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1L.IINTAHUPYEMBIE PE3YJIbTATBI

[Tpu u3y4eHnH XUMHUH B OCHOBHOH IIIKOJIE 00ECTIEYNBACTCS IOCTIKCHNE JIMYHOCTHBIX,

MeTanpeIMeTHBIX H NMPeIMeTHBIX Pe3yJbTATOB.

Jluunocmmnuvie:
JIM9HOCTHBIE PE3YJIBTAThl OCBOCHUS IPOTPAMMBbI OCHOBHOTO 00IIIEro 00pa30BaHUs JOJDKHBI

OTpa)kaTh TOTOBHOCTh OOYYAIOIINXCS PYKOBOJICTBOBATHCS CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX
OPHMEHTALIMI U PACIIMPEHHE ONBITA ICATEILHOCTH Ha €€ OCHOBE U B MPOIIECCE PEaTH3allui OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIHLHOMN IEATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaxx1aHCKOTO BOCIIUTAHUS: TOTOBHOCTh K KOHCTPYKTHBHON COBMECTHOM J€ITEILHOCTH NPHU
BBITIOJTHEHUH MCCIICIOBAHUN U TTPOEKTOB, CTPEMJIEHUE K B3aUMOTIOHUMAHHUIO U B3aUMOTIOMOIITH;

2) MaTpuOTHYECKOTO BOCITUTAHUS: OTHOIIICHHE K OMOJIOTMH KaK K BaKHOUM COCTaBJISIOIICH KYJIbTYPHI,
rOpPAOCTH 32 BKJIaJ POCCUMCKHUX M COBETCKUX YUEHBIX B pa3BUTHE MUPOBOI OMOJIOTHYECKOM HAYKU;
3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS: TOTOBHOCTh OIEHHUBATH IMMOBEICHUE U MTOCTYIKH C MO3UIUN
HPABCTBEHHBIX HOPM U HOPM 3KOJIOTUUECKON KYJIbTYphl; TOHUMAHUE 3HAYMMOCTH HPABCTBEHHOTO
acreKTa JIeATeIbHOCTH YEJIOBEKA B MEAUIIMHE M OUOJIOTHH;

4) 5CTeTUYECKOTO BOCTIUTAHUS: IOHUMaHUE POJIM OMOJIOTHH B (DOPMUPOBAHUH ICTETUUECKON
KYJIbTYpbI JINTYHOCTH;

5) duznueckoro BocnuTaHusi, POPMUPOBAHUS KYIbTYPHI 310POBbSI U SMOLIMOHAILHOTO
0JIaroToJIyurs: OTBETCTBEHHOE OTHOIICHHUE K CBOEMY 37I0POBBIO M YCTAaHOBKA Ha 37I0POBBIM 00pa3
KU3HH (3/I0pPOBOE MHUTAHKE, COONIOACHIE TUTUEHUIECKUX TIPABUII K HOPM, COaTaHCUPOBAHHBIN
PEXUM 3aHATHI U OTJbIXA, peryispHas Gu3nyecKas akTUBHOCTh); OCO3HAHHE MOCJIEICTBUN U
HETIPUSATHE BPEIHBIX MPUBBIUEK (YIOTpeOICHUE AIKOTOJIsl, HAPKOTHKOB, KYpEHHE) U UHBIX (hopM
Bpeaa Juid (pU3N4YEeCKOTo U ICUXUYECKOTO 3710POBbS;
coOroieHre MpaBul 0€30MaCHOCTH, B TOM YHCJI€ HABBIKM 0€3011acHOTO MOBEACHUS B IPUPOIHON
cpene; cpopMUPOBAHHOCTh HAaBbIKA pe(IIeKCHH, yIIpaBiIeHHe COOCTBEHHBIM 3MOIIMOHATbHBIM
COCTOSIHUEM;

6) TpyZIOBOTO BOCIIMTAHUA: aKTUBHOE YUacTHE B PEILICHUU IPAKTHUUECKUX 33/1a4 (B paMKaX CEMbH,
00pa3oBaTeNIbHOM OpraHu3allii, HACEJICHHOTO MyHKTa, Kpasi) OMOJIOTMYECKOM U SKOJIOTHUECKO
HaIpPaBJIEHHOCTH, HHTEPEC K MPAKTUUYECKOMY U3YUEHHIO MPodeccHil, CBsI3aHHBIX C OMOJIOTHEN;

7) SKOJIOTMYECKOTO BOCIIUTAHUS: OPUEHTAIMS Ha IPUMEHEHHE OMOJIOTHYECKUX 3HAaHUHN MPU PeLICHUU
3a/1a4 B 00JIACTH OKPYXKAIOLIEH Cpelibl; 0CO3HAHME KOJIOTUYECKUX MPOOJIeM U MyTeil UX peuIeHus;
TFOTOBHOCTB K YYAaCTHUIO B IPAKTUYECKOU JIEATEIbHOCTH 3KOJIOTMUECKOM HAIPABIEHHOCTH;

8) IEHHOCTH HAYYHOTO NO3HAHMS: OPHUEHTALIMS HA COBPEMEHHYIO CUCTEMY HAayUHBIX IPEICTaBICHUN
00 OCHOBHBIX OMOJOTHYECKHX 3aKOHOMEPHOCTSX, B3aUMOCBS34X UEIOBEKa C IPUPOJIHON U
COLIMANILHOM Cpeioil; MOHUMaHUe PoJik OMOJIOTMYECKON HayKH B (DOPMHUPOBAHUH HAYYHOTO
MHPOBO33PEHUS; Pa3BUTUE HAYYHOH JIF0O03HATEIBHOCTH, HHTEpECca K OMOJIOTUYECKOM HayKe,
HaBBIKOB MCCIIEIOBATEIbCKON AEATEIBHOCTH;

9) agantanuu oOy4yaronierocss K U3MEHSIOIUMCS YCIOBHSIM COIMAIILHOMN U IPUPOIHOMN Cpebl:
aJIeKBaTHasl OLIEHKA U3MEHSIIOIIMUXCS YCIIOBUN; PUHATHE PelleHus (MHIUBUyalIbHOE, B TPYIIE) B
M3MEHSIFOIIMXCS YCIOBHIX HA OCHOBAaHUM aHaIN3a OMOJIOrHYecKoi HHPOpMAIUK; INIAaHUPOBaHUE
JEVCTBHI B HOBOM CUTyallud Ha OCHOBAaHUU 3HAHUM OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.
Memanpeomemuuvie:

YMEHHE CaMOCTOSTEIHHO ONPEAETSATH eI CBOETO 00y4eHHs, CTaBUTh U POPMYITHPOBATH A7 ceOs
HOBBIE 33/1a4M B yu&€0e U MO3HABATEIbHOM JesITEeNLHOCTH, Pa3BUBATh MOTHUBBI I HHTEPECHI CBOEH IO~
3HaBaTEJIbHOU EATEIbHOCTH;

YMEHUE CaMOCTOSITENBHO MJIAHUPOBATH IYTH JAOCTUKEHHUS 1I€JIeH, B TOM YHCIIE€ aJbTePHATUBHBIE,

OCO3HAHHO BBIOMpaTh Hanbosee 3 (HeKTUBHBIE CIIOCOOBI pelIeHUs YYeOHBIX U MO3HABATEIbHBIX
3a/1ay;

YMEHUE COOTHOCUTDH CBOM JCHCTBUS C IIJIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBISTH KOHTPOJIb

CBOEH JIESATEIILHOCTH B MPOIIeCcCe JOCTHKEHUS Pe3yibTaTa, ONPeIeNiaTh CIOCOOBI AeWCTBUI B paMKaxX
MPeJI0KEHHBIX YCIOBHMA U TPeOOBaHMIA, KOPPEKTUPOBATHCBOU JIEHCTBHS B COOTBETCTBUHU C



W3MEHSIOLICCS CUTYallue;
YMEHHUE OLIEHUBATh PABUIBHOCTD BBIOJHEHHS y4eOHOM 3a1auu, COOCTBEHHBIE BOSMOYKHOCTH €€
pelIeHus;
BJIaJICHUE OCHOBAMU CaMOKOHTPOJISl, CAMOOLICHKH, IPUHSATHS PELICHUHM U OCYILIECTBICHUS
OCO3HAHHOTO BbIOOpa B y4EOHON JI€ATEIBHOCTH;
YMEHHE OIpPENEIATh OHATHUS, CO3/1aBaTh 000OIIECHNSI, yCTaHABJINBATh aHAJIOTHH,
KJIaccu(UIMPOBATh, CAMOCTOSATEIILHO BEIOMPATh OCHOBAHUS U KPUTEPHH ISl KITACCU(PHKAIINH,
YCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTD JIOTHYECKOE PACCYXKICHUE U JeNaTh
BBIBOJIbI;
YMEHHE C03/1aBaTh, IPUMEHATh U IPE0OPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIEIU U CXEMBI JIJIs1
pelieHrs yueOHbIX U [T03HABATENbHbIX 33/1a4;
YMEHHE OpPraHU30BbIBaTh Yi€OHOE COTPYIHUYECTBO U COBMECTHYIO ACSITENbHOCTh C YUUTENIEM U
CBEPCTHHUKAMM; pab0oTaTh MHAMBH/IyaIbHO U B IPYIIE: HAXOAUTH OOIIee pelIeHre U pa3peliarh
KOH(IMKTHI Ha OCHOBE COTJIACOBAHUS MO3UIMNA U yUETa HUHTEPECOB; (POPMYJINPOBATh,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;
YMEHHE 0CO3HAHHO MCIOJIb30BaTh PEUEBBIE CPEJICTBA B COOTBETCTBUU C 33/1a4€il KOMMYHUKAIIUU IS
BBIPAKEHUSI CBOMX UYBCTB, MBICIIEH U MOTPEOHOCTEH; MIITAHUPOBAHUS U PETYISIIIMKA CBOEH AESTENb-
HOCTH; BIaJICHUE YCTHOM U MMCbMEHHOMN PEYbI0, MOHOJIOTMYECKON KOHTEKCTHOM PEYbIO;
(hopMHUpOBaHHE U PA3BUTHE KOMIIETEHTHOCTHU B 00JIACTH UCIIOJIb30BAHUS MH(DOPMAIIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTHIA;
(hopMHUpOBaHHE U PA3BUTHE SKOJIOTMUYECKOTO MBIIIUIEHUS, YMEHHE IPUMEHSTH €T0 B M03HABATEIbHOMH,
KOMMYHHUKaTUBHOM.
Ilpeomemmuuvie:
1.B no3naBarensHO# cdepe:
JlaBaTh ONPENEICHNS U3yYCHHBIX TOHATUI
ONMCATh JEMOHCTPALIMOHHBIE U CAMOCTOATEIBHO IPOBEICHHBIC XUMUYECKUE DKCIIEPUMEHTHI;
ONMCHIBATh U Pa3IM4aTh U3y4EHHBIC KIIACCHI HEOPTaHMYECKUX COECIUHEHHUM, ITPOCTHIE U CIIOKHBIE
BEIECTBA, XUMUYECKHE PEAKIUY;
KJ1accu(pUIUPOBaTh U3yUYEHHbIE OOBEKTHI U SBJICHUS;
Jie71aTh BBIBOJIbI M YMO3AKIIIOUECHUS U3 HAOIIOIEHUH, N3yUYEeHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH,
IIPOrHO3UPOBATh CBOWCTBA BEILIECTB.
CTPYKTYpUPOBATh U3Yy4EHHBIH MaTepuall 1 XUMUUYECKYI0 HH(POPMALIHIO, TIOIY4YEHHYIO U3 APYruX
HUCTOYHUKOB;
MOJEIUPOBATh CTPOCHUE aTOMOB IEMEHTOB 1-3 MeproI0B, CTPOECHUE MPOCTHIX MOJIEKYII,
2.B 11IeHHOCTHO — OpHEHTAIMOHHOH cdepe:
aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS Ul OKpYXKarollel cpesibl ObITOBON M MPOU3BOACTBEHHOMN
JESITEIbHOCTH YEJIOBEKA.
3. B tpynoBoii chepe:
IIPOBOJUTH XUMUYECKUM IKCIIEPUMEHT;
4. B ciepe 6€30maCHOCTH KU3HEEATEIBHOCTH : OKa3bIBATh IEPBYIO TOMOIIIb IIPU OTPABJICHUSIX,
0’KOTax M JIPyruX TPaBMax, CBA3aHHBIX C BEIIECTBAMH U J1a0OpaTOPHBIM 000pYyA0BaHUEM

B xoze nzyuenus xumMun oOydaroniyecs mpruoOpeTyT ONBIT IPOSKTHOM NesITeIbHOCTH Kak 0CO00H
¢opMbl yueOHOM paboThl, CHOCOOCTBYIOIIEH BOCITUTAHUIO CAMOCTOSATEILHOCTH, HHUIIMATUBHOCTH,
OTBETCTBEHHOCTH, MOBBIICHUIO MOTUBALIUH U S3PPEKTUBHOCTH y4eOHON JeITEeIbHOCTH; B X0/1€
peanu3aly UCXOAHOTO 3aMbIciia Ha MPAKTUYECKOM YPOBHE OBJIAJICIOT YMEHHEM BhIOUPATh
aJIcKBaTHBIE CTOSIEHN 3a7aUe CPEACTBa, IPUHUMATh PELIECHHUS, B TOM YHUCJIE U B CUTYallUsAX
HeornpeeneHHOCTH. OHU MoJTyyaT BO3MOKHOCTh Pa3BUTh CLIOCOOHOCTH K pa3pabOTKe HECKOJIbKUX
BapMaHTOB PELICHHH, K TOMCKY HECTAaHAAPTHBIX PEIICHUH, TOUCKY U OCYILECTBIEHUIO HauboJee
MIPUEMJIEMOTO PELIEHHUS.

BbpinmycKHUK Hay4uTCH:

- OnuceiBatTh CBOMCTBAa TBEpAbIX, JKUIKUX, Ta3000pa3HbIX BELIECTB, BBIACIAS UX

CYLIECTBEHHbIE IPU3HAKHU.
- Ha3piBaTh XUMHUYECKHUE DTIEMEHTBHI.



- OmpenensaTh COCTaB BEIIECTB 1O UX (GopMyIiaM.

- OnpenensiTb BAJIGHTHOCTb aTOMa AJIEMEHTa B COCIMHEHUSX.

- OnpenensiTh TUI XUMHUYECKUX PEAKIUH.

- Ha3pIBaTh npu3HAKU U YCIOBHS MPOTEKAHUSI XUMHUECKUX PEAKIIUM.

- BBIsSBIIATh TNpU3HAKK, CBHUJAETEILCTBYIOUIME O MPOTEKAaHUM XUMHYECKON peakiuu Mpu
BBITIOJTHEHUH XUMHUYECKOTO OTIBITA.

- CoctaBiATh (hOpPMYJTbI OMHAPHBIX COSTMHCHUN.

- CocTaBATh YpaBHEHUS! XUMUYECKUX PEAKITUH.

- CoOumoath mpaBmiia 6€30macHO pabOThI IPH MPOBEICHUH OIBITOB.

- [losib30BaThCs TAOOPATOPHBIM 000PYIOBAHUEM U TTOCYI0M.

- BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO JOJIIO
XUMHUYECKOTO dJIeMEHTa 1o popMyJie COSTMHEHUSI.

- Berancnare Koam4ecTBO, 00bEM HIIM MacCy BEIIECTBA MO KOJMYECTBY, 00bEMY, Macce PeareHTOB
WJTU TIPOJTYKTOB PEAKIUH.

- XapakTepu3oBath (PU3NUECKHE M XHMHUYECKHE CBOMCTBA MPOCTHIX BEMIECTB . KUCIOpOJa H
BOJIOPO/JIa.

- [Tosydatb,co0upaTh KUCIOPOAUBOIOPO/I.

- Pacrio3HaBaTh OMBITHRIM ITyTEM Ta3000pa3HbIC BEIIECTBA :KUCIOPOJI, BOIOPO/I.

- BB4uciaTh MacCoBYIO JIOJTIO PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE.

- [IpUroToBIATE PACTBOPHI C ONIPEAEIEHHON MAacCOBOM J0JIEH PACTBOPEHHOTO BEIIECTBA.

- Ha3piBaTh coemmHeHNs U3yYeHHBIX KJIACCOB HEOPTAaHUUECKHUX BEIIECTB.

XapakTepu3oBaTh ¢busnveckue u XUMHYECKUE  CBOMCTBa OCHOBHBIX KJIACCOB

HEOPTaHWYECKUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBaHM, COJIEH.

- OnpenensaTh NPUHAUIEKHOCTD BEIIECTB K ONPEIEICHHOMY KIacCy COSIUHEHUN.

- CoctaBnaTh (HOPMYJIBEI HEOPTAHUYECKUX COETMHEHUN N3YUYEHHBIX KJIacCOB.

- [IpoBoiuTH ONBITHI, MOATBEPKIAIOIINE XHMHYECKHE CBOMCTBA M3YyYEHHBIX KIJIACCOB
HEOPraHMYECKUX BEILECTB.

- Pacrio3HaBaTh ONBITHBIM IYyTEM pPAcTBOPBl KHUCIOT W IIEJIOYEH [0 HM3MEHEHHUIO OKpAaCKH
WHJMKATOpa.

- XapakTepu30BaTh B3aUMOCBS3b MEXY KJIacCa MUHEOPIaHUYECKUX COECTMHEHUM.

- OOBsiCHATh (PU3UYECKHUI CMbICIa ATOMHOTO(TIOPSIIKOBOIO) HOMEpa XHUMHUYECKOrO DSJIEMEHTa,
HOMEPOB I'pyIIbI U TIepruoja B nepuoanueckoit cucreme J[.M.Menneneena.

- OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHsI CTPOCHHUS aTOMOB, CBOICTB 2JIEMEHTOB B Mpezenax
MaJIbIX [IEPUOJOB U IIABHBIX NOATPYIIIL.

- Xapakrepu30oBaTbXUMHUUYECKUEATeMEHThI(11epBbix2(0)HA0CHOBEHXITOJIOKEHUABIIEPUOINIECKOMCHC
teme JI.M1.MenzeneeBa u 0COOEHHOCTEN CTPOSHUS UX aTOMOB.

- CocTaBIATh CXEMbI CTPOCHHSI AaTOMOB TepBbIX 20 37IEMEHTOB MEPHOINIECKON
cuctembl/l.11.Menaeneena.

OHpeZ{eJ’IfITB BHU]J XAMHAYECKOM CBSI3H B HEOPTraHUYCCKHUX COCAUHCHUAX.

PaCKpBIBaTB CMBICTT TIOHATHH «HMOH», «KATHOH)), «aHHUOH, «QJIEKTPOJIUTHD?,

«CHEBJICKTPOJIHUTHI», QIIEKTPOIIUTHYICCKAA aucconuanusgy, «OKHCIHUTCIIb), «CTCIICHb

OKHCIICHHUD) «BOCCTAHOBUTCIIB)), KOKHCICHHUEC)), KBOCCTAHOBJICHHUC)).

Ornpenensats CTENEeHb OKUCICHUS aTOMa 3JIEMEHTA B COCIMHEHHH.

CocTaBiATh ypaBHEHUS ANEKTPOJUTUYECKON JUCCOIUAIIMHN KUCIIOT, 1IEJI0YEH, COJICH.

OOBACHATH CYIIHOCTH MPOIIecca MEKTPOIUTHIESCKON AUCCOIMAIINH PEAKIIUi HOHHOTO OOMEeHa.

CocTaBisTh MOJIHBIE U COKPAIIIEHHBIE HOHHBIE YPaBHEHHSI peaKluu OOMeHa.

Omnpenensarts BO3MOXHOCTh IPOTEKAHUS PEAKIIMi HIOHHOTO OOMEHa.

[IpoBOANTH peakiu, NOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB Pa3JIMYHbIX BEIIECTB.

Ornpenensatb OKUCIUTENb U BOCCTAHOBUTENb.

CocraBnaTh ypaBHEHUS! OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHIA.

KnaccuduimpoBars XUMUYECKUE PEAKIIUU TT0 PA3THYHBIM MPU3HAKAM.

XapakTepru30BaTh B3aUMOCBSI3b MEX/Y COCTABOM, CTPOCHHEM M CBOMCTBAMHU HEMETAJIOB.

XapakTepu30BaTh B3aUMOCBSI3b MEX/1Y COCTABOM, CTPOEHUEM U CBOMCTBAMHU METAJIOB.

HaspiBaTh opranmdeckue BemiecTBa 1O HX Qopmysie: MeTaH, OJTaH, OJTUJIEH, METAaHOJ,
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ITaHOJI,JIMIEPHH, YKCYCHAsl KACIIOTa, aMMHOYKCYCHAsl KUCIIOTa, CTEAPHHOBAS KUCIIOTA, OJICHHOBAsI
KHUCIIOTA, TJII0K03a, 0EJI0K (MIepBUYHAS CTPYKTYpa).

Buinycxkuux nonyuum 803M0ACHOCHb HAYYUMBCL:

® 8b106UCAMb U NPOBEPSIMb IKCHEPUMEHMATbHO 2UNOME3bl 0 XUMUYECKUX CEOUCIBAX 8eujecme Ha
OCHOBE UX COCMABA U CMPOEHUS, UX CHOCOOHOCMU 8CMYNAMb 8 XUMUYECKUe peakyuu, o xapakmepe u
NPOOYKMAX PA3IUYHBIX XUMUUECKUX PeaKyull;, Xapakmepuzosams euecmed no coCmaegy, CmpoeHuro
U C8OUCMBAM, YCMAHABIUBAMb NPUHUHHO-CIEOCTNEEHHbLE CE53U

® MedcOy OAHHLIMU XAPAKMEPUCTUKAMU 8elyeCmBad; COCMABISIMG MOLEKYISAPHble U NOJIHble UOHHbLE
VPABHEHUsI NO COKPAUWCHHBIM UOHHBIM YPAGHEHUSIM;

® NPOCHO3UPOBAMb CHOCOOHOCMb BeuecmBd NPOSGIANb OKUCIUMENbHbLE WU 80CCMAHOBUMEbHbLE
ceolicmaa ¢ yuemom

® cmenenetl OKUCIEHUS DJIeMEHMO8, 8X005UUX 8 €20 COCMAS, COCMABIISIMb YPAGHEHUs. PeaKyull,
COOMBEMCMBYIOWUX NOCAE008AMENbHOCIU NPEBPALYEHUL HeOPSAHUYEeCKUX 8elecma

® PA3IUYHBIX KIIACCO8, BbLOGUSAMb U NPOBEPSIMb IKCNEPUMEHMATbHO SUNOME3bL O PE3YIbMmamax
8030elicm8uUsl Pa3IUiHbIX (PAKmMopos Ha

® u3MeHeHUe CKOPOCMU XUMUYECKOU Peakyuu,; UCHOIb308amb NpUoOpemerHble 3HAHUS 015
9KOJIOSUHECKU 2PAMOMHO20 NOBEOCHUSL 8 OKPYICalowell cpeoe;

® UCNONB3068aMb NPUOOPEMEHHbLE KTIOYE8ble KOMNEeMEeHYUU NPU GbINOTHEHUU NPOEKMO8 U Y4eOHO-
UCCe008amMeNbCKUX

® 30044 No U3YYEHUIO C8OLUICMS, CNOCOD08 NOLYYeHUs U PACNO3HABAHUSL 8eUleCms, 00beKMUBHO
OYEHUBAMb UHDOPMAYUIO O BEUIECMBAX U XUMUYECKUX NPOUECCax,

® KpUMuUYecKu OMHOCUMbCSL K NCEBOOHAYUHOU UHDOpMAYULU, HeOOOPOCOBECMHOU peKiame 8
cpeocmeax Maccosoll

o ungopmayuu,; 0CO3HABAMb 3HAYEHUE MEOPEMUUECKUX 3HAHUL N0 XUMUU OISl NPAKMUYECKOU
0essmelbHOCMIL YeN06eKd;

® c030a6amv MOOENU U cXembl 05l peuleHus Y4eOHbIX U NO3HABAMENbHBIX 3A0al,; NOHUMAMb
Heobxooumocmsb coO00eHUs

® npeonucanull, npeodiazaemMvlx 8 UHCMPYKYUSIX NO UCHOLb308AHUIO JIEKAPCME, CPEOCmE OblMOoBol
Xumuu u op.

2. Conep:xkanue

8 knacc

BBenenne

IIpenmer xumuu. MeTonapl MO3HAHUS B XUMHMM: HaONIOJIEHHE, SKCIEPUMEHT, MOJEIUpPOBaHME.
VlcTOYHMKM XUMHYECKOM MH(OpMaINK, €€ MOJydeHHe, aHAIU3 U MPEJICTaBIEHUE €ro pe3yJabTaToB.
[ToHsiTHE O XMMHUYECKOM 3J€MEHTE U (popMax ero CylecTBOBaHMA: CBOOOJHBIX aTOMaX, MIPOCTBIX U
CIIOKHBIX BemlecTBax. [IpeBpamienuss BemecTB. OTnuMuMe XMMHYECKMX DPEAKUUH OT (U3NYECKUX
apieHu. Ponb XumMuM B Ku3HM dYenoBeka. Xemouuus u xemodoOus. Kpartkue cBeneHus wus
HUCTOPUM BO3HUKHOBEHHMS W PAa3BUTHS XUMHHU. POIb OTEUECTBEHHBIX YUYEHBIX B CTAHOBJICHUM
XUMUYeckol Hayku — pabotel M. B. JlomonocoBa, A.M. byrnepoma, /. WM. Menneneesa.
XUMHYecKass CHUMBOJIMKA. 3HAKM XMMHMUYECKHX DJIEMEHTOB M IPOUCXOXKICHME WX Ha3BaHUM.
Xumnueckue ¢opmynbl. UHnekcsl u ko3ddunmenTsl. OTHOCUTENbHBIE aTOMHAsE M MOJIEKYJIspHas
Macchl. [IpoBeneHne pacueToB MacCOBOM JOJIM XUMUYECKOIO 3JIEMEHTA B BEILECTBE HA OCHOBE €0
¢dopmynsl. [lepuoandeckas cucrema xuMmuyeckux snemeHToB JI. V. MeHnzeneeBa, ee CTpyKTypa:
Manble W OoJIbIIME TEepPHOJbl, TPYNIbl W HoArpynmsl. [lepuoandeckas cucremMa Kak CIpPaBOYHOE
nocoo6ue s MOJy4YeHHs. CBEICHUN O XUMUYECKUX JIEMEHTaX.

Jemoncrpanuu. 1. Monenu (mapocrepkHeBble U Crioapra—bpurieba) pa3nuyHbIX MOPOCTHIX U
CJIOJKHBIX BEILIECTB.

2. Kounexkuus CTEKISIHHONW XMMHUYecKol nocynsl. 3. Komlekuus marepualloB M U3JENNN U3 HUX Ha

OCHOBE allFOMHHUSL. 4. BzaumopeicTBre MpamMopa € KHCIIOTON 1 IIOMYTHCHUC HU3BECTKOBOM BOJBI.
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Tema 1. ATOMBI XMMHYECKHX IJIEMEHTOB

AToMBl Kak (opMa CyIIECTBOBAHUS XHUMHYECKHUX 3JIeMEHTOB. OCHOBHBIC CBEICHHS O CTPOCHUU
aToMoB. J[oKa3aTenbCTBa CI0KHOCTU CTpoeHus aroMoB. OnbiTel Pesepdopna. Ilnanerapuas moaens
CTPOEHUS aToMa.

CocraB aTOMHBIX siiep: MNPOTOHBI, HEUTpPOHBL. OTHOCUTENbHAas aToMHas Macca. B3auMocBs3b
MOHSATUN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS aTOMHAsI Maccay.

N3menenue yucna npoToHOB B siipe aToMa — 00pa30BaHUE HOBBIX XUMUUYECKHUX AJIEMEHTOB.
W3meHeHue uncina HEMTPOHOB B A1pe aToMa — o0Opa3oBaHue U30TONOB. COBPEMEHHOE ONpE/Ie/ICHNE
MOHATUSA «XUMUYECKUM 3JeMeHT». M30Tombl Kak pa3HOBUIHOCTH aTOMOB OJIHOTO XHMHUYECKOTO
JJIEMEHTA.

OnekTpoHbl. CTpoeHUE AIIEKTPOHHBIX YPOBHEM aTOMOB XMMHMUYECKHX JIEMEHTOB MAaJIbIX TEPHOIOB.
[ToHsiTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

[Iepnoanueckas cucrtemMa xumudeckux sneMeHToB [[. M. MennpeneeBa M CTpoeHHME aTOMOB —
(u3nyecKuil CMbICI MOPSAKOBOIO HOMEpA 3JIEMEHTA, HOMepa I'pYIIbl, HOMEpa Nepuoa.

N3meHeHne uncia 3JeKTPOHOB Ha BHEUTHEM AJIEKTPOHHOM YPOBHE aTOMa XMMHMYECKOTO JIEMEHTa —
00pa3zoBaHuE MOJOKUTEIBHBIX U OTPHUIIATEILHBIX HOHOB. MloHBI, 00pa3oBaHHBIC aTOMaMU METaJUIOB U
HeMeTayuioB. [IpUYnHB M3MEHEHUS] METAUIMYECKHMX W HEMETaUTMYEeCKHMX CBOWMCTB B MepUOJax W
rpynnax. OOpa3oBanue OMHapHbIX coeauHeHUl. [lonaTue o0 MOHHON cBsA3U. Cxembl 00pa3oBaHUA
WOHHOMU CBSI3H.

B3aumopeiicTBue aToMOB 3J1€MEHTOB-HEMETANIOB MEXIY c000i — 00pa3oBaHUE JBYXaTOMHBIX
MOJIEKYJT TIPOCThIX BemecTB. KoBajgeHTHash HEMOJsSpHAs XUMUYECKas CBs3b. OJICKTPOHHBIE H
CTpYKTypHBIE (opMmynbl. B3aumonelicTBue aToMOB HEMETAIOB MeXay coOoi — oOpa3oBaHue
OMHApPHBIX COEJUHEHHM HeMeTa/ioB. DJIEKTPOOTpHUIATEeIbHOCTh. KoBaneHTHas moJspHas CBS3b.
[loHsiTHE O BaJEHTHOCTH KaK CBOMCTBE aTOMOB OOpa30BBIBATH KOBAJICHTHBIE XUMHUYECKUE CBSI3U.
CocraBnenue ¢GopMyn OWHApPHBIX COEAWHEHUN IO BaJEHTHOCTH. HaxokIeHue BaJIEHTHOCTH IO
(hopmyse OMHAPHOTO COCTUHEHUS.

B3anMopelicTBue aTOMOB METAJIOB MEXKIYy CO00W — 00pa3oBaHWE METALIMYECKUX KPHUCTAIIOB.
[ToHATHE O METAININYECKON CBSI3H.

JdemoHcTpanuu. Moaenn aroMOB XMMHYECKUX 3JeMeHTOB. [lepmoanueckas cucteMa XMMHUYECKUX
anemenToB JI. . MenzaeneeBa (paznuunbie Gopmbl). M3roToBIeHHE MOJEICH MOJIEKYl OWHApPHBIX
coeMHEeHU . M3rotoBienne Moaenu, WLTIOCTPUPYIOIIEH CBOMICTBA METAJUIMYECKON CBS3U.
IIpakTnuyeckne padorsl 1. [IpaBuiia TexHuku 6e30MacHOCTH MpU paboTe B XMMHUUYECKOM KaOMHETe.
[Ipuemsl oOpatieHus ¢ 1abopaTopHbIM 000PYIOBaHUEM U HarpeBaTeIbHBIMU IPUOOpaMHU.
KonTtpoJsbHas padora 1 no teme: « ATOMBI XMMUYECKUX 3JIEMEHTOB)

Tema 2 IIpocTbie BemecTBa

[TonoxeHne MeTaIoB U HeMeTaIJIOB B [lepronyueckoit cucteMe XUMUYECKUX 3J1EMEHTOB

. U.MenneneeBa. BakHeiilue mpocThie BEIIECTBA — METAJUIbI (OKEJIe30, aFOMHUHUN, KaJIbIUH,
Mariuii, Hatpuii, kanuit). O0ume ¢puznyecKkue CBOMCTBa MeTaUIoB. BaxkHelne npocTeie BellecTBa-
HEeMeTaJlIbl, 0Opa3oBaHHbIE aTOMaMU KHUCIOPOJa, BOAOPOJa, a30oTa, cepbl, ¢ocdopa, yrieposa.
Momnekyibl IPOCThIX BEIIECTB-HEMETAINIOB — BOJAOPOJA, KUCIOPOa,

azoTta, rajoreHoB. OTHOcUTeNnbHas MoJeKyasipHas Macca. CHOCOOHOCTP aTOMOB XHMHUYECKUX
JJIIEMEHTOB K OOpa30BaHUIO HECKOJBKUX TMPOCTHIX BEHIECTB — aJUIOTPOMNHS. AJUIOTPOIHBIC
MoaudHKaIU Kucaopoaa, pocdopa, onoBa. MeTamnueckue 1 HEMETaIHUECKUe CBOWCTBA MPOCTHIX
BemiecTB. OTHOCUTENBHOCTh ATOTO MOHSTHUS.

Yucno Asoragpo. KommuectBo BemiectBa. Monb. MomsipHas wMacca. MousipHblil  00beM
ra3oo0pa3HbIX BemlecTB. KpaTHble €IWHUIIBI U3MEPEHUS KOJIMYECTBA BEIECTBA — MUJUIMMOJIb H
KWJIOMOJIb, MUJUIMMOJIIPHAS M KWJIOMOJISIPHAs: MacChl BEIIECTBA, MUJTUMOJISIPHBINA U KHIJIOMOJISIPHBII
00BEMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ ucnonb3oBaHWEM MOHSATUH «KOJUYECTBO BEIECTBA», «MOJSPHAs Macca», «MOJSPHBIN
00BEM Ta30By», «IUCIO0 ABOTAIPO».

JdemoHcTpanuu. O3HakOMJIEHHE C KOJUleKIueH MeTayioB. (O3HaKOMJIEHHME C  KOJUIEKUUEH
HEMETAJJIOB.

Kontpoabsnas padora 2 no teme: « [Ipocteie BemecTBay



Tema 3. CoenniHeHHs] XMMHYECKUX IJIEMEHTOB

Crenenb okwuciienus. CpaBHEHHE CTENEHU OKHMCIEHUS W BaJCHTHOCTU. OmpeeneHue CTereHu
OKHUCJICHHS JJIEMEHTOB B OMHApHBIX coeanHeHusx. CocraBieHne (GopMyn OMHAPHBIX COCAMHCHHIA,
o0mIuii crmoco0 MX Ha3BaHUU.

bunapHbie cOeTMHEHNS METAJIOB U HEMETAJUIOB: OKCHJIBI, XJIOpUIbI, cynbduasl u mp. CocraBiieHue
ux (popmyn. buHapHbBIE COCMMHEHUS HEMETAJUIOB: OKCHJIBI, JIETY4He BOJOPOIHBIC COCIUHEHUS, UX
cocTaB M Ha3BaHuA. lIpencraBuTenn OKCHUIOB: BOJA, YIVICKHUCHIBIA Ta3, HEramieHas HW3BECTb.
[IpencraBuTenu JIeTy4nX BOJOPOJHBIX COCIUHEHHIA: XJIOPOBOJAOPOI U aMMHUAK.

OcHoBaHusl, UX COCTaB M Ha3BaHus. PacTBopuMocTh ocHOBaHM B Boje. [IpencraBurenu mienoyei:
TUAPOKCH/IBI HATPHSL, KK U Kaiblus. [loHsTHe 00 MHIMKATOpaX U KAYECTBEHHBIX PEaKIIUsIX.
Kucnotel, ux cocraB u HaszBanms. Kimaccudukamms kucnot. [IpeacraBurenu KHCIOT: cepHas,
coJisiHas, a3oTHas. [lonsTue o mkane kucnoTHocTH (1kana pH). I3meHeHne okpacku HHAWKATOPOB.
Conu Kak MPOU3BOIHBIE KUCIOT U OCHOBaHUM, UX COCTaB U Ha3BaHMs. PacTBOPUMOCTH coJiel B BOJIE.
[IpencraBuTenu conei: XJopua HaTpus, kKapOoHaT U Gpocdart KaabIus.

AMoOpGHBIE U KPUCTAUTUYECKUE BEIIECTBA.

MexMoeKyasIpHble B3aUMOJCHCTBUS. THIBI KPUCTAUIMUECKUX PEHIETOK. 3aBUCHUMOCTH CBOWCTB
BEILIECTB OT THUIIOB KPUCTAJUIMUECKUX PEIIETOK.

UYucrele BemecTBa U cmecH. [Ipumeps! )KUIKKX, TBEPABIX U Tra3000pa3HbIX cMecell. CBONCTBA YHCTHIX
BemecTB W cMmecei. Mx cocraB. MaccoBas m 0O0OBbEMHAs OJIM KOMITOHGHTa CMecH. PacdeTsi,
CBSI3aHHBIE C HCTIOJb30BAHUEM TIOHSITHS «TOJISI.

JdemoncTpanuu. O6pa3ipl OKCHIOB, KHCIOT, OCHOBAaHWW W coJied. MoJenn KpUCTALTHYSCKUX
pemeToK xjopujaa HaTtpus, anmasza, okcuaa yriaepona (IV). KucnoTHo-mienoyHsle WHIUKATOPHI,
M3MEHEHHNE WX OKPACKH B PA3IUYHBIX cpefaX. Y HUBEPCATbHBIN HHINKATOP U U3MEHEHNE €r0 OKPACKU
B pa3nuuHbiX cpenax. [kamna pH.

JlaGoparopHble onbIThbl. O3HakoOMJIeHHE cO cBoiicTBaMHM ammuaka. Omnpenenenue pH pactBopoB
KHUCTIOTHI, IIenoun U Boabl. Ompenenenve pH aMMOHHOrO M S6JI0YHOTO COKOB Ha Cpe3e IUIOJOB.
O3HakomJIeHHE C KOJUIEKIMEH coJsieil.O3HaKOMJIEHHE C KOJUICKIMEW BEHIECTB C Pa3HbIM THUIIOM
KPHUCTAJUIMYECKON pereTk. M3roropieHne MoAenel KpucTauInyecKuX pemeTok. O3HakoOMIICHHE ¢
00pa3roM ropHo# MOPOIbI.

IIpakTuyeckue padorbl 2. [lpuroToBieHue pacTBOopa caxapa M pacyeT €ro MacCOBOW J0JIU B
pacTBope

Tema 4. U3MmeHeHus, NpoUCXOAsiIIAE C BelleCTBAMU

[londATHE ABIEHMI, CBA3AHHBIX C U3MEHEHUSIMU, IPOUCXOALUIUMU C BELIECTBOM.

SIBneHus, CBA3aHHBIE C U3MEHEHHEM KPUCTAJUIMYECKOTO CTPOECHMS BEIIECTBA IPU MOCTOSHHOM €ro
coctaBe, — (usnueckue spiaeHus. Ousznueckre SBICHUS B XUMUU: TUCTWUISLIMS, KpUCTAIIU3AIKS,
BBITIAPUBAHKE U BO3TOHKA BEILIECTB, PUIBTPOBAHUE U LIEHTPU(PYTUPOBAHUE.

SIBneHus, CBSI3aHHbIE C M3MEHEHHMEM COCTaBa BeIlleCTBa, — XUMUYeckue peakuuu. [IpuszHaku u
YCIIOBHSI MPOTEKaHUsI XUMUYECKUX peakUuuid. BeineneHue TemnoTel U CBETa — PEAKLUMH TOPEHUS.
[TonsiTre 006 K30 - ¥ SHAOTEPMUUECKHUX PEaAKIIHSIX.

3aKOH COXpaHEHHs MacChl BeElleCTB. XHWMHUYECKHE YpaBHEHHUs. 3HAYy€HUE MHJEKCOB U
koa¢unmentoB. CocTaBieHHE YpaBHEHUH XUMUYECKUX PEAKIHIl.

PacueTsl mo xuMuueckuMm ypaBHEHHsM. PelieHue 3aiay Ha HaxOXKJIEHHWE KOJMYECTBA, MAcChl WIH
o0beMa MPOAYKTa peakldy MO KOJUYECTBY, Macce WM 00beMy HMCXOJIHOTO BeliecTBa. PacueTsl ¢
WCIIOJIb30BAHUEM TMOHATHUS «JI0JIs1», KOT/Ia MCXOJIHOE BEIIECTBO JAaHO B BHJIE PAcTBOpa C 3aJaHHOM
MacCOBOM JI0JIEH PaCTBOPEHHOTO BEIIECTBA MJIA COJIEPKUT ONPEICIICHHYIO JTOJI0 TPUMECEH.

Peaknun pasnoxenus. I[lpeacraBieHne O CKOpPOCTM XUMHUYECKHUX peakuuid. KartamnuzaTopsl.
®epmenThl. Peakunu coenuuenus. Katanutudeckre M HeKaTaJUTHUECKHUE PEAKIMH, OOpaTUMbIe U
HeoOpaTuMble peakiuu. Peakuuu 3ameneHus. P akTHBHOCTH METANIOB, €0 HCIOJNIb30BaHUE IS
MPOTHO3UPOBAHUS BO3MOKHOCTH IPOTEKAHUS PEAKIUN MEX]y METalJlaMd U KHCIOTaMH, PeaKIui
BBITECHEHHsI OJJHMX METa/NIOB M3 PAcTBOPOB HMX coJied OpyruMu Meramiamu. Peaknuu oOMmeHa.
Peakuuu HeliTpanuzanuu. Y CcIoBHs MPOTEKAHM peakinii oOMeHa B pacTBOpax 0 KOHIIA.

Tunbel XUMUYECKUX PEaKIUi Ha MpUMepe CBOMCTB BOAbL. Peakius pa3inoxkeHus — 3JIEKTPOIIU3 BOJbIL.
Peaknuu coenuHeHus — B3aUMOJIEHCTBHE BOJBI C OKCHUAAMH METAJUIOB U HEMETAIJIOB. Y CIIOBHE
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B3aMMOJICCTBHSI OKCHUJIOB METAJUIOB U HEMETALIOB C BoAOW. I[loHsTHe «rumpoxcuaby. Peakuuu
3aMeIEeHUs — B3aUMO/ICHCTBUE BOJIBI C MeTa/IaMu. Peakiinu oOMeHa — TUApOIIi3 BEIIECTB.
Jemoncrpanuu. [Tpumeps! ¢pu3nveckux sBICHUA: a) TuiaBieHue napaduHa; 0) BOTOHKA MOJa WU
OCH30MHON KHCIOTHI, B) PAaCTBOPEHHE OKpPALICHHBIX COJIed; T') Au(@y3usi IYIIHCTHIX BEIIECTB C
rOpsIIeH TaMIOYKHA HakanuBaHUs. [IpuMepsl XMMHYECKUX SIBJICHMIA: a) TOpeHue Marawus, (ocdopa;
0) B3aUMOJICHCTBUE COJITHOW KUCIIOTHI C MPaMOPOM WJIM MEJIOM; B) MOJY4YE€HHE THAPOKCHIA MEIU
(II); r) pacTBOpeHuUE MOIYYEHHOTO TMAPOKCUIA B KUCIOTax; 1) B3aumojeiictsue okcuga meau (II) c
CEPHOM KUCJIOTOM MpU HarpeBaHUU; €) pa3JI0KEHUE TIEPMaHTaHaTa KaJus; k) pa3ioKeHUe ePOKCHIa
BOJIOPOJIa C TIOMOIIBIO JIMOKCHJA MapraHiia M KaTaja3sl Kaprodens WId MOPKOBH; 3)
B3aMMOJICIICTBUE Pa30aBICHHBIX KHCIIOT C METAIIAMHU.

IIpakTnuyeckne padorsl 3. [Ipu3Haky XUMHUYECKUX pEaKLUi.

Koutpoasnas padora 3 no teme: «/3MeHeHUs, IPOUCXOIAIINE C BEIIECTBAMI)

Tema 5. PactBopenue. PactBopsbl. CBoiicTBa pacTBOPOB 3JIeKTPOJIMTOB

PactBopenne kak ¢usznko-xumMudeckuil mnporecc. [loHsTHE 0 THApaTax M KPUCTAJUIOTHUIpATAX.
PactBopumocTts. KpuBbie pacTBOpUMOCTH Kak MOJEIb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPIBIX
BEILIECTB OT TeMIiepaTyphl. HackIlieHHbIe, HEHACHIIIIEHHBIE W MEPECHIIICHHBIC PACTBOPHI. 3HAUCHUE
pacTBOPOB JJI IPUPOJBI M CENBCKOTO XO35HCTBA.

[TonaTe 00 DSIEKTPOTUTHYECKON AMCCOIMANMU. IJICKTPOJIUTHI W HEIICKTPOJUTHL. MexaHu3M
JUCCOLMAIMKA  AJEKTPOJIUTOB C PA3IUYHBIM XapakTepom CBsi3U. CTENeHb 3IEKTPOIUTHYECKON
muccoralui. CHUIIbHBIE U ClTa0bIe SJIEKTPOJIUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUU DIIEKTPOJUTHYECKONW Aucconnanui. VoHHbIE ypaBHEHUs pEaKLUN.
Peaxun obmeHa, uaymmue 10 KOHIA.

Knaccudukarys HOHOB U UX CBOMCTBA.

Kucnote, wmx xnaccudpukarmus. Jluccommarus KHUCIOT W HMX CBOHCTBA B CBETE TEOPUH
AIEKTPOJIUTUYECKON  JUCCOlManvu.  MOJIeKYJISIpHbIE W HMOHHBIE  YPaBHEHHS  pPEAKIHUM.
B3anmopeiicTBue KHUCIOT € METAUIaMH. OJEKTPOXUMHYECKUW P HANPSKEHUH METaJUIoB.
B3anMonelicTBue KHUCIOT C OKCHIAMH METAJUIOB. B3auMoAelcTBHE KHUCIOT C OCHOBAHHUSIMU —
peakuus HeWTpanu3zanuu. B3auMoaelcTBHE KHCIOT C coyisiMu.  Mcmonp3oBaHuWe — TaOIWIIBI
pPacTBOPUMOCTH ISl XapAKTEPUCTUKU XUMUUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukanusa. Jluccorumanus OCHOBAaHMH W WX CBOKMCTBA B CBETE TEOPUH
AJIEKTPOJUTUYECKON Auccouuanuu. BiaummojeicTBue OCHOBaHMN ¢ cosisiMd. Mcnonb3oBaHue
TaOIMIBI PACTBOPUMOCTH JJI XapaKTEPUCTHKA XHUMHYECKHMX CBOMCTB OCHOBaHWU. B3ammojeiicTBue
IIeI04YeH ¢ OKCHAAMM HEMETAJIJIOB.

Conu, ©UX [AUCCOIMALMSl W CBOMCTBA B CBETE TEOPUU DIICKTPOJUTHYECKOM IUCCOLMAIMU.
B3aunMopeiictBue coJieii ¢ MeTaiaMM, OCOOEHHOCTHM 3THX peakiui. B3ammonelicTBue cojeit ¢
cossimu. Vcrionp3oBaHuEe TaONMIIBI PAaCTBOPUMOCTH IS XapaKTEPUCTUKH XHMHYECKUX CBOMWCTB
COJIeH.

OO6o0menre cBeIeHu 00 OKCHIax, MX KilacCU(PUKAIMK ¥ CBOMCTBAX.

['eneTnueckue psanpl MeTailia U HeMetaia. ['eHeTnueckas CBsA3b MEXY KJIaCCaMH HEOPTaHMUECKUX
BEIIIECTB.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

Omnpenenenre CcTeNeHeW OKHUCIEHUS OIS DIEMEHTOB, OOpa3yIONIMX BEIIECTBA PAa3HBIX KIACCOB.
Peakuuu woHHOTO OOMEHAa W OKUCIMTENHHO-BOCCTAHOBHUTENbHBIE peakuuu. OKHUCIUTENb W
BOCCTAaHOBUTENb, OKHUCIEHHWE M BoccTaHOBieHHE. (CoCTaBjI€HUE YpaBHEHUH OKHUCIUTEIBHO-
BOCCTaHOBUTEJIHHBIX PEAKIIUH METOJIOM AJIEKTPOHHOTO OasiaHca.

CBoiicTBa MPOCTHIX BEUIECTB — METAJJIOB U HEMETAJUIOB, KUCIOT U COJIEW B CBETE€ OKHCIHUTEIBHO-
BOCCTAHOBUTEJbHBIX PEAKIIHUM.

JemoHncTpanuu. BzanmoaelictBue pacTBOpOB XJIOpHAa HaTpusi W HUTpata cepeOpa. [lomydenue
HEpPacCTBOPUMOTr0 THAPOKCHUJIA U B3aUMOJICHCTBHE €ro ¢ KHUCIOTaMH. B3aumoneicTBHe KHUCIOT C
OCHOBaHHMSMH. B3amMoIeHCTBHE KHCIOT € OKCHIAMH METajjioB. BzauMmonaeiicTBHE KHCIOT C
MeTaiaMu. B3auMoJeiCTBHE KHCIOT C COJsIMH. B3auMogeilicTBue Ielnodeil ¢ KHCIOTaMH.
BzauMmogaeiicTBue IMienodeld ¢ OKCHAAMHM HEMETAaIoB. BzauMoJeMCTBHE IelIoYell C COJISIMH.
[TomydeHne u CBOWCTBAa HEPACTBOPUMBIX OCHOBaHMU. B3amMOJEHCTBHE OCHOBHBIX OKCHJIOB C
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KUCIIOTAaMHU. B3anMmozeiicTBhe OCHOBHBIX OKCUIOB ¢ BOJOM. B3amMomelcTBrE KUCIOTHBIX OKCUJIOB C
LIETI0YaMHU.

IpakTtuyeckne padorbl 4. VYcnoBus TEUYEHHMS] XMMHUYECKHX PEaKIHMil MEXAy pacTBOpaMu
3JIEKTPOJUTOB JI0 KOHIIA.

5. Pemienne skciepUMEHTAJIBHBIX 3a1a4.

HTorosasi KoHTpoJILHAS padoTa 3a Kypc Xumun 8 kiiacca

IIpeamMeTHBIMU pe3yJIbTATAMM U3YYCHHS NIPEAMETA « XUMUS» SABIISIIOTCS CIEAYIOIINE YMEHUS:
Tema: «BBeaenne B xumnio. [lpexmer xumun»
BrinyckHUK HayyuTCA:

» PackpeiBaTh CMBICII OCHOBHBIX TOHSITHWA: BEHIECTBO, XUMHUYECKUN DIIEMEHT, OTHOCHUTEIIbHAS
aTOMHAs U MOJIEKYJISIpPHAsI MACCHhl;

> Ha3bIBaTh XUMHYECKHE DIIEMEHTHI;

» BBIUHCIATH OTHOCHTEIBHYIO MOJICKYJISIPHYEO ¥ MOJISIPHYFO MacChl BEIIECTB, a TaKKe
MAacCOBYIO JIOJI0O XMMHUYECKOTO 3JIEMEHTa B COCIUHEHUAX ISl OLICHKH HMX MNPAKTUYECKOU
3HAYNMOCTH;

» coOxroaaTh MpaBuiIa TEXHUKH 0€30MTaCHOCTH NIPH TIPOBEICHUH HAOIOICHUH U OITBITOB

BBINyCKHUK MTOTYYUT BO3MOKHOCTh HAYYUTHCS:
»  OTPEeIATh POJIb PA3IUYHBIX BEIIECTB B MPUPOJIC U TEXHUKE,
» XapakTepHu30BaTh METObI XUMUYICCKOW HAayKH (HAaOIIOICHNEe, CPABHEHHE, YKCIICPUMEHT,
W3MEPEHHE) U UX POJIh B TIO3HAHUU TTPUPOIBI
Tema: «KATOMBI XHMHYECKHX IJIEMEHTOB
BrinyckHUK Hay4yuTCA:
» PackpeiBaTh CMBICII OCHOBHBIX IOHSATHHA: aroM, H30TONBI, XHMHYECKas  CBs3b,
3JIEKTPOOTPHUIIATEIIBHOCTD;
OOBICHATh (PU3MUECKHI CMBICT TOPSIIKOBOTO HOMEpPA 3JIEMEHTa, HOMEpa TPYIIbI, HOMepa
Mepuo/a;
COCTaBJISITh CXEMbl CTPOEHUS aTOMOB NEPBbIX 20 3IEMEHTOB MEPUOTUYECKON CHUCTEMBI
J.M1.Menneneena;
pa3nuyaTh BHUJbl XUMHYECKOW CBSI3M: HMOHHYIO, KOBAJEHTHYIO MOJSPHYIO, KOBAJCHTHYIO
HEMOJISIPHYIO U METAJTUYECKYIO;
n300pakaTh AIEKTPOHHO-UOHHBIC (JOPMYJIIBI BEIIECTB, 00PA30BAHHBIX XUMUUYECKUMH CBSI3SIMH
pa3Horo BUA.
BBInyCKHUK MTOTYYUT BO3MOKHOCTh HAYYUTHCS:
» 0CO3HaBaTh 3HAYCHHUE TEOPETUUYCCKUX 3HAHUMU I IPAKTHUCCKOM JIeITEIbHOCTH YeI0BCKa,;
» OIMCHIBATh U3YYCHHBIC OOBEKTHI KAaK CHCTEMBI, IPUMEHSIS JIOTHKY CUCTEMHOTO aHaIu3a
Tema: «IIpocTblie BemecTBa
BrinyckHuK HayduTes:

»  KIacCH(PHUIMPOBATH XUMHUYECCKHE IJIEMEHThl Ha METAJUIbl, HEMETAJIbl, HHEPTHBIC SJIEMEHTBI
(ra3sl) A7 0CO3HAHUS BAXKHOCTH YIOPSAIOUYEHHOCTH HAYYHBIX 3HAHHUIM;

» BBIYHCISTH KOJMYECTBO BEIIECTBA, 00BEM HIIM MACCY 0 KOJMYECTBY BEIIECCTBA,

Y V VYV V¥V

BBINMYCKHUK MOJIYYUT BO3MOXKHOCTh HAYIUThCS:

» pa3BUBAaTh KOMMYHHKAaTHBHYIO KOMIIETEHTHOCTb, UCIIOJIB3Ys CPEJICTBA YCTHON M MHCbMEHHOW
KOMMYHHKAIMH IIpHU paboTe ¢ TEeKCTaMH ydeOHUKa U JIOTIOJIHUTEIbHOMN JINTepaTypoil,
CIPaBOYHBIMU TAOJIUIIAMH;

»  TPOSIBIISITH TOTOBHOCTD K YBOKEHHIO WHOM TOYKH 3pEHHUS TIPH 0OCYKICHUHU PE3YyIIbTaTOB
BBITIOJTHEHHON PabOThI

Tema: «CoenHeHNs] XMMHYECKHX 3J1€MEHTOB)
BbIMyCKHUK HAy4UTCS:
» OIpENeNsATh CTeIIeHb OKUCIICHUS DJIEMEHTA B COCANHEHHUSX;
» ONpeNeNsiTh NMPUHAUISKHOCTH BEIIECTB K ONPEICICHHOMY KIacCy HEOPraHMYECKUX BEIECTB;



>
>
>
>

pa3nuyaTh SKCIEPUMEHTAIBHO KHUCIOTHI U MIENOYH, TOJb3YSICh MWHAWKATOPAMH; 0CO3HABATh
HE0OX0IMMOCTh COOIIOICHHSI Mep 0€30MMaCHOCTH TP OOPAIICHUH C KUCIOTAMH U MIEIOYaMHU.
BBISIBJIATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT CTPOCHHUS HMX KPUCTAUTMUECKHX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAITTHYECKHUX;

IIPUTOTOBIIATH PACTBOPHI C ONPEACIIEHHON MAaCCOBOM J10JIEN PACTBOPEHHOTO BEILIECTBA;
COCTaBJIATH (DOPMYITBI HEOPTAHUYECKUX COSIMHEHHUN IO CTENEHSIM OKHCIICHHUS DIIEMEHTOB, a
TaKXKe 3apsilaM HOHOB, YKa3aHHBIM B Ta0JIMLIE PACTBOPUMOCTHU KUCIIOT, OCHOBaHUN U COJIEH;

BLIHYCKHI/IK IMOJIYYHUT BO3MOKXHOCTb HAYYUTHCA:

>

HCIIOJIB30BaTh HpI/IO6peT€HHI)IC 3HAHUA 1 YMCHUS B Hp&KTH‘-IGCKOfI JACATCIIBHOCTH U
HOBCGI[HGBHOﬁ JKU3HU JJIAIPUTOTOBJIICHUA PaCTBOPOB 3aHaHHOﬁ KOHLCHTpAaIuu.

Tema: «A3MeHeHHs, IPOUCXOASIIIHE C BellleCTBAMM
BeinmyckHHK HayduTes:

>
>
>
>

MIPUBOJUTH IPUMEPHI XUMUYECKUX ITPOLECCOB B IPUPOJIE;

n300paxaTh CYIIHOCTh XUMUYECKUX PEAKIUI C TOMOIIBI0O XUMUYECKUX YPABHEHMUI;
OO0BSACHATH pa3JInYHbIE CLIOCOOBI KIaccu(PUKaIMM XMMHUUECKUX PEaKIINii;
MIPOBOJUTH XUMUYECKHE ONBITHI U SKCIIEPUMEHTHI U OOBSICHSITH UX PE3YJIbTaThI;

BI)IHYCKHI/IK IMMOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:

>
>

MMOHUMATh POJIb XUMUYECKUX MPOIIECCOB, TPOTEKAIONTUX B IPUPOJIE;
TPaMOTHO 0OpaIaThCs ¢ BEIIECTBAMHU B MIOBCETHEBHON KU3HH.

Tem: «PacTBopenue. PactBopsl. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB)
BeinmyckHUK HayduTes:

>

YV V

Y V VYV V¥V

>

pacKpeiBaTb CMBICJI OCHOBHBIX HOHATHH: PacTBOPLI, DBJICKTPOJIUT U  HEIJICKTPOJUT,
IEKTPOJIUTHYCCKAS  JIUCCOIMAIMSI; OKHUCIUTEIh W  BOCCTAaHOBHTENb, OKHCJICHHE U
BOCCTAHOBIICHHE

O0OBSCHATH CYITHOCTh PEAKIIUi HOHHOTO 00OMEHa;

KJIaccu(UIMPOBATH OKCHUJIBI U OCHOBAHUS TI0 CBOWCTBAM, KHCJIOTBI ¥ COJIU TI0 COCTAaBY;
COCTaBJISITh YPABHEHHSI DJICKTPOIMTUICCKOM AUCCONMAIIMH KUCIIOT, IIETI0YeH, COJICH; MOTHbIS
W COKpami¢HHbIC WOHHBIC YpaBHEHHS peakIuii OOMEHa; ypaBHEHHS OKHCIIHUTEIBHO-
BOCCTaHOBHTEIIBHBIX PEaKIIHii;

COCTaBJIAITh YPaBHEHHS PEAKIHi, COOTBETCTBYIOIIMX ITOCIEIOBATEIBHOCTH («IICTIOUKE))
MpEeBpaIleHUIl HEOPTaHUYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB;

Ha3plBaTh OOIIME XWMHUYECKHE CBOWMCTBA, XapakTepHbIC JUISI KaXJIOr0 W3 KIACCOB
HEOPraHUYeCKUX BEIICCTB: KUCIIOT, OCHOBaHHM, COJICH;

MPHUBOJAUTH TPUMEPBI PEAKIIHA, TOATBEPIKIAOIINX XUMHUYCCKHE CBOMCTBA HEOPTaHUYECKUX
BEIIECTB: OKCHJIOB, KACJIOT, OCHOBAHHUH U COJICH;

COCTaBJIATh OKUCJIUTEIILHO-BOCCTAHOBUTENBHBIM OanaHc (11 M3YYCHHBIX pEaKIHii) TI0
MPE/UIOKCHHBIM CXEMaM pPEaKlIUd M OIpPENeNsiTh BEUICCTBO-OKHCIUTEIb W BEUIECTBO-
BOCCTAHOBHTEIIb B OKUCIUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIHSX;

MIPOBOJIUTH JIAOOPATOPHBIC OIBITHI, IOATBEPKIAIONINEC XUMHUYECKUE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKUX BEIIECTB;

BLIHYCKHI/IK MOJIYYHUT BO3MOXKHOCTb HAYYUTHCA:

>

>

COCTaBJIATh MOJIEKYJSIPHBIE M TOJHBIC HOHHBIE YPAaBHEHHMsI MO COKPALIEHHBIM HOHHBIM
YpaBHEHUSIM;

MIPUBOJUTE NPHUMEPBl pEaKUui, MOATBEPKIAIOIIMUX CYIIECTBOBAHME B3aUMOCBS3U MEXIY
OCHOBHBIMH KJIACCAaMU HEOPTaHUYECKUX BELIECTB;

HCIOJIb30BaTh NPUOOPETEHHBIE KIIFOYEBbIE KOMIIETEHTHOCTH MPH BBIOJHEHUU
HCCIIEI0BATENIbCKUX MTPOEKTOB M0 N3YYEHHUIO CBOMCTB, CIOCOOOB MOJTyYEHHUS U
pacro3HaBaHUs BEILIECTB;

BBISIBIIATH CYILIECTBOBAHNE M€HETHUECKON B3aUMOCBSI3U MEXK/Y BEIIECTBAMHU B PAIYy: IPOCTOE
BEILECTBO — OKCHUJ — TUAPOKCU — COJIb;

9 kjacc
Beenenue. O01mas XapakTepucTUKA XUMUYECKHUX 3JIEMEHTOB U XUMHMYECKUX PeaKkuui
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Mepuoauyeckuii 3axoH u [leprnoanyeckass cucrema xumMudeckux 3jaeMenToB /. U. MenpaesieeBa
XapakTepHucTUKa 3JIEMEHTa 10 €ro NojoXeHuto B Ilepnoanueckoit cucteMe XMMHUYECKUX JIEMEHTOB
J. W. Menneneea. CBOWCTBa OKCHUIIOB, KHCIOT, OCHOBAaHMA M COJE€Hl B CBE€T€ TEOPHUU
IEKTPOJIUTUYECKON TUCCOLUALIMU U OKUCIIEHUSI-BOCCTAHOBIICHUS.

[TonsiTHe 0 MEpexoTHBIX AMeMeHTax. AMPOTEPHOCTb. [ eHeTHUECKHIA s/l MEPEXOAHOTO FIEMEHTA.
Ilepnoanueckuit 3akoH u [lepnoandeckas cucrema xumudeckux anemeHnToB /1. 1. Menneneesa.
XHAMHUYECKass OpraHu3anusl KMUBOW M HEXKMBOM NPHUpPOAbl. XMMHYECKUH COCTaB spa, MaHTUU U
3eMHOM KOpbl. XUMUYECKHE FIEMEHTHI B KJIIETKaX KUBBIX OPraHU3MOB. Makpo- U MUKPOIJIEMEHTHI.
O0oOmieHne cBeACHWH O XHUMHUYECKMX peakuusx. Krmaccudukanus XUMHYECKHX peakuuil Io
Pa3IMYHBIM MPU3HAKAM: «UYUCJIO M COCTaB PEarupyrouiux U oOpa3yroluXcs BELIECTBY, «TEIIOBOM
3peKT», «HANmpaBICHHE», «U3MEHEHHWE CTENEeHEeH OKHCICHHS JJIEMEHTOB, OO0pa3yroImux
pearupyrolue BelecTBa», «¢a3a», «HUCIOJIb30BaHUE KaTanuzartopa». [loHsTHe 0 ckopocTu
XUMUYECKON peakuuu. DakTopsl, BIUAIOIIME HA CKOPOCTh XUMHUYECKUX peakiui. KataimsaTops! u
Katanu3. MTHruburopsl. AHTHOKCHUIAHTHI.

demoncrpauuu. Paznmuunsie hopmel Tabmunsl . M.MenneneeBa. Mojenu aToMOB 3J1eMEHTOB 1—-
ro mnepuosioB. Mojenb CTpOeHHs 3€eMHOro Iapa (IomepedHblil paspes). 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PEeakluu OT MPHUPOJbI PEArHPYIOMINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOMH
peakuy OT KOHIIEHTPAIIMU PEarnpyroniux BEIIECTB. 3aBUCHMOCTh CKOPOCTH XUMUYECKOU pEaKInu
OT IJIOLIAJN COTIPUKOCHOBEHHMSI pEarupyrouuX BeIECTB («KUTIALIUN CI0M»).

JlaGoparopubie onbIThl 1. [losydeHne TuApoKCHMIa IIMHKA W MCCIEAOBAaHUE €ro CBOMCTB. 2.
MopennpoBanune nocrpoenus Ilepunoauueckoit cucreMsl XUMUYECKUX 351eMeHToB /. .Menaeneesa
JuarnocTuyeckasi KOHTpoJibHasi paboTa

Tema 1. MeTasibl

[Tomoxenne meramnoB B llepumoanueckoi cucteme xumudeckux siaeMeHToB [l M. Menpaeneena.
Mertannuueckass KpHUCTaUIMYecKass pelieTka W MeTalIMdeckas XuMuuyeckas cBsi3b. OOmue
¢uzuveckue cpoiicTBa MeTaywioB. CIlaBbl, WX CBOWCTBA M 3HAUYCHHE. XUMHUYECKHE CBOMCTBA
METaJUIOB KaK BOCCTAHOBUTEJIEH, a TAKKE€ B CBETE HUX IOJOKEHHS B AIEKTPOXUMUYECKOM psIy
HanpsH>KEHU METaJIOB.

Koppo3uss meramnoB u crnocoObl 0opbObl ¢ Held. Metammel B mpupone. OOmme crmocoObl ux
MOJTy4YEHUSI.

O0miasi XapakTepuCTHKA IIEJOYHBIX MeTa/lioB. Metauiel B mpupojge. OOmme crnocoObl HxX
nonydeHusi. Crpoenwe aromoB. IllenouHble MerTamuibl — MPOCTbIE BeHIeCTBA. BaHeliue
COCIMHEHUS IIENOYHBIX METAJIOB —OKCHJABI, TUIPOKCHUIBI MU COJNU (XJIOPUIBI, KapOOHATHI,
cynbGaThl, HUTPAThI), UX CBOICTBA U MPUMEHEHHE B HApPOAHOM X03giicTBe. Kanuiinbie ynoopenusi.
O0mas xapakTepuMcTHKA 3JeMeHTOB rjaBHod mnoarpynnsl II rpynmbl. CTpoeHue aTomoB.
[llenoyHo3emenbHblE ~ METAIBI  —  MPOCTbIE  BEllecTBA.  BaxkHelmmue  COeIUHEHUs
IIEJIOYHO3EMETIbHBIX METANIOB — OKCHJIbI, TUIPOKCUIBI U COJH (XJIOPUABI, KapOOHATHI, HUTPATHL,
cynbdatsl, pocdarTsl), UX CBOWCTBA U MPUMEHEHUE B HAPOJIHOM XO3SHCTBE.

Amomunuii. Ctpoenue aroma, GU3MYECKUE M XMMHUYECKHE CBOICTBA MPOCTOTO BEIIECTBA.
CoenuHeHUs allOMUHUST — OKCHJ U TUApPOKcUiI, ux amdoTepHbd XapakTep. Baxueiimue comu
antoMuHus. [I[puMeHeHne amoMUHUS U €r0 COETMHEHUM.

Keneszo. Ctpoenue atoma, (hpu3nuecKre U XMMHUECKHE CBOICTBA MPOCTOTO BellecTBa. [ eHeTHueckre
psanel Fe2+ u Fe3+. Baxneiimue conu xene3a. 3HaU€HUE JKeJle3a U €ro COeIMHEHHM AJIs1 IPUPOIbl U
HapOJHOTO XO35KCTBA.

Jdemoncrpanun. OOpa3ipl IMIETOYHBIX M MICTOYHO3EMENbHBIX MeTalioB. (OO0pasibl  CIIJIaBOB.
B3aumopelicTBue pacTBOpOB KUCIOT U cojiel ¢ Metaiuiamu. [lonydeHue ruipokcuja ajltOMUHUS U
HCCIIEIOBAaHME €ro CBOMCTB. B3aumoneicTsue xene3a ¢ COJSIHOM Kucinotou. [lomyuenue
ruapokcuioB xenesa (I1) u (II1) u usydyeHue ux cBOUCTB.

IpakTuyeckne padorsl. 1. OcyiecTBIeHNE IIENOYKH XUMUYECKUX NpeBpanieHuil. 2. [lonyuenue u
CBOMCTBA COEIMHEHUN MeTayyioB. 3. PelieHne sKCepUMEHTANbHBIX 3a3/Jad HAa paclio3HaBaHUE U
MOJIYYEHUE COCTUHEHUI METAILIIOB.

Kontpoabsnas padora Nel no teme : Meramibi»

Tema 3. HemeTaibl
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OOmasi xapaKTepUCTHKAa HEMETAJUIOB: TMOJIoKeHHe B [leproaudeckoil CHUCTEME XHMHUYECKUX
anemeHTOB J[. U.MeHieneena,

OCOOCHHOCTH CTPOEHHS aTOMOB, JIEKTPOOTpHUIATEIHHOCTE (D0) Kak Mepa «HEMETATHIHOCTHY, PSIJT
20. Kpucrammmyeckoe CTpOCHHE HEMETAUIOB — MPOCTHIX BemlecTB. Ajuiorponus. dusnueckue
CBOMCTBA HEMETAJIIOB. OTHOCUTENBHOCTh MOHITHI «METAJD» U «HEMETAIL).

Bonopoa. Ilonoxxenne Bomopona B llepumoandeckoid cucreme Xumudeckux siemeHTtoB [, .
MenneneeBa. CTpoeHue atoma U MOJIeKYysbl. DPuU3NUecKkrue U XMMHUUYECKHE CBOMCTBA BOJOPOJA, €ro
MOJTy4eHUE U IPUMEHEHUE.

Boaa. Ctpoenne wmosekyinbl. Bomopomnass xumuueckas cBsi3b. Dusmyeckue CBOICTBA BOJBI.
AnHOManuu cBoicTB BojbI. ['HapodmibHbie U THAPOPOOHBIE BEECTBA. XUMHUUECKUE CBOMCTBA BOJBI.
Kpyrosopot Boael B npupoze. Bopoounctka. Aspauus Boabl. beitoBbie ¢unbTpel. MuHepaabHble
BOJIbI. JlucTuiinpoBanHas Boja, €€ MojJydeHue U MpuMeHEHHE.

O0mass xapakrTepucTtuka rajoreHoB. Ctpoenue aromoB. IIpocTeie BelecTBa M OCHOBHBIC
COCIMHEHMSI TAJIOTEHOB, WX cBoWcTBa. KpaTkme cBenmeHus o xyope, Opome, ¢Tope U HOE.
[IpumeHeHre raloreHoB U UX COSMHEHHUI B HAPOJHOM XO35MCTBE.

Cepa. CtpoeHue aroma, ajusIOTPOINHMsL, CBOWCTBA U NMpUMEHEHUE poMOnueckoi cepbl. OKCHIBI Cepbl
(IV) u (VI), ux nonydenue, cBoricTBa u npuMeHenne. CepHasi KHUCJIOTa U €€ COJIM, X TPUMEHEHUE B
HapoHOM x03giicTBe. [IpOn3BOACTBO CEPHOM KUCIIOTHI.

A3ot. CTpoeHre atoMa U MOJIEKYJIbl, CBOMCTBA MPOCTOTO BellecTBA. AMMHAK, CTPOEHHUE, CBOMCTBA,
noixydeHue u npuMenenne. Coam aMMOHHUS, WX cBOMcTBa U mpuMmeHeHue. Oxkcuant azota (I1I) u (IV).
A3OTHasi KHCIIOTa, €€ CBOMCTBA M MpUMeHeHHe. HuTpatsl U HUTPUTHI, TpoOIeMa WX COJIEepKaHUS B
CEJIbCKOXO03SUCTBEHHON POAYKINHU. A30THBIE YIOOPEHHUS.

®ocdop. CrpoeHue aroma, asIOTPOINHUsl, CBOWCTBa 0enoro M kpacHoro ¢ocdopa, uX MpPUMEHEHHE.
OcHoBHble coenunenus: okcun dochopa (V) u oprodochopnas kucnora, docdarel. DochopHbie
yaoOpeHwusI.

Yraepoa. CtpoeHne aroma, aJuIOTPOTHs, CBOKWCTBa MoaubuKaIui, mpuMeHenne. OKCHIbI yriiepoaa
(Il) m (IV), ux cBoiicTBa 1 nmpuMeHeHHe. KapOoHAaThI: KAJIBIHUT, COJa, TIOTAlll, UX 3HaYEHUE B IPUPOJIC
Y KU3HM YEJIOBEKA.

Kpemunii. CtpoeHre aroMa, KpUCTAUIMYECKUNA KPEMHHUH, €ro CBOMCTBAa M IpuMeHeHue. OKkcup
kpemuaus (IV), ero mpupoansie pa3HOBHAHOCTH. CHIMKAThl. 3HAYCHHE COCAMHCHUH KPEMHHS B
KUBOU U HeXUBOU npupoje. [loHsATre 0 CHIIMKATHOM MPOMBIILIJIEHHOCTH.

JdemoncTpanuu. [lonyyenne n pacrno3naBaHue Bojgopona. KauecTBeHHas peakuusi Ha rajoreHU[-
MOHBL.. B3auMopeiicTBue KOHUEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEABIO.

JlaGopaTropHble onbIThl. (O3HAaKOMJIEHHME C COCTaBOM MuHepaibHOM Bojabl.  30. CBolicTBa
pa3baBieHHON cepHOM KucioThl. M3ydyeHue cBOMCTB ammuaka. Pacrmo3HaBanue cosied aMMOHHSL.
l'openne docdhopa Ha Bozmyxe u B kucioponae. Pacmo3naBanue ¢ocdaroB. ['openue yrias B
kucnopoe. [lepexon kapOOHATOB B THIPOKapOOHATHI.

IIpakTtuyeckne padorbl. 4. PemeHue skcnepuMeHTalNbHBIX 3amad 1o Teme «lloarpymma
kucnopoaay. 5. Iloxydenue, coOupanue u pacro3HaBaHUE ra30B.

KonrpoJabsHnas padora Ne2 no reme : Hemeramibsn

Tema 5. OO0Oo0meHue 3HAHMH 1O XMMHMH 32 KYPC OCHOBHOW mkojbl. I[loaroroBka k
rocyaapcreeHHoii urorosoii arrecranuu (I'MA)

[lepuonnueckuii 3akoH W llepmoanueckas cucrema xumuueckux snemeHToB [l M.Menneneesa.
@u3NUeCcKUil CMBICI MOPSAIKOBOTO HOMEpA JIEMEHTA, HOMEPOB MEPUOA U TPYIIbl. 3aKOHOMEPHOCTHU
W3MEHEHHUs CBOMCTB AJIEMEHTOB U UX COEAMHEHUI B MEPUOAAX U IPYIIIAX B CBETE MPEACTABICHUH O
CTPOEHHMH aTOMOB JIEMEHTOB. 3HadeHue lleproauyeckoro 3akoHa.

Buabl XxuMuyeckux CBsI3eld M TUIBI KPUCTAIUIMYECKUX PEIIETOK. B3auMOCBA3b CTPOECHMS U CBOWCTB
BEILIECTB.

Knaccudukarus XuMHYeCKUX PEaKIUil M0 Pa3IMYHBIM MPU3HAKAM (YHCIIO U COCTAB Pearupyromux 1
00pa3ymoIuxcsl BEMIECTB; HaTNYKUe TPaHUIlbl pa3aena ¢a3; TErIoBoH APPeKT; N3MEHEHUE CTeTeHen
OKHCJICHHS aTOMOB; WCIIOJIb30BaHHME Karaiau3aTopa; HampaBieHue mnporekanus). CKoOpocTh
XUMHYECKUX peakiuii u (akTopsl, Biaustomue Ha Hee. OOpaTMMOCTh XUMHUYECKHX pEaKUuid |
CHOCOOBI CMEIIIEHUsI XUMUYECKOTO PAaBHOBECHSI.
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[IpocTele U ciioxkHBIE BellecTBa. MeTaibl 1 HemeTauibl. [ eHeThuecKre psaibl MeTajlla, HEMETauia u
nepexoaHoro Metaymuia. OKCUAbI M THAPOKCHIBI (OCHOBAHHS, KHCIOTHI, aM(OTEpHbIE THIPOKCHIBI),

COJIH.

NUx cocras,

IIEKTPOIUTUYECKON TUCCOLHALINN.
HTorosasi kKoHTpoJILHAsI padoTa 3a Kypc XumMuu 9 kiacca

KIacCUpUKauss © OO0IHUe XUMHUYECKHE

3. TEMATHYECKOE INIJNIAHUPOBAHMUE

CBOMCTBa B

CBETE TEOpUU

KoanuecTBo yacoB
Ne B TOM 4YHCJIe
Tema OTBOAMMOE HA
n/n IIpakTnyeckue KonTtposabHbie
H3y4YeHHe TeMbl
padoThI padoThI
8 KJIACC
1 Beenenue 4
2 ATOMBI XMMHYECKHX 8 1
9JIEMEHTOB
3 [IpocTeie BemecTBa 7
4 CoequHeHNnsT XUMAYECKUX 14 1
JJIEMEHTOB
5 H3menenus:, MpOUCXOIAIINE C 11 3 1
BEIIECTBAMU
6 PactBopenue. PacTBopsl. 21 8 1
CBoiicTBa pacTBOpPOB
AIIEKTPOJIUTOB
HUTOI'O 68 11 4
9 KJIACC
1 IToBTOpEHNE OCHOBHBIX 10 1
BOIPOCOB Kypca § Kiacca
MBBeJIeHHEBKypcIKIacca
2 MeTtamisl 16 2 1
3 Hemeramnsr 28 3 1
4 Oprannueckne CoOeIMHEHUS 7
5 O0001IeHNEe 3HAHHUH 110 5 1
XMMHH 32 KypC OCHOBHOM
IIKOJIBI
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\ \ UTOIO | 68 5 4

JInCT KOPPEeKTHPOBKH padoyeii MporpaMMbl (KaJieHJAPHO-TEMATHYECKOT0 NJIAHUPOBAHMA)

Ha y4eOHbI rojg
Y4aurein:
IMpeamer:
Kaace:
Ne Tema mo KTII ILnan, 4 dakr, 4 IMpuunna Cnoco0
ypoka KOPPEeKTHPOBKHU KOPPEeKTHPOBKH
COI'JTACOBAHO

3am. qupekropa o YBP
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