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PABOYAS TIPOIT'PAMMA 110 YYEBHOMY IIPEJIMETY
«XHUMUSA»
8 — 9 kiIacchl

Pabouas mporpamma mo ydeOHOMY mpeaMmMeTy «XuMHUsS» pa3padoTaHa Ha OCHOBE
TpeOOBaHMI K pe3y/bTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO
obuiero oopazosanusg MBOY «COIL Ne 14» ¢ yueToMm nporpamm, BKIIOUYEHHBIX B €€ CTPYKTYpY.

HnarmpyeMble pe3yJbTaThbl 0CBOCHUSA yqeﬁnoro npeamMera

JIn4HOCTHBIE pe3y/ibTaThl 0CBOEHUS Y4eOHOI0 mpeIMeTa

1) BocmuTaHuE POCCUHUCKON TpaKIAHCKOW HACHTUYHOCTU: MAaTPUOTU3MA, YBAXKEHHUS K
OrteudecTBy, NMPOILIIOE W HACTOSIEE MHOTOHALIMOHAIBHOIO Hapoja Poccuu; oco3HaHue cBoei
STHUYECKOU MPUHAJICKHOCTH, 3HAaHHE UCTOPUH, S3bIKA, KYJIBTYPBI CBOETO HApOJia, CBOETO Kpas,
OCHOB KYJBTYPHOTO Hacjenusi HaponoB Poccum u yenoBeuecTBa; yCBOCHUE TYMAHUCTHUECKUX,
JEMOKPATUYECKUX M TPATUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAILHOTO POCCUHCKOTO OOIIECTBA;
BOCIIMTaHHE YyBCTBA OTBETCTBEHHOCTH U J0Jra nepe PoauHoi;

2) dbopmupoBaHHEe OTBETCTBEHHOTO OTHOIICHHUS K YYEHUIO, TOTOBHOCTHU U CHOCOOHOCTH
00y4aromuxcst K CaMOpPa3BUTHIO M CaMOOOpPA30BAaHHIO HA OCHOBE MOTHBAIMUA K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO NalbHEHIIeH HMHAWBHUIYaTbHOW TPAaeKTOPUU
o0Opa3oBaHus Ha Oa3e OPUEHTHPOBKHU B MUPE Mpodeccuii U Mpo(ecCHOHANBHBIX MPEANOYTEHHIA C
Y4E€TOM YCTOWYUBBIX IIO3HABATENIbHBIX HWHTEPECOB, a TakKe Ha OCHOBE (OPMHUpPOBaAHUS
YBKUTEILHOTO OTHOIICHHS K TPYZY, Pa3BUTHS OIBITAa YYaCTHS B COLUAILHO 3HAYMMOM TPYAE;

3) dopMupoBaHHE LEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH H OOLIECTBEHHOW MPAKTUKH, YYHUTHIBAIOIIETO COLHUAIBHOE,
KYJIBTYPHOE, SI3bIKOBOE, TYXOBHOE MHOT000pa3ue COBPEMEHHOTO MUPA;

4) opmupoBaHHE OCO3HAHHOTO, YBAXHUTEIBHOTO U JOOPOKETATEIHHOTO OTHOIICHHS K
JPYroMy 4YeJIOBEKY, €ro MHEHHUIO, MHUPOBO33PEHHUIO, KYJIbTYpE, S3BbIKY, Bepe, I'pakJaHCKOU
MO3HIINHN, K HCTOPHUH, KYJIbTYpe, PEIUTUH, TPATUIHIM, S3bIKaM, IIEHHOCTSIM HaponoB Poccun n
HapOJIOB MHpPA; TOTOBHOCTU U CIIOCOOHOCTH BECTH AMAIOr C JPYTMMH JIOJABMU U JOCTUTaTh B
HEM B3aMMOTIOHUMAHUS;

5) ocBOeHME COLMATBLHBIX HOPM, ITPaBUJI MOBEACHUS, poje U (GOpPM COLMATIbHON KU3HHU B
TpyIIax u cOOOIIECTBax, BKIOYAsi B3POCIbIE U COMMAIBHBIE COOOIECTBA; YUAaCTHE B IIKOJIBHOM
CaMOYTIpaBJIeHUH M OOILECTBEHHOM >KU3HU B Ipe/enax BO3PACTHBIX KOMIETEHLUH C y4yeToM
PETHOHATBHBIX, STHOKYIBTYPHBIX, COIIMATBHBIX U SKOHOMUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAIBHOTO CO3HAHUS U KOMIIETEHTHOCTH B PELICHUH MOpPAJbHBIX MPOOJieM
Ha OCHOBE JIMYHOCTHOTO BBIOOpA, (hopMUpOBaHHE HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOTO
MOBEJICHUSI, 0CO3HAHHOTO U OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHBIM MOCTYIIKaM;

7) popmupoBaHNE KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B OOILLIEHUH U COTPYIHUYECTBE CO
CBEpCTHHKAMM, JETbMM CTapliero M MIIAJIIEr0 BO3pacTa, B3pOCIBIMH B Ipoliecce
0o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-HUCCIIEeI0BAaTENbCKOM, TBOPUECKON U JPYTHX
BUJIOB JIEATEIBHOCTH;

8) dopMupoBaHUE IIEHHOCTH 37J0POBOTO M 0€30MacHOr0 00pasa KU3HHU; YCBOCHUE TIPaBUII
UH/IMBUYaJIbHOTO W KOJUIEKTMBHOTO O€30MacHOr0 MOBEJICHHS B YPE3BBIYAHHBIX CHUTYaIUsX,
YIPOKAIOIIUX KU3HH U 3T0POBBIO JIFOJICH, TPAaBUJI MOBEICHUS HA TPAHCTIOPTE M HA JOPOTax;

9) dbopmupoBaHHE OCHOB PKOJOTHUYECKOW KYIbTYpBl, COOTBETCTBYIOIEH COBPEMEHHOMY
YPOBHIO OKOJIOTUYECKOTO MBIIUICHUS, PAa3BUTHE ONBITA HKOJOTUYECKA OPHEHTHPOBAHHOM
pedreKCUBHO-01IEHOYHOM M MPAKTUYECKON JEATEIbHOCTH B )KU3HEHHBIX CUTYaIHIX;

10) oco3HaHuWe 3HAYECHHUS CEMbH B KU3HHM YeJIOBEKa U OOIIECTBa, MPHUHITHE IIEHHOCTH
CeMEHHOM KHU3HH, YBAKHUTEIHHOE U 3a00TIIMBOE OTHOIIEHHUE K YIEHAM CBOCH CEMbH;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHUS 4YEpPEe3 OCBOEHHUE XY/I0)KECTBEHHOI'O Hacleaus
HaposoB Poccun n Mupa, TBOPUECKOH ESTETbHOCTH SCTETUYECKOTO XapaKTepa.



MertanpeaMeTHbie pe3yJbTaThl 0CBOCHHUSI Y4€0HOI0 IpeaAMeTa

1) ymeHHe CaMOCTOSITEIBHO ONpPENENsATh LW CBOEro OOydYeHHs, CTaBUTh U
(bopmynupoBaTh JUIsl ce0sl HOBBIE 3a/laul B yueOe M IIO3HABATEIBHON AEATelNbHOCTH, pa3BUBATh
MOTHUBBI U1 MIHTEPECHI CBOECH II03HABATEIILHOM JCATEIBHOCTH;

2) yMeHHE CaMOCTOATENIBHO IUIAHUPOBaTh IIyTH JOCTHXKEHHS Ieledl, B TOM uucie
IbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3¢ (eKTUBHBIC CIOCOOBI pelIeHus y4eOHbIX U
II03HABATEJIbHBIX 33/]a4;

3) yMeHue COOTHOCUTh CBOU JACWUCTBUS C IUIAHUPYEMBIMU PE3YyJbTAaTaMH, OCYLIECTBIIATH
KOHTPOJIb CBOEH JEATEILHOCTH B IPOLIECCe JOCTUKEHUS pe3yibTaTa, ONpPEAesTb CIIOCOObI
JeMCTBUI B paMKax MpPEeIIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JCUCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHCSA CUTyallueH;

4) yMmeHHME OIICHMBATh IPABUIBHOCTH BBHIMOJHEHHUS Yy4eOHOW 3anaud, COOCTBEHHBIC
BO3MO>KHOCTH €€ PEILCHUS;

5) BiaxeHue OCHOBAaMH CAMOKOHTpOJIS, CaMOOLEHKH, NPUHATUSA pPELIEHUN WU
OCYILECTBIICHHS] OCO3HAaHHOTO BbIOOpa B yueOHOH U [T03HABATENIBbHOM NeATEIbHOCTH;

6) yMeHue OIpeneisaTh IOHATHS, CO3JaBaThb OOOOIEHHUS, YCTAaHABIMBaTh AHAJIOTHUH,
KJIaccu(uIUpoBaTh, CaMOCTOSITEIbHO BHIOMpATh OCHOBAHUS U KPUTEPUHU Ul KIacCUPUKALMH,
YCTaHABIUBATh  IPUYUHHO-CICJCTBEHHBIC CBSA3M, CTPOUTH JIOTHYECKOE  PpaCCYXICHHE,
yMO3aKJIl04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 10 aHAJIOTUH) U JeJaTh BbIBOADI;

7) yMeHHEe co3[aBaTh, NPUMEHATh U IPEOOpPa3OBbIBATh 3HAKM U CHUMBOJbI, MOJEIH U
CXEMBI JJIs pelIeHus y4eOHBIX U TO3HABATENIbHBIX 3a/1a4;

8) CMBICIIOBOE UTEHHUE;

9) yMmeHue OpraHM30BbIBaTh Y4eOHOE COTPYJHHYECTBO U COBMECTHYIO JESTEIBHOCTH C
YUHTEJIEM U CBEPCTHUKAMU; paboTaTh MHAMBHUIYaJIbHO U B TPYIIIE: HAXOIUTh OOLIee pelIeHue U
paspenatbe KOH(QJIUKTHl HA OCHOBE COIJIACOBAHUS MO3ULMI U yyeTa HHTEpEeCcOB; (hOpMYIUPOBATb,
apryMeHTHPOBAaTh U OTCTauBaTh CBOE MHEHHUE;

10) ymeHHe OCO3HAaHHO MCIIOJIb30BaTh pPEYEBbIE CPEICTBA B COOTBETCTBUU C 3ajadeit
KOMMYHMKAIUU JUIs BBIPAXXEHHUSI CBOMX YYBCTB, MbICIEH M MOTpeOHOCTEW; IUIAHWPOBAHUS U
PETYJISILIUKA CBOEH JEATENIBHOCTH; BJIAJCHUE YCTHOM M NHCBMEHHOW pPEYbl0, MOHOJOTHYECKOMN
KOHTEKCTHOM pEublo;

11) ¢opmupoBanue M pa3BUTHE KOMIETEHTHOCTHM B O0JACTH HCHOJIb30BAHUSA
MH(}OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruil (nanee - MKT kommereHiuu); pazBuTHE
MOTHBAllUM K OBJIAJCHUIO KYJbTYpOM AaKTHUBHOIO TIIOJBb30BaHMUS CIOBapsIMH M JIPYTHMMH
MOMCKOBBIMU CUCTEMAMHU;

12) ¢hopmupoBaHue U pa3BUTHE HKOJOTHUYECKOTO MBIIUIEHUS, YMEHUE NMPUMEHATh €ro B
MO3HABATEIIbHON, KOMMYHMKAaTHUBHOM, COLMAlIbHOM MpaKkTUKE U  NpoQeccCHOHAIbHON
OpHUEHTAINH.

IIpeaMeTHbIe pe3ybTAaThl OCBOCHHSI Y4eOHOI0 MpeaMeTa

1) popmupoBaHue nepBOHAYATBLHBIX CHCTEMATH3WPOBAHHBIX MPEACTABICHHUH O BEIIECTBAX,
UX TMPEBPALICHUAX U NPAKTHYECKOM NPUMEHEHHH; OBJIAJICHUE IOHATUMHBIM allaparoM |
CHMBOJIMYECKHUM SI3IKOM XUMUH;

2) oco3HaHWE OOBEKTHBHOW 3HAYMMOCTH OCHOB XHUMHYECKOW HAyKd Kak o0OIacTu
COBPEMEHHOTO €CTECTBO3HAHMS, XUMHUYECKUX MPEBPAIICHU HEOPTaHMYECKUX M OPraHUYECKHUX
BEIIECTB KAaK OCHOBBI MHOTHX SIBJICHHW JKMBOW M HEXHUBOW TMPUPOABI; YriyOleHue
MPEJCTaBICHUN O MaTEPUATILHOM €IMHCTBE MUDA;

3) oBiageHHE OCHOBAMHU XHMHYECKON TPAMOTHOCTH: CIIOCOOHOCTHIO aHAIU3UPOBATH H
0OBEKTUBHO OIICHWBATH JKM3HEHHBIC CUTYyAIlH, CBA3aHHBIC C XMMHUEH, HaBBIKAMH OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMHU, HCIIOIb3yeMbIMHU B TIOBCETHEBHOMN KU3HU; YMEHHUEM aHATH3UPOBAThH
U IUJIAaHUPOBATh SKOJOTMYECKH O€30MacHOEe MOBEIECHHE B LENSIX COXPAaHEHUS 3J0pPOBbS U
OKpYKarollEeH Cpeibl;



4) ¢dopMupoBaHre YMEHHMH YCTAHABIMBAaTh CBSI3M MEXKIYy peabHO HaOII0JaeMbIMU
XMMHYECKUMH SIBIICHUSIMH U TIPOIIECCAMH, IIPOUCXOISAIIUMH B MHKPOMUPE, OOBSACHATH IPUYNHEI
MHOT000pa3usi BEIECTB, 3aBHCUMOCTh HMX CBOWCTB OT COCTaBa M CTPOCHHS, a TaKKe
3aBHCUMOCTb ITPUMEHEHUSI BEILIECTB OT UX CBOWCTB;

5) HpI/IO6peTeHI/Ie OIlbITa HCIIOJIB30BaHWA Ppa3IMYHbIX MCTOAOB HU3Y4YCHHA BCIICCTB!:
HAOJIO/ICHUS 32 UX NPEBPAIICHUSIMH IIPH HPOBEACHUU HECIIOKHBIX XHMHUYECKUX IKCIICPHMEHTOB
C MCIIOJIb30BAaHUEM JIAOOPAaTOPHOTO 000PYIOBAaHUS U IPHOOPOB;

6) QopMHpOBaHHE TMPEACTABICHHHA O 3HAYCHHH XUMHYECKOH HAayKH B PCLICHHU
COBPCMCHHBIX 3KOJOIMYCCKUX HpO6HeM, B TOM 4YHCJIC B HNPCAOTBPAlICHUHN TCXHOTCHHBIX W
9KOJIOTHYECKUX KaTacTpod.

Conep:kanue y4eOHOro npeamera
8 kiace

I'naBa 1. IlepBoHavajbHbIe XUMHUYECKHE MOHATHS U 3aKOHBI XMMHH

IIpeamer xumun. Xumua xax uwacmev ecmecmeo3Hanus. Poilb XWMHM B KU3HH
coBpeMeHHOro oOmectBa. Tema u BemjectBa. CBOHCTBa BeIIECTB. DTalOHHBIE (hu3nyecKue
CBOMCTBa BemiecTB. Marepuansl u MarepuanoBegeHue. OTHOIIEHHE OOIIECTBA K XUMUU:
xeMopuaus u xemopoOousi.

Meroast u3yuenuss xumuu. HabGmoaenwe. OkcnepumeHnt. MojenupoBanue. Moaenu
MaTepUaibHbIC U 3HAKOBBIE UM CUMBOJIbHBIE.

I'azer. XKunxkoctu. TeEpaple BemecTBa. B3auMHbIE IEepexoipl MEXAY AarperaTHbIMH
COCTOSIHUSIMHU BEILIECTB: BO3TOHKA (CyOiauManus) U JecyOaumanus, KOHASHCalusl U UCIapeHue,
KpUCTAJIIIN3alUs U IIaBJICHHE.

®uznyeckue sABiIcHUs. YHUCThIE BEECTBA U CMECH. | OMOTE€HHBIE U I€TEPOre€HHBIE CMECH.
Cmecu razooOpassble, kujkue, TBEpABIE. CHocoObl pa3feeHus CcMecel: TeperoHkKa
(TucTuALMs),  OTCTaMBaHue, (UIBTPOBaHWE, KPUCTAIM3ALMs WIM  BbIIapUBaHUE.
Xpomarorpadus. IlpuMenenune 3Tux cnocodoB B 1a00paTOPHOM MPAaKTUKE, Ha TPOU3BOJICTBE U B
ObITY.

XWMHYECKUE DIIEMEHTHl. ATOMBI M MOJEKYJbl. lIpocTble M CIOXKHBIE BElIECTBA.
AmloTponuss Ha TIpuMmepe Kuciaopona U yriepona. OCHOBHBIE TIOJOKEHUS aTOMHO-
MOJIEKYJIApHOTO ydeHHus. FIoHbI. BeniecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS.

3Haku (CHMMBOJIBI) XUMMYECKMX 3JIeMEHTOB. MHdopmarus, KOTOpyH HeCyT 3HaKH
XUMHUYECKMX DJIEMEHTOB. OTHUMOJIOTHSI Ha3BaHMM HEKOTOPHIX XMMHUYECKUX 3JIEMEHTOB.
[Tepuonuueckass Tabnuua xumudeckux siaemeHToB JI. M. MenneneeBa: KOPOTKOIIEPUOAHBIA U
JUIMHHONIEpUOAHBIN BapuaHThl. [leproasl u rpynnsl. ['aBHas u noOo4Has NOArpyNIbl, Wik A- U
b-rpynmnsl. OTHOCUTENBHAS aTOMHAs Macca.

AToMBl Kak ¢opMa CYIIECTBOBAHUS XHMHUYECKHX 3JIeMEHTOB. OCHOBHBIE CBEIEHHUS O
CTPOCHUU aTOMOB. JloKa3aTenbCTBa CIIOKHOCTH CTpoeHuss aromoB. OmnbiThl Pesepdopaa.
IInaneTapHas MOJI€b CTPOECHHS ATOMOB.

Xumnueckue (opmynsl. Muaekcsl n koddduuumeHTsl. OTHOCUTENbHAsT MOJIEKYJISpHAS
Macca. MaccoBasi 1oJisl XUMHYECKOI0 3JIeMEeHTa B coequHeHUH. MHpopmalus, KOTOpy HeCyT
XUMHYECKHE (HOPMYIIBI.

BanmeHTHOCTh. XMMHUYECKHE DJIEMEHTHI C IOCTOSHHOW M IIEPEMEHHOM BaJIEHTHOCTBIO.
BreiBog ¢opmynbl coenuHEHHMs MO BaJeHTHOCTH. OmpeneneHHe BaJeHTHOCTH XUMHYECKOTO
aneMeHTa 1o Qopmyine BemecTBa. OcTaBlieHHE Ha3BaHUI COENWHEHUHM, COCTOSIIMX M3 JIBYX
XUMHYECKHX 3JIEMEHTOB, 110 BAJIGHTHOCTU. 3aKOH IIOCTOSTHCTBA COCTaBa BEILIECTB.

XUMHUYECKUE peakiny. PeareHTsl n npoAyKThl peakiuu. [I[pu3Haku XUMUYECKHUX PEaKIIUi.
VYcnoBusd mpoTekaHWsT W IPEKpalleHUs XMMHYECKHMX peakuuil. Peaknuu ropeHus.
DK30TEpMUYECKUE U SHIOTEPMHUUECKUAE PEAKIINH.



3aKkoH coxpaHeHus Macchl BeniecTB. CocTaBiIeHne XMMUYECKUX ypaBHeHUH. Hpopmanus,
KOTOPYIO HECET XMMHUECKOE YpaBHEHHE.

Knaccugukanuss XUMUYECKHX pEaKUUi MO YHCIy M COCTaBy HMCXOJTHBIX BEIIECTB H
MPOJYKTOB peakiuu. Peakiuu coequHeH s, pa3ioxkeHus, 3amelienus, ooMena. Katanuzarops! u
KaTaJln3.

IIpakTnyeckne padoTbl.

1. [IpaBuna TexHUKH OE30MACHOCTH M HEKOTOpBIE BUIBI pabOT B XMMHYECKOH J1abopaTtopuu
(kabuHETE XUMUH).

2. HabmroieHue 3a ropsiiei CBe4oi.

3. AHanu3 MOYBHI.

I'naBa 2. Bakheillume npeacTaBuTe/JN HeopraHuyeckux BelecTB. Kosm4yecTBeHHbBbIE
OTHOLIECHHWS B XUMHH

CocraB Bo3ayxa. 3ammTa atMochepHoro Bo3ayxa ot 3arpsiHeHus. [lonstue 06 00bEMHOMN
J10J1€ KOMIIOHEHTA ra30BOi cMeCU U pacd€Thl, CBSI3aHHBIE C UCIIOJIb30BaHUEM 3TOTO TOHATHUS.

Kucnopon. Ozon. Ilomydyenue kucnopoaa. CoOupaHue U pacro3HaBaHUE KHUCIOPOJA.
XUMHYECKHE CBOWCTBA KUCIOPOJA: B3aUMOJIEHCTBUE C METaJIaMU, HEMETAJJIaMU U CIIOXHBIMU
BeniectBamu. [Ipumenenue kucnoponaa. KpyroBopor kuciopoia B mpupoe.

Oxcuppl. CocTaBieHne Ha3BaHUM OKCHIIOB 1O Gopmynam. CocraBieHne GopMyll OKCHIO0B
no Ha3BaHusAM. [IpeacTaBuTenn OKCUIOB: BOJIa, HETAIIEHAsI U3BECTh U YIIIEKUCIBIH ras.

Bognopon B npupone. dusnueckue 1 XuMHUYECKHE CBOWCTBA BOJOPOJIA, €r0 MOJyUYEHUE U
IPUMEHEHUE.

Kucnotel, ux cocras, kiaccu@ukanus IO pPacTBOPUMOCTH U HAJIWYMIO KUCIOPOJA.
WNuaukatopsl. Tabmuma pactBopumoctu. [IpenctaBuTtenn KUCIOT: CONSHAS U CEpHAsi KUCIOTHI.

Comu. CocraBneHue Ha3BaHHil coineil mo ¢opmymnam. CocraBienue (opmyn coneil mo
Ha3BaHUAM. PactBopuMocTh conell B Boje. IlpeacraButenu conee: XJopuja HaTpusi, KapOoHAT
HaTpus, pocdar KaabIUsL.

[Tocrosiunass ABoranpo. KonmuectBo BemiectBa. Moisib. MossspHas Macca. KpaTHbie
€AVHMIIBI MU3MEPEHUs KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KHUJIOMOJIb, MWIIUMOJISIpHAs U
KUJIOMOJISIpHAs: Macchl BelecTB. Pacy€Thl ¢ MCOIb30BaHUEM TOHATUN «KOJMYECTBO BELIECTBAY,
«MOJISIpHAsI Maccay, «IIOCTOSIHHass ABOTapo».

3akoH ABorazipo. Mossipablii 00bEM Ta3000pa3HbIX BemiecTB. OTHOCUTEIbHAS TIJIOTHOCTh
OJIHOTO ra3za 1o apyromy. KpaTHele eIMHUIBI N3MEPEHNS] — MUJUTMMOJISIPHBIN U KUJIOMOJISIPHBIN
00BEM ra3000pa3HbIX BelecTB. Pacy€Thl ¢ UCIIONIB30BAaHUEM MOHITUN «KOJIMYECTBO BEIIECTBAY,
«MOJIIpHBIN 00BEMY, «TIOCTOSIHHASE ABOTaJIpO».

I'unpocdepa. Kpyrosopot Boasl B npupoje. Puznueckne 1 XUMUYECKHUE CBOMCTBA BOJIBI:
B3aMMOJIEICTBUE C OKCUAAMH.

OcHoBanust, ux coctaB. CocTaBiieHne Ha3BaHUM OCHOBaHUU 1Mo (opmynam. CocTaBieHne
(dopmMyn ocHOBaHMI MO Ha3BaHUAM. PacTBOpMMOCTb OCHOBaHMU B Boje. V3MeHEeHHE OKpacKu
WHJIUKATOPOB B IIeTOo4HOW cpene. [IpencraBurenn mienodeil: TMAPOKCHIT HATPHUSA, THAPOKCH]
KaJIusl, TUAPOKCU KaJIbLIUS.

PactBoprl. PacTBOopuTens n pactBopéHHOe BemecTBo. PactBopenue. I'maparel. MaccoBas
JI0JI1 pacTBOPEHHOTO BellecTBa. Pacu€Tsl, CBSA3aHHBIE C MCIIOIB30BAaHUEM IOHSTHUS «MAacCOBas
JI0JIs1 PACTBOPEHHOTO BEIIECTBAY.

JlabopaTopHbIe ONbITHI
1. I[ToMyTHEHME N3BECTKOBOM BOJABI ITPU MPOIYCKAHUH YEPE3 HEE YIIIEKHUCIIOTO ras3a.

2. IlonydeHne Boopoaa B3auMOICHCTBUEM IIMHKA U COJISIHOM KUCIIOTHI.
3. Pacnio3HaBaHue KMCIIOT MHAMKATOPAMH.
4. I3MeHeHHne OKpacky MHIMKATOPOB B LIEJIOYHOM cpefie.

IIpakTnyeckune padoThl
4. Ilonyyenue, cobupanue, pacro3HaBaHHE KUCIOPOAA.

5. [lonyyenue, coOupanue, pacro3HaBaHHUE BOAOPO/A.



6. IIpuroroBieHue pacTBopa ¢ 3aJaHHOM MacCOBOW J10JI€l paCTBOPEHHOT'O BELLIECTBA.

I'maBa 3. OcHOBHbBIE KJIACCHl HEOPTAHNYECKUX COeIMHEHU I

OcHoOBHBIE CBelleHHs 00 OKCHIaX, MX KiacCH(HUKAIMU, Ha3BaHUAX, CBOMCTBax. CrocoObl
MOJIYYSHHS] OKCHUIOB.

OcHoBaHusl, X KiIaccu(UKaIs, Ha3BaHUS W CBOWCTBA. B3ammogencTBHE ¢ KUCIOTaMH,
KHCIIOTHBIMH OKCHUJAMU M COJIAMH. PasnoskeHue HEpacTBOPUMBIX OCHOBaHUH. CrocoObl
MOJTYy4YEeHUS] OCHOBAHUH.

Kucnotel, ux kmaccupukanuss u Ha3zBaHusa. OOImMEe XUMHUYECKHUE CBOWCTBA KHCIIOT.
B3aumoneiicTBue KHUCIOT € MeTaulaMHu. OJICKTPOXUMUYECKUN Pl HANPSHKEHUA METaslIoB.
BzaumoneiicTBUe KHCIOT C OKCHJAaMU METalNIOB. B3amMOJEHCTBHE KUCIOT C OCHOBAHUSIMHU.
Peaknus Heltpanuzanuu. BzanmogelictBue Kuciot ¢ coisamu. [lomydeHne 6€CKUCIOPOIHBIX U
KHCJIOPOJICOICPKAIINX KUCIIOT.

Conu, ux kimaccuduKays U CBOMCTBA. B3anmmoelicTBrE coleil ¢ KHCIOTaMU, IIeI0YaMH,
cossiMu. BzaumopeiicTBue cosiell ¢ MeTauiaMu, OCOOEHHOCTH 3TUX peaKLui.

['eneTnueckue psAapl MeTala M HeMerauia. ['eHeTudeckas CBA3b MEXAY KiaccaMu
HEOPTraHWYECKUX BEIIECTB. [Ipobrema 06e30nacHo20 UCHONb306AHUS BEUWECME U XUMUYECKUX
peaxkyuil 8 NOBCeOHesHOU Jicushu. TokcuuHble, copioyue U 83pPbleOONACHbIE 8eujecmea. bvimosas
XUMU4eCcKas 2pamomuHocmo.

JdeMoHcTpanum:

e B3aumopjeicTBHE KUCIOT C METalllIaMH, OKCHIaMH.
e BsaumopneiictBue coneil ¢ menoyamu. KauecTBeHHbIE peakiMi Ha HEKOTOPBIE aHUOHBI U
KaTHUOHBI.

JlabopaTropHblie ONBITHI
1. Peakius HeWTpaM3alum.

2. [lonyuenue runpokcuna meau (I1) u ero B3aumozeiicTBie ¢ KUCIOTOM.
3. Paznoxxenue ruapokcuna menu (I1) mpu HarpeBanuu.
4. BzauMojieiicTBUe KHUCIIOT ¢ METaJJIaMU

IIpakTnyeckas padora
7. Pemienue 5SKCIEepUMEHTAIBHBIX 3amad 10 TeMe «OCHOBHBIE KIJIACCHI HEOPTaHUYECKUX
COCIUHEHUI.

I'naBa 4. Ilepuoanyeckuil 3aKOH M NMEPHOAUYECKAsi CHCTEMa XMMHYECKHX dJieMeHTOB /I,
N. MenneneeBa

EcTecTBEeHHBIE CEMENCTBA XMMHMUYECKMX DJIEMEHTOB: IIEJIOYHBIE U IIETOYHO3EMEIIBHBIE
MeTaJlJIbl, TaJIOTE€Hbl, UHEPTHBIE (0JIarOpOIHBIE) Ta3hl.

AmpoTtepHOCTb. AMOTEpHBIE OKCHJIBI U TUAPOKCUIBL. [IOHATHE «KOMIUIEKCHBIE COIH.

Otxpeitue [1. 1. Menneneesbim Ilepuoanueckoro 3akoHa u cozganue um llepnonnueckon
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.

ATOMBI Kak (hopMa CYIIECTBOBAHUS XUMHUECKUX 3JIeMeHTOB. (OCHOBHBIE CBEJCHHS O
CTpOCHMH aTOMOB. JloKka3zaTenbCcTBa CIOXKHOCTH CTpoeHuss atomoB. OmbiTel Pesepdopra.
[InanerapHast MOJIeIb CTPOECHHUS aTOMA.

CocraB aTOMHBIX sAE€p: NPOTOHBL, HEWTPOHBL. OTHOCWUTENBHAs aTOMHasg Macca.
B3anMOCBS3b MOHATUN «IIPOTOH», KHEUTPOH», «KOTHOCUTEIIbHAS aTOMHAsl Maccay.

Mukpomup. OnekTpoHbl. CTpOEHHE JJIEKTPOHHBIX YpPOBHEH aTOMOB XHWMHYECKHX
aneMeHTOB 1-20. [IoHsATHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. Pu3NYECKUN CMBICI CHMBOJUKH IEpUOANYECKON cHucTteMbl. CoBpeMeHHas
(dopMynHpOBKa MEPUOJUYECKOrO 3aKOHA. VI3MEHEeHMs CBOWCTB 3JIEMEHTOB B MEpUOJAX U
rpynmnax Kak (GyHKIHs CTPOEHHUS JIEKTPOHHBIX 000JI04YEeK aTOMOB.

XapakTepuCTHKa JJIEMEHTA-METaJllla M JJIEMEHTa-HEMETalllla 10 WX IIOJOKEHUIO B
[Tepuoanueckoil cucreme xumuyeckux 3nemeHToB 1. 1. Menneneena.



JlaGopaTtopusiii onbIT. 1. IlonydyeHue am@oTepHOro TUAPOKCHIA M HMCCIEJOBAHUE €rO
CBOMCTB.

I'naBa 5. Xumuveckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIIUN

HNonnas xumuueckasi cBs3b. MoHBI, 00pa3oBaHHbIE aTOMaMH METAJUIOB M HEMETaJIOB.
Cxembl 00pa3oBaHMsl MOHHOM CBSI3U Uil OMHapHbIX coequHeHUH. MoHHBIE KpHcTamaInyeckue
pemeTku ¥ (hU3MUECKUE CBOMCTBA BEIIECTB C ATUM TUIOM peméTok. [lonartue o GopmynbHOI
€IMHMIIC BELIECTBA.

KoBaneHTHass xXumu4ecKasi CBSi3b. DJIEKTPOHHBIE U CTPYKTypHBIE popmyibl. [loHsTHE O
BasieHTHOCTH. KoBaneHTHas HemossipHas cBs3b. CxeMbl 00pa30BaHUS KOBAJIEHTHOM CBS3M JJIS
OMHApHBIX cOoelMHEHUN. MoJeKyaspHble U aTOMHbIE KPUCTAJNIMYECKUE PEIIETKU U CBOMCTBA
BEUIECTB C TUM THUIIOM PEHIETOK. DIEKTPOOTPULATEIIBHOCTD. Psl 3JIEKTpPOOTPULIATEILHOCTH.

KoBasienTHast nmosisipHast xumuueckasi cBsizb. Jumnonb. Cxembl 00pa30BaHMs KOBAJIEHTHOM
XMMHUYECKON CBSI3U JUIsl OMHAPHBIX COEIUHEHUH. MoJeKyspHble U aTOMHbIE KPUCTAJUINYECKHE
PEWETKH U CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Merannnueckass XUMHYECKas CBSA3b W METAUIMYECKAs KPUCTAJIMYECKAs pPELIETKA.
CBolicTBa BEIIECTB € ITUM TUIIOM pelI€ToK. Ennnas npupoia XMMUUYECKUX CBSI3EH.

Crenenp oxucnenus. CpaBHEHME CTENIEHM OKMCIEHUS M BajleHTHocTu. [IpaBumia pacuéra
CTENEHEW OKHCIEHUs M0 XUMHuYecKuM Qopmynam. OmnpeserneHue CTENeHEW OKUCICHMsS AJis
3JIEMEHTOB, 00pPa3yIOIUX BELIECTBA PA3HBIX KIACCOB.

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakuu. OKUCINUTENb U BOCCTAHOBUTENb, OKHCIEHUE
U BoOcCTaHOBJeHHE. PaccraHOBKa KO3((UIMEHTOB B OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusax METOAOM IEKTPOHHOIO OaJlaHca.

9 kJacc

I'nasa 1. [loBTOpeHue u 00001MeHHe CBeIEHUIT 10 Kypcy 8 Kkiacca

bunapusie coeaunenus. Okcuapl coneoOpasyrolie u HecoeoOpasytomue. ['uapoKkcu b
OCHOBaHUs, aM(OTEpHbIE THJIPOKCHUJIbI, KUCIOpOACOAepKamue Kuciotel. CpenHue, KHCIBIE,
OCHOBHBIE U KOMIUJIEKCHBIE COJIU.

O060061ieHre cBeleHui 0 XUMHUecKux peakiusax. Kiaccupukanus XUMUUECKUX peaKIHi
[0 pa3lUYHbIM TPU3HAKaM: COCTaBY M UHUCIYy pearupyrolux H 0O0pa3yIoIIMXCs BELIECTB,
TerIoBoMy 3 PeKTy, 00paTUMOCTH, U3MEHEHHUIO CTETICHEW OKUCIICHHS 3JIEMEHTOB, 00pa3yoInuX
pearupyrolme BELECTBA, arperaTHOMY COCTOSIHUIO pPEarupyrollux BELIECTB, UCIOIb30BAaHUIO
KaTajan3aTopa.

[TonsiTHE O CKOPOCTM XHMHYECKOM peakuuu. DakTophl, BIUAOIIME HA CKOPOCTh
XUMHUYECKHX peaKlMii: MpHUpoJia pearupyrollux BEIIeCTB, MX KOHIEHTpalus, TemIeparypa,
IJIOIAb COMPUKOCHOBEHUS, HANIMUKE KaTaiu3aTopa. Karanus.

JleMOHCTpALIMK

e 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peakLUy OT IPUPO/Ibl PEATUPYIOIINX BEIIECTB.

e 3aBUCUMMOCTb CKOPOCTM XHMMHMYECKOM pEeakUuu OT KOHIEHTPALMU pearupyroumx
BELIECTB.

e 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peakuuud OT IUIOMAAH CONPUKOCHOBEHHUS
pearupyrouux BeIEeCTB.

e 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peaKkiuu OT TEMIIEpaTyphl pEarupyroiiux BEIIeCTB.

I'naBa 2. XumMu4eckHne peakuuu B pacTBOPax 3J1eKTPOJIUTOB

[TonsitTie 00 DJIEKTPOIUTHYECKON JUCCOIUAIUU. OJEKTPOJUTHI WU HEIIEKTPOJIUTHI.
MexaHu3sm  auccolManil  dJEKTPOJIMTOB C  Pa3JIMYHBIM = XapakTepoMm cBs3u. (CreneHb
ANEKTPONUTHYECKON nucconnanuu. CUIbHbBIE U c1a0ble 371eKTPOIUTHI.



OCHOBHBIC TIOJIOKEHUSI TEOPHH DJICKTPOIMTUYECKOW maucconmanuu. Kiaccudukarus
MOHOB M MX CBOMCTBa. KHCIOTBI, OCHOBaHHUS M COJIM KakK 3JEKTpONUThL. VX knaccudukanus u
JIUCCOIUAIIUS.

OO0mue XUMHYECKHE CBOICTBA  KHUCJIOT: HW3MEHEHHE OKpacKM  HHIUKaTOPOB,
B3aUMOJICCTBHE C METalaMHM, OKCHJAMH M THUJIPOKCHUIAMU METANIOB U  COJSIMHU.
MonekynspHble U HOHHBIE (TIOJTHBIE U COKPAIIEHHBIE) ypaBHEHUS peakiuil. XMMHUYECKHU CMBICI
COKpAIICHHBIX YPAaBHCHUM. YCIIOBHs NPOTEKAHMS PEAKLUUN MEXKIY 3JIEKTPOJMTAMH 10 KOHLA.
Psi1 akTUBHOCTH METAILIOB.

OO0mue XMMHUYECKHE CBOMCTBA IIEJIOYEH: B3aUMOJCHCTBHME C KHUCIOTAMH, OKCHAAMHU
HEMeTaJUIoB, cojsMu. OOmMe XHMHYECKHe CBOWCTBA HEPACTBOPUMBIX  OCHOBAHUM:
B3aUMOJICCTBUE C KUCTOTAMHU, Pa3JIOKEHUE MPU HarpeBaHUU.

OO61re XMMHYECKHEe CBOMCTBA CPEAHUX COJICH: B3aUMOACHCTBHE C KUCIOTaMU, IeI0YaMH,
COJISIMH U METauIaMu. B3anmo1eicTBUE KUCIIBIX COJIEH CO LIET0YAMM.

['maponn3 kak OOMEHHOE B3aMMOJICUCTBHE COJield ¢ BOAOW. ['MAponmM3 colv CHUIIBHOTO
OCHOBaHUSI M ciaboW KucioTel. ['maponn3 comu ci1aboro OCHOBAHMSI U CHIJIBHOW KHCIIOTBHI.
Bonopoansrii mokazarens (pH).

CBolicTBa KHUCIIOT, OCHOBaHUM, OKCHUJOB U COJEH B CBETE TEOPUHU DJIEKTPOIUTHUECKON
JTUCCOLIMAIIMU U TIPEACTABICHUI 00 OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKITHSIX.

JleMOHCTpAIMK

e OmnpeneneHue xapakTepa cpebl B pacTBOpax CoJyeil.

IpakTn4yeckmne padoThl.

1. Pemenue sKCriepuMEHTAIBHBIX 33/1a4 M0 TEME «DJIEKTPOJIUTHYECKAsT JUCCOIIHAITUS».

I'naBa 3. HeMeTa/uIbl M MX COeTHHEHHS

CtpoeHrue aTOMOB HEMETAJUIOB M MX IOJIOXKEHHE B MEPUOAMYECKON cucrteme. Psj
ANIEKTpOOTpHULIaTeIbHOCTU. KpucTtamnnmueckue pemeérkd HEeMEeTallsIoOB — IPOCTHIX BEIIECTB.
@dusnueckue cBoiictBa HeMeTayuloB.  OOmuMEe  XUMHMYECKHME  CBOWCTBA  HEMETaJUIOB:
OKHUCJIUTEIbHbIE U BOCCTAHOBUTEIIBHBIE.

["ajorensl, cCTpoeHHE HMX aTOMOB U Mojekyld. Puznyeckue M XUMHUECKUE CBONCTBA
raJIOreHOB. 3aKOHOMEPHOCTH U3MEHEHUS! CBOWCTB T'aJIOTEHOB B 3aBUCUMOCTU OT UX IMOJIOXKEHHUS
B Iepuoauyeckod cucteme. HaxoxkIeHHe TaloreHoB B TMPUPOAE M HMX IOJy4SHHE.
buonoruueckoe 3HaueHrEe U MPUMEHEHUE rajlOreHOB.

["aoreHoBOJOPOJBI W COOTBETCTBYIOIIME WM  KHMCJIOTBI: IJIABUKOBas, COJIsHasd,
OpomoBOJOpO/IHAs, MOAOBOAOpOoAHas. ['amoreHuapl. KauecTBeHHBbIE peaklMyM Ha TaJOreHU-
uoHsl. [IpuMeHeHne coelMHEe M raJoreHoB.

O6mas xapaktepuctuka 3neMeHToB VIA-rpynmel. Cepa B mpupoje U €€ MoJydeHHUE.
AnnoTponHbsle MOAM(UKALMKM cepbl M MX CBOMCTBA. XHMHMYECKHE CBOMcTBa ceppl U €€
pUMEHEHHE.

CepoBo1OpOJI: CTPOCHUE MOJIEKYIbI, (pU3HUecKue U XMMUYECKHE CBOMCTBA, MOJTYYECHUE U
3Hauenne. CepoBogopoanas kuciaota. Cynbduabl 1 ux 3Ha4eHue. JIroMuHOPOpPHI.

Oxcun cepoi(IV), cepuucras kucnota, cyabputsl. KauecTBeHHas peakuus Ha Cylb(uT-
WOH.

Oxcun cepoi(VI), cepHas kucinora, cyabdatsl. Kpucramioruaparsl.

CepHas KucI0Ta Kak CUIIbHBINA 371eKTponuT. CBONCTBA pa30aBIeHHON CEpHON KUCIOTHI KaK
TUIIMYHOW KHUCIIOTBI: B3aUMOJICHCTBHE C MeTalslaMH, OCHOBHBIMH U aM(OTEPHBIMH OKCHIAMH,
OCHOBaHUSAMHU M aM(OTEpHBIMH THAPOKCUAAMHU, coisiMu. KauecTBeHHas peakuus Ha cynbdar-
WOH.

OO0mras XxapakTEepPUCTHKA 3JIEMEHTOB V A-Trpymnibl. A30T, CTPOSHHE €r0 aTOMa U MOJICKYJTBI.
@®usnyeckue M XHUMHUYECKHME CBOMCTBA M NPUMEHEHHE a30Ta. A30T B MNPUPOAE U €r0
Ouosornueckas poib.

AMMHaK, CTpOeHHE MOJEKYJBI U (PU3UYecKre CBOWCTBA. AMMHAauHasl BOJA, HAIIATBIPHBIN
CIUpT, THApAT aMMuaka. J[OHOpPHO-aKUENTOpHBIA MexaHu3M oOpa3oBaHHS CBSI3M B KaTHOHE



aMMOHMs. BoccraHoBuTenbHblE cBoiicTBa ammuaka. Coiu aMMOHMS M WX IPUMEHEHHE.
KauecTtBeHHas peakiiys Ha KaTHOH aMMOHUSI.

Oxcuzpl a3oTa: HECOJNIeoOpas3ylolMe M KHUCIOTHBIE. A30THUCTast KHCIOTa M HUTPHTHIL.
A30THas KUCI0Ta, €€ MoJy4yeHHe U cBoMcTBa. HuTpartsl.

®ocdop, crpoerne aroma u amiorponus. Dochunsl. Docpun. Oxcun docdopa(V) u
docdopnas (oprodochopnas) kucmora. Docdarsr.

OOmass xapakrepucTuka 31eMEeHTOB [VA-rpynmnbl: OCOOEHHOCTH CTPOEHHUS aTOMOB,
MIPOCTHIX BEIIECTB U COEJIMHEHUN B 3aBHCHUMOCTH OT IOJIOKEHUS AJIEMEHTOB B MEPUOANYECKOM
cucteme. Yriepoa. AiorpornHble Moaudukammu: anmas, rpadgur. AMOpQHBIA yriaepoa: caxa,
aKTHBUPOBAHHBIA yroib. AjacopOmus. XuUMHUYECKHE CBOWCTBa yriepona. Kokcoxumuueckoe
IPOM3BOJICTBO U €ro npoaykius. KapOumsr.

Oxcun yraepoaa (11): crpoenre monekyibl, moiay4denue u coiicrsa. Okcup yriepoaa (11):
CTPOCHHME MOJIEKYJbI, MOJTYYEHUE U CBOMCTBA. YTOibHAs KUCIOTa. COJM yroJibHOM KHUCIOTHI:
KapOOHaThI U TUIPOKapOOoHaThl. TexHudyeckas v MUIIEBas CoJa.

Opranuyeckast XuMus. YTJI€BOIOPOAbI.

Metan, 5TaH ¥ MOpoHaH Kak IMpenaeibHble (HACHIIICHHBIE) YIIIEBOAOPOIbl. OTUIIEH U
aleTHIEH Kak HenpeaesbHble (HEHAChIIEHHbIE) YyriaeBoaopoabl. CTpyKTypHblE (opMyIbl
BeniecTB. ['openue yriaeBoaopoaoB. Peakuuu nerugpupoBanusi npeAenbHbIX YIIIeBOIOPOIO0B.

CrupThl. DTUIIOBBIN CIIHPT, €0 MOJyYeHUE, TPUMEHEHNE U (U3UOIOTHYECKOe JICHCTBHE.
TpéxaTOMHBII CIUPT MIHLIEPUH. YKCYCHAs! KUCIIOTA KaK MPeICTaBUTENb KapOOHOBBIX KUCIIOT.

Kpemuuii: ctpoenne aroma u HaxoxjaeHue B mpupozge. Cunmmuuasl u cunad. CBoiicTBa
kpemuusi. Oxcua kpemuus (IV). KpemuueBast kucnota u e€ comim.

[TpousBoacTBo cTekna M ueMeHTa. llpoaykuus CHJIMKAaTHOM HPOMBINIIEHHOCTH:
ONTHUYECKOE BOJIOKHO, Kepamuka, papdop, dhasuc. OnTuueckoe BOJIOKHO.

Hemeranmner B mnpupone. ®dpakunoHHas IeperoHka >KUIKOIO BO3AyXa Kak crnocod
MOJlyueHUsl KHciIopoaa, azota u aprona. [lomydyenuwe Qocdopa, kpeMHus, xiopa, Hoza.
DNEeKTPOIN3 PACTBOPOB.

[TosryueHne cepHON KUCIIOTBI: CHIPbE, XUMU3M, TEXHOJIOTUYECKAsl CXEMaA, METOJ KHUIISILErO
CJI0s1, IPUHIUIIBI TETJIO0OMEHA, MPOTUBOTOKA U HupKyassuuu. OneyMm. [Ipon3BoacTBo amMmHaka:
CBIPBE, XUMU3M, TEXHOJIOTHUECKAS CXEMA.

IIpakTyeckue padoThI.

2. VI3yueHue CBONCTB COJITHOM KHCIIOTHI.
3. [lony4yeHne aMMuaka M H3y4eHUE €TO CBOWCTB.
4. ITony4yeHue yraekucioro rasza. KauectBeHHas peakiusi Ha KapOOHAT-HOHBI.

I'naBa 4. MeTa/iibl M UX COeTHHEHUS

[Tonoxenne MeETaAUIOB B NEPUOJUYECKOM CHCTEME XUMHYeCKMX aeMmeHtoB JI. WM.
MenpneneeBa, CTpOGHHE AaTOMOB M KPUCTAUIOB METAUIOB. Meramumyeckass CBsI3b U
METAJNIMYECKasi KpUCTaJUTMYecKas pemeTka. DU3nyecKue CBOMCTBA METAJUIOB: BJEKTPO- M
TEIUIONPOBOAHOCTD, OTPAXKAIOIIAS CIIOCOOHOCTD, TNTACTUYHOCTh. YEPHBIE U IBETHBIE METAJLIBI.

Mertaibl Kak BOCCTAHOBUTENN. DJIEKTPOXUMHYECKUN psll HanpshKeHuid. B3anmoaeiictere
METaJIOB C HEMETAJJIaMH, OKCUAaMH, KUCIOTAMH, COISIMU. ATTFOMUHOTEPMHUSL.

OO6mass xapaktepucTuka 31eMeHTOB [A-rpynmbl. OKCHABI M THAPOKCHIBI IIETOYHBIX
METAJJIOB, UX IOJIyYEHHUE, CBOMCTBA, IPUMEHEHNE. BaxkHENIINE COMM LIETOYHBIX METAIJIOB, UX
3HAYEHUE B MPUPO/JIC U KU3HU YEITOBEKA.

O6mass xapaktepuctuka odmeMeHTOB I[A-rpynmel. OKCUABI W THIPOKCHIBI IIIe-
JIOYHO3EMEJIbHBIX METAJUIOB, MX IOJYyYEHHE, CBOWCTBA M TNpHUMEHEHHE. BakHeinmme conm
[IEIOYHO3EMENTbHBIX METANIOB, UX 3HAUYCHHWE B MPUPOJE U KHU3HU uenoBeka. KapOoHaTel u
TUAPOKAPOOHATHI KAJIBITHSI.

Bpemennas u mocrosiHHas KECTKOCTh BOJbL. CMOCOOBI YCTpaHEHHs] BPEMEHHOMN
xE€cTrkocTu. CrocoObl yCTpaHEHUsI TOCTOSTHHOM JKECTKOCTH.



CoenviHEHHS ATIOMUHHS B MPHUpPOAE. XUMHYECKHE CBOICTBa amoMuHusA. OcoOeHHOCTH
OKCHJIa ¥ TUAPOKCUAA ATIOMUHUS KaKk aM(OTEpHBIX coequHEeHU. BaxxHelme comu aaoMuHus
(xopu, cyabdar).

OcoOenHoctu cTpoeHHsl aToma xeine3a. JKenezo B mpupoje. Baxueilmue pynasl xenesa.
[Monydyenue uyryna u cranu. Okcuzapl u ruapokcust xeneza (1) u (II1). Conu xenesa (1) u
(III). OGHapy>xeHHEe KaTHOHOB JKeJie3a B pacTBOPE. 3HAUCHUE COCTMHECHHH JKeTe3a.

Koppo3us razoas (xumudeckasi) U 3J€KTPOXUMHUYECKasl. 3alUTa METANIOB OT KOPPO3HUHU.
Metamnst B mpupoge. llonsarue o wmertamumypruu. UépHas u  UBETHas METaJUTYprusl.
[IupomeTtaimyprusi,  TMAPOMETALUIYPrus,  JIEKTpOMETAIyprus.  JIOMEHHBIM  Ipolecc.
[TepepaboTka yyryHa B cTajlb. DJIEKTPOIU3 PACILIaABOB.

JleMoHCcTpaL U

e BsaumosaeiicTBre HATPUs, TUTHS U KaJbLKS C BOJOM.
e [lonmyyenue ampOTEpHOTO THIPOKCUAA ATFOMUHUS U UCCIIETOBAHHUE €T0 CBOMCTB.

JlabopaTopHble ONBITHI.

1. B3aumoseiicTue xene3a ¢ pactBopom cyiabdara meau (11).
2. Ilomydenue U3BECTKOBOM BOJIBI U OTIBITHI C HEH.

3. Ionyuenue ruapokcuaos xemnesa (1) u (I11).

4. KauecTBEHHbIE PEAKIIMHM HA KATHOHBI XKeJle3a.

IpakTnyeckmne padoThl.

5. XKéctkocTh BOABI U CcIOCOOBI €€ yCTpaHEHMUSI.
6. Perienne skcriepuMeHTaIbHBIX 3a7a4 10 TeMe «MeTalb».

I'naBa 5. Xumus u okpy:kaiomas cpeia

Crpoenne 3emud: siIpo, MaHTHs, 3€MHas Kopa, jurocdepa, ruapocdepa, aTMmocdepa.
Xumnueckuil cocrtaB 3emiid. I'opHbie mopoasl. Munepansl. Pyabl. OcagouHble TOpHBIE TOPOJIBI.
ITome3nble MCKOITaeMEIE.

Hcmounuxu xumuueckozo 3azpsasnenus okpyicaroujeli cpeosl. I modanbHble 5KOJIOTHYECKHE
npoOJeMbl  YeJIOBEYECTBA: HapyIIEHHE OHOT€OXUMHUYECKHMX KPYTOBOPOTOB XHMHUYECKHX
AJIEMEHTOB, MOTEIUICHUE KJIUMAaTa, KUCIOTHBIE JOXKAU U Ap. O30HOBBIE AbIpbl. MexayHapoaHOe
COTPYAHUYECTBO B OO0JACTH OXpPaHbl OKPYKAIOIICH cpeapl OT XMMHYECKOTO 3arps3HEHUsI.
((36J'IéHa$I XUMU). 3HalleHue XMMMHQCKOIZ HAyKu 6 peuleHUuUuU COBPEMEHRHbIX IKONO0SUHUECKUX
npooem, 8 Mmom Yucie 8 NpedomepaujeHul MexHO2eHHbIX U IKOJI02ULECKUX Kamacmpodg.

I'naBa 6. OO0o0meHHe 3HAHMII MO XHMHH Kypca OCHOBHOM mkojbl. IloaroroBka k
OCHOBHOMY rocyapCTBEHHOMY 9K3aMEHY

CtpoeHue aToMa B COOTBETCTBHM C IIOJIO)KEHHEM XHMHYECKOTO »3JEMEHTa B Iie-
puoaudeckor cucreme. CTpoeHHUE BEIIECTBA: XUMHUYECKas CBA3b M KPUCTAJUINUECKAs PEIETKA.
3aBUCUMOCTh CBOMCTB OOpa30BaHHBIX JIEMEHTaMHU MPOCTHIX BEIIECTB (METAJJIOB, HEMETAIJIOB,
0JIarOpOJIHBIX TAa30B) OT IMIOJIOKEHMsI 3JEMEHTOB B MNEPUOAMYECKON cucteme. Tumosorus
HEOpPraHMYECKUX BEILECTB, pa3/ieJ€HNe X Ha KJlacchl U rpynnsl. [IpeacraBureny.

[Ipu3Haky © yCIIOBUSL MPOTEKAHUS XUMUYECKUX peakuuid. THUMOJOrus XUMHYECKHX
peakuMii 1O pa3NMYHBIM NpHU3HAaKaM. Peaknuu uOHHOro oOMeHa. OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIUH.

XVWMHUYECKHE CBOWCTBA IPOCTBIX BEIIECTB. XapaKTEpHblE XUMHUYECKHE CBOMCTBA
COJIe00pa3yoIuX OKCHJIOB, TMIPOKCUAOB (OCHOBaHHH, KHUCIOPOJICOACPKAIUX KUCIOT U
aM(OTEPHBIX TUAPOKCH]IOB), COJIEH.



TemaTudeckoe NJJaHUPOBaAHUE C YKa3aHUEM KOJIHUYECTBA YaCOB,

OTBOAMMBIX HA OCBOCHHE Ka)KIIOﬁ TEMbI

8 kiace (70 uacos)

Ne o/m Conepixanue KounuecTBO YyacoB
1 [lepBoHavabHBIE XUMHYECKHE TOHSATHUS W 3aKOHBI 21
XUMHUH
2 BaxHeiime  mpencTaBUTENIM  HEOPTaHUYECKUX 19
BemiecTB. KonuecTBEHHBIE OTHOIICHUS B XUMUHU
3 OCHOBHBIE KJIaCChl HEOPTAHNMYECKUX COSTUHEHUIN 12
4 Ilepnonrueckuil 3aKOH U IIEPUOAUYECKAs CUCTEMA 9
xumuueckux aaemenToB 1. . Menaeneena
5 Xumuueckas ¢Bsi3b. OKMCIUTEIBLHO- 9
BOCCTAaHOBUTEJIbHBIC PEAKITUU
HUTOI'O: 70
9 kiace (68 uyacos)
Ne i/ Conep:kanue KoanyecTBO 4acoB
1 [ToBTOpeHME 1 0000IIEHUE CBEICHUH TI0 KypCy 8 )
Kjacca
2 XVMMHYECKUE PEeaKlIMy B PACTBOPAX JIEKTPOJIUTOB 10
3 Hemerasuiel ¥ X cOeIUHEHUS 25
4 Mertamisl 1 BX COSTUHCHUS 17
5 XUMUS 1 OKpYKAroIas cpejia 2
6 O060011eHMEe 3HAaHUH IO XMMUHU Kypca OCHOBHOM 9
mikoJiel. [ToaroroBka k OCHOBHOMY
rOCy/IapCTBEHHOMY 2K3aMEeHYy
HUTOI'O: 68
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