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HOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTEeIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU IPENOoJaBaHus Y4eOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesIbHBIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuHM Ja€T TPEACTABICHHWE O IENsAX, OOmel crpareruu OOydYeHHS,
BOCIIMTaHUSI U Pa3BUTHUS OOY4YalOLIUXCSl CPEACTBAMM Y4YEOHOrO NpeaMeTa, yCTaHABIMBAET
o0s3aTenbHOE NPEIMETHOE COJepkKaHUe, MPeIyCMaTPUBAET paclpeesieHHe ero mo kjiaccam U
CTPYKTYpHUpPOBAHHUE 110 pa3fiesiaM U TeMaM MPOrpaMMBbl [0 XUMHH, OIPEENIAET KOJIHMUECTBEHHbIE
U KAueCTBEHHBbIE XapaKTEpPUCTUKHU COJIEp’KaHUs, PEKOMEHAYEMYI0 IOCJIEeI0BaTEIbHOCTh
W3YYEHUS XUMHUU C y4ETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKH y4eOHOTO
Ipolecca, BO3pacTHBIX OCOOEHHOCTEH 00yJaroluXxcs, ONpeaesieT BO3MOKHOCTH MIpeIMeTa JUis
peannzanuu TpeOOBaHUI K pe3yabTaTaM OCBOEHHSI OCHOBHOW 00pa30oBaTeIbHON MpOrpaMMBbl Ha
YpOBHE OCHOBHOTO 001Iero 00pa3oBaHMsl, a TakXkKe TPeOOBaHU K pe3yinbTaTaM 00y4eHHs] XUMUU
Ha YpOBHE IieJied M3y4YeHHs] NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHOU
NEeSITENbHOCTH 00Y4aroIlerocst o OCBOCHUIO Y4eOHOTO COJIep>KaHusl.

3HaHHUE XUMHH CIIY>)KUT OCHOBOH 1 (POpMHUPOBAHHSI MUPOBO33pEHUS 00YUaIOIIerocs, ero
IIPEJCTAaBICHUNA O MaTEpUAIBHOM €MHCTBE MHUPA, BXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMUEH
IIPEJCTABICHUS O B3aMMOIPEBPALEHUAX SHEPTUU U 00 BOJIIOLIMU BELIECTB B IIPUPOAE, O MyTIX
pemieHust TI00anbHBIX MpOoOJIEM YCTOMUMBOIO pa3BUTHSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOM 0€3011acCHOCTH, POOJIeM 31paBOOXpaHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET pealMu3allud BO3MOXHOCTEH JUIsl camMopa3BUTHS U (OPMHPOBAHUSA
KYJIBTYpBl TMYHOCTH, €€ 0011eH 1 (YyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITEJIbHOM  y4eOHOM  JEATeNbHOCTH,  SKCIIEPUMEHTAJIbHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOW JKM3HH, TaK MU B
poheccuOHATBbHON e TEIbHOCTH;

3HaKOMHUT €O CIEUU(UKON HAaydHOTO MBILIUICHHS, 3aKJIaJbIBACT OCHOBBI 1LIEJIOCTHOTO
B3IJIs1/1a HA €JMHCTBO MPUPO/IbI U YETIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00Y4YarOLINXCS;

crocoOCTBYeT (HOPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTUYECKOE 0Opa3zoBaHME
oOyuaronuxcs.

JlaHHble HampaBlieHUs B OOy4eHHU XMMHUHU O0ECHeuuBarOTCs Crenu(puKoil comepikaHus
y4yeOHOTO TpeaMeTa, KOTOPBIM sBISETCS MeJarorndeckd aJanTUPOBAHHBIM OTPaKECHHEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMUCs CUCTEMbI NePBOHAYATIBHBIX MOHATHH XUMHUHU, OCHOB HEOPraHMYeCKOW XUMUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX MIOHATUN OPraHUYeCKON XUMUH.

CtpykTypa colepaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ mzydeHuro. CopepaHHe CKIaIbIBAE€TCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMBbl MOHATHH O XUMHUYecKoW peakuuu. O0e 3TH CUCTEMBI



CTPYKTYPHO OpPraHM30BaHbl 10 MPUHIUIY IOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KAaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona J[. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— Y4YEHHMSI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEJCTABICHUN 00 AJIEKTPOJUTUUECKON AUCCOLMALIMY BEIECTB B pPACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU IIOIYYEHHBIX H
OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS IOCIEJOBATEIBHO OT OJHOTO YPOBHS K JPYromy,
BBIMIOJTHAS (DYHKUMU OOBSACHEHHS] W TMPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MPaKTUYECKOT0 MPUMEHEHHUS U TIOJyYeHUs U3yJaeMbIX BEIIECTB.

OcBoeHHe MpOorpaMMbl IO XUMHUHU CIIOCOOCTBYET (OPMHUPOBAHUIO MPENCTABICHUS O
XUMHUYECKON COCTAaBISAIOIIEH HAYYHOW KapTHHBI MHUpPAa B JIOTHUKE €€ CHUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buosorus. 5—7 kiaccs» u «Pu3mnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMUPOBAHHE 3HAHUHM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JESITeTbHOCTH YeJOBeKa M KaK OJTHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3aada yueOHOTo MpeAMeTa COCTOUT B (POPMHUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MIOJIOKEHUH, JOCTYNHBIX OOOOIIEHHH MMPOBO33PEHUECKOr0 XapakTepa, fA3blka HayKd, B
IPUOOLIEHUN K HAyYHBIM METOJIaM MO3HAHMsI TPU U3yYCHUH BELIECTB U XUMUUECKUX PEaKIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEIbHBIX YMEHUH M UX MPUMEHEHUU B Yy4eOHO-
[I03HABATENbHON U yu4eOHO-HMCCIEI0BATENbCKON AEATEIbHOCTH, OCBOCHUH MpaBUil O€3011acHOr0
oOpaleHHs ¢ BEIECTBAMHU B MIOBCEAHEBHOM KU3HH.

[Ipy u3ydyeHUM XMMUU Ha yYpOBHE OCHOBHOIO O0LIEro oOpa3oBaHUs Ba)KHOE 3HAYEHHE
IpUOOpeN Takue Lel, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM00Opa30BaHUIo,
COTPYIHUYECTBY, CAMOCTOSTEIIBHOMY HPHUHATUIO peEIIeHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIUMCS YCIOBHSIM KHU3HH;

— HAamnpaBJIeHHOCTh OOyueHHMs Ha CHCTeMaTHyecKoe MpuoOlIieHue oOyJaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  NEATEIBHOCTH,  HAy4HbIM  METOJaM  IIO3HaHU,
(OopMUPYIOLIUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEH K XMMMU;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NeATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII), UMEIOLINX YHUBEpPCAbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue oOmelt GpyHKIMOHAIBHONW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATh M OLCHMBAThH SIBJICHUS OKPYXKAIOIIETO MHpa, UCHOJb3Yys 3HAHUS U
OMBIT, TOJYyYEHHbIE IPH HU3YYEHUM XHUMUHM, MPUMEHATh WX MpPU pEHIeHUH TMpodiieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUs [IEGHHOCTH
XUMUYECKUX 3HAHUHM I BBIPAOOTKU SKOJIOTUYECKU LEIecO00pa3HOro MOBEJCHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LENSAX COXPAHEHHS CBOErO 3J0POBbSl M OKPYXKAIOUIEH NPUPOIHOMI
Cpenpl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYENOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HANIPaBIECHHOCTH AaJbHEUIIET0 00ydeHHS.



OOr11iee YUCIIO YacoB, OTBEACHHBIX JIJISI U3YYCHHsS] XUMHHM Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanusi, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezlen0), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHS B CUCTEME HaykK. Teina u
BemecTBa. Pu3nUecKue CBOMCTBA BEUIECTB. ArperarHoe cocrosHue BemiecTB. [lonsartue o
METOJIaX MOo3HaHUs B XuMuH. UncTeie BemecTBa u cMecu. CriocoObl pasiesieHus: CMecen.

ATOMBI U MOJEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XHUMHUYECKHUX DIIEMEHTOB.
[IpocThie U cOXKHBIE BelIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumnueckass ¢dopmyna. BalleHTHOCTP aTOMOB XMMHMUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAsS aTOMHAast Macca. OTHOCUTENIbHASI MOJICKYIISIpHAS
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3anMOCBSI3b KOJMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tol mo opMysiaM XUMUUECKHX COSTMHEHUH.

@uU3NYEeCKME W XUMUYECKUE SBJIECHUA. XUMHUYECKas peakius U €€ MNpHU3HAKUA. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKrue ypaBHeHUs. Kiaccuukanus XMMHUECKUX PEaKIIHil
(coenuHeHws, pa3IOKEHUS, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCYIOH, MpaBHJIaMd paObOTHl B JIaOOpAaTOpUH W MPUEMAMHU
oOpareHus ¢ J1abopaTOpHBIM OO0OpPYIOBAHHMEM, M3yUYE€HHWE W OMUCaHWE (PU3UICCKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOIeHNEe (PU3nUYecKuX (TIaBJIeHUE BOCKA, TasHUE JIba,
pacThpaHue caxapa B CTYNKE, KHTIEHUE M KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (FOpEHUE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHHM, HaOIIOACHIE
U ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHUYECKMX peakiuil (pas3okeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasiokeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >kele3a ¢ pactBopoM coiu Mmenu (1), m3ydeHme crmocoOoB
paszesieHuss CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTpPOBaHHWE, BHINAPUBAHUE, IUCTUILISALUA,
xpomatorpadus, MpoOBeIEHUE OUYUCTKA TMOBAPEHHOW CONM, HaOIIOJEHHE U OIHCaHUE
pe3ylbTaTOB MPOBEJEHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

Ba:xkHeiilue npeacTaBuTe Il HEOPraHUYeCKMX BellleCTB

Bo3agyx — cmech razos. CoctaB Boznyxa. Kucinopon — 371€MEHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kucnopoja B npupoje, Gu3nyecKkue U XUMUYECKUE CBOMCTBA (peakluyu TOPeHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHUCIOpoJga B Jaboparopud U
npoMeleHHocTu. KpyroBopot kucnopoaa B npupone. O30H — auioTpomnHas MoaupUKaius
KHCIJIOpO/Ia.

TemmoBoit > dekT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHsS, HK30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIMBO: yroiab M MeTaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
MApHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemecTBo. HaxoxkneHue Bojgopoja B IMPUPOJE,
(busznuecKrue U XUMUYECKUE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MoyueHus. KuciaoTe! u conu.

MonsipHblii 00bEM ra3oB. Pacu€Tsl M0 XUMHUUECKUM YpaBHEHHSIM.

®dusnyeckue cBoMcTBa BOoAbl. Bona kak pactBoputens. PactBopel. HacelieHHble u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeIIECTBa B
pactBope. XumMuueckue cBoMcTBa BoJbl. OcHOBaHUs. Ponb pacTBOpoB B MPHUPOJE U B JKU3HU



yenoBeka. KpyroBopoT BOJbl B mpupoje. 3arpsi3HEHHE MPUPOIHBIX Boja. OXpaHa M OYMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeauHeHuid. Oxcuapl. Kitaccuukanus OKCHIIOB:
cojyieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKkcu10B. DU3nUEcKre U XMMHUECKHUE CBOMCTBa OKcUI0B. [loyueHue okcuios.

OcnoBanms. Kiaccudukanus oOCHOBaHMN: UIENOYM W HEPACTBOPHMBIC OCHOBAHUSI.
Homenknarypa ocHoBanmil. ®Pu3MyYecKHMe M XUMHUYECKHE CBOWCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnorel. Knaccugukanus kucinor. Homenknatypa kuciaor. @u3nyueckiue ¥ XUMHUECKUE
cBoiicTBa kuciot. P aktuBHoctu metamuioB H. H. bekerosa. [losryuenue Kucnor.

Comu. Homenxknarypa coseil. @usznueckue U XMMHUYECKHE cBOMcTBa coseld. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEeJIICHHEe COJIepKaHus KUCIOopoia B BO3yXe, MOJydeHue, cooupaHue,
pacro3HaBaHHe M HM3y4€HHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3liaMu OKCHJOB U OIMCAaHHE MX CBOICTB, MOJy4yeHHE, coOupaHHe, paclo3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHme), B3amMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUJIEOMATEPHANIOB), HAOMIOICHHE 00pa3IoB BEIIECCTB KOJUYECTBOM
1 Moub, UccneaoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IUYHOM PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MACCOBOM JI0JI€l pPacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEJOBaHHE OOPa3[0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHHsI OKpPAcKM HMHIUKATOPOB B PAacTBOpax KHUCJIOT U IeJIoYell, u3yuyeHue
B3aumojieiicTBusi okcuna menu (ll) ¢ pactBopoM cepHOl KHCIOTBI, KHCIOT C METaJUIaMH,
peakuuii HeWTpaiau3alMM, IOJYyYCHHE HEpPaCTBOPUMBIX OCHOBAHMWiIl, BBITECHEHHUE OJHOIO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxHeiiue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuveckuii 3axkon u Ilepuoamyeckasi cucrema xummuuyeckux sjaementon . U.
MenpgesieeBa. CTpoenne aToMOB. XMMH4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MOMBITKM KJIACCU(PUKALUU XUMHUYECKHX dJeMeHToB. [loHsTue o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TAJIOTeHbl, HHEPTHBIE Ta3bl).
DneMeHTBI, KOTOPbIe 00pa3yoT aM(pOTepHbIE OKCUABI U TUIPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucremMa XuMuueckux a3nemeHtos [ .
MenpeneeBa. KopoTkonepuonnas u JuiHHONepuoaHas ¢opmbl I[leproanyeckoil cucTembl
xumuyeckux oemeHToB JI. M. Menneneesa. lIlepuonsl u rpynmel. Dusnyeckuii CMbICI
MIOPSIIKOBOTO HOMEpPA, HOMEPOB IEPUO/IA U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocrtaB aromMHbIX snep. M3zortombel. Onextponsl. CrpoeHue
ANIEKTPOHHBIX 000JI0UYEK aTOMOB MepBbIX 20 XUMHUECKUX 3JeMeHTOB [leproanyeckoil cucTeMbl
J. W. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO JJIEMEHTAa II0 €ro IOJOXKEHUI0 B
ITepunoaunueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Paluyca aTOMOB XUMUYECKUX JIEMEHTOB, METAININYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPyIIaM U MEPUOAAM.



3nauenue [lepuonnueckoro 3akona u lleproguyeckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBS3b. KoBanenrtnas (nmoJisipHast u HETOJIsIpHas) CBS3b.
DNEeKTPOOTPULIATENLHOCTh XUMHUECKUX 31eMeHTOB. loHHast CBSI3b.

Crenenp  okucieHus.  OKHUCIUTEIBHO-BOCCTAHOBHUTENbHbIE — peakiuu.  [Iporecchbr
OKHCJICHUS U BOCCTAHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuit sIkcnepumenm:

M3y4YCeHHE OO0pa3loB BEMICCTB METAUIOB M HEMETA/UIOB, B3aUMOJICHCTBUE THJIPOKCHIIA
[IMHKA C PAacCTBOpPaMHU KHUCIOT M IIEJIOYEH, MPOBEIECHUE OMBITOB, WUTIOCTPUPYIOUIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIUM (TOpeHre, peakiiuy pa3aoKeHUsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXIpeIMETHBIX CBS3EH MPH M3YUYEHHH XUMUH B 8 KJIaCCE OCYIECTBIISIETCS
Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TIOHSATHUN, TaK M TOHSTHH,
SIBJISTFOLIIAXCST CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TOHATHS: HAay4YHBIM (akT, TUIMOTE3a, TEOpHs, 3aKOH,
aHainW3,  CHHTE3,  Kilaccupukanus,  TMEePUOJUIHOCTh,  HAOITIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, D3JEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJ, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJICKTPHUYECKHI 3apsj, BEIIeCTBO, TeJl0, 00BEM, arperaTHOE
COCTOSIHUE BEIECTBA, a3, (U3WYEeCKHe BETUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IIAHETHI,
383151, ComHIIE.

buonorus: ¢portocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIIaeMbl€, TOIJIMBO, BOJAHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XUuMHYecKasi peakiusi

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux osyemeHtoB [ .
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEpPUOJAOB, Kallus, KaJblUs M HX COCJAWHEHUH B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [lepuoanyeckoii cucteMe u CTPOSHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBS3U. THMBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIUYECKOW PEMIETKH U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss u HOMEHKJIATypa HEOPraHMUYECKUX BEIIECTB. XUMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KjaccaM HEOPraHMYECKUX COCTUHEHHH, TeHeThdecKas
CBS3b HEOPraHUYECKUX BEUIECTB.

Knaccudukanus XMMHYeCKUX peakIfil M0 pa3TUYHbIM MpH3HAKaM (IO YUCITY M COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIeCTB, MO TEIUIOBOMY 3¢ (deKTy, M0 HU3MEHEHUIO CTeneHei
OKHUCJICHUS XUMHUYECKHX 3JEMEHTOB, 10 O0OpaTUMOCTH, MO y4YacTHIO KaTajau3aropa). JK30- U
SHIOTEPMHUUECKHE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsiTHe 0 ckopocTu XUMU4eckoil peakiuu. [loHsTHE 00 O0OpaTUMBIX M HEOOPATUMBIX
XUMUYEeCKUX peakuusx. [[oHSATHE O TOMOreHHBIX M TeTEpPOreHHbIX peakiusax. llonstue o
karanuze. [loHsTHe O XuMHUUeCKOM paBHOBecHHM. DaKTOphl, BIUSIONIME HA CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEIbHON peakuuu. COCTaBlI€HHE YPABHEHMM OKHCIINTEIBHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO/Ia HIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALMU. DJIEKTPOJIUTHI U HEEKTPOJIUTHL. KaTHOHBI,
aHUOHBI. MeXaHM3M [HCCOIMALIMKM BEUIECTB C pPA3JIMYHBIMM BUJAMU XUMHUYECKOW CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHL.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHS peakuuil. CBoIiCTBa KHUCJIOT, OCHOBAaHUN U COJIeH B CBETE
MIpECTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHble peakUMM Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJJIOB M HeMeTauloB (TpaduTa M anMmasa), CIOXKHBIX BELIECTB (XJIOpuaa HaTpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3JACHCTBHS pa3iIMYHBIX
(GakTOpOB, HCCIENOBAHUE 3JIEKTPONPOBOJHOCTU PACTBOPOB BEIECTB, MpOLECCa JUCCOLMALUN
KHCJIOT, IIeJIo4ed M cojed (BO3MOXKHO HCIIOJIb30BAHUE BHUJEO MATEpUANIOB), IPOBEICHHE
OTIBITOB, WJITIOCTPUPYIOUIUX TPU3HAKU MPOTEKAHUS peaklMnii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHHEe Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakuuu pa3ioKeHUs, COCTUHEHHS),
pacro3HaBaHHEe HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAYECTBEHHBIX pEaKIMi Ha HOHBI,
peleHne SKCIepUMEHTAIbHbIX 3aa4.

Hemeranibl U X coeUHEHUS

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHMsI aTOMOB, XapaKTEpHbIE
creneHd okucieHuss. CrpoeHue M (pu3nyeckue CBOWCTBA IMPOCTBIX BELIECTB — TaJOTE€HOB.
XUMHUECKUE CBOMCTBa Ha NpuMepe xJjopa (B3auMOJEHCTBHE C MeTaulaMH, HEMeTaJlJIaMH,
menouamu).  Xsopoojopod. CossiHas  KHUCIOTa, XMUMMYECKHE CBOMCTBA, IOJy4eHUE,
npuMeHeHue. JlelicTBre XJI0pa U XJI0POBOIOPO/Ia HA OpraHU3M 4esoBeka. BaxxHelne XIopuibl
U MX HaXOXJEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (pu3MyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJa U cepbl. AJUIOTPONHbIE MOJU(UKALIMK KHCIOPOJa U cepbl. XUMHUECKUE CBOMCTBa
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKHe M XUMHUYecKue cBoilcTBa. OKcHIBl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIOTa, (PU3UYECKHUE M XMMHUYECKHE CBOWMCTBA
(oOmme Kak HOpeNCTaBUTENs Kilacca KHUCIOT M crenudHuueckue). XUMUYECKHE pPEeaKltu,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKaloLleW Cpelsl
COEJIMHEHUSIMH Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUs. A30T, pacHpOCTpaHeHHE B Npupoje, (uznueckue u
XUMUYeckue cBoiicTBa. KpyroBopoT a3ora B npupoje. AMMHUAK, ero GU3NIECKUe 1 XUMHUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuMs Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckne M XUMHUYECKHME CBOMCTBa (0OIIMEe Kak MpeACTaBUTENs Kjacca KHUCIOT |
cneunpuyeckue). Vcnonap3oBaHne HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpellbl COSAMHCHUSIMH a30Ta (KHCIOTHBIE
JOX/W, 3arps3HEHHE BO3[AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTpornHbie MOIUPHKAINNA
dochopa, duznueckne n xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. Vcmosnp3oBanue ¢ochaToB B KauecTBE
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENICHU OKHCICHHS. YTIIEPOM, aJUIOTPOIHbBIE MOJU(HUKALINN, PACTIPOCTPAHEHHE B
npupoje, GU3MUecKue U XUMUIecKrue cBoiicTBa. Ayncopbuns. KpyroBopoT yriepoaa B mpupoe.
Oxcunel yriepona, ux (Gpu3nyeckne U XUMUYECKHUE CBOWMCTBA, JICHCTBHE HA JKUBHIE OPTaHU3MBL,
MOJIyUYeHHE U TMPUMEHEHHEe. DKOJOTMYeCKUe MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00ATBHOTO TOTEIJICHUs KIMMarta, MTapHUKOBBIM A ¢eKT. YToibHas KHUCIoTa U e€
cony, WX (U3MYEeCKHe W XWMHUYECKHE CBOICTBA, TOJy4YeHHE W TNpuMeHeHue. KadecTBeHHas
peakuusi Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE TTOHATUS 00 OPraHUYECKHUX BEHIECTBAX KaK O COCNMHEHHSIX YIiIepoja
(MeraH, 9TaH, OSTWUJIEH, AalleTWJIEH, OSTaHOJ, TJMIEpPUH, YyKCycHas Kucinorta). llpuponHsie
HCTOYHUKU YTJI€BOAOPOJOB (Yrojb, HNPHUPOJAHBIA Ta3, HEPThb), MPOAYKTHl HX MEpepadOTKH
(6eH3uH), UX poJb B OBITY M TPOMBINIIEHHOCTH. [[OHITHE 0 OMOJIOTUYECKH BaXXHBIX BEIIECTBAX:
KHUpax, Oenmkax, YriaeBoJaX — W WX pPOJHM B JKH3HH 4YelOBeka. MarepuaibHOE €IHHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEUHEHUI.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUeHHE U TPUMCHEHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEBOU kuciote. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBINIIICHHOCTH. BackHeimme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCEIHEBHON KU3HH.

Xumuueckuii IKcnepumenn .

n3yudeHre 00pa3loB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJITHOW KUCIOTHI, IIPOBEICHUE
Ka4eCTBEHHBIX PEaKLUUi Ha XJIOPUA-UOHBI U HAOIIOJECHUE MPU3HAKOB UX MPOTEKAHMs, OIBITHI,
OoTpakarolue (pU3NUYECKUE U XUMHUYECKUE CBOMCTBA I'aJION€HOB M UX COEAMHEHHUH (BO3MOXKHO
UCIOJb30BAHUE BMJICOMATEPUANIOB), O3HAKOMIJIEHHE C 00pa3lamMu XJOPUAOB (TaJoreHuJoB),
O3HaKOMJIEHHE ¢ oOpa3uamMu cepbl M €€ COEOUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJleOMAaTepUalioB), HaOdrofeHHe Mmpoluecca oOOyrJIMBaHUS — caxapa IOoJA  JelcTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI, U3y4YeHHE XMMUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHCJIOThI, IIPOBE/ICHUE KaueCTBEHHON peakuuu Ha cyiabpaT-uoH M HaONI0JeHHEe NpHU3HaKa e
IIPOTEKaHMsl, O3HAKOMJIEHHE C (M3MUYECKUMH CBOMCTBaMM a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOXKHO HCII0JIb30BaHHE BUJIEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (ochOpHBIX y10OpeHNUH,
MoJIydeHHe, coOMpaHMe, paclo3HaBaHME W H3yYeHUE CBOICTB aMMMaka, IpPOBEJICHHE
Ka4eCTBEHHBIX pEaKUMid Ha HOH aMMOHMA M (ocdar-HOH W H3ydYeHHE MPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI ¢ MeAbI0 (BO3MOXHO
UCTOJb30BAHUE BHUIEOMATEPUATIOB), M3yUYe€HHE MOJENel KpUCTAJUIMYECKUX PElETOK aiaMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TPOIECCOM aACOPOIMH PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM U YCTPOICTBOM MPOTHBOrasa, MoJydyeHue, COOMpaHue, pacrio3HaBaHUE
U U3y4eHHE CBOMCTB YIJIEKHCIOTO ra3a, MpPOBEJCHHWE KAYeCTBEHHBIX PEakluil Ha KapOOHAT M
CHJIMKAT-MOHBl M M3y4Y€HHE TPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHWE C MPOJIyKIHeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE SKCIIEPUMEHTANbHBIX 3a/1ad 1Mo Teme «Baueimme
HEMETAJUTbl U UX COCTUHCHUS.



MeTaJuibl M X COEIMHEHUS

OOmiasi xapakTepHCTHKA XWMHUYECKUX JJEMEHTOB — METa/lIOB HAa OCHOBAaHUM WX
nosnoxeHus B [lepuoanueckoil cucreme xumudeckux ieMeHToB [l. M. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTainueckas CBSI3b M METAJUIMYECKash KPUCTALUIYECKast
peméTka. DIEKTPOXUMUYECKUN PsJl HANpsDKeHUH MeTamuioB. DU3MYECKHe U XUMHYECKHE
cBoiicTBa MeTaiyioB. OOmMe crnocoObl noixydyeHus mMeTtaioB. IloHATHE O KOpPpO3UM METaIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT Koppo3un. CIUIaBsl (CTaJlb, YYTYH, TIOPATIOMUHHMN, OpOH32) U
UX MPUMEHEHUE B OBITY M MPOMBIIILICHHOCTH.

[[lerounble MeTasUIbL: TIOJI0KEeHUE B [leproinueckoi cUCTEME XMMUYECKUX 3IEMEHTOB /l.
N. MenneneeBa, CTpo€HHE MX aTOMOB, HaXOXJeHUE B Mpupojie. OPu3nueckrue U XUMHUECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUIPOKCUIBI HATpusl U Kanud. [Ipumenenune
IIEJTOYHBIX METAJJIOB U UX COCTUHECHHIA.

[IlenoyHO3eMENbHBIE METAUIBI MAarHUKM M KalublUW: MNoJoKeHue B lleprommyeckoit
cucremMe xumudeckux sneMmeHToB [[. M. MeHneneeBa, CTpOEHUE WX aTOMOB, HaXOKJICHUE B
npupoae. Ou3znyeckne U XMMUYECKHE CBOMCTBA MarHusl U Kalblus. BakHeillme coenruHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyin). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEeHHUS.

AmoMuHMiL: nosioxkeHue B Ilepuonnueckoi cucrtemMe XuMHYecKux siaeMeHtoB [ .
MenpeneeBa, CTpOCHHE aToMa, HaxoXJIeHue B mpupoje. dusnyueckue n XUMUUECKHE CBOMCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepmoamdeckoid cucrteMe xumudeckux »snementoB 1. .
MenneneeBa, CTpOEHHUE aTOMa, HaxoKAeHUEe B mpupojae. Ousznueckue U XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (Il1) m xemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HAaKOMJIEHHE C O0O0pa3laMy METaIOB M CIJIaBOB, HUX (PU3UYECKHUMH CBOWCTBaMH,
W3YYEHHUE pEe3yJIbTaTOB KOPPO3UWH METAIOB (BO3MOYKHO HKCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJECHCTBYS OKCUAA KAJIBLMS U HATPUS C BOJIOH (BO3MOXHO MCMOJIb30BaHUE
BHJICOMATEPUAJIOB), HCCIIEIOBAaHUE CBOICTB KECTKOW BOMBI, Ipollecca TOPEHHs XKeje3a B
KHcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpHUATOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJjblHs, allOMUHUA, IUHKa, xkene3a (I1) u xenesza
(1), memu (11), HabaromeHne U OMKCAHUE MPOIIECCOB OKPAIIMBAHMS IJIAMEHH HOHAMH HATpU,
Kamusl U KaJblug (BO3MOXHO HCIIOJIB30BaHHE BUAEOMATEPUAIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COCTUHEHUSD.

X¥MHUSA U OKPYKA0LIas cpeaa

BemectBa n martepuansl B MOBCETHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peaknuii B ObITy. IlepBas moMomip MpH XUMUYECKHX OXKOTax M
OTpPABJICHUSIX.

XUMUYeCcKoe 3arpsi3HEHHE OKpYKarolel cpeabl (MpenenbHas JOMycTUMast KOHIIEHT patus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THYECKUX MpoOieM.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIIaBbl METAJLIOB, MMOJTMMEPHBIC MaTepUabl).

Mesicnpeomemmuuoie cea3u

Peanuzanust MexXnpeAMETHBIX CBSI3€HM MPU U3YYEHUHU XUMUU B 9 KIIacCe OCYILIECTBIISIETCS
4yepe3 UCMOJb30BaHWE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHN, Tak U TOHSATHH,
SIBJISTFOLLIMXCS] CACTEMHBIMU JIJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHBIM (pakT, rumoresa, 3aKOH, TEOpus,
aHanM3,  CHHTE3,  Kilaccu(uKkamus,  MEepHOJAWYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTEPUAIbI.

@dusuka: Marepus, arToM, D3JEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIWJ, HN30TOIHI,
paavOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUYECKUN 3aps], MPOBOAHHUKH, IOJIYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, T'as,
pacTBop, pacTBOPUMOCTb, KPUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (PU3MUECKUE BEIUYHHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTeMa, MHHEpAJIbHBIE YI0OpeHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATENIbHbIE BELECTBA.

l'eorpadus: armocdepa, rumpochepa, MuUHEpalbl, TOPHBIE TOPOJABI, TIOJIE3HbBIE
HCKOIIaeMble, TOTUIUBO, BOJIHbIE pecypchl.



IINIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPpaMMbl OCHOBHOTO 00IIero o0pa3oBaHHs
JOCTHUTAIOTCS B X0JIe OOYUCHHSI XMMHUU B CIIMHCTBE YYSOHOM M BOCIIMTATEIbHOU JCATSIBHOCTH B
COOTBETCTBUM C  TPAIUIMOHHBIMH  POCCHUCKUMH  COLMOKYJIbTYPHBIMH U  JIyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPHUHSATHIMA B OOIIECTBE MpaBHJIAMUA M HOPMaMH TOBEICHHS U
CII0COOCTBYIOT ITPOLIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCS.

JIMYHOCTHBIE pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCSI
CHCTEMO} TMO3MTHUBHBIX IIEHHOCTHBIX OPUCHTAIMN M PACIIUPEHHE OMbITA ACATCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H HAYYHOMY
HACJICIMI0, MOHUMAHUS 3HAYCHHS] XMMHYECKOW HAayKH B JKM3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOU MH(MOpPMAIIUEH O MEPEOBBIX JOCTHIKEHUSIX U OTKPBITHIX
MHUPOBOIM U OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJICTABICHHUSI O COIHMAIBHBIX HOPMax W MpaBHJIaX MEKIMYHOCTHBIX OTHOIICHUIH B
KOJUICKTHBE,  KOMMYHHKAaTHBHOW  KOMIICTEHTHOCTH B OONIECTBEHHO  MOJIE3HOM,
y4eOHOMCCIIIOBATEIIbCKOW, TBOPYECKOW W JPYI'MX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM JEATEIbHOCTH HPH BHINIOJHEHHN Y4eOHBIX, TO3HABATEIBHBIX 337134,
BBINIOJTHCHUN XUMHYECKHX O3KCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMOIIOHUMAHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOW y4eOHOU NesTebHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE U IOCTYIIKA CBOHMX TOBAapHIICH C IO3WLIUH HPABCTBEHHBIX U
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBUII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XUMHYECKOH  peakiuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIINE OCHOBY IS
NOHMMAHUSI  CYIIHOCTH HAy4YHOH  KapTHHBI ~MHpa, MPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHSI MPUPOIBI, B3AUMOCBS3SX YEJIOBEKA C IMPHUPOIHON CPEIO, O POIIH
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHsS HAOIIOJAeMbIX MPOLIECCOB U SIBICHUIA, [MO3HABATENIBHOIA,
MH(QOPMAIIMOHHOW W YNTATENbCKOH KYJIbTYPBI, B TOM YHCIIE HABBIKOB CAaMOCTOSITEIEHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPaBOYHOI JINTEpaTypoi, NOCTYMHBIMH TEXHHYECKHMHU CpPEICTBAMU
UH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF00O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOW M MCCIIENOBATEILCKON NIESITENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHE IIGHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOUICHUS K CBOEMY 3JI0pPOBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 JKWU3HH, OCO3HAHUE IOCICICTBUI M HENPUSITHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS AKOTOJIS, HAPKOTHUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOICHHUS



mpaBwI 0€30MaCHOCTH MPH OOpAIEHUU C XUMHUYECKAMHU BEIIECTBAMHU B OBITY M pealbHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHHUIO MPOECCHil U Tpyaa pa3IndHOTO PoJia, yBAKEHUE K
TPpyly W pe3yibTaraM TPYIOBOM JESATEIHHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
MpEeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBIM BBIOOP WHAMBUIAYAIbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHMsl C y4E€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmenrHoi npogecCHOHaIbHON AeATENFHOCTH U
pa3BHUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJITAITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY KM3HU Ha 3emiie,
OCHOBE €€ CyIEeCTBOBaHMS, MOHMMAaHWE IEHHOCTH 3JI0POBOTO0 M Oe30macHOro obOpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TICHXHYECKOMY 30pPOBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBIII 0€30TIACHOTO TTOBEECHUS TIPU padOTE C BEIIECTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOXKAIOIINX 3JJ0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TOJydaeMble TPH W3YYCHUH XUMHUH, I PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM M MyTeH MX perieHus
MOCPEJCTBOM METOJIOB XUMUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLMAIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX pe3ylbTaTOB BBIIEISAIOT 3HAUUMBbIE i (OPMHUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (akT, cUcTeMa,
MPOLIECC, IKCIIEPUMEHT U JAPYroe.), KOTOPbIe UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTHHE MHpa, U yHUBEpCalbHbIe y4eOHBbIC NEHCTBUS (I103HABATEIbHbIC,
KOMMYHHUKATHBHbBIC, PEryISTUBHBIC), KOTOpbIE OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEILHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU NS TETbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

ba3oBble 1ornueckue 1eHCTBUSA:

YMEHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMM:
pacKpblBaTh CMBICA XMMHUYECKHX TOHSATHH (BBLICIATH WX XapaKTEpHbIE MPHU3HAKHU,
yCTaHABIUBATh B3aMMOCBS3b C JIPYTUMH MOHATHUSIMH), UCTIOIB30BATh MOHATUS U1 00BICHEHUS
OTIENbHBIX (DAaKTOB U SIBICHUMN, BBIOMPATh OCHOBAHUS M KpPUTEpUU s Kiaccu(UKalUu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATH IPUUMHHO-CIIEICTBEHHbIE CBSI3H
MeXa1y 0OBEKTaMU W3YyUeHUs, CTPOUTH JIOTHUECKUE pacCyKIeHUs (MHIYKTUBHbBIE, JeTyKTUBHBIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITFOUYCHHUS;

yYMEHHE TMPHUMEHSTHh B IMpOliecce MO3HAHMs MOHATHUS (NMpeaIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC TPEICTABICHUS — XUMUYECKHI 3HAK (CUMBOJI DJIEMEHTA),
XxuMuueckas ¢opMyna W ypaBHEHHE XHMHUYECKOW pEakiuu — TMpU pelIeHHHd YydeOHO-
MO3HABATENbHBIX 3a/la4, C Y4YETOM OTHUX MOJEIBHBIX TMPEJACTAaBICHUN BBISBIATH U
XapaKTepH30BaTh CYIIECTBEHHBIC MPU3HAKH M3y4aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHYECKUX PEaKIUd, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPHUYUHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3oBble uccienoBare/bCcKue 1eHCTBUA:



YMEHHUE HCIOJIb30BATh MOCTABICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IO3HAHUS, a
TaKKe B KauyeCTBE OCHOBBI i1 (OPMHUPOBAHMS THUIOTE3bl MO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEACHHUIO YUYCHHUECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATH 332 XOJIOM TPOIIecca, CAaMOCTOSITEILHO MTPOTHO3UPOBATD €0
pe3ynbTar, (GopMyIHpoBaTh OOOOIIEHHS W BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMEHHUE BBIOMPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh HHOOPMAIHIO Pa3IMYHBIX BUIOB
1 (OpM TIpeICTABIICHUS, TOJTyYaeMYyIO U3 Pa3HbIX HCTOYHUKOB (HAYyYHO-TIOMYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJIep)KaHWs, CIIPaBOYHBIE TMocoOus, pecypchl MHTepHeTa), KpUTHYECKH
OIICHUBATh MPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATH PA3IMYHbIE METOJIBI M 3aIPOCHI TPH TIOUCKE U 0TOOpe MH(OpMaHK U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMMBIX JUTS BRITIOJTHEHUST YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUTA, MPHOOpPETeHHE OIbITa B OONACTH WCIOJIB30BaHMS HH()OPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTHBHOTO MCIIOJIB30BAHHS PA3ITUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIBHYIO (OpPMYy IpencTaBICHUS
WHGOpPMAIIMKA W WITIOCTPUPOBATH pENIaeMbIe 3a/1a4d HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHME HCIIOJIb30BaTh W aHAJIM3UPOBATh B Ipollecce Y4eOHOH U HcCiIeoBaTeIbCKON
JeSITeNbHOCTH UHPOPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIHCKOTO XO35SHUCTBA U TPAaHCIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUsSI 3aJaBaTh BOMPOCH (B XoJe nuajora W (WiIM) AWCKYCCHH) IO CYIIECTBY
oOcyxgaemMoil Tembl, (OPMYIUPOBATh CBOM TNPEUIOKEHUS OTHOCUTENIBHO BBITOJIHEHUS
MIpeII0KEHHOM 3a/1a4H;

YMEHHUSI IPECTABIATh MOJyYEeHHbIE PE3YAbTaThl T0O3HABATEIBHON AESITEILHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh MPE3CHTAlUI0 pPe3yJbTaTOB BBIMIOJHEHUS XUMUYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OMBITA, JTAOOPATOPHOM pabOTHI MO MCCIEAOBAHUIO CBONCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHsI y4eOHOTO0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENbHOU U
UCCIIEIOBATENIbCKON JIEATEIbHOCTH NPU PEIICHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éra
oOLIMX HMHTEPECOB W COTJIacoBaHMs MO3UIMil (0OCyxkaeHus, oOMEH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJMHALIMS COBMECTHBIX JACHCTBUIA, ONpeAeTIeHNEe KPUTEPUEB 0 OIIEHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryisiTUBHbIEe YHHBepcaibHble Y4eOHbIe JelicTBHA:

YMEHHUE CaMOCTOSITENIEHO ONMPEAETATh eI IeSITeIbHOCTH, MIIaHUPOBATh, OCYILECTBIIATH,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATENBHOCTh, BBIOMpPATh
HauOosiee H(PQeKTuBHbIE CIMOCOOBI pelieHHs Y4yeOHbIX UM IO3HaBaTelIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTaBJIATh WM KOPPEKTHPOBATh MPEATIOKEHHBIH aIropuT™M ACUCTBUIN MpH
BBIMIOJIHEHUM 33JaHUM ¢ y4€TOM TMOJIydeHHMsS HOBBIX 3HAHHH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLHUAX, OIICHUBATh COOTBETCTBHE MOJYUYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE UCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIpelaraéMble B YCIIOBUH 3aaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHMIO O0s3aTEIBHOTO COJEp KaHus,
YCTAaHOBJICHHOTO JaHHOW (enepanbHON paboueil mMporpamMMmol, BBIJIENSAIOT: OCBOCHHBIC



oOy4aromMMHUCs Hay4YHble 3HAaHUS, YMEHUS U CIOCOOBI JeicTBUi, cneuuduyeckue Ui
npeaMeTHON o0macT «XUMHUsS», BHIBI NEATEILHOCTH MO TOJIYYEHHIO HOBOTO 3HAHHUA, €r0

UHTEpIIpETALNY, IPEOOPAa30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX Y4EOHBIX U HOBBIX CUTYaLlUsX.
K xonmy oOyuenus B 8 kiacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHUN: aTOM, MOJIEKYJIa, XUMUYECKUI
JJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJHAas U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHasi M MOJEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJsS XUMHYECKOIO
JJIEMEHTAa B COEAUHEHHMM, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTAa, OCHOBAHME, COJIb,
ANIEKTPOOTPHUIATENLHOCTD, CTENEHb OKUCIICHUS, XUMUUECKas peakius, Kiaccupukanus
peaxkiuuii: peakiuu COeAMHEHUS, peakuu pa3IoXKeHHs], PEaKIIMK 3aMEIIeHUs], peaKkLun
0o0MeHa, 7K30- U SHA0TEPMHUECKUE PEaKIUH, TEIIOBON 3PPEKT peakiuu, siApo aToma,
ANIEKTPOHHBIA CJIOM aToma, aToMHasi OopOuTaib, paJuyc aTomMa, XUMHYECKas CBS3b,
MOJISIpHAsl M HETOJIsIpHAsi KOBaJEeHTHAas CBsI3b, MOHHAS CBS3b, MOH, KAaTHOH, AaHUOH,
pacTBop, MaccoBas J0Js BellecTBa (MPOIeHTHAst KOHLIEHTPaLKs) B pacTBOPE;
WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX IOHSATUH M NPUMEHSTH 3TH
MOHSTHS TIPU ONMKMCAHUU BEIIECTB U UX MPEBPALCHHUI;

HCIIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIUKY JJIsi COCTaBlieHUsT (GOpMya BEIIECTB U
YPaBHEHUH XUMUUYECKUX PEAKIIHII;

ONpeNeNaATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OWMHApHBIX COEIUHEHHUSAX, CTEICHb
OKHCIICHHMSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NPHHAUICKHOCTh BEIIECTB K
ONpeNieNEHHOMY KJlacCy COEIUHEHMH 10 ¢opMmynaM, BHJI XUMHUYECKOM CBS3U
(KoBaJIEeHTHAs! M NOHHAs) B HEOPTaHUYECKUX COETUHEHHUSAX;

packpeiBath cMmbica [lepuoandeckoro 3akona JI. M. MenneneeBa: n1eMOHCTpUPOBATH
[IOHMMaHHUE IEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
noyioxkeHust B Ilepuoanyeckoil cucreme, 3aKOHOB COXPAHEHUS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO Y4€HHMsI, 3aKOHa ABOTaJpo;

ONMCBIBATH M XapakTepu3oBaTh TaOnuuHyro ¢opmy Ilepuoauueckoil cucteMsl
XUMUYECKHUX 3JEMEHTOB: pa3ziMuyaTh MOHATUS «IJIaBHas moArpynmna (A-rpynmna)» u
«mobounass noarpynna (b-rpynma)», manele u OosbliMe NEPHOABI, COOTHOCHUTH
o0o3HaueHusl, KoTopele UMeroTcs B Tabnuue «llepuonnyeckas cucremMa XUMHUYECKUX
anemeHToB J[. Y. MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB M 3apsja  sjapa, oOllee 4YHUCIO 3JIEKTPOHOB U
pacnpeneseHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUpPOBaTh XUMHUECKHE JIEMEHThI, HEOPraHMYECKHe BELIeCTBA, XUMUYECKUE
peakuuu (10 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY
dbdexry);

XapakTepu30BaTh (OMMCBIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIacCOB,  IOATBEpPXKJas ONMCAHME IPUMEpPAaMHM  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIINIA;

IIPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHUCHUMOCTH OT MX Kauy€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKaHUSI XUMUYECKUX IIPEBPALLICHUI B Pa3JINYHBIX YCIOBUSX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJTI0 XUMUYECKOTO AJIEMEHTa 10 (hopMysie COSAMHEHUS, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, NPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUYECKOH peakluu;



MIPUMEHSATh OCHOBHBIEC OTIEPAIlUU MBICIUTEIILHON JEATEIbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHUE, CHCTEMATH3AIUIO, KIacCU(DUKAINIO, BBISBICHUE TMPUYUHHO-
CIEACTBEHHBIX CBS3€W — JJII W3YYCHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEaKLH,
€CTECTBEHHO-HAyYHblE ~ METOJbl  [O3HAHUS  —  HAOJIOJIEHHE,  HU3MEpPEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIIEHHBIN);

ClIieIoBaTh IMpaBWJaM TIOJIb30BaHUS XHMHYECKOM TMOCyI0N ©  JabopaTOpHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TIO0 BBITIOJTHEHHUIO JTA00PATOPHBIX XUMHUYCCKUX OTBITOB TI0 TOJTYYCHHIO
U COOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCIOPOJA), MPHUTOTOBICHHIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IIIAHUPOBATH
Y MPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACTO3HABAHUIO PACTBOPOB IIEJOUEH U
KHCJIOT C TIOMOIIBIO MHAUKATOPOB (JIakMyc, peHoTanenH, MeTUIIOpaHK U APyrue).

K xoniry obydyenust B 9 kjacce mpeIMETHBIC PEe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATUH: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCICHMS, XMMHUYECKas peaklus, XUMUYecKas
CBSI3b, TEIJIOBOM 3PQEKT peakiuu, MOJb, MOJISIPHBIM 00BEM, PacTBOP, IEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl UCCOLMAIs, peaklUud HOHHOrO oOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBeCHE, oOOpaTuMble U HeoOpaTHUMble peakluH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEPHOCTh, XHMHUYECKas CBS3b
(KoBajieHTHAsi, HMOHHAs, METaJUIMYEeCKas), KpUCTAITIMYECKas pemérka, KOoppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peakiuu, IMpeAesabHO J0MyCcTHMAas
koHueHntpamus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHATUH U NPUMEHSTH 3TH
MOHSATHS TIPU OMMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIOJIb30BaTh XHMHMYECKYI0 CHMBOJIUKY [UIsl COCTaBlieHHS (OpMyJn BEIIEeCTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XHUMHYECKUX DJJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPHHAISKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COeAMHEHUU Mo (GopMynaMm, BUJ XUMUYECKOHN CBSI3U (KOBAJCHTHAas, MOHHAS,
MeTaJIn4yeckasi) B HEOPraHWYECKUX COEAMHEHUSX, 3apsA]l HOHA IO XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJTIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbica [lepuomuueckoro 3akona [[. 1. MenzaeneeBa u JeMOHCTPHUPOBATH
€ro NOHMMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabanuHyo Gopmy Ileproanueckoii
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3jiuuyaTh MOHITHUSA «1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpynma)», Mmanble U GOJbIINE TMEPHOMBI,
COOTHOCHTh 0003HaueHHs, KOTOpble HUMEIOTCI B IEpHOAMYECKOW Tabiuie, ¢
YHCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHsI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsia s1pa, oolee YUCIIo MEKTPOHOB M PACHPECTICHUE UX TI0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB JJIEMEHTOB M HX
COEIMHEHUI B IIpEJesiax MaJbIX NEPUOJOB U TJIaBHBIX MOAIPYINII C YYETOM CTPOECHHS
UX aTOMOB;



KHaCCI/I(bI/H_[I/IpOBaTb XUMHUYCCKHUEC SJICMCHTBI, HCOPIraHMYCCKUC BCIICCTBA, XUMUUCCKUC
peakuuu (IO YMCIAYy UM COCTABY YYacTBYIOLIMX B PEAKIMU BEUIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATh) OOIIME U cHenu(pUYecKue XHMHUYECKHE CBOWMCTBA
IMPOCTBIX U CJIIOKHBIX BCHICCTB, NOATBEPKAAA OITMCAHUC ITPUMEPAMU MOJICKYJISIPHBIX U
HNOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKuHﬁ;

COCTaBJISITh YPABHEHUS AJIEKTPOJUTHUYECKON JUCCOUMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
IIOJIHBIE U COKpPAILEHHBIE YPaBHEHUS peaKlUi HOHHOIO OOMEHa, YpaBHEHMsI peaklui,
MOATBCPXKAAOUX CYHICCTBOBAHUC T'€HETUYECKON CBS3U MCXKAY BCUICCTBAMU
Pa3IMYHBIX KIIACCOB;

PaCKpheIBaTb CYMHOCTb OKHCIIHMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKIII/II\/JI moCcpeaAcCTBOM
COCTaBJICHUS 3JICKTPOHHOTO OallaHCca ATUX PEaKIIHiA;

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCMMOCTH OT HUX CTPOCHHA, BO3MOXHOCTHU
IMPOTCKAHUA XUMHUYCCKUX HpeBpaHIGHI/II\/'I B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYIIIPHYIO U MOJIAPHYIO MacCChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMUYIECKOTO AJIeMEHTa 10 (hopMysie COSAMHEHUS, MAaCCOBYIO JIOJIFO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUUYECKOW PEaKIINK;

coOrofaTh TMpaBWiIa IOJB30BAHUS XUMHUYECKOW TMMOCYAOW W JabopaTOpHBIM
00OpyJIOBaHHEM, a TaKXKe TMpaBWiIa OOpalleHUs C BEIECTBAMH B COOTBETCTBHH C
HMHCTPYKUHUSMHU O BBITIOJIHEHUIO J1a0OPATOPHBIX XUMUYECKHX OTBITOB MO MOJTYyYEHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YIJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, MOATBEP)KIAIOINE KaUYeCTBEHHBIM COCTaB Pa3IMYHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX BEIIECTB;
MIPUMEHSITh OCHOBHBIE OMEPALlMU MBICIUTENLHON NEATEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHHe, CHUCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJbl T[O3HAaHWA — HaONIoJeHHWe, H3MEpPeHHe, MOJEIHpPOBaHHeE,
9KCIIEPUMEHT (peanbHbBIN u MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuecTBo yacon
Ne HanmeHoBaHMe pa3e/ioB U DJIeKTpOHHbIe (LN (POBbBIE)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE IOHATHS
Xumuss — BakHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK

' MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

19 BemecTBa 1 xXuMu4deckue 15 1 bu6moreka [IOK

' peaKIuu https://m.edsoo0.ru/7f41837c

Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837¢c
99 Bopopon. [lonsitue o 8 1 bu6mmoreka [JOK

' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuoreka [JOK

' HEOPraHUYECKHUX COCTUHCHHM https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Pasnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUA

3.1

[Iepronnueckuii 3aKOH U

7

bu6mmoreka [JOK



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

IIepnoauueckas cucrema
XUMHUYECKUX 3y1eMeHTOB /1. H.
MemnpneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢c

XUMHYECKASA CBA3b.

bubmmoreka [{OK
3.2 O - 8 2
KHCHITEIRHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
MIroro o pasme 15 bubmmoreka [{OK
TOT'O IT
pasiety https://m.edso0.ru/7f41837c
PezepBHOC Bpemst 3 Bubmuotexa LIOK
p p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5 5
[TPOTPAMME
9 KJIACC
KoaunvecTBo yacos JJIEKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (ungposbie)
Ne n/m Kontpoannbie | IlpakTuueckne
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
Pa3znen 1. BemmecTBo 1 XUMHMYECKHEe PeaKku
IToBTOpenue u yriryoiieHue 3HaHUI bubmorexa HOK
1.1 P yry 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX pa3/IeNIoB Kypca 8 kiacca 5
OCHOBHBIE 3aKOHOMEPHOCTA XUMHUUYECKUX bubmorexa HOK
1.2 N P 4 https://m.edsoo.ru/7f41a63
peakmuit
6
DNEKTPOIUTHYECKAS JUCCOLUALIUS bubmorexa HOK
1.3 P A HHAIL 8 1 1 https://m.edsoo.ru/7f41a63
XUMUYECKUE Peaklui B pacTBOpax 5
Hroro no paszneny 17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Pazpgea 2.

HeMeTanasl M UX cOeIMHEHUA

OO011as XapakKTepUCTUKA XUMHUYCCKHX bubamorexa HOK
2.1 H paerep 4 https://m.edsoo.ru/7f41a63
aneMeHToB VIIA-rpynmnsl. ["anorenst 6
OO6mast XxapakTepUCTUKAa XUMUYECKUX bubnuorexa [JOK
2.2 anemeHToB VIA-rpymmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COEIMHEHUSI 6
OO6mast xapakTepUCTUKAa XUMUUYECKUX bubnuoteka [JOK
2.3 anemeHToB VA-Tpymmsl. A30t, Gpocdop u ux 7 https://m.edsoo.ru/7f41a63
COEIMHEHUSI 6
OO6mrast XxapaKTepUCTHKAa XUMHUYECKUX bubmuorexa [JOK
2.4 anemenToB |V A-rpynmsl. Yriepon u 8 https://m.edsoo.ru/7f41a63
KPEMHUH U X COCTUHEHUS 6
Hroro mo pazgeny 25
Paznen 3. MeTaiabl 4 MX COeTUHEHHS
bu6mmoreka [IOK
3.1 OO0mue cBOMCTBA METAIIOB 4 https://m.edsoo.ru/7f41a63
6
bu6mmoreka [JOK
3.2 Baxsnelmme MeTauibl U UX COSIUHEHUS 16 https://m.edso0.ru/7f41a63
6
Utoro no pazneny 20
Pasnen 4. Xumus n okpy»kaomas cpeaa
bu6mmoreka [JOK
4.1 BemecTBa 1 MaTepHualibl B )KU3HH YEJIOBEKa 3 https://m.edso0.ru/7f41a63
6
Utoro mo pazneny 3
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PesepBHOE Bpems

bubnuoreka [IOK
https://m.edso0.ru/7f41a63
6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KoanuecTno yacos Jara DJIEKTPOHHBbIE HH(POBLIE
11/_11 Tema ypoka B Konrpoabubie | IlpakTtuyeckue | HU3YyY€HH o0pasoBaTejibHbIe
cero padoTsI padoThbI b pecypcel
1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
JKH3HU yesoBeka. Tena u BerecTsa https://m.edsoo.ru/ff0d210c
5 ITonsaTtue o MeToaxX MO3HAHUS B 1 bubmmoreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[IpaBuiia
3 paboTHl B TaOOPATOPUU U TIPUEMBI 1 1 bubmuorexa [JOK
oOpareHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yucrtele BemtecTBa U cMmecu. CriocoOnl 1 bu6mmoreka [IOK
pasjeneHus cMecei https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
5 «;);KT;;Z/I::’;I;ZCS;EEH; npumepe 1 1 bubmmorexa LIOK
A . PHMED https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
6 ATOMBI 1 MOJICKYJTBI 1 bubmmorexa LIOK
Y https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubnuoreka [JOK
(CMMBOJIBI) XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U crnoXXHBIE BElleCTBa 1 bubmmorexa LIOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmorexa LIOK
YILIPHO®S ¥4 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa bubmuoreka [JOK
10 1
BellecTB. XUMudeckas (hopMmyia. https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
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BaneHTHOCTE aTOMOB XUMHYECKHUX

JJIEMEHTOB
11 OTtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OTHOCHUTENbHASI MOJICKYJISIpHASE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO bubmmoreka [{OK
3JIEMEHTA B COCIMHCHUHU https://m.edsoo.ru/ffod350c
13 KommaecTBo BemecTBa. Moib. bubmmoreka [{OK
MonsipHas Mmacca https://m.edsoo.ru/ff0d5230
14 DOuU3nveCcKrue U XUMUYECKHE SIBIICHUSI. bubmmoreka [IOK
XUMHYecKas: peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XAMHUYECKHX PeaKInit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChI BENIECTB. bubmuorexa [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
B
17| nemeorsa no ypamnemunt biorera LIOK
m P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX peaklui
K
o | e m—
Pealtt A P ’ https://m.edsoo.ru/ff0d3f34
3aMeInIeHus, 0OMeHa)
M. B. JI — Yu&HBIii-
19 5H HKJI:::II{/IZEOZ60€?I ZII{{T: u bubmmorexa LIOK
1 AneT: Hf https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIlus 3HaHUH
20 KontponbHas padorta Nel o teme bubnunoreka [JOK
«BerecTBa 1 XUMUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
Bo3ngyx — cMmech razos. Cocras BuGmorexa LIOK
21 Bo3ayxa. Kucnopoa — sneMeHt u

IpOCTOC BCUICCTBO. O3zon

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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duznueckue U XUMUYECKUE CBOUCTBA

22 KHUCI0poJia (peakiuu OKUCICHHS Bubmuotexa LIOK
poJia {peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
S I, BuGmorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaKIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYECKUX PEAKITUIX
T .
e
p yxd, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
I1 6ota Ne 3
| e e o
i P . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YYCHHE €TO CBONUCTBY»
97 Boaopon — sneMeHT u mpocToe bu6mmoreka [IOK
BeniectBo. HaxosxaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 dOu3ndecKknue U XMMUYECKHUE CBOMCTBA bu6mmoreka [JOK
Bozopoaa. IIpumeHenune Boaopoaa https://m.edsoo.ru/ff0d4dd0
29 ITousiTre 0 KHUCIIOTAX U COMIAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOPOIa B bu6mmoreka [JOK
nadbopaTtopuu https://m.edsoo.ru/ff0d4dd0
| et e
OyHeHme COV ParHe BOOpons, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOUCTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [IOK

ABoraapo

https://m.edsoo.ru/ff0d542¢
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Brruncienus o0béMa, KOJIMYECTBA

33 BEII[ECTBA ra3a Mo ero U3BECTHOM Bubmuotexa LIOK
H . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WM 00BEMY
B 0Bé
M
P ..p B . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHHH ra30B
35 duznyeckne 1 XUMUYECKHEe CBOMCTBA bubmmoreka [IOK
BO/IBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubnuoreka [JOK
MHJIUKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 Haceimiennbie 1 HEHACHIIIICHHBIS bu6moreka [IOK
pacTtBOpbl. MaccoBast 10Jis BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckas padota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubmuorexa [JOK
oTnpeeIéHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota Ne2 o teme bubnmuorexa [JOK
«Kucnopoa. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiaccuduKaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I -
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
OcHoBaHus: cOCTaB, KIaccuuKaius, bu6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydeHue U XUMUYECKUE CBONCTBA bubnuorexa [IOK

OCHOBaHUMN

https://m.edsoo.ru/ff0d67ca
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Kucnotsl: cocras, knaccudukarmus, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XMUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIIATypa,
46 cnoco((SI)II) n)lonyq)eHm{ XI/IMI/I‘IZEKI/IG Bubmuotexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTnueckas padota Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnuoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTraHHMYECKIX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
I'eneTnueckas CBsI3b MEX,
48 KJ1accaMu HeopraHquCKI/i{y Bubnuorexa LIOK
B https://m.edsoo.ru/00ad9a50
COCIMHCHU I
49 O0001IeHNe U cUCTEMATU3ALIHS bu6mmoreka [IOK
3HAHUHN https://m.edsoo.ru/00ad9cb2
KonTtponbHas padota Ne3 o teme
50 "OCH(I))BHLIG KJ'II;CCBI HEOPraHUYECKUX Bubmiorexa LIOK
. https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie TONBITKH KIacCUpUKAITIT
51 XI/n\I/)mquKHX AJIEMEHTOB. ?IOH}I?I/IG 0 bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
59 Ilepuonnueckas cucrema bu6mmoreka [JOK
XHUMHYECKUX 37eMeHTOB []. 1. https://m.edsoo.ru/00ada52c
Meneneena
53 Ilepuopl, rpymnbl, NOATPYIIIBI bubmorexa HOK
’ ’ https://m.edsoo.ru/00ada52¢
54 Crpoenune atoMoB. CocTaB aTOMHBIX bubnuorexa [IOK
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saep. M3oTonsl

https://m.edso0.ru/00ada342

CtpoeHnue 3JIeKTPOHHBIX 000JI0UeK

. bubmmoreka [IOK
55 aTOMOB 1eMeHTOB [lepuonnyeckoit
https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Mepuoauueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHSI HAYKU U MTPAKTUKH. [I. bubnuorexa [JOK
. MenneneeB — yu€Hblii, earor u https://m.edsoo.ru/00ada96e
IpaKIaHUH
P i . 00006
| cucrevarma snani/ biorer LIOK
B 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas paboTa
KonTtponbHas padota Ned4 o teme
59 «Ctpoenue aToma. XUMHUYECKast bubmuorexa [JOK
cBs13b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepouHasi paboTa
60 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [JOK
XAMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
61 WNonnas xumuieckast cBs3b Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBanentHas nossipHas XuMudeckas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossspHas bubnuoreka [IOK
XUMHYECKasi CBA3b https://m.edsoo.ru/00adaab8
bu6nuoreka [JOK
64 CreneHb OKUCIEHUS

https://m.edsoo.ru/00adae28
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OKHCIIMTEIFHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [IOK

05 peakiuu 1 https://m.edso0.ru/00adb076
bubnuorexa [JOK

66 OxucauTeny ¥ BOCCTAHOBUTEIU 1 https://m.e dSCI)_E).ru 100adb076
PesepBubiit ypok. O60011eHNE 1

67 cHCTEMAaTH3alMs 3HAHUH 110 TeMe 1 bubmmoreka [{OK
«CtpoeHue atroMa. XUMHYECKast https://m.edsoo.ru/00ad9cb2
CBSI3b»

68 PesepBHblit ypok. O6001IeHNE U 1 bubnuorexa [JOK
CHCTEMAaTH3aIMs 3HAHUIMA https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

N KousnuecTBo yacos Mara DJIeKTpOoHHbIe HH(poBbIE

°

/i Tema YpoKka B KOHTPOJILHLIG HpaKanec]cne H3YyYCHU 06pa30BaTeJ’leLIe

cero
padoTsI padoThbI b pecypcel
[lepnoanueckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuorexa [JOK
XUMHYeCKuX 3aementoB J1. U. https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B M3MEHEHUH

) . P 1 bubnuorexa [JOK
CBOWCTB XUMHUYECKUX DJIEMEHTOB

) https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukarus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHWYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTATHIECKUX PEMIETOK https://m.edsoo.ru/00adbact
Kontponbhas padota Nel o teme

5 «[loBTOpEeHue u yrioyonenue 1 1
3HaHUH OCHOBHBIX pa3/IesoB Kypca
8 Kimacca»

5 Knaccudukanus xuMmuaeckux 1 bu6mmoreka [JOK
peakIuii o pa3IMYHbIM IIPHU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUUYECKOHN

7 H P 1 bubnnoreka [JOK

eakuuu. [IoHsTHE O TOMOT€HHBIX U
Pealth https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIHIX
[TonaTHEe 0 XUMHYECKOM

3 paBHOBecuH. DaKTOPBI, BIKAIOLINE 1 bubnuoreka [IOK
Ha CKOPOCTh XMMHUYECKOW peakluu https://m.edsoo.ru/00adc28c
Y MOJIOKEHNE XUMUYECKOTO
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paBHOBECHs

9 OKHCIIUTENTBHO- bubnuorexa [JOK
BOCCTAaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHICCKOI
10 ﬂncfounaunn.anﬂmee 1 ciabbie Bubmuotexa LIOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUsI peaKkIUuil Brbmiorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT B
12 OCHOBAHMU B CBETE MPEACTABICHHI bubnuoreka [JOK
00 IIEKTPOIMTHUECKO https://m.edsoo.ru/00add5d8
JIUCCOIHAITAN
XuMHYECKHEe CBOMCTBA COJICH B
13 CBETE TPEJICTaBIICHUH 00 Bubnuorexa LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAIIIT
14 [TonsaTue o runmponuse comnei bubmorexa [OK
https://m.edsoo.ru/00add9d4
15 O0001IeHre U cUCTEMATU3 AL bu6mmoreka [JOK
3HaHUI https://m.edsoo.ru/00addd12
[IpakTueckas padora Ne 1.
16 «lfeI_HGHI/Ie BKCHpepI/IMeHTaJ'IBHI)IX Bubmmorexa LIOK
https://m.edsoo.ru/00addbfa
3a7a9»
KounTtponsnas padora No2 mo teme
17 «ONEeKTPOIUTHYECKAS bubnnoreka [JOK
IHACCOLMAINASL. XUMUUECKUE https://m.edsoo.ru/00addecO
peaxiuu B pacTBOpax»
OO6mras xapaKTepI/vICTI/IKa raJOreHOB. BuGmmorexa [OK
18 XUMHYECKUE CBOMCTBA HA TIpUMEpe

XJiopa

https://m.edsoo.ru/00addfe2
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Xnoposogopoa. ComsHast KHCIIOTA,

19 €CKHE CBOMCTBA, [OJIyUEHUE bubmmorexa HOK
XUMHUYECKHE CBOMCTBA, MOJTyUYEHUE,
ye https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTuaeckas padora Ne 2 o Teme
20 «1]?[0 eHUe cop OM KHCJIO bubmorexa HOK
JIY4E€HUE COJISTHOM KUCIIOTHI,
" N https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 ec eayp oo O bubmmoreka [{OK
XUMUYECKUX PEAKIUi, €CITN OJINH
beaidt A https://m.edsoo.ru/00ade488
W3 pEeareHToB JaH B U30BITKE
29 OO6rast xapakTepUCTUKA 2JIEMEHTOB bubnuoreka [JOK
VIA-rpymrsr https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(UKAITUU CEPBI.
Haxoxnenune ceprl u e€ bubnuoreka [IOK
23 .
COEMHEHUH B IPHUPO/IE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPhI
CepoBozopo, CTPOCHHE,
24 o 13) ecI:l pe A 1P ccxite bu6nuoreka IIOK
W3UYECKUE U XUMHUYECKU
B https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcuppl cepol. CepHas KUCIOTa
25 o AR CEP P ccxite ’ bub6nuoreka [IOK
M3UYECKUE U XUMHYECCKU
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XHUMHUYECKUE PEAKINH, JIKAIINEC B
OCHOBE MPOMBIIICHHOTO CItocoba
26 IIOJIyYE€HHS CEPHOU KUCIIOTBHI. bubnuoreka [IOK
XHUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpebl
COCIMHEHUSIMU CEPBI
7 Brrunciaenne MaccoBOM 01U bu6mmoreka [JOK

BbIXOJa MPOAYKTA pCAKIINU

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OO1mas XxapakTepuCTHKA HIEMEHTOB
VA-rpymisl. A3o0T,

28 pacmpocTpaHeHUe B MPUPOIC bubmmorexa LIOK
’ https://m.edsoo.ru/00adeea6
(bu3HUecKre U XUMUICCKHE
CBOICTBa
Ammuak, ero pusndeckue u
29 XUMHYECKHE c?;oﬁCTBa HOJIyYeHHE Brbmiorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas padota Ne 3 o Teme
30 <<1PlonyquHe aNII)MI/IaKa H3yueHUE bubmmorexa LIOK
B ’ https://m.edso0.ru/00adf180
€r0o CBOMCTBY»

31 A3oTHas KucioTa, e€ pusnueckue u bubnuoreka [IOK
XUMHYECKHEe CBOICTBa https://m.edsoo.ru/00adf306
Hcnosib30BaHME HUTPATOB M COJICH
aMMOHMSI B KQUeCTBE MUHEPATIbHBIX

32 ynoOpenuii. XuMuueckoe ’ Bubnuorexa LIOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolel cpebl
COEIMHEHUSIMU a30Ta
®ochop. Okecup dhochopa u
33 (bocg)o;r))Ha;I KHCHH(i)Ta (b(bI/II)BI/I(‘I\giKI/Ie u bubmmorexa LIOK

- https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPATbHBIX bubnnoreka [JOK
ynoopeHuil. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
Yrnepon, pacnpocTpaHeHUe B

35 npnpg;e[ gmnlfiecxie " bubnorexa HOK

’ . https://m.edsoo.ru/00adfd9c
XMUMHYECKHE CBOMCTBA
36 Oxcuppl yriaepoaa, ux pusndeckue bubnmoreka [JOK

1 XUMHYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosornyeckue mpoOIeMsl,
CBSI3aHHBIE C OKCHJIOM YIJIEpoa
(V)

37 VYroJibHAs KUCHOTA U €€ CONn bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTtuyeckas padora Ne 4 o teme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTBeHHast peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"

[TepBoHauanbHBIEC TOHATHS 00
39 oprpaHquCKHx BEIIECTBAX KaK O bubmmorexa [JOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpewmuuii u ero coeannenus bubmmorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5.

A1 Pemenune skcnepuMeHTaIbHbBIX bubmuorexa [JOK
3aj1a4 110 Teme «BaxkHeimme https://m.edsoo.ru/00ae0bf2
HEMETAJUJIbI U UX COCTUHEHUS
KontponbHas padota Ne3 no teme

42 <<Ba)I§-IefIHIHe ieMCTaJ‘IJ‘IBI U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO1as XxapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —

43 MeTaI0B. MeTtaindeckas CBSI3b U bubnuoreka [JOK
MeTaJInyecKasi KpuCTalIndecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOKMCTBa
METAaJJIOB
XUMHUECKHE CBOI/ICT338. METaJUIOB. Bitmiorexa 1IOK

44 DNEKTPOXUMHUYECKUN PsifL

HaHpH)KeHI/Iﬁ METAJlJIOB

https://m.edsoo0.ru/00ae1156
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OOm1re cnocoObl MOTyYeHUs
metaioB. CraBel. Beruncinenus

45 110 YPaBHEHUSAM XUMHUYECKUX Brbmiorexa LIOK
peaKIU, CCITH OH H3 PEareHToB https://m.edso0.ru/00ae1156
COJICPKUT IPUMECH
46 [lonsiTHE O KOPPO3UM METAIIIOB Brbmiorexa LIOK
https://m.edsoo.ru/00ae1278
bubnuorexa [JOK
41 Wlenonmsie MeTanms https://m.edsci.ru/Oan14b2
48 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnuoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNbHBIE METATIIBI — bu6moreka [IOK
KaJIbIUHA U MarHui https://m.edsoo.ru/00ae15e8
50 Baxueime coeTUHEHNS KaJIbIIUI bubmorera [IOK
https://m.edsoo.ru/00ae15e8
51 O606uv1eH1/Ie A CUCTEMAaTU3AIIN
3HaAHUH
59 JKEcTKOCTE BOIBI M CIIOCOOEI €8 bu6mmoreka [JOK
yCTpPaHEHUS https://m.edsoo.ru/00ae1886
53 | memoon votn oo biorera LIOK
| https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bubnunoreka IIOK
>4 ATioMHHHi https://m.edscl)lo.ru/Oan1064
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
THPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
% Keneso https://m.edscﬁ).ru/00ae1d86
57 Oxkcupl, THAPOKCUBI U COJIH bu6mmoreka [JOK
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xene3sa (1) u xenesa (111)

https://m.edso0.ru/00ae35e6

O0001IeHUE U CUCTEMATU3ALIUS

58 .
3HAHHIA
[IpakTtugeckas padora Ne 7.
59 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3aja4 1o Teme «Bakueiiimne https://m.edsoo.ru/00ae3de8
METAJUTBI U UX COCTMHCHUS)
Berurcnenus o ypaBHEHUSAM
XUMHYECKUX PEaKIU, €CIIA OJINH
60 U3 pEareHToB /1aH B U30BITKE WU bubnnorexa [JOK
COJICPXKHUT IpUMECH. Berancienus https://m.edsoo.ru/00ae1750
MacCOBO¥ JIOJIH BBIX0/1a TIPOJTyKTa
peaknun
61 O0600611eHre U cucTeMaTu3anus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxxnelimue MeTauIbl 1 UX
COEIMHEHUS
63 BemiectBa u matepuansl B bubnuoreka [JOK
IMOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bubnmuoreka [JOK
OKpYIKAIOIEH CpeJIbl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTMYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
PezepBHblit ypok. O00O1IIEHNE U bubnuoreka [IOK
66 .
CHCTEMAaTH3aIis 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IIEHNE U bubnuoreka [IOK
CHCTEMAaTH3aIis 3HAHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0oO1IeHNE U bubnuorexa [IOK
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cUCTeEMaTU3alus 3HaHUI

https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI. 8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJabTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330B3HI/IH

1

IIo Teme: «HepBOHa‘-IaHI)HI)Ie XUMHUYCCKHUEC ITOHATUS)

1.1

PaCKpLIBaTh CMBICIJI OCHOBHBIX XHMHWYCCKHUX MOHITHH: aToM,
MOJIEKyJa, XHUMHYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE
BEIIECTBO, CMeCh (OJHOPOTHAST W HEOJHOPOJHAsS), BaJCHTHOCTH,
OTHOCHTENIbHAS aTOMHAs W MOJICKYJSpHAsh Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas OIS XUMHYECKOTO
JJIEMEHTa B COEAUHEHUHU, MOJISIPHBIM O00BEM, XHUMHUYECKas peakius,
KIacCU(UKAIIUSA  PEaKIHMiA:  PEaKIuu  COCAUHCHHS,  PCaKIUU
pa3OKEHUs, pEeaKIMH 3aMEIIeHUs, peakIuu OOMeHa, O9K30- H
SHIOTEPMHUUYCCKHE PEaKIMH, TEIUIOBOM 3(PQeKT peakuuu, pacTBop,

MaccoBasi J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIMsI) B pacTBOpe

1.2

HUITIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMMHYCECKHX MOHATHI U

IMPUMCEHATH OTU MMOHATHSA ITPU OITMCAaHWU BEHICCTB U UX npeBpameHHfI

1.3

HCIIOJIb30BATh XUMHUYCCKYIO CHUMBOJIMKY JId COCTABJICHUS (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

PaCKpbIBATDH CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIIECTB,
IIOCTOSAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOI'O YY€HHA, 3aKOHa

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTBb aTOMOB 3JICMCHTOB B 6I/IHapHLIX

COCOAUMHCHUAX

1.6

KHaCCI/I(i)I/ILII/IpOBaTL XUMHUUYCCKUC PpCaKIun (HO Huciay Hu COCTaBy

Y4YaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TEII0BOMY 3 (heKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYHO MOJICKYIIDHYHO W MOJIIPHYHO MAaCChl

BCIICCTB

1.8

BBIUUCIIATE MACCOBYHO JOJIIO XUMHUYCCKOI'O 3JICMCHTA IIO (bopMyJIe

COEIMHEHMUS,

1.9

BBIUUCIIATH MAaCCOBYIO 1OJIFO BCIIECCTBA B PACTBOPC

1.10

IMPUMCHATH €CTCCTBCHHOHAYYHBIC MCTOJbI IMO3HAHUA — Ha6J'IIOI[CHI/Ie,

U3MEpEeHUe,  MOJCIMPOBAHME,  DKCIEPUMEHT  (peanbHBId U




MBICJICHHBIN )

ITo Teme: «BaxHenme npeacTaBUTENN HEOPraHUUECKHUX BEILIECTB)

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX TTOHSTHUH: OKCHunI,

KHCJj10Ta, OCHOBAaHHEC, COJIb

2.2

ONpCAC/IATh NPUHAMIC)KHOCTb BCHICCTB K OHpe,HeJIéHHOMy KJIaCcCy

COeMHEHUH 1o Gopmynaam

2.3

KJ'IaCCI/I(i)I/IHI/IPOBaTB HCOPTaHNUYCCKHUEC BCUICCTBA
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XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XWMHUYECKHE CBOICTBa
BEUIECTB PA3JIMYHBIX KJIACCOB, MOJTBEP)KJasi ONUCAHHE MpUMEpaMu

MOJIEKYJISIPHBIX YPABHEHU COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HX
Kau€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IPOTCKAHUA XUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

CIeoBaTh MpaBWJIaM MOJIb30BAHUS XMUMHUYECKOM TIOCYJIOM U
1ab0paTOpPHBIM 00OpPYIOBAaHUEM, a TAaKXe IpaBWjaM OOpaIleHUs ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OMBITOB IO TMOIYYCHHIO U COOMpPaHHIO
ra3zoo0pa3HbIX BEMIECTB (BOJAOpOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOpOB C OMPENEeNIEHHOM MaccoBOM J0Jiell pacTBOPEHHOTO
BEIIECTBA, MNIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO pPACTBOPOB IIEJOYe W KHUCIOT C IOMOUIBIO

WHIUKATOPOB (JIakMyC, (heHOoIPTaNICHH, METHIIOPAHXK U JPYTHE)

2.7

IMPOBOAUTH paC‘IéTLI 10 YpaBHCHHUIO XUMHWYECKOH pe€aKkuuun

Ilo Tteme: «llepumomuueckuit 3akoH u Ilepumoamyeckas cucrema
xuMuueckux saeMeHToB J[. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumunaeckas cBsA3b. OKHCIUTEILHO-BOCCTAHOBUTEIIHHBIE pCaKmuu»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ clion aToMa, aTOMHasd Op6I/ITaJ'IB, paaunyc aroma,
XUMHUYCCKas CBA3b, IOJEIpPHAA W HEMOJEIPHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPpUIATCIIBHOCTh, HWOHHAaA CBsA3b, HWOH, KAaTHOH, aHWOH,

CTCIICHb OKHCJICHUA

3.2

KHaCCI/I(l)I/IL[I/IpOBaTL XUMHWYECCKHUEC SJICMCHTHI

3.3

ONMCBHIBATh U XapaKTepu3oBaTh TabunuHyo Gopmy Ileproauueckoii

CUCTCMbI XUMHUUYCCKUX JBJIICMCHTOB: pPa3jin4aTb IIOHATHUA «TJIaBHAA




noarpynna (Arpynma)» u «nobounas mnoarpynna (brpymma)y,

«MaJIpIe» U «OOJIBIITHEY Nepruoabl

3.4

packpsiBaTh cMbichn llepuommueckoro 3akona .M. Menpaeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC HGpHOI{quCKOﬁ 3aBHCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIEMCHTOB OT HX IIOJOXKCHHSA B HepHOHquCKOﬁ

CHUCTEMCEC

3.5

COOTHOCUTH  0003HAU€HHUs, KOTOphIE HWMEIOTCI B  Taliuie
«Ilepnognyeckass  cucreMa  XMUMHYECKMX  dnemeHTtoB .U
MenzeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMUMHYECKHX DJEMEHTOB (cocTaB M 3apsji Anpa, ofliee Yucio

JJIEKTPOHOB U pacnpeeseHUe X MO AIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHb OKHCIICHUSA OJICMCHTOB B 6I/IHapHI)IX

COEIUHEHUIX

3.7

OTIPENeNATh BUJA XUMHYECKON CBsI3M (KOBaJ€HTHas U HOHHAas) B

HEOPraHN4CCKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJIbHOM NPOrPaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHMsl

1

ITo Teme: «BemniecTBO 1 XUMHUYECKast peaKnuus»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHSATUI: pacTBop,
ANEKTPOJIUTHI, HEIJIEKTPOJIMUTHI, AIIEKTPOJIUTHYECKAS AUCCOIUAIINS,
peaKkuu MOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTUMBbIe peaxuuu,
OKHCITUTEIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHUCIIUTEb,
BOCCTAHOBUTENb, OKHCIEHHME W BOCCTAaHOBJIEHHME, aJUIOTPOIHS,
aMm(pOTepHOCTh,  XUMHYECKass  CBsI3b  (KOBaJIGHTHAs, HOHHAs,
METaJlIN4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOpPOCTb

XUMHUYECKOM pcaknuu

1.2

HWITIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATUN U

IMPUMCHATDH 3TU MOHATHS ITPU OIMMMCAHUHN BCUHICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISITb YPABHCHHA BHCKTPOHHTHHCCKOﬁ JUuCconuanumn KHCIIOT,




LICJIOYEH M COJIEH, IOJIHBIE M COKpALEHHBIC YPaBHEHUS pEaKLUH

WOHHOI'O OOMeEHa

1.4

PaCKpbIBaTh CYHIHOCTH OKHCIMTCIBHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOI0 OajaHca ITUX peaKLUi

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMHUYECKOW PEaKLIUH

Ilo Temam: «Hemertamnpl M UX coeauHeHUs» U «MeTaUibl U HX

COEIUHEHUSY

2.1

XapaKTepHU30BaTh (OMUCKHIBATH) OOIINE U CTICIIM(PUIECCKUE XUMUIECKUE
CBOWCTBA TIPOCTHIX W CIIOKHBIX BEIIECTB, MOJTBEP)KIas OIMUCAHUE
npuMepamMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX

XUMUYECKUX PEAKIUN

2.2

COCTaBJIATh YpaBHCHHA peaKHHﬁ, MOATBCPKAAIOMINX CYIICCTBOBAHHUC

T€HETHYECKOH CBS3H MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IPOTECKAHUA XUMHUUYCCKUX HpeBpaH_[eHI/Iﬁ B Pa3JIMYHBIX

YCIOBUAX

2.4

ClIeZIoBaTh TpaBHJAM TIOJBb30BAHUS XUMHYECKOW TMOCYIOH W
1abopaTOpPHBIM 00OPYIOBAaHUEM, a TAaKXKe IpaBUjaM OOpaIleHUs ¢
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIHSMH IO BBIIIOJHCHUIO
7a00paTOPHBIX XMMHYECKHX OIBITOB MO TOJIYYCHUIO M COOMPAHUIO

ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIICKUCIIOTO Tra3a)

2.5

IPOBOJMTh PEaKIHH, MOJATBEPXKIAIONINE KAYeCTBCHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACMO3HABATh ONBITHBIM MYTEM XJIOPHUJI-,
Opomuza, woauna, KkapOonar, ¢Qocdar, cunukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3YYCHHBIX METAJIIOB,

IMPUCYTCTBYIOIHEC B BOAHBIX PACTBOPAX HCOPIraHNYCCKUX BCIICCTB

ITo Teme: «XuMHSA U OKpYXKaroIas cpeiar»

3.1

PaCKpbIBATb  CMBICII OCHOBHBIX XHMHYCCKHUX MOHSATHIM: HI[K

BCIICCTBA; KOPPO3Us METAIIIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIbHON JESITEIbHOCTH —
aHaJIn3 W CHUHTC3, CpPAaBHCHUC, O606H.ICHI/IC, CUCTEMATHU3altIo,
BBIABJIICHUC TNPUYUHHO-CICACTBCHHBIX CBsA3el — s HN3YUCHUA
CBOMCTB BEILIECTB U XUMHUYECKHX pCaKHI/Iﬁ; CCTCCTBCHHOHAYYHBIC

MCTOJblI IIO3HAHUA — Ha6.HIOI[€HI/IC, U3MEpPCHUC, MOJICIUPOBAHUC,




HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaHI)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Poiab XMMHM B KM3HM YE€JIOBEKA. XHMHUS B CHUCTEME HayK.
Tena m BemecTBa. PU3MYECKUE CBOMCTBA BEMIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonstHe O METOJaX MMO3HaHUusA B XUMUU. Yucteie B€IIECTBA U CMECH. Cnioco0xn1

pa3aeneHus: cMecen

1.3

ATOMBI H© MOJICKYJIbI. XnuMuueckne diieMeHTBl. CHMBOJIBI  XHMHWYECKHX

a51eMeHTOB. [IpocTeie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yIEHUE

1.4

Xumudeckas ¢popmyna. BameHTHOCTh aTOMOB XMMHYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemiectB.  OTHocuTenbHas  aTOMHas — Macca.
OTtHocuTenbHast MOJIEKYsipHAst Macca. MaccoBasi 0JIsl XMMHUYECKOTO 3JIeMEHTa

B COCIMHCHUHN

1.5

KonunuectBo BemectBa. Mosib. MosisipHass Macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacuérel mo dopmynam

XUMHNYCCKHX COGI[I/IHCHI/Iﬁ

1.6

dusznyeckue U XUMHYCSCKHE SBJICHUSA. XHUMHYECKast peaknusga u eé IIPpU3HAKU.
3aKoH COXpaHCHHA MACChl BCIICCTB. XHUMHYECKHE YPaBHCHUA. KJIaCCI/I(bI/IKaI_[I/IH

XMUMHYECKUX peakluil (COeTuHEHMs, pa3IoKeH s, 3aMelleHus, 0OMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOH TIOCY/IOM, C paBUIIaMU
paboTel B JjabopaTopur W npuéMamMM oOpalieHus C  J1adopaTOPHBIM
obopynoBaHHEM, H3y4eHHE M OMHUCaHWe (PU3NUECKUX CBOMCTB 00pasloB
HEOPraHMYECKUX BEIIEeCTB, HaOmoJeHue Gu3NYecKuX (TJIaBJICHHE BOCKa,
TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIEHWE W KOHACHCAIUs BOJAbBI) U
XUMHYECKUX (TOpeHHe CBeud, [MpOKaTMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICHCTBUE MeNa C KHUCJIOTOW) SIBICHWH, HAOMIOJCHHE U OIHCAHUE
MPU3HAKOB TMPOTEKAHMS XMMHUYECKUX peakuwil (paszlokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTBI C XJIOPUAOM Oapus, pa3lIoKeHUe
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBHE JKee3a ¢ PACTBOPOM

comu meau(ll), uzyuenue cnocoOoB pazaencHus cMeceit (C MOMOIIBI0 MarHUTa,




(¢unbTpOBaHUE, BHIIAPUBAHME, NUCTWLISAIMS, XpomaTorpadus), MpoBeaCHUE
OYMCTKHU TOBAPEHHOM COJIM, HAOIIOICHUE U OMMCAaHUE PE3YIbTAaTOB MPOBEACHUS
OIIBITA, MIUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHME MOJEIEH

MOJIEKYJI (IIapOCTEPHKHEBBIX )

Baxwueline npeIcTaBuTeNn HEOPraHMIYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CocraB Bo3myxa. Kucimopon — amemMeHT u mpocrtoe
BemiecTBO. HaxoxmeHue kuciopoja B NMpHpoje, PU3UYECKUE U XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcupawl. IIpumenenue kuciopona. CrnocoObl
MOJy4eHHUs KHCIOpoAa B JabopaTopuu M NPOMBIILIEHHOCTH. Kpyrosopot

Kucnopoza B mpupoje. O30H — aJuloTpoInHas MOAU(pUKALUSA KUCIOPOIa

2.2

TemnoBoil 2P ekt XuMHUueckol peakinuu, TEPMOXUMHUYECKNE YPAaBHEHHUS, 3K30-
Y SHIOTEPMHUUYECKHE PeaKIUU. TOIUIMBO: YroJib U METaH. 3arpsi3HEHHUE BO31yXa,

yCUJIEHUE MTApHUKOBOTO 3P eKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bomopox — sneMeHT m mpocToe BemiecTBO. HaxokieHne BOJOpoa B TPHPOJE,
¢dr3uYecKkie W XUMHYECKHE CBOWCTBA, IMPUMEHEHHE, CIIOCOOBI ITOJTyYCHHSI.

Kuciote! 1 conu

2.4

Monsipabiii 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM yPaBHEHHSIM

2.5

®duznueckue CcBoWcTBa BOAbl. Boma kak  pactBopuTenb.  PacTBOpBL
HacelilienHble ¥ HEHACHILIEHHBIE PACTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 1oisl  BeliecTBa B pacTBope. XHMHUYECKHE CBONCTBA BOJBI.
OcHoBanusi. Ponp pacTBOpoB B mpupojie U B KU3HHM 4denoBeka. Kpyroopot
BOJAbl B TpUpoJie. 3arps3HeHHe MNPUPOAHbIX BoA. OxpaHa M OYHMCTKA

IIPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmdyeckux coeauHeHnid. Oxcuabl. Kinaccudukarus
OKCHJOB: cojeoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, amMQpoTepHbe) U
HeconeoOpazyromue. Homenknarypa okxcuaoB. dusnueckue U XUMHUYECKHE

CBOMCTBA OKCHOOB. HonyquI/Ie OKCHUJI0B

2.7

OcnoBanus. Kiaccudukanus ocHOBaHMHA: MIEIOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHui. PU3NYECKHEe U XMMHYECKHE CBONCTBA

ocHoBaHui. [loyuenne ocHoBaHU

2.8

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucior. dusnueckue u
XUMHYECKHE CBOMcTBa KHCHOT. Pan aktuBHoctn MetauioB H.H. Bbekertosa.

HOJ'Iy‘-ICHI/IC KHUCJIOT

2.9

Conu. Homenknatypa coneil. @usnueckne M XMMHUYECKHME CBOWCTBA COJIEH.




[Tony4yenue coien

2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMHUYECKUH  SKCHEPUMEHT: KaueCTBEHHOE ONpEICICHHE COJCp)KaHus
KHCJIOpOJia B BO3AYyXE, IOJIydE€HHE, COOMpaHue, paclo3HABaHUE U H3ydeHHUE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJACUCTBUS BEILECTB C KUCIOPOAOM U
yCJIOBHSI BOHUKHOBEHHS M MPEKpaIleHus: ropeHus (1moxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJOB U OIMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacrno3HaBaHUe M H3Y4YE€HHE CBOWCTB BOAOpoJa (rOpeHue), B3auMOJEHCTBHE
BoJsiopoaa ¢ okcunom meau(ll) (Bo3MOKHO MCTIOJIb30BaHUE BUICOMATEPUATIOB),
HaOmoeHne o0pa3loB BELIECTB KOJMYECTBOM | MOJb, HCCIEI0BaHUE
OCOOEHHOCTEl pacTBOPEHHs BEIIECTB C PA3IUYHONM PacTBOPUMOCTHIO,
[IPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MacCOBOM JOJIEW PACTBOPEHHOIO
BEILIECTBA, B3aMMOJEHCTBHE BOJABI C MeETaulaMU (HATPUEM U KaJbIUEM)
(BO3MOXXHO HCHOJB30BaHUE BHJICOMATEPHANIOB), OIpENEIEeHHE pPACTBOPOB
KHCIIOT M MIeJ04Yel C MOMOIIbI0 HHAWKATOPOB, HCCIENOBaHHE OO0pa3IoB
HEOPraHMYECKHUX BEIIECTB pPa3jIMYHbIX KJIAcCOB, HAONIOJCHHE HW3MEHEHUS
OKpack HWHIUKATOpPOB B pacTBOpax KUCIOT U IIeloYeil, Hu3ydyeHue
B3auMoeiicTBus okcuma meau(ll) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C
METaJUIaMH, PEAKIMi HEUTpaIN3alu, OJTy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOI0 MeTajla JApPYrUM U3 pacTBopa COJIM, pEIICHHE
SKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «Baxueinne Kiacchl HEOPraHUYECKUX

COEIUHEHUI

[Tepuoanueckuii 3akoH u [lepuoanyeckasi cucreMa XUMHUYECKUX AIEMEHTOB
J.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIIUHU

3.1

[lepBpie MOMBITKH KIACCUPUKAUMU XUMHUUYECKUX deMeHTOB. I[lonstue o
TPYINIax CXOTHBIX AIIEMEHTOB (IIETOYHBbIE M IIETOYHO3EMENbHbIE METaJllbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yroT am(poTepHbIE

OKCHUIBbI U TUAPOKCHUIBI

3.2

[Iepuonnueckuii 3akoH. [lepuoanueckas cucteMa XuMHU4YeCKUX 31neMeHToB /.M.
Menneneena. KopoTkonepuoanas u JUTMHHOTIEPHOTHAS (hopMbI
[lepuonnueckort cucremsl xuMuueckux anemeHtoB J[.M. Menzaeneesa.
Ilepuonbr m rpynmbl. PU3WYECKUN CMBICT TOPSAKOBOTO HOMEpA, HOMEPOB

nepuoJa v rpytIibl 3JICMCHTA

3.3

Crpoenne atoMoB. CoctaB aTOMHBIX sifep. M3oTonel. Dnexkrponbl. CtpoeHue




AJIEKTPOHHBIX 000J04YeK aroMoB TmepBbIX 20 XMMHUYECKHX 3JIEMEHTOB
IIepuoguueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA MO €ro MnojoxeHuro B [lepuoanueckoii cucreme [I.1. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUsl pajJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKHX CBOWMCTB IO TIpylnaM H IEpHOJaM.
3unauenue [lepuonmyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUYECKHX
3JIEMEHTOB JUISl pa3BUTHUS Hayku W npaktuku. .M. MenpaeneeB — y4€Hbld H

rpaxxJaHuH

3.5

Xumuueckasi cBsi3b. KoBanmeHTHas (TMOdsipHasT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTGJH)HOCTB XHMHYSCKHUX JIEMEHTOB. MIOHHAs CBS3b

3.6

Crenenp okucieHus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Iporecchl

OKHCJICHMS B BOCCTaHOBJICHMA. OKHUCINTEIIN U BOCCTAHOBHUTECIIN

3.7

XUMUYECKUH JKCHEPUMEHT: H3y4deHHEe O0O0paslloB BELIECTB METAJIOB H
HEMETAJUIOB, B3aUMOJEUCTBUE THMAPOKCHAA LHWHKA C PacCTBOPAMH KHCIOT WU
HIeJI0YEH, MPOBEICHUE ONBITOB, WIUIFOCTPUPYIOUIUX HMPUMEPBI OKHCIUTEIIBHO-

BOCCTAaHOBUTEJIBHBIX peakiuil (ropeHue, peakluu pa3ioKeH s, COeAMHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaAA pCaKusl. HOBTOpCHI/Ie

1.1

Ilepuonnueckuit 3akoH. [lepuoauueckast cucteMa XuMHUYECKUX 3eMeHToB J[. M.
MenpeneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKHUX DJIEMEHTOB TIEPBBIX TPEX TMEPHUOJOB, KU, KalblUSI U MX
COCJIMHEHUN B COOTBETCTBUU C IOJIOKEHHEM 3JIeMeHTOB B Ilepuoanueckoit

CUCTCMC U CTPOCHUEM UX aTOMOB

1.2

CTpOeHI/Ie BEIIIECTBA: BHIbl XHMHUYECKON CBS3H. THIIBI KPpUCTAITNINYCCKUX
peH_IéTOK, 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
1 BUJIa XUMHUYECKON CBS3H. K)'IaCCI/I(bI/IKaI_II/IH 1 HOMCHKIJIaTypa HCOPIraHUICCKUX
BCIICCTB (MC)K,[[yHB.pOI[Ha}I u TpI/IBI/IaJ'IBHaSI). XUMHUUYECKHE CBOICTBa BCIIICCTB,
OTHOCAIIHUXCA K  Pa3JIMYHBIM Ki1acCcaM HCOPraHN4YCCKUX COCHHHCHHﬁ,

TCHCTUYCCKAA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peakLuil 10 pa3IUYHbIM NPU3HAKaM (110 YUCITY U

COCTaBy YyYacTBYIOIIMX B pEAKIUU BEIIECTB, MO TEIUIOBOMY 3(ddekry, Mo




M3MEHEHHIO CTEIICHEH OKHCICHUS XHMHYECKHX 3JIEMCHTOB, IIO O6paTI/IMOCTI/I,
[0 YYacTHUIO Karajau3aTopa). OK30- U  3HJIOTEPMUYECKHE peaKluH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOM pcakuuun

1.4

[Tonsite 06 0OpaTUMBIX U HEOOPATHMBIX XMMHUYECKUX peakiusx. [lonsrtue o
TOMOTEHHBIX M F€TEPOreHHbIX peakiusax. [IoHsaTre 0 XMMU4YECKOM paBHOBECHM.
@akTOphl, BIMAKOIME HAa CKOPOCTh XMMHUYECKOM pEakUMM M IOJIOKEHUE

XHUMHUYCCKOT'O paBHOBCCHUS

1.5

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHHE  ypaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM C HCIOJIb30BAHMEM METOJA

AJIEKTPOHHOTO OajaHca

1.6

Teopust SMEKTPOIUTUYECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, annoHsl. MexaHu3M JUCCOIMAIIMN BEIIECTB C PA3IMYHBIMU BHJIAMHU
xumMudeckoi cBs3u. Crenenpb aucconuanuu. CHIBHBIC U CITA0BIE AIEKTPOJIUTHI.
Peaknun nonHoro oOmeHa. YCIIOBHS TMPOTEKaHUS PEAKIM MOHHOTO OOMEHa,
MOJIHBIE U COKpAII€HHbIE WOHHBIE ypaBHEHHs peakinuid. CBOWCTBa KHUCIOT,
OCHOBaHMH ¥ COJEH B CBETE TMPEACTABICHHH 00 AJICKTPOJIUTHUECKON

nucconuanuu. KauectBeHHble peakiii Ha MOHBI. [[oHsATHE O THAPOIU3E CONei

1.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTAITMYECKUX
pEelIETOK HEOPraHMYECKUX BEIIECTB — METAIIOB U HeMeTasioB (rpadura u
anMasa), CJIOHBIX BEHIeCTB (XJIOpuIa HATpUs); HCCIEAOBAHHUE 3aBUCHMOCTH
CKOPOCTHM XUMHUYECKOM pEeakiuu OT BO3JCHUCTBUS PA3IUYHBIX (PaKTOPOB;
UCCIIEJIOBAaHHE  DJIEKTPONPOBOJHOCTH  pPACTBOPOB  BEUIECTB,  Ipoliecca
TUCCOLMAIMU  KHUCIOT, INEeNo4Yei H  cojeil (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHAIIOB); TPOBEACHHUE OMBITOB, WUIIOCTPUPYIOIINX MPHU3HAKU
NpOTEKaHUs peakluii HOHHOro oOMeHa (0Opa3oBaHMe OCaJlKa, BBIJCICHUE ra3a,
o0pa3oBaHUE BOJIbI); OMBITOB, WMIUTFOCTPUPYIOUIUX MPUMEPHl OKHCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKINil (TOpeHHe, PeaKInu Pa3ioKeHUs, COSAUHEHUS);
pacno3HaBaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX PEAKIUN

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4d

Hemerannsl 1 ux coeIMHEHUS

2.1

061_1_[2151 XapaKTCPpUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/Ie n (1)I/I3I/IHCCKI/IC CBOMCTBA MMPOCTBIX
BEIIECTB — TajJlOr€HOB. XHMMHYECKHE CBOMCTBA Ha npumMepe  XJjiopa

(B3auMoOIeHiCTBHE C METaIaMH, HEMETalllaMd, LIelIoYaMu). XJIOPOBOAOPOIL.




ConsiHast KMCIIOTa, XUMHUYECKUE CBOWCTBA, MOJIy4YE€HUE, IpuMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M uejloBeKa. BaxkHenmue XJIIOpuabpl U UX

HaxO0’JICHUE B MPUPOJIE

2.2

OO6mass xapaxrtepuctuka 31eMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u (pu3nyueckue cBoiicTBa
IPOCTBIX BEIIECTB — KHUCJIOPOJa M Cepbl. AJUIOTPOIHbIE MOAU(UKALNU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
¢usznueckue U XuMudeckue cBoMcTBa. OKcHUIbl Cepbl Kak MPEJCTaBUTENIU
KHUCIIOTHBIX OKcuOB. CepHas KuCiIOTa, PU3NYECKHE U XMMHUYECKHUE CBOICTBA
(oOmume Kak MpeAcTaBUTENS Kjacca KHCIOT U cnenuduueckue). XuMUUYECKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIy4YeHHUs CepHOM
kucioTel. [Ipumenenue. Coiam CEpHOW KHCIOTHI, KQUECTBEHHAs PEAKIUS HaA
cynbdar-uoH. Haxoxnenue cepel U €€ CoeMHEHUN B Mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKPYKAIOMIEH Cpefbl COSAMHEHUSMHU Cepbl (KUCIOTHBIE JTOXKIH,

3arps3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS

2.3

OO6mrast xapakTepucThka 3JeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIEHUA. A30T, pacipoCcTpaHEHHE B IPUPOJIE,
(bu3mveckue U XuMuUYeckue cBoicTBa. KpyroBopot a3ota B mpupoje. AMMHAK,
ero (usmyeckre U XMMUYECKHEe CBOMCTBA, MOJydeHHe U mnpuMeHeHue. Conu
aMMOHMS, UX (U3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHUE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUSA. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢u3znueckue W XUMHYECKHE CBOiIicTBa (00IIME KakK MpelCcTaBUTEN Kiacca
KUCIOT U crnenuduueckue). Vcrnonp3oBaHne HUTPATOB U COJIEH aMMOHHUS B
KayecTBe MUHEPAIbHBIX yIOOpeHHil. XUMUYECKOe 3arpsa3HEeHUE OKpYKarolleH
Cpelbl COETUHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arPSA3HEHUE BO3AyXa, MOYBBI

1 BOJOEMOB)

2.4

®docdop, amnorponnHsie Mogudukauu dochopa, Gu3nUEecCKUe U XUMHYECCKUE
cBoiictBa. Oxcun docdopa(V) u dochopuas xkucnora, ¢GU3NYECKUE W
XMMHYECKHUE CBOMCTBa, moiydyeHue. Mcmonb3oBanue ¢(ochaTtoB B KauecTBe

MHUHEpaJIbHBIX YA00peHUH

2.5

OO6mas xapakrepuctuka sneMeHToB IVA-rpynmel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUs. YTJepoJ, aJUIOTPOITHBIE
MOAU(DUKAIIMY, PACIpPOCTpaHEHUE B MpHUpPOJE, (U3NYECKHE U XUMHUYECKUE
cBoiictBa. Ancop6uus. Kpyrosopor yriepona B npuposae. OKcuabl yriepoja,

nux (pI/I3I/IquKI/Ie n XUMHUYCCKUC CBOﬁCTBa, JICNCTBHE Ha >KUBBIC OpraHu3MBlI,




MOJIY4YCHHUEC U IPUMCHCHHUC. DKOJIOTHYECKUE HpOGHeMBI, CBsI3aHHBIC C OKCHUIOM
yraepoaa(lV); rumote3a Tn00anbHOTO MOTEIUICHUS KIWMAaTa; MapHUKOBBIN
addekr. YrompHas KucioTa W €€ CONU, UX (PUINYECKHE U XUMHYCCKHE
CBOICTBa, NOJydeHHe W npuMeHeHue. KauecTBeHHass peakuuss Ha KapOoHaT-
nonsl. Mcnons3oBanue Kap6OHaTOB B 6I>ITy, MCIHUIWHE, IMPOMBIIIJICHHOCTU U

CEJILCKOM XO3IMUCTBE

2.6

[lepBoHauanbHBIE MOHATHA 00 OPraHMYECKUX BEIIECTBaX KaK O COCIMHEHMSIX
yriaepoaa (MeTaH, STaH, STWIEH, AalleTWJIEH, 3TaHOJ, TJIMLEPHH, YKCyCHas
kuciora). Ix cocraB u xumudeckoe crtpoeHue. [loHste o OMOJIOTHYECKU
BXHBIX BEIECTBAX: XUpaX, OelIKax, YrJIeBoJax — M HX POJH B KU3HHU
yeoBeka. MarepuanbHOe €IMHCTBO OPraHMYeCKMX U HEOPraHMYeCKUX

CoeqUHEHNN

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBONCTBA, IMOJIyY€HUE U
npuMmenenne. CoenvHeHHs] KpemMHHUs1 B mpupojae. OOmue mpeactaBieHus: oo
okcune kpemuusA(1V) u kpemaneBoit kucinote. CHIMKATBI, UX UCTIOJIL30BAHHE B
ObITY, METUIIMHE, MPOMBIIUIEHHOCTH. BakHele cTpouTenbHble MaTepHUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, kene300eroH. IIpobiembr Oe30macHOTO

HCIIOJIb30BaHUsA CTPOUTCIBHBIX MaTCPUAJIOB B HOBCGHHCBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3ydeHHe OOpa3l[0B HEOPraHMYECKHUX BEUIECTB,
CBOMCTB COJISTHOM KHUCJIOTBI; MIPOBEIEHUE KAaUeCTBEHHBIX PEaKlMil Ha XJIOpHUI-
MOHBl W HaOJIIOJICHUE NPU3HAKOB UX MPOTEKAHMs; OIBITHI, OTpa)Karoliue
(u3nuecKkue U XMMHYECKHUE CBOICTBA raJIOT€HOB U UX COEIMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BHUEOMATEPUAIOB); O3HAKOMJIEHHE C oOpa3lamMu XJIOpPUIOB
(ramoreHnioB); O3HAaKOMJIGHHE C oOOpa3lamMu cepbl U €€ COeAMHEHUSIMHU
(BO3MOXKHO HCHOJNB30BAaHUE BUIEOMATEpHUaOB); HaONIOJCHHUE Ipoliecca
oOyrinuBaHUs caxapa MOJl JeHCTBHEM KOHIICHTPUPOBAHHOUN CEpHON KHUCIOTHI;
U3y4YeHUE XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEACHUE
KayeCTBEHHOW peakiuu Ha cynbhaT-uoH U HaOloJeHue TNpu3Haka e¢
MPOTEKaHHUsS;, O3HAKOMIIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUN (BO3MOXKHO HCIIOJIb30BaHWE BHJEOMATEepUaoB), oOpa3amMu
a30THBIX U GocPOpHBIX ynoOpeHuit; moaydeHue, cooupanue, pacrno3HaBaHue U
W3y4YeHUE CBOWCTB aMMUaKa; MPOBEICHHE KAYeCTBEHHBIX pEaklMi Ha HOH
aMmmMoHHMsT ©  ¢docdar-uOH ¢ U3YUYEHHE TPU3HAKOB HX MPOTEKAHWUS,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI ¢ MEIbI0 (BO3MOXKHO

HUCIIOJIb30BAHHUEC BI/IIICOMaTepI/IaJ'IOB); HN3YUCHUC Moaeaen KPpUCTAITNINYCCKUX




pemérok ainmasa, rpadura, QymiepeHa; O3HAKOMJIEHHE C IIPOLECCOM
azicopOIMK PacTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4eHHE, COOMpaHHe, PAaclO3HABaHHE M HM3Y4YEHUE CBOMCTB
YIJIGKUCIIOTO Ta3a; IMPOBEICHHE KAayeCTBEHHBIX pEaKUWid Ha KapOoHaT- H
CUJIMKAT-UOHbl M H3y4EHUE IIPU3HAKOB HUX IPOTEKAHMS; O3HAKOMIICHHE C
IPOAYKIMENH CWJIMKAaTHOM IPOMBIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTaIbHBIX

3a/71a4 110 TeMe «BakHene HeMeTaUIbl 1 UX COEIUHEHUS))

Merannsl 1 ux COCINHCHUA

3.1

OO011as XapakTepUCTHKa XMMHYECKHUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nojoxeHus B Ilepmoanueckoil cucreMe XUMHYEeCKuX dnemeHToB ..
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTaiuinyeckas CBsA3b U
METAJUIMYECKass  KpPUCTAUIMYECKass PpPEmIETKa. JJIEKTPOXMMHUYECKHN Pl

HaIpsHKEHUHA METaJUIOB

3.2

dusnyeckue U XUMUYECKUE CBOMCTBA MeTa/UIOB. OO0IIKe CroCOOBI MOJTydeHUs
MeTautoB. [ToHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'yH, TIOPAUTIOMUHUN, OpOH3a) M MX IPUMEHCHUE B

OBITY U IPOMBIIIJICHHOCTH

3.3

[llenounble MeTaybl: moJiokeHue B Ileproanueckoil cucTeMe XUMHYECKUX
anemenToB /.M. MeHneneeBa; CTpoeHUE UX aTOMOB; HaXOXKJICHHE B MPUPOJIC.
dusnveckue 1 XUMHYECKUE CBOMCTBA (Ha IpuMepe HaTpus U Kaius ). OKCHUIBI 1
TUAPOKCHABI HaTpus H Kaiaus. [IpruMeHeHHe IIEeTOYHBIX METAUIOB M UX

COEeIUHEHNN

3.4

Illenoyno3eMenbHbIE  METaulbl MarHuii W KallbLUM:  IIOJIOKCHUE B
Ilepuoanueckoit cucreMe xumuuecknx 3yemMenToB J[.1. MenaeneeBa; ctpoeHue
UX aTOMOB; HaxoXJeHue B mnpupoje. Puznueckue U XUMHUYECKHE CBOMCTBA
MarHus W Kajablusg. Baxkuedmume coeauHEHUs KaiblUsA (OKCHUI, THIAPOKCHII,

coiu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHU S

3.5

AIIIOMUHHN: TIOJIOKCHUE B HepHOﬂquCKOﬁ CUCTCMC XHUMHUYCCKHUX 3JJICMCHTOB
I[I/I MeHz[eneeBa; CTPOCHUEC aTOMaA; HAXOXKIACHUC B IIPUPOJICL. duznyueckue u
XHMHUYECKHE CBOMCTBA aIFOMUHUS. AM(l)OTCpHLIC CBOICTBa OKCHJA U rUApOoKCHUaa

AJTFOMHWHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuieckux snemeHtoB 1.
MenpneneeBa; CTpOEHHE aToOMa; HaxoXJeHue B mnpupone. dusznueckue u
XMMHYECKHE CBOMCTBa jkene3za. OKcuiwl, THAPOKcUIbl U conu kene3a(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTy4YEeHHE




3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3laMi METaJUIOB U CILJIABOB,
uX (U3MYECKUMH CBOMCTBAMH; H3Yy4EHHE PpE3YJIbTAaTOB KOPPO3UU METAJUIOB
(BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHoCTEN
B3aMMOJCHCTBUS OKCHJA KalblMsl M HATpUs C BOJAOM  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB); HCCIEIOBAHUE CBOMCTB JKECTKON BOJbI;
nporecca TOpeHHs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCIHOJIB30BaHHE
BUEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKUUH HA WOHBI
(Marausi, Kanplus, amoMuHus, uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HaOJII0/IEHNE M ONMCAaHUE MPOLIECCOB OKPALIUBAaHUS IUIAMEHW MOHAMM HATpHS,
Kamuss W KanblMs  (BO3MOXKHO — MCIIOJIB30BaHHE  BMJIEOMATEpPHAIOB);
uccienoBaHue am(pOTEepHBIX CBOWCTB THAPOKCHAA AIIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeHNe SKCIIEPUMEHTANIBHBIX 33/a4 1o TeMe «BaxHeilne MeTauibl U

UX COCIUHCHU

XHUMHS ¥ OKpYKarolias cpeia

4.1

HoBeie Marepuanbl u TexHosjoruu. BelmiectBa U mMaTepuanbl B IMOBCEAHEBHOM
JKU3HU 4YeJIoBeKa. XUMHUS U 370poBhe. be3omacHoe ucnoab30BaHuEe BEUIECTB U
XUMHUYECKUX peakuuid B ObiTy. IlepBas moMoIIs MpH XMMHYECKUX OXKOTaX H

OTpPAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxatomer cpeapl [1/IK. Pons XuMum B pellieHMH 3KOJIOTMYECKUX MPOOIIeM.
[IpupoaHble MCTOYHHUKH YIIEBOAOPOAOB (Yrojib, MPUPOIHBIA ra3, He(Th),

IPOIYKTHI UX MepepabOTKH, UX POJb B OBITY M MPOMBIIIIEHHOCTH

4.3

XUMHYECKUM SKCIICPUMCHT:. U3YUCHUC 06p33HOB MaTCpHajioB (CTeKJ'IO, CIIJIaBbI

MCTAJIJIOB, ITOJIMMCPHLIC MaTepI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUs K NMPEAMETHBIM pe3yJabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SIBJIEHUI MpUPOJIbl, MOHUMaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH KakK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIell KyIbTypbl M MpPaKTHUYECKON
JEATENbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHMMAaHHUE MECTa XUMUHN CPEAN APYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJiaX IMO3HAaHWUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKm/Iﬁ; YMCHHC HCIIOJIB30BaTh MOICIN JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o cthepax npodeccHoHaIbHON AEITETbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTH)KEHMSIX
XMMHYECKON HayKd, 4YTO IO3BOJIUT OOYYarOIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHaabHON AeSITeTbHOCTH
U cleiaTh OCO3HAaHHBIM BBHIOOP XMMHUHU Kak MPOGMIBHOTO IMpeaMera

IIpU NEePEX0/ie Ha YPOBEHb CPEHEro 0011ero oopa3oBaHus

Bnagenue cucremMoil XMMHYECKHX 3HaHUH H YMCHHUC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHHI>i, KOTOpas BKIOYACT:

2.1

BaKHEHINIME XUMHYECKHE IIOHATHSA: XUMHUYECKUH DJJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJIHASA U
HEO/JHOPOJHAsT CMECh, OTHOCUTEJBbHBIE AaTOMHasi U MOJIEKYJISpHas
Macchl, KOJHMYECTBO BEILECTBA, MOJb, MOJIIpHAs Macca, MOJISIPHBIN
00BbEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYecKas
peakuus, PEeaKUUH COCAMHEHUs, PEAKIMUU PAIOKEHUs, PpEeaKuu
3aMeIIeHUs, peakiui OOMeHa, TerioBo 3(h(deKkT peakiuu, 5K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAacCOBas JOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUM, MACCOBAsl JA0JISI M MPOLIEHTHAs! KOHLEHTPALIUs

BCIICCTBA B paCTBOPEC, AApO aToOMa, BJICKTpOHHI:Jﬁ cliou aToMa, aTOMHasd




opOuTanp, paauyc aToMa, BaJEHTHOCTb, CTEHNEHb OKHUCIICHUS,
XMUMMYECKAs! CBS3b, JIEKTPOOTPULIATEIBHOCTD, MOJIIPHAS U HEMOJISIpHAS
KOBaJIEHTHas  CBSI3b, MOHHAs  CBsI3b, METAJIMYECKas  CBA3b,
KpUCTANIMYECKas pelérka (aToMHas, WOHHas, MeTaJulnyecKasi,
MOJIEKYJISIpHasi), UOH, KAaTUOH, aHUOH, SJIEKTPOJIUT U HEDJIEKTPOJIUT,
UIEKTPOJUTHYECKAsT  JUCCOLMAIMS, pEeakUMd HMOHHOro OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIMM,  OKUCIUTENb U
BOCCTAaHOBHTENb, OKHMCICHHME W  BOCCTAHOBICHHE, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE peaKIuHu,
CKOPOCTh XMUMHYECKOW peakumy, Katanmszarop, I[IJIK, xkopposus

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOTIOJIATAIONINE 3aKOHBl XMMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH J[.MI. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPUU  XHUMHHU: ATOMHO-MOJIEKYJIIpHAs TeopHus, TEOpUs

AIEKTPOJIUTUUECKON JTUCCOITHAITNN

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOJIH30BATh H3yYEHHBIC BEIIECTBA M MAaTEPUAIIBI
(B TOM uYuClie MHHEpalbHBIC YHAOOpPEHHs, METAUIBI M CIUIABHI,
NPOAYKTHl TIEPepabOTKU TPUPOJHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrns, nmpupomHoro raza, HeTH) B OBITY, CETLCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUIsl OpTraHW3Ma YeJIOBEKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

U XUMHUYCCKHUX MPOLCCCOB HA OPraHU3M YCJIOBCKA U OKPYXKANOMIYIO

MPUPOJIHYIO CPEdY

3.2

YMCHHUEC HUHTCIPUPOBATD XMUMHUYCCKHUC 3HAHUA CO 3HAHUAMHU APYTUX

y4EOHBIX MPEIMETOB

3.3

HaJIM4YMe OMbITa paboThl C PA3IMYHBIMM MCTOYHUKAMH HH(pOpMAIUU
N0 XUMHMM (HaydyHass M Hay4YHO-TIONYJsIpHAs JIUTEparypa, CIOBapH,

CIIPAaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(i)OpMaI_[I/IIO O BC€IICCTBAX, HX
MMPpEBpaAlICHUAX n MPaKTUYICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJI30BaTh €€ I peuIcHus y‘IC6H0-H03HaBaTCJ'IBHBIX 3aaa4

Bnagenne ocHoBaMH IIOHSATHHHOTO arrmapara U CHUMBOJHMYCCKOI'O




SA3bIKa XUMUH JUISL COCTaBICHHUA (HOPMYJ HEOPTraHMYECKHX BEIECTB,
YpPaBHEHUM  XMMHMYECKMX  pEaKUUH; OCHOBAMM  XUMHUYECKOH

HoMeHkIatypsl (IUPAC u TpuBnanbHoi)

YMeHne oOBSACHSATH CBS3b MOJOXEHHS 3eMeHTa B Ilepuonmveckoit

CUCTCMEC C YHUCIIOBBIMU XApaKTCPHUCTHUKaMHW CTPOCHUSA AaTOMOB

5 XUMUYECKHUX OJJIEMEHTOB (COCTaB W 3apsia sjapa, oOliee 4Yucio
JJICKTPOHOB), PAaCHpPENEICHUEM 3JIEKTPOHOB TI0 JHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOJIOB, KATTUS U KATBIIHS
IIpencraBnenne O  NEPUOJAMYECKOM  3aBUCHMOCTHM  CBOWCTB
XUMHYECKUX DJIEMEHTOB (paguyc aToma, 3JIEKTPOOTPHUIATEIIEHOCTH),

6 INPOCTBIX ¥ CJIOXKHBIX BEIIECTB OT IIOJIOKEHHUS DJIEMEHTOB B
[lepuogmueckoit cucreme (B ManblX TMEpHOJAX W TIJIABHBIX
MOATPYIIAX) M 3JICKTPOHHOTO CTPOCHHUS aTOMa

7 Ymenue knaccuuuupoBarth:

7.1 XUMHYECKHE dJICMCHTBI

7.2 HEOPraHWYECKHUE BEIIeCTBA

7.3 XUMHUYECKHE PEaKIIUU

8 YMeHue onpeaensrTh:

81 BAJICHTHOCTh M CTEIEHb OKHCIICHUS XMMHYECKUX DJIEMEHTOB, 3apsil

' HOHA

8.9 BHJI XHMHUYECKOW CBS3M W THUI KPUCTAUIMUYECKOW CTPYKTYpHI B

' COCTUHCHHIX

8.3 XapaKTep Cpeibl B BOJHBIX paCTBOPAX BEIIECTB (KMCIOT, OCHOBAHHH)

8.4 OKHCIIMTEIIb U BOCCTAHOBUTECIIh

9 YMeHHe XapakTepu30BaTh GU3HMUCCKUE M XUMHUCCKUE CBOMCTBA!
MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOA, Tpadur, ammas,

9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUil, Kajauii, MarHuu,
KaJIbIIMHA, aJTIOMHHHH, KEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HX BOJHBIX PacTBOpPOB (BOJa,
aMMHUaK, XJIOPOBOJIOPOJ, CEPOBOJOPOMA, OKCHIBI W THUIPOKCHIBI

9.2 metaimoB |-l1A rpynm, amomunus, menu (l1), uunka, xeneza (Il u

I11), okenasr yraepona (11 u 1V), kpemuus (1V), azota u docdopa (111

u V), cepet (IV u VI), cepHucras, cepHas, a3oTHcTas, a30THas,




docdopHas, yronpHasi, KpeMHHEBAsE KUCIOTa U UX COJIH)

MpPOTHO3UPOBATh M  XapaKTEpU30BaThb CBOMCTBA  BELIECTB B

3aBUCHUMOCTU OT HMX COCTaBa MU CTPOCHHUS, IMPUMCHCHHUC BCIHICCTB B

%3 3aBHCHMOCTH OT UX CBOWCTB, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX
IPEBpAIEHUH B PA3IMYHBIX YCIOBUSIX
10 YMeHne coCTaBIsATh MOJICKYJISIPHBIE U HOHHBIE YPaBHEHUS PEaKlui, B
TOM YHCIIE!
10.1 peakuuii HOHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.2 WITIOCTPUPYIOIUX XUMHUYECKAE CBOWCTBA HM3YYEHHBIX KIIACCOB
' (Tpymm) HEOpraHWYEeCKUX BEUIECTB
10.4 MTOATBEPKTAIONIUX TEHETHYSCKYIO B3aMMOCBSI3b MKy HUMHU
11 YMeHue BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHTEIIbHYI0O MOJICKYISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JOJII0 XUMUYECKOTO AJIEMEHTA B COSAMHEHUHU
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00hEM Ta30B
114 0 YpaBHEHHUSIM XHMHMUYECKUX pEaKUUd M HaXOAUTh KOJIUYECTBO
' BelIeCTBa, 00bEM U Maccy peareHTOB WIH MPOJYKTOB PEaKIuu
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4yHOTO  TMoO3HaHWS  (HaOmrozaeHue,
" U3MEpEeHHe, SKCIIEPUMEHT, MOICTHPOBAHUE) IIPH U3YUECHUU BEIIECTB U
' XUMHYECKUX SBJICHUH; YyMeHHe Cc(hOopMynupoBaTh MpodieMy u
PEUIOKUTH MYTH €€ pelieHus
122 Oe3omacHON pabOThl C XMMHUYECKHMHU BEIIECTBAMHU, XUMHUYECKON
. HOCYJI0M U 1ab0paTOPHBIM 000PYAOBaHUEM
npaBUJIaMy O€30MMaCHOTO OOpaIeHHs C BEIIeCTBAMU, UCTIONb3YEeMbIMU
B TMOBCETHEBHOW JKM3HH, MPAaBUIIaMH TIOBEICHUS B LESIX COEpeKeHUs
123 3I0pPOBbSl M OKpY)KaloLlel NpUpPOAHOM cpelbl; NMOHUMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha >KMBBIE OPraHU3MBI OMPEICIEHHBIX
BEIIECTB, CHOCOOOB YMEHBIIEHHUS U MPEJOTBPALICHUS HX BPEIHOTO
BO3JICUCTBUSA
13 Hannune mpakTHUeCcKWX HAaBBIKOB TUIAHUPOBAHUS W OCYIIECTBICHUS




CICAYIOMUX XUMHWYCCKUX SKCIICPUMCHTOB!

13.1

U3y4CHHE M OTNHMCaHuE (PU3NYECKUX CBOICTB BEIIECTB; 03HAKOMIICHHE
¢  ¢usnyeckMMM M  XUMUYECKUMHU  SIBICHHSIMHM,  OIIBITHI,

WJUTIOCTPUPYIOIIUE MPU3HAKUA MPOTEKAaHU XUMUYECKUX PEAKIIUI

13.2

M3Y4CHHE CIIOCOO0B pa3elIeHus cMecel

13.3

NOJly4deHUE KHCIOpPOJa M M3Y4YEHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3yYEHHE €r0 CBOWCTB; MOJY4YEHUE YIJIEKHCIOro raza u

HN3YUCHHUEC €TO CBOI\/JICTB; IMOJIYYCHHUEC aMMHaKa U U3YUCHUC €TO CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH

PacTBOPEHHOTO BEILIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
dbenondTanenHa) I OMPESICHHUS XapakTepa Cpelbl B PacTBOpax

KHCJIOT U LIEJI0YEN

13.6

WCCIIEJIOBAHUE ¥  OIMCAHWE CBOWCTB HEOPTraHWUYECKHX BEIIECTB
Pa3IMUHBIX KJIACCOB; U3y4YEHHE B3aUMOJEHUCTBHS KHCIOT C MeTaJlIaMH,
OKCHJAMU  METAJUIOB,  PacCTBOPUMBIMH M HEPACTBOPHUMBIMH
OCHOBAaHUSIMM, COJIIMHU; TIOJYY€HHE HEPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJHOTO MeTajyla JApYyruM U3  pacTBopa  COJIM;
ucciieoBaHlue aM(OTEpPHBIX CBOWCTB TUAPOKCUAOB AalIOMUHHUS U

LIUHKA

13.7

PEIICHUE OKCIICPUMCHTAJIBHBIX 3a4ad 10 TEMaM: «OCHOBHBIE KJIACChI
HEOPraHN4CCKUuX COGHHHGHHﬁ)); ((3JICKTpOJ'II/ITI/I‘ICCKaH
AUCCOL A, «Baxnelnine HeMETalIbl W HX COCOUHCHUA,

«Baxxnennne MeTalIbl M UX COCIUHCHU A

13.8

XAMHUYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIUE  MPH3HAKU
NPOTEKaHHUs PEaKLUUil MOHHOTO OOMEHA; Ka4eCTBEHHBIC PEaKIMH Ha
NPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HOHBI: XJIOPHI-, OpoMU-,
uomua-, cynedar-, ¢docdar-, kapOOHAT-, CHIMKAT-aHHUOHBI,
TUJIPOKCUI-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTIOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LUHKA

14

YmMmenue:

14.1

MNPpEACTABJIAITL  PE3YJbTATBI OKCIICPUMCHTA B (bOpMC BBIBOJOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIABJATH SMIIMPHYCCKUC

3aKOHOMCPHOCTH




14.2

YCTaHAaBJIMBATDL CBA3U MCIKAY PCAJILHO Ha6JIIOILaeMLIMI/I XUMHUYCCKUMU
SABJICHUAMU U IPOLECCaAMH, MPOUCXOAAINIUMHA B MAKpPO- U MUKPOMUPC,

OOBSICHATD IPUYMHBI MHOTO0OpAa3Hsl BELIECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaHI)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI © MOJICKYJIBI. Xumuueckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTHe " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BareHTHOCTh aTOMOB XUMHUYECKUX 371eMEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aK0OH TIOCTOSHCTBAa COCTaBa BCHIICCTB. OTtHocHuTEeNIbHAs aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHas Macca. MaccoBas JO0JIA XUMHYECKOT'O 3JICMEHTA

B COCIMHCHUHN

1.5

KomnuectBo BemectBa. Mok, MomnsipHas macca. MouisipHbIii 00BEM Ta30B.

BzanMocBsa3n KOJIMYCCTBA, MAaCChI U YHCJIa CTPYKTYPHBIX €AMHUILL BEIICCTBA

1.6

dusznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas peaknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

HepI/IO,Z[I/ILIeCKI/Iﬁ 3dKOH H HepI/IOI[I/I‘IeCKaH CHCTEMa XHMHYCCKHUX JJICMCHTOB

H.N. Menaeneea. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa XuMu4yeckux sneMenton 1. M.
MengneneeBa. Ilepuoasl U rpymmbl. @U3MYECKUN CMBICI TOPSIAKOBOIO HOMEpPA,

HOMCPOB II€pUOJa U I'PYIIIBI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHBIX sizep. M3otombl. Dnextponsl. CTpoeHue
JNIEKTPOHHBIX O000JI0YeK aTroMOB MepBbIX 20 XHUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /.. MeHnieneeBa

2.3

3aKOHOMepHOCTI/I B M3MEHEHHUU CBOMCTB XHMHYECKHUX 3JIEMEHTOB MEPBLIX TpéX
IepruoaoB, Kallud, KaJlbIUA (paz[I/cha aTOMOB, JJICKTPOOTPHULATCIBHOCTH,
MCTANNIMYCCKUX MW  HCMCTANIMYCCKHUX CBOﬁCTB) U MX COCIMHEHUM B
COOTBETCTBHH C IIOJIOKCHUEM DJOJICMCHTOB B HepnozmquKoﬁ CUCTCME U

CTPOCHHUEM UX AaTOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBaleHTHas (HOJ’IHpH&H n HCHOH}IpHa}I) CBA3b.

3J'IeKTpOOTpI/IL[aTeJ'ILHOCTB XUMHNUYCCKHUX 9JICMCHTOB. HMonnas CBA3b.




Merannnueckast CBSI3b

3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKM U BUAA

XUMHYECKOH CBA3U

Baxwueiine mnpeacTaBUTENM HEOPraHWYECKUX BellecTB. HeMmeraiwsl U ux

COCAMHCHUS. Meramnsl U ©X COCINHCHUA

4.1

Knaccudukanus ¥ HOMEHKIATypa HEOPTraHUYECKUX COCIUHEHHM: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIE, am¢oTepHbIe) u
HecoJieoOpa3yroliye; OCHOBaHUM (LIENOYM U HEpPACTBOPUMBIE OCHOBAaHUS);
KHCJIOT  (KUCIOpOACOJAep)Kamue ¢ OECKHCIOpOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJiel (CPeIHUX U KUCIIBIX)

4.2

@u3nyecKue M XMMHUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KHCIOPOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

duszndeckue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB: JIUTHS,
HaTpusl, KaJvs, MarHus W KaJbIUs, aIIOMHHUS, JKelie3a. DJIEKTPOXUMHYCCKHI

A HANPSHKEHU METAJJIOB

4.4

®uU3NYeCKMe U XMMHUYECKHE CBOWMCTBA BOJOPOJHBIX COCAMHEHHN HEMETAJUIOB:

XJIOPOBOIOPOJIa, CEPOBOIOPOIa, AMMHAKA

4.5

dusnuecKkue W XUMHUYECKHE CBOMCTBA OKCHIOB HemeramioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHJ0B HEMCTAIJIIOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xenesza(ll, 111). TlomydeHre OKCHI0B METAILIIOB

4.7

XUMHYECKHE CBOWCTBA OCHOBAaHMM M aM(OTEpHBIX THIPOKCHIOB (Ha IpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, 1uHKa). llomyuyeHue ocHoOBaHud U

amM(bOTEepHBIX THIPOKCHJIOB

4.8

OOme XMMUYECKHE CBOWCTBA KHUCIOT: XJOPOBOJOPOJHON, CEPOBOJOPOJIHOM,
CEepHUCTOM, cepHOH, a30THOH, (QochopHOM, KpeMHHEBOH, yroybHOW. OcoOble
XMMHMYECKHE CBOMCTBAa KOHLEHTPUPOBAHHONW CEPHOM M a30THOM KHCIOT.

HOJ'Iy‘-ICHI/IC KHUCJIOT

4.9

OO0ue xuMHuyeckre cBoicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOJ'Iy‘-IeHI/IC, CO6I/IpaHI/IC, pacno3HaBaHue BOJOPOAA, KHUCIOPOAAd, daMMHUAKA,

YIJICKUCIIOrO ra3a B J'Ia60paT0pI/II/I

4.11

[TomyyeHne amMMHuaKa, CEpHOM M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. O01ue




CrocoOBI MOTYYECHHUSI METAJUIOB

4.12

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUUeCKUX peakuuil Mo pa3INyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBY Yy4YaCTBYIOUIMX B pPEaKUUU BELIECTB, 0 TEIJIOBOMY 3(deKTy, Mo

W3MCHCHHIO CTCIICHEH OKHMCICHUS XMMUYECKUX 3JIEMCHTOB

5.2

TemoBoil 3¢ ekt XuMuyecko peakuu, TEPMOXUMHUECKHUE ypaBHEHUS. DK30-

U OHAOTCPMHUUYCCKUC PCAKIIUU. TCpMOXI/IMI/I‘IGCKI/Ie YpaBHCHUA

5.3

OKHUCIUTETHLHOBOCCTAHOBUTEIILHEIE peaKkuuu. OKHUCAUTENN U BOCCTAaHOBHUTEIH.
[Ipouecchl  OKHMCIEHUSS W BOCCTAHOBJIEHMA.  OJEKTPOHHBIM  OaslaHC

OKHCIUTEIFHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust EKTPONUTHUECKON AUCcconMani. KaTHOHBI, aHHOHBI. DJIEKTPOJIUTHI U

HEIMeKTPOoJUTHI. CUITbHBIC U clTa0bIe AIEKTPOJUTHI. CTENeHb TUCCOIAIIN

5.5

Peakiun monHOro oOMeHa. YCIOBHS MPOTEKAHUS PEAKIMA MOHHOTO OOMeEHa,

TIOJIHBIE U COKpAIlEHHbIE HOHHBIE YPABHEHUSI peaknuit

XUMUS 1 OKpYXaroliasi cpeia

6.1

BemectBa u maTepuanbl B TOBCEIHEBHOW KW3HU 4esoBeka. besomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKHX PEAKIHUid B J1a0OpaTopuul W OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKHUX 0XKOr'aX U OTPaBJICHUAX

6.2

XHUMHYECKOE 3arpsi3HCHHE OKpYXKalIel cpeabl  (KUCIOTHBIC  JOXKIIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[IpenenbHas nmomyctumas kxoHueHtpanusi BemecTB (IIJK). Pomp xumuu B
PEIICHUU DKOJOTHYCCKUX MpoOieM. VYCWIeHHe NapHUKOBOTO 3ddekra,

pa3pymI€Hue O30HOBOI'O CJI0A

6.3

[Tpumenenue cepsl, azora, dochopa, yriaepoaa, KpEMHUS U MX COCAMHEHHU B
ObITY, MEAWIMHE, MPOMBIIUIEHHOCTH U CelbCKOM Xo3zsiicTBe. IlpumeneHune
METAJUIOB M CIUIAaBOB (CTallb, YYI'YH, IIOPaTIOMUHMNA, OpoH3a) B OBITY H
HNPOMBIIIJICHHOCTH UX coeanHeHu. [loHsaTHe 0 Koppo3un MEeTauioB, OCHOBHBIE

CITIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpupoHBIE HCTOYHMKH YIIIEBOAOPOAOB (Yroib, MPUPOIHBIN Ta3, He(PTh),

MPOIYKTHI UX TiepepaboTku (OEH3MH), UX POIb B OBITY ¥ MPOMBIIIICHHOCTH

6.5

HCpBOHa‘-IaHBHBIC MOHATUSA 00 OPraHuvYCCKUX BCHICCTBAX KaK O COCHAUHCHHAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTWICH, 3TaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).

[onsiTve 0 OMOTOTUYECKU BaKHBIX BEILIECTBAX: JKUpaX, OeNKax, yriaeBoaax — U X




POJIA B ’)KU3HHU YCJIOBCKA

7 Pacuérsr:
7.1 1o opMynaM XUMHYECKHX COCIMHEHUIN
7.2 Macchl (MacCoBOM) JIOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus: 8-i kiacc: 6a30BbIi YpOBEHB: YUEOHUK; 7-€ U3JaHue, TepepadoTaHHOE
INa6puensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKiiMOHEpHOE 0OIIECTBO
«M3parenscTBO «IIpocBemieHne

» Xumus: 9-# kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 7-€ U3aHue, IepepaboTaHHOe
INa6puensn O.C., Octpoymon W.I'., CnaakoB C.A. AKiimoHepHOE 00IIECTBO

«HS,ZI&TGJILCTBO ((HpOCBGIIICHI/Ie»

METOINUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






