPHOM KUCIIOTBHI.

A3ot. CTpoeHue atoMa 1 MOJIEKYJIbI, CBOMCTBA IPOCTOTO BEIIECTBA. AMMUAK, CTPOEHHUE,
CBOMCTBa, ToydeHue U npumeHeHue. Conu aMMOHMS, UX CBOMCTBA U NpuMeHeHue. OKCHIbI
azota (II) u (IV). A3oTHas kucjoTa, ee CBOWCTBa M TMpPUMEHEHHE. HUTpaThl U HUTPHTHI,
npobiieMa uX Co/IepKaHUs B CEIbCKOXO03HCTBEHHON MPOIYKIIMH. A30THBIE y100pEHUS.

®ocdop. CtpoeHue aroma, aulOTpONHUs, CBOWCTBa 0esoro M KpacHoro d¢ocgopa, UX
npumenenue. OcHOBHbIE coeauHeHUs: okcua ¢ocdopa (V) um oprodocdopHas kuciora,
dochatsl. DochopHbie ynoOpeHus.

VYrnepoa. CTpoenue artoma, ajuIOTPOINHMs, CBOWCTBA MOJAU(DUKAIMN, TPUMEHEHHE.
Oxkcunst yrnepona (I1) u (IV), ux coiictBa u npumeHenne. KapOoHaThI: KalbIUT, COJA, MOTAIII,
WX 3HAYEHUE B MIPUPOJIE U KU3HU YEIIOBEKA.

Kpemunii. CTpoeHne atoMa, KpUCTAIIMYECKU KPEMHUM, €r0 CBOMCTBA U MPUMEHEHHE.
Oxkcun kpemuusi (IV), ero mpupoansie pasHoBUAHOCTH. CHUIMKATBl. 3HAYCHUE COEAMHEHUUN
KPEMHHUS B )KMBOU U HEKUBOU nipupoje. [loHsTHe 0 CHIMKAaTHON POMBIIUIEHHOCTH.

HemoHctpanuu. [lonydyenne u pacrno3HaBaHue Bojopoja. KauecTBeHHas peakuus Ha
rajoreHuJ-uoHbl.. B3anuMojeiicTBUE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEJIBIO.

JlabopaTtopHbie onbITel. O3HAKOMIIEHHE C COCTaBOM MuHepaybHOU Boabl. 30. CBolicTBa
pa30aBieHHON cepHO KUCIOTHL. M3ydeHne cBOMCTB ammuaka. Pacrio3HaBaHue coseil aMMOHUS.
I'openune dochopa Ha Bo3ayxe W B kuciopoxae. Pacmo3naBanme QocdaroB. ['openue yris B
kucnopoje. [lepexon kapOOHATOB B THAPOKApOOHATHI.

[IpakTuueckue paboTsl. 4. Pemenne skcrnepuMeHTaNbHBIX 3aaa4 1o teme «l[loarpymma
kucnoponay. 5. [lonydenue, cobupanue u pacro3HaBaHUE ra30B.



KonTpomnbnas padota Ne3 mo Teme : HemeTanmbny

Tema 5. O6o01IeHNE 3HAHUH TI0O XUMHUHU 32 KypC OCHOBHOM IIIKOJIBI.

Ilepnonnueckunt 3akoH u Ilepmommueckas cucremMa XUMHUYECKHX 3JIeMEHTOB [l
U.MenneneeBa. @u3nyeckuii CMbICI TMOPSAKOBOIO HOMEpa 3JIEMEHTa, HOMEPOB IMepHoia U
rpymmbl. 3aKOHOMEPHOCTH W3MEHEHHSI CBOWMCTB 3JIEMEHTOB M MX COCIMHEHHM B NEpHOJaX U
rpynmnax B CBeT€ MPEACTaBICHUI O CTPOSCHHH aTOMOB 3J1eMeHTOB. 3HaueHue [lepuomuueckoro
3aKOHA.

Bunbsl xumMuueckux CBA3€H M THUIBI KPUCTAJUIMYECKUX pEIIeTOK. B3auMocBs3b cTpoeHus
Y CBOWCTB BEILIECTB.

Krnaccudukanus XuMUYECKHX pEakiui MO pa3Iu4HbIM MpH3HAKaM (YUCIO U COCTaB
pearupyromux U 00pa3yronuxcs BENISCTB; HATMYKUe TPAaHUIILl pa3zaena ¢a3; TerioBoi 3 QexT;
U3MEHEHHE CTEeNeHeW OKHUCICHUS AaTOMOB; WCIOJb30BaHUE KaTajau3aTopa; HalpaBlieHUE
nporekanus). CKOpOCTh XMMHYECKHUX peakiuuid u (akTopsl, BIusOmue Ha Hee. OOpaTUMOCTh
XUMHUYECKHUX PEAKIUI U CIIOCOObI CMEIIEHNS XUMHUUECKOTO PAaBHOBECHSI.

[IpocTeie u cioxkHbIe BemecTBa. MeTaiipl 1 HeMeTasulbl. [ eHeTnueckue psapl METaia,
HEeMeTaula M MmepexogHoro Meramwia. OKCuUAbl W THAPOKCHABI (OCHOBAaHMS, KHCIIOTHI,
amM(pOoTepHBIC THAPOKCHUIBI), colii. VX cocTaB, kitaccupuKamus U o0nIre XUMHUIECKHE CBOWCTBA B
CBETE TEOPUHU IIEKTPOIUTUYECKON JTUCCOLIUAIUH.

Wrorosas koHTpoJibHas paboTa 3a Kypc XuMuu 9 kiacca.

Yueono-meroqnueckuii kommiekT (YMK)

Xumus. 8 Ki1acc: y4eOHHK JUTsi 0011e00pa30BaTeIbHBIX YUPEKICHHIH.

/ O.C. I'abpuenss. - 7-e u3z. crepeorun. — M.: Jlpoda, 2015.

Mertoanueckas Jureparypa

1. Xumus. HacronmpHas kaura yuutens.8 xiace/. O.C.I'abpuensa, H.IT. Bockoboiinukosa, A.B.
SAmykoBa. — M.: «Ipoda», 2007.

2. Xumus.8 Kjacc: KOHTPOJBHBIE M IMpoBepouHbie padoThl Kk yueOHuky O.C. ['aGpuensHa
«Xumus.8 xknacey/ O.C. 'abpuens u ap.- M.: [poda, 201 1r

3. Xumus.8 kmacce: Pabouas Terpanp k yueOnuky O.C. ['abpuensiHa « XuMus.8 Kiacey»

/ O.C. I'abpuensH, A.B. Smykosa. - M.: «/Ipoda», 2011.

4. Xumus. Mynetumenuitnoe npusnoxenue k YMK «Xumus. 8 xnace». DneKTpoHHOE yuyeOHOe
uznanue OO0 «/Ipoda».2008.

Y4yeOHo-TeMaTHYeckHii IJ1aH (8 KJ1acc)

Ne ypokoB | Ha3Banme pa3nena, riiae | KoandecTBo yacon
Bcero N3 naux (popMBI KOHTPOJIA)
KOHTPOJIbHBIX | MPAKTHYECKUX
padoTt pabot
1 Beenenue 5 - 1
2 ATOMBI xumuyeckux | 10 1 -
HIIEMEHTOB
3 [TpocTeie BemecTBa 8 1 -
4 Coenunenus xumuueckux | 10 - 1
JJICMEHTOB
5 HU3meHeHUs, 16 1 1
MPOUCXOSIINE c
BEIIECTBAMU
6 PactBopenue. PacTBopsl. 19 1 2
CaoiicTBa pacTBOpOB
AIIEKTPOJIUTOB
WUTOTO 68 4 5




Y4yeOHo-TeMaTHYecKkMil IJ1aH (9 KJace)

Ne ypokoB | HazBanue pa3aeia, rias KoanuecTBo 4acoB
Bcero M3 nux (popmMbl KOHTPOJIS)
KOHTPOJIbHBIX NPaKTHYECKHU
padort X pabort
1 Beepacnue. Ob6mas | 9 1 -
XapaKTEPUCTHKA
XHMHYECKUX DJJIEMEHTOB U
XUMUYECKUX PEaKIUi
[lepuonnueckuid 3aKOH U
[Tepuoamueckas cucreMa
XUMHUYECKUX 23jeMeHTOB /I.
. Menneneena
2 Merasibl 19 1 3
3 Hemeramnbl 23 1 2
4 Oprannueckue BeIecTBa 9 - -
5 O6oOmmene  3HaHuMi 10 | 8 1 -
XUMHH 32 Kypc OCHOBHOH
IITKOJIBI.
6 Hroro 68 4 5




