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1.IlnanupyeMble pe3VJabTATHI 0CBO€HHS YUEOHOI0 IPeAMeTa - XUHMUSA

JIMYHOCTHBIE Pe3yJbTATHI OCBOEHHUS YUeOHOr0 nmpeamMera « XuMUsD):

1)  BocmHMTaHHE POCCUHCKOW I'pakKJaHCKOW HWIACHTUYHOCTHU: MATPUOTU3M, YBAKCHHE K
OteuecTByY, MPOLUIOE W HACTOSIIEE MHOTOHAIMOHAIBLHOrO Hapona Poccuu; oco3Hanue cBoeit
STHUYECKON MPUHAMJICKHOCTH, 3HAHUE UCTOPHH, A3bIKA, KYJIbTYPbl CBOEIO HapoJia, CBOEro Kpasl,
OCHOB KYyJBTYPHOTO Hacjenusi HapoloB Poccum u yenoBeuecTBa; yCBOCHUE TYMAHUCTHUECKUX,
JIEMOKPATUYECKUX U TPAJUIMOHHBIX LIEHHOCTEH MHOIOHALIMOHAJIBHOI'O POCCUIICKOrO 001IecTBa;
BOCIIMTaHHE YyBCTBA OTBETCTBEHHOCTH U Jioiira nepes; Poaunoii;

2)  ¢opmHupoBaHHE OTBETCTBEHHOIO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH U
CHOCOOHOCTH YYalIMXCs K CaMOPa3BUTHIO M €aMOOOpa30BaHMIO HAa OCHOBE MOTHBALUU K
00y4YeHMIO ¥ TMO3HAHUIO, OCO3HAHHOMY BBIOOPY M NOCTPOEHUIO AAJbHEWIIEeH WHIUBHyalbHON
TpaeKTOpuu oOpa3oBaHMs HAa 0a3e OPUEHTHUPOBKU B Mupe mpodeccuil M mpodeccuoHanbHbBIX
OPEINOYTEHUH, C YYeTOM YCTOMYHMBBIX II03HABATEIBHBIX MHTEPECOB, a TaK)KE HAa OCHOBE
(bopMHpOBaHUS YBaXXHUTEIBHOIO OTHOLIEHUS K TPYAY, Pa3BUTHUS OIbITa Y4acTUs B COLMAIBHO
3HAYNMOM TPY/C;

3) (dbopMHpOBaHUE LIETOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKH H OONIECTBEHHOW MPAKTHKH, YYHUTHIBAIOIIETO COLHUAIBHOE,
KYJIBTYpPHOE, 3bIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTO MUPA;

4)  ¢dbopMupOBaHHE OCO3HAHHOTO, YBAKHUTEIHHOTO U IOOPOKEIATETLHOTO OTHOIICHHS K
JPYroMy YeJIOBEKYy, €ro MHEHHIO, MUPOBO33PEHHUIO, KYJIbTYpPE, S3BbIKY, BEpe, I'Pa)KIaHCKOM
MO3HIINHN, K HCTOPUH, KYJIbTYpEe, PEIUTUH, TPATUIHIM, S3bIKaM, IIEHHOCTSAM HaponoB Poccun u
HapOJI0OB MHpPA; TOTOBHOCTU U CIIOCOOHOCTU BECTH JAMAIOr C JPYTMMH JIOJABMU U JJOCTUTaTh B
HEM B3aMMOTIOHUMAHUS;

5) ocBoeHME COLMAIBHBIX HOPM, IIPABUJI MOBEACHUS, poJieit U GOPM COLIMATIBLHOMN KU3HU
B TPYyNIax W COOOIIECTBAaX, BKJIOYAs B3POCIbIE W COIMAJIbHBIE COOOIIECTBA; ydYacTHE B
HIKOJIBHOM CaMOYIIPaBJICHUU U OOIECTBEHHOM KU3HU B MpeJieNax BO3PACTHBIX KOMIETEHINH ¢
Y4ETOM PErHOHAIBHBIX, STHOKYIBTYPHBIX, COITMAIBHBIX U IKOHOMHYECKHX OCOOCHHOCTEHH;

6) pa3sBUTHE MOPAJILHOTO CO3HAHUS M KOMIIETEHTHOCTH B PELIEHUH MOPAJIbHBIX
npodiem

Ha OCHOBE JINYHOCTHOTO BBIOOpa, (popMUpOBaHNE HPABCTBEHHBIX YyBCTB M HDABCTBEHHOTO
MOBEJICHUSI, OCO3HAHHOTO U OTBETCTBEHHOT'0 OTHOILIEHHS K COOCTBEHHBIM IOCTYIIKaM;

7)  dopMupoBaHNE KOMMYHHKATHBHOW KOMIETEHTHOCTH B OOIICHUH M COTPYIHUYECTBE
CO CBEpPCTHUKaMH, JE€TbMU CTapIlero M MJAJALIero BO3pacTa, B3pOCIBIMH B Ipoliecce
00pa3oBaTeNbHO, OOIIECTBEHHO IMOJIE3HOM, Y4eOHO-HUCCIIeI0BaTENbCKOM, TBOPUECKOM U IPYruX
BUJIOB JIEATEIBHOCTH;

8)  dopmupoBaHKE IEHHOCTH 3JI0POBOTO M 6€30MacHOr0 00pa3a KU3HH, YCBOSHUE MTPABUIT
UH/IMBUYaJIbHOTO W KOJUIEKTMBHOTO O€30MacHOr0 MOBEJICHHSI B YPE3BBIYAWHBIX CHUTYaIUsX,
YTPOKAIONIUX KU3HH U 37I0POBBIO JIFOJIEH, TPaBUII TOBEICHHS Ha TPAHCIIOPTE U HA JIOPOTax;

9)  ¢opmHpoBaHHE OCHOB KOJIOTUYECKON KYJIbTYPHI COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO OKOJIOTHYECKOTO MBIIUICHUS, PAa3BUTHE ONBITA HKOJOTHYECKH OPHEHTHPOBAHHOW
pedreKCUBHO-01IEHOYHOMN M MPAKTUYECKON JEATEIbHOCTH B )KU3HEHHBIX CUTYaIHsX;

10)  oco3HaHHWE 3HAYCHHS CEMBH B KHM3HH YEJIOBEKA U OOIIECTBA, MPUHATHE IEHHOCTH
CeMEHHOM KHU3HH, YBAKHUTEIHHOE U 3a00TIIMBOE OTHOIIEHHUE K YI€HAM CBOCH CEMbH;

11)  pa3BHUTHE CTETHYECKOTO CO3HAHUS Yepe3 OCBOCHUE XYI0KECTBEHHOTO HACIIEIUS
Hapo1oB Poccun u Mupa, TBOPUECKOH IeATETbHOCTH CTETUYECKOTO XapaKTepa.

MertanpeamMeTrHbie pe3yJabTaThl:

1) YMeHHne caMOCTOSITEIbHO ONpEACNATh LEeNU OOydeHHUs, CTaBUTh M (HOPMYIHPOBATH
HOBBIE 33/1a4M B y4eOe U II03HABaTEJIbHON JeSATEIbHOCTH, pa3BUBAaTh MOTHBBI U MHTEPECHI CBOEH
MIO3HABATEJILHOMN EATEIbHOCTH;



2) YMeHHne caMOCTOATENbHO IUIAHUPOBAaTh MYTHU JOCTHUIXKEHHUS Ieleil, B TOM YHCIIe
aJbTEPHATHBHBIC, 0OCO3HAHHO BBIOMpaTh Hanbosee 23 (HEeKTUBHBIE CITOCOOBI peIIeHUsT YIeOHBIX 1
MO3HABATENBHBIX  3a/lad. I[UIAaHUPOBaTh M KOPPEKTHUPOBATh CBOK  HHIWBUIYaTHHYIO
00pa3oBaTeNbHYI0 TPACKTOPHUIO;

3) YMeHHe COOTHOCUTH CBOU JCHCTBHUSA C IUIAHUPYEMBIMU PE3yJIbTaTaMU, OCYIECTBISATh
KOHTPOJIb CBOEW JESATEJbHOCTH B MPOIECCE JOCTHKEHUS Pe3yJbTaTa, OMpeNeisTh CHOCOObI
JeMCTBUI B paMKax MpPEeIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JICHCTBHS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYyalnei;

4) YMeHue OleHWBaTh MPABHILHOCTH BBIMIOJHEHUS Y4eOHOU 3ajadd, COOCTBEHHBIC
BO3MOXKHOCTH €€ pelleHUusA(QUKCHUpOBaTh M  aHAIM3UPOBAaTh JAMHAMUKY COOCTBEHHBIX
00pa30BaTeNIbHBIX PE3YJIbTATOB;

5) Bragenue ocHoBaMu CaMOKOHTPOJISI, CAMOOLICHKH, IIPUHSTHS PEIICHUN 1
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B yueOHOI M MO3HABATEIbHOMN €S TEIbHOCTH.
6) YMeHue onpenensaTh MOHSATHS, CO37aBaTh OOOOIIEHUS, YCTaHABIMBATh AaHAJIOTHH,

KJ'IaCCI/I(bI/II_II/IPOBaTB, CaMOCTOSATCIIbBHO BBI6I/IpaTB OCHOBAHUS U KPUTCPUH TJIA KJ'IaCCI/I(i)I/IKaHI/II/I,
YCTaHaBJIMBATb IMPUYNHHO-CJICACTBCHHLIC CBs3H, CTPOUTH JIOTMYCCKOC  PACCYKICHHC,
YMO3aKJIKUCHUC (I/IH,ZLYKTI/IBHOG, ACAYKTHBHOC U I10 aHaHOFI/II/I) n ACJIaThb BBIBOJBI,

7) YMeHue co3/1aBaTh, MPUMEHSThH U MPeoOpa30BhIBATh 3HAKK M CHMBOJIBI, MOJCIH U
CXEMBI JIJIsl pEUICHUs y4eOHBIX U MTO3HABATEIIBHBIX 3a/1a4;

8) CMBEBICIIOBOC YTCHHC;

9) YMeHue opraHu3oBbIBaTh y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO IESTENBbHOCTH C

YUHTEJIEM U CBEPCTHUKAaMU; paboTaTh UHIAMBUIYAJIbHO U B TPYIIE; HAXOJUTh OOIIEe pelieHUue U
paspenatbe KOHQJIUKTHI HA OCHOBE COIIACOBAHUS MO3ULUHI U yuyeTa HHTEPecoB; (hOpMyIUpOBaTh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

10) YMeHue OCO3HAHHO HCIIOJIb30BATh PEYEBBIE CPEACTBA B COOTBETCTBMM C 3aladyeu
KOMMYHHMKAIUKM JUIS BBIPAXEHHUS CBOMX YYBCTB, MbICIEH W MOTpPeOHOCTEW; IUIAHWPOBAHUS U
PETYJIALIUNA CBOEH JEATEIIBHOCTH; BJIAJEHUE YCTHOM M NMUCBMEHHOW pedbl), MOHOJIOTMYECKOMN
KOHTEKCTHOM PEUbIO;

11) dopMupoBaHHWE M  pa3BUTHE KOMIIETEHTHOCTH B  00JacTH  HUCHOJIb30BaHHUS
MH(OPMALlMOHHO KOMMYHUKAIIMOHHBIX TexHojorui (nanee - MKT kommereHuuu); pa3BUTHE
MOTHBAllUM K OBJIAJCHUIO KYJbTYpOM AaKTHUBHOIO TIIOJb30BaHMUS CIIOBapsAMH M JIPYTHMMH
MOMCKOBBIMU CUCTEMAMHU;

(DOpMI/IpOBaHI/IQ " pa3BUTHUC SKOJIOTMYCCKOT'O MBIIIJICHUSA, YMECHUC IIPUMCHSATH €I'0 B HO3HaBaTeJ'IBHOI>i,
KOMMYHHKAaTHBHOM, COIMANBHON MPaKTHKE U MPo(ecCHOHaTHHON OpHEHTAITH

H3yuyenne npeamerHoii o01acTtu «EcTecTBeHHO-HAYYHBIE IPEAMETHD) 00eceYuBaeT:
(dbopMUpOBaHUE LIEIOCTHONW HAyYHOU KapTUHBI MUDA;

NOHMMAHHUE BO3pacTalOIIEN pOJM E€CTECTBEHHBIX HAayK M Hay4HbIX HCCJIEJOBaHUN B
COBPEMEHHOM MHpE, IOCTOSHHOIO IIpOIlecca 3BOJIOLMM HAYYHOIO 3HAHUSA, 3HAYMMOCTH
MEXIYHAPOJAHOTO HAYYHOTO COTPYIHUYECTBA;

OBJIaJICHUE HAYYHBIM ITOJXOJ0M K PEIICHUIO Pa3IMUHBIX 3a7ay;

OBJIa/ICHUE YMEHUAMHU (POPMYIUPOBATH TUIIOTE3bI, KOHCTPYHUPOBATh, IPOBOIUTH SKCIIEPUMEHTHI,
OLICHMBATh [TOJIyYEHHBIE PE3YJIbTATHI,

OBJIaJICHUE YMEHUEM COMOCTABIISATH AKCIIEPUMEHTAIbHBIE U TEOPETUYECKUE 3HAHUS C
O0OBEKTUBHBIMH PEATHSIMH KU3HU;

BOCIIUTaHHE OTBETCTBEHHOT'O U OEPEKHOTO OTHOLICHHS K OKpY>KalolIel cpefe;

OBJIaJICHUE SKOCHCTEMHOM I103HABATEIbHOW MOJEIBI0O U €€ NPUMEHEHHE B LIENSAX MPOTHO3a
HKOJIOTHUECKUX PHCKOB I 3JI0POBbs JOAEH, 0€30MacHOCTH KM3HM, KauecTBa OKpYXKarolen
Cpensl;

OCO3HAaHHE 3HAYMMOCTHU KOHIIENIIMH YCTONYUBOIO Pa3BUTHUS;

dbopmupoBaHre yMeHUN Oe3omacHOro W A(PQGEKTUBHOTO MCIOJIB30BAaHUS J1abOpPaTOPHOTO
0o0OpyOBaHUs, NPOBEIEHUS TOYHBIX M3MEPEHMH U aJEKBaTHOM OLEHKM IOJY4YEHHBIX
pe3ysbTaTOB, TMPEACTABICHUS HAyYHO OOOCHOBAaHHBIX apryMEHTOB CBOMX JICHCTBHIA,
OCHOBAHHBIX Ha MEXIIPEIMETHOM aHAIN3€ y4eOHBIX 3ajau.



IIpeaMeTHbIe pe3yabTaThl H3yYeHHs NMpeAMeTHOI 001acTH «EcTecTBeHHO-HAyYHbIE
NnpeAMeThbD> OTPAKAIOT:

Xumus:

1)  ¢opmupoBaHuEe NEPBOHAYAIBHBIX CHUCTEMATHU3UPOBAHHBIX IPEJICTABICHUH O BelIeCTBax,
UX [pEeBpallleHUsAX M MPAKTUYECKOM INPUMEHEHUH; OBJIAJICHUE IOHATUIHBIM almnaparoM u
CHUMBOJIMUYECKUM SI3BIKOM XUMHH;

2) oco3HaHuWe OOBEKTHBHOM 3HAYMMOCTH OCHOB XHMMHYECKOH HayKd Kak o0JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUYECKUX NPEBPAILIEHUI HEOPraHMYECKUX U OPraHUYeCKUX
BEIIECTB KAaK OCHOBBI MHOTHX SIBJIGHMH JKMBOM ¥ HEXUBOW TPHPOIBI, YriyOieHue
IpPEeCTaBICHUN O MaTepUAIbHOM €IMHCTBE MUDA;

3) OBJIaJICHUE OCHOBAMHM XUMHYECKONM TI'PAaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBaTh U
O00BEKTHBHO OLIEHUBATh JKU3HEHHBIC CUTYallUH, CBSI3aHHBIC C XMMHEH, HaBBIKAMU OE30I1aCHOTO
oOpallleHus ¢ BeIECTBAMHU, UCIOIb3yEMbIMU B MIOBCEHEBHOM JKU3HU; YMEHUEM aHAJIM3UPOBATh
U IUIAHUPOBATh SKOJOIMYECKH O€30MacHOE IOBEACHHWE B LEISAX COXPAHEHUS 370pOBbS U
OKpY’Karollel cpebl;

4) dbopMHpOoBaHHE YMEHHH YCTAHABIMBAaTh CBSI3M MEXAY pealbHO HAOII01aeMbIMU
XUMHUYECKHMH SBJICHUSIMU U IIPOLIECCAMU, TPOUCXOAAIIMMHU B MUKPOMUPE, OOBACHATH PUUUHBI
MHOrooOpa3usi BEIIECTB, 3aBHUCUMOCTb HMX CBOMCTB OT COCTaBa U CTPOEHHUS, a TakKke
3aBUCUMOCTb IPUMEHEHUS BELECTB OT UX CBOMCTB;

5) mnpuoOpeTeHHe OmbITa WCIONb30BAaHUS PA3JIMYHBIX METOJOB H3Y4YCHHS BEIIECTB:
HaOJII0ICHUS 32 UX [IPEBPAILEHUSMHU [P MPOBEJCHUN HECIOKHBIX XUMHUECKUX IKCIIEPUMEHTOB
C MCITOJIb30BaHUEM JIAOOPATOPHOTO 00OPYIOBAHUS U IPHOOPOB;

6)  ¢opmHpoBaHUE NPEACTABICHUIN O 3HAUYCHUH XUMHUYECKON HayKH B PEIIEHUN COBPEMEHHBIX
HKOJIOTMYECKUX MpOOJIEM, B TOM 4YMCIE B IPEIOTBPALIECHUH TEXHOI'€HHBIX M SKOJIOIMUECKHUX
KaracTpod.

2.ConepkaHue OCHOBHOI'0 0011ero 00pa3oBaHus o XUMHUH 8-9 KJIacchl

Pa3zoen 1. Ocnoenvie nonamus xumuu (Yypo6eHb amoMHO-MOAEKYIAPHBIX NPEOCMAB/IeHUIL)
[Ipenmer xumuu. MeToasl TO3HaHHWS B XHUMHUU: HaAOMIOJCHHE, SKCIIEPUMEHT, H3MEpEHHUE.
HcTouyHnKH XMMHUYECKON MHPOpMAIK: XUMUYECKasl TuTeparypa, MIHTepHeT.

UucTtele BemectBa U cmecu. OuncTka BemiecTB. IIpocTeie U cioxHbIe BemecTBa. MeTaibl U
HEeMeTaJUIbl. XUMHUYECKHI DJJIEMEHT, aToM, MOJeKyJa. 3HaKM XHMHUYECKUX DJIEMEHTOB.
Xumuyeckass ¢opmyna. BaneHTHOCTh XuMmuueckux diemMeHTOB. CocraBneHue GhopMyl
OMHAPHBIX COCIMHEHHH 1O BAJIEHTHOCTH aTOMOB XUMHYECKHMX DJIEMEHTOB U OIpEACIICHHE
BaJICHTHOCTH aTOMOB XUMHUYECKHX AJIEMEHTOB 10 (GopMyliaM OMHAPHBIX COSTUHEHHH.
OtHocutenbHasi aToMHas Macca. OTHOcUTeNbHas MOJEKyJsipHas Macca. MaccoBas g0
XMMHYECKOTO 3JIEMEHTA B CIIOKHOM BemecTBe. KonnuectBo BemiectBa. Monb. MosnsipHast macca
U MOJISIPHBIN 00BEM.

®dusnueckue SBICHUA U XUMUYECKUe peakuuu. [Ipu3Haku u ycrnoBusl MPOTEKAHUS XUMUYECKUX
peaknmii. 3aKOH COXPAaHEHHS MAacChl BEIIECTB TPH XUMHYECKUX PpeaKIUsiX. XUMHUYECKHE
ypaBHeHUsA. KodQPUIIMEHTH B ypaBHEHUSAX XUMHUYECKHX PEAKIMi KaK OTHOIICHHS KOJTHMYECTB
BEIIIECTB, BCTYMAIONIUX W OOPa3yrONIMXCS B Pe3yJbTaTe XHUMHUYECKOW peakuuu. [Ipocreiimme
pacyeTsl MO YpaBHEHUSIM XMMHUECKUX PEaKIIUil.

OcHoOBHBIE KJIacChl HEOpPraHMYECKUX coenuHeHuil. HoMmeHkiaTypa HeopraHM4ecKHX BEIECTB.
Kucnopon. Bo3ayx. I'openne. Oxcuapl. Oxcuabl METauIoB M HeMeTauioB. Bomopoa. Bona.
Ouncrtka BoAbl. Adpanusa BoJbl. B3anmonecTBre BOJAbl ¢ OKCUJAMH METAJIOB M HEMETAJUIOB.
Kucnotel, knaccudukanuss U CBOWCTBA: B3aUMOJICHCTBHE C METa/lIaMH, OKCHIAMH METaJUIOB.
OcHoBaHusl, Kiaccuukanuss W CBOMCTBA: B3aUMOJICMCTBHE C OKCHUJAMH HEMETaJUIOB,
kucinotamu. AmdorepHocts. Kucnorno-ocHoBHele uHAuMKaTopel. Comu. CpeaHue CoOJH.
B3aumoneiictBue coneid ¢ MeTaiaMu, KUCIOTamu, IernodaMu. CBS3b MEXKIy OCHOBHBIMHU
KJIaCCaMU HEOPTraHUYECKUX COCAMHEHUM.



IlepBoHayanbHblE MPEACTABICHUS O €CTECTBEHHBIX CeMeWcTBax (TpyIIax) XUMHYECKHX
3JIEMEHTOB: IIEJIOYHBIE METAJUIBI, TAJIOT€HBI.

Pazoen 2. Ilepuoouueckuii 3aKOH U nePUOOUUECKAA CUCHEMA XUMUYECKUX 3IIEMEHMOE
. U.Menoeneesa. Cmpoenue seutecmaea.

[lepuoguueckuit  3akoH.  Mcropust ~ OTKpBITUS ~ NEPUOAMYECKOrO 3aKOHA.  3HAYEHHUE
MEPUOIUYECKOr0 3aKOHA JJI Pa3BUTHUS HAYKU.

[lepuomuueckasi cucTeMa KaK €CTECTBEHHOHAY4Has KJIacCH(PHUKAIMA XUMHYECKHX 3JIEMEHTOB.
Tabnuunas ¢opma mpencTaBieHUs KiacCU(pUKAUUU XUMUYECKUX dneMeHToB. CTpykTypa
tabnuisl «llepuoanueckas cucrtema xumuueckux anementoB . . MenneneeBa». duznueckuii
CMBICJ TIOPSAKOBOrO (ATOMHOI'0) HOMEpa, HOMepa NMepuoAa U HoMepa TPYMIIbl (71 3JIEMEHTOB
A-rpymm).

CrtpoeHue artoma: AIpo U DIIJIEKTpOoHHAss 00ojouyka. CocTaB aTOMHBIX SAep: MPOTOHBI U
HeUTpoHbl. M30TOmnBL. 3apsa aroMHOro sapa, MaccOBOE YHUCIO U OTHOCHUTEIbHAs aTOMHas
Macca. DIeKTpoHHas 000JIouKka aroma. OJIEKTPOHHBIE CJIOM aTOMOB DJJIEMEHTOB MaJbIX
IIEPUOJIOB.

XuMHueckasi CBsI3b. DJIEKTPOOTPHULATEIIBHOCTh aTOMOB. KoBasleHTHAsi HenoJiipHas U MOJIsIpHas
cBsA3b. MloHHAs CBA3b. Bae€HTHOCTB, CTENEHb OKUCIICHHUS, 3apsi/i HOHA.

Pazoen 3. Mnozooopaszue xumuueckux peaxyuil.

Knaccupukanuss XMMHYECKMX pEaKIHid: peakuu COCAMHEHUS, DPAa3JIOKCHHS, 3aMEIICHHS,
oOMeHa, 3K30TEPMHUYECKHUE, SHIO0TEPMUYECKHE, OKHUCJIUTENbHO-BOCCTAHOBUTEIIBHBIE,
HeoOpaTUMbIe U 00paTUMBbIE.

CKOpOCTh XUMUYECKUX peakiuuil. @akTopbl, BAUSIONLIME HA CKOPOCTh XUMHUUECKUX PEAKIIHil.
PactBopbl. DnekTponuTHueckasl Auccoluanus. DJIEKTPOJIUTHl M HEAIEKTpoJauThl. KaTHOHBI 1
aHuoHBI. Jlucconmanust coJiedd, KUCIOT U OCHOBAaHMM B BOJHBIX pacTBOpax. Peakiuum MOHHOIO
oOMeHa B pacTBOPAX JIEKTPOJIUTOB.

Pazoen 4. Muozooopazue eeutecme.

EctecTBeHHbIE ceMelcTBa XHMMHUYECKHMX JJIEMEHTOB METauIoB M HeMmeramwioB. OOmias
XapakTepUCTUKA HEMETAJUIOB HAa OCHOBE UX IIOJIOKECHUSA B IEPUOJUYECKONM CHCTEME.
3aKOHOMEPHOCTH HM3MEHEHHS] PU3NYECKUX U XUMHUYECKHX CBOICTB HEMETaNIOB — IPOCTHIX
BEILECTB, UX BOJOPOAHBIX COCIMHEHMM, BBICIIUX OKCUIOB U KHUCIOPOACOAEPXKAIIUX KUCIOT Ha
IIPUMEPE JIEMEHTOB BTOPOT'O U TPETHETO MEPUOIOB.

OOmast XxapakTepuCTUKa METAVIOB Ha OCHOBE HUX IOJIOKEHMS B TEPUOANYECKON CHCTEME.
3aKOHOMEPHOCTH M3MEHEHHsS] (U3NYECKUX M XUMHUYECKUX CBOMCTB METaNIOB — IMPOCTHIX
BEILECTB, UX OKCUJIOB U THJIPOKCUIOB HA IIPUMEPE IIEMEHTOB BTOPOTO U TPETHETO IEPUOIOB.
AMdotepubie coequHeHus amoMmMuHMs. OOmas XapakTepUCTHUKa JKejle3a, €ro OKCHAOB U
TUIPOKCHUJIOB.

Pa3zoen 5. Ixcnepumenmanvran Xxumus

JleMOHCTPALIMOHHBIN M J1aGopaTopHbIii 3kcnepuMenT. 1. [IpuMeps! puznueckux sBIeHUM. 2.
IIpuMepsl XUMHUYECKHUX PEAKLUN C SIPKO BBIPAKEHHBIMU M3Yy4aeMbIMH NpU3HaKaMHu. 3. Peaknun
COCIMHEHUS, PA3JIOKEHM, 3aMelleHus, oOMeHa. 4. Peakuuu, WITIOCTPUPYIOIIUME CBOWCTBA U
B3aUMOCBSI3M OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COEIMHEHMU. 5. ONBITHI, WLIFOCTPUPYIOLINE
3aKOHOMEPHOCTH  W3MEHEHUS  CBOMCTB  IIEJOYHBIX  META/NIOB W TajloreHoB.  O.
ONBITHL, MJUTFOCTPUPYIOIIME  3aKOHOMEPHOCTH ~ HW3MEHEHHs  CBOWCTB  THJAPOKCHIOB U
KHUCIJIOPOJCOACPKAIIMX KHUCIOT 3JIEMEHTOB OJHOro nepuona. 7. IIpumepsl OKUCIUTENIBHO-
BOCCTAHOBUTEIBHBIX peakinil.8.DakTopsl, BIUSAIOMIAE HA CKOPOCTh XUMHUYECKUX PEAKIIUM.
9.Ilpumepsl 3HIO- M HK30TepMuueckux peakiuil. 10. CpaBHEHHUE 3JIEKTPONPOBOJIHOCTU
PacTBOPOB JJIEKTPOJUTOB W HedekTpoiauToB. 11. Peakmum wmonHoro oomena. 12. OmbIThI,
WITIOCTPUPYIOIKE (PU3NUECKUE U XMMUYECKHE CBOWCTBA U3YYaeMBIX BEIIECTB.

I[IpakTuyeckue padorsl 8 kuaace 1. IlpaBuna TexHMku Oe30macHOCTH MpH padoTe B
xumudeckoM kabunere. I[lpwembl oOpamienus ¢ 1a00opaTOpHBIM  O0OpYIOBaHUEM U
HarpeBaTelbHbIMU TpubOopamu. 2. [IpuroToBneHne pacTBopa caxapa M pacdeT €ro MacCOBOH
JIOJIA B pacTBOpE

4. YcioBus TeUEHUsI XUMUYECKUX PEAKLIUA MEXKy PACTBOPAMM JIEKTPOJIMTOB /10 KOHIIA.

5. Pemienue sKCriepuMEHTaIbHBIX 33/1a4.



IIpakTnyeckune padorbl.9 kiaace 1. OcymiecTBieHNE NENOYKH XUMUYECKUX MPEBpALLEHUH. 2.
[Tonydyenne u CcBOMCTBAa COEAMHEHHN MeTayuioB. 3. PellleHHe 3KCIepUMEHTANbHBIX 3a7ad Ha
pacro3HaBaHUE M MOJYyYEHUE COCOUHEHUM METauIoB. PelieHne 3KCneprMEHTalbHbIX 3a4ad 110
teme «lloarpynna kucnoponay. 5. [lomyuenue, cobupanue 1 pacrio3HaBaHHE ra3oB.

Pacyernble 3agauu. 1.BbrunciieHre OTHOCUTENIBHOM MOJEKYISIPHOW © MOJSPHOM MAacChl
BElIecTBa MO ero XuMuyeckoit ¢opmyne. 2. Pacuer MaccoBOi 10N XMMHYECKOIO 3JEMEHTa B
coenquHeHUH. 3. PacueT MaccoBoOil 1011 paCTBOPEHHOIO BEILIECTBA B pacTBope. 4. Boruncnenus
[0 XUMHYECKUM YPaBHEHHSIM MAacChl MJIM KOJIMYECTBA BELECTBA OJHOTO U3 YYACTBYIOLIUX WIIU
MOJIYYAIOLMXCSl B PEaKLMU COECIUHEHUI 110 M3BECTHOM Macce WM KOJIMYECTBY BEIECTBA
JIPYTOro COeTUHEHUS.

JINYHOCTHBIMH pe3yJbTaTaMH M3y4YeHHUS IpeaMmeTa «XHUMHUsS» SBISAIOTCA CIEAYIOLUE
YMEHHUSI:

Oco3HaBaThb €IMHCTBO U ILEJIOCTHOCTb OKPYXKAIOUIEr0 MHpA, BO3MOXKHOCTHU €TI0

MO3HABAEMOCTU U OOBSICHUMOCTH Ha OCHOBE JOCTUKCHHM HAyKH.

ITocteneHHO BBICTpanBaTh COOCTBEHHOE LI€JI0CTHOE MUPOBO33PEHUE:

OCO3HaBaTh MOTPEOHOCTH W TOTOBHOCTh K CaMOOOpPA30BaHHIO, B TOM YHUCIE€ U B paMKax
CaMOCTOSITENIbHOM J1€ATEIbHOCTH BHE ILIKOJIbL;

OILICHUBATh JKU3HEHHBIE CUTYAIlUU C TOYKU 3pEHUs 0€30IacHOro 00pasa >KU3HU U COXPAHEHUS
3/10pOBbSI;

OILICHUBATh SKOJIOTMUYECKUN PUCK B3aMMOOTHOILIEHUH YeJI0BEeKa U MPUPO/IbI.

BbiOupaTe MOCTYNKH, HalleJIEHHbIE HAa COXpAaHEHHE M OEpeKHOE OTHOILIEHUE K IMPHUPOJE,
O0COOCHHO 3JKHMBOM, M30eras MPOTHUBOMOJOKHBIX IMOCTYIKOB, MOCTENEHHO y4yach U OCBauUBas
CTpaTEruio palioOHAIBLHOTO PUPOAOIOJIb30BAHNUS.

Cpeocmeom  pa3eumusi JUYHOCTHBIX PE3yAbTaTOB CIOyXaT Yy4eOHBI Marepuan u
IPOJYKTUBHBIE 33/1aHUs YUEOHMKA, HALIEJIEHHbIE HA 6-10 JIMHUIO Pa3BUTHUSI — YMEHHUE OLIEHHUBATH
MOBE/ICHUE YEeJIOBEKA C TOYKU 3PEHUS XUMUYECKOW 0€30MacCHOCTH M0 OTHOIICHHUIO K YEJIOBEKY U
pUpoJIE.

MeTanpeAMeTHBIMHM DPE3yJIbTaTAMU H3YyYEHUs Kypca «XUMHs» sBiIseTcs (HOpMUpOBaHHE
YHHMBEpCalIbHbIX YueOHbIX Aeiictuii (YV ]I).

Pecyiamusnvie YVJI.

CamocTosiTeTbHO 00HApYKUBATh U (POPMYIUPOBATH YUEOHYIO TIPOOJIEMY, OMPENEATh IIENb
y4eOHOIl e TeTbHOCTH, BEIOUPATh TEMY MIPOEKTA.

BoiaBurate Bepcuu pemieHus mpoOsieMbl, 0OCO3HABAaTh KOHEUHBIM pe3ynbTaT, BBIOUPATH W3
IPEUIOKEHHBIX M NCKATh CAMOCTOSITENIBHO CPEACTBA JOCTHKEHUS LIEIIN.

CocTaBnsiTh (MHIMBUIYaJbHO WJIM B TpYIIeE) IUIAH pelieHus MNpoOjaeMbl (BBIIOIHEHHS
IPOEKTA).

Paboras no miaHy, cBepsATh CBOM ACUCTBUS C LIENBIO U, NPU HEOOXOAWMOCTH, UCHPABIATH
OLIMOKH CaMOCTOSATENBHO.

B nwmanore ¢ yuuTeneM COBEPIIEHCTBOBAaTh CaMOCTOSATEIbHO BBIPAOOTAaHHBIE KPUTEPUU
OLICHKH.

CamocTtosaTenbHO  OoOHapyxkuBaTh M (QopmynupoBaTh MpoOjeMy B  KIAaCCHOM U
WH/IMBUYaJIbHOM y4eOHOM NesITeTbHOCTH.

BoeiBurate Bepcuu perieHusi npoOsieMbl, 0OCO3HABaTh KOHEUYHBIH pe3ynbTaT, BBIOUPATH W3
IPEJJIOKEHHBIX M NCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS LIEIIN.

CaMoCTOATEIHbHO OCO3HABATh MPUYHHBI CBOETO yCIeXa MM HeyCleXa U HaXOJIUTh CIOCOObI
BBIXO/1a U3 CUTYallUH HEycCIIexa.

Cpeocmeom popmuposanus peryasTUBHBIX Y Y [l ciy)kaT TEXHOJOTHS MPOOJIEMHOTO Thajora
Ha OJTale MW3Y4EeHUS HOBOIO MaTepuala M TEXHOJOTHMs OLEHHUBaHMUA O0pa3oBaTeIbHBIX
JTOCTHXKEHUH (yueOHBIX YCIIEXOB).

Ilosnasamenvhvie YV/I:

AHanM3UpoBaTh, CPABHUBATH, KIACCU(DUIIMPOBATH U 0000maTh (GaKTHl U SBJICHUS. BBIABIATH
IIPUYUHBI U CIECTBUS IPOCTHIX SIBICHUN.




OcCyIecTBISATh CpaBHEHHE, CEpPHAIMI0 U KJIACCU(UKAIMIO, CaMOCTOSITENILHO BBIOHUpas
OCHOBaHHUS U KPUTEPHUU JUIsl YKAa3aHHBIX JIOTUYECKUX OIepaliii; CTPOUTh KJIACCU(PHUKALHUIO Ha
OCHOBE IMXOTOMHYECKOTO JIeJIeHUs (Ha OCHOBE OTPULIAHUA).

CTpouTh JIOTUYECKOE PACCYKIEHUE, BKIIOYAIOIIEe YCTAHOBICHUE MPUYMHHO-CIEICTBEHHBIX
CBS3EH.

CozniaBaTh CXeMaTHYECKHE MOJEIU C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

CocCTaBiATh  TE3UCHI, pa3IWYHbIE BHUJBI IJIAHOB  (IIPOCTBIX, CJIOXKHBIX U  T.IL).
[IpeoOpazoBbIBaTh HHPOPMALIMIO M3 OJHOTO BHJIA B IPYro# (TaOauIly B TEKCT U TIp.).

BbIuuThIBaTh BCE YPOBHH TEKCTOBOM MH(OPMAITHH.

YMeTh ompenessTh BO3MOKHbIE UCTOUHUKH HEOOXOJMMBIX CBEICHHM, MPOU3BOJIUTH MOUCK
uH(pOpMAIINU, AHATTU3UPOBATh U OLICHUBATH €€ JIOCTOBEPHOCTb.

YMeTh UCHOJIB30BAaTh KOMITBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJOTUU KaK MHCTPYMEHT
JUTSL TOCTIDKEHUSI CBOMX IIeNieldl. YMeTh BBIOMpaTh aJIeKBaTHBIE 3a7aue WHCTPYMEHTAJIbHBIC
IPOrpaMMHO-aIIapaTHbIE CPEACTBA U CEPBUCHI.

Kommynuxamuenwvie YVJI:

CaMOoCTOATEIbHO OPraHU30BbIBaTh y4eOHOE B3aUMOACHCTBHUE B TpyIie (OnpeaensiTs o0me
1IEJTH, PaCIIPEICIISITh POJIH, IOTOBAPUBATHCS APYT C APYTOM U T.1.).

OtcTanBas CBOIO TOUKY 3pEHUSsl, IPUBOAUTH aPTYMEHTHI, MMOATBEPKAAs UX (PaKTaMu.

YMeThb B3MISIHYTh HAa CUTYAIMIO C MHOM MO3UIIMU U JOTOBAPUBATHCSA C JIFOJIbMU UHBIX TTO3UITUH.

Cpeocmeom popmuposanuss KOMMYHUKATUBHBIX Y VY]J[ ciaykaT TeXHOJIOTHUS MPOOIEMHOIO
nuanora (moOyXAaroluil M TMOABOASIIMK JAHAOr) M paboTa B MaJbIX TPYIINAx, TaKXKe
MCIIOJIb30BaHUE HA YPOKAX 3JIEMEHTOB TEXHOJIOTHH MPOTYKTUBHOTO YTCHHUS.

I[IpeaMeTHBIMH pe3yJbTATAMM U3YUYCHUS MIPEAMETA « X UMHUS) SABIISIFOTCS:

1.B no3naBarensHO# chepe:

L4 JaBaTb OMNPCACIICHHUA H3YYCHHBIX HOHATHH: «XHUMHUYECKUU JJIEMEHT», «aTOM», «HOH,
«MOJIEKYJIa», <«IIPOCTBIC U CIIOKHBIC BEIECTBA», «BELICCTBO», «XUMHUYECKas (Gopmyray,
«OTHOCHUTEJIbHAS aTOMHAsi Macca», «OTHOCHTENbHAS MOJICKYJSIpHAs Maccay, «BaJCHTHOCTBY,
«CTETICHb OKHUCIICHHS», «KPHCTATMUECKAsT PEIIeTKa», «OKCHUIBI», «KUCIOTBI», «OCHOBAHUS»,
«conmy», «aM(MOTEPHOCTDY, «UHIUKATOPY», IICPUOTUUCCKHIIA 3aKOHY, IIEPHOANYCCKAs TAOIUIIay,
«U30TOMBIY, «XUMHUECKAs CBS3bY, «IJICKTPOOTPUIIATEIBHOCTY, «XUMHUYECKAs pEaKIIs»,
«XMMHYECKOE YypPaBHEHUE», «ICHETUYECKas CBS3b», «OKUCICHHE», «BOCCTAHOBJICHHUEY,
«OQIEKTPOTUTHYECKAS TUCCOIMAIIUY», «CKOPOCTh XUMUYECKON PEaKIum»;

° onMcaTth  JEMOHCTPALIMOHHBIE M  CAMOCTOATEIbHO  IPOBEIEHHBIE  XMMHUYECKHE
AKCIIEPUMEHTHI;

. ONMCHIBATh U PA3JINYaTh M3YUEHHBIE KJIACCHI HEOPraHWYECKUX COEIMHEHUH, MPOCTBIE U
CJIOHBIE BEIIECTBA, XMMUUECKHUE PEAKIUY;

o KJIaccu(UIUpPOBaTh N3yuYeHHbIE OOBEKTHI U SBICHUS;

o JieNaTh BBIBOABI M YMO3AKJIIOUEHUS U3 HAOMIOACHHM, M3YyYEHHBIX XHUMHUYECKHUX

3aKOHOMEPHOCTEH, IPOrHO3MPOBAaTh CBOMCTBA HEW3YYEHHBIX BEIIECTB II0 AHAJIOTHU CO
CBOMCTBAMM M3YyYEHHBIX;

o CTPYKTYPUPOBATh M3YYEHHBIH MaTepual U XUMHUYECKYI0 WH(POpMAIHIO, MOITYYEHHYIO U3
JPYTUX UCTOYHHUKOB;

o MOJIEJIMPOBATh CTPOCHHUE aTOMOB 3JIEMEHTOB 1-3 MepHo0B, CTPOEHUE MPOCTHIX MOJIEKYIT,
2. B 11IeHHOCTHO - OpUEHTAIIMOHHOH cdepe:

o AQHAIM3UPOBAaTh M OLEHUBATh TOCJIENCTBUSA JUIsl OKpYXKaroueil cpeasl OBITOBOW U
IIPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKA, CBSA3aHHOM €

nepepadoTKOM BEIIECTB;

3. B tpynoBoii chepe:

¢ IIPpOBOANTH XHUMHYCCKHM OKCIICPUMCHT,

4. B cdepe 6e30macHOCTH )KU3HEACATCIBHOCTH:
OKa3bIBaTh IICPBYIO IIOMOIIbL IIPU OTPABJIICHUAX, OXKOrax W APYIruxX TpaBMaX, CBA3aHHBIX C
BEIIIECTBAMH M JIA0OPATOPHBIM 000PYI0BAHUEM.



* XUMUYECKOH CHUMBOJIHMKH: 3HAKOB XMMHYECKHX 3JEMEHTOB, (POPMYJl XUMHUECKUX BEILECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

* BOKHEUIIUX XMMHUYECKUX MOHATUN: XMMUUYECKUN 3JIEMEHT, aTOM, MOJEKYJA, OTHOCUTEIIbHbIE
aTOMHas U MOJIEKYJISIpHAs MacChl, HOH, XUMUYECKas CBSA3b, BEIIECTBO. KiIacCU(UKAIIMsI BEIIECTB,
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIH 00BbeM, XMMHYECKas peaklus, KiacCu(UKalus peaxiuid,
3JIEKTPOJIAT U HEDJIEKTPOJIUT, SJIEKTPOJIUTUYECKAsT AUCCOLMALMS, OKHUCIUTENIb M BOCCTaHO-
BUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE;

* OCHOBHBIX 3aKOHOB XHMHH: COXPAaHEHMsS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOJNYECKU I 3AKOH;

* Ha3bIBaTh: XUMUYECKHE JIEMEHThI, COEAMHEHUS U3YUEHHBIX KJIACCOB;

* 00BSACHATH (PU3UYCCKUI CMBICT aTOMHOTO (TOPSIIKOBOTO) HOMEPAa XHMHUYECKOTO JJIEMEHTA,
HOMEPOB TPYMIbI U MEPUOJA, K KOTOPBIM 3JIEMEHT MPUHAJICKUT B NEPUOJUYECKON CHUCTEME
J.1. MenneneeBa; 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB JJIEMEHTOB B IIpefesax MaiblxX
MEPUOOB U TJIABHBIX MOJATPYIII; CYIIHOCTh PEaKIIMii HOHHOTO 0OMEHa;

*XapaKTepHU30BaTh: XUMUYECKHE 3JIEMEHTHI (OT BOJOPOAA 10 KaJbIIUs) HA OCHOBE UX IOJIOKEHUS
B mnepuoanueckoi cucreme JI.M.MenaeneeBa U 0COOEHHOCTEH CTPOCHHMSI HMX aTOMOB;
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEILECTB;

* OMpEENATh: COCTaB BEIIECTB MO UX (opMyrnaM, IPUHAJJICKHOCTh BEIIECTB K ONMPEACICHHOMY
KJIaCCy COEIMHEHUM, THUIIbI XUMHUYECKMX pEaKIUil, CTeNeHb OKHCIEHUS JJIEMEHTa B
COEIMHEHUSIX, TUIl XUMUYECKOM CBSA3U B COEIMHEHUSAX, BO3SMOKHOCTb ITPOTEKAHUS PEaKLIUi
HOHHOT'O OOMEHA;

COCTaBIATh: (OPMYIbI HEOPTraHMYECKHX COCTUHEHHM W3YYEHHBIX KIIACCOB;, CXEMbl CTPOCHHS
atomMoB TniepBeix 20 srmeMeHTOB mnepuoanueckoir cuctembl .M. MenneneeBa; ypaBHEHUs
XUMUYECKUX PEaKLUid;

* oOpauiarbcs ¢ XMMHUECKOH MOCy10i U 1a00paTOpHBIM 000PYI0BaHUEM;

* BBIYUCIISATH: MAacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIeMEHTa HO (popMyse COSAMHEHHUS; MACCOBYIO
JIOJII0 BEIIECTBA B PAacTBOPE; KOJIMYECTBO BEILIECTBA, OOBEM MM Maccy IO KOJUYECTBY
BEIIECTBA, 00BEMY HJIM MAacCe peareéHTOB WIN MPOyKTOB PEeaKLUy;

Hcnonp3oBaHne MPUOOPETEHHBIX 3HAHUW M YMEHUH B MPaKTUYECKOW JIEATENbHOCTH U
MOBCEHEBHOM JKM3HM JUIsl: Oe30macHOro oOpalleHHss ¢ BelIeCTBAMU U MaTepuallaMy;
HKOJIOTMYECKH TPaMOTHOTO MOBEACHUS B OKpY’KaIOILIEH Cpesie; OLIEHKH BIUSHHUS XUMHYECKOIO
3arps3HEHUs OKpYKarollel cpeibl Ha OPraHu3M YeJIOBEKa; KpUTHUECKON OLIEHKH HHPOPMALIUHU O
BEIIECTBaX, UCIOJIb3YEMBIX B OBITY; IPUTOTOBJIEHHS pACTBOPOB 33JaHHON KOHIIEHTPAIIUH.

. moioxkenue MetamioB B I1.C; METaJUIMYecKass CBsI3b, METaJNIMYeCKas
KPHUCTAJUIMYECKast PEIIeTKa;

. (u3nuecKre CBOMCTBA METAILIOB.

. o0mue XuUMHYecKHe cBoiictBa Me: B3ammopelicTBue ¢ HeMe, BOJIOH, KHCIOTaMH,
COJISIMH.

. KJIaCCU(PMKAIIMIO CIIJIABOB Ha OCHOBE YEPHBIX (UYyTryH M CTallb) U IBETHBIX METAJUIOB,
XapaKTePUCTUKY (PU3UIECKHUX CBOMCTB METAJIOB.

. OCHOBHBIE CITOCOOBI TIOJTy4eHHsI Me B MPOMBIIIJIEHHOCTH.

. BaKHEHIIINE COSAUHEHUS IIeT0UYHO3EMEIbHBIX METAJIIOB

. XHMHYECKHE CBOMCTBA aJJFOMUHMS, KeJIe3a.

. OOBSICHSITh 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB JIIEMEHTOB-META/UIOB B Mpeaenax
TJIaBHBIX MOATPYIIIT;

. XapaKTepu30BaTh CTPOCHUE U OOIINE CBOMCTBA METAJIOB;

. ONUCHIBATh CBOMCTBA BBICHIMX OKCHJIOB AJIEMEHTOB-METAJJIOB U COOTBETCTBYIOIIUX UM
OCHOBaHMIA;

. ONUCHIBATh PEAKIIMY BOCCTAHOBIICHUSI METAJIJIOB U3 UX OKCHIIOB;

. XapaKTepU30BaTh YCIOBHS U CIIOCOOBI IPEIYNPEKACHUS KOPPO3UH METAILIOB;

. XapaKTEePU30BaTh CBOMCTBA U 00JIACTH MMPUMEHEHHUS METAJUTMYECKUX CIUIaBOB;

. COCTaBJIATb CXEMbI CTPOCHHUS aTOMOB 3JIEMEHTOB-METAJUIOB JIUTHS, HATPHS, MArHHs,

AITFOMUHMS, KAJTHSI, KTbITH);



® - OOBICHATH 3aKOHOMCPHOCTH H3MCHCHUA CBOMCTB 3JIEMEHTOB-METAJIJIOB B npeaciax
TJIaBHBIX ITOATPYIIIL;

® XapaKTEepHU30BaTh XUMHUYECKHE CBOICTBA METAJLJIOB U UX COGHHHGHHﬁ;

® OIMMCBIBATHL CBA3b MECXKAY COCTAaBOM, CTPOCHHUEM, CBOMCTBaMH B€IICCTB-MCTAJIZIOB U HUX
MMPUMCHCHHUCM,

® -UCII0JIb30BAaTh npno6peTeHHHe 3HaHUA U YMCHHUSA B HpaKTquCKOfI JACATCIIPHOCTH U

IIOBCETHEBHOM JKM3HM: JuIi Oe3omacHoro oOpameHuss ¢ Me, 3KOJOIMYECKM I'pPaMOTHOTO
IOBEJCHUS B OKpYXXarolled cpeae, KPUTHUECKOW OLEHKM HHGPOpMalMd O BelIeCTBax,
UCIIOJIb3YEMBIX B OBITY

. 3allMCBhIBaTh ypaBHEHUs peakuui B3aumoneictBus ¢ HeMe, kucimoramu, coisimuy,
UCIIOJIB3YSl DJIEKTPOXMMUYECKUI psAl HamnpsokeHUs Me U1 XapakTEepUCTUKH XUMHUYECKHUX
CBOWCTB

. OIKCHIBATH CBOMCTBA U 00JIACTH MPUMEHEHHS Pa3IMYHbIX METAJUIOB U CIUIaBOB

. COCTABJISITh CXEMY CTPOCHHMS aTOMA YKEJe3a;

. 3alKCHIBATh YPaBHEHUS Peakiuii XuMuueckux cBoucTB xene3a (OBP) ¢ oOpasoBanunem
COEIMHEHUH C pa3JINuYHbIMU CTENIEHSIMU OKUCIICHUS;

. ONPENENATh COCIUHEHHMS, COACPKALIUE HNOHBI Fe?* u Fe®* ¢ moMolIblo KauecTBEHHBIX
peaxkiun

. 00pamnaTbcsi ¢ XUMUYECKON TIOCYI0H M Ta00paTOPHBIM 000pYI0BaHHEM;

. pacro3HaBaTh ONBITHBIM IIyTEM COEIMHEHUS METaIl.

. nonoxkenne Hemetawios B I1.C. JI.M1.Mennaeneena;

. ATOMHBIE XapaKTEPUCTUKHU 3SJIEMEHTOB-HEMETAJUIOB, MPUYUHBI U 3aKOHOMEPHOCTU HUX
WU3MEHEHUS B [IEPUOJIAX U TPyMIaX;

. -0COO0EHHOCTH KPUCTAIITMYECKOTO CTPOCHHUSI HEMETAJIIOB;

. -CTPOEHHE aTOMOB-HEMETAJIIOB, (PU3MUYECKIE CBOMCTBA.

. - CTpOCHHE aTOMOB TaJIOT€HOB, CTEMEHH OKHUCICHHS, (PU3NYECKHE H XHUMUYECKUE
CBOMCTBA.

. -CBOWCTBA CEPHOM KUCIIOTHI B cBeTE npeacrasieHuil TO/L;

. -OKHMCIIUTENIbHbIE CBOMCTBA KOHII. CEpHOM KucI0Thl B cBeTe OBP;

. -Ka4eCTBEHHYIO PEaKIINIO Ha CyNIb(}aT-uoH.

. -pu3nyecKkue 1 XUMUYECKHE CBOMCTBA a30Ta;

. -KpyroBOPOT a30Ta B IIPUPOJE.

. - CTPOEHHUE MOJIEKYJIbl AMMHAKA;

. -JIOHOPHO-aKLIENTOPHbII MeXaHNu3M 00pa30BaHMs CBA3HM B MOHE aMMOHMS;

. -CBOMCTBa aMMHAaKa,

. -CII0COOBI MOJIYYEHUS U PACIIO3HABAHUS aMMHaKa

. - CBOMCTBA KUCIIOPOJHBIX COEIMHEHUH a30Ta U A30THOM KHCJIOTHI KaK OKUCITUTENS.

. - XapakTepU30BaTh CBOWCTBA YIVIEPOAA U DJIEMEHTOB IIOATPYIIIBI yIIepoaa

. - CBOWCTBA, 3HAYEHUE COCIMHEHNN YIIIEpO1a U KPEMHMS B )KMBOM M HE)KUBOW MPUPOJIE.

. -COCTAaBJIATH CXEMBI CTPOEHHUS aTOMOB XMMUYECKUX 3JIEMEHTOB ~-HEMETAILIOB;

. -J1aBaTh XapaKTEPUCTUKY dJIEMEHTaM-HeMeTaulaM Ha OCHOBE HX nojoxeHus B [ICX0;

. -00BSACHATH CXOJICTBO M Pa3JInYKe B CTPOEHUH aTOMOB 3JIEMEHTOB-HEMETAJUIOB,;

. - OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUsI CBOWCTB XHMHMYECKUX DIJIEMEHTOB-
HEMETaJUIOB;

. - XapaKTepU30BaThb XUMHUECKHUE SJIEMEHThI-HEMETAIIBI MAJIBIX IEPUOOB;

. - OINUCHIBATh CBOWMCTBA BBICIINX OKCHJIOB XMMHMYECKHX 3JIEMEHTOB-HEMETAJNIOB MaJIbIX
MEPUOIOB, a TaK)Ke OOIIMe CBONCTBA COOTBETCTBYIOUIMX UM KUCJIOT;

. -CpaBHUBATh HEMETAJUIbI C METAJIAMU

. - COCTaBIISATh CXEMBI CTPOEHUSI aTOMOB TAJIOT€HOB;

. -Ha OCHOBAHUU CTPOEHUS aTOMOB OOBACHATh M3MEHEHHUE CBOMCTB I'aJIOTCHOB B IPYIIIIE;

. -3aMUChIBATh YPaBHEHUS peakuid ¢ Touku 3peHus OBP

. -XapaKTEpU30BaATh XUMHUECKUE DIIEMEHTBI NOATPYIIIBI CEPBHI;

. -3aMUCHIBATh YPABHEHUS XUMHYECKUX PEAKIIUN B MOJICKYJISIPHOM M ¢ TOUku 3peHus OBP



. - OINHKCBHIBaTh CBOIcTBa amMMuaka ¢ Toukd 3peHuss OBP wu ero ¢usnomoruueckoe
BO3/ICHCTBUE HA OPTraHU3M

. - oOpamarbcs ¢ XUMHUYECKOH MOCyI0H 1 1abopaTOpHBIM 000PYI0BaHUEM;

. -[10JTy4aTh U COOMPATh AMMHAK;

. -pacmo3HaBaTh ONBITHBIM ITyTEM aMMHAK

. - COCTaBJIATh CXEMBI CTPOCHUS aTOMOB 3JIEMEHTOB ITOATPYIIIBI YTIepoaa

. - COCTaBJIATH (POPMYJIBI COEAMHEHUH yriiepoaa U KPEMHHS, HIUTIOCTPUPYIOLINE CBOWCTBA
KapOOHATOB U CHJIMKATOB

. -pacmo3HaBaTh PacTBOPHl KHUCJIOT M IIEIOYEH, XJIOpUA-, Cyibdar-, KapOOHAT-UOHBI U
MOHBI aMMOHUS;

. - OIHUCBIBaTh XHMHUYECKOE 3arpsA3HEHHE OKpPYKAIoUIeW Cpeibl Kak CIEACTBUE
IPOU3BOACTBEHHBIX MIPOIIECCOB, COCOOBI 3alIUTHI OT 3arPSI3HEHUH

. UCIOJIBb30BATh MPHOOPETCHHBIE 3HAHWUA M YMEHHSI B IMPAKTHUECKOW IEATEIBHOCTH M

HOBCGHHCBHOﬁ KHU3HU OJIA:
00BACHEHUST XUMHYECKUX HBHCHHﬁ, IIPOUCXOAAIINX B IIPUPOJC, 6BITy 1 Ha IIPOU3BOACTBE,

e OJKOJIOTHYECKH I'PAMOTHOTO TTOBEJICHHS B OKPY’KaIOIIEH cpee;

e OLECHKM BIMSAHUSA XUMUYECKOTO 3arpsA3HEHUSI OKPYIKAOIIEW Cpellbl Ha OpraHU3M 4YEJIOBEKA U
JIPYTHUE )KUBBIE OPTaHU3MBI;

o Oe3omacHOro oOpamieHusi C TOPIOYMMH W TOKCHYHBIMH BELIECTBaMH, JIAOOPaTOPHBIM

000pyI0BaHUEM;
(] KpHTquCKOﬁ OLCHKHU JOCTOBCPHOCTH XUMHUYECKON HH(i)OpMaHI/II/I, HOCTyrIa}OHleﬁ M3 Pa3HbIX
HNCTOYHHUKOB.
OCHOBHOE COJIEP’)KAHUE 8 knacc
BBenenue

[Tpenver xumuu. MeToapl MO3HAHUS B XUMUU: HAOIIOJIEHUE, SKCIEPUMEHT, MOJAEIHUPOBAHUE.
VcTOYHMKM XUMHYECKOW HHpOpMaLuU, ee TOoJIy4YeHUe, aHalu3 M TNPEeACTaBICHUE €ro
pe3ynbraroB. [IoHATHE O XMMHUYECKOM 3JIEMEHTe M (opmMax €ro CylecTBOBaHMsS: CBOOOJHBIX
aToMax, INPOCTBIX W CIOXHBIX BemiecTBax. [IpeBpamenus BemecTB. OTIMYME XUMHYECKHX
peakuuii oT Gpu3nUecKux siBieHui. Poib XMMHUM B J)KU3HU YeroBeka. XeMopuinsg U xeMo(hoous.
KpaTtkne cBeneHuss M3 UCTOPUM BO3HUKHOBEHHUS M Pa3BUTHS XMMHH. POjib OTEUECTBEHHBIX
YUEHBIX B CTAHOBJIEHUM XMMHUUYECKON Hayku — paboTel M. B. JlomonocoBa, A.M. bytneposa, /l.
N. MenneneeBa. XUMHUYECKasi CUMBOJIMKA. 3HAKU XMMHUYECKHUX DJIEMEHTOB U IPOUCXOKICHUE UX
Ha3BaHMW. Xumudeckue ¢opmyinbl. MHnekcesl n kodpduurentsl. OTHOCUTENbHBIE aTOMHAs U
MoJIEKyJIsipHass Macchl. [IpoBeneHne pacdeToB MacCOBOM JIOJIM XMMHMYECKOTO 3JIEMEHTa B
BellecTBE Ha OCHOBe ero ¢opmyisl. [leprnoauueckas cucrema xumuueckux snementoB JI. U.
MenneneeBa, ee CTpyKTypa: Maible W OOJbIIME TEPHOABI, TPYNIbl U IOATPYIIIBL.
[lepuoanueckas cuctemMa Kak CIpaBOYHOE MMocoOue sl MOJYy4YeHHs] CBEIEHUM O XMMHYECKHX
DIIEMEHTAaX.

JemouncTpanuu. 1. Monenu (mapocrepxueBbie U Ctioapra—bpurieda) pa3audHbIX MPOCTHIX U
CJIOXHBIX BEILECTB.

2. Komtekuus CTEKISIHHOW XUMHUYECKON nocybl. 3. Kouiekius MaTepuanoB U U3JIeTUA U3 HUX
Ha OCHOBE alOMHUHHUA. 4. B3aumopeiicTBue MpaMopa ¢ KMCIOTOM U NIOMYTHEHUE MU3BECTKOBOM
BOJIBI.

Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB

ATOMBI Kak (popMa CyIIECTBOBAaHUS XUMHUECKUX 3JeMeHTOB. OCHOBHbBIE CBEICHUS O CTPOCHUU
aToMoB. JlOKa3zaTenbCcTBa CIOKHOCTH cTpoeHus aromoB. OmbiThl Pesepdopna. [lnaneraphas
MOJIeIb CTPOCHHS aToMa.

CocTtaB aTOMHBIX f7€p: NMPOTOHBI, HEUTPOHBI. OTHOCUTENIbHAs aTOMHas Macca. B3aumocBsa3b
MOHATHH «IIPOTOH», KHEUTPOH», «OTHOCUTEJIbHASL aTOMHAs Maccay.

M3MeHeHne 4ncia IpOTOHOB B Spe aTOMa — 00pa30BaHHE HOBBIX XUMUYECKUX JIEMEHTOB.



M3MeHeHne uMciaa HEHTPOHOB B siape aroma — oOpa3oBaHue wu30TonoB. CoBpeMeHHOE
ONpeNIETICHUE MTOHATUS «XUMHYECKUI 31eMeHT». M30TOmbl KaKk pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHYECKOIO AJIEMEHTA.

OnekTpoHbl. CTpOoe€HHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKHX JJEMEHTOB MaJIbIX
nepuozoB. [ToHsTHE 0 3aBEPIIEHHOM JIEKTPOHHOM YPOBHE.

Ilepuonnueckas cucrema xumuueckux snemeHToB J[. M. MenneneeBa u cTpoeHHE aTOMOB —
($u3nUecKuii CMBICT OPSIIKOBOTO HOMEpPA AJIEMEHTa, HOMEpa TPYIIIbI, HOMepa IMepHoAa.
W3meHeHne yucna HJIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XHMHYECKOTO
3JIEMEHTa — O0pa30BaHHE IMOJIOKUTEIBHBIX U OTPHULATEIBHBIX HOHOB. MOHBI, 00pa3oBaHHBIE
aTOMaMu METaJUIOB M HeMeTauloB. [IpuunHbl M3MEHEHHS] METANIMYECKUX U HEMETAINIMYECKUX
CBOWCTB B mnepuojaax u rpynmnax. O6pazoBaHue OMHapHbIX coenuHeHH. [loHsATHE 00 MOHHOM
cBs3u. CxeMbl 00pa30BaHUs HOHHOM CBSI3H.

B3anmMopeiicTBie aTOMOB 3JI€MEHTOB-HEMETAIIOB MEXy CO00 — 0Opa3oBaHME JBYXaTOMHBIX
MOJIEKYJI IPOCThIX BellecTB. KoBaneHTHass HENOJsIpHAs XUMHUYECKas CBSI3b. ODJEKTPOHHBIE U
CTPYKTypHBIE (popMyiiel. B3anMoneiicTBie aTOMOB HEMETAIIJIOB MEXIy c000ii — oOpa3oBaHHe
OMHApPHBIX COCAMHEHUN HEMETAIIOB. DJIEKTPOOTPUIIATEIbHOCTh. KOoBanleHTHAs MOMsipHas CBSI3b.
[ToHsiTvie O BaJIECHTHOCTU KaK CBOMCTBE aTOMOB 0Opa30BbIBATH KOBAJIEHTHBIE XUMUUECKHE CBSI3U.
CocraBnenue hopMyn OMHAPHBIX COSAMHEHUN MO BaJleHTHOCTU. HaXo)k/ieHue BaJIEHTHOCTH IO
dbopmysie OMHAPHOTO COEAMHEHUSI.

BzaumopeiicTBie aToMOB METaIIOB MEX]1y CO00M — 00pa3oBaHrEe METAIUTMUYECKUX KPUCTAILIOB.
IToHsiTHE O METAIIINYECKOH CBS3H.

JemoHcTpanuu. Mozenu aroMOB  XMMUYECKHX 3JeMeHTOB. Ilepmonnueckas cucrema
xumuyeckux sneMmentoB J[. M. MenneneeBa (pasnuunbie ¢Gopmbl). M3roToBieHue Mojeneit
MOJIEKYJ1 OMHAapHBIX coequHeHui. M3rotoBieHne MoAENH, WJUIIOCTPUPYIOIIEH CBOMCTBA
METaJUIMYECKON CBS3U.

IIpakTuyeckue padorbl 1. IlpaBuna TexHuku Oe3omacHOCTH HpU PadOTE B XHUMHUYECKOM
kabuHete. [lpuemsl oOpaieHuss ¢ 1a0OpPaTOpPHBIM OOOPYJOBaHMEM M HarpeBaTeIbHBIMU
npubopamu.

Koutpoabnas padora 1 no teme: « ATOMBI XUMHYECKUX 3JIEMEHTOBY

Tema 2 IIpocThlie BemecTBa

[TonoxxeHne MeTayIOB U HeMeTa/u1oB B [leproauueckoii cucTeMe XMMHUYECKHUX 3JIEMEHTOB

. U.MenneneeBa. Baxxneiiie mpocTbie BEMIECTBAa — METaJUIbI (3KeIe30, aMlOMUHUHN, KaIbIHii,
MarHui, HaTpui, kamuii). OOuime Qu3Myeckue CBONCTBAa MeETauIoB. BaxkHeiliime mnpocTbie
BEIlleCTBa-HEMETAJUIbl, 00pa30BaHHbIE aTOMaMM KHUCIIOpOJa, BOJOPOJa, a30Ta, cepsl, (hocdopa,
yraeposaa. Mosnekybl IpOoCThIX BEIIECTB-HEMETAIIOB — BOAOPOJa, KUCIOPOAa,

a3oTa, rajoreHoB. OTHOCUTENIbHAs MOJIEKyJspHass macca. CrocoOHOCTh aTOMOB XMMHYECKHX
AJIEMEHTOB K OOpa30BaHHUIO HECKOJIBKUX MPOCTBIX BELIECTB — ajUIOTPOIUS. AJUIOTPOIHBIE
MoIuGUKAMM Kuciopona, ¢ocdopa, onoBa. Meramanueckue W HEMETaTIMYeCKHUEe CBOICTBa
MPOCTHIX BemecTB. OTHOCUTENBHOCTh 3TOI0 OHATHUS.

Yucno Asoraapo. KommuectBo BemiectBa. Monb. MonsipHas Macca. MousipHblii  00beM
ra3oo0pa3Hbix BemiecTB. KpaTHble eIUHUIBI H3MEPEHUs KOJIMUECTBA BEIIeCTBa — MUJUIUMOJIb U
KWJIOMOJIb, MWUIMMOJISIPHAsE W KWJIOMOJISIPHAasE MacChl BEUIECTBA, MWUIMMOJISIPHBIA U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

Pacuetsl ¢ Mcnonb30BaHUEM MOHATUI «KOJIMUYECTBO BEILIECTBAY», «MOJISIPHASL MACCa», «MOJISIPHBIN
00BEM Ta30B», «4UCI0 ABOTaIpo».

JemoncTpanuu. O3HaKOMJIEHUE € KOJUIEKIMEN MeTalioB. (O3HAaKOMJIEHME C KOJUIEKIHEH
HEMETAaJUIOB.

Kontpoasnas padora 2 o teme: « [IpocTsie BemecTBa»

Tema 3. CoennHeHNs] XMMHYECKHX 3J1eMEHTOB

Crenenp oxucieHus. CpaBHEHHUE CTENEHHU OKHUCIIEHUS U BajleHTHOCTU. OIpenencHue CTeneHu
OKHUCJICHHS DJJIEMEHTOB B OuHapHbIx coeauHeHusx. CoctaBieHue ¢GopMyn OUHAPHBIX
COeNMHEHHH, OOIINHA CIIOCO0 UX Ha3BaHUM.

buHapHble coeIMHEHHS METAaUIOB M HEMETaJUIOB: OKCHJbI, XJOPUAbI, CYyIb(UIbl H Tp.
CocraBnenue ux ¢opmyni. bunapHbeie coeAMHEHUS] HEMETAIUIOB: OKCUJIBI, JIETy4ne BOJOPOIHBIE



COCIMHEHUS, MX COCTaB M Ha3BaHudA. [lpeacraBUTenn OKCHIOB: BOJAA, YIJIEKUCIBIA ras,
HeraileHass u3BecTb. [IpencraBuTenu JieTydnX BOJOPOAHBIX COEIMHEHMI: XJOPOBOAOPON U
aMMHaK.

OcHoOBaHHUsI, MX COCTaB W Ha3BaHUs. PacTBopuMocTh OcHOBaHMII B Boje. [IpencraBurenu
LIeJI0uei: TMAPOKCUIbI HATpus, Kanus U Kaiblus. [loHaTne 00 MHAMKAaTOpax M KaueCTBEHHBIX
peakumsx.

Kucnotel, ux cocraB u HazBauus. Knaccudukarmus kucnor. [IpencraButenu KUCIOT: cepHas,
consiHas, azorHas. [lonsTtme o mkane kucioTHocTy (mkana pH). V3meHeHue oxkpacku
WUHJUKATOPOB.

Conu Kak NMpoOU3BOJHBIE KUCIOT U OCHOBAHMI, UX COCTAaB U Ha3BaHUsA. PacTBOpUMOCTH cojiell B
Bozie. [IpencraBurenu comneit: xnopua HaTpusi, KapOoHAT U GochaT KaTbIus.

AMop(dHbBIE U KpUCTaNINYECKUE BEIIECTBA.

MexmoneKkyspHble B3auMOACHCTBUS. THIIBI KPUCTAININYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTB
BEILECTB OT TUIOB KPUCTAIUNIMYECKUX PEIIETOK.

UYucteie BemiecTBa u cMmecu. [IpumMepsl ®KUAKHX, TBEPABIX M ra3000pa3Hbix cMmeceil. CBoiicTBa
YHCTHIX BelIeCTB U cMmeceil. Mx cocraB. MaccoBas U O0ObeMHas 10N KOMIIOHEHTAa CMECH.
Pacuersl, cBsi3aHHBIE ¢ UCIIOJIB30BAHUEM TOHATHUS «I0JIS».

JemoncTpanuu. OOpasibpl OKCHIOB, KHCIOT, OCHOBAaHUM U cojieil. MoJienu KpUCTaITTMYeCKUX
pelIeToK XJIOpHaa HaTpus, aiMasa, okcuaa yriepoaa (IV). KucnoTHo-1ienounbie HHANKATOPHI,
M3MEHEHUE MX OKPAaCKH B PA3JIMUHBIX Cpelax. YHUBEPCAJIbHbI MHAMKATOP U U3MEHEHHUE €ro
OKpacKH B pa3ynuHbIX cpenax. [kama pH.

JlaboparopHbie omnbITbl. O3HakoOMJeHUE CcO CBoMcTBamMH amMmuaka. Ompenenenue pH
pPacTBOpOB KHUCIIOTHI, IIeN0Yd U Bojabl. OnpeneneHue pH TMMOHHOTO M sI0JJOYHOTO COKOB Ha
cpe3e m1oa0B. O3HaKOMIIEHHE C KoJuleKiuuen coneil. O3HakoMJIEHUE ¢ KOJUIEKLIMEH BEUIECTB ¢
pa3HbIM THIIOM KPUCTAUIMYECKON pemeTku. H3roroBiieHre MOAENE KpPHUCTAUIMYECKUX
pemieTok. O3HaKOMIIEHHE ¢ 00pa3LIOM TOPHOI MOPOIBL.

IIpakTuyeckne padorbl 2. [IpuroroBieHue pacTBoOpa caxapa M pacyeT ero MacCOBOM JOIH B
pacTtBope

Tema 4. U3meHeHNnsl, NPOUCXOAsIIINE C BelleCTBAMHA

[TonsiTve sABIEHUH, CBSI3aHHBIX C U3MEHEHUSIMHU, IPOUCXOSAIINMH C BEIIECTBOM.

SIBneHus1, CBsI3aHHbIE C U3MEHEHUEM KPUCTAJUIMUECKOTO CTPOEHUS BELIECTBA MPHU MOCTOSIHHOM
ero cocraBe, — (¢usndyeckue spieHUs. Duznueckue SBICHUS B XHUMHUU: JUCTUIUIALMS,
KpUCTAJIJIN3alusl, BbITapUBaHUE U BO3TOHKA BEIIECTB, GUIbTPOBAHUE U LEHTPU(DYTUpOBaHHE.
SIBnenus1, cBA3aHHBIE C U3MEHEHHUEM COCTaBa BEIIECTBA, — XMMHUUYECKUE peakuu. lIpusnaku u
YCIIOBUS IPOTEKAHNS XUMHUUECKUX peaKkiuil. Brinenenne TerioTsl U cBeTa — peakluy FOpeHHUsl.
[TonsiTHE 00 9K30 - U SHAOTEPMUUECKUX PEAKIIHIX.

3aKOH COXpaHEHHS Macchl BEIIECTB. XHMHUYECKUE YypaBHEHUS. 3HAUYE€HHUE WHJEKCOB U
ko3 unnentoB. CocTaBieHUe YpaBHEHHH XUMUYECKUX PEaKIHi.

PacyeTsl mo xuMHuecKUM ypaBHEHUsIM. PerieHre 3a1a4 Ha HaX0Xk/I€HUE KOJIMYECTBA, MaCcChl TN
o0beMa MPOoIyKTa peakiy Mo KOJIMYECTBY, Macce UM 00beMy UCXOJIHOTO BellecTBa. PacueTs ¢
HCIIOJIb30BAaHUEM TMOHSTHS «JOJs», KOrJa HCXOJHOE BEUIECTBO JAaHO B BHJE pacTBOpa C
3a/laHHOM MaccoBOM J0JI€M pacTBOPEHHOIO BEIIECTBA MJIM COJEPKUT ONPEICIICHHYIO AOJI0
IpuMecen.

Peakuuu pasnoxenus. IlpencraBieHune o CKOPOCTHM XMMHMUYECKMX peakuuil. KarammzaTopsl.
®epmenThl. Peakiuu coennuenus. Karanutuueckue 1 HeKaTaIUTUYECKUE PeaKuu, oOpaTUMbIe
U HeoOpaTuMble peakiny. Peakiuu 3amerenus. P akTHBHOCTH METaJUIOB, €T0 UCIOIb30BaHUE
JUTSL TIPOTHO3UPOBAHUSI BO3MOXKHOCTH MPOTEKAHUS peaklMid MeXIy MeTaljlaMd M KUCJIOTaMH,
peakiuii BBITECHEHUSI OJHUX METAJIJIOB U3 PACTBOPOB MX COJIEH APYrMMH MeTajulaMu. Peakuun
oOMeHa. Peakiuu HeiTpanuzanuu. YcioBus NMPOTEKaHUsS peakluil oOMeHa B pacTBopax [0
KOHIIa.

Tunbl XUMHUYECKUX pEaKIUl HA IPUMEpPE CBOMCTB BOABL. Peakius pa3nokeHus: — 3JIEKTPOIIn3
Bozbl. Peakuuu coenquHeHNs — B3aMMOJEMCTBHE BOJBI C OKCHJAMU METaNIOB U HEMETAJUIOB.
VYcioBue B3aUMOJICUCTBUSL OKCHIOB METAJIJIOB M HEMETAJIOB C BOJIOM. [[OHSITHE «TUIPOKCHABDY.



Peaknuu 3amemnieHuss — B3aUMOJACHCTBHE BOJABI ¢ MeTaliamu. Peaknum oOMeHa — THAPOIU3
BEIECTB.

JNemoncrpanuu. [Ipumepsl Gpusnueckux sBiIeHUiA: a) TUaBieHue napaduHa; 0) BO3rOHKa HOAA
WM OCH30MHOW KHCJIOTHI; B) PACTBOPEHHE OKpAIICHHBIX coJiel; T) A y3us TYIIHMCTBIX
BEUIECTB C TOpsIlEH JIaMIIOYKM HakanuBaHus. IIpuMeppl XMMHUYECKHMX SIBIEHHUH: a) rOpeHue
Maraus, ¢docdopa; 0) B3aMMOJCUCTBUE COJSIHOHW KHCIOTBI C MpPamMOpOM WM MEJIOM; B)
nonydyeHue rugapokcuaa menu (Il); r) pacTtBopeHue MOIYy4EeHHOTO THAPOKCHAA B KHUCIIOTaX; Ji)
B3aumojeiictBue okcuga meau (II) ¢ cepHOMl KHCIOTOHW TpW HAarpeBaHWHU; €) pPa3IOKEHUE
NepMaHraHaTa Kajaus; k) pa3JioxKeHUe epoKCuaIa

BOJOpPOJa C TMOMOIIBIO AMOKCHJA MapraHiia M Karanasbl KapTodens WM MOPKOBH; 3)
B3aMMOJICHCTBHE Pa30aBICHHBIX KHCIOT C METAJIIIAMH.

IpakTnyeckue padornl 3. [I[pU3Haku XUMUYECKUX PEAKIIUH.

Kountpoasnas padora 3 no teme: «/3MeHeHUs1, MPOUCXOISAIINE C BEIIECTBAMU

Tema 5. PacTBopenue. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB

PacTBopenue kak ¢puszuko-xumudeckuil nporuecc. [IoHsATHE O rHApaTax U KPUCTAUIOTHUAPATAX.
PactBopumMocTs. KpuBble pacTBOPUMOCTH KakK MOJENb 3aBUCUMOCTH PACTBOPUMOCTU TBEPABIX
BEIIECTB OT TeMIeparypbl. HachlllleHHbIE, HEHACBHIIMICHHBIE M MEPECHIIEHHBIE PACTBOPBI.
3HaueHHE pacTBOPOB JJIsl IPUPOJIbI U CEITLCKOTO X031 CTBa.

[TonsiTe 00 SMEKTPOIMTHUECKOM IHUCCOIUAIMUA. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHL. MexaHu3m
JUCCOLMALMN 3JIEKTPOJIUTOB C Pa3IMYHBIM XapakTepoM CBs3U. CTeNeHb 3JIEKTPOJIUTUYECKOU
nuccoranuu. CUIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

OCHOBHBIE TOJIO)KEHUSI TEOPUU DJIEKTPOIUTHYECKOM aucconuanuu. MoHHbIE ypaBHEHUS
peakiuii. Peakunu oOMeHa, Haymye 10 KOHIA.

Knaccudukanus noHOB U UX CBOICTBA.

Kucnotel, ux xnaccubukamnus. Jluccomumainus KHCIOT M HX CBOCTBA B CBETE TEOPUU
3JIEKTPOJIMTUYECKON  JAMccOUMalMKu. MOJeKyasipHble W HOHHBIE YPaBHEHHUS PEaKLUM.
B3aumoneiicTBue KHCIOT € MeETaUIaMH. DJIEKTPOXUMUYECKUM PAJl HAMpPSKEHUW METaslIoB.
B3auMopeiicTBue KUCIOT C OKCHJAaMU METaJlIoB. B3auMoaeiicTBue KUCIOT C OCHOBaHUSIMU —
peakiusi HeWTpanu3zanuu. B3aummonelcTBHe KHCIOT ¢ cofisiMu. Vcmonb3oBanue TaOIUITBI
PacTBOPUMOCTH ISl XapAKTEPUCTUKN XUMHYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccupukanus. Jlucconuanusi OCHOBaHMM M HMX CBOWCTBAa B CBETE€ TEOPUU
ANEKTPOJIUTUYECKON auccouuanuu. B3zaumoaencTsue OCHOBaHMM ¢ coisiMH. Mcronb3oBaHue
TaOMHUIBI  PACTBOPUMOCTH ISl  XApPAKTEPUCTHUKA  XUMHUYECKHMX CBOMCTB  OCHOBaHMUI.
B3anmoneiicTBre 1meno4Yen ¢ OKCUIaMu HEMETAJIOB.

Conu, MX AWCCOLMANMSI U CBOMCTBA B CBETE€ TEOPUM DIICKTPOJIUTUUYECKON THUCCOIMAIINH.
BzaumopeiictBue comeil ¢ MeTannamMu, 0COOEHHOCTH 3THX peakiuil. B3anMmopeiicTBue coneii ¢
cossimu. Vcnonb3oBanue TaOIHITBI pACTBOPUMOCTH JJISI XapAKTEPUCTUKN XUMHYECKUX CBOMCTB
COJIEH.

O06o0menne cBeieHnit 00 OKCHAaX, X KJIacCU(UKAIIUU U CBOMCTBAX.

I'enetnueckue psabl MeTauia M HemeTaiia. ['eHeTHdeckass CBsI3b MEXIY KilaccaMu
HEOPraHWYECKUX BEIIECTB.

OKHMCIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.

Ornpenenenne cTeneHeld OKHUCICHHsI ISl AJIEMEHTOB, 00pa3yIONUX BEIIeCTBa Pa3HbBIX KIIACCOB.
Peaknn moHHOTO OOMEHAa W OKUCIMTENHHO-BOCCTAHOBHUTEIbHBIC peakiuu. OKUCIUTENh U
BOCCTAHOBUTENb, OKHCJIEHHWE W BOcCTaHOBJIeHHE. (CoOCTaBlI€HHWE YpPaBHEHUN OKHUCIHUTEIbHO-
BOCCTaHOBUTENBHBIX PEAKIIUI METOJOM DIIEKTPOHHOTO OanaHca.

CBolicTBa MpPOCTHIX BEHIECTB — METAJIOB W HEMETAJJIOB, KHUCIOT W COJIed B CBETE
OKHCITUTENbHO-BOCCTAHOBUTENbHBIX PEAKIIHIA.

JemoHcTpanuu. BzaumoeiicTBue pacTBOpOB XJIOpUIa HaTpUsl U HUTpaTa cepedpa. [lonyuenue
HEPacTBOPUMOI'0 T'MIPOKCUAA U B3aUMOJCHCTBUE €ro ¢ KUCIOTaMU. B3aumMonencTBue KUCioT ¢
OCHOBaHMAMU. B3ammMonelicTBHE KHUCIOT C OKCHUJAMH METAJUIOB. B3auMOIEWCTBUE KHUCIOT C
MeTaJulaMHi. B3anMoAencTBUE KHUCIOT C COJAMH. B3auMopaencTBue mienoyerd ¢ KHCIOTAMM.
B3auMogeiicTBue Ieodyerl ¢ OKCHUIAMH HeMeTalIoB. B3amMopaeiicTBHE IIEIOYEH C COJISIMH.
[TonyueHrne M CBOWCTBA HEPACTBOPUMBIX OCHOBaHWI. B3anmopmeicTBHE OCHOBHBIX OKCHIOB C



KHCIIOTaMU. B3anMopeicTBie OCHOBHBIX OKCHJIOB C BOJOW. B3amMmomeicTBHE KHCIOTHBIX
OKCH/IOB C IIEI09YaMHU.
IIpakTuyeckne padorbl 4. YcCnoBUsL TEUEHUST XHMMHUYECKHX PpEAKIUMH MEXIy pacTBOpaMu
3JIEKTPOJIUTOB /10 KOHIIA.
5. PemieHne sKCiepUMEHTANIBHBIX 3a1a4.
HNTorosasi KOHTpoIbHAA PpadoTa 3a Kypc XumMuu 8 kiacca

IIpeamMeTHbIMH pe3yjbTaTaMM H3Y4YCHUs IpeamMera «XUMHS» SBISIIOTCS CIEIYIOIINE
YMEHHS:
Tema: «Beeaenune B xumumo. Ilpeamer xumum»

BrinycKkHUK HayqUTCSA:

» PackpbiBaTh CMBICI  OCHOBHBIX IOHSATHI: BEIIECTBO, XWUMHUYCCKHUH  DIJIEMEHT,
OTHOCHUTEJIbHASI aTOMHAs U MOJICKYJISIpHAsi MacChl;

» Ha3pIBaTh XUMUYECKHUE DJICMEHTHI;

»  BBIUHC/IATH OTHOCHTEIBLHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIISCTB, a TaKXKe
MAaCCOBYIO JOJIF0 XMMUYECKOT0 3JIEMEHTA B COCAUHEHUSAX JJISI OLUEHKU UX MPaKTHYECKOU
3HAYNMOCTH;

» coOxroaaTh MpaBuiIa TEXHUKU 0€30MTaCHOCTH TIPY IIPOBEJCHUH HAOJFOICHUN U OIBITOB

BbInyCKHHK NTOJIyYUT BO3MOKHOCTh HAYYUThCSL:

»  ONpeACIATh POJIb PA3TUYHBIX BEIIECTB B MPUPOJIC U TEXHHKE;

» XapaKTepH30BaTh METOJIbI XUMHUYCCKOW HAYKH (HAOJI0/ICHHE, CPAaBHEHHE, SKCIICPHUMEHT,
WU3MEPEHHE) U UX POJIb B IO3HAHUHU TTPUPOIBI

Tema: «KATOMbI XUMHYECKHX 3JIEMEHTOB»

BrinyckHUK HayduTCS:

» PackppiBaTh CMBICII OCHOBHBIX ITOHSTHH: aTOM, H30TONbI, XHMHYCCKasi CBs3b,
ANEKTPOOTPULATEIBHOCTD;
OOBsICHATh (UBMYECKUN CMBICI TOPSAKOBOTO HOMEpa 3JEMEHTa, HOMEepa TIpYIIbI,
HOMEpa Mepruoa;
COCTaBJISITh CXEMbI CTPOEHHUs aTOMOB IEpBbIX 20 3JEMEHTOB MEPUOTUUYECKON CHCTEMBI
JI.1.Menneneena;
pa3IMyaTh BUABI XUMHUYECKOW CBSA3U: MOHHYIO, KOBAJECHTHYIO IOJSAPHYIO, KOBAJICHTHYIO
HETIOJIAPHYIO U METAJUTMYECKYIO;
nu300paxaTh JJIEKTPOHHO-UOHHBIE (DOPMYIBI BEHIECTB, OOPAa30BAHHBIX XUMHUYECKHUMH
CBSI3SIMU PA3HOrO BUJIA.

BrInyCKHUK MTOTYyYUT BO3MOKHOCTDh HAYUUTHCS:

» 0CO3HaBaTh 3HAYCHHE TEOPETUYCCKUX 3HAHWW JUIS MPAKTHICCKOW JeATCIbHOCTH
YeIIOBEKA;

» OIKCHIBaTh H3yYCHHBIE OOBEKTHI KAK CHCTEMBI, PUMEHSIS JIOTHKY CUCTEMHOTO aHAJIH3a

Tema: «IIpocTbie BemecTrBa»

BrInycKHUK HayquTCS:

»  KJIacCU(PUIMPOBATh XUMHUYCCKHE OSJEMEHThI HAa METaJIbl, HEMETaJUIbl, WHEPTHBIC
AJIEMEHTHI (Ta3bl) JIJIs1 OCO3HAHUS BaKHOCTH YIOPSIOUYEHHOCTH HAYYHBIX 3HAHUH;

» BBIYHCIISATH KOJMUYECTBO BEIIECTBA, 00BEM HIIM MACCy 10 KOJMUYECTBY BEIIECTBA;

vV VYV V¥V V¥V

BbInyCKHMK TIOJTyYUT BO3MOYKHOCTb HAyUUTHCS:

» Ppa3BHBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTh, NCTIOJIB3Ys CPEACTBA YCTHOW U
NUCbMEHHOW KOMMYHHMKAIIUU IIPU paboOTe ¢ TEKCTaMU y4eOHUKA U JJOMOJTHUTEIbHON
JUTEpPaTypOid, CIPaBOYHBIMU TaOJIUIIAMH;

»  TPOSIBIISITh TOTOBHOCTD K YBRKEHHIO WHOM TOYKH 3pEHHS TIPU 00CYKJICHUU Pe3yTbTaTOB
BBIMIOJTHEHHON pabOoThI

Tema: «CoennHeHUs] XMMHYECKHX 3JIEMEHTOB
BeInmyckHUK Hay4uTCs:

» ONpenelsiTh CTEIeHb OKUCIICHUS 2JIEMEHTA B COCMHCHHUSX

» OmpeneNiTh NPUHAUISKHOCTh BEIIECTB K OINPEICICHHOMY KJIAcCy HEOPTaHHYECKHX
BEILIECTB;



>

pastanL BKCHepI/IMCHTaJIBHO KUCIIOTBI H H_[éJIO‘-II/I, HOJ'IB?)y}ICb I/IHILI/IKaTOpaMI/I;
OCO3HaBaTh HEOOXOIUMOCTh COOJIIOCHHST Mep O€30MacHOCTH TMpu OOpalieHuu ¢
KHUCJIOTaMU U 1ICJIoYaMHU.

BBISIBJIATh 3aBHCHUMOCTh CBOMCTB BEIIIECTB OT CTPOCHUS MX KPUCTAUIMYECKHX DPEIIETOK:
HOHHBIX, aTOMHBIX, MOHeKyHSIpHBIX, MECTAJINIMYCCKUX

MIPUTOTOBJISITH PACTBOPHI C ONPEACIEHHON MAacCOBOH JI0JIeH pacTBOPEHHOTO BEIIECTBA;
COCTaBISITh  (POPMYJBI HEOPTaHUYECKUX COCIMHEHUH 110 CTENEHSIM OKUCIICHHS
9JIEMEHTOB, a TaKXKe 3apsjaM HOHOB, YKa3aHHBIM B TaOJHIIE PACTBOPUMOCTH KHCIIOT,
OCHOBAHMI U COJICH;

BBIHYCKHI/IK MMOJIYYHUT BO3MOXKHOCTb HAYUUTHCA:

>

HCIIOJb30BaTh HpHOGpCTeHHBIe 3HAaHUA U YMCHUSA B Hp&KTPI‘-ICCKOfI JACATCIBHOCTHU U
HOBCGHHCBHOﬁ KHU3HHU JJI IIPUTOTOBJICHUA paCTBOPOB 3aI[aHHOI7[ KOHLCHTpaluu.

Tema: «A3MeHeHMsl, IPOUCXOASIIME C BEeLIECTBAMM»
BbInyckHUK HAy4YHUTCS:

>
>
>
>

IPUBOJUTH MPUMEPHI XUMUYECKUX MPOLIECCOB B PUPO/IE;

n300pakaTh CyIIHOCTh XUMHUECKUX PEAKLIUH C TOMOILBIO XMMUYECKUX YPaBHEHUI;
OOBSACHATH Pa3JInYHbIE CIIOCOOBI KiIacCU(DUKAIIMY XUMUUECKUX PEAKIIMIA;
HPOBOJUTH XUMUYECKHE OIBITHI U SKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTaThI;

BI)IHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYYUTLCA:

>
>

MOHUMATh POJIb XUMUYECKHUX MTPOIIECCOB, MPOTEKAIOIINX B MPUPOJIE;
IrpaMOTHO 00paIaThCs C BEIIECTBAMHU B TIOBCEITHEBHOM JKHU3HH.

Tem: «PacTBopenne. PactBopbl. CBOICTBa PACTBOPOB 3JIEKTPOJIUTOBY
BeinnyckHMK Haydures:

>

YV V

vV VYV V¥V V¥V

>

pacKpbIBaTh CMBICII OCHOBHBIX TIOHSTHH: PAcTBOPBI, SJEKTPOIMT M HEJICKTPOJIHT,
ANEKTPOJIUTUYECKAS JUCCOLMALMS; OKHCIUTEIh W BOCCTAHOBHUTENb, OKHUCJICHHE U
BOCCTAHOBJICHUE

OOBSACHATH CYIIHOCTh PEAKIIMI HOHHOTO 0OMEHA;

KJIACCHU(UITUPOBATH OKCHJIBI U OCHOBAHHUS M0 CBOWCTBAM, KUCJIOTHI U COJIU TI0 COCTaBY;
COCTaBJIITh YPABHEHUS AJIEKTPOJUTUYECKON JUCCOLMAIMUA KHUCIOT, WIEJIOYEH, COJIEH;
MOJIHBIE M COKpalll€HHbIE MOHHBIE YpaBHEHMsI peakuuid oOMEHa; ypaBHEHUS
OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI;

COCTaBIISITh YPAaBHEHUsSI PEAKIU, COOTBETCTBYIOIIUX MOCIEAOBATEIHHOCTH («IETOYKE)
npeBpameHHﬁ HCOpFaHI/I‘ICCKI/IX BCIIIECTB paszquIx KJIaCCOB;

Ha3bIBaTh OOIIME XUMHUYECKHE CBONCTBA, XapaKTepHbIE ISl KaXXIOTO M3 KIACCOB
HEOPraHWYECKUX BEIIECTB: KMCJIOT, OCHOBAHUH, COJIEH;

NPUBOAUTH  HPUMEPHl  pEaKUMi, MOATBEPKAAIOMIMX  XMUMHYECKHE  CBOWCTBA
HEOPraHWYECKUX BEIIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUI H COJIEH;

COCTaBIISITh OKUCIHUTEIHLHO-BOCCTAHOBUTENBHBIN OalaHC (151 M3YUYEHHBIX PEaKIIHii) Mo
Hpele'IO)KeHHBIM cxeMam peaKHI/Iﬁ 158 OHpe)IeJ'ISITB BCIICCTBO-OKHUCIIUTECIIb WU BECIHICCTBO-
BOCCTAaHOBUTEb B OKUCIUTEIbHO-BOCCTAHOBUTENLHBIX PEAKIIMSIX;

HpOBO)II/ITI) na6opaTopHLIe OIIBITHI, HO)ITBep)KI[aIOHH/Ie XUMHUYCCKUEC CBOﬁCTBa OCHOBHBIX
KJIACCOB HEOPTaHWYECKHUX BEILECTB;

BBIHYCKHI/IK TTOJIYUHUT BO3SMOKHOCTb HAYYHUTHCS:

>

>

COCTABJIATh MOJIEKYJISIPHBIE U IIOJIHBIE MOHHBIC YPAaBHEHHs 110 COKpALIEHHBIM MOHHBIM
YPaBHEHUSM;

IIPUBOAUTH IIPUMEPBI PEAKLIUN, IIOATBEPKAAIONINX CYLIECTBOBAHUE B3aUMOCBSA3U MEXKIY
OCHOBHBIMHM KJIaCCaMH HEOPTraHUYECKUX BELIECTB;

UCIIOJIb30BaTh MPHUOOPETEHHBIE KIIOYEBbIE KOMIETEHTHOCTH ITPU BBITNOJIHEHUH
UCCIIEI0BATEIbCKUX IPOEKTOB M0 U3YUEHHIO CBOICTB, CIIOCOOOB MOTYYEHUS U
pacro3HaBaHMs BELIECTB;

BBISBJIAITh CYIIECTBOBAHME T€HETUYECKOW B3aMMOCBSI3M MEKIY BEIIECTBAMH B PAAY:
IIPOCTOE BEMIECTBO — OKCHUJ — FUAPOKCUI — COJIb;

OcHoBHOe coaep:xaHue 9 kiace



BBenenune. O0masi XapakTepuCcTUKA XMMUYECKUX JIEMEHTOB M XMMUYECKUX peaKkiuii
Ilepuoauyecknit 3akoH u Ilepuoamueckas cucrema xumu4yeckux djaementos JI. H.
MenneseeBa

XapakTepucTuka 3JEMEHTa 10 ero MojoXkeHuto B [lepuonuueckoi cUCTEME XUMHUYECKHX
sneMmeHToB J[. . MenpneneeBa. CBOMCTBAa OKCHUJIOB, KUCJIOT, OCHOBAHUH U COJIEH B CBETE TEOPUH
ANEKTPOIUTUYECKON AUCCOLUALIMHI U OKUCIICHUSI-BOCCTAHOBIICHUS.

[TonstTe o mnepexoAHbIX »dJeMeHTaXx. AM@OTepHOCTb. ['eHeTHueckuil psg MEpPexXOaHOTO
JJIEMEHTA.

Ilepuonnueckuii 3akoH u [lepuonnueckas cucrema xumuieckux 3meMeHToB /1. M. Menneneesa.
XuUMHU4YECKasi OpraHu3anusl )KUBOW U HEKUBOU NMPUPOJbl. XUMUYECKUNA COCTaB s/1pa, MAaHTUU U
36MHOM KOpbl. XHUMHUYECKHME OHJIEMEHThl B KIJETKaX JKHMBBIX OpPraHu3MoB. Makpo- u
MHUKPO3JIEMEHTHI.

O06o001IeHrne CBeIeHUH O XMMHUYECKHUX peakuusax. Kmaccudukanus XUMHUYECKUX peakiuil 1o
pa3MYHBIM TPU3HAKAM: «YHUCIO W COCTaB pEarupylolMX H OO0pa3yIoUUXcs BEUIECTBY,
«rermaoBor  3pQexT», «HampaBlIEHUE», «U3MEHEHHE CTEleHEH OKHUCICHHUS JJIEMEHTOB,
00pa3yroIMx pearupyronme BenecTBay, «da3a», «MCIoIb30BaHNEe Katamu3aropay. [loHsaTue o
CKOPOCTH XMMHYECKOW peakuuu. DakTophl, BIUSIONIME HA CKOPOCTh XMMHUYECKHMX PEaKLIMM.
Karanu3atopsr 1 karanu3. MHTHOUTOPEI. AHTHOKCUIAHTEHI.

JMemoncTpamuu. Paznmuunsie ¢popmbel Tabaunel 1. M.MenaeneeBa. Mojenu aToOMOB 3JIEMEHTOB
1—ro nepuomoB. Mojenb cTpoeHUsT 3eMHOTO Iapa (MONepevHbld pas3pes). 3aBHCHUMOCTD
CKOPOCTH XMMHYECKON PEaKUUU OT MPUPOJIbI PEArupyrOUIUX BEUIECTB. 3aBUCUMOCTb CKOPOCTHU
XUMUYECKOW pEeaKIMU OT KOHIICHTPALIMM PEArupYyIOIIMX BEHIECTB. 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKOH peaklnu OT IUIONIAJd CONPUKOCHOBEHHUS PEArupyIOMINX BEIHIECTB («KHIISIIUN
CIIOI»).

JlaboparopHsbie onbiThl 1. [lonyyenue ruapokcuia HMHKA U UCCIEAOBAaHUE €r0 CBOMCTB. 2.
MopenmupoBanne mnoctpoeHuss llepuogudeckoil CHCTEMBI XMMHYECKMX JJIEMEHTOB /[l
N .Menpgeneena

JInarHocTuuyeckasi KOHTPOJbHasi padoTa

Tema 1. MeTajuibl

ITonoxenne metamioB B Ilepuonnueckoi cucreme xumudeckux snemenTos [[. 1. Menneneesa.
Metannuueckass KpHCTaUIMUeCKash pelieTka M MeTalulMueckas XUMHU4eckas cBs3b. OOmue
¢uznueckue cBoiictBa mMertayuioB. CilaBbl, X CBOMCTBAa M 3HaueHHE. XMMHMUYECKHE CBOMCTBA
METAJNIOB KaK BOCCTAHOBHTEIIEH, & TAK)KE€ B CBETE UX IOJIOKEHUS B JIEKTPOXUMHUYECKOM PAIY
HaIPSKEHUN METAJUIOB.

Koppo3ust meramioB u crnocoObl 60psObI ¢ Hell. Mertamnsl B mpupoze. OOmue crnocodbl ux
MOJTYy4YEHHUS.

OO0masi xapakTepucTHKA HIEJOYHbIX MeTaJL10B. Metamnsl B npupoze. O0mume crnocodbl ux
nonydeHusi. Ctpoenue atomoB. lllemodynsie MeTamiasl — TPOCThIE BelecTBa. BakHewmne
COCIMHEHUS IIEIOYHBIX METAUIOB —OKCHUBI, THAPOKCHABI U COMH (XJIOPHIBI, KapOOHATHI,
cynbdaTel, HUTPATHI), WX CBOWCTBAa W NPUMEHEHHWE B HApOJHOM Xo3siicTBe. KanwmitHbie

yIoOpeHusl.

OO0masi xapakTepucTHKA 3JeMeHTOB rjaBHoil moarpynnsl II rpymmel. CTpoeHune aTtoMos.
[[{emouHO3eMENBbHBIE  METAJUIBI  —  IPOCTbIE  BEIIECTBA.  BaxHedlue  COSAVHEHUS
HIEJIOYHO3EMENbHBIX METaNIOB — OKCHJBI, THAPOKCUABI M COJHM (XJIOPUIbI, KapOOHATHI,

HUTPATHI, Cynb(haTel, hocdaTsl), UX CBOMCTBA U MPUMEHEHHE B HAPOJIHOM XO3SHCTBE.
Amomunuii. CTpoeHue atoma, (U3MYECKME M XHMHUYECKHE CBOMCTBAa IMPOCTOTO BEIIECTBA.
CoenvHEHUS ATIOMUHUS — OKCUJ M THAPOKCHJ, MX aM(pOTEepHBI Xapakrep. Baxkueimue comu
amomuHus. [IpuMeHeHne antoMUHUS U €r0 COSIUHEHMIA.

Keneszo. CtpoeHue aroma, (u3MUeckrne W XUMHUYECKHE CBOWCTBA IPOCTOTO BEIIECTBA.
I'enetnueckue psasl Fe2+ u Fe3+. Baxneilmue conm xene3a. 3HAUEHUE Kele3a U €ro
COCIMHEHUH IS IPUPOBI U HAPOIHOIO XO35AUCTBA.

JMemoncTpanuu. OOpa3ipl METOYHBIX U IISIOYHO3EMETbHBIX MeTalioB. OOpa3Ilsl CIIaBOB.
BzaumopeiicTBue pacTBOpPOB KUCIOT U coJield ¢ MeTaiuiamu. [lonydeHue ruipokcuia aTlFoMUHKS



U HCCIIEOBAaHUE €r0 CBOMCTB. B3aummonencrBue xene3a ¢ COMAHOM Kuciorou. Ilomyuenue
ruapokcuaos xkenesa (I1) u (I1I) u u3yuenue ux cBONCTB.

IIpakTnyeckne padorel. 1. OcymniecTBieHHE LENOYKM XUMUYECKUX IpEBpalleHui. 2.
[TonyyeHue u cBOWCTBA COEOUHEHUU MeTauioB. 3. PelieHne 3KCIEpUMEHTANBHBIX 3a/ad Ha
pacro3HaBaHUE U MOJYyYECHUE COCAUHEHUN METAJIOB.

KonTpoasnas padora Nel o teme : MeTauib»

Tema 3. HemeTa/uibl

OOmass xapakTepuCTUKa HEMETAJUIOB: MoyiokeHue B Ilepuoanueckoil cuctemMe XMMHUYECKUX
anemenToB /JI. U.Menaeneena,

OCOOEHHOCTH CTPOCHHS aTOMOB, 3JIEKTPOOTpULIATENIbHOCTH (D0) Kak Mepa «HEMETATITMYHOCTH,
paa D0. Kpucramimyeckoe CTpOEHHE HEMETAUIOB — IIPOCTBIX BELIECTB. AJUIOTPONHUS.
®dusnyeckue CBOMCTBAa HeMeTaioB. OTHOCUTENBHOCTh MOHATHN «METAMIDY U «HEMETAILII».
Boaopoa. [Tonoxxenue Bogopona B Ilepuonnueckod cucreme XUMUYECKUX 3iieMeHToB /I, .
MenneneeBa. CtpoeHue aroMa U MoJIeKyJibl. PU3NUECKUE U XUMHYECKUE CBOMCTBA BOJOPOJA,
€ro MOoJyYeHHUE U IPUMEHEHHUE.

Bopa. Ctpoenue mosekynbl. BopoponHas xumudeckas cBsi3b. PU3MUECKHE CBOWCTBA BOJBI.
AHomannu cBOMCTB BoAbl. I'mapodunbHble U ruapodoOHblie BelecTBa. XUMHUECKUE CBOMCTBA
Boabl. KpyroBopor Boabl B mpupone. Bomoouuctka. Asparusi Boabl. BbITOBBIE (QHIBTPHL
MuHepanbsHble BoAbL. JUCTHIIIIMPOBaHHAs BOJIA, €€ MOJIy4€HHUE U IIPUMEHEHUE.

O0masi xapakrepucTuka rajaoreHoB. CtpoeHue atoMoB. IIpocTeie BemiecTBa MU OCHOBHBIE
COCIMHEHUS TAJIOTeHOB, WX CBoiicTBa. KparTkue cBemeHust o xsope, Opome, ¢rope m mone.
[IpuMeHeHre rajloreHoB U X COeAMHEHUI B HAPOIHOM XO3SIICTBE.

Cepa. CtpoeHue aTtoma, ajlIOTPONMs, CBOWCTBA U NMPUMEHEHHE poMOudeckoi cepbl. OKcHIIbI
cepol (IV) u (VI), ux nonmyuyenue, cBoiictBa u npuMmeHeHue. CepHas KHUCIOTa U €€ COJNH, UX
IIPUMEHEHNE B HAPOJHOM X03s1cTBe. [IpOM3BOACTBO CEPHON KUCIIOTHI.

A3ort. CTpoeHue aromMa M MOJEKYJbl, CBOWCTBa MPOCTOrO0 BelIECTBA. AMMHAK, CTPOCHHE,
CBOIiCTBa, mosiyueHue U npuMeHeHue. Coau aMMOHUS, MX CBOMCTBAa M mpuMeHeHue. OKCHabI
azota (II) u (IV). A3oTHas kucjoTa, ee CBOWCTBa M TMpPUMEHEHHE. HUTpaThl U HUTPHTHI,
npobiieMa uX Co/iepKaHUs B CEIbCKOXO031HCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUS.
®ocdop. CtpoeHne aToma, amIOTPONus, CBoicTBa Oenoro M KpacHoro ¢Gocdopa, Hx
npumenenue. OcHOBHbIE coeauHeHUs: okcua ¢ocdopa (V) um oprodocdopHas kuciora,
docatsl. DochopHbie ynoOpeHus.

Yraepoa. CtpoeHue aroma, ajlOTpONusi, CBOMCTBa MoaudUKaiuii, npuMeHeHue. OKCHUIbI
yranepoga (II) m (IV), ux cBoiictBa u npumeHeHue. KapOoHAThl: KalbLUT, COAA, MOTAII, UX
3HauU€HUE B MPUPOJIE U KU3HU YEJIOBEKa.

Kpemnnii. CTpoeHne aroma, KpUCTAINIMYECKUA KPEMHHI, €ro CBOMCTBAa U NpuMeHeHue. OKcusa
kpemuus (IV), ero npuposnbsie pazHOBUIHOCTH. CUIMKATHI. 3HaYe€HHUE COCAMHEHUN KPEMHHUS B
JKUBOM M HEXUBOW npupone. [IoHATHE 0 CUIIMKAaTHOW MPOMBILIIIEHHOCTH.

JMemoncrpaumu. [lonyduenue wu pacno3HaBanue Bojopoja. KadecTBeHHas peakuusi Ha
raJIOTeHNU-UOHBL.. B3anMonelicTBre KOHIIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEJIBIO.
JlaGoparopHble onbIThbl. (O3HAaKOMIIEHHME C COCTaBOM MHUHEpaibHOM BOjAbL. (CBOICTBa
pa30aBIeHHON cepHON KUCIOTHL. M3ydeHne cBOMCTB ammuaka. Pacrio3HaBaHue coseil aMMOHUS.
I'openue dochopa Ha Bo3ayxe U B Kuciaopozae. Pacmo3naBanme docdartoB. ['opeHue yris B
kucinopoe. Ilepexos kapOOHATOB B TMIPOKapOOHATHI.

IIpakTuyeckne padGorbl. 4. PemeHne skcrnepuMeHTanpHbIX 3amad no Teme «lloarpymnma
kuciopoaay. 5. Ilonydyenue, cobupanue 1 pacro3HaBaHHE T'a30B.

KonTtpoabnas padora Ne2 no reme: Hemerainb»

Tema 5. O0OoOmeHne 3HAHHMI 1O XMMHMH 3a KYpPC OCHOBHOI mkoJbl. IloaroroBka k
rocyaapcreeHHoi utorosoii arrecrauuu (I'MA)

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux sineMeHToB 1. M1.Menneneesa.
®u3nuecKuil CMBICT TMOPSAJKOBOIO HOMEpa J3JEMEHTa, HOMEpPOB IepuoJa U TPYIIIHL.
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB RJIEMEHTOB M MX COCJIMHEHHUM B MEpUOJaxX W TpyImax B
CBETE MPEACTABICHUI O CTPOEHUH aTOMOB 3JIEMEHTOB. 3HaueHue [lepuoandeckoro 3akoHa.



BI/II[I:I XUMHUYECKUX CBSI3€d U THIIBI KPpUCTATUNIMYCCKUX PCHICTOK. Bzaumocss3b CTPOCHUA H
CBOMCTB BEIIIECTB.

Knaccugpukanuss XMMHUYECKHX peakIuil MO pPa3IUYHbIM MpH3HaKaMm (YUCIO W COCTaB
pearupyromux 1 00pa3yrouxcsl BEIIECTB; HaJN4Kue TpaHUIlbl paszaena ¢a3; TerioBoil a3 dexr;
M3MEHEHUE CTEMEeHEW OKHUCJICHUS aTOMOB; WCIIOJIb30BAHME KaTajau3aTopa; HampaBlICHHUE
nporekanus). CKOpOCTh XMMHUECKUX peakuui u (akTopsl, Biusdomue Ha Hee. OOpaTUMOCTD
XUMHNYCCKUX peaKLII/Iﬁ u CHOCOGBI CMCHICHUS XUMHUYCCKOI'O paBHOBCCHS.

[IpocTeie u cnokHbIE BemiecTBa. MeTauibl M HeMeTaUibl. ['eHeTHueckue psabl MeTaia,
HEMeTaula M TnepexogHoro Mertamia. OKCUIbl W TUAPOKCHABl (OCHOBAHUS, KHCIIOTHI,
amoTepHbIe THAPOKCHUBI), colu. VX cocTaB, kiaccudukanus u o0Ire XMMHYECKUe CBOICTBA B
CBETE TEOPUH DIEKTPOJUTUUECKOU TUCCOIUAIUU.

HNToroBasi KOHTpoIbHAS padoTa 3a Kypc XumMuu 9 kiacca

3. TemaTnueckoe INIAHUPOBAHHUE C YKA3AHUEM KOJINYIECCTBA YaCOB,
OTBCACHHBIX HA KAKIAVIO TEMY

TemaTnueckoe ruraHupoBanue (8 Kiacc)

Ne ypokos HasBanue pasnena, rmas | KonudecTBo yacoB
Bcero N3 Hux (hopmMbI KOHTPOJIS)
KOHTPOJIbHBIX | MPAKTHYECKUX
pabot pabot

1 Beenenue 5 - 1

2 ATOMBI XUMHUYECKHX 9 1 -
2JIEMEHTOB

3 [TpocTeie BemecTBa 7 1 -

4 CoenuHeHns XuMHUYECKUX 10 - 1
DJICMEHTOB

5 U3meneHus, 16 1 1
MPOUCXOSIINE C
BEIIECTBAMU

6 PacTBopenue. PacTBopbl. 21 1 2
CBolicTBa pacTBOpOB
DJICKTPOJIUTOB
UTOTO 68 4 5

Tematnueckoe ianupoBanue(9 kiacc)

Ne ypokos HasBanue paznena, rnas KommuecTBo gacoB
Bcero W3 Hux (popMbl KOHTPOIIS)
KOHTPOJIbHBIX MPAKTUIECKUX
pabot pabot
1 Bseneune. OOmas 9 1 -
XapaKTepUCTHKA
XUMAYECKHX DIIEMEHTOB W
XUMHUYECKUX peaKIii
[Tepuonnueckuii 3aKOH U
[lepuonuueckas cucrema
XUMUYECKHX 371€MEHTOB [1.
N. Menneneesa
2 Mertaibl 19 1 3
3 Hemeransl 23 1 2
4 OpraHuyeckue BEECTBA 9 1 -
5 O060011eHNEe 3HAHU 110 8 1 -




XUMUU 332 KypC OCHOBHOU
mkoiel. [TogroroBka k A

Htoro

68




