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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma no yudeOHOMY MpeaMeTy «XHMHsD» COCTaBJIE€HA B
HOJIHOM COOTBETCTBUH C:

- ®@epnepanbHOl  00pa30BaTENbHONM  MPOrpaMMOM  OCHOBHOTO  OOIIETo
oOpa3oBaHMsI, YTBEPKIACHHON MpHUKa3oM MUHUCTEPCTBA MPOCBELICHUS
Poccuiickoit ®enepanmm ot 18.05.2023 No 370 "OO6 yTBepkaCHUU
denepanbHOM  00pa3oBaTeIbHOM  MpPOrpaMMbl  OCHOBHOIO  OOLIETo
oOpa3oBaHus" (C W3MEHEHUSMH, BHECEHHBIMM NpUKa30oM MuHHCTEpCTBA
npocsenienust Poccuiickoit @eneparmu ot 01.02.2024 Ne 62, ot 19.04.2024
Ne 171, ot 09.10.2024 Ne 704).

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUA
COCTaBlieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalbHOl pabdoueil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIEIIIUU MPErogaBaHus y4eOHOro nmpeaMera « XuMus»
B 00pa3oBartenbHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma 1Mo XUMUW MaéT MPEACTABICHUE O IEJAX, OOImEeH cTpaTernu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCS CPEICTBAMHU Yy4eOHOTO
mpeaMeTa,  YCTaHaBIMBAaeT  OOsA3aTENIbHOE  NPEIMETHOE  COJEpIKaHUE,
MpeaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE TIO
paszmenaM W TeMaM MPOTPpaMMbl 10 XHMHH, OTMPEIASIACT KOJWYCCTBEHHBIC U
KaueCTBCHHBIC XapaKTEPUCTHKH coJiepKaHus, PEKOMEHyEMYIO
MOCJIEIOBATEIPHOCTh ~ M3YYEHUS XHUMHH C y4€TOM  MEXIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Tporecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolIuXCs, OMNpPEAeSseT BO3MOXHOCTH TIpeAMera i
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTesIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs, a TakKe TpeOOBaHMM K
pe3ynbTatam oOy4eHHUs XUMUW Ha YPOBHE I1eJIeH N3YUYeHUs MPEeMETa U OCHOBHBIX
BUJIOB Y4COHO-TIO3HABATEILHON JEATEILHOCTH OOYyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHUE XHWMHH CIY)KUT OCHOBOW JUIsi (OPMHPOBAHUS MHPOBO33PCHHS
0oOy4aromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
posib WrpatoT (GopMUpyeMble XUMHUEWU MPECTABICHUS O B3aUMOIPEBPAIICHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TI00aThHBIX
npo0ieM YCTOMYMBOIO PA3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUYECKOM,
MUIIEBOIN U 3KOJIOTUYECKON O€30MacCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydenune xumuu:



CHOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYpPHI JIMTYHOCTH, €€ 0011el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHME MBIIUICHUS M TBOPUECKHX CIOCOOHOCTEH
OoOy4JaromMxcs, HABBIKOB KX CaMOCTOSITENIBHOW Y4eOHOW JIeATENbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEAOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KakK B
MOBCEIHEBHOM )KM3HU, TAK U B IPO(PECCUOHATILHOM 1€SITEIbHOCTH;

3HaKOMHUT CO CHeuu(uKod HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOBI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIUXCSl;

CocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYYEHMHM XUMHUU OOECIEUMBAIOTCSA CIEIM(PUKON
COJepKaHusl  y4yeOHOro  IMpenMera, KOTOPbIM  SBISETCS  I€1arorU4ecKH
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHUH Ha OMPEIEIEHHOM 3Tarne eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTraHUYECKOM XHUMHM U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TOHSITHI
OPraHUYEeCKON XUMUH.

CrpykTypa coaepkaHus MpOrpaMMbl IO XMUMHH C(OPMHPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopepaHue CKIIAJbIBAETCS W3 CUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peakuuu. OO0€ H3THU CHUCTEMBI CTPYKTYPHO OPTaHM30BaHbl TIO0 TMPUHIIMITY
MTOCJIEA0BATEIBHOTO PA3BUTHSI 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOr0 YpOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanyeckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelCTaBlIeHUH 00 BJIEKTPOJUTUYECKON OHUCCOLMAllMM BELIECTB B
pacTBopax.

TeopeTndyeckne 3HaHMS PACCMATPUBAKOTCA HA OCHOBE OMIMPHUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIIBHO OT OJHOTO
YpPOBHSI K JPYrOMY, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U IOIYYEHHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHHe TMpOrpaMMbl MO XHMHU  CIOCOOCTBYeT  (HDOPMHPOBAHUIO
IIPEACTABICHNS] O XMMHYECKON COCTABIISAIOIIEH HAyYHOW KapTUHBI MUpPA B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOJAbI, LIEHHOCTHOTO OTHOLICHUS K HAyYHOMY 3HAHUIO H



METOJaM TMO3HaHUs B Hayke. M3ydeHune XUMHUHM MPOUCXOAUT C TMPHUBJICUCHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEeOHBIX MpeaMeToB: «OKpyX)arloumili Mupy,
«buonorus. 57 kinaccb» U «PuU3MKa. 7 KIaccy.

[Ipy wu3yyeHUH XUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JESITEIbHOCTH 4YEJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOU KYJBTYPBHI.
3amaga y4yeOHOro MpeaMeTra COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHUYECKHX
3HAHUN — BaXKHEHIIMX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX MOJTOKEHUH,
JIOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blka HayKd, B
OpUOOIIEHUH K HAay4YHbIM METOJaM II03HAHUS IMPU HM3YyUYEHUU BELIECTB U
XUMHYECKHUX peaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIBHOW M Y4EOHO-UCCIIEI0BATENbCKOU
NESTEIIbHOCTH, OCBOCHHM TpaBUJ 0€30MacHOr0 oOOpalleHHsl C BELIeCTBAaMH B
MOBCE/IHEBHOM JKU3HHU.

[Ipy M3yyeHUn XMMUU HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XKHOE
3Ha4YeHHE MPUOOPETTU TaKUE 1T, KaK:

— (¢GOpMHpOBaHHE WHTEIUICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY HPUHSATHIO PEILECHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOyYeHHMs] Ha CHCTEMaTH4eCKoe MpUOOIIeHHUE
O0yJarommxcs K CaMOCTOSITENIbHON MO3HABATEIBHON ACSITENbHOCTH, HAyYHBIM
MeToJaM TO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHre YCI0BUM, CITIOCOOCTBYIONIUX MPHOOPETEHUIO O0yJarOIIIMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBHIX KOMITIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHE JIJIS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmel (QyHKIIMOHATFHOW U  €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM 4YHCJIE€ YMEHUW OOBSICHITH U OICHUBATh SIBICHUS
OKpY’KaoIllero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHH, TPUMEHATh WX TPH pEHICHHH TpoOJieM B TIOBCEIHEBHON >KHM3HU U
TPYZILOBOU IE€ATENBHOCTH;

— (QopmupoBaHue y OOyyarolmuxcs TyMaHUCTHUYECKHX OTHOILIEHUH,
MOHMMAaHUs [EHHOCTH XHUMHYECKHX 3HaHWUW i1 BBIPAOOTKH DKOJOTHYECKH
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYJIOBOM JE€ATENbHOCTH B LEJISAX
COXPAHEHHUS CBOETO 310POBbS U OKPYKAIOIIEH TPUPOTHON CPEBI;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CAMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,



TOTOBHOCTU K OCO3HAHHOMY BBIOOpY IpOo(uis U HAmpaBICHHOCTH JalbHEHUIIEro

oOy4JeHwUs.

Pabouass mporpamma mo ydeOHOMY MpeaMETy «XUMHUA» (QOPMHUPYETCS C
yuetoM paboueid mporpammbl Bocmutanus MBOY COII Ne22. Dta paborta
OCYILECTBIISIETCS B CEIyIOMUX (hopMax:

[ToOyxnenue oOywaronmxcs coOM0gaTh HAa YpOKe OOLIECHpPUHATHIC
HOpPMBI  TIOBEJICHMs,  MpaBUjia  OOIIEHUS  CO  CTaplIMMH
(megaroruyeckMMu pabOTHUKAMHU) U CBEPCTHUKAMHU (0OyJarOIUMHUCH),
MPUHITUIBL Y4€OHON AUCIUIUIMHBI U CAMOOPTaHU3alIUH.

[IpuBnedyenre BHUMaHHUS OOYYAIOMIMXCA K IIEHHOCTHOMY AacHEeKTy
U3y4aeMbIX Ha ypOKax MpeIMETOB, IBIICHUI, COOBITHI Uepes:

— JEMOHCTpalMi0 O00yYarolMMcsi MPUMEPOB OTBETCTBEHHOTO,
IPaXJTaHCKOTO TIOBEICHHWS, TPOSBICHHS YEIOBEKOIIOOUS U
T00pOCEePACYHOCTH,

— oOpaleHre BHUMaHUS Ha SIPKUX AesTeNlel HAyKH, CBSI3aHHBIX C
U3y4aeMbIMH B JaHHBIM MOMEHT TE€MaMH, Ha TOT BKJIAJ,
KOTOpPBI OHM BHECIM B pa3BUTHE HaIlled CTpaHbl U MHpa, Ha
JIOCTOMHBIE TMOApPaKaHWUS MPUMEPHl WX YKU3HH, HA MOTHUBBI UX
MOCTYTIKOB;

— WCTOJB30BAHME HA ypokax WHGOpMAIMKU, 3aTparuBarolen
Ba)XHBIE COIMATIbHBIC, HPABCTBEHHBIE, STUYECKHE BOIIPOCHI.
Hcnonb30BaHWE  BOCIMUTATENBHBIX  BO3MOXXHOCTEU  COJAEpPKAHUSA
y4eOHOro npeamMera st PopMHUPOBAHUS Y O0YHAIOLIUXCA POCCUMCKUX
TPaJAMIIMOHHBIX  JTyXOBHO-HPABCTBEHHBIX U  COIMOKYJIBTYPHBIX
LEHHOCTEH uepe3 MoA00p COOTBETCTBYIOLIMX TEKCTOB MJII UYTEHUS,

npoOJIEMHBIX CUTYyalUi A7t 0OCYKJIEHHS B Ki1acce.

NunnuupoBanue o0OOCYXIIEHUM, BBICKa3bIBAHUN CBOETO MHEHWS,
BBIPA0OTKH CBOETO JJMYHOCTHOTO OTHOIICHUS K H3y4aeMbIM COOBITHSIM,
SIBIICHUSIM, JIMIIAM, TIPOU3BEICHUSM XY/I0KECTBEHHOUN JHUTEpaTyphl H
UCKYCCTBA.

BxiroueHne B ypOK HUIPOBBIX TPOIENYp, KOTOPbIE TOMOTAOT
noJiiepKaTh MOTHBALMIO OOYYalOIIMXCSl K TOJYYEHUIO 3HAHUM,
HaJQKUBAHUIO TO3UTHUBHBIX MEXKJIWYHOCTHBIX OTHOIICHUW B KJacce,
MIOMOTAIOT YCTAaHOBJICHHUIO JOOpOKETaTENbHOU aTMOC(hephl BO BpeMs
ypoKa.

[Ipumenenne Ha  ypoKe€  HHTEPAaKTHUBHBIX  (opm  paboTHI,
CTUMYJIMPYIOIIMX [MO3HABATEIbHYI0 MOTHUBALIMIO OOYYArOIINXCS.



— Ilpumenenne rpymnmnoBoii paboTel WiIM pabOTBl B Mapax, KOTOpbIE
CHOCOOCTBYIOT ~ Pa3BUTHIO  HaBBIKOB  KOMaHAHOW  paboThl U
B3aMMOJICHCTBHIO C APYTUMH 00YYaIOIIMHCH.

— Bribop u ucnonb3oBaHue HA YPOKaX METOAOB, METOJUK, TEXHOJIOTHUH,
OKa3bIBAIOUINX BOCIUTATENbHOE BO3JCWCTBME HAa JUYHOCTH B
COOTBETCTBUHM C BOCIHTATEIBHBIM HJICAIOM, IETbI0 U 33aJa4aMu
BOCTIMTAHUS.

— HuunuupoBaHue H MOAJCPKKA HCCIEIOBATEIBCKOW JESTEILHOCTH
IIKOJILHUKOB B (OopMe  BKIIOYEHUS B  YPOK  Pa3IUYHBIX
UCCIIEIOBATENbCKUX 3aJaHUi, YTO J1aeT BO3MOKHOCTh OOYYaroIuMCs
IpUOOPECTH HABBIKK CAMOCTOSITEIBHOTO PEIIEHUS TEOPETUUYECKOM
npo0JsieMbl, T€HEpUPOBaHUSA U O(OpPMIIEHUS COOCTBEHHBIX THUIIOTE3,
YB@KUTEIBHOTO  OTHOLIEHUS K UyXUM HJesAM, MyOJIMYHOro
BBICTYIUICHHS, apTyMEHTUPOBAHHUS W OTCTaWBaHUSA CBOCH TOYKH
3pEeHHUS.

— YcTaHOBIIEHHE YBaXHUTEIbHBIX, JIOBEPUTEIBHBIX, HE(HOPMaTbHBIX
OTHOIIICHWH MEXAY YYHTEIEeM W YYCHHKaMH, CO3JaHHE Ha YpOKax
HIMOLIMOHAIBHO-KOM(OPTHOM CpPEIbI.

OOmiee 4uCIO 4YacoB, OTBEAEHHBIX [JIi MU3YyUYCHHUS Y4YEOHOTO MpeaMeTra
«Xumus» corimacHo ydeOHomy tuiany B MBOY COII Ne22, cocrasnser 136
JyacoB: B 8 kjacce — 68 4acoB (2 yaca B Heflen0), B 9 kiacce — 68 yacoB (2 yaca B
HEJICITIO).



COJEPXAHUME YYEBHOI'O IPEJIMETA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMUU B )KU3HHU YETOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. DU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax NMO3HAHMS B XMMHH. UHCTBIE BEHIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocTbie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyrna. BaaeHTHOCTP aTOMOB XHUMHYECKHUX SJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BewmecTB. OTHOCHUTENIbHAas aToOMHas Macca.
OTtHOcCHTENBHAS MOJIEKYJIsIpHAs Macca. MaccoBas 10 XMMUYECKOTO AJIEMEHTa B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKasl peaklys U €€ IMIPU3HAKHU.
3aKOH COXpAaHEHMs] MacChl BELIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHMUYECKOH MOCYIOH, MpaBWiiaMU paboOThl B J1a00OpaTOpuu U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHHEM, U3YUEHUE U OMUCAHUE
(¢u3MUecCKuX CBOMCTB O00pa3lOB HEOPraHWYECKHX BEIIECTB, HAONIOJCHHE
¢u3nueckux (MJIaBJIeHUE BOCKA, TasHUE JbJa, PACTUPAHHME caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbl) U XMMHUYECKUX (TOpEHUE CBEYH, NMPOKAJIUBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE Mejla C KUCTIOTON) SIBJICHUM, HAOIIOICHHE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUE, TUCTULISALUSA, XpoMaTorpadusi, IPOBEACHUE OUYUCTKU MMOBAaPEHHOM
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBENCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJIEIel MOJIEKYI
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpoctoe
BeulecTBo. HaxoxkneHuwe kuciaopojga B mOpupone, (U3NUECKue M XHUMUYECKUE
cBoiictBa (peakumu ropeHus). Oxcuapl. Ilpumenenue kucimopoaa. CrocoObl



MOJIYYCHHUST KHUCIOpoAa B JabopaTopuud W TPOMBINUICHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (deKkT XUMHUECKON peakiuu, TEPMOXUMHUYECKHE YypaBHEHUS,
DK30- M DJHAOTEPMHUYECKUE pEakiuu. TOIIMBO: Yroiab M METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOObI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputresb.  PacTtBOpHI.
HacpileHHble ¥ HEHACHIIIEHHBIE PacTBOPHL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 10Ji4 BEIECTBA B PaCTBOPE. XMUMHUYECKUE CBOMCTBA BOABL. OCHOBaHUS.
Ponp pacTBOpoB B IpuUpoJie U B KU3HU 4elloBeka. KpyroBopor Boabl B MIPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcuapl. Knaccuduxanuys
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujgoB. Dusnueckue ©U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHmil. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucnor. Gusudeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axkruBHoctw meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @u3ndeckue m XMMUYECKHE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIaCCaAMU HEOPIraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMNPEETICHUE COACPKaHUsI KUCIOPOAa B BO3AYyX€, MOJYYEHHUE,
coOupaHue, pacrmo3HABaHWE M H3YyUYCHHE CBOWCTB KHUCJIOpPOAa, HAOJIOJICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHus (moXapa), O3HAKOMJIEHWE C oOpa3liaMh OKCHIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, PACNO3HABAHWE W M3YYCHHE
CBOMCTB BOJIOpoja (TOpeHHe), B3auMocicTBre Bojgopoaa ¢ okcuaom meau (I1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aMMOJECHUCTBUE BOABI C METAIIIAMHU
(HaTpueM ©  KaubleM) (BO3MOXHO HCIIOJB30BAaHHUE BHIEOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzydyeHue B3zaumopeiictBusa okcupga menu (1) ¢ pactBopoM cepHOW KHCIOTHI,
KHCJIOT C MeTajulaMHi, peakluil HEUTpalh3alrH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajula APYTMM M3 pAacTBOPA COJIM, PEIICHHE
AKCIEPUMEHTANIbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKHUX
COECTUHEHUI».

[Mepuonuueckuii 3akoH u Ilepuoauyeckass cucreMa XUMHYECKHX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHCcANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMHUUYECKUX 3JeMeHTOB. l[loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMENbHbIE METAJLIBI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepuonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa.  KopoTkomepuonHas U JUIMHHONEPUOAHAS  (POPMBI
[Teprnonnueckoit cucrembl xumuieckux aeMeHToB [[. . Menneneesa. Ilepuomas
u rpynmbl. OU3NYECKUI CMBICH MOPSAKOBOIO HOMEpPAa, HOMEPOB MEpHOJA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3otonsl. Dnexktponsl. CtpoeHne
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUUYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepuCTHKA XUMHUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUsl paauyca aTOMOB XHUMHUYECKHUX 3SJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKUX CBOMCTB MO rpymraM U MepruoaaM.

3nauenue [leprnonnueckoro 3akona u [leprpoanveckoil CUCTEMbI XUMHYECKHUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yuyéHbId U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHast (TOJIipHAss M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 31EMEHTOB. lIOHHAsI CBA3b.

Crenenb  okucieHud.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LHMHKA C pacTBOPAMHM KHUCJIOT M IWIEJNOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanusi MEeXNOpeIMETHBIX CBSI3€d MPU U3YYEHUH XUMUM B 8 Kjacce
OCYIICCTBJISIETCS. 4Yepe3 MCIIONb30BAHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJIECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kilaccu(duKaus, TMepUOJUIHOCTh, HAOIIOJICHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: MaTepus, aToOM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUM 3apsl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYHUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucreMa XUMUYECKUX 2JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MNEPUOJOB, Kalausl, KaJIbLU U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHUEM »3JIEeMEHTOB B llepnoanueckon
CUCTEME U CTPOECHUEM MX aTOMOB.

CrtpoeHue BellecTBa: BHJIbI XMMHUYECKOW CBSI3U. THIBI KPUCTATTMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3IudHbIM MPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTEMEeHEeW OKMCIICHUS XUMHUYECKHUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIINH, TEPMOXUMHUUECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXuUMUYecKoW peakinuu. [loHsiTHE 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX U T€TEPOTeHHBIX
peakuusax. Ilonsatue o karanuse. [loHsiTHE 0 XUMUYECKOM paBHOBECUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETLHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pPEAKLHUH. CocraBneHue  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEaKIMii HIOHHOTO OOMEHa,
MOJHBIE U COKpAIIEHHbIE HMOHHBIC YypaBHEHHsS peakuuil. CBOWCTBA KHCIIOT,
OCHOBAaHMM U coJeil B CBeTe TMpPEACTaBICHUN 00 AJIEKTPOIUTHUYECKOM
nuccounanyu. KauectBeHHbIe peakiii Ha MOHBL. [[OHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPTraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIMPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLEcCa AWCCOLUMAIMU KHUCJIOT, IIEJIOYEN U  COJer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKAHUS  peakiuil  HMOHHOro  OoOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHHE Ta3a, oO0Opa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasiioKeHUs, COSTUHEHMUsI), pAclO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX peaKkIuid Ha HOHBI, peElICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppuanueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMoOAEICTBHE C MeTaJUlaMH, HEMETa/UlaMH, IejioyaMu). XJIIOPOBOJOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJydYeHHE, NpuMeHeHue. JleiicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHMU3M YeJOoBeKa. BakHeulme XJIOpuIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHn okucieHusi. CtpoeHune M (pu3myeckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOJIOPOJ, CTpOEHUE, PU3NYECKHUE U
XUMHUYecKue cBorcTBa. OKCHABI CEpbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3nUeckne ¢ XUMUYECKHE CBOWCTBa (oOmume Kak
MPEACTaBUTENS Kjacca KHCIOT W cChenupuieckne). XHUMHUYECKHE pPEaKIuw,
JeXalnue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAs pEaKLUs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl M €€ COeOUHEHH B Mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COCIUHEHHUSIMH Cepbl (KHCIOTHBIE JOK[IH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIEC CTENEHU OKHUCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XuMu4yeckue cBoicTBa. KpyroBopot a3ora B mpuponae. AMMuUax, €ro
dusznyecKkue u XMMHUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHMS,
ux pU3NUeCcKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHCIIOTa, €€ MojyuyeHue, PU3NUECKHe U XUMHUYECKHE
CBOMcTBa (0OOLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M CHelu(HUuecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMUYEeCKOe 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3JyXa, MOYBBl U BOJ0EMOB). Docdop,
ayoTpornuele Moaupukauuu ¢Gocdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kuciaora, Pu3ndecKue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonap3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrtepuctuka 3meMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHBIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOJA,  aAJUIOTPOIIHBIC
Moau(pUKalMM, paclIpoCTpaHeHWEe B MNpUPOJE, (U3MUECKHME U XUMHUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
bu3nueckue M XUMHUYECKHE CBOICTBA, JCHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPHUMEHEHHE. DKOJIOTMYeCKHue MpoOJeMbl, CBSI3aHHBIE C OKCHJIIOM
yraepona (IV), rumoreza rnoGanbHOrO MOTEMJIEHUS KIMMAaTa, IMapHUKOBBIN
addekr. YronpHas KucaoTa U €€ ColM, uX (PU3MUEeCKue U XUMHUUYECKHUE CBOMCTRBA,
noJlyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHaUaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KAaK O COCTUHEHUSIX
yriaepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIULEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIJIEBOAOPOAOB (yroib, NPUPOAHBIA Ta3, HeDTh),
MPOAYKTBl UX TepepaboTku (OEH3WH), UX POJib B OBITY U MPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: KHUpaX, OeNKax, yrieBojax — U uxX
poJiM B JKM3HM 4YeJloBeKa. MarepualibHOE €IWHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBONCTBA, IMOJYy4YEHUE W
npumenenne. CoenuHeHHs KpeMHusi B mpupoge. OOmue mnpeactaBieHus 00
okcunie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOJb30BAHUE B
ObITYy, B IIPOMBINUICHHOCTH. Ba)kHeWIlIMe CTPOUTENbHBIE MaTepHallbl: KepaMHUKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIb30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B MIOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3I[0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)xkarolre (QU3NYECKHe U XUMHUYECKHE CBOWCTBA
raJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  KCIOJB30BAHHE
BUJICOMATEPHUAIOB), HaOIIOIEHNE Tpoliecca OOYTIMBaHUS caxapa IMoJ JEeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, W3y4EHHUE XUMHYECKHX CBOWCTB
pa30aBIEHHON CEPHOM KUCIIOTHI, MPOBEACHUE KAUECTBEHHOW peaKIMK Ha CyJbdar-
WMOH U HaOJIOJeHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMIICHHE C (PU3NYECKUMHU
cBOMcTBaMM a3oTa, (ochopa M MX COEOAUHEHHH (BO3ZMOXXHO HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOchHOpHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBOWCTB aMMHaka, MpPOBEACHHUE
KAUECTBEHHBIX PEAKUMH Ha MOH aMMOHHS M (ochaT-noH U U3ydeHUE MPU3HAKOB
UX MPOTEKAHUS, B3aUMOACICTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), U3Yy4YEHUE Mozenen
KPUCTAUIMYECKUX pEIETOK anmMasza, Tpadura, dyiiepeHa, O3HAKOMJIEHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIydeHHe, COOMpaHue, Paclo3HaBaHUE U HU3YUYECHHE
CBOMCTB YTJIEKHCIIOTO rasa, MPOBEACHUE KAUECTBEHHBIX PEAKIMi Ha kapOOHAT U
CWIMKAaT-UOHBl M W3yYEHHE IIPU3HAKOB MX IPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HSKCIEePUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJuIbl U UX COEINHEHU.

MeTtasiibl U MX COCAUHEHUSA

OO1rast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u ctpoeHusi atoMoB. CTpOoeHHE MeTauloB. MeTtayundeckast CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  JJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MeTtaioB. [loHsTHEe O KOPpO3MM METaNIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTalb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamabl: nonoxeHue B llepuognueckon cucremMe XMMHYECKHUX
anementoB /. M. MenneneeBa, CTpoeHHE MX aTOMOB, HAaXOXKJIECHHE B IIPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U



TUJIPOKCUABl HaTpusd MW Kanusa. [IpuMeHeHne mIeNnOoYHBIX METAaIOB H  HX
COCIUHCHUM.

[[lenoyno3emenbHblE METAJUIbl MAarHuii M KaJblUH: IIOJIO)KECHHE B
[Tepuomuueckon cucreMe xumuueckux 3neMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaxX0XJAeHUE B IIpupoae. PU3NUECKHE U XMMUYECKHUE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUS KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJIoMUHUN: TIoJ103keHUE B [leproinueckoi CuCTeMe XUMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, cTpoeHHE atoma, HaxoxaeHue B mnpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckon cucteMe XUuMHUYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCHIBI U cosn kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MPOLECCAa TOPEHUS Kee3a B KUCIOPOJIE
(BO3BMOXKHO  HCTIOJIb30BAaHUE  BUJICOMATECPUATIOB), TIPU3HAKOB  IPOTCKAHMS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KaJabLUs, aJIIOMUHHS, [IUHKA, KEJe3a
(1) u xene3a (1), meau (1), HaOMIOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH WOHAMU HaTpusl, Kajlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAbHBIX 3a71a4 Mo TeMe « Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B TOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHNE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKawmled cpeabl (MpeaenbHas J0mycTUMas
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Poas xumuu B penieHun dKoJIOrM4ecKux
poOJieM.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBBI METAIOB, MOJUMEPHBIE
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MexXnpeaMeTHBIX CBsS3€dl MpH WM3YYeHMH XUMUU B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIMIMXCS CUCTEMHBIMH JIJISl OTACNIbHBIX MPEIMETOB
€CTECTBEHHO-HAY4YHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KIacCUpUKalusi, MEePUOJNIHOCTh, HAOIIOCHHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHUE, MOJIEIb, SIBICHHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aroMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAUOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUN 3apsij, MPOBOJHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKHA, (POTORIEMEHT, BEUIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BEUIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAS
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEPATbI, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS] XMMHUU B EIUHCTBE y4eOHOH H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMA POCCUHCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTBIMU B
oOIIIECTBE MpaBUJIaMU U HOPMaMHU IMOBEJEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaTbl  OTPAXAlOT  T[OTOBHOCTh  OOYYarOLIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW MO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KHU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHON MH(pOpManuen o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS] O COLUMAIBHBIX HOPMax H MpaBUIaX MEKINYHOCTHBIX
OTHONIIEHUHN B KOJUIEKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECCTBEHHO
MOJIC3HOM,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM W JAPYIMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MNpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBIIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TMPOLECCe OTOW Y4YEOHOM JEeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBENEHUWE M TIOCTYNKH CBOMX TOBApUIIEH C TO3ULIHH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUIN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH WU COCTABJISIOLIUE
OCHOBY [IJI1 TIOHUMAaHMS CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMBIX TIPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHIO M TO3HAHWIO, JF0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOU
NEesATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHS OOy4YEeHHS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKM Ha 370POBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJs, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COONIOJICHUS] MpaBui O€30MacHOCTH TpU  OOpalieHuu C
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) TPy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K MPaKTHUYECKOMY U3yUYeHHUI0 TIpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUAYAJLHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM eITeIPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH IIE€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3nYeCKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJI 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMU, & TAKXKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU HU3YYCHUH XUMUH, IJIS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOILIEH MPUPOJIHONU CPEou, JJIsl MOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphl, OCO3HAHUS TIJIO0AJBLHOTO  XapakTepa
HKOJIOTUUECKUX MPOOJEM M IMyTel WX PEeIIeHUs] MOCPECTBOM METOJ0B XHMUH,
HKOJIOTHYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCSA UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeAMETHBIX pE3yJIbTaTOB BBIICIAIOT 3HAYUMBIE JJIS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIIEHAYyYHbIE TOHATHS (3aKOH, TEOpHS,
PUHITAT, TUTIOTE3a, (HaKT, CUCTeMa, MPOIIECC, SKCIIEPUMEHT U JPYTOe€.), KOTOPhIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpCAJIbHbIC yaeOHbIE NeWCTBUS (ITI03HABATEIIbHbIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBaAOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHHUU
3HAHUMU: PACKPBIBATh CMBICT XMMHUYECKUX MOHATHUN (BBIACIATH WX XapaKTEpPHBIC
MPU3HAKKA, YCTaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBICHEHUS OTJICIbHBIX (PAKTOB U SBJIICHUM, BHIOMPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMM XUMHYECKUX BEIIECTB U XUMHUUYECKUX PEaKIuH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HU3Y4YEHUS,
CTPOUTH JIOTUYECKHUE pacCyXJeHus (MHAYKTHUBHBIC, ACTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHUS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI dJIEMEHTa), XUMH4YecKas ¢opMmysia U YypaBHCHHE
XUMHUYECKON Peakli — MPH PEIICHUH y4eOHO-TIO3HABATEIbHBIX 33j1a4, ¢ YIETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISABIATh U XapaKTEpU30BaTh CYIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJICTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

PUOOPETEHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IIPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0JIoJaTh 3a XOJO0OM Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ynbTaT, (PopMyaupoBaTh 000OIICHUS U
BBIBO/IBbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISATh OTUYET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, IMOTYyUYaeMyH0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJAEpKAHUS, CIHPABOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh PA3IUYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTMBHOI'O MCIIOJIb30BAHUS Pa3IMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOWpATh ONTUMAIBHYIO (DOpPMY MpeAcTaBIeHUs HHPOpMALU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJa4l HECIO0XXHBIMA CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHAIM3MpPOBaThb B IIpolecce Y4YeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY UH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXKAIOIIEW MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHUSl 3a/laBaTh BOMPOCHI (B XoJe Juajora W (WIM) JUCKYCCHH) II0
CyLIECTBY  OOCYXJaeMOl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEIJIOKECHHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  O3HABATEJILHON
NEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0
pe3yJabTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHUKAaMU B COBMECTHOMH
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  ACATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXJ1eHusi, OOMEH MHEHUSMHU, «MO3TOBBIE HITYPMbI», KOOPIUHALIMS
COBMECTHBIX JEHCTBUM, OMNPEICICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe JeHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh UENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOUpaTh Hanboiee 3PPeKTUBHBIE CITOCOOBI pelIeHUsI y4eOHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSTh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEHUCTBUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPE/IJIaraéMble B YCIIOBUU 3aJaHUM.

MNPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yJbTATOB IO OCBOCHHUIO 00S3aTEIbHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO MJaHHOM QeaepanbHON paboyeil mporpaMMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHHS U CHOCOOBI



NEUCTBUN, chenmupuIecKue I TpPeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOydenus B 8 kiacce npeiMETHbIE PE3yJIbTaThl HA 0a30BOM ypOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHX MOHSTHN: aToOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasi pPEeaKiusi, KiIacCUu(PUKalMs peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU Pa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKIINU, TEIIOBOM (h(DEKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHas OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KaTUOH, aHUOH, PACTBOP, MAccoBas JOJsl BEIIECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJIUKY JJi1 COCTaBJICHHS (Qopmys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCJIEHUS  DJEMEHTOB B OWHApHBIX  COCJAMHECHHSIX,
MPUHAJJICKHOCTh BEIIECTB K OMpEeACTIEHHOMY KJIacCy COCIMHEHUN I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJIGCHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIci [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHE TEPUOJAUYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojiokeHus B [lepuoanueckoil cucreme,
3aKOHOB COXpPAHEHHUS MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATh W XapakTepuszoBaTh TaOIMuHYyt0 Qopmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TMOHATHUS «TJIaBHas
noarpynmna (A-rpynna)» u «mnodo4Has noarpymnmna (b-rpynma)», mManbsie u
OOJIbIlINE TEPUOJIbl, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HMEIOTCA B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrcCiIo dJIEKTPOHOB
U pacmpeieieHUE UX 0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (MO YUCIYy M COCTaBy Y4YacTBYIOIIMX B peaklUu
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUYE€CTBEHHOIO
COCTaBa, BO3MOXXKHOCTH TMPOTEKAHUS XHUMHYECKUX TMpPEBpallcHUN B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO W MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTCIIBHON JEATCTLHOCTH — aHaJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEeMAaTHU3aIUIo, KiIacCU(PUKAIIUIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHYECKUX pEeaKIUil, €eCTECTBEHHO-HAyYHBIE METOJIbI
MO3HAHUA — HAONIOACHUE, W3MEpPCHHE, MOJICITUPOBAHHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCJIOPOJA), MNPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MaCcCOBOM JOJI€W pPaCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;makMmyc, dheHondTanenH, METUIOPAHK U IPYTHE).

K xoHiy o0yueHus B 9 kjiacce npeaMeTHbIC pe3yJibTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, HWOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIisi, XUMUIECKasi CBs3b, TEIIOBOU 3 deKT
peaknuu, MOJb, MOJISIpHBIH  O00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs HUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karaau3aTop, XHMHUYECKOe paBHOBECHE, oOOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCICHHWE H  BOCCTAHOBIICHHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3Hs METaJlIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MPEeAeTabHO IOMYyCTUMAs
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUJII COCTaBJICHUS (HOPMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIEIIATh BaJIGHTHOCTh M CTEIIEHb OKUCJICHUS XUMHUYECKHUX PJIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTpeIEIEHHOMY KJIACCY COEIWHEHUU 1o ¢opMyrnaMm, BUJ XUMHUYECKOU
CBs3M (KOBAJCHTHAsl, MOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuonmueckoro 3axkona J[. WM. Menaeneesa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XHMHUYECKUX AIIEMEHTOB:
pa3nivyath TMOHSTHS «rJaBHas mnoarpynna (A-Tpynma)» U «moOouyHas
noarpynmna (b-rpymnma)», manbie u OoJbIIME TEPUOMBI, COOTHOCHTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy M COCTaBY Y4YacTBYIOIIUX B peaKIUU
BEIIECTB, MO TEMIOBOMY 3P hEKTy, 0 W3MEHEHUIO CTENEHEH OKHCICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEIUDUUECKHE XUMHYECKHE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BELIECTB, MOJATBEPKIAasi OINHUCAHUE
NpuUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBpAIICHUN B pPa3IMIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO  MacChbl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBWja  MOJIb30BAHUS  XMMHUYECKOW  MMOCYylIOM U
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXe TMpaBWwia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAOIMINEC  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMMYTEM XJIOpPHUI-, OpOMU-,
uonua-, kKapOonart-, ¢ocdar-, cuiMkar-, cyiabdar-, THAPOKCUI-HUOHBHI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JESITEIIbHOCTH — aHAJIM3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMaTH3allui0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WM3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIni, eCTeCTBEHHO-HAy4YHBIC METOAbl TIO3HAHUS —
HaOIOICHUE, M3MEpEeHNe, MOCIMPOBAHUE, JKCICPUMEHT (peadbHBId U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosau4yecTBo 4acoB
IIpakTHyeck
DJIEeKTPOHHbIE
Ne  HaumeHoBaHue ue,
(uudpossbie)
n/ pa3ziesioB H TeM Bcer  KoHTpoJubH J1adopaTopH
o0pa3oBaTe/ibHbIE
n MporpamMmMbl ble padoThbI ble padoThbI
pecypchl
(KoJIMYeCTBO
pador)
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
Xumus —
BakHas 00J1acTh
bubmuorexa [JOK
€CTECTBO3HAHUS
1.1 . 5 2 https://m.edsoo.ru/7f418
Y MPAKTUYECKOU 37c
JEATCIIbHOCTH T
YyejoBeKa
BemecTBa u bu6mmoreka [IOK
1.2 XUMUYECKHE 15 https://m.edsoo.ru/7f418
peaKmuu 37¢c
Hroro 1o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

Bo3zayx.
Kienopox bubmuorexa [JOK

2.1 ' 6 https://m.edso00.ru/7f418
ITonsarue 00

37c

OKCHugax
Bomopon. bu6nmoreka [JOK

2.2 ITousTue o 8 1 https://m.edsoo.ru/7f418
KHCJIOTaX M COJISIX 37c
Bopna. PactBopsl. bubnuorexa [JOK

2.3 TTousitue 00 5 1 https://m.edsoo.ru/7f418
OCHOBAHUAX 37¢
OcCHOBHEBIE
KIIACCEL bu6mmorexa [IOK

2.4 11 1 https://m.edsoo.ru/7f418
HEOPTaHUYECKUX 37¢
COeTUHEHUU -

Wroro no pazmeny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucreMa XUMHYECKHX 3j1eMeHTOB /1.

N. MenaeneeBa. CTpoeHue aToMOB. XUMHYECKasl CBSA3b. OKUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE peaKI[UH
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Ilepuonnueckuii

[NPOTPAMME

3aKOH U
[lepuoanueckas
cCTeMa bubmuorexa [JOK
3.1 7 https://m.edso00.ru/7f418
XUMHUYECKHUX 37¢
anemenTtoB /. U. T
Memneneena.
Crpoenue aToma
XumMmudeckas
CBSI3b. bubmuoreka [JOK
3.2 OKHCIIHTEIIBHO- 8 https://m.edsoo.ru/7f418
BOCCTaHOBHUTCIIbH 37c
BIC PEAKITUHI
bubmuorexa [JOK
Hroro no pazgeny 15 https://m.edsoo.ru/7f418
37c
bubmuorexa [JOK
PesepBHoe Bpemst 2 https://m.edsoo.ru/7f418
37c
[Ipomexyrounas 1
aTTecTaIus
OBUIEE
KOJIMYECTBO 68
YACOBIIO
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9 KJIACC

KoaunuecTBO 4acoB

J1eKTpo e
Ne  HammeHoBaHme TpaxTiieck JICKTPOIHKL
e, (umpposbie)
n/ | pa3jgeiioB M TeM Bcer  KoHTposabH
J1a00paTopH o0pa3oBaTe/bHbIE
n NpOrpamMmbl 0 bie padoThl
ble padoThI pecypcsl
(KoJIM4YeCTBO
pador)
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
IToBTOpEHUE U
J1yOJIeHHE
Y . bubnuorexa [{OK
3HAHUH
1.1 5 https://m.edsoo.ru/7f41a
OCHOBHBIX
636
pasnenoB Kypca 8
Kjacca
OCHOBHEBIE
3aKOHOMEPHOCTH buGnuorexa [IOK
1.2 P 4 https://m.edsoo.ru/7f41a
XAMHYECKHAX
o 636
peakuui
DAEKTPOIUTUYEC
Kas
JE—— bubmmoteka IIOK
1.3 ' 8 1 https://m.edsoo.ru/7f41a
XnuMuueckue
636
peaknuu B
pacTBopax
Hroro no paszneny 17
Paznen 2. HemeTanabl 4 UX COeIMHEHUS
OOmas
XapaKTePUCTHKA
bubnunorexa LIOK
XAMHYECKHAX
2.1 1 https://m.edsoo.ru/7f41a
sieMeHToB VIIA-
636
TPYTIIIHL
T"anorens!
O61mas
XapaKTePUCTHKA
bubnunorexa LIOK
XAMHYECKHAX
2.2 6 1 https://m.edsoo.ru/7f41a
aneMeHToB VIA- 636
rpynnsl. Cepa u -
e€ CoeIMHeHUS
but6mmoreka [IOK
OOmras
2.3 H 7 1 https://m.edsoo.ru/7f41a
XapaKTePUCTHKA

636
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XUMHYECKHX
snemeHToB VA-

rpymnmsl. A30T,

dhocdop u ux
COEIMHEHUS

Oo6mas

XapaKTepUCTHKA
XUMHYECKHX

24 anemeHToB |V A- 8
rpynnsl. YTriaeposa

U KPEMHMU U UX

COCIUHCHUA

Htoro no pazneny 25

bubnunoreka LIOK
https://m.edsoo.ru/7f41a
636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

OO6mue cBOMCTBa bubnnorexa [JOK

3.1 4 https://m.edsoo.ru/7f41a
METAJIJIOB

636

Baxneiimme bu6nmorexa LIOK

3.2 METaJUIBI U UX 16 https://m.edsoo.ru/7f41a
COCOUHEHUS 636

Hroro mo pazueny 20

Pa3nen 4. Xumus n okpy:kawomasi cpeaa

BemectBa n
4.1 MaTepHalIbl B 3

KHU3HHU 4YCJIOBCKa

bu6nmorexa LIOK
https://m.edsoo.ru/7f41a
636

Hroro no paszneny 3
but6mmoreka [IOK

PesepBHOE Bpems 2 https://m.edsoo.ru/7f41a
636

IIpomexxyTouHas 1

aTTecTauus

OBIIEE

KOJIMYECTBO 68

YACOB IIO

[TPO'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOM [TIPOI'PAMMBI

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

13

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TMOHSTHUHA: aTOM,
MOJIEKYJIa, XHMHMUYECKHI JJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas W MOJICKYJsipHasE Macca, KOJIMYECTBO
BEIIECTBAa, MOJb, MOJSIpHAs Macca, MaccoBas [0Ji1 XUMHUYECKOTO
AJIEeMEHTa B COCAMHEHUH, MOJISPHBIM 00BEM, XUMHUYECKas peaKius,
KIacCU(pUKallMsg  peaKIHil: peakuud  COCAMHEHHUS,  PEaKIHH
Pa3NOKEHUS, PEAKIUU 3aMEIICHUs, peakIuu OOMEeHa, OJK30- |
SHAOTEPMUYECKUE PEaKIUH, TeroBoi 3 (heKT peakiuu, pacTBOp,

MaccoBast 10Jis BellecTBa (IIPOLEHTHAs KOHIIEHTpalKsl) B pacTBOpe
WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMUYECKHX TOHATUH U
MPUMEHSITh 3T MOHATHUS IPU ONMCAHNU BEIIECTB U UX MPEBpallleHUuI
MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBJI€HUS (GOpMYyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ
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PaCKpbIBATb CMBICJI 3aKOHOB COXpPaHCHUA MacCChblI BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

1.6

OnpeneNniaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B OHMHApHBIX
COETMHEHUSX
KJIaCCU(UIUPOBATh XMMHUYECKHE pEaKIuu (M0 4YHCIy U COCTaBYy

YUYaCTBYIOUIMX B PEAKIIUH BEUIECTB, MO TEMJIOBOMY PPEKTy)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MAacCChI

BCIICCTB

1.8

BBIUHCIISATH MACCOBYIO JIOJIFO XMMHYECKOTO JJIEMEHTa Mo ¢dopMmyle

COEIMHEHMS,

1.9

BBIYHUCIIATE MaCCOBYIO JOJIIO BCHICCTBA B paCTBOPE




1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METObl MO3HAHUS — HAOIIO/IEHUE,
U3MEPEHHE,  MOJICIMPOBaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «Bakuelmme IMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

paCKpeiBaTb CMBICII OCHOBHBIX XHMHYCCKHUX TTOHSATHH: OKCH,

KHUCJI0Ta, OCHOBaHUEC, COJIb

ONpEAEATh MPUHAAIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy

coeMHeHul no popmMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

2.5

2.6

2.7

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, IMOJATBEPXAas ONUCAHUE MpUMEpaMU

MOJIEKYJISIPHBIX YPAaBHEHHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA

IMPOrHO3UpPOBaATh CBOICTBa BC€IICCTB B 3aBUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

CIENOBaTh MpaBWJaM TMOJb30BAHUS XUMHUYECKOM TOCYyIOW H
1ab0opaTOpHBIM O0OpYIOBaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMHA TIO BBIOJTHEHHUIO
71a060paTOPHBIX XMUMHUUYECKUX OMBITOB MO MOJIYYSHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € OMNPENEIIEHHOM MacCOBOM JIOJ€d PacTBOPEHHOIO
BEIIIECTBA, IUNIAHUPOBATH U MPOBOJAUTH XUMUYECKUE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEHd M KUCIOT C TMOMOUIBIO

WHIUKATOPOB (JIakmyc, (heHoadTaIenH, METHIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW peaKInu

I[To Tteme: «llepmogmueckuit 3akoH u Ilepmogmueckas cucrema
xumuueckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTomoB.

Xumudeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTEILHEIC peakumn»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX IOHATHH: SApO aToMa,
AIIEKTPOHHBIA CJIOM aToMa, aToMHas oOpOWTadb, paguyc aroma,
XUMHUYCCKasd CBA3b, IIOJIApHAass W HCIOJApHAas KOBAJICHTHAd CBA3b,
ANIEKTPOOTPHULIATEIBHOCTD, HMOHHAs CBSA3b, HOH, KATHOH, AaHUOH,

CTCIICHb OKUCJICHUA

3.2

K.HaCCI/I(pI/ILII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI




3.3

3.4

OINKCHIBATh W XapaKTepu30BaTh TaOimuHyro ¢opmy Ilepnonndeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3IU4aTh MOHATHS «TJIaBHAs
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIITHEY epruoabl

packpsiBaTh cMmbica [lepuoanueckoro 3akona JI.JMI. Menpaeneesa:
JIEMOHCTPHUPOBATh MOHUMAHKUE MEPUOJIUYECKON 3aBUCUMOCTHA CBOWCTB
XMMHUUYECKUX DJJIIEMEHTOB OT UX MNoJIokeHus B llepuogmueckoii

CHCTEMCE

3.5

COOTHOCUTHh  0003HAu€HHUs, KOTOpble HUMEKTCSI B  Tabnuue
«Ileppoguueckass  cucremMa  XHMHYECKHMX  anemeHtoB  [[.M.
MenpeneeBay ¢ 4YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XMMHYECKMX DJJIEMEHTOB (COCTaB M 3apaj sjapa, oOliee 4uciIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

3.7

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHaprIX

COCAUMHCHUAX

OIIpCaACIsATL BHO XHUMHYECKOH CBSI3U (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemecTBo U XUMHUYECKas peakuusa»

11

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAs JAUCCOIMAIIMS,
peaKkIMu MOHHOrOo OOMEHa, KaTaln3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMBble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCIJIUTETD,
BOCCTAHOBUTEJNIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aM(pOTEepHOCTh,  XHMHYECKas  CBA3b  (KOB&ICHTHAs, HOHHa,
METaJUINYecKasd), KpUCTAJUIMYECKas pemeETKa, CIUIaBbl, CKOPOCTb

XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKHUX MOHATHUU U

IMPUMCHATH OTU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_leHHfI




1.3

COCTaBJIATh YPABHEHUS DJICKTPOJIUTHUECKOW AMCCOLMUAIMM KHUCIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUU

HOHHOTr0 oOMeHa

14

1.5

pacCKpeiBaTb CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

HIOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca ITUX peaKLuil
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

Ilo Ttemam: «Hemeraiuibl U HUX coeauHeHUs» U «MeTalibl U HUX

COCAUHECHUA»

2.1

2.2

2.3

2.4

2.5

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crienu(pUuIecKue XUMHUECKUe
CBOMCTBAa TPOCTBIX U CIIOKHBIX BEHIECTB, MOJTBEPKAasi ONMUCAHUE
pUMepaMu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHMI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKUi

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBEPKAAOIMINX CYIICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTH HPOTCKAHUA XUMHUYCCKHUX npeBpameHHﬁ B Pa3JIMYHBbIX

YCIIOBHSIX

CIENOBaTh MpaBWJiaM TMOJBb30BAaHUS XUMHUYECKOM TOCYyIOW H
71ab0paTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
1ab0PaTOPHBIX XMUMHUYECKUX OMBITOB MO TOTYYEHUI0 M COOMpaHHIO

ra3o00pa3HbIX BEIECTB (aMMMaKa U YTIEKHUCIIOro ra3a)

MNpOBOAWUTL PC€aKOWM, MOATBCPKIAAIONINEC Ka4eCTBEHHBIA COCTaB
pa3JMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymnbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3YYCHHBIX METAIJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XUMHSI U OKpY:KArOIIAsl CPENA»

3.1

3.2

PaCKpbIiBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHUH: HI[K

BCIICCTBA,; KOPPO3Ud METAJIIIOB

[PUMEHATh OCHOBHBIC OIEPAIMU MBICIUTEIBHON JEATCIHHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIo,
BBISIBIICHHE TPUYMHHO-CIICCTBEHHBIX CBS3CH — IS HM3YyYeHUS

CBOICTB BCIICCTB M XHUMHYCCKHUX peaKHHﬁ; CCTCCTBCHHOHAYYHBLIC




METOJABI IIO3HAHUA — Ha6J'IIOI[eHI/IC, HU3MECPCHUC, MOJACIIMPOBAHUC,

9KCIIEPUMEHT (peajbHbI U MBICICHHBIN)




8 KVIACC

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

Koxa
1

11

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

HepBOHa‘-IaHBHBIG XUMHWYCCKHUC ITOHATUA

[Ipenver xumuu. Poiab XUMUM B JKHM3HM 4eloOBeKa. XUMHUS B CHUCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATrperaTHoe COCTOSTHUE

BCIIICCTB

1.2

1.3

[TonsTre o MeToAax mo3HaHusi B XuMuu. YucTteie BemectBa U cmecH. Crocoobl
paszaeneHus cMecen
ATOMBI © MOJICKYIJIBI. Xumuueckue d1eMeHTbl. CHMBOJIBI  XUMHYECKHX

OJICMCHTOB. HpOCTLIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]U{pHOC YUYCHHUC

1.4

1.5

1.6

XuMuueckas Q)opMyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OrtHocuTenbHas aTOMHasa macca.
OTHOCHUTENLHASA MOJICKYJISIpHAA Macca. MaccoBas 107151 XUMHYECKOT0 3JIEMEHTA

B COCTUHEHNH

KomnuectBo BemectBa. Moisib. MosspHast macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W 4HCIA CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo dopmynam

XUMHYECKHX COCAUHEHUN
dusnueckue U XMMHUYECKUE ABJICHUSA. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXPaHEHHUs MAcChl BEUIECTB. XUMHUUecKHe ypaBHeHUs. Knaccudukanus

XHUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCY/I0M, C MpaBUIaMU
paboTel B JabopaTopur W TpuéMaMH OOpalieHus ¢ J1abopaTOPHBIM
o0opysoBaHrEeM, H3ydye€HHE U ONUCaHWe (PU3MYECKHX CBOWCTB 00pasioB
HEOPTaHWYECKUX BEIIECTB, HaOoaeHne (u3uueckux (TUIaBJICHHE BOCKa,
TasiHUE JIbJIa, pACTUPAHHUE caxapa B CTYIKE, KHUIIEHUE W KOHACHCAIUs BOAbBI) U
XUMUYEeCKHX  (TOPeHHWE CBEYM, MPOKAIMBAHWE  METHOW  IPOBOJIOKH,
B3aMIMOJICHCTBHE Mella C KHUCIOTOW) sIBIEHUHM, HAONMIOJEHUWE U ONHCaHUE
MPU3HAKOB TPOTEKAHWS XWMHUYCCKUX peakimuid (pa3joxkeHHe caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCJIOTBI C XJIOPHIOM Oapusi, pa3lioKeHUE
ruapokcuaa meau(ll) mpu HarpeBaHWu, B3aMMOJICUCTBHE Kejie3a ¢ PAaCTBOPOM
comu meau(ll), m3yuenue crnocoGoB pazaeneHus: cMeceit (C MOMOIbI0 MarHUTa,

(bunpTpOBaHUE, BBITAPHUBAHKE, MUCTUIUIALMS, XpoMarorpadus), MpoBeicHUE




OUYMCTKHU MOBAPEHHOM cOJM, HAOIIOIEHUE U ONMCAHKUE PE3YIBTATOB IIPOBEICHUS
OIbITa, WUIFOCTPUPYIOLIErO 3aKOH COXPAHEHMsI MAacChl, CO3JaHUE MOJeIel

MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxneimme IpEACTAaBUTCIIM HCOPIraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucimopon — snemMeHT U mpocToe
BemecTBo. HaxoskaeHuwe kuciaopoja B mpupoje, GU3M4IecKue U XUMUYECKHE
cBorictBa (peakumu ropenus). Oxcunbl. I[lpumenenue kuciopoga. CrocoOb!
MOJYYEeHUsI KHUCIopoJa B Ja0OpaTOpHMH M NPOMBIIIICHHOCTH. KpyroBopoT

Kkucnopoja B mpupojie. O30H — arioTporHas MoaupuKaius KUCIopoia

2.2

TemnoBoit 3 ekT XUMUUECKON peaKuu, TEPMOXUMHUECKHUE YPaBHEHHUSI, IK30-
Y SHIOTEPMUUYECKHE PeaKMu. TOIUIMBO: YIoiib U METaH. 3arpsi3HEHUE BO3AyXa,

YCUIICHUC MTAPpHUKOBOI'O B(I)CI)CKTB., pa3pymieHue O30HOBOI'O CJI0s

2.3

2.4

2.5

Bonopon — anemeHT W mpocToe BemecTBo. HaxoskaeHue Bomopoaa B IPUPOJIE,
dbusnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnors! u conun
Mounsipablit 00BEM ra3oB. PacuéTel Mo XUMHUYECKUM YpaBHEHUSIM

dusnyeckue CcBoOMcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HacellienHble 1 HEHACBIIEHHBIE PAaCTBOPBLI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasgs nons BemecTsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBanus. Ponp pacTBOpoB B Npupoe M B XKHU3HM 4denoBeka. Kpyrosopot
BOABl B TMpuUpoJe. 3arps3HEHHe NpUpPOAHbIX BoA. OxpaHa M O4YMCTKA

MPUPOAHBIX BOJ

2.6

2.7

2.8

Knaccugukanus Heopranmueckux coenuHeHnit. Oxcuabl. Knaccugukarus
OKCHJOB: cojeoOpa3ymomue (OCHOBHbIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. Homenknarypa okcuaoB. Pusndeckue M XUMHUECKUE

CBoOIiCTBa OKCHAOB. [loryueHne okcu0B

OcHoBanus. Knaccudukanuss ocHOBaHUN: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHu. PU3NYECKHE U XUMUYECKHE CBOWMCTBA

ocHoBaHu. [Toryyenre ocHOBaHMM
Kucnotsl. Knaccudpukanus xucinor. Homenknatypa kucinor. ®@usuueckue u

XUMHYECKHE CcBoMcTBa KucIOT. Pgan axktuBHOcTH MeTayioB H.H. Bekerosa.

ITomy4yenue kucior

2.9

Comu. Homenknarypa coneil. ®dusznueckue M XMMHUYECKHUE CBOMICTBAa COJEH.

[Tonyuenue coneit




2.10

I'ereTnueckas CBI3b MEXKAY KilaCCaMU HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ
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3.1

3.2

XUMUYECKUN  OKCHEPUMEHT: KadeCTBEHHOE OIpE/eiCHHE  COACpKAHUS
KHCIIOpOJla B BO3/YyX€E, IOJIyu€HUE, COOMpaHue, pacro3HaBaHUE U H3YyUYEHHUE
CBOICTB KHCIOpOJa, HAOMIOJEHNE B3aUMOJACUCTBUS BEILECTB C KHUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS U NPEKpallleHusl TOpeHus (Ioxapa), 03HAKOMIIEHUE C
oOpa3lilaMu OKCHJOB U ONHCAHME WX CBOWCTB, IOJIy4€HUE, COOUpaHHUeE,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3auMOJACHCTBUE
Bogopoaa ¢ okcugaom Meau(ll) (BO3MOXHO HUCIIOIB30BaHKE BHICOMATEPHUAIIOB),
HaOrosieHne OoO0pas3loB BEIIECTB KOJWYECTBOM | MOJb, HCCIEIOBAHUE
OCOOCHHOCTEl pacTBOPEHHs BELIECTB C Pa3IUYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCWCTBHE BOJbI C MeTaIaMu (HAaTpUEeM M KaJbI[UEM)
(BO3MOXHO MCHOJb30BAaHUE BUIEOMATEPHUATIOB), OIpPEJEICHUE PacTBOPOB
KUCIIOT U IIEJNOYei C IMOMOIIBI0 HHJIMKATOPOB, HCCIIEOBaHHE OOpPa3IoB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIeJI0Yel, Hu3ydyeHue
B3aumoeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHUCIOTHI, KUCIOT C
MeTaJulaMH, peakiiil HeUTpaiu3aluu, NoJIy4eHue HepacCTBOPUMBIX OCHOBAHHIH,
BBITECHEHHE OJHOr0 MeTajula JpYyrdM M3 pacTBopa COJIM, pEIIeHHe
HKCIEPUMEHTANbHBIX 3a/la4 MO0 TeMe «BaxkHelmMe Ki1acchl HEOPraHWYECKHX

COCTUHEHUI

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKast CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PEAKIIUN

[lepBbie TOMBITKM KIACCU(UKAIIMM XUMUYECKUX dyieMeHTOB. [loHsaTtue o
TPYIAaX CXOJHBIX AJIEMEHTOB (IIEJTOYHbIE W IIETOYHO3EMENIbHBIC METAJIIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpble 00pa3yroT aMdoTepHbIe

OKCHU bl U THAPOKCHUABI

ITepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX ieMeHToB J[. M.
Meneneesa. Koporkonepuoanas u JUIMHHOIIEpUOHAS bopmbI
[Tepuoanueckoit cuctembl xuMHuueckux odnemeHtoB J[.M. Menzaeneesa.
Ilepuonbl u rpynmsl. PU3MYECKU CMBICI MOPSAKOBOIO HOMEpa, HOMEpOB

nepuoja U rpymIbl AJIEMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX sijiep. M3oronbl. DnekTponsl. CTpoeHue

AIIEKTPOHHBIX 000JI04YeK aroMOB TepBbIX 20 XHUMHYECKHX 3IIEMEHTOB




3.4

3.5

[Tepuoanueckoit cucremol JI.M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero noyoxeHuto B [lepuoguueckoii cucreme [I.M. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMEeTANIMYECKHX CBOMCTB MO TpynmamM M IepUoaM.
3nauenue [lepuoanueckoro 3akona u lleprognyeckoit CUCTEMbI XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUs Hayku W npakTuku. .M. MenneneeB — y4€HbI U

rpakiaHuH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

BJ'ICKTpOOTpI/II_IaTeJ'IBHOCTL XMMHUYECKHX 3JIEMEHTOB. MOHHAs CBS3b

3.6

3.7

Crenenp okucineHusa. OKHCIMTEIFHOBOCCTAHOBUTEIBHEIC pCaKIuu. HpOI_ICCCLI

OKHCJICHHUS B BOCCTaHOBJICHU. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4eHHME O0O0pa3lloB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHUCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCIOT U
1LIeJI0YEeH, MPOBEACHUE OIBITOB, WIUIIOCTPUPYIOLIMX IPUMEPBI OKUCIUTEIBLHO-

BOCCTAHOBUTEJIBHBIX PEaKInid (TOpEeHUe, PEaKIIUy Pa3IoKEeHUsI, COSTUHEHUS )

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COJePKAHUSA

BemectBo 1 XuMHu4ecKas pcaKknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aTtoMoB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, Kalblusi MU MX
COCMHEHHI B COOTBETCTBMHU C TOJIO)KEHHEM 3JieMeHTOB B Ilepuomnueckoit

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CtpoeHne BemecTBa: BHUIBl XHUMUYECKOW CBSI3U. THUIBI KPUCTAUTMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU
Y BUJA XUMHUUYecKon cBsi3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpraHUIeCKUX
BelleCTB (MEXIyHApOAHAas U TpUBHalbHAs). XUMHUYECKUE CBOICTBA BEILECTB,
OTHOCSIIMXCA K Ppa3IMyHbIM KJIacCaM  HEOPraHWYECKUX  COCIMHEHUU,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX PEaKIUi M0 pa3IMYHBIM MPU3HAKaM (110 YUCITY U
COCTaBy Yy4YacTBYIOIIMX B PpEaKLUU BEIIECTB, MO TEIIOBOMYy 3(ddekry, o

W3MEHEHHIO CTEIICHE! OKMCICHHUS XUMHUYSCKUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
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[0 YYacTHUIO KaTanu3aropa). OK30- U DJHIOTEPMHUYECKHE peakiuw,

TEPMOXUMHYECKHUE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUUYECKON peaKLIMU

[Tonarue 06 0OpaTHUMBIX M HEOOPATHMBIX XUMHUYECKUX peakuusx. [loHstue o
TOMOT€HHBIX M I'€TepOreHHBIX peakuusax. [IoHsaTne 0 XuMH4eCKOM PaBHOBECHUHU.
@akTophl, BIMAIOLIIME HA CKOPOCTh XMMHYECKOM pPEaKUMH M IIOJIOKEHUE

XUMHYECKOI'O paBHOBECHU A

1.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHuE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMHA C HCHOJIb30BAHMEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust AJIEKTPOIIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHL.
KaruoHnbl, aHnoHbl. MexaHU3M IUCCOLMAIMY BEIIECTB C Pa3IMYHbIMU BUAAMHU
xuMu4eckou cBsizu. CteneHs auccouuanuu. CHIbHBIC U CIIa0bIe AIEKTPOIUTHI.
Peakuun voHHOro oOMeHa. YciOBUS NPOTEKAHUS PEakUuil MOHHOIo OOMeHa,
MIOJIHBIE U COKpALEHHBbIE HOHHBIE YypaBHEHMsI peakuuid. CBOHCTBa KHUCIIOT,
OCHOBaHMH U coJiell B cBeTe MNpeACTaBICHUNH 00 3IEKTPOIUTUYECKON

nuccounanuu. KauectBeHHbIe peakiiu Ha MOHEBL. [[oHsATHE O TUApOIH3E coneit

XUMHUECKUN HKCHEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KpPUCTATUTMYECKHX
pEemETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
ajiMa3a), CJIOKHBIX BEIIECTB (XJIOpUAA HATpHs); MCCIEIOBAHUE 3aBHCHMOCTH
CKOPOCTH XHMHUYECKOM peakluuu OT BO3JEUCTBUS pa3IMUHBIX (HaKTOPOB;
UCCIIEIOBAaHUE  3JIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
IMCCOIMAIUN  KHCJIOT, INeNoue u comedl  (BO3MOXKHO —HCIOJIBb30BaHHE
BUJIEOMATEPHAJIOB); TMPOBEJIEHHE ONBITOB, HWUIIOCTPUPYIOIUX NPU3HAKU
MPOTEKAaHUs pPeaKlnii HOHHOTO oOMeHa (00pa3oBaHUe OCajiKa, BbIIEICHHUE ra3a,
o0pa3oBaHUe BOJbI); OIbBITOB, HUIIOCTPUPYIOUINX HPUMEPbl OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHBIX peaKUUi (TOpeHHEe, PeaKklUH pPa3lioKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKIUi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCIMHECHUA

OO6mass  xapakTtepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue u GU3NYECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpE XJopa
(B3auMoJielicTBHE C MeETalIaMH, HEMETaJlJlaMH, IIeraoYyaMu). XJIOPOBOAOPO.

CosngHast KHCJIOTAa, XUMUYECKUE CBOMCTBA, MIOJIyYEHHE, MpUMeHeHue. JleiicTBue




2.2

XJIOpa M XJIOPOBOJOPOJa Ha OpraHM3M 4YelloBeka. BakHelime XJIOpUIBl U UX

HaxO0JICHUE B MIPUPO/JIE

OOmas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OcoOEHHOCTH CTpOCHHUs
aTOMOB, XapaKTEpHBIE CTeTeHH okucieHus. CTpoeHne u GpU3nYecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCJIOpOJa M cepbl. XMMUYECKHe CBOWCTBAa cepbl. CepoBOIOPOA, CTPOCHHE,
¢usnyeckne W XUMHUYECKHe CBOMCTBA. OKCHIBI Cepbl KaK MpPEICTaBUTENN
KHCJIOTHBIX OKCcHIOB. CepHasi KHCJIO0Ta, PU3MYECKUE U XUMHUYECKHE CBOMCTBA
(oOmme Kak MpencTaBHTENs Kjlacca KHUCIOT M cnenuduyeckue). XuMHUUECKUE
peakuuy, JIeKaIMe B OCHOBE INMPOMBIILIEHHOTO CHOCO0a IOJy4eHHUS! CEpHON
kucioTel. Ilpumenenne. Conu CepHOM KHCIIOTHI, KAaueCTBEHHAs pEaKIus Ha
cynb¢aT-uoH. HaxoxaeHue cepsl u €€ COeIMHEHUH B MpHpoae. XUMHUYECKOE
3arps3HEHUE OKPYKAIOMIEH Cpelbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOMKIH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 IpeaoTBpalliCHUA

2.3

OO6miass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IPUPO/IE,
(dbu3nueckrue U XUMHYeCKHne cBoicTBa. KpyroBopot a3zota B mpupoje. AMMHUAK,
ero (Qu3nuecKue W XMMHUYECKHE CBOMCTBA, MojydeHue u npumeHeHue. Coin
aMMOHHS, UX (QU3NYECKHE M XHMHYECKHE CBOWCTBA, MPUMEHEHHE.
KadecTtBenHnasi peakiiusi HAa MOHBI aMMOHHS. A30THAasl KUCJIOTa, €€ MOoJydyeHue,
¢du3nueckue W XUMHUYECKHe CBOWCTBa (00IIME KakK MpeICcTaBUTENsS Kiacca
KUCJIOT U crnenuduueckue). Mcmonp30BaHre HUTPATOB U COJICH aMMOHUS B
KauecTBE MHHEPAIbHBIX yI0oOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKPYKalolle
Cpenbl COeMHEHUSMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/IyXa, TTOUBBI

1 BOJOEMOB)

2.4

®ocdop, amtorponHsle Moaupukanuu gocdopa, pusnueckrne U XUMHYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucnora, QusnuecKkue u
XUMUYECKHE CBOWCTBa, moiydeHue. lcmonb3oBanue QocdaroB B kauecTBe

MUHEPAIbHBIX YA00peHHit

2.5

OOmas xapakTtepuctuka 31eMeHToB IVA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepPHBIE CTETNIEHW OKUCICHHUS. YTJIEepol, auIOTPOITHBIC
MOIU(UKAIMK, PACIpPOCTPaHEHUE B MPHUPOJE, (U3NYECKHE M XUMUYECKHE
cBoiictBa. Ancop6mus. Kpyrosopot yriepoaa B mpupone. OKcuapl yriepoaa,
ux (uznyeckre M XUMHUYECKHE CBOICTBa, NEHCTBHE Ha JKUBBIE OPraHU3MBL,

IMOJIYUYCHHEC U ITPUMCHCHHUC. DKOJIOTHUECKHUE HpO6HCMBI, CBsI3aHHBIE C OKCHIOM




yraepona(lV); rumoresa T1100anbHOTO TOTETUICHHWS KJIWMAaTa; IMMapHUKOBBINA
apdekr. YrompHas KUCIOTAa U €€ CONMM, UX (PUINICCKUE U XUMHYCCKHE
CBOWCTBa, TMOJY4YCHHUE W NpUMeHeHue. KadecTBeHHass peakius Ha KapOOHAT-
nonbl. Ucmonb3oBaHue Kap6OHaTOB B 6bITy, MCIUIHUHC, NPOMBINIJICHHOCTU U

CEIIbCKOM XO3STCTBE

2.6

2.7

[TepBoHavasibHBIC TTOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCIMHECHHSIX
yriaepojga (MeTaH, 3TaH, 3TWJICH, AalETHICH, 3TaHOJ, TJIHUIEPUH, YKCYyCHas
kuciora). MIX cocraB m xumudeckoe crtpoeHue. [loHsTe o OmogorHyecku
BXHBIX BCIECTBAX: XXHpax, OCNKax, yIJIeBOJaX — W WX POJIU B KHU3HU
yeloBeka. MarepuaibHOE €JUHCTBO OPraHMYECKHMX M HEOPTraHHYECKHX

COEIUHEHUN

Kpemunuii, ero ¢usnyeckme © XUMHYECKHE CBOWCTBA, TIOJIYYCHUE U
npumenenune. CoeanHeHuss KpeMHUs B mpupoge. OOmme mpencraBieHus 00
okcuae kpemuus(1V) u kpemuueBo kucnore. CHUIMKAThI, UX UCIOJIb30BAHUE B
OBITY, MEJUIIHE, MPOMBIIINIEHHOCTU. BaxkHelme crpoutenbHble MaTepUabl:
KepaMuKa, CTCKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiembl Oe30macHOTO

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B MMOBCEOHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue OOpa3lloB HEOPraHWYECKHUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IPOBEJICHUE KAaYE€CTBEHHBIX PEAKLUN Ha XJIOPH]-
WOHbI M HaONIOJICHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHI, OTpa’KarolIye
(u3nyuecKkrue 1 XMMUYECKHE CBOICTBA raJIOTEHOB M UX COEIMHEHUN (BO3MOXKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C O0paslamMH XJIOPUIOB
(raoreHuI0B); O3HAKOMIIGHME C o0pa3liaMu cepbl M €€ COeIMHEHHUSIMU
(BOBMOXKHO ~ HCIIOJIb30BaHHE BHJEOMATepHalioB); HAOIIOJEHHE Mpoliecca
oOyriauBaHus caxapa IHOJ JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOMN KHCIOTHI,
M3Y4YeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEICHHE
KayeCcTBEHHOW peakuuu Ha Ccynb(paT-uoH U HaONIOJeHHe Tpu3Haka eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COeMHEHUI (BO3MOXKHO HCIOJIB30BAaHUE BHICOMATEpUAIOB), 0Opa3lamMu
a30THBIX U (HOChHOPHBIX YAOOpPEHUH; TOJIyYeHHEe, COONpaHne, paco3HaBaHuEe 1
U3Y4YEHHE CBOMCTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DEaKIMi Ha HOH
aMMOHMS U (Qochar-uOH M U3ydEHHE TPU3HAKOB UX IPOTEKAHU,
B3alMMOJIEICTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOKHO
UCIOJIb30BAHNE BUAEOMATEPUANIOB); M3y4YEHHE MOJeNel KpUCTAIMYECKUX
peméTok anmaza, Trpadura, (QyuIepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; MOJY4YeHUE, COOMpaHHe, pacliO3HaBaHWE M HM3yYCHHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KAYeCTBEHHBIX pEaKUMid Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYeHHE NPHU3HAKOB HX IPOTEKaHUsS; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUICHHOCTH; PEUICHHE SKCIEPUMEHTATbHBIX

3aaa4 I10 TEME «BaxkHele HeMeTauIbl 1 UX COCIAHNHCHMUA

MeTtamisl 1 BX COCAUMHECHUA

3.1

OOwiast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxkeHuss B Ilepuonuuecko cucreMe XUMHUYECKHX dieMeHToB .U
Menpeneesa u crpoeHns aroMoB. CTpoeHue MeTauioB. MeTamnyeckas cBA3b U
METaJJIMYecKasl ~KpUCTaInyeckass pemeérka. OJIEKTPOXUMUYECKUN  psf

HaprI)KeHI/Iﬁ MCTaJIJIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBA MeTauioB. O0Iue crocoObl MOIy4eHUS
MeTauioB. [loHsAITHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILLIEHHOCTH

[lenouynsle MeTasuibl: mosoxenue B llepuonuyeckoil cucreMe XUMHUYECKUX
aneMmeHntoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXJIECHHE B MPUPOJIE.
Ou3nyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCHIIBI U
THUAPOKCHUABI HATPUA W KaJius. HpI/IMeHeHI/Ie OICJIOYHBIX MCTAJZIOB MW HX

COeINHEHUN

3.4

[IlenoyHO3€MENBHBIE  METAUIBl MarHMd M KaJIbLMWA:  IIOJIOXKEHHE B
[Iepnonnueckoii cucreme xumMudeckux 31meMeHToB [[.1. MenzeneeBa; ctpoeHue
X aTOMOB; HaxOXIEHHE B mNpupoae. PU3MYECKME U XMMHYECKHE CBOMICTBa
MarHus W Kaiubliusl. BaxHelimue coequHeHus Kaiablus (OKCHA, THUIPOKCHI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomMuHuil: nonoxkenue B Ilepuoauueckoil cucreMe XUMHUYECKHX 3JIEMEHTOB
J.. MenzaeneeBa; CTpoeHHE aroMa; HaxoxkaeHue B mpupoae. dusmdeckue u
XHUMUYECKHE CBOMCTBA aFOMUHMSI. AM(OTEpHBIE CBOICTBA OKCH/IA U THIPOKCHIA

AJITFOMUHU A

Kenezo: nonoxenne B [lepuonnueckoi cucreme XumMudeckux sneMenTon J[. 1.
MenzeneeBa; CTpOGHHE aroMa; HaxXOoXJAeHHe B mpupoae. Dusznueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAbI U conu xkene3a(ll) u

xenesza(lll), ux cocras, cBOMCTBA U MOIyYeHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMIJIEHHE ¢ 00pa3liaMy METaJIOB U CIUIABOB,

ux (pusnueckuMH CBOMCTBAMHM; U3YYEHHE PE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIh30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUS OKCHJA Kajbllud ¢ HATpusi C BOJOM  (BO3MOXHO
WCIIOJIb30BaHUE BHUJAEOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB XECTKOW BO/IBI;
mpoiiecca TOpPEHHUs Kejle3a B KUCIOopoAe (BO3MOXXHO — HCIOJIb30BAHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHsS KAUYECTBEHHBIX PEAKIUil Ha HOHBI
(Maraus, Kanblius, amomunus, nuHka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJI0/IeHNE U OMKCaHWE MPOLECCOB OKpAIIMBAHUs TUIAMEHU MOHAMM HATpHS,
Kaiuss W Kajublus  (BO3MOXKHO  HMCIIOJIb30BAaHHWE  BHJIEOMATEPHANIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA AIIOMHHHS M THUAPOKCUIA
[IMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a1a4 110 TeMe «BakHenime MeTaibl 1

X COCOUHCHU A

XuMmus 1 OKpYyiKaromiasa cpelia

4.1

4.2

HoBrie MaTcepurajibl U TCXHOJIOTHH. BemecTBa u MaTcpHrajbl B HOBCC,Z[HCBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBbE. be3omacHoe mcmonp30BaHuE BEIICCTB U
XUMHNYCCKHUX peaKHI/Iﬁ B 6BITy. HepBa;I nmoMompb IIpH XHUMHYCCKHUX OXOrax Hu

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxarommet cpenst [1JIK. Pons XuMuu B pelieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHble MCTOYHHUKHM YTIEBOAOPOAOB (Yrojb, MPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TI<H, HX POJIb B 6LITy W NPOMBIIINIICHHOCTH

4.3

XUMUYECKUH 3KCIEPUMEHT: U3yuyeHue o0pa3loB MaTepHalIOB (CTEKIIO, CIIJIABbI

MCTAJUUIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D ITIO XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Koxa

NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAaEMOCTH SIBJICHUU IIpUpoOaAbl, ITOHHMAHHEC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOTI'O
C€CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYPblI U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HI€CTB3;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAaY4YHbIX MCTOJAAX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XHUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJBb30BAaTh MOACIN HJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON eATeTbHOCTH, CBI3aHHBIX ¢ XUMHEH U
COBPEMCHHBIMHU TCXHOJOIWsAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKM, YTO TO3BOJIUT OOYdYaIOIIMMCS paccMaTpuBaTh
XUMHUIO KaK cepy cBoelt Oyayuiei npopeccuoHanbHON AEITETbHOCTU
U CJlleNaTh OCO3HAHHBIM BHIOOp XMMHHU Kak MPOQHIBHOTO IMpeaMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIET0 00pa30BaHMs

Brmanenune cuctemMoil XMMHYECKMX 3HAHUM M yMEHHE NPHUMEHSITh

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BaOKHEUIIINE XMMHYECKUE IIOHATHS. XUMUYCCKHHM DJIIEMEHT, aTOM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJHOPOJHAs CMeCh, OTHOCHUTENBHBIE aTOMHas M MOJEKYJspHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpPHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHUYECKas
peaKiusi, peakluh COCIUHEHHUS, PEaKIUW Pa3JIOKCHUS, pPEaKIH
3aMeIleHUs, Peakluu OOMeHa, TEIuIOBOM 3((eKT peakuuu, 5K30- U
SHIOTEPMHUUYECKUE PEaKIMH, PacTBOP, MAacCOBas JOJISI XUMHYECKOTO
AIIEMEHTA B COSMHEHUH, MAacCOBas JIOJISl U MPOIIEHTHAS KOHIICHTPAIIHS

BEIIIECTBA B PAaCTBOPE, PO aTOMa, IICKTPOHHBIN CIION aToMa, aTOMHast




opOuTanb, paguyc aToma, BAJIEHTHOCTb, CTENEHb OKHCIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIIBHOCTD, MOJISPHAS U HENOJIApHAs
KOBQJICHTHAs  CBsI3b, MOHHAas  CBsI3b, METALIMYECKas  CBA3b,
KpUCTa/LIM4ecKass peleérka (aToMHas, WOHHAs, MeTauIndecKas,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, SJIEKTPOJIUT M HE3JIEKTPOJIUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMU HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBIICHHE, JJIEKTPOIIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XMMHUYECKOW peakumu, kartamumsarop, I[IJIK, xopposus

MCTAJLII0B, CILJIaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

YMEHUE TPaBWIbHO MHCHOJB30BaTh HM3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHUCIE€ MUHEpalbHblE YAOOPEHHs, METaIbl U
CIUTaBbl, MPOAYKTHl  MEpPepadOTKH  NPUPOJIHBIX  HCTOUYHUKOB
YTJI€BOJOPOAOB (YTIJisi, TPUPOTHOTO Ta3a, HEPTH) B OBITY, CEIHCKOM
XO035ICTBE, Ha MPOU3BOICTBE U TIOHWMaHUE 3HAYEHUS KUPOB, OCIKOB,
VIJIEBOJOB JJIsl OpraHu3Ma 4eJOoBEeKa; YMEHHE IPOrHO3UpOBATh
BIIMSIHME BEIIECTB U XMMUYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKa U
OKPYKaroIIyI0 MPUPOIHYIO CPEy

YMCHHUEC HUHTCIPUPOBATH XMMHYCCKHUEC 3HAHHA CO 3HAHHUAMHU IOPYTrux

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OIbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
M0 XUMUU (Hay4yHass W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIIEHWBAaTh HWHGPOPMAIMIO O BEIIeCTBAaX, HX
NpeBpalleHUsIX M NPaKTHUYECKOM  MPUMEHEHHMH U yMEHHE

HCIIOJIB30BaTh €€ AJId pCIICHU A yqeGHo-nostaBaTeanHx 3aJa4d

BJIaIIeHI/Ie OCHOBaMH TIOHATHMHOTO afrmnapara M CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS q)OpMy.]'[ HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHUYECKHMX  pPEaKIWi; OCHOBAMH  XHMHUYECKOU
HomeHkiarypsl (IUPAC u TpuBnanbHoi)
YMeHne oOBACHATH CBsI3b MOJOXKEHHS 31eMeHTa B Ilepuoanyeckoit

CUCTEME C YHCIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
AIIEKTPOHOB), PpACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KATBIIHS
IIpencraBienue O  MEPUOJMYECKONM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JIEKTPOOTPUIATEIBHOCTD),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHUS JJICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX NEpUOAAX U  TIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 Ymenue kinaccuupoBarh:
7.1 XUMHUYECKUE IJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHE PEaKLIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTEMEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' MOHa
8.9 BUJ] XUMHYECKOH CBS3M W THUIN KPUCTAIUTMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh ¥ BOCCTAHOBHTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XHMHIECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATpuUl, Kalud, MarHui,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIISCTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 MetaiioB |-l1A rpynn, amtomunus, menu (l1), uunka, xeneza (Il u
' I11), okcuasl yraepona (Il u 1V), kpemuus (1V), azota u docdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, azoTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEpPU30BaTh CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHE BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTDb IMPOTCKAHUSA XUMHUYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJIAPHBIC U HOHHBIC YPABHCHUA peaKHHfI, B

10
TOM YHCJIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIONINX ~XMMHYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (TpyIim) HEOPraHUYECKMX BEUIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCITE (IIPOBOUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSAM XHMHUYSCKUX PEAKIUH W HaXOAHWTh KOJIUIECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO TMoO3HaHUS (HaOmrogeHue,
121 HU3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNE) IPU U3YUYECHUH BEIIECTB U
' XUMHUYECKUX SBIIEHUH; yMeHHe CchOpMyIUpoBaTh mpodiieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCyA0H U labopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy OE30MMACHOTO OOPAIIEHHS C BEIIECTBAMH, UCTIOIb3YEMBIMU
B TIOBCETHEBHOM JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX cCOSpPEeKEeHUS
123 3I0pPOBbSI U OKPYXKAIOUIEH MPUPOTHOW cpeipl; MOHUMAaHHWE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI HAa J>KHUBBIC OPTaHU3MBI ONPEACIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEAYIOIMNX XUMUIECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE M ONrcaHue (PU3NIECKUX CBOMCTB BEIIECTB; O3HAKOMJICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaklui

13.2

U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4CHHUE KHUCIOpoaa M H3YUYCHUC C€ro CBOfICTB; IIOJIYYCHHUE
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHEC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

135

13.6

MPUTOTOBJICHHUE PAcTBOPOB C ONpPENEIEHHONM MaccoBOil Jionei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) A ONpeneNeHUs XapakTepa Cpelbl B PacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE M OIMCAaHWE CBOMCTB HEOPraHWYECKUX BEILIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJIaMH,
OKCHIAMH  METaUIOB,  PacTBOPUMBIMM M HEPacTBOPUMBIMU
OCHOBAaHUSIMU, COJIIMH; IIOJIYYEHME HEpPacCTBOPUMBIX OCHOBAHUIA;
BBITECHEHHE OJHOIO MeTajyla JpyruM U3  pacTBopa  COJH;
UCClIeIoOBaHHEe aM(OTEpPHBIX CBOMCTB TUAPOKCUIOB AalIOMUHUSA U

[IUHKA

13.7

13.8

PCHICHUC 3KCTICPUMCHTAJILHBIX 3a1a4 II0 TEMaM: «OCHOBHEBIE KJIACCBI
HCOPTaHUYCCKUX COGHHHCHHﬁ)}; <<9J'IGKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUSA,

«Baxaeme MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHMUs peakii MOHHOro oOMEHa; KaueCTBEHHbIC PEaKLUU Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOpax HOHBI: XJOPHI-, OpOMUI-,
uomua-, cynedar-, docdar-, kapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUSI, MarHusi, KaJIblUs, aTFOMAHUS,

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

14

YMmeHnue:

141

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCiabCTB, T pa(bI/IKOB n T3.6J'II/II_I U BBIABJSATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

YCTAaHABJIMBATL CBA3U MCXY PCaAIbHO Ha6J'IIOI[aeMI>IMI/I XUMHYCCKUMU
SAIBJICHUSAMMU U IPOHCCCaMU, NPOUCXOJAINIUMHA B MaKpO- U MUKPOMHUPE,

O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

YucTele BemecTBa U cMecu. CriocoObl pasziesieHus: cMecei

1.2

13

ATOMEI © MOJICKYJIBL. Xumudueckue diieMeHTBI. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHYECKHX J1eMeHTOB. CTeneHb

OKHUCJICHUA

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCHUTENBLHAs aTOMHAas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MossipHass Macca. MoOJsIpHBI 00BbEM Tra3oB.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
®u3nyecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U e€ INpPU3HAKH.
3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YPaBHEHUS

[Iepnonnueckuit 3akoH u llepuognueckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. U3NYECKUil CMBICI TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOCHI/IC aromoB. CocTaB aTOMHEIX AACP. H30TOmEL 9J'ICKTpOH]':>I. CTpOCHI/Ie
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XHMHYECKHX DJIEMECHTOB

IIepuonnueckont cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kalus, Kaablusg (paguyca aToMOB, DJEKTPOOTPHUIIATEIHLHOCTH,
METaUIMYECKMX MW HEMETaUIMUYEeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »dJIeMEeHTOB B I[lepuomuueckoil cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBaneHTHass (mojisipHass M HEMOJISIpHAsl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  MoHHas  CBs3b.

MeTtannnyeckas CBsI3b

3.2

Tunel KpHUCTaJUIMYECKUX pPEIIETOK (aTOMHAs, HMOHHAs, MeTajinyecKas),




3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEMIETKHM M BHUIA
XAMHUYECKON CBA3U
Baxuelimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel u ux

COCAMHECHUS. MeTtamisl 1 uX COCAUHECHUA

4.1

Knaccugukanuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yromye; OCHOBaHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKalMe ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX)

4.2

4.3

dusnyeckue W XUMHUYECKHUE CBOWCTBA TPOCTHIX BEIIECTB-HEMETAIIOB:
BOJIOPO/Ia, XJIOpa, KACIOPOa, Cepbl, a30Ta, hochopa, yriepoa, KpeMHUsI

dusuyeckue U XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTHA,
HATpUSl, KaJlUusl, MAaTHUSL M KaJIbIHsl, QJIFOMUHUS, XKelle3a. DJIeKTPOXUMHUYCCKHIMA

paa HaHpH)KeHI/Iﬁ MCTalJI0B

4.4

4.5

4.6

dusnueckue ¥ XMMHUYECKHE CBOICTBAa BOJOPOJIHBIX COEJAMHEHHH HEMETalIOB:
XJIOPOBOAOPOJA, CEPOBOAOPOIA, AMMHUAKA

dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCHAOB HemetaiwioB: cepel (IV, VI),
asora(ll, 1V, V), docoopa(lll, V), yriepona(ll, 1V), xpemuus(1V). TTonyuenne
OKCHJIOB HEMETAJIJIOB

Xumnueckue cpoictBa okcunoB: MetamwioB IA-IIIA rpymn, munka, mequ(ll) n

xernesa(ll, 111). [Toay4enne OKCHI0B METAILIOB

4.7

XUMHYECKUE CBOWCTBA OCHOBaHMI U aM(pOTEPHBIX THAPOKCUAOB (Ha mpUMEpe
TUAPOKCHIOB QJIIOMUHUA, JKene3a, IuHKa). [lomyuyeHue OCHOBaHHMM U

aM(OTEPHBIX THIAPOKCH]IOB

4.8

OO0ue XMMHUYECKHE CBOWCTBA KHCIIOT: XJOPOBOJIOPOJHON, CEPOBOJIOPOIHOM,
CEPHHUCTOM, CEpHOM, a30THOH, (ochOpHON, KPEeMHHEBOM, yroibHOU. OcoObIe
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.

HOJIy‘ICHI/IC KHUCIIOT

4.9

OO6ume xumMu4yeckre cBoiicTBa cpeHux coneil. [lomyuenue comneit

4.10

411

[Tonyuenue, coOupaHue, pacro3HaBaHHWE BOJAOPOAA, KHCIOpPOAa, aMMHAaKa,
YIJIEKUCIIOTo Ta3a B 1JabopaTopuu
[Tomyyenue amMMmmaka, CEpHON W a30THOW KHCJIOT B MPOMBIIIICHHOCTH. OO01ne

CIIOCOOBI TIOTYYEHUS] METAJUIOB

4.12

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGHI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU




5.1

Kraccudukaruss XuMHUUeCKUX peaknuii Mo pa3IuyHbIM MIPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TeIIoBOMY 3(¢eKTy, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUYECKUX YJIEMCHTOB

5.2

5.3

5.4

TennoBoii 3 PeKT XUMHUECKONW peakluy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE peaKIUU. TepMOXUMHYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Tpouecchl  OKMCIEHHSI M BOCCTAHOBJICHHA.  DJIEKTPOHHBIM  OajaHc
OKHCJIMTEITbHOBOCCTAHOBUTEIBHON PEaKLIUU

Teopust AMEKTPOTUTHYECKON nuccoruanui. KaTnoHbl, aHMOHBI. DJIEKTPOIUTHI U

HEOJICKTPOJIMTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHn Jucconnanumn

5.5

Peakuiuu mOHHOTO obMeHa. YciaoBHs IMPOTCKAaHUA peaKHI/Iﬁ HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKLIUN

XuMus u OKpYyXKaromasa cpeaa

6.1

BemectBa u Mmartepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJIB30BaHUE BEUIECTB M XUMHUYECKUX pEaKIuil B J1adopatopuu U OBITY.

HepBa;I moMomb IIpUu XUMHUYCCKUX O0KOIraX MU OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpYXKalolledl  cpeapl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenbHast nmomyctumas koHmentparus BemecTB (IIJK). Pomp xumun B
peUIeHUN HKOJOTHYECKUX TMpolJjeM. YCWIeHHEe MNapHUKOBOTO 3 dekTa,

pa3pymi€eHue 030HOBOT'O CJI0s

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUS U MX COCIUHEHUN B
ObITYy, MEIWILIMHE, TMPOMBIIIEHHOCTH M CEJIbCKOM Xo3siicTBe. [IpumeHeHue
METAJUIOB M CIUIAaBOB (CTallb, YYT'YH, IIOPAIOMHUHHNA, OpoH3a) B OBITY U
MIPOMBIIIIEHHOCTH UX coeAnHeHui. [loHsTHe 0 KOppo3un METaljIoB, OCHOBHBIE

CIIOCOOBI 3aIlUTHI X OT KOPPO3UU

6.4

[TpuponHble UCTOYHUKH YIJIEBOJOPOAOB (Yyroyib, NPUPOIHBIA ra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIILIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STHJIEH, alleTUJIEH, 3TaHOJI, TJINIEPUH, YKCYCHAs! KHCIIOTA).
[TonsiTHE O OMONOTMYECKH BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uxX

POJIM B ) KU3HU YCTIOBCKA

PacuéTrr:

7.1

1o opmynaMm XUMUYECKUX COETMHEHUI

1.2

Macchl (MaccoBOI) I0JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE




7.3

M0 XUMHUYCCKUM YPaBHCHUAM




