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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOR
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3zoBaTesIbHbIX opranu3anusax Poccuiickoit @eneparum.

[Iporpamma mo XuMuu [a€T TpPEACTAaBICHHE O IIeNsAX, OOIIeH cTparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHs OOYyYalOIUXCsS CpPEACTBAMHU YYEOHOTO IpPEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEJIMETHOE COJIEpKaHKE, MPETyCMaTPUBACT paclpeielieHne ero 1Mo KilaccaM |
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMEbI TI0 XHMHH, ONIPEIENseT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XapPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, OnpeAessieT BO3MOKHOCTH TpeaMeTa s
peanmu3aiu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00Opa3oBaTelbHOM MporpamMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAK)Ke TPEOOBAHMIA K pe3yibTaTaM 00yJIeHUsT XUMHUH
Ha YypPOBHE IeJeid W3y4eHUs TpeaMeTa W OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
IPEJCTAaBICHUN O MaTEpUAIIBHOM €MHCTBE MUpPa, BaXKHYIO POJIb UTPAIOT (POpMUpPyEMble XUMHUEH
IIPEJCTABICHUS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 3BOJIIOLUM BEIECTB B IPUPOJIE, O MyTAX
pemieHust TI00anbHBIX MpoOJIEM  YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKOM 0€301MacHOCTH, TPOOIEM 3IpaBOOXpaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peaju3allud BO3MOXHOCTEH Il caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBI TMYHOCTH, €€ 0011eH 1 (YHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHHUE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB  MX  CAMOCTOSITENIbHOM  Y4eOHOM  JeSATEIbHOCTH,  AKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(heccuOHaNBHON 1eATEIbHOCTH;

3HaKOMHUT €O CIEeUU(UKON HAaydHOTO MBILIUICHHS, 3aKJIaJbIBACT OCHOBBI 1LIE€JIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, SIBJISAETCS OTBETCTBEHHBIM ATAllOM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHOH TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHbIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyyaromuxcs.

JlaHHble HampaBlieHUs B OOy4eHHU XMMHUHU 00ECHeyuBaroOTCs creuu(uKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS MeJarorn4eckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCs CUCTEMbI NTEPBOHAYAIBHBIX MOHATUH XUMHUH, OCHOB HEOPraHWYECKOH XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHIH OPraHu4ecKON XUMHH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XUMHHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpraHHM30BaHbl IO IMPHUHIMILY IOCJIEI0BAaTEIBHOIO Pa3BUTHs 3HAHUH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 AIIEKTPOIUTUIECCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBIMIOJTHAS (DYHKUUU OOBSICHEHUS W TPOTHO3HPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MPaKTUYECKOT0 MPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HAHUIO U METOJ[aM MO3HaHUs B Hayke. M3ydeHue Xxumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MW3YYEHHBIX YYEOHBIX TMPEIMETOB:
«Oxpyxaromuii Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUM OCHOB XMMUYECKON HAyKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAaHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MIOJIOKEHUH, JOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOTO XapakTepa, sA3blka HayKd, B
IPUOOLIEHUN K HAyYHbIM METO/IaM MO3HaHMsI IPU U3YYEHUH BEUIECTB U XUMUYECKUX PEAaKLUi, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIbHOCTH, OCBOCHUU IpaBUi 0€3011acHOrO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

[Ipy u3ydyeHUM XMMHMM Ha YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHUs Ba)XXHOE 3HAYECHUE
IpUOOpeN Takue Lelu, Kak:

— (hopMupoBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTh OOyuYeHHMs Ha CHUCTEMaTHYecKoe NpuoOIIeHne oOyJaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABaTEIbHOM  JEATEIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHuS,
(OopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEIbHOCTH, MO3HAHUS U CAaMOIO3HAHMs, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHIHI), IMEIOLINX YHUBEpPCAIbHOE 3HAYeHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue obmell GpyHKIMOHAIBHONW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHHMBAThH SIBJICHUS OKPYXKAIOIIEr0 MHUpPA, WCIOJIb3YS 3HAHUS U
OMNBIT, TOJYyYEHHbIE MPH H3YYEHUH XHMHH, MPUMEHATh MX TMPH pELIeHUH MpoliieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aronMXCsl TyMAaHUCTUYECKUX OTHOIICHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHM I BBIPAOOTKU SKOJIOTUYECKH 11€JIeCOO0pa3HOTr0 MOBEACHHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LENSIX COXPAHEHMsI CBOErO 3J0POBbsI M OKPYXKAIOLIEH MPUPOIHON
Cpenpl;



— pa3BUTHE MOTHUBAIMH K O0YYCHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOILEUEIIOBEYECCKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

OOriee 4nCIIO 4acoB, OTBEAEHHBIX Uil U3YyYCHUS XMMHHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanwus, coctaniseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJ1aX MOo3HaHus B XUMUHU. YucTeie BemecTBa U cMecu. CriocoObl pa3aesieHust CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BameHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KomnnuectBo BemectBa. Monb. MonsipHass macca. B3auMocCBsI3b KOIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COCTMHEHUH.

@uU3NYEeCKME W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKre ypaBHeHUs. Kilaccudukanus XuMUUECKHX PeaKIui
(coenuHeHws, pa3IoKeHUs, 3aMeleHnsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOpareHus ¢ J1abopaToOpHBIM OO0OpPYIOBAHHMEM, M3yUYE€HHWE W OMUCaHWE (PU3UICCKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0IeHe (Pr3nuecKkux (TUTaBJICHUE BOCKA, TasHUE JIbIA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHHM, HaOIIOACHIE
U ONHCAaHME TPU3HAKOB TMPOTEKaHUS XHMMHUYECKMX peakuui (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pasyokeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
paszenieHuss cCMeceil: ¢ TMOMOINbI0 MarHuTa, (UIbTpOBaHUE, BBINAPUBAHHUE, TUCTHILISALIMS,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pe3ylbTaTOB MPOBEJIEHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3JlaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

Ba:xkueiilue npeacTaBuTe 1M HEOPraHMYECKUX BelIeCTB

Bo3ngyx — cmech razos. CocrtaB Bozayxa. Kuciaopon — 3J€MEHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TMONydeHHUs KUCIOpOJa B JladOpaToOpuH U
npoMelInieHHocTu. KpyroBopot kuciopoaa B mpupoje. O30H — ajuioTpomnHas MoaudUKanus
KHCIJIOpO/Ia.

TemmoBoit 3¢ dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHE YpaBHEHHs, 5K30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — nsnemeHT u mpocroe BemecTBo. HaxokneHue BoxopojJa B MPUPOJE,
(buznuecKrue U XMMUYECKUE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MoTyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pactBopurens. PactBopbl. HacelneHHble u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeEUIECTBa B
pactBope. XumMudeckue cBOWcTBa BOJbl. OcHOBaHUsS. Poiib pacTBOPOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Mpupoje. 3arpsi3HeHHE NpUpOHbIX BoA. OXpaHa U OUYMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKkcu10B. DU3NUECKUe U XMMHUECKHE CBOMCTBa OKCcUIOB. [losyueHne okcuaos.

OcnoBanms. Kiaccudukanus OCHOBaHWH: MIEIOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccugukanus kucinor. Homenknatypa kuciaot. Ou3nyuecKkiue ¥ XUMHUECKUE
cBoiicTBa kucaoT. Psan aktuBHoctn MmetaiuioB H. H. bekerosa. Ilomydyenne Kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpeJIeICHUEe COJIEpPKaHUs KHCIOpOoia B BO3yXe, MOJIydYeHrue, coOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJEHHE B3aWMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3lilaMu OKCHJOB U OIMCaHHE HUX CBOWCTB, NOJydeHHE, COOMpaHue, paclo3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHme), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BHUJIEOMATEPHANIOB), HAOMIOICHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccnenoBaHuEe OCOOECHHOCTEH PACTBOPEHHS BEIIECTB C PAa3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), UCCIEeN0OBaHHEe OOpa3lOB HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KIACCOB,
HaOJI0/IeHNe W3MEHEHHsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumoieiicTBusi okcuna menu (ll) ¢ pacTBopoM cepHOIl KHCIOTBI, KHCIOT C MeTalljlaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuveckuii 3akoH u Ilepnoanyveckasi cucrema xummu4deckux jiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepuonnueckuii 3akoH. Ilepuonnueckas cucrema XumMudeckux odnemenroB JI. WM.
MenpneneeBa. KopoTkomepuonnas u JuiMHHONepuoaHas ¢opmbl I[leproanyeckoil cucTeMbl
xumuyeckux onemeHToB JI. M. Menneneesa. llepuonst u rpymnmel. Dusnyeckuii CMBICI
MIOPSIIKOBOTO HOMEpPA, HOMEPOB IEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne artomoB. CocraB aTtoMHBIX szaep. M3zorombsl. Onextponsl. CrpoeHue
ANIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XUMUUECKUX 3IeMEHTOB [leproanueckoil cucTeMbl
J. WN. MengeneeBa. XapakTEepUCTUKa XHMHYECKOTO 3JEMEHTA IO €ro IOJIO)KEHHIO B
ITepunoanueckoii cucreme . 1. Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB XMMUYECKHX NIEMEHTOB, METAININYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue [lepuonnueckoro 3akona u [leprmoanueckoil cuCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecch
OKHUCIICHUS U BOCCTAaHOBJIEHUS. OKUCINUTEIN U BOCCTAHOBHUTEIIH.

Xumuueckuit sIkcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIINM (TOpeHre, peakiiuy pa3ioKeHHs], COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXIpeAMETHBIX CBA3EH NPH M3y4YEHUM XMMHUH B 8 KJIACCE€ OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSTHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mme ecTecTBEHHO--HAyYHbIE TOHATHS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHanW3,  CHUHTE3,  Kilaccu(ukamus,  IMEPUOIUYHOCTh,  HAOIIOJEHWE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHUE BEIECTBa, ra3, (pU3WYECKHe BETUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XUuMHYeCKasi peaKius

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHEM JIeMeHTOB B [lepruoanueckoil cucreme U CTpOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBs3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPHUCTAUIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKUX BellecTB. XHMHUYECKHUE CBOMCTBa
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBS3b HEOPraHUYECKUX BEUIECTB.

Knaccudukarus XUMHUYECKUX pPEeakIuil M0 pa3lIWYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBoMy 3(hdexTy, Mo H3MEHEHHUIO CTereHe
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [loHarne 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [loHsATHEe O TOMOreHHBIX M TeTeporeHHbIX peakuusx. llonsTtue o
karanuze. [loHsATHe O XuUMHUUYEeCKOM paBHOBecHH. DaKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMU, DJICKTPOHHBIH OallaHC OKHUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CoCTaBI€HHE YPAaBHEHHM OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO/Ia HIEKTPOHHOTO OajlaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MexXaHM3M JUCCOLMAllMM BEUIECTB C pa3jIMYHbBIMU BUAAMHM XHUMHUYECKON CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJICTaBICHU 00 >3JIEKTPOJUTHUECKON aucconuanuu. KayecTBeHHblE peakluu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BELIECTB (XJIOpUAa HaTpus),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(GakTOpOB, HUCCIENOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIECTB, MPOLECCAa TUCCOLHALUU
KHCJIOT, IIeJIo4ed M cojed (BO3MOYKHO HCIIOJIb30BaHUE BHUAEO MAaTEpUANIOB), IPOBEICHUE
OTIBITOB, WJITIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHMsI peaklHii MOHHOTo oOMeHa (oOpa3zoBaHuE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHUE HEOPraHWYECKMX BEHIECTB C IIOMOIIBIO KAa4ECTBCHHBIX PEAKIUN Ha HOHBI,
pEILIEeHNEe YKCIIEPUMEHTAIbHBIX 3a1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHE CBOMCTBA IMPOCTBHIX BELIECTB — TaJOTE€HOB.
XUMHUECKUE CBOMCTBa Ha mpuMepe XJopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTalllaMH,
menouamu).  Xnopoojopos. ConsiHasg KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIy4EHHE,
npuMeHeHue. [leiicTBre Xopa ¥ XJI0poBOJOPOIa Ha OPraHu3M YeJloBeKa. BaxkHelmue Xaopuasl
U UX HaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKAIMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJOpOJ, CTpoeHHUE, (U3NYECKHEe M XUMHUYecKue cBOMCTBA. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKallie B OCHOBE IPOMBIIUIEHHOTO CI0c00a MOJIy4eHHUs CepHOM KHCIOThl. [IpumeHeHue
cepHOi kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHasl peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKaloLleW Cpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJAOEMOB), CHOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUSA. A30T, pacHpoCTpaHeHHWEe B Npupojae, Qusnueckue u
XUMUYecKue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUECKue U XMMUYECKHE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEHM aMMOHHUS B KaueCTBE MUHEPATBbHBIX



ynoOpennii. XMMHUYECKOE 3arpsi3sHEHUE OKPYKAIOIIEH Cpelibl COSTMHEHUSIMHU a30Ta (KUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne n xummuueckue cpoiicrsa. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHs. YTJIEpOJ], ATIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHUE B
npupojie, pu3nvecKkre U XUMHIECKHE CBOMCTBA. AncopOmmsi. KpyroBoport yriepoaa B mpupoe.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIC OPraHU3MBI,
MOJIyYeHHE U TPUMEHEHHEe. JKOJIOTHYECKUEe TPOOJIeMbl, CBSI3aHHbIE ¢ OKcHIOM yriepona (1V),
THIOTe3a TII00AThHOTO TOTEIICHUS KIMMarta, MapHUKOBBIM () ¢QeKT. YToiapHas KHcIoTa u e&
conM, WX (pU3MUECKHMe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHaT-uoHbl. Mcnonp3oBanue  kapOoHaToB B OBITY, MEIUIIMHE,
MIPOMBIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKHUX BEUIECTBAX KaK O COCNMHEHHSIX Yriepoja
(MeraH, 5TaH, OSTHJIEH, aleTHJIEH, STAaHOJ, TJHIEPHH, YKCYCHas Kuciorta). [IpupoaHbie
WCTOYHUKU YTJIEBOAOPOJOB (Yrojib, NMPUPOAHBIA ra3, He(Th), HNPOAYKTHl UX MHepepaboTKu
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJH B JKH3HH 4YelOBeKa. MarepuaibHOE E€IMHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COCIUHEHUH.

Kpemuwuii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUCHHE U TPUMCHEHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHalibl: KepamMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIHHBIX MATEPUAIOB B TIOBCEJHEBHOM KU3HHU.

Xumuueckuii Ikcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTEKAHMS, OTbBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3laMu cepbl U €€ COelNWHEHUSMH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipoliecca OOYrNMBaHUA  caxapa TOoJA  JeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTBI, TIPOBEJICHHE KAaYeCTBEHHOH peakiuu Ha cynb(ar-uoH U HaONIO/IeHUE IMpHU3HaKa e
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOXKHO HCII0JIb30BaHHE BUJIEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (ochOpHBIX yI0OpEeHuUH,
MoJIydeHHue, coOupaHue, paclo3HaBaHME M U3yYeHHME CBOMCTB aMMUaka, IpoBeACHUE
KayeCTBEHHBIX pEaKIMi Ha HOH aMMOHMS U QochaT-MOH U H3Y4YEeHUE TPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaputa, ¢yaiepeHa, O3HAKOMIIEHHE C MPOLECCOM aJCcopOLUU pacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM NpPOTHBOras3a, MoJydeHue, cOOMpaHue, pacro3HaBaHue
U M3y4YeHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpPOBEJCHHWE KAYeCTBEHHBIX peakluil Ha KapOoOHAT U
CHJIMKAaT-MOHBl M M3y4Y€HHE NPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJICHHE C MpPOAyKIHen
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHCHHS.



MeTanibl U MX COeIMHEHUS

OOmiasi xapakTepuCTUKa XWMHUYECKUX DJIEMEHTOB — METa/lIOB HAa OCHOBAaHUM WX
noJjioxkenusd B [lepuoanueckoi cucreme xumuueckux anemeHToB . . MenzeneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTaiyioB. OOmue crnocoObl nonydyeHus merawioB. [loHsTHE 0 KOppPO3UM METAJLIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupoje. OuU3nueckue U XUMHUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHueneeBa, CTpOEHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckne U XMMUYECKHE CBOMCTBA MarHusl U Kalblus. BakHeillme coenruHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckorn cucrtemMe xumMuueckux osnemeHtoB [ U.
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUE B mpupojae. Ouznueckue 1 XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, runpokcuasl U conu xene3a (Il1) m xemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HAaKOMJICHHE C O0O0pa3llaMl METaUIOB U CIUIaBOB, MX (DU3MUYECKUMHU CBOICTBaMH,
M3YYEHUE pe3yJIbTaTOB KOPPO3UU METaIOB (BO3MOXKHO HKCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BHJICOMATEPUAJIOB), HCCIIEJOBAaHHE CBOMCTB KECTKOM BOJBI, Mpollecca TOPEHHs Kelie3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (l1) u xenesza
(1), memu (1), nHabaromeHne ¥ OMKCAHUE IPOLIECCOB OKPALIMBAHMS IJIAMEHH MOHAMHU HATPHS,
Kalmusi U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUACOMATEPUATIOB), UCCe0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n maTtepuainsl B MOBCEIHEBHOW KU3HU YelloBeKa. be3omacHoe MCHOJb30BaHUE
BEIIECTB M XMMHUYECKHX peakiuii B ObITy. IlepBas momMoIipb Npu XMMHUYECKUX OXKOTrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKCnepumenm:

M3y4eHHne 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJUIOB, MOJTMMEPHBIC MaTEpUaJIbl).

Mescnpeomemnmnuie ceazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
4yepe3 WCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISTFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHBIE MOHATHS: HAydyHBIH (DaKkT, THUIOTE3a, 3aKOH, TEOpHs,
aHanM3,  CHHTEe3,  Kilaccuukamusi,  NEepHOAUYHOCTh,  HAOMIONEHHE,  SKCIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
palIMOaKTUBHOCTh, MOJIEKYJa, ODICKTPUYECKUNA 3apsl, MPOBOJHHUKH, TOJYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
eIMHUIIBI I3MEPEHUS], KOCMHUYECKOE IIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COJHIIE.

buonorus: ¢otocunrtes, neixanuwe, Omocdepa, PKOCHUCTEMa, MUHEpaJIbHBIC YIOOpEHUs,
MHUKPOJIEMEHTHI, MAaKPOAJIEMEHTEHI, MUTATEIbHEIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOTIaeMbI€, TOTUTNBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INTPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBHOW JICATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIHOHHBIMH  POCCHICKAMH  COLIMOKYJIbTYPHBIMH M  JTyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIE pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMA M PACIIMPEHHE OMbITA JCATCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, MOHUMAHUS 3HAYCHUS XHMUYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX TOCTHKCHUSAX M OTKPBITHSAX
MHUPOBOI U OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJICTABICHNUS. O COIMANBHBIX HOPMaxX W MpPaBHJIAX MEXKIMYHOCTHBIX OTHOIICHUI B
KOJUICKTHBE,  KOMMYHHKAaTHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIC3HOIA,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOM M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HOI COBMECTHOI NEeATEIPHOCTH MPH BHINOJHEHHH Y4eOHBIX, TO3HABATENIFHBIX 33124,
BBINIOJTHCHUM XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCEe ITOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIKM CBOMX TOBapHILNEH C MO3UIUN HPABCTBEHHBIX H
HPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJISIOIINE OCHOBY IS
NOHMMAHUSI ~ CYIIHOCTH HAy4YHOH  KapTHHBI ~MHpPa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOJIBI, B3AUMOCBS3SX YEJOBEKa C MPUPOAHOI cperoil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IOJYYCHHE HOBBIX 3HAHMH MO XHMUH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
MH(QOPMAIIMOHHOW W YUTATEIbCKOH KYJIbTYPHI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENILHOM pabOThI
C y4eOHBIMHM TEKCTaMH, CIIPaBOYHOI JINTEpPaTypOH, MOCTYHMHBIMH TEXHHYECKHMHU CPEICTBAMH
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIENOBATENCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HaIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHE IIGHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 30POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 >KWU3HH, OCO3HAHUE TIIOCIEICTBHHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0E30MAaCHOCTH TpHU OOpANIEHUU C XUMHUYCCKUMHU BEIIECTBAMH B OBITY W pealbHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
Pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTh aIallTUPOBATHCS B MPO(ECCHOHATBHOM Cpe/IE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CyIEeCTBOBaHMS, MMOHMMAHWE IIEHHOCTH 3JI0POBOr0 M Oe30macHOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBI 0€30TaCHOTO TTOBEJCHUS TPpU pabOTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIHIX, YTPOXKAIOIINX 3JJ0POBBIO M KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble TPH W3YYCHUH XUMHH, ISl PEIICHHS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, YKOJOTUIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBAThCS UM B
MO3HABAaTEIbHON, KOMMYHUKATUBHOW U COLUAJIBHOM MPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI M3 ATUX IMPeaMeTOB (GOPMUPOBATH MIPEJICTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMO3HABATEIbHbIC,
KOMMYHHUKATHBHBIC, PEryJIsTUBHBIC), KOTOpbIe 00ecnedrnBalOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

ba3oBble 1ornueckue 1eHCTBUSA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTMUECKOIO MBIIUICHHUS] IPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XHUMHYECKUX TMOHATHH  (BBIAEISATH WX XapaKTepHbIE TMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATH IPUYMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBEKTaMU W3YYEHUsl, CTPOUTH JIOTHUECKUE pacCyXIeHus! (MHAYKTUBHEIE, I1eTyKTUBHbIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yMEHHE MPUMEHATh B Mpoliecce MO3HAHHS MOHATHS (IPEAMETHBIE U METanpeaMeTHbBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW pEakiuu — TMpU peHIeHHHd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEYUS B U3YyUAEMBIX MPOLECCAX U SABICHUSIX.

ba3zoBble uccienoBare/bcKue 1eHCTBUA:



YMEHHE HCIIOJIb30BaTh MOCTABICHHBIE BONPOCHl B KaueCTBE MHCTPYMEHTA IO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IJIAHWPOBAHHUIO, OPraHU3allid U TPOBEICHHUIO YUYEHHYECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIIATH OTYET O MPOACTaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (OpPM TIpeICTABIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOIyJISIpHAs JIUTepaTypa
XAMUYECKOTO COJICpKaHUs, CIPaBOYHBIE MMOCOOMs, pecypchl MHTepHeTa), KPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PAa3JIMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUTA, MPHOOPETEHHE OIbITa B 00JACTH WCIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
WHGOpPMAIMY W WITIOCTPHUPOBATH pENIaeMble 3a/la4d HECIOXHBIMHA CXEMaMH, TUarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHME HCMOJb30BaTh M aHAIM3UPOBATH B Tpoliecce Y4eOHOM U HccienoBaTeNbCKOU
NeSITeIbHOCTH MHPOPMAIIHUIO O BIUSHUU MPOMBILIUIEHHOCTH, CEIHCKOTO X03HUCTBA U TPaHCIIOpTa
Ha COCTOSIHUE OKPYKAIOUIEH MPUPOTHOU CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TMPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MIpeII0KEHHOM 3a/1a4H;

YMEHHUS IPEACTABIAThH NOJyYeHHbIE PE3YJIbTaThl I03HABATEIHHON JESTEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI yUeOHOTO0 COTPYJHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM IMO3HABATEIbHOU U
UCCIIEIOBATENIbCKON JEATEIbHOCTH NPU PEIICHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
IITYPMBI», KOOPJMHALIMS COBMECTHBIX ACHCTBUIA, ONpEAeIIEHnE KPUTEPHEB M0 OI[EHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryisiTUBHbIEe YHHBepcaibHble Y4eOHbIe JelicTBHA:

YMEHHUE CaMOCTOSITENIbHO OMPEAENATh eI JEATEIbHOCTH, TUIAHUPOBaTh, OCYILECTBIISATS,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATENIHOCTb, BBIOMpAThH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTHPOBATH MPEATIOKEHHBIH aJrOpUTM JIeHCTBUN Mpu
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMsS HOBBIX 3HAHMH 00 M3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LenH,
YMEHHUE HUCI0JIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IpeAiaraeMble B YCIIOBUH 3aJaHUMA.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTAaHOBJICHHOTO JaHHOM (exepanbHON paboueill MporpamMMmol, BBIJIENSIOT: OCBOCHHBIC



oOyJarolMMICS HaydHble 3HAHMS, YMEHHMS M CHOCOOBI JeHCTBHH, crenuduuecKue st
NpeaMeTHON oOmacTh «XUMUS», BHIBI JEATEIBHOCTU MO TOJIYYEHHIO HOBOTO 3HAHMSA, €r0

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy oOyuenus B 8 kiacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKHX TOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJs XUMHYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHCJIOTa, OCHOBAHHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEaKIIuu
o0MeHa, IK30- U IHJAOTEPMHUUYECKHE PEAKIINH, TEIJIOBOU 2PPEKT peakiuu, siApo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJIApHAs KOBAJICHTHAsl CBSI3b, MOHHASI CBS3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi J10JIs BelecTBa (IIPOIIEHTHAsI KOHIIEHTPAIIUs) B PacTBOPE;
WJUTFOCTPUPOBATHh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX TMOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIOJb30BaTh XUMUYECKYI0 CHMBOJIMKY [UISI COCTaBJeHUsS (OpPMYT BEHIECTB H
YPaBHEHUH XUMUUYECKUX PEAKIIHII;

OTIPeNeTATh BaJECHTHOCTh aTOMOB JJIEMEHTOB B OHWHApPHBIX COCAMHEHUSX, CTEICHb
OKHCJICHUS DJIEMEHTOB B OWHAPHBIX COCIWHEHUAX, NPUHAIICKHOCTh BEIICCTB K
omnpenenéHHOMY KJIAcCy COEIWHEHHH 1o QopmynaM, BHJ XUMHUYECKOW CBSI3U
(koBaJIeHTHAsI ¥ MOHHAs) B HEOPTaHUYECKUX COCTMHECHUSIX;

packpbiBath cmbich I[lepumonnueckoro 3akona [[. M. MenpaeneeBa: J1eMOHCTpUPOBATH
MMOHUMAaHHE TICPUOIUYCCKON 3aBUCUMOCTH CBOWCTB XHMHUUYECKHX DJIEMEHTOB OT HUX
nojoxxenus B Ilepuoamueckoil cuCTeMe, 3aKOHOB COXPAaHEHHUS MacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJICKY/IIPHOTO yUeHHUs, 3aKOHa ABOTaapoO;
ONHUCBHIBATh W XapaKTepu3oBaTh TaOmuuHyto Qopmy Ilepronnueckoid CcHCTEMBI
XMUMHUYECKUX DJIEMEHTOB: Pa3InMyaTh MOHATUS «IJIaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoarpynmna (b-rpymma)», maneie U OOJbIIME TEPUOAbI, COOTHOCUTH
0003HaYeHHs, KOTOpbIe UMetoTcs B Tabnuie «llepuoguueckas cucTeMa XHUMHYECKHX
anemenToB J[. . MeneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAl sapa, OOIIee 4YHCIO JJICKTPOHOB U
pacrnpeieneHue ux Mo 3JIeKTPOHHBIM CIIOSIM);

KIacCU(PUITUPOBATh XUMHYECKHUE JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKHE
peakuuu (10 4YMCIy M COCTAaBY YYacTBYIOIIMX B PEAKIMU BEIIECTB, M0 TEMIOBOMY
spdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMu  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMMOCTH OT MX Ka4€CTBEHHOTO COCTaBa,
BO3MOKHOCTHU MIPOTEKAHUSI XUMUYECKUX MPEBPALEHUN B PA3IMYHBIX YCIOBUSX;
BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO DIIEMEHTA 1Mo (popmylie COeTUHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOM PEeaKInu;



MIPUMEHSATh OCHOBHBIE ONEpPAlMM MBICIUTEILHON JESITEIIbBHOCTU — aHAJU3 U CUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIUIO, BBISBICHHE MPUYUHHO-
-CJIEICTBEHHBIX CBS3€H — JJI1 M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKLHUI,
€CTECTBEHHO-HAY4YHbIE  METOJAbl  IO3HAHUS  —  HAOJMIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeOoBaTh IIpaBWJIaM IIOJb30BAaHUS XUMHYECKOH MOCyI0oM U  J1abopaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPENEIEHHON MAaCCOBOM J10JIEM paCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K xoniy obydyenust B 9 kJjacce mpeIMETHBIC PEe3yJIbTaThl HA 0a30BOM YPOBHE JOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHATHH: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCJICHMS, XMMHUYECKas peakius, XUMHUYecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKUUU,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, IMpeAesbHO JOIMycTUMAas
koHueHntpanus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHMYECKUX IMOHATUH M NPUMEHSTH STH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPENeNIATh BaJCHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKHX OJIIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPHHAJIKHOCTh BEIIECTB K ONpeAenEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJI XUMUYECKOHW CBsI3U (KOBAJCHTHAas, WOHHAS,
MeTajinyeckasi) B HEOPraHUYECKUX COCAMHEHUAX, 3apsij]] HMOHA [0 XHUMUYECKOU
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJITIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbica [lepuoanueckoro 3akona [[. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro NMOHMMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoandeckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnoboyHas mnoxarpynna (b-rpynma)», Mmanble U OonblIMe MEPHOJBI,
COOTHOCHTH 0003Hau€HHs, KOTOpble HUMEIOTCA B IEpPHOAMYECKOW Tabiume, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHMX AJIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEIeNICHHE UX IO SJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB OJJIEMEHTOB U HX
COEIMHEHUI B IPEJeNIax MaJbIX MEPUOJIOB U ITIABHBIX MOATPYII C YYETOM CTPOEHHUS
UX aTOMOB;



KJIaccu(UIMPOBaTh XUMHUECKUE JIEMEHTHI, HEOPTaHUYECKUE BEIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATH) OOUIME M cHenu(UUecKkue XUMHUYECKHUE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS DJICKTPOJUTHYECKON JUCCOUMALIMU KHUCIIOT, IEI0YEN U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIUH ITOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OallaHCa ITHX PEaKIIHii;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO I MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMHUYECKOTO AJIEMEHTa 0 POpMyJie COSTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coONMOaTh TpaBHWJA IIOJIb30BAHHS XHUMHYECKOHW TIOCYHOH ©  JabopaTOpHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMHU IO BBITIOJIHEHUIO Ja00paTOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEPXKIAIOIINE KaUeCTBEHHBIN COCTaB Pa3lMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpPHUA-, Opomua-, HoauA-, KapOoHaT-, (ocdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENILHON NEATEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMAaTHU3allMI0, BBIABICHUE MPUUYUHHO-CIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJEeHHe, U3MEpPEeHHe, MOJIEIHpPOBaHHeE,
9KCIIEPUMEHT (peaabHbIA U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
HaumeHnoBanue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (L (POBbHIE) JonosHUTEIbHAS
pa3aesoB U TeM KonTpoJbHbIe IIpakTUyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl uHdopMmanus
NporpamMmbl padoThI padoTsI
Paznean 1. IllepBonayanbHble XUMUYECKHE TOHATHS
XUMHSA — BaKHas
00J1acTh
11 CCTECTROHA 5 5 bu6moreka [IOK
. TECTBO3HAHUSA U
. https://m.edso0.ru/7f41837¢c
MPaKTUYECKOU
JESITENILHOCTH YEJIOBEKA
12 BentectBa u 15 1 bu6moreka [IOK
' XUMHYECKHE PEAKLIUH https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

51 Bosznyx. Kucnopoa. 6 bu6mmoreka [IOK
' ITousatue 06 okcugax https://m.edsoo.ru/7f41837c
59 Bopopon.Ilonsitue o 8 1 bu6mmoreka [JOK
' KHUCJI0TaX U COJIAX https://m.edsoo.ru/7f41837¢c
23 Eoia;TiaCTgopH. 5 1 1 bubaunorexa [IOK
' © €0 https://m.edsoo.ru/7f41837c
OCHOBaHHUSIX
Ve OCHOBHBI€E KJIaCCHI » . . BuGmiorexa 1IOK
' HeOpraHqu:CKHX https://m.edsoo.ru/7f41837c
COEIUHEHUI
Hroro no paszneny 30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Paznen 3. llepuoguyvecknii 3akon u I[lepuoanyeckas cucrema xumudeckux 3j1emeHToB /I. U. MenneneeBa. CTpoeHue aToMOB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHU

[Tepuonnueckuii 3aKOH
u Ilepnonnueckas
CHUCTEMA XUMUYECKUX bubnuotexa [JOK

31 snemenToB J1. U. ! https://m.edso0.ru/7f41837c

Meunene-ena.

Crpoenue aToMa

XUMHYECKASA CBA3b.

3.9 OKHCITUTETHHO- 3 1 bubnuorexa [JOK
' BOCCTAHOBUTEIIbHBIE https://m.edsoo.ru/7f41837c
peaxin
bu6moreka [IOK
" 15
TOTO T pasaey https://m.edsoo.ru/7f41837¢c
PesepBHOe Bpemst 3 Bubnuorexa LIOK

https://m.edsoo.ru/7f41837c

OBILIEE KOJIMYECTBO

YACOB II10 ITPOTPAMME o8 4 >



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (uudposbie) JonmosHuTebHasA
Kourpoububie | IIpakTHyeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/bHbIE HHpopManus
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMHuyeckme peakuun
i | mempemememe ]
. HaHUA OCHOBHBIX JI0B
pasA https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XUMHYECKHX PEaKIHii https://m.edsoo.ru/7f41a636
C)
1.3 aceomau Xesenecine 8 1 1 bubmroreica LIOK
' ATICCOTMATITL https://m.edsoo.ru/7f41a636
peakiuu B pacTBOpax
Hroro mo pazgeny 17
Paznen 2. HeMeTa/JILI M X COeANHEHHUS
06
it 11asi XapaKTepUCTHKA . . BuGmorexa [OK
. XUMHUYECKUX JIEMEHTOB
https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ["anorens
OO01as XxapakTepucTuKa
59 XUMUYECKUX IJIEMEHTOB 6 bubnmoreka [JOK
' VIA-rpymmet. Cepa u eé https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepucTuKa
23 XUMHUYECKHUX AJIeMEHTOB VA- 7 1 bu6mmoreka [JOK

rpymmnsl. A30T, pocdop u ux
COEJIMHEHUS

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OOm1ast xapakTepuCTUKA

24 XUMHYECKUX DJICMCHTOB 8 bubmuoreka [IOK
' IVA-rpynmsr. Yriaepon u https://m.edsoo.ru/7f41a636
KPEMHUH U X COCTUHCHHS
Wroro mo pazueny 25
Pa3nen 3. MeTajuiibl U MX COEAMHEHUS
bu6mmoreka [{OK
A1 7 4
3 ObmyHe CROCTEA METAILIOR https://m.edsoo.ru/7f41a636
3. Baxneiimme MeTamisl B X 16 bu6moreka [IOK
' COEMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasznen 4. Xumus v oOKpy:Kamomas cpeaa
41 BemiecTBa u marepuaisl B 3 bu6moreka [IOK
' JKHU3HU YETOBEKA https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOC BpeMs 3 Bubmmorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE INTAHUPOBAHHUE

8 KVIACC
No KonunyecTBo yacos
Tema ypoka KonTpoabHubie IIpakTuyeckue
n/n Bcero
padoThI padoThI
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1
yenoBeka. Tena u Bemecrsa
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboThl B 1a6OPATOPUU U TPUEMBI 1
oOpailieHus ¢ J1abopaTOPHBIM
000pyTOBaHUEM
4 Uucrele BemecTBa U cMecu. CriocoOsl 1
pa3aeiieHus: cMecei
[Ipaktuueckas padota Ne 2 «PazneneHue
5 cMmecell (Ha mpuMepe OYUCTKY TOBAPEHHOM 1
COJIH )»
6 ATOMBI 1 MOJIEKYJIbI 1
7 XUMUYECKUE DTIEMEHTHI. 3HAKU (CUMBOJIBI) 1
XUMHUYECKUX JIEMEHTOB
[IpocThie u caoXHBIE BELIECTBA 1
ATOMHO-MOJIEKYIIIPHOE YYEHHE 1
3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.
10 Xumnueckas popmyia. BareHTHOCTh aTOMOB 1
XUMHYECKUX DJIEMEHTOB
1 OTtHocuTenbHAsI aTOMHAs Macca. 1

OtHocuTenbHAs MOJICKYJIApHas Macca




MaccoBas 1015 XUMHYECKOI'0 3JIeMEHTa B

12
COCIMHEHUU

13 KomnuecTtBo BemecTBa. Mosib. MossipHast
Mmacca

14 dusnuecKkrue 1 XMMUUYECKHE SIBJICHUSI.
XuMuUecKasi peakius

15 [Ipu3Haku 1 ycnoBUs MPOTEKAHUS
XUMHUYECKUX PEaKINi

16 3aKoH COXpaHEHUS MaCChI BEIIECTB.
XHWMHUYECKUE YPAaBHEHHUS

17 Brruncnenust koaudecTBa, MacChl BEIIECTBA
110 YPaBHEHUSIM XUMHYECKUX PEaKIIUHA
Knaccudukanus XauMUuecKuX peakinii

18 (coenuHEeHMS, pa3JIOKEHUS, 3aMEIICHUS,
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIii-

19 sHuuKIonequcT. O0o0IIeHnE U
cUCTeMaTu3allus 3HaHUH

20 KounTtponsnas padora Nel mo teme
«BeriecTBa 1 XUMUYECKUE PEAKIIUN»
Bo3nyx — cmech razos. CocTaB Bo3ayxa.

21 Kucnopos — sneMeHT u mpocToe BEIecTBo.
O30H
dusnuecknue 1 XMMUUYECKHE CBOMCTBA

22 KHCIOpoa (peakluu OKUCIIEHUS, TOPEHHUE).
[TonsiTre 06 okcuaax

23 CriocoOsI MmoTydeHus: KUCI0poia B

na60paTopI/H/1 " NPOMBIINIJIICHHOCTH.




IIpumeHeHue kuciaopoaa

TemoBoit 3 (hekT XUMHISCKON peaKInH,

24 MOHATHE O TEPMOXUMHUYICCKOM YPaBHEHUH,
9K30- ¥ HJOTEPMUYCCKHIX PEaKIIHIX
TormBo (HedTh, yroib U METaH).

25 3arpsi3HeHHE BO3/yXa, CIIOCOOBI ero
MIPEIOTBPAIICHUS
[Tpaktuueckast padota Ne 3 o Teme

26 «[Tony4uenne n coOMpaHue KKCIOPO/Ia,
W3y4YEHUE €r0 CBOWCTB)

97 Boopo — 35eMeHT B MPOCTOE BEIIECTRO.
Haxoxnenue B mpupoe

28 DuU3NYECKUE U XUMUYECKUE CBOMCTBA
BoJiopona. [Ipumenenune Bogopoaa

29 [TonsaTHe 0 KUCITOTaX U COJISIX

30 CriocoOpl Mmory4eHust BOJA0Opoaa B
nabopaTopuu
[IpakTuueckast padota Ne 4 o Teme

31 «[Tonydyenue u cobupanue BOAOPO/Ia,
W3Y4EHHUE ero CBOMCTBY»

32 MouspHbiii 00BEM ra3oB. 3aKoH ABOTAIPO
Breruncnenus o00b€Ma, KOJTMYECTBA BEIISCTBA

33 ra3a 1o ero U3BeCTHOMY KOJIUYECTBY
BEI[ECTBA WK 00BEMY
Brruncnenus 005EMOB ra3oB 10 ypaBHEHUIO

34 peaKiuy Ha OCHOBE 3aKOHA 0OBbEMHBIX
OTHOIIIEHUU ra30B

35 dusnveckrue 1 XMMHUECKHE CBOMCTBA BOIBI




CocraB ocHoBauuii. [loasarue 06

36
WHIUKATOpaX
Bopa xak pactBoputens. HacbllieHHbIe 1

37 HEHACBIIIEHHbIE PaCTBOPBI. MaccoBas 10s
BEILIECTBA B PaCTBOpE
[IpaxTnueckas padota Ne 5 o Teme

38 «[IpuroToByieHNE PAaCTBOPOB C OMPEACIEHHON
MacCOBOM JI0JIEH PAaCTBOPEHHOTO BEIIECTBA»

39 KonTtponbnas pabora Ne2 no teme
«Kucnmopoa. Bomopoa. Boma»

40 Oxkcuapl: cocTaB, KiaccuduKaus,
HOMEHKJIaTypa
[Tosnydyenne u XMMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEpHBIX
OKCHJIOB

42 OcHoBaHus: cocTaB, Ki1accudukanus,
HOMEHKJIaTypa

43 [Tonydenune u XuMHUYECKHE CBOMCTBA
OCHOBaHUU

44 Kucnotsl: cocras, knaccuduxarus,
HOMEHKJIaTypa

45 [TonyueHnue u XuMU4YeCcKle CBOMCTBA KUCTIOT

46 Conu (cpemHue): HOMEHKIIATypa, CoCOObI
MOJTy4eHUs, XHMUYECKUE CBOMCTBA
IIpakTtuyeckas pabora Ne 6. Pemenue

47 AKCMIEPUMEHTABHBIX 33124 10 TEME

«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
COEIMHEHUI




48

['eHernueckas cBsi3p MEXKY KJaccaMHu
HEOPraHWYECKUX COCIMHEHUI

49

O0001IeHME U CUCTEMATU3ALUS 3HAHUN

50

KonTtposnsHas padota Ne3 mo teme
"OCHOBHBIE KJIACCHI HEOPTaHUUYECKUX
coeuHeHui"

51

[TepBbie MOMBITKH KIacCUpUKAIIIT
XUMHUYECKHUX AJEeMEHTOB. [loHsATHE O Tpymnax
CXOIHEIX DJIEMEHTOB

52

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMHIecKuXx 3yemenToB JI. W.
MenneneeBa

53

[lepuopl, TpyMIIbI, MOATPYIIIBI

54

Crpoenne atomoB. CocTaB aTOMHBIX SIIED.
N3oTomnst

55

CtpoeHue IeKTPOHHBIX 000JI0YeK aTOMOB
aneMeHToB [lepuoauueckoil cuctemst /1. U.
Meunpeneena

56

XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA T10
ero noJioxkenuto B [leproauueckoit cucreme
. Y. MeHnaeneeBa

57

3nauenue [lepuoanueckoro 3akoHa Jyist
pa3BuTUA HayKu U npaktuku. . 1.
MenaeneeB — y4€HBIH, IEAAror u
IpaXKJaHUH

58

aﬂeKTpOOTpI/IL[aTCJ'ILHOCTB aTOMOB
XUMHUYCCKHUX JJICMCHTOB

59

HMoHHas xuMuueckas CBI3b




60 KoBasneHnTHas moJyisipHasi XkMU4eCcKas CBSI3b 1
61 KoBanenTHas HenoJsipHas XMMUYECKas CBSI3b 1
62 CreneHp OKUCICHHS 1
63 OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIINU 1
64 OxucnuTeNM 1 BOCCTAaHOBHUTEIH 1
65 KonTponsnas pabora Ne4 no teme 1
«Crtpoenue aroma. XUMHUYECKAst CBS3b)
66 PesepBHbIit ypok. O606£ueHHe u 1
cUCTeMaTH3aIHsI 3HAHUI
67 Pe3epBHblIit ypok. O6o6iHeHI/Ie u 1
cHCTeMaTH3aIHsI 3HAHU
68 PesepBHbIit ypoK. O6o6£ueHHe u 1
cucTeMaTH3alys 3HaHUil
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




9 KJIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHyeckue
padoThbI

[Iepnoanueckuil 3aK0H.
Hepnozmqecxaﬂ CUCTEMA XUMHUYCCKUX
anemenToB J[. 1. Menaeneera

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYECKHUX DJIEMCHTOB IMEPBBIX TpéX
(507 (001 ()):!

Knaccudukarus 1 HOMEHKIaTypa
HEOpPraHWYECKUX BEIIECTB

Bunnl xuMuueckoil CBI3U U THIEI
KPUCTALIMYECKUX PEIIETOK

KontponpHas padota Nel o teme
«IToBTOpeHue u yriyOneHne 3HaHui
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kjacca

Knaccudukanus XuMuuecKuX peakiuii
10 Pa3JIMYHBIM ITPU3HAKAM

ITonsarue o CKOPOCTH XUMHWYECKOH
PCaKIuu. IlonsiTHE O TOMOTCHHBIX U
TCTCPOTCHHBIX PCAKIIUAX

IloHsATHE O XUMHYECKOM paBHOBECHUU.
q)aKTOpLI, BJIMAOIIHUE HA CKOPOCTH
XHUMHUYECKOMN pPCaKuun U MOJIOXKECHUC
XUMHUYCCKOT'O paBHOBCCHUS

OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIC




peaknuu

Teopust 3NEKTPOTUTUYECKON

10 muccouuanuu. CunbHbIe U cialble
AJIEKTPOJIUTHI

11 HoHHbIE ypaBHEHHUs peaKkui
XUMHUYECKUE CBOMCTBA KUCIOT U

12 OCHOBAHUH B CBETE MPEACTABICHUI 00
ANMEKTPOJIUTUICCKON TUCCOITUAITTU
XHWMHUYECKUE CBOMCTBA COJIEU B CBETE

13 MPEACTABICHUI 00 AIMEKTPOIUTHIECKON
JMCCOIIAAITAT

14 [TonsiTue o ruapoIU3e coJie

15 O060011eHre 1 cucTeMaTu3alus 3HaHu|

16 [Ipaktuueckas padota Ne 1. «Pemenne
SKCMEPUMEHTAIbHBIX 33124
KontponpHas padota Ne2 mo teme

17 «DNEKTPOIIUTHYECKAs TUCCOIHALIHSL.
XUMUYECKHE PeaKlii B pacTBOpax»
OO11as XapakTepruCTUKa FraJIOreHOB.

18 XHWMHUYECKUE CBOMCTBA HA IIPUMEPE
XJiopa
Xnoposonopoa. ConsiHast KUCTIOTA,

19 XUMUYECKUE CBOWCTBA, MOITYYEHHE,
MIPUMEHEHHE
IIpaktuyeckas padora Ne 2 o reme

20 «[lony4yeHne coJIIHON KUCIIOTHI,
HU3yYEHUE €€ CBOUCTBY»

21 Brruncnenus no ypaBHEHUsAM




XUMHYECKUX PEAKIUN, eCIIU OJNH U3
peareHToB JaH B U30BITKE

22

OO61rast xapaKTepUCTUKA SJIEMEHTOB
VIA-rpynmsl

23

AJITOTpOTTHBIC MOTU(UKAIIUNA CEPHIL.
Haxoxnenue cepbl U €€ COETMHEHUH B
npupoae. XMMHYECKHE CBOMCTBA CEPbI

24

CepoBogopo, cTpoeHue, pusndeckre
Y XMMHYECKHE CBOMCTBA

25

Oxcunpl cepol. CepHast KUCIIOTA,
(uznyeckrue 1 XMuMHUYEeCKHE CBONCTBA,
IIPUMEHEHUE

26

XUMUYECKUE PeaKIInH, JIeKaIIHe B
OCHOBE IIPOMBIIIJIEHHOTO criocoba
MOJIy4EHUsI CEPHOM KUCIIOTHI.
XUMHYeCKOe 3arpsi3HeHNe
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl

27

Brrunciaenue maccoBoit JOJIN BBIXOJa
MPpOAYKTA pCaKIuu

28

OO11ast XapaKTepUCTUKA SIIEMEHTOB
VA-rpymibl. A30T, pacpocTpaHeHHE B
npupoe, GU3NUecKue U XUMUIECKHe
CBOMCTBA

29

AmMmHak, ero ¢pusznveckue u
XMMHUYECKHE CBOMCTBA, MTOJIyY€HUE U
IIPUMEHEHHE

30

IIpaktuyeckas padora Ne 3 o reme




«[Tonyyenue ammMHaka, U3y4eHHUE €ro
CBOWCTBY

31

A30THas KHUCIOTa, € Pu3nuecKue u
XMMUYECKUE CBOWCTBA

32

Hcnonp30Banne HUTPATOB U COJIEH
aMMOHHUS B KAU€CTBE MUHEPATBbHBIX
yaoOpeHui. XuMHUUeCKoe 3arpsisHeHHE
OKpY’Karollen Cpelibl COCTMHEHUSIMHU
aszora

33

®docdop. Oxcua pocdopa (V) u
dhocdhopnas kucnora, GU3NIECKUE U
XUMHUYECKUE CBOMCTBA, MOTyYECHUE

34

Hcnonws3oBanue GocdaToB B KauecTBE
MHHEPAJIBHBIX YI00pECHHI.
3arpsi3HeHUE IPUPOAHOUN CpeIbl
dbocdaramu

35

Yrnepon, pacupocTpaHeHue B IpUpoJIe,
(buznyeckrue U XuMHUYeCcKre CBOWCTBA

36

OKcujibl yrieposa, ux Gu3HIecKue u
XAMHUYECKHE CBOUCTBA. DKOJOTUIECKUE
poOJIEMBI, CBI3aHHBIE C OKCHJIOM
yriepoaa (1V)

37

YronpHasg KUCIOTa U €€ COJIN

38

IIpaktuyeckas padora Ne 4 o reme
"[lomy4eHne yriaekucioro rasa.
KagecTBeHHast peakuus Ha KapOOHaT-

HOH

39

HepBOHa‘{aHLHLIC MIOHATHS 00




OpPraHNMYCCKUX BCIICCTBAX KaK O
COCAMHCHUAX yIrijiepoaa

40

Kpemuuii u ero coeuHeHns

41

[Ipaktudeckas padora Ne 5. Permenue
IKCIEPUMEHTABHBIX 33124 TI0 TEME
«Baxaennine HeMeTaJlJIbl i UX
COEUHEHUS»

42

KonTtponsHas pabora Ne3 no teme
«Baxuenme HeMeTauIbl U UX
COEIMHEHU S

43

OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX
3JIEMEHTOB — METaJJIOB.
MeTtanauyeckas CBSI3b U
MeTaJUTMYeCKasi KpUCTaUTMIecKast
pemérka. Gu3nyeckre CBOMCTBa
METaJJIOB

44

XUMHUYECKUE CBOMCTBA METAJLIIOB.
DIIEKTPOXUMUYECKUI P HATPSIKESHUI
METaJlJIOB

45

O61mue crrocoOb! OTYYeHN METAIIIOB.
CniaBbl. Beruncnenust no ypaBHEHHSIM
XMUMHYECKUX PEaKIUil, €CIu OIUH U3
peareHToB COOEPIKUT MPUMECH

46

Ilonstue o KOppO3UHu METAJIJIOB

47

Il{emounbie METaIBI

48

OKCI/I,[LLI U TUAPOKCUBI HATPUA U
Kajausa

49

Ilenoyno3eMeIbHBIE METAJIbI —




KaJIbIIUU U MarHui

50 Baxkueiinre coeTMHEHUS KaIbIIHs

51 O000111IeHNEe B CHCTEMAaTH3aLHUs 3HAHUI

59 JKEcTKOCTh BOJIBI U CIOCOOKI €&
yCTpaHCHHUS
[IpakTueckas padota Ne 6 o Teme

53 "KEcTKOoCTh BOIBI U METOBI €€
ycTpaHeHHs "

54 AnroMuHAR

55 AmpoTepHbIe cBOWCTBA OKCHIA U
THJIPOKCH/IA

56 Keneso

57 OKcHIbI, THAPOKCUIIBI M COJTH JKeJie3a
(1 u xenesa (I11)

58 O0o0011enre U cucTeEMAaTH3alHs 3HAHUH
[IpakTuueckas padota Ne 7. Permenue

59 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«Baxnennne MeTalIbl M UX
COEIMHEHU
Brruucnenus o YPaBHCHUAM XUMHUYECKUX
peakumii, eClIM OAMH U3 PEarcHTOB J1aH B

60 M30BITKE WIN CONEPIKUT MTPUMECH.
Brruucinenus MmaccoBoit JO0JIN BbIXOJa
NPOJIYKTa peaKuuu

61 O0001IeHNEe B CHCTEMAaTH3alHs 3HAHU I
KonTtponpHas padota Ne4 o teme

62 «Baknennne MeTalIbl M UX

COCAUHECHU A




BemwecrBa u matepuaisl B

63 . 1
IMOBCEAHEBHOM KM3HU YEIIOBEKA

64 XI/IMI/I‘-IGCKOGU?,an?ISHeHI/IC 1
OKPYKaroLIEn CpeJibl

65 Ponpe xumuu B perieHnn 1
9KOJIOTMYECKUX MPoOIeM

66 Pe3epBHBIiT ypOK. 0606£ueH1/1e u 1
CUCTEMAaTU3aluAaA 3HaHUH

67 Pe3epBHBIN ypOK. O6O6UIIICHI/IC u 1
CUCTEMaTu3anuAa 3HaHUH

68 Pe3epBHBIN ypOK. O6O6UIIICHI/IC u 1
CUCTEMaTu3anuAa 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68




YYEBHO-METOJNYECKOE OBECINEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

» Xumus, 8 ximacce/ ['abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., AKIIMOHEpHOE 0OIIECTBO
«M3narenscTBO «lIpocBemenue»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T'., Cnankos C.A., AKITHOHEPHOE
obrmrectBo «M3natenscTBo «IIpocBericHme

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

B nomomup mkonsHOMY yunrtento. M. 0. I'opkoBenko «Iloypounblie pa3paboTKu O XUMHH K
yueonukam: O. C. I'abpuensina; H. . Conuna, M. I1. Canuna; I'. E. Pym3utuca, @©. I
®denpamanay» 9 knacc. «Bako», Mocksa 2005

lNa6puensu O.C. U3yuaem xumuto B 8 Ki1.: qumpaktudeckue marepuansl / O.C. ['abpuensH, T.B.
CmupHoBa. — M.: bauk miroc

INabpuensu O.C., Buckoboitnukosa H.II., SmrykoBa A.B. HactonbHast kHura yuutens. Xumus.
8 xi1.: Meroamaeckoe nmocodue. — M.: Jlpoda;

Xumus B Tabmunax 8 — 11 knacesl. CnpaBoyHoe nocobue. ABTop — coctaButenb A. E.
Haconosa 10 — e uznanue, crepeotumnnoe. Jpoda, Mocksa 2007 r.

B nomonis mkxonpHOMY yuuTento. M. F0. I'opkoBenko «Iloypounbie pazpaboTku Mo XUMHUH K
yueOnukam: O. C. I'abpuensua; H. . Conuna, M. I1. Canuna; I'. E. Pymsutuca, ®. I'.
denpamanay 9 ximacc. «Bako», Mocksa 2005 r.

INa6puensu O.C. Uzyyaem xumuto B 9 ki1.: nuaaktudeckue marepuansl / O.C. I'abpuensn, T.B.
CwmupnHoBa. — M.: bauk miroc

INa6puensu O.C., Buckob6oiinukora H.I1., fmrykoBa A.B. HacTonbhast

KHHUTA yauTtesss. Xumus. 9 ki1.: Metoanueckoe mocodue. — M.: Jlpoda;

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bubnuoreka [IOK

POIII

http://nsportal.ru/page/poisk-po-saitu

2) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://mwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT i yauTenss XUMUU 1 OHOJIOTHHN)
6)http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chasa_v_nedelj
u/1-1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xmacc)

9) http://chemistry. narod.ru XuMuK.py: caiiT o xumuu






