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I[TOACHUTEJIbHA A 3AITMCKA

AnantupoBaHHas pabodass nTporpaMMa IO XUMHHM JUIS OOYYalOIIMXCS C  3aJEpPiKKON
ncuxuveckoro passutus (nanee — 3[1P) Ha ypoBHe OCHOBHOTrO 0O0IIEro 0Opa3oBaHMs COCTaBJICHA B
cootBeTcTBUH ¢ DenepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM OCHOBHOTO OOIIETO
oOpasoBaHusl, QenepaibHON aJIaNTHPOBAHHOW OCHOBHOW 0Opa30oBaTeIbHON MPOTrpaMMOl OCHOBHOTO
obmiero o0pa3oBaHUsl OOYYAIOUIMXCS C 3aJEPXKKOM TMCHUXUYECKOTO Pa3BHUTHA, aJanTHPOBAHHOMN
OCHOBHOM 00meo0Opa3oBaTelbHONH MpOrpaMMbl OCHOBHOTO o0Omero oopa3zoBanusa (A
nereit ¢ 3IIP) I'bBOY COII c.bormanoBka, ¢ y4eToM paclpeleieHHbIX IO KiaccaM
MPOBEPSEMBIX TpPeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTEeIbHOM IPOrPaMMBI
OCHOBHOTO 00mIero 0O0pa3oBaHMsI W AJIEMEHTOB COJEpXKAHUS, MPEACTABICHHBIX B YHUBEPCAIHHOM
KoM(pUKATOpE 1O XUMUHU.

OO0masi XapakTepucTHKA Y4eOHOr0o nmpeaMeTa « XuMus»

YueOupiii npeamer  «XUMHS» ~ BXOAUT B MPEIMETHYIO 0071acTh
«EcTecTBeHHOHayuHbIe MpEAMETh». B cHucTeMe ecTeCTBEHHOHAy4yHOro O0O0pa3oBaHUS XUMHUSA Kak
y4eOHBIM TIPEeIMET 3aHUMAET BAKHOE MECTO B IMO3HAHUU 3aKOHOB MPUPOJIbI, (POPMUPOBAHUH HAYIHOU
KapTUHBl MHpPa, CO3JaHMHM OCHOBBI XMMHYECKUX 3HAHWM, HEOOXOIMMBIX JUIsl TIOBCEIHEBHOM J>KHM3HH,
HABBIKOB 3/I0POBOTO M 0OE30ITaCHOTO JUISTYCIIOBEKA M OKPYXKAIOMICH €ro cpeibl 00pasa )KU3HH, a TaKKe
B BOCIIUTAHHUH 3KOJIOTHYECKOU KYJIbTYPBHI.

YCHenHoCTh U3Y4eHUsT XMMHUU CBS3aHA C OBJIAJCHUEM XUMHUYECKHM S3BIKOM, COOJIFOICHUEM
nmpaBuil  Oe30macHOW paboThl TIPH  BBIOJIHCHHM XUMHYECKOTO JKCIIEPUMEHTa, OCO3HAHHUEM
MHOTOYHUCJIEHHBIX CBA3€H XMMHHU C IPYTUMU MPEIMETAMU IIKOJIBHOTO Kypca.

[IporpamMmma BKJIOYaeT B ce0s OCHOBBI HEOPraHUYECKOW M OpraHuueckoil xumuu. [naBHOI
uJeell TporpamMMbl SIBJISETCS CO3JaHHME 0a30BOTO KOMIUIEKCA OIOPHBIX 3HAHUM 10 XHUMUH,
BBIPXEHHBIX B (pOpME, COOTBETCTBYIOINIEH BO3pACTy O0yUYaIOUIUXCS U UX OCOOBIM 00pa3oBaTebHBIM
MOTPEOHOCTSM.

B comepkaHuM  JAHHOrO Kypca NIPEACTABICHBl  OCHOBOIIOJATAIOLIME  XUMHUYECKHUE
TEOPETUYECKUE 3HAHUWA, BKIIOYAIONIME HM3YYEHHUE COCTAaBA M CTPOCHUS BEILECTB, 3aBUCUMOCTH HUX
CBOWCTB OT CTpPOEHUs, NPOTHO3UPOBAHME CBOMCTB BEILIECTB, HCCIEAOBAHUE 3aKOHOMEPHOCTEU
XMMHYECKHX MPEBPALLCHUI U TyTEN yNpaBiICHUS] UMUB LENSAX MOJIYYEHUS BEUIECTB U MAaTEPUAIIOB.

TeopeTnyeckyr0 OCHOBY M3Y4YEHHS HEOPraHMYECKOM XHWMHHU  COCTaBJISIET  aTOMHO-
MOJIEKYJIsIpHOE yueHue, [lepuonnueckuii 3akoH .M. MenneneeBa ¢ KpaTKuMu



CBEIEHUSIMH O CTPOCHHUH aTOMa, BHJAX XUMHUYECKOW CBSI3M, 3aKOHOMEPHOCTSAX IPOTCKAHHS
XUMHAYECKUX PEaKITHii.

B m3ydeHuu Kypca 3HaYUTEIbHAS POJIb OTBOJAUTCS XUMUYECKOMY SKCIIEPUMEHTY: MPOBEICHUIO
MPAKTUYCCKUX U JIAOOpAaTOPHBIX pabOT, OMHUCAHHIO PE3YJIbTATOB YYCHHYCCKOIO AKCICPUMCHTA,
COOJTIOJICHHIO HOPM | TPaBHJI 0€301acHOM paboThl B XUMHUYECKOW J1ab0paTopuu.

Peanu3zanms naHHOM mporpaMMbl B Tpoliecce OOydeHusl mo3BoyuT oOydvaromiumcs ¢ 3I1P
YCBOUTH KITFOYEBBIC XMMUYECKHE KOMITETCHIINH U IOHSTH POJIb U 3HAUYCHHE XUMUHUCPEIH APYTHX HAYK O
MIPUPO/IE.

W3yueHre XUMHU CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOIIUXCSI HAYYHOTO MHPOBO33PEHUS,
OCBOCHHMIO OOIICHAYYHBIX METOJMOB (HAOJIIOJICHHE, HM3MEPEHHUE, HSKCICPHUMEHT, MOJCIHPOBaHMHE),
OCBOCHHIO TPAKTUYECKOTO MPUMEHEHHS HAYYHBIX 3HAHUI, OCHOBAHHOTO HA MEXIIPEJIMETHBIX CBS3SX C
npeameraMu «OKpyKaroIHi MUPY,

«Dusukay, «buonorusy, «[eorpapusn», «MaremaTrkay U GOPMHPYET KOMIETCHIIUH, HEOOXOIMMBbIC
JUTS IPOAOJKEHUST 00pa30BaHUsI B 00JIaCTH €CTECTBEHHBIX HAYK.

W3yueHne xumuM CcrocoOCTBYeT pas3BuThi0 y oOydaromuxcs ¢ 3[IP mpocTpaHCTBEeHHOTO
BOOOpakeHus1, QYHKIIMOHAJILHOW IPaMOTHOCTH, YMEHMSI BOCIIPUHUMATh U KPUTUUYECKU aHAIU3UPOBATh
WHPOPMAIIHIO, TPEJCTABICHHYIO B pa3iHYHBIX (opMax. 3HAUYUMOCTh TpEeAMeTa JUIsl Pa3BUTHS
JKU3HEHHOU KOMIICTCHIINU O6y‘-IaIOHII/IXC$I ¢ 3IIP 3axmrougaercs B YCBOCHHUH OCHOBBI XHMMHYCCKHUX
3HaHUI1,HEOOXOJUMBIX ISl IOBCETHEBHOW M3HH; HABBIKOB 3J0POBOTO M OE30MaCHOTO JUITYEIIOBEKA U
OKpYKalolIeH ero cpesibl 00pasa Ku3Hu; GOPMUPOBAHMH IKOJIOTUICCKON KYIbTYPHI.

[Iporpamma oTpaxkaeT coaepkaHue OOydeHUs MpeaMeTy «XHUMHSI» C Yy4eTOM OCOOBIX
oOpa3zoBarenbHBIX MOTpeOHOCTEH oOyuaronuxcs ¢ 3[1P. OBnageHne y4eOHBIM TPEIMETOM «XUMUSD)
MPEJCTABISCT ONMPEACICHHYIO TPYIHOCTh s oOyuaromuxcs ¢ 3[IP. Dto cBsi3aHO ¢ 0COOCHHOCTSIMHU
MBICIIUTEIbHON ACATCIIBHOCTHU, ICPUOJUICCKUMU KOJIEOaHUSIMU BHUMAaHUsA, MaJIbIM 00BEMOM naMATH,
HEJIOCTaTOYHOCThIO OOIIEro 3amaca 3HAaHWH, MOHM)KEHHBIM IT03HABATEIBHBIM HHTEPECOM WU HH3KUM
YPOBHEM PEUECBOTO PA3BUTHSL.

Jis mpeojioyieHus] TPYIHOCTEH B HW3YyUeHHHM YYeOHOro mpeamera «XWMHsS» HEoO0Xoauma
amanTanus o0beMa M XapakTepa y4eOHOro maTepuajia K MMO3HaBaTEIbHBIM BO3MOXKHOCTSAM JIaHHOM
KaTeropuu OOYyYaromMXcs, y4eT HMX OCOOCHHOCTEH pa3BUTHS: UCIOJIBb30BaHUE AITOPUTMOB,
BHYTPHIIPEIMETHBIX U MEKITPEIMETHBIX CBSI3€H, MOCTENICHHOE YCIOKHEHHE H3ydaeMOI'0 MaTepHara.

[lpy M3y4YeHUH XHMHUU HEOOXOJMMO OCYIIECTBISTh B3aWMOJICHCTBHE Ha MOJUCCHCOPHOU
OCHOBE.

Teoperudeckuii Matepuan peKOMEHIYeTCs U3ydaTh B MPOIECCE MPAKTHUECKOW NESTEIbHOCTH.
B03MOKHO BbIIIeNIeHHE OT/ACIBHBIX YPOKOB Ha PEIICHHUE 3a/1a4 B CBSI3M COCIIOKHOCTBIO aHAIIU3a TEKCTa
obyuaromumucst ¢ 3I1P. OpraHuuyeckoe €IMHCTBO MPAKTUYECKOH M MBICIUTEILHOW JESTEIbHOCTH
00yJaroImuXxcs Ha YpOKaX XMMHH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHMIO Oa3MCHBIX
XUMHAYECKUX 3HaHWKW W yMmeHuil. Oco0oe BHUMaHHE MPHU U3YUYCHHH XUMHH YACISICTCS H3YyUCHHIO
«CKBO3HBIX» MOHATHH U (POPMHUPOBAHUIO HaBbIKA CTPYKTYPUPOBAHUS MaTepHaa.



He.]'ll/l H 3aJ1a9I1 U3YyYCHUs yqeﬁnoro nmpeamMera «XHUMHU»

Obwue yenu n3ydeHus yueOHoro npeamera «XuMUsS» MpeAcTaBieHbl B pabodeil nmporpamme

OCHOBHOTr0 0011ero oopazoBanus. OHM aKTyaJU3UPOBAHbl C YYETOM HOBBIX MPHOPUTETOB B CHUCTEME
OCHOBHOTO 00mIero o0pa3oBaHMs, HANpaBIEHHOCTH OOyYeHUS Ha pPa3BUTHE U CaMOpa3BUTHE
JUYHOCTH, (QopMHpOBaHUE €€ HHTEIeKTa U o0miel KynpTypel. OOyueHHE YMEHHUIO YUHUThCA U
IIPOJOJKATh CBOE 0Opa30BaHME CAaMOCTOSITENILHO B HACTOSIIEE BPEMsI SIBISETCS OJHOM M3 BaXKHEHIINX
GbyHKIMI y4eOHBIX TPEIMETOB, B TOM YUCIE U «XHUMUN.

Hns obyuaromuxcs ¢ 3[IP, Tak ke, Kak W JJs HOPMATUBHO Pa3BUBAIOIIUXCS CBEPCTHUKOB,

OCBAaMBAIOIINX OCHOBHYIO 00pa3oBaTeNbHYIO MPOrpamMMy, JTOMHHHPYIOIIEE 3HAUCHHE MPUOOPETAIOT
TaKkue yenu, Kak:

dbopMUpOBaHHE WHTEIEKTYallbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K COTPYIHHYECTBY,
CaMOCTOSITEJIbHOMY NPUHATHUIO PEIICHUH, CIOCOOHON aanTUPOBATHCS K OBICTPO MEHSIOLIUMCS
YCIIOBHSIM JKU3HU;

HaIpPaBJIEHHOCTh 00yYEHHUs Ha CHUCTEMAaTHYECKOEe MPUOOIIEHUE yJaluXcs K CaMOCTOSTENIbHON
MIO3HABATEJIbHOW  JEATEIbHOCTH, HAYYHbIM M  IPAKTHYECKUM METOAAaM  II03HaHUS,
(bOopMHPYIONTM MOTHBALIMIO M pa3BUTHE CIOCOOHOCTEH K XUMUH;

o0OecrieueHre  yCIOBHH, CIHOCOOCTBYIOIIMX  MPUOOPETEHHIO  OOYYarOIIMMHUCA  OMbITa
pa3HoOOpa3HON AESATETbHOCTH, MMO3HAHUSA U CAMOIO3HAHMS, KIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHII ), UMEIOIIUX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIXBUIOB JIEATEIbHOCTH;
dbopMupoBaHUE YMEHUI OOBSACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOIIET0 MHpPa Ha OCHOBAaHUU
3HAHWH U OIbITA, OTYYEHHBIX [IPU U3YYEHUH XUMUU;

dopmupoBaHHe Yy OOydYarOUIMXCS TyMAaHUCTUYECKUX OTHOIIEHUI, NOHUMaHMs IIEHHOCTH
XUMHUYECKHX 3HAHUU JJIs1 BHIPAOOTKU SKOJOTMYECKH IeJ1IecO00pa3HOro MOBEACHUS B OBITY M
TPYAOBOM NIESITEIBHOCTH B LENAX COXPAHEHUS CBOETO 3J0POBbS U OKPYKAKOWIEH MPUPOIHOU
Cpenbl;

pa3BUTHE MOTHUBALIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U CAaMOBOCHUTAHHMIO HA
OCHOBE YCBOEHHUS OOIIEYETOBEYECKHX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAaHHOMY BBIOOpY
npoduis 1 HallPaBJICHHOCTH AaJbHEHIIero ooydyeHus.

Kypc HampaBiieH Ha pelieHue CIeayMuX 3a0ay, 00eCIeYNBaIOINX PeATn3alnIo IUYHOCTHO-

OPUEHTHUPOBAHHOTO U JESATENLHOCTHOTO MOAXOM0B K oOyueHHio xumuu oOydvarommxcs ¢ 3I1P Ha
YPOBHE OCHOBHOTO 00II1er0 00pa3oBaHUs:

(dopMHpOBaHUE NEPBOHAYAIBHBIX CHUCTEMATHU3MPOBAHHBIX MPEJCTABICHUNH O BeIIEeCTBaX, MX
NpeBpalleHUsIX M TMPAKTUYECKOM NPUMEHEHUH; OBJaJeHUE IMOHATUIHBIM almaparoM u
CHUMBOJINYECKUM SI3bIKOM XUMUH;

OCO3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHMUYECKON HayKHM Kak OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMUYECKUX MPEBpAIICHUN HEOPraHUYECKHX M OPraHHMYeCKHUX BEIIECTB Kak
OCHOBBI MHOTHX SIBJICHUH >HBOH W HEXHBOH MPUPOJBI; YIIIYOJNEHHE IpEACTaBIeHU o
MaTepuaIbHOM €MHCTBE MUDA;



® OBJAJCHUE OCHOBAMU XUMHUYECKOH IPaMOTHOCTHU: CIIOCOOHOCTBIO aHATM3UPOBATHU OOBEKTUBHO
OLCHUBATD )KU3HCHHLIC CUTYyalluH, CBA3aHHBIC C XI/IMI/ICf/’I, HaBBIKaMH 0€30I1aCHOTO O6paH_IeHI/ISI C
BEILICCTBAMH, HCIIOJIb3YEMBIMH B TIOBCEJHEBHOW KM3HH; YMCHHEM AaHAIW3UPOBATh U
IUIAHUPOBATh JKOJOTMYECKH O€30MacHOe IMOBEJICHHE B IIENSAX COXPAHEHHUS 3/I0pOBbS H
OKpYXXaroIlel Cpe/ibl;

" (bopmupoBaHME YMEHUN YCTAHABIIMBATH CBSI3U MEXKIY PEATbHO HAOIIOIaEMbIMH XUMHUYCCKHUMHU
SBJICHUSIMM M TIPOLIECCAaMH, IPOUCXOJSIIIMMH B MHKPOMHpPE, OOBSCHATH IPUYHHBI
MHOTro0oOpa3usi BEIIECTB, 3aBUCHMOCTh HX CBOWCTB OT COCTaBa M CTPOCHHS, a TaKXKe
3aBUCHMOCTh IPUMEHEHUS BEIIECTB OT UX CBOMCTB;

® ppuoOpeTeHue OIbITAa UCTOIb30BAHUS PA3IUYHBIX METOJOB M3y4YCHHUs BEUIECTB, HAOIIOACHUS
3a MX MPEBpAlICHUSIMU TPH MPOBEJCHUH HECIOXKHBIX XHUMHYECKUX HKCIEPHMEHTOB C
UCTIOJIB30BaHUEM JIA0OPATOPHOTO 000PYAOBAHUS M IPUOOPOB;

® (GopMupoBaHHE TPEACTABICHUI O 3HAYEHHMH XMMUYECKOW HAyKW W PEUICHUH COBPEMEHHBIX
9KOJIOTHYECKUX MPOOJIeM, B TOM YHCIIE B NMPEJOTBPAILCHHN TEXHOTEHHBIX U KOJOTHYECKHX
Karactpod.

OcoGennocTu oT00pa U aganTauuy y4e0HOro MaTepuaJsia o XuM1u

OOyuenue yyeOHOMY HpeaMeTy «XUMUsS» HEOOXOJUMO CTPOMTh Ha CO3AAHHUU ONTHMAJIbHBIX
YCJIOBHH Il YCBOEHUSI MpOrpaMMHoro Marepuana oOyuatomumucs ¢ 3[IP. Bonbiioe BHMMaHuMe
JIOJKHO OBITh yJIeJIeHO 0TOOpY y4eOHOro MaTepuana B COOTBETCTBUU C IPUHIUIIOM JAOCTYIHOCTH IPH
coxpaHeHuu obmiero 6a3oBoro ypoBHs. OH JOIDKEH MO CONEPIKAHUIO M 00BEMY OBITh 1Al THPOBAHHBIM
s obyqaronuxcs ¢ 3[IPB cooTBeTcTBUM € MX 0COOBIMU 00pa30BaTeIbHBIMU OTpeOHOCTIMU. Clienyer
00JIeTYNTHOBIAIcHUE MaTepuaaoM oOydaroriumucs ¢ 3I1P mocpencTBoM ero AeTaabHOTr0 00BICHEHUS
C CHCTEMaTHYeCKMM IIOBTOPOM, MHOTOKPaTHOM TPEHHPOBKOM B TIPUMEHEHUM 3HAHUN C
UCIOJIb30BAaHUEM IPUEMOB AITOPUTMHU3ALNU M BU3YaIbHBIX OMNOpP, OOyYEHUS CTPYKTYpPUPOBAHHIO
MaTepuana.

Bonbiioe 3HadeHue Ui MOJHOLIGHHOTO YCBOEHHs Y4eOHOro MaTepualia MMeeT Oropa Ha
MEXITPEIMETHBIE CBSI3U BOIIPOCOB, M3y4YaeMbIX B JAHHOM Kypce, ¢ TaKUMHU y4eOHBIMU NpeaAMeTaMH
kak «['eorpadus», «Dusuka», «buonorus». Ilo3Bonsist paccMaTpuBaTh OJUH U TOT K€ y4eOHBIN
MaTepual C pa3HbIX TOYEK 3pEHHs, MEXIPEIMETHbIE CBSA3M CHOCOOCTBYIOT €ro Jydiiemy
OCMBICIIEHHI0, 00JIee MPOYHOMY 3aKPEIUICHUIO MOTYYEHHBIX 3HAHUM U MPAKTUUECKUX YMEHUH.

[Tpy mOAroTOBKE K YpOKaM YUHUTEINb JOJKEH MPeayCMOTpeTh (pOpMUPOBaHUE y 00ydaromuxcs
YMEHHMI aHalu3UpOBaTh, CPaBHUBATH, 00001aTh U3y4yaeMblil MaTepuall, MJIAHUPOBATH MPEACTOSIIYIO
palboTy, OCYIIECTBIATh CAaMOKOHTPOJb. HeoOXoauMO TMOCTOSHHO CIEJUTh 3a IPaBHIbHOCTBIO
pedeBoro opopmiieHUs BbIcKa3blBaHUN oOydaromuxcs ¢ 311P.

B cBa3m ¢ 0COOEHHOCTSIMH TIOBEACHUSU JesATenbHOCTH oOywatomuxcs ¢ 3[IP
(pacTopMOKEHHOCTh, HEOPTaHU30BAaHHOCTH) HEOOXOAUM CTPOKAUIINKA KOHTPOJIb COOTIOIEHUS TPaBUII
TEXHHUKHU 0€30M1aCHOCTHU MPU MIPOBEIEHUH JIa0OPATOPHBIX padOT B XUMHUYECKOM KaOUHETE.



Buasl nesiteibHocTH 00yuyarommxcs ¢ 3I1P, o0ycioBiieHHbIe 0c00BIMHO0PA30BaTeIbHBIMHI
NOTPe0OHOCTSAMHU U 00ecneYnBaloIye OCMBbICJCHHOE 0OCBOCHHE COAep:KaHNU 00pa30BaHus 10
npeaMery « XuMHUsDH)

Copep:xanuie BUJIOB JeaTenbHOCTH oOyyaromuxcs ¢ 3[1P Ha ypokax xumuu onpezensercs ux
0COOBIMHU 00pa3oBaTeIbHBIMH MOTpeOHOCTAMH. [ToMmuMo mupokoucnonab3dyembrx B OOIT OO0
o0ImUX Ui BCEX OOYYarOIUXCS BHUJIOB ACSITEIBHOCTHCIETYET YCUIIUTh BH/IbI
JeSITeNIbHOCTH, CcrenupuIHbIe JUIss  JTaHHOM  KaTeropuuoOyyaroumxcs, AJis
o0ecreYeHrs: OCMBICJICHHOTO OCBOCHUS COZEp)KaHUsI 00Pa30BAaHUAINO MPEIMETY: yCUIICHUE
MIPEeIMETHO-TIPAKTUYECKON JESTEbHOCTH C aKTUBU3ALMEHCEHCOPHBIX CUCTEM; YepelOBaHUE BHUIOB
NESATENIbHOCTH, 3a/IeUCTBYIOIINX Pa3IMYHbIECEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHalia C OIOpoi Ha
QITOPUTM; «IIOIIATOBOCTHY» BU3YUYEHHUU MaTepuaja; HCIOJIb30BaHUE JOMOIHUTENIbHON BU3yallbHOM
orops! (TUIaHbL00PA3IIbI, CXEMBI, IA0JIOHBI, ONIOPHBIE TAOMUIIBI). 11 pa3BUTHS Yy 00yJarOmuXcs ¢
3I1P ymenus JieNlaTh  BBIBOJIBL, dbopMupOBaHUS  TPaMOTHOTO PEYEBOIO
BBICKa3bIBAaHUSHEO0X0IMMO UCIOJIb30BaTh ONOPHBIE clloBa U Kiuie. Ocoboe BHUMaHUE
CIeyeTYACTUTh O0YUYEHHUIO CTPYKTYPUPOBAHHUIO MaTepHalia: COCTaBIEHUE PUCYHOUHBIX UBEPOATbHBIX
CXEM, COCTaBJieHHuEe TabuL, COCTaBJICHUE KJIaccu(uKamum ¢
0003HAaYEHHBIMU OCHOBAHUSMU IS KJIaCCU(PUKAIIUU U HATIOJIHEHUE UX IIPUMEPAMU U JIP.

Jna obyuatromuxcs ¢ 3[IP cyniecTBEHHBIMU SIBJISIOTCSI IPUEMBI pabOTBI €
JIEKCUYECKUM MaTepuaioM 1o npeamMery. [IpoBoautcs cnenuaibHas padoTa NOBBEJCHUIO B AKTUBHBIN
CIIOBapb OOYyYaloUIMXCS COOTBETCTBYIOIIEH TepMUHONOTUU. 3ydyaeMble TepMHUHBI BBOJISTCS Ha
MOJIMCEHCOPHOW OCHOBE, 00s3aTebHa BU3yalbHAs MOIJICPKKA, AITOPUTMBI Pa0OTHI C OTIPE/IEICHUEM,

OTIOPHBIE CXEMBI JIsl aKTyaIu3allii TEPMUHOIOTUH.

Mecto yyeOHOro npeamera «XumMus» B y4eOHOM IUIaHe

B coorBerctBum ¢ ®DemepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTENBbHBIM — CTaHIAPTOM
OCHOBHOT0 0011ero o0pa3oBaHusi Y4eOHBIH mNpenMmer «XHMHA» BXOJIUT B MpPEIMETHYIO 00jacTb
«EcTecTBeHHOHAYYHBIE TTPEIMETHI» U SIBIISIETCS 00s3aTEIHHBIM JIJIST H3YYEHUSI.

VY4eOHbIM IUIaHOM Ha e€ U3ydeHue OTBeJeHO 8.5 yueOHbIX yacoB — 1o 0.25 4 B Hepeno B 8 1 9
KJIaccaX COOTBETCTBEHHO.

Conepxanne yueOHOro mnpenMera «XHMHUs», MPEICTaBICHHOE B  paboueil mmporpamme,
cootBerctByer ®PI'OC OOO, pazpadorano ¢ yderom [IpumepHoit OcCHOBHOM oOpa3zoBaTeIbHOU
IIpOrpaMMbl OCHOBHOTO 00IIero o0Opa3oBaHusi MO y4eOHOMY MHpeAMeTy «XHMHA», COOTBETCTBYET
[IpumepHoOil amanTHpOBaHHOW OCHOBHOM 00pa3oBaTeNbHOM IMpPOrpaMMe OCHOBHOIO  OOIEro
o0pa3zoBaHus 00YYAIOIINXCS C 3a7EP>KKOM MICUXUUYECKOTO PA3BUTHSI.



COAEPXAHUE YUYEBHOI'O ITPEJIMETA «XUMMWS»
CopneprxaHue U IpeAMETHBIE pe3yJIbTaThl pa3padaTbiBaeMON 00pa30BaTeIbHOM MPOrPaMMBbI JOKHBI
OBbITh HE HUKE COOTBETCTBYIOIIEIO COJAEPKAHUA U PEIMETHBIX pe3ynbTaToB DenepanbHii
aJalITHPOBAHHON OCHOBHOW 00pa30BaTENIbHOM POrpaMMBbl.

8 KJIACC

IMepBoHayajibHbIE XUMHYECKHE TIOHATHS

[Ipenmer xumuu. Ponb Xumuu 8 HcusHu venosexa®. Tena u BeniecTBa. OU3NYECKUE CBOMCTBA
BEILIECTB. ATperaTHO€ COCTOSIHUE BEIIeCTB. Xumusa 6 cucmeme Hayk. UUCTbIe BELIECTBA U CMECH.
Crnioco0s1 pasnenenust cmeceil. [IpaBmna Ge3omacHOro oOpalieHus ¢ BEIIeCTBaMH M JIA0OPAaTOPHBIM
obopynoBanueM. [lonsimue 0 Memooax NO3HAHUS 8 XUMULU.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKUE DJIEMEHTHl. 3HAKW (CUMBOJIBI) XHMHYECKHX DJIEMEHTOB.
OtHocuTenbHas atroMHasi Mmacca. [IpocThie U ClI0KHbBIE BEIECTBA. ATOMHO- MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas Gopmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH NOCMOAHCMEA
cocmasa eewjecms. OTHOCUTENIbHAS MOJICKYJIApHAs mMacca. MaccoBasi 10Jisi XUMUYECKOTO JIEMEHTa B
COEIMHEHUH.

DuU3NYECKUEe U XUMUYECKUE SIBJICHUS. XUMHUYECKas peakius. [[pu3Haku XUMUYECKUX PEaKLHil.
YpaBHEHUS XMMHUYECKUX PEaKIMii. 3aKOH COXpaHEHHUs Macchl BemecTB. Kiaccudukanus XuMUIecKux
peakiuii (CoeuHEHNUs, Pa3I0KEeHUs, 3aMEIICHHUs, 0OMEHA).

XYUMUYECKUN JKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOW MOCYAOH, ¢ MpaBWiIaMU pabOThHI B
naboparopun U TpuéMaMu OOpameHUss ¢ J1a00pPaTOPHBEIM O00OPYIOBAaHHWEM;, H3YyUYCHUE W OIUCAHHE
(bU3UYECKUX CBOWCTB 00pa3IloB HEOPTraHWYECKUX BEIIECTB, HaOMrOAcHUE (Pu3ndecKuX (IIaBICHHE
BOCKa, TasHUE JIbJIa, PACTHPAHHUE caxapa B CTYIKE, KUTIEHWE M KOHJEHCAIUsA BOJbI) U XUMHUYECKHUX
(ropeHue cBeuH, MPOKATMBAHHUE MEIHOW IPOBOJIOKH, B3aUMOJCHCTBHE MeJla ¢ KHUCIOTOW) SIBJICHHM,
HaOIOJICHWEe W OIKMCAaHHWE TPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peaKIui (pas3sioxKeHue caxapa,
B3aUMOJICHCTBHE CEPHOIM KHCIIOTBI C XJIOpWAOM Oapusi, pasnoxkenue ruapokcuaa memu (I1) mpu
HarpeBaHUH, B3aUMO/IeHiCTBUE *kele3a ¢ pacTBopoM cosd Menu (II));u3ydenue crocoGoB paszaeneHus
cMeceil (C TOMOIIbIO MarHuTa, (QUIBTPOBAHME, BBIIAPUBAHHE, IUCTUWILIALUSA, XpoMaTorpadus),
MPOBEJCHUE OYMCTKHU TOBAPEHHOW COJIM; HAOJIOJACHUE M OMHCAHHE PE3YJIHTaTOB IPOBEICHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHUsI MACChl; CO3JaHKe MOJIeei MoKy (IIapOCTEP>KHEBBIX ).

BakHeiilue npeacTaBUTE I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech rasoB. CocraB Bo3myxa. Kucimopog — 3JI€MEHT M TPOCTOE BEIIECTBO.
Haxoxxaenune kuciaopoga B mOpupoje, (PU3HUYSCKHE M XUMHUECKHE CBOWCTBA. Peakiuu TOpeHHs
MIPOCTHIX U CJIIOKHBIX BellecTB. CIIocoObl MOMYyYSHHS KHCIOPOa B JIAOOPATOPUH U NPOMBIULLEHHOCTIU.
[Mpumenenne kucinopona. Ilonstue 06 okcumax. KpyroBopor kwuciopoma B mpupope. O30n —
QNIOMPONHASL MOOUDUKAYUSL KUCTOPOOA.

Tennoeoti  s¢hpexm  Xumuueckou peaxyuu, MePMOXUMUUECKUE YPABHEHUs, DK30- H
IHIOTEPMHUUCCKHE PEAKIUU. TONIUGO: Yeolb u Meman. 3azpsazHenue 8030yXd, YCUleHue




NapHUKo8020 3 hexma, paspyuieHue 030H08020 ClOA.
Bonopox — snemeHT M mpocrtoe BemiecTBO. HaxoskaeHue Bojgoposaa B npupone,pusndeckue
U XMMUYECKUE CBOMCTBA (HA MpUMEpPE B3aUMOJCICTBUS ¢ HEMETAJUIAMHM MOKCUIAMH METAJIJIOB),
HNpUMEHEHHE, cnocobul nonyuenus. Ilonstue o kucnorax u consx.Kommuecto BemiectBa. Moub.
Monsipraass macca. 3akoH ABoraapo. MossipHblii 00bEM razos. Pacuers! mo xummueckoit hopmyie.
PacueTsr MaccoBOH 10JIM XUMHYECKOT03JIEMEHTa B COSANHEHNH, KOJTMYECTBA BEIIECTBA, MOJISIPHON
MacChl, MOJIIPHOTO 00beMa

ra3oB. PacuéTsl 10 XUMHYECKUM ypaBHEHUSIM.

Quzuueckue ceoticmea 600vl. Boma. Ee cocrtaB, cTpoeHMe H MOJEKylbl. Boda kak
pacmeopumens. PacTBOpbL. [lowsmue 0 HacblueHHbIX U HeHACblyeHHbIX pacmeopax. [lowsmue
pacmeopumocmu eewjecme 8 6ode. PacueT MaccoBOil JOJM BeIIeCTBA B pacTBOpe (IPOICHTHAs
KOHIICHTpanusi). MaccoBasi oJIsl BELIECTBAa B PACTBOPE. Xumuyeckue ceoucmea 600bl (pasziodiceHue,
peakyuu ¢ Hampuem, OKCUOOM Katvyus, okcuoom cepwvl (IV) peakyuu ¢ memaniamu, KUCIOMHLIMU U
ocHosHbIMU oKkcudamu). Tlonamue 06 ocnosanusx. Ponv pacmeopos 6 npupoode u 8 dcusHu uenosexd.
Kpyzo6opomeoout 6 npupode. 3arpsizHeHne npupoaHbIX Boa. OXpaHa U 0YMCTKA IPUPOIHBIX BOI.

BaxHelime Kiacchl HEOpraHWMuYecKux coenuHeHuid. Kiaccuukaiuss HeopraHU4ecKux
coequHeHuii. Oxcunapl: cocTaB, KiaccupuKanus  (KUCIOTHBIE, OCHOBHBIC, am@omepHuvle,
Heconeobpasyrowue - na npumepe okcuoa yenepooa (II) u oxcuoa azoma (I)), momenxnamypa.
Ilonyuenue u XUMUYECKHE CBOMCTBA OKCHJIOB (B3aMMOJICHCTBUE C BOJOW, KHUCIOTAMH, IIEITOYAMH).
OcnoBanms. Knaccudukanus ocHoOBaHMiA: IIENOYM M HEpacTBOpUMBIE OCHOBaHMs. HomeHkmaTypa
ocHOBaHMU. Du3MUECKUE W XHMHUYECKHE CBONCTBA OCHOBaHWH (B3aMMOJICHUCTBUE C OKCHIAMH
HEMETAJIOB, KUCIOTaMH, COJIIMU). [1onyuenue ocHOBaHU.

Kucnorsl: cocraB, Kiaccu(UKaiMs, HOMCHKIATYpa, (HU3UUYECKUE W XUMHUYECKUE CBOMCTBA
(B3aMMOEHCTBUE C METAaJUIaMU, OCHOBHBIMH OKCHaMU, OCHOBAaHHUSIMH, COJISIMH, Ha IIPAMEPE COJISTHOM
U CEePHOM KUCIOT), cnocobwl nonyuenus. Pan aktuBnoctumeramioB H. H. bekerosa. Conu (cpennue):
HOMEHKJIATYpa COJIeH, cnocodvl noiyueHusi, B3aMMOJICHCTBHE COJEH C MeTallaMH, KHCIOTaMHu,
I1eJI0YaMHU ¥ COJISIMU, TPUMEHEHHE.

[Tonstne 00 am@oOTepHBIX THAPOKCHUAAX (HAa TMPHUMEpE IMHKA U AIIOMUHUL). XUMUYecKue
ceoticmea (83aumooeticmaue ¢ KUCIOMAaMU U Werouamu, paziodiceHue npu Hazpesanuul) u noayieHue.

I'eneTnyeckas CBA3b MCXKAY  KilacCcaMu HCOPTaHUYCCKUX CO€IUHEHUH.

I'eneTnueckue psbL.

XVUMUYECKUH DKCIEPUMEHT: Ka4eCTBEHHOE OIpe/ieJIieHHe COAEp)KaHUsS KHCIOpOJa B BO3AYXE;
MOJIyYE€HUE U U3yYEHHE CBOMCTB KMCIOPOa; HAOM0IeHUE B3aUMOECHCTBHSI BELIECTB C KHCIOPOIOM U
yCIOBUSI BOSHUKHOBEHHS U MPEKpaIeHUs] TOpeHus (Toxapa); 03HaKOMIIEHHE ¢ 00pasliaMu OKCUIOB U
OTHMCAaHUE WX CBOMCTB; MOJYYEHHUE U U3YUYCHHE CBOWMCTB BOJOpOJa (TOpeHHe); HabmoIeHne 00pasioB
BEIIECTB KOJIMYECTBOM | MOIb; HCCleAOBaHHE OCOOEHHOCTEH pPACTBOPEHUS BEIIECTB C Pa3THUYHOMN
pPacTBOPUMOCTBIO; TPUTOTOBIIEHUE PACTBOPOB C OINPENEIEHHOM MacCOBOW J0JIE pPAacTBOPEHHOTO
BEIIIECTBA; B3aMMOJICICTBIE BOJBI C MeTaulaMU (HATpUEM U KaibleM) (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPHAIOB); OMNpENEJICHUE pPAcTBOPOB KHUCJIOT M WIeJIoYed C TIOMOIIbI0 HHJIUKATOPOB;
UCCIIeIOBaHe 00pa3lloB HEOPTAHUUYECKUX BEIIECTB PA3IMYHBIX KIACCOB;
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HaOJIIOZCHNE W3MEHEHMs OKpackd HMHAMKATOPOB B pAacTBOpax KHCIOT M IIEJOYeH; H3ydeHHe
B3aumozeiictBus okcunga mMeau(Il) ¢ pacTtBopoM cepHOM KHMCIOTBI, KUCIOT C METallaMH, peaKlui
HEUTpAIU3aluy; MOJIyYeHUE HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIJHOIO MeTajlla IPYrUM W3
pacTBOpa COJIM; PEIICHUE SKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMe «BakHelIne Ki1acchl HEOPraHM4eCKUuX
COCTUHEHUN .

IHepuoauveckuii 3akon u Ilepuoanyeckasi cucrema

xumunuyeckux 3jemeHToB /I. M. MenngeneeBa. CTtpoeHue aromMoB. XMMHYeECKasi CBS3b.

OKuCIANTEIBbHO-BOCCTAHOBHUTE/IbHBIC PEaAKIMHU

[lepBble MONBITKM KJIACCU(PUKALMU XUMHUYECKUX 3JeMeHTOB. [loHATHE O rpynmax CXOAHBIX
3JIEMEHTOB (ILENOYHbIE U IIETOYHO3EMENbHbIE META/UIbl, I'aJOTEHbl, UHEPTHBIE ra3bl). JreMeHmbl,
Komopbwle 0opaszyrom ampomeprvie OKCUObL U SUOPOKCUODL.

Ilepnonnueckuin 3akoH.  Ilepmoauueckas  cucremMa  xumuuyeckux  anemenrtos JI. M.
MenneneeBa. Koporkonepuoanas u oaunnonepuoonas hopmsl Ilepuonueckoil CHCTEMbl XUMUYECKUX
anemenToB /. M. Menneneesa. Ilepuonsl m rpynmsl. PU3MYECKUN CMBICI IOPAIKOBOIO HOMEpA,
HOMEPOB IepHo/ia U IPYIIIbI HJIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX siziep. M3omonvl. DneKTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
00os04eKk aToMoB nepBbIX 20 xumuueckux sneMeHToB [lepuoanueckoit cucrems J. M. Menneneesa.
XapakTepUCTUKa XUMHUYECKOIO 3JIEMEHTa II0 ero nosiokeHuro B llepuommueckoin cucreme [l M.
Menneneena.

3akonomepHocmu U3MeHeHUs CEOUCME INEMEHMOE MANbIX NePUO008 U 2IAGHLIX NOOSPYNN, 6
3asucumocmu  Om amoMHO20 (nOpsa0K08020) Homepa 3Hauenue Ilepuoduueckozo 3aKoHa U
Ilepuoouueckou cucmembl XUMUYECKUX 27eMeHmMOE O pazeumusi Hayku u npaxmuxu. [. H.
Menoeneeg — yuénwiii u 2paxcOaHuH.

Xumuyeckass cBs3b. KoBanmeHTHast (mofisipHass U HEMOJNSIpHAsl)  CBS3b.
dnexmpoompuyamenbHOCMb AMoOMO8 Xumuyeckux snemenmos. VlonHas cBsi3b.

Crenens okucieHus. OKUCIUTETLHO-BOCCTAHOBHUTENbHBIE peakiuu. [Iporeccsl okucneHus u
BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHYECKUN OKCIIEPUMEHT: W3y4eHHE OOpa3IloB BEHIECTB METAUIOB M HEMETAJUIOB;
B3aMMOJICVCTBUE THUIPOKCHIA LMHKA C pacTBOPAMH KHUCIOT M LIEJIOYEH; IPOBEICHHUE OIBITOB,
WJUTFOCTPUPYIOLIUX MPUMEPBl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuii (TOpeHue, peakiuu
pa3IoKEHUs!, COSAMHEHNS).

Me:xnpeameTHblie CBSI3U

Peanuzarus MexXnpeIMETHBIX CBSA3EH MPU M3YYEHUH XUMUU B 8 Ki1acce OCYIIECTBIISIETCS Yepes
WCIIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHSATHN, SBJISIOMIAXCS
CUCTEMHBIMU JJIS OTAEJIbHBIX MIPEAMETOB €CTECTBEHHO- HAYYHOTO LIMKJIA.

OO0mme ecTecTBEHHO-HAyYHbIC TOHSTHS: HAay4YHBIA (DAKT, THUIIOTE3a, TEOPHsS, 3aKOH, aHAJHU3,
CUHTE3, KIacCHU(pUKAIUs, MePHUOJUIHOCTh, HAOTIOACHHE, SKCIIEPUMEHT, MOJCIUPOBAHKE, U3MEPEHUE,
MO/ICJTb, SIBJICHHE.

®dusnka: Marepusi, aroM, DJJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIUJ, H3OTOIIbI,
PaINOaKTUBHOCTh, MOJICKYJIa, SJIEKTPUUECKUN 3apsil, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSTHHE
BEIeCTBa, ra3, GU3NYECKUE BEIHYMHBI, SIUHHUIIBI U3MEPECHHUS,
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KOCMOC, TUTaHEeTHI, 3BE3/161, COJTHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPOJIBI, MOJE3HBIEUCKOIIAEMBIE,
TOILTUBO, BOJTHBIC PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYECKasl peaKkuusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass  cucteMa  XuMuuyeckux  asiementoB 1. .
MenpneneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBONCTB XMMHYECKUX HJIEMEHTOB
MEPBBIX TPEX MEPUOJOB, KM, KAIbIUA U UX COCIMHEHUN B COOTBETCTBUHM C MOJIOKEHUEM JIEMEHTOB
B [leprnoanyeckoi cuctemMe u CTPOEHUEM UX aTOMOB.

CTpoeHue BelecTBa: BHJbl XUMHYECKOW CBA3U. T[HUMNBl KPUCTALUIMYECKUX PEHIETOK,
3A8UCUMOCTb CBOUCME 8eulecmaa Om Muna KpUCMaiiuieckol peuémku U 6Uu0d XUMu4ecKkou cesa3u.

Knaccudukanms W  HOMEHKJIATypa HEOPraHMYECKUX BemecTB (MEXIyHapoaHas U
TpUBHAJIbHASI). XHMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3jIU4YHBIM  KJlaccam
HEOPraHWYECKUX COCAMHEHUM, TeHETUYECKasl CBA3b HEOPraHUYECKUX BEUIECTB.

Krnaccudukanus XUMHUYECKUX PEAKIUA 10 Pa3IMYHBIM TpHU3HAKaM (M0 YHCIy U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEMIOBOMY 3(PdeKTy, M0 U3MEHEHUIO CTENeHEell OKHCICHUS
XUMHUYECKUX DJIEMEHTOB, [0 00pamumocmu, no Y4acmuoKamaiuzamopa). IK30- 1 SHIOTEPMUUYECKHE
peakuuu. Tepmoxumuueckue ypasHeHus.

Iouamue o ckopocmu xumuueckou peakyuu. Ilonamue o6 obpamumvlx u HeoOPAMUMBIX
xumudeckux peaxkyusx. Ilonamue o 2comoeeHHbIX U 2cemepoceHHblx peakyusx. Ilonamue o xumuieckom
pasHosecuu. CmeweHue xumuieckozo pasnogecus. Daxmopul, eiusowue Ha CKOPOCMb XUMUYECKOU
pearyuu u noloNHCeHue XuMuyecko20 pagHoBecusl.

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKI[UH,  DJIEKTPOHHBIM  OallaHC  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHOMN peakunu. CocTaBleHNE YPaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI
C MCTIOJIb30BaHUEM METO/1a HJIIEKTPOHHOTO OasaHca.

Teopust 3AEKTPOIUTUUECKOW JUCCOIMALUU. DIEKTPOJUTUUYECKAS TUCCOLUALUSA. DIEKTPOIUTHI
U HedJIeKTponuThl. KaTHoHBI, aHMOHBI. Mexanuszm ouccoyuayuu ewyecmes ¢ paziudHblMu BUOAMU
xumuueckou ceasu. Ilonamue o cmenenu ouccoyuayuu. CUIbHBICH CIIa0bIe DIIEKTPOIIUTHI.

Peakiiun woHHOTO OOMEHa. YCIOBHUSI MPOTEKAHMUs] PEAKIMA HOHHOTO OOMEHa 0 KOHIIA.
[TonHble U COKpallEHHBIE HOHHBIE YPAaBHEHUS peaklui. XUMHUUECKHUE CBOWCTBA KUCIOT, OCHOBAHUN U
coJieil B cBeTe npejacTaBieHuil 00 anekTpoauTrnieckoi aucconuanuu. Cpena pactBopa. KauecTBeHHbIE
peaxiuy Ha KaTUOHBI M AaHUOHBIL: XJIOPHI-, OpoMUI-, HOAUI-, cynbdaT-, KapOoHaT-, CUIHMKaT-, (hocdat-
AQHMOHBI; THIPOKCH/I-HOHBI, KATHOHBI AMMOHHSI, MATHHUS, KaJIbIIVsI, aTFOMUHHMS, Kene3a (2+) u (3+),Meau
(2+), nuHKa, TPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX.

XUMHYECKUN DKCIIEPUMEHT: O3HAKOMJIEHWE C MOJCISIMU  KPUCTALTHYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJJIOB U HeMeTalioB (rpadura u anMasa),
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CIIO)KHBIX BEUIECTB (XJIOPUAA HATPUs); UCCIEOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKON peakuuu
OT BO3JIEHCTBHSA PazIMUYHBIX (DAaKTOPOB; HCCIEAOBAHHE AIICKTPOINPOBOJHOCTH PACTBOPOB BEILECTB,
mpolecca JAUCCOIMAIMKM KUCIOT, MIeJIo4Yeil U coliell (BO3MOXKHO HCIIONIb30BaHUE BUAECOMATEPUAIIOB);
MPOBE/ICHUE OIBITOB, WUIIOCTPUPYIOUIMX MPHU3HAKH TPOTEKAHUS pEeakuuil HOHHOro oOMeHa
(oO6pa3zoBaHue ocazka, BblAENIEHUE Ta3a, 00pa3oBaHUE BOJIbI); OMBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX ~PEAaKIUM (TOpeHue, peakluuu pasjoKEHUs, COEIMHEHUs);
pacro3HaBaHUE HEOPIaHMYECKUX BEIIECTB C MOMOILIBI) KAYECTBEHHBIX PEAaKUUN Ha HOHBI; PELICHUE
SKCIIEPUMEHTAJIbHBIX 3a7au.

HemeTa/uibl U HX cOeIMHEHUS

OOmas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbBIE CTETIEHU
okucienus. CtpoeHue u pusnueckre CBONCTBA MIPOCTHIX BEIECTB
— rajJjoreHoB. XUMHUYECKUE CBOIICTBA Ha MpUMEpPE XJIopa (B3aUMOJEHCTBIE C METalllaMU, HEMETalllaMU
— BOJIOPOJIOM U KUCIOPOJOM, weroyamu). Xiaopoogopo. ComnsiHasi KUCIOTa, XUMHUUECKHUE CBOMCTBA,
noaydenue, NpUMEHEHUE. /[lelicmeue Xa0pa u Xai0po8ooopooda Ha Op2aHu3Mm yenoseka. BaxHeiine
XJIOPUJIBI U UX HAXO0XJICHUE B IPUPO/IE.

OO6mias xapaktepuctuka meMeHToB VIA-rpynmnbel. OcoO€HHOCTH CTPOCHUSI aTOMOB KHCJIOPO/Ia
U cepbl. XapaKTEpHbIE CTENIEHU OKHCIICHUSI.

Crpoennie n (u3NUYECKHE CBOWCTBA MPOCTBHIX BEIIECTB — KUCIOPOJAA M CEPhl. AJUIOTPOITHBIC
MOTU(UKAIIMH KHCIOPOAa U Ccepbl. XUMHUECKUE CBOWCTBA CEphl (B3aUMOICHCTBUE C HeMemariamu —
BOJOPOJIOM M KHUCJIOPOJOM, METAIAaMHU, KOHYEHMPUPOBAHHbIMU A30MHOU U CEPHOU KUCIOMAMU).
CepoBoziopoJi: cTpoeHHE, (pU3MUecKre U XMMHUYECKUE CBOMCTBA (KHUCJIOTHBIE U BOCCTaHOBUTEIIbHBIE
cBoiicTBa). OKCUIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa: (PU3UUYECKHE U
XUMHUYECKUEe CBOMCTBa (00mue u cnenuduueckue). Conu CepHOU KUCIOTHI, KAUECTBEHHAs PeaKius Ha
cynbdar-uoH. CepHHCTas KHUCIOTAa. Xumuueckue peakyuu, J1excaujue 6 OCHO8e HPOMBIULIEHHO20
cnocoba nonyuenus cepnou kuciomsel. Haxoxnenue cepsl U €€ coeMHeHU B npupoze. [Ilpumenenue
Cephl M €€ COeIMHEHHI BOBITY U B MPOMBIIINIEHHOCTU. XuMuueckoe 3azpsazHerue okpyicaoujeli cpeovl
COCOUHEHUAMU cepbl  (KUCTOMHbIE 00HCOU, 3acpsA3HeHue 6030yXa U B000EM0O8), CHOCOObl e2o
npeoomepauyeHus.

OO6mas xapakTepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB a30Ta W
docdopa, xapakTepHbIe CTETICHU OKUCICHHUS.

A30T, pacpocTpaHeHHE B MPUPOJIE, PU3NUECKHE U XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE C
MeTaJlJIaMi U HeMeTallJlaMH - KUCIOPOJOM U BoaopoaoM). KpyroBopoT a3ora B mpupojae. AMMHAK:
¢u3MvYecKkue M XHUMHYECKHE CBONCTBAa (OKHCIIEHHE, OCHOBHBIE CBOWCTBAa BOJIHOTO pacTBOpA),
noayyenue W TpuMmeHeHue. Colu aMMOHHUS: COCTaB, (HU3MYECKHME W XUMHUYECKHE CBOMCTBa
(paznokeHue, B3aUMOJIEHCTBUE CO MIellouaMu), npuMeHeHHe. KauecTBeHHass peakuusi Ha HOHBI
aMMOHHUA. A30THasi KUCIOTa, €€ (pu3mveckre U XMMHYECKHE CBOMCTBa (00mue u crnenuduueckue),
nonyuenue. Hwutpatbl (pasnoxkenme). A3oTuctasi Kucjiora. lcmonb3oBaHWE HHUTPATOB W COJICH
aMMOHHMSI B KaUeCTBE MUHEPAIbHBIX YA0OpeHUN. Xumuueckoe 3azpsazneHue
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OKpYdHcaroueli cpedbl COeOUHEHUAMU aA30Ma (KUCIOMHble 00JCOU, 3A2psA3HeHUe 6030yXd, NOuBbl U
8000EM08).

®dochop, amromponnvie mooupuxayuu Gocgopa, PpuznyUeckrne M XUMHUUYECKHUE CBOMCTBA
(B3aMMOJACUCTBUE C METaUIaMH, HEMETaNIaMH, KOHYEHMPUPOBAHHLIMU A30MHOU U  CEPHOL
kucromamu). Oxcun pocdopa (V), oprodochopHas kucmora: GU3HIECKHE U XMMHUYECKHE CBOICTBA,
nonyyenue. Ilonamue 0 MUHepanbHvlx YOOOpeHusax: Humpamol u gocpamol. [lonsmue 0 KOMNIEKCHBIX
yooopenusax. OOmas xapaktepuctuka diemMeHToB I[VA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB
yriaepoja u KpeMHusl. BaJeHTHOCTh U XapaKTepHbIe CTEIICHU OKUCIICHHS aTOMOB yIJIEpOAa U KPEMHHUS.
PacmipocTpanenue yriepona B IpUpo/Jie, XapaKTepHbIE CTETIEHH OKUCIICHHUS.

Yruepon, aorponHble MoauduKanuu (rpadur, anmas), GU3HIECKUe U XUMUYECKUE CBOICTBA
MPOCTHIX BEIIECTB (B3aMMOJEUCTBUE C METAJUIAMH, HEMETAIJIaMU, KOHYEHMPUPOBAHHbIMU A30MHOU U
cepnou kucromamu). Apcopomusi. KpyroBopor yriepona B mnpupoae. Okcuabl yriepoaa, X
¢dbusznyecKkue U XMMHYECKHUE CBOICTBA, MOJyYeHHE U MPUMEHEHHUE, IeHCTBUE HA OPraHU3M 4YeJOBeKa.
DKronoeuueckue npobaemol, cesizanuvie ¢ okcuoom yeaepooa(lV),; eunomesa 2nobanvro2o nomenieHus
KIuMama, naprHuxossiii 3¢ggexm. YToiapbHas KUCIOTa U €€ cOolM, UX (U3NYECKUE M XUMUYECKUE
CBOWCTBa, nonyuexue u npumenenue. KadecTBeHHas peakuusi Ha KapOoHatr- HOHBI. Mcmonb3oBanue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIINIEHHOCTH U CETCKOM XO3sICTBE.

OO6mue npencraBieHuss 00 OCOOEHHOCTAX COCTaBa U CTPOECHUS OPraHMYECKUX COEAUHEHUU
yriaepona (Ha mpuUMepe MeTaHa, STWUJICHA, 3TaHOoJa, YKCYCHOW KHCIOTBL. Mx cocmae u Xumuueckoe
cmpoenue. Knaccuguxayusa opeanuueckux éewjecms. IlonsTne o OMOTOTHMYECKH BaXKHBIX BEUIECTBAX:
KUpax, OerKax, yriaeBoiax — U UX POJIM B JKU3HU 4YeloBeKa. MamepuanvHoe eOUHCmBE0 0peanuyecKux
U HEOP2AHUYECKUX COeOUHEHUII.

Kpemuuii, ero ¢usnueckue ¥ XUMHYECKHE CBOWCTBAa (Ha NpHUMEpPE B3aMMOJICHCTBHS C
MeTaJUIaMH U HEMeTaulaMH), noiayuenue u npumeHeHue. Coedunenus kpemuus 8 npupooe. Obdwue
npeocmasenenuss 06 oxcuoe kpemuua(lV) u kpemnuesoui kucinome. Cunuxkamol, @uauueckue u
Xumuyeckue ceolcmea, NOLyYyeHue U NpumeHeHue 6 Oblmy, NPOMbIULIEHHOCMU (8 MeOUYUHCKOU,
91eKMPOHHOL, CMpoumenvbHou u op.). Basxchetiwue cmpoumenvHble Mamepuansl: Kepamurkd, Cmekio,
yemenm, Oemon, owcenesobemon. Ilpobremvl  6€30NACHO20  UCHONL308AHUSL  CIPOUMETLHBIX
Mamepuanos 8 NOBCEOHEGHOU HCU3HU.

XVUMHYECKUH 3KCIEPUMEHT: U3yUeHHE 00pa3lloB HEOPTaHUYECKUX BEILLECTB, CBOMCTB COJISIHON
KHUCIIOTHI; TPOBEACHHE KAYECTBEHHBIX PEAKIMi Ha XJIOPUI-MOHBI M HAONIOJICHHE MPU3HAKOB HX
MPOTEKAHHS;, ONBITHL, OTpaXKalomMe (QHU3MUECKHe W XHWMHYECKHE CBOWCTBAa TallOTEHOB W WX
coeIMHEHUI (BO3MOXKHO MCIIOJIb30BAaHHE BHJIEOMATEpHANIOB); O3HAKOMIIEHHE C 00pa3liaMH XJOPHJIOB
(raoreHu1I0B); O3HAKOMJICHHE C 0Opas3liaMu cephl M €€ COeAMHEHUSIMU (BO3MOXKHO HCIIOJIh30BaHUE
BUJieOMATEepHaOB);  HaONIoJieHHe  mpolecca  OOyriaMBaHMA ~ caxapa  MOA  JCHCTBUEM
KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI; W3Y4YEHHE XHUMHUYECKHX CBOMCTB pa30aBIeHHON CepHOM
KHUCJIOTHI, TPOBEJIEHHE KAauyeCTBEHHOW peakuMu Ha cynbdar-uoH U HaONI0JeHHEe TNpu3HaKa e
MPOTEKaHUs; O3HAKOMJIEHHE C (U3MUECKUMU CBOMCTBaMH a30Ta, ¢ochopa W HUX COEIUHEHUMN
(BO3MOKHO HCIIOJIb30BaHUE BHICOMATEPHATIOB), 00pa3aMu a30THBIX
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1 hochopHBIX yrnoOpeHHil; moTyyeHNEe aMMHaKa U U3y4YE€HHE ero CBOMCTB; IPOBEJCHHE KaueCTBEHHBIX
peaknuii Ha HOH aMMOHHS M (dochaT-uoOH U U3yueHHE NMPU3HAKOB MX MPOTEKAHUs, B3aUMOJCHCTBUE
KOHIEHTPUPOBAHHON a30THOW KHUCIIOTHI C MeIbI0 (BO3MOXXHO HCIIOJIb30BaHUE BUECOMATEPHAIIOB);
U3yuyeHHe MOJENeH KPUCTAUIMYECKUX PEHIETOK anMasa, rpaduTa; O3HAKOMIIEHHE C MPOIECCOM
ascopOLMu pacTBOPEHHBIXBEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM NMPOTUBOra3a; MOJy4yeHUE
YIJIEKHUCIIOTO Tra3a M M3Y4YEHHE €ro CBOWCTB; IPOBEICHUE KAUYECTBEHHBIX PEaKIMid Ha KapOoHAT- U
CWJIMKAT-UOHBl U M3yYEHUE NMPU3HAKOB MX MPOTEKaHUsS; 03HAKOMIJICHHE C IMPOJYKIUEH CHIUKATHOM
IIPOMBIIIJIEHHOCTH; PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1ad N0 TeMe «BaxHelline HeMeTaibl U UX
COETUHEHUS.

MeTa/uIbl M MX COEUHEHUS

OO61mas xapakTepuCcTUKa XMMHUECKHUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUH UX MOJIOKEHUS B
[Tepuonnueckoii cucteme xumuueckux semeHToB JI. . MenaeneeBa u ctpoenust aromoB. CTpoeHue
MeTauloB. MeTalmmyeckas CBA3b U METAININYECKask KpUCTAUINUecKash peeéTKa. DIEKTPOXUMUYECKUN
psaa HampspDKeHUH MeTayuioB. DU3MYecKHMe U XMMHUYECKHME CBOWCTBA METAJIOB (B3aUMOJAEHCTBHE C
KHCIIOPOJIOM, BOJIOH, kucinotamu). Obwue cnocodwvl noayuenus memannos. Ilowamue o xopposuu
Memannios, OCHO8Hble CnOCOoObl 3auumsl ux om kopposuu. Cniagvl (cmanv, 4yeyH, OOPAIOMUHUL
OpoH3a) u ux npumeneHue 8 Oblmy U NPOMbIULLEHHOCIU.

[Ilenounble meTauibl: nojoxeHue B Ilepuoguueckoil cucreme XMMUYECKUX 3iaeMeHToB [, U.
MenneneeBa; crpoenne atoMoB. Haxoxzaenue B npupoje. @usnueckre 1 XUMUYECKUE CBOMCTBA (Ha
npuMmepe Hatpuss U Kamus). OKCUABl U TUAPOKCUIBI HATpus M Kanus. lIpuMeHeHue IeIoYHBIX
METAJUIOB U UX COCTMHEHUM.

[[{eouHo3emMenbHBIE METAIBl MarHU M KaibLui: moJjioxkeHue B Ilepuoamueckoil cucreme
xuMHu4ueckux siieMeHToB J[. M. MeHueneeBa; CTpOCHHME HX AaTOMOB; HAaXOXJICHHE B MPUPOJE.
duznyeckue U XUMUYECKUE CBOMCTBA MarHus U Kanblius. BaxHeilmne coequHeHus Kanblus (OKCUJ,
THAPOKCHI, COJIN). KECmKOCmb 800bl U CHOCOOBI €E€YCMPAHEHUSL.

AmomuHuii: nonoxxkenne B Ilepuognueckoit cucteme XUMHYEeCKUX 3neMeHToB J[. .
MeHnpeneeBa; CTpOCHHME aTOMa; HaXOXIAEHUE B Ipupojae. Pu3NUecKMe U XMMHYECKHE CBOWCTBA
amoMuHus. AM(OTEpHBIE CBOWCTBA OKCHIA U THIPOKCH 1A ATFOMUHHUSL.

Kene3o: mnonoxenue B  llepmoamyeckoid  cuctemMe  XUMHYECKHX  anemeHtoB /[l .
MeHeneeBa; CTpoeHHE aTOMa; HaXOKJAeHUE B npupoie. Pusnueckue 1 XMMUYECKHUE CBOKCTBA JKele3a
(B3auMoielicTBUE ¢ METaJUIaMM, KUCIOTaMHu U cossiMu). Okcuapl, ruapokcuabl u conu sxenesa(ll) u
xene3a(Ill): cocras, cBoiicTBa U noyYeHUe.

XVUMUYECKUN OSKCIIEPUMEHT: O3HaKOMJIEHME ¢ o0pas3llaMd METauIoB U CIUIaBOB, UX
(bU3MYECKUMHU CBOICTBaMH; M3yU€HHUE PE3yIbTaTOB KOPPO3UU METAIUIOB (BO3MOKHO UCTIOJIH30BAHUE
BUJIEOMATEPHAIIOB), OCOOCHHOCTEN B3aMMOJEUCTBUS OKCUAA KaJlbllMsl M HATpUs C BOJOU (BO3MOXKHO
MCIOJIb30BaHNE BUACOMATEPUAJIOB); UCCIETOBAHIE CBOMCTBIKECTKOM BOJIBI; IIpOIlecca TOPEHUS JKene3a
B KHCIIOpO/ie (BO3MOKHO HMCIOJIb30BaHUE BUIEOMATEPHUAJIOB); MPU3HAKOB MMPOTEKAHUS KaueCTBEHHBIX
peakiuii Ha WOHBI (MarHus, Kanblws, amomMuHus, uHKa, sxene3a(ll) u sxemesa(Ill), memu(Il));
HabIoleHue 1
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ONMCaHHE IPOLECCOB OKpAIIMBAaHMUS IJJAMEHM HOHAMHM HATpUs, Kalusg W KajJbLus (BO3MOXKHO
UCIOJIb30BaHUE BUICOMATEPHAIIOB); MCCIENOBaHNE aM(OTEPHBIX CBOWCTB THUIAPOKCHA ATIOMHHUS H
TMJIPOKCUA LMHKA; pPEIIeHUE 3KCIEPUMEHTAIbHBIX 3a7ay Mo TeMme «BaxHeiiine MeTamibl U UX
COEIUHEHUS.

Xumusn u oKpyxscarouias cpeoa

Hoesvie mamepuanvi u mexuonocuu. Bewecmeéa u mamepuanvl 6 HOBCEOHEBHOU HCUSHU
yenosexka. Xumus u 300posve. bezonacnoe ucnonvsosanue gewecms u XUMUYECKUX — peakyuti 8
ovimy. Ilepsas nomowp  npu  Xumuueckux — odcoeaxu ompagnerusx. OCHOBbL IKOIOUYECKO
epamomuocmu.  Xumuueckoe 3acpsi3HeHuUe  OKpyJcarowel cpedvl (npedeivhdas — OONYCMUMAs
koHyenmpayus eewgecms — IJ[K). Ponvxumuu 6 peuieHuu 3K0102U4ecKux npooiem.

Ilpupoounsie ucmounuku yeneo00po0os (yeoib, NpupooHvlll 2a3, Hepmbv), NPOOYKMbL UX
nepepabomku, ux poib 8 Oblmy u NPOMbIULIEHHOCMU.

Xumuyeckuil SKCnepumenm: uzyuenue o0pas3yo8 mMamepuanos (Cmekio, Chiagbl Memaios,
noauMepHbie MAmepua.ivl).

Me:xknpeameTHble CBS3H

Peanuzanus MexnpeIMeTHbIX CBA3EH IpU U3yYEHUH XUMUHU B 9 Kiacce OCyLIECTBIISIETCS Yepes3
UCMOJb30BAaHUE KaK OOLIMX €CTeCTBEHHO-HAyYHBIX IOHATUIM, Tak W MOHATUH, SBISIOLIMXCS
CUCTEMHBIMU JIJISl OTJEJIbHBIX NIPEAMETOB €CTECTBEHHO- HAYYHOTO IUKJIA.

OO0ue ecTeCTBEHHO-HAay4yHbIE MOHATHS: Hay4HbI (akT, rUmoresa, 3aKOH, TEOpHs, aHAIM3,
CHHTE3, KiacCu(PUKanus, NepuOIUIHOCTh, HAOIIOIEHNE, SKCIIEPUMEHT, MOJICIHPOBAHNE, N3MEPEHHE,
MO/IeJIb, SIBJIEHUE, TAPHUKOBBIA 3 PEKT, TEXHOJIOTUS, MaTEepUAJIbI.

®usnka: MaTepus, aroM, OJJIEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIWJI, H30TOIbI,
PaaMOaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsill, POBOJHUKH, MOITYIPOBOAHUKY, IUIIEKTPUKH,
(OTORNIEMEHT, BEIIECTBO, TeNo, OOBEM, arperaTHoe COCTOSHUME BEIIeCTBa, ra3, pacTBOp,
pPacTBOPUMOCTh, KpUCTAJUIMYECKash pelETKa, CIJIaBbl, (U3NUYECKUE BETUYUHBI, €IUHUIBI U3MEPEHMUS,
KOCMHUYECKO€ IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunTes, nbixaHue, Ouochepa, 3KOCUCTEMa, MHUHEpaJbHbIE YHAOOpEeHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHBIE BELLIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOABI, MOJE3HbIE HCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

IIpuMepHbIe TeMbI IPAKTHYECKUX PadoT:

1. Jla6opatopnoe o0opynoBaHue u npuemsl  oOpameHus ¢ HuM. [IpaBuia
6e3o0macHoi paboThl B XMMUYECKOM TabOpaTopuu.

2. OunCTKa 3aTPA3HEHHON TOBAPEHHOMN COJIH.

3. Ipu3HaKK MPOTEKAHUS XMMUYECKUX PEAKIIUIA.
4. Tlonmy4eHue KUCIOPOIA M H3YIEHHUE ETO CBOWCTB.
5. IMonyyeHne BOAOPOA U U3YIEHUE ETO CBONCTB.
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6. IlpurorosieHre pacTBOPOB C ONpEEIEHHON MaccoBOMH J0Jeil pacTBOPEHHOIOBEIECTBA.

7 . Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4 I10 TEMC «OcHOBHBIE KJIaCChbI
HCOPTraHN4YCCKUX COGHHHCHHﬁ)).

8. Peakuuu HOHHOro OOMeEHa.

9. KauecTBeHHbIE Peakluy HA HOHBI B PACTBOPE.

10. IMonyyenue aMMuaKa 1 U3y4eHHE ErO CBOICTB.

11. IMonyyenue yriekucaoro ra3a U U3y4eHUe ero CBONUCTB.

12. Pemenue skcrnepuMeHTanbHbIX 3a1a4 o Teme «Hemeramnst 1V — VII rpynn nux
COCIMHEHUI.
13. Pewenue skcrepuMeHTaIbHBIX 33124 10 TeMe «MeTaslIbl U UX COEIMHEHHUS.

[Ipu mpoBeAeHWU MPAKTUYECKOH PaOOTHI KaKIbI €€ 3Tal BBIMOJHACTCS OOYYAIOUUMHUCS C
3I1P BMecTe ¢ yduTeneM U IMOJ €ro pykoBoaAcTBOM. Ha nocke 00si3aTeiabHO BBHIBEHIMBAIOTCS MpaBUiia
TEXHUKHA O€30MaCHOCTH, COOTBETCTBYIOLIME TAaHHOMY BHUAY paOOTHI, JaeTcs MpaBUJIbHAS 3aIlUCh
dbopMyn M yKasbIBaeTCsl ILeNb MpoBeAeHUs paboTel. [lpu HeoOXoaMMOCTH [aeTcsi BU3YyaJbHBIN
QITOPUTM BBITIOJIHEHUS 3aJaHUsA. JTO CIOCOOCTBYET OCO3HAHHMIO OOYYAIOIIMMHCS BBITTOITHIEMBIX
JEHCTBHI U MOJIyYEHHOTO pe3yybTara.

HpnMeprle KOHTPOJIBHO-U3MEPUTEJIBHBIC MATEPHUAJIBI 110 XUMHUHA

JUis opraHu3anuu INPOBEPKH, ydeTa M KOHTPOJSA 3HAHMM OOydarommxcs IO HpeaMeTy
MIPEyCMOTPEHBI KOHTPOJbHBIE pabOTHI, CAMOCTOATENbHBIE PA0OTHI, 3a4€Thl, MPAKTUYECKUE PAOOTHI,
tecTupoBanue. OIHUM U3 METOJI0B KOHTPOJIS pe3yibTaToB oOyueHus obydaromumxcs ¢ 3[1P sBnsercs
METOJ, IIOJMBAapUAaTUBHOIO JKCIIPECC- TECTHUPOBAHHUA C KOHCTPYHPYEMBIMM OTBeTamMHu. Ero
OTJIMYUTEIBHBIMUA YEPTAMHU SBJISIOTCSA OINEPATUBHOCTD, BBICOKAs CTEIICHb MHIMBUAYAIU3aLUHA 3HAHUM,
CPaBHUTEJIHHO MaJjble 3aTPaThl BPEMEHU U TpYJa Ha IPOBEPKY OTBETOB 00YUAIOIIHXCSI.

Jnsa obyuarouuxcst ¢ 3I1P Bo3MOkHO M3MeHeHue (HOPMYIUPOBKH 3alaHU Ha
«TIOILIATOBYIO», aJanTalys IMpenIaraeMoro o0yd4aromemMycsi TECTOBOIO (KOHTPOJIBHO- OLIEHOYHOTIO)
MaTepuaia: MCIOJb30BAHUE YCTHBIX W NMHCbMEHHBIX MHCTPYKIHH, YINPOILIEHUE UIMHHBIX CIIOKHBIX
(bopMyITMPOBOK MHCTPYKIIMH, pelieHre ¢ ONOPOi Ha aJaropuT™, oOpasell, UCIOIb30BaHUE CIIPABOYHOM
HH(pOpMaLINH.

KoHnTpoJsibHbIe padoThl 10 TeMaM

B paboueii mporpamme npeaycMoTpeHo 9 KOHTPOIBHBIX padoT:

Konmponvnas paboma  Ne 1. TlepBoHauyanbHBIC XUMUYECKHE MOHSITHSL.
XuMHU4YecKue deMEHThl. XUMHUECKrue (OpMYIIbI U YpaBHEHUSI.

Koumponvnaa paboma Ne 2. Tlepuonudeckasi cucreMa XUMHUYECKUX 31neMeHTOB/]. M.
MenaeneeBa. CTpoeHne aToma.

Koumponvnas paboma Ne 3. Xumudeckas CBS3b.

Koumponvnas paboma Ne 4. Kucnopon. Oxcunsl. 'openune. Bomopoa. Kucnotsr.

Comnu.
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Koumponvnas paboma Ne 5. O600111eHre CBEICHUN O BaKHEUIITNX KJIAaCCAaXHEOPTAaHMYECKUX
COETUHEHUM.

Koumponvnas paboma Ne 6. I1eKTpOIUTHYECKAS TACCOIUAITHS.
Koumponvnas paboma Ne 7. Hemerasibl.

Koumponvnas paboma Ne 8. Metanibl.
Koumponvnasa paboma Ne 9. Utorosas paboTa 3a Kypc HEOPraHUYECKOH XUMHH.
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IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBGHOI'O ITPE/IMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbratel ocBoenus oOydatouumucsa c¢ 3IIP ydebGHoro mpemmera
«XUMHS» JOJDKHBI COBMAAATh C pe3ylbTaTaMd aJalNTHUPOBAaHHONW paboueil mporpammbl
OCHOBHOTO 00111ero oopazoBanus. Hanbomnee 3HaYUUMBIMU SIBIISIFOTCSI:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIIYA K o6yqu1/Ho n ueneHaHpaBneHHoﬁ IMO3HABaTCIILHOM ACATCIIBHOCTU, YCTAaHOBKAa Ha
OCMBICJICHHUEC JIMYHOI'O OIIbITA, HaGJIIOI[GHI/Iﬁ 3a XUMHUYCCKUMU

HKCIEPUMEHTAMU;

OpHUEHTAlUsl Ha IPaBUJa MHIUBHUIYaJIbHOIO M KOJUIEKTUBHOIO O€3011aCHOrO IOBEJNEHMS IpU
B3aMMOJICHCTBUM C XUMHUUYECKUMHU BELIECTBAMU U COETUHEHUSIMU;

IpaKTUYeCKoe M3ydeHue mnpodeccuil M Tpyaa pa3IM4yHOIrO poja, B TOM YHCIE HAa OCHOBE
IIPUMEHEHUS U3y4aeMOro IPeIMETHOTO 3HaHUsl (HallpuMep, JIaDOpaHT XMMUYECKOIO aHAIIN3a);

YBa)XKCHHE K TPYAY U pe3yJIbTaTaM TPYLOBOH IEATENbHOCTH;

FOTOBHOCTh K OCO3HAaHHOMY IIOCTPOCHHIO JAIbHEHIIEW WHIMBUIYAIIBHOW TPAaeKTOPUU
00pa3oBaHMsl Ha OCHOBE OPMEHTHUPOBKM B MHpe Ipodeccuil U npodecCHOHANbHBIX MPEeANOYTEeHUH,
YBa)XXUTEJILHOTO OTHOLIEHUS K TPYY;

OCO3HAHME CBOETO MOBEJCHMS C TOUKHU 3PEHUS ONACHOCTH WM O€30MacHOCTH JUIsl ce0st MU JUIsl
OKpYKaIOIIHX;

OCHOBBI ~ DKOJIOTMYECKOM  KYyJbTYpbl,  COOTBETCTBYIOUIEH  COBPEMEHHOMY  YPOBHIO
9KOJIOTMYECKOT0 MBIIIJIEHUS], TIPUOOPETEHUE OIBITA 3KOJOTUYECKH OPUEHTHUPOBAHHOW IMPAKTHUECKOMN
NESATEIBHOCTH B JKU3HEHHBIX CUTYalUsX;

OCO3HAHME TIOCIIEJACTBUI M HENpPUATUE BPEAHBIX MPUBBIUEK (YHOTPEOJEHHUS aJKOToJIs,
HapKOTHKOB, KypeHHs) U MHBIX (hOpM Bpeza /Ui (PU3NYECKOTr0 U MICUXUYECKOTO 370POBbS;

NPUHIATHE pELIEHUN B JKU3HEHHOM CHUTyallMd HAa OCHOBE IE€peHOoca IMOJYYEHHBIX B XOJe
oOyueHusl 3HaHUH B aKTyaJbHYIO CUTYallUI0, BOCIIOIHATE 1e(ULIUT HHPOPMALIH;

TOTOBHOCTb OTOMpaTh U HCIOJIb30BATh HYKHYIO MH(GOPMAIIMIO B COOTBETCTBUU C KOHTEKCTOM
KU3HEHHOU CUTYaLlUH.

METAINIPEIJMETHBIE PE3YJIBTATHI

08J1a0euueynueepcaﬂbubmu ylleﬁl-lblMll HO3HABAMEIbHBIMU OCUCIGUAMU:

BBIABJIATHE HPUYHUHBI U CIICACTBUA ITPOCTBIX XUMUUYCCKHUX SIBJ'IeHI/If/'I;

OCYIIECTBIISITh CPAaBHEHUE, KIACCH(PUKAIINI0O XUMUYECKUX BEIIECTB MO 3aIaHHBIMOCHOBAHHSIM H
KpUTCPUAM IJI1 YKa3aHHBIX JIOTHYCCKUX onepaunﬁ;

CTPOUTH JIOTUUECKOE CYKJICHHE MOCJE MPEIBAPUTEIHLHOTO aHAIN3a, BKIIIOYAOIIee
YCTAHOBJICHHUEC IPUYHNHHO-CJICICTBCHHBIX CBSI3€I>1;

BBISBISITH  ACPUIMTBEI  HHPOpPMAIIUH, JAHHBIX,  HEOOXOIMMBIX Ul peleHus
IMOCTaBJICHHOM 3aJ1a4M;
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npeoOpa3oBbIBaTh MHGOPMAIIMIO U3 OJHOTO BUIA B APYroi (TabnuIly B TEKCT U
mp.);

CO03/1aBaTh, IPUMEHSATH U MPe0oOPa30BBIBATH 3HAKK U CUMBOIIBI, MOJICIH U CXEMBI
IUISL peUICHUs] Y9eOHBIX U MO3HABATEIBHBIX 33/1a4 C MOMOIIBIO TIEIarora;

C TOMOIIBIO TIearora IMPOBOJWTh XHUMHUYECKHH OIBIT, HECIOXXHBIH 3KCIIEPUMEHT, JUIS
YCTaHOBJICHHUSI OCOOEHHOCTEH OOBEKTa M3yUeHUSs, MPUIHMHHO-CIICCTBEHHBIX CBSI3€H U 3aBUCUMOCTEH
00BEKTOB MEXIy COOOI;

C TOMONIBIO IeJarora WM CaMOCTOSTEIbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOIBI IO
pe3ylibTaTaM MPOBEJACHHOTO HAOIIOICHUS, OIIBITA;

IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE XUMHUYECKUX MTPOIECCOB M UX MOCIIEICTBUS;

UCKaTh WM OTOMpaTh MH(OPMAIMIO WM JAHHBIC U3 HUCTOYHHKOB C YYETOM MPEITIOKEHHOM
yueOHOH 3a/1a4M U 3a/IaHHBIX KPUTEPHUEB.

Osnaodenue ynugepcanbHolMu yueOHbIMU KOMMYHUKAMUGHBIMU OClCIEUAMU:

OpraHU30BBIBaTh y4eOHOE B3aMMOJICHCTBHE B IpylIe (ONpeaessTh 0OLe LelH, paclpeieisTh
poJIu, 10TOBapUBaThCsl IPYT C APYrOM H T. 1.).

C MOMOILUBIO IE€JAarora WIM CaMOCTOSITENIBHO COCTAaBJISATh YCTHBIE M IHMCBMEHHBIE TEKCTBHI C
HCIIOJIb30BAaHUEM WIITIOCTPATUBHBIX MAaTEPHUAIIOB ISl BBICTYIUICHUS IIEpENAyJUTOPUECH;

OpraHU30BbIBaTh y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO JESTEIbHOCTh C YYMTEIEM U
CBEpCTHHKAaMHM; paboTaTh WHAWBUAYAILHO M B TpPYIIE: HAaXOAWTh OOIIee pemieHHe W pa3penath
KOHQUIMKTBI Ha OCHOBE COIJIACOBAHUS TMO3UMLMH U ydyeTa HHTEpecoB; (HOpMyIupoBaTh,
apryMEHTUPOBAaTh U OTCTauBATh CBOE MHEHHUE;

OLICHMBATh KauyecTBO CBOEro BKJaga B OOWIMH MPOAYKT, HPUHUMATh U pa3AeisaTh
OTBETCTBEHHOCTH U MPOSBISATE TOTOBHOCTB K IIPEAOCTABICHUIO OTYETA ITEPE] TPYIIION.

Osnadenue yHugepcaIbHbIMU yUeOHBIMU PECYSIAMUGHBIMU 0CUCIBUAMU:

oOHapykuBaTb U (OpPMYNIHPOBaTh Y4eOHYIO MpobieMy, ONpeAeisaTh Leib Y4eOHOI
NeSTEeITbHOCTH;

BJIaJ€Th OCHOBAaMM CAMOKOHTPOJSl, CAaMOOLIEHKM, IMPHUHATUS pEIIeHUH U OCYIIECTBIECHUS
OCO3HAaHHOTO BbIOOpa B y4eOHOH 1 MTO3HABATENIbHOM J1€ATEIbHOCTH;

COOTHOCHUTbH CBOM JICMCTBUS C MJIAHUPYEMBIMHU PE3yJIbTaTaMHU, OCYLIECTBIATh KOHTPOJIb CBOCH
JESTeTBbHOCTH B TIpOIEcce AOCTIDKEHHS pe3yibTaTa, OIpPENeNiaTh CHOCOOBI ICWCTBUH B pamKax
NPE/UIOKEHHBIX yCIOBUH M TpeOOBaHUM, KOPPEKTHPOBAaTh CBOU JIEHCTBHS B COOTBETCTBUU C
MU3MEHSIOIIENCS CUTYallUEH;

JlaBaTh aJIeKBAaTHYIO OIIEHKY CHUTYyallMM M TMpejajaraTb IUIaH €€ HM3MEHEHUs; IpelBUJICTb

TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MIPH PEIICHUN Y4eOHOM
3aJ1auu;

NOHUMATh MPUYHUHBI, [0 KOTOPBIM HE ObUI JOCTUTHYT TpeOyeMBbIi pe3yibTaT AeATEeIbHOCTH,
OTIPEIeNIATh TIO3UTHBHBIC U3MEHEHHUS U HAIIPABIICHHSI, TPEOYIONINe AaTbHeWIe paboThr,

OCO3HAaHHO OTHOCHUTHCA K APYTrOMY YeJIOBEKY, €r0 MHEHHUIO.
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INPEAMETHBIE PE3YJIBTATDI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB II0 OCBOCHHMIO 00s3aTEIbHOIO  COZAEp)KaHUs,
YCTaHOBJICHHOTO JTAHHOM MPHUMEPHOH paboyeil mporpaMMoii, BEIACTSIOT: HAyYHbIC 3HAHUS, YMECHUSA U
crnocoObl JeiicTBui, cneunduyeckue Juisi ydeOHOro mpeamMera
«XUMHUSY, BUJBI JEATEIbHOCTH I10 MOJIy4E€HHIO HOBOT'O 3HAaHUS, €r0 HHTEPIPETALUH, IPeoOpa30BaHUIO
Y IPUMEHEHUIO B Pa3IMYHBIX YUYEOHBIX M HOBBIX CUTYAIIHIX:

® [pe/CTaBlIEHHE O 3aKOHOMEPHOCTAX M IO3HABAaEMOCTU SIBICHHUN MPUPOJIbI, TMOHUMaHUE
OOBEKTUBHON 3HAYMMOCTH OCHOB XHUMHYECKOW HAyku Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIe KyJIbTYphl U MPAKTHUUECKON IEsTeNbHOCTH YelIOBEKa B
YCJIOBHSIX COBPEMEHHOI'0 OOIIECTBA; MOHUMAHUE MECTa XMMHUHU CPEIUd JIPYTUX E€CTECTBEHHBIX
HayK;

® BIAJCHHE OCHOBAMH MOHATUMHOIO aIllapaTa U CUMBOJIMUECKOTO SI3bIKa XUMUU JJISICOCTaBICHUS
dbopMyn HEOpPraHMYECKNX BEIIECTB, YPABHEHHM XMMHUYECKUX PEaKIuil (C OMOpOoi Ha allrOPUTM
yueOHBIX JICHCTBWIf); BlaJeHUE OCHOBaMH xuMuueckoi Homenkiaarypbl (IUPAC wu
TPUBUAIBHON) U YMEHHE HUCIOJb30BaTh €€ ISl pelleHus] y4eOHO-TI03HABATEIbHBIX 3a71a4 C
MOMOIIBIO YYUTENISI; YMEHHE HCIIOJIB30BAaTh MOJIEIU JUIsi OOBSICHEHHUS CTPOCHHS aTOMOB U
MOJIEKYJI [10 aJITOPUTMY C OMIOPOil Ha OMpeIeNICHuUS;

L4 MNpeaACTaBJICHHUEC O CUCTEMEC XMMHNYCCKUX 3HAaHUHA U YMCHHE C MOMOIIBIO YUYHUTCIIA NPUMCHATH
CUCTEMY XUMHUYECKMX 3HAaHMM JJI YCTAHOBJICHHS B3aHMOCBS3€H MEXKAY H3YYCHHBIM
MaTCpraJIioOM W IPU IOJIYYCHHUH HOBBIX 3HaHI/II71, a TAKXXC B IMPONECCC BBIITOJIHCHHA y‘~I66HI>IX
3aJlaHUi U IpH paboTe ¢ UICTOUHUKAMKM XUMUYECKON MH(DOPMAIK, KOTOPask BKIOYAET:
BOKHENIIME XUMHUYECKUE TIOHATHUS: XUMHUYECKHH DJIEMEHT, aTOM, MOJIEKYJa, BELIECTBO,
IIPOCTOE U CJIOKHOE BEILECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECh, OTHOCUTEIIBHBIE aTOMHAas U
MOJIEKYJISIpHAsi MAaccChl, KOJMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca, MOJIAPHBIA 00beM, OKCHJ,
KHCJIOTA, OCHOBaHME, COJIb (CpemHsisl), XUMHUYECKas peakIusi, PEaKIUu COCIUHCHHS, PEaKINH
pa3oKEHUs, pPEeaKkUuu 3aMelleHMs, peakiuu oOMeHa, TemaoBoil »3ddekr peakuu, 3K30- U
SHJOTEPMUUYECKHE PEAKLHUH, PacTBOP, MaccoBas JOJISI XMMHUYECKOTO DJEMEHTa B COCIWHECHMH,
MaccoBas 10JIs ¥ IPOLIEHTHAs: KOHLICHTPALIKS BELIECTBA B PACTBOPE, AP0 aTOMa, JIEKTPUUECKUH CIIOU
aToMa, aTOMHas OpOWTalb, PaJdyC aTOMa, BAJICHTHOCTb, CTEIICHb OKHCJICHUS, XUMUYECKas CBS3b,
JJIEKTPOOTPULATENIBHOCTD, IIOJSpPHAss W HENOJIApHAas KOBAJCHTHAas CBsA3b, HOHHAs  CBA3b,
METaAJIJIIMYECKast CBA3b, KpucTallin4ecKasd pelIcTKa (aTOMHaSI, HOHHAas, METaJIJIIMYECKasi,
MOJIEKYJISIpHAsl), HOH, KaTWOH, AaHHUOH, OJJIEKTPOJUT M HE DIIEKTPOJUT, JJIEKTPOJIUTHYECKAS
JYCCOLIMAIS, PEAKIIM HOHHOTO 0OMEHA, 0OKUCIUTEbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU, OKUCIUTEND U
BOCCTAHOBUTEJIb, OKUCIIEHUE Y BOCCTAHOBJICHUE, HJIEKTPOJIN3, XUMHUUECKOE paBHOBECHE, 0OpaTHUMBbIE U
HeO6paTI/IMI)Ie p€aknunu, CKOPOCTH XUMHYECKOH p€aKkunu, KaTajau3aTop, HOpPCACIbHO aA0IYyCTHUMAas
koHuentpauus (I1/1K), koppo3us MeTauioB, CIUIaBbI;

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHH: 3aKOH coXpaHeHus Maccel, [lepuogunyecknii 3akon /1. 1.
Menpeneesa, 3aKOH IIOCTOSHCTBA COCTABA, 3aKOH ABOTajpo;

TCOPHUU XUMHUH: aTOMHO-MOJICKYJISIpHasd TCOPHs, TCOPUA 3HCKTpOJIHTH‘IeCKOI>'I Jucconuanuu, a
TaKKe MPEJICTaBICHUs O HAyYHBIX METOJAaX IO3HAHUsA, B TOM 4YMCIIE
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AKCTIICPUMEHTAIBHBIX U TEOPETHYECKHMX METOJaX HCCISAOBAHUS BEIIECTB W M3YUYCHUS] XUMHUYECKHX
peaKIuii;

MPEJICTABICHHE O IEPUOJUYCCKON 3aBHCHMOCTH CBOWCTB XMMHYECKHUX JJIEMEHTOB (paauyc
aToMa, JIEKTPOOTPUIIATEITFHOCTE), MMPOCTHIX M CIOKHBIX BEIIECTB OT IMOJIOKEHHUS DJIEMEHTOB B
[Teproaudeckoii cucteMe (B MallbIX IEPHOAAX M TJABHBIX MOATPYIIAX) U AJIEKTPOHHOTO
CTPOCHHS aTOMa; YMEHHE OOBSICHITH CBSI3b IMOJIOXKECHHSI dJieMeHTa B [lepuoanueckoii cucreme ¢
YHUCJIOBBIMH XapPaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYCCKHX DJIEMEHTOB (COCTaB M 3apsi
sqpa, o0IIee YUCIIO JICKTPOHOB), PACIPENCICHUEM JJIEKTPOHOB M0 SHEPTETUUYCCKUM YPOBHSIM
ATOMOB TIEPBBIX TPEX MEPUOI0B, KAJUA U KAJIbIUs; KIAaCCH(DUIUPOBATh XUMUICCKHE DIIEMEHTBI
C omopoil Ha ompeAeneHus (QUINIECKOro CMbICTa IUGPOBBIX JaHHBIX IEPUOTUICCKON
TaOJIMIIEL;

yMEHHUE KIacCU(PUIIMPOBATH XUMUYECKHE 3JIEMEHThI, HCOPTaHMUECKUE BEIIECTBA M XUMHUUECKUE
peaKuuu C OMOPOM Ha CXEMBbI; OIPENEIATh BAJECHTHOCTh U CTEIEHb OKHMCIEHUS XUMHUYECKUX
AJIEMEHTOB, BUJ XUMHYECKOU CBS3M M TUIl KPUCTAIUINYECKON CTPYKTYPBI B COCIUHEHHUSIX, 3aps]
MOHA, XapakTep cpelbl B BOJHBIX PACTBOPAX BELIECTB (KUCIIOT, OCHOBAHMM), OKUCIUTENb U
BOCCTAHOBUTEJIBIIO AJIITOPUTMY YUEOHBIX JIEHCTBUM;

YMEHHUE XapaKTepPH30BaTh C OMOPOU Ha cXeMy (U3UYECKHUE M XUMHUECKUE CBOMCTBA MPOCTHIX
BeIIeCTB (KHUCIOPOJ, O30H, BOJOPOM, TpaduT, anmas, KpeMHUH, a3oT, (ocdop, cepa, Xyop,
HATPUi, KaJIWH, MarHui, KaJIblUi, aAJIIOMAHUM, J)KEJIe30) M CIOXHBIX BEIIECTB, B TOM YHCIE UX
BOJIHBIX PAacTBOPOB (BOJA, aMMHAK, XJIOPOBOIOPOM, CEPOBOJOPOJ, OKCHUABI M THUIPOKCHIIBI
metaiioB I - IIA rpynm, amomunus, meau (I1), nunka, xenesa (Il u I1T), okcuasr yriepona (I u
IV), kpemuus (IV), azora u pocdopa (II1 u V), cepst (IV u VI), cepuucras, cepHasi, a30THCTas,
a3oTHasi, pocopHas, yroibHas, KpEMHHEBas KUCIOTa M UX COJIHM); ONHUCHIBATH C ONOPOW Ha
IUTaH W KITFOYEBBIE CIIOBA; YMEHHE MPOTHO3UPOBATH M XapaKTepU30BaTh CBOMCTBA BEIIECTB B
3aBUCHMOCTH OT UX COCTaBa M CTPOCHUS TOCIIE MPEBAPUTEIEHOTO aHAIN3a IO PYKOBOJICTBOM
negarora, IPUMEHEHHE BEIECTB B 3aBUCHMOCTH OT HUX CBOWCTB, BO3MOXKHOCTBH IPOTEKAHUS
XUMHYECKMX TPEBpAIllCHU B pa3JIMYHBIX YCIOBHSX, BIMSHUEC BEHICCTB W XHMHUYECKHUX
MPOIIECCOB HA OPTraHU3M YeJIOBEKa U OKPYKAIOIIYIO TIPUPOAHYIO CPENy;

YMEHHUE COCTaBJIATh MO 00pa3lly, CXeMe, aJrOpuTMy Y4eOHBIX AECUCTBUI MOJEKYISIpHBIE U
VMOHHbIE YpaBHEHHUs peakluuid (B TOM YHCIE pPEaKIU HMOHHOTO OOMEHAa M OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKLUil), WITIOCTPUPYIOIUX XUMHUECKUE CBOMCTBA N3yUEHHBIX KJIACCOB
/ Tpynn HEOPraHMYECKHX BEUIECTB, a TaKXKe MOATBEP)KIAIOIIMX I'€HETUYECKYIO B3aUMOCBS3b
MEXy HUMU;

YMEHHUE BBIUUCISATh OTHOCUTEILHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHMYECKOTO DJIEMEHTa B COEJUHEHWH, MAcCCOBYIO [OJII0 BEIIECTBA B PAacTBOpPE,
KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEéM razoB Cc OMOpod Ha oO0Ime (OpMYIbl, YMEHUE
MIPOBOJIUTH PACUYETHI 10 YPABHEHUSIM XUMHUECKUX PEAKIINH U HaXOJIUTh KOJIMYECTBO BEIECTBA,
00BEM U Maccy peareHTOB HIIM MPOIYKTOB PEaKIMU C OMOpoil Ha oOpasel, airOPUTM yUeOHBIX
JICCTBUI;
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® BJIaJIEHUE OCHOBHBIMU METOJJaMU HAYYHOT'O MTO3HAHUS (Ha0I0ieHne, U3MEpEeHNe, SKCTIEPUMEHT,
MOJICJIMPOBAHUE) TPU U3YYCHUH BEIIECTB MU XUMHUYECKUX SIBJICHUN C OMOPON HAa aJIrOpPUTM
yueOHBIX NIEHCTBUH; yMeHHE CHOPMYIHPOBATh MPOOJIEMY U MPEAJIONKUTH IIYTH €€ PELICHUS C
MOMOMIBIO TEarora; 3HAaHWE OCHOB O€30MacHOW paboThl ¢ XMMHYECKHMH BEIIECTBAMH,
XUMHUYECKON ToCyn0i 1 1ab0paToOpHBIM 000PYIOBAHUEM;

® HaIWYKhe MPAKTHYCCKUX HABBIKOB IUIAHUPOBAHUS M OCYIIECTBICHHS CICAYIOMUX XHMHUCCKUX
9KCIIEPUMEHTOB 10T PYKOBOACTBOM YUYHUTEIIS ¢ 00CYXK/ICHUEM TUIaHAPAOOTHI MJIM COCTABICHUEM
TaOJIULIBI:

HN3YUCHUEC U OITMCAHUE (bHSI/I‘ICCKI/IX CBOICTB BC€HIICCTB,

O3HAKOMJICHHE C (PU3NUECKUMHU M XUMUYECKUMU SIBICHUSIMH;

OTIBITHI, WIUTIOCTPUPYIOIINE PU3HAKU POTEKAHUS XUMHUUECKUX PEAKIINN; U3ydeHne
CIIOCOOO0B pa3JielIeHHs CMECeii;

HOJTy4eHHE KUCIOPO/ia U U3yUCHUE €r0 CBOMCTB;

HOJTy4eHHE BOAOPO/Ia U H3yYEHHUE €ro CBOWCTB;

HOJTy4eHHE YTIIEKHCIIOro ra3a u U3y4eHHe ero CBOWCTB;

NOJTyYeHHE aMMHUaKa U U3y4eHHE €O CBOMCTB;

IPUTOTOBJICHHE PACTBOPOB C OIPEAEICHHON MacCOBOM A0l PaCTBOPEHHOTOBEIIECTRA,
UCCIEOBAaHUE M OIHMCAaHHE  CBOWCTB  HEOPraHHMYECKHX BEIECTB  Pa3INYHBIX

KJIACCOB;

NPUMEHEHUE WHIUKATOPOB (JlakMyca, MeTUiiopaHxka U ¢eHonadTanenHa) AsonpeaeieHus

XapakTepa cpelibl B pacTBOpax KUCIIOT M IIEI0ueii;

HU3YUCHUC B3aUMOICUCTBHUS KHCJIOT C MCTaJlllaMH, OKCHJaMH MCTaJJIOB,

PaCTBOPUMBIMU U HEPACTBOPHUMBIMU OCHOBAHUSAMHU, COJISIMH,

MOJIy4eHUE HEPACTBOPUMBIX OCHOBAHUH;

BBITCCHCHUC OAHOTO METAaJlJIa APYTI'M M3 paCTBOpPa COJIH,
HUCCICIOBAHUC aM(l)OTepHBIX CBOICTB THUAPOKCUIAOB AJIIOMUHHA U IIUHKA,

peaiceHuc IKCIICPUMCHTAJIbHBIX 3aaad Io TEMEC «OcHOBHBIC KJ1aCChbI
HEOpPTaHNYCCKUX COCHHHCHHﬁ));

PEIICHUE OKCIICPUMCHTAJIBHBIX 3aaa4 Io TEMEC <<3J'I€KTpOJ'II/ITI/I‘IeCKa$I
AUCCOLIM AL,

PEIICHUE JSKCICPUMCHTAJIBHBIX 3aJad IO TEMC «Baxneimme HeMETaIbl U HNXCOCIUHCHUA,
pCemICHUC SKCIICPUMCHTAJIBHBIX 3a/la4 110 TEMC «Baxueiimue MeTamisl 1 HUXCOCAUHCHUAI),
XUMHYCCKUEC SKCIICPUMCHTEI, HJUTFIOCTPUPYIOIHUE MTPHU3HAKU ITPOTCKAHUA peaKHHﬁHOHHOFO

oOMeHa;

KayeCTBEHHbIE PEaKIMHM Ha MPUCYTCTBYIOLINE B BOJHBIX PacTBOPax MOHBL: XJIOPUI-, OpoMuU-,

womun-, cyabdar-, docdar-, KapOOHAT-, CHIMKAT-aHHOHBI, THIPOKCHI-HOHBI, KATHOHBI AMMOHUSI,
MarHusi, KaJbI¥s, aTIOMUHNS, jKene3a (2+) wkenesa (3+), menu (2+), nnHKa;

YMCHHUC TMPCACTABIATL PE3YJIbTAThl JSKCICPUMCHTA B (bopMe BBIBOJOB, O0Ka3aTcCJIbCTB,

Fpa(l)I/IKOB n Ta6J'II/II_[ W BBIABJIATH OMIIMPUYCCKUEC 3aKOHOMCPHOCTH,
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® RBiaJeHUE TMpaBWIaMHU O€30MacHOro OOpalleHUs] C BEUIeCTBAMM, HCIOJIb3YEMbIMU B
MOBCEIHEBHOM JKM3HHM, a TaK)Ke NpPaBHIAMHU TOBEIEHUS B LENSIX COEpPEeKEHUs 3J0pPOBbS U
OKpYXKarolle MPUPOAHON Cpelbl; MOHMMaHHE BpeAa (OMACHOCTH) BO3JCWUCTBUSA Ha KHUBBIC
OpPTaHU3MBbI ONPE/ICIICHHBIX BEUIECTB, a TAKXKE CIIOCOOOB YMEHBINICHUS U MPEIOTBPAIICHHS HX
BPEIHOTO BO3/CICTBUS; NMOHUMAaHUE 3HAYEHUS >KUPOB, OEJIKOB, YIJIEBOJOB Jsi OpraHu3Ma
4eJI0BEKa;

® BIIaJICHUE OCHOBAaMM XUMHUYECKOM TIPaMOTHOCTH, BKJIOYAIOUIEM yMEHUE MpaBHIBHO
UCIIOJIb30BaTh M3yYCHHBIC BEIIECTBA M MaTepHaibl (B TOM YHUCIIE, MUHEPAJIbHBIE YI0OpEHHUS,
METaJIJIbl ¥ CIUIaBBI, MPOIYKTHI MepepabOTKU MPUPOIHBIX UCTOUHUKOB YTJI€BOJOPOIOB (YTJIs,
OPUPOIHOTO Ta3a, HeTH) B OBITY, CEILCKOM XO3sICTBE, HAa MPOU3BOJCTBE; YMEHUE MPUBOJIUTD
IIPUMEPBITPABUIILHOIO UCIIOJIb30BAaHUS U3yYEHHBIX BEIIECTB U MATEPUAJIOB;

® YMCHHMC YCTaHABJIMBATh CBA3HW MECXKIY pCalbHO HaGJIIOl[aeMBIMI/I XUMHUYCCKHUMU ABJICHUSAMU U
mpoucccaMu, IPOUCXOJAIIMMHU B MAKpPO- U MHUKPOMUPEC, 00BACHATH IIPHUYKUHBI MHOFOO6paSI/IH
BCIICCTB, YMCHHC HWHTCTPHUPOBATH XUMHYCCKUC 3HAHHA CO 3HAHUAMHU JOPYyrux y‘Ie6HI)IX
npeaAMCETOB C IIOMOIIBIO II€Aarora,

® qpejcTaBlieHue O cdepax MNpodheccHOHANbHOW MJESITENbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JJOCTHKCHUSIX XMMUYECKOW HAyKH; HAJTMUUE
ombITa pabOTHl C pa3IMYHBIMH HCTOYHHKAMHU HH(DOpPMAIUU MO XUMHUHU (HAYyYHO-TIOMYJISpHAs
JUTEpaTypa, CIOBApH, CIIPAaBOYHUKH, WHTEPHET-PECYpPCHI) C OMOPOH Ha AITOPUTM: YMEHHE
00BEKTUBHO OLICHUBATh I/IH(bOpMaIII/IIO 0 BCHICCTBAX, HUX IMNPCBPALICHUAX U MNPAKTHYCCKOM
NPUMEHEHHU.

TpeGoBanusi K MpeAMeTHBIM pPe3yJbTATAM OCBOCHUSI Yy4eOHOro mnpeaMerTa

«Xummus», pacnpeneaeHHbIe 0 rogam o0y4eHust

PesynbTarel mo rogam (GopMynHupyrOTCs MO HNPUHILMIY A00aBIEHUS HOBBIX PE3YIbTaTOB OT
roga K TOAy, YK€ Ha3BaHHbIE B NPEABIIYIIUX TIOAax MO3MIMM, KaK IPaBUIO, IOCIOBHO HE
MOBTOPSIFOTCS, HO YYMUTHIBAIOTCSA (PE3yJbTaThl OYEPETHOrO ToJa IO YMOJYaHHWIO BKJIHOYAIOT
pe3yabTaThl MPEIbIYIIHX JIET).

8 KJIACC

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHSATUMN: aTOM, MOJIEKYJIa, XUMUUECKHUI JJIEMEHT,
MIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOpPOIHAS M HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCUTEJIbHAs aTOMHAasg M MOJEKYJspHas Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JOJII XWMHUYECKOTO OJJIEMEHTAa B COCJAMHEHUH, MOJISPHBIM 00BEM, OKCHJA, KHCIOTA,
OCHOBaHHE, COJIb, 3Jzel<mp00mpuuameﬂbnocmb2, CTENEHb OKHUCJICHMs, XUMHUYECKas peakius,
KJIacCcu(PUKanmsl peakIuii: peakuu COCIWHEHUS, PEaKIUH Pa3JIOKECHHs, PEaKINH 3aMeIIeHUs,
peakiuu oOMeHa, 9K30- M DHAOTEPMUUYECKUE PEAKIUU; Meniosou 3¢gexm peakyuu, SAPO aTOMA,
AJICKTPOHHBIA CIIOM aTroma, aToMHash OpOWuTanb, paguyc aroMa, XHUMHYECKas CBs3b, MOJSpHAS |
HETOJIsIpHAsl KOBAJEHTHAs! CBSI3b, MOHHAsI CBSA3b, MOH,
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KaTHUOH, aHUOH, PACTBOP, MaccoBas J0JIs BellecTBa (MIPOLEHTHAs KOHIIEHTPALUs) BpaCTBOPE;

WUTIOCTPUPOBATH B3aHMMOCBSI3b OCHOBHBIX XMMHUYCCKUX MOHATHH (CM. . 1) M IIPUMEHATH TH
IIOHATUS IIPU ONKMCAHUY BEIIECTB U UX NIPEBPALICHUMN;

UCIMOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsI COCTABJIECHUS (POPMYJI BEILECTB, MOJEKYJSPHBIX
YpaBHEHHI XUMUYECKUX PEAKIIHiA, HIEKTPOHHOTO OanaHca,

OIpesieNATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMSX; CTENEHb OKUCIECHHUS
3JIEMEHTOB B OMHAPHBIX COCIMHEHHSX C OMOPOW HA OIMpPECNICHHs, B TOM YHUCIE CTPYKTYPHPOBAHHBIE;
IIPUHAJICKHOCTh BELIECTB K ONPEACIIEHHOMY KJIAacCy COE€AMHEHUH 1o (GopMynaM; BHI XUMHUYECKOM
CBsI3M (KOBaJIEHTHAs U MOHHAsI) B HEOPIraHUUECKUX COCAUMHEHMSIX;

UMETh MPEACTABIECHUE O CHCTEME XMMHMYECKHX 3HAHUM, yMETb C IIOMOLIBIO YYMTEISA
IIPUMEHATh CUCTEMY XWUMHYECKMX 3HAHUM, I YCTAHOBJICHUS B3aUMOCBA3U MEXIY H3YYCHHBIM
MaTepuajioM U IpPU IOJYyYECHUH HOBBIX 3HAHMH, a TaKXKe NpH paboTe ¢ UCTOYHUKAMU XMMHUYECKOH
uHpopmanuu. OpHEHTUPOBATHCSA B MOHATHAX U ONEPUPOBATH UMU Ha 0A30BOM YpOBHE, IPUMEHSTH
IIPU BBINOJIHEHUU y4eOHBIX 3aJJaHUN M PEIIEHUM PacueTHBIX 33/7ay C ONOpPOW Ha alropuUTM Y4eOHBIX
JNEUCTBUM M3y4YEHHBIE 3aKOHBI M TEOPUU: 3aKOH COXpaHeHMs Mmaccel, llepumommuecknii 3axon /[I.1.
MenpeneeBa, 3aKkoH NnOCmoAHCcmMEa cocmaea, 3aKOH ABOragpo; aTOMHO-MOJIEKYJISIDHAs TEOpHsL.
CootHOoCcUTh 0003HauYEHMs, KOTOpble MMeroTcs B Tabmuue «llepuoanueckas cuctemMa XUMHYECKUX
anemeHToB [[. M. MeHneneeBa» ¢ 4MCIOBBIMUA XapaKTEPUCTHKAMHM CTPOEHUS aTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB U 3aps]l A1pa, 00llee YUCIO AIEKTPOHOB U PACHpEENIEHUE UX MO JIEKTPOHHBIM
CJIOSIM);

KJIacCu(UIUPOBATh XUMHUYECKHIE SIIEMEHTHI; HEOPTaHMUECKUE BEIIECTBA; XUMHUECKUE PEaKINN
(Mo yMcay M COCTaBy y4YacTBYIOIIMX B PEAKLUHU BELIECTB, 110 TEIUIOBOMY 3(Q(eKTy, M0 U3MEHEHUIO
CTETEHU OKUCJICHUS XUMUUECKUX 3JIEMEHTOB) C OIOPOM Ha CXEMBI;

XapakTepu3oBaTh (ONMUCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKJasl ONUCAHME IIPUMEpPaMH MOJIEKYJSIPHBIX YPABHEHUM COOTBETCTBYIOIIUX XHMHYECKHUX
peakLuil C ONIOPON Ha CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa M CTPOECHMS; BO3MOKHOCTH
IIPOTEKAaHUs XUMHUYECKUX IIPEBpPALICHUN B paA3JIMYHBIX YCIOBUAX IIOCIE IPEABAPUTEIBHOIO
00CYXJICHHS C TIe1aroroM;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISPHYIO M MOJSPHYIO MacChl BEILECTB; MACCOBYIO JIOJIIO
XUMHUYECKOT'0 JIEMEHTA M0 opMyJie COETUHEHUS; MACCOBYIO JIOJIFO BEIIECTBA B pacTBOPE; MPOBOIUTH
pacy€Tsl 10 YPaBHEHUIO XMMHUYECKOM PEaKIUK C OIIOPOH Ha aJIrOpUTM;

IIPUMEHATH OCHOBHBIEC OIEPALIMM MBICIUTEIBHON IEATEIBHOCTH — aHAJIU3 MCUHTE3,

CpaBHCHHC, 0606HleHI/Ie, cucremMaTtuianms, KJ'IaCCI/I(i)I/IKaLII/I}I, BBISIBJICHHC
MPUYUHHO-CJIICACTBCHHBIX CBsI3CM — AJI1 U3y4YCHUA CBOICTB BCIIECCTB U XHMH‘IGCKHXpeaKHI/Iﬁ;
C€CTCCTBCHHO-HAYYHBIC METOABI IIO3HAaHUA - Ha6JIIO,I[eHI/IC, HU3MCPCHUC,

MOJICIIMPOBAHNUE, DKCIIEPUMEHT (PeaibHblll U MbICIeHHbIl) TIO]] PYKOBOJACTBOM I1€/1arora;cjie10BaTh
MpaBHJIaM TOJF30BaHUs XUMHUECKOH MOCY10i 1 TabOpaToOpHBIM 000pPYIOBAaHUEM, a TAKKE MpaBUIIaM
oOparreHus ¢ BEIIeCTBAMU B COOTBETCTBHH C
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MHCTPYKUHUSMHU 1O BBIIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB MO MOJYyYEHHUIO M COOMpaHUIO
ra3oo0pa3HbIX BeHIecTB (BOJAOPOJAa W KHCIOPOJA), MPHUTOTOBJICHUIO PACTBOPOB C ONpPEACIEHHOMN
MacCOBOM JI0JIei pacTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH M MPOBOJUTH XUMUYECKUE SKCIIEPUMEHTHI
[0 pacHO3HaBAaHUIO PACTBOPOB WIEJIOYEH H KHUCIOT C IIOMOLIbK0 HHAMKATOPOB (JaKMyc,
denondranen, METWIOPAHXK M Jp.), HMOATBEPKIAIONIMX KAYECTBEHHBIH COCTAB HEOPraHUYECKUX
BELIECTB (KaueCTBEHHBIEPEAKLIMN HA UOHBI) II0JI PYKOBOJICTBOM II€/1arora.

9 KJIACC
PacCKpbIBATb CMBICJI OCHOBHBIX XUMHUYCCKUX MMOHATHUN: XUMHUYECKUI 9JICMCHT, aTOM, MOJICKYJIA,
HOH, KaTHuoOH, adHHOH, IIPOCTOE BCIIECTBO, CJIOKHOC BE€IICCTBO, BaJICHTHOCTbD,

3EKTPOOTPHUIIATEILHOCTD, CTENEHb OKUCICHUS, XUMUUYECKasl PEaKIIus, XUMUUECKasi CBSI3b, Meniogol
agpgpexm  peaxyuu,MOnb,  MOJSPHBIM  00BEM,  pacTBOP; OJNEKTPOJIMTHI,  HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JUCCOLMALUS, PEaKIIM HOHHOTO 0OOMEHa, KaTalu3aTop, XumMuieckoe pagnosecue,
obpamumbsle U HeoOpamumble peaxyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKHCIUTEINb,
BOCCTAaHOBHUTEIb, OKHCIICHUE U BOCCTAHOBJICHHE, QJIOTPOINHS, aM(OTEPHOCTh, XUMHYECKAs CBSI3b
(xoBaJleHTHAsl, MIOHHAs, METaJUIMYEeCKas), KpUCTAITNYecKasl pelI€TKa, Koppo3usi Memaiilos, CHidevl;
CKOpOCMb XUMU4eckol peakyuu, npeaesbHo nonycruMas konuenTpauus (1K) Bemectsa;
WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUCCKUX MOHATHH (CM. 1. 1) W NPHUMEHSTH 3TH
MIOHSATHSI IPU ONMCAHUU BEILIECTB U MX MPEBPAICHHIA;
MCIIOJIH30BaTh 3HAKM M CHMBOJIBI i (PUKCAIIUU PE3YJIHTATOB HAOJIOACHUI,COCTABICHUS
(dbopMyIl BElIECTB U ypaBHEHUN XMUMHUECKHUX PEaKIHil, 3aliCH JaHHBIXYCIOBHIl 3a/1a4.
Hcnonp3oBate 0603HaueHus, nMeromuecs B [leproamueckoii cuctemMe UTadimie pacTBOPUMOCTH
KHUCIIOT, OCHOBAHHM U COJIEH B BOJIE JUISI BBITIOJTHEHHS 3a/IaHUI.ONIPEIETATh BAJICHTHOCTh U CTETCHb
OKHCJICHUSI XUMUYECKUX HJIIEMEHTOB B
COEIMHEHMSIX Pa3IMYHOrO COCTaBA; MPUHAJJICKHOCTh BEUIECTB K ONMPEACIEHHOMY KIIACCy COETMHEHUN
C OIOPOIi HA OTPEIETICHUS, B TOM YHCIIE CTPYKTYPUPOBAHHBIC; BUIBIXUMHUECKON CBSA3U (KOBAJICHTHAs,
WOHHAsI, METaJNINYecKasi) B HEOPTaHUYECKUX COSAMHEHMSIX; 3aps] MOHA M0 XMMHYECKOH dopmyre;
XapakTep cpeAbl B BOJHBIX PACTBOPAX KHUCIOT M UIENIOYEH, mun KpUcmaiiuyeckol peuémku
KOHKPEemHO208eWecmad;
packpeiBaTh cmbica Ilepuogmueckoro 3akona J[.MI. MeHnaeneeBa W JI€MOHCTPUPOBATH €r0
MOHUMAaHUE: Onuchleams U Xxapakmepuzosams Tabauunyro ¢opmy llepuoanueckoil cucTeMbl
XUMUYECKUX OHJIEMEHTOB: pa3iMuaTh TMOHATUSA «rJaBHas mnoarpynmna (A-rpynma)y U «1moOodHast
noarpynna (b-rpynma)», Manbie U OONBIIHE IEPUOIBL; COOMHOCUMb 0003HAYSHHSI, KOTOPhIE UMEIOTCS
B TMEPUOJUYECKON TaONHIle, C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XHMMHYECKHX
AJIIEMEHTOB (COCTaB W 3apAn sapa, 00Iee YUCIo JIEKTPOHOB U paclpeiefieHHe UX MO AIEKTPOHHBIM
CIOSIM); 00bsACHAMb OOIINE 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHYECKUX DJJIEMEHTOB U HX
COCIMHEHHH B Mpeaenax MaiblX MEPUOJIOB U IIABHBIX MOATPYII C YIETOM CTPOCHUSUX aTOMOB;

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUEC  BJICMCHTBI; HCOPraHUYCCKHUE  BCIHICCTBA,
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XMMUYECKHE pEeaKUMU (IO YMCIy M COCTaBy YYaCTBYIOIIMX B PEAKIMM BELIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETICHEH OKUCIICHHUSI XUMUYECKHIX 3JIEMEHTOB) C OTIOPOH HA CXEMBI;

XapaKTepu30BaTh (OMHCHIBATh) O0IMKE M CrenU(UUSCKUEe XUMHUYECKHE CBONCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, IOATBEP)KIAsi ONHUCAHHME NPUMEPAMHM MOJEKYJSIPHBIX M HOHHBIX YPaBHEHMMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUI C OIIOPOU HA CXEMBI;

COCTaBJIAITh YPABHEHHUS JIEKTPOJUTHYECKON ITUCCOLMALMU KUCIIOT, IEN0YEH U COJIEeH; TIOJIHbIE
U COKpalIEHHbIE ypaBHEHHMS pPEaKLUHWH HMOHHOTO OOMEHa; ypaBHEHHs pEakIfil, MOATBEP)KIAIOIINX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEXK]y BEILIECTBAMU PA3IIMUYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUMA  MOCPEACTBOM
COCTaBJICHUSI 3JIEKTPOHHOTO OajlaHCca ATUX peaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT MX CTPOEHMS; BO3MOXXHOCTH
IIPOTEKaHMUs XMMUYECKUX IPEBPALIEHUI TI0CIIE NPeABapUTEILHOI000CYKACHUS C MI€aroroM;

BBIUNCIISTh OTHOCHTENIBHYIO MOJIEKYJISIDHYIO M MOJISIDHYEO MAcChl BEILECTB; MacCOBYIO OO
XMUMHYECKOI'0 3JIeMEeHTa Mo (hopMyJie COeAMHEHUS; MaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE; IPOBOIUTD
pacuéThl [0 YpaBHEHUIO XUMUYECKOM PEaKuu C OMOPOIl Ha alroOpuTM;

CJIeZIOBaTh IPaBUIIaM I10JIb30BAaHMs XUMHUECKOM MOCYA0H U 1abopaTopHbIM 000pyI0BaHUEM, &
TaKXKe IMpaBHJiaM OOpaIIeHUs] C BEUIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSMHU IO BBITOJIHEHHIO
71a00paTOPHBIX XUMUYECKUX OINBITOB IO MOJIYYEHHUIO M COOMPaHHIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO rasa);

IIPOBOAMTH pEaKLUWH, IOATBEP)KIAIOUIME KA4eCTBEHHBIM COCTaB pPa3jIMYHBIX BEILECTB!
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPHII- OpOMUI-, HOTUA-, KapOoHaT-, pocdar-, cumkar-, cyabgar-,
TMIPOKCU/I-UOHBI, KATHOHBI AMMOHHUS M MOHBI M3YYEHHBIX META/UIOB, NPUCYTCTBYIOLIME B BOJHBIX
pacTBOopax HEOPraHUYECKUX BEILIECTB;

IIPUMEHATh OCHOBHBIE OIIEPALIMU MBICIUTEIbHON IEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHUE,
0000111eHNe, CUCTEMATHU3AlIMIO, BBISIBIEHUE MPUYMHHO-CIIE/ICTBEHHBIX CBA3€M — JUIsl M3y4eHHsI CBOWCTB
BEILIECTB U XUMHYECKUX PEAKIINH; €CTeCTBEHHO-HAYUYHbIE METO/Ibl IO3HAHMS — HAOII0/ICHHUE, H3MEPEHHE,
MO/IEJINPOBAHUE, SKCIIEPUMEHT (PEaJIbHBINM MBICIIEHHBIH).
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TEMATHNYECKOE INTAHUPOBAHUNE

TemaTuueckoe TUIAHUPOBAHHE M KOJIMYECTBO YaCOB, OTBOJAMMBIX Ha OCBOCHUE KaXKIOW TeMbl y4eOHOTO mpeaMeTa «XUMUsS» aJalTHPOBAHHOM
OCHOBHOH 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOT'O 00ILero 00pa3oBaHus 00YJaIOUUXCs € 3aJePKKON ICUXUYECKOT0 pa3BUTHS, B LIEJIOM COBIAJAIOT
C COOTBETCTBYIOIIMM pa3leiioM pabodyeil mporpamMmbl yuyeOHOro mpenmera «XHMHsS» OCHOBHOW 00pa30BaTeNIbHON MpPOrpaMMbl OCHOBHOTO OOILETO
obpazoBanus. [Ipu sTom Opranusanus BnpaBe caMma BHOCUTh U3MEHEHHUS B COJIEpKaHKE U paclipejesieHe yueOHoro Marepuana 1o rogaM oOydeHus, B
MOCJIeIOBATENbHOCTh M3YYCHUSI TEM M KOJMYECTBO YAaCOB HAa OCBOCHHUE KaXIOH TEMbI, OIpe[esIeHHe OpPTaHU3alMOHHBIX (OpM OOY4YEeHHUsS U T.II.
OOOCHOBaHHOCTb JAHHBIX M3MEHEHHH orpesensercs: BbIOpaHHbIM oOpa3oBaTenbHON opranuzanmeit YMK, nHAMBUyanbHBIMH HNCUXO(PU3MUECKUMU
0CcOOEHHOCTSIMH KOHKpEeTHBIX oOydatonuxcs ¢ 3[1P, cTernenpio 0CBOGHHOCTH UMH YY€OHBIX T€M, pEKOMEHIAIMSMHU 110 0TOOPY M aJanTanud y4eOHOTo
MaTepuasa 10 XMMHH, IPeICTaBIeHHbIMY B [losicHUTENbHOM3ANINCKE.

[Ipennaraem 2 BapraHTa NPUMEPHOTO TEMATUUECKOTO IUIAaHUpOBaHUs sl oOyvatromumiics ¢ 3[1P: nepBbIil npeanonaraeT 0CBOEHUE POTrPAMMBbI
B MHKJIIO3MBHOM KJIACCE; BTOPOU — B OTAEIBHOM KJIacce.

1-i BapuanT

Bcero 9 u
8 KJIACC
IIpumepHbIe TeMBbI, OcHoBHOE coaep:kaHue OCHOBHBIE BHBI
pacKpsbIBaoLIue JeATeJIbHOCTH
AAHHBIA pa3ae’n 00y4arouuxcs
MpPOrpamMmmsl,

H KOJIHUYIECTBO
yacoB, 0TBOAUMOC

HA X U3yYeHHUe
Paspnen 1.1lepBoHayaabHbIe XMMHUYECKHE NOHATHA(Z 1)
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Tema 1. Xumusa —
Ba:kKHAasl 00J1aCTh
€CTECTBO3HAHHUSA U
NPaKTHYEeCKOMI
IeATeJbHOCTH YeJI0BEeKA

1y

[Ipenmer xumuu. Ponb xumuu 8 Hcu3Hu
yenosexka. Xumus 6 cucmeme Hayk. Memoovl
NO3HAHUS 8 XUMUU.

Tena u Bemectsa. Pu3nueckre CBOMUCTBA BEILIECTB.
ArperaTtHoe COCTOSIHUE BelecTB. YnCThIC BEIIeCTBA

u cmecu. CriocoObl pa3iesieHHs CMECEH.

duznueckue 1 XUMUYECKHE SIBICHUSI.
IIpu3Haku U ycIoBUS IPOTEKAHUS XUMHIECKHAX
pCaKIIHid.

3HAKOMCTBO C MpaBHJIaMH 0€30MMaCHOCTH U
npuémamu paboThl BXUMHYECKOH JIAO0OPaTOpHUH.

JdeMoHcTpannn

1. JJaGopaTopHoe o0opynoBaHueE.

2. Pa3nuunblie BUABI XUMHUYECKOHN MTOCY/IbI.

3. O0pa31bl BEIIeCTB.

4. CniocoOsI pazneneHus cmecelt (pubTpoBanue,
BEITIApUBAHUE, TUCTHIUISIIIHS, XpoMaTorpadus).
JlabopaTopHble M NpaKTHYeCKHE PA0OTHI
JlabopamopHvie onvimul:

Onucanrie (U3NIECKUX CBOWCTB

BemiecTB. Pa3neneHme cmecu c

MTOMOIIIBIO MarHmra.

Ipaxmuueckue pabomol:

Ne 1. JlaGopaTopHoe 000OpyqOBaHHE U MPHEMBI
pabotel ¢ HuUM. [IpaBmma GezomacHoi paboOTHI B
XUMHUYECKOH JTabopaTOpuH.

Ne 2. Ouncrka 3arpsi3HEHHOHM TOBAPEHHOM COITN
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PackppIBaTh CMBICIT U3y4aeMBbIX IIOHATUN C TIOMOLIBIO IIEAATOra.

PackpeiBaTh poiib XUMUU B IPUPOJE U KU3HU YEIOBEKa, €€
CBA3b C IPyTMMH HAyKaMHU.

Pa3nuyars 4nCTHIE BEIIECTBA U CMECH; OJTHOPOJIHBIC U

HEOJTHOPOAHbIE cMecH; Pa3nnyare pu3ndeckne 1 XUMHUECKUE

SBJICHUS C OIIOPOH Ha onpezenenus. Onpenenars Npu3HaKku

XUMHUYECKUX PEAKIMN U YCIOBHSI UX MPOTEKAHUSI.

CnenoBate npaBuiaM MoJIb30BaHMS XUMUYECKOU MOCYI0M U

1a00pPaTOPHBIM
000pyJI0BaHUEM, a TAaKXKe IIPaBUIaM OOpaIleHus C
XUMHYECKUMHU BELIE-CTBAMU B COOTBETCTBUU C UHCTPYKIUSIMU
10 BBINOJIHEHHIO MPAKTHYECKUX PAOOT MO KOHTPOJIEM
nejarora.

[InanupoBaTh U IPOBOAUTH XUMHUYECKUIN IKCIIEPUMEHT I10

U3Y4YEHUIO U
OTHCaHMIO (PU3MYECKUX CBONCTB BEILECTB, CIIOCOOOB
paszeneHus CMecel BEIECTB 01 PYKOBOJCTBOM Ilefjarora
¢ 00CyXJIeHHEeM I1aHa paboThI.

Hcnonb30BaTh MpH BHINOIHEHUH YU€OHBIX 3aJJaHUI U B TIpoliecce
HCCIIEA0BATENBCKON IEATEIbHOCTH HAyYHO-TIOYJISIPHYIO
JIUTEpPATypy
XUMHYECKOTO COAEPKAHUS, CIIPAaBOUYHBIE MAaTEPHAJIbl, PECYPCHI
HHTepHeTa o1 pyKOBOACTBOM I1€1arora.

BricTpanBath pa3BEpPHYThIE TUCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit HanHGOPMAIHIO U3 YI€OHUKA U CTIPABOYHBIX
MaTepUajIoB, IPaMOTHO
HCIIOJIb30BATh N3yYEHHBIN NOHATUIHBIN alapaT Kypca XUMUn



Tema 2. BewmecTBa
U XUMHYECKHE PeaKiuu
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ATOMBI U MOJIEKYJIbI. XUMUYECKUE DJIEMEHTHI.
3HaKu (CUMBOJIBI) XUMUYECKHUX JIEMEHTOB.

[TpocThie U ClI0KHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas popmyna. BareHTHOCTh aTOMOB
XUMHUYECKUX 3IEMEHTOB. 3aKOH HOCMOAHCMEA
cocmasa eewecms.

OtHocuTenbHas aToMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBas 10J11 XUMUYECKOTO
AJIEMEHTA B COEJUHEHUU.

Puznyeckue U XMMUYECKHE SBJICHUS.
Xumnueckas peakuus. [ IpusHaku u ycinoBus
IIPOTEKAaHUsI XMMUUYECKUX PEaKLIHM.
XHUMHUYECKUE YPABHECHHUS.

Turbel XUMHUYECKUX peakLui (COeIMHEeHus,
pa3noXKeHus, 3aMeIIeHHs, 0OMEeHa).

3aK0H COXpaHEHUSI MaCcChI BEIIIECTB.

M. B. Jlomonoco8 — yuéHbul-9HYUKIONEOUCH.

JleMoHCTpanuu

®uznyeckue sIBIEeHU (pacTUpaHue caxapa B CTYIIKE,

KUTIEHHE Y KOHJIEHCALIUs BOJBI U T. ]1.).
XuMH4eckue siBIeHus (TOpeHnue CBeUH,
pa3ioXKeHHUe caxapa, B3aUMOACHCTBUE CEPHOMN
KHUCJIOTHI C XJIOPUJIOM Oapusi, pa3ioKeHue
ruapokcuaa meau(1l), B3anmoseiicTBue xenesa ¢
CEpoM, B3aUMOJICICTBHUE XKelle3a C paCTBOPOM
comu Meau(Il)). OnbIT, HIUTIOCTPUPYIOLIHIA 3aKOH
COXpAHEHHUs MACCHI.

JlaGopaTopHble U MpaKTH4YeCKHe PadOThI
JlabopamopHule onvimul:

[Tpumeps! puznueckux sBIEHUH (IUIaBICHUE
BOCKa, TassHUE JIb]IA).

IIpuMepsl XUMUYECKUX SIBJICHUN

(mpoxanuBaHue MEIHOU TPOBOJIOKH,
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HpI/IMeHﬂTB €CTCCTBCHHO-HAY4YHbIC MCTO/AbI ITO3HAHUA (B TOM
YHUCJIC

HaOJIr0/IeHUE, MOJICJIMPOBAHHE, SIKCIIEPUMEHT) U OCHOBHBIE
olepalyy MbICIUTEIbHON JEATENBHOCTH (CPAaBHEHUE,
KJIaccu(uKanus) Uil U3y4eHHsI BEILIECTB U XUMUYECKUX
peakLuil C OIIOPOM Ha AIITOPUTM MIIU CXEMY.

PackppiBaTh CMBICII U3y4aeMbIX TOHATHH U 3aKOHOB U
IPUMEHSTH 9T IOHATHUS IPU ONIMCAHUM CBOMCTB BEILIECTB U UX
IIPEBPALICHUN ¢ OIIOPOM Ha IJIaH U KJIFOYEBbIE CJIOBA.

Paznnyate pusnveckue U XUMUYECKHUE SBICHHS, OOBSICHATH UX
CYLIHOCTb C TOUKH 3pE€HUSI aTOMHO-MOJIEKYJIIPHOTO YUEHUS C
OIIOPOY Ha ONPEACIIEHUS U CXEMBI.

OnpenensTs NpU3HAKU XUMUYECKUX PEaKLUi, YCIOBUS UX

IIPOTEKAHUS.

OOBACHATH CYITHOCTD (PU3MUECKUX M XUMHUECKUX SBICHUN
C TOYKH 3PEHMSI aTOMHO-MOJIEKYJISIPHOTO YUEHHUS €
WCII0JIb30BAHUEM BU3YaJIbHOMN OIOPBI.

KnaccugunupoBars XuMuieckue peakiuu (1o YUCiay U COCTaBy
pearupyromux 1 o0pa3yoIuxcs BEMEeCTB) ¢ ONOPOi Ha
CXEMBI.

CocraBnsath popMyIibl OMHAPHBIX BEIIECTB MO BAJICHTHOCTH
U OIPEeNATh BAIEHTHOCTD 10 (pOopMysiaM BELIECTB €
OIOPOM Ha alITOPUTM Y4€OHBIX JEHCTBUM.

PacctaBnsaTh KO3 GUIMEHTH B YPABHEHUSAX XUMUYECKHX
peakuuii ¢ oropoil HaaNropUTM yU4eOHBIX 1EHCTBUH.

CnenoBaTh NpaBuiIaM MOJIb30BaHMSI XUMUUECKOH TOCYA0N U
1ab0paTOPHBIM 00OPYIOBAHUEM, a TAKXKE TIPABUIIaM
oOpallieHHs C BEIECTBAMHU B COOTBETCTBUH C UHCTPYKIIUSIMHU 110
BBITNOJIHEHUIO JIA0OPATOPHBIX XMMUYECKUX OMBITOB MOJT
KOHTPOJIEM II€Jarora.

Hcnonp30BaTh NpU BHITOTHEHUH YY€OHBIX 3aJaHUM
U B IIPOLIECCE UCCIIEN0BATENBCKON IEATEIBHOCTH
Hay4YHO-TIOIYJIIPHYIO JINTEPATYPy XUMHUYECKOTO COACPKaHUs,
CIpaBOYHBIE MAaTEPUaIbl, pecypchl IHTEpHETa 1107



B3aMMOJICIICTBHE MeJia C KHCIIOTOM). PYKOBOJICTBOM Il€/1arora.

Mozenu aToMOB ¥ MOJIEKYJT BricTpauBath pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE

OTBETHI C OIIOPOi HauH(OPMaLIHIO U3 YUeOHUKA U
CIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO

UCIOJIb30BaTh U3yYEHHBIN MOHITUHHBIN anmnapar Kypca XUMHH

[TpakTuueckas padora Ne3 ITpuznaku

MPOTEKAHUS XUMUYECKUX PEAKITHIA

Botuucnenus

— OTHOCHUTEJIPHOM MOJICKYJISIPHON MAacChl BEIIIECTB;
— MAacCOBOH JIOJIH XUMHYECKOI'0 3JIEMCHTA

1o popmyre coequHEeHHUSL.

Pazgen 2. BaxkHelilmme npeacraBuTe/ M Heoprannyeckux semects (30 u)
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Tema 3. Bo3ayx.
Kucaopona.
ITousitTue 00 oxcuga
2y

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucnopox — aneMeHT

U MPOCTOE BeIIle-
cTBO. O30H — an10MpOnHas MOOUPUKayus
KUC10pooa.

Haxoxnenue kucinoposa B npupoae, pusndeckue u
XUMHUYECKHE CBOMCTBA (pEaKIi OKUCIICHUS,
ropeHue). Y cioBus

BO3HUKHOBEHUS M MTPEKPAIICHUS TOPEHHSL.
[TonsiTre 06 okcumax.

Cnocobwl nonyuenus Kuciopooa 6 1abopamopuu u
npomviuiienHocmu. IlpuMeHeHne Kuciopoaa.
KpyrosopoTtkuciaopona B mpupoe.

Tennogoii a¢ghpexm xumuyeckoii peakyuu, noHAMUE O
MePMOXUMULECKOM YPASHEHUU, K30~ U
9HJIOTEPMHUYECKHUX PEAKIIHSIX.

Tonnueo (Heghmo, yeonv u meman).

3aepsasnenue 6030yxa, cnocobwi e2o
npedomspaujerus. Ycunenue napHUKo8020
apghexma, paspyuieHue 030H08020 COS.

JleMoHCTpanun

Bzaumogpeiictsue docopa, cepsl u xenesa ¢
KHCIIOPOJIOM (BO3MOYKHO HCIIOJIb30BAaHUE
BHJICOOTTBITOB).

Omnpenenenue conep:kaHus KUCI0poia B
Bo3ayXxe. ONBITHI, IEMOHCTPUPYIOIINE
YCIIOBUSI BOSHUKHOBEHUS U ITPEKPALICHHS
TOpEHHSI.

JlabopaTopHble n npakTHYecKue padoTbl
Jlabopamopmuwiii onvim:

O3HakoMIIeHHE C 00pa3laMy OKCHJIOB.
Ilpakxmuueckas paboma:

No 4. TTonmy4yenue Kuciaopoaa, U3ydeHue ero
CBOWCTB.
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PaCKpBIBaTB CMBICJI U3Yy4aCMbIX MMOHATHH U IPUMCHATD OTU
IMOHATHA IIPpU

OIMCaHWH CBOWCTB BEIIECTB U UX MPEBPAICHHIA C
WCTOJIH30BAHNUEM OTIOPHBIX CJIOB U KIIUIIIE.

XapakTepu30BaTh (OMHUCHIBATB)C ONOPOU HA NIAH, CXEMY,

KpPamKyo 3anucs
COCTaB BO31yXa, (PU3NYECKHE U XU-MUYCCKHE CBOWCTBA
KHCJIOPO/Ia, CTIOCOOBI €T0 MOTyYeHHSI, IPUMEHEHUE
3HA4YCHUE B MPUPOJIC M KU3HH YETIOBEKA.

Cpasnusamsv peakyuu 20peHusi U MEONEHHO20 OKUCIEHUS C
npeBapUTEILHBIM 00CYKICHUEM MTapaMETPOB CPAaBHCHHSI.

CobupaTh npudOpPHI AJIs NOTYUEHHS KUCIOpOa (BBITECHEHUEM
BOJIbI M BO3/1YyXa).

Pacrnio3HaBaTh OMBITHBIM ITyTEM KHUCIIOPO/I TTO/1 KOHTPOJIEM

ne/iarora.

Hcnonp30BaTh XUMUYECKYEO CUMBOJIUKY JUISL COCTABJICHUS
(opMyI1 BEeLIeCTB, MOJIEKYJISIPHBIX YPABHEHUH XUMHUECKUX
pEaKLUii C y4aCTUEM KHUCIOPO/Ia.

OOBACHATH CYHIHOCTb SKOJIOTHYECKUX MTPOOJIEM, CBA3aHHBIX
C 3arpsi3HEHHEM BO3/TyXa.

CnenoBatb npaBuiiaM 0e30MacHoil paboThI B J1aOOpaTOpUH MpU
WCTIOJIb30BaHAN XUMUYECKOH MOCYIBI U 000PYIOBAHUS IO
KOHTPOJIEM IIeJIarora, a Takxe MpaBuiaM oOpalIleHus ¢
TOPIOYMMH BEUIECTBAMH B OBITY.

[TnanupoBaTh U OCYIIECTBIATH Ha MPAKTUKE XUMUYECKHE

OKCIIEPUMEHTHI,

MIPOBOJIUTH HAOIIOCHHUS, JIENIaTh BHIBOJIBI IO pe3yJbTaTaM
HKCIEPUMEHTA IO PyKOBOICTBOM TI€/Iarora.

Y4acTBOBaTh B COBMECTHOM padoTe B rpymIie.

Hcnonp30BaTh pH BHITIOJTHEHUHN YI€OHBIX 3aJJaHUN U B
nporecce
HCCIIEIOBATENBCKON ICATEITPHOCTH HAYIHO-TTOYIISIPHYIO

JIUTEPATYPY

XUMHYECKOT0 COJEPKaHUs, CIIPAaBOYHbIE MaTEpUaIbl, PECYpPCHI



Buviuucnenusn

— MOJIEKYJISIPHOIM MacChl KHCIOpO/a ¥ 030HA
Ha OCHOBAaHHMH aTOMHOHM MAaCChl XUMHYCCKOI'O

JJICMCHTAa
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WNuTepHera noapykoBOACTBOM Ie1arora.

BricTpanBats pa3BEpHYThIC MMCHMEHHBIE U YCTHBIE OTBETHI C
Oropoii Ha HH(GOPMAIIKIO U3 YIeOHHKA U CIIPABOUHBIX
MaTepHaJIoB C OIIOPOM Ha IUIaH, [PAMOTHO UCIOJIb30BaTh
M3YYCHHBIN MMOHSATUHHBIN armnapaTr Kypca XuMHUH



Tema 4. Bogopon.
ITousiTHe 0 KUCJIOTAX U

coJIAX
1

Bonopoa — 351eMeHT U IPOCTOE BELECTBO.
Haxoxpaenwue B npupoae, Gpusndeckue u
XUMHUYECKHE CBOICTBA (Ha mpUMepe
B3aUMOJICUCTBUS C HEMETAUIAMHU U OKCHIaMH
METaJIJIOB), IPUMEHEHUE, CNOCOObI NONYYeHUs.
[ToHsATHE O KHCIIOTAX U COJIAX.
JleMoHCTpaL U

[Tonmyuenue, cobupanue U pacrio3HaBaHUE
Bojiopoja. ['openue Bogoposa.
B3aumoneiictBue Bogopoaa ¢ okcuaom meau(Il).
JlaGopaTopHble U MpaKTH4YeCKHEe PA0OTHI

Jlabopamopmwiil onvim:
BzaumopeiicTBie KUCIOT ¢ METaJlIIaMH.

Ilpaxmuyeckas paboma:

Ne 5. Tlony4yenue Bogopo/ia, U3y4eHHe ero CBOMCTB.

Botuucnenus

— MOJIEKYJISIPHOM MaccChl BEIleCTBA HA
OCHOBaHHMH aTOMHOM MacChl XUMHUYECKUX
3JIEMEHTOB
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PackpbIBaTh CMBICI U3y4aeMbIX MOHATHI U IPUMEHSTH 3TH
MIOHATHS TP OITMCAHUN CBOWCTB BEIIECTB U MX
MPEBpAICHU.

XapaxkTepu30BaTh (ONMUCHIBATh) (HU3NUECKUE U XUMUYECKUE
CBOICTBa BOJOPO/1a, CIOCOOBI €T0 MOJIy4YeHHUs, IPUMEHEHHUE C
OTIOPO# Ha IJIaH, KPATKYIO 3aIHCh,
cXemy.

Cobupats npubop AJis MOIyYEHHUsT BOAOPO/Ia C UCIIOJIb30BAHUEM
BU3YaJIbHON ONIOPBI

Hcronp30BaTh XUMHUYECKYIO CUMBOIIUKY JUISI COCTaBJICHUS
(hopMyI1 BenecTB, MOJICKYISIPHBIX YPABHEHHH XUMHUYECKHUX
peaKuuii C yyacTUEM BOAOPOJA C ONIOPOM HA AIITOPUTM.

CrnenoBath mpaBuiIaM 0€301acHON PadOTHI B TaOOPAaTOPHH MTPH
UCIOJIb30BAaHUU XUMHUECKOM MOCY Il U 000pYA0BaHUS T1O]T
KOHTPOJIEM Ie/Iarora., a TakXke MpaBuiaM oOpaIeHus ¢
TOPIOYMMH BEIIECTBAMU B OBITY

[TmaHupoBaTh U OCYILIECTBIATH HA MPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBI, TPOBOIUTH HAOTIOACHNS, JIENIaTh BHIBOJIBI 1O
pe3yibTaTaM SKCIEPUMEHTA MO PYKOBOJICTBOM II€/1arora ¢

00CY)XJIeHHEeM IuIaHa PaboThl, C UCIIOJIB30BAaHUEM KIIUIIIE.
VYyacTBOBaTh B COBMECTHOM paboTe B IpyIIIIE.

HHaHI/IPOBaTB " OCYIICCTBJIATH HA MMPAKTUKE XUMHWYCCKHUC
OKCIICPUMECHTEI, IIPOBOANTH H&6J’IIOI[€HI/I$I, J¢€JIaTh BBIBOAbI ITO

€3yJbTaTaM dKCIIEPUMEHTA.
JacTBOBAaTh B COBMECTHOM padoOTe B IpyIIie



Tema 5.
KoaunyecTBeHHBIE
OTHOIIIEHHS B
XMMHH

(1q)

KosmmuectBo BemectBa. Moiib. MossipHas macca.
3aKoH

ABorajipo. MosspHbIi 006éM Ta30B. Pacuérel mo
XUMUYECKUM YPABHEHHSIM.

JdemoHcTpauus
OO6pa31ibl BEHIeCTB KOJIMYECTBOM 1 MOJIb.

Botuucnenus

— 00BbEMa, KOJIMYECTBA BEIECTBA I'a3a I10 €ro
M3BECTHOMY KOJINYECTBY BEIIECTBA UITU
00BEMY;

— 00BEMOB ra3oB 10 YPAaBHEHUIO PEAKIIMU Ha
OCHOBE 3aKOHA 00BEMHEBIX OTHOIIIEHHUI ra30B
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PackpbIBaTh CMBICT U3y4aeMbIX TOHATUN U IPUMEHATH 3TH
MOHSATUS, @ TAKKE U3YUEHHBIE 3aKOHBI U TEOPUU IJIS
pelIeHns pacu€THBIX 3a7a4 C IOMOIIBIO [1€Jarora.

BbIYucisaTh MOJIIPHYIO Maccy BELIECTB; KOJIUYECTBO
BelecTBa, 00bEM Ta3a, Maccy BEIIECTBA C OMOPOH Ha
obpasetr, Ha HOPMYJIBI;

IIpoBOANUTE pacy€ThI 10 YPABHEHUAM XUMHUYECKUX PEAKIUM C

OIopoii Ha
oOpas3ell, aJIrTOPUTM YYEOHBIX ACHCTBUIN: KOJIMYECTBA, 00bEMa,
Macchl BEIIECTBA O U3BECTHOMY KOJIMUECTBY, 00BEMY, Macce
peareHToB WK IPOAYKTOB PEAKIUH.

BricTpanBaTh pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE OTBETHI C
OIOpoOi Ha WH- (hOPMAITHIO U3 YICOHUKA U CIIPABOYHBIX
MaTepUasIoB, TPaMOTHO HCIIOIb30BaTh U3YUEHHBIM TOHATUHHBII
anmnapar Kypca XMMHH € IOMOIIBIO Me/larora.



Tema 6. Bonaa.
PacTBOpbI.
IHousitue 00
ocHoBaHusX (1)

Boz[a, €€ COCTaB, CTPOCHHUE, MOJICKYIJIBI. dusndeckue PaCKpBIBaTB CMBICJI U3YYaCMBIX MMOHATUH U IIPUMCEHATH OTU

CBOMCTBaBOJIEI. Ananuz u cunmes — memoowi

U3Y4UeHus Cocmaea 800bl.
XUMHYECKHE CBOMCTBA BOAEI

(paznosxeHue, peakiuu ¢ HaTPUEM, OKCHIOM

KaJIbLIMs, OKcHIoM cepsl [V .
CocraB ocHoBanuil. [loHsiTHe 00 MHAMKATOPAX.

Booa kax pacmeopumens. PacTBOpBHL.
Pacmeopumocms sewgecma g 6ooe.
Hacwviwennvie u nenacviujennvle pacmeopbl.
MaccoBas 107151 BelecTBa B pacTBOpE.

Ponv pacmeopos 6 npupooe u 6 scuznu uenosexa.

Kpyzoeopom 600w 6 npupoode. 3arps3HeHne
npupoaHbIX Boa. OxpaHa

Y OYUCTKA MPUPOTHBIX BOJI.

JleMoOHCTpaL U

DNEKTPOIN3 BOJBI; CHHTE3 BOJIBL;
B3auMoieiicTBre Bo bl ¢ MeTayutamu (Na, Ca)

(BO3MOYKHO HCITOJIb30BaHUE
BHJIEOMATEPHAJIOB).

PacTBopeHnue BemecTB ¢ pa3andHoit
pPacTBOPUMOCTHIO.

UccnenoBanue paCTBOPOB KUCIIOT U HIETOYEH
C IOMOUIBIO UHANKATOPOB.

JlaGopaTopHble U NPpaKTH4YeCKHe PadOThI
IIpakxmuueckas paboma:

Ne 6. [Ipurorosienne pacTBOpOB ¢
onpeaesEHHON MacCOBOM J0JIE pacTBOPEHHOTO
BELIECTBA.

Buotuucnenus

— C UCIOJIb30BaHNEM MOHATHUS «MaccoBas A0
BEILIECTBA BPACTBOPE»
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TIOHATHUA ITPHU OITMCAHHU U CBOMCTB BCIICCTB U UX
IPEBPALLECHUH C TOMOLIBIO [T€Aarora.

XapakTepHu30BaTh PU3NUECKUE U XUMUYECKHUE CBOMCTBA BOBI,
e€ poJIb KaKk paCTBOPUTEIS B IPUPOIHBIX IPOLIeccax ¢ OIOPOK
Ha IIJIaH U CXeMy.

CocraBisTh YpPaBHCHUSA XUMHUYCCKUX peaKHI/Iﬁ C Y4aCTUCM BOIbI
C OIIOPOM HaCXeMy.

OOBACHATH CYHIHOCTb 3KOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX C
3arpA3HCHUEM IPUPOJHBIX BO/, CIIOCOOBI OYMCTKHU BOABI OT
pUMecel, Mephl 0 OXpaHe BOJ OT 3arpsi3HeHUs 10cIIe
HNPEeABAPUTEIBLHOI0 CTPYKTYPUPOBAaHUS MaTepHaia.

HJIaHI/IpOBaTI) 1 OCYIICCTBJIATE HA IPAKTUKEC XUMHNYCCKHC
9KCHEPUMEHTBI, IPOBOANUTH HAOIIOICHHS], AEIaTh BbI-

BOJIBI 110 pe3yJIbTaTaM 3KCIEPHUMEHTA I10J] KOHTPOJIEM I1e€Jjarora,
CHUCIIOJIB30BAaHUEM KIIMILE.

CnenoBath npaBuiiaM 0€30MacHON paboOThI B 1a0OpaTOPUH MIPU
UCIIOJIb30BaHUHM XUMUUECKOM MOCY bl U 000PYAOBaHUS 1O
KOHTPOJIEM I€/1arora.

ITpoBOANTDH BBIYMCIEHUS C IPUMEHEHUEM MTOHATHS «MacCcOBast
JI0J1s1 BELIECTBA B PACTBOPE» C ONOPON Ha (YOPMYJIBL.

Vcronb30BaTh IpHU BINMOJHEHUH YUEOHBIX 3aJJaHUI U B Ipoliecce
HCCIIEIOBATENbCKOM AESITEIbHOCTH HayUYHO-TIONYJISPHYIO
JUTEPATYPy XMMHUECKOIO CONEPKAHUS, CIIPAaBOYHBIE
Marepuaisl, pecypcbl IHTepHETanmoa pykoBOJICTBOM
nejarora.

BricTpanBath pa3BEpHYThIE TUCbMEHHBIE U YCTHBIE OTBETHI C
OTopoit HauH(pOPMAIUIO U3 YUeOHHUKA U CTIPABOYHBIX
MaTepuasoB, FPaMOTHO
HCII0JIb30BaTh N3YYEHHBIN MOHATUIHBIN anmapaT Kypca
XAMUH [OCJIE IPEIBAPUTEIIBHOIO CTPYKTYPUPOBAHUSA
MaTtepuaia



Tema 7. OcHOBHBIE
KJIACChI

HECOPraHu4e€CKHUuX

coeIMHEeHU
(1 9)

Knaccudukanmst HeOpraHm4eCKux CoOeTMHEHUH.
Okcupl: cocTaB, Kiaaccudukaius (OCHOBHBIC,
KHCIIOTHBIC, aMpomepHbvie, Heconeoopasyrujue Ha
npumepe oxcuda yenepooall u okcuoa azoma I,
HOMEHKJaTypa. [lonyuernue OKCUA0B
(B3auMOICHCTBHE C BOJOM, KUCIIOTAMH,
IeJI0YaMHu).

OcHOBaHHUS: COCTaB, KJIACCH(PUKAIIHS

(1Ie7I09n ¥ HEPaCTBOPUMBIC

OCHOBaHUs1), HOMEHKJIATypa.

Kucnotsr: coctas, knaccuduxaiiysi, HOMEHKIATYpa,
bu3nUecKue n XUMUYECKHUE CBOMCTBRA
(B3aMMOJIEHiCTBHE C OCHOBHBIMHU

OKCHJIaMU COJISIMU HA MPUMEPE COJISTHOU M CEPHOM
KHCJIOT),

cnocobwvl noayuenus. P akTHBHOCTA METaJLIOB.
Conu (cpeaHue): HOMEHKIIATypa, cnocoowbl
noJyYyenus,

B3aMMO/JICUCTBUE COJIEH ¢ MeTallaMU, KUCIIOTaMHu,
IeJI0YaMH U COJISIMU.

['eneTnueckas CBA3b MEXY KjaccaMu
HEOPTaHUYECKHUX

coenuHeHuil. ['enetnueckue psanael. [loHsTre 06
aM(}OTEepHBIX THAPOKCHIAX HA IPUMEPE IUHKA U
aIIOMUHUS. XMMHYECKHUE CBOMCTBA -
B3aMMO/JICUCTBHE C KUCIIOTAMH U IIEJI0YaMHU.
Pa3znosxenue npu HarpeBaHuUU.

JleMoHCTpanun

O0pa31bl HEOPraHUYECKUX BEIIECTB PA3IMYHBIX
KJIacCOB. B3anMoencrerue pacTBopa CepHOM
KUCToThI ¢ okcugom Meau(1l).

Peaknus HeUTpan3anuu.

BriTecHeHne 0IHOTO MeTajuIa APYTUM U3 pacTBOpa
COJIN.

w
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Omnpenenenre OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHHM
110 MIA0JIOHY.

CocraBiieHHE CXeM CTPOCHHsI OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCAMHEHUN HAOCHOBE OIIPEICIICHUS.
CocraBneHnue popMyIs1 OCHOBHBIX KJIaCCOB HEOPraHUYECKUX
COCIMHEHUH U Ha3bIBAHME UX 110 MEXKIYHAPOJHON U TPUBUAIBHOU

HOMCHKIJIaTyp€ C HCII0JIb30BAHUEM
OIIpCACIICHUA U Ta6J'II/IHBI PaCTBOPUMOCTH.

KrnaccudunupoBanue n3ydaeMbIX BEIIECTB IO COCTaBY U
ceoticmeam ¢ OTIOPON HaOMPeIeTICHHsI, CXEMbI U TaOJIUIly
PacTBOPUMOCTH.

CocraBiienue TaOIUIbI TEHETUYECKUX PSII0B U CXEMBI
«"eHeTHYECKAs] B3aUMOCBSI3b OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCAMHEHUI 110 PyKOBOACTBOM IE€AArora.
[Iporuo3upoBanre CBOMCTB BEIIECTB HA OCHOBE OOIINX
XUMHUYECKHUX CBOMCTB U3YYEHHBIX KJIACCOB, TPYII BEUIECTB, K
KOTOPBIM OHHU OTHOCATCA C UCIIOJIb30BAHUCM CXCMbI
«I"eHeTnYeCKast B3aMMOCBS3b OCHOBHBIX KJIACCOB

HEOPraHUYECKUX
COEMHEHUI» MTOJ] PYKOBOACTBOM I€/1arora.

CocraBiieHre MOJIEKYISPHBIX YPaBHEHUN pPEeaKIHid,
WUTIOCTPUPYIOIIMX XUMUYECKHE CBOWCTBA U3YUEHHBIX KJIACCOB U
€nocobvl noy4enus BEIeCTB U3yYeHHbIX KIacCoB, IPYIIIL, a
TaK)Ke MOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKAY
HUMH, C OIOPOH Ha BepOAIbHYIO CXeMY B KaUeCTBE 3pUTEIbHOMN
OIIOPBI.

CocraBiieHHEe MOJIEKYJIIPHBIX YPaBHEHHUH peaKkuii 10 CXeMaM ¢
MIpeIBapUTENbHBIM 00CYXI€HHEM BbIOOpa pearupyronmx
BEIIECTB.

Bbluncnenne 1o ypaBHEHMSM XUMHUYECKHX  PEAKLUI
KoJn4yecTBa, 00bEMA, Macchl BEHIECTBA IO KOJUYECTBY,
00BbEMY, Macce peareHTOB WJIM MPOJYKTOB PEAKIHMU TI0
AJITOPUTMY.

IInannpoBaHMEe U OCYLIECTBICHUE HAa IPAKTUKE XUMUUYECKOTO
HKCIEPUMEHTA UHAOIIOACHUS MO PYKOBOJICTBOM YUMTEIISL.



JlaGopaTopHble U MPpaKTHYeCKHEe PA0OTHI
Jlabopamopnvie onvimoi:

Bs3auMopaeiicTBrEe KHUCIOT C

Merauiami. [lonydyenue

HEPaCTBOPUMBIX OCHOBAHMIA.

B3anmopencTere HepaCTBOPUMBIX OCHOBAHUM C
kuciotamu. Paznoxenune runpoxcuaa meau(1l)

MIpU HarpeBaHUH.

Ilpakxmuueckas paboma:

Ne 7. Pemienue sxkcriepuMeHTaIbHBIX 3314 10 TEME

«OCHOBHBIE KJ1aCChI HCOPTaHUYCCKHUX COCJIMHECHUI.

Buviuucnenusn
— [0 YPAaBHEHHSIM XUMHUYECKUX PEaAKIUI

DopMyIMpOBaHUE BBIBOIOB 110 PE3yJIbTaTaM SKCIIEPUMEHTA C
UCII0JIb30BAaHNEM OIIOPHBIX CJIOB.

@opMyJIMPOBAaHUE C IIOMOLIBIO I1€1arora 1 BHIIIOJIHEHUE IPABUII
0e3onacHoil paboThI B1abOpaTOpUu MpHU UCIOJIb30BAaHUN
XMUMUYECKOH MOCYAbl 1 000pyIOBaHUSI.

Vcrionb30BaHue MU BHIMOJTHEHUN Y4EOHBIX 3aJaHH U B
poruecce

HCCIIEN0BATEIBbCKON IEATEIbHOCTH HAy4YHO-TIONYJISIPHOU
JUTEPATypbl XUMUYECKOTO COJIEPKaHNUs, CIIPABOYHBIE MaTEPHUAIBL,
pecypebl IHTEpHEeTa, OCYIIECTBICHNE BEIOOPA o] pyKOBOJICTBOM
nezjarora.

BeicTpanBanue pa3BEPHYTHIX IHCbBMEHHBIX U YCTHBIX OTBETOB

¢ onopoi Ha HH(pOpMAIMIO U3 YIeOHHKA U CIIPAaBOYHBIX
MaTEPUAIOB, TPAMOTHOE UCIIOJIB30BAHUE U3YYEHHOT O
MOHATUMHOTO annapara Kypca XUMUU C UCIIOJIb30BaHUEM

IUIAHA, OIIOPHBIX CJIOB, AJITOPUTMA.

Pa3nea 3. [lepuoanuecknii 3axkon u [lepuoanueckas cucreMa XuMHUYECKHX
jaemenToB /. . MeHaeneeBa.

Crtpoenue aTomoB. XuMnyeckasi CBA3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE

peakuuu
38



Tema 8.
I[Mepuoguyeckuii 3aK0H
ullepuoanueckas
CHCTEeMa XUMHYECKUX
3JIEMEHTOB

J. 1. Menaese-eBa.
Crpoenunearoma (1 u)

HCpBBIe IIOIIBITKH KJIaCCI/I(bI/IKaHI/II/I XUMHUYCCKUX
3JICMCHTOB.

ITonsarue o rpymmnax CXOAHBIX DJICMCHTOB

(1menovyHbIC U
HIeJIOYHO3EMETbHBIC METAJLIbI, TAJIOT€HbI, HHEPTHBIC
rasbl).

Dnemenmul, Komopuwle

obpasyrom amgomephovie

OKCUObBL U 2UOPOKCUOBL.

[lepunonnueckuii 3akoH u [lepuoau-ueckas cucrema
xumuueckux asementoB J1. Y. Meneneena.
Ilepuoapl, rpynnbl, nOoArpynIbsl. PU3HYECKUN
CMBICJI TOPSIAKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB
MepHo/ia U TPYIIIBL.

Crpoenue atomoB. CocTaB aTOMHBIX sJIEP.
H3omonebl.

OnekTpoHbl. CTpoeHHe NIEKTPOHHBIX 000JI0UeK
aTOMOB TIepBbIX 20 XUMUYIECKUX JIIEMEHTOB
Ileproanueckoi CUCTEMBI

J. . Menneneena.

XapakTepruCTHKAa XUMHUYECKOTO AJIEMEHTA I10 €ro
nonoxxeHutro BIlepuoauueckoii cucreme /1. 1.
Menneneesa.

3axkonomepHocmu usmeHenUs C80UCm8
91eMEHMO8 MANbIX NEPUOOO8 U 2TNABHBIX
HOO2PYNN 8 3A8UCUMOCTNU OM AMOMHO20
(nops0x06020) HoMepa.

3uauenue Ilepuoouueckoeo 3akoHa u
Tlepuoouyeckotl cucmembl XUMUYECKUX DJIEMEHMO8
0711 pa36UMUsL HAYKU U NPAKMUKLL.

. U. Menoenees — yuénulil, nedazoe u epaxrcoanuH.

JleMoHCTpanun
Kopotkonepuoanas u
JUIMHHOIIEpHUOU THAS bopmbI
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PaCKpBIBaTB CMBICIT IEPHUOANYECCKOI'O 3aKOHA IO PYKOBOACTBOM
rneaarora.

ITonnmars CymecTBOBaHUE NEPUOJUIECKON 3aBUCUMOCTH
CBOMCTB XMMHYECKHX 3JIEMEHTOB (U3MEHEHHUE PaJInYyCOB
aTOMOB U 3JICKTPOOTPULIATEILHOCTH) U UX COEMHEHUH OT
IIOJIOYKEHHUS B IIEPUOJUYECKON CUCTEME U CTPOCHUS aToMa C
UCIIOJIb30BAaHUEM CXEM U TabJIuLL.

YcraHaBIMBaTh CBA3b MEXKY I10JIOKEHUEM JJIEMEHTA B
HEpUOIUYECKOM CUCTEME U CTPOEHHEM €ro aToMa (COCTaB U
3apsj siipa, 001ee YUCIIo JIEKTPOHOB U
pacrpenienieHue Ux 1o IEKTPOHHBIM CIIOSIM) TI0 00pas3Ity.

ITporno3upoBaTh XapakTep U3MEHEHUS CBOMCTB 2JIEMEHTOB U UX
COEIMHEHMH norpymnmnam u rnepuoaam [lepuoanueckoit
CUCTEMBI C IIOMOIIBIO NIEJArora.

XapakTepu3oBaTh XUMHYECKHUE DJIEMEHTHI IIEPBBIX TPEX
NIEPUOAOB, KK, KAJIbLYS 10 UX IOJIO0KEHHUIO B
[Tepnonnueckoii cucreme /. 1. Menneneena.

CnenoBatk npaBuiaM 6e3onacHoil paboThl B 1abopaTopuu npu
WCI0JIb30BAaHNU XUMUUECKON TIOCYIbl U 000PYAOBAHHUS 1101
KOHTpPOJIEM IIeJiarora.

BeicTpanBath pa3BEpHYThIE INCHbMEHHBIE U YCTHBIE OTBETHI C
OTopoif HaMH(OPMALUIO U3 YUeOHHUKA U CTIPAaBOYHBIX
MaTepuaioB, IPaMOTHO
MCIIOJIb30BaTh U3YUYEHHBIN MOHATUIHBIN anmapaT Kypca
XUMHH 110CJIE CTPYKTYPUPOBaHUS MaTepralla ¢
HCIIOJIb30BAHUEM KIIMIIIE.

Hcnonp30BaTh IpU BHINOTHEHUH YU€OHBIX 3aJaHUM TEKCThI
yueOHHUKa Iociie CTPYKTYpUPOBaHUs MaTepuaa, ClipaBOYHbIE
Mmatepuaisl (Ilepuoanueckyro
cucteMy xuMmuueckux suemeHToB Jl. 1. Menneneena, Tabnuiry
pPacTBOPUMOCTH KUCIIOT, OCHOBAaHUI U COJIEH B BOJE,
NEKTPOXUMUYECKUHN PsiJl HAIPSHYKEHUI METaIoB).

Mcnonb30BaTh NpH BHINOIHEHUH YYE€OHBIX 3aJJaHU U B IIpoLiecce
HCCIIEA0BATENIBCKON NEATEIbHOCTH HAyYHO-TIOYJISIPHYIO



[lepuoanueckoit cUCTEMbl XUMHUYECKHX JIUTEepaTypy

anementoB 1. . Menneneena. XUMHYECKOT0 COJIEp>KaHusl, CIIPaBOYHbIE MaTEpUaIbl, PECYpPCHI
OsznakomnieHne ¢  oOpa3maMu  MeTaioB M VIHTepHeTa moJ pyKOBOACTBOM IeAarora

HEMETAaJUIOB.

JlaGopaTopHble U MPpaKTHYEeCKHEe PA0OTHI
Jlabopamopnuwiti onvim:

B3aumopeiictBue = ruApokcuaa  UUMHKA  C
pacTBOpaMM KHUCJIOT U IIEJIOYEN
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Tema 9.
XumMunueckas CBA3b.

OKHCIuTEILHO-
BOCCTAHOBUTEJIbHBIE

eaKINHU
1q9)

9 KJIACC

Qﬂekmpoompuuameﬂbﬂocmb aTOMOB
XUMHYECKHX AJIEMEHTOB. X UMUYECKasl CBSI3b
(I/IOHHaSI, KOBAJICHTHAs IIOJIAPHAA U KOBAJICHTHAsA

HETOJISIpHAS ).
CreneHb OKUCIICHHS.

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC pCaknuun

(OBP). Ipomecchl OKMCIICHHS] © BOCCTaHOBJICHUS.

OKHUCITUTETN U BOCCTAHOBUTEIH.

JleMoOHCTpaL U
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
pEaKLMU: TOPEHUE, pEaKLMH Pa3JI0KEHHs,
COCIUHCHU A

PackpbIBaTh CMBICIT U3y4aeMbIX ITOHATHH 11O PYKOBOJICTBOM
negarora. OnpeaensTs BUJ XUMUYECKOU CBS3H B COCTUHEHUH C
HCIIOJIb30BAHNUEM CXEM.

Onpenenarh CTEIeHb OKUCICHHS XUMUYECKOT0 DJIEMEHTA 10
(hopMyJIe ero coeIMHEHUS C UCIIOIb30BAaHUEM aJITOPUTMA.

Onpenensars 37eMEeHT (BEIIECTBO) — OKHUCIUTEINb U AJIEMEHT
(BemecTBO) — BOCCTAaHOBUTEb.

OOBSACHATH CYITHOCTH MTPOIIECCOB OKUCIICHHS U BOCCTAHOBIICHHUS.

CocTaBiATh MEKTPOHHBIN OaIaHC ¢ yu€ToM YyHclia
OTJIAaHHBIX ¥ MPUHSATHIX JJIEKTPOHOB.

CocTaBiIATh ypaBHEHUE OKUCIIUTEIHHO-
BOCCTAaHOBHUTEIIBHON PEaKIIMH 0 AJITOPUTMY pa3dopa
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHON PEaKIIHH.

Hcnonb30BaTh NpH BEITIOJTHCHAH YI4SOHBIX 3a1aHUN TEKCTHI

yueOHUKa N0CIIE CTPYKTYpUPOBAHUS MaTepuasa, ClipaBOYHbIe
MaTepuaibl (ePpUOIUIECKYIO

cucTeMy XUMu4eckux aiemenToB . 1. MenaeneeBa, Tabnuity
pPacTBOPUMOCTH KUCJIOT, OCHOBAaHUM U COJIEH B BOJIE,

AIIEKTPOXUMHUYECKUH psAJl HAPSKEHUN METaIOB).

IIpumepHbIe TEMBI,
pacKpbIBaoLIe
JAHHBINA pa3aen

NporpamMmsel,
U KOJINYEeCTBO YaCOB,
OTBOAUMOE HA X
U3y4eHue

OcHoBHOE
coJepxaHue

OcCHOBHBIEC BHABI
JeATEJIbHOCTH
00yyarmuxcst

Pasznea 1. BemecTtBo U XMMHYeCKHE
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peakuuu
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IloBTOpEHUE M
yriyoJenue 3HAHU
OCHOBHBIX pa3/1eJioB

Kypca 8 kiacca
(1)

[lepuonnueckuii 3akoH. [lepuoauueckas cucrema

XuMHYeCKHX 3aemMeHToB /1. 1. MeHaeneena.

CtpoeHune aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH

CBOMCTB XMMHUYECKHX JJIEMEHTOB IEPBBIX TPEX

MEPUOJIOB, KaJIUsl, KaJbLUS U UX

COCIMHEHUI B COOTBETCTBHHU C IIOJIOKCHUCM

3JIEMEHTOB BIIEPUOJIMYECKON CUCTEME U

CTPOEHUEM UX ATOMOB.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX

BELIECTB (MEXKIyHa-pOAHAS U TPUBHUAIIbHAS).

XHUMHYECKHE CBOMCTRA

BEIIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaccaM

HEOPraHWYECKUX COSAMHEHUM, X TEHETUYECKas CBSI3b

HEOPTraHWYECKUX BEIIECTB.

CTpoeHue BelecTBa: BUJIbl XUMUYECKOMN CBSI3U U TUITBI

KPUCTAJUTMYECKUX PEHIETOK. 3a8UCUMOCHb CEOLICME

geujecme om uUx CmpoeHusl.

JleMoOHCTpaLun

1. Mozenu KpUCTAIIMYECKUX PEIIETOK
HEOPTraHWYECKUX BEIIECTB.

2. KopoTtkonepuoanas u

JUTMHHONIIEpUOAHAas (hOPMBI

[lepnonnueckoi CUCTEMBI XUMUYECKUX

anemenToB JI. . MenaeneeBa

XapakTepru30BaTh XMMHUYECKHUE 3JIEMEHTHI IEPBBIX TPEX
MEPUOJIOB, KAJIUS U KAJIBIHUS MO0 UX MOJIOKEHUIO B
[Tepuonuueckoit cucreme Jl. 1. MenpaeneeBa c onopoii Ha
AITOPUTM.

KrnaccudunupoBaTs 1 Ha3bIBaTh HEOPraHUYECKUE BEIIECTBA
M3YYCHHBIX KJIACCOB C OMOPOM HA CXeMY, TaOJIHIly
PacTBOPUMOCTH.

OnuceiBaTh 00ITME XUMUIECKHE CBOMCTBA BEIICCTB
pa3IMYHBIX KJIACCOB, TOATBEPKIATh CBOMCTBA
puMepaM MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKUX
peakimii c OopoM Ha CXEMY.

Onpenensarb B XUMAYECKON CBS3U U THIT
KPUCTAJUIMYECKOM pEelIETKY BELIECTBA C ONOPOU Ha
CXEMYy.

[Iporuo3upoBath CBOKCTBA BEILIECTB B 3aBUCUMOCTH OT MX
CTPOEHUSI MOCJIE TPEeABAPUTEITHLHOTO pa3zdopa.

BricTpanBath pa3BEpHYThIE MMCHbMEHHBIE U YCTHBIE OTBETHI C
ornopoit HanHGOPMAIIHIO U3 YIeOHHUKA U CTIPABOYHBIX
MaTepHaJIoB, TPAMOTHO
HCMOJIb30BATh N3YYCHHBIN MOHATUIHBIN anmapaT Kypca

XUMUHU.

Hcrnonb30Bath Mpu BHIMOJHEHUN YU€OHBIX 3a/IaHUM U B

rpouecce
HCCIIE0BATENbCKON IeATETbHOCTH HAyYHO-TIOMYIISIPHYIO
JUTEPATYPY XUMUUYECKOTO COACPIKAHUS, CIPABOYHbIE

MaTepuaisl, pecypcbl UHTEepHETa
I10J1 PYKOBOJICTBOM II€Jlarora.
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Tema 1.
OcHoBHbBIE
3aKOHOMEPHOCTH
XHMHYECKHX
peaxnmii (1 4)

Knaccugukanus XaMUYeCKUX peakiui 1o
Pa3IMYHBIM MPU3HAKAM (110 YKCITy U COCTaBY
YYaCTBYIOUIMX B PEAKIUH BEUIECTB, /10

menioeomy 3¢ghexmy, no usMeHenuro cmenemnetl
OKUCIEHUAXUMUYLECKUX INEMEHMO8, N0
0bpamumocmu, no Y4acmuio Kamaiuzamopa).
IK30- U IHOOMepMuUYecKue peaxyuu,
mepmoxumuieckue ypasnerus. Ilonamue o ckopocmu
xumuueckou peakyuu. [lonamue o 20M02eHHbIX U
eemepozenuvix peaxyusx. [lowsmue 06 oopamumuvix
u Heobpamumwvlx xumudeckux peaxyusx. Ilonamue
0 xXumuueckompasrosecuu. Paxmopwl, srusiiouue
HA CKOPOCMb XUMUYECKOU Peakyuu U NOJIOHCEeHUe
XUMUYECKO20 PABHOBECUSL.
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN
(3JIEKTPOHHBII OAJIAHC OKUCITUTEILHO-
BOCCTAHOBUTEJIBHON PEAKIINH).

JleMoOHCTpaL U

1. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOMN pEaKUu OT

Pa3IUYHbBIX PAaKTOPOB.

2. BozneicTBue karanu3aTropa Ha CKOPOCTh
XUMUYECKON PEAKIUU.

3. [IpuMeprl HEOOPATUMBIX U OOPATUMBIX PEAKIIHM.

4. CMeIIeHNEe paBHOBECUSI XUMUYECKON PEAKIUH.

Buviuucnenus
— KOJIMYECTBA BEIECTBA, 00bEMA U MACChl pEareHTOB
WM IIPOJIYKTOB MO YPABHEHUSIM XUMHUECKUX PEaKINi

PackpbIBaTh CMBICT N3y4aeMbIX OHATUN U IPUMEHSATH 3TH
MOHSATUS ITPU ONIMCAHUU CBOMCTB BELIECTB U UX
IIpEBpaLICHUM.

KrnaccudunupoBaTs XUuMUYECKUE pEaKLUHU 10 PA3IUNIHBIM

MIPU3HAKAM.

VY craHaBnMBaTh 3aBUCUMOCTh CKOPOCTH XMMUYECKON peaKkuu
OT Pa3IMYHBIX (DAKTOPOB TOJT PYKOBOJICTBOM YUHTEIIS.

[Iporuo3upoBark BO3MOKHOCTH IPOTEKAHUS XUMHUYECKUX
MPEBPAIICHUH B Pa3IUYHBIX YCIOBUSAX TOCIIE
peIBapUTENLHON PabOTHI.

Onpenensatb OKUCIUTETb U

BoccTtaHoBuTenb B OBP. CocraBnAath

AJICKTPOHHBIN OaJTaHC peaKIny.

[1pou3BOAUTE BBIYHMCIICHHUS 10 XUMUYECKUM YPABHEHUSIM 110

AITOPUTMY.

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit HanHGOPMAIIHIO U3 YIeOHHUKA U CTIPABOYHBIX
MaTepHaJioB, TPAMOTHO
HCMOJIb30BATh U3YUYEHHBIN MTOHATHUIHBIN anmapar Kypca
XUMUU MOCJIE IPEIBAPUTENBHOTO CTPYKTYPUPOBAHUS

Marepuana.
Hcronp30BaTh MpH BHIOTHEHUN YY€OHBIX 3aJaHUN U B
nporecce

HCCIIeI0BATEIbCKOMN e TEILHOCTH HAay4YHO-TIOMTYJIAPHYIO
JIATCPATYPY XUMHUYCCKOI'0 COACPKaHNs, CIIPABOYHBIC
MaTCpHraJibl, pECYypPChl I/IHTepHCTa IMMOCJIC KOHCYJIbTAIlUU C
ncaarorom.
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Tema 2.
DJIeKTPOMTHYeCKASs
JUCCOLMAIUSA.
XuMH4YecKue peakunu

B pacTBOpax
(1)

Teopust  ANEKTPOJUTUYECKOM  THCCOLMALINH.
ONEeKTPOIUTBl U HEAEKTPoJauThl. KaTuoHsl,
aQHUOHBI. MexaHuzm Ouccoyuayuu eeujecms c
DA3TUYHBIMU — GUOAMU  XUMUYECKOU  CEA3U.
Cmenensv Ouccoyuayuu. CunbHble U cialble
QIIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa, yclIoBUS UX
nporekanus. FIoHHbIe ypaBHEHHS peaKUil.
XHUMHUYECKHE CBOMCTBA KMCIIOT, OCHOBaHUH U
COJIeH B CBETE IPE/ICTABICHHM 00
3IEKTPONIUTHYECKON nuccounanuu. Cpena
pactBopa. [loHsaTHE O TUAPOIIU3E CONIEH.
KauecTBeHHbIE peakliMi Ha KATHOHBI

Y aHMOHBI © XJIOpUJ-, OpomMu I, HO3U-, Cysibpat-,
KapOoHarT-,

cunukart-ocdar- aHHOHBI, THAPOKCHUI-UOHBI
KaTHOHBI aMMOHMUS1, MarHUs1, KaJIbLINS, aTFOMUHMS,
)Kenesa 2+, 3+ , IMHKa,

MPUCYTCTBYIOIIHE B BOJIHBIX PACTBOPAX..

JleMoHCTpanun

DnexTpuyeckas MpoBOIUMOCTb PACTBOPOB
BEIIECTB; IBUKEHUE NOHOB B AJIEKTPUYECKOM ITOJIE.
OnbIThI, HJUTIOCTPUPYIOLIUE PU3HAKH
POTEKaHUs PeaKLMi HOHHOTO OOMEHa.

OMnBITHI 110 OIIPENIETICHHUIO CPEIBI B paCTBOpaX coyien

(xnopugaHaTpus, KapOoHaTa HaTpUs, XJIOpHUIa
LIUHKA).

JlabopaTopHble n

NpaKkTHYecKue padoThl

JlabopamopHulii onvim:

Ne8Peakiun HOHHOTO 0OOMEHa B pacTBOpax
3JIEKTPOJIUTOB: cyib(ara meau(Il)

U ENoYn, KapOoHaTa HATPHSI U COJISTHOM KHUCIIOTHI,

PackpbIBaTh CMBICI U3y4aeMbIX OHATHUI, @ TAKKE CMBICI
TEOPHHU NIEKTPOIUTUIECKOMN TUCCOLMALIUN C OTIOPOM Ha

CXEMBI.
OOBSCHATH TPUUUHBI AIEKTPOIPOBOJI-
HOCTHU BOJIHBIX PACTBOPOB C IIOMOILBIO I1€1arora.

CocTtaBisTh ypaBHEHUS AUCCOLMALIUM KUCIIOT, LeJI0Yel n
COJIeH, TOJIHBIE U COKPAIIEHHbBIE HOHHBIE YPaBHEHUS
XUMHUYECKHUX peaKiil HOHHOTO
oOMeHa.

[TnanupoBaTh U OCYLIECTBIATh HAa IPAKTUKE XUMUYECKUE
9KCIIEPUMEHTBHI, IPOBOJIUTH HAOIIOCHMS], IEIaTh BBIBOIbI
0 pe3yJIbTaTaM SKCIEPUMEHTATIOCIE IPEIBAPUTEIBHOMN
paboTHI.

CrnenoBath mpaBuiiaM 0€301acHON PadOTHI B TAOOPATOPHH TIPU
UCTIOJIb30BaHUH XMMHUYECKOU TIOCY/IBI M 000PYIOBaHUS
1I0J] KOHTPOJIEM [IE/1arora.

[Tpon3BOINTH BHIYMCIIEHUS 110 XUMUYECKUM YPaBHEHUSM.

BricTpanBath pa3BEpHYThIE IUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOI HanH(pOPMaLINIO U3 YUeOHUKA U
CIPAaBOYHBIX MaTEPHAIIOB, IPAMOTHO
HCMOJIb30BATh U3YUEHHBIN MMOHATHUIHBIN anmapar Kypca
XUMHH TIOCJIE IPEABAPUTENBHOTO CTPYKTYPHUPOBAHUS
MmarepHaa.

Vcnonb30BaTh NpH BBHIOIHEHUH YU€OHBIX 3aaHUM U B

nporecce
HCCIIEIOBATENbCKOM 1€ATeIbHOCTH HAyYHO-TTOMYISIPHYIO
JUTEPATYPy XMMHUYECKOIO COJEP/KAHUs, CIIPAaBOYHBIE
MaTepuaisbl, pecypcsl MHTEepHETanocne KOHCYIbTalluu ¢
NIEaroroMm.

45




peakuus

HEUTpaIM3aLUU MEXAY THAPOKCUIOM KA U COJISTHOM
KHCJIOTOM.

No9. KauecTBeHHbIE peaKIMy Ha HOHBI B PaCTBOPE.
Ilpakmuueckasa paboma:

Ne 1. Pemienue skciepuMeHTaNIbHBIX 3324 110 TEME.

Buiuucnenua
—1II10 ypaBHCHI/UIM XUMHYCCKUX peaKI_[I/II/I

Paszgen 2. Hemera/ibl M MX cOeJUHEHUS
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Tema 3. O0was
XapaKTepHUCTHKA
XMMHYECKHX )JIEMEHTOB

VIIA-rpynnbl.
I'anorenn:

(19)

OO0mast xapaKTepUCTUKA raJIOTCHOB.
Oco0eHHOCTH CTPOCHUSI AaTOMOB 3THUX

3JIEMEHTOB, XapaKTEPHbIE I HUX CTEIEHU
okucnenus. Ctpoenue u Gpu3nIecKue CBONCTBA
IPOCTHIX

BEIIECTB — raJIOTeHOB. XMMHUYECKHE CBOIICTBA Ha
npuMepe xJjopa(B3auMOICHCTBHE C METAJUIAMH,
HEeMeTaJIaMH (BOJOPOIOM U KUCIOPOJIOM),
wenouamu). Xinopooaoposa. CosstHast KUCTIOTAa,
XUMHUYECKHE CBOICTBA, no/1yueHue, IPUMEHEHUE.
KauecTBennbie

peaKIuu Ha raJloTeHUI-UOHBI. /Jeticmaue xnopa u
X710p08000p00a Ha Opeanu3m denogexka. Baxueine
XJIOPUJIBI U UX HAXOXKACHUE B IPUPOJIE.

JdeMoHcTpannn
Buneomarepuansl: ralloreHbl U UX
coenuHeHUs. OOpa3Ibl XJIOPUIOB.

JlabopaTopHble U NpaKTHYeCKue padoThl
Jlabopamopnuwiii onvim:

PacnoznaBanue X0pua-HOHOB.

IIpakmuueckas paboma:

Ne 2. Tlony4yeHue CONSTHOM KUCIIOTHI, H3y4eHUE e€
CBOMCTB.

Buituucnenua
10 ypaBHeHI/ISIM XUMHUYCCKUX peaxunﬁ.

OOBsICHATH 00ILIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
HEMETAJUIOB U UX COSAMHEHUH B IIPE/ielaX MaJIbIX IIEPUOOB
¥ TIaBHBIX noArpymni [lepuoanyeckoi cuctemsl
XUMHUYECKHUX NIEMEHTOB C Y4ETOM CTPOCHHS UX aTOMOB C
UCIIOJIb30BAHUEM CXEMBI.

XapakTepu30BaTh PU3NUECKUE U XUMUUECKUE CBOHCTBA
IPOCTHIX BEILECTBTaJIOI€HOB (Ha IPUMEpPE XJIOpa) U
CJIOKHBIX BEILECTB (XJIO0POBOJOPO/Ia, XJIOpUIa HATPHUSL),
CrocoObl UX MOJIYYEHHUs], IPUMEHEHUE U 3HAUCHUE B
IIPUPOJE U )KU3HU YEJIOBEKA ITOCIIE CTPYKTYPUPOBAHUS
MaTepuania.

OnpenensTs raloreHu-MOHbI B paCTBOPE C
UCIIOJIb30BaHUEM TabuIbl " XapaKTepHble peakiuy Ha
aQHUOHBI".

IInaHupoBaTh U OCYLIECTBIIATh HAa IPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBI, TPOBOIUTH HAOIOACHNS, 1E€1aTh BBIBO/IbI
110 pe3yJIbTaTaM SKCIIEPUMEHTATIOCIIE IIPEABAPUTEIILHON
paboTHI.

Tema 4. O0mas
XapaKTepUCTHKA
XHMHYECKHUX 3J1€MEHTOB
VIA-rpynnsl. Cepa u eé
coennHenns (1 9)

OO0111as XapaKTepUCTHUKa 31EMEHTOB VIA-Tpymnbl.
OcobenHoctu

CTPOEHHUSI ATOMOB ITUX JIEMEHTOB, XapaKTePHbIE IJIs
HUX cTernieHH okucaeHuss. CTpoeHue u PU3NIECKHe
CBOMCTBA MPOCTHIX

BEIIECTB — KHUCJIOPOJIa U CEPBHI.

ANnoTpornHbie MOAU(UKALINY KHCIOPOa U CEPHI.
Xumudaeckue

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB
aeMeHTOB VIA-Tpynmbl U X COeTUHEHUH
C Y4€TOM CTPOEHUsS UX aTOMOB C OIIOPOH Ha CXEMY
"N3meHeHne paanycoB Bnoarpymnmax".

XapakTepHu30BaTh PU3NUECKUE
Y XMMUYECKHE CBOMCTBA MMPOCTOTO BEIIECTBA CEPHI U €€
COCIMHEHUN
(cepoB010pO/1a, OKCHIOB CEPBI, CEPHOM KUCIIOTHI,
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CBOMCTBa cephl. B3aumoeiicTBre ¢ HeMeTauiamMu - cynb(haToB), CHOCOOBI UX
BOJIOPOJIOM U KHCIIOPOAOM, METaJUIaMH,

KOHIICHTPUPOBAaHHBIMU a30THOM H
cepHoii kucinoramu. CepoBOAOPOA, CTPOCHUE,
buznIecKue

48




U XUMUYECKUE CBOMCTBA (KUCIOTHBIE U
BOCCTaHOBUTENbHbIE). OKCHUJIBI CEPBI KAK
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAO0B. CepHas
KUCIIOTa, GU3NYECKHE M XUMUYECKHE CBOMCTBA
(ob1mMe Kak mpeAcTaBUTENS Kacca KUCIOT U
cneyuguueckue), npumenenue. CepHucras
KHCIIOTA.

Xumuueckue peakyuu, aexcaujue 8 OCHoge
NPOMBIULIIEHHO20 CROCOOA NOIYYEHUSI CEPHOLL
Kuciomul. Annapamel u npomexarowue 8 Hux
npoyeccwyl (Ha npumepe npou38o0Cmsed CepHoul
KUCIOMDbL).

Conu cepHOM KUCIIOTHI, KAYECTBEHHAS PEakIus Ha
Cynb(haT-uoH.

HaxoxneHnue cepbl u e€ CoOeIMHEHUN B IPUPO/IE.
Xumuueckoe

3aeps3HeHue oKpyicarowell cpedsbl COeOUHEeHUIMU
cepul (KUCIOmMHbLE 00HCOU, 3a2PA3HeHUe 6030YXaA U
8000€M08), CHOCOObL €20 NPedomMB8pPAUeHUS.

JleMoHCTpanun

Konnexkuuu (BuaeomaTepuanibl): cepa U €€ COeAMHEHHUS.
OOyrnuBaHue caxapa Mmoj 1eiCTBHEM
KOHIIEHTPUPOBAHHOM CEPHON KUCIIOTHI.

JlabopaTopHblie n NpaKkTHYecKue padoTbl
Jlabopamophule onvimul:

OO6HapyxeHue cynbhaT-HOHOB.

BsaumopeiictBue pa30aBiaeHHON CEPHOM KHCIOTHI C

AHKOM.
Buiuucnenua

110 YpaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ

MOJIy4YEHHMS, TPUMEHEHHUE U 3HAaYCHUE B PUPOJIE U
YKU3HH YEJIOBEKa COMOPOM HA CXEMY U IUIaH.

Onpenenars HaTU4IKME CyIb()aT-nHOHOB B pacTBOPE.
OOBSACHATDH CYITHOCTh YKOJIOTHYECKUX TPOOIIEM, CBSI3aHHBIX C
nepepadoTKOM COSTMHEHUH CEpPhI TIOCIIE CTPYKTYPUPOBAHUS

Marepuasna.

[InanupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKUE
SKCIIEPUMEHTHI, IPOBOIUTH HAOIIOICHHUS, I€IaTh BHIBOJIBI 110
pe3yJibTaTaM SKCIIEPUMEHTA.

CrnenoBath mpaBuiiaM 0€301acHON PadOTHI B TAOOPATOPHH TIPU
UCIOJIb30BaHUU XUMUYECKON MOCYABI K 000PYI0BaHHUS M1O]1
PYKOBOJICTBOM II€Iarora.

[1pou3BOAUTE BBIYHMCICHUS 110 XUMUUECKUM YPaBHEHHUSIM I10

aroputMy. Icriosib30BaTh MpH BBITIOJHEHUN YIeOHBIX

3aJJaHuM TeKCThl y4eOHUKa,
cnpaBoyHble Matepuansl (Ilepuoanueckyro cucremy
xuMuyeckux aaemeHToB . . Menneneesa, Tabnuiry
PacTBOPUMOCTH KHUCIIOT,
OCHOBaHMH U COJIEU B BOJE, MIEKTPOXUMUUYECKUN PAI
HaIpsHKEHUN METaIIIOB).

Hcnonp30BaTh pH BHIOTHEHUH YY€OHBIX 3aJaHU U B
MPOIIECCE MCCIEA0BATEIBCKOM IEATETHPHOCTH HAYYHO-
HNOMYJISIPHYIO JINTEPATyPy XUMUUYECKOTO COIEPIKAHMS,
CIpaBOYHBIC MaTepuabl, pecypchl IHTepHEeTamoce
KOHCYJIbTAIIMH C NIEJaroromMm
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Tema 5. O0man
XapaKTepUCTHKA
XHMHUYECKUXIJIEeMEHTOB
VA-rpynnsl. A30T,
(ocdop 1 nx
coeJUHEeHHU

(19)

OO0m1as xapakTepucTHKa 3JIEMEHTOB V A-TPyIIIIbI.
OcoOenHoctu

CTPOECHHS aTOMOB 3TUX 3JIEMEHTOB, XapaKTEPHbIE JIJIs
HUX CTENECHU OKUCIICHUSI.

A30T, pacpocTpaHeHue B mpupoe, Gusndeckue u
XHMHYECKHE CBOMCTBA. KpyroBopoT a3ora B mpupoe.
AMMHUak, ero pu3nyeckue U XMMHUIECKHe CBOICTBA,
nosrydeHue unpumenenue. Coau aMMOHUS, HX
buznyecKkue 1 XuMUYECKUE

CBOICTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THAs KUCJIOTA, €€ (PU3HUECKUe U
XUMHYECKHE CBOMCTBA (001IMe KaK MPEeACTaBUTENSA
KJ1acca KUCIIOT U cneyuguueckue). Azomucmas
Kucnoma. Mcnonv3osanue Humpamos u coeti
AMMOHUSL 8 KA4ecmee MUHePaIbHbIX YOOOPeHUI.
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpe bl
COCTMHEHUSMU a30Ta (KHCIIOTHBIC JTOXK/TH,
3arpsi3HEHUE BO3/1yXa, OUBHI U

BOJIOEMOB).

®dochop, artomponusie moouguxayuu ocgopa,
dbusznyecKkrue M XUMUYECKHE CBOMCTRA.

Oxkcun dpocdopa(V) u pochopnas kuciora,
dbuznyecKkne 1 XUMHUYEeCKIe CBOMCTBA,

nonyuenue. Kauecmeennas peaxyus na gpocgpam-
UOHDL.

Hcnonvzosanue oocgpamos 6 kauecmee MunepanbHuix
YOobpenuil.

3arpsi3HEHUE TPUPOIHBIX BOJTOEMOB (ochaTamu.

JleMoHCTpanun

Komnekmun: gocdop u ux coenuHeHus.
B3anmopencTBre KOHIIEHTPUPOBAHHOM a30THOU
KHCJIOTBI C MEJIBIO.

JlabopaTopHblie H NpaKkTHYecKue padoTbl

OOBACHATH 001IMEe 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
2J1EMEHTOB VA- IpynInbl M HX COECIUHEHUH C y4yéToM
CTPOEHHUSI UX aTOMOB.

XapakTepu3oBarh (U3MYECKUE U XUMHUYCCKUE CBOWCTBA
IPOCTHIX BEIIECTB a30Ta M Qocdopa U UX coeluHEHUM
(ammuaka, cosiell aMMOHHSI, @30THOW KHMCIIOTHI, HUTPATOB,
okcua dochopa(V) u hochopHOM KUCIOTHI,
¢docdaToB), crmocoObl WX TMONYYCHHS, TPUMCHCHUE W
3HQUeHHWEe B  MNPUPOJE U  JKU3HU  4YEJIOBEKa C
UCIIOJIb30BAaHUEM CXEMBI.

Omnpenensats HOHBI aMMOHHUS U (hocaT-uOHBI B PACTBOPE C
UCIIOJIb30BaHuEM Tabu1bl " XapaKkTepHble PeakIui Ha
KATHUOHBI U AaHUOHBI".

OOBSACHATH CYIIHOCTH SKOJIOTUIECKUX MPOOIIEM, CBSI3aHHBIX
C HaXOXKJIEHUEM COeTMHEHMH a3oTa u ¢ocdopa B
OKpY>Karollen cpene.

[InannpoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBHI, IPOBOJIUTH HAOIIOAEHHUS], AENATh BBIBOBI 1O
pe3yapTaTaM dKCIepU-MEHTA.

CnenoBath npaBuiam 6e30macHOi paboThI B 1abopaTopun
IPY UCTIOJIb30BAHUU XUMHUECKON MOCY/IbI U 000PYT0BaHMSL.

[Tpon3BOIUTE BBIYUCIIEHUS IO XUMUYECKUM YPaBHEHUSIM.

Mcnonb30BaTh NpH BHITOJHEHUN YUEOHBIX 3a/laHUH
TEKCThl yueOHUKa, CIPaBOYHbIE MaTepUabl
(MeproOAMYECKYIO0 CUCTEMY XMMUYECKHX 3JIEMEHTOB /].

W. MenneneeBa, TabIuIly pacCTBOPUMOCTH KHCIIOT,
OCHOBAaHHUH U COJIEH B BOJE, dJEKTPOXUMHUECKUH PsIJT
HaNpsHKEHUH METAJIIOB).

Hcnonp30BaTh Ipy BHIIOIHEHUH YU€OHBIX 33aHUN U B

nporecce

HCCJIEIOBATENIBCKOM 1€ATEeIbHOCTH HAYYHO-TIOMYIISIPHYIO

JUTEPATypy XUMHUYECKOTO COACPIKAHNUS, CIPAaBOYHbIE

MaTepuabl, pecypcsl MHTepHeTanocne KOHCYIbTaluu ¢
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Jlabopamopnvle onvimul:

1. BzanmoneicTBue cojieid aMMOHUS € WIENOYBIO.

2. O3HaKkoMJIeHHE ¢ 0Opa3iiaMu a30THBIX B (pochopHBIX
ya00peHuil.

Ilpaxmuueckas paboma:

Ne 10. ITonryuenne ammuaka, U3y4eHHe €ro CBOMCTB.

Buviuucnenusn
110 YPaBHEHUSM XUMHUYECKUX PEaAKIIUHA

neaarorom

Tema 6. O0man
XapaKTepuc- THKA
XHMHYECKHX
3jeMeHToB IVA-

Yriepon, amioTponHbie MOAU(DUKAITUN
rpa¢ut, anmas. Bsaumoneictaue ¢

MeTallJlaMH, HeMeTallJlaMH,
KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHOM

OOBsICHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
21eMeHTOB [VA-Tpynnsl U X COEIUHEHUN C yUETOM

CTPOCHHS UX aTOMOB.
Xapaktepu3oBaTh (HU3NIECKUE U XUMHUYECKHUE CBONCTBA
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rpynnsl.
rJ1epoJ U KpeMHUI 1
X

KUCJIOTaMHM, PAacIIpOCTPAHEHHUE B IPUPOJIE,
¢u3nuecKkrue 1 XUMUYECKHE

MPOCTHIX BELIECTB yriepoaa U KPEMHHS U UX COETUHEHUMN
(OKCHIOB yriiepoa, yroiabHOM
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coeTHUHEHHUs
(1w

cBorcTBa. Ancop6nus. Kpyrosopor yraepoaa B
pUpoJIe.

Oxkcuppl yriaeposa, ux Gpuandeckue 1 XuMHUeCKHe
CBOICTBA, UX JICHCTBUE HA )KUBBIE OPraHU3MBI,
MOJIy4YeHUE U IPUMEHEHHE.

DKonozuyeckue npodaembvl, Cé3aHHbIE C OKCUOOM
yenepooa(lV), eunomesa enobanvroco nomenyieHus
KAUMAma, NapHukoswvlil 3¢ gexm.

YroapHas KUcioTa u e€ colu, ux Gpusndeckue u
XUMHUYCCKHEC

CBOICTBa, IOJyUYCHUE U IPUMCHCHHE.
KauecTtBeHHas peakuys HaKapOOHAT-HOHBI.
Ilepsonauanvuvie nonamus 0o opeaHuyecKux
8ewecmaax Kaxk 0 COeOUHeHUsX y2nepooa:
0cobenHoCmuU cOCmasa u CmpoeHuUs.

Tlonamue o 6uonocuyecKu 8a*CHLIX 8eujecmeax.
aorcupax, oenkax, yenegooax. Mamepuanvroe
€OUHCMBO OP2AHUYECKUX U

HeOp2anu4ecKux coeOuHeHul.

Kpemnuii, e2o uszuueckue u  xumuueckue
ceoticmea (Ha npumepe 83aUMOOEUCMEUsl C
Memaniamu U HeMemauilamiu), NnoiyyeHue U
npumeHeHue 8 21eKmpoHUKe.

Coeounenus kpemnus 6 npupooe. Obwue
npeocmasnenus 00 okcude kpemnus(lV) u
kpemHuesou kuciome. Curuxamul, Ux UCHOAb306AHUE
8 Obimy, mMeouyune, npomvluLieHHocmu. Basicnetiwue
cmpoumenvbHble Mamepuanvl: Kepamukd, Cmeko,
yemenm, 6emoH, dHcene300emon.

IIpobnemul 6e30nacHo2o uUCnonbL306aHUs
CMpPOUMENbHBIX MAMEPUALO8 8

NOBCEOHEBHOU IHCUSHUL.

JleMmoHCTpauMu
Mojenu KpucTaUIMYECKUX PEIIETOK aamasa,

KHCJIOTHI, Kap60HaTOB, OKCH A KPEMHUA, KpCMHHCBOﬁ
KHCJIOTHI,

CHJIMKATOB), CIIOCOOBI UX MOJTY4YEHHUsI, IPUMEHEHUE U
3HAUYE€HHE B MPUPOJIC U KU3HU YEIIOBEKA.

Omnpenenars kapOOHAT- U
CUJIMKAT- UOHBI B
pacTtBope.

OOBSACHATH CYNTHOCTH YKOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX
C HaXOXKJEHUEM YTJIEKHCIIOTO T'a3a B OKPYKaroIIel cpene.

NnnroctpupoBath B3aMMOCBSA3b HEOPTaHUYECKUX
COCIMHEHUH YTJIepO/ia U OPTraHUYECKUX BEIIECTB MO/
PYKOBOJICTBOM YUMTEJIA.
[InanupoBaTh M OCYHIECTBIISTh Ha MPAKTHKE XUMUYECKUE
SKCHEPUMEHTHI, MPOBOAUTH HAOMIOACHUS, JIENaTh BBIBOJIbI
M0 pe3yJibTaTaM 3KCIEPUMEHTa IOCJe MPEeIBAPUTEIHHON
paboTHI.

CnenoBath npaBuiiaM 0e301acHoi paboThI B
1a00paToOpUr MPU UCTIONb30BAHUH XUMHUECKON
TOCY/IbI U 000PYAOBaHUSI.

Hcnonp30BaTh MU BHIOTHEHUH YU€OHBIX 3aJaHUA
TEKCThI yueOHHKA, CTPABOYHBIE MaTEPHUAITbI
(ITepuonnyeckyro cUCTEMY XUMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, TabIuIly paCTBOPUMOCTH KUCIIOT,
OCHOBAaHMU U COJIEU B BOJE, MIEKTPOXUMUUYECKUN P
HaIpsDKEHUH METAJIJIOB) MOCIIE KOHCYJIBTAIUN C
MeJIaroroMm.

Hcnonb30Bath Mpu BHITIOTHEHNWN YU€OHBIX 3a/IaHUH U B

rnpouecce
HCCIIE0BATENbCKON IEITeTbHOCTH HAyYHO-TIOMYIISIPHYIO
JUTEPATYPY XUMUUYECKOTO COACPIKAHUS, CIPABOYHbIE
Martepuaibl, pecypchl IHTepHETamoCe KOHCYIbTAIIUHU C
MeJIaroroMm.

53




rpaduTa, MOJEKYIbI PysiepeHa.
AncopOuus pacTBOPEHHBIX BEIIECTB
aKTUBUPOBaHHBIM yriéM. [IpoTusoras.
Bupeomarepuaisl: cuinKaTHas
IIPOMBILIEHHOCTh. MO1e11 MOJIEKYI
OpPraHUYECKUX BEILECTB.

JlabopaTopHble M NpaKTHYeCKHE PA0OTHI
Jlabopamopmwiii onvim:

KauecTBennas peaxius Ha KapOOHAT-HOH.
Ilpaxmuueckue pabomoi:

No 11. [Tonmyuenue yriaekuciaoro ra3a u u3yueHue
ero coiicTB. KauecTBeHHas peakius Ha
KapOOHAT-HMOH.

No 12. Penienue sKCiepuMEHTAIBHBIX 33124 110 TEME
«Hemertannb».

Buviuucnenusn

M0 YPaBHEHUSIM XUMHYECKUX PEAKIINi, €Clii OJMH
W3 peareHTOB JaH B BUJIE BOJHOTO PacTBOpA C
HW3BECTHOM MacCOBOM JI0JIEH.

Paszgen 3. MeTaiIbl M X COCAMHEHUA
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Tema 7. O01mue

CBOMiCTBaMeTALJIOB
(1)

O6ma${ XapaKTEPUCTHUKA XUMHUYCCKUX DJIEMCHTOB —
MCETAJJIOB Ha

OCHOBaHMWU WX MojokeHus B [lepuoauyeckoit
cucreMe xuMmuueckux ainemeHnToB . M. Menneneepa u
cTtpoeHust aToMoB. CTpoeHUE METAIIOB.
Meramndeckas CBSI3b U METaJUIMUCCKas
KpUCTaJUTHYECKas peméTKa. DICKTPOXUMUICCKUN PsIJT
HaIpsHKEHUH MeTaIoB. PU3nyecKue u

XHMHYECKHE CBOMCTBA MeTauioB. Obuue cnocodwl
noayuenus memannog. llonsmue o koppo3uu
Memasios u OCHO8HblE CNOCOObL 3aUUNblL OM
koppo3suu. Cniagwvl (cmaiv, 4y2yH, OIPATOMUHUL,
OpoH3a), ux npumeneHue 6 Obimy u
NPOMBLULIEHHOCTU.

JleMoOHCTpaL Ul

O3HakomiIeHHE C 00pa3liaMyi METAJIJIOB U
CIIABOB, UX PU3UUECKUMH CBOICTBaMHU.
Mogenu KpUCTAIINYECKUX PEeIETOK
MeTaJuoB. Buneomarepuans:

KOPPO3HS METAJLIOB.

JlabopaTopHble U NpaKTHYeCKHe padoThl
Jlabopamophule onvimul:

O3HakomiieHHe ¢ 00pa3aMy CIJIaBOB METAJLIOB.
3aBUCUMOCTb CKOPOCTH PEAKIIMU MeTaljla ¢ KUCIOTON
OT IPUPOJIbI METAILIA.

Buviuucnenus
— TI0 YpaBHEHUSIM XUMUYECKUX PEAKIIUNA, eciu 0OUH
U3 peazeHmos co0epIHCUM npumMecu

PackpbIBaTh CMBICT U3y4aeMbIX TOHATUN U IPUMEHATH 3TH
TOHSITHS [IPU ONUCAHUU CBOWCTB BEILIECTB U UX
MIPEBPAILCHU.

OOBACHATH 001I1E 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB- METAJJIOB U UX COCIMHEHUH C
y4€TOM CTPOCHHUSI UX aTOMOB.

XapakTepu30BaTh CTPOSHUE METAIIOB, 00IHEe PUINUCCKUE U
XMMHYECKHUE CBOKMCTBA METALJIOB.

XapakTepr3oBath 00II1e CIOCOOBI MOTYYSHHS METAIIOB
I10CJIE CTPYKTYPHUPOBAHUs MaTepuasa.

CnenoBath npaBuiiamM 0e301acHoO paboThI B
1a00paTopyy MPU UCIIONb30BAaHUU XUMHUECKON
HOCY/bl M1 000PYIOBaHMUS.

[Ipou3BOAUTE BBIUUCICHUS [0 XUMUYECKUM YPABHEHUSAM.

Vcrionp30BaTh pH BHIIOTHEHUN YYEOHBIX 3a1aHHUHA
TEKCThI yUeOHUKa, CIPAaBOYHBIC MaTepUaIbl
(ITepuonnyeckyro cUCTEMY XUMUYECKUX JIEMEHTOB /.
U. Menneneea, TabiuIly pacTBOPUMOCTH KHCIIOT,
OCHOBaHMH U COJIEU B BOJE, MIEKTPOXUMUUYECKUN DAL
HaNPSOKEHUH METAIITIOB).

Hcnonp30BaTh Npy BHIIOIHEHUH YU€OHBIX 33JaHUN U B

rporecce
UCCIIEN0BATEIBbCKON IEATEIbHOCTH HAyYHO-TIOIIYISIPHYIO
JUTEPATYPY XUMHUUYECKOTIO COAECPIKAHHUS, CIIPABOYHBIC
Marepuaisl, pecypcsl IHTEpHETanocie npeaBapuTeNbHON
KOHCYJbTAIUU C MEAAroroM
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Tema 8. Baxxknelmmue
MEeTAJLJIbI M UX

coeIMHEeH U
(1)

[llenounsie METaJlIbI. ITonoxxenue B
[Tepuoanueckoit CHCTEME XAMUYCCKHUX
anemeHnToB JI. 1. MenaeneeBa, CTpoeHHE aTOMOB.
Haxoxnenue B mpupoze.

dusndeckue 1 XUMHYECKHE CBOMCTBA (Ha
npumepe Hatpus U Kanus). Okcuasl u
TUAPOKCHIBI HATpHsl U Kanwus. [I[pumeneHune
MICJIOYHBIX METAIOB M MX COCAUHCHUMN.
[llenoyHo3eMeIbHBIE  METAJUIBI  MAarHui M
KaJblIMi, cTpoeHue aromoB. [lomoxkeHnue B

[Tepunonnueckoii cucreme XUMHUYECKHUX
anemenToB JI. . MenneneeBa. HaxoxaeHue B
MIPUPOJIE.

®du3nyecKue U XUMHUYECKUE CBOMCTBA. Baxunenmue
COEMHEHUS KalbLus (OKCUJI, TUAPOKCHL, COJIN).
Kécmxocmb 60061 u cnocobbl e€ycmpanenus.
Amomunuii. [Tonoxenue B Ilepnonnueckoii cucreme
xumudeckux ssemeHToB . 1. MenneneeBa, ctpoenne
atoma. Haxoxnenue B npupone. dusnueckue n
XUMHYECKHE CBOMCTBA. AM(OTEpHbIE

CBOICTBA OKCUJA U THIPOKCHIA.

JKene3o: coctaB, CBOMCTBA U ITOJIyYEHHE.
ITonoxenue BIlepuoanueckoii cucreme
XUMHYECKHUX 3JIEMEHTOB

. 1. Menneneesa, crpoenue aroMa. Haxoxxnenue B
npupoae. Puznyeckne u XMMUYECKHUE CBOMCTBA.
Oxcunpl, ruapokcuabl U conn xenesa(ll)

u xene3za(IIl).

JleMoOHCTpaLun
B3aunmoneiictBre HaTpUs ¢ BOJOM.
OkpainvBaHue TIaMeHH HOHAMHU
HaTpus U Kaiaus. OKpallvBaHue
IUTAMEHY HOHAMU KaJbIIM.

OOBACHATH 0011e 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB- METAJIJIOB B IpyIIax U UX
COEMHEHMH ¢ y4ETOM CTPOEHUS UX aTOMOB.

XapakTepr3oBaTh (PU3NYECKHE U XUMUYECKHAE CBOMCTBA
IPOCTBIX BEILIECTB METANIOB U UX COEIMHEHUH (OKCHJIOB,
THJIPOKCHJIOB, COJICH) C OMIOPOIA Ha CXEMY, CITIOCOOBI X
MOJTy4YEHUs, IPUMEHEHHUE U 3HAUE€HUE B IPUPO/IE U KU3HU
YeJloBeKa.

Pacrnio3HaBath ¢ MOMOIIBIO KAUECTBEHHBIX PEAKIUil HOHBI
METAJUIOB (MarHus, KaJabLus, aTFOMUHNS, IUHKA, JKeJIe3a
(2+), xenesa (3+), meau (2+) ¢ HCIIOIBL30BAHUEM TAOTHIIBI
"XapakTepHble peaKuy Ha KaTUOHBI".

[TnmanupoBaTh U OCYIIECTBIISATH HAa IPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBI, IPOBOIUTH HAOIIOAEHUS, JIeTIaTh BHIBObI 110
pe3ysbTaTaM SKCIEPUMEHTA.

CrnenoBatb npaBuiiaM 0e30MacHOM pabOThI B 1a00paTOpuu MpU
UCII0JIb30BaHUU XMMHUYECKOH MOCYy 1bl 1 000pyJOBAHUS.

[Tpon3BOIUTH BBIYUCIIEHUS IO XUMUYECKUM YPaBHEHUSIM.

BricTpanBath pa3BEpHYThIE TUCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit HanHGOPMAIIHIO U3 YIeOHHUKA U CTIPABOYHBIX

MaTepHUalioB, IPaMOTHO

HCIIOJb30BaTh N3yYEHHBIN MOHATUIHBIN anmapar Kypca
XUMUH.
Hcnonp30BaTh NpH BHIOIHEHUH YU€OHBIX 3aaHUM U B
mpouecce

HCCIEA0BATENBCKON IEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY XUMHUUYECKOIO COACPIKAHUs, CIIPAaBOYHbIE
Marepuaisl, pecypcsl IHTepHETa IOCIIE TpeABAPUTEIBHON
KOHCYJIbTALIUU C IIEAaroroM
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BzauMozaeiicTBue okcuia Kajablius ¢ BOJOM.
Buneomarepuanbl: ropeHue xee3a B KUCIOPOIE U
XJI0pe.

JlaGopaTopHble M IpaKTHUYEeCKHE PAdOTHI
JlabopamopHvie onvimul:

O3znHakoMyieHHE ¢ 00pa3liaMu ATFOMUHHS 1
€ro CIIaBoB. AMQOTEepHBIE CBOMCTBA
TUPOKCHUIA ATFOMUHUSL.

KauecTBeHHBIE peakii Ha HOHBI JKeJe3a.
Ipakxmuueckue pabomul:

Ne 13. Pemienue skcniepuMeHTaIBHBIX 33124 110 TEME
«MeTtanibly.

Buviuucnenusn
110 YPaBHEHUSM XUMHUYECKUX PEaKIIUM.

Pa3zpen 4. Xumus z«gm;pymammaﬂ cpena
q

Tema 9. Hoesvie mamepuaner u mexnonoeuu. Bewecmea u XapakTepu30BaTh POJib XUMHUHU B PA3IUYHBIX cepax
BemecrBa u Mamepuansl 8 NOBCEOHEBHOU HCU3HU YeroseKka. Xumusa | JIeSTeTbHOCTH JII0Jel, OCHOBHBIEC BEIIECTBA U MaTEPHAJIHI,
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MaTepualibl B

KHU3HHU
4Y€JI0BCKa

u 300posve. bezonacnoe
%cnozzwoeanue gewecms U XUMU4ecKux peakyuii 8
bIMmy.

IIPHUMEHACMBIC B )KU3HH COBPEMEHHOI'O
YCJIOBCKa.
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(1)

Ilpupoonsie ucmounuxu yeneo00po0os (yois,
NPUPOOHDLIL 243, He(hmb), NPOOYKMbL UX
nepepabomku, ux poib 8 Oblmy u
APOMbBIULEHHOCTU.

OCHOBbI IKON02UHECKOU 2PAMOMHOCMU.
Xumuueckoe 3aepsaznenue okpyxicarowell cpeovl
(npeodenvbHo OOnyCMuUMas KOHYeHmpayus eeuwecms
— IJIK).

Ponb xumuu 6 pewtenuu sK0102u4ecKux npooiem.

OOBACHATD yCJI0BUA 0€30I1aCHOT0 MCIIOIL30BaHuUs BCIICCTB U

XUMHAYECKHUX PEaKIUi B OBITY.
AHaJIM3UpOBATh U KPUTUYECKU OLIEHUBATh HH(POPMALIHIO O
BIIUSIHUH

MPOMBIIIIEHHOCTH, CETLCKOTO X03sCTBA, TPAHCHIOPTA U
1p. HA COCTOSIHUE OKPY’KAIOIIEH Cpebl.

YMeTh OKa3sIBaTh MNEPBYIO MOMOIIB IMTPU XUMHUYCCKHUX OXKOIrax

U OTPaBJICHUSX.

[TpuHuMaTh yyacTue B 00CYX AEHUU TPOOIEM XUMHUECKOHN U
9KOJIOrMYECKOM HAIIPaBICHHOCTH, BEICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO 110 podIeMe U MpeaJiararb
BO3MOJKHBIC ITyTH €€ PEIICHHUs C OTIOPOH Ha HH(OPMAIUIO

u3
yueOHMKA U CIIPaBOYHBIE MaTEPHUAJIb], pecypchl MHTepHETA.
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