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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON POTrpaMMBbl OCHOBHOTI'O o011ero oOpa3zoBaHusl,
npeacraBieHabpx B DI'OC OO0, a takxke Ha ocHOBe (emepanbHOM paboueit
MpOrpaMMbl BOCHHUTAHHUS U C YYETOM KOHIICTIIMM TPENOoJiaBaHUs Y4eOHOTO
npenMera «XuMHS» B 00pa3oBaTeNbHBIX —OpraHuzanusx Poccuiickoi
denepanum.

[IporpamMma no xumuu Aa€T TMPEACTaBICHHUE O LENSIX, OOIIeH cTpaTeruu
oOyueHHusl, BOCIUTAHUS M Pa3BUTUS OOYYAIOUIUXCS CPEICTBaMU Y4EOHOTO
mpenMera,  yCTaHaBIMBAaeT  00s3aTeNbHOE  MPEAMETHOE  COJACpIKaHHE,
MIpEeAyCMaTpUBaET PACHpPEEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IIO
paszzenaM M TemMaM MNpOrpaMMbl MO XHMMHUH, OMNPEIEHSET KOJIMYECTBEHHbIE U
KauyeCTBEHHbBIC XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCIIEAOBATEIPHOCTh HM3YYCHHS] XUMHHA C YYETOM MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€l, JIOTMKA Y4Ye€OHOrO MpOLEcca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYarommuxcsi, ONpeneNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00Opa30BaTelbHON
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, a TakKe TpeOOBaHUIMA
K pe3yJibTaraM OOyYeHHs XMMHUU Ha YpPOBHE LIE€JIEH HM3y4yeHUs NOpeIMeTa U
OCHOBHBIX BHUJOB Y4Y€OHO-IIO3HABATEIIbHON JAESITEIBHOCTH OOyYarollerocs mo
OCBOCHHIO Y4EOHOT0 COJEPKAHMUSL.

3HaHWE XUMHUH CIY>)KUT OCHOBOM Il (DOPMHPOBAHUS MHPOBO33PEHHUS
oOy4Jaronierocs, €ro NpeJCTaBIeHU 0 MaTEPUAIBHOM €IMHCTBE MHUPA, BAXKHYIO
poJIb UrparoT (HOpMUPYEMBIE XUMHUEN MPEICTABICHNS O B3aUMONPEBPALLEHUAX
SHEPrud U 00 SBOJIOLMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS INI0O0ATbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MULIEBOM U 3KOJIOTMYECKOW 0€301aCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuyenne xumun:

CIOCOOCTBYET peaiu3allii  BO3MOXXHOCTEH Ui CaMOpa3BUTHS U
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIUOHATBHOU
I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMHPOBAHUE MBIILUIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
oOy4Jaronuxcsi, HABBIKOB HX CAMOCTOSTENbHOW Yy4eOHON JN1eATEeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEAO0BATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM )KM3HU, TaK U B TPO(PECCUOHATILHOMN €SI TEIbHOCTH;

3HAKOMUT CO CINEUM(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI
LEJOCTHOIO B3IUIJla Ha E€QUHCTBO MPUPOABI U  YEJIOBEKa, SIBISIETCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
oOyyarommxcs;

CrocoOCTBYET (DOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4yHBIM 3HAHMUSIM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOW BKJIaJg B
AKOJIOTHYECKOE 00pa3oBaHre 00yJaroUuXCsl.

JlanHble HampaBiieHUs B 00yYeHUH XUMHUH 00ecreunBaroTcs creuudukoit
colepkaHusi y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCA MeAaroruuyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKM XMMHUU Ha ONpPEEIEHHOM dTare
e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOT'O 00111er0 00pa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIIUMHUCA CUCTEMBl TEPBOHAYAIBHBIX TMOHSATUN XUMUH,
OCHOB HEOPTraHWYECKOW XMMHUU M HEKOTOPHIX OTIEIHHBIX 3HAYUMBIX MOHSITHHA
OPraHUYECKON XMMUHU.



CrpykTypa cozepkaHusi IPOrpaMMBl [0 XMMHUHU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 Moaxoaa K €€ uzyueHuto. CopepxaHue CKIaJbIBACTCA U3 CUCTEMBI
MOHATUH O XHMMHYECKOM DJIIEMEHTE M BEIIECTBE W CHCTEMBI MOHATHUH O
XUMHUECKON peakuud. OOe 3TH CHCTEMBI CTPYKTYPHO OPTraHH30BaHbI IIO
MPUHLUIY IOCJIEA0BATEIbHOIO PA3BUTHA 3HAHUI HAa OCHOBE TEOPETUUYECKUX
MIPEAICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona JI. M. MenaeneeBa kak OCHOBHOI'O 3aKOHa
XUMUU;

— YUYEHUS O CTPOEHUHU aTOMa U XUMHUYECKOM CBA3H;

— MPEACTaBICHUN 00 3IEKTPOJUTUYECKON JHUCCOLMALMM BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS pPacCMaTPHUBAIOTCA HAa OCHOBE SMIIMPUYECKU
MOJIyYEHHBIX W OCMBICICHHBIX (DAKTOB, PAa3BUBAIOTCSA IOCIEAOBATEIBHO OT
OIHOTO ypOBHS K JPYrOMy, BBIIOJHSAS (YHKUMH OOBSICHEHUS U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
MPUMEHEHUS U TIOJIYYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl IO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKOM COCTABILIIONIEM HAYYHOM KapTHUHBI MHpa B
JIOTHUKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHHIO
Y METOJaM MO3HaHUs B Hayke. M3ydeHne XUMHUM MTPOUCXOAUT C MPUBICYEHUEM
3HAHUI W3 paHee HM3YyYEHHbIX Y4EOHBIX MpeAaMeToB: «OKpyXKarouuid MHUp»,
«bunonorus. 5—7 xknacce» u «®Pu3uka. 7 Kmace».

[Ipy wW3yyeHMH XUMHUHM HPOUCXOIUT (POPMUPOBAHUE 3HAHUI OCHOB
XUMUYECKOM  HAyKM Kak o00JIacTH  COBPEMEHHOIO  €CTECTBO3HAHUS,
MPAaKTUYECKOM JESTENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJbTYphl. 3ajadya y4yeOHOTO MpeaMeTra COCTOMT B (OPMUPOBAHUU
CUCTEMbl XMUMHUYECKUX 3HAHUN — BaXKHEUIMX (DaKTOB, MOHATHI, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUHM, JOCTYMHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOrO
XapaKkTepa, si3bIka HayKd, B IPUOOIIEHUH K HAYYHBIM METO/IaM MO3HAHUS MPHU
M3YYEHUU BEILIECTB M XUMHUYECKUX peakiuil, B (OPMHUPOBAHUU U PA3BUTHU
MMO3HABATENIbHBIX YMEHHMM M HMX MPUMEHEHUWU B Y4YEOHO-IIO3HABATEIbHOW U
y4eOHO-UCCIEeI0BATEIbCKON JESITENIbHOCTH, OCBOCHHUU MpaBUil 0€30MacCHOTO
oOpalieHus ¢ BeIIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy u3ydyeHHMM XMMHUM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHUs
Ba)KHOE 3HAYEHUE NPUOOPENN TaKUE LI, KaK:

(GbOpMHpOBaHME HWHTEUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY NMPUHATHIO PEIICHHUI,
CIIOCOOHO a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJ€HHOCTb OOy4YeHHMs] Ha CHUCTEMaTUYecKoe MpHUOOILIEHUE
oOy4Jaronmxcst K CaMOCTOSITEIbHOM MO3HABATEIbHOM JIESITEIbHOCTH, HAYYHBIM
METO/IaM MO3HaHus, (OPMHUPYIOIIMM MOTUBAILIMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUMU;

—  ol0ecrieyeHWE  YCJIOBMH,  CIHOCOOCTBYIOIIMX  HPUOOPETEHUIO
oOyJaronMMuUCsl ~ OmbITa  Pa3HOOOpa3HOM  JEATEIbHOCTH, TO3HAHUS W
CaMOIMO3HAHUs, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLMN), UMEIOIINUX
YHUBEpCAIbHOE 3HAUCHUE ISl PA3JIMYHBIX BUJIOB ACSATEIbHOCTH;

dbopmupoBaHue 00OIICH (PYHKIMOHAIBHOM U €CTECTBEHHO-HAyYHOU
IPAMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATb M OLEHUBATH SIBJICHUS
OKPYXAIOILIEr0 MUPA, UCHOJb3ysl 3HAHUS M OMbIT, MOJTYYEHHBbIE TIPU U3YYECHUU
XUMUH, MNPUMEHATh MX NpPHU PEIICeHUH NpoOJeM B TMOBCEAHEBHOM XKU3HU U
TPYAOBOM JAEATEIBbHOCTH;



— (¢opMupoBaHue y OOy4aroOlUXCs TyMAaHUCTUYECKUX OTHOIIEHU,
MOHMMAHUSA LEHHOCTH XMMHMYECKUX 3HAHUM [JIs1 BBIPAOOTKH DKOJIOTUYECKU
1[eIeCO00pa3HOro TMOBEJACHHUSI B OBITY W TPYAOBOM NEATEIBHOCTH B IIENIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOILIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIMU K OOY4YEHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEUYETOBEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY TpoQmis ¢  HAImpaBICHHOCTU
JaNbHENIIEro 00y4eHusl.

OOmiee 4McnoO 4YacoB, OTBEACHHBIX [UJISI M3YyUEHUS XHUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaniseT 136 yacos: B § kinacce — 68 4acoB
(2 yaca B Hememo), B 9 kimacce — 68 wyacoB (2 dYaca B HEJACIHIO).



COILEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XMMuM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemecTBa. du3nyeckue CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHHE
BelectB. [loHsTHE 0 METOaX MO3HAHUA B XUMHU. YHCThIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI UM MOJEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U CIOKHBIE BelleCcTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi (popmyna. BaneHTHOCTH aTOMOB XMMHYECKHUX 3IIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BellecTB. (OTHOCUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHAs Macca. MaccoBast 10JIsl XMMHUYECKOr0 3JIeMEHTa
B COCMHEHUHU.

KomnuectBo BemecrBa. Monb. MomsgpHas wacca.  BzauMocBssb
KOJIMYECTBA, MAcCChl M YHCIA CTPYKTYPHBIX €IMHHUIl BellecTBa. Pacu€rbl Mo
(dopMynamM XUMHUYECKUX COEAMHEHUM.

du3znyeckre M XUMHUYECKUE SABJICHHS. XHUMHUYECKas peakius u e€
MPU3HAKU. 3aKOH COXPaHEHWs MacChl BEIIECTB. XHMHYECKHE YpaBHEHUS.
Knaccudukanus XuMuyeckux peakuuii (COeIUHEHUs, Pa3I0KEHHs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJI0#, MpaBujiaMu paboThl B JIaOOpaTOpHUH
u npuémamu oOpamieHus ¢ J1aboOpaTOpHbIM OOOpPYIOBAHHUEM, HW3YUYEHUE U
onucaHue (PU3MYECKUX CBOWCTB 0Opa3llOB HEOPTraHWYECKUX BEIECTB,
HaOmoieHne pusnueckux (MJIaBleHUE BOCKA, TasHUE JIbJa, paCTUpPaHUE caxapa
B CTyIKE, KUIIEHUE M KOHJCHCALMS BOJbI) M XMMHUYECKHX (TOpEHHE CBEYH,
MpOKaJIMBaHUE MEJAHOM TIPOBOJIOKH, B3aUMOJEHCTBHE MeJla C KHCJIOTOM)
ABJICHUM, HAOJIO/IEHWE M ONHCAHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasokeHue caxapa, B3auMOJICUCTBUE CEPHOUM KHUCIIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (Il) mpu HarpeBanuu, B3auMojecTBHE
xesesa ¢ pactBopoM coiu Meau (I1), uzyuenune cnocoOoB pazaesieHus: CMeceil: ¢
MOMOIIbI0 ~ MarHura,  (QUIbTPOBAHHME,  BbIAPUBAHUE,  JUCTUIUISALMA,
xpomatorpadusi, MPOBEJACHUE OUYHUCTKHA IMOBAPEHHOM COJIM, HAOIIOJCHUE U
ONMKMCAaHWE PE3yJIbTaTOB MPOBEJAEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHNE MOJIeNIel MOJIEKYJT (IIIApOCTEPIKHEBBIX ).

Ba:xHeiiue npeacTaBUuTe I HEOPTAaHUYECKHX BELIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucmopoa — 31€MEHT U pOCToe
BemiecTBo. Haxoxknenue kucimopona B MpUpoae, (PU3MYECKUE U XUMHUYECKHE
cBorictBa (peakuuu ropenus). Okcupabl. Ilpumenenune kuciopoma. CrocoOsl
MOJIyYeHHUs] KUCIOopoAa B J1a0OpaTOpUM W TPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — autoTponHas MOAU(PUKALIMS KUCIOPOaA.

TernoBoit 3pPexT XuMHUYECKON peakluu, TEPMOXUMHUYECKUE YPaBHEHMS,
9K30- M DPHAOTEPMHUYECKUE peaklMH. [OIUIMBO: yrojib U METaH. 3arps3HeHue
BO3/lyXa, YCUIIEHHE MapHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — sneMeHT u mpocTtoe BemectBo. HaxoxkaeHuwe BOmoponaa B
npupoae, ¢GU3MUECKMEe U XUMUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. Kucnorsl u conm.

MonsipHblii 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CcBoWCTBAa BOAbBI. Boma kak pactBoputenb. PacTBOpsI.
Hacepiiennble 1 HEHACHIIEHHBIE PacTBOPHI. PacCTBOPMMOCTH BELIECTB B BOJIE.



MaccoBass [10ons BemiecTBa B pacTBOpE. XHMHMYECKHE CBOMCTBA BOJBI.
OcHoBaHus. Poiib pacTBOpoB B MpUPOJE U B JKU3HU yesoBeka. KpyroBopot
BOJIbI B PUPOJIE. 3arpsi3HEHUE NPUPOIHBIX BOJ. OXpaHa v OUMCTKA IPUPOIHBIX
BOJI.

Knaccudukanus aeoprannuecknx coequHeHnid. Oxcunbl. Knaccudukarms
OKCHJIOB: cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) W
HecosieoOpasyromue. Homenknatypa okcuaoB. dusmyeckne U XHUMHUYECKUE
CBOMCTBA OKCHUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukamusi ocHOBaHMIA: MIETOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHnkiiarypa ocHoBaHui. Ou3ndeckue 1 XMuMHYECKUE CBOMCTBA
ocHoBaHui. [lomydyeHrne OCHOBaHUM.

Kucnoter. Knaccuduxanus xkucinor. Homenknarypa kucnot. dusnueckue
M XUMMHYECKHE CBOMCTBaA KUCIOT. Psan aktuBHOCTH MetaiuioB H. H. bekerona.
[lony4yeHnue KuCIOT.

Comu. Howmenknarypa comeil. Pu3MyUecKne W XUMHUYECKHE CBOMCTBA
conen. [lTomyuenue coinei.

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPraHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEpKaHUsA KHUCIOpoAa B  BO3AYXE,
MOJIy4YeHUe, CcOOMpaHue, pacrno3HAaBaHHE M H3YyYEHUE CBOWCTB KHUCJIOPOJA,
HaONIOZCHUE  B3aMMOJEIHCTBUS  BELIECTB C  KHUCJIOPOJAOM M YCIOBHS
BO3HMKHOBEHHS M TMpPEKpalleHusi TropeHus (mokapa), O3HAKOMJIEHUE C
oOpa3llaMM OKCHUZOB M OINHUCAaHUE HX CBOWCTB, IOJy4YE€HHE, COOUpaHHUE,
pacrio3HaBaHME U H3YyYEHHE CBOMCTB BOJIOpPOJia (TOpEeHHUE), B3aUMOJCUCTBUE
BoJiopoJia ¢ okcusioM meau (1) (BO3MOKHO UCTIOSIb30BAHUE BUIEOMATEPUATIOB),
HaOMroAeHue O00pa3loB BEIMIECTB KOJUYECTBOM 1 MOJb, HCCIEJOBaHUE
OCOOEHHOCTE PAacTBOPEHUs BEUIECTB C pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MACCOBOM JOJEN PACTBOPEHHOTO
BEILIECTBA, B3aUMOJCHCTBHE BOJBI C METa/UIaMU (HAaTpUEM U KaJbIUEM)
(BO3MOXHO UCIIOJIb30BAaHUE BUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3loB
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpacKd HWHIUMKATOPOB B pPACTBOpaX KUCIOT M IIEJIOYEH, HU3YyUYEHUE
B3aumozencTBus okcuaa meau (Il1) ¢ pacTBopoM cepHOUM KUCIOTHI, KUCIOT C
METAJIAMH, PEAKIUN HEUTPAIU3aLUK, [TOJTYyYEHHE HEPACTBOPUMBIX OCHOBAaHMM,
BBITECHEHUE OJHOTO MeTajyla JpPYyrMM U3 pacTBOpa COJM, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/lady Mo TeMe «BaxHeHlne Kiaacchl HEOPraHWYECKHX
COETUHEHUI».

Hepuonuyeckuit 3axkoH u Ilepuoamuyeckasi cucreMa XUMHYECKHX
iemenToB JI. U. MenaeneeBa. CtpoeHune aromMoB. XUMHYECKasi CBSA3b.
OKHCIUTEBbHO-BOCCTAHOBUTEIbHbIE PeaKIIuH

[lepBble MONBITKH KiIacCU(pUKALMK XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE W IIEJIOYHO3EMEIbHbIE METaJUIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT ampoTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepnoanueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB
H. W. Menneneea. KoporkonepuogHas W JJIMHHONEPUOIHAS (OPMBI
[Tepuomnueckort cucrembl xumuueckux odiemeHToB . WM. Mennaeneesa.
ITepuonsl u rpynnbl. PU3HMYECKUN CMBICI NOPSAKOBOTO HOMEpPA, HOMEPOB
NeproJa U TPYMIbl AIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. OJIEKTPOHBL.
CtpoeHue 31eKTPOHHBIX 000710YEK aTOMOB MEPBIX 20 XUMUYECKUX 3JIEMEHTOB



Ilepnommueckon cucremsl Jl. . MenaeneeBa. XapakTepucTuka XUMUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.
3aKOHOMEpPHOCTH HM3MEHEHUsl pajinyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPYyNIIaM U IIEPUOIAM.
3nauenue Ilepuogmyeckoro 3akoHa U [lepmonnueckoid CUCTEMBI
XUMHAYECKUX DJIEMEHTOB JUIA Pa3BUTHA Hayku W npaktuku. J[. . Mennenees —
Y4YEHBIN U TPAKIAHNH.

Xumuueckass cBs3b. KoBaneHTHas (NOJISIpHAs W HEMOJSpPHAs) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBA3b.

Crenenb okucieHus. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipoueccol OKHUCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB BEUIECTB METAIUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LIMHKA C PAacTBOPAMM KHUCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKHCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
(ropenue, peaklMy pa3IoKeHUs], COSTUHEHU).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU W3yYEHUM XUMHH B 8 Kjacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHHA, SBISIONIMXCSA CHUCTEMHBIMU IS OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OOmuMe ecTecTBEHHO-HAyYHbIE NOHATHS: HAy4dHbId (akT, THUIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccu(ukauus, MNEPUOJUYHOCTb,
Ha0II0IeHUE, SKCIIEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

@®usuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIHI,
M30TOIBI, PAaJUOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKAW 3apsll, BELIECTBO,
T€N0, 00BbEM, arperaTHO€ COCTOSIHME BEUIECTBA, ra3, (PU3MYECKHE BEIUUYUHBI,
€IUHULIBI U3MEPEHUS, KOCMOC, INTAHETHI, 3BE311bI, COonHIIE.

buonorus: porocunrtes, apixanue, ouochepa.

I'eorpadus: armocdepa, rumgpocdepa, MUHEpabl, TOPHBIE MOPOAbI,
MTOJIE3HBIE NCKOMAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHu4YecKasi peakiuus

[Tepnoanueckuii 3akoH. [leproandeckas cucTteMa XUMHYECKUX 3JIEMEHTOB
. . MenaeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMHAYECKUX DJJEMEHTOB NEPBBIX TPEX NEPUONOB, KW, KaIbLUSI H HX
COCAMHEHN B COOTBETCTBUM C TIOJIOKEHHWEM 3JeMEHTOB B llepuonnueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BelIeCTBA: BUAbI XUMUYECKON CBS3U. THIBI KPUCTATUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKU
¥ BUJIa XUMHYECKOU CBS3H.

Knaccudukanus ©v  HOMEHKJIATypa  HEOPraHMYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JU4YHBIM KJlaccam
HEOPTraHUYECKUX COEAUHEHN, TEHETUYECKas CBSI3b HEOPTaHWUYECKUX BELIECTB.

Knaccudukanusa XuMUYECKHX peakUuid MO pa3jIudyHbIM MpU3HaKaM (10
YHUCIIy M COCTaBY yYaCTBYIOIIMX B PEAKLUU BEILECTB, IO TEIIOBOMY 3(PQeKTy,
0 MW3MEHEHUIO CTENEHEM OKUCIEHHUS XHMHUYECKHX DJJEMEHTOB, IO
0o0paTUMOCTH, TIO YYacTHIO KaTalau3aropa). JK30- M DHIAOTEPMHUYECKUE
peaKuun, TEPMOXUMUYECKUE YPABHEHHUS.

[lonsitue o ckopocTn XxuMU4yeckor peakuuu. [lonstue 06 0OpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKMX peakuusx. [loHATHE O TOMOTE€HHBIX H



reTeporeHHbix peakuusx. [londarune o karanuse. IloHsATHE O XUMUYECKOM
paBHOBecuH. DakTOpbl, BIHAIONIME HAa CKOPOCTh XHUMHUYECKOW pEaKkUuH |
MTOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTPHO-BOCCTAHOBUTEIIBHBIE  PEAKLWU, JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBlieHHE  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJIB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTHYECKOW  JTHCCOLIMALIMM. ONEeKTpOIUThl U
HEINEeKTpoJauThl. KaTuoHbI, aHMOHBI. MeXaHM3M JUCCOIMAIMM BEUIECTB C
pa3IMYHBIMKM BUAAMU XUMHUYECKOU CcBs3U. CreneHp aucconuanuu. CUIbHBIE U
c1a0bIe 3JIEKTPOJIUTHI.

Peakunmu woHHOrO OOMEHa. YCIOBUS MPOTEKAaHUS pEaKIUid HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHbIE MOHHBIE YypaBHEHHs peakuuil. CBoiicTBa
KHCIIOT, OCHOBAaHHUI U COJIeH B CBETE MPEICTaBICHUA 00 AJIEKTPOIUTUUECKON
nucconuanyu. KauectBeHHbIe peakiii Ha HOHBI. [IoHATHE O THUIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHUE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPTraHMYECKUX
BEIIIECTB — METAUIOB M HEMETa/UIOB (rpaduTa M ajiMasa), CIO0KHBIX BEIIECTB
(xopuga HaTpusl), UCCIEAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuMy  OT  BO3JCWCTBUS  Pa3idMYHbIX  (PAKTOPOB,  HCCIIEJOBAHUE
ANEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLMAILMU KHUCIOT,
1IeJI04€eil U coJiel (BO3MOXKHO MCIOJIB30BAHUE BUIEO MaTEPUAJIOB), IPOBEACHUE
OMBITOB, WUTFOCTPUPYIOUIUX NPHU3HAKH MPOTEKAHMS PEaKUUid HOHHOTO OOMeHa
(oOpazoBanue ocajgka, BbIJECJICHHE Tra3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropenue, peakuuu Pa3oKEeHHUs, COEIMHEHHUS ), pacro3HaBaHUe
HEOPraHWYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKUUW HAa HOHBI,
pelIeHre 3KCIepUMEHTAIBHBIX 3a/a4.

Hemeranibl U MX coeiMHEeHUA

OO6miass xapakTepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE cTeneHn okucieHus. CtpoeHue u (pru3nvecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha NPUMEpE XJopa
(B3aMMOJEHCTBHE C MeTaJlJIJaMH, HEMETalllaMH, IIeiaoYaMu). XJIOPOBOJIOPO.
ConsHas KucnoTa, XMMHYECKUE CBOMCTBA, MOJyYEHHUE, IPUMEHEHNE. JlercTBHE
XJIOpa U XJIOPOBOJIOPOJA HA OpPraHW3M 4YeJlOoBeKa. BakHeHIne XJIOpUIbl U UX
HaXO0XJIEHUE B MIPUPOJIE.

O6mass  xapakrtepuctuka oaneMeHToB  VIA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEeHN OKUcIeHHs. CTpoeHre u pu3nyecKue
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOpPOJAa M Cepbl. AJUIOTPOIHbIE
MOAU(DUKALIMKI KUCTIOPOAa U cepbl. XUMUYECKHUE CBOMCTBA cepbl. CepoBOAOPOI,
CTpoeHue, (U3MYecKue U XHMHYEeCKue CcBoiicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KucClOTa, (U3MYECKUe W
XUMHUYECKHEe CBOMCTBa (0OOIIME Kak MPEACTaBUTENs Kiacca KHUCIOT H
cnenupuueckre). XuMUYECKUE PEAKIUH, JIEKAIINE B OCHOBE MPOMBIIIJIEHHOTO
cnoco0a moixy4yeHus: cepHoil kucioThl. IIpumenenue cepHoit kuciotel. Conu
CCPHOI1 KHCIIOTHI, KA4CCTBCHHAs Peakuys Ha CynbQar-noH. HaxoxaeHue cepel
U €€ coeUHEHUN B IpHUpoAe. XUMUUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JO0XK/H, 3arpsi3HEHHE BO3[yXa U BOJAOEMOB),
CIOCOOBI €T0 MPEJOTBPAILECHUS.

O6mas xapakTepucTika 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTEMEHU OKHUCICHHsS. A30T, pacnpoCTpaHEHUE B



npupone, pu3nveckrue u XuMUIecKre cBoiicTBa. KpyroBopor a3ora B mpupoze.
AMMuak, ero pu3nUecKre 1 XuMUIECKIE CBOWMCTBA, MOJyYeHUE U IPUMEHEHHE.
Conn amMMoOHUS, UMX (U3MYECKME W XUMUYECKHE CBOMCTBA, NPHUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHUA. A30THAsi KUCJIOTA, €€ MOJy4YECHHE,
¢usznyeckue W XUMHUYECKHE CBOWCTBa (OOlIMEe Kak MpeACTaBUTENs Kiacca
KHCJIOT M crnenuduyeckue). Mcrnoib3oBaHUE HUTPATOB U COJIEM AMMOHHS B
KaueCTBE MHUHEPAJIbHBIX YJ0OpeHni. XMMUYECKOE 3arpsA3HEHUE OKpYKarolen
Cpelbl COEAMHEHUSAMU a30Ta (KUCIOTHBIE JT0XKIH, 3arpsI3HEHNE BO3yXa, IOYBBI
u BogoémoB). Docdop, amnorponHsie Moaudukanuu pochopa, puzndeckue u
xumudeckne cBoiictBa. Oxcun  docdopa (V) u  dochopHas KucioTa,
¢usnyeckue U XUMUYECKUE CBOMCTBA, monydenue. Mcnonp3oBanue ¢pocdatos B
KaueCTBE MHUHEPAJIbHBIX YI00PEHHIA.

Obmass  xapakrepuctuka 23yeMeHToB [VA-rpynmsl.  OcoOeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€PHbIE CTENEHU OKHUCIEHUA. YTJIEPO, aJUIOTPOITHBIE
MOAU(DUKALIMK, PACHpPOCTPAaHEHUE B MPUPOJE, (PU3NYECKHE W XHUMHYECKUE
cBoricTBa. Ancop6uusa. KpyroBopot yriaepona B mpupoje. OKcuasl yriepoaa,
X (U3NYECKHE M XMMHUYECKHE CBOWCTBA, JEHCTBUE HA YKUBBIE OpPraHU3MBbI,
MOJIyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE POOJIEMbI, CBA3aHHBIE C OKCHIIOM
yriepona (IV), rumore3a Ty100adbHOTO MOTEIJICHUS KIMMaTta, MapHUKOBBIN
adpdekt. YronpHas Kuciota U €€ COlM, UX (PU3MYECKUE U XUMHUYECKUE
CBOMCTBa, MOJy4YeHUE M NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHbl. Mcnons3oBaHne KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHblE TOHATHS OO0 OpPraHMYECKUMX BEIIECTBAX Kak o
COCIMHEHUSX YIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJICH, 3TAHOJ, TJIUUEPHH,
yKcycHass kucnora). IlpupogHble HMCTOYHUKH — YIVIEBOJIOPOJOB  (YroJib,
MPUPOIHBINA a3, HeTh), TPOIYKTHI UX NEepepadOTKu (OEH3MH), UX POJb B OBITY
Y TPOMBIIUIEHHOCTH. [IoHATHE O OMONOTrMYECKM Ba)KHBIX BELIECTBAX: KHUPAX,
Oesikax, yrieBoJax — M UX POJM B )KU3HU yelnoBeka. MaTepualibHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTAHMUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJYyYECHHE H
npuMmenenue. CoenuHeHus: KpemHusi B npupoje. OOmme mnpencraBieHus 00
okcujie kpeMuus (IV) u kpemHueBoit kuciaore. CUIIMKAThI, UX UCIIOJIH30BAHKE B
OBITY, B IPOMBIIIEHHOCTH. BaxkHel e cTpouTeabHble MaTepUaibl: KEPAMHUKA,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. [IpodiemMbl 0€30macHOTO UCTIOb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3yyeHue O0O0pa3lOB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHON
KHCJIOTBI, TPOBEICHNE KAYECTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJI0IeHNE
MIPU3HAKOB UX MPOTEKAHMS, OMBIThI, OTPAKAIOIINE (PU3NUECKHE U XUMHUYECKUE
CBOMCTBa TaJOr€HOB M HX COEIMHEHHA (BO3MOXKHO MCIOJb30BaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOOpaslamMu XJOpUJIOB (TalOreHHUIOB),
O3HAKOMJIEHME C oOpa3namMu cepbl M €€ COCIMHEHUSIMH (BO3MOYKHO
UCIIOIb30BaHUE BHUJACOMATEpPHAIOB), HAONIOJEHHWE TMpoliecca OOYIIIMBAHUS
caxapa moJ JCHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3YUYCHHUE
XUMUYECKUX CBOMCTB  pa30aBIEHHONW CEpHOM  KHCJIOTHI, MPOBEICHUE
KaueCTBEHHOM peakuuu Ha CcynbpaT-uoH M HaOJMI0JIeHHe Mpu3HaKa eé
IPOTEKaHMs, 03HAaKOMJIEHHE C (DU3UYECKMMHU CBOMCTBAMU a30Ta, (pochopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), 0Opa3lamMu
a30THBIX U PochHOpHBIX yIOOpEHUH, MoJiydeHue, coOupanue, paclio3HaBaHUE U
U3y4YeHHE CBOICTB aMMMaKa, NPOBEIECHHWE KAauyeCTBEHHBIX pPEAaKUUi Ha HOH



aMmMoHMA U QochaT-uOH U HM3yYEHHE TPU3HAKOB UX MPOTEKaHUS,
B3aUMO/ICHCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbIO (BO3MOYKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJEIECH KPUCTALIMYECKUX
pem€Tok anmMmasa, rpadura, QyuiepeHa, O3HAKOMJIGHHE C IPOIECCOM
ascopOLMu PacTBOPEHHBIX BEUIECTB aKTUBMPOBAHHBIM YITIEM U yCTPOWCTBOM
MIPOTHBOra3a, MOJy4YeHHE, COOMpaHUE, Paclo3HABAHHE U H3YYEHUE CBOICTB
VIJEKUCIOro Ta3a, MPOBEACHHE KAaueCTBEHHBIX peakuuid Ha KapOoHAT U
CUJIMKAT-UOHBI W W3YyYECHHE IPU3HAKOB MX MNPOTEKaHUs, O3HAKOMIICHHE C
MPOJYKUHUEH CHIMKATHOW MIPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauIbl U UX COCTHHEHUSY.

MeTa/luIbl M X COCAUHEHUS

OOmiasi XapakTepUCTUKAa XHMHUYECKHMX JIIEMEHTOB — METaUIOB Ha
OCHOBAHHH UX NOJIOKEHHUS B llepnonnueckon cucreme XMMHYECKUX dJIEMEHTOB
1. 1. MenneneeBa u ctpoeHusi atroMoB. CTpoeHHe MeTalioB. MeTayndeckast
CBSI3b M METAJUIMYECKAas KPUCTAIUIMYECKASI PEIIETKA. DIEKTPOXUMUYECKUMN Psif
HalpsUKEHUM MeTAIOB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crocoObl momy4yeHuss MmeTawioB. IloHATHE O KOpPpPO3UMM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CmuaBbl (CTajlb, YYIYH,
TIOPATIOMUHUNA, OpOH3a) U UX PUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[I{emoynpie  MeTtamwipl:  nosokeHne B llepuogmueckoi  cucreme
xuMudeckux 3neMeHToB J[. 1. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXOXKJICHUE
B npupoae. Puznueckrue W XHMHYECKHE CBOWCTBa (Ha NMpUMeEpe HATpus M
Kanug). OKcuAbl U TUAPOKCHABI HaTpusi W Kanus. lIpumeHeHue mIeIoYHbIX
METAJJIOB M UX COCIUHECHUM.

[[lenoyno3eMebHbIE METaAIbl MarHuid W KaJlbLMW: IIOJIOKCHHE B
Ileppnogmueckorn cucreme xumuuyeckux o3nemeHtoB JI. WM. Menneneesa,
CTPOCHHE HMX AaTOMOB, HAaXOXAcHUE B mnpuponae. PHU3NYECKUE U XHUMHUYECKHE
CBOMCTBAa MarHus W Kajbliusa. BakHeWInne cOeauHEHUs Kaablus (OKCHI,
TUAPOKCHU], COJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTpaHEHHS.

AmomuHni: nosiokeHue B [lepuonnueckon cucTeMe XHUMHYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToOMa, HAXOXKICHUE B IPHUPOJE.
duznyeckue W XHUMHYECKUE CBOMCTBA amtOoMUHUA. AMQOTEpHbIE CBONCTBA
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUSL.

Kenezo: nomoxenne B [lepruoanueckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. . Menneneesa, cTpoeHne aToma, HaxoxXAeHue B npupone. dusznueckue u
XUMUYECKUEe cBoicTBa xene3a. OKcuabl, TuApoKcuabl U comu kenesa (II) u
xenesa (III), ux cocta, cBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHWE C O0Opa3l[aMud METaUIOB M CIUIABOB, MX (PU3NYECKUMH
CBOMCTBaMM, U3Y4YEHUE pE3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
HCIIOJIb30BAaHUE BHUJIEOMATEPHUAIIOB), OCOOEHHOCTEW B3aMMOJCUCTBUS OKCHIA
KalblMg U HATpPUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUAJIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHUS KEJE3a B KUCITIOPOIE
(BO3MOKHO  HMCIIOJIb30BAHWE BUJEOMATEPHUANIOB), MPU3HAKOB MNPOTEKAHUS
KaueCTBEHHBIX PEaKIMil HA MOHbI: MAarHus, KajdblKs, aJJIOMUHUS, LIMHKA, JKelle3a
(II) u xeneza (III), menu (II), nHaOmOAEHME W ONHUCAHHUE MPOLIECCOB
OKpalllUBaHUsl TJJAMEHM HWOHAMHU HATpHs, Kalusg U Kaiblus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), MCCIEIOBaHWE aM(pOTEPHBIX CBOWCTB
TUAPOKCUJIA ATIOMUHUS U TUAPOKCHJIA LIMHKA, PEUICHUE IKCIEPUMEHTATbHBIX
3a71a4 o Teme «BakHele MeTajuIbl U UX COSIUHEHUSY.

XHMHS M OKPYKAIOLIAA cpela



BemecrBa 1 Marepuanbsl B TOBCEAHEBHOM XKU3HU YeIOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas momorib npu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XHUMHUUYECKOE 3arpsiI3HEHNE OKPYKAroUIel cpenbl (IpeneabHas 10mycTuMas
KOHIleHTparusi BemectB, ganee — [IJIK). Ponp xumum B penieHun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3ioB MaTeprasioB (CTEKIIO, CIIJIaBbl METAJIIOB, MTOJIMMEPHBIE
MaTrepuabl).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 9 Kiacce
OCYLIECTBJISIETCS. YE€pe3 HCIO0JIb30BaHUE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SBISIONIMXCSA CHUCTEMHBIMU JUIS OTAEIIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE OHATHS: HaAy4YHbIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIACCH(PUKALMSI, NEPHOTUYHOCTb, HAOIIIOICHHE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE, MapHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONBI, PAIMOAKTUBHOCTb, MOJIEKYJA, 3JEKTPUUYECKUN 3apsi, MPOBOJIHUKH,
MOJIYIIPOBOJIHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TENO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIeCTBa, ra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJUIMYECKasi pEelIETKa, CIUIaBbl, (PU3UYECKHE BEJIUYMHBI, €IUHULIBI
M3MEPEHHUsI, KOCMHYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: gorocuntes, npixanue, ouocdepa, 3KOCUCTEMA, MUHEPATIbHBIE
yA00pEHUs, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHHEpPATbl, TOPHBIE IOPOJIbI,
MOJIE3HBIE HCKOIIaeMblIe, TOIUIHBO, BOJHbBIE pecypchl.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pPE3yabTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
00pa30BaHUsl JOCTUTAKOTCA B XOA€ OOY4YEHHS XMMHH B €IUHCTBE Y4EOHOU U
BOCIIUTATEIbHOM  JESATEIBHOCTU B  COOTBETCTBUM C  TPAaJAULHOHHBIMHU
POCCUICKAMHU COIMOKYJBTYPHBIMA M JTYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH,
MPUHATHIMU B OOLIECTBE MPAaBUJIAMU M HOPMaMH MOBEACHHS U CIIOCOOCTBYIOT
MIPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLUATIU3ALNNA 00YYarOIUXCSl.

JIMuHOCTHBIE  pe3yNbTaThl  OTPAXKalOT TOTOBHOCTh  OOYyYaromuxcs
PYKOBOJICTBOBATbCSl CUCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAluil |
pacUIMpeHHEe ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpuOTHYEeCKOro BOCIIMTAHMS

LIEHHOCTHOTO  OTHOLIEHHWA K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY M HAyYHOMY HACJIEIHI0, MOHUMAaHUS 3HAYECHUS XUMUYECKON
HayK{ B KU3HU COBPEMEHHOI'0 OOILECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHpopmManuen O MNepeloBbIX JOCTHKEHUSX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUHTEPECOBAHHOCTHM B HAYYHbIX 3HAaHHUAX 00
YCTPOMCTBE MHUPa U OOIIECTBA;

2) rpPaKAaHCKOT0 BOCTIMTAHUSL:

MPEACTABICHUS] O COLMAIbHBIX HOPMAaxX W MpaBUJIaX MEXIMYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMOJE3HOM, y4eOHOMCCIEI0BAaTEIbCKOM, TBOPUYECKON W JIPYTrUX
BHJIaxX JAESATEIbHOCTH, TOTOBHOCTH K pa3HOOOPa3HOl COBMECTHOM ESITEIbHOCTU
IIPU BBINIOJIHEHUH YYEOHBIX, TO3HABATENbHBIX 33/1a4, BBIMOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB,  CO3[JaHMM  Y4E€OHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIIOHUMAHUIO ¥  B3aWMOMNOMOIIM B  Mpolecce ATON  y4eOHOM
NEeSATEIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IOBEICHHE M MOCTYNKH CBOUX
TOBApHILEH ¢ MO3ULMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOLINE
OCHOBY ISl HOHMMAaHUS CYIIIHOCTH HAyYHOM KapTUHBI MUpPa, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPUPOAbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJHON CPENION, O POJIM XMMHUHU B TTIOZHAHUH 3THUX 3aKOHOMEPHOCTEMN;

MO3HABATEJIbHbIE MOTHBBI, HAlPaBJIEHHbIE HAa MOJYyYEHHUE HOBBIX 3HAHUUI
M0 XWMHHM, HEOOXOJIUMBIC ISl OOBSICHEHMS HAOMI0JaeMbIX TIPOILIECCOB H
ABJICHUM, MMO3HABATEIbHOM, MHPOPMALIMOHHON M YUTATEIbCKON KYJIbTYpbI, B
TOM YHCJI€ HaBBIKOB CaMOCTOATEIbHOM pabOThl € Y4YEOHBIMH TEKCTaMH,
CIPAaBOYHOM  JIUTEPATypOl, JAOCTYNHBIMM  TEXHUYECKUMH  CpPEICTBaAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JIOO03HATEIBbHOCTh, TOTOBHOCTh U
CIOCOOHOCTHh K €aMOOOpa30BaHMIO, IMPOEKTHOM U  HCCIEI0BATEIbCKOM
NEeSATEIBHOCTH, K OCO3HAHHOMY BbIOOPY HAMPABIEHHOCTH U YPOBHSI 00yUYEHUS B
JIaIbHEHIIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pOBbIO, YCTAHOBKM HA 3J0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUI U
HENpPUSATHE BPEIHBIX MPUBBIYEK (YMOTPEOJIEHUS alKOroJisi, HAPKOTHUKOB,



KypeHHs), HEOOXOAMMOCTH COONO/IeHUsT TpaBui  O€30MacHOCTH  NpHU
oOpallleHuu C XUMUYECKIMH BEIIECTBAMU B OBITY U pPEeaTbHOU KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEPEC K NPAKTUYECKOMY HM3YUEHHIO Mpodeccuil u TpyAa pa3iIudHOro
poJia, yBaXKE€HUE K TPYJly U pe3yJbTaTaM TPYIOBOM JEATEIbHOCTH, B TOM YHCIIE
HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHWNA MO XUMHHU, OCO3HAHHBIA BHIOOP
WHJIUBUyAIbHOM TPAEKTOPUM MPOJOJDKEHHS O00pa3oBaHHA C  y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, yCHEemHOW MPO(PECCHOHATLHON NEITEIHbHOCTH € Pa3BUTHSA
HEOOXOJUMBIX YMEHHUN, TOTOBHOCTh aJalTUPOBATHCA B MPOQPECCHOHATHHON
cpene;

6) IK0JI0rHYecKOro BOCTIUTAHNS

AKOJIOTMYECKU LEIECO00pa3HOE OTHOLIEHWE K MPHUPOAE KaK HMCTOYHHKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBaHUS, IOHUMAHUE LIEHHOCTHU 370POBOIrO
n Oe3omacHOro oOpas3a >KW3HHM, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
(U3HUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJAEHUS
mpaBuJl OE30MACHOTO TMOBEACHUSI NpPU pabOTe C BEIIECTBAMHM, a TaKXe B
CUTYaLMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TOTYyYaeMble IPU U3yUYEHUH XUMUU, JJIS
pelIeHns 3aj1ad, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHOU CpEeNou, s
MOBBIIICHHUSI YPOBHA JKOJOTMYECKON KyJIbTYpbl, OCO3HaHHUS TJ100aIbHOrO
XapakTepa 5SKOJIOTMYECKUX MpOoOJeM M MyTed HX PEIIeHHs MOCPEICTBOM
METO/IOB XMMUH, IKOJIOTMYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJCTBOBATHCS UM
B II03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLUAIBHON MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MeranpeAMETHBIX pPE3yJbTAaTOB BBLACIAIOT 3HAYUMBIC IS
dbopMupOBaHUS MHPOBO33PEHUSI OOIICHAyUYHbIC TOHATUS (3aKOH, Teopusl,
NPUHIMUI, TUNOTe3a, (aKT, CHCTEMA, MPOLECC, 3KCHEPUMEHT U JpPYroe.),
KOTOpPbIE€ HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHUM M3 JTUX MPEAMETOB  (POPMUPOBATH
MPEACTABICHUE O LIEJIOCTHOM Hay4YHOW KApTUHE MUpPAa, U YHHBEPCAJIbHbBIE
yueOHble AeicTBUS (IO3HABATENbHBIE, KOMMYHUKATUBHbBIC, DPETYJISITUBHBIC),
KOTOpblE O0ecneynBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MJIAHUPOBAHMIO U OCYIIECTBICHHUIO yYEOHOU 1€ATETbHOCTH.

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble jjornueckue 1efcTBUA:

YMEHUS UCIMOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS MPU OCBOEHUU
3HAHUI: PACKPHIBATh CMbBICI XUMUYECKUX MOHATUH (BBIACIATh UX XapaKTEPHbIE
MIPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMHU MOHSITHUSIMU), UCIIOJIb30BATh
MOHATHUS JUIsl OOBSCHEHUS OTAENbHBIX (DAKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS
U KpUTEpPUM 751 KiIacCU(PUKAMU XMMHUYECKUX BEIIECTB U XUMHUYECKUX
peaKklMii, yCTaHaBIMBAaTh MPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXIY OO0BEKTaMU
U3YYEHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
10 aHAJIOTUH), eJIaTh BHIBOJBI U 3AKITHOYCHHUS;

yMEHUE NPUMEHSTh B TMPOIECCE MO3HAHUS MOHATHUS (NpEAMETHBIE U
METaIpeMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbIE B
XUMUH, MpeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XHMHH MOJIEIIbHbBIE
IPEICTaBIICHUS — XUMUYECKUM 3HAK (CUMBOJI AJIEMEHTa), XUMUYECKasi opMmyna
U YpaBHEHUE XUMHUYECKOM pEaKIMH — MPHU PEIICHUH Yy4eOHO-TI03HABATEIbHBIX
3ajay, ¢ y4€TOM OSTUX MOJENBHBIX TPEJICTABICHUNA  BBIABIATH U
XapaKTEepU30BaTh  CYIIECTBEHHbIE MPU3HAKKM HM3Yy4aeMbIX OOBEKTOB —



XUMHUYECKUX BEHIECTB M XUMHUYECKHMX pEakUuid, BBIIBIATH  0OIIWeE
3aKOHOMEPHOCTH, NPUYUHHO-CJIEICTBEHHbIE CBS3M W IPOTUBOPEUYUS B
M3Y4YaeMbIX MTPOLIECCAX U SBICHUSX.

Bba3oBble uccienoBarebckue 1eiiCTBUA:

YMEHHUE HCIOJIb30BaTh MMOCTABIECHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKE€ B KAa4eCTBE OCHOBBI IS (POPMUPOBAHMUS THUIIOTE3BI IO
MIPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpETEHUE OMbITa MO TIAHUPOBAHHIO, OPTaHMU3AIMH U MPOBEICHUIO
YUYEHUUYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOMIoaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3ynbTar, GopMyIupoBaTh 0000IIEHUS
Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOIO OIbITA, UCCIEIO0BAHUS, COCTABIISTH
OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ uHpopmanueii:

yYMEHHE BBIOMpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH WH(GOPMAIUIO
pa3IMYHBIX BUAOB U (OPM TMPEACTABICHHS, MOIYYaeMYK0 H3 pa3HbIX
HMCTOYHHUKOB (HAYYHO-TIONYJIApHAs JUTEpaTypa XUMHUYECKOIO COJAEpHKaHUs,
CIpaBOYHbIE MOCOOMs, pecypcbl HTepHeTa), KpPUTHYECKH OLIEHUBAaTh
MIPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE NPUMEHSTh Pa3IMYHbIe METO/IbI U 3alPOChI IPU MOUCKE U 0TOOpE
MH(OpMAMK U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJIMMBIX JJIsi BBIOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 33]1a4 ONPEAECIEHHOIO THIIA, PUOOPETEHNE OMbITA
B 00JIACTH HCIMOJIb30BAHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOW aKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX [MOUCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpEACTaBICHUS
nH(pOpMaUMU U WUIIOCTPUPOBATH PELIAEMBbIE 3a/1a4d HECJOKHBIMU CXEMaMH,
auarpaMMaMu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE UCIONb30BaTh W aHAJU3MpPOBaTh B Mpouecce ydyeOHOH U
HCCIIEIOBATEIbCKON NEATEIIBHOCTH uH(popManuio 0 BIISTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSTHUE
OKPYXaroIEen MPUPOTHONU CPEIBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

YMEHHMS 3aJ]aBaTh BOMPOCHI (B Xoj€ Auanora W (Wiu) JUCKYCCUHU) TIO
CYIIECTBY 0O0CyXJaemMoil Tembl, (OpPMYJIUPOBATH CBOU  MPEAJIOKEHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUSl MPEICTaBIATh IOJYYEHHBIE PpE3yJbTaThbl MO3HABATEIbHON
NEeSATEIbHOCTH B YCTHBIX M IMCbMEHHBIX TEKCTax; JenaTh MPE3EHTALHNI0
pEe3yNbTaTOB BBINOJHEHUS XHMHUYECKOTO JKCIepUMEHTa (J1abopaToOpHOTO
OTIbITA, JTA0OPATOPHOUM PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
MIPOEKTA);

yMEHUsI y4eOHOTrO COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM U  MCCIENOBATENbCKOM  JEATENBHOCTH MpPU  PELICHUU
BO3ZHUKAIOIIMX MPOOJIEM HAa OCHOBE yu€ra OOIIMX MHTEPECOB U COTIACOBAHUS
no3uuuid  (oOCyxJeHus, OOMEH MHEHHSIMH, «MO3TOBbIE€  IUTYPMBI»,
KOOpJIMHAIIMA COBMECTHBIX JCHCTBUM, ONpeIeiIeHHe KPUTEPUEB IO OLIEHKE
KaueCcTBa BHITIOJTHEHHON pabOTHI U ApyTue).

PeryasiTuBHbBIE YHHBepCcAJbHbIe Yy4eOHbIe 1eHCTBUS:

YMEHHUE CaMOCTOSITENBbHO OMpPEACNSITh e ACSTENbHOCTH, INIAHUPOBATh,
OCYUIECTBJISAITh, KOHTPOJIMPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTh, BEIOUpATh Hanbosiee 3PHEeKTUBHBIE CIOCOOBI PEIICHUs YYEOHBIX
U TIO3HABATEJIbHBIX 337]a4, CAMOCTOSITEIBHO COCTAaBISATh WM KOPPEKTUPOBATH
NPEIJIOKEHHBIM QJITOPUTM JEHUCTBUUM NPHU BBINOJHEHUN 33JaHUN C YYETOM



MOJTyYeHUST HOBBIX 3HAHWN 00 M3y4aeMbIX 00BEKTaX — BEMIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yibTaTa 3asBJICHHON LIETU, YMEHHE
UCIIOJIb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, MpEJIaraéMble B YCJIOBUU
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTEIHHOTO

coJlepKaHMsl, YCTAHOBJIEHHOI'O JaHHON (heaepasibHONM padoyell Mmporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYUYaIOIUMUCS Hay4YHbIC 3HAHMS, YMEHHUS U CIOCOOBI
JNEUCTBUM, creurupuyeckue JUisi TpeAMETHOM 001acTu «XUMHS», BUIBI
NEATEIPHOCTH 1O TOJYYEHHIO HOBOIO 3HaHHS, €ro HMHTEpIpEeTaluH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIHX.

K koniy oOydeHnus B 8 kijacce mpeaMeTHBIE pe3yibTaTbl Ha 0a30BOM

YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOMINXCS YMEHUM:

e PACKPBIBATb CMBICI OCHOBHBIX XUMUUYECKUX MOHATHI: aTOM, MOJIEKYJIa,
XUMHAYECKUHN DJIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(oHOpOAHAS ¥ HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJIEKYJSIpHasE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JO0JIsI XUMHYECKOTO OJJIEMEHTA B COCIWHECHUH,
MOJISIDHBIH ~ 00BEM,  OKCHJ,  KHCIOTa,  OCHOBaHUE,  COJb,
ANEKTPOOTPHULIATENIBHOCTh, CTEIIEHb OKUCIEHUS, XUMUYECKAsl peaKiys,
KJIacCU(PUKaLMA PEaKLHii: peaKIMi COCTUHEHNUS, PEAKLIUU PA3JI0KEHHUS,
peaKkuMy 3aMElIeHUsl, peakuuu OOMEHa, SK30- M JHJI0TEPMHUYECKHUE
peakiuu, TeroBoi 3pdeKT peakiuu, Sapo aTomMa, JIEKTPOHHBIA CIION
aToma, aToMHas opOWTanb, paguyc aToma, XHMHYECKas CBS3b,
MOJISIpHAass W HENOJIApHAas KOBAJEHTHasl CBsI3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, PacTBOpP, MaccoBas J0Js BellecTBa (IPOLEHTHAs
KOHLIEHTpa1usi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHATHU WU
MIPUMEHSThH ATU TOHATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUI;

e HCMOJb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJIEHUS (OpMYI
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIIUIA;

e ONpEAeNATh BaJEHTHOCTb aTOMOB  JJIEMEHTOB B  OMHApHbBIX
COCIMHEHUSIX, CTENEeHb OKHUCIEHUS DJJIEMEHTOB B  OMHApHBIX
COEIMHEHHUSX, TPUHAJJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIlaccy
coeHeHU Mo ¢dopmysiaM, BUJ XUMHYECKON CBSI3M (KOBAJICHTHasl U
HMOHHAs) B HEOPTaHUYECKUX COCIUHCHUSX;

e packpbiBaTh cMbIch [lepuommueckoro 3akona J[. M. Menaeneena:
JEMOHCTPUPOBATh NOHMMAaHUE NEPUOJUYECKON 3aBUCUMOCTUA CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT UX MojoXeHus B [lepuonnueckoit cucreme,
3aKOHOB COXPAHEHHMSI MACChl BEIIECTB, IMOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e OIKCBHIBATh U XapakTepuszoBaTh TabmuuHyro ¢dopmy Illepuogmueckon
CUCTEMbl XMMHYECKUX DJJIEMEHTOB: pa3nyaTh TMOHATUS «TrJaBHas
noarpynna (A-rpynmna)» u «nodounas noarpymmna (b-rpymnmna)», mansie
U OoJIbIIIME MEePUO/Ibl, COOTHOCUTh 0003HAUYEHMS, KOTOPbIE UMEIOTCS B
tabiune «llepuoguyeckas cucrema Xxumudeckux sgemeHToB JI. .
MenpeneeBay € YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAl sapa, oOIllee YHucio
AJIEKTPOHOB U paclpeeICHUE UX O JIEKTPOHHBIM CIIOSIM);



K

KIacCU(PUIIMPOBATh ~ XMMHYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUUECKUE PEAKIUHU (T10 YUCITY U COCTABY yYaCTBYIOIIHNX B
peaKiuu BEIIECTB, MO TEIIOBOMY 3G (DEKTy);

XapaKTepHu30BaTh (OMUCHIBATH) OOIINE XMMHUYECKHE CBOMCTBA BEIESCTB
pa3IMYHBIX  KJACCOB,  MOATBEpXKJas  ONUCAHHE  MOpUMEpPaMu
MOJICKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIMINX XUMHUECCKUX PEAKIIHIA,
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCUMOCTH OT HUX
KaueCTBEHHOTO0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MIPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIISAITH OTHOCHUTENIBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MAaccChl
BEILIECTB, MAaCCOBYIO JOJIO XHUMHYECKOTrO 3JIEMEHTa 1o (opMmyiie
COCIMHEHHS, MAacCOBYIO [IOJII0 BEIIECTBA B PACTBOPE, IPOBOJUTH
pacy€ThI IO YPaBHEHUIO XUMHUUYECKON PEaKINN;

MPUMEHSATh OCHOBHBIC OTICPAIIMA MBICIUTEIHON JCSITCIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0000IIeHUe, CHUCTEeMaTU3AIHIO,
KJIacCU(PUKAIINIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
M3Y4YCHUSI CBOWCTB BEIICCTB W XWMHUYECKHX PEaKIMi, €CTECTBEHHO-
Hay4YHblE  METOJbl  TO3HAHWS —  HAOJOJCHUE, HU3MEpEHUe,
MOJICTTUPOBAHUE, SKCIEPUMEHT (peaibHBIN 1 MBICIICHHBIN);

CIEIOBATh TMpABWJIAM  IIOJB30BAHUS XHUMHUYECKOM TMOCYIOW U
71a00paTOpHBIM 00OpPYJOBAaHUEM, a TaKXKe IpaBWiiaM oOOpalleHusl ¢
BCIIECTBAMH B COOTBETCTBUH C WHCTPYKIUSIMH 110 BBITIOJHEHUIO
Ja00pATOPHBIX XMMHUYECKUX OMBITOB IO TMOJYYEHUIO M COOUpaHUIO
razoo0pa3HbIX BEMIECTB (BOAOPOJAa M KHUCJIOpPOJAa), MPUTOTOBICHUIO
pacTBOPOB €  OMNPEACIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh W MPOBOJUTh XUMHUYECKHE AKCIIEPUMEHTHI TI0
pacno3HaBAHMIO PACTBOPOB MIEIOYEH UM  KHCIOT C IOMOIIBIO
WHJUKATOPOB (JaKMYyC, (eHOI(PTATICHH, METUIOPAHXK U IPYTHE).

KOHIly oOyueHus B 9 KJiacce NMpeAMETHbIE pe3yJbTaTbl Ha 0a30BOM

YPOBHE JJOJDKHBI OTPAKATh CHOPMUPOBAHHOCTD y 00YJAIOIIMXCS YMCHHIL!

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TMOHATHN: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEIlIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTENEHb
OKHCJICHHS, XMMHMUYECKas peakius, XUMHUYEeCKas CBsA3b, TEIIOBOM
3 dekT peakiuu, MOJb, MOJSPHBIA OOBEM, PACTBOP, DJICKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOJIUTUUECKAS AUCCOLMAIUS, PEaKIIMd UOHHOTO
oOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIUU,
OKHCJIUTENb, BOCCTAHOBHUTENIb, OKHCIEHHE M  BOCCTAaHOBJICHHE,
ajuioTponusi, aM(OTepHOCTb, XUMHUYECKasi CBI3b (KOBaJEHTHas,
WOHHAs, MeTAJUIMYECKas), KpUCTAUIMYeCKass pemeTka, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHMHYECKOW peakiuu, TMpeaciabHO
nonyctumas konueHtpanus [1/IK BemecTsa;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSITUH U
MPUMEHSITh 3TH OHSATHUS MPU ONMKMCAHUH BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIsI COCTaBJieHUS (HopMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

OMNpENENATh BAJCHTHOCTh W CTEMEHb OKHUCJICHUS XUMHUUYECKUX
AJIEMEHTOB B COEAWMHEHUSIX Pa3JIMYHOTO COCTaBa, MPUHAICKHOCTh
BELIECTB K OMNpPEACIEHHOMY KJIacCy COEIUMHEHUH mo ¢dopmysam, BH]
XUMUYECKON CBs3U (KOBaJIGHTHAsl, HWOHHAasA, MeETaUIMuecKas) B



HEOPTaHWYECKUX COCTUHEHUSX, 3apsi UOHA TI0O XUMHUYECKON GopMmyiie,
XapakTep cpeabl B BOJIHBIX PACTBOPAX HEOPTaHWUYECKHX COCIMHCHUM,
THUIT KPUCTAJUTHYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbich [lepmogmueckoro 3axkona [[. M. Menneneera u
JEMOHCTPUPOBATh €r0 TOHWMAaHHE: OMHUCHIBATh W XapaKTEepPU30BaTh
Tabnuanyto Gopmy [lepuonnueckoit CHCTEMBl XUMHUYECKUAX DJIIEMEHTOB:
pasnuyaTh MOHATHSA «TJIaBHas moarpynmna (A-rpymnma)» u «moOodHas
noarpynma (b-rpymnma)», Mansie W OOJBIIKE MEPUOMIBI, COOTHOCHUTH
0003HauUEHHUsA, KOTOPhIE HWMEIOTCS B TMEPHUOJWYECKON Tabmuie, ¢
YUCJIOBBIMHA ~ XapaKTEPUCTUKAMH CTPOCHHUS AaTOMOB XHMMHYECKHUX
AJEMEHTOB (COCTaB M 3apsj sApa, OOIIee YHUCIO DJIEKTPOHOB U
pacmpeneneHue WX IO OJJICKTPOHHBIM CJIOSM), OOBSCHSITH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB JIECMEHTOB U MIX COSAMHEHUN B
mpeaenax MajblX MEPHOJ0B W TJIABHBIX MOATPYIII ¢ YIETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIIMPOBATh  XUMHYECKHE  DJIEMEHTBI,  HEOPTaHHYCCKHE
BEIIIECTBA, XUMUYECKHUE PEAKITUH (TI0 YUCITy ¥ COCTaBy YYaCTBYIOIIUX B
pEeaKIMy BEIIECTB, MO0 TEIIOBOMY 3(PdeKTy, 10 M3MEHEHUIO CTEIICHEH
OKHUCJICHUSI XUMHUYECKUX JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKHE XUMUYECKUE
CBOMCTBAa TPOCTHIX M CJIOXKHBIX BEIIECTB, IMOATBEP)KIAasi OIMCAHUC
MIpUMEPAMH MOJICKYJIIPHBIX U MOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHAYECKUX PEAKLINN;

COCTAaBJISITh YPaBHEHUS DJEKTPOJUTHYECKON JTHUCCOIUAIMNA KHUCJIOT,
HIEJI0YEW W COJIEW, TOJIHBIE W COKpAIEHHBIE YPABHEHUS PEAKLIHM
HOHHOTO  OOMEHA, ypaBHEHHS  PEAKIWHA,  IOATBEPKIAIOIINX
CYIIIECTBOBAHKME TCHETHYECKOW CBSI3M MEXKIYy BEIIECTBAMHU Pa3IMIHBIX
KJIACCOB;

PacKpbIBaTh CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKITUi
MTOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;,
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYCCKUX TPEBPAIICHUN B Pa3TMYHBIX
YCIIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O W MOJISPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOro »dJeMeHTa Mo Qopmyse
COCIMHCHMS, MAaCCOBYIO [IOJIFO BEIIECTBA B PacTBOpPE, IPOBOIUTH
pacy€ThI IO YPaBHEHUIO XUMHUUYECKON PEaKIInu;

coOmofaTe  IpaBuUjiia  TOJIB30BAHUST XMMHUYECKOM  MOCyAou W
7a00paTopHbIM 00OpYJIOBaHHEM, a TakKe IpaBuUjia OOpalleHus C
BCIIECTBAMH B COOTBETCTBHU C WHCTPYKIUSAMH II0 BBIMIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

IPOBOJUTH  PEAKIIMH, TIOJATBEPXKIAIONINE KAYCCTBEHHBIM COCTaB
pPa3IMYHBIX BEIIECTB: pPAClO3HABAaTh ONBITHBIM IyTEM  XJIOPH/I-,
Opomua-, wuomuna-, kapObonar-, ¢docdar-, cunukar-, cyiubdar-,
TUAPOKCH/I-UOHBI, KATHOHBI aMMOHHUS M MOHBI W3YYCHHBIX METAJIJIOB,
IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HCOPTAHMYECKUX BEIIECTB;
IPUMEHATh OCHOBHBIC OIEPAlldd MBICIIUTCILHON JIEATCITLHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHe, 0000lIeHue, CHUCTEeMaTU3AIHIo,
BBISIBJICHUE TIPUYMHHO-CIICICTBEHHBIX CBS3CH — JUIA M3YYEHUS CBOWCTB
BCIIECTB M XUMHUYCCKUX pEaKIMi, eCTECTBEHHO-HAyYHBIE METOIbI



MO3HAaHUS — HAOJIO/IEHNEe, U3MEPEHUE, MOJICTUPOBAHNE, SKCIIEPUMEHT
(peasibHBIA u MBICJICHHBIN).









ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KIIACC
Kox .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI 00pa30BaT
MPOBEPAEMOro
OCHOBHOT0 00111€er0 00pa30BaHus
pe3yJbTara
1 ITo teme: «IlepBoHaYanbHBIE XUMUYECKHE TTOHATHS
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATHM: aToM, MOJEKYJa, X
BEILIECTBO, CJOKHOE BEIIECTBO, CMECh (OJHOPOIHAS W HEOTHOPOIHAs),
aTOMHasi W MOJEKYJSIpHAasT Macca, KOJUYECTBO BEUIECTBA, MOJb, MOJIS
1.1 XUMHYECKOTO 3JIEMEHTA B COCIMHCHUH, MOJIIPHBIA 00BEM, XUMUYECKas peak
peaKkuUM COCIUHEHUS, PEaKIUU pPa3J0KEHUs, PEaKIUu 3aMelleHus,
SHJOTEPMHUUYECKHE PEAKIIUHU, TEIJIOBOM 3P PEKT peaKIuu, pacTBOpP, MacCOBA
KOHIICHTPAIIHs) B paCTBOPE
12 WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSATUN U TIPUMEHS
' BEILIECTB M MX NPEBPAICHUM
13 HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBieHHsI (OpPMYT Belle
' peakuuii
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUS MacChl BEUIECTB, MOCTOSHCTBA CO
' yUEeHHs, 3aKOHa ABOTapo
15 OTIPEJIEIATH BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX
16 KJIacCU(UIIMPOBATh XUMHUECKHE peakluu (M0 YUCIY U COCTaBY Y4YacCTBYE
' TeroBoMY G (HeKTy)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIIECTB
1.8 BBIYHCTISATH MAaCCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTA MO POpMYJIE COSAHMHEH!
1.9 BBIUUCIIATH MAaCCOBYIO JOJIIO BEILIECTBA B PACTBOPE
110 MPUMEHSITh E€CTECTBEHHOHAYYHBIE METOJbI TO3HAHUS — HAOIIOJCHHE,
' SKCHEPUMEHT (pEaIbHbI U MBICIICHHBIN )
2 ITo Teme: «BaxkHeimme npeACTaBUTENN HEOPTaHUYECKUX BEIIECTB)
2.1 PacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKHUX MOHATUNA: OKCHJI, KUCIIOTa, OCHO]
2.2 ONPEAEIIATh MPUHAIIECKHOCTh BEIIECTB K ONMPEACIEHHOMY KIIACCY COEUHEH]




2.3

KJ'IaCCI/I(i)I/IL[I/IpOBaTB HEOPraHM4€CKHEC BEIICCTBA

2.4

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB Pa3)

ONMCaHUE NIPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOLIUX XUMHUT

2.5

IIPpOrHO3UpPOBAThb CBOMCTBaA BC€IICCTB B 3aBUCHMOCTH OT HX KadC€CTBCI
IIPOTCKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

clIleIoBaTh MpaBUJIaM II0Jb30BaHUS XUMHYECKON IOCYAOH U JabOpaTopH
IpaBHJIaM 06pameH1/1;1 C BCIICCTBAMU B COOTBCTCTBUH C MHCTPYKLIUSAMHU II
XUMHYECKHUX OIBITOB IO TMOJTYYCHHIO M COOMpPAHUIO Ta3000pa3HBIX BEIIIE
MPUTOTOBJIEHUIO PACTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEd PAaCTBOPEHE
MPOBOJIUTh XUMHUYECKHE IKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB Il
WHAUKATOPOB (JTaKMyC, (heHONPTATICHH, METHIIOPAHXK U JPYTHE)

2.7

IIpOBOAUTDH paC‘léTH 110 YpaBHCHHIO XUMHUYECKOM p€aKuuu

ITo Teme: ((HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH U HepI/IOI[I/I‘ICCKaH CHUCTCMAa XHUMHNUYCCKHUX
CTpOGHI/Ie aTOMOB. XMMHYECKas CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIIBHEIC

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX MNOHSATHM: SIAPO aToMa, DJIEKT
opOuTanb, paguyc aromMa, XHMHYECKas CBs3b, IMOJSPHAS H  HEIIC

QJICKTPOOTPUIATCIIbHOCTh, HOHHAA CBA3b, MOH, KATHUOH, AHWOH, CTCIICHDb OKMH(

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTL XUMHNYCCKHEC DJICMCHTBI

3.3

OINMCHIBATh M XapakTepu3oBarh TaOmmuayro (opmy I[lepuoanmyeckoit cuc
pasnuyarh NOHATUS «rJ1aBHas noArpymnna (Arpynma)» U «11o004Hasi MOAT]
«00JIBLIINEY TIEPUO/IbI

3.4

packpeiBaTth cMmbica [lepuonnueckoro 3akonHa J[.MI. MenneneeBa: )
MEPUOJNYECKON 3aBUCUMOCTH CBOWCTB XMUMHUYECKUX DJIEMEHTOB OT HX |
cucreMe

3.5

COOTHOCHUTh 00O03HAaueHMs, KOTOopble uMeroTcs B Tabmuue «llepuonn
anemeHToB J[.11. MeHieneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS ¢
(coctaB U 3apa[ s/ipa, 00IIee YUCIIO ITEKTPOHOB U PACIIPEACIICHUE UX T10 JJIE

3.6

OMPCACIIITH CTCIICHDb OKUCJICHUA DJICMCHTOB B 6I/IHapHLIX COCOAUMHCHUAX

3.7

OIPCACIIATL BU XUMHYECKOH CBSI3H (KOBaJ'IeHTHafl u I/IOHHaSI) B HCOPraHHUYCC

9 KUIIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI 00pa30!
OCHOBHOI0 00111er0 00pa30BaHUA

1

ITo Teme: «BemecTBo 1 XUMUYECKas: PEAKIIUSD)




PaCKpbIBaTb CMBICII OCHOBHBIX XHWUMHUUYCCKUX TOHSITHM: pacTBoOp, O
QJIICKTPOJUTHYCCKAs AucCconralnus, p€akKiiuyu HOHHOI'O O6MCHa, KaTaJln3c¢
06paTI/IMBIe n HeO6paTI/IMBIe pPE€aKknuy, OKHCIUTCIbHOBOCCTAHOBUTC]

11 BOCCTAHOBUTENb, OKHUCJICHHE W BOCCTAHOBJICHHE, AIOTPONHs, aMdc
(xoBaJleHTHAsi, MOHHAs, METAJNIMYecKasi), KpUcTajinyeckass pemeTka, C
peakuuun
12 WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHM M |
' OINMCAHUU BEUIECTB U UX MIPEBPALLEHUI

13 COCTaBJISITh YPABHEHUS SJIEKTPOIUTHUYECKON AMCCOLMALMM KHCIOT, I
' COKpAaIEHHBIC YPAaBHEHUS PEaKIMil HOHHOrO 0OMEeHa

14 pacKpbIlBaTh CYHIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIIMi
' JIEKTPOHHOTrO 0aaHca STHX peaKiuii

1.5 MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOUN peaKkIu

2 ITo Temam: «HemeTamibl 1 ux coeguHeHUs» U «MeTauibl U UX COCIUHEH]
XapaKTepu30BaTh (OMUCHIBATH) OOLIME U CIEUU(PUUECKUE XUMUYECKHE |

2.1 BELIECTB, MOATBEPXKAAsl ONMCAHUE IPUMEPAMU MOJIEKYJISPHBIX U MOHHBIX
XAMHYECKHUX PEaKUi

99 COCTaBJISITh YPAaBHEHMS pEAKIUH, MOATBEPKIAIOIINX CYIIECTBOBAaHUE

' BEILECTBAMHU PA3JIMUHBIX KJIACCOB
93 IIPOrHO3MPOBATh CBOICTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHI
' XUMUYECKUX TTPEBPAIICHUI B Pa3IMUHBIX YCIOBUIIX
CleIoBaTh MpaBWJIaM MOJb30BAaHUS XUMHUYECKOW MOCYI0M U Jaboparop
24 MpaBUJIaM 0OpAIIeHUs C BEIIECTBAMHU B COOTBETCTBUU C UHCTPYKIUSAMH I
' XMMUYECKHUX OIBITOB 0 MOJYYEHUIO M COOMPaHMIO T'a3000pa3HbIX Belll
rasza)
IIPOBOAMTH PEaKIMM, MOATBEPXKIAIOIINE KaueCTBEHHBIM COCTaB pasiy

25 ONBITHBIM MYTEM XJIOpUA-, OpoMua, HMoaui, kapOoHart, ¢ocdar, cuus

' KaTHOHbl AMMOHHS, HWOHBl M3YyYEHHBIX METAJUIOB, IPUCYTCTBYIO
HEOpPraHMYECKUX BEIIECTB

3 [To Teme: «XuMUS U OKpYXkarolas cpeaa»

3.1 pacKpbIBaTh CMbICI OCHOBHBIX XxuMHuueckux nmousatuil: [1/IK BemectBa; Kc
MPUMEHATh OCHOBHBIE OIEpPAllMd MBICIUTENBHON JACSITENbHOCTH — &

3.9 0000111eHre, CUCTEMAaTU3alllI0, BBISIBIEHUE MPUYMHHO-CIIEICTBEHHBIX CI

BEILECTB U XMMHYECKUX PEaKIIMil; €CTECTBEHHOHAYYHbIE METOAbI TTO3HAE
MOJICTTMPOBAHUE, SKCTIEPUMEHT (PEaTbHBIA U MBICTICHHBIN )




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

HepBOHa‘IaJIBHBIe XUMHUYCCKUEC ITOHATHA

11

[Ipenmer xumuun. Posib XUMHUM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tesa u Be

BCIICCTB. AFpCI‘aTHOC COCTOSAHHE BCIICCTB

1.2

Ilonstue o METOJaxX IMO3HAHWA B XUMHH. Ywucrteie BCIIECTBA U CMECH. Crioco051 pasac

1.3

ATOMEBI U MOJICKYIJIBI. Xumudeckue 3eMeHThl. CUMBOJIBI XUMHYECKHUX 3JIEMEHTOB. |

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

14

XumMuueckas Q)opMyna. BanieHTHOCTE, aTOMOB XHMHYECKHX 3JEMEHTOB. 3aKOH II
OTtHocuTenbHasA aToMHas mMacca. OTHOCHTEIIbHAS MOJICKYJIsIpHass Macca. Macconas |,
COCANHCHHUHU

1.5

KomnuectBo BemecrBa. Monb. MonsipHass Macca. B3auMOCBSI3b KOJIMYECTBA, MACChl
BemecTBa. Pacu€rel mo popmynam XUMHUYIECKUX COCTMHEHUIN

1.6

Ou3nyecKkue U XUMUYECKHE SBICHUS. XUMUYECKas peakius U e€ Mpu3HaKd. 3aKol
Xumunyeckue ypaBHeHus. Kiiaccupukanusi XUMUYECKUX PEeaKIHi (COeTUHEHMS, Pa3

1.7

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MIOCY10H, C ITpaBuiIaMu pado
oOpameHusi ¢ JabOpaTOpHBIM OOOpyAOBaHUEM, H3y4YE€HHE U oOmnucaHue ¢u
HEOPraHUYECKHUX BEIIECTB, HaOM0eHNEe (PU3NIECKUX (TJIaBIEHUE BOCKA, TAsTHUE JIb]T
KUIIEHHWE M KOHJEHCAlUs BOJbl) U XUMHUYECKHX (TOPEHHE CBEYM, IpPOKaIl
B3aMMO/JICIICTBHE Meja C KHUCIOTOH) SIBJICHHM, HAOJIIOJEHHE M ONMCAHUE IPHU3HE
peakmuii (pa3joKeHHue caxapa, B3aUMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPUIOM O:
meau(Il) mpu HarpeBanuu, B3aumozeicTBue xene3a ¢ pactBopoMm conu Meau(Il), u
cMmecei (C TOMOIIbI0 MarHnuTa, QUILTPOBAHNE, BBIMTAPUBAHUE, TUCTHILISALUS, XPOMAT
MOBapeHHON coJiM, HAONIOJICHWE U ONHMCAHWE pe3YNIbTAaTOB IPOBENEHUS OIIbI]
COXpPaHEHHUs MACChl, CO3/IaHNE MOJIETEeH MOJIEKYJ (IIapOCTEPHKHEBBIX )

Baxwueiiue MPEACTAaBUTCIIN HCOPIraHNYICCKUX BCIICCTB

2.1

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 31€MEHT M MPOCTOE BEHIECT
npupoje, pusndeckre U XUMU4YecKue cBoicTBa (peakuuu ropenus). Oxcunsl. [Ipu
MOJIy4E€HHUsl KHUCIOpoJa B JIabopaTOPUU M MPOMBIIIIEHHOCTH. KpyroBopoT Kuc
AIJIOTPOITHAS MOAU(UKAIINS KUCIOPOAa

2.2

TernoBoil >PpeKT XUMHUUECKON peakuu, TePMOXHMUYECKHUE YpaBHEHHUS, IK30-
TomnuBo: yronb 1 MeTaH. 3arpsis3HeHHE BO3/yXa, YCUJIEHUE MapHUKOBOTO 3 dexTa, p

2.3

Bomopon — snemeHT u mpocToe BemecTBo. Haxoxxaenne Bogopoaa B mpupoae, Gusme




IIPUMEHCHUC, CITIOCOOBI IMOJTYyUCHUA. Kucmots! u comm

2.4

MoutsipHblii 00BEM ra3oB. Pacuérsl 10 XMMUYECKUM YpaBHEHUSIM

2.5

®dusunyeckue cBoWcTBa BOJbI. Boja kak pactBoputenb. PactBopbsl. HacwliieHHbIE
PactBopuMocCTh BemiecTB B Boje. MaccoBasi 10715 BEIIECTBA B pacTBOpPE. XHUMHYECK]
Ponb pacTBOpoB B mpupoje M B KM3HU 4YelloBeKa. KpyroBopoT BOJBI B IIPHUPOJIE.
OxpaHa ¥ 0YMCTKA IPUPOTHBIX BOJ

2.6

Knaccudukanus nHeopranmueckux coeaumnennid. Oxcuapl. Knaccudukanus okcumion
KHCIIOTHBIE, aM(pOTepHBIE) U HecolieoOpasyromue. Homenknarypa okcunoB. Ousndg
okcu0B. [losmydyeHne okcuios

2.7

OcHoBaHUs. KJ'IaCCI/I(l)I/IKaI_[I/IH OCHOBaHMHIA: mEIoUn M HEPACTBOPHUMBIC OCHOBaHHU
duznyeckrue 1 XMMHUUECKHE CBOMCTBA OCHOBAHUM. HOJ’Iy‘lCHHC OCHOBaHHI

2.8

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucinor. @usudeckue U XUMH
aktuBHOocTH MeTtasuioB H.H. bekerosa. [lonyuenue kucior

2.9

Comu. Homenknatypa cosieid. @uznueckue 1 XUMUIECKHe CBoMcTBa coeid. [lomyyen

2.10

I'eneTnyeckas cBs3b MCIKAY KJIaCCaAMU HCOPTaHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUH JKCIIEPUMEHT: KadeCTBEHHOE OIpEeNeIeHue COACPKAHUSA KHCIOP
coOupaHue, paclio3HaBaHHUE U U3YYEHHUE CBOMCTB KHUCI0pO/1a, HAOII0IEHNE B3aUMO/IE
U yCJIOBMSI BOSHUKHOBEHMS U MIPEKpaIlleHusl TOpeHus (I1okapa), 03HaKOMJIEHUE C 00p:
CBOMCTB, MOJy4YeHHE, COOMpaHUE, PACIIO3HABAHME M HU3YUYEHUE CBOMCTB BOOPO]
Bojopoaa ¢ okcuaoM meau(ll) (Bo3MOXHO HCIIONB30BaHHME BUICOMATEPHUATIOB), Hi
KOJMYECTBOM 1 MOJb, HCClIEeIOBaHHME OCOOEHHOCTEH pAaCTBOPEHHS BEUIECTB C
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MacCOBOM JOJIEW PAaCTBOPEHHOTO BEIII
MeTajjlaMu (HaTpueM M KalblieM) (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPUATIOB), (
U 1iesnouel ¢ MOMOUIbI0 MHAMKATOPOB, HUCCIEIOBaHHE O0pa3lloB HEOPTraHMYECKHUX
HaOJI0ICHNE N3MEHEHUS! OKPAaCKH MHMKATOPOB B PaCTBOPAX KUCIIOT U IIEI0YEH, U3y
menu(Il) ¢ pacTBOpoM CepHOM KHUCIOTHI, KHCJIOT C METaUIaMU, PEaAKIUul
HEpaCTBOPHMBIX OCHOBAaHHH, BBITECHEHHE OJHOTO MeTala JPYTMM U3

OKCIICPUMCHTAJIBHBIX 3a/la4 110 TEMC «BaxHeHmme Ki1accel HCOPTaHNYCCKUX COCANHC

[Tepuonnueckuii 3akoH u [lepuonnueckas cucremMa xumudeckux ssmemeHTon .M. Me
Xumuueckas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

3.1

[lepBrie moONbITKH KiIaccu(PUKAIMU XUMUYECKUX 31eMEeHTOB. [loHsTHE O Tpymax cXc
IeJI0YHO3EMENbHBIE METAJIIbI, TaJIOT€Hbl, HHEPTHBIE Ia3bl). DJIEMEHThI, KOTOpPbIE 00
TUAPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa XUMUYECKUX 1eMeHTOB J[.M1. Mek
JUTMHHOTIepUoAHas (Gopmbl [lepnoanyeckoil CHUCTEMBl XMMHYECKHX 3JIEMEHTOB [l
rpynnsl. GU3UYECKUNA CMBICIT ITOPSAAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIBI dJIE

3.3

Crpoenue atomoB. CoctaB aroMHbIX siaep. M3otombl. DnekTponbl. CTpoeHHE 37




nepBbix 20 xuMuueckux sneMeHToB llepuoanmyeckoit cucremsl .M. Menneneena.
3JIEMEHTa Mo ero nonoxxkeHuto B [lepuoguueckoit cucrteme [I.11. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHHUsl pajuyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METaJls
CBOMCTB IO rpynnam u nepuogam. 3HaueHue Ilepumonnyeckoro 3axona u Ilepuonr
3JIEMEHTOB JUIs Pa3BUTHs HayKu U npakTuku. [[.1. Mennenees — yd€HbIN U rpaxaaHl

3.5

Xumuyeckasi cBsizb. KoBajeHTHast (mojispHass M HEMOJISPHAsi) CBSI3b. JIEKTPO«
aneMeHTOB. MloHHas CBS3b

3.6

Crenenb oxucnenus. OKHUCIUTEILHOBOCCTAHOBUTENbHBIE peakiuu. [lporeccsl o

OKHCIUTEIIN U BOCCTAaHOBUTEIIN

3.7

XUMUYeCKUH OKCIICPUMECHT. M3YUCHUC O6p&3HOB B€IICCTB METAIJIOB U HEMCETAJIJIOB
OHUHKa C pacCcTBOpaMHU KHCJIOT H menoqeﬁ, MMPpOBEACHUEC OIBbITOB, HJIJIFOCTPUPYIOI
BOCCTAaHOBUTCIBHBIX peaKHI/Iﬁ (ropeHHe, PCaKIU pa3JIOKCHUA, COGI[I/IHGHI/IH)

9 KJIACC

Kox

IIpoBepsiemMblii 3JIeMEeHT COIePKAHUS

BemecTBo 1 xumnueckas peakuus. [loBropenue

11

[lepuonuueckuii 3akoH. [lepuoauueckas cucrema xumuuyeckux snemeHtoB .M. M
3aKOHOMEPHOCTH B MU3MEHEHUU CBONCTB XMUMHUYECKHX JJIEMEHTOB IEPBBIX TPEX II€
COEMHEHUH B COOTBETCTBUU C IOJIOKEHUEM JIEMEHTOB B [leproanueckoi cucreme

1.2

CrtpoeHue BelecTBa: BUIbl XMMUUYECKOM CBSA3H. THUIBI KPUCTAIIIMUECKUX PEIIETOK, 3
OT TUIA KPUCTAININYECKON pelIETKN U BUJa XUMHUUYECKOU cBsi3u. Kitaccupukanuus u 1
BellecTB (MEXyHapOAHas U TPUBUAIbHASA). XMUMUYECKHE CBOMCTBA BEILIECTB, OTHOC

HCOPTaHNYCCKUX COGHHHCHHﬁ, FCHCTUYCCKAs CBA3b HCOPraHMYCCKUX BCIICCTB

1.3

KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHUYCCKUX peaKI_[I/Iﬁ 110 pa3JIMYHbIM IIPU3HAKaAM (HO JUCITY U COC
BCIICCTB, 110 TCIIJIOBOMY 3(1)(beKTy, M0 U3MEHEHHIO CTETICHEH OKHUCIIEHHUS XUMHUUYECKH
o y4acCTturo KaTanmaTopa). OK30- U SHAOTCPMHUYCCKUC PCAKIHUU, TECPMOXUMHUY
CKOPOCTH XUMHYECKOM pCaKknmn

1.4

[TonsstTue 00 OOpaTHMBIX M HEOOpPATUMBIX XUMHUYECKHX peakuusx. [loHstue o
peakuusix. [loHsTue o xumMuueckoM paBHOBecHH. DaKTOPbI, BIUAIOINIME Ha CKOL

IMMOJIOKCHHUE XUMHUYCCKOI'0O PaBHOBCCHUA

1.5

OKHCTUTENbHO-BOCCTAHOBUTENBHBIC PEAKIINH, AJIEKTPOHHBIN OalaHC OKHCIUTENBHC
CocraBieHne ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI C HCIOIB3C
OaslaHca

1.6

Teopusi MEKTPOTUTUYECKON ITUCCOUMAIMU. DJIEKTPOJIUTHI M HEJIEKTPOJUTHI. [k

Jucconuany BEIIECTB C pa3sjMUHbBIMU BUAAMU XuMHYeckor cBs3u. CreneHn JICC




ANEKTPONIUTHL. Peakiiuu HOHHOro oOMeHa. YCIIOBUS MNPOTEKAHUS peakiuuil I
COKpallEHHbIE MOHHBIE YpaBHEHHsS peakuuil. CBOHCTBAa KHUCIOT, OCHOBAaHUI M COJ
AIIEKTPOJIUTUYECKON qucconuanui. KauecTBeHHbIe peakiuu Ha HOHbL. [loHsATHE O T'H,

1.7

XHUMHUYECKUN HKCIIEPUMEHT: O3HAKOMIJICHUE C MOJEISMHU KPUCTAUIMYECKUX PEIIET
METaJUIOB ¥ HEMETAJUIOB (Tpaduta W anMasa), CIOKHBIX BEIECTB (XJIOpUAA HATPUS
CKOPOCTM XHMHYECKOH peakIuu OT BO3JACHCTBUS DPA3MUYHBIX (PAKTOPOB; HCCIE
pacTBOPOB  BEILECTB, IIPOLECCa AUCCOLMANUU KUCIOT, IIEI0Y4ed MU COJIeH
BUJICOMATEPHUAIIOB); MPOBEIECHUE OIBITOB, WIUIIOCTPUPYIOIIUX IPU3HAKU IPOTEKat
(oOpa3zoBaHMe 0ca/iKa, BBIACICHUE Ta3a, 00pPa30BAHUE BObI); OIBITOB, HIUIIOCTPUPYH
BOCCTAHOBUTENIbHBIX PEAKIUM (TOpeHue, peakiuH Ppas3lIoKEHUs, COSAMHEHUs); Pa
BEILECTB C TOMOIIBI0 KAYECTBEHHBIX PEAKIUI HA MOHBI; PEIICHUE dKCIIEPUMEHTAIIbHL

Hewmetannsl ¥ uxX cOeIMHEHUS

2.1

OO6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE
U (U3NYECKUE CBOMCTBA IMPOCTBIX BEIIECTB — TaJOre€HOB. XHMHUYECKUE Cl
(B3auMojielicTBUE € MeETaulaM{, HEMeTaulaMu, Iienoudamu). XisopoBopopon. C
CBOICTBa, MOJIy4€HUE, NpUMEHEHHE. [lelicTBue XJjopa W XJOPOBOJOPOAA HA OpI
XJIOpUJbI U UX HAXOXICHUC B IPUPOJLC

2.2

Ob6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOCHHS al
okucinenus. CtpoeHue U (QU3NYECKHUE CBONCTBA MPOCTHIX BEIIECTB — KHUCJIO;
MoauduKanMy KUCIopoAa U cepbl. XHUMHUECKHE CBOHCTBa cepbl. CepoBoop«
XUMHUYeckue cBoiictBa. OKCUABI Cephbl KaK MPEICTABUTENN KUCIOTHBIX OKCUIOB. C
XMMUYeCKHe CBOWCTBa (0OIIMe Kak MpEeJCTaBUTENs Kiacca KUCIOT U CIelu(uu
JeKallye B OCHOBE NMPOMBIIUIEHHOTO CIIoco0a MoaydeHus cepHOU KUCIOThI. [Ipume
KadecTBEeHHasl peakius Ha cynbdar-uoH. HaxoxeHue cepbl U €€ COeqUHEHUN B IIpH]
OKpY’Kalollel cpelibl COeAMHEHUS MU Ccepbl (KUCIOTHBIE J0XKIH, 3arps3HEHHE BO3.T
IIPEIOTBPALICHUS

2.3

OOmast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHHs at
OKHMCIIEHHsI. A30T, PacHpoCTpaHEeHUEe B MpHpoJEe, (U3NUYECKHE U XUMHUYECKHE Cl
npupojsie. AMMHUAK, €ro (U3MYEeCKUe U XUMHUYECKHE CBOWMCTBA, MOJy4YEHHE M IIpE
¢du3nyeckrue U XUMUYECKHE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakiusi Ha MOH
e€ nmosryyeHue, GpU3NUYecKue 1 XUMHUECKUe CBOICTBa (00IIMe KaK MpeACTaBUTENs KJI¢
Vcnonb30BaHuEe HUTPATOB U COJIe aMMOHHS B KayecTBE MUHEPAJIBbHBIX YA0OpEH
OKpYXKarollel cpesibl COEANHEHUAMHU a30Ta (KUCIOTHBIE T0XKIH, 3arPA3HEHUE BO3YX:

2.4

®ocdop, amnorponHsie Moaudukanuu ¢ocdopa, GpuzMUECKUe U XUMUYECKHE CB
docdopHas kucnora, puMUEecKHe M XMUMHUYECKUE CBOMCTBa, moiydeHue. Mcmoss:
MUHEPATBHBIX YI0OpEeHU

2.5

OO6mas xapakTepuctuka 3ieMeHToB IVA-rpynmbl. OcoOEHHOCTH CTPOCHHUS al
OKHCIIEHHsI. YTJEepoJ, aUIOTPOIHBIE MOJU(HKAINU, PACIPOCTPAHEHHE B IMPHUPOJ




cBoricTtBa. Ancopoums. Kpyrosopor yriepoma B mpuponae. OKCHIBI yriiepojaa,
CBOICTBa, JIeHCTBHUE HA >KUBBIC OPraHU3MBbI, MOJYyYEHHE U MPUMEHEHHE. DKOJIOTHU!
okcuaoM yriepona(IV); runoresa rio6aibHOro NOTEIUICHUS KIMMAaTa; MapHUKOBBIY
e€ conu, ux (pU3NYECKUe U XMMHUYECKHE CBOICTBA, MOTy4YeHne U npumeHenne. Kauec
noHbl. Vcnonb3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEJIbCKC

2.6

[lepBoHayanbHBIC MOHSATHS OO0 OPraHWYECKUX BEHIECCTBAX KaK O COCIUHEHHUSX VI
alleTUJICH, TaHOJ, TJIULEPUH, YKCYyCHas KucinoTa). X cocTaB U XMMHUYECKOE CTpOe
BRXHBIX BEIECTBAaX: >KHpaX, OelKax, YrJeBoJaxX — M HMX POJIM B KH3HU YEIIOB

OpTraHUYCCKUX U HCOPIraHNMICCKUX COGI[I/IHCHI/Iﬁ

2.7

KpemHnii, ero ¢pusznueckre 1 XUMHUECKHE CBOMCTBA, TOJydeHHe U npuMeHnenue. Co
O6mme npeacraBieHuss 00 okcune kpemMHusA(IV) u kpemuueBoit kucnore. Cuimkal
MEAMIIMHE, MPOMBIIIJICHHOCTH. BaxxHeillne CTpouTeNnbHble MaTepHallbl: Kepam
xkene300eToH. [IpobiemMbl 6€30MacHOro UCIOIB30BAHUS CTPOUTEIBHBIX MATEPUAIIOB 1

2.8

XUMHUYECKUH OSKCIIEPUMEHT: HW3ydeHHe OOpa3loB HEOPTraHWYECKHX BEIIECTB,
NPOBE/ICHUE KAa4eCTBEHHBIX pPEAKIMH Ha XJOPUA-MOHBI W HAOIOJCHUE NPU3HA
oTpakaromme (U3MYecKrne M XUMHUYECKHE CBOMCTBA TaJIOTEHOB M HMX COEIWHEHI
BHJIEOMATEPHAIIOB); 0O3HAKOMJIEHHE ¢ 00pa3liaMH XJIOPUAOB (TAJIOTEHUIOB); O3HAKON
COEIMHEHUSMU (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB); HAOIIOAEHHUE HPOLL
JIEHCTBHEM KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3YUEHUE XUMUYECKUX CBOMCTB [
MPOBE/ICHUE KAaYeCTBEHHOW peakiuH Ha Cyab(paT-uoH U HAOIIOJCHUE NMpH3HaKa e&
¢u3nvyeckuMu CBOHCTBaAMH a30Ta, (ocopa M UX COCTUHEHUH (BO3MOXKHO HCIO
obOpasmnamMu a30THBIX U (POocPOpHBIX YAOOpPEHUH; IMOITydeHue, coOUpaHue, pacro3s
aMMHaKa; NpOBEJEHHE KAuyeCTBEHHBIX peakUuid Ha HMOH aMMOHMsS U ¢ocdar-uo
MPOTEKaHUsA, B3aMMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHCJIOTBHI C ME/b
BUJICOMATEPHUAIIOB); U3YYEHHE MOJIENIed KPUCTAIUIMYECKUX PEIIETOK arMasa, rpauT
MIPOLIECCOM aJICOPOIIMU PACTBOPEHHBIX BELIECTB aKTHUBUPOBAHHBIM YIJIEM U YCTPOMC
coOupaHue, paclio3HaBaHWE M HU3YYE€HUE CBOWCTB YIJIEKUCIIOTO ra3a; IpPOBEICHE
KapOOHAaT- M CUJIMKAT-UOHbI M M3y4EHHUE MPU3HAKOB MX IMPOTEKAaHUS; 03HAKOMJIEH

MPOMBINIJICHHOCTH; pCIICHUC OKCIICPUMECHTAJIbHBIX 3a1a4 I10 TEMC «Baxueimue HeM

MeTamisl ¥ UX COSAUHECHUS

3.1

O6ma;1 XapaKTCPUCTHKA XUMUUCCKHUX JJIECMCHTOB — MCTAJUIOB HAa OCHOBAHUU HX
CHUCTEMEC XMMHYCCKHX JJICMCHTOB I[I/I MenpaeneeBa u CTPOCHUA aTOMOB. CTpOCH
CBA3b U MCTAJINIMYUCCKAA KPUCTAJIIMUCCKAA pCIJ_IéTKa. 3JI€KTpOXHMH‘lCCKHfI PpAA HAIIPS

3.2

dusnyeckrue U XUMHUYECKUE CBOICTBa MeTauioB. OOmiMe crocoObl MOTYYEHUS M
METaJIJIOB, OCHOBHBIE CIOCOOBI 3aIllUThl UX OT Koppo3uu. CruiaBhbl (CTaib, YYT'yH,

IIPUMEHEHNE B OBITY U IPOMBILUIEHHOCTH

3.3

H_ICJ'IO‘-IHLIe MCETAJJIbI: ITOJOKCHUC B HCpI/IOI[I/I‘-ICCKOI\/'I CUCTEMEC XUMHUYCCKHUX DJICMCHTH!
HUX aTOMOB; HAXOKACHUC B IIPHUPOJC. du3znueckue U XMMHUYECKHE CBOMCTBA (Ha Ipur




U TUAPOKCHUABI HATPHA U KaJIUs. HpI/IMeHeHI/Ie ICJIOYHBIX METAIJIOB M UX COCI[I/IHeHI/If

3.4

[[{esrouHO3EMENBbHBIE METAJIBI MArHUM U KAJIBLIMN: 1I0JI0KEeHUE B [Ieproaudeckoil Ci
J.1. Menneneesa; CTpOCHUE UX aTOMOB; HaxOXJIeHHUE B npupoae. dusndyeckue u x
Kanplus. Baxuelue coegMHeHNsl Kablus (OKCHJL, THAPOKCU, COIH). JKECTKOCTD E

3.5

Amomunuii: nonoxenue B Ilepuoguyeckoil cucteme Xxumudeckux sieMmeHtoB [I..
HaxoXxjaeHue B mpupone. Pu3MYecKkne W XUMHUYECKHE CBOMCTBA aTIOMUHHUSA. AMt
THJIPOKCH/IA AJTFOMUAHUS

3.6

Kene3o: nonoxenue B Ilepuogmyeckoil cucTeEMe XUMHYECKUX 3yemMeHTOB [[.M. |
HaxoJieHue B npupojae. usznyeckue u XUMUUECKUE CBOKMCTBA *kese3a. OKCUIbI, TH
skeneza(lll), ux cocras, cBOMCTBA U MOIYyYEHUE

3.7

XUMUYECKUH IKCIICPUMEHT: O3HAKOMJICHHE C 00pa3llaMH METAJJIOB M CIUIABOB, ]
U3yYeHHE PE3YJIbTaTOB KOPPO3HH METAUIOB (BO3MOXHO HKCIIOJIb30BAaHHE BHJIC
B3aUMO/ICHCTBHS OKCHUIAa KAJIBIUS M HATPHS C BOJOH (BO3MOXKHO HCIIOJIb30BAHUE BU)
CBOWCTB KECTKOM BOJIBI; TpOIlEcca TOPEHUs XKele3a B KUCIOopoJie (BO3MOXKHO HCIIC
NPU3HAKOB TPOTEKAHUS KAUYECTBCHHBIX PEaKIUi HA HMOHBI (MAarHus, KajbIlHs, all
xkenesa(lll), meau(Il); HabnrogeHUe W omMHMCaHUE TPOLIECCOB OKPAITUBAHUS TLIAM
KaJblusg (BO3MOXKHO HCIIOJIb30BAaHUE BHICOMATEPHAIIOB); HccienoBanue amdo
QIIOMUHUSL M THIPOKCHZA IIMHKA, PEUICHHUE SKCIICPUMEHTAIBHBIX 33Jad 10 TeMe
COCIMHCHUS

XuMus u OKpYyXKaromasa cpecaa

4.1

HoBbie Matepuaiibl u TeXHOJIOTMU. BellecTBa 1 MaTepuaibl B MOBCEHEBHON KU3HM
be3omnacHoe ncnonab30BaHUE BELIECTB M XMMHUECKUX peakiuil B ObITy. IlepBast momc

OTpPaBJIEHUSIX

4.2

OCHOBBI DKOJOTHYECCKOI T'paMOTHOCTH. XHUMHYECKOE 3arpsA3HCHUC OKp}I)KaI-OH_Ieﬁ
pPCeHICHUN 3SKOJOTMYCCKUX Hp06J'IeM. HpI/IpO,[[HBIe HCTOYHHUKU YTICBOAOPOAOB (yr
MPOOYKTBI UX nepepa60TKI/I, HX poJib B 6LITy W IPOMBITINICHHOCTHU

4.3

XVUMHUYECKUH SKCIIEPUMEHT: U3y4yeHUe 00pa3Ii0B MaTEPUAJIOB (CTEKJIO, CIUIABbl METAJ]




INPOBEPSEMBIE HA OI'D 11O XUMHWHU TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Konx nposepsiemoro
TpeOOBaHMS

HpOBepﬂeMbIe TpeﬁoBaHHH K NIPE€AMETHBIM pe3yjbTaTaM 0a3oBoro M
06pa30BaTeJ’le0ﬁ nmporpaMmbl OCHOBHOI'O 0611{61"0 06pa30BaHI/Iﬂ Ha 0«

1

[Ipencrapnenue:

11

0 TIO3HABAEMOCTH SBJICHUH NPUPOABI, TOHUMAaHWE OOBEKTUBHOW 3HAYI
HAYK{ KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, KOMIIOHEHTA O0IIeH
JESITEIBHOCTH YEJIOBEKA B YCIIOBUSX COBPEMEHHOI'O OOILECTBA; MOHU!
JPYTUX €CTECTBEHHBIX HAYK

1.2

O Hay4YHbIX MCTOJAX IIO3HAHHA, B TOM HYHCIIC SKCICPHUMCHTAJIbHBIX
HCCJIICAOBAaHU BCHICCTB W HU3YUYCHHA XHUMUYCCKHUX peaKHHﬁ; YMEHUC
00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cdepax npodecCHOHAIBHON ACSATEIBHOCTH, CBS3aHHBIX C  XI
TCXHOJIOTUAMU, OCHOBAHHBIMHU Ha AOCTHKCHHUAX XUMHUYECKOU HAayKH, Y1
paccMaTpuBaTh XHMHIO Kak chepy cBoedl Oymymied mpodecCHOoHaTBHO
OCO3HAHHBII BHIOOP XMMHUHU KaK TPOPHIBHOTO IMpeaMeTa IMpH Iepex

o01ero oopa3oBaHus

Bnagenue cucreMol XUMHUUYECKMX 3HAHUM M YMCHHUEC NPUMCHATH CHUC
KOTOpas BKIIFOYACT:

2.1

BOKHEUIINE XUMHUYECKUE IMOHSATUS: XUMHUYECKUI AJIEMEHT, aTOM, MOJIE]
CJIOKHO€ BELIECTBO, OJHOPOAHAs U HEOJHOPOAHASI CMECh, OTHOCUTEIIbHb
MaccChl, KOJIMYECTBO BEILECTBA, MOJb, MOJISIPHAs Macca, MOJISIPHBI
OCHOBaHME, CONIb (CpedHss), XMMHMYECKas PEaKlMs, PEaKklMHU COeIuHE
peakIMy 3aMelleHusi, peakiuu oOMeHa, TemioBod 3¢ddekT peakuuu,
peakuuu, pacTBOp, MaccoBas IO XHMMHUYECKOTO 3JIEMEHTa B COEl
IIPOLIEHTHAs! KOHLIEHTPALKs BEIIECTBA B PACTBOPE, SAPO aTOMA, JJIEKTPO
opburtanb, paguyc  aToMa,  BaJEHTHOCTb,  CTENEHb  OKHCJIEHI
IEKTPOOTPULIATEIBHOCTh, IOJIIpHAsT MW HEMNOJSApHAs  KOBAJICHTHASs
MeTaJuIn4YecKasl CBSA3b, KpUCTANINUECKask pel€Tka (aToMHasl, MOHHAs!, MET:
WOH, KaTWOH, AHUOH, JJIEKTPOJUT W HEIJIEKTPOJIHT, SJIEKTPOIUTHYECE
MOHHOTO OOMEHa, OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE DPEaKIIUH, OKUC.
OKHCJICHHE W BOCCTaHOBJICHHE, DJIEKTPOJIN3, XUMUYECKOE PABHOBECHE, (
peaKIfM, CKOPOCTh XMMUYECKOHN peakiuu, karanuzarop, [IJIK, koppo3us »

2.2

OCHOBOIIOJIAararOImure 3aKOHbBI XUMHU: 3adKOH COXPAHCHUA MACCHI, IIC
MCH,I[CJ'ICCBa, 3aKOH ITIOCTOAHCTBA COCTaBa, 3aKOH ABOFaIIpO

2.3

TCOPpHUU XUMUHU: ATOMHO-MOJICKYJIApHAs TCOPUA, TCOPUS DJICKTPOJIUTUUCCI




BJ'IaI[eHI/Ie OCHOBaMHM XMMHUUECKOM I'paMOTHOCTH, BKHIOanOIHeﬁZ

yYMEHUE IIPaBUJIIBLHO MCIIOJIb30BaTh U3YYCHHBIC BEIIECTBA U MATEPUAIIBI |
y100peHus, MEeTaJlJIbl U CIUIABbI, IPOAYKTHI NEPEPAOOTKU MPUPOIHBIX I

3.1 (yrosi, mpupoAgHOTrO Taza, HePTH) B OBITY, CEILCKOM XO3SWCTBE, Ha II
3HAYEHUS KHUPOB, OCTKOB, YIIIEBOJOB JJIsi OpraHU3Ma YelIOBEKa; YMEHH
BEIIECTB U XUMHUYECKHX MPOIECCOB HA OPTAHMU3M UYEIOBEKA U OKPYKAIOII
3.2 YMEHHE UHTErPUPOBATh XMMHUECKHUE 3HAHUS CO 3HAHUSIMU IPYTUX y4eOH
33 HAJIMYUE OMBITa Pa0OTHI ¢ PA3IMYHBIMUA UCTOYHUKAMHU HH(DOpMAIHH TIO
' MOMYJISIpHAS JINTEPATypa, CII0BAPH, CIIPABOYHUKH, HHTCPHET-PECYPCHI)
34 yMeHHE OOBEKTHBHO OIIEHMBATh MH(OPMALIMIO O BELIECTBAX, UX IPEB]
' MPUMEHEHUU U YMEHUE UCIIOIb30BaTh €€ I PelIeHUs yueOHO-T03HABAT
Bnagenue ocHOBaMM MOHSTUHHOTO ammapara U CUMBOJMYECKOTO SI3bIK
4 dbopMyn HEOpPraHMYECKHUX BEIIECTB, YPABHEHHH XHMHUYECKUX PEaKIIy
HomeHknarypsl (IUPAC u TpuBHanbHOI)
YMeHue OOBSCHATh CBSI3b TOJIOKCHUS dJeMeHTa B [lepwoamdecko
5 XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKHX JJIEMEHTOB (COCTaB ]
AJICKTPOHOB), PACIPEACICHUEM 3JICKTPOHOB IO JHEPTreTUYCCKUM YPOE
MIEPHOIOB, KU ¥ KAJIBIIHS
[IpencraBieHne o MEPUOAMYECKON 3aBUCUMOCTU CBOWCTB XHMHUYECKHX
6 AIIEKTPOOTPHUIIATETILHOCTE), MPOCTHIX U  CJHOXHBIX BEIIECTB OT |
[Tepuoandeckoit cucteme (B MallbIX MEPUOJAX M TIaBHBIX MOATPYIMax)
aToma
7 YMeHnue kinaccupuuupoBarh:
7.1 XUMHUYECKUE 3TIEMEHTHI
7.2 HEOpraHMYEeCKUe BEllecTBa
7.3 XUMUYECKUE PEAKLIUU
8 YMeHue onpenessiTh:
8.1 BaJICHTHOCTh M CTETIEHb OKUCIICHUSI XUMUUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMHAYECKOW CBSI3U M THUIT KPUCTAIUTHYECKON CTPYKTYPHI B COCTUHEHI
8.3 XapakTep cpebl B BOJHBIX PAacTBOpax BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTETh ¥ BOCCTAHOBHTEIh
9 YMeHue xapakTepu30BaTh (GU3NICCKHE U XUMHIECKHAE CBOMCTBA:
01 MPOCTHIX BEMIECTB (KUCIOPO, 030H, BOJAOPO, rpaduT, anMas, KpeMHHA
' HATpUH, Kalauil, MarHuii, KaJIbLIMM, aTFOMUHUM, KEJIE€30)
9.2 CIIOXHBIX BEIIECTB, B TOM 4YHCIE HX BOJHBIX pPAacTBOPOB (BOJA.

CEpOBOJOPO, OKCUJIBI M TUIPOKCHUIBI MeTallioB [-IIA rpymm, amromMuHu




(IT u III), oxcunpr yraepona (II u 1V), xpemuus (IV), azora u dochopa
CEpHUCTAs1, CepHasi, a30THCTAas, a30THAs, pochopHasi, yroJbHas, KPEMHHE

MIPOTHO3UPOBATh U XAPAKTEPU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH

9.3 MPUMECHECHHUE BEIISCTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXHOCTI
MPEBPAIICHHUI B PA3JIMYHBIX YCIOBHUIX
10 YMeHHe COCTaBIISATh MOJICKYJISIPHBIC M MOHHBIC YPAaBHEHHS PEAKIIUH, B TO
10.1 peakiuii HFOHHOro 0OMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
10.3 WJUTFOCTPHUPYIOUTUX XUMHUYECKHE CBOMCTBA M3YYCHHBIX KJIACCOB (TPYII)
104 MOJITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MKy HUMU
11 VYMeHre BIYUCIATH (IIPOBOAUTH PACUYETHI):
111 OTHOCHUTEIIBHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MacChl BEIIIECTB, Mac(
' 3JIeMEHTa B COEUHEHHUH
11.2 MacCOBYIO JIOJIIO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00bEM Ira30B
114 10 YPaBHCHHUSM XMMHUYECKHX PEAKIUI U HaXOJAUTh KOJUYECTBO BEIICCTB:
' WIN IPOIYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOTO TMO3HaHUs (HaOJro/eHUE, 1
12.1 MOJICTIUPOBAHUE) TPU HM3YYEHUH BEIIECTB W XHUMHUYECKUX SIBIICHHUIA,
po0JieMy U MPEATIOKUTE YTH €€ pelIeHUs
122 6e3omacHO pabOTHl ¢ XMMHYECKUMHU BEIIECTBAMHU, XWMHUYECKOU T
' 000pyI0BaHHEM
mpaBWJIaMd 0€30MacHOr0 OOpalleHHs C BEIIeCTBAMH, HCIOIB3YEMbBIMI
123 MpaBWJIaMd TIOBEICHUS B LEISIX COEpexeHUs 370pOBbS M OKpYyKa
' MOHMMaHHE Bpela (OMacHOCTH) BO3JCHCTBUS Ha >KUBBIE OPraHU3Mb
CrocoO0B YMEHbIIIEHHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS
13 Hanuuue mnpakTUYeCKUX HABBIKOB TUIAHUPOBAHUS M OCYIIECCTBICHUS
OKCIIEPHUMEHTOB:
13.1 W3YYCHHE W ONKMCAaHWE (PU3MYSCKUX CBOMCTB BEIIECTB; O3HAKOMIJ
' XUMHUYECKHMH SIBIICHUSIMU; OIIBITHI, HILTIOCTPUPYIOIINE IPU3HAKHU TIPOTEK
13.2 u3y4deHe crocoOO0B pa3eNeHHs cMecel
MOJTyYeHUE KUCIOPOJa M M3YYCHHE €ro CBOMCTB; MOJIYYCHHE BOIOPO/I;
13.3 MOJTyYEHUE YTJICKUCIIOTO Ta3a W HM3y4YeHHE €ro CBOWCTB; IOJydeHUE
CBOICTB
13.4 MIPUTOTOBIICHHE PACTBOPOB C OMPEIEIEHHON MacCOBOM T0JIel pacTBOPEH!
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NpPUMEHEHHE WHAMKATOpPOB (J1akmyca, MeTwiopaHxka u (deHondra
XapakTepa cpeiibl B paCTBOPaxX KUCIOT U IIeI0Yeit

13.6

HUCCIICOAOBAHHUEC M OIIMCAaHUC CBOMCTB HCOPraHnM4YCCKUX BCHICCTB Pa3Jl
BSaHMOI[eﬁCTBHSI KHUCJIOT € MCTAJIaMU, OKCUIAaMU MCTAJIOB, PACTBOPY
OCHOBAaHUAMHU, COJLIMH, IMOJTYYCHHUC HCPACTBOPUMBIX OCHOBaHHﬁ; BBI

JPYTHM U3 pacTBOpa COJIM; UCCIIeI0BaHHE aM(OTEPHBIX CBOMCTB TUAPOKC

13.7

pelICHUE OKCHEPUMEHTANIBHBIX 3ama4 1o TemaMm: «OCHOBHBIE
COCIMHEHUINY; «IJEKTPOIUTUYECKAs AUCCOoLManusy; «Baxueiiirie HeM
«Baxxuelnre Metayuibl 1 UX COSIUHEHU

13.8

XUMHYECKHUE IKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKH MPOTCKAHHS
KAueCTBCHHBIC PEaKIMH Ha TMPUCYTCTBYIOIIME B BOJHBIX PAacTBOPax
uoaua-, cyiabdpar-, gocdar-, kapOOHAT-, CHIMKAT-aHUOHBI, TUIIPOKCHU]I
MarHusi, Kajublys, aTlOMUHMS, jkene3a (2+) u xkenesa (3+), meau (2+), u

14

YmMmenue:

141

MNPEACTABJIATh PC3YJIbTAThI 3KCIICPUMCHTA B (bopMe BBIBOJOB, JOKAa3aTCJI
BBIABJIATD OMIITUPUYCCKHUEC 3aKOHOMCPHOCTH

14.2

YCTaHAaBJIMBATL CBA3W MCKAY PCAJIBHO Ha6JIIOZIa€MI)IMI/I XUMHUYCCKUMU

MPOUCXOSIIMMHU B MAKPO- 1 MUKPOMHUPE, OOBSICHATh IPUIUHBI MHOT000




HEPEYEHDb 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 [lepBoHaUaIbHBIE XUMUYECKHE TTOHSATHUS
1.1 YucTele BemecTBa U cMecr. CriocoObl pa3ieiieHus: cMecei
1.2 ATOMBI ¥ MOJIEKYJIbl. XUMHUUECKHE 3JIeMEeHTbI. CHMBOJIBI XUMHUYECKHUX 31eMeHTOB. [Ipoc
1.3 Xumuyeckasi popmyia. BaneHTHOCTh aTOMOB XUMUYECKHUX JI€MEHTOB. CTEeHb OKHCIIE]
14 3aKOH IIOCTOSHCTBA cocTaBa BellecTB. OTHOcuTeNbHass aToMHass Macca. OTHOCHUT
' MaccoBast 10151 XUMHYECKOTO 3JIEMEHTA B COSMHEHUH
15 KomuyectBo BemectBa. Mosibs. MomsipHast Macca. MosisspHbIii 00bEM Ta30B. B3anmocs
' CTPYKTYPHBIX €UHUIL BEILIECTBA
16 ®u3nueckue M XMMHUYECKHE SBJICHHS. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
' XUMHUYECKUE YPABHEHUS
2 Ilepunonnueckuii 3akoH u [lepuonnueckas cucrema xumMudeckux anemeHToB .M. Menne
91 [lepuonnueckuii 3akoH. llepuoaunueckas cucrema xumuyeckux siemeHToB [[.M. Men
' ®u3NUeCcKUil CMBICI OPSIKOBOTO HOMEpPA, HOMEPOB IEPUOAA U TPYIIIIBI JIEMEHTA
29 Crpoenue atoMmoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpOEHHE AIIEKTPOH
' 20 xumnueckux 3nemeHToB [lepuognueckoit cucrems! .. Menneneena
3aKOHOMEPHOCTU B U3MEHEHHHM CBOMCTB XMMUYECKHUX 3JIEMEHTOB IMEPBBIX TPEX MEPHO
2.3 aTOMOB, JJIEKTPOOTPUIIATEIFHOCTH, METAJUIMYECKUX U HEMETAITHYECKIX CBOWCTB) U HX
MOJIOKEHUEM AJIEMEHTOB B lleproanueckoil cucteMe u CTpOEHUEM UX aTOMOB
3 CtpoeHue BemecTBa
31 Xumuyeckas cBsi3b. KoBaneHTHas (MOMsipHAs U HEMOJSPHAS) CBA3b. DJIEKTPOOTPHIIATEE
' WNonnas cBs3b. MeTtaminueckas cBsi3b
392 Tumnbel KpUCTAUTMYECKUX PEMIETOK (aTOMHAasl, MOHHAs, METaJUTMYecKas), 3aBUCUMOCT
' KPHUCTAJUIMYECKON PEIIETKU U BUJ1a XUMHUYECKON CBSI3U
4 BaxxHelinve npeAacTaBUTENN HEOPraHMUECKUX BemecTB. HemeTaibsl 1 ux coeAnHEeHUs!. |
Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX COEIMHEHUI: OKCHIOB (c0sie00pas)
4.1 ampoTepHble) U  HecojJeoOpasyrollue; OCHOBaHUM  (WENOYM U HEpacTBOP!
(xucnopozacoaepx amue u 6eCKUCIOPOAHbIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH |
42 ®u3nueckue ¥ XMMHUYECKHE CBOWMCTBA IMPOCTHIX BEUIECTB-HEMETAJUIOB: BOJOPOJA, XJ
' docdopa, yruepona, KpeMHHS
43 ®dusndeckue M XMMHUUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB-METAIJIOB: JIMTHS, HATPHS

ATIOMUHMS, JKeTe3a. DISKTPOXUMUICCKUN Psijl HAMPSDKEHUH METAJIJIOB




dusznyeckue W XHMMHYSCKHE CBOMCTBA BOJOPOAHBIX COC,Z[HHGHI/II;'I HEMCTAJJIOB:. X

4.4
aMMuaKa
45 dusnueckue U XMMHYECKHE CBOMCTBa OKCcHIOB HemeTtawioB: cepbl (IV, VI), azora
' yraepoaa(Il, IV), kxpemuusa(IV). IlonyyeHue okcuoB HEMETAIIIOB
46 Xumudeckue cBoiicTBa OKCHIOB: MeTtaioB IA—IIIA rpynn, nmaka, menu(Il) u xenes
' METaJlIoB
47 XUMHYECKUE CBOWCTBA OCHOBAHWUN M aM(OTEPHBIX TUAPOKCHIOB (HA MpPUMEpPE TH]
' nuHKa). [lonydenne ocHOBaHUN U aM(POTEPHBIX TUAPOKCHIIOB
OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOTHOW, CEPOBOJOPOAHOM, C
4.8 dbochopHOl, KpeMHUEBOH, yroJbHOW. OcoObIe XMMHUYECKHUE CBOMCTBA KOHIIEHTPUPOBAH
[Tomryuenue KuCIOT
4.9 OO61mure xuMHYECKUe CBOMCTBA cpeHux coneil. [lomyuenue coneit
4.10 [Tomyuyenue, coOupanue, pacrio3HaBaHUE BOAOPO/Ia, KUCIOPOa, aMMHUAKa, YTJIEKUCIIOTO |
411 [Tomyuenue amMmmuaka, CEpHOM U a30THON KUCJIOT B MPOMBIIUIEHHOCTH. O011IKe CriocoObl
4.12 ['eneTruecKas CBSI3b MEXIY KJIACCAMH HEOPTaHMUECKUX COCTMHEHUI
5 XUMUYECKUE PEeaKIINU
51 Knaccugukanus XUMHUYECKUX pEaKIUi MO PAa3IUYHBIM MPHU3HAKAM: 110 YHCIY M COC1
' BEIIIECTB, IO TEIUIOBOMY 3 ()EKTy, IO M3MEHEHHIO CTETICHEH OKMCICHUS! XUMHUECKUX DI
5 TemnoBoit 3 (deKkT XUMHUECKON peakiuu, TEPMOXMMHUYECKHE YypaBHEHUSA. OK30- |
' TepMoxuMHUYeCKre ypaBHEHUS
53 OKHCITUTENIbHOBOCCTAHOBUTENbHbIE  peakiuu. OKUCIUTENM U BOCCTAaHOBUTEIIH.
' BOCCTAHOBJIEHMSI. DJIEKTPOHHBIN 0ajaHC OKHUCIUTEIbHOBOCCTAHOBUTEIBLHOM peaKiuu
5.4 Teopust 2MEeKTPOTUTUUECKON Tucconranuu. KaTHOHbBI, aHMOHBL. DJNEKTPOJIUTHL U HEDJIE
' ANEeKTPoNuThl. CTeneHb AUCCOIUAINH
55 Peakuuu nonHoro oOMeHa. YciOBHS MPOTEKAHUS PEAKIMM HOHHOIO OOMEHa, IOl
' YPaBHEHUS PEaKIInii
6 XUMUS U OKpY’KaroIas cpenia
6.1 BemiectBa u marepuanbl B IOBCEIHEBHOM >KM3HHM uelloBeKa. be3omacHoe HCIONb30E
' peakiwii B 1aboparopuu u ObITY. [lepBasi moMOIIh MPH XMMUYECKIX 0YKOTaxX M OTPaBJICH!
XUMHYECKOe 3arpsi3HEHHE OKpY»Karouleil cpenbl (KUCIOTHBIE MOXAM, 3arpsi3HEHUE I
6.2 cnocoObl ero mpenoTBpanienus [IpenensHas momyctumasi KoHieHTpanus: BemecTs (11
9KOJIOTHUECKUX MpobieM. Y cusieHne napHuKoBoro 3¢ dexTa, pa3pyieHne 030HOBOT'O Cll
[Tpumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COCIUHEHUH B OBITY, M
6.3 CENIbCKOM XO3siiicTBe. [IpuMeHeHMe MeTayuioB W CIUIaBOB (CTallb, YYTYH, JIOpA
NPOMBIIIJICHHOCTH UX coeanHeHuil. [ToHaTue o Koppo3un MeTaijIoB, OCHOBHBIE CIIOCOOK
6.4 [TpupoaHble UCTOYHUKHU YTJIEBOAOPOJOB (Yrojb, MPUPOIHBIA ra3, HEQTh), MPOIYKTHI




POJIb B OBITY U IPOMBILUIEHHOCTH

[TepBoHavanbHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KAK O COCAMHEHMSX yriepona (

6.5 ATaHOJ, THIEPUH, YKCyCHas KUCoTa). [IoHsITHE 0 OMONOTMYecKH BaXKHBIX BEIIECTBAX: XK
POJIH B KU3HH YETIOBEKA
7 Pacuérer:
7.1 1o (opmMyIaM XMMUYECKHX COSIMHEHHM
1.2 Macchl (MacCoBOM) J0JIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM







