PaGouast mporpamMmma
110 XUMHUHN
st 8-9 kimaccos

[osicHuTeEAbHAS 3aLIMCKA.

Pabouas mporpamMma 1o XMMHUU COCTaBJI€HA HA OCHOBE

- IIpukaza Munuctepcta oOpa3oBanus u Hayku Poccuiickoii @eneparun ot 6 oktsa6ps 2009r. Ne 373
«O0 yTBepkIeHnH (peepaIbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa HaYaIbHOTOO0IIIETo
o0Opa3oBaHUs (C USMECHEHUSIMH);

- OOIT OO0 MOY COLII Ne2 r.Vueua;

- ABropckoii mporpammsl O. C. 'abpuensn Xumusi. 7—9 kiaccsl : pabouast mporpamma K Jtuann Y MK
O. C. I'abpuensHa : yuebHO-MeToandeckoe nocodue / O. C. 'abpuensn. — M. : [Ipoda, 2017. — 123,
[1].

-Yue6noro miana MOY COII Ne2 r. Yuaeua bpsiHCKO# 001aCcTH;

-DenepanbHOTO NIepevHs y4eOHUKOB, PEKOMEHAYEMBIX K UCTIOIBb30BaHUIO TPH Pealn3allii HMEIOITIX
rOCyJIapCTBEHHYIO aKKpeIUTAIHIO 00pa30BaTeIbHBIX MPOTrPaMM HayaIbHOTO OOIIET0, OCHOBHOTO
00111eTO0, CpeHeTo 001Iero 0opa3oBaHMs

- Tlonoxenus o padoueit mporpamme o ®I'OC MOY COII Ne2 r. Vaeua bpstHckoii obnactu

Y4yeOHuku:
0O.C. l'abpuensa «Xumus» 8 kiacc, n3natenscto poda, 2018.
O.C. I'abpuensn «Xumusn» 9 knace, nznarensctso Jpoda, 2019

IInanupyeMble pe3y/ibTaThl OCBOEHHUS] y4eOHOI0 MpeiMeTa.

JINYHOCTHBIMM pe3yJIbTATAMHU M3yYeHHs NMpeaMeTa « XuMus»
B 8 Ki1acce SIBISIOTCS CIIEAYIOIINE YMEHHUS:

o OCO3HABATh €IMHCTBO U IIEJIOCTHOCTh OKPYKAIOLIEr0 MUPa, BO3MOKHOCTH €rOII03HABAEMOCTH
1 00BSICHUMOCTH Ha OCHOBE JIOCTHKCHUHN HAYKH;

) TTOCTENEHHO BBICTPAUBATh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHUE: 0OCO3HABATHIIOTPEOHOCTh
Y TOTOBHOCTh K CaM0O0OOpa30BaHUIO, B TOM YHCIIE M B pAMKaX CAMOCTOSITEIIbHOH JIeITEIhHOCTH BHE
IIKOJIBI;

) OIICHUBATH )KHU3HCHHBIC CUTYAIIMH C TOYKH 3PCHHSI OE30ITIaCHOTO 00pa3a KU3HU UCOXPAHCHUS
3JI0POBBS;

o OIICHUBATH YKOJOTUICCKUNA PUCK B3AMMOOTHOIIICHHUH Y€JI0BEKa U MPUPO/IBI.

o (hopMHPOBATH YKOJIOTHYECKOE MBIIIUICHNUE: YMEHUE OIICHUBATH CBOIO JCSITCILHOCTD U

MOCTYIKH JAPYTHUX JHOJEH C TOUKHU 3PEHUSI COXPAaHEHUsI OKPYKAIOILIEH Cpeibl - TapaHTAXKU3HU U
OJyraronoJryuus JItoIei Ha 3emIie.

B 9 kiacce:

. 3HaHUe U NOHUMAHUe. OCHOBHBIX UCTOPHUUECKUX COOBITHI, CBA3aHHBIX C PA3BUTHEM XUMUU;
JOCTHXKECHHUH B 00JIACTH XUMUU U KYJIbTYPHBIX TPAJAUIIUNA CBOCH CTpaHbI (B TOM YHCIIE HAYYHBIX);
0OLIEMHUPOBBIX JOCTHXKEHUN B 0071aCTH XUMHH; OCHOBHBIX IPUHIIMIIOB U IPABHJI OTHOIICHUS K
MIPUPOJIC; OCHOB 3JI0POBOT0 00pa3a )KU3HU U 3/I0POBLECOEPErarOINX TEXHOJIOTUIA; IPABUII TIOBEICHUS B
Ype3BhIYAITHBIX CUTYALUAX, CBS3aHHBIX C BO3JICHCTBUEM Pa3IMYHBIX BEIIECTB; OCHOBHBIX MpPaB U
00s13aHHOCTEH rpakJaHUHA (B TOM YUCIIE 00YJarOIIErocs ), CBI3aHHBIX C THYHOCTHBIM,
pohecCHOHANBHBIM U )KU3HEHHBIM CaMOOIIPEIeNICHUEM; COLIMAIbHON 3HAYUMOCTHU U COEePIKAHUS
npodeccuii, CBI3aHHBIX C XUMUEH;

. 4y8Ccme0 20pO00Cmu 32 POCCUNCKYI0 XMMHUECKYIO HAYKy U JOCTUKECHHS YUCHBIX; YBAKCHUE U
MPUHSITHE JJOCTHKECHUN XUMUH; JIFOOOBb M OEPEKHOE OTHOIICHUE K MPUPOJIE; YBAKEHUE H YUET
MHEHUH OKPYKAIOIIUX K JIUYHBIM JIOCTHKEHUSAM B U3YUCHUU XUMUH;

. npusHanue UEHHOCTH COOCTBEHHOTO 3JI0POBbS M 3JI0POBBSl OKPYKAIOIIMX JIOJEH;



° HEOOXOIUMOCTH CaMOBBIPKCHHS, CAMOPEATN3aIINH, COITUATBHOTO MPU3HAHMSI;

0CO3HAHUe CTENIEHU TOTOBHOCTH K CAMOCTOSITENIbHBIM IMOCTYIIKAM H JIECTBUSM,
OTBETCTBEHHOCTH 32 UX PE3YJIbTATHI;
. nposeienue SKOJIOTHUECKOT0 CO3HAHUS, JOOPOKEIATEIHbHOCTH, JOBEPHUS U BHUMATEILHOCTH
K JIFOJISIM, TOTOBHOCTH K COTPYAHHUYECTBY; MHUIIMATUBBI M TI0003HATEILHOCTH B U3YUYEHUH BEIIECTB U
MPOIIECCOB; YOEKICHHOCTH B HEOOXOIUMOCTH Pa3yMHOT'O UCTIOJIb30BaHUS JOCTHKEHUN HAYKU U
TEXHOJIOTHIf;
= YMeHue YCTaHABIUBATh CBA3W MEXKY LETbI0 U3YYEHHS] XUMUU U TEM, JIJI1 YETO 3TO HYKHO;
CTPOUTH KU3HEHHBIEC U MPO(eCCHOHANBHBIC IIAHBI C YYETOM YCTICIIHOCTH U3YUYCHHS] XUMUU U
COOCTBEHHBIX MTPUOPUTETOB.

MeTanpeaMeTHBIMH pe3yJIbTATAMH H3YYCHUS Kypca « XUMUsS» SIBISAETCI(HOPMUPOBAHNE
YHUBEpCalbHBIX yueOHbIX aeiictuit (Y'Y ).

PerJIHTI/IBHBIe YYI:

I CaMOCTOSITEIbHO OOHAPYKUBATh U (OPMYJIHUPOBATH YUSOHYIO MMPOOIIEMY, ONIPEACIISITHIIETh
ytle6H0H JIeSITEIbHOCTH,

I BBIJIBUTaTh BEPCUU PELIEHUS IPOOIIEMbl, 0CO3HABATh KOHEUHBIN pe3yibTat, BRIOUPATh U3
MPEITIOKEHHBIX ¥ UCKATh CAMOCTOSTENIEHO CPEICTBA TOCTHKEHUS TISIIH;

I COCTaBJIATH (MHIUBUAYAJIHHO WU B TPYIIE) TUTAH PEIICHUS TPOOIIEMBI;

paboras 1o IJIaHy, CBepsATh CBOH JIEHCTBUS C IENbI0 U, IPU HEOOXOAUMOCTH, HCTIPABIISITh
OHII/I6KI/I CaMOCTOSITENIBHO;

B JIMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEIILHO BEIPA0OOTAHHBIC KPUTEPHH

OLICHKH.

H03HaBaTeJII)HbIe YV

aHAIM3UPOBATh, CPABHUBATH, KiIacCU(PUIIMPOBATH U 00001aTh (PAKTHI U SIBICHUS. BBISBISTH
NPUYHHBL U CIIENCTBHS MPOCTHIX SIBIICHUH.

OCYIIECTBIISITH CPABHEHUE, KIACCHU(PUKAIIUIO, CAMOCTOSITEIILHO BEIOMPAsi OCHOBAHUS U
KPUTEPUU JJI YKA3aHHBIX JOTMYECKUX ONepalnid;

0 CTPOUTH JIOTUIECKOE PACCYKICHUE, BKIIOYAIOIICE YCTAHOBICHUE TPHYNHHO-CIICJICTBCHHBIX

CBs3EH.

CO3/1aBaTh CXEMATUYECKHUE MOJIEIIH C BBIJICIICHHEM CYIIECTBEHHBIX XapaKTepUCTUKOOBEKTA.
COCTaBIISATh TE3UCHI, PA3IUNYHBIC BUJIbI IJIAHOB (TMIPOCTHIX, CIIOKHBIX U T.IL.).
peoOpa3oBRIBATh MH(OPMAITUIO U3 OJHOTO BUJIA B IPYroi (TaOJIMILY B TEKCT U TIp. ).

YMETb OTPEAEIATh BO3MOXKHBIE HCTOUHUKH HEOOXOIUMBIX CBEICHUMN, TPOU3BOIUTHIIOUCK
nH(pOpMAIINY, AaHATTU3UPOBATH U OIICHUBATH €€ JIOCTOBEPHOCTb.

Ty W R |

KommyHukarusubie YY1
CamocTosTeIbHO OPraHU30BbIBATh y4eOHOE B3aUMOIEHCTBHE B TpyIIIe (OMpelesaTh O0IUeIEH,
pacrpenensaTs posd, J0roOBapuBaThCs APYT € IPYroM U T.[.).
IIpenMeTHBIMU PE3YJIBTATAMHU U3YUYECHHUS IIPEAMETA SBIISAIOTCA CIEAYIOIUE YMEHMUS:
O OCO3HAaHME POJIH BELIECTB:
® OIPEACIATH POJIb PA3IUYHBIX BEIIECTB B IPUPOJAC U TEXHUKE;
® OOBSCHSATH POJIb BELIECTB B UX KPYTOBOPOTE.
O PacCMOTPEHUE XMMHYECKHX ITPOLIECCOB!
® [IPUBOJUTH IPUMEPBI XUMUYECKHUX IIPOLIECCOB B IPUPOJE;
HaXOJUTh YEPThl, CBUIETEIBCTBYIONINE 00 OOLIMX MPU3HAKAX XMMUYECKHUX MPOLIECCOB U UX
pa3Iuuusx.
HCII0JIb30BAaHNE XUMUYECKUX 3HaHUH B OBITY:
OOBSICHATH 3HAUEHHE BEIIECTB B )KU3HU M X034HCTBE YEIOBEKA.
OOBSICHATH MHUP C TOUKH 3pEHUSI XUMUU:
NEPEUUCIIATh OTIUYHUTEIBHBIE CBOMCTBA XUMUYECKHUX BEIIECTB;
pa3an4aTh OCHOBHBIE XUMHUYECKUE MPOLIECCHI;



OIpeIeNATh OCHOBHBIE KJIACChl HEOPIraHUYECKHUX BEILECTB;

[IOHUMATh CMBICJI XUMUYECKHUX TEPMUHOB.

OBJIaJICHUE OCHOBAMH METO/IOB [TI03HAHUS, XapAKTEPHBIX JJIs1 €CTECTBEHHBIX HAYK:

XapaKTepru30BaTh METO/Ibl XUMUYECKOI Hayku (HaOII01eHue, CpaBHEHUE, HKCIIEPUMEHT, U3MEPEHHE)

U UX POJIb B TIO3HAHUU IPUPOBI;

MIPOBOANTH XUMHUYECKUE OIBITHI U SKCIIEPUMEHTHI U OOBSICHATD UX PE3YJIbTATHI.

® yMEHME OLICHUBATh IIOBE/ICHHUE YEJIOBEKA C TOUKHU 3PEHUS XUMUYECKON O€3011aCHOCTH 110
OTHOILIECHMIO K YEJIOBEKY U IPUPO/JIE:

® IICII0JIb30BATh 3HAHUS XUMUH MPU COOJIIOIEHUN IPABHJI UCTIOJIb30BAaHUS OBITOBBIX XMMHUUECKHUX
[IPENnapaTos;

® pa3IMyYaTh ONAacHbIE U Oe30MacHbIe BELIECTBA.

9 KJ1acChI

UCNOIb306aHUe PASTUIHBIX UCTOYHUKOB XUMHYECKON HH(OpPMAIINH; TOTYyICHHE TaKOH HHPOpMAaInH, ee
aHaJIn3, MOATOTOBKA HA OCHOBE 3TOT0 aHalin3a HH(OPMAIIMOHHOTO MPOIYKTa U €ro Mpe3eHTallts;

— npumereHue OCHOBHBIX METOJIOB MTO3HAHUS (HAOIIOACHHS, YKCIICPUMEHTA,
MOJIETTUPOBAHUS, U3MEPEHUS U T. 1.) U1 U3YUYEHUSI XUMUYECKUX O0BEKTOB;

— UCNONb306aHUe OCHOBHBIX JJOTMUECKUX OTlepaluii (aHainu3a, CHHTE3a, CPAaBHEHHMS,
000011IeHuS, T0Ka3aTeILCTBA, CUCTEMAaTH3AINH, KJIacCUu(DUKAIUU U Jp.) TPH U3YICHUH XUMHUISCKUX
00BEKTOB;

— ¢ opmynuposaHue BEIBOJOB U YMO3aKIIOUSHUH U3 HaOIIOACHUN U M3Y4EHHBIX
XUMHUYECKUX 3aKOHOMEPHOCTEN;

— NPO2HO3UpOo8aHuUe CBOWCTB BEIIECTB HA OCHOBE 3HAHUS UX COCTaBa U CTPOEHUS, a TAK)KE YCTAHOBIICHUS
aHaJIOTUH,

— Gopmynuposarue unie, TUNOTE3 U IMyTeH MPOBEPKU UX UCTUHHOCTH;

— onpedenenue 1eNel 1 3a7a4 y4eOHON M UCCIIEJOBATENBCKOM IEATEIHOCTH U UX
JOCTHKEHUS;

— PAcKpbimue MPAYNHHO-CIIEICTBEHHBIX CBSA3EH MEX/Y COCTABOM, CTPOCHHEM,
CBOICTBaMH, IPUMEHEHHEM, HAX0XKICHUEM B IPUPOJIE U MOTYYCHHEM BaKHEHIIINX XUMUYECKUX
BEIIIECTB;

— apeymenmayusi COOCTBEHHOU MO3UIMH U €€ KOPPEKTUPOBKA B X0/I€ AUCKYCCUU 11O
MaTepraliaM XUMHYECKOTO COJICPKAHUS.

- VMeHue OPTaHU30BBIBATH y4eOHOE COTPYIHUYECTBO M COBMECTHYIO NEATEIHHOCTH C
VYUTEIEM H CBEPCTHHKAMU;

- paboTaTh UHIUBUAYAIBHO U B TPYIIE: HAXOAUTH O0IIEe pelieHHe U pa3peniaTh
KOH(JIMKTHl Ha OCHOBE COTJIaCOBaHMSA TMO3UIMI M ydeTra HWHTEpecoB; (OPMYyIHUPOBATH,

U apryMeHTHpOBATh U OTCTaNBaTh CBOE MHEHUE;

- MNpUHHUMATh NO3UIHUIO CO6CCCIIHI/IK3, IMMOHMUMas MO3ULIHUI0 APYTroro, pas3jimyaTh B €ro pCyuu:
MHEHUE (TOUKY 3pEHUs), TOKA3aTeIbCTBO (ApryMEHTHI), (PaKThl; TUTIOTE3bl, AKCUOMBI, TEOPUH;

- CTPOWTH TMIO3UTHBHBIE OTHOIICHUS B TIpoliecce yIeOHO! 1 MO3HABATEIHHOM 1A TEIIbHOCTH;
- KOPPCKTHO N apryMCHTHUPOBAHHO OTCTAUBATh CBOIO TOUKY 3pCHUSA, B TUCKYCCUU YMCThH
BBIIBUTaTh KOHTPAPTyMEHTHI, epedpa3upoBaTh CBOIO MBICIH (BJIaJJleHUE MEXaHU3MOM 3KBHUBAJICHTHBIX
3aMeH);

- KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM MPU3HABATH
OIIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) M KOPPEKTUPOBAThH €T0;

- npeJyIarath albTepHATHBHOE PEUICHHE B KOH(DIMKTHON CUTYaINH;

- BBIJICJIATH OOIIYIO TOUKY 3PEHHUS B TUCKYCCHUU;

- JIOTOBapHUBAThCS O MpaBUIaX M BOMpOcax sl 0OCYXIEHHS B COOTBETCTBUU C
IIOCTaBJIEHHOM Mepe/l IPpyNIon 3a1adei;

- OpPraHU30BBIBAaTh y4eOHOE B3aMMOJCHCTBHE B rpymie (OmpeaessiTh o0Iue ey,
pacnpenensTh poiu, JOrOBapUBATHCA IPYT C IPYTOM U T. 11.);

- OoTOMpaTh M UCIOJIB30BaTh PEUEBhIC CPEICTBA B MPOIECCE KOMMYHHUKAIIUH C JPYTUMHU



JOJIBMH (JTMAJIOT B TIape, B MAJIOW TPyMIe | T. 1.);

- NPEJCTABIATh B YCTHOW WIIM MHCBMEHHON (opMe pa3BepHYTHIH IIaH COOCTBEHHOMH
JIeSATENbHOCTH;

- BBICKa3bIBaTh U 00OCHOBBIBATH MHEHHUE (CY/KICHUE) U 3allpallliBaTh MHEHUE NTapTHEPAB
paMKax JMajora;

IMPpUHHUMATh PCIICHUC B XO€ JHAJIOra U COTJIaCOBLIBATH €I'0 C COGGCCI{HI/IKOB

IIpeameTHbIe pe3yabTaThl:

B noznaeamenwvnoii cpepe

3nanue (nonumanue):

— XUMHUYECKON CUMBOJIMKU: 3HAKOB XUMUYECKUX 3JIEMEHTOB, GOPMYIT XUMHUUYECKUX
BEILIECTB, YPABHECHUN XUMHUUYECKUX PEAKIU;

— BAKHEUIINX XUMHUUYECKHUX MMOHATUMN: BEIIECTBO, XUMUYECKHUM 2JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAs M MOJIEKYJISIpHAsI MACChl, MOH, KATUOH, aHUOH, XUMUYECKasl CBA3b,
ANEKTPOOTPHUIIATETLHOCTh, BAJIEGHTHOCTD, CTENIEHb OKUCIICHHSI, MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BeEM,
PacTBOPBI, MIEKTPOIUTHI U HEIJIECKTPOJIUTHI, JIEKTPOIUTHUECKAST TUCCOIUAIUS, OKUCTUTENb U
BOCCTaHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIICHUE, TETNIOBOU () (heKTpeaKini, OCHOBHBIE TUIIBI PEAKIIHIi B
HEOPraHUYECKON XUMUU;

— (hOpMyIHPOBOK OCHOBHBIX 3aKOHOB M TEOPUN XUMHUU: aTOM-

AIEKTPOIUTUICCKON AUCCOIMAIIIN M YICHUS O XUMUUYECKOU PEAKIIMH HEMOJIEKYIISIPHOTO YICHUS;
3aKOHOB COXPaHEHUs1 MacChl BELIECTB, TOCTOSIHCTBA COCTaBa BellecTB, ABoraapo; [lepuoauueckoro
3akoHa /[. . MenzeneeBa; Teopun CTPOCHHS aTOMa U YYE€HHS O CTPOCHHUH BELIECTBA; TEOPUH

Ymenue nazvieams:

— XUMUYECKUE DJIEMEHTHI;



-COEIMHEHHUS N3YYEHHBIX KJIACCOB HEOPTAHUYECKUX BEILIECTB;
— OpraHnYecKHe BEIIECTBa Mo UX (hopMyse: MeTaH, 3TaH, TUJICH, alleTUIICH, METaHO,
ATaHOJI, TJIMLIEPUH, YKCYCHAsl KMCIIOTA, III0K03a, Caxapo3a.

Obwvsichenue:

— (bU3MYECKOro CMBICTIAa ATOMHOTO (MTOPSAIKOBOT0) HOMEpPa XMMHUYECKOT0 AJIEMEHTa,
HOMEpOB rpynnsl U nepuoaa B [lepuoanueckont cucreme /1. . MenaeneeBa, K KOTOPBIM 3JIEMEHT
MPUHAJICIKUT;

— 3aKOHOMEPHOCTEN U3MEHEHUS CTPOCHMS aTOMOB, CBOMCTB JIEMEHTOB B IIPEACIIAXMAJIBIX
MEPUOOB U A TPYIII, a TAK)KE CBONCTB 00pa3yeMbIX UMHU BBICIIUX OKCHJIOB M TUAPOKCHUIIOB;

— CYIIHOCTH TIpOILIecca dIEKTPOIUTUYECKON JUCCOIUAIIMU U Pe-aKIIMi HOHHOTO OOMEHa.
Ymenue xapakmepuzosamuw:

— XUMHUYECKHE 3JIEMEHTHI (OT BOJOPO/Ia 1O KAJIbIUs) HA OCHOBE UX IOJIOKEHHUS B
[lepuoanueckoit cucreme xumuueckux anneMenToB . M. MenzaeneeBa u ocoOEHHOCTEH CTPOEHUS UX
aTOMOB;

— B3aUMOCBSA3b MEXY COCTaBOM, CTPOCHUEM U CBOMCTBAMU HEOPIaHUYECKUX BELICCTB;
— XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUUYECKUX BEIIECTB (OKCUI0B, KUCIOT,
OCHOBaHMH, aM(POTEPHBIX COCTUHEHUN U COJIEH).

Onpedenenue:

— cocTaBa BEILIEeCTB IO X GpopMmyiiam;

— BAJICHTHOCTH U CTEIICHU OKUCJICHUS JIEMEHTOB B COCIMHEHUH ;-

— BHUJIOB XMMHUYECKOH CBSI3U B COEUHEHMSIX;

— TUIIOB KPUCTAJUIMUECKHUX PELIETOK TBEP/bIX BEIIECTB;

— IIPUHAUICKHOCTU BELIECTB K OIIPEACICHHOMY KIIACCY COCAUHEHUN;

— TUIIOB XUMUYECKUX PEAKIINM;

— BO3MOKHOCTH POTEKAHHUS peaKIii HOHHOTO0 OOMEeHa.

Cocmaenenue:

— cxeM cTpoeHust atomoB nepBbix 20 sanemenToB [lepuoauueckoii cuctemst J1. U.
Menneneena;

— (opMys1 HEOpraHMUECKUX COSTUHEHNH N3yYSHHBIX KJIaCCOB;

— YpaBHEHUN XUMUYECKUX PEAKIIUMN.

FBesonacnoe obpawjenue ¢ XUMUYIECKOH MOCYI0H 1 TaOOPaTOPHBIM 000PYIOBaHHEM.

IIpogedenue xumuyecko2o IKCnepUMeHma:

— MOJITBEPKIAIOIIEr0 XMMUUYECKUE CBOWCTBA HM3YYEHHBIX KIJIACCOB HEOPTraHMYECKHX
BEIIIECTB;

— MOATBEPKIAIOIIEr0 XUMUYECKUI COCTaB HEOPTraHMUECKUX COEAMHEHUN;

— IO MOJIY4EeHUI0, COOUPaHUIO ¥ pACIIO3HABAHUIO Ta3000pa3HbIX BEIIECTB (KUCIOPO/Ia,
BOJIOPOJIa, YIJIEKHUCIIOTO ra3a, aMMHUaKa);

— 0 OTIPEJICIICHHUIO XJIOPUI-, CYIIb(]aT-, KapOOHAT-HOHOB U MOHA aMMOHHUS C TIOMOTIBIO
KaueCTBEHHBIX PEaKIIU.

Buviuucnenue:

— MacCOBOM JOJTM XUMUYECKOTO 3JIEMEHTA 10 (hOpMyIie COeTUHEHUS;

— MacCOBOM J0JIM BEILIECTBA B PACTBOPE;

— Macchl OCHOBHOTO BeIlleCTBA MO0 U3BECTHOM MacCOBOM J0JIe IpUMeceii;

— 00BEMHOM J0JIM KOMIIOHEHTA Ta30BOM CMECH;

— KOJIMYECTBA BEIIeCTBa, 00beMa MIJIM MAcChl BEIIECTBA 110 KOJIMYECTBY BELIECTBA, 00bEMY
WJIH Macce PearcHTOB WIIH MPOTYKTOB PEaKIIHH.

Hcnonvzosanue npuobpemeHusbix 3HAHUU U YMEHUL 8 NPAKMUYECKOU 0esimelbHOCIU U NOBCEOHeBHO
HCUBHU:

— IU1st 6e30macHOro 0OpalleHus ¢ BEIIeCTBAMU U MaTepUalaMy B OBCEHEBHON KU3HU U
I'PaMOTHOT'O OKa3aHUs TIEPBOI TIOMOIIN TIPU 0’KOTaX KUCIOTaMH H IICIIOYaMU;

— TUTst OOBSICHEHUS OTAENBHBIX (PaKTOB U MPUPOTHBIX SIBICHU;

— JUTSL KpUTHYECKOW OLIEHKH MH(POPMAITUH O BEIIECTBAX, UCTIOIB3YEMBIX B OBITY.

B 1eHHOCTHO-OpHEeHTALIMOHHOM chepe



Ananuz u oyenka MOCIECTBUN AJI OKPYKAIOIIEH cpesibl OBITOBOM U IPOU3BOJICTBEHHON EATEILHOCTH
YeJI0BeKa, CBA3aHHOMU C MOJTyYeHHEM H MepepaboTKON BEIIECTB.

B TpynoBoii cdepe

IIposedenue onepayuti ¢ UCTIOIL30BAHUEM HATrpEBaHUsl, OTCTAMBAHUS, (PHILTPOBAHUS, BBITIAPUBAHUS;
MOJTy4eHUs, COOMpaHUs, PACIIO3HABAHUS BEIIECTB; U3TOTOBJICHUS MOJAENEH MOJIEKYII.

B cdepe 6e3onacHOCTH KU3HEAEATEIbHOCTH

— Cobnrodenue TIpaBUII TEXHUKH 0€30MIACHOCTH MPH MPOBEICHUN XUMHYECKOTO
IKCIIEPUMEHTA;

— oKa3zaHue TIEPBOY MOMOIIH MPHU 0XKOTaX, TOPE3ax U XUMHUECKUX TPaBMax.

Oo0yyaommiicss HAyUYnTCs:

. OIUCHIBATh CBOMCTBA TBEP/BIX, KUIKUX, Ta3000pa3HbIX BELIECTB, BBLACIAA UX CYILIECTBCHHbIE
IIPU3HAKY;

. XapaKTepU30BaTh BEILECTBA [10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATH IPUYMHHO-
CJIEZICTBEHHBIE CBSI3M MEKY TaHHBIMU XapaKTEPUCTUKAMH BELIECTBA;

. PaCKpBIBAaTh CMBICII OCHOBHBIX XUMHUYECKUX MTOHATUHN «aTOM», «MOJIEKYJIA», «XUMHUYECKUN
JIIEMEHT», «IIPOCTOE BEHIECTBOY, «CII0KHOE BEIECTBOY, «BAJICHTHOCTBY, UCIIOJIb3Ysl 3HAKOBYIO
CUCTEMY XUMUU;

. 1300paXkaTh COCTaB IMPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYIT U CYIIIHOCTh
XUMUYECKUX PEAKLMN C TOMOILBIO XUMUUECKUX YPABHEHU;

. BBIYHCIIITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYO MAaCChI BEILIECTB, a TAKKE MAaCCOBYIOIOJIFO
XUMUYECKOI'0 AJIEMEHTA B COCAUHEHUAX IS OLICHKU UX NPAKTUYECKON 3HAYUMOCTH;

. CPaBHUBATH 10 COCTABY OKCHUJbI, OCHOBAHMSI, KUCJIOTHI, COJIH;

. KJ1accu(pUIUpPOBaTh OKCHJIBI U OCHOBAHUSI IO CBOMCTBAM, KUCIIOTHI U COJIU 110 COCTaBY;

. OIHCHIBATh COCTAaB, CBOWCTBA U 3HAUCHHE (B MPUPOJIE U MPAKTUUECKON eI TeIbHOCTUYEIOBEKA)
IIPOCTHIX BELIECTB — KHUCJIOPOJa U BOJAOPOJA;

. JaBaTh CPABHUTEIIBHYIO XapAKTEPUCTUKY XUMHUYECKUX 3JIEMEHTOB U BaJKHEUIINX COCINHEHUN
€CTECTBEHHBIX CEMEMCTB IECJIIOYHBIX METAJUIOB U FaJIOT€HOB;

. I0JIb30BaThCS J1a0OPAaTOPHBIM 000PYIOBAHUEM U XUMUYECKOM MOCYA0M;

. MIPOBOJIUTH HECJIOKHBIE XUMUYECKHE OTIBITHI U HAOIIOICHNUS 32 U3MEHEHUSIMH CBOMCTB BEIIECTB B

nporecce ux MPeBpalieHui; COOI0IATh IPaBIIa TEXHUKH 0€30MaCHOCTH TIPHITPOBEACHUH HAOTIOICHUIHA
U OTIBITOB;

. pa3IMYaTh FKCIIEPUMEHTAIBHO KHCIIOTHI M IENOYH, MMOJIB3YSICh HHANKATOPaMH; OCO3HABATh
HE00X0IUMOCTh COOIIOACHNUS Mep O€30MacCHOCTH PU OOPAIIEHUH C KUCIOTaMU U IIEJI0UaMH.

OOyuarommuiicst HOJy4YUT BO3MOKHOCTh HAYYHTHCH:

. 2PAMOMHO 0OPAUAMBCSL C BEUWECMBAMU 8 NOBCEOHEBHOU JHCUSHIL,

. 0CO3HABAMb HEODXOOUMOCMb COONIOOEHUS NPABUIL IKONOSUHECKU OE30NACH020 NOBEOeHUs 6
OKpYdHcaroujeti npupooHoll cpeoe;

. NOHUMAMb CMBICIL U HEOOXO0OUMOCb COONI00EHUs NPEONUCAHUT, NPedNacaeMblX 6UHCMPYKYUAX NO
UCNONB308AHUIO JIEKAPCNE, CPEOCME ObIMOBOU XUMUU U OP.;

. UCNONB3068aAMb NPUOOPEMENHBLE KNI0Yesble KOMNEeMeHMHOCMU NPU 8bINOHEHUU
UCCe008aMeENbCKUX NPOEKMOB NO U3YUEHUIO CBOUCME, CNOC0O08 NONYUEeHUs. U PACNO3HABAHUABEUeCNE;
. Pazeusams KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOAb3YS CPeOCMBA YCMHOU U NUCbMEHHOU

KOMMYHUKAYUU npu pabome ¢ mekcmamu y4eOHuKa u 0OnOIHUMeNbHOU TUmepamypoti, CnpagoyHbLMU
Mmaoauyamu, NPosEIAMb 20MOBHOCHb K YBANCEHUIO UHOU MOYKUPEHUSI NPU 00CYIHCOEHUU Pe3yTbmamos
8bINOIHEHHOU pabomul,

. 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUeCMBAX U XUMULECKUX NPOYECCcax, KPUMU4ecKu
OMHOCUMBCA K NCEBOOHAYYHOLL UHOpMayul, HeO0OPOCOBEeCMHOU peKlame, KACAWelcs: UCNOIb308AHUS
PABNIUYHBIX 6EUJeCE.



Conep:kanue y4eOHOIro npeamera.
8 kiace

BBenenue 5 .

[Ipenmet xumuu. BemecTBa. [IpeBpaienus Bemects. Posib XuMuM B xKU3HU YenoBeka. KpaTkuecBeaeHus
10 UCTOPUU pa3BUTUSI XUMUU. OCHOBOMOJIOKHUKHA OTEUECTBEHHON XUMHUH. 3HAKU (CUMBOJIbI)
xuMmuueckux snemeHToB. Tabnuma JI. . Menaeneesa. Xumuueckue GOpMyIIbL.

OtHocuTeNbHAs aTOMHAs M MOJICKYJIIpHasi Macchl. MaccoBas J0JIsl 2JIEMEHTA B COSAMHCHUHN
JlaGopaTopHBIE OIBITHI.

Tema 1. ATOMBI XMMHYECKHX 3JIEMEHTOB- 9 4.

OcCHOBHBIE CBEJICHUS O CTPOCHUHU aTOMOB. COCTaB aTOMHBIX SiJIep: TPOTOHBI U HEUTPOHBI. M30TOMIBI
OnektpoHbl. CTPOCHHE ANMEKTPOHHBIX 000109eK aTOMOB 351eMeHToB Ne 1 — 20 Bradmmue /1. U.
MenneneeBa. MeTaaandecKue 1 HEMETAJIUIMUSCKHE CBOMCTBA 3JIEMEHTOB.

H3meHenune CBOMCTB XMMUYECKUX 3JIEMEHTOB T10 Tpymmnam u nepuogam. MoHHas XuMudeckast CBs3b.
KoBasieHTHast HeNoOJsipHAsk XUMUYECKask CBsI3b. DIIEKTPOOTpULIATeIbHOCTh. KoBaneHTHas ossipHas
XHMUYecKas. MeTajmndeckas XUuMU4IecKas CBS3b.

Kountpoabnas pa6ora Nel «ATOMBI XUMHUECKUX JIEMEHTOBY

JlabopaTtopHubie onbITHL. 3. MoaeIupoBaHKe MPUHIINAIA ISHCTBHS CKAaHUPYIOIIETO MUKPOCKOTIA. 4.
W3roroBnenue Mojaeneit MoJIeKysn OMHapHBIX coequHEHM. 5. 3roToBIeHne MOAeNu, HILTFOCTPUPYIOIEH
CBOMCTBAa METAJLIMYECKOH CBA3H.

Tema 2. IIpocTbie BemecTBa — 6 4.

[Tpoctrie BemecTBa-MeTauIbl [IpocThie BelecTBa-HEMETANIIbI, UX CPaBHEHUE C METAITIaMU. AJIITOTPOTIHS.
KonmuecTtBo BemecTBa. MosipHbI 00beM Tra3000pa3HbIX BEIIECT.B Pelennesanay ¢ HCmonb30BaHHEM
MOHSITUN «KOJIMYECTBO BEIIECTBAY, «IIOCTOSIHHASI ABOTaIpO»,

«MOJISIpHAsI Maccay, «MOJISIPHBIH 00beM ra3oB»JlabopaTopHbIE OTBITHI.

O3HakoMIIeHUE C KOIEeKIIHeEH MeTaiu1oB. O3HaKOMIIEHUE C KOIEKITNEN HEMETAJIIIOB.

Tema 3. CoeqMHEHUSI XUMUYECKUX IJIEMEHTOB- 164.

Crenenp okucnenus. OCHOBBI HOMEHKJIATYpbl OMHApHBIX coenuHeHni. Okcuapl OcHoBaHUsA. KUCIOTHI.
Counu KaKk MPOU3BOIHBIE KUCIOT M OCHOBaHMNA. . AMOp(HBIE U KpUCTAJUIMYECKUE BenlecTBa. UncToie
BelIeCcTBa U cMecu. MaccoBasi 1 00beMHask JOJTM KOMIIOHEHTOB B cMecH. PacyeTsl, cBA3aHHbIE C TOHATHEM
«gomsay. O000IIEHNE U CUCTEMATHU3AIMs 3HAHUI 10 TEME

«CoeuHeHHs] XUMUYECKUX AIIEMEHTOB.

Kontpoabnas padora Ne2 «CoennHEHHSI XUMUYECKUX JIEMEHTOB»JIabopaToOpHBIE OIIBITHI.
O3HaKOMJIEHHE € KOJIJIEKIIUEH OKCUIOB.

O3HakOMJIEHHE CO CBOMCTBAMH aMMHUAKa.

KauecTBeHHas peakuiys Ha yriI€KUCIIbIH ras.

Omnpenenennie PH pacTBOPOB KUCIIOTHL, IIETOYU U BOJBI.

Onpenenenrie PH TMMOHHOTO U A0I0YHOTO COKOB Ha cpe3e M1010B. O3HaKOMIICHHE C KOJIJICKIIHEH COJIEH.
O3HakOMJIEHHE C KOJUIEKIIMEH BEIIECTB C pa3HbIM THUIIOM KPUCTAJUIMUECKOHN pemeTku. M3rotosieHue
MoJIeNIel KPUCTAIITNYECKUX PELLETOK.

O3zHakoMIIeHHE ¢ 00Pa3OM TOPHOM MOPOIBI.

Tema 4. U3meHeHus1, mnpoucxoasimye ¢ Bemecrsamu- 134.

®uznueckue sBiaeHus. Paznenenue cMeceil. XuMUYeCKHE SBICHUS. Y CIIOBUS U MIPU3HAKU NMPOTEKAHUS
XUMHUYECKUX peaKlMid. 3aKOH COXpaHEHHs MacChl BEIECTB. XUMUUYECKHE ypaBHEHUs. PacueTsl o
XUMHYECKUM ypaBHEHUsIM. Peakuinu paznoxenus. [IoHaTHE 0 CKOPOCTUXUMUYECKOM PEaKIuu U
KaTajau3aTopax.

Peakumu coequnenus. Lenouku nepexonoB. Peakuuu 3amenienus. P akTHBHOCTH METAaJLIOB.



Peakiiun oomena. [IpaBuno beptose. Turmbl XuMHUYECKUX peakIuii Ha IpuUMepe CBOWCTB BoJIbl. [ToHsATHE
0 TUAPOIIH3E.

KonTtpoubnas padora Ne 3 «/3MeHeHHs, TPOUCXOSIINE C BelecTBaMU»JIabopaTopHbIE OTIBITHI.
IIpoxanuBaHue Meau B INTAMEHH CIIUPTOBKH.
3amernienue Meau B pactBope xiopuaa meau (1) sxenesom.

[IpaxTukym 1. IIpocreiinne onepanuu ¢ BEECTBOM

[TpaBuina TexHUKM 0€30MaCHOCTH NpU padoTe B XUMHUYeCKOM Kabunete. [Ipuemsr oOpamenus ¢
71a00paTOPHBIM 000PYI0OBAHUEM M HarpeBaTeIbHbBIMU IPUOOpaMu
IIpu3HaKu XUMHUYECKUX PEAKLIUN.

Tema 5. PacTBopenne. PactBopnl. CBOMiCTBa pACTBOPOB 3JIEKTPOJIUTOB- 194.

PacTBopeHnue kak ¢puznko-xuMudeckui npouecc. Pactsopumocts. Tumsl pacTBOpOB .
Dnektponutrueckas auccounanus. OCHOBHBIE OJIOKEHUS TEOPUU DIEKTPOIUTHUECKOU

nucconmanuu. MoHHble ypaBHeHUs peakuuii . KHcioTel: kiiaccudukaims 1 CBOMCTBA B CBETE.
OcHoBanus: knaccudukanus u cBoiictBa B ceete TO/] . Oxcunpl: kinaccudukanus u cBoiicta. Conu:
kiaccudukanus u cBoiictsa B cBere TO/I. ['eHeTnyeckas cBA3b MEXAY KlacCaMH HEOPraHUYECKUX
BEILIECTB.

KonTpoabnas padora Ne4 «PactBopenue. PactBopsl. CBOMCTBa pacTBOPOB 3JIEKTPOJIUTOB)
Knaccudukanus xumudeckux peakuuid. OKUCIUTETHHO-BOCCTAHOBUTENBHEIE PEAKIIUH.

CBOIICTBA N3YUYEHHBIX KJIACCOB BEUIECTB B CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
JlabopaTopHbIE OTBITHI.

B3anMopeiicTBre pacTBOPOB XJIOpH/Ia HATPHSI U HUTpaTa cepedpa.

[Tonyuenue HEPACTBOPUMOTO THAPOKCUAA U B3AaUMOJAEHCTBHE €r0 C KUCI0TaMU. B3auMo1eicTBUe KUCIOT
C OCHOBaHHUSMH.

B3aumMoneiicTBre KUCIIOT ¢ OKCHAAMH METAIIIIOB. B3auMoneiicTBre KUCIIOT ¢ METalIaMU.
BzanmopeiicTBHE KUCIOT C COJISIMH.

BzaumopeiicTBue 1ienoydeii ¢ KUCIOTaMU.

B3anmoneiicTBre mien04en ¢ OKCUaMu HeMeTallIoB. BzaumoeiictBre menodeit ¢ consimu. [lonyuenne u
CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM.

BsanMoelicTBe OCHOBHEIX OKCHJIOB C KHUCJIOTaMU. BzanuMogeiicTBHE OCHOBHBIX OKCHIOB C BOJIOM.
BzaumopaeiicTBHE KMCIOTHRIX OKCHUIOB C Iea049aMiu. B3auMoaeCTBIE KMCIOTHBIX OKCHUIOB C BOJOM.
BsauMozelicTBue colell ¢ KUciIoTaMu. B3auMoneicTBre cosiel co mienodaMu. BzanMoeicTBre coie ¢
COJISIMH.

B3anmoneiicTBre pacTBOPOB COJIEH ¢ METAJITIAMH.

[Tpaktkym CBoiicTBa pacTBOPOB 3JIEKTPOIUTOB.

4. Pemrenne skciepUMEHTANIBHBIX 3a4a4.
Conep:xkanue 9kyace
1. BBenenue. O0mas XapakTepucTUKA XUMHYECKHX 3JIeMEHTOB M XUMHYECKHX

peakumii. [lepuoanuecknii 3akon u Ilepuoanuyeckasi cucrema xumuyeckux jinementos JI.H.
Menjeaeena (9 u.)

XapaKkTepHUCTHKA IEMEHTA 10 ero NnoioxeHuro B Ilepunoanyeckoit cucreme /. 1. Menneneesa.
CBoiicTBa OKCHJIOB, KUCJIOT, OCHOBAaHUM U COJICH B CBETE TEOPUHU HJICKTPOJUTUUECCKON AUCCOLUALIMU U
OKHCJIEHUSA-BOCCTaHOBJIEHUs [IOHSATHE O MEepexOaHBIX



ayieMeHTax. AMPOTEepHOCTb. | eHeTHYecKHii psl IepexoHoro eMeHTa. Ilepuoanueckuii 3akoH u
[Tepuoanueckas cucreMa xumudeckux 3neMeHToB 1. . MenaeneeBa. XuMuueckass OpraHu3anus KuBOu
Y HEX)KUBOM MPUPOJBl. XMMHUYECKHUI COCTAB s1Ipa, MAHTUU U 3¢€MHOM KOPBI. XMMHYECKHE JJIEMEHTHI B
KJIETKaX >KUBBIX OPraHU3MOB. Makpo- 1 MHKpo3JeMeHThl. O000IIeHnEe CBeICHU 0 XUMUYECKIX
peakusx. Kiaccudukanus XuMuIecKux peakiuil o pa3iMyHbIM OCHOBAaHUSM:

— 10 COCTaBY U YHUCITy PEarupyroumx 1 o0pa3yromuxcs BEIIeCTB;

— 0 TeII0BOMY 3 PexTy;

— I10 HAIIPAaBJICHHUIO;

— 10 U3MEHEHMIO CTENIEHEN OKHUCIIEHUS 3JIEMEHTOB, 00pa3yIoLINX pearupykoliie BEelecTBa;
— o (ase;

— I10 UCII0JIb30BAaHUIO KaTalIu3aTopa.

IlonsiTHE O CKOPOCTH XUMHUYECKOM peakiuu. DakTophl, BIAAIONIME HA CKOPOCTh XUMUYECKHUX PEAKLIUN.
Karanuzarops! u katanu3. MTHruOuTopsl. AHTHOKCHIAHTBI

Ob6o6wenue u cucmemamuzayus 3Hanuii no meme Beedenue Obwasn xapaxmepucmuxa XumMu4eckux
anemenmos u xumuveckux peaxyui. Ilepuoouueckuii 3axon u Ilepuoouveckas cucmema XumMu4eckux
anemenmos. /. 1. Menoeneesa.

Konmponvnas paboma 1. no meme «Beedenue. Obwas xapaxmepucmuxa XUMu4eckux 371emMeHmo8 u
xumuueckux peaxkyuti. [lepuoouneckuii 3axon u Ilepuoouyeckas cucmema xumudeckux snemenmos /1. H.
Menoeneesa.

Hemoncmpayuu. Paznuunslie popmel Tabaun [lepuoaudeckoil cuctembl. Mojiesin aToMOB 3JIEMEHTOB |—
Il meprnomoB. 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM PEAKIIUN OT MPUPOJIBI PEarupyrOIINX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUHU OT KOHIIEHTPAIMK pPEarupyrollyX BEIECTB. 3aBUCUMOCTh
CKOPOCTH XMMUYECKOM peakly OT IUIOIIaIU COMPUKOCHOBEHHSI pearupyoluX BeIIeCTB («KUISIIUN
CJ10i1»). 3aBUCUMOCTh CKOPOCTH XUMHUECKOM PeaKkIMy OT TEMIIEPATyphl pearupyroNuX BEIIeCTB.
["'oMoreHHbIi 1 reTeporeHHbIN KaTtaan3bl. epMeHTaTUBHBIN KaTanu3. MIHrubuposanue.

Jlabopamopnvie onvimsi. Ilonyuenne ruipokcuia IMHKA U UCCIIE0BAaHUE €ro CBOMCTB. MoienupoBaHue
MOCTPOCHHUS MEPUOJUUECKON TaOIUIIBl. 3aMeleHHE Kele30M Meau B pacTBope cyabdara meau (I1).
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT MPUPOABI PEATUPYIOLINX BELECTB HA IPUMEPE
B3aMMOJICHCTBUS PA3INYHBIX KUCIIOT C Pa3IMuYHbIMHU MeTalIaMU.3aBUCUMOCTb CKOPOCTH XUMHYECKON
peakuuy OT KOHIIEHTPAlMU pearupyolinX BEIIECTB HA IPUMEpPE B3aUMOACHCTBHS LIMHKA C COJISTHOM
KHUCJIOTOM Pa3IMYHON KOHIEHTPALMHU. 3aBUCUMOCTbCKOPOCTH XUMUYECKON pEaKIMK OT IUIOIIA N
CONPUKOCHOBEHMSI pearupyolux BemecTs. MoaenupoBaHue «KUISAIIETO CIOSA». 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEAKIUH OT TEMIIEPATypbl PEArNPYIONINX BEIECTB HA IPUMEPE B3aUMOIECHUCTBUS OKCUAA
menu (1) ¢ pacTBOpoM cepHOIi KHCIIOTHI IPH Pa3IMYHBIX TeMIlepaTypax. Pa3nokeHune nepokcuaa
BOJIOPO/1ac TIOMOIIBIO TMOKCHJIA MapraHia 1 katanasbl. OOHapyKeHHue KaTajga3bl B HEKOTOPBIX MUIIEBBIX
npoaykTax. HruOupoBaHue B3aMMOICHCTBHS COJITHOM KUCIOTHI C IMHKOM ypoTpornuHoM. KoHTposibHas
pabota no Teme «BBenenue. O01as XxapakTepUCTHKa XUMUUYECKUX HJIEMEHTOB U XUMHUYECKUX PEAKIINH.
Ilepnonnueckuii 3akoH u [lepuonnueckas cucreMa XxuMudeckux emMeHToB /. . Menneneesay.

2. MeTtasibl (204.)

Bexk MeHbIi, OpOH30BBINM, XKene3HbIH. MeTallIbl B UICTOPUH YesioBedecTBa. [1o0keHrne METaioB B
Ilepunonnueckoi cucreme [l. . Menneneesa. Meramudeckas KpUCTAIUIMYECKAs PEIIETKA U
MeTanieckas XuMmudeckas cBsi3b. O0mume pusndeckre cBOMCTBA METAIIIOB. XUMUYECKUE CBOWMCTBA
METaJUIOB KaK BOCCTAHOBUTEJIEH, a TAK)KE B CBETE UX TOJOKEHHS B AJIEKTPOXUMUYECKOM PSTY
HanpspkeHui MeTtarioB. Kopposust MeTamioB u ciocoObl 00pb0bl ¢ Hel. CriiaBbl, UX CBOICTBA U
3HaueHue. OO0mas XapakTepUCTHKA MICIIOYHBIX METaJUI0B. MeTaiisl B ipupoje. O0mme criocoObl ux
nonydeHusi. Ctpoenue aromoB. lllenounbie MeTamuibl

- MpPOCTHIE BellecTBa. BaxkHelime coe IMHEHMS MIETIOYHBIX METAJIOB - OKCHUBI, TUAPOKCHUJIBI 1 COJTU
(x710puabl, KapOOHATHI, CYIb(hAThI, HUTPATHI), UX CBOMCTBA M MPUMEHEHHE B HAPOTHOM XO3SHCTBE.
Kanuitapie ynoopenus. O01as xapakTepuCcTHKa HIEMEHTOB riaBHOM noarpynisl I rpymnmel. CTpoenue
aToMoB. [llenouno3zemenbHbIE METAIIBI — MPOCTHIE BEellecTBa. BaxkHeilme coennHeHus
IEJIOYHO3EMETHHBIX METAJUIOB — OKCHJIBI, TUAPOKCHUIBI U COTH (XJIOPHIBI, KAPOOHATHI, HUTPATHI,
cynb¢atsl, hocdaThl), UX CBOWCTBA U MPUMEHEHHE B HAPOJHOM X03siicTBE. AmoMuHuil. CTpoeHue



aToMa, GU3NYECKUEe U XUMUYECKHE CBOMCTBA MpocToro BemecTa. CoeMHEHUs aTlOMUHUS — OKCHJT U
THIPOKCU, X aM(pOTEpHbIA XapakTep. Baxkueitmue conu anmomunus. [IpuMeHeHne aIfOMUHUS H €r0
coenunenuit. XKenezo. Ctpoenue aroma, Gpu3nyecKue U XMMUYECKHUE CBOMCTBA MPOCTOTO BEILIECTBA.
['enetnueckue psnbl Fe2+ u

- Fe3+.

- Baxwueiimme conu xene3a. 3HaU€HHE JKeJie3a U €ro COSAMHEHUM MJIsl MPUPOIBI U HAPOIHOTO
X03sicTBa. Y pOK-yIIpa)KHEHHE C UCIIOJIb30BAHUEM CaMOCTOSTENIbHOM pabOTHI IO BBHITOJIHEHUIO
IIPOBEPOYHBIX TECTOB, 3aJaHUN U YIIPAKHECHUM.

- Obobwenue s3HaHuti no meme «Memannviy.Konmpononas paboma 2. no meme

- «Memannviy.

- Jemoncmpayuu.O6pa3ipl MIETOYHBIX U IET0YHO3EMENbHBIX MeTaioB. OOpas3Iibl CIIIaBOB.
B3anmoneiicTBre HaTpus, TUTHS U KaJIbLIUSA ¢ BOJIOK. B3anmoeiicTBre HaTpUsi U MarHusi CKUCJIOPOJIOM.
BzaumopeiictBue meramioB ¢ Hemetauiamu. [lonyyenue ruapokcuaos xkenesa (I)u (I11). KauectBennsie
peakuuu Ha HOHBI Fe2+ u Fe3+.

- JlabopamopHvlie onvimul. B3auMoaeiicTBie pacTBOPOB KUCIIOT U colieil ¢ MeTtaiutamu. O3HaKOMJICHHE
¢ pyaamu xene3a. OKpalIiBaHUE MJIAMEHHU COJISIMU ILEJI0YHBIX METauI0B. B3anMopeiicTBue KajibLus ¢
BoJoM. [lomydeHue rugApoKCcrIa Kaaplus U UCCIEN0BaHKUE €ro cBOUCTB. [lonyuenue rugpokcuia
AJTIOMUHUA U UCCJIEOBAHUE €r0 CBOMCTB. B3auMopencTBue xkemnesa ¢ CoNsiHON KUcioTou. [lonydenne
runpokcuaoB xkenesa (II) u (II1) u uccnenoBanme ux CBOMCTB.

- Ilpakxmuueckas paboma. Penienne 3KcriepuMEHTAIbHBIX 3a/1a4 Ha paclo3HABaHHUE U MOJyYeHHE
COCAMHEHUN METAJLIOB.

3 . Hemeranasl (294.)

OO0m1as XxapakTeprCcTUKa HEMETAJUIOB: ToyioxkeHue B [lepuoandeckoil cucteme, 0COOCHHOCTH CTPOCHHMSI
aTOMOB, JIEKTPOOTpHUIATENIbHOCTH (D0) Kak Mepa «HeMeTaunaHoCcTy, psia D0. Kpucranmudyeckoe
CTPOCHME HEMETAJIOB — MPOCTHIX BenleCTB. AymoTponus. Pu3ndecKkue CBOMCTBA HEMETAIIIOB.
OTHOCUTENBHOCTD MOHATUN «METaJU» — «HeMeTau. Bogopoa. Bona. [lonoxenue Bogopoaa B
[Tepnoanueckoil cucreme xumuyeckux 3yeMeHToB J1. 1. MenneneeBa. CTpoeHne aToMa U MOJIEKYJIBI.
duznyueckre 1 XMMUUYECKUE CBOMCTBA BOJAOPOAA, €r0o NojiyueHue u npumenenue. Bona. Ctpoenue
MOJIEKYIbl. BogopoaHas xumuyeckas cBsi3b. Ou3nueckre CBOMCTBA BO/Ibl. AHOMAJIMKU CBOMCTB BOJIBI.
Ianpodunsabie U THAPO(GOOHEIE BemecTBa. XUMHUECKHUE CBOMCTBA BOJbI. KpyroBOpPOT BOJBI B IPUPOJIE.
Bonoouunctka. Aspanus Bonbl. bertoBeie GuiabTpel. MunepanbHbie BOJbI. JMCTHIIITUpOBaHHAS BOJA, €€
nosryueHue u npuMmeHenne. O01mas xapakrepucTrka rajgoreHoB. CTpoeHue atoMoB. [IpocThie BemecTBa u
OCHOBHbBIE COEJIMHEHUS TaJIOT€HOB, UX cBoiicTBa. KpaTkue cBeneHus o xjiope, Opome, prope u uose.
IIpuMeHeHne TaoreHoB U UX COEAMHEHUH B HapoJHOM xo3siiicTBe. Cepa. CTpoeHue atoMa, aJljloTponus,
CBOMCTBa U NMpUMEHeHne pomoudeckoit ceprl. Oxcuasl cepsl (IV) u (VI), ux momydenue, cBoiicTBa 1
npumeHeHnue. CepHasi KUCI0Ta U €€ COJIM, UX IPUMEHEHUE B HAPOIHOM Xo3siiicTBe. [Ipon3BoncTBO
cepHOM KUCIOThL. A30T. CTpoeHHEe aTOMa U MOJIEKYJIbI, CBOMCTBA IPOCTOrO BEIIECTBA. AMMHUAK,
CTpPOEHHE, CBOMCTBA, MOTyYeHUE U npuMeHeHue. Conu aMMOHUS, X CBOMCTBA U MpuMeHeHne. OKCUabl
azota (II) m (IV). A3oTHas kucliOTa, €€ CBOMCTBA M MpUMEHEHHE. HUTpaThl 1 HUTPUTHI, MpoOIeMa X
COJIepKaHUS B CEITHCKOXO3UCTBEHHOM MPOIYKIMH. A30THBIC ynoopenusi. @ocgop. CTpoeHue atoma,
aJNIoTpOIHUs, CBOICTBa 0esoro u KkpacHoro ¢ocdopa, ux npuMmeHeHue. OCHOBHbIE COCTUHEHUS: OKCH/T
docdopa (V) u oprodocdopnast kuciora, hocharsl. Dochopubie yaodpenus. Yerepoo. CrpoeHue
aToMa, aJlZIOTPONHs, CBOMCTBAa MoauduKkanuid, mpumenenune. Okcuaspl yraepoaa (I1) u (IV), ux cpoiicTBa
u ipuMeHenue. KapOoHaThl: KalbIHT, COMa, TIOTAIIl, UX 3HAYCHHE B IPUPOJIC U KU3HH YEIOBEKA.
Kpemuuii. CTpoeHue aroMa, KpUCTaUTMYECKUN KPEMHMI, €ro CBOMCTBA U nMpuMeHeHne. OKCH I KPEMHUS
(IV), ero npuposubie pasHOBUIHOCTH. CHIMKATHL. 3HAYCHUE COCTUHCHUI KPEMHUSI B )KUBOW M HEXKUBOU
npupoje. [lonaTue o cUIMKaTHON MPOMBINUIEHHOCTH. OO0Owerue no meme

«Hememannvly. Ypok ynpasicuenue ¢ ucnonvzosanue camocmosmenbHol pabomol no 8bINOJIHEHUI0
NPOBEPOYHBIX MECHO8, 3a0AHUL U YNPANHCHEHUI.

Konmponvnas 3. paboma no meme «Hememannwr»

Hemoncmpayuu.O6pa3ipl raloreHoB — MPOCTHIX BellecTB. B3anMoaeiicTBre raJoreHoBC HaTPHEM,
almoMuHueM. BeiTecHeHHe X1opoM OpomMa MIh o1a U3 pacTBOPOB UX coliell. B3aumoeiicTBre cepsl ¢
MeTaJJlaMH, BOJOPOJOM U KUCIOPOAOM. B3anMoeiicTBHEKOHIIEHTPUPOBAHHOW CEPHOI KUCIOTHI C



Menpro. OOyriaMBaHKe KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTON OpraHUYeCcKUX coennHeHuid. Pa3oaBieHue
CEpHOM KUCIIOTHL. B3anmoneincTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ MeAbI0. [lornomenue
yIJeM pacTBOPEHHBIX BEIIECTB UM ra3oB. BoccTanoBieHne Meau u3 ee okcuaa yriem. O0pasiisl
NPUPOIHBIX COSUHEHUH XJI0pa, cepsl, pocdopa, yriepoaa, kpemaus. OOpasipl BaxKHEHIINX 115
HApOJHOTO XO3sHCTBa Cynb(aToB, HUTPATOB, KapOOHATOB, PocharoB. OOpa3iibl cTEKIa, KEPAMUKH,
LIEMEHTA.

Jlabopamopuwie onvimsi.Ilomyuenue, cobrpanue U pacro3HaBanue Bojaopoaa. MccnenoBanue
MIOBEPXHOCTHOT'O HATS)KEHUS BO/bl. PacTBOpeHMe nepMaHraHaTa Kajiusi WM MEIHOIO Kylopoca B BOJIE.
I'unpatauus obe3BoxkeHHoro cynbdara meau (II). M3rorosnenue runcoBoro orneyatka. O3HakOMIICHHE C
KOJIJICKIHEW OBITOBBIX (DHIBTPOB M M3YUYE€HUE HHCTPYKIHMH JOMAIIHET0 OBITOBOTO (DMIIBTpA.
O3HaKOMIJIEHHE C COCTABOM MUHEpaIbHOU BOJbl. KauecTBeHHas peakius Ha Trajlor€HU]1-UOHBI.
[Tonyuenue, cobupanue u pacro3HaBaHue Kuciopoza. ['openue ceppl Ha BO3/1yXe U KUCIOPOJIE.
CpoiicTBa pa30aBieHHOM cepHO KUCIOTHL MI3yuenune cBolicTB aMMuaka. Pacro3naBanue coneit aMMOHUS.
CpoiicTBa pa30aBiIeHHON a30THOM KUCIOTHI. B3anMoelicTBre KOHIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C
Mmenbto. PacniosnaBanue - pocartos. I'openue yris B kuciopoze. [lonydenue, cobupanue u
pacrno3HaBaHue YIJIEKUCIOro rasza. [loryyeHne yroinbHOM KHCIOTH M U3ydYeHUE ee cBOMCTB. [lepexon
kapOoHata B rufipokapboHat. Paznoxenue ruapokapooHaTa HaTpus. [lonyueHre KpeMHEBON KUCIIOTHI U
W3y4YCHHE €€ CBOWCTB.

Ipaxmuueckas paboma.Penienne skciepuMeHTAIBHBIX 3a1a4 1o TeMe «lloarpymnmnaraioreHoBy.
Ipakxmuueckas paboma. PelieHne sKcriepUMeHTaIbHbIX 3a7a4 1o Teme «[loarpynnakucioponay.
Ipaxmuueckas paboma. llonydyenue, coOupanue u pacrio3HaBaHHUE T'a30B.

VYraesogopobl. Heopranmyeckue u opraHM4ecKre BEEeCTBa. Y TIIEBOAOPOAbl. MeTaH, 3TaH, MpomnaH Kak
IIpeIeTbHBIE YIIIEBOAOPOIbl. DTUJIEH U ALIETWIIEH KaK HENpeAeIbHbIe (HEHACHIIICHHBIE ) yIIIEBOJOPOIBI.
['openue yrieBoaopoaoB. KauecTBeHHbIE peakliuy Ha HENpeAeNbHbIe coeluHeHus. Peakuus
neruapuposanus. Kucinopoaconepxaiiyue opraHUueCKue COEUHEHN . DTHUIIOBBINA CITUPT, €ET0

MoJIy4YeHue, MpUMEHEeHHe M (U3HO JIOTHYecKoe JeicTBUe. TpexaTOMHBIN CIUPT TIULEPUH.
KauecTBeHHas peakiivsi HA MHOTOATOMHBIE CIUPTBL. Y KCYCHasl, CTEAPUHOBAsE U OJIEMHOBAsl KUCJIOThl —
Mpe/ICTaBUTENHN Kilacca KapOOHOBBIX KHCIOT. JKUpBL.

Mpina . A3oTcoaepKaliue OpraHn4ecKie COeIMHEHUSl. AMUHOrpYyNa. AMUHOKHCIIOTB. AMUHOYKCYCHAas!
KkucioTa. benku (mporenHsl), UX PYHKINK B ®KHUBBIX oprann3max. KauecTBeHHbIE peakiiuy Ha OeJIKH.

Jlemoncmpayuu. Moaenu MoeKysl ME€TaHa, 3TaHa, IporaHa, STUJICHA U alleTuieHa. B3anmoneicteue
3TUJICHA ¢ OPOMHOI BOJIOM M pacTBOPOM IepMaHraHata kKaiaus. O01ue XuMHYECKUe CBOICTBA KUCIIOT Ha
IIpUMepe YKCYCHOM KUCIIOTHI. KayecTBeHHas peakiys Ha MHOTOATOMHBIE CITUPTHI.

Jlabopamopnvie onvimoi. KauecTBeHHBIE peakLUU Ha OCJIKH.

4.. O6001IeHre 3HAHMIA TI0 XMMHUH 32 KYPC 0CHOBHO# 1IkoJibI (10 4.)

Ilepnonnueckuii 3akoH u [lepuonnueckas cucreMa xumudeckux aiemMeHToB /. . Menzaeneesa.
DU3NYECKHUI CMBICI MTOPAIKOBOTO HOMEpA 2JIEMEHTA, HOMEPOB MEPUOA M IPYIIbL. 3AKOHOMEPHOCTH
MU3MEHEHUS CBOMCTB 2JIEMEHTOB U MX COCMHEHUN B IIEPUOJIaxX U IPyNIax B CBETE IPEACTABICHUMN O
CTPOEHHUH aTOMOB 3JI€MEHTOB. 3HaueHue [leproguueckoro 3akoHa. Bubl XUMHUYECKHUX CBA3EH U TUIIBI
KPUCTANTHYECKUX PEIIeTOK. B3anMOoCBs3b CTpOCHHS U CBOWCTB BemlecTB. Knaccudukarus XuMuaecknx
peaxIuii o pa3InYHbIM IPU3HAKAM (YHCIIO UCOCTAB PEArupyolX U 00pa3yroluXcs BEUIECTB; HAINYHe
rpaHuIbl pa3zaena ¢as; TeruioBoi 3G GeKT; U3MEHEHUE CTETICHEeH OKHCIICHHS! aTOMOB; UCTIOIb30BaHUE
KaTaJln3aTopa; HallpaBJeHUEe poTekaHus peakuuu. CKOpOCTh XUMUUECKUX PEAKIMNA U (PaKTOPBI,
BiHsomMe Ha Hee. OOpaTUMOCTh XMMUYECKHX PEaKIUil U CIOCOOBI CMEIEHUs] XUMHYECKOTO
paBHOBecusl. [IpocTeien ciokHBIE BemecTBa. MeTauibl 1 HeMeTallIbl. [ 'eHeTu4eckue psasl MeTallia,
HEMeTaJlla ¥ epexoaHoro Metamia. OKCUIBI ¥ THIPOKCUIB! (OCHOBAHUS, KHCIOTHI, aM(oTepHbIe
THIPOKCUABI), coau. X cocTaB, KilacCupUKaLus U 00IMe XUMHUYECKUE CBOMCTBA B CBETE TEOPUU
ANEKTPOJINTUYECKON TUCCOLMALMU. 3alUTa IPOEKTOB.



TemaTH4eckoe MIaHNpPoBaHue 8 KJacc

Ne Tewma pa3znena KomnuecTBo
YacoB
1 |BBenenune o
2  |ATOMBI XMMHYECKHUX IJIEMEHTOB 9
3 [IpocTtsie BemecTBa 6
4 |CoenuHEHHS XUMUUYECKUX DJIEMEHTOB 16
5  |MI3MeHeHus:, MPOUCXOISUIUE C BEIIECTBAMHU 13
6 [PactBopenue. PactBopbl. CBOIicTBa pacTBOPOB ANEKTPOIIUTOB 21
Hroro: 70




Temarnueckoe muiaHupoBanue 9 kJjace

Ne [Tema paznena KosmmuectBo
4acoB

Beenenue. O0mas xapakTepruCTUKAa XUMHUUECKUX SJIEMEHTOB M XUMUYECKHUX ¢

1  peakumii. [lepuonnueckuii 3akon u [lepuoanueckas cucteMa XMMUYECKUX
snemenToB J[. . MenaeneeBa

2  Meramisl 20

3  Hewmeranmsl 29

4 (O6001IeHre 3HAaHUH TI0 XMMHH 32 KYpPC OCHOBHOM IIKOJIBI. 10
Wroro: 68







