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MNOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XMMHU Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0Opa3oBaTeabLHOM IPOrPaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBEe (QenepaibHOl paboueil mporpammbl
BOCITUTAHUS U C Y4ETOM KOHLEIIIUU MPENogaBaHusl y4eOHOIro nmpeaMera « XuMush)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma mo xumuu Aa€T TPEACTaBICHUE O IENsIX, OOIIeH cTpareruu
OoOy4eHMs, BOCHHUTAHMS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOTrO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE peaMETHOE COJIep>KaHHUE,
npeaycMaTpUBaET paclpeesieHde €ro Mo KiaccaM U CTPYKTYpUpPOBAHHE IO
pa3ienaM M TeMaM MpPOrpamMMbl MO XUMHUH, ONPEAEISAET KOJIUYECTBEHHBIE H
KauECTBEHHbIEC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh H3YUYCHHMS XHUMUHU C YU4E€TOM  MEXKIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO  Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTra s
peanu3anuu TpeOOBaHUW K pe3yjbTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHusl, a TakKe TpeOOBaHUH K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE LI€JIEH U3ydeHUsl peaMeTa 1 OCHOBHBIX
BHUJIOB Y4€OHO-TO3HABATEIILHOM JEATEIbHOCTH OO0YYalomIerocss IO OCBOCHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIY)KUT OCHOBOM [JIsi (OPMHUPOBAHMUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE XUMHEH NPEICTABICHUS O B3aUMMOIIPEBPAIICHUSIX
SHEPrUM U 00 HSBOJIIOIMU BEILIESCTB B MPUPOJAE, O MYTSIX PEHICHUS TJI00AJbHBIX
npoOJjieM YCTOMYMBOIO Pa3BUTHSL 4YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUUYECKOMH,
MUIIEBOM M KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumuu:

CIOCOOCTBYET  peayiu3aliiid  BO3MOXKHOCTEM  JJIT  CaMOpa3BUTUA |
dbopMupoBaHUs KyJIbTYPhI IUYHOCTHU, €€ 00111el U (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4Jaromuxcsi, HABBIKOB HMX CAMOCTOSITETLHOW  y4eOHOW  JCSITEeILHOCTH,
OKCIIEPUMEHTAIILHBIX W HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOGECCUOHAIBHON JesATEeIbHOCTH;

3HAKOMHUT CO CIHEUU(PUKON HAYyYHOTO MBIIIJICHUS, 3aKJaJIbIBa€T OCHOBBI
LETIOCTHOTO B3IJIsiAa HA €AMHCTBO MPUPOBI U YEIOBEKA, SIBISETCA OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONTUXCS;



CHocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHUsS B OOYYEHHHM XUMHH OOECIEYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBJISIETCS  MeIaroruyecku
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMHUU Ha OMPEICIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX [OHSATUI
OPraHUYECKON XUMUH.

CtpykTypa coaepkKaHus MPOrpaMMbl N0 XUMHH C(OPMHUpPOBAHA HAa OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3zydeHuro. CoaepKaHue CKIAAbIBAECTCS U3 CUCTEMBI
HNOHATUI O XUMHUYECKOM IJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMHUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHHM30BaHbl [0 MPUHIUIY
MOCJIEIOBATEIBHOTO PAa3BUTUS 3HAHUN HAa OCHOBE TEOPETHUUECKUX MPEICTABICHUMN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akoHa JI. . MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHUS O CTPOCHHMH aTOMa U XUMUYECKOH CBSI3H;

— TpeACTaBIE€HUN 00 JJIEKTPOJIUTUYECKOW JUCCOLMAIMM BELIECTB B
pacTBopax.

Teopernyueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE AMIHMPUYECKU
MOJIyYEHHBIX U OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJIHOTO
YPOBHS K JApYyroMmy, BBINOJNHSS (PYHKIUU OOBSICHEHHS U IPOrHO3UPOBAHMS
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEW NMPAKTHYECKOTO NMPUMEHEHHSI U IOIYYEHUS
U3Yy4aeMbIX BEILLECTB.

OcBoeHue mporpaMMbl IO XHMHUHU  CIHOCOOCTBYET  (DOPMUPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABJIAIOIIEN HAyYHOW KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW MpUPOJbl, LIEHHOCTHOTO OTHOUIEHUS K HAay4YHOMY 3HAaHHUIO U
METO/JaM TO3HaHUsA B Hayke. M3ydyeHHe XUMHHM TPOUCXOJUT C MPUBJICYEHUEM
3HAHWM W3 paHee H3YYEHHBIX Y4eOHBIX NpeaMeToB: «OKpYKaIoMUA MUDPY,
«buonorus. 57 xknacce» U «Pu3MKa. / KIacc.

[Ipy wu3ydeHHH XUMUU MPOUCXOTUT (HOPMUPOBAHME 3HAHUH OCHOB
XUMHYECKON HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3amaya y4eOHOro mpeaMeTra COCTOMT B (OPMHPOBAHUM CUCTEMBI XMMHYECKHX
3HaHWU — BaxxHeHIInX (aKTOB, MOHITHIA, 3AKOHOB M TEOPETUUECKHUX MOJIOKECHHH,
JOCTYMHBIX O0OOIIEHUI MHPOBO33PEHUECKOrO XapakTepa, S3bIka HayKd, B



OpUOOIIEHUHM K HAy4YHbIM METOJaM T[IO3HAaHUS TMPU U3YYEHHUU BEIIECTB U
XUMHUYECKUX peaKIMid, B (OPMUPOBAHUM U PA3BUTHUU MO3HABATEJIbHBIX YMEHUM U
UX TPUMEHEHMU B Yy4eOHO-IIO3HABAaTEIbHOM U Y4EOHO-HCCIEAOBATEIbCKOM
JESATEIIbHOCTH, OCBOCHMM NpaBWJ O€30IacHOro OOpalleHHsl C BELIECTBAaMHU B
ITOBCETHEBHOM KU3HH.

[Ipu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUSI BaXKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (OpMUPOBAHME HWHTEIUIEKTyaJIbHO PpPa3BUTONM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HalpaBJICHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpHUOOIIeHUE
oOyJaromuxcss K CaMOCTOATEIbHOW IMO3HABATEIBHOW EATEIbHOCTH, HAyYHBIM
MeTOoJlaM TO3HaHMsl, (POPMHUPYIOIIMM MOTHBALMI0 U Pa3BUTHE CIIOCOOHOCTEN K
XUMUHU;

— o0ecreueHne yCIOBUM, CITIOCOOCTBYIONMIUX MTPUOOPETEHHUIO 00YYaIOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHWUS M CaMOTO3HAHMS, KIIIOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAJIBHOE 3HAU€HUE MJIs
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmENd (QYHKIMOHAIBHOM M E€CTECTBEHHO-HAYYHOUH
IPaMOTHOCTH, B TOM YHCJE€ YMEHMH OOBSACHATh M OLIEHUBATH SIBJICHUS
OKpY’KaIoIllero MHUpa, WCIOJIb3Yys 3HAHMUS U OMbIT, MOJTYYEHHbIE NPU U3YYECHUU
XUMHH, TPUMEHITh WX TPU PEHICHUH MpoOJeM B TOBCEAHEBHOW KHU3HU H
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroluxcss TIyMaHUCTHYECKHX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHUYECKUX 3HAHMW [UIsi BBIPAOOTKHM SKOJIOTHMYECKU
1eJIeco00pa3HOro MOBEACHHUS B OBITY M TPYIAOBOM JEATENbHOCTH B LEJSIX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIHMTAaHUID Ha OCHOBE YCBOEHHUS OOIIEUETIOBEYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HANPABIEHHOCTU AAJIbHEHIIIEro
oOyueHusl.

OOmiee YWCIO YacOB, OTBEACHHBIX Ui HW3YYCHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, cocTaBisieT 136 vacoB: B 8 kiacce — 68 vacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XUMUYECKHE TOHATHSA

[Ipenmer xumuun. Ponb XMMUM B KM3HU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemiecTBa. (PU3NYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeToax MoO3HaHMS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3JIEMEHThl. CHUMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢Gopmyrna. BajleHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemlecTB. (OTHOcCHTENbHAas aTOMHas Macca.
OTHOcHTeNbHAs MOJIEKYJsIpHas Macca. MaccoBast JoJi1 XUMHUYECKOTO 3JIE€MEHTA B
COCIMHEHUH.

KonungectBo BemiectBa. Moib. MossipHass macca. B3aumMocCBs3b KOJIMYECTBA,
Macchl M 4YHUCJIa CTPYKTYpPHBIX €OUHUL BewlecTBa. Pacuérsl mo Qopmynam
XUMHUYECKUX COCIMHEHU.

OuU3NYECKUE U XUMHUYECKUE ABICHUSA. XUMHUYECKAsl pEaKus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Kiaccuduxarus
XUMHUYECKUX PEAKIUH (COeTUHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAO0U, MpaBWIaMu pabOThl B JabOpaTOpuu H
npuémMamu oOpaileHus ¢ J1abopaTopHbIM 000PYJOBAaHUEM, W3YUEHUE U OINKCAHUE
bu3MUecKkux CBOMCTB 00paslloB HEOPraHMYECKUX BEIIECTB, HaOI0/ICHNE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJa, pacTUpPAHUE caxapa B CTYIKE,
KUIEHUE W KOHACHCAIMS BOJbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKATMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCIOTON) SIBJICHUM, HAOMIOACHUE U
OMMCaHWE MPHU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakiui (pasiiokKeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3jioXeHHe THAPOKCHIA
meau (1) mpu HarpeBanuu, B3auMoieicTBre xene3a ¢ pactBopom coiu Meau (II),
U3y4YeHUE CIOCOOOB pa3JelieHus] CMecei: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAaHUE,
BBITIAPUBAHUE, JUCTHILISAIMSA, XpoMaTtorpadusi, MpoBeeHNEe OYUCTKH TTOBAPEHHON
coiny, HaOJIOAEHME W  ONHCAaHHE  pEe3yJbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MacChl, CO3JaHue MoJeNed MOJEKYI
(IIapoCTEePIKHEBBIX ).

BaskHejinue npeacTaBuTe 1M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — ameMeHT U mpocToe
BemlecTBo. HaxoxaeHwe kuciaopoga B Ipupone, (PU3MUYECKHE U XUMHYECKHE
cBoiictBa (peakiuu rtopenus). Oxkcuzapl. [Ipumenenue kucmopoma. CrocoOb



MOJIYYCHHUST KHUCIopoAa B J1abOpaTOpuuM W TPOMBIIUICHHOCTH. KpyroBopor
KHciopoa B mpupoje. O30H — aioTporiHas MoAuUKaIsa KUCI0opoaa.

TemnoBoii 3¢h(deKT XUMHUECKONH peaklnd, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- M JHAOTEPMHUECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HCHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — nsnemeHT W mpocToe BemecTBO. HaxokneHue Bomopona B
npupoae, GuUMYecKue UM XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

MoutsipHbIi 006EM Ta30B. Pacu€Thl M0 XUMUYECKUM YPaBHEHHSIM.

@dusnueckne CcBoOWcCTBAa BOAbl. Boma kak pactBoputenb. PacTBOpEL
HachlllleHHbIE M HEHACBIIEHHBIE pPAacTBOpPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBAa B paCTBOpE. XUMHUYECKHAE CBOMCTBA BOJIbI. OCHOBAHMUSI.
Pose pacTBOpOB B mpupoZ€ U B KU3HHU YeIOBeKa. KpyroBopoT BOABI B MPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coemaunenuit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cosieoOpa3yroniue (OCHOBHBIC, KHUCIOTHBIC, aM{(pOTEpHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcugoB. Dusnyueckue M XUMHUUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccudukanuss ocHOBaHUM: IIETOYM UM HEPACTBOPUMBIC
ocHOoBaHusA. HomeHnkiarypa ocHoBaHuii. PHU3NUECKHME U XUMUYECKHME CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. @usnyeckue u
XUMHYECKHE cBoMcTBa KuCaIOT. Pang axtmBHOocTu MertanioB H. H. bekerona.
[TonydyeHue KUCIOT.

Comu. Homenkiarypa coneil. @u3znueckue U1 XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenue coneu.

['eneTnueckas CBSI3b MEXIY KiIacCaMU HEOPTaHUYECKUX COCTMHEHHIA.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE OMPEIECICHUE COAECPKaHUS KACIOPOAa B BO3yX€E, MOJIYyUYEHHUE,
coOupaHue, pacro3HaBaHWE UM W3YyUYCHUE CBOMCTB KHUCIOPOJa, HaOIOJCHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpalieHuss TOpeHus (moXkapa), O3HAKOMJIEHHE ¢ O0Opas3llaMu OKCHUIOB W
OMMHMCAHWE WX CBOMCTB, IMOJy4Ye€HHE, COOWMpaHUE, PACIIO3HABAHHE W W3YUYCHUE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUANIOB), HAOIIO/ICHUE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MoOJIb, HCCIIEIOBaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOACHUCTBUE BOABI C METAJLUIAMHU
(HaTpueM ©  KajublWeM) (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHAIIOB),



WCCJIEIOBaHNE OO0pa3IOB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJI0ICHUE U3MEHEHUS OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT M ILEJIOYEH,
uzydyeHue B3aumojieiictBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT € METajUlaMHi, pPEakUuil HEUTpah3alrH, IOIYyYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METAJUIa JAPYTMM W3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/ad 1o TeMe «BaxkHelmme Kiaacchl HEOPTaHUYECKUX
COCIMHECHUN.

IMepuognueckuid 3axkoH u lIlepuoamyeckass cucreMa XHMHYECKHUX
iemenToB JI. WM. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBSI3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

IlepBbie TOMBITKA KIacCU(PUKAIMKA XUMHUYECKUX 3yeMeHTOB. I[loHsitue o
IPYIIAaxX CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIECIOYHO3EMEIbHBIE METAJLIbI,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOphIE 00pa3yloT aM(OTEepHbIE OKCHIBI
Y TUJIPOKCUBI.

[lepnonmueckuit 3akoH. [lepruoanueckas cucrema XUMHYECKUX JIEMEHTOB /.
HN.  MengeneeBa.  KopoTkomepuonHas u  JiuHHONepuoAHas  (HOpMbI
IIepronnueckoii cucrembl xumuueckux anemeHToB /. M. Menneneesa. Ilepuonasr
u rpynnbl. OU3NYECKUN CMBICI IOPSIKOBOIO HOMEpA, HOMEpPOB IIEpUOAA H
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoii cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTA HW3MEHEHUS paguyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u I[lepruoanueckoil cuCTEMbl XUMUYECKHUX
AJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MennpeneeB — yd€HbIM U
IrpaXIaHUH.

Xumunyeckass cBsizb. KoBaneHTHas (mossipHasi W HEMOJSIPHAsi) CBA3b.
DJEKTPOOTPULIATENIBHOCTh XUMHUECKHUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUs.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Ipouieccyl OKUCTEHHS U BOCCTAaHOBIICHUSI. OKMCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAJIOB M HEMETAJJIOB, B3aMMOICHCTBUE
TUJIPOKCHAA LMHKA C PACTBOPAMHM KHUCIOT M IWIEJIOYEH, MPOBEACHUE OIIBITOB,
WJUTIOCTPUPYIOIIUX —~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKIUui
(ropeHue, peakiu pa3aoKeHus, COeAUHEHNUS ).

Mesxcnpeomemmnnie ceasu



Peanuzanusit MeXnpeaMETHBIX CBsI3€l MpU KM3YyUYEHUM XHMHUU B 8 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIOJIb30BaHWE KaK OONIMX eCTECTBEHHO-HAYYHbIX
MOHSATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01re ecTeCTBEHHO-HAYUYHbIE MOHSATHA: HAyYHbIM (pakT, TMIIOTE3a, TEOPUs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIOJECHUE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHUE.

®dusuka: Marepusi, aroM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
M30TOIIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ras, (pu3nyeckrue BEIUYHHBI, €IUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dotocuntes, npixanue, ouocdepa.

['eorpadusi: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE TOPOJIBI,
II0JIE3HBIE UCKONIAEMBbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAs peaKkUus

[lepnonmueckuit 3akoH. [leproguueckas cucrema XUMAYECKUX JJIEMEHTOB /.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XAMHUYECKUX JJIEMEHTOB MEPBBIX TPEX TMEPHOJNOB, Kalus, KaJdblUsi M UX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B Illepuoandeckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

Ctpoenue BemiecTBa: BHJbl XMMHYECKOW CBS3U. THUMBl KPUCTALIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKHX BEIIECTB. XUMUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIUIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEMHEHUMN, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILECTB.

Kinaccudukanust XuMU4eCcKUX peakiuii Mo pa3audHbIM MPU3HAKaM (TI0 YUCITY
W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIioBOoMYy 3¢ (deKTy, Mo
W3MEHEHUIO CTETICHEH OKHMCIICHUS XUMHUYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJAOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUUYECKHE
YpaBHEHMUSL.

[lonsiTue O CKOPOCTH XUMHUYECKOM peakuuu. lloHsTHE 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [IoHsITHEe 0 TOMOTEHHBIX M TeTEPOTeHHBIX
peakuusx. [lonsarne o karammse. [losTre 0 xumuueckom paBHoBecuu. DakTopsl,
BIIUSIIONIME HAa CKOPOCTh XUMHYECKOW PEaKIMh M TOJOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE ~ PEaKIMH,  DJCKTPOHHBIA  OayilaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHON  PEaKIIUU. CocraBineHue  ypaBHEHUU



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMA C  HMCIOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOIMALMU. DJIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMALMM BEIIECTB C PAa3IMYHBIMU BUJIAMU
XxuMu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIUNA HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peaknuil. CBOWMCTBa KHUCIOT,
OCHOBaHUII W colei B CBETe TPEACTABICHUNH 00 DIEKTPOIUTHUECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJIEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — META/VIOB M HEMETaUIoB (rpadura W anMasa), CIOKHBIX BEIIECTB
(x70puaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peakuuu
OT BO3ACHCTBUS pa3iaMYHbIX (AKTOPOB, MCCIEAOBAHUE DSIEKTPONPOBOJIHOCTU
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMHM KHUCJIOT, WIENOYell M coJiel
(BO3MOXXKHO  HCHOJB30BAHME BHUJEO MATEpPUANOB), MPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHWs  peakuud HOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BBIJEIEHHE Ta3a, O0Opa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIIUTEIBbHO-BOCCTAHOBUTENIBHBIX  PEaKLUN
(ropeHue, peakiMK pasyIoKeHUs, COCIMHEHHUS), PACIO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C TIOMOLIbIO KAayeCTBEHHBIX PpPEAKIUMH Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4.

HeMmeranbl U UX coeTUHEHUS

O6mass xapakTepucTtuka rajoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWUMHMYECKME CBOWCTBA Ha NPUMEpPE  XJIopa
(B3aMMOJENCTBUE C METallaMH, HEeMeTalllaMH, WIeso4amu). XJIO0POBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4eHUE, NPUMEHEHHE. JlelicTBue
XJIOpa M XJOpPOBOAOPOJAa HAa OPraHU3M 4YeJoBeKa. BakHeWlme XJIOpUAbl U HUX
HaXOXKJEHUE B IPUPOJE.

OO6mrast xapakrtepuctuka d7aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue M (puanyeckue CBONCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOINHbIE MOAU(DUKAIIUN KUCIOPOIa
U cepbl. XuMHUYECKHe CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, (QU3UYECKUE U
XUMUYECKHEe cBOMCTBAa. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Quznueckue M XHUMHYECKHE CBOHcTBa (0OIIMe Kak
MpEeACTaBUTENS KJacca KHUCIOT U crneruduyeckue). XUMHUYECKUE pEeaKIUH,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOcO0a MOJy4YeHUSI CEPHOM KHUCIIOTHI.
[Tpumenenue cepHoii KUCIOThL. COMM CEPHOM KUCIOTHI, KAYECTBEHHAs pEAKILIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOTUHEHHN B MpHUpoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Cephbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6miast xapaktepuctuka 3jeMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHs. A30T, PacHpOCTPAHEHHE B MPHUPOJIE,
duznueckue u xumMuyeckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €T0
dusznyecKkrue 1 XMMHUYECKHE CBOMCTBA, NoyuyeHue u npuMenenne. Conu aMMOHuS,
ux pU3NUECKUe U XMMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoJiydeHHue, (PU3NYECKue U XUMUYECKUE
CBOiicTBa (00OmMEe KaKk TMPEACTABUTENS KJlacca KUCIOT W CHEIUu(UUYECKHeE).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAJIbHBIX
yno0peHuil. XuMUYECKOe 3arps3HEHUE OKPYIKAIOIIEH Cpeibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIIM, 3arpsA3HEHHE BO3AyXa, MOuYBbl U BoxoéMoB). docdop,
aoTpornsele Monupukamuu ¢docdopa, (uU3MUECKHUE M XHUMHUYECKHE CBOWCTBA.
Oxcun pochopa (V) u pochopras kuciora, Gpu3HUecKre 1 XUMHISCKHIE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHUA.  YTJIEpOoJ,  aJJIOTPOIHbBIC
Moau(pUKalMM, PACIPOCTPAaHEHHE B NPUPOJE, (PUINUECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6Oums. Kpyrosopot yriepoaa B npupojse. OKCubl yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JACMCTBHE HA JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE M TMPUMEHEHHE. DKOJIOTHMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCUIOM
yriaepoaa (IV), rumoreza rinoOaibHOrO MOTEIJICHUSI KIUMaTa, MapHUKOBBIM
addekr. YromapHas KUcaoTa U €€ CoM, uX (PU3NYECKHEe U XUMHYECKUE CBOMCTBA,
nojsyueHue u npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavasibHbBIE TOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, TJIUIEPUH, YKCYCHasl KHCII0Ta).
[TpuponHble MCTOYHUKH YIJIEBOAOPOJAOB (yrojib, MNPHUPOAHBIN Tra3, HePTh),
IPOAYKThl WX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OesKax, yrieBoJax — 1 ux
poIM B OKM3HM 4YelloBeKa. MarepuanbHOe €AMHCTBO OPraHM4ecKHuX M
HEOPTaHWYECKUX COCIMHCHUU.

Kpemunii, ero ¢usndeckue W XUMUYECKHE CBOWCTBA, IMOJy4YeHUE U
npumenenue. CoenuHeHHs KpeMHUs B mpupoge. OOmme mnpeactaBieHus o0
okcuae kpemuus (IV) u xpemuueBoir kucinore. CUIMKAThl, UX UCIOJIb30BAaHUE B
ObITY, B IIPOMBIIUIEHHOCTH. BakHeille cTpouTeabHble MaTepUalbl: KEpaMuKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobaembr 6€30macHOr0 MCTOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 0Opa3I[0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE M XHUMHYECKHE CBONCTBA
TaJOr€HOB M HX COEAMHEHW (BO3MOXXHO HMCHOJb30BAHHE BUIEOMATEPHUAIIOB),
O3HAKOMJIEHHE C o00pa3naMu XJOpPUAOB (TajJOr€HUJIOB), O3HAKOMJICHUE C
oOpaslaMu cepbl M €€ COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), HAOIIOAEHUE Mpoliecca OOYTIIMBaHUS caxapa MoJl IeUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, H3YYEHHE XHUMHUYECKUX CBOWCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, IPOBEICHUE KAUECTBEHHOW pEeakuu Ha CyIb(aT-
WOH W HAOJIOJIeHWE TMpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (DU3UYECKUMU
cBoiicTBamMu azora, (Gochopa M MX COeAMHEHUN (BO3MOXKXHO HCIIOIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (POCPOPHBIX yIOOPEHUIA, TOIyYCHHE,
coOupaHue, pacro3HaBaHWE€ M U3YYCHUE CBOMCTB aMMHUaKa, M[POBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U QocdaT-uoH U U3yYeHHE MPU3HAKOB
UX IPOTEKaHUsI, B3aUMOAECHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3yUYCHHE  MOJeNen
KPUCTAUIMYECKUX peIIETOK anMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  anCcOpOLMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM TPOTHBOTa3a, MOJy4eHHE, COOMpaHue, PacIO3HABAHUE U M3YYCHHE
CBOMCTB YIJICKMCIIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pEakKIMil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yUYCHHE TIPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHUE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIJICHHOCTH, PEIICHUE JKCIEPUMEHTATbHBIX
3a7a4 o TeMe « BakHeunme HeMETaIUTbl U UX COSTUHEHUS.

MeTansibl 4 MX COCTUHEHUS

OO6mas xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — META/UIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmommueckor cucreme xumuyeckux siemeHtoB [l .
MenneneeBa u ctpoeHusi atomoB. CTpoeHue MeTauioB. MeTamnyeckas CBs3b U
MEeTaJuIMyecKasi  KpUcCTajulMueckas  pemérka.  DIEeKTPOXMMHYECKUH  psif
HaIpsHDKeHUN MeTaioB. OU3MUECKHEe U XUMHUYECKUE CBOMCTBa MeTauioB. Ooiue
CIOCOOBI TIONTydeHUs: MeTauioB. [loHSATHE O KOpPpO3WM METauIoB, OCHOBHBIC
CIOoCOOBI 3amuThl MX OT Koppos3uu. CrmaBbl (CTayib, YyTyH, JIOPATIOMUHUMN,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY U MPOMBIIIJIEHHOCTH.

[lenounble MeTaJIbl: MosioxkeHue B llepuoguueckoil cucreMe XMMUYECKUX
sanemenToB JI. . MeHnpaeneeBa, CTpo€HHE MX aTOMOB, HaXOXJICHHE B MPUPOJIE.
du3nyeckre U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTtpus W Kanusa). OKcuabl U



TUAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHue WIEIOYHBIX METAVIOB U UX
COEeIUHCHUM.

[[lenouyno3eMenbHbIE METaJUIbl MAarHMid M KalbLIMH: IIOJIOXKEHHE B
[lepnognueckon cucreme xuMuudeckux dineMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaX0JIeHUE B npupoae. duznueckue 1 XuMUYECKUE CBOMCTBA MATHHUS
U Kanpuuda. Baxdeimue coeauHeHUs Kaiublus (OKCUI, TUIPOKCHA, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIFOMHUHUN: TTOJ10KeHUE B [leprnoandeckoil cucTeMe XUMUYECKUX AJIEMEHTOB
J. . Menneneesa, cTpoeHuMe aToMa, HaxoXXIEHUE B mpupone. Pusndeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMGPOTEpHBIE CBOMCTBA OKCUAA U THAPOKCHIA
AITFOMUHUS.

Kenezo: nonoxenue B [lepuognueckoit cucreme XMMHYECKUX 31EMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HaxXOXAeHUWE B mnpupone. dusznueckue u
XUMHYECKHE CBOMCTBA jkeie3a. OKCUabl, THAPOKCUIBI U coiu xkenesa (I1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepuMenm

O3HAaKOMJIEHHE C oOpaslaMyd METalIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJCUCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPHUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, NPOLIECCAa TOPEHUS KEJIE3a B KUCIOPOJIE
(BO3BMOXKHO  KCIOJIb30BAHME  BHJICOMATEPHUAIOB), MPU3HAKOB  MPOTEKaHUs
KAueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablys, aJIOMHHUS, [IMHKA, JKelie3a
(I1) u »xeneza (I1I), menu (I1), HaOaIOIEHNE M ONIMCAHKE TTPOIIECCOB OKPAIIMBAHUS
IJJAaMEHH WOHAaMU HATpusi, KaJlUs W Kaiablud (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIIPOKCHUIA ATFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHUE IKCTIEPUMEHTATIBHBIX 3a/1au 10 TeMe «BakHeitime
METaJUIbl U KX COCTMHEHUS.

XuMuA ¥ OKpYysKamouas cpeaa

BemectBa m marepuanbl B NMOBCEIHEBHOW JKM3HM 4YeJIOBEKa. bezomacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOTraxX U OTPaBJICHUSIX.

XHUMUYECKOE 3arpsi3HEHHE OKpYKarouehd cpefpl (MpeaenbHasl JOoMmyCcTUMas
KOHIIeHTpalus Bemects, nanee — [1/IK). Posb xuMun B pelieHNn 3K0JI0TUYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3lloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIE
MaTepuabl).

Mesxcnpeomemmnnie ceasu



Peanuzamusi MeXmpeIMeTHBIX CBs3ed NMpU HM3YyYEeHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJb30BaHME Kak OOLIMX eCTeCTBEHHO-HAYYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1iue ecTecTBEHHO-HAayuYHblE NMOHSTHSA: Hay4YHbIA (akT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, KiIacCHu(UKauusi, MePpUOJUYHOCTh, HAOIIOJCHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, TapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

@dusnka: marepus, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHI,
U30TONBI, PaJHOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUN 3apsij, MPOBOIHUKH,
HOJYIIPOBOJHUKHY, JUIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeNO, O0O0BEM,
arperaTHO€ COCTOSIHUE BEILECTBa, ra3, paCTBOpP, pACTBOPUMOCTb, KpUCTAJUINYECKAs]
pemérka, CruiaBbl, (PU3UUYECKUE BEIMYMHBI, €AMHULIBI W3MEPEHUs, KOCMUYECKOEe
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocucTEMA, MUHEPAIbHBIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MHUHEpANIbI, TOPHBIE MOPOIbI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOIO OOLIEro
oOpa3oBaHMs JOCTUTAIOTCS B XoAe OOyYeHHs XUMHUU B €IUHCTBE Y4eOHOU u
BOCIIUTATEIIbHON IEATEIIBHOCTU B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUUCKUMHU
COLMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSAMH, NPHUHATHIMU B
oOmiecTBe MpaBUJIaMM M HOpPMamMHM IIOBEJIEHUS U CHOCOOCTBYIOT IIpolieccaM
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYarOIIHUXCS.

JIM4HOCTHBIE ~ pe3yJbTaTbl  OTPa)KalOT  TOTOBHOCTh  OOyYaroIIMXCA
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHUBHBIX ILIEHHOCTHBIX OPUEHTAUUA H
pacILIMpEeHUe OIIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoTHYECKOT0 BOCIIMTAHNS

LIECHHOCTHOI'0 OTHOWICHUS K OT€YECTBEHHOMY KYJIIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOWI0, TOHUMAaHHs 3HAYECHUS XUMHYECKOM HAyKH B JKHA3HU
COBPEMEHHOTr0 OOIIEeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEpPHOM HH(pOpManuen o
IIEPENOBBIX JOCTHMIKEHUAX U OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHUSI:

IPEACTABICHNAS O COLUMAIBHBIX HOPMax M IMPAaBUJIAX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHAAX
NEeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATENBbHOCTH NpHU
BBINIOJIHEHUHU YYE€OHBIX, TMO3HABAaTEIbHBIX 3a/a4, BBINOJHEHUH XUMHUYECKHX
HKCIIEPUMEHTOB, CO31AHUN YUEOHBIX MMPOEKTOB, CTPEMJICHUS K B3aHMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B IIpollecce€ 3TOM yuyeOHOW JAeSITeTbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE€ TOBEJCHHE M IMOCTYIIKM CBOMX TOBAapHILIEW C TO3ULIUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNSA:

MHUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XUMHYECKOW DPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTAaBIISIOLIME
OCHOBY I TOHMMAaHHUS CYIHOCTH HAyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHBBI, HAMPABJICHHBIE HA IOJYYEHHE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAUMbIE 1Ji1 OOBSCHEHUS HaOJII0JAaeMbIX MPOLIECCOB U SIBJICHMIA,
MO3HABATENIbHON, MHPOPMAIMOHHON W YUTATENbCKOH KyJIbTYpbl, B TOM YHCIE
HABBIKOB CAMOCTOSITENIBHOM pabOThl ¢ Yy4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOCTYMHBIMH TEXHHUYECKUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHMI0O W MO3HAHHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  CamMo0Opa3oBaHWIO, TPOEKTHOM M  HCCIEeI0BATENbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPAaBICHHOCTU W YPOBHS OOy4YeHHUS B
JaJbHEHIIEeM;

4) popMupoOBaHUs KYJIbTYPbI 310POBBSI:

OCO3HaHWE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pOBbI 00pa3 *XWU3HHU, OCO3HAHUE MOCIEICTBUN W
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS AJIKOTOJISl, HAPKOTUKOB, KYpEHHSI),
HEOOXOJMMOCTH COONIOJICHUSI TMpaBuid O€30MaCHOCTH TIpU  OOpalleHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Ipodeccuil u TpyJa pa3IuyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TPYAOBOW NEITEIBHOCTH, B TOM YMHCIIE HA
OCHOBE TPUMEHEHMsI MPEAMETHBIX 3HAHUI 10 XUMHUH, OCO3HAHHBIN BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHus C YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIemHON Ipo(eCCUOHATBHON IEATEIHOCTH U Pa3BUTHSI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ECCUOHATILHOM Ccpenie;

6) IKOJIOrM4eCKOr0 BOCIIUTAHHUSI:

HKOJIOTMYECKH I1€JIecCO00pa3HOe OTHOUIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUS, NOHMMAaHUE LIEHHOCTH 3/I0POBOIO U
O0e3zomacHOoro o0Opa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(bu3MYECKOMY M TICUXMYECKOMY 3[0POBbIO, OCO3HAHUE ILIEHHOCTU COOIIOJACHUS
paBuJ O€30MACHOTO MOBEIEHUS TPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaLIUsX,
YTPOXKAOLIUX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJy4YaeMble MPU WU3YUYEHUU XUMHUH, IS
pELICHUS 33a/1a4, CBSA3aHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, ISl TOBBILLICHUS
YPOBHSI  9KOJIOTUYECKOW  KYJIbTYpbl, OCO3HaHHSA [JIOOAJIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M MyTed HMX PELICHUS MOCPEICTBOM METOJIOB XUMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBIACISIIOT 3HAYUMBIE IS
dbopMupoBaHUsIT MHUPOBO33pPEHHUS OOIICHAYy4YHbIE TOHITHS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (DAKT, CUCTEMa, MPOLECC, IKCIIEPUMEHT U APYTOE.), KOTOPhIE
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpeIMeTax U MO3BOJIAIOT Ha
OCHOBE 3HAHMI U3 3TUX MpPeIMEeTOB (HOPMHUPOBATH MPENCTABICHHE O IEJIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC TEUCTBUS (IIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHUBHBIC), KOTOpble oOecreunBaioT (HOpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOM
JESITEIIbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIe NeiCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUS WCTOJIB30BaTh MPHUEMBI JIOTHYECKOTO MBINIICHUS TPU OCBOCHUU
3HAHWH: PacKPBIBaTh CMBICT XMMHYECKUX TIOHSITHH (BBIICTSATH MX XapaKTEepPHBIC
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSITHUSIMHU), UCIOIH30BAThH
MOHATHUS 1711 OOBSICHEHUSI OTJIEIbHBIX (PAKTOB U SBJICHUM, BEIOUPATh OCHOBAHUS U
KpUTEPUH U1l KIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABIMBATh MPUINHHO-CIICACTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHWS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTUBHBIC, ACTYKTUBHBIC, 10 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOIECCe I[IO3HAHUS TOHATUS (MPEIMETHBIE U
MeTaIpeIMETHBIC), CHMBOJMYECKUEC (3HAKOBBIE) MOJICIIH, HUCIIOIh3YEMbIC B XUMHUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIC B XUMHH MOJIEITBHBIC TIPEACTABICHHS —
XUMHUUYECKUW 3HAK (CUMBOJ »JJIEMEHTa), XuMuueckas QopMmyia U ypaBHEHUE
XUMHUYECKON peaKIuu — MpU pelIeHUH Y4eOHO-TI03HABATEIbHBIX 33J1a4, C YYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBIATH U XaPAKTEPU30BATh CYIIECTBECHHBIC
MIPU3HAKH U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECCTB M XUMUYCCKUX PEAKIIH,
BBISIBIIATH ~ OONIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBS3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3zoBble uccienoBare/ibCKue 1eUCTBUS:

YMEHHE HCIIOJb30BaTh TOCTABJIICHHBIE BOIPOCH B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TakKKe B Ka4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THIOTE3BI 10
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

MpUOOpPETEHUE ONbITa MO TUIAHUPOBAHWIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIHpoOBaTh 0000IIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, MCCIICIOBAHUS, COCTABIIATH OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHUE BBHIOWpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH WHOOPMAITUIO
pPa3IMYHBIX BUJIOB U (HOPM TPEICTABICHUS, TTOJIYyIacMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMYJIApHAs JUTEpaTypa XHWMHYECKOTO COJCP)KaHHs, CIPAaBOYHBIC
nocobusi, pecypcel WNHTepHETa), KpPUTUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSATh Pa3IWYHbIE METOJbI W 3alpoChl MPU MOUCKE U OTOOpE
uH(OpPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJMMBIX MJI BBINOJHEHUS
y4eOHBIX W MO3HABATEIbHBIX 3a/1a4 OMpPEIeIEHHOTO THIIA, TPUOOPETEHUE OMNbITA B
0o0JaCTH  MCHOJIb30BaHUS ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUM,
OBIIJICHUE KYJIbTYpPO aKTUBHOTO MCIIOJIb30BAHMSI PA3TUYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBiIeHUs HHGOPMAIIUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJadd HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHHE UCIOJIb30BaTh M aHAIM3UPOBATh B Mpolecce ydyeOHOH W
UCCJIEI0OBATENHCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIIICHHOCTH,
CEeNIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIICH MPHUPOIHOM
Cpepl.

KoMMmyHnKaTHBHBbIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCHI (B XoJe Juanora W (Wiu) AUCKYCCHH) IO
CyulecTBy  oOCykgaeMoill  TeMbl, (OpPMYyJIUPOBATb CBOM  IPENJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a/1a4H;

YMEHHS ~ TPEICTaBISITh  MOMYyYEHHBIE  pEe3yNbTaThl  IO3HABATEIIbHOM
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTAIUI0
pe3yIbTaTOB BBITIOJIHEHHUS] XUMHUYECKOTO JKCIIEPUMEHTa (J1a0OpaTOPHOTO OIIbITA,
1abopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MTPOEKTA);

yMeHHs Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABAaTEIbHOM M HMCCIIEIOBATENLCKOM  NIEATENBHOCTH TMPU  PEIICHUU
BO3HUKAIOIIMX TpoOJieM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUSA
no3unui (00CcyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JIEWCTBUH, OIpelnelIeHHe KpPUTEpUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIE YHUBEPCAIbHBIE Y4eOHbIE 1elicTBUS:

YMEHHE CaMOCTOSITEIPHO OMPEACNATh IENH JeATEIbHOCTH, IJIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NeSATeTLHOCTD, BRIOUPaTh Hanbosee 3PpheKTUBHBIE CIIOCOOBI peleHns YIeOHbIX U
MO3HABATENIBHBIX 33]1a4, CaMOCTOSITEIbHO COCTaBIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  aJITOPUTM JEHUCTBUM INPU BBINOJHEHUM 33JaHUN C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKITUSX,
OLICHMBAaTh COOTBETCTBUE IOJIYUEHHOTO pe3yJbTaTa 3asBJICHHOW LIE€TH, YMEHUE
UCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIPe/jIaracMbie B yCIOBUH 3aaHUA.

INPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB 1O OCBOCHUIO 00s3aTENBHOIO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHONM paboueil mporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYArOIIMMUCA HAy4YHBIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, chenupuiecKkue JUisi TPEAMETHOW oOmacth «XHUMHS», BUIBI
JNEATEIBHOCTH MO  MOJYyYEHWID HOBOIO  3HaHMs, €ro HHTEpIpETaluH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX TMOHSATHUI: aTOM, MOJEKYJa,
XUMHAYECKUN JIIEMEHT, NMPOCTOE BEHIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTA B COSIMHEHHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAaHHE, COJIb, JIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakuus, Kiaccupukaiusi peakiui: peaxiuu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUS, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaAKIINH, TETJIOBOU d3(DPeKT peakiumu,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroMa, aroMHas OpOuTallb, pPaaHyC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAs U HEMOJspHAs KOBAJCHTHas CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(MporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJBb30BaTh XHWMHUYECKYIO CHUMBOJHUKY JUIsI COCTaBieHUS (opmyn
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OINpENENsATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OMHApHBIX  COCIUHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEIEIEHHOMY KJAcCy COEIUHEHHU MO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJIGHTHAasi W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaThb cMmbica Ilepuomnueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHusl B llepumonnueckoil cucreme,
3aKOHOB COXPAHEHUsSI MaCChl BEUIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHUSI, 3aKOHa ABOTaJIpo;

e ONHUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy I[lepuonnueckon
CUCTEMbl XMMHMUYECKHMX OJJEMEHTOB: pa3jiuyaTh IMOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJNBIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMMEIOTCS B
tabnuue «llepuoanueckass cucrema Xxumuueckux osnementoB Jl. W.
MeHneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij siapa, o0Ilee YUCIO PIEKTPOHOB
U pacrpeeieHre UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTAHUYECKHUE BEICCTRA,
XUMHUYECKUE peakiuu (10 YKCIy UM COCTAaBY YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXKAasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaU€CTBEHHOIO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJISIDHYIO  MAaccChl
BEILECTB, MAaCCOBYIO [OJII0 XHMMHYECKOTO »3JIeMEHTa 10 (GopMmyJe
COEJIMHEHMS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICTUTEIBHON JIEATETbHOCTH — aHau3
U CHUHTE3, CpaBHEHHUE, 000OIIECHHE, CUCTEeMATH3alNIo, KiIacCU(UKAIINIO,
BBISIBJICHUE TPUYMHHO-CIEACTBEHHBIX CBS3€H — I WM3YYCHHUS CBOWCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUSA — HaAONIOZICHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  MpaBUjaM  MOJIb30BAHHUS ~ XMMHYECKOM  TOCyAOM U
7a00paTOpPHBIM  O0OpYJIOBaHMEM, a TakXKe IMpaBwiIaM OOpalieHus: c
BEI[ECTBAMH B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB IO TOJYYEHUIO M COOUpaHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOAa U KHUCJIOpOAa), MNPUTOTOBJICHUIO
pacTBOPOB C OMNPENCIEHHOM MAacCOBOW NOJIE pAaCcTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBI IO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KUCIOT C TIOMOIIBI0 HHANKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoH1y oOyuenus B 9 kiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKUX TMOHATHN: XUMHUYECKHUI
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, AaHWOH, MPOCTOE BEILECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHULATEIHHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBS3b, TEIJIOBOU A (HEKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  PACTBOpP,  BJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT IUCCOLMAIUS, PEAKIUU HOHHOTO
oOMEHa, KaTaJim3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAaHOBIICHHE,
aloTponusi, aM(pOTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
MeTaJuInuecKas), KpUCTANIMYecKas pemeéTka, KOppo3us METaJuioB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, TMpeebHO JOMyCTHUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHSITHUU H
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJIGHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K
ONpeAenEHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUA XUMUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKOU (Gopmyrie, XapakTep Cpelbl B
BOJIHBIX PACTBOpaX HEOPTaHWYECKUX COCAMHEHUU, TUM KPUCTALTUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuomumueckoro 3akona J[. W. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIKCHIBATh W XapaKTepHU30BaTh
tabnuunyto Gopmy Ilepuoandeckoil cUCTeMbl XUMHUYECKUX DJIEMEHTOB:
pa3Iuyarth TMOHSTUS «TJlaBHas mnoArpynmna (A-rpymnma)y U «moOo4Has
noarpynna (b-rpynmna)», manbie W OOJbIIME MEPHUOJBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMHU  CTPOEHHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, oOIIee 4YHCIO0 DJJIECKTPOHOB U
pacmpenieieHde WX 0 JJIEKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCIUHEHUU B
npezenax MajiblX NEPUOIOB U TIIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B peakIuu
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHCIUPUICCKUE XUMHUYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, MOATBEPXKAas OMNUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINN;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIHUCCOLMAIMU  KHUCJIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHHE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHMS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJCKYJISIPHYIO W MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coOn0aTh  MpaBWja  MOJb30BAaHHUA  XUMHYECKOW  MOCYAOM H
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TakKXke IpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEaKIWH, TOATBEPKTAIONINE  KAUYECTBEHHBIM  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uonu-, kKapoonart-, docdar-, cunmukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MIPUMEHSATh OCHOBHBIC OTICPAIMHA MBICITUTEIHPHONU NESITCILHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMAaTHU3allUI0, BBISIBIICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI M3YyYCHUS] CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBbIC€ METOJbI TO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHHUE, SKCIEPUMEHT (pEaIbHBIH U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosun4vecTBO yacoB
Ne HaumeHoBaHme pa3iesioB u JJeKkTpoHHbIE (IU(PPOBBIE)
KoHTpoJsbHbIe IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypChl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavajibHble XUMHUYECKHE MTOHATHUSI
XuMusi — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bubmuoreka [IOK
' MPAKTUYECKOU JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa 1 xumMmuueckue 15 1 bubmnoreka LIOK
' peaKkuu https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 20
Pazgen 2. BaxHelimue npeacTaBuTe I HEOPraHMYeCKHX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnuoreka LIOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopoxa. ITonstue o kuciorax 8 1 bubnnorexa [IOK
' U COJISIX https://m.edsoo.ru/7f41837¢c
53 Bopna. PactBopsrl. [Tonsitre 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHMSX https://m.eds00.ru/7f41837¢
OCHOBHBIE KJIacChl bu6mmoreka [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COECAUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnuyeckux 3jieMeHToB J[. . MenaeseeBa. CTpoeHune aToMoB.
XI/IMI/I‘leCKaH CBA3b. OKI/[C.III/ITeJII)HO-BOCCTaHOBI/ITeJIbele pealcum[



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

[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrtema 7 Bu6mmoreka [IOK
XUMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBA3b. BuGiorexa LIOK

32 OxucamTesyHo- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTCJIIBHBIC pCaKLII/II/I

Hroro o paszerny 15 Etptlrij?/l;ln?eedl;zcﬁ(l,l);?{f41837c
PesepBHOE BpeMst 3 bubmorexa [IOK

https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

[TIPOT'PAMME



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

9 KJIACC

KounvecTBO 9acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne n/n P Kontpoabsnsie | IlpakTuyeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. BenecTBo M XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHME U yriTyOJICHHE 3HAHUIT 5 1 bubnmnoreka [JOK
' OCHOBHBIX pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nuoreka [IOK
' peakuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOIHAITHS. 8 1 1 bu6nunoreka [IOK
' XHUMUYECKHUE PEAKIIMHU B PACTBOPaAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
21 OO11ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [HOK
' anemeHTOB VIIA-rpymmel. ["amoreHs https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHTOB VIA-rpymnmer. Cepa u e€ 6 bubmmorexa [IOK
' PyTHIEL. £-6p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1as XxapakTepuCcTUKa XUMUYECKUX
2.3 a51eMeHTOB VA-rpynnsl. A30T, pochop 1 ux 7 1 bubmmorexa [IOK
' PYTUIRL: ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepuCcTUKa XMMUYECKIX
24 anemeHToB [VA-rpynmel. Yriepoa u 8 1 2 buomorexa LIOK
' Ny PYHHEL- pol https:/m.edso0.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Hroro mo pasnery 25



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

Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpe CROHCTBA MCTATIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelnme MeTasuibl 1 UX COEAUHEHUS 16 htts://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nes 4. Xumus u okpyskamas cpeaa
4.1 BemecTBa 1 MaTepHualbl B )KU3HU YEIIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo0.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 68



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

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJBHOMN ITPOTPAMMBbBI

8 KJIACC

Kon
MPOBEPSIEMOro
pe3yJbTara

HpOBepﬂeMLIe NnpeaAMETHLIC PE3YJIbTAaTbl 0CBOCHUS OCHOBHOM
06p33OBaTeJ'II)HOI71 nporpaMmMbI OCHOBHOT'O 001ero 06p330BaHHﬂ

1

I1o Teme: ((HepBOHaan'ILHbIe XUMHNYCCKUC ITOHATHA»

11

pPacKpbIBaTb CMBICII OCHOBHBIX XMMHMYECKHX IIOHATHHM: aTOM,
MOJIEKYJIa, XUMHUYECKUI D3JIEMEHT, IIPOCTOE€ BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOpPOJIHAs U HEOAHOPOJHAs), BaJCHTHOCTb,
OTHOCUTEJIbHAs aTOMHash W MOJIEKYJISIpHas Macca, KOJIMYECTBO
BELIECTBA, MOJb, MOJIIpHAas Macca, MaccoBas JA0JsI XMMHUYECKOTO
9JIEMEHTa B COEIMHEHUHU, MOJISIPHBIM O0OBEM, XMMHUYECKasl peaxius,
KiIaccu(uKalnus — peaklMid:  peakIUM  COEAMHEHUs,  pPeaKkLuu
pas3oKEHUs, pEeaKIUM 3aMEIEHHs, pPeakuuu OOMEHa, DJK30- H
SH/IOTEPMHUECKUE DPEAKLUHU, TEIJIOBOH 3(PQEKT peakuuu, pacTBop,

MacCcCoBas O0Jid BEIICCTBA (HpOHeHTHaH KOHHeHTpaI_II/ISI) B paCcTBOpPC

1.2

HUIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH H

IMPHUMCHATH OTU MOHATHUA TP OITMCAHHUU BEIICCTB U UX HpeBpaHICHI/Iﬁ

13

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBI€HHS (HOpMys

BCIICCTB U ypaBHCHI/II‘;I XHUMHUYCCKUX peaKI_II/Iﬁ

14

PaCKpbIBATH CMBICJI 3aKOHOB COXpaHCHUSA MacCcChI BCUICCTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOIO  Y4YCHUSA, 3aKOHa

ABorazipo

15

OIpCACIIAATh BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHBIX

COEIMHEHUSIX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUEC PpPCaKIUU (1'[0 qucily " COCTaBy

YUYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEII0BOMY 3¢ dekTy)

1.7

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJSPHYIO MAaccChbl

BEIIECTB




1.8

BBIUHCIISATH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMeHTa Mo Qopmyre

COCIMHCHMNA,

1.9

BBIYUCIIATE MAaCCOBYIO JOJIFO BCIICCTBA B paCTBOPC

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHbIE METO/Ibl MO3HAHUS — HAOII0JCHHE,
W3MEpEHUe,  MOJCIMPOBAHUE,  OKCIEPUMEHT  (peajbHBId U

MBICJICHHBIH )

Ilo Teme: «Bakueiimme NpEaACTAaBUTCIIN HCOPraHUYCCKHUX BCIICCTB)»

2.1

PaCKpbIBAaTb CMBICII  OCHOBHBIX XHMHUYCCKHUX TTOHSITHIA: OKCHI,

KHCJj10Ta, OCHOBAaHUEC, COJIb

2.2

OIIpCACIIATE IMPHUHAJIC)KHOCTh BCIICCTB K Ol'[peI[eJ'IéHHOMy KJ1accy

coeuHEeHui 1o Gpopmynam

2.3

KJIacCU(UIUPOBATh HEOPraHUYECKHE BEIIECTBA

2.4

XapakTepu3oBaTh  (OMHMCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA
BEILIECTB PA3JIUYHBIX KJIACCOB, MOATBEPXKJas ONMUCAHUE MPUMEpaMHU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHYCCKUX peaKHI/Iﬁ

25

IIPOTrHO3UPOBATH CBOICTBa BCIICCTB B  3aBHCHMOCTHU OoT HX
Ka4€CTBCHHOI'0 COCTaBa, BO3MOXHOCTH MPOTCKAHUA XHUMHYCCKUX

npeBpameHHﬁ B Pa3JIMYHLBIX YCIOBHUAX

2.6

cleoBaTh MpaBWJIaM TIONB30BAaHUS XMMHUYECKOW TIOCYlIOH W
nabopaTOpHBIM O0OPYIOBAaHHEM, a TAKXKe IMpaBHJIaM OOpalieHus C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSMHU TIO BBIMOJTHEHUIO
na6opaT0pme XUMHYCCKUX OIBITOB II0 IMOJYYCHHUIO H CO6I/IpaHI/II-O
ra3o00pa3HbIX BEmIeCTB (BOJOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpPOB € ONPEACIEHHOM MacCOBOW JOJIEM PpacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATH U MPOBOJIUTH XUMHUECKUE IKCTIEPUMEHTHI T10
pacro3HaBaHUIO pAcTBOPOB IIEIOYEH U KHCIOT C TOMOIIBIO

UHAUKATOPOB (JIakMyc, peHondranent, MEeTHIOPAHX U JPyrHe)

2.7

MIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN pEaKIINA

[To Teme: «llepuoanueckuii 3akoH u Ilepuommueckas cucrema
xumuyeckux snemeHToB Jl. W. MenneneeBa. CTpoeHHE aTOMOB.

Xumuyeckas cBA3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIAN))

3.1

PaACKpBIBATE CMBICII OCHOBHBIX XWMHYCCKHUX HOHATHH: AApO aroma,
AJICKTPOHHBIA CJIOW aToMa, aTOMHasi OpOuTalb, paguyc aroma,

XUMHYECKasd CBA3b, IIOJAPHAA KW HCEIOJISIPHAas KOBAJICHTHAs CBA3b,




OJICKTPOOTPULATCIIBHOCTh, HOHHasd CBA3b, HOH, KaTHOH, AaHHWOH,

CTCIICHb OKHUCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKUEC JJICMCHTHI

3.3

OIMCHIBATh M XapaKTepu3oBaTh TadbmuuHyr (popmy Ileprogmueckoit
CUCTEMBl XHMMHYECKUX OJEMCHTOB: pa3jiNyaTh IOHATUS «TJIaBHAS
noarpynma (Arpynma)» u «mobouyHas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOJbI

3.4

packpeiBaTh cMbica I[lepuoamueckoro 3axkona [[.M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOINYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYCCKUX DJJICEMCHTOB OT HX IIOJOXCHHUA B HepHOHquCKOﬁ

CUCTEMC

35

COOTHOCUTh  00O3HAuYEHUs, KOTOpbIE HUMelTca B  Tabnwuie
«[lepuomuyeckass  cuctemMa  XUMHYeCcKMx  anemeHtoB  [I.U.
MenzeneeBa» C YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB U 3aps] sjapa, o0Iliee dYHcio

QJICKTPOHOB H PACIPCACICHUC UX 110 9JICKTPOHHBIM CJ'IOSIM)

3.6

OIpCACIIATh CTCIICHb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHBIX

COEIMHEHUIX

3.7

OIIPCACIIATE BUI XHUMHYECKOH CBS3HU (KOBaJ'IeHTHaH 151 I/IOHHaﬂ) B

HEOPTraHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBo U XUMUYECKAs] pEAKIUS)

11

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHYECKHX TOHSTHH: PpPacTBOp,
3JEKTPOJIUTBI, HEINEKTPOIUTHI, AJIEKTPOJUTHUYECKAs JAMCCOLMALINS,
peaku MOHHOTO OOMEHa, KaTaln3aTop, XMMHYECKOE pPaBHOBECHE,
oOparumbie u HeoOpaTUMbIe peaKiuu,
OKHUCJIUTEITHHOBOCCTAHOBUTEIIHHBIC peaxIumu, OKHUCITUTETTh,
BOCCTAHOBUTEJb, OKHUCICHHME W BOCCTAHOBJICHHUE, aJUIOTPOIMHS,
amMmpOoTepHOCTh,  XMMHYECKass  CBs3b  (KOBaJE€HTHas, MOHHAsd,

METaJlJI4ecKasi), KpHUCTaJUIMYecKasi peui€rka, CIUIaBbl, CKOPOCTh




XUMHYECKOHN peaKkuu

1.2

HUIUTIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYCCKHX MMOHATUH H

MNPHUMCHATH 3TU NOHATUA TP OIIMCAaHHUU BCIICCTB U UX HpeBpameHHﬁ

13

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTUYECKON IUCCOLUALMU KHUCIIOT,
LIEJIOYEH M COJIEH, IOJHBIE U COKpAlIEHHBIC YPAaBHEHHUS PEaKLMN

HOHHOTrO OOMeHa

14

PaCKpbIBaTh CYHIHOCTHh OKHUCIMUTEIBbHO-BOCCTAHOBUTCIIBHBIX pCaKI_[I/Iﬁ

IOCPEACTBOM COCTABJICHHSA SJICKTPOHHOI'O OajaHca 3THUX peaKuHﬁ

15

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUYECKON peakuu

IIo temam: «Hemeramnsl M MX COEOUHEHUS» M «MeTamabl U HX

COCOAUMHCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBAThH) 00IIKE U CICIU(PUUECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX U CIIOKHBIX BEHIECTB, MOATBEPXKAas OMHCAHUE
MpUMEpaMu MOJICKYJIIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHNYCCKHUX peaKI_II/Iﬁ

2.2

COCTaBJISITb YpPaBHCHHUA peaKHI/Iﬁ, IMOATBCPKAAOIINX CYHICCTBOBAHUC

TCHETHUYECKOM CBSI3U MCXKAY BEIIECCTBAMHU PA3JINYHBIX KJIIACCOB

2.3

MPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU,
BO3MOXXHOCTH IMPOTCKAHUA XMUMHYCCKUX npeBpameHI/Iﬁ B pa3IMYHBIX

YCIIOBUSX

24

CleoBaTh MpaBWJIaM  TIOJB30BAaHUS XUMHUYECKOW TOCyIOH U
nabopaTOpHBIM O00OPYIOBAaHHEM, a TaK)Ke IMpaBHJIaM OOpaIieHus C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSMHU TIO BBIMOJTHEHUIO
na6opaT0prlx XUMHYCCKUX OIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/IIO

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

25

MPOBOJUTh PEAKIMU, MOATBEPKAAIONINE KAYECTBEHHBIM COCTaB
pa3MUYHBIX BEIIECTB: pPACIO3HABATH OMBITHBIM NYTEM XJOPHU-,
Opomun, womua,  kapOonat, Qocdar, cummkar, cynabdar,
TUIPOKCUIUOHBI, KaTHOHBI aMMOHHSI, MOHBI HM3YYCHHBIX METAJIIOB,

NMPUCYTCTBYIOIINEC B BOJAHBIX PACTBOPAX HCOPIraHNYCCKHUX BCIIICCTB

ITo Teme: «XuMUS 1 OKpyXk)aromiasi Cpeaa»

3.1

pacKpbIBaThb CMBICI  OCHOBHBIX XuUMHYeckux moHsTui: [IJIK

BCIICCTBA, KOPPO3UA MCTAJIJIOB

3.2

NPUMCHATE OCHOBHBIC OIICpalun MBICITUTEIBHOM JACATCIIBHOCTH —




aHalM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMAaTHU3aIHIo,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIC,IICTBCHHBIX CB$I3CI\/JI — JId I/ISY‘IGHI/ISI
CBOWMCTB BEIISCTB M XHUMHYCCKHX pEaKIHH; €CTECTBCHHOHAYYHBIC
METOJIbI TIO3HAHHUS — HAONIOACHUE, HM3MEPEHUE, MOJICIUPOBAHUE,

9KCIIEPUMEHT (peabHbIN U MBICICHHbIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 31eMeHT COIePKAHMS

1

HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATUA

11

[Ipenmer xumuu. Ponp XMMUM B JKM3HHM 4YEJIOBEKA. XHMMHS B CHCTEME HayK.
Tena u BemectBa. PU3MUYECKUE CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSHUE

BCIIICCTB

1.2

ITonsaTue o MeTOAAX MO3HAHUS B XUMUM. UHCTHIEC BEILIECTBA M CMECH. CnocoObl

PasaciICHUsA cMmecer

13

ATOMBI W MOJICKYIJIBI. Xumuuyeckue dneMeHTbl. CHMBOIBI  XUMHYECKHX

251eMeHTOB. [IpocTble U cll0KHBIE BEIECTBA. ATOMHO-MOJIEKYIISIPHOE yYEHUE

14

XumMuueckas (bOpMy.]'Ia. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OTtHOCHUTEILHAS aTOMHas macca.
OrtHocuTenbHas MOJICKYJISIpHAsg Macca. MaccoBast 015 XMMHYECKOT 0 3JIEMEHTA

B COSIMHECHUH

15

KomnuectBo BemectBa. Monbs. MousipHas Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHIl BemiecTBa. Pacué€rsl mo ¢opmynam

XUMHYECKHUX COCIMHEHUM

1.6

Pusznueckue U XUMUYECKUE sBJICHUSA. XUMUYECKas peakUus U €€ NMPU3HAKU.
3aKOH COXpaHEHUsl Macchl BellecTB. XuMudeckue ypaBHenus. Kiaccuduxanus

XUMHUYCCKUX peaKI_[I/Iﬁ (COCI[I/IHGHI/IH, Ppa3IOKCHU:, 3aMCIICHUA, O6MeHa)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MTOCYAOH, ¢ IpaBUIaMU
paGoTrel B saboparopud © mOpuéMamMu oOpalieHuss ¢ J1abopaTOpHBIM
o0opy/noBaHUEM, M3yYE€HHE M ONHUCaHHe (PU3MYECKUX CBOMCTB 00pasloB
HEOPraHMYeCKUX BELIeCTB, HaOIrofeHue (QU3NUecCKuX (IUIaBJICHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KUIEHHE U KOHIEHCALUsS BOJbI) U
XUMHMUYECKUX  (TOpEHHME  CBEYM, MPOKAIMBAHUE MEIHOW  IPOBOJIOKH,
B3aUMOJICHICTBHME MeJla C KHUCJIOTOH) SIBJICHWM, HAOJIOJCHWE W OIMCaHUE
IIPU3HAKOB IPOTEKAHWA XHUMHUYECKUX peakuuid (pa3jokKeHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHUCJIOTHI C XJIOPUIOM Oapwsi, pPa3joKCHHE
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJIEHCTBHE Kelie3a C PaCTBOPOM

comu meau(Il), uzydenne cnocoboB pa3eneHus cMeceit (C TOMOIIbI0 MAarHUTa,




(¢bunpTpOoBaHUE, BBIMMAPUBAHHUE, TUCTUJULAIMSA, Xpomarorpadus), MpoBeICHUE
OYHNCTKHN HOBapCHHOﬁ coJju, HaGJIIOI[GHI/Ie " O CAaHUEC PC3YJIbTATOB IMTPOBCACHUA
OIBITa, WJUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3JaHHE MOjeieh

MOJIEKYJI (IIIApOCTEPIKHEBBIX )

Baxnerinme rnpeacTaBuTeNM HEOPraHMYECKUX BEILIECTB

2.1

Bosnyx — cmech razoB. CocraB Bozayxa. Kuciopog — aneMeHT U mpoctoe
BemecTBo. HaxokaeHue kuciopoaa B Mpupopae, GU3NYECKUE U XUMUYCCKUE
cBoiictBa (peakumu ropenus). Oxcunpl. Ilpumenenue kucimopoga. CrocoObl
IIOJIyYEHHUsI KHUCJIOpoAa B JIadOpaTopuM M IpOMbIIIIEHHOCTH. Kpyrosopor

Kucnopoa B npupoje. O30H — ajlIoTponHasi MOAU(PHUKAIUS KUCIOpOIa

2.2

TernoBoit 3¢ (hexkT XUMUIECKOH peakny, TEePMOXUMUYECKHE YPaBHEHHUS, SK30-
U DHJIOTEpPMUYECKUE peakuy. TOMINBO: Yyroib U METaH. 3arps3HEHUE BO3yXa,

YCUIICHHUEC ITAPHUKOBOTO 3(1)(1)eKTa, pa3pyuI€HUC 030HOBOI'O CJIOA

2.3

Bomopoa — anemeHT u npoctoe BemiectBo. HaxoxaeHue Boopoia B Mpupo/Ie,
¢dusnveckue W XUMHUYECKHE CBOMCTBA, MPHUMEHEHHE, CHOCOOBI IOJyYCHHUSI.

Kucnore! u conu

2.4

Mounsipabiii 00BEM ra3oB. PacuéTsl Mo XMMHUECKUM ypaBHEHUSAM

2.5

O®usnyeckue CBOMcTBAa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
Hacepiiennble ¥ HEHACBIIEHHBIE PAaCTBOPLI. PacTBOPUMOCTE BELIECTB B BOJE.
MaccoBasgs nons Bemectsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpupoAe U B KH3HM 4denoBeka. Kpyrosopor
BOABl B TIpuUpoie. 3arps3HEHUWEe MNpUPOAHBIX BOJ. OXpaHa U OYMCTKa

MPUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHuid. Oxkcuasl. Knaccuduxanums
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIE, KHUCIOTHbIE, amQoTepHble) U
HecoseoOpasyrone. Homenknarypa okcuzoB. Du3nueckue W XHUMHUYECKHE

cBOMCTBa OKCUJIOB. [TomyueHue okcuioB

2.7

OcnoBanms. Knaccudukanust ocHoBaHMHA: MIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHUd. DU3NUeCKre U XUMHYECKHUE CBOMCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUA

2.8

Kucnotel. Knaccudukanus xucinor. Homenknarypa kucnor. dusmndeckue u
XUMHUecKHe cBoiicTBa KHcIIOT. Pan aktuBHOCcTH MeramiaoB H.H. bekerosa.

[Tony4yenue kucior

2.9

Comu. Homenxiarypa coneil. du3nueckue U XHMHUYECKHUE CBOMCTBA COJIEH.

ITonyuyenue comnen




2.10

I'enetnueckas cBA3b MECXKAY KJIaCCaMH HECOPTraHUYCCKUX COG,Z[I/IHGHI/IfI

2.11

XUMUYECKUN  DKCIEPUMEHT: Ka4eCTBECHHOE  OIPEAEICHUE  COACpKaHMS
KHCJIOpOAa B BO3JyXe, IMOJydyeHHE, cOOMpaHHe, paclio3HaBaHHE U HM3y4YCHUE
CBOWCTB KHCJIOPO/a, HAOII0A€HNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCIIOBUSI BOSHUKHOBEHUS U NpPEKpallleHusl TOpeHus (Iokapa), 0O3HaKOMJIEHHUE C
o0Opa3llaMu OKCHJOB M OIHMCAHME HX CBOMCTB, IOJy4YeHHE, COOMpaHHeE,
pacro3HaBaHUE W HW3Y4YEHUE CBOWCTB BOJAOpOJa (rOpeHue), B3auMOJICUCTBUE
Bozopoza ¢ okcuoM mMenu(ll) (Bo3aMOXXHO HMCIOIB30BAHUE BUCOMATEPUAIIOB),
HaOmogeHne oOpa3loB BEIIECTB KOJIWYECTBOM | MOIIb, HCCIIEOBaHHE
0COOEHHOCTEH pacTBOPEHUs] BEIIECTB C PA3JIMYHOM  pacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCCOBOM JOJIEW PAaCTBOPEHHOIO
BEIIECTBA, B3aMMOJCHCTBHE BOABI C MeTaulaMd (HaTpUeM M KaJlbLUEM)
(BO3MOYKHO HCIOJB30BaHUE BUJICOMATEPHAIIOB), OIPEAEIECHUE PACTBOPOB
KUCIOT M IIeJIoYed C IOMOUIbI0 HMHIUKATOPOB, HCCieloBaHHE OOpa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOJACHHE HW3MEHEHUs
OKpPAacCKM HHJIUKAaTOpPOB B pacTBOpax KHCIOT W INEJIO0YeH, Hu3ydeHHe
B3auMozeiicteus okcuga meau(Il) ¢ pacTBopoM cepHOM KUCIOTHI, KHCIOT ¢
METaJUIAMM, PEAKLINHA HEUTPAIU3ALNH, TIOJyYeHHE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJHOIO0 MeTajyla JPYTMM M3 pacTBOpa COJM, pELIEHUE
SKCIIEPUMEHTAJBHBIX 3aJady Mo TeMme «BaxHeline Kiacchl HEOpraHMYECKHX

COEIMHEHUN

[Iepnonnueckuit 3akoH u [lepuonnueckas cucreMa XUMAYECKHUX JJIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMoB. XUMHYECKas CBI3b. OKUCIUTEIHHO-

BOCCTAHOBHUTCIIbHBIC pCAKITUN

3.1

[lepBpie TOMBITKA KIACCU(PUKALMKM XUMHUYECKUX dJeMeHTOB. [loHsTne o
TPYIIax CXOJHBIX AJIEMEHTOB (IEJTOYHBIE U IIETOYHO3EMEIbHBIC METaJLIbI,
raJloTeHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyloT amdoTepHbIe

OKCHUABI U TUAPOKCHIbI

3.2

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XuMu4eCcKux daeMeHToB 1. 1.
Meneneena. KopoTkonepuonnas u JUTMHHOTIEPUOHAS bopMbI
[lepuoanueckot cucrembl xumuueckux dnemMeHtoB J[.M. Mengeneesa.
[Iepuonsr u rpynmbel. OU3NYECKHIA CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB

Inepruoaa U rpymibl 3JIEMCHTA

3.3

Crpoenne aromoB. CoctaB aromHbIX siaep. M3oronsl. DnekTponsl. CTpoeHue

ANIEKTPOHHBIX  000JI04eK aroMoB TepBbIX 20 XMMHYECKHMX 3IIEMEHTOB




[Tepuonnueckoit cucremnl J[.M. Menneneea. XapakTepuUCTUKa XUMUYECKOTO

3JIEMEHTa Mo ero nojoxeHuto B [lepuoauueckoit cucreme .M. Menaeneena

3.4

3aKOHOMEPHOCTH M3MEHEHHsSI paJnyca aroOMOB XHMMHYECKUX JJIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TpylnmaM M IEPUOJAM.
3nauenue [lepuogmueckoro 3akoHa u Ilepmoanyueckoil CUCTEMbl XUMHYECKUX
3JIEMEHTOB ISl pa3BUTUs Hayku WU npaktuku. .M. MennaeneeB — y4€HbIA U

I'paXXJIaHHUH

3.5

Xumnueckass cBsa3b. KoBaneHTHas (monisipHas M HEMOJSIpHAs)  CBSI3b.

9J'IeKTpOOTpI/II_[aTCJ'II)HOCTB XHMHYECKHX 3JIeMeHTOB. oHHAas CBA3b

3.6

Crenenpb okuciacHus. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pCaKkunu. HpOII@CCI:I

OKHCJICHMS U BOCCTAHOBJICHHA. OKUCIIMTEIN U BOCCTAHOBUTEIIH

3.7

XUMHYECKUM OKCIICPUMCHT:. HU3YYCHUC 06pa3u0B BCIICCTB MCTALVLIOB H
HEMCTAJIJIOB, B3aUMOICHCTBHC THAPOKCHAA IUHKAa C paCTBOpaMud KHUCIOT H
menoqeﬁ, MMPOBCACHUEC OIBbITOB, WIUIIOCTPUPYIOIIHUX IMPUMEPBI OKUCIHUTCIIbHO-

BOCCTAHOBUTEJIBHBIX Peaklnii (TOpeHue, peakiiuu pa3IoKeHHUs, COSIUHECHHMS)

9 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

BemecTBo 1 xumnueckas peakuus. [lopropenue

11

[Tepuonnueckuii 3akoH. Ilepuognueckas cucrema XUMHUYECKHUX 3y1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOICTB
XUMHUYECKUX DJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kaius, KalblUs U HX
COCMHEHHI B COOTBETCTBHM C MOJIOKEHHUEM 3JIeMEHTOB B llepuoamyeckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CtpoeHne BemecTBa: BHUIbl XHUMHUYECKOW CBS3M. THIBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJA XUMHU4YecKor cBsi3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpraHUIeCKIX
BEILIECTB (MEXIyHApOAHAas U TpUBHaIbHas1). XUMHUYECKHUE CBOMCTBA BEIECTB,
OTHOCSIIIMXCA K pa3IMYHbIM  KJaccaM HEOPraHMYECKHUX COCIMHEHUH,

IFCHECTUYCCKAA CBA3b HCOPraHMYCCKHUX BCIUICCTB

13

Knaccudukanus XuMUYECKUX peakiuil Mo pa3InyHbIM NMPU3HAKaM (110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEaKIMM BEIIECTB, MO TEIUIOBOMY 3(QeKTy, Mo

N3MCHCHHIO CTEIICHCH OKHCICHHS XUMHYCCKHX 9JIEMCHTOB, II0 O6paTI/IMOCTI/I,




MO0 y4YacTUIO  KaTajam3aropa). OK30- W OSHAOTEPMHUYECKHE  PEaKIIHy,

TEPMOXUMHNYCCKUEC YPABHCHUS. IlousTue o CKOpPOCTH XHUMHYSCKOHN pC€akuun

14

[Tonatue 06 0OpaTHUMBIX M HEOOPATHMBIX XMMHUYECKUX peakuusx. [lonstue o
TOMOTEHHBIX M TeTePOreHHBIX peakiusax. [IoHITHE 0 XUMHUYECKOM PaBHOBECHHU.
dakToppl, BIMAIONIME HAa CKOPOCTh XHMMHYECKOW pEaKIHd U IOJOKEHHE

XUMHNYCCKOTI'O PaBHOBCCHA

15

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUHUM C MCIIOJIb30BAaHUEM METOJIA

QJICKTPOHHOI'O Oananca

1.6

Teopust 2JIEKTPOIUTUUECKON TUCCOLMALUU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, annoHbl. MexaHU3M JUCCOLMALMHU BEIIECTB C Pa3IMYHbIMU BUIAMU
xumuueckoi cps3u. Ctenenb quccouuanuu. CUIbHbIE U cla0ble 3JEKTPOIUTHI.
Peakumm noHHOrO OOMEHA. YCIIOBUS NMPOTEKAHUS PEAKIMid MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HMOHHBIE ypaBHEHMs peakuuil. CBoHCTBa KHCIOT,
OCHOBaHMN U COJIEM B CBETE MPEACTaBICHUNA 00 IIIEKTPOIUTHUECKON

Aucconnualnuu. KauecTtBeHHBIE pC€aKlu Ha HOHBI. ITonsatue o TUAPOIU3C coJieit

1.7

XuMU4ecKuit OKCIICPUMCHT. O3HAKOMIJICHHC C MOJACIAMU KPUCTATIIHMYCCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAIOB MU HeMeTalsioB (rpadura u
anmMasa), CJIOKHBIX BEIIECTB (XJIOpUJa HATpHsi); UCCIEIOBAHUE 3aBHUCHUMOCTH
CKOPOCTH XHUMHYECKOW peakluu OT BO3ACUCTBUA pPaA3IUYHBIX (PAKTOPOB;
WCCIIE/IOBAaHNE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  IpoIecca
JTUCCOLMAIMU  KHCIOT, IIeNo4Yeid u coliell  (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATECPHAIIOB); TIPOBEJACHWE ONBITOB, WILIIOCTPUPYIOMIUX MPH3HAKU
MPOTEKaHUs peaKInii HOHHOTO oOMeHa (00pa3oBaHUEe OCaJKa, BhIACIECHUE ra3a,
o0Opa3oBaHHe BOJIbl); OMNBITOB, HWIIIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX peakiuii (TOpeHHEe, PEaKIUu PA3JI0KECHHsI, COSAUHEHNUS);
pacro3HaBaHHe HEOPTaHUICCKUX BEIIECTB C MIOMOIIBI0 KAUeCTBEHHBIX PEaKITHIA

Ha WOHBI; pCHICHUEC SKCIICPUMCHTAJIbHBIX 3ajJiad

HemeTamisl u UX COEAUHEHUS

2.1

OO6mrast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHre u (pu3ndeckre CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa
(B3auMoOJIeliCTBHE C MeETajUlaMH, HEMEeTalllaMM, IIeJ0o4aMu). XJIOPOBOJOPO/I.

ComngHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJIyYeHHE, IpUuMeHeHue. JleiicTBue




XJIOpa U XJIOPOBOJIOPO/Ia Ha OpPraHU3M uejloBeKa. BaxkHeilline XJI0puabl U UX

HaXOXICHUEC B IIPUPOILC

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHbIE CcTerneHn okucieHus. CTpoeHne u pusnyeckre CBOWCTBA
MPOCTBIX BEHIECTB — KHUCIOpPOJAa M Cepbl. AJUIOTPOIHBIC MOIU(DUKAIIH
KHCJIOpOAa W cephl. XMUMHUYECKHE CBOWcTBa cepbl. CepoBOIOpOJ, CTPOCHUE,
¢dusnveckne W XUMHUYECKHE CBoWcTBA. OKCHIBI CEepbl KaK MPEICTABUTEIN
KHUCJIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBA
(oOmue Kak mpencTaBHTENs Kilacca KUCIOT W crienuduaeckue). XUMHUYECKUE
peakiuu, JieKalue B OCHOBE IMPOMBIIUICHHOTO CIIOCO0a TONYYEeHUs CEPHOM
kucioThl. Ilpumenenne. Conu CepHOM KUCIOTHI, KA4eCTBECHHAs PEaKIusl Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COCOUHEHUH B MpHUPOJE. XUMHUECKOE
3arpsi3HCHUE OKPYIKAIOIICH Cpelbl COCIUHCHHUSIMHU Cepbl (KUCIOTHBIC TOXIIH,

3arpsA3HCHUC BO31yXa U BOI[OéMOB), CII0COOBI €T0 MpCaAOTBPALICHUS

2.3

OOmiast xapakTepucTuka 3jeMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTETIEHNU OKUCIIECHUS. A30T, paCIpOCTpaHEHUE B IPHUPO/IE,
¢dusnveckne U XUMU4Yeckrue cBoiictea. Kpyrosopor a3ora B npupoae. AMMHUAK,
ero ¢u3nMveckue W XMMUYECKHE CBOICTBa, MojydeHue u npumeHenue. Conu
aMMOHUA, ux (1)H31/I‘~IGCKI/I€ n XUMHUYCCKUEC CBOﬁCTBa, IMPUMCHCHHUC.
KauecTBeHHas peakuus Ha MOHbI aMMOHHA. A30THas KUCJIOTa, €€ MOIy4YEHHE,
¢bu3nvecKkue M XUMHYECKHE CBOMCTBa (0OIIME Kak MPEACTaBUTENS Kiacca
KUCIOT M cnenuduyeckue). Mcnoab3oBaHue HUTPATOB M COJiell aMMOHHS B
KauecTBE MMHEPAJIbHBIX yl00peHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYy Karolei
Cpezbl COeMHEHUSIMH a30Ta (KUCJIOTHBIE I0K/H, 3arpsi3HEHNE BO3/yXa, TOYBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, punUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, Qusnueckue u
XUMHUYECKHE CBOMCTBA, monydeHue. Mcmomp3zoBanue (ocdaroB B KadecTBe

MUHEpAIbHBIX Y100peHuit

2.5

Obmass xapaktepuctuka syeMeHToB I[VA-rpynmel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble CTENEHU OKHUCIEHHUs. YTIJEepoJ, aUIOTPOIHbIE
Moau(UKaMK, paclpocTpaHeHHe B TpPUPOJe, (HU3MYECKHEe U XUMHUYECKHE
cBoiictBa. Aacopomusi. Kpyrosopot yriepona B npuponae. Okcuabl yriiepoaa,
X (u3NYecKue M XMMHUYECKHE CBOWCTBA, JCWCTBUE HA KUBbIC OPTraHU3MBI,

IMOJIYYCHHUEC U IPUMCHCHHUC. DKOIOTHUECKHE HpO6J'IeMI>I, CBA3aHHBIC C OKCHUJIOM




yrinepona(IV); rumoresa rin00agbHOTO TMOTEIJICHUS KJIMMaTa, MapHUKOBBIN
apdekr. YrompHas KucioTa W €€ Ccolu, MX (U3MYECKHEe W XHMHYECKUE
CBOWCTBa, TOJY4YCHHUE U NpuUMeHeHue. KadecTBeHHass peakiusi Ha KapOoHarT-
noHbl. Mcnonn3oBanue Kap60HaTOB B 6BITy, MCIUIHUHE, NPOMBIIIJICHHOCTU H

CEJILCKOM XO3SIUCTBE

2.6

[TepBoHauanpHbIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTHMHEHHSIX
yriepona (MeTaH, 3TaH, JTWIEH, AaleTHJICH, 3TaHOJ, TJHUIEPHH, YKCYCHas
kuciorta). Mx cocraB M xumuueckoe crpoeHue. llonstue o Ouosormvecku
BO)XHBIX BEIECTBAX: JXHpax, OENKax, YIJIeBOoJaX — W HUX POIU B JKH3HH
4yenoBeka. MarepuaabHOe €IWHCTBO OpPraHWYeCKUX M HEOPraHW4eCKhX

COETMHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHE CBOMCTBA, I[OJIyYE€HUE U
npumenenue. CoenuHeHus KpemMHUsi B mnpupoje. OOmue mnpeacraBieHus 00
okcuae kpeMHUA(IV) u kpemHueBoi kucinore. CUIMKAThI, UX UCIIOJIB30BaHUE B
OBITY, METUIIMHE, TPOMBIIICHHOCTH. BaXHeWIie CTpOUTEIbHBIE MaTepHAaIbL:
KepaMHKa, CTEKJO, LIEMEHT, OeToH, jxene300eToH. IIpobimembl Ge3omnacHOro

HCIIOJIb30BAHHA CTPOUTCIIbHBIX MAaTCPHUAJIOB B HOBCGI{HGBHOﬁ KHN3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3Y4YeHHE OOpa3l0B HEOPraHMYECKHUX BEILECTB,
CBOWCTB COJISHOM KMCJOTHI; MPOBEJICHHE KaueCTBEHHBIX PEAKIMH Ha XJIOpHU-
MOHBl U HaONIOJICHWE MPU3HAKOB MX IMPOTEKAaHHUS; OIBITHI, OTPaXKaIoIne
¢u3nyeckre U XMMUYECKHE CBOWCTBA raJIOTEHOB M UX COEJUHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHANIOB); O3HAKOMJIEHHE C O0pa3lamMH XJIOPHJIOB
(rajloreHN1I0B); O3HAaKOMJICHME C oOpa3uamu cepbl M €€ COeIUHEHHSIMU
(BO3MOKHO  HCIIOJIb30BAaHWE BHUJEOMATEpUATIOB); HAOIOJIEHHE TIpoliecca
oOyrJIMBaHUs caxapa IOJ JeHcTBUEM KOHLIEHTPUPOBAHHON CEpHOW KHUCIOTHI,
U3Y4YeHHE XMMHYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHUCIOTHI, MPOBEIECHUE
KayeCTBEHHOH peakuuud Ha Ccynb(par-HoH U HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHHE ¢ (PU3NUYECKUMH CBOIICTBaMH a30Ta, Gpocdopa u ux
coelMHEHUI (BO3MOXKHO HCIOJb30BaHUE BHUJIEOMATEpUAIOB), oOpa3Lamu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; MOTyIeHHE, COOMpaHe, pacliO3HaBaHUE U
M3yueHHe CBOMCTB aMMHaKa; IPOBEJACHHWE KAUYEeCTBEHHBIX pPEaKLUMH Ha HOH
aMMOHHMA U ¢docaT-uOH U U3YYEHHE TPU3HAKOB MX IMPOTEKaHUS,
B3aMMOJIEICTBUE KOHIIECHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIBIO (BO3MOXKHO
UCIOJIb30BAHUE BHUIEOMATEPUANIOB); M3Y4YEHHE MOJeNel KpUCTAIMYECKUX
peméTok anmasa, rpaduTta, QynuepeHa; O3HAKOMIIEHHE C IPOLIECCOM

azicopOLIMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM




MPOTHBOTa3a; TOJY4YeHUE, COOMpaHHe, paclO3HABAaHWE W H3YYCHHE CBOWCTB
YIJIEKHCIIOTO Ta3a; MPOBEJACHHE KadeCTBEHHBIX peakiuii Ha KapOoHAT- M
CHJIMKAT-HOHBl M W3yYEHHE NPHU3HAKOB KX IPOTEKaHUs; O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOW MPOMBIIUICHHOCTH; PEIICHHE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «Ba)kHelIne HeEMETAJUIbI U UX COEIUHEHU

MeTtamisl 1 BX COCIMHCHUA

3.1

OO0mas xapaKTepUCTUKAa XUMUYECKHUX JIEMEHTOB — METAJUIOB HA OCHOBAHUHU UX
nojoxxenus B llepuoamyeckoid cucTteMe XUMHYEeCKUX dieMeHtoB JI.M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHue MeTauioB. Merauinueckas CBS3b U
METaJIMYecKass KpUCTaUIMYECKas  pemeTka.  IJEKTPOXUMHUYECKHU sl

HaIpsHKEHUN METAJIJIOB

3.2

duznyeckue U XUMUYECKUE CBOMCTBA MeTauioB. O01ue crnocoObl MonydeHus
MeTaiioB. [loHsTHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposuu. CriaBsl (CTaib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy U IIPOMBIIIJIICHHOCTHU

3.3

[[lenounsle MeTayuibl: nonoxeHue B llepmonnyeckoil cucTteMe XMMHUYECKUX
aemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpust U Kanus). OKkcuabl U
TUAPOKCUABI HAaTpus W Kanus. lIpuMeHeHue IIeIoYHBIX METAIOB M HX

COEIMHEHUN

3.4

IIlemoyHO3eMeNbHBICE  METAMIbl MarHud W KaJbI[UW: TIOJOXEHHE B
[Tepuonnueckont cucreme xuMuueckux dyeMeHToB J1.1. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXXJAeHWEe B npupoje. PU3NYeCKUe U XUMHUUYECKHUE CBOMCTBA
MarHusi ¥ Kajblus. Baknelimme coequHEHHsS Kanblus (OKCHI, THUAPOKCH]I,

conu). JKEcTKkocTh BOJBI M CTIOCOOBI €€ yCTpaHEHHS

3.5

AmoMuHUI: nostokeHue B lleproanyeckoil cucteMe XMMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa; cTpoeHUE aTOMa; HAXOXACHHE B mpupone. Puznueckue u
XMMHUYECKHE CBOMCTBA allfOMUHUS. AM(OTEpHbIE CBOIICTBA OKCHA U THIPOKCUIA

AJTFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMuyeckux 3neMenToB .M.
MenzeneeBa; CTpOEHHWE aTOMa; HAXOXKJIEHHE B mpupone. Dusnmyeckue u
XUMHYECKHE CBOMCTBa >kene3a. OKcuabl, TuApokcuanl u conu sxenesa(ll) u

xene3a(lll), ux coctas, CBOMCTBA U MOTYUYCHHE

3.7

XUMUYECKUH SKCTIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMi METAJIJIOB U CIUIABOB,

X (PU3MYECKUMU CBOWCTBAMU; H3y4YCHHE PpEe3yJbTaTOB KOPPO3HHM METAJIOB




(BO3MOXHO HCIIOJTh30BaHNE BHJICOMATEPHAJIOB), 0COOEHHOCTEH
B3aUMOJICMCTBUSL OKCHJA KajdblMg M HATpus C BOJAOM  (BO3MOXKHO
WCIIOJIb30BaHUE BHUAEOMATEPUAIOB); HCCIEAOBAHHE CBOMCTB MKECTKOW BOJBI;
mpolecca TOpEHUs Kejle3a B KUCJIOpoAEe (BO3MOXKHO —HCIOJb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKaHHS KaUECTBEHHBIX PEaKIMii Ha MOHBI
(Maraus, xanbius, anoMuHus, nuHka, sxeneza(ll) u xenesa(lll), menu(Il);
HaOJI0/IeHNE U OMMCAaHUE MPOLIECCOB OKPALIMBAaHUS IUIAMEHU MOHAMH HATpus,
Kamuss W Kanblus ~ (BO3MOXKHO — KCIIOJNb30BaHHE  BHJIEOMATEPHANIOB);
uccienoBanre aM(OTEPHBIX CBOWCTB THAPOKCHA ATIOMUHUS U THUIPOKCHIA
LMHKA; pElIeHrEe IKCIIEPUMEHTAIbHBIX 33]a4 10 Teme «BakHei1re MeTaibl U

X COCAUHCHUA»

XuMus u OKpYyzKaroias cpeaa
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Hosele MaTepuansl n TexHonoruu. BemecTBa M marepualbl B IIOBCEIHEBHON
JKU3HM 4YelloBeKa. XUMUs U 310pOBbE. be3onacHoe UCIOab30BaAHUE BELIECTB U
XUMHUYECKUX peakiuil B ObITy. [lepBas momomip npu XMMHUYECKHUX OXKOTax M

OTpPaBJICHUAX

4.2

OCHOBBI  JKOJIOTHYECKOM  TpaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHue
okpyxkatomen cpeast [1IK. Pons xumun B perieHuu KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble UCTOYHUKU YIIIEBOJAOPOJOB (Yyroyib, MPUPOIHBIA Ta3, HE(PTH),

MPOAYKTHI X MepepabOTKH, UX POJIb B OBITY U MTPOMBIIIJIEHHOCTH

4.3

XUMUYECKUI 3KCIIEPUMEHT: U3yUeHHE 00pa3lioB MaTepuasioB (CTEKIIO, CILIaBbI

METAJIJIOB, OJIMMEPHbIE MaTEPUAIbI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOGOBAHUA K NPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOT'0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O TI03HAaBa€MOCTH SIBJICHMH NPUPOJAbI, NOHUMAaHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMHUYECKOW HAyKHM KaK 00JaCTH COBPEMEHHOIO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOLIeH KyIbTYphl W IPaKTHYECKOU
NEeSITEeNbHOCTH YEJIOBEKAa B YCIOBHMSX COBPEMEHHOI'O OOIIECTBA;

IIOHUMAHHUEC MECTAa XUMHUHU CPCIU NPYTHUX €CTCCTBCHHBIX HAYK

1.2

0 HAaY4YHbIX MCETOJAAaX IO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUYCHHA
XUMHNYCCKHUX peaKuHﬁ; YMCHHC HCIIOJIB30BAaTh MOJCIN JJIA

00BACHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

13

0 cdepax npodecCHOHATBHON NeATETbHOCTH, CBI3aHHBIX C XUMHEN U
COBPCMCHHBIMU TCXHOJOTUAMHU, OCHOBAHHBIMU Ha JOCTUKCHUAX
XUMHUYECKOM HayKH, 4TO MO3BOJHUT OOYYalOUIUMCS paccMaTpUBaTh
XUMHIO Kak cdepy cBoelt Oyayuieit mpodeccuoHanbHOM 1eITeIbHOCTH
U ClleNaTh OCO3HAHHBIM BHIOOp XMMHUM Kak NMpO(UIBLHOrO mpenmera

TIpH TePEXO0/I€ HAa YPOBEHb CPEIHET0 OOIIEr0 00pa3OBaHUS

Bianenne cuctemMoil XMMHUYECKMX 3HAHMM W YMEHHE NPHUMEHATH

CUCTEMY XUMHNYCCKUX 3H3HI/II71, KOTOpas BKIIKOYACT:

2.1

BAOKHEHIINE XUMHUYECKHE TIOHATUSA: XUMHYECKMM D3JIEMEHT, aToM,
MOJIEKYJIA, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPOAHAsl CMeCh, OTHOCUTEJIbHBIE aTOMHasi W MOJEKYJspHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJSpPHAas Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJIb (CpelHss), XUMHUYecKas
peakuus, peaklUHd COEOUHEHMs, PEAKLUH pPa3JIOoKEHUS, PEaKLIUuU
3aMelIeHHs], peakluu oOMeHa, TerioBol 3(@eKT peakiuu, 3K30- U
SHAOTEPMHUUYECKHE PEAKLUU, PAacTBOp, MAaccoBas J0Js XHMHUYECKOTO
3JIEMEHTAa B COEJMHEHUH, MaccoBast J0JIsI U IPOLICHTHAs! KOHIIEHTPALHs

BEIIECTBA B PACTBOPE, SIPO aTOMA, DIICKTPOHHBIH CIIOI aTOMa, aTOMHasI




opOuTanbp, paguMyc aroMa, BaJCHTHOCTb, CTENEHb OKHCIICHHS,
XMMUYECKast CBSA3b, DIIEKTPOOTPHLIATEIBHOCT, MOJISIPHAS M HENOJIAPHAS
KOBAJICHTHAass  CBSI3b, MHOHHAs  CBA3b, METAJUINYECKas  CBA3b,
KpUCTAJUIMYeCKass pemérka (aroMHas, WOHHAsA, MeTauTM4ecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHUOH, 3JIEKTPOJUT U HEINIEKTPOIIUT,
NIEKTPOJIMTUYECKAs JAUCCOLMAIMS, pPEaKIMd HMOHHOTO OOMeHa,
OKHCIINTEIIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKLUUH,  OKUCIUTENb U
BOCCTaHOBHTENIb, OKHCJICHHE ¥ BOCCTAHOBICHHE, DIICKTPOJIH3,
XMMHUYECKOE paBHOBecHE, OOpaTMMble W HEOOpaTUMbIEC pPEaKIIUH,
CKOpPOCTh XHMMHYECKOW peakiuu, Kataimmzarop, [1JK, kopposus

MCTaAJITIOB, CIIJIaBBbI

2.2

OCHOBOIIOJIAralONIMe 3aKOHbl XMMHHU: 3aKOH COXPAHEHUS Macchl,
nepuoguueckuii  3akoH J(J. MeHnneneeBa, 3aKOH IIOCTOSHCTBA

COoCTaBa, 3aKOH ABoraszo

2.3

TCOpHUH XHUMHH: ATOMHO-MOJICKYJISIpHAad TCOpuUs, TCOpUA

BHCKTpOHHTHqCCKOfI JUCCoalnu

Bnangenue ocHoBamu XHUMHYCSCKOHN I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ
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YMEHHE TPAaBUIIBHO UCIIOJIB30BATh N3YUEHHBIE BEIIECTBA U MATEPHAIBI
(B TOM wuyHucle MMHEpaJbHBbIE YIOOpEHHs, METaUlbl M CIUIABBHI,
MPOAYKTHl TEepepadOTKA MPUPOIHBIX HCTOYHHUKOB YTIIEBOJIOPOJIOB
(yrasi, mpupoAHOro rasa, He(TH) B OBITY, CEJIBCKOM XO3AHCTBE, Ha
MPOU3BOJICTBE M TOHWMAaHHWE 3HAYCHHUsS >KUPOB, OEJIKOB, YIIIEBOJIOB
JUIs OpraHKU3Ma YelloBeKa; yMEHHe MPOTrHO3UPOBATh BIMSHUE BEIIECTB

U XUMHUYCCKUX HNPOUCCCOB HA OpPraHHU3M 4YCJIOBCKAa W OKPYKAIOUIYIO

MIPUPOIHYIO CPENY

3.2

YMCHHUEC HUHTCTPUPOBATHL XUMHUYCCKUC 3HAHHUA CO 3HAHUSAMU APYTrUX

y4eOHBIX TPEIMETOB

3.3

HaJM4yue OombITa paboThl C Pa3IMYHBIMH MCTOYHUKAMU HH(POpMAIUN
Mo XUMMU (HaydHas M HAy4HO-TIOMYJISIpHAs JIMTEpaTypa, CIOBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHBHO OLICHUBATh I/IH(l)OpMaHI/IIO 0 BCUICCTBAX, HX
IMpEBpPALICHUAX n MMPAKTUHYICCKOM MMPUMCHCHUN n YMCHUEC

HCIOJb30BaTh €€ s peICHUA yqe6HO-H03HaBaTeHBHBIX 3aga4

BJ'IaI[eHI/Ie OCHOBAMH TIOHSITHHHOTO amnmnapara M CHMBOJHUYECKOI'O

A3bIKA XUMHUHU OJI1 COCTaBJICHHUA (bopMyn HCOPraHUWYCCKHUX BCHICCTB,




YpAaBHEHUNA  XUMHUYECKHUX  pPEAKUMWA; OCHOBAMU  XHMHYECKOM

nomenkiaarypsl (IUPAC u TpuBHAaIBHOM)

YMeHue oOBACHATH CBSA3b IOJIOKEHUS 3ieMeHTa B [lepuogunueckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsj sapa, oOlee Yucio
JJEKTPOHOB), PACHpPEICICHUEM 3JEKTPOHOB 110 SHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOA0B, KAIHS U KaIbLIUs
[IpencraBnenue O  NEPUOJAMYECKOM  3aBUCUMOCTM  CBOMCTB
XUMHAYECKHX JJIEMEHTOB (paJlyc aTroMa, 3JIEKTPOOTPHIATEIBHOCTS),

6 MPOCTBIX W CJOXKHBIX BEUIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepmonnueckoit cucremMe (B MaybIX TMepuUofax MW TJABHBIX
MOJrPyYIaxX) U AIEKTPOHHOTO CTPOCHUS aToMa

7 YMeHue K1acCupUIMPOBATH:

7.1 XUMHYECKUE 3TIEMEHTBI

7.2 HEOpraHUYECKUE BEIIECTBA

7.3 XUMHUYECKUE PEAKITUI

8 YMeHue onpeaensTh:

81 BaJICHTHOCTh U CTEMEHb OKHCIEHUS XMMHUYECKUX DIIEMEHTOB, 3apsi

' MOHA

82 BHUJT XMUMHYECKOH CBSI3M M THUI KPUCTAIIMYECKOH CTPYKTYphl B

' COEIMHEHUSX

8.3 XapakTep Cpebl B BOJHBIX paCTBOPAX BEIIECTB (KUCIIOT, OCHOBAHHN)

8.4 OKHCITUTEIh U BOCCTAHOBUTEIh

9 YMeHue xapakTepu3zoBaTh PU3NYECKUE U XUMUUYECKUE CBOICTBA:
MPOCTHIX BEIIECTB (KHUCIOPOA, O30H, BOJOPOJ, TpaduT, aimas,

9.1 KpeMHHH, a3oT, Qocdop, cepa, XJIOp, HATPHH, KalWid, MarHuu,
KaJIbITWH, A TFOMUHHM, KEJIe30)
CIIOKHBIX BEIIECTB, B TOM UHCJIE€ HUX BOJHBIX PacTBOPOB (BOAa,
aMMMaK, XJOPOBOJIOPOJl, CEPOBOJIOPOJ, OKCHIBI M T'MIPOKCHIBI

9. MetaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xenesa (II u

' III), okenpasr yraepona (I u IV), kpemuus (IV), azota u dochopa (111
u V), cepot (IV u VI), cepuucras, cepHas, a3oTHCTas, a30THasd,
dbochopnas, yroapHas, KpeMHHUEBasi KHCIOTA U MX COJIN)

9.3 IIPOTHO3UPOBaTh M XapakTepu3oBaTb  CBOWCTBAa  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa M CTPOCHUA, IPUMCHCHHE BCIICCTB B
3aBUCHMMOCTH OT UX CBOfICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUYCCKHUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHLBIX YCIIOBHUAX

VYMeHnune cocTaBisITh MOJICKYJISIPHBIC U HOHHBIC YPaBHCHHUA pCaKHHﬁ, B

10
TOM YHCJIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEeaKIuil
103 WUTIOCTPUPYIOIIMX ~ XMMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (TpyIii) HEOPraHUYECKHUX BEIIECTB
104 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXK/1y HUMH
11 YMeHue BBIYUCIATh (IPOBOIUTH PACUEThl):
111 OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO Macchl BEIECTB,
' MacCOBYIO JIOJIO0 XMMHUYECKOTO 3JIEMEHTa B COSTMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00beM ra3oB
114 [0 YpPaBHCHUSAM XHMHYECKUX PEAKIMA W HAXOIUTh KOJIUYICCTBO
' BelIecTBa, 00BEM 1 MacCy peareHTOB WU MPOAYKTOB PEaKIHH
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOTO  TO3HaHusA  (HaOIIOJeHue,
121 M3MEpEeHUe, SKCIIEPUMEHT, MOJICITUPOBAHNE) PH U3YUICHUHU BEIICCTB U
' XUMHUYECKUX SBIEHUH; yMeHHEe CPOpMyIUpOBaTh MpodIeMy U
MIPEITIOKUTH ITYTH €€ PEIIeHUs
129 O0e3omacHOl PabOThl C XWMHUYECKHMMH BEIIECTBAMH, XUMHYECKOU
' MOCYA0N U TabopaTOpPHBIM 000PYAOBaHHUEM
npaBuUiaMu 0€30TTacCHOTO 0OpAIeHUs C BEIIECTBAMH, UCIIOJIb3YEMBIMH
B TIOBCETHEBHOM KM3HU, TIPABUIIAMU MTOBEACHUS B LIESIX cOepekeHuUs
123 30pOBbSl M OKPYXKAIOIIEH MNPUPOJHON Cpelbl; MOHMMAaHHE Bpena
' (omacHOCTH) BO3JCHCTBHSI HAa >KUBBIE OPTaHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS M TPEIOTBPAIICHHUS HX BPEIHOTO
BO3JICHCTBUS
13 Hannune mpakTuuecKuX HaBBIKOB TUIAHUPOBAHHSI U OCYIIECTBICHUS
CIIEYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3YYCHHE W OMHCaHUE (PU3NIECKUX CBOWMCTB BEIIECTB; 03HAKOMIICHHE

C (bHSPI‘-IGCKI/IMI/I n XUMHNYCCKUMHU SABJICHUAMU, OIIBITHI,




WUTIOCTPUPYIOIINE TPU3HAKU MPOTEKAHUSI XMMUUYECKUX PEaKIHii

13.2

M3Yy4eHHE CIIOCOO0B pa3/ieTIeHHs cMeceit

13.3

IIOJIy4Y€HUE KHUCIOpoaa W HM3YYCHHE C€Iro CBOﬁCTB; IMOJTY4YCHHUC
BOAOpPOAa U U3YUYCHHUE €TI0 CBOP'ICTB; IMOJIYYCHHE YIJICKHCIIOrO rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIYUYCHHUEC aMMHAKa U U3YYCHHUEC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPENEICHHOM MAacCOBOM  Jl0JIed

pacTBOPEHHOTO BEILIECTBA

135

MIpUMEHEHHE WHAUKATOPOB (;makmyca, METHUJIOpaHKa u
beHondranenna) s ONpeAeNeHUs XapakTepa Cpelsl B PacTBOPAx

KHCJIOT U IJ.[CJ'IO‘ICIZ

13.6

WCCIIEIOBAaHHE M OIMUCaHHE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3aUMOACHCTBUSI KHCIIOT C METalJlaMH,
OKCHUJAMH  METaJUIOB,  pPAacCTBOPUMBIMH M  HEPACTBOPUMBIMU
OCHOBaHUSIMHU, COJISIMU; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUA;
BBITECHEHHE OJHOIO MeTajjla JpYrMM W3  pPacTBOpa  COJIH;
uccienoBaHue aM(OTEpHBIX CBOWCTB THUIPOKCHIIOB AIIOMHHHS H

MUHKA

13.7

pelieHne YKCIePUMEHTANIBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIEC KJIacChl
HEOPraHMYECKUX COCTMHEHUI; «ONEeKTPONIUTHYECKAS
oucconuanusy; «BakHeimme HeMETaaabl W HX COECIUHEHUS,

«BaxHeHIlne MeTaJUIbl U UX COEIUHEHUS))

13.8

XUMHYECKHE  OKCIEPUMEHTBHI,  WJUIIOCTPUPYIOLIUE  TMPU3HAKH
MPOTEKAHUS PeaKIuii MOHHOTO OOMEHA; Kau4eCTBEHHBIC PEaKIMH Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpPAaX HOHBI: XJIOPUI-, OpOMHI-,
vonua-, cynedar-, docdar-, kapOoHAT-, CHIUKAT-aHHUOHBI,
TUIPOKCHU/I-UOHBI, KATHOHBI aMMOHHUS, MarHus, KaJbIlHs, aTFOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

VYwmenue:

141

NpEACTAaBJIATL  PE3yJIbTAaTbl 3KCIICPUMCHTA B (I)OpMC BBIBOJIOB,
J0Ka3aTcIIbCTB, l"pa(l)I/IKOB u Ta6J'II/II_[ U BBIBIIATH OMIITMPHUYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHABIIMBATh CBSI3M MEXKTY PEATbHO HAOMIOaeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TIPOLIECCaMU, IPOUCXOASIIMMU B MaKpO- U MUKPOMUPE,

OOBSCHITH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHDB JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Kon IIpoBepsieMblii 3J1eMeHT COlePKAHMS
1 [lepBoHavasibHBIE XUMUYECKUE TTOHSATHUS
1.1 UucTtsie BemecTBa u cmecu. CriocoObl pa3aesieHus cMecei
12 ATOMBI W MOJIEKYJIbl. XUMHYECKHE 3JIeMEHThl. CHMBOJBI XUMHYECKHX
' s1eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA.
. Xumundeckas ¢popmyna. BageHTHOCTh aTOMOB XMMHUYECKUX AiieMeHTOB. CTerneHb
' OKUCIICHUS
3aKOH TMOCTOSHCTBA cocraBa BewlecTB. (OTHOCHTENbHAs AaTroOMHas Macca.
14 OTtHocuTeNbHAS MOJIEKYJISIpHAst Macca. MaccoBast 10J11 XUMHUYECKOTO JIeMEHTa
B COCAMHEHUU
15 KommgectBo BemiectBa. Mok, Momsipaas macca. MosipHBIE 00BEM Ta30B.
' B3anMocBs3b KoMuecTBa, MacChl M YMCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 @u3znuecKkue U XMMUYECKHE SIBIICHUS. XMMUUYECKAsl peakluus U e€ MPU3HAKU.
' 3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUECKUE YPAaBHEHUS
) [lepuonnueckuit 3akoH u Ilepuoanuyeckass cucTeMa XMMHUYECKHX AJIEMEHTOB
J .. MenneneeBa. CtpoeHue aToMOB
[Iepnonnueckuit 3akoH. [lepuonnueckas cuctema XMMHU4ECKUX 31eMeHToB J1.1.
21 Menneneesa. [lepuoast u rpymnmbl. OU3HUEecKUil CMBICT TOPSAIKOBOTO HOMEPA,
HOMEPOB Neproa U TPYIIIbI JJIEMEHTA
Crpoenue aromoB. CocraB aToMHBIX siaep. M3otombl. DnekTponbl. CTpoeHue
2.2 ANIEKTPOHHBIX  000704YeKk aroMoB TmepBbIX 20 XUMHUECKUX JJIEMEHTOB
[Tepuonnueckont cucremsl /.. Menaeneesa
3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHUUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kalus, Kamblus (paguyca aTOMOB, DJJIEKTPOOTPUIIATEILHOCTH,
2.3 METATMYECKNX W HEMETAIUIMYeCKHX CBOMCTB) M HX COCOUHEHHH B
COOTBETCTBUM C TIOJIO)KEHHEM »dJIEeMEHTOB B Ilepmomumueckoil cucreme u
CTPOCHHUEM UX aTOMOB
3 CrtpoeHue BelecTBa
Xumnueckass  cBsi3b. KoBasieHTHas  (HOJsipHasi U HEMOJsSIpHasl)  CBS3b.
3.1 DNEKTPOOTPULIATEILHOCTh XUMUYECKUX  DJIEMEHTOB. HNonHas  cBs3b.

Metamnuueckas CBA3b




3.2

Tunsl  kpucTauIMdeckux  peméTok (aToOMHas, MOHHAs, MeTaJuIndecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTALIMYECKOM PEUIETKH M BHUIA

XUMHUYECKOH CBA3U

Baxwneimue NpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramner m mx

COCIUHECHUA. Meramisl 1 UX COCIMHCHUA

41

Knaccupukanus v HOMEHKIIATypa HEOPTraHMYECKHX COEIMHEHHH: OKCHIOB
(coneobpa3syromue: OCHOBHBIE, KHUCJIOTHBIE, ampoTepHbIC) u
Hecosieo0pa3yrole; OCHOBaHHMN (LIENOYM W HEPACTBOPUMBIC OCHOBAHUS);
KHCJIOT (KHCIOPOJCOACpKAIMEe U  OCCKHCIOPOJHBIC, OJIHOOCHOBHBIC W

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

dusnyeckue MW XHMHUYECKHE CBOMCTBa IMPOCTBIX  BCHICCTB-HECMCTAJLJIIOB:

BOZIOPOJIa, XJIOpa, KUCIOPO/a, cephl, a30Ta, hocdopa, yriepoaa, KpEeMHUS

4.3

duszndyeckrue M XMMUUYECKHUE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJLJIOB: JINTHUS,
HaTpuA, Kajlusd, Mardivusd U KaJIblWs, aJJIOMHUHUA, KEJIC3a. BHGKTpOXI/IMI/I‘IeCKI/If/'I

PsAI HAaPSDKEHUM METAJUIOB

44

du3nuecknue M XMMHUUYECKHE CBOMCTBA BOOOPOJHBIX COGIII/IHGHI/Iﬁ HEMCTAJIIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOAA, aMMHUAKA

4.5

dusnyeckne U XMMUYECKUE CBOMCTBAa OKCHIOB Hemetamios: cepsl (IV, VI),
asora(Il, 1V, V), dochopa(Ill, V), yraepona(ll, 1V), kpemuus(IV). ITonyuenue

OKCHJI0B HEMETAJIIIOB

4.6

Xumuyeckue cBoiictBa okcunoB: MetamioB IA-IIIA rpymm, nunka, mequ(Il) u

xenesa(ll, 11). [TonydyeHne OKCHI0B METAILIIOB

4.7

XUMHUYECKUE CBOWCTBA OCHOBaHMH M aM(OTEpHBIX TUAPOKCHJIOB (Ha MpHUMeEpe
THJIPOKCUOB  alIOMMHHUA, Kele3a, IuHKa). [lomydyeHue ocHOBaHUH U

aM(OTEPHBIX THAPOKCHIOB

4.8

OOme XMMHUYECKHe CBOWCTBA KHCIOT: XJIOPOBOJOPOJHON, CEPOBOJOPOIHOM,
CEPHHUCTOM, CEepHOM, a30THOH, (ochHOpHOH, KpeMHHEBOW, yroibHOW. OcoObie
XMMHYECKHE CBOWCTBA KOHLEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

[Tonyuyenue xkucnor

49

OOme XMMUYecKre CBOMCTBa cpeHUX conei. [lomyuenue coneit

4.10

HOJ’IY‘{CHI/IC, CO6I/IpaHI/Ie, pacno3dHaBaHUC BOJOpOJ4, KHUCIOpOAda, aMMHaKa,

YIJICKUCIIOIO ra3a B Ha60paTOpI/II/I

4.11

[Tonyyenne aMMmaka, CEpHOM M a30THOM KHUCIOT B MpOMBINUIeHHOCTH. O0mue

CITOCOOBI IOJIYUCHHA METAJIJIOB




4.12

I'enetnueckas cBA3b MECXKAY KJ1aCCaMH HECOPTraHUYCCKUX COGI[I/IHCHI/Iﬁ

XuMmudeckue pC€aKkunun

5.1

Krnaccudukanus XuMHUeCKUX peaklMii o pa3Iu4HbIM IPU3HAKAM: 110 YUCTY U
COCTaBY Y4YacCTBYIOUIMX B PEaKIUU BELIECTB, MO TeIoBoMY 3(deKTy, o

U3MEHEHHIO CTCIECHEH OKHUCICHUS XUMUYSCKHUX AJIEMECHTOB

5.2

TernoBoit 2P PeKT XUMHUUECKON peakIuy, TEPMOXHUMUYECKUE YpaBHEHUS. DK30-

U SHAOTCPMHUYCCKUC PCAKIINU. TepMOXI/IMI/I‘-IeCKI/Ie YpaBHCHHUA

5.3

OKUCIINTEIBHOBOCCTAHOBUTEbHBIE peaKIMU. OKHCIUTEIN U BOCCTAHOBHUTEIH.
[lpomecchl ~ OKHCIEHHUS W BOCCTAHOBICHHSA.  OJJEKTPOHHBIA  OamaHC

OKHCJIUTETLHOBOCCTAHOBUTEILHOM pCaKkiuu

5.4

TeopI/IH BHGKTPOHHTHHGCKOﬁ Jucconuanuu. KaTI/IOHBI, AHHUOHBI. :‘)HGKTpOHI/ITH n

HCOJICKTPOJINTHI. CuibHbIE U c1a0bIe QJICKTPOJIMTEI. CreneHn Jucconuanuun

5.5

Peakuuu noHHOTO obMeHa. YcaoBHs IMPOTCKAHUA peaKI_II/Iﬁ HMOHHOTI'O 06M6Ha,

IIOJIHBIC U COKpaH_IéHHLIe HOHHBIC YPABHCHUA peaKHI/Iﬁ

XHMHMS M OKpY’KAOIIasl cpenia

6.1

BemectBa u Marepuansl B IOBCEAHEBHOM JKH3HM 4eloBeKa. be3omacHoe
UCIOJIb30BAaHNE BEIIECTB M XMMHUYECKHX peakiuil B jadopaTopuu U OBITY.

HepBa;I MNOMOIIb IMPU XUMHUUICCKHUX 0KOTI'aX U OTPABJICHUAX

6.2

XuMUYeckoe 3arps3HEHHE OKpyXaromiedl cpeabl  (KHCIOTHBIE — JTOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MpeAOTBPAIICHUS
[IpenenpHas nomyctumasi koHneHtpanus BemectB (IIJK). Pomp xumuum B
pEeIIeHUN JKOJIOTHYECKUX TMpoOsieM. YcuieHue mapHUKOBOro sddekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepwl, azora, ¢ocdopa, yriaepojaa, KpEMHUS U UX COCTUHEHUU B
ObITY, MEIWIMHE, TNPOMBIIUIEHHOCTH M CEeIbCKOM Xo3zsicTBe. [lpumenenue
METAIJIOB M CIJIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH MX coelnHeHH. [IoHsATHe 0 KOPPO3UN METAJIJIOB, OCHOBHBIE

CIOCOOBI 3aIIUTHI KX OT KOPPO3UU

6.4

[IpupoaHble HMCTOYHHKH YIIEBOJOPOJOB (yrojib, MNPUPOIHBIA Ta3, HedTh),

MPOIYKTHI KX TiepepaboTku (OCH3MH), MX POJIb B OBITY U MPOMBIIIJICHHOCTH

6.5

[lepBoHayanbHbIe TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHUSAX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJI, ITIMLIEPUH, YKCYCHasl KUCIIOTA).
[TonsITHE O OMOTIOTUYECKU BYKHBIX BEIIECTBAX: )KHUPaX, OeIKax, yriieBoAax — U UX

POJIH B )KMU3HU YCIIOBCKA




PacuéTrr:

7.1 1o popMysiaM XUMHYECKUX COSAMHECHHM
1.2 Macchl (MacCOBOM) JI0JIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOANYECKHUE MATEPHUAJIbBI IJIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU

HUHTEPHET
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