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HOACHUTEJIBHAS 3AIIMCKA

CocraButenn: Hukonaesa Enena BacunbeBHa , ydnTenb XHWMHMHM BBICHIEH
KBIU(PUKALIMOHHOM KaTEropuu

CocrTaBiieHa HA OCHOBE:

1. INpumepHroiipaboueii MPOrpaMMbl OCHOBHOTO 00IIero 00pasoBaHus. XuMus 6a30BbIi
YpOBEHb, I8—9KmaccoB oOpazoBaTenbHbIXOpranu3auil. Onodpena pemeHreM (enepaabHoroyue0Ho-
METOIMYECKOr0 00beIMHEHHS 10 001IeMy 00pa3oBanHo,mpoTok03/210127.09.20211.Mocksa 2021.

2. Xumus. [Ipumepnsbie paboune nmporpammsl. [Ipenmernas nunus yueouukon O. C. ['aOpuensiHa,
N. T. Octpoymosa, C. A. CnaaxoBa. 8—9 kiacchl : yueb.nmocodue ais o0rieoopa3oBar.
opranmu3zarmii / O. C. I'abpuensn, C. A. CnaakoB. — 3-e m3a. — M. : [Ipocsemenne, 2021. — 80
c.

3. Paboueit nporpammsl Boctiutanust MKOVY « I upssanckas COLI»

Yueonuk 8 kaacce: I'abpuensu O.C. Xumus 8 kiacc: yuel.11s1 001eo0pa3oBaTebHBIX

opranuzamuit/O.C. I'abpuensu. .I'. Octpoymos, C.A.Cnaakos. — M.: [Ipocsemenne, 2021r.

Yueonuk 9 kaacc: I'abpuensu O.C. Xumus 9 kmacc: yuel.a71s 001meo0pa3zoBaTeIbHBIX
oprauuzaruit/O.C. I'abpuensu. .I'. Octpoymos, C.A.Cnaakos. — M.: [Ipocsemenne, 2021r.

KosmuecTBO 4acos:
8 ximacc: 3 yac B Henmenmo (102 gac. - u3 HEX 39aca pe3eps)
9 kiacc: 2 yac B Hezenro (68 yac. -u3 HUX 4 yaca pe3eps)

[IporpaMma mo XumMuu na€T MpEACTaBIEHUWE O LENsIX, oOmeld cTpareruu oOydeHus,
BOCIIUTAHUS U Pa3BUTHS OOYYAIOIIMXCS CpEeACTBAMH Y4yeOHOro IpeaMeTa, yCTaHaBIMBAET
o0s3aTenpHOE MPEIMETHOE CoJepKaHue, MpelyCMaTpUBaeT paclpeesieHHe ero mo kKjiaccam U
CTPYKTYpUPOBAHHUE 10 pa3fiesiaM U TeMaM MPOrpaMMBbl [0 XUMHH, OIPEIENISIeT KOJINYECTBEHHbBIE
U KAueCTBEHHBIC XapaKTEPUCTUKU COJEPKAHUSA, PEKOMEHAYEeMYI0 IMOCIIe0OBATEIbHOCTh
U3YYEHUS XUMUHU C Y4ETOM MEKIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, JIOTUKH Yy4eOHOTO
rpolecca, BO3PACTHBIX 0COOCHHOCTEH 00yuaroluxcs, onpeaenseT BO3MOXKHOCTH MpeaMeTa s
peannzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 0011ero 00pa3oBaHusl, a Takke TpeOOBaHUI K pe3yibTaTaM 00ydeHHs] XUMUU
HAa YpOBHE Ileliell M3y4YeHHs] TMpeaMeTa W OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOM
JEeSITENIbHOCTH 00YJaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHUSL.

3HaHHUE XUMUH CIIY>KUT OCHOBOH U1 POPMHUPOBAHKS MUPOBO33pEHUS 00YUAIOIETrocs, €ro
MIPEJICTaBJICHUI 0 MaTepUaIbHOM €MHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHUEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPAIICHUSIX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B MPUPOJIE, O MYTAX
pemieHus THOOANBHBIX TPOOIIEM YCTOWYMBOTO pa3BUTHS UEJIOBEUECTBA — CHIPbEBOM,
SHEPreTHYECKOH, MUIIEBOI U SKOJIOTUYECKOI O6e30macHOCTH, MpoOIeM 3ApaBOOXpaHEHUSI.

N3yyenue xumuu:

CIOCOOCTBYET pealu3aliil  BO3MOXHOCTEH Jisi camopa3BUTUs U (OPMHUPOBAHUS
KYJIBTYpPBI IMYHOCTH, €€ 001Iel 1 GyHKINOHATBLHONU IPaMOTHOCTH;

BHOCHUT BKJIaJl B (OPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 00ydaronuxcs,
HAaBBHIKOB HMX  CAMOCTOSITENIbHOM  y4eOHOW  NeATENbHOCTH, OKCIIEPUMEHTAIBHBIX U
HCCIIEIOBATENIbCKUX YMEHHUH, HEOOXOJMMBIX KaK B TIOBCEIHEBHOW JKU3HHM, TaK U B
npodeccuoHaNBHOM e TENbHOCTH;



3HAKOMHT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3TJIs1a HA €IUHCTBO MPUPOIBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM 3TArloM B ()OPMUPOBAHUN
€CTECTBCHHO--HAYYHOU TPAMOTHOCTH O0YUYaIOITUXCS;

CrocoOCTBYeT (OPMUPOBAHHUIO IICHHOCTHOTO OTHOIIECHUS K €CTeCTBEHHO--HAYYHBIM
3HaHUSIM, K TIPUPOJE, K YEIOBEKY, BHOCHT CBOM BKJIaJ B SKOJOTUYECKOE OOpa3oBaHUE
00yJaronuxcs.

JlaHHbIC HAINpaBJICHUS B OOYUYECHUU XMMHH OOECIEUYMBAIOTCS CHEIU(PUKON COJNEp:KaHuUs
y4e0HOTO TMpeaMeTa, KOTOPBIA SBISICTCS TICNArOTHYEeCKH  aIallTHPOBAHHBIM  OTPAKECHUEM
0a30BOI HAYKH XUMHUU Ha ONPEICIIEHHOM 3Tare e pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsS OPHEHTUPOBAH HAa OCBOCHHUC
00YyJarOIIMMHUCS CUCTEMbI TIEPBOHAYAIBHBIX MOHATUNA XUMUHU, OCHOB HEOPraHUUECKOW XUMUHU U
HEKOTOPBIX OT/IETBHBIX 3HAUUMBIX TTOHSITUN OPraHNYeCKON XUMHH.

CtpykTypa coJepKaHHsl MPOTpaMMbl M0 XUMHUHM C(POpMUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ miydenuro. CojaeprkaHue CKIQJbIBACTCS W3 CHUCTEMBI MOHATHH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE W CHUCTEMBI TOHATHUH O XUMHYecKoil peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpTraHWU30BaHbI 10 TMPUHIIMITY TOCJIEI0BATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE
TEOPETUUYCCKUX MPECTABICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YUEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H,

— MIPE/ICTABJICHHUI 00 DJIEKTPOTUTHYECKON TUCCOIMAIIMN BEIIECTB B paCTBOpaXx.

Teopernueckne 3HAHUS pacCMATPUBAIOTCA HAa OCHOBE SMIIMPUYECKU TOJIYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEIOBATEIBLHO OT OJHOTO YPOBHS K JApyromy,
BBITIOJIHAA (DYHKIMHM OOBSICHEHHS] M MPOTHO3HPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U TIOJTYyYeHHS U3y4aeMbIX BEIIECTB.

OcBoeHne MporpaMMbl MO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XMMHUYECKON COCTaBISIONIEH HAydHOW KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOW MPUPOJIBI,
LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U METOJaM MO3HaHUA B Hayke. M3yduenne xumuu
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW U3 paHee M3YyYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buomnorus. 5—7 kiacce» U «D@usmuka. 7 Kiacey.

[Ipu u3yyeHrr XUMUHU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XMMUYECKON HAYKH KaK
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JEeSITENbHOCTH YeJIOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyIbTypbl. 3aJiadya yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHUYECKHX 3HAaHHM — Ba)KHEHIIMX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHYECKUX
MOJIOKEHU, JOCTYMHBIX O000OIIEHUH MHPOBO33PEHYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIIEHUN K HAyYHBIM METOJaM MO3HAHUS MTPU N3YYCHUHU BEUIECTB M XUMUYECKHX PEAKIIHii, B
dbopMHUpOBaHMM ¥ PA3BUTUU I[IO3HABATENbHBIX YMEHUH M UX NPUMEHEHHH B Yy4eOHO-
MO3HABATEIHHON U y4eOHO-UCCIIEeIOBATENbCKON AeSITeTbHOCTH, OCBOCHHUU MPaBUJI 0€30TaCHOTO
oOpallleHus ¢ BeleCTBaMU B TIOBCETHEBHOM JKU3HHU.

[Ipn W3ydyeHHHM XMMUU HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)XKHOE 3HAUYCHHE
MPHOOpENH TaKKe LeNH, KakK:

—(hopMHUpPOBaHHE HHTEIEKTYaJIbHO PAa3BUTONW JTUYHOCTH, TOTOBOM K CcaMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTETbHOMY TPUHATUIO pEIICHUH, CIOCOOHOW amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;



— HampaBJICHHOCTh OOYyYeHHMs Ha CHUCTEMaTHYecKoe NpuoOliieHue oOydarommxcs K
CaMOCTOSITCJIBHOM ~ ITO3HABATECJIBHOM  JESATEIBHOCTH,  HAaydHBIM  METOJaM  IO3HaHUs,
(hOpMHPYIOITUM MOTHBAIIMIO M PAa3BUTHE CIIOCOOHOCTEH K XHUMUH;

— olecrieueHue YCIOBH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYarOIIMMUCS OIbITa
pa3HoOOpa3HOW NESTETHbHOCTH, TO3HAHUS W CAaMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETEHIIUH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE ISl Pa3IMUHBIX BUAOB JESITEIBHOCTH;

— ¢opmupoBanue o0mEeH PyHKINOHATHHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLIEHHWBAThH SIBIICHUS OKPYXKAIOIIEro MUpPa, UCIOJb3Ys 3HAHUSA U
OTBIT, TOJYYCHHBIC TMPU HU3YYCHUU XUMHUHU, MNPUMEHATh WX TMPU pPEHICHUH MpodiieM B
ITIOBCETHEBHOMW KU3HU U TPYLOBOU ACITEIBHOCTH;

— (GopmupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIIEHUHN, TOHUMaHUS LIEHHOCTU
XMUMHMUYECKUX 3HaHWM JJi BBIPAOOTKM 3KOJOTMYECKH Ie]1eco00pa3HOro MoBeACHUsS B ObITY U
TPYAOBOM NESATENBHOCTH B LEJISIX COXPAHEHUS CBOETO 3J0POBbA M OKPYXKAIOLIECH MPUPOIHOMN
Cpenbl;

—pa3BUTHE MOTHUBALIMU K OOYYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
poQuIIs ¥ HANPaBICHHOCTH JaibHelIero o0yyeHus.

COAEP KXAHUE OBYYEHUASA

8 KJIACC

IlepBoHayabHbIE XMMUYECKHE TOHSATHUS

[Ipenmer xumuu. Ponb XMMUM B KW3HU 4YE€IOBEKA. XHWMHUS B CHUCTEME HaykK. Tena u
BemiecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ArperatHoe COCTOsHHME BemiecTB. lloHsATne o
MeTOJIaX MO3HaHUs B XUMHH. UncThie BemecTBa 1 cMecH. CrocoObl pa3iesieHus CMeceH.

ATOMBI W MOJIEKYJIBI. XUMHYECKHE HIeMEHThl. CHMBOJIBI XHUMHUYECKHX HJIEMEHTOB.
[IpocThle U coXHBIE BEleCTBA. ATOMHO-MOJIEKYISIPHOE YUCHUE.

Xumudeckass ¢dopmyna. BalleHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTEIbHAS aTOMHas Macca. OTHOCUTENbHASI MOJIEKYJISIpHAs
Macca. MaccoBas 0JIs1 XUMHYECKOT'0 JIEMEHTa B COCTMHECHUM.

KonunuectBo BemectBa. Moab. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTel mo ¢popMysiaM XUMHUUYECKHX COCTMHCHHH.

du3MYeCKMe W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus U e€ MpPU3HAKU. 3aKOH
COXPaHEHHUs MAacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Kiiaccupukanus XUMHUYECKUX PeaKIHii
(coenuHEHMS, pa3JIOKEHUs, 3aMEIIICHUs, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, mpaBmiamMu paboThl B Jabopartopuu U mpuéMamu
oOpaiieHus ¢ 1abopaTopHbBIM OOOpYJOBaHHEM, M3YYE€HHE U OINUCAHUE (PUIUYECKHX CBOMCTB
00pa3110B HEOPraHUYECKHX BEIIECTB, HaOMoIeHNe GU3NUECKUX (TIJIaBJICHUE BOCKA, TasTHUE JIbJa,
pacThpaHue caxapa B CTYIKE, KATIEHUE U KOHJEHCAIIMS BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBaHWE MEIHOM MPOBOJOKH, B3aMMO/JICHCTBHE MeJia ¢ KUCIOTOW) SIBICHUM, HAOMIOICHIE
U ONHCAaHWE TPU3HAKOB TMPOTEKAHMS XUMHUYECKHX peakIuil (pas3noxeHHe caxapa,
B3aMMO/ICHCTBUE CEPHOM KHCIOTHI C XJIOPHAOM Oapusi, paznoxkenue ruapokcuna meau (I1) mpu
HarpeBaHuHd, B3auMoOJeicTBHe jkene3a ¢ pactBopoMm conu meau (II), usydenuwe cmocoboB
pasneneHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBAaHWE, BHINApUBAHUE, AUCTUIUIALNS,
xpomatorpadusi, TMpOBEIEHWE OUYMUCTKA TOBAPEHHOW COJHM, HAONIOJIEHUE U OIHCaHUE



pe3yJIbTaTOB IPOBEAEHUS OIbITa, WIIOCTPUPYIOLIErO 3aKOH COXpPaHEHMs] MacChl, CO3JaHUE
MO/IeJIe MOJIEKYIT (IIapOCTEeP KHEBBIX).

Baskneiiuue npeacraBuTe/ M HEOPraHNYeCKNX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaoponx — 371€MEHT M IPOCTOE BEILECTBO.
Haxosxnaenne xkucinopona B mpupoze, GU3NIecKue U XUMHUUECKUE CBOMCTBA (pEaKIMy TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoma. CnocoObl THOMydeHHs KUcClIopoja B Jjaboparopuud U
npoMbIIuIeHHOCTH. KpyroBopoT kuciopoga B mpupoje. O30H — autoTporHask MOIUBUKAIHS
KHCJIOPOJ1a.

TermnoBoit 3hGeKT XUMHYECKOW pEaKUuu, TEPMOXUMHUYECKHE YpPaBHEHHUS, JK30- U
SHIOTEPMHUUYECKUE peakuuU. TOIIMBO: Yroiab M METaH. 3arps3HEHHE BO3/YyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nsnmemeHT M mpocroe BemecTtBo. HaxokneHue Bomopoda B MpUPOE,
¢buznyeckue 1 XMuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI nostydyeHus. Kuciaorsl u conu.

MoutsipHblii 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

®usnueckue cBoWcTBa BOoAbl. Boma kak pactBoputens. PactBopel. HacelmeHnsle u
HEHaChILEHHbIE pacTBOpbl. PacTBoprMOCTh BemiecTB B BojJe. MaccoBas JOJsl BellecTBa B
pactBope. Xumudeckue cBolcTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MpUPOJE U B KU3HH
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsizHeHue NpUpOAHBIX BojA. OXpaHa M OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanus wneoprannuecknx coenuuennid. Oxcunpl. Knaccuduxamus OKCHIOB:
coyieoOpa3yromre (OCHOBHBIE, KUCIOTHBIE, aM(OTepHBIE) U HecosieoOpaszytomue. Homenkmarypa
OKCcHA0B. DU3NUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [losydeHre oKCHI0B.

OcnoBanus. Knaccudukanus ocHoBaHWN: WIENOYM M HEPACTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHoBanuii. du3znyeckne M XMMHUYECKHE CBOWCTBAa OCHOBaHWi. llosydyenue
OCHOBaHUM.

Kucnortel. Knaccuduxarnus xkuciaor. Homenknatypa kucior. OuU3n4ecKue U XUMHUUECKHE
cBoricTBa KUcnoT. Pan akrusHoctu MetaiioB H. H. bekerosa. [lonydyenue kucnor.

Cosu. Homenkiarypa cosieil. @u3ndeckue M XUMUYECKHE CBOMcTBa coJieil. [lomydyenue
COJIEH.

I'eneTnyeckas cBSI3b MEXKy KJIaCCAaMH HEOPTraHUYECKUX COEIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpEeJIeICHHEe COJIepPKaHUs KUCIOpoia B BO3yXe, MOJMydeHHe, coOupaHue,
pacrmo3HaBaHHe M HM3y4eHHE CBOICTB KHUCIOpOJa, HAOIIOJeHHE B3aMMOJCWCTBUS BEIECTB C
KHCIIOPOJIOM U YCIIOBUS BO3HUKHOBEHHS U MpEKpallleHUs ropeHus (moxapa), 0O3HAKOMIICHUE C
oOpa3lilaMu OKCHIOB W OIMCAHHE HX CBOICTB, MOJy4YeHUE, coOuWpaHHe, pacro3HaBaHUE U
M3y4YeHHUE CBOICTB BOJOpoja (TrOpeHue), B3auMojencTBUe Bojopoaa ¢ okcugom meau (1)
(BO3MOKHO HCHOJIB30BaHUE BHAEOMATEpUasoOB), HAOMIOAEHHE 00pa3lloB BEIIECTB KOJIMUYECTBOM
1 Moub, UccleoBaHHE OCOOCHHOCTEW PAcCTBOPEHMSI BELIECTBC PA3IMYHON pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE DPACTBOPOB C ONPEACIEHHONM MAaccOBOM J0JEH pacTBOPEHHOIO BEILECTBA,
B3aMMO/JICHCTBUE BOABI C MeTallaMH (HaTpueM M KaJbIlueM) (BO3MOYKHO HCHOJIb30BAaHUE
BUJICOMATEpPHAJIOB), HCCIIEOBaHUE OOPa3ll0B HEOPraHMYECKUX BEILECTB Pa3IMYHbIX KIJIACCOB,
HaOIr0/IeHNe M3MEHEHMsI OKPAacKd WMHIMKATOPOB B PacTBOpax KHUCJIOT W LieNouel, u3ydeHue
B3aumoieiictBust okcuma menu (II) ¢ pacTBopom cepHOM KHUCIOTHI, KHUCIOT C METaUlaMHu,
peakuuii HeWTpanu3aluM, MOJYYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJIHOTO
MeTajuia IPyruM U3 pacTBOpa COJIM, PEIICHHE IKCIIEPUMEHTAIbHBIX 33/1a4 1o Teme «BaxkHeiiue
KJIACChl HEOPraHUYECKUX COEAMHEHUI».



Iepuoguveckuii 3akoH u Ilepuoanyeckass cucrema xumu4yeckux 3jiementos /I, HU.
MemnpgesieeBa. CTpoenne aToMOB. XMMH4eCKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbLHBIE
peakuuu

[lepBpie MOMBITKH KJIACCU(DUKANMM XUMHUYECKHX »dlieMeHTOB. [loHsATHEe O rpymmax
CXOJIHBIX AJIEMEHTOB (IIEJI0OYHBIC U HIEIOYHO3EMEIbHBIE METAILIBI, TAJIOTE€HbI, MHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpble 00pa3yoT aM(OTEPHbIE OKCUABI U THIPOKCUIBL.

[lepnognueckuit 3axkoH. Ilepmomuueckas cucrema xumuyeckux osnemeHtoB [l U
MenneneeBa. KopoTkomepuomnas w amuHHONepuoaHas ¢opmbl [lepruoaudeckoid CUCTEMBI
xumuueckux sneMeHtoB Jl. M. MenneneeBa. Ilepuonpl u rpynnbel. PU3WYECKUN CMBICI
MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPHUOJIa U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX sdanep. M3otombl. Onektponsl. CrpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMHUYECKUX AJIEMEHTOB [lepuoanieckoil cucTemMbl
. WN. MeHnneneeBa. XapakTepUCTHKA XHMHYECKOTO JJIEMEHTAa IO €ro IMOJOXKEHUIO B
[Tepuomnueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUSI PaJInyca aTOMOB XUMHUYECKUX IJIEMEHTOB, METAIUNTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U MIEPUOJIaM.

3nauenue [lepunoanueckoro 3akoHa u [leproauyeckoil CUCTEMBI XUMHUUYECKUX DIIEMEHTOB
JUISl pa3BUTHS Hayku W npaktuku. J[. 1. MenaeneeB — yu€HbIN U TpaKJaHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (monsipHast u HETIOJISIPHAST) CBSI3b.
DIJIEKTPOOTPUIIATETLHOCTh XUMHYECKUX JIEMEHTOB. MIOHHAas CBS3b.

Crenenp  oxkuciieHHs. OKHCIUTENBbHO--BOCCTAHOBUTENIbHBIE  peakuu.  [Iporecchr
OKHCJICHUS U BOCCTAHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil IKCnepumenm:

M3y4YeHHe OOpa3lOB BEIIECTB METAIJIOB M HEMETaJuIOB, B3aUMOJICHCTBUE THIPOKCHIA
LIMHKA C PAcTBOPaMU KHUCJIOT M ILEJIOYEH, MPOBEICHHUE OIBITOB, WIIIOCTPUPYIOIINUX HTPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpeHHE, PEaKIIUU Pa3oKEHUs, COSMHEHNUS).

Meosrcnpeomemmnie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3€H NMPU U3YYEHHHM XMMHH B 8 KJacce OCYILECTBIISIETCS
yepe3 HCMOJb30BaHME KaK OOIIUX €CTeCTBEHHO--HAYYHBIX MOHSATHM, Tak M MOHSATHI,
SIBJISIFOLLMXCS] CACTEMHBIMU JJIs1 OTACJIBHBIX PEMETOB €CTECTBEHHO--HAyYHOTO LUKIIA.

OO0mue ecrecTBEHHO--HAy4YHbIE TOHATHS: HAy4HbIH (aKT, TUIIOTE3a, TEOpHsi, 3aKOH,
aHaJlM3,  CHHTE3,  KilacCcUpHUKanus,  MEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHUE, U3MEPEHUE, MOJECIIb, SIBIICHHE.

®u3nka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUN 3apsll, BELIECTBO, TeNo, 00bEM, arperaTHoOe
COCTOSIHUE BEIECTBA, a3, (PU3NYECKHE BENUYHMHBI, €IUHHIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
38351, ComTHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

l'eorpadus: atmocdepa, rtumpochepa, MuHEpanbl, TOpPHbIE TOPOJBL, TOJE3HBIC
HCKOMaeMbl€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YeCKas peaKIus

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xXuMuueckux a3nemeHtos J[. .
MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XUMHUYECKUX
AJIEMEHTOB TMEPBBIX TPEX MEPUOJAOB, Kajus, KalbIUsi MU MX COECIMHEHUH B COOTBETCTBUU C
MOJIOKEHUEM 3JIEMEHTOB B [leproanueckoit cucteMe U CTPOEHUEM UX aTOMOB.



Crpoenue BemiecTBa: BHJIbI XUMHYECKOW CBs3U. THUIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPHUCTAUIMYECKOM PEIIETKM M BUJA XUMHUYECKOU
CBA3U.

Knaccugukanuss ¥ HOMEHKJIATypa HEOPraHMYECKHMX BEIIECTB. XHMMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCAIIMUXCSA K PA3IMYHBIM KJIacCcaM HEOPraHMYECKUX COCAMHEHHUH, I€HETHYeCKas
CBSA3b HEOPraHWYECKUX BELIECTB.

Knaccugukanuss XuMUYeCKUX peakuil M0 Pa3IMYHbIM MPU3HAKaM (II0 YUCIY M COCTaBY
YYACTBYIOIIMX B PEAaKUWU BEIIECTB, IO TEIIOBOMY 3(QQeKTy, M0 H3MEHEHHIO CTEleHeH
OKHUCJICHUS XMMUYECKHX 3JIEMEHTOB, 110 OOpaTUMOCTH, [0 YYacTHIO KaTajau3aropa). DK30- U
SHJOTEPMHUYECKHUE PEAKIUU, TEPMOXUMUYECKNE YPABHEHUS.

[Tonsite o ckopoctu xumuyeckoil peakuuu. [lonstue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsrtue o
karammse. [loHAaTHe O XuMH4YeCKOM paBHOBecHMHM. @DakTOphl, BIMSIONIME HAa CKOPOCThb
XUMHUYECKON PEAKIIUU U MTOJI0KEHUE XUMHUYECKOTO PaBHOBECHS.

OKHCANTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, DJIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBHUTENBHON peakuuu. COCTaBIIEHHE YPaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBHUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust PNEKTPOTUTUYECKON AUCCOIUALNH. DJIEKTPOIUTH U HEAIEKTPOIUTHI. KaTHOHBI,
aHUOHBL. MeXaHu3M JHCCOLMAlMM BEIIECTB C PAa3JIMYHBIMU BHJIAMH XUMHUYECKOW CBS3H.
Crenens aucconyanuy. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakun monHOrOo 0OMeHa. YCIOBHS MPOTEKAHUS PEaKIMi MOHHOTO OOMEHa, MOJTHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHHS peakiuid. CBONCTBA KHCJIOT, OCHOBAaHUW M COJIEH B CBETE
MpeCTaBiIeHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHbIE peakuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJICH.

Xumuueckuit IKCnepumenm:

O03HAKOMIIEHHE C MOJEISMH KPHUCTAIMYECKUX PEHIETOK HEOPraHWYECKHUX BEUIECTB —
METAJUIOB M HeMeTauloB (rpadura M aiMasza), CIOKHBIX BEIIECTB (XJIOpUIa HATPHs),
HCCIEA0BAaHUE 3aBUCHUMOCTH CKOPOCTM XHMMHMUYECKOM peakUWH OT BO3JAEHUCTBHS Pa3INYHBIX
(bakTopoB, HCCIEeIOBAaHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpOLEcca AUCCOLUAIMH
KHUCIIOT, Iejo4Yedl u cojiell (BO3MOXKHO HCMOJb30BAaHUE BHJICO MaTEpHUaJiOB), IPOBEACHUE
OTIBITOB, WIIIOCTPUPYIOLUIUX MPU3HAKU MPOTEKAHUS peaklnii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJeJIeHHE Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEakiuil (TOpeHHe, peakluu pasIoKeHUs, COCTUHEHHS),
pacro3HaBaHUE HEOPraHWYeCKUX BEIIECTB C IOMOLIbIO KAaYeCTBEHHBIX PEAaKIMH Ha HOHBI,
pelIeHne SKCIIePUMEHTAIbHBIX 3a/1a4.

HeMeTa/ibl ¥ UX COeIUHEHUS

OOmass xapakTepucThka TanoreHoB. (OCOOEHHOCTH CTPOEHHUsT aTOMOB, XapaKTepHbIE
crenenn okucieHus. CTpoeHHe M (puU3MUecKHe CBOMCTBA MPOCTHIX BEIIECTB — TrajOreHOB.
XUMHUECKHE CBOMCTBa Ha NpuMepe xjopa (B3auMOJEHCTBHE C MeTaulaMH, HeMeTalJaMH,
menoyamu).  XsopoBojopod. CoisiHas  KHMCIOTa, XUMHUYECKHE CBOWCTBA, IOJIydEHHE,
npuMeHeHue. JlelficTBrue xjiopa 1 XJIOpOBOJOPO/ia Ha OPraHu3M 4eloBeKa. BaxkHelue Xaopuisl
U UX HaX0XICHHUE B IIPUPOJIE.

OOmast xapakTepucTuka 537aeMeHTOB VIA-Tpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3MYecKHe CBOWCTBA NMPOCTHIX BEIIECTB —
KHCJIOpOAa M cepbl. AJUIOTPONHBIE MOJU(PHUKAIIMKA KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBa
cepel. CepoBOJOpOJ, CTpoeHHue, (U3NYEeCKHe M XUMHUYECKHe cBoiicTBa. OKCHIBI Cepbl Kak



MIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKUE M XMMHYECKHE CBOMCTBA
(oOmme kak MpencTaBUTENs Kiacca KHUCIOT M crneuupudeckue). XUMHUYECKHE pPeaKIuH,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CIOCO0a TMOIydeHUs CepHOM KucioThl. [IpuMenenue
cepHOii KucaoThl. CONM CepPHOM KHCIOTHI, KAaUeCTBEHHAsl peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COCQMHEHWH B TMpHpOoJEe. XHUMHYECKOE 3arpsa3HEHHE OKpYKAIOMIeH Ccpenbl
COCIMHEHUSIMH Cepbl (KHCIOTHBIC JOXIW, 3arps3HEHHE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPAILCHHS.

OOmast xapakTepucTuka 53JeMeHTOB VA-Tpynnbl. OcoOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIE CTENEHW OKHCICHUS. A30T, pacHpOCTpaHeHHWE B Hpupojae, (Qusmueckue u
XUMUYecKne cBoicTBa. KpyroBopoT a3ora B nmpupoje. AMMHUAK, ero GU3NIECKUe U XUMUIECKHE
CBOWCTBA, MoJTyueHue U npuMeneHne. Conu aMMOHUS, UX (U3NIECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHrne. KauecTBeHHas peaknus Ha MOHBI aMMOHHSA. A30THAs KHUCIOTa, €€ IMOJydeHHe,
¢usznuecknue M XUMHUYECKHE CBOMCTBa (00OlIMe Kak MpEACTaBUTENs Kiacca KHUCIOT U
cnenupuieckue). Vcnoiap3oBaHWe HHUTPATOB M COJIEH aMMOHHUSI B KAadyeCTBE MHHEPAIBHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHHE OKPYKAroIeH Cpeibl COSAMHEHUSIMHU a30Ta (KUCIOTHBIE
JOKJM, 3arps3HEHHE BO3/yXa, MOYBbI U BOJOEMOB). Docdop, amnoTpomnHble MOAUPUKALNN
docdopa, dpuznueckue u xumuyeckue coictBa. Oxcup docdopa (V) u gochopnas kuciora,
¢du3nveckne W XMMHYECKHE CBOICTBa, mosydeHue. lMcmomp3oBaHue ¢ochaToB B KadyecTBe
MUHEPAJIbHBIX YIOOPEHUIHA.

OO6mass xapakrepuctuka 31eMeHTOB [VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKHCICHHS. YTIIEPOJ, aJUIOTPOITHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupo/ie, pusznyueckue U XUMMUYECKrue cBoicTBa. AncopOius. KpyroBopoT yriepona B mpupo/ie.
Oxcunpl yriaepona, UX (pU3MYECKUE U XUMUYECKHE CBOICTBA, AEHCTBHE HA JKUBbIE OPraHU3MBI,
MOJTyYeHUE W MPUMEHEHHE. DKOJOTUUECKHE TPOoOIeMbl, CBs3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUNoTe3a I100adbHOIO MOTEMJICHUs KIMMarta, MapHUKOBBIM 3¢ ¢ekT. YroabHas KuciaoTa U €€
COJM, UX (pU3MUECKHMEe M XMMHYECKHE CBOICTBA, MOJydYeHHUE M IpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl. lcmosnb3oBanue  kapOOHaToB B ObITY, MeEAMLUHE,
IIPOMBIIIIEHHOCTH U CEJIbCKOM XO3HCTBE.

IlepBoHayanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KAK O COEIMHEHMAX YriepoJa
(MeraH, 5TaH, OSTHJIEH, alEeTWIEeH, 3TAaHOJI, IJIMLEPUH, YKCycHas Kuciorta). IlpuponHsie
UCTOYHUKH YIJIEBOJOPOJOB (yrojib, HPUPOAHBIA ra3, He(QTb), HNPOAYKTHI HX IepepabOoTKU
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [IoHATHE O OHOJIOTHYECKH BaXKHBIX BELECTBAX:
KHUpax, Oelkax, YriaeBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOE €JUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COEUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUECKUE CBOWCTBA, IMOJyYeHHE M IPUMEHEHHE.
Coenunenus kpeMmHus B npupoje. OOmume npezacraBieHus o0 okcuzae kpemuus (IV) u
KpeMHHEBOH kucnoTe. CUIIMKAThl, UX UCIIOJIb30BaHUE B OBITY, B IPOMBILUIEHHOCTH. BaxxHeiue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHMSI CTPOUTEIbHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

u3yueHre o0pa3lloB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJISIHON KUCIOTHI, IIPOBEICHHE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUI-MOHBI U HAOIIOJECHUE NMPU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpakaroye (U3NYECKUe U XUMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUI (BO3MOXHO
UCIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMJIEHHE € OOpa3llaMu XJIOPUIOB (TaJlOre€HHU]IOB),
O3HaKOMJIEHHE ¢ oOpa3namu cepbl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJieOMATepUalioB), HaOdrofeHHe 1mpoliecca oOyryMBaHUS — caxapa TMojA  JieiicTBHeM



KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4EHHE XUMUYECKUX CBOWCTB pa30aBiIEHHON CEpHOI
KHCIIOTHI, TIPOBEJICHHE KAYECTBCHHOUN peakuu Ha Cyib(ar-uOH U HAONIOIEHUE TMpH3HaAKa e
MPOTEKaHMsI, O3HAKOMJICHHE C (PU3UYECKUMHU CBOMCTBaMH a30Ta, (ocdopa U uX coeTuHEHUU
(BO3MOXKHO HCIIOJIb30BaHHE BUCOMATEPHAIIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yIOOpEeHHUH,
MoJy4yeHue, coOupaHue, pacro3HaBaHHME M M3YyUYECHHUE CBOWMCTB aMMHaka, IPOBEJCHUE
KAueCTBEHHBIX pEaKkIuid Ha HWOH aMMOHHA W ¢ocdar-uoH W H3YYCHHE MPHU3HAKOB UX
MIPOTEKAHUS, B3aUMOJCICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAHUE BHUCOMATEPUATIOB), MU3YUYCHHE MOJENIed KPUCTALTMYECKUX PEHIéTOK aiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TPOIECCOM ancopOIMu PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOUpaHue, pacrlo3HaBaHue
Y M3y4YEHUE CBOWCTB YTJIEKHCIIOTO Tra3a, MpOBEJeHNE KaueCTBEHHBIX PEAKIMHA Ha KapOOHAT U
CUJIMKAT-UOHBI M W3YYCHHE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJIEHHE C TMPOIYKIHEH
CUJIMKATHON TMPOMBIIIJIEHHOCTH, pPElIeHNEe SKCIEPUMEHTAIBHBIX 3a71a4 1o Teme «Baxuenmue
HEMETAJUIbl U UX COCTUHEHUS.

MeTaJiibl M X COETMHEHUS

OO0mrast XapakTepuCTUKa XUMHUYECKHX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUH WX
noJjiocxxeHusd B [lepuoandeckoi cucreme xumuueckux anemeHToB . . MenaeneeBa u ctpoeHus
atomoB. CTpoeHHMe MeTauIoB. MeTayumueckas CBS3b M METATMYECKas KpUCTAJUTMYECKas
pemeéTKa. DNEKTPOXUMUYECKUN pAl HAOpsHKEHUA MeTaioB. DU3MYECKHE W XHUMHUYECKHE
cBoiicTBa MeTauioB. OOmue crnocoObl MoydeHusi MeTaioB. [IoHSATHE O KOPPO3WH METAILIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI KX OT KOppo3uu. CIuiaBsl (CTasb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
UX MPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[[lenounbie MeTasuibl: TIoJ0kKeHUE B [lepronueckoi cucTeMe XMMAYECKUX I1eMEHTOB [l.
N. MenpaeneeBa, CTpoeHUE UX aTOMOB, HaXOXKJE€HHE B Mpupoje. PU3NYECKHE U XUMHYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HAaTpud U Kanus. [IpumeHenue
LIEJIOYHBIX METAJUIOB U UX COETMHEHMUIA.

[llenoyHo3emenbHbIE METAUIbl MAarHUW M KajdbUui: mnojoxkeHue B llepuoamyeckoit
cucteMe xumudeckux siemeHToB [[. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. Pusnyeckue U1 XMMUYECKUE CBOMCTBA MAarHus M Kajblusa. BaxkHelnime coequHeHus
Kanpus (OKCHUII, TUIPOKCU, coyin). JKECTKOCTH BOJBI U CIOCOOBI €€ YCTPaHEHHUS.

AmoMunMil: nosoxenue B Ilepumonnueckoil cucreMe xumuyeckux sneMeHtos J[. H.
MenpeneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. dusznueckne U XMMHUUYECKHE CBOICTBA
anmoMuHus. AM(OTEpHBIE CBOMCTBA OKCH/IA ¥ TUPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenne B Ilepmoanueckoil cucreme xumuueckux »saementoB J[. W.
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. Gusznueckue U XMMHUUYECKHE CBOICTBA
xene3a. Okcunsl, Tuapokcunsl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa U
MOJIy4YECHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0O0pa3laMi MeTasIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
M3Y4YEeHHUE PEe3yNbTaTOB KOPPO3UM METANIOB (BO3MOXKHO HCIIOJB30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBYS OKCUAA KalbIMI U HATPUS C BOJIOH (BO3MOYXKHO MCTIOJIb30BAHUE
BHJICOMATEPUANIOB), HCCIEIOBaHHE CBOMCTB KECTKOW BOMBI, MpoOIlecca TOPEHHs XKele3a B
Kucopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIMi Ha MOHBI: MarHus, KaJbIHs, alFOMUHUS, NWHKA, *kene3a (II) u xeneza
(IIT), memu (1), HaOnroeHre W OMHMCAHKUE MPOIIECCOB OKPAIIMBAHUS MJIAMEHU MOHAMU HATPHS,
Kamusl U Kanblus (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUATIOB), UCCIEIOBaHIE aM(pOTEPHBIX



CBOMCTB THJIPOKCH/IA ATIOMUHUS U THJIPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/a4 110
TeMe «BaxxHeWIne METaJJIbl U UX COCIUHEHUSY.

XuMus M OKpy:Kaomas cpeaa

BemectBa n martepuainsl B MOBCEIHEBHOW KU3HU YelloBeKa. be3zomacHoe MCHoJib30BaHUE
BEIIECTB M XHMHYECKUX peakiuil B ObiTy. I[lepBasg moMomis mpu XUMHYECKHX OXOTax H
OTpPABJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIIEeH cpebl (MpeaenbHas A0MyCTUMasi KOHIICHTPALUs
Bemiects, najiee — [1JIK). Poias xumun B perieHnn 3K0JI0THYECKUX MPOoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3loB MaTepUaIoB (CTEKIIO, CILIABbI METAJUIOB, MIOJTMMEPHBIC MAaTEPHAIBI).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXpeAMETHBIX CBS3EH NPHU M3y4YEHUM XUMUU B 9 KJIacce OCYIIECTBISIETCS
Yepe3 UCIOJIb30BaHUWE KakK OOIMMX EeCTECTBEHHO-HAyYHBIX TIOHATHUNM, TaK U TOHSTHH,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HaydHbIM (akT, TUMNOTE3a, 3aKOH, TEOpHS,
aHanW3,  CHUHTE3,  KiIaccupuKanus,  TMEePUOJUIHOCTh,  HAOTIOJACHUE,  DKCIEPHUMEHT,
MOJISTUPOBAHNE, U3MEPEHHUE, MOJICIIb, SIBIICHHE, TAPHUKOBBIN A (EKT, TEXHOIOTHSI, MaTEPHAIIHI.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJIEKTPUYECKHH 3apsl, NPOBOJHUKH, IMOJYIPOBOIHUKH,
TUDJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHoe COCTOSHHME BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTh, KPHUCTAIMYECKAs pEMIETKA, CIUIaBbl, (U3WYECKUE BEIIMYUHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, TIaHETHI, 3BE3/1bl, CoHIIE.

buonorus: ¢gorocunTes, Apixanue, Ouocdepa, PKOCUCTEMA, MHUHEpPAIbHBIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MaKPOIJIEMEHTHI, MUTaTeNIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA IMPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIbTATbHI

JIMYHOCTHBIE PpE3yJAbTaTbl OCBOCHUS IPOrpaMMbl OCHOBHOTO 0O0mIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI€ 00y4eHHs] XUMUU B €IMHCTBE y4eOHOW M BOCHUTATEIBHOM IS TeNbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUHCKUMH  COLIMOKYJIBTYPHBIMH M  JyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, INPUHATHIMH B OOIIECTBE MpaBHJIAMH M HOpPMaMH IOBEIEHUS U
CIOCOOCTBYIOT MpolieccaM CaMOIO3HAHMsS, CAMOPA3BUTHUS M COLIMATM3ALNYN 00YJaIOLINXCS.

JIMYHOCTHBIE PpEe3yJabTaThl OTPAXKAIOT TI'OTOBHOCTh OOYYArOIUXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMIl U pacUIMpeHHEe OIbITa AEATEIBHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1)maTpnoTH4YeCKOro BOCIIMTAHUA .

LIEHHOCTHOTO OTHOUIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY U HAYyYHOMY
HaclleIi0, MOHMMAaHMs 3HAYEHHUs XMMHUYECKOW HayKd B KM3HM COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaIued o MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOM M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HaHUSAX 00 ycTpoiicTBe
MUpa U 00IECTBa;

2)rpaxkIaHCKOro BOCIIUTAHMS:



OpeACTaBJICHUA O COHUAJIBbHBIX HOPMAax MW IpaBUJIAX MEKIMYHOCTHBIX OTHOIIIEHUI B
KOJUIEKTUBE, KOMMYHHKAaTUBHOU KOMIIETEHTHOCTH B 0OIIECTBEHHO MOJIE3HOM,
y4eOHO-HCCIIeIOBATEILCKOM, TBOPUYECKONM W JPYrMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3zHoo0Opa3HON COBMECTHOM AEATEIbHOCTH IIPU BBIIOJHEHUH Y4eOHBIX, TTO3HABATEIIBHBIX 33/1a4,
BBIIIOJITHCHUU XWUMHWYCCKUX OSKCICPUMCHTOB, CO3JaHHUU y‘Ie6HI)IX IMPOCKTOB, CTPEMIJICHUA K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIH B ITPOLICCCC 3TOU y‘IGGHOfI JACATCIIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MMOBCACHHUE W IIOCTYIIKHM CBOHUX TOBapI/IHIGf/'I C IO3MIMKU HPaBCTBCHHBIX U
MPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEACTBUI MOCTYIIKOB;

3)1IIeHHOCTH HAYYHOTO TIO3HAHUSI:

MHPOBO33PCHUYECKUE  TPEICTABICHUS O  BEIMIECTBE W  XHUMHYECKOH  peakIuw,
COOTBCTCTBYIOIIMEC COBPEMCHHOMY YPOBHIO PA3BUTHUA HAYKHM W COCTaBJIAOIIWE OCHOBY IJIA
MOHUMAaHMUs  CYHUIHOCTH HAy4HOW KapTHMHbl MHpa, IMpeJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUSL MPUPOBI, B3aUMOCBS3SX YEJIOBEKA C MPUPOJHON CpPEIoi, O poiu
XUMHUHU B [TIO3BHAHUHN 3TUX SaKOHOMepHOCTef/'I;

IMO3HABATCJIbHBIC MOTHBBI, HAIIPABJICHHBIC Ha IOJYUYCHHUC HOBBIX 3HAaHUH IO XHUMHU,
HEOOXoauMBbIe JUIsi OOBSICHEHHUS HAOMIOJAaeMbIX TMIPOIIECCOB U SIBJICHUH, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATENIbCKON KYJIbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIBHON pabOThHI
C y4eOHBIMU TEKCTaMHM, CIPABOYHOIN JUTEPaTypOM, NOCTYMHBIMH TEXHHYECKHUMH CpEJICTBAMU
WH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYCHHWIO W TO3HAHHIO, JII0003HATEIHLHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HMCCIIEIOBATEILCKON ACSITEIHPHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS OOy4YeHHUsI B IajbHEHIIEM;

4)(popmMupoBaHus KYJbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30pOBBIO,
YCTAaHOBKM Ha 3J0pOBBIIi 00pa3 >KU3HH, OCO3HAHHE IMOCIEACTBUII U HENPHUATHE BPEIHBIX
NpUBBIYEK (YMOTPEOJCHUS aJKOTOJIsA, HAPKOTHKOB, KYpEHHs), HEOOXOIAMMOCTH COOJIOJICHUS
mpaBuil 0€30MacHOCTH MPH OOpAalllEHUH C XUMHYECKMMHU BEIIeCTBaMU B OBITY U peabHOI
KU3HU;

5)Tpy10BOro BOCIIUTAHMS:

MHTEPEC K MPaKTHYECKOMY H3YyUeHUIO Mpodeccuii U TpyAa pa3InyHOro poja, yBaKEHHE K
Tpydy M pe3yibTaTaM TpPYIOBOH MAESITETbHOCTH, B TOM 4YHCIIE Ha OCHOBE IPUMEHEHHUS
MpEeIMETHBIX 3HAHMM 10 XUMHUHU, OCO3HAHHBIM BBIOOP MHIUBUIYAIbHOW TPAEKTOPUU
MPOJIOJKEHHST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMUHU,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCHOHaIbHONW NIEATENbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUN, TOTOBHOCTh aIaliITUPOBATLCS B IPO(ECCHOHANBHOM cpefie;

6)3K0JI0r14eCcKOro BOCIIUTAHUS

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe30macHoOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY U TCHXUYECKOMY 3I0POBBIO,
OCO3HaHHWE IIEHHOCTH COOJIO/ICHHUs MPaBU OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaKKe B CUTYaIUAX, YTPOKAIOIINUX 3J0POBBIO U KUZHU JIOICH;

CIIOCOOHOCTH TPHUMEHSTHh 3HAHUS, MONydaemble NPH H3YYCHHUH XUMHH, IS PEIIeHUs
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEeOi, TSl TIOBBIIICHUS YPOBHS SKOJIOTHUECKOH
KYJIBTYpPBI, OCO3HAHHUS TJI00ATFHOTO XapakTepa SKOJIOTHUECKUX MPOOJieM U MyTed WX pelieHus
MOCPEJICTBOM METOJIOB XMMHH, SKOJOTHUECKOTO MBINIJICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B
MO3HABATEIHbHON, KOMMYHUKATUBHOM M COIIMANILHOM MPaKTUKE.



METANIPEAMETHBIE PE3YJIbTATbI

B cocraBe MeranmpeaMETHBIX PE3YyIbTATOB BBIICIAIOT 3HAYMMBIE Ui (OPMHUPOBAHUS
MHUPOBO33PEHUS OOIIEHAYUYHbIE TIOHATHUS (3aKOH, TEOPHsl, MPUHIIMII, TUNIOTE3a, (akT, cucrema,
Iporiece, SKCIEPUMEHT U APYroe.), KOTOpbIe UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax M MO3BOJIIOT HAa OCHOBE 3HAHHUN M3 ATHX MPEAMETOB (JOPMHUPOBATH MPEACTABICHUE O
[EJIOCTHOM HAyYHOW KapTHUHE MHUpA, U YHUBEpCAJbHbIC ydyeOHbIC ACHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIE, PEryJISTHBHBIE), KOTOpPbIE 0OEeCIeYnBarOT (POPMHPOBAHHNE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TUTAHUPOBAHHUIO M OCYILIECTBICHUIO YU€OHOH eATEILHOCTH.

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE TeiicTBUSA

Ba3oBble Joruveckue aeicTBUA:

YMEHHUSI HWCIOJB30BaTh MPHEMBI JIOTUYECKOTO MBIIUICHUSI TPH OCBOCHUW 3HAHHIA:
pacKpeIBaTh CMBICT XHMHUYECKHX TOHATHH (BBIACTATH MX XapakTepHbIE IPHU3HAKH,
YCTaHABJIMBATh B3aWMOCBSI3b C JPYTUMH TOHSATHAMH), UCTIOIB30BATH TOHATHS U OOBSICHEHUS
OTIENbHBIX (DaKTOB W SIBIICHHWH, BBIOMpPATh OCHOBAHWS W KPHUTEPHH IS KIACCH(PHUKAINA
XAMUYECKHAX BEHIECTB M XUMUYECKUX PEaKIUil, yCTaHABINBATH MPHUYMHHO -CIICJICTBEHHBIE CBS3H
MEXTy 00BEKTaMH M3Y4EHUS, CTPOUTH JIOTHIECKUE PACCYKICHHs (MHIYKTUBHBIC, TeyKTUBHBIC,
10 aHAJIOTHH ), AETaTh BBIBOIBI M 3aKITFOUCHUS;

YMEHHE TPUMEHSTh B TPOIECCEe MO3HAHUS MOHATHS (NMPEIMETHBIE U METalpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HWCIOJb3yeMble B XHMHH, TPEOOPa3OBBIBATH MIMPOKO
MPUMEHSIEMbIE B XUMHH MOJICIIbHBIC MPEICTABICHUSI — XUMUYECKUN 3HAK (CHMBOJI JIEMEHTA),
XAMUYecKass (GopMylla W ypaBHEHHE XUMHUYECKOW peakIuu — TPU pEmieHnH y4deOHo-
MO3HABATEIbHBIX 3a4ad, C Y4ETOM OSTHX MOJENBHBIX TPEJICTABICHUI BBIABIATH |
XapaKTepu30BaTh CYIIECTBEHHBIC NMPU3HAKH H3y4aeMBIX OOBEKTOB — XMMHUYECKHX BELIECTB U
XAMHUYECKUX PEaKIni, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBSI3H U
IPOTHUBOPEUHS B U3y4aeMBIX IIPOIIECCAX U SIBICHHSAX.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOIPOCHI B KaueCTBE WHCTPYMEHTA IIO3HAHUS, a
TaKke B KayecTBE OCHOBBI i1 (OPMUPOBAHUS THUIOTE3Bl IO MPOBEPKE IPABUIBHOCTH
BBICKa3bIBAEMBIX CY)K/CHUII;

npruoOpeTeHne ONbITa MO IUIAHMPOBAHMIO, OPraHM3allMd W TPOBEACHHUIO YYCHHYECKUX
IKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 3a XOJJ0M IPOIIECCa, CAMOCTOSTEIFHO MTPOTHO3UPOBATH €ro
pe3ynbTar, (OopMyIHpoBaTh OOOOLICHMS M BBIBOJBI O pE3yJiIbTaTaM MPOBEAEHHOTO OIIBITA,
UCCIIEJOBAHUS, COCTABIIATh OTYET O MPOAEIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOUpaTh, aHATM3UPOBATh U HHTEPIPETUPOBATH MH(POPMALINIO PAa3TMYHBIX BUIOB
1 GOpM NIpECTaBICHNUS, OTYYAEeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJIIPHAS JINTepaTrypa
XUMHUYECKOTO COJIEpXKaHUs, CIIpaBOYHBIE TIOcoOus, pecypchl VHTepHeTa), KPUTHYECKH
OLIEHMBATH MTPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE IPUMEHATh Pa3IMUHble METOIbI U 3alpOChl MPHU MOUCKE U 0TOOpe UHPOPMALIUU U
COOTBETCTBYIOILIUX JaHHBIX, HEOOXOAUMBIX JUISl BHIIOJTHEHUS] YUEOHBIX U TO3HABATEIbHBIX 3a/1a4
OTNpeNIeN€HHOTO TUMa, NMPUOOpPETeHHEe OmblTa B 00JACTH MCIOJIb30BAaHUS HH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TE€XHOJIOTHMH, OBJIAJJEHUE KYIbTYpPO aKTUBHOI'O MCIIOJb30BaHMS PA3TUUHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMANIbHYIO (OpMy MpeacTaBiIeHUs
uHbOpMAlMM M WILIIOCTPUPOBATH peEIIaeMble 33/a4d HECIOKHBIMU CXEMaMH, JHarpaMMaMH,
Apyrumu popmamu rpaduku U MX KOMOMHALUSAMMY,



yYMEHHUE HCMOJIb30BATh M aHATU3UPOBATh B Ipolecce y4eOHOW M HCCIEeI0BATENbCKOM
NEATeTbHOCTH UH(OPMAIIHIO O BIUSIHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSHUE OKPYXAIOIIeH PUPOTHON CPEIbL.

KoMMmyHuKkaTHBHBIe YHUBepcaIbHbIe y4eOHbIe JeHCTBHUA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juagora MU (WiaM) AMCKYCCHMHM) IO CYILECTBY
oOcyxnaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MPEJI0KEHHOM 3a/1a4H;

YMEHHUSI TIPEACTABIAT NOJyYEHHbIE PE3YIbTAThl I03HABATEIBHOMN AESITEIbHOCTU B YCTHBIX
U TUCBbMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 PE3YJIbTAaTOB BBINOJHEHUS XUMHUYECKOTO
JKCIIEpUMEHTA (J1Ta0OpaTOPHOTO OMBITA, JTAOOPATOPHON PAOOTHI MO WMCCIICIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

yMEHHSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM IO3HABATEIbHOWU U
UCCIIEIOBATENIbCKON JAEATEIbHOCTH IpPU PELIEHUH BO3HMUKAIOMIMX MpPoOJieM Ha OCHOBE Yy4éTa
oOLIMX HMHTEPECOB M COTIJIacOBaHMs MO3UIMHM (0OCyXkaeHHs, OOMEH MHEHHSMHU, «MO3TOBbIE
HITYPMbI», KOOPJMHALIMSI COBMECTHBIX JEMCTBUI, ONpeeieHue KpUTEPUEB 10 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PerynsiTuBHbIC YHUBEPCAIbHbIC YUeOHbIE el CTBUA:

YMEHHE CaMOCTOSITENIbHO OINpPENEysTh LENU JeATeNbHOCTH, JIaHUPOBaTh, OCYLIECTBIISTD,
KOHTPOJMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BBIOMPATH
Haubonee d¢¢eKTuBHbIE CMNOCOOBI pemieHus y4eOHbIX M [O3HABATENbHBIX  3a7ad,
CaMOCTOSITEJIBHO COCTABJIATh WJIH KOPPEKTUPOBATh NPEIJIOKEHHBIA AJITOPUTM JEHCTBHM IpHU
BBIMIOJIHEHUM 33JaHUN ¢ y4€TOM MIOJIydEHMs HOBBIX 3HAHMH 00 M3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3ysbTara 3asBJICHHON LieiH,
YMEHHUE HCII0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUH 33 JaHUH.

INPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKAHUA,
YCTQHOBJIEHHOTO JIaHHOM (enepanbHOi pabodell MporpaMMoOM, BBIAEISIOT: OCBOEHHBIE
oOyJarolMMHUCST Hay4yHble 3HAaHUS, YMEHUS U CIOCOObI JeicTBull, cneuuduyeckue UIs
IpeaMeTHON o0nacTh «XuMUS», BHUIBl JAEATEIBHOCTH IO IOJYYEHHUIO HOBOIO 3HAHUA, €ro
MHTEpIpeTaluy, IpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHbIX YU€OHBIX U HOBBIX CUTYyaIUsX.

K xoniy oOyuenust B 8 kiacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTbH y OOyUaIOIUXCS YMEHHUI:

® DPACKPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX IOHATHI: aTOM, MOJIEKYyJa, XUMUYECKUN

3JIEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BELIECTBO, CMech (OJHOpPOAHAs U
HEOJTHOPOJIHAsA), BaJCHTHOCTb, OTHOCHTENIbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JII XUMHUYECKOIo
3JIEMEHTa B COEAMHEHHUM, MOJIIPHBIM 00BEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJb,
3JIEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUUYECKas peakius, KiaccupuKarus
peaKuuii: peakliuu COEANHEHHNs, pEaKLUU Pa3IOKEHNs], PEaKIIMK 3aMEIICHUs], peaKun
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TEIIOBOM 3 PEKT peakuu, sSApo aToMa,
9JIEKTPOHHBIA CJIOW aToma, aTOMHasgopOHMTalb, pajlyCc aToMa, XMMHUYEcKas CBS3b,
MOJISIpHAs. M HEMOJISIpHAsl KOBAJICHTHAs CBA3b, MOHHAs CBS3b, MOH, KAaTHMOH, aHUOH,
pacTBOp, MaccoBas J10Jis BelllecTBa (IPOLIEHTHAsI KOHIIEHTPALlKs) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHMUYECKHUX MOHATHUM W IPUMEHATH 3TH

MIOHATHS IIPU ONHMCAHUU BEIIECTB U UX IIPEBPALICHU;



® CIOJNB30BaTh XHUMHYECKYI0 CHUMBOJIMKY JJIsSi COCTaBJICHHS (OPMYyN BEIIECTB H
YPAaBHEHUN XUMUUYECKUX PEAKLIHIA;

® OIpeneNsTh BaJCHTHOCTh aTOMOB JJICMEHTOB B OHHAPHBIX COCAMHCHUSX, CTCTICHb
OKHUCJICHHS JJICMCHTOB B OWHApHBIX COCAMHCHUSAX, MPUHAIC)KHOCTh BEIIECTB K
OTIpeNICIEHHOMY KJIACCY COSAMHCHHWU 10 (QopmynaMm, BHI XUMHUYECKOW CBS3U
(KoBaJIeHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

e packpbiBaTh cmbici [lepunoanueckoro 3akona JI. M. MenaeneeBa: 1eMOHCTPUPOBAThH
MMOHUMAHHUE TEPHOTUYECKON 3aBUCUMOCTH CBOWCTB XMMHMUYECKHX D3JEMEHTOB OT HUX
nojoxenus B [lepmoanueckoil cucTeMe, 3aKOHOB COXPAaHEHUSI MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HHUs, 3aKOHa ABOTaApoO;

® OMNHUCHIBAaTHh M XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoaudeckoit cuUCTEMbI
XUMHUYECKUX DJIEMEHTOB: pa3iiMyaTh MOHATHS «rjaBHas mnonarpynmna (A-rpymnma)» u
«moboynas moxarpymnma (b-rpymma)», Maneie W OOJBIINE TEPHOMBI, COOTHOCUTH
0003HaueHMsI, KOTOpbIe UMetoTCs B Tabnuie «[lepuoanueckas cucreMa XUMUYECKUX
anemeHToB J[. Y. MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAn sAapa, OOIIee 4YHCIO DJJICKTPOHOB U
pacrpeiefieHrne UX 1o JIEKTPOHHBIM CIIOSIM);

e KjacCU(UIUPOBATH XUMHUUECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECCKUE
peaknuu (IO YMCIYy ¥ COCTAaBy Yy4YacCTBYIONIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY
shdekry);

® XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XWMHUUYECKHE CBOMCTBA BEIIECTB Pa3TUUHBIX
KJIacCOB, TOATBEpXKJas  ONHWCAHME MpPUMEpaMU  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

® [POrHO3MPOBAaTh CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JINYHBIX YCIOBHUSX;

® BBIUHCIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUu;

® [PUMEHATHh OCHOBHBIE ONEPALUHU MBICIUTEIBHON NEATEIBHOCTH — aHAJIW3 U CHUHTE3,
cpaBHeHHE, 0000IIEHIE, CUCTEMATH3AIUI0, KiIaccu(UKaIHIO, BBISBICHUE MPUYUHHO-
-CJIEJICTBEHHBIX CBS3€d — JUIsI U3YYEHHs] CBOWCTB BEIIECTB U XUMHUYECKUX PEAKLUU,
€CTECTBEHHO-HAy4YHbIE  METOJbl  MO3HAaHUS  —  HAONMIOJEHHE,  U3MEpEeHHE,
MOJENUPOBAHNE, SKCTIEPUMEHT (PEAIbHBIN U MBICIICHHBIN);

e cleloBaTh MpaBUIaM [OJIb30BAHHUS XMMHUYECKOM TOCyAod H  J1a00paTOPHBIM
o0opynoBaHHEeM, a TaKXkKe IMpaBuiiaM OOpalIeHUs] C BEIIECTBAMH B COOTBETCTBUU C
HWHCTPYKUHUSMHU TIO BBITIOJHEHUIO JT1a00OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYSHHUIO
U CcOOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOJOpPOJA M KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C ONPEAEIEHHON MacCOBOU JOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
U NPOBOJANTH XUMHYECKHE SKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIENIOYEH U
KHCIIOT C TIOMOIIIBIO HHAUKATOPOB (JIaKMYC, peHONPTaNIenH, METUIIOPAHK U IPyTHUe).

K koHiy obyuenus B 9 kJjacce mpeiMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

® PACKpBIBATh CMBICI OCHOBHBIX XMMHMUYECKHX MOHITHH: XMUMHUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, UOH, KAaTHOH, aHUOH, TPOCTOE BEILIECTBO, CIOKHOE BEUIECTBO, BaJICHTHOCTb,
ANEKTPOOTPULATENBHOCTb, CTENEHb OKHUCIIECHUS, XUMUYECKas peaklus, XUMHUYecKas



CBSI3b, TEIUIOBOU 3((PEKT peaklnu, MOJIb, MOJISIPHBIH 00BEM, PacTBOp, AIEKTPOJIUTH,
HEDJICKTPOJIUTHI, 3JEKTPOJIUTHYECKAas JAUCCOLMAIMS, PpEaKIUH HOHHOTO OOMEeHa,
KaTaJln3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTuMble W HeoOpaTUMbIE pPEaKINH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKUUH,  OKUCIMUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTaHOBJIEHHE, aJUIOTPOINHUs, aM(POTEPHOCTb, XUMHUUYECKas CBSI3b
(KoBajieHTHasi, MOHHAs, METaJUIMYecKas), KpUCTAJUIMUEcKas peléTKa, KOppOo3Hs
METaJJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOM pEakluu, MpeleibHO JOIyCTHUMast
koHueHtpauus [IJIK BemecTsa;

WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUH U HPUMEHATH 3TU
MOHSTHS TIPU ONKMCAHUU BEIIECTB U UX IPEBPALICHUI;

HCIOJIb30BAaTh XMMMUYECKYI0 CHMBOJIUKY JUISI COCTaBlieHUS (OpMyd BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIU;

OTPENENATh BaJEHTHOCTh M CTENEHb OKHUCJIEHHS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX PpA3IM4YHOTO COCTaBa, IMPHHA/IEKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIaccy coeAuHeHu# 1o (opmyrnam, BUJI XUMUYECKOW CBsI3M (KOBAJICHTHAsl, MOHHAs,
MeTajyinyeckasi) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHA IO XUMHYECKOH
(dbopmyre, XxapakTep cpelbl B BOAHBIX PACTBOpaxX HEOPraHUUECKUX COEAMHEHUH, THII
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbica [lepuoanueckoro 3akoHa [[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMaHME: OMHUCHIBATh M XapakTepu3oBaTh TabiuuHyo ¢opmy llepnoanueckoit
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3iuyaTh MOHATHUS «TJlaBHasg mnoarpynmna (A-
rpynmna)» u «mobounas noxarpynmna (b-rpymma)», Mameie ¥ OOJBIINE TIEPHOJIBI,
COOTHOCHUTh 0003HAYEHHUS, KOTOpPbIE HMEIOTCA B MEPUOAUYECKON Tabmuie, ¢
YHUCIIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB U
3apsf aapa, o0IIee Ynuciao 3JIEKTPOHOB U pacHpeesieHne UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OIIMEe 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DJIEMEHTOB M UX
COEIMHEHUI B IpeJesiax MalbIX MEePUOJIOB U TJIaBHBIX MOJATPYII C YY4ETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHUE 3JIEMEHTbI, HEOPraHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YKUCIY U COCTaBY y4YacTBYIOIIUMX B PEAKIMH BEUIECTB, MO TEMIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTENeHEeW OKUCICHHSI XUMHUYECKUX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOIIME U cHenu(UuecKue XUMHYECKHe CBONCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKIas OMHCAHUE MPUMEPAMU MOJEKYISPHBIX U
WOHHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI;

COCTaBIIATh YPABHEHUSI JICKTPOIUTUYECKON TUCCOLMAIIMU KUCIIOT, IEIOYel U COJeH,
MIOJIHBIE U COKPAIEHHBIE YPaBHEHUS PEaKIMii HOHHOrO 0OMEHa, ypaBHEHHS peaKiui,
MOATBEPKAIONIUX CYIIECTBOBAHHE TE€HETUYECKOM CBA3M MEXKAY BelIECTBaMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYHIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMI IOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHca ATUX PeaKIMA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
IIPOTEKAHNS XMMUYECKUX NPEBPAILIEHUN B PA3JINYHBIX YCIOBHUSX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 JIEMEHTa 10 (popMysie COeTUHEHUS, MaCCOBYIO JIOJIIO BEIECTBA B
pacTBope, NPOBOIUTH PACUYETHI IO YPABHEHUIO XUMHUECKOMN pPEaKLnu;



coOnrofaTh TMpaBWiIa MOJB30BAHUS XMMHUYECKOW TMMOCYHOW ©  1abopaTopHBIM
o0opymoBaHHEM, a TaKkKe TMpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHUH C
HWHCTPYKIUSMHU TIO BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYECKUX OTBITOB TIO MOJTYYCHHUIO
¥ COOMPAHMIO ra3000pa3HBIX BEMIECTB (aAMMHUAKa U YTIICKUCIIOTO ra3a);

MPOBOJIUTh PEAKIMH, MOATBEPKAAIONIME KAUECTBEHHBIM COCTAaB Pa3IMYHbIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWIHMKAT-, Cynb(har-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS M HOHBI H3YyYEHHBIX
METAJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIbHONW NESITEIBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, O000OIIEHNEe, CHUCTEeMATU3aIMI0, BBISIBJICHUE MPUYMHHO-CIECICTBEHHBIX
CBSI3€M — JUIsl M3Yy4YEHHS CBOMCTB BEIIECTB U XHUMHUYECKHX PEAKIUM, €CTECTBEHHO-

HAayY4YHBIC MCTO/bI

IIO3HAaHUA —

9KCIEPUMEHT (pEabHbI U MBICICHHBIN).
TEMATHYECKOE IINTAHUPOBAHHUE

HaOII0ACHIE,

U3MEpPEHUeE,

8 KJIACC
No HawnmenoBanue pasnenos (Tem) KommuectBo B Tom uncne Ha mpoBeieHNE
4acoB I10 IIpakTrueckux KoHTponbpHbIX
mporpamme pabort pabor
8 knacc
1 | HayanbHble TOHSTHA U 3aKOHBI 29 2 1
XUMHH
2 | Baxuelmue mpeacTaBUTENH 29 3 1
HEOPraHWYECKHUX BEIICCTB.
KonmuecTBeHHBIC OTHOIICHUS B
XUMHH
3 | OcHOBHBIE KJIacChl 16 1 1
HEOPraHWYECKUX COCTMHEHUN
4 | [lepnoanueckuit 3aKOH u 11 -
Ilepuoauueckas cucTeMa
XUMHUYeCKUX 3memeHnToB J[. .
MeneneeBa U CTPOCHHE aTOMa
5 | Xumuueckas CBSA3b. 17 - 1
OKHCIUTEIBHO -
BOCCTAHOBUTEJIbHBIE PEAKIIHU
Hroro 102(u3 HUx34 6 4
pe3epB)
9 KJIACC
1 | IloBTOpeHue u 0600IICHHE 5
CBEJICHUH IO Kypcy 8 Kiacca.
XUMHUYECKUE PEAKIUU
2 | XUMHYECKUE PEaKIIUU B 10 1 1
pacTBopax
3 | HeMmeTamisl 1 UX cOeIMHEHUS 25 4 1
4 | Mertauisl ¥ UX COEIUHEHUS 16 2 1
5 | Xumusi v OKpyKaromias cpena 2
6 | O0o0OIIIEHHE 3HAHMUI [T0 XUMUHU 5 1

MOJCIINPOBAHHUC,




3a KypC OCHOBHOW LIKOJIBI.
[ToaroroBka k OcHOBHOMY
rocy/1apCTBEHHOMY 3K3aMEHY

(0rn)
Pe3zeps 4
Htoro 68




KanenaapHo- tematuyeckoe mianuposanue 8A,8b kiace

No HanmenoBanue pasnena, TeMbI Komu | [ata u3yuyenus | Ilpume-

ypo 4ecT

Ka BO YaHHe

4aco no | mo
B
wiany | Qaxty
IlepBoHaya/bHBbIE XMMUYECKHE MOHATHSA (29 yac.)

1 [Ipenmer xumuu. Poib XuMuu B )KU3HU YeIIOBEKA. 04.09

2. | MeTto1p1 M3y4eHHs XHMHUH. 1 05.09

3. | ArperarHble COCTOSIHUSI BEIICCTB. 1 07.09

4. | MpakTuyeckas padora Nel o teme: «IIpaBuia 1 11.09
TEXHHUKHU 0€30MaCHOCTU U HEKOTOPbIE BUBI PA0OT B
XUMUYECKOH 1ab0paTopum.

5. | IlpakTuueckasi padora Ne2 no teme: «HabmroneHus 3a 1 12.09
TOPSIIIIEH CBEUON».

6. | Yucreie BemecTBa u cMecu. OU3MUCCKUE SIBICHHS — 1 14.09
OCHOBA pa3/ieJICHUs] CMecel B XUMHUH.

7. | llpakTHyeckas padora Ne3 1o TeMe: «AHAIIN3 TOYBBI» 1 18.09

8. | ATOMHO — MOJIEKYIIIpHOE yueHne. XUMUYECKHE 1 19.09
AJIEMEHTHI.

9. | BemectBa MOJIEKYISPHOTO, HEMOJIEKYIIPHOTO CTPOEHHUS 21.09

10. | 3HaKkM XMMHYECKHX 37I€MEHTOB. [lepuomuaeckas Tabauua 25.09
xumudeckux saeMenToB J[.JM1.MenneneeBa

11. | KpaTkas XxapakTepuCTHKa XHMHUYECKOTO JIEMEHTA 110 €ro 1 26.09
MIOJIOKEHUIO B MIEPUOIUIECKON CUCTEME
J.1.MeHpaeneeBa

12 | 3aK0H IOCTOSHCTBA COCTaBa BEILLECTB. XUMHUUECKas 1 28.09
dbopmyna. BaqeHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB.

13. | OtHocuTtesnpHas atoMHast Macca. OTHOCHTEIbHAST 1 02.10
MOJIEKYJISIpHAsl Macca.

14. | Xumunueckue popmynsl. MaccoBast 10J1s1 XUMHYECKOTO 1 03.10
9JIEMEHTA B COEJIMHEHUHU.

15 | PemieHune mpakTHKO-OPHEHTUPOBAHHBIX 337124 C 1 09.10
PUMEHEHHEM MacCOBOH JIOJIH.

16 | BanmeHTHOCTB. 1 10.10

17. | Onpenenenne BaICHTHOCTH XHMHUYECKOTO DJIEMEHTA I10 1 12.10
(dbopmMyre BerecTna.

18 | CocraBnenne xumudeckoi GOpMyIIbI IO BaJCHTHOCTH 1 16.10




XUMHWYCCKOI'O 3JICMCHTA

19. | dusnyeckue U XUMUYIECKUE SIBICHUA. X AMHYIECKAS 1 17.10
peakmus. [Tpu3Haky U yCIOBUS MPOTEKAHMS XUMHICCKUX
peakuui

20. | 3aKOH COXpaHCHUS] MACCHI BEHIECTB. XUMHUICCKHE 1 19.10
yYpaBHEHHSL.

21. | Vpok- ylpakHEHHE Ha COCTaBJIEHHE YpaBHEHHi 1 23.10
XUMHNYCCKUX PCAKIIUU.

22. | Knaccuduramusi XAMHYECKUX PEAKIHiA TI0 COCTAaBY 1 24.10
YKCIIy PEareHTOB U IPOJYKTOB

23. | Turbl XHMHYECKUX PEAKITUHA. 1 26.10

24. | Peaxuus pa3ioxeHHsl, PEaKI¥sl COCTMHCHUSI. 1 06.11

25. | Peakuus 3amMenieHust 1 07.11

26. | Peakuus oOMeHa 1 09.11

27. | VpoK- yIpa)KHEHHE Ha COCTaBJICHHE YPABHEHUI 1 13.11
XUMHUYECKUX PEeaKIui.

28. | IToBTopenue u 0600menue Temol. [ToaroToBKa K 1 14.11
KOHTPOJIbHOU padoTe

29. | KonTpoanHasi padota Nel o reme: «IlepBoHavaibHbIC 1 16.11

XUMHNYECCKHUE IIOHATUA ».

BaskHeiilme npeacTaBuTe M HEOPraHUYeCKuX BemecTs. KonyecTBeHHbIE OTHOIIEHHS B
xumuH.(29 yac.)

30. | Anamu3 KOHTPOJILHOM paboThl. Bo3mayX 1 ero cocras. 1 20.11

31. | Pemrenue 3ama4  Ha HaxoXIEHUE OOLEMHOM IOIU Ta30B 1 21.11
B CMECH.

32. | Kucrnopoa — smeMeHT U npoctoe BemecTBo. O30H 1 23.11

33. | ®dusnyeckre U XUMHYCCKHE CBOMCTBA KHUCIIOPO/Ia 1 27.11
(peakiuu okucaeHus, ropeHue). [lonstre 06 okcumax

34. | YupaxkHeHus Ha COCTaBJIEHHE (POPMYJT OKCHJIOB. 1 28.11

35. | CocoObl MOJTy4YeHHUs KHCI0POo1a B Jabopatopun U 1 30.11.
npombiuieHHOCTH. [TpuMeHeHne kuciopoa.

36. | TerutoBoii 3ppekT XUMUIECKOI peaKIiy, IOHITHE O 1 04.12

TEPMOXUMHUYCCKOM YpaBHCHHHU, 3K30- U
OHAOTCPMUYCCKUX PCAKIUAX

37. | IlpakTu4yeckasi padora Ned no teme: «Ilonydenue, 1 05.12
cOOMpaHUe U PACIIO3HABAHUE KHCIOPOIay.

38. | Bogopoa — »IeMEHT U mpocToe BeliecTBo. Haxoxkaenue 1 07.12
B IIPUPO/IC.

39. | dusnyeckne U XAMHYECKHAE CBOCTBA BOJAOPOIA. 1 11.12
[Tpumenenne Bogopoa.

40. | IMonsitre o kucnoTax U coysix CrocoObl MoTydeH s 1 | 1212
BOJIOPO/JIa B JIAOOPATOPUH MPOMBITIIIEHHOCTH.

41. | IlpakTHueckas padora Ne5 o Teme: «[lomyuenue, 1 14.12

CO6I/IpaHI/Ie 1 pacClioO3HaBaHHUC BOJAOPOJIA».

42. | Kucnorsl. 1 18..12




43. | Coun. 1 19.12

44. | Konn4uecTBo BEIIECTBA. 1 21.12

45. | PacyeTsl ¢ UCIIOJIB30BAHUEM MTOHATHIH «KOJIMYECTBO 1 25.12
BEIECTBAY, KMOJISIPHAS MACCay, KIUCIIO ABOTAJPO»

46. | PemeHue IpaKTHKO-OPUEHTHPOBAHHBIX 3a/1a4. 1 26.12

47. | MoussipHblii 00bEM ra3os. 1 28.12

48. | PacuéThl 0 XUMUYIECKUM YPABHCHHSM. 1 11.01

49. | PacyeTsl ¢ UCIONIB30BAHUEM ITOHATHHI «KOJIMYECTBO 1 15.01
BEIECTBA», «MOJISIPHAS MACCay, «MOJISIPHBIN 00beM
ra3oB»

50 | Pemienune nMpakTHKO-OPHEHTHPOBAHHBIX 3a/1a4. 1 16.01

51. | Boga. XuMu4eckue CBOMCTBA BOBL. 1 18.01

52 | OcHoBaHus. 1 22.01

53. | Boma kak pacTBoputels. HachleHHbIE 1 1 23.01
HEHACBIIEHHBIC PACTBOPEI.

54. | PactBopsl. MaccoBas 70Jis1 paCTBOPEHHOTO BEIECTBA. 1 25.01

55. | Pemenwne 3a1a4 Ha HaXOXKIECHAE MACCOBOM JIOIH, 29.01
PACTBOPEHHOI'0 BEHICCTBA, MOJIIPHON KOHICHTPAIWH.

56. | MpakTuyeckas padora Ne6 o teme: «IIpurotosieHne 1 30.01
pacTBopa C 3aJJaHHO MacCOBOM JI0JIE paCTBOPEHHOTO
BEIIECTBAY.

57. | O60061IEHNnE U CUCTEMATA3ALNS 3HAHUM TI0 TEME 1 01.02
«BaxHeWmue mpecTaBUTEIN HEOPraHUIECKUX BEIICCTB.
KonnuecTBeHHBIE OTHOMIEHHS B XUMUK.

58. | KonTpoabHas padora Ne2 o teme: «Bakueiime 1 05.02
MIPEJICTAaBUTEIIM HEOPTaHNYCCKUX BEIIECTB.

KonnyecTBeHHBIE OTHOLIEHHS B XUMUK.
OcHOBHBIE KJIacChl HEOPTraHUYeCKUX coeanHenmii.(16 gac)

59. | Okcupl, X KiIacCH(pHUKALINS. 1 06.02

60. | XuMuueckue CBOMCTBA OKCHIOB 08.02

61. | OcHoBaHus, X KIIaCCH(PHUKALINS. 1 12.02.

62. | XuMuueckue cBOMCTBa OCHOBAHUIA. 1 13.02

63. | KucaoTel, ux KiacCupUKaLIHs. 1 15.02

64. | XuMuueckue cBOMCTBA KUCIIOT 1 19.02

65. | Comamn, ux KiaaccupuKaIHs 1 20.02

66. | XuMuueckue cBOMCTBA CONIEH. 1 22.02

67. | Ypoku — ynpaxkuenue 1mo remam : «KucaoTel ,0CHOBaHUS, 1 26.02
COJIH

68. | I'eHeTHYECKHIA PsI METAILIA. 1 27.02

69. | I'eHeTHYECKHIA PsIT HEMETAIIA 1 29.02

70. | T'enetnueckas cBs3b MEXK/IY KIIaCCAMU HEOPTraHUYECKUX 1 04.03

COEIMHEHUI.




71 | Peuienue 3a1a4 v ynpaxHEHHI Ha 3aKpPEIUICHUE 3HAHUN 1 05.03
00 OCHOBHBIX KJIACCaX HEOPraHWYECKUX COCTMHCHUM

72 | MlpakTuyeckasi pagora Ne7 no teme: «PemreHue 1 07.03
IKCIIEPUMEHTAIBHBIX 337134 10 TeMe: «OCHOBHBIC KITACChI
HEOPraHUYECKUX COCTUHEHUIN.

73 | O00OILLIEHNE U CHUCTEMATH3AIMS 3HAHUM TI0 TEME! 1 11.03
«OCHOBHBIE KJIACCHI HEOPTaHMYECKUX COCAMHEHUID».

74 | KonTpoabsHas pa6ora Ne3 o teme: «OCHOBHBIC KJIaCChl 1 12.03
HEOPraHUYECKUX COCAMHEHUI.

Ilepuoauyecknii 3aK0H U NepuoANYECKasi cucTeMa Xumuyeckux 31eMeHToB .. Menaeseena.
Crtpoenne aroma. (11uac.)

75 | EcrecTBeHHBIE CEMENCTBA XUMHYECKUX DJICMEHTOB. 1 14.03
AMbOTEPHOCTb.

76 | EctecTBeHHBIE CEMENCTBA XUMHUUECKUX 3JIEMEHTOB. 1 18.03
AMGbOTEpHOCTb.
OTkpeiTHE IepHoIIeckoro 3akoHa J[.1. MeHnneneeBbM. 1 | 19.03.

77

78 | OCHOBHBIC CBEJICHUS O CTPOSCHUH aTOMa. 1 21.03

79 | CtpoeHue AIeKTPOHHBIX 000JI0UYEK aTOMOB. 1 | 25.03

80 | CtpoeHue AIIeKTPOHHBIX 000J0UYEK aTOMOB. 1 | 26.03

81 | [lepmoanueckasi cUCTEMa XUMHYECKUX SJIEMEHTOB. 1 08.04

82 | [lepmoanueckasi CUCTEMa XUMHUYECKUX JIEMEHTOB. 09.04

83 | XapakTepucTHKa 3eMeHTa-MeTasuia 1o ero noygoxenutos | 1 | 11.04
MEPUOANIECKON CHCTEME.

84 | XapakTepuCTHKa eMeHTa-HeMeTasuIa 1o ero nosgoxenuto | 1 | 15.04
B MEPUOUYECKOM CHCTEME

85 | 3HaueHHe MEPUOANIECKOTO 3aKOHA U MTEPUOIUISCKON 1 16.04
CHUCTEMbI XUMHUUYeCKHX djieMenToB [[.M1. MenneneeBa

XumMnueckas cBsizb. OKNCJIANTEIbHO-BOCCTAHOBUTE/IbHBIE peakuun. (174ac.)

86 | MouHas xumuyeckas CBA3b. 1 18.04

87. | Ypok — ympakHeHHe Ha 3aKperieHue HaMCaHUs CXeM 1 | 22.04
00pa30oBaHUs HOHHOM CBSI3H.

88. | KoBanenTHas xumuyeckas CBA3b 1 23.04

89. | KoBaneHrtHas HemoJisspHas XUMUYecKas CBsi3b W noyisipHas | 1 | 25.04
XUMUYECKas CBSI3b

90. | Ypok- ympakHeHHEe B HAMMCAHUH CXeM 00pa30BaHMs 1 | 29.04
KOBAJICHTHOW HEMOJIIPHOW U KOBAJICHTHOW MOJIIPHOU
CBSI3H.

91. | Meraumnyeckas XMUMHYECKAsI CBA3b. 1 | 30.04

92. | CremneHp OKUCIIEHUS. 1 06.05




93. | Crenenn okuciienus: . OKHCIMTEb, BOCCTAHOBUTEIb. 1 | 07.05
94. | OKHCIUTENIbHO-BOCCTAHOBUTEILHBIC PEAKITUH. 13.05
95. | CocraBneHue ypaBHEHUN OKUCIUTEIHHO- 14.05
BOCCTaHOBHUTEJBHBIX PEAKIIUH METOJIOM SJIEKTPOHHOTO
OanaHca
96. | O6oOmeHre 1 cuCTeMaTU3aIMsI 3HAHUH 110 TeMaM 1 | 16.05
«IIeprnoanveckuii 3aKOH U MEPUOANYECKAS] CUCTEMA
xumudeckux 3neMentoB . . MenaeneeBa. Ctpoenue
aToMa» B «XuMudeckas cBsizb. OKUCIUTEIHHO-
BOCCTaHOBHTEIIHLHBIC PCAKITUI
97. | Kontpoasnas padora Ned «[lepnonndeckuii 3ak0H 1 1 | 20.05
MEepUOINYECKasi CHCTEMA XUMHYECKUX AeMeHTOB []. U.
MenneneeBa. CTpoeHue atoMay U «XUMHUYECKas CBA3b.
OKHCIUTENTEHO-BOCCTAHOBUTEILHBIC PEAKITHI)
98 | Aranmu3 KOHTPOJIEHOU paboThl. O00OIICHNE 1 1 | 21.05
crcTeMaTH3alMs 3HaHUH 10 Kypcy 8 Kiacca.
99. | OOGoOmeHue u cUcTeMaTH3aNus 3HaHUI TI0 Kypcy 8 1 | 23.05
KJacca.
KaneHnapHO— TEMATUYECKOC INIAHUPOBAHHUE 9 kaacc
No Tema K | Jdara [Ipumeuanue
n/m 0
o | o 1o
q
mwiaHy | ¢akry
a
c
IloBTOpeHue u 0000IeHNe CBeeHUIl M0 Kypcy 8 Kkiacca.
Xumuyeckue peakuuu (5 4)
1 Kiaccudukarys HeopraHM4eCKHX BEIIECTB U X 1 | 06.09.
HOMEHKJIaTypa
2 Knaccudukanus xumuueckux peakuui mo pazaudasiM | 1 | 08.09
OCHOBAHHSM
3 CocraBieHne ypaBHEHUN XUMUYECKUX PEAKIUit 1 |13.09
4 [ToHsATHE O CKOPOCTH XMMHYECKON PEAKLIUU 1 ]15.09
5 @DakTOpBl, BAUSAIOLIME HA CKOPOCTh XUMUYECKUX 1 120.09
peakuun
XuMH4YecKue peakuuu B pacrsopax (10 1)
6 DNEeKTpOIUTHYECKAsT JUCCOLUALUS 1 ]22.09




7 OcHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOTUTUYECKON 1 ]27.09
muccormanuu (TO/)

8 XVMHUYECKUE CBOMCTBA KHCIIOT KAaK 3JIEKTPOJIUTOB 1 |29.09

9 YcnoBus npoTeKaHus peaknuii Mexay aiaekrponutamu | 1| 04.10
710 KOHIIA.

10 XVMHYECKUE CBOMCTBAa OCHOBaHMH Kak anekrposmroB | 1 | 06.10.

11 XHUMHUYECKUE CBOMCTBA COJIEN KaK AJIEKTPOJIUTOB 1 |11.10.

12 [onsiTne o ruaposU3e conen 1 ]13.10

13 Ilpakmuueckas paboma 1. Pemenne | 1 | 18.10
IKCIIEPUMEHTATLHBIX 3aa4 1o Teme
«DIEKTPOIUTHICCKAS TUCCOTHATIHS

14 OO6o01enre U cucTeMaTu3alis 3HaHuH 10 TeMe 1 |20.10
«XUMHUYECKUE PEAKIIH B PACTBOPAX AIIEKTPOIHTOBY

15 Koumponvnas paboma 1 mo teme «Xumuaeckue |1 | 25.10
peaKIyu B pacTBOpax IEKTPOIUTOBY

HemeTanjabl 4 UX coequHeHus (25 4)

16 OO6mrast XxapaKTepuCTUKAa HEMETALIIOB 1 |27.10

17 O6mras xapakrepuctuka snemeHToB VIIA-rpymmer — | 1 | 08.11
raJloreHOB

18 CoennHeHns rajloreHoB 1 ]10.11

19 Ilpakmuueckas paboma 2. VI3ydenne cBOMCTB 1 1511
COJISTHOW KUCIIOTBI

20 O6mas xapakrepuctuka aneMeHToB VIA-rpynmnsr — 1 1711
xanpkoreHoB. Cepa

21 CepoBosiopoa u Cynb(uIbI 1 |2211

22 Kucnoponnsie coenuHeHus cepbl 1 |2411

23 Ilpakmuueckasn paboma 3. 13yuenue cBoiict cepHoir | 1 | 29.11
KHCTIOTHI

24 OOm1ast xapakTepuCTUKAa XMMHYECKHX 3ieMeHToB VA- | 1 | 01.12
rpynmnsl. A30T

25 Ammuak. Conu aMMOHUS 1 |06.12




26 Ilpaxmuuecxas paboma 4.IlonydeHne aMMuaka u 1 |08.12
HU3YyYECHHUE Er0 CBOMCTB

27 Kucnoponnsie coenunenus azora 1 |13.12

28 A30THas KHUCJIOTA, €€ MMOJIyYeHUE U CBOWCTBA. 1 |15.12
Hurpartsr.

29 docdop u ero coemuHEHUS 1 |20.12

30 Oomast xapakTepucTuka 3meMeHToB |V A- rpymnmsl. 1 ]22.12
Yraepon

31 Kucnopoansie coemuHeHNs yriepoaa 1 ]27.12

32 Ilpaxmuuecxas paboma 5.Ilomydenue yraekucioro |1 | 29.12
rasa u U3y4eHue ero CBOMCTB

33 YT1eBoa0po 16l 1 |10.01

34 Kucnopoaconepskaiue opraHu4ecKue COeTMHEHUS 1 |12.01

35 Kpemuuii u ero coeiMHESHUS 1 |17.01

36 CunukaTHasi TPOMBIIIICHHOCTh 1 119.01

37 [Tony4yeHnue HEMETAIIOB 1 |24.01

38 [TonydyeHne BayKHEUITUX XUMHUECKUX COCAMHEHUHN 1 ]26.01
HEMETaJJIOB

39 0O0600menue o reme «Hemeraiel 1 ux coequaenus» | 1 | 31.01

40 Konmponvras paboma 2 no teme «HemeTamisl 1 ux 1 |02.02
COCIIMHEHUS

Merajuibl u ux coeauunenus (1749)

41 OO1as XxapakTepUCTUKA METANIOB 1 |07.02

42 XUMUYECKUE CBOMCTBA METAJIIOB 1 |09.02

43 OO1ast xapakTepuCTHUKa 3J1eMeHTOB | A-rpyrmisl 1 |14.02

44 Baxkuelinre coJii MEeI0YHbIX METAJLIOB, UX 3HaueHue |1 | 16.02
B MIPUPOJE U KU3HU UETOBEKA.

45 O6mas xapakrepuctuka || A-rpymimsl 1 |21.02

46 Baxxuetinme colm ménoyHo3eMeNbHBIX MeTaiioB, ux | 1 | 28.02




3HA4YCHHUC B IIPUPOAC U )KU3HU YCIIOBCKA

47 JXéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHUs 1 101.03
48 Ipakmuyeckas paboma 6. )KECTKOCTH BOJBI U 1 |06.03
crocoObI €€ yCcTpaHeHus
49 AJIIOMUHHI ¥ €T0 COCTUHEHUS 1 |13.03
50 XKerneso u ero coeuHeHMS 1 |15.03
o1 3HavYeHNE COCIMHEHUI Kesle3a B MPUPOJIE U )KU3HU 1 |20.03
9eoBeKa
52 Ilpakmuueckas paboma 7. 1 |22.03
Pemenne skcriepuMeHTAIBHBIX 33149 IO TEME
«Mertamns»
53 Koppo3sus MeTamioB u crmocoObl 3aluThl OT Hee 1 | 05.04
o4 Mertainibsl B Ipupoe. 1 |10.04
55 [TonsaTue o MeTaTypruu 1 |12.04
56 O6061eHue 3HaHui 1o Teme «MeTaib 1 |17.04
57 Konmponvnas paboma 3 o teme «MeTaibh» 1 |19.04
XuMus 4 OKpYsKawmas cpeaa (2 4)
58 XUMUYECKUH COCTaB IIAHETHI 3eMIIS 1 |24.04
59 OxpaHa OKpYKarOIICH Cpesibl OT XUMUYECKOTO 1 |26.04
3arpsi3HEHUS
O0001meHne 3HAHUI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.
IToaroToBKa K 0CHOBHOMY rocyiapcrBeHHOMY dKk3ameny (OI'J) (54)
60 BemecrBa 1 | 08.05
61 XUMHYECKUE Peakuu. XUMHUUECKHE CBOMCTBA 1 |15.05
MIPOCTHIX BEIIECTB
62 XUMHYECKHE CBOMCTBA CIIOJKHBIX BEILIECTB 1 |17.05
63 [ToBTOpenue u 0606menue no teme. [loaroroBka K 1 |22.05
KOHTPOJILHOH paboTe
64 Konmponvnaa  paboma  4(utoroBas mo kypey | 1 | 24.05




OCHOBHO IIIKOJIBI)
65 Peseps 1
66 Peseps 1
67 Peseps 1
68 Peseps 1

Hrtoro 64uacos

Jlucr KOPPEKTUPOBKHU KAJCHAAPHO-TEMATHIECCKOI'O IVIAHUPOBAHUSA

2023 — 2024 y4eOHbIii rojg

IIpeamer: xumus Kaace: 8 A, 8b Yuureasn: E.B. Hukonaesa
No Hara | [lara Tema Komuuectso [TpuunHa Croco6
ypoka| 1o o 9acoB KOPPEKTHPOBKHU KOPPEKTHPOBKHU
wiaHy B| ¢akry o o

KTII

IaHy | gaxty




Jlucer KOPPEKTUPOBKHU KAJCHAAPHO-TEMATHIECCKOI'O IVIAHUPOBAHUSA

2023 — 2024 y4eOHblii rojg

IIpeamer: xumus Kaacc: 9A, 9b Yuurens: E.B. Hukonaesa
Ne Hara | [ara Tema KonuuectBo [Tpuuuna Crnioco6
ypoka| 1o 1o 4acoB KOPPEKTHPOBKHU KOPPEKTHPOBKHU
IwiaHy B | ¢akry o o
KTII miany | daxry




YYEBHO-METOAUYECKOE OBECIIEYEHHUE

VMK «Xumus. 8 kimaccy»

1. Tabpuensa O. C. Xumus. 8 kinacc: yueOHUK a5 0011e00pa3oBaTeNbHBIX OpraHu3auuii /
O. C. T'abpuensna, U. I'. Octpoymos, C. A. Cnaako. — M.: IIpocemnienune, 2021

2. Taopuensa O. C. Xumusa. Metoaudeckoe ocodue it 8 kiacca yaeOHOe ocooue Jyis
obmeoOpazoBatenbHbix opranuzanuii / O. C. I'abpuensH, 1. B. Axcénosa, U. T.
OctpoymoB. — M.: [Ipocemnienue, 2019

3. Taopuensta O. C. Xumust. COOpHUK 3a/1a4 U YIpaXHEHWH. 8 Kiacc: yaeOHOe mocooue
st o6meoOpazoBatenbHbix opranmzanui/ O. C. I'abpuensn, U. B. Tpurybuak M.:
[Ipocsemenue, 2019

4. Tabpuensa O. C. Xumus. Terpams st 1a00paTOpHBIX OMBITOB M MPAKTUIECKUX PadoT.
8 xiacc: yuebHoe mocodue s odeoOpazoBarenbHbix opranu3anuii / C. ['abpuensn, U.
B. Axcénona, 1. I'. OctpoymoB. — M.: IIpocsemnienune, 2019

5. Taopuensa O. C. Xumusa. PaGowas Tterpams. 8 Kiacc: ydeOHOe TmocoOHe IS
obmeoOpazoBatenbHbix opranm3aruit / O. C. T'abpuensn, C. A. Cnaakxos, U. T.
OctpoymoB. — M.: [Ipocsemenue, 2019

YMK «Xumus. 9 kimace»

1. Tao6puensu O. C. Xumus. 9 kiacc : yaeOHUK 17151 00111e00pa3oBaTeIbHBIX OPraHu3aIuii /
0. C. l'abpuensu, W. I'. Octpoymos, C. A. CrnagkoB. — M.: IIpocsemnienue,2021

2. Tabpuensa O. C. Xumusa. Meroaudeckoe mocobue s 9 kmacca: yued. mocodue s
obmeoOpazoBaTenbHblx opranm3anuii / O. C. T'abpuensn, U. B. AxcénoBa, U. T.
OctpoymoB. — M.: [Ipocsemienue, 2019

3. T'abpuensa O. C. Xumusa. COOpHUK 3a1a4 ¥ yIpakHeHHH. 9 kiace : yueOHOe mmocodue
st obmeoOpa3oBarenbHbix opranusanuii/ O. C. I'abpuensn, WM. B. Tpuryouak. M.:
[Ipocenienue, 2019

4. Tabpuensu O. C. Xumus. Terpaap s 1aOOpaTOPHBIX OIBITOB U MPAKTUYECKUX PAdOT.
9 xmacc : yuebHoe mocobue i obOmeoOpa3zoBaTenbHbiX opranuzanuii /0.  C.
I'abpuensn, U. B. Akcénosa, U. I'. OctpoymoB. — M.: IIpocsemenune, 2019

5. Tab6puensu O. C. Xumus. Paboyas terpans. 9 knacc : yueOHOe mocodue st
obmeoOpazoBaTenbHbIX opranusanuii / O. C. I'abpuensH, C. A. Cnaakos, . I
OctpoymoB. — M.: [Ipocsenienue, 2019

Hugpopmayuonnsie cpedocmea
NHutepHeT-pecypcesl
1. http://www.alhimik.ru IIpeacraBiensl pyOpuKu: COBEThl aOUTYPUEHTY, YUUTENIO XUMHH,
CIpaBOYHUK (04eHb OoJIbIIas MOA00PKa TAOIHIl U CIPAaBOYHBIX MaTepHAIIOB), Beceast XUMHUS,
HOBOCTH, OJTUMITHAIbI, KyHCTKaMepa (Macca MHTEPECHBIX HCTOPUYECKUX CBEICHU).
2. http://www.hij.ru XKypnan «Xumust 1 )K13Hb» MOHATHO M 3aHUMATEIbHO paccKa3bIBaeT 000
BCEM MHTEPECHOM, UYTO MIPOMCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI KHBEM.



3. http://chemistry-chemists.com/index.html DiekTpoHHBII )KypHAT «XXUMHUKH U XUMHS», B
KOTOPOM HPE/ICTaBICHO MHOXECTBO

OTIBITOB MO0 XUMHH, 3aHUMATEIbHON HH(OPMALIUH, TIO3BOJISIONICH yBJICYb YUCHUKOB
IKCIIEPUMEHTAIILHON YaCThIO IIPEIMETA.

4. http://c-books.narod.ru BceBo3morkHas iuTepaTypa 1o XMMHH.

5. http://www.drofa-ventana.ru M3BecTHOe M31aTeNbLCTBO YueOHOM juTeparypbl. HoBuHKM
HAYYHO-TIOMYJISIPHBIX M 3aHUMATEIIbHBIX KHUT 110 XUMUH.

6. http://1september.ru XKypHais i yaurtesei u He TOJIbKO. bosbiioe koymyecTBo paboT
YUYCHUKOB, B TOM YHUCJIC U HCCIICA0BATEIBCKOTO XapakKTepa.

7. http://schoolbase.ru/articles/items/ximiya BcepoccuiiCKuin IKOIBHBIN MOPTAN CO CCHUIKAMU
Ha 00pa3oBaTeNIbHBIC CAaNUTHI 0 XUMUHU.

8. www.periodictable.ru CO0pHHK cTaTelf 0 XUMUYECKUX AIIEMEHTAX, WILTIOCTPUPOBAHHBIN
HKCTIEPUMEHTOM
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