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IHosicHuTeIbHASA 3aNUCKA
Pabouas mporpamma o XuMuu pazpaboTaHa Ha OCHOBE CIIEIYIOLINX HOPMATUBHBIX TOKYMEHTOB:
1. ®enepaibHOrO TOCYIAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOI'O OOIIEro 00pa3oBaHMsl, YTBEPKAEHHOTO MPUKa30M MHUHOOpHAyKU
Poccum ot 17 nexabps 2010 1. Ne 1897 (B pen. IIpukazoB Muno6puayku Poccun ot 29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577) (nanee @I'OC OOO)
2. IlpumepHON OCHOBHOW 00pa30BaTEIBLHOM IMPOrpaMMbl OCHOBHOTO 00IIero oopazoBanusi, o100peHHol DepepanbHbIM yueOHO-METOANYECKUM
o0BeMHEeHNEM 110 001eMy oOpa3oBanuto (ipoToko 3acenanus ot 08.04.2015 Ne 1/15)
3. ABTOpCKO mporpaMMsblI 1o npeameTy xumuu s 8-9 kinaccoB. ABTopsl: O. C. I'abpuensna, U. I'. Octpoymona, C. A. Cinankosa.
B ocHOBY Kypca MOJI0KEHBI CIEIYIOIE HEH:
e MaTepHalbHOE €UHCTBO U B3aUMOCBS3b OOBEKTOB U SIBJICHUM MPUPOIDL;
e Belyllas poJib TEOPETUYECKUX 3HAHUU Ui OOBSICHEHHS] M MPOTHO3UPOBAHUS XUMUYECKUX SIBJICHHM, OLEHKH HUX MPAKTHYECKOU
3HAYUMOCTH;
® B3aUMOCBS3b KAUYECTBCHHON U KOJIMYSCTBCHHON CTOPOH XHMHUYECKUX O0OBEKTOB MaTEPHATLHOTO MHPA;
® pa3BHUTHC XMMHYECKON HAYKU U TIPOU3BOJICTBO XMMHUYCECKUX BEIISCTB U MATEPHUAJIOB ISl YOBICTBOPEHUS HACYIIHBIX MIOTPEOHOCTEH
9eJI0BeKa U 00IECTBa, PEUICHUS TTI00IBHBIX MPOOJIEM COBPEMEHHOCTH;
® TeHEeTHYEeCKas CBA3b MEX/Y BEIECTBAMHU.
OTH UACH PEaTN3yIOTCS B KypCe XMMHUH OCHOBHOM IIKOJIBI ITyTEM JOCTHKCHHUS CICAYIONNX IeJIei:
. Dopmuposanue y yqamuxcs 1eJIOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA.
. Pa3zeumue 103HaBaTEIBHBIX UHTEPECOB, HHTEIICKTYAIILHBIX ¥ TBOPUYECKUX CIMOCOOHOCTEH yJalIuxcsi B MPOIEcce M3YYCHUs XUMUYIECKOH
HayKH U e€ BKJIaJja B COBPEMEHHBIN Hay4YHO-TEXHUYECKHI mporpecc; (OpMUPOBaHHE BAKHEUIINX JIOTUYECKUX OMEpaluid MBIIUIEHUS (aHalu3, CUHTE3,
00001IeHne, KOHKPETU3aIHs, CPAaBHEHUE U JIp.) B TIpOIlecce TIO3HAHUS CHCTEMbl BXKHEHIIINX TMOHITHHN, 3aKOHOB M TEOPHI O COCTaBE, CTPOSHHUH, CBOMCTBAX
Y IPUMEHEHUU XUMUYECKUX BEIECTB.

. Bocnumanue yOoexaEHHOCTH B TOM, YTO IPUMEHEHHUE MOIYYEHHBIX 3HAHUM U YMEHUH 110 XUMUU SBIISIETCS OOBEKTUBHOM HEOOXOIMMOCTHIO
111 6e30macHoi paboThI ¢ BelleCTBAMM U MaTepuajaMy B OBITY M Ha IPOU3BO/ICTBE.

. Ilpoekmuposanue u peanuzayusa BbIITYCKHUKAaMH OCHOBHOM HIKOJIBI IMUHOW 00pa3oBaTeIbHON TPaeKTOPUH: BbIOOp Mpoduiis 00ydeHus B
CTapILel KOoJIE WU NPO(ECCHOHAIBHOTO 00pa30BaATENIBHOIO YUPEKICHNUS.

. Og¢nadenue  KnwuesvimMu - KOMHEMEHUUAMU: y4eOHO-TTO3HABATENbHBIMY,  WH(POPMALMOHHBIMHM,  I[EHHOCTHO-CMBICIOBBIMH,
KOMMYHHKaTUBHBIMHU.

[IpennaraeMblii Kypc OTJIMYaeTCsl OT JAPYIrUX KYpPCOB XHMHH OCHOBHOTO OOIIEero oOpa3oBaHus, BKIIOYEHHBIX B DenepanbHbIN THepedyeHb
Y4€OHHKOB, HATHYUEM BAKHBIX METOAUYECKHX 0COOEHHOCTEIA.

1. Cooepircanue Kypca evicmpoeno 6 coomeemcmeuu ¢ UCHOPUKO-TOZUYUECKUM U CUCHEMHO-0eAMENbHOCHHBIM NOOX00AMU HA O0CHOGE
uepapxuu yueonvlx npoonem. Bece TMIaKTHISCKUE IUHAIBI YICOHBIX KHUT JUIsl 8—9 KIaCCOB HAYMHAIOTCS C MOCTAaHOBKH 00pa30BaTEIIbHON MPOOJIEMBI
(Bompoc, 3a7aHue, SKCIIEPUMEHT), KOTOpasi pelraeTcs B mpoliecce u3yueHus naparpada Ha OCHOBE JIeATeIbHOCTHOTO MOAX0/1a.

2. Teopemuueckue nonoxcenus Kypca XUMUU OCHOBHOU WIKOIbl PACKPbIGAIOMCA HA OCHO8E WUPOKO20 UCHONb306AHUA XUMUUECKOZ0
IKcnepumenma (1a00PaTOPHBIX OMBITOB U MPAKTHUECKUX PaOOT), B TOM YKCJIE W MPOBOJUMOTO B JOMAITHHUX YCIOBHUSX, a TaKKe JEMOHCTPAIIMOHHOTO
SKCIIEPUMEHTA.



3. Pazeumue uH@opmayuoHHO-KOMMYHUKAMUBHOU KOMREmMEeHmMHOoCmu odyuaroujuxca: oopaleHue K pa3InyHbIM UCTOYHHKAM XUMHUYECKOU
uHpOpMalMY, MOJArOTOBKa WH(POPMALMOHHOTO MPOAYKTa M €ro IMpe3eHTalus, YMEHHE BECTH IUCKYCCHIO, OTCTAaMBaTh CBOIO TOYKY 3pEHHUS H
KOPPEKTUPOBATh MMO3UIIMIO HA OCHOBE aHAJIM3a apT'yMEHTOB YYaCTHUKOB IUCKYCCHH.

4. Memanpeomemmusiit xapakmep cOO0epIHCAHUA YUeOHO20 mamepuana: pealnsalys CBs3eil ¢ IpeaIMeTaMu HE TOJbKO €CTECTBEHHO-HAay4YHOI'O
LUKJIA, HO U C UCTOPUEH, JINTEPATYpOH, MUPOBOM XYI0KECTBEHHOU KYJIbTYPOH.

5. Ilpakmuko-opuenmuposannas 3HAYUMOCHIL OMOOPA yuedHO20 COOepHCcanus: CBsI3b HW3Y4aeMOro Marepuana C KHU3HbIO, (POpMHUpPOBAHUE
HKOJIOTMYECKOM rpaMOTHOCTH MPHU OOpaIIeHUH ¢ XMMUYECKUMH BEIIeCTBAMU, MaTepraiaMH U MPoLeccaMy, OTBEYAIOIIUMU TPEOOBaHUSIM MPABUI TEXHUKU
0e30macHOCTH MpU pabOTe B XUMHUUYECKOM KabuHeTe (J1abopaTopun) U MOBCETHEBHOM JKU3HHU.

JlocTrKeHHUIO MPEeMETHBIX, METAIPEIMETHBIX U JTMUYHOCTHBIX PE3YJIBTATOB CIIOCOOCTBYET CTPYKTYPHUPOBAHHUE 3aJaHUN IO pyOpUKaMm:

«[IpoBepbTe CBOM 3HAHUS;

«[IpumeHuTE CBOU 3HAHUSAY;

«Hcnonp3yiiTe NOMOIHUTENBEHYIO HH(POPMALIUIO U BBIPA3UTE MHEHUE).

OO0mas xapakTepucTHKA y4e0HOro npeaMera

B cootBerctBumM ¢ @DenepanbHBIM TOCYAAPCTBEHHBIM OOpa30BaTEIbHBIM CTaHJAPTOM OCHOBHOTO OOMIEr0 OOpa3oBaHMS YYalIHecs OJIKHBI
OBJIAJICTh TAaKUMH MO3HABATEIbHBIMH Y4€OHBIMU JCHCTBUSIMH, KaK yMeHHE (HOpPMYIHpPOBATh MPOOIEMY M THIOTE3Y, CTAaBUTh 1€ U 3a/1a4H, CTPOUTH
IJTaHbI TOCTHXKEHHUS LIEJIeN U pelleHs IOCTaBICHHbIX 3a/1a4, IPOBOJUTH 3KCIIEPUMEHT U Ha €r0 OCHOBE JIEJIaTh BBIBOJIbI U YMO3AK/IFOUEHHUS, IPEICTABIISITH
UX ¥ OTCTauBaTh CBOIO TOUKY 3peHus. Kpome 3Toro, ydamiuecs JOHKHBI OBIAJETh IpUEMaMH, CBA3aHHBIMU C OMpEeIEHUEM MOHSITUN: OTpaHUYUBATh UX,
OIHCHIBaTh, XapaKTepU30BaTh M cpaBHUBaTh. Clie0BATEIbHO, MPU U3YYEHWU XHUMHHM B OCHOBHOH IIKOJIE yyalluecs IOJDKHBI OBIAAETh y4eOHBIMU
NEHUCTBUAMHU, MMO3BOJISIFOIIIMMU UM JOCTUYb TUYHOCTHBIX, TPEIMETHBIX U METAINPeIMETHBIX 00pPa30BaTeIbHBIX PE3YyIbTATOB.

[Ipennaraemas pabouas mporpaMma Mo XMMHH pacKpbIBaeT BKJIaJ] y4eOHOIro MpeiMeTa B JOCTH)KEHUE Leed OCHOBHOTO 00IIero o0pa3oBaHUs U
OIIpEAEIIAET BAXKHEHUILINE codepiicamenbHble TUHUU nPpeOMema.

. «Bewecmeoy — B3aUMOCBSI3b COCTaBa, CTPOCHHUsI, CBOWCTB, ITOJIYYEHHUS U IPUMEHEHNS BEIIECTB U MATEPUAJIOB;

. «Xumuueckas peakyusy — 3aKOHOMEPHOCTH ITPOTEKAHUS U YIIPABJIECHHS MPOLECCAMH ITOIYYEHUS U IPEBPAIICHUS BELIECTB;

. «Xumuyeckuii A3bIK» — ONEPUPOBAHUE CHCTEMOM BAXKHEUIIMX XHWMHYECKUX ITOHATHH, BJIAJCHUE XUMHUYECKONM HOMEHKIATYPOMl
Y CUMBOJIMKOH (XMMUYECKUMHU 3HaKaMH, popMyIaMHu U YpaBHEHUSIMH);

. «Xumusi u dHcu3Hvy — COONIOIEHUE MPABUI XMMUYECKOH 0€30MacHOCTH MpH OOpalleHUH C BELIECTBAMH, MaTepHajaMM U XUMHUYECKUMHU

MpolleCCaMH B TIOBCEAHEBHOM )KM3HU U HA IPOU3BOJICTBE.

Kypc opueHTHpOBaH Ha OCBOCHHE OOYYAIOIIMMHCS OCHOB HEOPTaHMYECKONM XWMHUM W KpaTKOE 3HAKOMCTBO C HEKOTOPHIMH TOHATUSIMH U
00BEKTaMU OPTaHUYECKON XUMUH.

B conepxarenbHoi muHNM «Bewecmaoy pacKphIBaeTCs yU€HHUE O CTPOEHUHU aTOMa M BEIIeCTBa, COCTaBe M KiacCu(UKAIIMM XUMUYECKHUX BEIIECTB.

B conepxatenbHON TUHUM «Xumuueckas peaxyus» pacKpbIBaeTcs y4eHHE O XMMUYECKUX TpoIleccax: KIacCU(PUKAIUI XUMUYECKUX Peakluid U
3aKOHOMEPHOCTH WX TPOTEKaHUsS; KAa4eCTBEHHAs W KOJWYECTBEHHAs CTOPOHBI XUMHUYECKHX IMPOIECCOB (Pacdy€Thl MO XUMHUYECKUM QGopMyrnamM |
YpaBHEHUSIM XUMUYECKHUX PEAKLIUM).

B conepxatenpHOM THHUN «Xumuueckuil s361k» GOPMUPYIOTCS YMEHHUS yUalIUXCsl Ha3bIBaTh BEIIECTBA MO (hOPMYJIaM B COCTABISATH (POPMYIIBI 11O
WX Ha3BaHUSIM, 3alHMCHIBATh YPABHEHHS PEAKIUU M XapaKTepU30BaTh MX, PACKPHIBaTh WH(POPMAIMIO, KOTOPYIO HECET XUMHUYECKas CUMBOJIHKA, B TOM



yucie BbhIpakeHHas B TabmuuHoi (opme (Ilepmoamueckas cucrema xumuueckux 3emeHToB JI. V1. MennaeneeBa, Tabnviia pacTBOPUMOCTH BEIIECTB B
BOJIE); UCIIOJIb30BaTh CUCTEMY XUMUYECKUX MTOHATHH JIJIs1 ONMCAHUSI XUMUYECKMX OOBEKTOB (3JIEMEHTOB, BEIIECTB, MATEPUAIOB U IIPOLIECCOB).

B copepxaresnbHONM JMHUM «Xumusi u J#Cu3HbY PACKPBIBAIOTCS JOIMUYECKUE CBSI3U MEXAY CBOMCTBaMH, IPUMEHEHHMEM, IOJYyYECHHEM BEILECTB B
71a00paTOPHBIX YCIOBHUSAX M Ha MPOU3BOJACTBE; (OPMHPYETCS KyJabTypa O€30MacHOrO MU HKOJIOTHYECKH TPAMOTHOTO OOpamieHus € XUMHUYECKHMHU
00BEKTaMHU.

B kypce 3HaunTeNbHAS POJIH OTBOJUTCS XUMUYECKOMY SKCIIEPUMEHTY: MPOBEACHUIO MPAKTHUECKUX paboT u J1abOpaTOPHBIX ONBITOB, (pUKCALIUU U
aHAIM3Y UX PE3YIhTATOB, COOIFOACHUIO HOPM M MPaBUJI O€301IaCHOM pabOThl B XUMHUYECKOM KaOuHeTe (1abopatopun).

Peanuzanus nporpaMmsl Kypca B Iporiecce 00y4eHus MO3BOJUT 00y4YaromuMCs MTOHATh POJIb U 3HAYCHUE XUMHH CPEIH JPYTHX HAyK O MPHUPOJIE,
T. €. PaCKpbITh BKJIaJ] XUMHH B (POPMUPOBAHUE 1IEIOCTHON €CTECTBEHHO-HAYUYHOW KapTUHBI MUDA.

[IpomesxyTounas arTecTanus Mo IpeaMeTaM yaeOHOro TIaHa MPOBOAUTCS B COOTBETCTBUU C HOPMATHBHBIMH JJOKYMEHTAMH THMHA3UH.

Jloruka U3J10KEHHsI U COJEpKAHUE aBTOPCKOM IMPOrpaMMBI ITOJIHOCTBIO COOTBETCTBYET TpeboBaHusM denepabHOro rocy1apcTBEHHOI'O CTaHjapTa
OCHOBHOro oOuiero oOpa3oBaHHs, IIO3TOMY B IIpOrpaMMy HE BHECEHO H3MeHeHuil. [IporpamMMa KOHKpPETHU3HMpYET COAEpXKaHUE MIPEIMETHBIX TEM
00pa30oBaTEeNbHOIO CTAHAAPTA, JAeT paclpeieieHre Y4eOHbIX 4acoB IO pasjiellaM Kypca M IHOCIEJOBATENbHOCTh M3YyYEHUs TEM U pa3/esioB y4yeOHOro
IpeIMeTa C Y4€TOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKU y4eOHOIO MTPOoLIecca, BO3PACTHBIX OCOOEHHOCTEN yyaluXxcs.

Pabouas mporpamma KOHKpPETU3HUPYET COJepKaHhe MPUMEPHOM MpOrpaMMbl, 1aeT YETKOe paclipe/ielieHne y4eOHbIX 4acoB IO pa3jienaM Kypca C
OIIpEeICIICHHON MTOCTIEIOBATEIBHOCTHIO U3YYCHHS TEM U Pa3/IeioB C YUETOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, IOTUKK y4yeOHOTo mporecca,
BO3PACTHBIX OCOOEHHOCTEH yuamuxcs. B pabouell mporpamme onpeneneH nepedyeHb JAeMOHCTpaluil, 1a00paTOpHBIX OMBITOB, PAKTUUECKUX 3aHATHH U
pacueTHBIX 3aj]a4, UX paclpeesieHue 1Mo pas3aeaam.

Onucanue Mecra yueOHOro npeaMera B y4eOHOM ILIaHe

Oco0eHHOCThIO  coJlepiKaHusl Kypca «XHUMHUS» SBISIOTCS TO, YTO B Oa3suCHOM y4yeOHOM (00pa3oBaTelnbHOM) IUIAHE ATOT MPEAMET MOSBISETCS
MOCTIETHUM B ALY M3YYEHHMs €CTECTBEHHOHAYUHBIX AUCUMUIUIMH. [/laHHas HEOOXOIUMOCTh OCBOECHHUS OOBSCHIETCS TEM, YTO IIKOJIBHUKU JIOJKHbI
o0jazaTh HE TOJIBKO ONPEIEICHHBIM 3allacoM IPEABAPUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HAHWN, HO M JOCTAaTOYHO XOPOUIO Pa3BUTHIM aOCTpPaKTHBIM
MBILIUIEHUEM. YYalluMHCs Y€ HAKOIUICHbl 3HAHUS 110 CMEXHBIM AMCLUUIUIMHAM LIUKJIA: OMOJIOTUH, (U3NKH, MaTEMAaTUKH, reorpaduu, chopMUPOBATIHCh
YMEHMsI aHaJIM3UPOBATh, BECTH HAOIIOAEHMSI, CPABHUBATH OOBEKTHI.

B cooTBeTcTBUY € yueOHBIM IJJAHOM Ha M3y4eHHME XMMUU B 8 U B 9 Kjlaccax OTBOJAUTCS 2 yaca B Hezaento, 70 yacoB B rof (Bcero 140 yueOHBIX yacoB),
P HOPMATHUBHOW NPOAOKUTENBHOCTH yueOHOro rofa 35 y4eOHBIX Helenb. B cOOTBETCTBUM CO CIIOKMBILEHCS MPAKTUKON OpraHU3alMid OCHOBHOTO
ob1iero oopazoBaHusi B 00pa30BaTENIbHBIX YUPEKICHUAX OOLIEro 0Opa3oBaHus peaybHasi MPOJIOJHKUTENIBHOCTh Yy4eOHOTO T01a MEHbIIE HOPMAaTHUBHON U
cocraBisieT 34 y4yeOHble Henenu. TakuMm oOpa3oM, BpeMs, BbIIENIgeMOe paboyrMH y4yeOHBIMHU IJIaHAMH Ha M3y4YeHHE XMMHH B 8 KJlacce Ha MpaKTUKe
paBHO 68 4yacam, B 9 Kilacce Ha IPaKTUKE paBHO 68 4YacaM.

C yuérom Heu30eXHbBIX MOTeph Y4eOHOTO BPEMEHH, BBI3BIBAEMBIX PA3IMYHBIMH OOBEKTUBHBIMHM MPUYMHAMM, a TaKK€ HEOOXOIMMOCTU BBIJECIECHUS
JOTIOJTHUTEIBHOTO BPEMEHH Ha M3Y4EHHUE OT/EIbHBIX BOIPOCOB Kypca XUMHUH MPOrpaMMO MpeaycMOTpeH HeOOJbIIoi 00bEM pe3epBHOTO BpeMeHH -4
Jaca.

[IporpamMmMoit mpeaycMOTpEHO NMPOBEAECHUE B § KJlacce:

KOHTPOJIBbHBIX padboT — 4,

MPAaKTUYECKHX padboT — 6.

[IporpamMmMoit npeaycMOTpEHO NPOBEAECHUE B 9 Kiacce:

KOHTPOJIBHBIX paboT — 4,



MPaKTUYECKUX padboT — 7.
HpOMe)KYTO‘-IHaSI arrecTanus MmpoxoauT B BHUJAC CAMOCTOSATCIILHBIX pa60T, IMUCBbMCHHLBIX TCECTOB, XUMHWYCCKUX NUKTAHTOB, YCTHBIX W NHUCBbMCHHBIX
OIIPOCOB IO TEME YpOKa, KOHTPOJIBHBIX PadoT 1O pa3zenaM ydeOHUKa, MPAKTHYECKUX PadoT.

I[Inanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa
IIpeameTHbIe pe3yabTaThl

[To 3aBepiIeHNIO Kypca XMMHUH Ha 3Tarie OCHOBHOT'O 00111ero 00pa3oBaHus BRITYCKHUKH OCHOBHOM IIKOJIBI JOKHBI OBJIA/IETh CIETYIOIIUMU
pe3yabTaTaMu:

l. JIuunocmmuote pesynomamaor:

1) ocosnanue cBOCH 3THUUECKON MPUHAIICIKHOCTH, 3HAHNE UCTOPUH XMUMHH U BKJIa/Ia POCCHICKON XUMHUUYECKON HAYKH B MHPOBYIO XHMHUIO;

2) ¢hopmuposanue OTBETCTBEHHOTO OTHOIICHHS K MO3HAHHIO XHMHH, TOTOBHOCTH U CIOCOOHOCTH OOYYalOIIUXCS K CaMOPa3BHUTHIO H
caM000pa30BaHUIO Ha OCHOBE M3YYEHHBIX (PAKTOB, 3aKOHOB M TEOPHI XMMHHU; OCO3HAHHOTO BBIOOPA M TMOCTPOCHUE MHIUBUAYAILHONW 00pa30oBaTeIbHOM
TPaeKTOPUH;

3) popmuposanue NENTOCTHOMN €CTECTBEHHO-HAYYHON KApTHHBI MUPA, HEOTHEMJIEMOM YaCThIO KOTOPOI SBJISCTCS XUMHUUECKas KapTUHA MHPa,

4) oenadenue COBPEMEHHBIM A3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOW MPAKTHKU, B TOM YHCIIC U XUMHUYECKUM;

5) oceoenue colMaNbHBIX HOPM, TPABUJI MOBEICHHS, POJiCH U (OPM COIMATBHOW KU3HU B COLIMYME, MPUPOJE M YACTHOM JKU3HH HA OCHOBE
AKOJIOTMUYECKOM KyIbTYphl U O€30MaCHOT0 OOpAIlIEHHS C BEIIECTBAMU M MaTepHallaMu;

6) popmuposanue KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHHUH CO CBEPCTHUKAMH M B3POCIBIMH B IIpoIiecce 00pa3oBaTeIbHOM, 00MIECTBEHHO
MOJIE3HOMU, Y4eOHO-HCCIe10BaTeIbCKON, TBOPUECKON U IPYTUX BUJOB J€SITEIbHOCTH, CBSI3aHHBIX C XUMHEH.

Il. Memanpeomemmnuwie pe3ynomamal:

1) onpedenenue ueneit cOOCTBEHHOTO 00YUCHHUS, OCTAHOBKA U (GOPMYITUpOBaHKE /LIS ceOsl HOBBIX 3a/1a4;

2) nianuposarue MyTei JOCTHKESHUS JKEAeMOT0 Pe3yJibTaTta 00yueHHs XUMHH KaK TEOPETUIECKOr0, TaK U SKCIICPUMEHTAIBHOTO XapaKTepa;

3) coomHecenue CBOUX NEWCTBHUN C IJIAHUPYEMBIMH PE3YIbTATaAMH, OCYUjecmeieHue KOHTPOJS CBOCH JESTENbHOCTH B MPOLECCEe AOCTHIKCHUS
pe3yibTara, onpedeieHue CHNOCOOOB JCHCTBHI TPH BBHIMOJIHEHUH JIA0OPATOPHBIX M TPAKTUYECKUX PA0OT B COOTBETCTBHU C TPABWJIAMH TEXHHKH
0C30IMaCHOCTH;

4) onpedenenue NCTOYHUKOB XUMUUECKON MH(POPMAINH, TIOTyYCHUE U aHAIH3 e€, Co3anne MHHOPMAIIMOHHOTO MPOAYKTA U €ro MPE3CHTAIINS;

5) ucnonvzosanue OCHOBHBIX MHTEJUICKTYAJIBHBIX ONEpPAIlMii: aHAJIH3a U CHHTE3a, CPAaBHEHUS M CHCTEMAaTH3alllu, 0000IIeHHS U KOHKPETU3AIHH,
gvlsigNieHue TIPUYNHHO-CIICACTBEHHBIX CBSI3€H W NOCMpoeHue JOTHYECKOTO PACCYXIACHUS W YMO3AKIIOUeHHs (MHIYKTHBHOTO, JCAYKTUBHOTO M TIO
aHAJIOTHH) Ha MaTepualie €CTECTBEHHO-HAyYHOI'O COJCPKAHNUS;

6) ymenue co3aaBaTh, MPUMEHSThH U TIPEOOPA30BHIBATH 3HAKKA M CUMBOJIBI, MOJICIIH M CXEMBI JIJIsl PEIICHUS YUeOHBIX U MIO3HABATEIIBLHBIX 3a/1a4;

7) gopmuposanue W pazsumue KOJIOTUYECKOTO MBIILICHUS, YMEHUE NPHMEHITH €ro B IT03HABATENBHON, KOMMYHHKATHBHOM, COLUAIBHOM
MPaKTHUKE U MPo(ecCHOHATEHOW OpUESHTAITNH;

8) cenepuposanue niei u onpeneIcHNUe CPEACTB, HEOOXOIUMBIX JUTS UX PeaTu3allty.

1. IIpeomemnmnoie pezynomameor:

BbInyCKHUK HAYYHMTCS:

eXapaKTepu30BaTh OCHOBHBIC METO/IbI TO3HAHUS: HAOIIOIEHUE, U3MEPEHHUE, IKCIICPUMEHT;
® OIHCHIBATh CBOMCTBA TBEPABIX, KUAKUX, TA3000pa3HbIX BELIECTB, BBIACISAA UX CYIIECTBEHHbIE IPU3HAKH,



®DACKPBIBATh CMBICII OCHOBHBIX XUMHUYECKUX IOHITUH «aTOM», «MOJIEKYJIa», «XUMHUYECKUH 3JIEMEHT», «IIPOCTOE BELIECTBO», «CIOXKHOE
BEILIECTBOY, «BAJICHTHOCTbY, «XUMHUYECKasl PEAKLUA», UCII0JIb3Ys 3HAKOBYIO CHCTEMY XMMUU;

®pacKpbIBaTh CMbICII 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHH;

epa3INYaTh XUMUYECKUE U (PU3HUECKUE SIBICHHUS;

®Ha3bIBaTh XUMHUYECKUE DIIEMEHTHI;

®OTIPEICIATh COCTAB BEIIECTB 10 UX (POpMyIiam;

®OIpENENSATh BAJIGHTHOCTh ATOMA HJIEMEHTA B CO€AMHEHUSX;

®OIpENEIATh TUI XMMUYECKUX PeaKLuii;

®Ha3bIBATh IIPU3HAKU U YCJIOBHSI IPOTEKAHUsI XMMUYECKUX peaKiuii;

®BBISIBJIATh IPU3HAKHU, CBUJIETEILCTBYIOIINE O IPOTEKAaHUU XUMUYECKOH peakIy IPU BBIOJIHEHUH XUMUYECKOTO OIIbITA;

®COCTaBIIATh (POPMYJIbl OMHAPHBIX COEAMHEHUIA;

®COCTAaBJISATh YPABHEHUSI XUMUUYECKUX PEaKLUil;

eco0M01aTh MpaBwiia 0€30MmacHoN PadoThI TPH MPOBEICHUH OTIBITOB;

110J1b30BaThCA J1a00PATOPHBIM 00OPYJIOBAaHUEM U MOCYAOM;

®BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB;

®BEIUHUCIIATH MACCOBYIO JIOJIIO XUMHUYECKOTO 3JIEMEHTA 110 (JOPMYIIe COCAHMHEHUS;

®BBLIYHCIISATH KOJIMYECTBO, 00BEM MIIM MaccCy BEIIECTBA M0 KOJIMYECTBY, 00bEMY, Macce peareéHTOB UM MPOAYKTOB PEaKIINH;

eXapaKkTepu30BaTh (PU3NUECKHE U XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJIa U BOAOPOIA;

®110JTy4yaTh, COOMpaTh KUCIOPOA U BOJOPO/;

®pacIIO3HABATh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KUCIOPO, BOAOPO;

®pacKpbIBaTh CMBICI 3aKOHa ABOrajipo;

®PACKPBIBATH CMBICI IOHATHH «TEII0BOM 3 (DEKT peakiiuny, «MOISPHBIA 00beM»;

eXapaKTepu30BaTh (PU3NUYECKHE U XUMUUECKUE CBOMCTBA BOJIbI,

®PaCKpPBIBATh CMBICH IOHATHUS «PACTBOPY;

®BBIUHUCIIATH MACCOBYIO JOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

®[IPUTOTOBJIATH PACTBOPHI C ONPEAEIEHHON MaCCOBOM JOJIEN PACTBOPEHHOI'O BEIIECTBA;

®Ha3bIBAaTh COETUHEHUS U3yUYEHHBIX KIaCCOB HEOPTAHUUYECKUX BEILIECTB;

e XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBaHUH, COJeH;

e OIpENENATh MPUHAMIESKHOCTD BEIIECTB K ONPEIEICHHOMY KJIacCy COeTUHEHUH;

®COCTaBJIATH (POPMYIIBI HEOPTaHUYECKHX COSAMHEHHH N3yUYeHHBIX KIIACCOB;

®[IPOBOJUTH ONBITHI, TOATBEPKIAIOIINE XUMUYECKUE CBOWCTBA U3YUYEHHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB;

®pacroO3HaBaTh ONBITHBIM ITyTEM PAaCTBOPBI KMCIIOT U LIEJI0UEH 110 N3MEHEHNIO OKPAaCKU MHIUKATOPA;

®XapaKTepU30BaTh B3aUMOCBS3b MEXAY KJIacCaMH HEOPraHMYECKUX COEIUHEHMI;

epackpbiBaTh cMbIca [Iepuoguueckoro 3akona /. 1. Menneneesa;



®00BACHATh (DPU3MUECKUI CMBICI aTOMHOTO (MOPSIKOBOI0) HOMEpPAa XMMHUYECKOIrO 3JIEMEHTa, HOMEPOB TPYIIbl U MEpHOoJa B MEPHUOIUUECKON
cucteme JI.1. Menaeneena;

¢ 00BSCHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOCHUS aTOMOB, CBOICTB 3JIEMEHTOB B TIpeeiax MaJIbIX MEPHOAOB U INIaBHBIX MTOATPYIIIL;

®XapaKTepU30BaTh XUMHUUYECKUE 3JIEMEHTHI (0T BOAOPOJA /10 KaJlbIMsI) HA OCHOBE UX MOJIOKEHUS B mepuoaudeckoii cucreme . 1. Menneneesa u
0COOEHHOCTEHN CTPOEHHUS UX ATOMOB;

®COCTaBJISITh CXEMBbI CTPOEHUS1 aTOMOB NepBbIX 20 aneMeHTOoB nepuoandeckoil cucremsl /1. 1. Menneneena;

®PaCKpPBIBATh CMBICH MOHATUHN «XUMHUECKAs CBS3bY, «IJEKTPOOTPULIATEIBHOCTDY;

®XapaKTepU30BaTh 3aBUCUMOCTh (PM3NUECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAIUTMUECKON PEIIETKH;

®ONPEIEINIATH BUJL XUMUYECKOM CBSI3U B HEOPTAHUYECKUX COEIMHEHUSX;

*11300pakaTh CXeMbI CTPOSHHSI MOJICKYJT BEIIECTB, 00Pa30BAHHBIX PAa3HBIMU BUIaMU XUMHUECKUX CBS3CH;

®pAacKpbIBaTh CMBICH MOHATHH «MOH», «KAaTHOH», <«AHUOH», <(QJIEKTPOJIUTBI», «HEIJIEKTPOJIUTHD), «IJEKTPOJIUTUYECKAS JHUCCOLMALIUY,
«OKHCIIUTEIbY, «CTEIIEHb OKUCIEHUS», «BOCCTAHOBUTENDY, OKUCIECHUE), «BOCCTAHOBJICHHEY;

®ONPE/IENIATh CTENIEHh OKUCIICHHS aToMa 3JIEMEHTa B COSIMHEHUU;

®PACKpPBIBATH CMBICI TEOPHUH IIEKTPOIUTUIECKON JUCCOIUAINH;

®COCTaBJIATh YPABHEHUS AIEKTPOJUTUYECKON JUCCOLMALIMHU KHACIIOT, EN0Y€EH, COJIEH;

¢ 00BSICHATD CYIIHOCTD MPOIecca IEKTPOIUTHUECKON JUCCOIMAIIIH U PEAKIINH HOHHOTO OOMEHa;

®COCTABJIATH TIOJHBIE U COKpAIIEHHBIC HOHHBIE YpaBHEHUS peakinii oOMeHa;

®ONPENEINIATh BOBMOKHOCTh MPOTEKAHUS peaKlIuii HOHHOTO 0OMEHa;

®[IPOBOJUTH PEAKLMH, MOATBEPKAAIOIINE KaUeCTBEHHBIN COCTAaB Pa3IMYHbIX BEIIECTB;

®ONPENEINIATh OKUCIUTEIh U BOCCTAHOBUTEIb;

®COCTaBJISITh YPABHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIA;

®Ha3bIBaTh (DAaKTOPBHI, BIUSIONIME HA CKOPOCTh XMMHUYECKOM peakinu;

eKJ1acCU(UIIMPOBATH XUMUUYECKUE PEAKITUH 110 PA3TUYHBIM PU3HAKAM;

®XapaKTepU30BaTh B3aUMOCBS3b MEXAY COCTaBOM, CTPOCHHUEM U CBOMCTBAMM HEMETAILIOB;

®IIPOBOJIUTH OMBITHI MO MOITYYEHHUIO, COOUPAHUIO U U3YUEHUIO XUMUYECKUX CBOIMCTB ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOT0 ra3a, aMMHaKa;

®pACMO3HABATh OMBITHBIM MMYTEM ra3000pa3HbIe BEUIECTBA: YIIIEKUCIBINA a3 1 aMMHAK;

e XapaKTepU30BaTh B3aUMOCBSI3b MEXIY COCTaBOM, CTPOEHHUEM U CBOMCTBAMH METAJLJIOB;

®Ha3bIBaTh OpPraHMYECKHE BEIIeCTBA MO MX (opMmyse: MeTaH, 3TaH, dTUJIEH, METAaHOJI, dTAHOJ, TNIMIEPHUH, YKCYCHasl KUCIOTa, aMUHOYKCYCHAas
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, OJIEMHOBAS KHUCJIO0TA, TITI0K03a;

®OIICHUBATh BIMSAHNE XUMUUYECKOTO 3arpsA3HEHUS OKPYXKAIOIIEH Cpelibl Ha OpraHU3M YeJI0BEKa;

eIpaMOTHO 00pAaIIAaThCs C BELECTBAMU B IIOBCEITHEBHON KU3HU;

®ONIPEIENIATH BO3MOKHOCTD MPOTEKAHUS PEAKLUI HEKOTOPBIX MPEICTAaBUTENENH OPraHUYECKUX BEIIECTB C KUCIOPOJIOM, BOJOPOAOM, METAJIIIaMH,
OCHOBaHUSIMU, TAJIOT€HAMH.



BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS:

® gbI0BUCAMb U NPOGEPSAMb IKCNEPUMEHMATLHO 2UNOMe3bl 0 XUMUYECKUX CBOLCMEAX 8eecms HA OCHOB8e UX COCMABAd U CMPOeHUs, Ux
CROCOOHOCMU 6CMYNAMb 8 XUMUYECKUe Peakyuul, 0 Xapakxmepe u npoOYKmMax pasiudHblX XUMUYECKUX peakyull;

®  Xapaxkmepuzo8ams eeujecmsd no CoCmagy, CmMpOeHUro U CEOUCMEAM, YCMAHABIUBAMb NPUUUHHO-CIEOCMEEHHbLE C8A3U MeHCOY OAHHbIMU
XapaKxmepucmukamu 6eujecmed;

® COCMABAMb MOAEKYIAPHbLE U NOJIHbLE UOHHBLE YPABHEHUS. O COKPAWEHHBIM UOHHBIM YPABHEHUIM,

® POCHO3UPOBAMb CHOCOOHOCHb Bewecmsed NPOsGIAmMb OKUCIUMENbHbIE UWIU B0CCIMAHOBUMENbHbIE CBOUCMEA C Y4emoM cmeneHel
OKUCTICHUSL DIEMEHMO8, BX0OSAUUX 8 €20 COCMAS,

® COCMasAmMb YPAGHEHUS PeaKyull, COOMEEMCMEYIOUUX NOCIeO08aAMeNIbHOCMU NPEEPAWEHUL HEeOPeAHUYEeCKUX BeUecms PAa3IUYHbIX
KIAccos;

® 6bI0BU2AMb U NPOBEPSIMb IKCNEPUMEHMANbHO 2UNOME3bl O Pe3yIbmamax 6030eUCmeUs PA3IUYHbIX (PAKmMopos HA UMEHeHUe CKOPOCmu
XUMUYECKOU PeaKyuu,

® UCNOIBL3068aAMb NPUOOPEMEHHBIE 3HANUSL OISl IKOIO2UYECKU SPAMOMHO20 NOBeOeHUs 8 OKpYicalouell cpede;

® UCNOBL3068aAMb NPUOOPEMEHHBIE KIIOYe8ble KOMNEMe YUl npu GblNOJIHEHUU NPOEeKMO8 U YUeOHO-UCCIe008AMENbCKUX 3A0ay NO U3YUEHUIO
ceoticma, cnocoH08 NOYUeHUs: U PACHO3HABAHUS BEUYECME;

® 00BLEKMUBHO OYEHUBAMb UHGOPMAYUIO O 8EUICCMBAX U XUMUYECKUX NPOYECCax,

® Kpumuuecku OMHOCUMbCI K NCEBOOHAYHUHOU UHGOPMAYUU, HEOOOPOCOBECIMHOU PEeKlaMe 8 CPedCmEax MACCOBOU UHGOpMayuL,

®  0CO3HABAMb 3HAUEHUE MEOPEMUYECKUX 3HAHUL NO XUMUU OJIsl NPAKMUYECKOU OesimelbHOCIU YeNl08eKd,

® co30asamv MoOenu U cxemvl OJisl peuleHusi YueOHbIX U NO3HABAMENbHbIX 3a0ay, NOHUMAMb HeoOX00UMOCmb COON00eHUsT NPeONUCAHUL,
npeonazaemvlx 8 UHCMPYKYUSIX N0 UCHOIb308AHUIO JIEKAPCME, CPeOCms OblMOoBOU XUMUuu u op.

Conep:xanue yueOHOT0 npeamera
8 knace
HauvanbHble NOHATHS U 3AKOHBI XUMUM
Tena u BemecTBa. CBONCTBA BEUIECTB. JTANOHHBIE (PU3UYECKIE CBOWCTBA BeleCTB. MaTepuanibl 1 MaTepuanoBeneHue. Polib XUMUU B KU3HU

COBpeMeHHOTO0 o01ecTBa. OTHOIICHUE O0IIECTBA K XUMUHU: XeMOPUIHS U XeMO(DoOusi.

Metons u3ydenust xumuu. Habmrogenune. JxciepumerT. MoaenupoBanue. Moienu MaTepuaibHble U 3HAKOBBIC WM CUMBOJIbHBIEC.

l'a3el. Kunkoctu. TeEpnpie BemecTBa. B3anMHBIE TEpexoapl MEXIYy arperaTHbIMH COCTOSHHUSIMH BEIIECTBA: BO3TOHKA (CyOnmmarusi) u
necyonuMalivs, KOHACHCAIUs U UCTIapeHe, KPUCTAITN3allUs U TUIaBJICHHE.

®dusndeckue sBieHUs. YncThle BemecTBa U cMecH. [ OMOTeHHbIe B TeTeporeHHble cMecu. CMecu razoo0pasHblie, xuakue u TBEpAbIe. CriocoObl
pasJenieHns cMeceil: MmeperoHka, Wik AUCTUIUIALUS, OTCTauBaHue, (GUIbTPOBAHUE, KPUCTAJUTM3AIMS WIN BblapuBaHue. Xpomarorpadus. [Ipumenenue
ATHX c0COOOB B 1a0OPAaTOPHOM MPaKTHKE, Ha IPOU3BOJCTBE U B OBITY.

XUMHUECKUE 3JIeMEHThl. ATOMBI U MoJIeKyJbl. [IpocThie M CiOXHBbIE BeliecTBa. AJIOTPONUs Ha ImpUMepe KUciopoja. OCHOBHBIE MOJOKEHUS
aTOMHO-MOJIEKYJIsipHOTO yueHus. MoHsl. BemecTBa MOJIEKyIIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS.



3HakH (CHMBOJIBI) XUMHUYECKUX 3JIeMEHTOB. MHpopManus, KOTOPYIO HECYT 3HAKHM XMMHUYECKMX 3JEMEHTOB. DTHMOJIOTUS Ha3BaHUN HEKOTOPBIX
XUMHYECKHUX 3J1eMeHTOB. [leproauueckas tabmuna xumudeckux 31emMeHToB J[. M. MeHaeneeBa: KOPOTKONEPUOAHBIN U UITMHHONIEPUOAHBIN BapUaHTHI.
Ilepuonel u rpynmnsl. ['1aBHas u modouHas noArpymnnsl, uin A- u b-rpynnsl. OTHOCHTENbHAS aTOMHAs Macca.

Xumnueckue ¢opmynbl. Muagexcsl n kodgduuuentsl. OTHOCHTENbHAs MOJEKyJspHas Macca. MaccoBast 10Jii XMMHYECKOTO JJIEMEHTa B
coeauHeHun. MHpopmanus, KOTOpYI0 HECYT XUMUUECKUE (POPMYJIBI.

Banentnocts. CTpyKTypHBIE (POPMYIIBI. XUMHUECKUE IEMEHTHI ¢ TIOCTOSHHOW M MEPEMEHHOM BaJICHTHOCTHIO. BBIBOJI (OPMYIBI COeTUHEHUS IO
BajleHTHOCTH. OnpezaeneHne BaJICHTHOCTH XMMHUYECKOro »jieMeHTa 1o (opmysne BemiectBa. CocTaBiieHHE Ha3BaHUM COEAMHEHUH, COCTOAIIMX U3 JBYX
XUMHUYECKUX 3JIEMEHTOB, 110 BAJIGHTHOCTU. 3aKOH IIOCTOSIHCTBA COCTaBa BEILIECTB.

XuMuyeckue peakiuu. PeareHTel U npoayKThl peakuuu. IIpu3Hakym XMMHYECKUX peakuil. Y CIOBUs UX MPOTEKaHWS U IpekpameHus. Peakuun
rOpeHusl. DK30TEPMUYECKUE U SHJOTEPMUUECKHUE PEAKIUH.

3aKOH COXpaHEHMs MacChl BellecTB. XuMUUeckue ypaBHeHHs. CocTaBleHHe XUMUUYECKUX ypaBHeHUH. H(bopManys, KOTOPY HECET XUMHUECKOE
YpaBHEHUE.

Knaccugukanus XUMHUYECKMX pPEaKLUUP [0 COCTaBy M YMCIY peareHTOB M MPOAYKTOB. THIBI XMMHMYECKMX peakuuil. Peakuuu coequHeHus,
pa3ioxeHus, 3amelleHus 1 oomena. Karanuzaropsl U kataiaus.

JlemoHcTpanun

o Komnexkuus MarepranoB U U3ACIAN U3 HUX.
Mopnenu, ucriosb3yeMble Ha ypokax (pu3uku, OM0I0ruu u reorpaguu.
OO0bEMHBIE U HIAPOCTEPAKHEBBIE MOJIEH HEKOTOPHIX XUMHUECKHUX BEILECTB.
Mopenu KpUCTAIIINYECKUX PEIETOK.
CobGupanue npubopa st MOJIYYSHHS Ta3a U MPOBEPKa €ro Ha TePMETUYHOCTbD.
Bosronka cyxoro ibja, H0Aa WK HaQTaauHA.
ArperaTHbl€ COCTOSIHUS BOJBL.
Pa3zznenenne 1ByX HECMEIMBAIOLIUXCS KUAKOCTEN C IIOMOILBIO JEIUTEIBHON BOPOHKH.
JuctunnsaTop u ero padora.
VYcranoBka a1 puiabTpoBaHus U €€ paboTa.
YcraHoBKa /715 BeIIapuBaHus U e€ padora.
Konnekuust 6pITOBBIX TpUOOPOB 1S PUIBTPOBAHUS BO3IyXa.
Pa3nenenue kpacsiiero BeuiecTBa guomMacTepa ¢ IOMOIIbI0 OyMa)KHOM XpoMaTorpaduu.
Mojenu ayuIoTpOnHBIX MOAU(PUKALIUHN YIiIepoJa U Cephl.
ITomy4yenue o30Ha.
Hoprpetst 1. 5. Bepriennyca u JI. . Menzeneesa.
KopoTkonepnoHelil 1 JUIMHHONIEPUOAHBIA BapuaHThl [leprnonnueckoit cucremsl . 1. Menneneesa
KoHcTpyrnpoBanue mapocTep;KHEBBIX MOAEIEH MOJIEKYJI.
Arnmnapar Kunna.
Paznoxxenne 6uxpomara aMMOHHSL.



["'openue cepbl 1 MarHUEBOM JICHTBI.

[Toptpetst M. B. JlomonocoBa u A. JI. JIaBya3be.

OnbITHL, WUTFOCTPUPYIOLIUE 3aKOH COXPAHEHHS MacChl BEILIECTB.

['openue docdopa, pacTBopeHre NpoAyKTa TOPEHHsSI B BOJE U UCCIIEI0BAaHUE MOTYYEHHOTO PACTBOPA JTAKMYCOM .
B3anmonaeicTBre COMIHOM KUCIOTHI C IUHKOM.

[Tonyuyenue runpoxcuaa meau(ll) u ero paznoxenue npu HarpeBaHUH.

JlabopaTopHbIe ONBITHI

O 00 1 NN B W —

. O3HaKOMJIEHHE C KOJUICKITUEH J1ab0paTOPHOM MOCYIBI.

. I[TpoBepka mpubopa i NOTyYeHHUS Ta30B HA TePMETHYHOCTb.

. O3HaKOMJIEHUE C MUHEpallaMH, 00pa3yIOLUMHU TPaHUT.

. [IpuroroBieHne reTeporeHHON CMECH IOPOILIKOB CEPBI U JKEJIe3a U UX PA3ACIICHUE.

. BsaumopeiicTBie pacTBOPOB XJIOPUAOB U HOJUAOB KaJlusl C paCTBOPOM HUTpaTa cepedpa.

. [lonyuenune rugpokcua meau(Il) u ero B3auMoielicTBUE C CEPHON KHUCIOTOM.

. B3aumopeiicTBrue pacTBopa coabl ¢ KUCIOTOM.

. [IpoBepka 3aK0Ha COXpaHEHUSI MACChl BELIECTB HA IIPUMEPE B3aUMOACUCTBUS MIENOYU U KUCIIOTBHI.

. [IpoBepka 3aKoHa COXpaHEHUsI MACChI BEIIECTB HA IPUMEPE B3auMoAeHCTBU mEnouun u conu xenesa (I1I).

10. PaznoxeHue nepokcuaa Boopoa ¢ moMoIsio okcuna mapranma (IV). 11.3amemnenue xene3om Meau B METHOM KYIOpPOCE.
IIpakTH4yeckue padoThI

1. 3HakoMcTBO ¢ TabopaTopHbIM 00opyaoBaHueM. [IpaBuia TexHUKU 6€30MacHOCTH MpU paboTe B kabuHeTe XuMuu. HekoTopeie BUIBI padoT.
2. AHanu3 noyuBbl (aHAJIOT paboThl «OYHCTKA TOBAPEHHOM COMNY).

BaskHeiinue NPEACTABUTEC/IN HEOPraHUYE€CKUX BEIIECCTB. KoaunuyecTBeHHBbIE OTHOIIEHUSI B XUMHH

Cocras Bo3ayxa. [Tonstue 06 00bEMHOI 1071€ () KOMIIOHEHTa IPUPOIHOI ra30BOil cMecH — Bo3ayxa. Pacuér 00béMa KOMIIOHEHTA ra30BOit
CMECH 10 ero 00beMHOM J10J1e 1 HA00OpOT.
Kucnopon. O3on. [Tonyuenune kucnopoaa. Cobupanue u pacrio3HaBaHUE KUCIOPO1a. XMMHUUECKHE CBOMCTBA KUCIOPOa: B3AaUMOJICHCTBHE C
MeTaJlJlaMHi, HEMETaJlJIaMU U CJIOKHBIMM BelllecTBaMu. [Ipumenenue kucnopoaa. KpyroBopor kucioposia B Ipupoie.
Oxcuapl. ObpazoBaHue Ha3BaHUM OKCHIOB 1O uX popmynam. CoctaBieHue Gopmys OKCHIOB 10 UX HazBaHUsM. [IpencraBuTeny okcuao0B: BoJa
U YTJIEKUCIIBIN ra3, HerameéHasi U3BeCTb.
Bopopon B npupoae. dusznueckue 1 XMMUYECKUE CBOWCTBA BOIOPOA, €r0 MOJIyYeHUE U IPUMEHEHHE.
Kucnortsl, ux coctas u knaccudukamus. Maaukaropsl. Tabnuna pactBopumoctu. CosisiHast U cepHasi KUCIOThI, UX CBOWCTBA U IPUMEHEHHUE.
Conu, ux cocTaB U Ha3BaHUs. PacTBopuMoOCTh coseil B Boje. [IpeacraBurenu coneit: Xmopua HaTpus, kKapOoHaT Hatpus, hocdar KaibIus.
[Tocrosinnas ABoragpo. Konnuectso Bemectsa. Monb. MomsipHas Macca. KpaTHble eIMHUIBI N3MEPEHUS KOJIMYECTBA BELIECTBA — MWJUIMMOJIb U
KHJIOMOJIb, MUJUIUMOJISIPHAS. M KWJIOMOJISIpHAsi MacChl BEILIECTBA.
Pacu€rsl ¢ Hcronb30BaHNEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHASI Maccay, «IIOCTOSIHHass ABOTaIpo».
3akoH ABorajipo. MossipHbIil 00bEM ra3000pa3HbIX BemecTB. OTHOCHUTENbHAS IJIOTHOCTh OJHOIO a3a 10 APYyromy.
KpatHble eqMHUIIBI N3MEPEHUST — MUJUTUMOJISIPHBIA M KUJIOMOJIIPHBIN 00beMbI T'a3000pa3HbBIX BEIIECTB.
Pacuértel ¢ ncmonb30BaHUEM MOHITHH «KOJTMYECTBO BEIIECTBAY, «MOJIIPHAS Maccay, «MOJISIPHBIA 00BEM ra30By», «IOCTOSIHHAsT ABOTapo».



Pacuérel ¢ ncronb30BaHUEM MOHATHI «KOJUYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJISIPHBINA 00BEM Tra30By», «UUCIO ABOTaIpoy.
I'uppocdepa. KpyroBopoT Boas! B npupojie. Puzndeckne 1 XUMUYECKHE CBOMCTBA BOJBI: B3aUMOJICHCTBHE C OKCHIaMHU.
OcHoBanusl, X cocTaB. PacTBOpUMOCTh OCHOBaHUU B Boje. VI3MeHeHHe OKpacKH MHAMKATOPOB B ILIeso4HOM cpene. [IpeacraBurenu mienouei:
TUAPOKCH]IBI HATPUSI, KATHS U KaJIbIHU.
PactBoputens u pactBopéHHOe BemiecTBo. PacTBophl. PactBopenue. ['uapatel. MaccoBasi 10511 pacTBOPEHHOTO BellecTBa. Pacuérel, cBI3aHHBIE
C UCIOJIb30BAaHUEM MOHSTHUS «MAacCcOBasi J10JIs1 PACTBOPEHHOTO BEILIECTBAY.
JdemoHcTpauuu
. Ornpenenenne cofep>KaHusi KUCIOPO/a B BO3AYXE.
[Tomyyenue kucnopoja pa3ioxKeHUEM NepMaHTaHaTa Kajaus U IEPOKCHAa BOJOpoa.
CobupaHue METOZI0M BEITECHEHHUS BO3TyXa M BOJIBI.
Pacno3znaBanue kucimoposa.
['openne Maruawsi, xeesa, yris, cepsl U pocdopa B KUCIOPOJE.
Konnekuust okcuaos.
[Tomyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/IA.
['openue Bogoposa.
B3aumopeiictBue Bogopoaa ¢ okcuaom meau(1l).
Konnekuust MUHEpalbHBIX KACIOT.
[TpaBuiio paz0aBiaeHUs CepOil KHCIOTHI.
Komnekuus comnen.
Tabnuna pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEH B BOJIE.
Hexotopsie MeTasnibl, HEMETaJUIbl U COCIMHEHHS KOJIMYECTBOM BEIECTBA B 1 MOJIb.
Monens MoasipHOro 00bEMa ra3000pa3HbIX BEIIECTB.
Konnekuus ocHOBaHUM.
JlabopaTropHblie ONBITHI
12. ITomyTHEHME U3BECTKOBOM BOJIbI IPU MPOMYCKAHUU YIIIEKUCIIOTO Tasa.
13. ITomydyenue BOOPO/Ia B3aUMOICMCTBUEM IIMHKA U COJISTHOM KUCJIOTBHI.
14. Pacrio3zHaBaHUE KUCIOT UHAUKATOPAMH.
15. U3MeHeHne OKpacKy MHIUKATOPOB B IIEJTOYHOM Cpelie.
16. O3HakoMJieHHE C TMpenapaTaMu JOMAalllHEW WM IIKOJIBHOM anTeuKd — pacTBOpaMHU IMEPOKCHUJIA BOJOPOJA, COUPTOBOM HACTOMKHM MOAA U
HaIIaTBIPHOTO CIUPTA.
IIpakTHyeckue padoThI
3. Ilomyuenue, cobupanue 1 pacrno3HaBaHUe KUCIOPO/a.
4. lony4enue, coOupanue U pacro3HaBaHUE BOJIOPO/A.
5. IlpuroToBiieHHE paCTBOPOB COJIEM C MX 3aJaHHOU MacCOBOM JOJIEH.
OcCHOBHBIE KJIaCChl HCOPTAHMYECKUX COeTMHEHUI
O06o0menue cBeieHni 00 OKCHaax, X KiaccuuKaiuy, Ha3BaHusIX U cBorcTBax. CriocoObl MOTyYeHHUST OKCHIOB.



OcHoBanusl, ux Kiaccuukalus, Ha3BaHUsS M CBOMCTBa. B3ammonelcTBHE ¢ KUCIOTaMHU, KHCIOTHBIMH OKCHAaMU M cojisiMU. Pasznoxenue
HEpAacTBOPUMBIX OCHOBaHMM. Cr10COOBI MOJTy4€HUsI OCHOBAHUH.

Kucnotsl, ux kiaccudukanus u HazBanus. OOuie XMMHUYECKHe CBOICTBa KUCIOT. B3anmozeiicTBie KUCIOT ¢ MeTaulaMU. DJIeKTPOXUMHUYECKUN
pAl HaNpsHKEHUM METAJIOB. B3anMOJIeCTBHE KUCIOT C OKCHMJAAMH METAJUIOB. B3anMOAENCTBHE KUCIOT C OCHOBAaHUAMHM — PEAKIUs HEUTpATHU3ALUH.
BiaumopeiictBue kucnot ¢ consamu. [lomyuenue 6eCKUCIOPOAHBIX U KUCIOPOICOAEPIKALUX KUCIIOT.

Conu, ux kiaccuukamus U CBOCTBa. B3anmoaeiicTBie coneii ¢ MeTaaMu, 0COOEHHOCTH THX peakiuii. B3aumoeiicTBre coeli ¢ Consmu.

['eneTnueckue psiibpl MeTaia 1 HeMeTasuia. ['eHeTudeckas CBsI3b MEKy KlacCaMu HEOPraHUYECKHUX BELIECTB.

JlabopaTopHble ONBITHI

17. B3aumoielcTBre OKCHAA KAJILIHI C BOIOH.

18. [TomyTHEHHE U3BECTKOBOM BOJIBI.

19. Peakuust HeWTpanu3auu.

20. Ilonyuyenue ruapokcuaa meau(1l) u ero B3aumozeiicTBre ¢ KUCIOTOM.

21. Paznoxenue ruapokcuna meau(Il) npu HarpeBanum.

22. BzauMopeicTBIE KUCIOT C METAJIJIaMHU.

23. B3aumoencTBre KUCIOT C COJISIMH.

24. O3HaKOMJICHHE C KOJIJICKIIMEH COJIeil.

25. Bzaumopeiictue cynbdara meau(Il) c sxenezom.

26. BzaumopeicTBre coJieii ¢ COJISIMHU.

27. 'eneTnueckas CBA3b Ha IPUMEPE COCAMHEHUN MEH.

IIpakTuyeckue padoTsl

6. Perienne skcriepiMeHTaIbHBIX 3a7au.

IMepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3jiemenToB JI. U. MenjesieeBa u cTpoeHue aroma

EctecTBeHHbIE ceMelicTBa XMMHUECKHUX DJIEMEHTOB: IIENIOYHBIE W IIEIOYHO3EMENbHbIE METAJIbl, TalOTeHbl, WHEPTHbBIE (OJaropoJHbIe) Ta3bl.
AmpoTepHOCTb. AM(DOTEPHBIE OKCHUBI U THIIPOKCH IBI. KOMITIEKCHBIE COMH.

Otkpeitue 1. . MenneneeBsim [lepuoandeckoro 3akona u coznanue uM [lepuoanueckoil cucTeMbl XUMHUYECKUX DJIEMEHTOB.

ATOMBI Kak popMa CyIIECTBOBAHUSI XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJICHHS O CTPOCHHHM aTOMOB. JloKa3aTenbCTBa CIIOXKHOCTH CTPOCHHUS
atoMoB. OmbIThl Pesepdopaa. [lnanerapHas Moienb CTpOCHUS aTOMA.

CocrtaB aTOMHBIX siiep: MPOTOHBI, HEUTPOHBI. OTHOCUTENIbHAS aTOMHAs Macca. B3aMMOCBS3b MOHATHHA «IIPOTOHY», «HEUTPOH», «OTHOCHTEIIbHAS
aTOMHAasi Maccay.

Mukpomup. OnekTpoHsl. CTpoeHUE ANEKTPOHHBIX YPOBHEN aTOMOB XHMHUYeCKHX 37eMeHTOB NeNe 1-20. [IoHATHE 0 3aBEpIIEHHOM 3JIEKTPOHHOM
YpOBHE.

N3otonbl. dusnyeckuit cMpicn cuMmBoiuku Ilepuoanueckoit cucremsl. CoBpeMeHHas gopmynupoBka [lepuogumueckoro 3akona. 3menenus
CBOWCTB 2JIEMEHTOB B IIEPUOAAX U IPYIIaX, Kak QYHKIHS CTPOSHHUS JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKka »DSJIEMEHTa-MeTa/ula M DJJEMEHTa-HeEMeTa/lla 10 WX TMOJOXKEeHWI0 B [lepuogumdeckoil cucTeMe XHWMHUYECKHX JJIEMEHTOB
. 1. Menneneena.

JdemMoncTpanuu

. Paznmuunpie hopMbl TaOIHIT TIEPUOANIESCKON CHCTEMBI.



) MoaenupoBanue noctpoenus [lepuoanueckoit cuctemsl J1. 1. Menneneena.
. Mogenu aToMOB XUMHUYECKUX JIEMEHTOB.
. Moaenu aToMOB 3JIEMEHTOB 1—3-TO TIepro10B

JlaGopaTopHbie ONbITHI.

28. Ilonyuenune aMm(pOTEpPHOTrO THIPOKCHIA M HCCIICIOBAHUE €TO CBOHCTB.

Xumuyeckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

HNonnas xumuyeckas cBs3b. MOHBI, 00pa3oBaHHBIE aTOMaMH META/UIOB U HeMeTauioB. Cxembl 0Opa3oBaHHS WOHHON CBSI3U JUIsl OMHApPHBIX
coenuHEeHU. VOHHBIE KpHCTAUTMYECKUE PEImETKH M (U3MYECKHE CBOMCTBA BEIIECTB C 3THM THIOM peméTok. IloHsATHEe 0 (GOpMYIbHON eauHHIIE
BEILIECTBA.

KoBaneHTHas XxuMuueckas CBs3b. DIEKTPOHHBIE U CTPYKTypHBIE (hopmyinbl. KoBaneHTHas HenonspHas cBsizb. CxeMbl 00pa30BaHusl KOBAJICHTHOM
CBSI3U JJI1 OMHAPHBIX COCNMHEHHI. MOJIEKyIsSIpHbIE M aTOMHBIE KPUCTAJUTMUECKUE PEIIETKH, U CBOMCTBA BEIIECTB C STUM TUIIOM PEIIETOK.

DIIeKTPOOTPULIATEILHOCTE. Psii  anekTpooTpunarensHocTd. KoBalleHTHass ToJsipHas XWMH4YecKas CBs3b. Jlumonb. Cxembl 00pa3oBaHUs
KOBAJICHTHOW TOJIAPHOW CBSI3M JIJISi OMHAPHBIX COSAMHECHHUN. MOJIEKYIISIpHBIC U aTOMHBIE KPUCTAJUTMUECKUE PEIIETKH, CBOMCTBA BEIIECTB C ATHM THUIIOM
pELIETOK.

Meramnueckass XMMHUYECKasi CBA3b U METAUTMYECKAsl KpUCTaJTndecKas pemérka. CBOKWCTBA BEIIECTB C 3TUM THUIIOM peméTok. Enunas npupona
XUMHYECKUX CBS3EH.

Crenenb oxucieHus. CpaBHEHUE CTEIICHW OKHWCIICHUS W BaJeHTHOCTH. [IpaBmia pacuéra cTeneHed OKHCIeHHS 10 (OpMyJIaM XUMHYECKHX
COCJIMHECHUH.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakinu. OmnpeneneHue CTeNeHe OKHUCICHUS IS AJIEMEHTOB, OOpa3yIOIIMX BEIIECTBAa Pa3HBIX KJIACCOB.
Peakunu noHHOTO 0OMEHa U OKUCIUTENFHO-BOCCTAHOBUTENIbHBIC peakiini. OKUCIUTENb U BOCCTAHOBHUTENb, OKUCIIEHHE U BoccTaHOBIeHHE. CocTaBieHne
ypaBHEHUN OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIMII METOIOM JIEKTPOHHOTO OasiaHca.

JdemoncTpauuu

. Buneodpparments! u cnaiasl «MloHHas XUMUYECKas CBSI3bY.
Kosutekuuys BemecTs ¢ HOHHOM XMMUYECKOU CBA3BIO.
Mojienv HOHHBIX KPUCTAUTUYECKUX PEIIETOK.
BuneodparmenTs! u cnaiisl «KoBaneHTHas XUMUYECKas CBS3bY.
Komnnekuus BemecTs MOJEKYISIPHOTO U aTOMHOTO CTPOEHHUS.
Mogenu MOJEKYISIPHBIX U ATOMHBIX KPUCTANTIMYECKUX PEIIETOK.
BuneodparmenTsl u cnaiapl «MeTtammndeckas XUMAYECKas CBS3bY.
Konnekuus «MeTaibl v CILIaBbI».
B3aumopeiicTBre IMHKA C cepoil, CONMSTHOM KUCIoTOoM, xstopuaoM Meau(1l).
['openne maruus.

° B3anmoneiicTBre XJIOPHOM U CEPOBOAOPOIHOM BOJIBI.
JlaGopaTopHble ONBITHI
29. M3rortoBiieHnE MOJENHN, UILTIOCTPUPYIOIIEH CBOMCTBA METAJNINYECKON CBSI3U



9 kjacc

IloBTOpEeHue u 00001IEHUE CBeIeHUIT 10 Kypcy 8 kiacca
bunapusie coennuenus. OKCHIBI cosieoOpasyronire 1 HecoeoOpasyromue. [ MapoKcuapl: OCHOBaHUs, aM(pOTepHbIe, KUCI0Thl. CpeHue, KUCIbIE,

OCHOBHBIC COJIH.

OO0oOueHne cBeleHU 0 XMMHYEeCKMX peakuusax. Kiaccudukanus XMMHUYECKHMX peakIMid IO pa3IMYHbIM OCHOBAHHUSAM: COCTaBy MU YUCILY
pearupyromux M 0O0pa3yloLIMXCsl BELIECTB, TEIUIOBOMY 3(QeKTy, HanpaBlICHHUIO, NU3MEHEHHMIO CTEIEHEHl OKUCIIEHHS 3JIEMEHTOB, OOpa3yHOLINX
pearupymolue BelecTsa, ¢pase, UCIoIb30BAHNIO KaTalln3aTopa.

[IonaTHEe O CKOpPOCTH XMMHUYECKOM peakuuu. PakTopsl, BIUAIOIIME HA CKOPOCTh XMMMYECKUX PEaKIMil: IPUpPOAA PEearupyrollux BELIECTB, UX
KOHLIEHTpaLus, TEMIIEpaTypa, IUIoiaab CONPUKOCHOBEHU, HalIu4ne KatanusaTopa. Karamus.

JdemMoHcTpauuu

O3HakoMJIEHUE C KOJUIEKIIUSIMU METaJUIOB U HEMETAJIJIOB.

O3HaKOMJIEHUE C KOJUIEKLIUSIMU OKCUJOB, KUCIIOT U COJIEH.

3aBUCUMOCTh CKOPOCTH XMMUYECKOW PEAKLIMU OT IPHUPOAbl PEAarupyrOIIUX BEIIECTB.

3aBUCUMOCTbh CKOPOCTH XMMUYECKOU PEaKLIMKM OT KOHLUEHTPALMU PEarupyronIuX BEeIeCTB.

3aBUCHUMOCTH CKOPOCTH XUMHUYECKON PEAKIMK OT IUIOMIAAN COMPUKOCHOBEHUS PEarupyrOIIUX BEIIECTB («KUISIIUMA CION»).
3aBUCUMOCTH CKOPOCTH XMUMUUYECKOW PEAKIIMU OT TEMIIEPATYPhI PEarupyIOIIUX BEIIECTB.

JlabopaTropHbie ONBITHI

1. BzaumogeiicTBe aMMHuaKa 1 XJIOpOBOAOPO/A.

2. Peaknuust HEUTpaIM3aluu.

3. HaGmroieHue TemioBoro 3pQexra peakuuyu HeuTpaau3alui.

4. BzaumoselicTBue cepHoil KucnoTsl ¢ okcuaom meau (11).

5. Pa3noxxeHue nepokcuaa BOI0po/ia ¢ MOMOIIBIO KaTanasbl kKapTodens

6. 3aBUCUMOCTbh CKOPOCTH XMMHYECKON peakIMK OT MPUPOAbl PEarupyroIINX BEIIECTB Ha IPUMEPE B3aUMOIEHCTBUS PaCTBOPOB THOCYIb(aTa
HaTpHs U XJIOpUaa 6apusi, THOCYIb(aTa HATPHUs U COJSTHOM KUCIOTBI.

7. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakIMU OT MPUPOAbl METAJIIOB MIPHU UX B3aUMOJAEUCTBUHU C COJISTHOM KHCIIOTOM.

8. 3aBUCHMOCTb CKOPOCTU XMMHUECKOHN pEaKLIMU OT MIPUPO/BI KUCIIOT NPU B3aUMOJAEHCTBUHU UX C KEIE30M.

9. 3aBHCHUMOCTb CKOPOCTH XUMHUYECKOW PEAKIIMK OT TEMIIEPATYPHI.

10. 3aBUCUMOCTD CKOPOCTH XMMHUUYECKOM peaKLMU OT KOHLIEHTPALUH.

11. 3aBHCUMOCTb CKOPOCTH XMMHUYECKOMN pEaKIMK OT IUIOMIAX CONPUKOCHOBEHHUSI pEArupYyIOIINX BEIIECTB.

12. 3aBUCUMOCTD CKOPOCTH XMMHUYECKOM peakliuu OT KaTajau3aTopa.

XumMuyeckune P€aKIUM B pacTBoOpax 3JJE€KTPOJIUTOB

[TonsiTHe 00 DSNEKTPOIUTHYECKON NUCCOIMAIMU. DICKTPOIUTHl M HEIJICKTPOIHUTHL. MeEXaHW3M TUCCOLUAIUU DIIEKTPOIUTOB C Pa3IMYHBIM
xapakTepoM cBsi3u. CTETeHb DJIEKTPOIUTHIECKON nuccormanui. CHIIbHBIE U CJIa0ble SJIEKTPOJIUTHI.

OcCHOBHBIE TOJIOKEHUSI TEOPHH JJIEKTPOIUTUYECKON nucconmanuu. Knaccudukarus noHOB U WX cBoWcTBa. KHCIIOTBI, OCHOBaHUS M COJNH Kak
anekTponuthl. Ux kinaccudukamnus u quccounanusi.



OO01re XMMUYecKHue CBOMCTBA KUCIOT: U3MEHEHUE OKPACKU WHIUKATOPOB, B3aUMOJICICTBIE C METaJIaMi, OKCUIAMU M THJIPOKCH/IaMU METaJJIOB
u coasiMu. MonekynspHble U HMOHHbIE (TIOJHBIE M COKpALIEHHbIE) YPABHEHMSI peakUMi. XUMHUUECKHM CMBICI COKpAlIEHHBIX YpPaBHEHMH. Y cClIOBUA
MIPOTEKAHUS PEAKLMI MEXKY SJEKTPOIIUTAMHU J10 KOHIA. PsAJl aKTHBHOCTH METAJLIOB.

OO0mIre XUMHYECKHE CBOMCTBA IIEIOYEH: B3aMMOJCHCTBHE C KHCJIOTAMH, OKCHIAMH HEMETa/lIoB, coyssMu. OOIIMe XHMHYECKHE CBOMCTBA
HEPACTBOPHUMBIX OCHOBAHHUI: B3aUMOJIEUCTBUE C KUCIOTAMM, PA3JIOKEHUE MPU HArPEBAaHUU.

OO0mre XMMHYECKUE CBOMCTBA CPEAHUX COJICH: B3aMMOICUCTBUE C KUCIOTAMH, IIEJI0UYaMHM, COJISIMU U MeTayuiaMu. B3aumoaencTBre KUCabIX coyei
CO LLIEJIOYaMH.

Iunponus, kak 0OMEHHOE B3aUMOJICHUCTBUE COJIel ¢ BOJOW. ['Maponu3 com CHIIBHOTO OCHOBAaHUS U claboi KUCIOTHL. ['Maposm3 comu ciaboro
OCHOBaHMS U cuiibHOU KuciaoThl. [Ikana pH.

CBoiicTBa KHCJIOT, OCHOBAHHM, OKCHUJIOB M COJI€M B CBETE TEOPUHU DIEKTPOJIUTHUYECKOM TUCCOIMAIMU M OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIX

peaKIuid.
JdemoHcTpauuu.
. HcnibiTanue BEMIECTB U UX PacCTBOPOB Ha JIEKTPOIPOBOTHOCTb.
. 3aBUCUMOCTB AJIEKTPOIPOBOJHOCTU YKCYCHOU KUCIIOTHI OT KOHLIEHTPALIUH.
. JIB>KeHHE OKpAIICHHBIX HOHOB B 3JICKTPUUYECKOM IT0JIE.
. Onpenenenue xapakrepa cpeibl B pacCTBOpax COJICH.

JlaGopaTopHbie ONBITHI.

13.
14.

Jucconnanus caadbIxX 3JIEKTPOJIIUNTOB HA IPUMEPE YKCYCHOU KUCIOTHI.
M3MeHeHne OKpacku HHIUMKATOPOB B KUCIIOTHOM CpeJeE.

15.Peakuius HeHTpaau3auu pacTBOpa MIEIOUN PAa3INYHBIMUA KUCIOTaMHU.

16.
17.

[Tonyuyenune ruapokcuna meau(Il) u ero B3aumosieiicTBue ¢ pa3mMYHBIMU KHUCIOTAMHU.
B3aumoneiicTBue cunbHbIX KUCIOT ¢ okcuiom meau(1l).

18-20. BzaumonaelicTBie KUCIOT C METAIIaMU.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

KauecTBenHas peakuusi Ha KapOOHAT-HOH.

[Tosryuenue cTyaHs KpEMHUEBOM KUCIOTHI.

KauecTtBeHHast peakuys Ha XJIOpUA- WIH CyIb(aT-HOHBI
N3meHeHne okpacku MHIMKATOPOB B IIEJIOUHOM cpefe.
B3anmopeicTBre menoyen ¢ yrieKuciabM ra3oM.
KauecTBeHHas peakuys Ha KATHOH aMMOHMUSL.

[Tomyuenue runpoxcuaa meau(Il) u ero paznoxenue.
B3aumoneiicTBre kapOOHATOB ¢ KUCIOTaMH.

[Toyuenue runpoxcuna xemneza(lll).

B3aumoneiicTBue xene3za ¢ pactBopoM cyibdara mean(Il)

IIpakTHyeckue padoTnl
1. CBolicTBa KHUCIOT, OCHOBaHM, OKCUOB U COJIEH B CBETE TEOPUH JIEKTPOIUTHUECKOHN IUCCOLMALNN U OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX

peakuuii



HemeraJuibl 1 MX COeJUHEHHA

CtpoeHue aToMOB HEMETAJUIOB M UX nojoxxkeHue B Ilepuoaunueckoit cucreme. Psn anexkrpoorpunarensHocTd. Kpucrammmdeckue peléTku
HEMETaJJIOB — IPOCThIX BewlecTB. Aiiorponuss v e€ npuuuHbl. Dusnueckue CBOMCTBa HeMeTayuloB. OOIMe XMMHYECKHE CBOWCTBA HEMETAJIOB:
OKHUCJIUTEIbHBIE U1 BOCCTAHOBUTEIIBHBIE.

["anorensl, cTpoeHne UX aToMOB U MOJIeKyJ. PU3HUECKHE U XUMUYECKHE CBOKWCTBA FAJIOTEHOB. 3AKOHOMEPHOCTH U3MEHEHUS CBOMCTB I'aJIOTEHOB B
3aBUCHMOCTH OT MX IoJio’keHus B [lepuoanueckoit cucreme. Haxoxx/1eHue rajoreHoB B IPUPOJAE U UX MOJIyd€HUE. 3HaUEHUE U IPUMEHEHUE TaJlOr€HOB.

["a1oreHoBOOPO/IBI M COOTBETCTBYIOLIME UM KHCIOTHI: IJIABUKOBAsI, COJIsIHAs, OPOMOBOAOPOAHAS, HOJ0BOAOpOAHAs. ['anorenuapl. KauecTBeHHble
peaKIy Ha rajJloreHu1-MoHbL. [I[ppuMeHenne coelMHeHNI TaJOreHOB U X OMOJIOrHuYecKast poib.

OOmas xapakrepuctuka 3iaeMeHToB VIA-rpynmel. Cepa B npupone u e€ nosyuyeHue. AJIOTpPONHbIE MOAM(UKALMU cepbl M HUX CBOMCTBA.
XUMHYECKUE CBOMCTBA CEPBI U €€ NTPUMEHEHUE.

CepoBo1OpOJI: CTpOEHUE MOJIEKYJIbl, (PU3NUECKHE U XUMUYECKHUE CBOMCTBA, MolydyeHue u 3HaueHue. CepoBogopoaHas kuciaora. Cynbhuisl 1 ux
3Ha4yeHue. JIIoMUHO(pOpHI.

Oxcup cepri(IV), cepHucras kucnota, cynb(urel. KauecTBeHHast peakiys Ha CyJlb(UT-HOH.

Oxkcup cepri(VI), cepras kuciora, cynbharel. Kpucrammoruaparel. KauecTBeHHas peakiius Ha Cyiib(aT-HOH.

CepHast KUCIIOTa — CUJIbHBIN 37eKTposiuT. CBoMcTBa pa30aBICHHON CEpHONM KUCIOTHI, KAaK TUIIWYHON KUCIIOTHI: B3aMMOJEHCTBHE C MeTalllaMH,
OCHOBHBIMH U aM(OTEPHBIMU OKCHUJIAMH, OCHOBAHUSAMH B aM(pOTEPHBIMH THIPOKCHAaMH, colisiMu. KauecTBeHHas peakius Ha Cynb(ar-noH.

OO01ast XapakTepUCTHKa 3J1eMEHTOB VA-Tpynibl. A30T, CTPO€HUE aToMa U MOJIeKyJibl. PU3UUecKre M XUMHUUECKUE CBOMCTBA U IPUMEHEHHUE a30Ta.
A30T B ipupoJie ¥ ero GMoJIoru4ecKast pob.

AMMMaK, CTpOCHHE MOJIEKYNbl W (U3UYECKUue CBOMCTBA. AMMHAuHas BOJA, HAIIATBIPHBIM CHOHMPT, TMIpaT aMMuaka. J{OHOpHO-aKIENTOPHBIN
MexaHM3M oOpa3oBaHMsI KaTMOHa aMMOHHUA. BoccTaHoButenbHble cBOiicTBa amMmuaka. Coilu aMMOHMS U UX NpuMeHeHue. KauecTBeHHas peakuusi Ha
KAaTHOH aMMOHHUSI.

Oxkcupl a30Ta: HECOIE00pa3yIolue U KUCIOTHbIE. A30THCTasl KUCIOTAa U HUTPUTHL. A30THAsI KMCIIOTa, €€ MoTy4eHue u cBoiictBa. Hutpatsl.

®ocdop, crpoeHue aroma u amnorponus. Docunel. Pochun. Oxcun docpopa(V) u opropochopnas kucinora. Pocpatel. PochopHbie
ynoOpenusi. UTHCEKTHITUBIL.

OOmast xapakrtepucTuka 37eMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHUS aTOMOB, MPOCTBIX BELIECTB U COEIUHEHMH B 3aBUCHUMOCTH OT
MoJIOXKEeHUs deMeHToB B [lepuoandeckoil cucteme. Yriepona. AUIOTPONHbIE MOIUMUKAIIMU: anMa3s, rpaduT. AMOpQHBIN YIJIepoa U €ro copra: caxa,
aKTUBUPOBAHHBINA yrojib. AfcopOius. XuMHUecKue cBoicTBa yriepoaa. Kokcoxumuyeckoe mMpou3BOACTBO U €ro npoaykuus. KapOuabl.

Oxkcua yraepona(ll): ctpoenne Momnekysbl, mojydeHne u ero cBoiictBa. Oxcun yriepona(IV): ctpoenue MOJEKyIbl, MOJyYeHUE W €TO CBOWMCTBA.
VYronpHas kucnora. Coiau yroabHOU KUCIOTHI: KapOOHATHI M IUIpoKapOoHaThl. TexHuueckas U MUIeBas coja.

Heopranunueckue n oprannyeckre BelecTBa. Y TIeBOA0POIbl. XMMHUUECKOE CTPOCHHE OpPraHUYECKUX BEIECTB, KaK MOPSAJOK COSMHEHHS aTOMOB B
MOJIEKYJIE 10 BaJICHTHOCTH.

Mertan, 5TaH, Kak TMpeaeibHbIE YIJIEBOAOPOJbl. OTHIIEH U alleTWIeH, Kak HenpeeibHble (HEeHAChIEHHbIE) yriaeBoaopoasl. ['opeHue
yrieBo10po10B. KauecTBEHHbIE peaKlIMM HA HENPEAEIbHbIE COEINHEHUS.

OTUJIOBBIM CIUPT, €ro MOJy4YyeHHe, NMpUMEHEeHUe U (Qu3nosornyeckoe aencteue. TpéxaToMHbIM cnupT ruuepuH. KauecTBeHHas peakuusi Ha
MHOT'0aTOMHBIE CIIUPTHI. Y KCYCHAsl — IPEACTABUTENb KJIacca KapOOHOBBIX KUCIIOT.

Kpemuuii, crpoenue ero aroma u cpoiicta. Kpemuuii B npupoae. Cununuast 1 cunad. Oxeup kpemuusa(IV). Kpemnaueast kuciiora u €€ comiu.



[TpousBoacTBO crekia u 1emMenTta. [IpoayKius CHIMKaTHOW MPOMBIIUIEHHOCTH: ONTHYECKOE BOJIOKHO, KepaMuka, (apdop, dasuc. Ontuueckoe
BOJIOKHO.

Hewmeranmnsl B npupone. OpakimoHHas MeperoHka >KUIKOro BO3/AyXa Kak croco0 MojydeHHsl KHcIopoja, a3oTa, aprona. [lomyuenue docdopa,
KpEMHUS, XJI0pa, Ho/a. DIEKTPOIU3 PacTBOPOB.

[ToryueHue cepHOUM KHUCIIOTBI: CBIPHE, XMMHU3M, TEXHOJOTMYECKas CXEeMa, METOJl KHUIIALIErOo CJIOsl, MPUHIMIBI TeII000MEeHa, MPOTUBOTOKA U
uupkyasanuu. Oneym. IIpons3BoacTBo aMMHaka: CbIpbE, XMMHU3M, TEXHOJOTMYECKas CXeMa.

JdemoHcTpauuu

. Komnekuus HeMeTaios.

Mopnenu KpUCTaJUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOp U MPUHIMIIBI €70 PAOOTHI.
['openune HeMEeTaIOB — MPOCTHIX BEIIECTB: cepbl, (hocdopa, APeBECHOTO YTIIs.
OO0pa31bl raJoreHoB - IPOCTHIX BEIIECTB.
B3auMozeiicTBrE TaIOT€HOB ¢ METAJLIaMHU.
BriTecHeHnue xyiopa OpoMOM WM UOJA U3 PACTBOPOB UX COJEH
Konnekuust npupoIHbIX COEAMHEHUH XJIOpAa.
B3aumogeiicTBue cepsl ¢ MeTauIaMH.
['openue cepsl B KUCIOPOJIE
Konnekuus cynbGuaHbix pya.
KauecTtBeHHast peakuus Ha CylIbQUA-HOH
OO6eciBeunBaHNE OKPALIEHHBIX TKAHEH U [IBETOB CEPHUCTHIM T'a30M.
B3anmopeiicTBre KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTBI C MEJBIO.
OOyrnuBaHre OPraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHON CEPHOM KHCIOTOM.
Huarpamma «CocTtaB BO3ayxan.
Buneodparments! u cnaias! «IItnusu 6azapei».
[Tonydyenue, cobupanue u pacro3HaBaHUE aMMHAKA.
Paznoxxenune 6uxpomara aMMOHHMSL.
BzanmopeincTBue KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEBIO.
I'openue y€pHoro nopoxa.
Pa3noxxeHne HuTpara Kajaus U TOPEHUE IPEBECHOIO YrojibKa B HEM
OO0pa31pl TPUPOAHBIX coeAMHEHuH pocdopa.
['openue docdopa Ha BO3ayXe U B KUCIOPO/IE.
[Tomyuenue 6enoro ¢pochopa u UCTIBITAHUE €TO CBOMCTB
Komneknus «O6pasiibl NpUPOTHBIX COSTUHEHUN YTIAEPOIa»
[Toptpet H. 1. 3enunckoro. [lornomenne akTHBUPOBaHHBIM YTJIEM PACTBOPEHHBIX BEILIECTB MU Ta30B.
YcTpolicTBO MPOTUBOTA3a.



o Monenu MoeKyn METaHa, 3TaHa, STUJICHA U alleTUIICHA.
o B3aumoneiicTBue sTHiIeHa ¢ OpOMHON BOJIOM U pacTBOPOM IepMaHraHaTa Kajius.
o OO01e XMMUYECKHe CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHON KUCIIOTHI.
KauecTBeHHas peakiys Ha MHOTOAaTOMHBIE CITUPTHI.
Komnexnust «O0pa3ubl IPUPOIHBIX COSTUMHEHUN KPEMHUS.
Komnekuus crekiia, KEpaMUKH, LIEMEHTA U U3/1€TUHN U3 HUX.
Kosymeknusa npoaykuuy CUIMKATHOM MPOMBILIIJIEHHOCTH.
Buneodparmentst u cnaiiap! «I Ipon3BOJICTBO CTEKIIA M LIEMEHTAY.
Komneknusa «[IpupoaHpie COEIMHEHNUS] HEMETAIIIIOB.
Buneodparments! u cnaiabl «PpakMOHHAs [IEPETOHKA KUJKOTO BO3AYXa»
Buneogparments! u cnaiiasl «llogydeHue BoJopoja, KUCIOPOAa U FaJIOr€HOB AIEKTPOIUTUYECKUM CIIOCOOOM.
Monenu anmnaparoB AJis IPOU3BOJCTBA CEPHOM KMCIIOTBHI.
Mozenb Kunsuiero cios.
Mozenb KOJIOHHBI CHHTE3a aMMHUAKa.
Buneodparmentsl u cnaiinbl « Ipou3BoACTBO CEpHON KUCIOTBI».
Buneodparments! u cnaiinel «IIpou3BoacTBO aMMuaKa.

. Konnekuust «CpIpb€ A1 MOTy4EHUsI CEPHOM KUCIOTBI».
JlaGopaTopHbie ONbITHI
31. Pacno3HaBaHue rajJloreHu-MOHOB.
32. KauecTBeHHbIE peakliy Ha CyJIb(aT-nOHBI.
33. KauecTBeHHas peakiys Ha KATHOH aMMOHHUSI.
34. XuMHueckre CBOMCTBA a30THOM KMCIIOTHI, KaK AJIEKTPOJINTA.
35. KayectBeHHbIe peakiiuy Ha ¢pochaT-1oH.
36. Ilony4yeHnue u cBOMCTBA YyrONbHON KUCIOTHI.
37. KauecTBeHHast peakiysi Ha KapOOHAT-HOH.
38. [IponyckaHue yriieKMCIOro ra3a 4epes3 pacTBOp CUIMKaTa HATPHUS.
IIpakTH4eckue padoThI
2. VI3yueHne CBONCTB COJISTHOM KHCIIOTHI.
3. 3ydeHune CBOMCTB CEpHON KUCIIOTHI.
4. ITomydyeHne aMMHaKa M U3y4eHHUE €r0 CBOMCTB.
5. Ilomyuenue yriieKuciaoro raza U U3y4eHue ero CBONCTB.

MeTajljibl H UX COEeAMHEHUS
IlonoxeHue MeTalJIOB B Hepﬂonnqecxoﬁ CUCTEMEC XHUMHUYCCKHX OJJICMCHTOB I[ n. MGHJICJ'ICCBB., CTPOCHUC HUX AaTOMOB U KpPUCTAJIIOB.
Merannudeckas CBSI3b U MeETalUIMUecKas KpucTaJlsJIndeCKas pCIHéTKa. duszndeckrue CBOMCTBA METAIIOB: QJICKTPO- U TCIUIOIIPOBOAHOCTD, OTpaKarolias
CHOCOGHOCTL, IUTACTUYHOCTD. CILIaBBI ‘IéprIe " IBETHBIC.



Mertannbl Kak BOCCTAHOBHUTENU. DJIEKTPOXUMHUUYECKUN Psijl HanpsbDKeHUW. B3auMonelcTBue MeTaioB ¢ HEMETaulaMH, OKCHIaMHU, KHUCIOTaMH,
COJISIMU. AJIFOMMHOTEPMHUS.

CtpoeHune aTOMOB M TIPOCTHIX BEIIECTB IIETOYHBIX METAIUIOB. 3aBUCUMOCTh (PU3NUYECKUX U XUMHUYECKUX CBOMCTB IIEIOYHBIX METAJIJIOB OT 3apsiI0B
snep ux atoMoB. OKCHIBI U TUIPOKCHUIBI MICIIOYHBIX METAJUIOB, UX IOJyYEHUE, CBOMCTBA, MpUMEeHEHUE. BakHeillre conu MEeI0YHbIX METaIOB, UX
3HAYEHUE B )KMBOM M HEKUBOUM MPUPOJIC U B )KM3HU YEIIOBEKA.

CTpoeHre aTOMOB U MPOCTHIX BEIIECTB MIEIOYHO3EMEIbHBIX METAJLIOB. 3aBUCUMOCTh (DH3UYECKUX W XMMHYECKUX CBOWCTB IIEIOYHO3EMEITbHBIX
METAJJIOB OT 3aps/IoB siiep UX aToMOB. OKCHABI U THAPOKCHUIBI IICJIOYHO3EMEIBHBIX METAJIOB, UX MOJY4YEHUE, CBOMCTBA M MpUMEHeHue. Baxueimue
COJIH IIET0YHO-3eMETbHBIX METAJIOB, X 3HAUCHUE B MPUPOJIE U KU3HU denoBeka. KapOoHATHI U THAPOKApOOHATHI KATBIIHS.

JKéctkocTh BOIBI: BpeMeHHass U TocTossHHas. CrocoObl yCTpaHEeHUs BpEeMEHHOW KECTKOCTH. CrmocoObl yCTpaHEHHUs IMOCTOSHHOM KECTKOCTH.
HonuTs!.

CoenuHeHUs aTlOMHHUS B IpHpojae. XHUMHUYECKHE CBOHCTBAa amtoMUHHSA. OCOOCHHOCTH OKCHAA M THAPOKCHIA ATIOMHHHS KaK aM(pOTEpPHBIX
coequHeHn. Baxkneiye conu antoMUHUS (XJIOpU, cyibdar).

OcoOenHocTH cTpoeHHs atoma skenes3a. XKenezo B mpupoje. Baxkueiimue pyasl xene3a. Oxkeunsl u runpokcussl sxenesa(ll) u sxenesa(Ill). Conu
xene3a(ll) u xxeneza(Ill). O6HapyxeHNEe HOHOB KATHOHOB JK€Jl€3a B pacTBOpPE. 3HAUEHHUE COEIMHEHUH JKeTe3a.

Koppo3us xumuueckast v 3JeKTpOXUMHUYECKasl. 3allliTa METAIVIOB OT KOPPO3HH.

Merannsl B ipupojie: B cBOOOHOM BHJI€ U B BUJEe coeauHeHui. [lonsatue o metamypruu. YépHas u uetHas metamnyprus. [Tupomerannyprus,
THIPOMETAJLTYPrus, dJeKTpoMeTaiyprus. JlomenHslii mpouecc. [lepepaboTka uyryHa B cTajib. DJIEKTPOIU3 PACILIaBOB.

JdemoHcTpanuu

° B3anmoneicTsrue HaTpUs, TUTUS U KaJbLKS C BOLOM.
['openue HaTpusi, MarHus u ’kejae3a B KUCIOPO/IE.
Bcnpiiika TepMUTHOM CMECH.
B3anmoneicTBre cmecu MOPOLIKOB CEPhI U Keme3a, [IMHKA U CEPBL.
BzaumoneiicTBre allFOMUHHMS ¢ KUCIIOTaMU, IIEI0YaMHi U BOJOM.
B3anmoneicTaue xene3a u MEIH C XJIIOPOM.
B3aumoneiicTBrue Menu ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOM U a30THOM KUCTOTON (pa30aBiIeHHON U KOHIICHTPUPOBAHHOM).
Okpacka miaMeHu COeTMHEHUSIMHU IIEJIOYHbIX METAJIIOB.
Okpacka miaMeHu COeTMHEHUSAMHU MIEITOYHO3EMETbHBIX METAJIIOB .
l"amenne n3BecTH BOJOM.
[Tonydenue KECTKOM BOABI B3AMMOICHCTBUEM YTIEKUCIIOTO C U3BECTKOBOM BOJIOM.
YcTpaHeHre BpeMEHHOH KECTKOCTH KUTISTYSHUEM U 100aBKOU COJBI.
YcTpaHeHne NOCTOSHHOM JKECTKOCTH 100aBKOM COJIBI.
VOHWUTHI ¥ IPUHITAI UX JEHCTBUS (BUACODPArMEHT).
Konnekuus npupoHbIX COEAMHEHUN aTIOMUHUSA.
BuneodpparmenTs! u cnaiiapl «OKCUI aTIOMUHUS U €70 MOAH(PUKAITAN.
[Toryuenue aMmpoTepHOro THAPOKCUIA ATFIOMUHUS U UCCIICTOBAHUE €TO CBOWCTB.
Konneknus «XuMHYSCKHE UCTOYHUKH TOKAY.



o Pe3ynbTarhl IIMTENHHOTO 3KCIEPUMEHTA 110 U3YUYEHHUIO0 KOPPO3UHU CTAJIbHBIX W31 B 3aBUCUMOCTHU OT YCJIOBHII MPOLIECCOB.

) Boccranosnenue meau u3 okcuaa meau(Il) Bogopomaom.

° BuneodparmenTst u cnaiiasl «[Ipor3BOACTBO UyTryHa U CTaIH.
° BuneodparmenTs! u cnaiasl «3nenus u3 4yryHa u CTaim.

. Buneodparmentst u cnaiiap! «I[Ipon3BOICTBO aIIOMUHUS.

JlabopaTopHbIe ONBITHI

39. BzaumoseiicTBue xernesa ¢ pactBopoMm cynbgara meau(Il).

40. [TonyyeHnue U3BECTKOBOM BOJBI U OMBITHI C HEM.

41. Tlonyuenue ruapokcuaos xenesa(ll) u (111).

42 KauecTBEeHHbIE pEAKIIMKU Ha KATHOHBI JKeJle3a.

IIpakTnyeckne padoThl

6. Ilomyuenue sxecTKOM BOJIbI U CLIOCOOBI €€ YCTpaHEHUSI.

7. Perienue skcriepuMeHTaIbHBIX 33/1a4 M0 TeMe «MeTamiby.

XuMus M OKpyKamoLas cpeaa

Crpoenue 3emiu: s1po, MaHTUs, 3eMHasl KOpa, UX XUMHUYecKuil coctaB. Jlutocdepa n e€ xummuyeckuit cocras. Munepansl. Pyasl. Ocanounsie
nopojsl. [lone3nble nckomaempie. XUMUYECKHNA COCTaB TUAPOchepbl. XMMUYECKUH COCTaB aTMOC(EPHI.

HcTOYHUKH XMMHYECKOTO 3arpsi3HEHHUS OKpykawiied cpenbl. [7106anpHbIe SKOJIOTHYECKHE MPOOJIeMbl YeJIOBEUeCTBA: MAPHUKOBBIA A (heKT,

KHCJIOTHBIC OO0XKW, O30HOBLBIC IOBLIPHBI. MemnyHaponHoe COTPYAHHUYECTBO B obnacTu OXpaHbI OKPY)KaIOIIIGfI Cp€abl OT XMMHYECKOTO 3arpsA3HCHHA.
«3enénas XuMus».

JdemoHcTpauuu
o Buneodparments! u cnaiinpl «CtpoeHne 3eMin U €€ XMMUYECKHI COCTaB.
o Konnekuust MUHEpaIOB ¥ TOPHBIX TIOPOI.
o Komnekuust «Pynpl MeTamiosy.
o BuneodparmenTs! u cnaiiipl «I 106agbHbIE SKOIOTHYECKHE TPOOIEMbI UETOBEUECTBAY.

JlabopaTopHBbIe ONBITHI
43. U3yueHune rpaHura.
O0o0menne 3HaHUH 110 XMMHH 32 Kypc OCHOBHOM mIK0JbI. [ToaroroBka k OCHOBHOMY rocy1apcTBEHHOMY 3K3aMeHYy
CtpoeHue aToMa B COOTBETCTBUU C MOJOXKEHUEM XHUMHUECKOro 3nemeHnTa B Ilepuonnyeckoii cucreme. CTpoeHUE BEUIECTBA: XUMHUYECKasl CBA3b U
KpUCTAJNINYECKHUE PEHETKH. 3aBUCHMOCTh CBOMCTB OOpa30BaHHBIX 3JE€MEHTaMM IPOCTBIX BELIECTB (METAIOB, HEMETAJUIOB, OJAaropoJHBIX Ta3oB) OT
IIOJIOKCHUS JJIEMCHTOB B Hepnonnqecxoﬁ cucteMme. Tunosorus HCOPraHNMYCCKUX BCUICCTB, ACJICHUC X Ha KJIACChl U I'PYIIIBI. HpeI[CTaBI/ITeJ'II/I.
[Ipu3Hakyu M ycioBUS NPOTEKAHUS XUMHUYECKHMX peakiuil. THUIIONOrns XUMHYECKMX PEAKIUi MO Pa3jIMYHBIM OCHOBaHMSM. Peakiuu HMOHHOTrO
oOMeHa. OKUCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEaKIINH.
XUMHUECKUE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIE XUMHUUECKUE CBOICTBA COIE00pa3yIOIUX OKCHIOB, THIPOKCHAOB (OCHOBAaHUH, KHCIOT
1 aM(OTEepHBIX THAPOKCUIOB), COJICH.



YMK «Xumus. 8 knacc»
1. T'abpuensu O. C. Xumus. 8 kinace : yued. ans obuieoopazosar. opranm3anuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CragkoB. — M.:

[Ipocsemenue, 2019
2. I'abpuensu O. C. Xumust. MeToaudeckoe mocodue uist 8 kmaccea : yued. mocodue aist odeoopaszosar. opranusanmii / O. C. T'abpuensa, U. B.

AxcénoBa, 1. I'. OctpoymoB. — M.: IIpocBemenue, 2019
3. I'a6puensu O. C. Xumus. COOpHUK 3a/1a4 U yIIpaXHeHH. § Kitace : yued. mocodue mist oomeodpazosat. opranuzaiuii / O. C. ['abpuensn, 1. B.

Tpury6uak. — M.: IIpocBemenue, 2019

YMK «Xumusa. 9 knacc»
1. I'abpuensu O. C. Xumus. 9 knacc : yue6. ans obuieoopaszosar. opranuzanuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CrnagkoB. — M.:

[Ipocseuienue, 2019
2. I'abpuensan O. C. Xumus. Metonudeckoe mocodue st 9 kiacea : yued. nocodue ams obmeodpaszosar. opranuzanuii / O. C. I'abpuensn, 1. B.

Axcénona, U. I'. OctpoymoB. — M.: IIpocsemenne, 2019
3. I'a6puensu O. C. Xumusa. COOpHUK 3a/1a4 U yrpaxxHeHHH. 9 kiace : yued. mocobue st oomeoOpazonat. opranuzanuii / O. C. ['abpuensn, 1. B.

Tpury6uak. — M.: Ilpocsemenue, 2019



I'paghuk nposedenus konmpoavno-uzmepumenvuvix padbor B 8 Ki1acce

Ne Tema KOHTPOJILHOIT PadoOTHI Bpems npoBenenus (cemectp)
1 | KonTponbHas pabota 1 «HadanbHble MOHSATHS U 3aKOHBI XUMUID)
2 | Konrponabnas padora Ne2 no teme «BakHeiime npeacTaBUTEIN HEOPraHUIECKHUX BEIIECTB.
KonnyecTBEeHHbIE OTHONIEHUS] B XUMUN»
3 | KonrponpHas padora Ne3 mo teme «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTUHEHUI
4 | KonrposbHas padora Ned mo temam «llepuognueckuii 3axkoH u [leproauueckas cucrtema
xuMuueckux snemeHToB .M. MenzaeneeBa u crpoenue atoma» U «CTpoeHHE BEIIECTBA.
OKHCIUTENIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUI
I'paguk nposedenus konmponoHo-uzmepumebHuIX padoT B 9 Kiacce
Ne Tema KOHTPOJILHOIT PaGoOTHI Bpemsi mnpoBeaeHus (cemecTp)
1 | KontponbHas padota Nel mo teme «XUMHUUECKHE PEAKIIUU B PACTBOPAX AIICKTPOIUTOBY
2 | KonTpoapHas padora Ne2 mo Teme «HemeTamsl U X COSTMHEHUS
3 | Konrponsnas padora Ne3 mo teme «MeTais»
4 | KontposbHas pabota No4 «toroBasi o Kypcy OCHOBHOM IITKOJIBD»
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