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1. Ilnanupyemble pe3yJbTaThl

JIn4HOCTHBIE Ppe3yJbTaThl OCBOCHUS OCHOBHOW 00pa3oBaTeNbHOM IMPOrpaMMBbl OCHOBHOTO
o0rrero oOpa3oBaHus B oOydeHuun XUMHAH JTOJKHBI OTpaXKaTh:

1) BocmMTaHue PpOCCUMCKONW TIpaKJAaHCKON WIEHTHUYHOCTU: NATPUOTHU3MA, YBAXKEHUS K
OTteuecTBy, NpOLUIOE M HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu; oco3HaHue cBoei
STHUYECKOW NMPHUHAICKHOCTH, 3HAHUE UCTOPHUH, A3bIKA, KyJIBTYPhl CBOETO HAPOJa, CBOETO Kpasi, OCHOB
KyJIbTypHOTO Hacieaus HapoioB Poccun W dYenoBedyecTBa; YCBOCHHE T'YMaHHCTHYECKHX,
JIEMOKPATUYECKUX W TPAJAWLIMOHHBIX IIEHHOCTEH MHOTOHAIMOHAIBHOTO POCCHUICKOrO OOIIecTBa;
BOCIMTaHUE YyBCTBA OTBETCTBEHHOCTH U Jl0ra repes PoauHoi;

2) ¢opMupoBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YYEHHIO, TOTOBHOCTH H CIIOCOOHOCTH
o0yJaromuxcs K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIMH K OOYYEHHUIO U MTO3HAHUIO,
0CO3HAHHOMY BHIOOPY U MOCTPOSHHIO JATbHEHIIIEH MHINBUIYaTIbHON TPaeKTOPUH 00pa3oBaHus Ha Oa3e
OPUEHTUPOBKH B MHUpe mpodeccuii M NpoPecCHOHATBHBIX TMPEANOUYTEHHH, C YU4E€TOM YCTOWYMBBIX
MO3HABATEIBHBIX HHTEPECOB, a TAKKE Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIHLHOTO OTHOIICHUS K TPYIY,
Pa3BUTHS OTIBITA YYACTHS B COMAIBHO 3HAYMMOM TPY/IE;

3) dopMupoBaHHE IIEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHON NMpPAaKTUKH, YYUTHIBAIOIIETO COIMAIBHOE, KYJIbTYPHOE, S3BIKOBOE,
TyXOBHOE MHOTO00Opa3fe COBPEMEHHOTO MHPA;

4) dopMUpOBaHHE OCO3HAHHOTO, YBAKUTEIBHOTO U TOOPOKENATEIHLHOTO OTHOILIEHUS K IPYTrOMY
YeJIOBEKY, €r0 MHEHHIO, MHPOBO33PEHHIO, KYIbTYpE, S3bIKY, BEpE, TPAKIAHCKON MO3UINH, K HCTOPHH,
KYJIBTYpe, PEIUTUH, TPAAUIUAM, SI3bIKaM, IEHHOCTSM HapoJ0B Poccuu 1 HapoJIOB MHpa; TOTOBHOCTH U
CTIIOCOOHOCTH BECTH IUAJIOT C IPYTUMHU JIFOJBMH U IOCTUTATh B HEM B3aUMOTIOHUMAaHUS;

5) ocBOEHHWE CONMATBHBIX HOPM, MPABWI TOBEACHUS, pojeid M (GopM COIHMATbHON >KU3HU B
rpynnax M cooOllecTBax, BKJIIOYas B3pOCble M COLMANbHBIE COOOIIECTBA; y4acTHE B ILKOJIBHOM
CaMOYIIPaBJIEHUM M OOIIECTBEHHON JKM3HU B Mpe/enax BO3PACTHBIX KOMIIETCHIMH C Yy4eTOM
PETrMOHAJIBHBIX, STHOKYJIBTYPHBIX, COLIMANBHBIX M SKOHOMUUYECKUX 0COOEHHOCTEH;

6) pa3BUTHE MOPAIBHOIO CO3HAHUSA U KOMIIETEHTHOCTU B PELICHMHM MOPAIbHBIX MpoOieM Ha
OCHOBE JINYHOCTHOTO BBIOOpa, (pOPMHpPOBAHME HPABCTBEHHBIX UYBCTB M HPABCTBEHHOI'O IOBEIEHMUS,
OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHBIM ITOCTYIIKAM;

7) ¢GopMHupoBaHHNE KOMMYHHMKAaTHBHOM KOMIIETEHTHOCTH B OOLICHMHM M COTPYIHUYECTBE CO
CBEpCTHMKAMM, AETbMH CTapLIero M MIAAIIero BO3pacTa, B3POCIBIMHU B IIpoliecce 00pa3oBaTelIbHOM,
0O0I11€CTBEHHO MOJIE3HOH, yd4eOHO-HCCIIeJ0BATENbCKOM, TBOPUECKOM U APYrUX BUJIOB AEATEIBHOCTH;

8) (opMupoBaHHe LEHHOCTU 3J0pOBOrO0 M Oe3omacHOro oOpas3a >KHU3HU; YCBOEHHE IPAaBMI
UHAWBUIYAIBHOTO UM KOJUIEKTUBHOIO O€30MaCHOrO IOBEAEHUS B 4YPE3BbIYAHBIX CHUTYaLUsX,
YIPOXKAIOLIUX KU3HU U 310POBBIO JIIOJEH, IPaBUJI HOBEICHUS HA TPAHCIIOPTE U Ha JIOPOrax;

9) hbopmupoBaHHEe OCHOB 3KOJIOIMUYECKON KyJIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOTO MBIIUICHHs, Pa3BUTHE ONbITA 3KOJIOIMYECKHM OPHEHTUPOBAHHON peQIIeKCUBHO-
OLICHOYHOM M MPAKTUYECKON AEATEIIbHOCTH B )KU3HEHHBIX CUTYalUsX;

10) oco3HaHue 3HAYEHUS CEMbH B )KM3HU YelloBeKa U OOIIECTBa, MPUHITHE HEHHOCTH ceMeHOMN
KHU3HU, YBAKUTEIbHOE U 3a00TIIMBOE OTHOIIEHUE K YIEHAM CBOEH CeMbH;

11) pa3BUTHE 3CTETUYECKOTO CO3HAHUS 4Yepe3 OCBOEHHUE XYJ0’KECTBEHHOI'O Hacjeaus HapoaoB
Poccuu 1 Mupa, TBOpUECKOM NesITeIbHOCTH ICTETHYECKOTO XapaKTepa.

MeranpeaMeTHble pe3yJbTaTbl OCBOEHHS OCHOBHOM 0Opa30BaTENbHONW MPOrpaMMbl
OCHOBHOT'O oOrmiero o0Opa3oBaHus B oOy4yeHun XUMUHU JIOJDKHBI OTpakaTh:

1) yMeHue caMOCTOSATENIBHO ONPEENATh e CBOET0 00yueHHsl, CTaBUTh U (JOPMYIHUPOBATH IS
ceOs1 HOBbIE 3a/1auM B ydeOe M MO3HABaTEeNbHON AEATENIbHOCTH, pa3BUBAaTh MOTHBBI M MHTEPECH CBOEH
MI03HABATEIbHOM JIEATETLHOCTH;

2) yMEeHHME CaMOCTOSATENbHO IUIAHUPOBATh MYTH JIOCTHXKEHUs Ilelieil, B TOM 4HCIe
aJIbTepHATUBHBIE, OCO3HAHHO BBHIOMpaTh Hambosee 3((EeKTUBHBIE CIOCOOBI pPEUIeHHs YYEOHBIX U
MO03HaBaTEIbHbIX 337124,

3) yMeHHe COOTHOCUTb CBOM JIEHCTBHS C IUIAHUPYEMBIMHU pE3YJIbTaTaMH, OCYILIECTBISATh
KOHTPOJIb CBOEH JIEATEILHOCTH B IIpoliecce JOCTHXKEHUS pe3ynbTaTa, ONpeleNisiTh CocoObl IeHCTBUIN B



paMKax MpeAyOKEHHBIX YCIOBUN M TpeOOBAaHUM, KOPPEKTHUPOBATh CBOM JCHUCTBUS B COOTBETCTBUHU C
W3MEHSIOLICICS CUTYallue;

4) ymeHHe OIICHUBATh NMPABUIILHOCTD BBITIOJIHEHHS yu4eOHOM 3a/1a4un, COOCTBEHHBIE BO3MOKHOCTH
€€ peLICHMUS;

5) BiazeHuE OCHOBAMM CaMOKOHTPOJISl, CAMOOLEHKHU, NMPUHATHS PEIICHUH M OCYILECTBICHUS
OCO3HAHHOTO BBIOOpA B y4EOHOU U MO3HABATEIBLHOU JIEATEITLHOCTH;

6) YyMEHHE ONpeneNsITh TOHSITHSA, CO3/aBaTh OOOOINEHHUs, YCTaHABIMBAThH AaHAJOTHH,
KJIaccu(UIMpOBaTh, CaMOCTOSITEIBHO BBIOMPATh OCHOBAHWS W KPUTEPHH [UIA  KIAcCH(UKALUH,
YCTaHABJIMBATh NPUYMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH JIOTUUECKOE PAaCCYKJICHHUE, YMO3aKIIOUEHUE
(MHIYKTUBHOE, IEAYKTUBHOE U 10 aHAJIOTUH) U JIEJIaTh BbIBOIBI;

7) yMeHHUE co3AaBaTh, IPUMEHATH M IPE0OPa30BhIBATH 3HAKK U CUMBOJIBI, MOJICTH M CXEMBI JUIS
pelieHrs yueOHbIX U T03HABATENbHbIX 3a/1a4;

8) CMBICIIOBOE UTCHHUE;

9) ymMeHue opraHu30BbIBaTh yueOHOE COTPYIHUYECTBO U COBMECTHYIO JAESITEIbHOCTD C YUUTEIEM
U CBEpPCTHUKaMHM; paboTaTh MHAMBHUAYaJbHO M B TpYIIE: HaXOAWTh oOlIee pelleHue W paspeuiaThb
KOH(JIMKTHI HA OCHOBE COTJIACOBaHMS MO3UIMH U yueTa UHTEPecoB; (GOPMYINPOBaTh, ApryMEHTHPOBAThH
1 OTCTauBaTh CBOE MHEHUE;

10) yMeHHe OCO3HAaHHO MHCIOJb30BaTh pPEUYEBBIE CpPEACTBA B COOTBETCTBUM C 3ajaueit
KOMMYHHMKAIUH IS BBIPQKEHHSI CBOMX YYBCTB, MBICIIEH U MOTPEOHOCTEH; MIIaHUPOBAHUS U PETYISLIUU
CBOEH JEATENBHOCTH; BJIAJICHAE YCTHOW U MHCBMEHHOW PEYbl0, MOHOJIOTHYECKOW KOHTEKCTHOM peYblo;

11) dopmupoBanue W  pa3BUTHE  KOMIIETEHTHOCTM B  OO0JIaCTH  HCHOJIb30BaHUS
MH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX TexHoyoTHi (nanee MKT- koMmmnerenmnmm);

12) ¢opmupoBaHue ¥ pa3BUTHUE DSKOJOTHYECKOI'O MBINIJICHUS, YMEHUE NPUMEHATh €ro B
MMO3HABATEIPHOW, KOMMYHUKATHBHOMW, COIMAIBHOW TMPAKTHKE W MPOPECCHOHAIBHOW OPHEHTAINH.

IIpenmeTHble pe3yJabTaThl U3YUCHUS] XUMUH JIOJKHBI OTPaXaTh:
1) ¢dopmupoBaHre mEpPBOHAYAIBHBIX CHUCTEMAaTH3UPOBAHHBIX TMPEICTABICHUNH O  BELIECTBaX,
MPEBPALIEHUAX U TPAKTHUECKOM IIPUMEHEHUH; OBJIaJICHUE TIOHATUHHBIM alnapaToM U CUMBOJIMYECKUM
S3BIKOM XHMHH;
2) oco3HaHWEe OOBEKTHUBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HAyKH KakK OO0JacTH COBPEMEHHOTO
€CTECTBO3HAHUSI, XUMUYECKIX MPEBPAIICHUI HEOPraHUYECKUX M OPraHMYECKHUX BELIECTB KaK OCHOBBI
MHOTHUX SIBJICHUH KUBON U HEXUBOU MPHUPO/IbI; YIIIYOJIEeHUE MPEICTABICHUNH O MaTepPUATbHOM €IMHCTBE
MUpa;
3) oBiageHHEe OCHOBAMHM XMMHUYECKOW TI'PaMOTHOCTH: CIOCOOHOCTBIO AaHAIU3UPOBATH U OOBEKTHUBHO
OIICHUBATh >KW3HEHHBIE CHUTYallMH, CBSI3aHHBIE C XHMHEH, HaBbIKaMH O€30MacHOr0 OOpalleHHs C
BEIIIECTBAMH, HCIOJb3YEeMbIMU B IOBCEAHEBHOW >KM3HH; YMEHHEM AaHAJIU3UpPOBaTh U ILJIAHUPOBATH
HKOJIOTHYECKH O€30TMacHOe TMOBEACHHWE B IMENSIX COXPaHEHHUs 3JI0pPOBbS U OKPYKAIOIIEH Cpelibl;
4) ¢dopMupoBaHHEe yMEHUU YCTaHABIMBATh CBSI3UM MEXIY pealbHO HAOIIOJAeMbIMU XUMUYECKUMU
SBJICHUSMHU U TPOLIECCAMU, MPOUCXOAAIIMMU B MHUKPOMHpE, OOBSCHATH MPUYUHBI MHOTOO0Opa3us
BEIIECTB, 3aBHUCHUMOCTh HMX CBOWCTB OT COCTaBa MU CTPOCHHMS, a TaKXKe 3aBUCHUMOCTb MPUMEHEHHS
BEIIECTB OT UX CBOMCTB;
5) nproOpeTeHue OMbITa UCMOJIB30BAHUS PA3IMUHBIX METOJIOB M3YUYCHHs BEIIECTB: HAOMIONCHUS 32 UX
MIPEBPALLEHUSAMU TIPU TPOBEIACHUM HECIOXHBIX XMMHMUYECKHX DKCIIEPUMEHTOB C HCIOJIb30BAHUEM
1a00paTOPHOTO 000PYAOBAHUS U IPUOOPOB;
6) ¢dopmupoBaHHE MpPEACTABICHUA O 3HAYCHMHM XHMHUYECKOM HAyKd B pELICHHH COBPEMEHHBIX
HKOJIOTHYECKUX MPOOJIEM, B TOM YHCJIE B IPEJOTBPAILIEHUN TEXHOT€HHBIX U SKOJIOTHYECKUX KaTacTpod.

Ne remer | IIpeamMeTHbIe pe3y/bTaThl 0CBOEHHUS YueOHOro npeamera | Konnyecrt | kiacchl
BO JIET Ha
OCBOEHHE

BbINyCKHUK HAYYUTCSH

1 XapaKTepnsoBaTL OCHOBHBIC MCTOJbI ITIO3HAHUS: 1 8
Ha6J'IIO,I[eHI/Ie, HU3MCPCHUC, OTTMCAHUC, SKCTICPUMCHT




1 OnwuceIBaTh CBOMCTBA TBEPABIX, JKUIKUX, Ta3000pa3HbBIX 2 8-9
BELLECTB, BbLIEIISAS UX CYIIECTBEHHBIE IPU3HAKU

1 PackpsIBaTh CMBICII OCHOBHBIX XUMHUYECKUX ITOHATHM: 2 8-9
«aToM», «MOJIEKYJIa», «XUMUYECKHUI 3JIEMEHT», «IIPOCTOE
BEILECTBOY, «CIOXKHOE BELIECTBOY», «BAJIEHTHOCTbHY,
«XUMHUYECKAs peaKlus», UCIOJIb3Yysl 3HAKOBYIO CUCTEMY
XUMHAH

1 PackpsIBaTh CMBICIT 3aKOHOB COXPaHEHHsI MacChl BEILIECTB, 1 8
IIOCTOSIHCTBA COCTaBa, aTOMHO — MOJIEKYJISIPHOW Teopuun

1 Paznnuars xumuueckue U Gpuznyeckue IBJICHUS 1 8

1 Ha3piBaTh XMMUYECKUE AIEMEHTHI 1 8

1 OrnpenenaTh cOCTaB BEMIECTBA MO UX Ghopmynam 2 8-9

1 OrnpenenaTh BAJICHTHOCTh aTOMa JIEMEHTa B COCTMHEHUSIX 2 8-9

1 OnpenensaTs TUIT XMMHUYECKUX peakiui 2 8-9

1 OnpenensTs NPU3HAKY U YCIOBUS MPOTEKAHUSI XUMUYECKUX | 2 8-9
peakuui

1 CocTaBisaTh GopMysbl OMHAPHBIX COEIMHEHHH 2 8-9

1 CocTaBiATh YpaBHEHUSI XMMUYECKUX PEAKIUI 2 8-9

1 Colmromats paBuia 6e30macHoON paboThl PU MPOBEACHUHN 2 8-9
HaOJIFOEHUH U OIILITOB

1 [Tonb3oBatbest 1a60PATOPHBIM 000PYIOBAHUEM U OCYAON 2 8-9

1 BbI4ncnsTh OTHOCUTENBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO 1 8
Macchl BEILIECTB, MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa IO
hopmyse coeTMHEeHHs

1 BpIuncisTh KOJIMUECTBA MIJIM MAcCy BEIECTBA IO 2 8-9
KOJIMYECTBY BEILIECTBA MJIM MAacCe PeareHTOB WM MPOIYKTOB
peakuuu

2 XapakTepru3oBaTh (U3MUYECKUE U XUMHUECKHE CBOMCTBA 1 8
MIPOCTHIX BEHIECTB: KMUCIOPOJa U BOAOPOIa

2 [TonygaTs, coOupaTh, pacno3HaBaTh U U3y4aTh XU MUUYCCKUE 1 8
CBOMCTBA KHCJIOPOJA U BOJAOPOAA

2 PackpeiBath cMbICH 3aKOHA ABOTaIpo 1 8

2 PackppIBaTh CMBICIT IOHATHH «TEMJIOBOM 3PPEKT peakiiuiiy, 1 8
«MOJISIPHBIN 00bEM»

2 BbIyucnsaTh N0 XMMHYECKUM ypaBHEHUSIM 00BEM OHOTO U3 2 8-9
MIPOJIYKTOB PEAKIIUU TI0 MACCE UCXOIHOTO BEIIECTBA

3 XapakTepu30BaTh XUMUYECKHUE CBONCTBA BOJIbI 1 8

3 PackpbIBaTh CMBICI MOHATHS «PACTBOPY, BHIUUCIATH 1 8
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C
onpeaeIEHHON MacCOBOM A0Jiel pacTBOPEHHOTO BEIIECTBA

4 HazpiBaTh coeTMHEHNS U3YyUEHHBIX KJIACCOB HEOPIaHUYECKUX | 2 8-9
BEIIECTB, COCTABIIATH UX (POPMYITBI, OTIPEIEIAThH
IIPUHAUIEKHOCTD BEIIECTB K ONPEACIEHHOMY KIaccy

4 XapakTepu3oBaTh GU3NUECKUE U XUMUYECKHE CBOWCTBA 2 8-9
OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEILECTB: OKCUIOB,
KHCJIOT, OCHOBaHMH, COJIeH

4 [IpoBOAUTH OMBITHL, MOATBEPKIAOIINE XUMUYECKUE 2 8-9
CBOJMCTBA M3Y4YEHHBIX KJIACCOB BEILIECTB

4 Pacnio3HaBath ONBITHBIM MTYTEM PAaCTBOPBI KUCIIOT U IIeN0oYel | 2 8-9
110 U3MEHEHHIO OKPAaCKH MHIAMKATOpa

4 XapakTepu30BaTh B3aUMOCBSI3b MEXK]1y KIacCaMu 2 8-9




HEOPraHWYECKUX COCIMHEHUI

5 PackpsiBats cmbici Ilepuonnueckoro 3akona . 1. 8
MeneneeBa

5 OOBACHATH (PU3HYECKHIA CMBICI MOPSAAKOBOTO HOMEPA, 8
HOMEPOB I'PYIIIBI U [Iepuoia B iepuoandeckon cucreme /. 1
MeneneeBa

5 OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHUS aTOMOB, 8
CBOJCTB 3JIEMEHTOB B IIpejieaxX MaJbIX IEPHOJIOB U TJIaBHBIX
NOATPYII

5 XapakTepu3oBaTh XUMHYECKHUE 3JIEMEHTHI (TIepBhIX 20) Ha 8
OCHOBE X Ios1okeHus B [leproauueckoit cucreme
anemenToB JI. 1. MenpeneeBa u CTpoeHUs UX aTOMOB

5 CocTaBiiTh CXeMbI CTPOEHHS aTOMOB NEpPBbIX 20 371EMEHTOB 8-9
[Teproanuecko CUCTEMBI

6 PackppIBaTh CMBICI MOHATHH: «XUMUYECKas! CBSI3bY, 8-9
«QIEKTPOOTPULIATEIIBHOCTDY, «CTENIEHb OKHCIECHUS

6 XapakTepu30BaTh 3aBUCUMOCTh 3aBUCUMOCTD (PU3UYECKUX 8-9
CBOWCTB BEIIECTB OT THUIA KPUCTAJUINYECKON PEIIETKU

6 N300paxkaTh 3€KTPOHHO —MOHHBIE ()OPMYJIBI BEILIECTB, 8-9
00pa30BaHHBIX XMMHYECKUMHU CBSI35IMU pa3HOTO BUJa

6 Onpenensars cTeNeHb OKUCICHUS aTOMa 3JIEMEHTA B 8-9
XMUMHUYECKOM COEMHEHHUU

7 PackpbIBaTh CMBICT OHATUIA «UOHY», «KATHOH», KAHHOHY, 9
«QIEKTPOJIUTBI», «HETEKTPOJUTBL), «IIEKTPOTUTHYECKAS
JUCCOLMALIUA», «OKUCIUTENbY, «BOCCTAHOBUTEINDY,
«OKHCIICHHE), «BOCCTAHOBJICHHEN.

7 PackpsIBaTh CMBICIT TEOPUU ANEKTPOITUTUUECKON 9
JUCCOLMAIIMH, CYITHOCTh IIPOLIECCa TUCCOUAIMN U PEAKIIUI
HMOHHOT0 0OMeHa

7 Pacno3HaBath ONBITHBIM ITYTEM PACTBOPHI COJIEH IO 9
HaJIMYUIO B HUX XJIOPHJ-, CYylIb(ar-, KapOOHAT- HIOHOB U HOHA
aMMOHUS

7 OrnpenensaTb OKUCINUTENb U BOCCTAHOBUTEb 9

8 HasbiBath (hakTopbl, BIUAIONIME HA CKOPOCTh XMMUYECKOI 9
peakuumn

8 KnaccugpunupoBaTb XMMHUYECKHE PEAKLIUH 110 PA3TMYHBIM 9
MpU3HAKaM

9 XapakTepu3oBaTh B3aUMOCBSI3b MEX]y COCTABOM, CTPOEHUEM 9
Y CBOWCTBAMH HEMETAJIOB

9 IIpoBOIUTH OIBITHI 11O MOJYYEHUIO U U3YYEHHIO XUMHUYECKUX 9
CBOJCTB HEMETAJJIOB

9 Pacrnio3HaBaTh ONBITHBIM MYTEM ra3000pa3HbIE BELECTBA: 9
YTJIIEKUCIIBIN Ta3 U aMMHUAK

10 XapakTepu30oBaTh B3aUMOCBSI3b MEX]y COCTABOM, CTPOEHUEM 9
U CBOMCTBAMM METAJJIOB

10 [IpoBOIUTE OMBITHI, MOATBEPKAAIOIINE XUMUYECKUE 9
CBOMCTBa METAJIOB

BpIyCKHHK MOJIY4YUT BO3MOKHOCTh HAYYMThCS:

1-10 Hcnonb3oBath NpuoOpeTEéHHbIE 3HAHUS 1151 0OBACHEHUS 8-9
OTJENBHBIX (PAKTOB M MPUPOTHBIX SBICHUN

5,6,9,10 | IIporHo3upoBaTh XUMHUUYECKHE CBOMCTBA BEIIECTB HA OCHOBE 9




X COCTaBa U CTPOCHUSA

4,9, 10 | OueHuBarh BIUSIHUE XUMUUECKOTO 3arps3HEHUS 2 8-9
OKpYXalolllel cpeibl U OpraHu3Ma 4esioBeKa
2-4,7-10 | cnonib30BaTh MPHOOPETEHHBIE 3HAHUS IS SKOJIOTHUECKU
TPaMOTHOTO MOBEJICHUS B OKPY>KAIOIIEH cpefie
1,2,3,4, | Mcnonb3oBaTh NpUOOPETEHHBIC KIIFOUEBBIE KOMIIETCHIIMHT 2 8-9
7, IIPY BBIIIOJIHEHUH ITPOEKTOB 110 U3yYEHUIO CBOMCTB,
8,9,10 CIIOCOOOB TOJTy4EHUS U PACIIO3HABAHUS BEIICCTB
1,2,3,4, | OOBEKTUBHO OLICHHBATh HH(OPMAIIUIO O BEIIECTBAX U 2 8-9
6, XUMHUYECKUX MPOIIECCaX, KPUTUUECKU OTHOCHUTCS K
8,9,10 TICEeBJIOHAYYHOU MH(OpPMaIMU, HeJOOPOCOBECTHOM pEKIaMe
5,6 Oco3HaBaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM 110 XUMUH I | 2 8-9
MPAKTUYECKOM JIeATETLHOCTH YeIOBEKa
1-10 Co3zniaBaTh MOJIENH U CXEMBI ISl peLIeHUs YUeOHBIX U 2 8-9
MO3HABATENBHBIX 33124
TemaTu4eckoe MIIAHMPOBAHUE
Nori/mt HaszBanue temsl, pazaena Kos-Bo | Ilp.p. K.p.
4acoB
8kuace
1. BBenenue 4ygaca
2. | ATOMBI XMMHUYECKUX JIEMEHTOB 9uacoB 1
3. [IpocTeie BemecTBa 64acoB 1
4. CoennHeHUsI XUMUYECKIX DJIEMEHTOB 144yacoB 1
5. N3MeHenus, mporucxoasuime ¢ BemecTBaMu 12 1
4acoB
6. [Tpaxktuxym Nol 3 yaca 3
7. | PactBopenue. PactBoprl. CBOMCTBA pacTBOPOB 3JIEKTPOJIUTOB 18 1
4acoB
8. | IIpaktukym No2 1 gac 1
9. | Pe3epB (Ha NPOEKTHYIO AEATEIHLHOCTD) 3 gaca
70 4gaca | 5 yacoB
Hroro: 4acoB
9kJ1ace
1. Beenenue. OOmias XapaKTepHUCTHKAa XUMHUYECKHUX dJIEeMEHTOB M | 10dacoB 1
xuMuueckux peakiui. [ICX0.
2. Mertanbl 14 1
4acoB
3. | Ilpaktuxym Nel 2 yaca 2
4. Hemerannsl 25 1
4acoB
5. | Ilpaktuxym Ne2 3uaca 3
6. | O6o0meHne 3HAaHMM NO XUMHM 3a KypC OCHOBHOHM IIKOJIBI. 10 1
[Toaroroska 4acoB
K rocyapcTBeHHOM nutoroBoii arrectarmu (I'MA)
7. | Pe3epBHOE BpeMs (Ha MPOEKTHYIO AEATEIBHOCTh — 34) 6 yacos
70 SyacoB | 4 yaca




\ Hroro: 4acoB

2. COAEP) XAHUE IMTPOI'PAMMBI

Pazoen 1. Ocnoenvie nonamusn xumuu (ypoeeHs AmoMHO-MONEKYIAPHBIX RPEOCHAB/1eHUIL)
[Ipenmer xumuu. MeToabl TO3HAHUS B XHMHH: HAOIIOJCHHE, SKCIICPUMEHT, H3MEpCHHE.
Hcrounuku xumuyeckoi nHGopmauu: XuMmudeckas Jureparypa, MHTepHer.

Uucteie BemectBa U cmecu. Ouuctka BemiecTB. [IpocTeie U cioXHbIE BemiecTBa. MeTauibl U
HEMETaJUIbl. XUMHYECKUU DJIEMEHT, aToM, MOJIeKYyJda. 3HAaKM XHMHYECKHX DJIEMEHTOB.
Xumunueckass ¢opmyina. BamentHocTh xumuueckux 3nemeHTOB. CocraBieHue Gopmyin
OMHApHBIX COCJAMHEHHN MO BAJEHTHOCTH aTOMOB XUMUYECKHMX JJIEMEHTOB U OIpe/elieHue
BAJICHTHOCTH aTOMOB XUMHUYECKHUX AJIEMEHTOB MO (hopMyaaM OMHAPHBIX COCTUHECHHIA.
OtHocuTenbHasi atroMHass Macca. OTHOCHTENbHas MOJEKylspHas Macca. MaccoBas A0
XUMHYECKOTO 3JIEMEHTA B CI0KHOM BeniecTse. KomnuectBo BemecTBa. Mosib. MonsipHas Macca
1 MOJIIpHBIN 00BEM.

dusndeckue SBICHUS U XUMUYECKUe peakiuu. [[pu3Haku M yCIOBUS MPOTEKAHUS XUMUUYECKUX
peaknuii. 3aKOH COXPAaHEHHS MAacCChl BEIIECTB MPU XUMHYECKHUX PEaAKIUIX. XUMUYECKUE
ypaBHeHUsA. KoahduimuenTsr B ypaBHEHHSIX XUMHUYECKUX PEAKIIUN KaK OTHOIICHHS KOJUYECTB
BEIIIECTB, BCTYMAIOIINX W OOPa3yONIMXCS B pe3yibTaTe XUMUYECKOW peakiuu. [Ipocteitmme
pacyeTsl 1Mo ypaBHEHUSIM XUMHYECKUX PEAKIIHMA.

OcHOBHBIE KJTacChl HEOpPraHWYECKUX coeauHeHui. HoMeHkmaTypa HEOpraHMYeCKHX BEIeCTB.
Kucnopon. Bosayx. I'openune. Okcuabl. Okcuapl METAIOB W HeMeTtawioB. Bomopoxa. Bopa.
Ounctka BoAbl. Adpaius BoJbl. B3anmoaeicTBre BOJbI ¢ OKCUJIAMH METAJLUIOB M HEMETAJUIOB.
Kucnotsl, knmaccugukanus U CBOMCTBA: B3aUMOJACHUCTBHUE C METaUIaMH, OKCHJIaMU METaJJIOB.
OcHoBanus, kiaccuukamus W CBOMCTBA: B3aMMOJICHCTBHE C OKCHIAMU HEMETAJUIOB,
kuciotaMu. AmdoTtepHocTb. KuciaotHo-ocHoBHble wuHAMKATOpbl. Comu. CpemHue coju.
B3anmopeiictBue cosied ¢ MeTajlaMHu, KUCIOTaMH, mienodamu. CBs3b MEXI1y OCHOBHBIMHU
KJIACCaMH HEOPraHUYECKUX COEIUHEHUN.

[lepBoHauanbHble MPEACTABICHUS O €CTECTBEHHBIX CceMeicTBax (Tpymmax) XUMHUYECKHUX
3JIEMEHTOB: LIEJIOYHbIE METAIUIbI, FAJIOI€HBI.

Pazoen 2. Ilepuoduueckuii 3aKkOH u RNepUOOUYECKAs CUCHEMA XUMUUECKUX ITNEMEHMO8
/. U.Menoeneesa. Cmpoenue seuiecmea.

[lepmognueckuit  3axkoH.  McTopuss ~ OTKpBITHS ~ NEPUOJUYECKOrO 3aKOHA.  3HAYEHUE
MEPUOANYECKOTr0 3aKOHA U1 pa3BUTHUS HAYKH.

[leproguueckasi cucTtemMa Kak €CTeCTBEHHOHAy4Hasl KiIacCH(PHKAIUS XUMHUYECKHX SJIEMEHTOB.
Tabnuunas ¢dopma mpencTaBieHHus] KiacCUPUKAUKU XUMUYECKUX 3leMeHTOB. CTpykTypa
tabnuuel «llepuoanueckas cucrema xumudeckux 3nemeHToB Jl. 1. MenneneeBa». ®usnueckuit
CMBICTT TIOPSZIKOBOTO (aTOMHOT'O) HOMEpa, HoMepa Meproja U HoMepa rpymmbl (A7 SJIEMEHTOB
A-rpymm).

CrpoeHue artoma: sIpO W OJEKTpOHHAss o00ojouka. CocTaB aTOMHBIX SAep: MPOTOHBI U
HeWTpoHbl. M30TOmBL. 3apsa aTroMHOTO fJpa, MAacCOBOE YHCIO M OTHOCUTEIbHAs aTOMHAas
Macca. JNeKTpoHHass 000J04YKa aroMa. OJEKTPOHHBIE CJIOM AaTOMOB DJEMEHTOB MallbIX
MEepUOOB.

XUMHUYECKasi CBS3b. DJIEKTPOOTPHULATENIBHOCTh aTOMOB. KoBasnieHTHasi HENoJisipHas ¥ MOJIApHas
cBs3b. loHHAas cBA3b. BaleHTHOCTH, CTENIEHb OKUCIICHHUS], 3apsi/i HOHA.

Pazoen 3. Muozooo6pazue xumuueckux peaxyuil.

Knaccudukanuss XMMHUYECKUX pPEaKIUil: peakluuud COCIUHEHHs, PA3JI0KEHUS, 3aMEIICHHUS,
oOMeHa, DJK30TEepPMHYECKHE, DHAOTEPMHUYECKHE, OKUCIUTEIBbHO  -BOCCTAHOBUTEIBHEIE,
HeoOpaTUMbIe,00paTHUMBIE.

CkopocTh XMMUYECKUX peakiuil. @akTopbl, BIUSIONIME HA CKOPOCTh XUMHUECKUX PEAKLIUM.



PacTBopbl. DileKTposauTHUECKas AMCCOLMALUSA. DJIEKTPOJIUTHl M HEAIEKTPOJauThl. KaTHOHBI u
aHUOHBI. Jlucconmanus CoJied, KUCJIOT U OCHOBAHUU B BOJHBIX pacTBOpax. Peakuuum HOHHOTO
oOMeHa B pacTBOpax IEKTPOIUTOB.

Pazoen 4. Muozooopaszue eeuyecme.

EcrecTBeHHBIE ceMmeiicTBa XMMHUYECKMX 3JEMEHTOB METAUIOB M HemerawioB. OOmas
XapaKTepUCTUKa HEMETAJUIOB Ha OCHOBE MX IIOJIO)KEHHUS B IEPUOJUYECKON CHCTEME.
3aKOHOMEPHOCTH W3MEHEHHs (PU3MUECKIMX M XMMHYECKHUX CBOMCTB HEMETANIOB — IIPOCTBIX
BEIIECTB, UX BOJOPOJHBIX COCIUHEHNUN, BBICIINX OKCHJIOB M KUCJIOPOJCOJAEPKAIIMX KUCIOT Ha
IIPUMEPE AIIEMEHTOB BTOPOIO U TPETHETO EPUOIOB.

OOmiasi xapakTepuCTHKa METAZIOB Ha OCHOBE MX IIOJIOXKEHHS B NEPUOAMYECKON CHCTEME.
3aKOHOMEPHOCTU HU3MEHEHUsl (U3NYECKUX M XUMHUYECKHX CBOICTB METAIJIOB — IPOCTHIX
BEIIECTB, UX OKCHUJIOB U THIPOKCUIOB Ha MPUMEPE AIEMEHTOB BTOPOIO U TPETHEro MEPHOJIOB.
AmpoTepHble coequHeHus amoMuHMs. OOmas XapaKTepUCTHKa »Keje3a, €ro OKCHAOB U
TUAPOKCHUIOB.

Pazoen 5. Jxkcnepumenmanvnan xumus

JleMOHCTpPAallMOHHBIN U J1a0opaTopHbI dkcniepuMeHT. 1. [Ipumeps! pusnueckux siBneHun. 2.
[Iprmepbl XUMUYECKUX PEaKIMH ¢ SPKO BBIPAKEHHBIMHM M3y4aeMbIMH Npu3HakaMmu. 3. Peakuuun
COEJIMHEHUS,PAa3NIOKEHNs, 3aMeleHusi, oomMeHa. 4. Peakuuu, WITIOCTpUPYIOLIUME CBONCTBA U
B3aMMOCBSI3U OCHOBHBIX KJIACCOB HEOPraHMUYECKUX COEAMHEHMH. 5. OMBITHI, WILTIOCTPUPYIOLIUE
3aKOHOMEPHOCTH  U3MEHEHHUS  CBOMCTB  INIEMIOYHBIX  METaNIOB U  TaJOTeHOB. 6.
OnbIThI, WJUTFOCTPUPYIOIIME  3aKOHOMEPHOCTH  W3MEHEHHUsI  CBOMCTB  THAPOKCHUAOB U
KHUCTIOPOICOAEPKAIMX KHUCIOT 3JIEMEHTOB OJHOTO mnepuoja. 7. [lpumepsl OKuCIUTETBHO-
BOCCTAaHOBHTEJIBHBIX peakInil. 8. DaKkTOpPsl, BIUSAIOIIAE HA CKOPOCTh XUMHUYECKUX PEAKIIUN.
9.1TpuMmepbl 5HAO- U HK30Tepmuyeckux peakuid. 10. CpaBHEHHE AIEKTPONPOBOAHOCTH
pPacTBOPOB DJIEKTPOJIUTOB W HEAIEKTpoiauToB. 11. Peaknum wmonHoro ooOmena. 12. OmbIThI,
WUTIOCTpUPYIOIIKE (PU3NUecKue U XMMHUYECKHEe CBOMCTBA M3y4aeMbIX BELIECTB.

IIpakTuyeckne padorel 8 kiace 1. IlpaBuna TexHuku Oe€30mMacHOCTH TpH paboTe B
XUMUYeCcKOM KkaOuHere. Ilpuembl oOpamenuss ¢ gabopaTOpHBIM  O00OpPYIOBaHHEM U
HarpeBaTelbHBIMU TIpuOOpamu. 2. [IpurotoBieHne pacTBOpa caxapa W pacyeT €ro MacCOBOM
JIOJIA B pacTBOpE

4. YciioBus TeUEHUSI XUMUYECKUX PEAKIUN MEXy PACTBOPAMM JEKTPOJIMTOB JI0 KOHIIA.

5. Pemienune skcrniepruMeHTANIBHBIX 3aa4.

IIpakTuyeckue padorbL9 kiaace 1. OcymniecTBiIeHUE NEMOYKH XMMUYECKUX TMpEBpallleHui. 2.
[lonyyenue u CBOICTBAa COEIMHEHMM METAJUIOB. 3. PelleHune sKCnepUMEHTaJIbHBIX 33Ja4 Ha
pacno3HaBaHUE U NOJIyYEHHUE COEIMHEHUI METasuloB. . Penenue skcnepuMeHTaIbHbIX 3a/1a4 10
teme «Iloarpynna kucnopona». 5. [lonyuenue, cobupanue u pacro3HaBaHUE ra30B.

Pacyernble 3agaum. 1.BbluncieHne OTHOCHUTENBHOM MOJIEKYISIPHOM M MOJIAPHOM MAacchl
BEI[ECTBA 0 €ro XUMH4Yeckoil ¢opmyne. 2. Pacuer MaccoBO#l A0JIM XMUMHUYECKOTO AIIEMEHTA B
coequHeHUH. 3. PacueT MaccoBOil 107K pacTBOPEHHOTO BellecTBa B pacTBope. 4. Briuncienus
10 XMMUYECKUM YPaBHEHHUSIM MAaCChl WJIM KOJIMYECTBA BEILIECTBA OJIHOTO U3 YYACTBYIOIIMX WUIIU
MOJIYYarOUIUXCsl B PEaKUHMH COEJMHEHMHA [0 HW3BECTHOM Macce WM KOJIMYECTBY BEIIECTBA
JIPYroro COeIMHEHUsI.

8 knacc

BBenenne

[Ipenmer xumMuu. MeToabpl MO3HAHUS B XUMHH: HaOJIO/EHUE, SKCIEPUMEHT, MOJICIIMPOBAHHE.
VcTOyHMKM XUMHUYECKON uWHpOpMaluu, ee IMOoJydYeHUe, aHaJIu3 M MpPEeJCTaBICHHE €ro
pe3ynbraroB. [IoHATHE O XMMHUYECKOM 3JeMEHTe U (opMax €ro CyIECTBOBAHHUS: CBOOOIHBIX
aToOMax, IMPOCTBIX M CJOXHBIX BemecTBax. IIpeBpamenus BemecTB. OTiMuMe XMUMHUYECKUX
peakuuii oT puznyeckux sBIeHUNA. Poiib XuMUM B KU3HHU 4eToBeKa. XeMOPUIHs U XeMO(pOoOHs.
KpaTtkue cBeneHuss M3 HMCTOpPUM BO3HUKHOBEHMS M Pa3BUTUSA XUMHH. PoOJIb OTEUeCTBEHHBIX
YUYEHBIX B CTAHOBJICHMH XUMHUYECKOil Hayku — paboTsl M. B. JlomonocoBa, A.M. byrneposa, .
N. MenneneeBa. XuMuueckass CHMBOJIMKA. 3HAKW XMMHUYECKUX DJIEMEHTOB U IPOMCXOXKIECHUE UX



Ha3zBaHuil. Xumuueckue (opmynsl. Muaekcsl u kod¢p¢uimentsl. OTHOCUTEIbHBIE aTOMHAS H
MOJIEKyJIsIpHas Macchl. lIpoBeneHne pacdeToB MacCOBOWM JOJIM XMMHMYECKOIO DJIEMEHTa B
BellecTBE Ha OCHOBE ero ¢opmyisl. [lepuoanyeckas cucrema XMMHUYECKHX 3neMeHToB [, WM.
MenneneeBa, ee CTpyKTypa: Maible U OOJIbIIME [EPUOJbI, TIPYHIbl M MOATPYMIHI.
[lepuoanyeckas cucreMa Kak CIIPaBOYHOE MMOCOOME ISl MOJyYeHHS CBEIACHUN O XUMHUYECKUX
JJIEMEHTaXx.

Jdemoncrpanumn. 1. Monenu (mapoctepxHeBsle U CTroapra—Dbpurieda) pa3inuyHbIX TPOCTHIX U
CJIOKHBIX BEILIECTB.

2. Konnekuus CTEKISIHHON XUMU4ecKoi nocynpl. 3. Komtekuus maTepuanoB U U3EIUN U3 HUX
Ha OCHOBe almoMuHMs. 4. B3aumoneiicTBue Mpamopa ¢ KMCIOTOM M MOMYTHEHHE M3BECTKOBOM
BO/IBL.

Tema 1. ATOMBI XUMHYECKHX 3JI€MEHTOB

ATOMBI Kak (opMa CyIIECTBOBAHUS XUMHUYECKUX 31€MEHTOB. OCHOBHbBIE CBE/IEHUS O CTPOCHUU
aToMoB. Jloka3aTenbCcTBa CIOXHOCTU cTpoeHus aToMoB. OmbiTel Pesepdopaa. Ilnaneraphas
MO/IENIb CTPOEHUS aToMa.

CocTaB aTOMHBIX siiep: MPOTOHBI, HEUTpPOHBl. OTHOCUTENbHAs aToMHas Macca. B3auMmocBs3b
MIOHATUH «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAsI MaCcCay.

W3menenue ynciia NpoTOHOB B sifjpe aToMa — 00pa30BaHKE HOBBIX XUMUYECKUX AJIEMEHTOB.
WN3menenne uymcia HEHTPOHOB B sAape aroma — oOpa3oBaHue H30TONOB. CoBpeMEHHOE
OIIpENIETICHUE MTOHATUS «XUMHUYECKHH 3IeMEeHT». M30TOIbl KaKk pa3HOBHIHOCTH aTOMOB OJIHOTO
XUMHUYECKOTO JIEMEHTA.

OnexTpoHbl. CTpoeHHE »>JIEKTPOHHBIX YPOBHEH aTOMOB XHMHMYECKUX 3JEMEHTOB MallbIX
nepuoaoB. [loHATHE 0 3aBEpIIEHHOM 2JIEKTPOHHOM YPOBHE.

[Tepuonnueckas cucrema xumuueckux snemeHToB [[. M. MeHnneneeBa U CTpoeHUE aTOMOB —
(buznyecKkuit CMBICI MOPSAKOBOIO HOMEpA dJIEMEHTa, HoMepa IPYIIIbI, HOMepa epruoia.
N3meHeHne uncna SJEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE aroMa XUMHUYECKOTO
3JIeMeHTa — 00pa30BaHUE MOJIOKUTENbHBIX U OTPULIATENbHBIX MOHOB. MOHBL, 00pa3oBaHHBIE
aTOMaMHu METaJUIOB M HeMeTauioB. [IprumHbBl M3MEHEHHS] METAUIMYECKNX U HEMETAJNINYECKUX
CBOWCTB B mepuodax W rpynnax. OOpa3zoBanue OmHapHBIX coeauHeHUi. [loHsTHE 00 MOHHOMN
cBs3u. Cxembl 00pa30BaHusl HOHHOI CBSI3U.

BsaumoneiicTBue aToMOB 3J1IeMEHTOB-HEMETANIOB MEXKIY c000i — 00pa3oBaHUE JBYXaTOMHBIX
MOJIEKYJI MPOCTBIX BemiecTB. KoBajeHTHas HENOJIsApHAs XUMHUYECKas CBsA3b. JJIEKTPOHHBIE U
CTPYKTYpHBIE QopMmysbl. B3aumonelicTBre aTOMOB HEMETAIJIOB MEX]y co00ii — oOpa3oBaHUe
OMHAPHBIX COEAMHEHUN HEMETaNIOB. DJIEKTPOOTPUIIATeIbHOCTh. KoBanieHTHas MosipHast CBS3b.
[ToHsiTHE O BaJIGHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BbIBAaTh KOBAJICHTHBIE XUMUUYECKUE CBSI3H.
CocraBnenue popmyn OMHAPHBIX COENMHEHUHN MO BalleHTHOCTU. Haxosk/ieHue BaJIeHTHOCTH IO
dbopmyne OMHAPHOTO COCAMHEHUSL.

BsaumoneiicTBue aTOMOB METAIIIOB MEXKIY CO00M — 00pa30BaHHe METAIITUYECKIX KPUCTAIIIOB.
[ToHsTHE O METAIIINYECKOU CBA3H.

JdemoncTpanuu. Mojenu aroMOB XMMHMYECKMX 3j1eMeHTOB. llepuoauueckass cucrema
xumuueckux snemeHtoB /. M. MenneneeBa (pasnuunbie (opmbl). M3roroBienue mojenei
MOJIEKyJd OHMHapHBIX coeauHeHuil. M3rotoBneHune MojenH, WUIIOCTPUPYIOLIeH CBoicTBa
METAJUTMYECKOU CBSI3H.

IIpakTnyeckne padorbl 1. IlpaBuna TexHuku Oe30macHOCTH TpU pabOTe B XUMHYECKOM
kabunete. [Ipuembl oOpaimieHuss ¢ J1abOpaTOpHBIM OOOpPYIOBAaHHEM M HarpeBaTeIbHBIMU
npubopamu.

KountpoabHnas padora 1 no teme: « ATOMBI XUMUYECKUX 3JIEMEHTOB)

Tema 2 IIpocThlie BemecTBa

[Tonoxenne MeTayioB U HeMeTauioB B [lepuoanueckoil cucteMe XUMUYECKUX DJIEMEHTOB

1. U.MenneneeBa. Baxxnelimme npocThie BEECTBA — METaJUIbI (3Kee30, alllOMUHUMN, KaJIbIUi,
MarHui, HaTpui, kamuif). OOmue Qusnueckue cBOicTBa MerayuioB. BakHelme mnpocTsie



BEIIECTBA-HEMETAIUTbI, 00Opa30BaHHBIC aTOMaMH KUCIOPOJa, BOJOPOIa, a30Ta, cephl, docdopa,
yriaepoaa. MoJieKyJibl POCTBIX BELECTB-HEMETAIIIOB — BOJOPO/1a, KUCIOPOAA,

a3oTa, rajoreHoB. OTHOCHTEIbHAs MOJEKyJIsipHas macca. CrocOOHOCTh aTOMOB XMMHYECKHX
3JIEMEHTOB K O0Opa30BaHUIO HECKOJBKUX IMPOCTHIX BEIIECTB — AUIOTPONUS. AJUIOTPOTHBIC
MoaupuKauu Kucioponaa, (ocdopa, omoBa. Meramanueckue W HEMETATUYECKUE CBOMCTBA
MPOCTHIX BemecTB. OTHOCUTEIBHOCT 3TOI'O MOHSTHUS.

Uucno Asoragpo. KosmyectBo BemectBa. Monb. MonsipHass macca. MossipHblii  00beM
ra3o00pa3HbIX BemecTB. KpaTHble eqMHHIIBI H3MEPEHHS KOJMYECTBA BEIIECTBA — MIJUIUMOIb U
KUJIOMOJIb, MWUIMMOJISIPHAsET U KWIOMOJISIpPHAas MacChl BEIIECTBA, MWUIMMOJIIPHBIA U
KUJIOMOJISIPHBIN 00bEMbI Ia3000pa3HbIX BEIIECTB.

PacdeTsl ¢ HCIOIb30BaHIEM MOHATHI «KOJIMYECTBO BEUIECTBAY, «MOJIIPHASI MACCa», «MOJISIPHBINA
00BEM ra3oBy», «4UCiI0 ABOTaIpoO».

JemoncTpanun. O3HakOMIIEHHE C KOJUIEKIMed MeTamioB. (O3HAKOMJIEHHE C KOJUIEKIMEH
HEMETAJIOB.

KonTpouabHnas pa6ora 2 o teme: « [Ipoctbie BemecTBay

Tema 3. CoennHeHusi XMMHYECKUX IJIEMEHTOB

Crenenp okucieHus. CpaBHEHHE CTENEHU OKHCIEHUS M BajleHTHOCTH. OmpeseneHue CTeneHu
OKHUCJICHHS DJJIEMEHTOB B OuWHapHBIX coefauHeHusax. CocraBineHue ¢opmya OUHAPHBIX
COeqUHEHNH, 00Ul crtoco0 UX Ha3BaHUH.

bunapHbple coeAMHEHHS METAUIOB M HEMETAJUIOB: OKCHJbI, XJIOpPUAbI, CyIbGUAB U TP.
CocraBnenue ux popmyn. bunapHble coeMHEHUs] HEMETAJUIOB: OKCHUBI, JIETy4Ynue BOJOPOJIHbIE
COEIMHEHHUS, MX COCTaB W Ha3BaHud. [IpeacraBuTenu OKCHIOB: BOJA, YIJEKUCIBIA ras,
HeraimieHass u3BecTh. lIpeacTaBUTENnu JETyduX BOJOPOIHBIX COEAMHEHMN: XJIOPOBOJIOPOA U
aMMHUaK.

OcHoBaHus, UX COCTaB M Ha3BaHus. PacTBopumocTh ocHOBaHuMil B Boje. IIpencraBurenu
HIeJI0Ye: TUAPOKCUABI HATpuUs, Kanus U Kajbius. [lonartue o0 MHAMKATOpaX U KaueCTBEHHBIX
peaxiusx.

Kucnotsl, ux coctaB u Ha3Banusa. Knaccudukamus kucnot. [IpencraBurenu KUCIOT: cepHas,
cossiHas, a3oTHas. [loHsatne o mkame kuciotHocTH (mkama pH). M3meHnenue oxpacku
WHMKAaTOPOB.

Conu KaK MpOU3BOJHBIE KHCIOT U OCHOBaHMI, UX COCTaB M Ha3BaHUsA. PacTBOpUMOCTH coiieil B
Boje. [IpencraBurenu coneii: xjmopua HaTpus, kKapOoHat u docdart KanbIus.

Amop(dHbIe U KpUCTAIITNYECKHE BEIIeCTBA.

MexmoneKkyaspHble B3aUMOACHCTBYS. THITBI KPUCTAINTHYECKUX PEIIeTOK. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT THUIOB KPUCTAITHYECKUX PELIETOK.

Uuctele BemecTBa U cMecH. [IpuMepsl KUIKUX, TBEPABIX U razoo0pa3Hbix cMmeceil. CBoiicTBa
YHCTHIX BelecTB U cMmeceil. Mx coctaB. MaccoBas u oObemMHas J0JIM KOMIIOHEHTAa CMECH.
Pacuyersl, cBsi3aHHBIE C UCTIOJIB30BAHUEM TOHSATHUS «IOJISD».

JemoncTpanun. OOpa3ipl OKCHAOB, KUCIOT, OCHOBAHUN M colield. Moaenu KpHUCTallIn4ecKuX
pElIeTOK XJIopuaa HaTpHs, anmasa, okcuna yriepona (IV). KucnoTHo-1mienoynsie HHAUKATOPSI,
M3MEHEHHE UX OKPACKH B Pa3NUYHBIX CpelaxX. YHUBEPCAIbHBIM WHAMKATOP U MU3MEHEHHE €ro
OKpacku B pa3ianuHbIX cpenax. [lkama pH.

JlaGopatopHble omnbIThl. (O3HakoOMIIeHHME CO cBoiictBaMu ammuaka. Ompenenenue pH
pacTBOpOB KUCIOTHI, 1Ienouu U BoAbl. Ompenenenve pH JTUMOHHOrO M S6JOYHOTO COKOB Ha
cpese miuonoB. O3HaKOMIIEHHE ¢ KOJUIEKIHEeN cosed.O3HaKOMIIEHHE C KOJUIEKIIMEW BELIECTB C
pasHbIM THUIIOM KPHUCTANIMYECKOM pemeTrku. M3rotoBiaeHue Mojened KpUCTALIMUECKUX
pemerok. O3HaKOMJIEHHE C 00pa310M TOPHON TOPOIBI.

IIpakTuuyeckue padorbl 2. [IpuroroBiieHHe pacTBOpa caxapa M pacyeT ero MaccoBOW JIOJH B
pacTtBope

Tema 4. U3MeHeHNsl, IPOUCXOsIIIIAE C BelIeCTBAMH

[TonsiTue sIBIEHUI, CBA3aHHBIX C U3MEHEHUSMH, IPOUCXOIAIINMU C BEIIECTBOM.



SIBneHus1, CBA3aHHBIE C UBMEHEHUEM KPHUCTAJUIMYECKOTO CTPOCHHS BEIECTBA MPHU MOCTOSIHHOM
ero cocraBe, — (usnueckue sBicHUA. Duznueckue SBICHHUS B XAMUU: JUCTHIUISIIHS,
KpUCTAILIIN3aIMsl, BBHIMTAPUBAHUE M BO3TOHKA BEIIECTB, GUIBTPOBAHKUE U IICHTPU(YTHPOBAHHE.
SIBneHus1, CBA3aHHBIE C U3MEHEHUEM COCTaBa BEIIECTBA, — XUMUYECKUE peakuuu. [IpuzHaku u
YCIIOBHS TPOTEKAHUSI XUMUYECKUX peakiuil. BoiieeHue TenioThl U CBETa — PEaKIMKU TOPEHUsL.
[TonsiTHE 00 K30 - ¥ SHAOTEPMUICCKHUX PEAKIIHSIX.

3aKOH COXpaHEHHUs MacChl BEHIECTB. XUMHUYECKHE YpPAaBHEHHS. 3HAYCHUE WHICKCOB U
kodpdunrenToB. CocTaBieHnEe YpaBHEHUH XUMHUYECKUX PEAKIIHA.

Pacuersl o xumuueckuMm ypaBHEHUsAM. Penienne 3a1au Ha HaX0X/IEHWE KOJMYECTBA, MacChl MU
o0beMa MPOAYKTa PEaKIHU 10 KOJIMYECTBY, Macce Wil 00beMy HCXOIHOTO BemecTBa. PacueTsl ¢
HCIIOJIb30BAHUEM TMOHATHS <«JI0JI1», KOIJa HCXOJHOE BEIECTBO JaHO B BHJE pacTBopa ¢
3aJJaHHOM MacCOBOW JOJIEd PACTBOPEHHOTO BEIIECTBA WJIM COACPKHUT ONMPEACICHHYIO JIOJIIO
MIpUMECEH.

Peakuun paznoxenus. IlpencraBieHne o cKOpocTH XMMMUYECKUX peakuuid. KaranuszaTopsl
®epmenTsl. Peakunu coequnenus. Katanuruueckre U HEKaTaTUTHYECKUE PEAKIIUU, 0OpaTUMbIe
1 HeoOpaTtumbie peakiuu. Peakuun 3amenienus. Psi akTHBHOCTH METAJIJIOB, €T0 UCIOJIb30BAaHUE
JUTsl TIPOTHO3WPOBAHUSI BO3MOKHOCTH TPOTEKAHUS PEaKlUid MEXIYy METaUIaMU U KUCIOTaMH,
peaKkIuii BEITECHEHUSI OJTHUX METANIOB M3 PACTBOPOB MX COJICH APYrUMU MeTautamu. Peakiiun
oOMeHa. Peakiuu HeiTpanuzanuu. YcioBUsS MPOTEKaHUs peakiuil oOMeHa B pacTBOpax Jo
KOHIIA.

Tumbel XUMUYECKUX pEaKIUil Ha MPUMEpPE CBOMCTB BOJIbI. Peaknus pas3inoxkeHnus — 3JIEKTPOJIN3
BOJIbI. Peakiuu coemuHeHnss — B3aUMOJICHCTBUE BOJBI C OKCHJAMH METAJUIOB M HEMETAJIJIOB.
YcnoBue B3aUMOICUCTBUSI OKCHIOB METAJIJIOB M HEMETAJUIOB € BOJIOM. [IoHSTHE «THIPOKCHIBIY.
Peaknun 3amemenns — B3auMOJCHCTBHE BOJBI C MeTayuiaMu. Peakiuu oOMeHa — THAPOJIN3
BEIIECTB.

JdemoncTpanuu. [Ipumepsl ¢puznueckux sBICHUN: a) MiaBjieHue mapaduna; 0) BO3roHKa Hojaa
WM OEH30MHOM KHCIOTHI, B) PAacTBOPEHHE OKpAIICHHBIX coJiel; T) AudQdy3us TyIIHCTHIX
BEILIECTB C TOpsAIIeH JamMmoyky HakaiauBaHUs. [Ipumepbl XMMUYECKHX SBJICHHM: a) ropeHue
Marnus, (ocdopa; 6) B3aUMOACUCTBUE COJITHOW KHCIOTBI C MPaMOPOM WM MEJIOM; B)
nosyuenue ruapokcuga meau (II); r) pacTBopeHne MOIY4EeHHOrO TUAPOKCHUIA B KHCIOTaxX; [)
B3auMoeiictBue okcuga meau (II) ¢ cepHoil KMCIOTOW NMpW HArpeBaHWM; €) paslIOKCHHE
MepMaHraHaTa Kajius; ) pa3joKeHUe MepoKcuaa

BOJIOPOJIa C TOMOINBIO AMOKCHJA MapraHila M Karana3bl KapTodens HIu MOPKOBH; 3)
B3aMMO/ICHCTBUE pa30aBICHHBIX KHCIOT C METAJIJIAMH.

IpakTuyeckue padorsl 3. [IpU3HaAKKN XUMHUECKUX PEAKIIHUM.

KonTtpoabHas padora 3 no teme: «/I3MeHeHus, POUCXOAAIIUE C BELIECTBAMUY

Tema 5. PactBopenue. PactBopsl. CBoiicTBa pacTBOPOB 3J1€KTPOJIUTOB

PactBopenue kak ¢uszuko-xumuueckuid npoiecc. [loHaTue o ruapatax U KpUCTaIOTHApATaX.
PactBopumocTs. KpuBbie pacTBOpUMOCTH KaK MOJIENb 3aBUCUMOCTH PACTBOPUMOCTH TBEPHABIX
BEIIECTB OT TemmepaTypbl. HachlllleHHble, HEHACBIIIEHHbIE U TEPECHIIIEHHbIE PACTBOPHIL
3HaueHNe pacTBOPOB JAJISl IPUPOJIBI U CEIBCKOTO XO3SHCTBA.

[TonsiTHe 00 SMEKTPOIUTHUECKON AUCCOIMAIMU. DICKTPOIUTHI U HEIIEKTPOIUTHL. MexaHu3M
JUCCOIMALMNA DJIEKTPOJIMTOB C PAa3IMYHBIM XapakTepoM CBsi3u. CTENeHb 3JIEKTPOJUTHYECKOU
nucconuanuu. CUIbHbIE U c1a0ble SJeKTPOIUTHI.

OCHOBHBIE TIOJIO)KEHHUSI TEOPUHU DIIEKTPOJIUTHYECKOM nucconuauuu. VoHHBIE ypaBHEHHS
peakiuii. Peakiiuu oOMeHa, Haymiye 10 KOHIIA.

Knaccudukarus noHOB U UX CBOHCTBA.

Kucnotel, ux kmaccudukanus. Jlucconmanus KUCIOT M WX CBOHCTBA B CBETE TEOPUU
ANIEKTPOJIUTUYECKON  aucconranui. MONEKYIsipHblE W WOHHBIE YpaBHEHUS  peaKIui.
B3aumoneiicTBue KHCIOT C MeTaulaMd. OJJEKTPOXUMHUYECKUN psii HANPSDKEHUH METallioB.
B3auMojeiicTBUe KUCIOT ¢ OKCHJIaMH METaUIOB. B3aummonelcTBue KUCIOT ¢ OCHOBAHUSIMU —



peakiusi HeWTpaim3anud. B3auMmonelcTBHE KHCIOT ¢ coisiMu. Vcmonp3oBaHWe TaOIHITBI
PacCTBOPUMOCTH JIJISl XapAKTEPUCTUKN XUMUUECKHX CBOMCTB KUCIIOT.

OcHoBanus, ux Kiraccupukanus. Jluccounanuss OCHOBaHMM W HMX CBOWCTBA B CBETE TEOPHUH
3NEKTPOJUTUYECKON nucconranuu. B3aumopeincTBue ocHOBaHUM ¢ coyisiMu. Mcmosib3oBaHue
TAOMUIBI ~ PACTBOPUMOCTH  JIJISI  XapaKTEPUCTUKM  XHMHUYECKUX CBOWMCTB  OCHOBAHHIA.
B3anmopeiicTBue menoyen ¢ OKCUaaMyu HEMETAIIOB.

Conu, uX auMccouMansi U CBOMCTBA B CBETE TEOPUM DJICKTPOJUTUYECKOW JIUCCOILMALIMH.
B3aumopeiictBue conell ¢ MeTamiaM, 0COOCHHOCTH ATHX peakiuil. BzaumoneiictBue coseit ¢
cosisimu. Mcnosib30Banue TaOIHUIBI pACTBOPUMOCTH IS XapaKTEPUCTUKH XUMHYECKUX CBOWCTB
coJen.

O06o006mieHne cBeieHuit 00 OKCHIAX, UX KIACCH(HUKAIINN U CBOWCTBAX.

['enetndeckue psapl MeTalma W HeMeTauia. ['eHeTHdeckas CBS3b MEXIY Kilaccamu
HEOPraHMYeCKUX BEIIECTB.

OKHCIIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

Ornpenenenue CTeneHeNH OKHUCICHHS YISl AJIEMEHTOB, 0Opa3yIOIIMX BEIIECTBA Pa3HBIX KIIACCOB.
Peaknun woHHOTO OOMEHA W OKHUCIUTEIHLHO-BOCCTAHOBHUTENbHBIC peakiuu. OKHCIUTENb U
BOCCTAaHOBUTENb, OKHCJICHHE M BoccTraHoBieHHe. CocTaBieHUE YpaBHEHUW OKUCIUTEIHHO-
BOCCTAaHOBUTEIBLHBIX PEAKIIMA METOJIOM JIEKTPOHHOTO OallaHca.

CBoiiCTBa TPOCTHIX BEMIECTB — METALIOB M HEMETaUIOB, KHCJIOT W COJiel B CBETe
OKHCITUTEIHFHO-BOCCTAHOBUTEILHBIX PEAKIIUM.

JemoHncTpanuu. B3anuMoaelicTBre pacTBOpOB XJIOpHIa HaTpHsl U HUTpaTa cepedpa. [lomyuenue
HEPaCTBOPUMOTO THJIPOKCHIA U B3aUMOJICHCTBUE €r0 ¢ KHCIOTaMu. B3anmoiencTBie KUCIIOT ¢
OCHOBaHUSIMU. B3aumojelicTBHEe KHCIOT ¢ OKCHJIAMH METayuioB. B3amMoaelCcTBHE KHCIOT C
MeTaIaMu. B3auMonelcTBHE KHUCIOT ¢ COJISIMH. B3amMoaeilcTBHE NIeI0oYed € KUCIOTaMM.
BsaunMonelicTBue mienoyeil ¢ OKCHIAMHU HEMETAIOB. B3amMoIeNCTBHE IIEIOYEHd C COJISIMH.
[Toyuenue u CBOMCTBAa HEPAaCTBOPHMBIX OCHOBaHWU. B3ammojgelicTBHE OCHOBHBIX OKCHIIOB C
KHACIOTaMU. B3auMoneiicTBue OCHOBHBIX OKCHUIOB € BOIOW. B3auMoAelcTBUE KHUCIOTHBIX
OKCH/JIOB C IIEJIOYAMH.

IIpakTuyeckue padorbl 4. YCIOBUS TEUYEHUS] XUMUUYECKUX PEAKIUNA MEXIYy pacTBOpAMH
3JEKTPOJIUTOB 0 KOHIIA.

5. Pemienune skcriepuMeHTANBHBIX 3a4a4.

HToroBasi KOHTPOJbLHAsA padoTa 3a Kypc XuMum 8 Kiaacca

9 kyacc

BBenenue. O0mas xapakTepucTHKA XMMUYECKHUX 3JIEMEHTOB U XUMHUYECKNX PeaKkuuid
IMepuonuveckuii 3axkon u Ilepmoamyeckasi cucremMa xumuyeckux 3jgementos JI. H.
MennaeieeBa

XapakTepucTuKa 3JIEeMEHTa IO €ro mnoJjiokeHuto B Ilepumoanueckoil cucreMe XHMHUYECKHX
anementoB [l. . MenneneeBa. CBoiicTBa OKCHUJIOB, KUCJIOT, OCHOBAHUM M COJICH B CBETE€ TEOPUH
ANEKTPOJUTUYECKON JUCCOLMAIIMU U OKHCIIEHUSI-BOCCTAHOBJICHHUSI.

[lonsiTne o mepexoaHbIx »3iMeMeHTaX. AMGOTEepHOCTh. ['eHeTHdeckuil psii MepexogHOro
3JIEMEHTAa.

[Tepuonnueckuii 3akoH u llepuoanueckas cucrema xumuueckux annemeHToB 1. 1. Menneneesa.
XuUMHUUecKasi OpraHu3aius KUBOH U HEXUBOM MPHUPObl. XUMUYECKUN COCTaB s/ipa, MAaHTUU U
36MHOM KOpbl. XHMHUYECKHE DOJIEMEHTbl B KJIETKax JKUBBIX OpraHu3smMoB. Makpo- u
MHUKPO3JIEMEHTHI.

OO6o0meHrne CBeIeHUH O XMMHUYECKUX peakiusax. Krmaccudukanus XUMHUYECKUX PEaAKIHil o
pa3IMYHBIM TPU3HAKAM: «UHCIO W COCTaB pPEarupyrolinxX H 0O0pa3yIoNIuXcs BEIIECTBY,
«TernoBor  dPQeKT», «HaANpaBIECHUE», «U3MEHEHHE CTEIEeHEeW OKHCIEHUS DJIEMEHTOB,
00pa3yIIuX pearupyroliue BemecTBay, «ha3a», «MCIOIb30BaHNue KaTanu3zaropay. [lonarue o
CKOPOCTH XUMHUYECKOW peakuuu. DaKTophl, BIMUAIONIME HA CKOPOCTh XUMHUYECKUX PEAKIUU.
Karanuzatops! u karanu3. MTHTHOUTOPHI. AHTHOKCHIAHTHI.



Hemoncrpanun. Paznuuansie dpopmer Tabnumsl [[. M.MenneneeBa. Moaenu aTOMOB 3JIEMEHTOB
l—-ro mnepuonoB. Mojenb CTpoeHHs 3eMHOro Iapa (MONEpeuHbId paspe3). 3aBUCUMOCTD
CKOPOCTH XMUMHYECKON PEeaKIuu OT MPUPOJIbl PEarupyromnx BEMIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peakIMu OT KOHIIEHTPALUU PEArupyIOIIUX BEIIeCTB. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOM pPEAKIUU OT IUIOIMIAJd CONPUKOCHOBEHUS PEATUPYIOIIUX BEHIECTB («KUISLIUN
CJIOI»).

JladopaTopuble onbIThl 1. [lonmydenune ruapokcuia MMHKA U HMCCIEIOBAHUE €r0 CBOMCTB. 2.
MopenupoBanue mnoctpoeHus llepuoaudyeckol CHCTEMBI XMMHMYECKMX 3JeMeHTOB [l
N.MenpneneeBa

Jlnarnocruyeckasi KOHTpPoJibHasi padora

Tema 1. MeTanibl

[Tonoxenne meramios B [lepnoanueckont cucreme xumudeckux auiemeHToB J[. M. Menneneesa.
Meramueckasi KpUCTAJUTMYECKasi pelieTKa W METaJUTMYecKas XuMHuueckas cBsi3b. OOmme
¢uznueckue cBoiictBa MeTaysioB. CIulaBbl, UX CBOMCTBA M 3Hau€HUE. XUMHUYECKHE CBOWCTBA
METaJUIOB KaK BOCCTAHOBUTEJCH, a TaKXKE B CBETE MX IMOJIOKEHHUS B DJICKTPOXHUMHUYECKOM PSITy
HaIlpsKEHUHA METaJUIOB.

Kopposus metaimoB u crocoObl 60pbObI ¢ Heil. Metamibl B npupojge. OOmme crnocoosl ux
MOJTy4EHUSI.

OO0mas xapakTepHCTHKA IIEJOYHBIX MeTa/I0B. Metamisl B npupoze. Oduue crnocoOsl ux
nosnyueHusi. Crpoenue atomoB. lllenounbie Meramibl — mpocThle BellecTBa. Bakueimue
COCIMHEHUS IIEJOYHBIX METaUIOB —OKCH/bI, THUAPOKCHIBI M COJNH (XJIOPHIbI, KapOOHATHI,
cynb(darel, HUTPATHI), WX CBOWCTBA W TMPHUMEHEHHWE B HApPOJHOM Xxo3saicTBe. KanwmitHbie
ya0OpeHusI.

O0mas xapakTepucTHKa 3JjeMeHTOB rjaaBHoid nmoarpynnsl II rpynnbi. CTpoeHue aTomoB.
[IlenoyHo3emMenbHBIE ~ METAUIBI —  IPOCThIE  BeElleCTBA. BaxkHEWIINEe  COECIUHEHUS
IIEJIOYHO3EMETIbHBIX METaUIOB — OKCHJbl, TUAPOKCHUIBI U COJMU (XJIOPHUABI, KapOOHATHI,
HUTpaTHI, cynbdatsl, pocdarel), ©X CBOKWCTBA U MPUMEHEHHUE B HAPOTHOM XO35HCTBE.
AmomuHuii. Ctpoenue atoma, (U3HYECKHME W XUMHYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
CoenuHeHus aTlOMHHHUS — OKCHUJ M TUAPOKCH, X aM(oTepHbIi XapakTep. Baxueimue conu
antoMuHus. [I[puMeHeHne amoMUHUS U €r0 COSAMHEHU.

Keneszo. CtpoeHue aroma, (u3MUEeCKHMe W XUMUYECKHE CBOWCTBA IPOCTOrO BEIIECTBA.
I'enernueckue psagel Fe2+ u Fe3+. Baxueiimme conu xene3a. 3HAUYCHHE JKelie3a M €ro
COCIMHEHUH 7151 IPUPObI U HAPOIHOTO XO35MCTBA.

JemoncTrpanun. OOpa3ipl MIETOYHBIX M IIEJI0YHO3EMENbHBIX MeTaioB. OOpasibl CILIaBOB.
B3anmMopeiicTBre pacTBOPOB KUCIOT U coJiel ¢ MeTaiuiaMmu. [losydeHne ruapokcuia amoMUHUS
U UCCIEIOBaHHE €ro cBOWCTB. B3aumopeiictBue xeneza ¢ cosstHOM kucinotoud. [lomyuenue
ruapokcuoB xenesa (I1) u (II1) u u3ydyenue ux cBOUCTB.

IIpakTtuyeckne padorbl. 1. OcymiecTBiI€HHWE ULEMOYKM XUMHUYECKUX MPEBpPALICHUNA. 2.
[lonyyenue u CBOMCTBAa COEIMHEHHMI MeETAJJIOB. 3. PemieHue 3KCIepUMEHTaNbHBIX 337a4 Ha
pacro3HaBaHuE U NOJy4YE€HUE COSAMHEHUN METaIOB.

Kontpoabsnas padora Nel no reme : Meramibi»

Tema 3. HemeTaibl

OOmasi xapakTepuCTHKa HEMETa/IoB: mojoxkeHue B [leproaumdeckoll cucTeMe XHUMHUYECKUX
anemenToB /. 1.Menaeneena,

OCOOCHHOCTH CTPOEHHSI aTOMOB, 3JIEKTPOOTpUIaTeNbHOCTh (D) Kak Mepa «HEMETAIITHYHOCTH,
pan 90. Kpucramimyeckoe CTpPOEHUE HEMETAIJIOB — MPOCTHIX BEHIECTB. AJIOTPONUSL.
dusnyeckre CBOMCTBA HeMeTauIoB. OTHOCUTENBHOCTD MOHATUN «METAJD» U «HEMETAILI.
Bonopoa. Ilonmoxxenue Bomopona B llepuoanueckorn cucreme XUMUYECKUX dieMeHToB [[. .
MenneneeBa. CtpoeHue atoma U MoJieKysbl. PuU3nueckrue U XMMHUUYECKHE CBOWCTBA BOAOPOJA,
€ro MoJy4eHue U NpuMEeHEHHE.

Boaa. Ctpoenne mousiekynbsl. Bomopoanas xumudeckasi cBsA3b. DPU3MYECKHE CBOWMCTBA BO/IBI.
AHomanuu cBOUCTB BoAbl. ['uapodunbHbie U THAPOPOOHBIE BemlecTBa. XUMHUECKHUE CBONCTBA



Boabl. KpyroBopoT Boabl B mpupone. BomooumcTtka. Aspamus BoIbl. BeITOBBIE (MIBTPHI.
MunepanbHbie BOAbL. J{UCTHIIIIMPOBAaHHAs BO/A, €€ MI0JIyY€HUE U IIPUMEHEHUE.

OO0mas xapaktepucTuka rajorenoB. Ctpoenue atomoB. I[IpocTeie BeliecTBa MU OCHOBHbBIE
COCJIMHEHUS TaJOTEeHOB, MX CBoicTBa. KpaTkme cBemenus o xsope, Opome, grope u nojue.
[IpumeHeHne rajloreHoB U UX COEAMHEHUN B HAPOJAHOM XO35MCTBE.

Cepa. CtpoeHue aroma, aJulOTpOIUs, CBOMCTBA U NpPUMEHEHHE poMOUuYecKoil cepbl. OKCHIbI
cepol (IV) u (VI), ux nomyuenue, cBoiictBa u npumeHeHue. CepHasi KHCIIOTa U €€ COJIM, UX
IIPUMEHEHHE B HAPOJHOM X03sKcTBE. [[pON3BOCTBO CEPHON KUCIIOTHI.

Azot. CTpoeHre aToMa M MOJIEKYJbl, CBOMCTBAa IPOCTOrO BEIIECTBA. AMMMHAK, CTPOEHHUE,
CBOICTBa, MoJyiyyeHue U npumeHeHue. Conu aMMOHMS, UX CBOWCTBAa U mpuMeHeHHe. OKCHIbI
azota (II) u (IV). AsotHas kucinora, ee cBoiicTBa U mnpuMeHeHHe. HuTpaTel U HUTPUTSHI,
npo0ieMa ux cofepKaHus B CETbCKOX03IMCTBEHHOM NMPOTyKIIMH. A30THBIE y10OpEHHUSI.
®ocdop. CrpoeHue artoMa, amIoOTpomus, CBoicTBa Oenoro u KpacHoro ¢ocdopa, HxX
npuMenenne. OcCHOBHbIe coenuHeHus: okcupa ¢ocdopa (V) u oprodocdopHas KUCIOTA,
tdocdarer. DochopHbie ynoOpeHus.

Yraepoa. CtpoeHne aroma, aJIOTPOIHUs, CBOMCTBa MoauduKainuii, npuMeHenue. OKCHIBI
yrinepoaa (II) u (IV), ux cpoiictBa u npumeHeHue. KapOoHaThl: KalbIMT, COAA, MOTAII, HX
3HaYEHHUE B MPUPOJIE U KU3HU YETIOBEKA.

Kpemnunii. Ctpoenue aroMa, KpUCTANIMYECKUM KPEMHM, €ro CBOMCTBA M NpUMeHeHue. OKcup
kpemuus (IV), ero npupoansie pazHOBUIHOCTH. CHIMKATHl. 3HAYEHHE COCTUHEHUN KPEMHUS B
KUBOU M HEXUBOU npupoje. [IoHsATHE 0 CHIIMKATHOM MPOMBIIIJIEHHOCTH.

Jemoncrpaumu. [Tosryuenne wu pacno3HaBanwe Bojaopoda. KadecTBeHHas peakius Ha
rajoreHua-uoHbl.. B3anmoaeicTBHEe KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBIO.
JlaGopaTropHble onbIThbl. (O3HAaKOMJIEHHME C COCTaBOM MHHEpasibHOM Boabl. 30. CBolicTBa
paz0aBIICHHOW CEpHOW KUCIOTHI. M3yueHne cBOMCTB ammuaka. PacrosHaBanue coseii aMMOHUS.
l'openue dochopa Ha Bozmyxe u B kuciopone. PacrmosnaBanue docdaros. ['openue yris B
kuciopose. [lepexon kapooHATOB B THAPOKAPOOHATHI.

IIpakTuyeckue padorbl. 4. PemieHue sKcneprUMEHTANbHBIX 3amad 1o TeMe «lloarpymma
kuciopoay. 5. [lomydenne, coOupaHue u pacrio3HaBaHHUE Ta30B.

KonTpoabHast padora Ne2 no teme : Hemeramib

Tema 5. O06oOmeHne 3HAHMHA MO XMMHHM 32 KYPC OCHOBHOH mkoJbl. IloaroroBka k
rocyxapcrpeHHoi uroropoi arrecrauuu (I'MA)

[Tepuonnueckuii 3akoH u Ilepuoanyeckas cucteMa xuMmudeckux snemMeHtoB J. .Menueneena.
@u3NuecKul CMBICI TOPAJKOBOIO HOMEpa JJEMEHTa, HOMEPOB I[E€pUOJa U TPYIMIBL.
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB 3JIEMEHTOB M UX COCAMHEHHMM B NEPHOJAX W TpyIIax B
CBETE MPEACTABICHUI O CTPOCHUH aTOMOB 3JIeMEHTOB. 3HaueHue lleproauyeckoro 3akoHa.
Buzapl XxuMHuuecKkuX CBs3€il M TUIBl KPUCTAJUIMUECKHX pEIIETOK. B3auMocCBs3b CTpoeHUs M
CBOWCTB BEILIECTB.

Knaccudukanuss XUMUYECKMX peaklUuid 10 pa3IuYHbIM TpU3HAKaMm (YUCIO M COCTaB
pearupyomux 1 00pa3yroIuXcsl BEIIeCTB; HAIMYKME TPaHULIbI pasnena (as; TermnoBon d3PdeKT;
W3MEHEHUE CTENEHEM OKUCIEHUS AaTOMOB; MHCIIOJIB30BAHME KaTajau3aropa; HallpaBJeHUE
npotekanus). CKOPOCTh XUMHUYECKHX peakluuid U (QakTopsl, BIuUsionpe Ha Hee. OOpaTUMOCTh
XUMHYECKUX PEaKIUN U CIOCOOBI CMEIEHUsI XMMUYECKOTO PAaBHOBECHSI.

[IpocTeie M cnoxHble BemiecTBa. MeTamibl M HeMmeTauibl. ['eHeTudeckue psanpl MeTasa,
HEMeTajula W TMepexoJHoro Meramia. OKcHAbl W TUIPOKCHABI (OCHOBAHUS, KHCIOTHI,
amoTepHbIe THAPOKCHUIBI), colu. X cocTaB, kmaccudukaius 1 o0Ine XMMHYeCKrie CBOICTBA B
CBETE TEOPHUH DJIEKTPOJUTUYECKON TUCCOLUALINN.

HTorosasi KOHTpoJBLHAsi padoTa 3a Kypc XuMuu 9 kiacca



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 337396642673316130395918289135989875618603781118
Bnageney KonnawHukosa Enexda AnexkcaHgposHa

OedcTevTened C17.01.2024 no 16.01.2025



http://www.tcpdf.org

		2024-04-02T16:17:20+0500




