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1. IosicHuTenbHAsA 3amucKa
Pabouas nporpamma no xumun 171 8 -9 kiacca cocraBnenHa Ha ocHoBe OOIT OOO MBOY

«O0OHI c. bemmn-HUp3y», a takxke c¢ yuyétroMm lIpuMepHON OCHOBHOM MPOrpamMMbl OCHOBHOT'O
obmrero o6pasoanus (2019 r.) w mnporpaMMbl MO XHMHH JUIS 00IICOOpa3oBaTeIbHBIX
yupexnaenuii  «Xumusa 8-9 kmaccer» aropa O.C. Tabpuensna. PabGodas mnporpamma
JETAM3UPYET U PACKPBIBACT COACPKAHHUE CTAaHAAPTA, ONpeeiseT OOUIyI0 CTpaTeruio 00y4eHus,
BOCIIUTAHUS U Pa3BUTHI yUAIIMXCS CPEICTBAMHU Y4eOHOTO MPEeAMETa B COOTBETCTBHH C IICIISIMU
W3YYCHUS XUMUH, KOTOPBIE onpeaenieHbl cranaaptoMm. CojepkaHue Kypca XUMHHA B OCHOBHOM
IIKOJIE TIPEACTaBiIsieT CO00M BaKHOE HEOTHEMJIEMOE 3BEHO B CHCTEME HEIpPEpHIBHOTO
XUMHUYECKOTO oOpa3oBaHMs, SIBISIONIEECS OCHOBOW JJisi TOCJEIYIOIIeH YpPOBHEBOW U
npodwibHON nudepeHIramm.

OcobOoe BHUMaHUE yIEICHO COAEpPX aHUI0, CIOCOOCTBYIOIIEMY  (hopMHpOBaHUIO
COBPEMEHHOM eCTECTBEHHOHAYYHOW KapTHUHBI MHpA, IOKA3aHO MPAKTUYECKOE IPUMEHEHUE
XUMUYECKUX 3HAHUIL.

Peanu3zanust qaHHOW TpOrpaMMBbl €CTECTBEHHO-HAYYHOW HANPABICHHOCTH  MPEAyCMaTPHUBACT
UCIIOJIb30BaHUE 000pYIOBaHUS, CpeACTB 00ydeHus u BocuTanus LlenTpa «Touka pocta.
1. OGiree obopynoBanue (pusnka, XUMusi, OMOTIOTHS):

o lludposas naboparopus ydeHnueckas (hu3uKa, XUMusi, OUOJIOTHS).
o Komruiekt mocynsl ¥ 00OpyIOBaHUS Ui YYeHHYECKUX OMNbIToB ((pusuka, Xumus,
OuoJIOrHs).
2. Xumus:

e JlemMOHCTpaniMoHHOE 00OpPYIOBaHUE.

o Kommiuekr XuMru4ecknx peakTUBOB.

e Kommuekt komnekmuii («BosokHa», «MeTtaisl U cruiaBel», «IlnactMacchr», HAOOPBI IS
MOJICIIUPOBAHKS CTPOCHHS OPraHUYECKHUX BEIECCTB U JIP.)

IIEJ'IHMI/I N3y4eHusi XuMHUH B OCHOBHOM IIKOJI€ SIBJISIOTCSH:

Gopmuposanue 'y ydalUMXCs XUMHUECKOM KapTMHBI MHUpa KaK OPTraHMYECKOW dYacTH ero
LIEJIOCTHON €CTECTBEHHOHAYYHOW KapTUHBI;

pazéumue TIO3HABATEIbHBIX HMHTEPECOB, MHTEIEKTYalIbHBIX M TBOPYECKUX CIOCOOHOCTEM
yYaluxcs B IPOLECCe U3YUYEHUSI UMU XMMHUYECKON HAyKU U €€ BKJIaJa B COBPEMEHHBIN HAYyYHO-
TEXHUYECKUN MPOrpece;

@opmuposanue BaXHEHIINX JIOTHYECKUX OINEpanuii MplnuleHus (aHamu3, cuHTE3, 0000IIeHMe,
KOHKpETH3aIlsl, CPaBHEHHE W JIp.) B TIpolecce IMO3HAHWsS CHCTEMbl BaKHEHIIMX MOHSTHH,
3aKOHOB U TEOPHUM O COCTaBE, CTPOCHUHU U CBOMCTBAaX XMMUYECKUX BEILECTB,;

socnumarue Y6e)KI[CHHOCTI/I B TOM, YTO NPUMCHCHUC MOJYYCHHBIX 3HaHUM U YMCHI/Iﬁ 10 XUMHUH
SABJISICTCI OOBEKTUBHOM H606XO,Z[I/IMOCTBIO JJIsA Oe3oImacHoi pa6OTLI C BC€IICCTBAMH H
MaTcpHraiaMu B 6BITy M Ha IIPOM3BOJCTBE,

npoekmuposanue U peanu3ayus BHIITYCKHUKAMH OCHOBHOM IIKOJIBI JIMYHOM 0Opa3oBaTeNbHOM
TPaeKTOpUHU: BbIOOp mpoduias oOydeHHs B CTaplield MIKOJe WIM TNPOo(ecCHOHATBHOTO
00pa30BaTENILHOTO YUPEKICHUS,



o61adenue KITIOYCBBIMH KOMIIETCHIUAME (yueOHO-TI03HABATEIbHBIMH, HWH(POPMAI[HOHHBIMH,
IICHHOCTHO-CMBICJIOBBIMH, KOMMYHHKATHBHBIMH).

3HAUUTENbHOE MECTO B COJAEPKAHUU Kypca OTBOJUTCS XMUMHUECKOMY SKcrnepumeHTy. OH
NO3BOJISIET Cc(HOpPMUPOBATH Yy YYAIIMXCS CIEHUAIbHBIE IPEeIMETHbIE YMEHHS paboTaTth C
XUMHUYCCKUMHU  BCHICCTBAMH, BBIIOJHATL IMPOCTBIC XHMHWYCCKHUC OIIbIThI, HAYYUTb HX
0e30macHOMY U SKOJOTMYECKHM T'pPaMOTHOMY OOpAaIllEHUIO C BEIIeCTBaMU B OBITY M Ha
MIPOU3BO/ICTBE.

Kypc xumun 8 knacca n3yvaercs B Ba 3Tara.

[lepBbiif 3Talm — XUMUS B CTaTHKE, HA KOTOPOM paccMaTpUBAIOTCA COCTaB M CTPOCHUE
aToMa M BelecTBa. Ero OCHOBY COCTaBISIIOT CBEACHUS O XMMHUYECKOM 3JIEMEHTE U opMax ero
CYLIECTBOBAHMSI — aroMax, H30TOINaX, HOHAX, MPOCTHIX BEIIECTBAX U HUX BaKHEHIINX
coeMHEeHUAX (OKCHIaX M IPYruxX OWHAPHBIX COCIMHEHHSX, KUCIOTaX, OCHOBAHHUIX M COJISX),
CTPOCHHH BEIIECTBA (THIIOJOTHMH XUMHUYECKHUX CBS3EH M BU/IaX KPUCTAIUIMYECKUX PEIICTOK).

BTOpOﬁ 9Tall — XUMMHA B JUHAMHUKC, HA KOTOPOM Yy4HalIUECAd 3HAKOMATCA C XUMHWYCCKUMHA
peakusiMH Kak (DyHKIMEH cocTaBa M CTPOSHHS yYaCTBYIOIIMX B XUMHUYECKUX MPEBPALICHUIX
BellecTB M uXx kinaccudukarmu. CBOMCTBA KUCIOT, OCHOBAHUH M COJICH Cpa3y paccMaTpUBAIOTCS
B CBETE€ TEOPHH HJICKTPOJIUTUYECKON auccornmanuu. Kpome Toro, cBoiicTBa KUCIOT U COJEH
XapaKTePU3YIOTCS TaK)Ke B CBETE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MIPOLIECCOB.

B kypce 9 kmacca BHauane o0o0OIIarOTCS 3HAHUS Yydaluxcs MO Kypcy 8 Kkiacca,
anodeoszoM kotoporo siBusietcs [lepuoanueckuii 3akoH u [lepuoanueckas cucreMa XMMHYECKHX
atementoB J1. 1. MenneneeBa. Kpome Toro, 06001marTcs CBEICHUS 0 XUMUYECKUX PEAKIHIX U
UX KJacCU(PUKAUU — 3HAHUSA 00 YCJIOBMSIX, B KOTOPBIX IMPOSIBISIOTCS XMMHUYECKHUE CBOMCTBA
BEIIIECTB, U CIIOCO0aX yNpaBlIeHUS XUMHUYECKUMHU MPOIECCaMU. 3aTEM PacCMaTPUBAIOTCS 001IHe
CBOMCTBA METAJIOB M HEMETAJJIOB. HpI/IBO[[ﬂTCFI CBOICTBa ISJIIOYHBIX U HICIIOYHO3EMCJIBHBIX
METAJIOB U TaJOreHOB (MPOCTHIX BEIIECTB M COCAMHEHHH TrajloTeHOB) Kak Hawboiee SpKHX
MPEACTABUTENEH ATUX KJIACCOB 3JIEMEHTOB M HMX CpaBHUTENbHAs XapakTepucTuka. B Kkypce
MOJIPOOHO paccMaTpuBalOTCA COCTaB, CTPOCHHE, CBOWMCTBA, IMOJNyYeHHE W MPHUMEHEHUE
OTJICIbHBIX, BAKHBIX B X035SHCTBEHHOM OTHOIIIEHUH BEIIECTB, 00Pa30BaHHBIX dJIeMEHTaMH 2—3-
T'0 MEePUOJIOB.

@DopMBbI, METOJIBI M CPEJICTBA 00YUYEHUSI, TEXHOJIOTUH

OcHOBHO# (opMO# OpraHu3aluu yueOHOro mpoliecca sBISETCS KIacCHO-ypouyHas cucrtema. B
Ka4yecTBE JONOJHUTENIBHBIX (OpM OpraHu3anuy 0Opa30BATENBFHOIO IPOIECCA HCIIONIB3YETCS
cucremMma KOHCYJ'II)T&III/IOHHOI\/’I MOAACPKKHU, MHAUBUAYAJIBHBIX 33H$[TI/II>1, CaMOCTOATCIIbHAsA pa60Ta
yyaluxcsl ¢ UCIOJIb30BaHUEM COBPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOJIOTUH.

3HauUTENbHOE MECTO B COJAEPKAHUU Kypca OTBOJUTCS XMMHUECKOMY 3KcrnepuMeHTy. OH
No3BOJsIeT cOpMUPOBaTh Yy Yy4allUXCsl CIELHUalIbHbIE MpEeIMETHble YMEHHs paboTaTh ¢
XMMMYECKMMH BEILIECTBAMH, BBINOJHATh IPOCThIE XHUMHMUYECKHE OIBITHI, HAyYUTh HX
0e30IacCHOMY M JKOJIOTHUYECKH TI'pPaMOTHOMY OOpallleHHI0O C BellecTBaMH B OBITY M Ha
POU3BOJICTBE.
IIpu opranmzanmu mporecca OOydeHHMS B paMKax JAaHHOM NpOrpaMMbl  IpearojaraeTcs
MMPUMCHCHUEC CICOYIOIIUX neJarorntdeCKux TEXHOJIOTHH 06y‘-IGHI/I$I . JIMYHOCTHO -
OpUEHTUPOBAHHOE O0yUYeHHUE, 3/I0pOBhecOEperarIre TeXHOJIOTHH, yueOHO-ICcCIeA0BaTeIbCKas
u npoektHas nestenbHocTh, UKT, mpoGnemHble ypoku, o0ydeHHe ¢ MPUMEHEHHEM OIMOPHBIX
cXeMm



Hcnonw3ytores cienytone Gopmbel oOydeHHs: ydeOHbIE 3aHIATHS, YKCKYPCHUH, HAOIIOECHNU,
OTBITHI, OSKCIIEPUMEHTHI, paboTa ¢ y4eOHOM M JOMOJHUTEIHHON JHUTEpaTYpOH, aHau3,
MOHHUTOPHHT, HCCIIeZOBaTeNbCKass paboTa, mpeseHTanus. OmpeneneHHOe MECTO B OBJaJICHHH
JAHHBIM KYpPCOM OTBOJHUTCS CaMOCTOATENBHOM paboTe. MOAroTOBKA TBOPYECKHX padoT,
coobuienuit, pepepatos.

C 1enplo JOCTHKEHMS BBICOKUX PE3YJIbTaTOB 00pa30BaHUA B IPOLECCE Pealu3alMy JAaHHOU
paboueii mporpaMMbl 10 KypCy XUMUHU HUCTIOJIb30BaHBI

®opmMbl 00pa30BaHUs — YPOK M3YYEHHUS M MEPBUYHOIO 3aKPENJIEHHsS HOBBIX 3HAHHM, YpOK
0000IIeHNsT M CHUCTEMAaTU3alluM 3HAHUN, YPOK KOHTPOJsI, OLIEHKM W KOPPEKLMU 3HAHHUH
y4aluxcsi, KOMOMHUPOBAHHBIN YPOK, IKCKYPCUH, MPAKTUYECKHE PAOOTHI.

TexHonoruu o6pazoBaHMs — UHAUBHYaJIbHAs paboTa, paboTa B MajibIX M OONBIINX IPYyIMIaXx,
IPOEKTHAsA, MCCeoBaTeNbcKas, IOMCKOBasg paboTa, pa3BHBAOIIEe, OIlepeXxarolee U
JMYHOCTHO-OPHUEHTUPOBAHHOE 0OyUEHHE.

Metoabsl MOHUTOPUHIA 3HAHUM U YMEHHMM YYaIUXCs — TECTBI, YCTHBIM OIIPOC, IPAKTUYECKHE
paboTsl, TBOpUecKue paboThl (pedepatsl, MPOSKTHI, MPE3CHTALIUH).

CucreMa ypoKOB COPHEHTHPOBaHa Ha (POPMHUPOBAHNE aKTHBHOM JIMYHOCTH, MOTHBHPOBAHHOM
K caMoo0pa3oBaHMIO, oOOJajaroliell JOCTaTOYHBIMM HaBBIKAMH U IICUXOJOIMYECKUMHU
YCTAaHOBKAMU K CAMOCTOSITEJIbHOMY IOUCKY, OTOOpY, aHAINU3y M UCHOJIb30BAHUIO MH(OpMAIUH,
BJIA/ICIOLLEN OCHOBAaMH MCCIIE0BATEIBCKOM U IPOEKTHON AESTEIBHOCTH.

[Ipu peanu3zanyu MporpaMMbl 10 XUMHUH HCIIOJIb3YETCS HEypOUHast IeATEIbHOCTh B (popMax:

00pa30BaTeNIbHbIX IKCKYPCUH, IPAKTUKYME, MUHU-UCCIIEOBAHUU.

Ocoboe BHHMMaHWe yHAEISIEeTCS  IO3HABATENILHOW  aKTHUBHOCTH  y4allUXcs, HX
MOTHUBUPOBAHHOCTH K CaMOCTOSITENIbHOW y4deOHOW pabore. B cBsi3W ¢ 3THUM mpH OpraHU3aIUH
y4eOHO-1103HaBATEIbHOMN 1€ATEIbHOCTH HCIIOJIb3YETCS TETPAlb C 1€4aTHOW OCHOBOM.
OTcnexxuBaHue pe3yabTaToB 00YUEeHUsI IPOBOIUTCA Yepe3 pa3inyHble (OPMbI KOHTPOJIS

e TeKymlas oOleHKa (IpOBEpOYHbIE ¥ CAMOCTOSTEIBbHBIC IHChMEHHBIE  pabOTHI;
IpakTHYeCcKHe paldoThl; TECTUPOBAHME;  KOHTPOJBHBIE pPAOOTHI, YCTHBIH OIpPOC-
cobeceoBanue);

® TIPOMEXKYTOYHAs aTTecTalys (TECTUPOBAHKE; KOHTPOJIbHBIC PAOOTHI)

e (opmbl yuyera gocTkeHHH (ypouHasi AESTENLHOCTh - BEJCHUE TeTpajeil mo OuoJoruy,
aHaJIN3 TEKYyIIEeW yCIIeBaeéMOCTH, BHEYypOUHas JAEATEIbHOCTh — y4acTHE B OJMMIINAJAAX,
TBOPYECKHMX OTYETAX, BHICTABKAX, KOHKYpCaXx)

Cpoku peanu3zanuy nporpamMmbl

o 2023-2024 yuebHsrii rog — 8 kimacc

o 2024 - 2025 yuebnsblii ron — 9 kace

OO1m1ast xapakTepUCTHKa yUeOHOTo IpeaMeTa
B cootBercTBUM ¢ DenepanbHbIM TOCYAaPCTBEHHBIM 00pa30BaTeIbHBIM CTAHJAPTOM OCHOBHOTO
oOmiero oOpa3oBaHMs ydyalluecs JODKHBI OBJAJETh TAaKMMH I103HABATEIbHBIMU YUe€OHBIMU
JNEHCTBUSAMH, KaKk yMeHue (opMyJIupoBaTh HpoOiieMy W THUIIOTE3y, CTaBUTh IeNIM M 3a/ay,
CTPOUTH IUIaHBI JOCTHKECHHUS LIEJIEH U PEIICHMs TOCTABIECHHBIX 33]1a4, IPOBOJIUTh SKCIIEPUMEHT
Y Ha €r0 OCHOBE JIeJaTh BBIBOJBI U YMO3AKJIFOUEHUS, IPEACTABIATh UX OTCTAaWBaTh CBOK TOUKY
3peHus. Kpome Toro, ydammuecs AOJKHBI OBIaJETh NPUEMAaMH, CBSI3aHHBIMHU C OIpPEIEICHUEM



MOHSTHI: OTPaHUYMBATH MX, ONUCHIBATh, XapaKTepPU30BaTh M CpaBHUBaTh. Clie0BaTEIBHO, TIPU
W3YYCHUH XUMHUU B OCHOBHOMW IIIKOJIE ydYalludecs IOJDKHBI OBIAJETh YYCOHBIMH JCHCTBUSIMH,
MO3BOJIIOIIMMU MM JTOCTUYb JTMYHOCTHBIX, IPEIMETHBIX U METAPEAMETHBIX 00pa30BaTEeIbHBIX
pE3yJIbTaTOB.

B cucreme ecrecTBeHHOHAyYHOro OOpa3oBaHUs XMMHs KaK y4eOHBIH TpeaMeT 3aHMMaeT
BXHOC MECTO B ITO3HAHUM 3aKOHOB IPHPOJBI, (OPMUPOBAHUU HAYYHOW KAPTHHBI MUDA,
CO3/IaHUH OCHOBBI XMMHMYECKHMX 3HAHUM, HEOOXOIMMBIX JUIS IOBCEIHEBHOM >XKM3HHU, HABBIKOB
3JI0POBOrO M 0€30MacCHOIO JJIs YEeJIOBEKa U OKPYKAIOIIeH ero cpeasl o0pa3a »KH3HHU, a TaKKe B
BOCITUTAHHH YKOJIOTHYECKOMN KYJIbTYPBI.

YCnenHoCcTh u3yueHus XUMUW CBSI3aHA C OBJIAJICHUEM XUMUYECKUM SI3BIKOM, COOTIOICHUEM
npaBusl 0e30MacHO pPadOTHI MPH BBIMOJHEHUH XHUMHYECKOTO SKCIEPUMEHTA, OCO3HAHHUEM
MHOTOYHCJICHHBIX CBSI3€H XUMUU C IPYTUMHU MPEAMETaMH IIKOJILHOTO Kypca.

Pabouas mporpamma peanusyercs B y4eOHUKAX XUMUU U y4eOHO-METOJAMUYECKUX MOCOOUSX,
CO3IaHHBIX KOJUIGKTHBOM aBTOPOB 1o pykoBojictBoM O.C.I"abpuernsna:

1. TI'abpuensn, O.C. Xumus. 8 kmacc: yued. s obieodpasoBarenbHbix yupexaenuii /O.C.
I"abpuensH.-2-e uzn. crepeoruir.- M.: JIpoda, 2020.-286 c.

2. T'adbpuensn, O.C. Xumusa. 9 kmacc: yuebuuk /O.C. T'abpuesnsa, B.M. Cusornazos, C.A.
Crnankos. - M.: Ipoda, 2020.-158 c.

JlanHasi mporpamMma KOHKPETH3UPYET COJCp)KaHUE CTaHmapTa, MaéT pacrpeieicHHe
yUeOHBIX YacoB IO pasleiaM Kypca, MOCICIOBATEIIBHOCTh W3YYCHHS TEM U PAa3JIeJOB C
YUETOM MeKNPeIMETHBIX U MPEeIMETHBIX CBsI3€il, TOTUKH y4eOHOTr0 IPOIIecca, BO3PACTHBIX
0COOEHHOCTEH yJanmuxcs

Ornucanne Mecta ydeOHOro rnpeamMera B y4eOHOM IIaHe

Pabouass mporpamma pa3paboTaHa B COOTBETCTBUH C ba3WCHBIM Y4YEOHBIM IIAHOM ISt
CTYIIEHH OCHOBHOTO 00mero o0Opa3oBaHus XUMHS B OCHOBHOM IIKOJE€ C YYETOM
MePBOHAYANIBHBIX MPEACTABICHUH, MMOTYYSHHBIX YYallUMUCS B HAYAJIbHOMH IIKOJIe TPU U3YYCHUU
OKPYKAaroIIero Mupa u usydaercs ¢ 8 mo 9 kiacceol.

[IporpaMMa XOTS ¥ HOCHT OOINEKYJNbTYPHBIH XapakTep W HE CTaBUT 3a/ayy
pohecCHOHANBHOM TMOATOTOBKHM YYalllMXCsl, TEM HE MEHee, MO3BOJISIET UM ONPEICIUTHCA C
BBIOOpOM Tpoduisi 00yueHus: B cTapiiei mkoje. B cBi3u ¢ mepexogoM OCHOBHOM IIKOJIBI HA
Takylo (¢opMy HTOroBoil arrecranuu, kak ['MA, B Kypce NpeaycMOTpEHbI BOIPOCHI Ha
MOATrOTOBKY K HEM.

B yueOHOM mitaHe Ha OCBOEHHUE y4eOHOro MpenMeTa «XUMHUS» Ha YPOBHE OCHOBHOTO OOILIEro
oOpa3zoBanus orsoautcsa 140 yacoB u3 pacyera: 70 yaco — 8 knacc, 70 gyacoB — 9 kmacc.
[TpakTryeckue u 1abopaTopHbIe pabOTH MPOBOAATCA ¢ 000pyAOBaHMEM LieHTpa «Touka pocTa»,
B TOM 4ucIIe IUPPOoBOH 1abopaTopuu.

IIpoMeskyTouHast aTTecTALUS 00y4aAOIIMXCS IPOBOANTCH B COOTBETCTBHE € A€l CTBYIOLIMM
KOJAbHbIM [loio)keHHEM O TNpOBEJECHUHM TNPOMEXYTOYHOM aTTeCTallud  ydalluxcsi M
OCYILECTBJICHUH TEKYIIEr0 KOHTPOJS UX YCIEBaeMOCTH B (popMe KOHTPOJIBHOW paboThl B
KOHIIe yueOHOTo rofa - ¢ 26 anpenst mo 27 mas 2024 r.

2. Ilnanupyemble JHYHOCTHBIE, MeTANlpeIMeTHbIE M MPeIMeTHbIEe pPe3y/JbTAThl 0CBOCHHUSI
XHMHH



TpeboBanust Kk  pe3ynpraTaM OOy4YeHHMS OCHOBHBIX  OOpa30BaTENbHBIX  MPOTPaMM
CTPYKTYPHPYIOTCSI [0  KJIIOYEBBIM  3ahadaM  oOmero oOpa3oBaHMs, OTPAXKAIOMINUM
WHIMBUAYyaJIbHBIC, OOIIECTBEHHbIE W TOCYJApCTBEHHBIE MOTPEOHOCTH, U  BKIIOYAIOT
JMYHOCTHBIC, METAIIPEAMETHBIE U IIPEIMETHBIC PE3YIIbTATHI.

JIuunocmnuuie pe3ynvmamsl 00yIeHUS] XUMUU:

1) BocnHMTaHHE POCCHICKON TPaXKTAHCKOH WIACHTHYHOCTU. MATPHOTH3MA, YBAXKCHUS K
OtedecTBy, NPOLIIOE M HACTOSALIEE MHOTOHALMOHAIBHOrO Hapoja Poccuu; ocosHaHue coen
THUYECKOM ITPUHAJICKHOCTH, 3HAHUE UCTOPHUH, A3bIKA, KYJIbTYpPbl CBOEIO HAPOAA, CBOETO Kpasd,
OCHOB KYJIBTYPHOI'O Hacieaus HaponoB Poccum M 4enoBedyecTBa; yCBOGHHE I'yMaHUCTHYECKHUX,
JIEMOKPATUYECKUX U TPAIUIIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIILHOTO POCCUHCKOTO OOIECTBa;
BOCIIMTAHHUE YyBCTBA OTBETCTBEHHOCTH U J10Jira nepen PoauHou;

2) (GopMuUpOBaHHE OTBETCTBEHHOI'O OTHOIICHHS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
0o0yyaromuxcsi K CaMOpa3BUTHIO U €caMOOOPa30BaHUIO Ha OCHOBE MOTHBALMM K OOYYEHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHHIO JAIbHEHIIEH HHIUBUAYATIbHOU TPACKTOPHH
oOpa3oBaHus Ha 0a3ze OPUEHTUPOBKH B MUpe npodeccuil u npodhecCHOHAIBHBIX MPEAIOYTEHUH,
C yY4eTOM YCTOMYMBBIX I1O3HABATEJIbHBIX HMHTEPECOB, a TAaKKE€ Ha OCHOBE (POPMHUPOBAHUS
YBa)XKUTEJIBLHOTO OTHOLLIEHUS K TPYly, Pa3BUTHs OIIBITA yYaCTHsI B COLUAIILHO 3HAYMMOM TPYAE;

3) QopMupoBaHUE LEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAyKd M OOLIECTBEHHOM MPAKTHKH, YYUTHIBAIOIIEIO COLMAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOI000pa3ue COBPEMEHHOTO MUPA,;

4) (hopMUpOBaHHE OCO3HAHHOTO, YBAKUTEIBHOIO U J0OPOKEIATEIILHOTO OTHOLICHHS K
JIpYyromMy 4YeJOBEKy, €r0 MHEHHIO, MHUPOBO33PEHUIO, KYJIbTYpE, fA3BIKY, BEpE, I'PAKIAHCKOU
MO3ULUH, K UCTOPUH, KyJIbTypE, PEJIUTHH, TPAJULUAM, S3bIKaM, LICHHOCTSM HaponoB Poccun n
HapoJ0B MHUPA; TOTOBHOCTH U CIOCOOHOCTH BECTU JUAJIOT C APYTMMU JIIOJbMU U JIOCTUraTh B
HEM B3aMMOIIOHUMAaHUS,

5) ocBOoCHHUE COIMATIBHBIX HOPM, ITPABWII MOBEIICHHUS, POJicH U ()OPM COLIMATBHOW JKU3HH B
rpymnmax 1 cooOIecTBax, BKIKOYask B3POCIble U COLUAIbHBIE COOOLIECTBA; YYaCTHE B IIKOJIBHOM
CaMOYIIPABJICHUU U OOIIECTBEHHOM HU3HU B NpEJesiax BO3PACTHBIX KOMIETEHLMH C y4EeTOM
PETrMOHANBHBIX, 3THOKYJIBTYPHBIX, COLIMATIBHBIX U SKOHOMUYECKUX OCOOCHHOCTEH,;

6) pa3BuTHE MOPAJIBHOTO CO3HAHHS W KOMIIETCHTHOCTH B PEIICHHH MOPAJIbHBIX MPOOJIEM
Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (pOpMHUpOBaHME HPABCTBEHHBIX UYBCTB U HPABCTBEHHOTO
MOBEJIEHNUS, 0CO3HAHHOTO U OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIIKaM;

7) hopMHupoOBaHHE KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOILEHUU U COTPYAHUYECTBE CO
CBEpCTHUKAMM, JE€TbMH CTapliero M MJIAQQUIEr0 BO3pacTa, B3pOCIBIMHM B  IIpoLEcce
00pa3oBaTesIbHON, 0OLIECTBEHHO IMOJIE3HOM, YueOHO-UCCIe10BaTeIbCKON, TBOPUECKON U JpyTuX
BHJIOB JI€STEIBHOCTH;

8) popmupoBaHUe IEHHOCTH 30POBOTO M 0E30MacHOrO 00pa3a )KHU3HHU, YCBOCHUE MPABUI
MHAMBHUIYAJIbHOTO U KOJIJIEKTUBHOT'O O€30MaCHOTO MOBEIEHHUS B YpE3BBbIYAMHBIX CHUTYyalUsX,
YIPOKAKOIIUX KU3HU U 30POBBIO JIFOACH, IPaBUII IOBEACHUSA HA TPAHCIIOPTE U HA 10pOrax;

9) dopMupoBaHHE OCHOB JKOJIOTHYECKON KyJIbTYpBI, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO DKOJIOTUYECKOTO MBIIUICHHs, Pa3BUTHE OIbITA 3KOJOIMYECKH OPUEHTUPOBAHHOMN
pedaeKCUBHO-0LIEHOYHON U IPAKTHUECKOH EATEIbHOCTH B )KMU3HEHHBIX CUTYyalMsIX;

10) oco3HaHue 3HAYEHHs CEMBH B JKH3HHM YEIOBEKa M OOILIECTBA, MPUHITHE IEHHOCTH
CEeMEHHOM KU3HU, YBAKUTEIHHOE U 3a00TIMBOE OTHOIICHUE K WICHAM CBOCH CEMbH;

11) pa3BUTHE 3CTETUYECKOTO CO3HAHUS Yepe3 OCBOCHHE XYJO0KECTBEHHOTO HACIIEIHs
Hapo10B Poccum n Mupa, TBOPUYECKOH AEATENBHOCTH 3CTETUYECKOrO XapaKTepa.

Memanpeomemmbwie pe3yibmamst OOyUCHUS XUMHUU.

PerynstuBHabie YY /|

1. VYMeHue caMOCTOATENBHO ONpENeNiTh 1eau 00yueHHs, CTaBUTh U (POPMYyIUpPOBAThH
HOBBIE 3a/1a4M B yueOe U MO3HABATEIbHOMN JAESTeIbHOCTH, pa3BUBAaTh MOTUBBI M MHTEPECHI CBOEH
MI03HABATEJIbHOM 1€ATEIbHOCTH.



2. YMeHHE caMOCTOSITEIbHO IUIAHUPOBATh IYTH JOCTHIKEHHS IeNieii, B TOM 4YHCIe
aJbTEPHATHBHBIC, OCO3HAHHO BHIOMpaTh Hanbosee 3 (HEeKTUBHBIE CIIOCOOBI pelieHUs] YIeOHBIX U
MO3HABATENbHbIX 3a]a4.

3. YMeHME COOTHOCHTb CBOM JIEHCTBMS C IUIAHUPYEMBIMH  pe3yJibTaTaMu,
OCYILIECTBIISATh KOHTPOJIb CBOEH AEATENBHOCTH B MPOLIECCE JOCTUKEHUS PE3yibTaTa, ONpeAesiTh
crocoObl AEHCTBUI B paMKax IMpPeIIOkKEHHBIX YCIOBHM M TpeOOBaHMH, KOPPEKTUPOBATh CBOU
JICUCTBHSI B COOTBETCTBUM C U3MEHSIOIIECHCS CUTYalUEH.

4. VYMeHHe OLEHHMBAaTh IPAaBUIbHOCTH BBINNOJHEHHs y4eOHOW 3aaauyd, COOCTBEHHBIE
BO3MO>KHOCTH €€ PELLCHUS.

5. Bnanenue ocHOBaMM CaMOKOHTPOJsS, CAMOOLIEHKH, TMPHHATHUA pEIIeHUH U
OCYILIECTBIICHHS] OCO3HAHHOTO BBIOOpa B Y4eOHOH M MMO3HABATEIBHOM EATEIBHOCTH.

Ilo3naBareiibHbie YY /I

6. VYMmeHue ompenenaTe MOHATHSA, CO3JaBaTh OOOOIIEHWS, YCTaHABIMBATH AHAJOIHH,
KJaccu(uuupoBaTh, CAaMOCTOSTEIBHO BBIOMpPATh OCHOBAHUSA M KPUTEPHUHU Ul Kiaccu(UKaLuy,
YCTaHAB/IMBaTh IPUYMHHO-CIIEJICTBEHHBIE CBSI3M, CTPOUTb JIOTMUECKOE  PpaCCyKICHHE,
yMO3aKJIfoYeHUe (MHIYKTUBHOE, ICIyKTHBHOE, [10 AHAJIIOTHHU) U JIeJIaTh BHIBOJIBI

7. YMmeHue co3gaBaTh, MPUMEHSATh M MPEOOPa30BHIBATH 3HAKU W CHMBOJIBI, MOICTH U
CXEMBI IS pelIeHUs1 y4eOHBIX U [T03HABATEIbHbIX 3314

8. CMpICIIOBOE UTECHHE.

9. ®opmupoBaHUE U PA3BUTHE 3KOJOIMUYECKOIO MBIIUICHHs, YMEHUE IPUMEHATh €ro B
NIO3HABATENbHON, KOMMYHUKAaTUBHOW, COIMAIBHOM TpakTUKe W  NpodhecCHOHAIBLHOU
OpHUEHTALNH.

10. Pa3BuTHe MOTHBAIIMH K OBJIQJCHUIO KYJIBTYPO aKTHBHOTO MCIIOJIb30BAaHUS CIIOBApEil

U APYTUX ITOUCKOBBIX CUCTEM.

KommyHukatusubie YY /|

11.  Ywmenue opraHu3oBbIBaTE Y4EOHOE COTPYAHHYECTBO M COBMECTHYIO JEATEIBLHOCTD
C YUUTEJIEM U CBEPCTHUKAMU; pabOTaTh MHAMBUAYAJIBHO U B IPYIIE. HAXOAUTH OOIIEe pelIeHne
U paspemiaTb KOH(DJIMKTBI HAa OCHOBE COIJIACOBAHUS TMO3UIMH U yuyeTa WHTEPECOB;
(dbopMyJIMpOBaTh, ApryMEHTUPOBATh U OTCTaNBATh CBOE MHEHUE.

12.  VYmeHue 0CO3HaHHO MCIOJIB30BaTh PEUEBBIE CPEACTBA B COOTBETCTBHH C 3aja4ei
KOMMYHUKAIMH Il BBIPAKEHHUS CBOMX UYBCTB, MbICIIEH U MOTPEeOHOCTEH I TIIAHUPOBAHUS U
peryJisiluA CBOEH JEATEIbHOCTH; BJIAJICHUE YCTHOM M NHMCBMEHHOM PEYbI), MOHOJIOIMYECKOM
KOHTEKCTHOW PEYBIO.

13. ®opmupoBanMe U pasBUTHE KOMIIETEHTHOCTH B OONACTH HCHOIb30BAHUS
UH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHouorui (nanee — KT).

IIpenmMeTHBIMH pe3yJbTATAMH OCBOCHHS BBIITYCKHUKAMHM OCHOBHOM ILIKOJBI MPOrPaMMBbI IO
XUMMUHU SBISIFOTCA

B pesyabTaTe n3dyueHusi Kypca XMUMUM B OCHOBHOM HIKOJIe:
BbImyCKHUK HAyYHTCH

® XapaKTepu30BaTh OCHOBHBIE METO/Ibl TO3HAHUS . HAOII0I€HUE, U3MEPEHNUE, IKCIICPUMEHT;

® ONUCHIBaTh CBOWMCTBA TBEPABIX, KHJKHUX, Ta3000pa3HbIX BELIECTB, BBIIENAS HX
CYILLIECTBEHHbBIE IPU3HAKHY,

® pacKpbIBaTb CMBICII OCHOBHBIX XMMHUYECKHX TOHSTHH  «aTOM», «MOJIEKYJa»,
«XUMHUYECKHUI AJIEMEHT», «IIPOCTOE BEIIECTBO», «CIOXKHOE BEIIECTBO», «BAJIEHTHOCTHY,
«XUMHUYECKas peaklys», UCIOJb3ysl 3HAKOBYIO CUCTEMY XUMUHU,;

® packpblBaTh CMBICI 3aKOHOB COXPAaHEHMsI MacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHON TEOPHH;

® pasnuyaTh XMMHYECKHE U GU3NYECKUE SBICHMUS,

® Ha3bIBATh XMMHUYECKHE AJIEMEHTHI;

® ONpeleNsITh COCTaB BEIIECTB M0 UX (hopMyliam,;



ONPEAENATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COCIUHEHUSX;

ONPEAENIATh TUIl XUMHUYECKUX PEAKIUN;

Ha3bIBATh MPU3HAKU U YCIOBHUS MPOTEKAHUSI XUMUYECKUX PEAKIINN;

BBIABJISITh MPU3HAKH, CBUACTEILCTBYIONIME O MPOTEKAHUW XUMHUYECKOM pEaKIuu IMpU
BBIITOJITHEHUY XMMHYECKOI'0 OIBITA;

COCTaBIISATH (OPMYJIBI OWHAPHBIX COSTMHCHUM,

COCTaBJISITh YPABHEHUS! XUMUYECKUX PEAKLIUA;

co0umo1aTh npasuiia 0€30mMacHoi paboThI TPHU MPOBEACHUH OIBITOB;

M0JI30BATHCS JTA0OOPATOPHBIM 000PYI0BAaHUEM U TTOCYI0H;

BBIYUCIIATh OTHOCUTEJIbHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB;

BBIYHCJIATh MAaCCOBYIO JIOJIO XUMHUYECKOTO JIeMEHTa 110 (opMyIie COeTMHEHUS;
BBIYHMCIIATh KOJMYECTBO, 00bEM HJIM MAacCy BeIIecTBa IO KOJMYECTBY, 00bEeMy, Macce
peareHTOB WK NPOJYKTOB PEAKIINH;

XapaKTepu30BaTh (PU3NUECKHEC U XMMHUECKHUE CBOWCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U
BOJIOPOJIA;

MOJIy4aTh, COOMPATH KUCIOPOJI U BOJIOPOI;

pacrno3HaBaTh OMBITHBIM ITyTeM ra3000pa3HbIe BEMIECTBA: KUCIOPO/I, BOJOPO/I;
PpacKpbIBaTh CMBICI 3aKOHAa ABOTapoO;

PacKpBIBATh CMBICI TIOHATHN «TEIIIOBOM dPPEKT PEaKIIUI», KMOJIIPHBIA 00bEM»;
XapaKTepu30BaTh GU3HUYECKUE U XUMUICCKUE CBOWCTBA BOJIHI,

PAaCKpBIBATh CMBICH MIOHATHS €PaCTBOP;

BBIYUCIISATh MACCOBYIO JIOJFO PACTBOPEHHOI'O BEUIECTBA B PACTBOPE;

MIPUTOTOBJISITH PACTBOPHI C OMPEACICHHON MacCOBOM /10J1€i paCTBOPEHHOTO BEILIECTBA,
Ha3bIBaTh COCIMHEHHUS U3yUYEHHBIX KJIaCCOB HEOPTAaHMYECKUX BELIECTB,;

XapakTepu30BaTh (DHU3MYECKUE W XMMHYECKHE CBOMCTBA OCHOBHBIX  KJIaCCOB
HEOPraHWYECKUX BEILECTB. OKCHUJIOB, KUCIOT, OCHOBAHUM, COJICH;

ONPEAENATh NPUHAMICKHOCTD BEIIECTB K ONMPEAEIEHHOMY KJIACCY COCIMHEHUM;
COCTaBJISITH (POPMYJIbl HEOPTAHUYECKUX COSTUHEHUN N3YUCHHBIX KJIACCOB,;

MPOBOJUTH OMbITHI, MOATBEPKIAONIME XUMHUECKUE CBOMCTBA HM3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

pacrno3HaBaTh OMBITHBIM IyTEM PACTBOPBI KUCIOT M LIEJIOYEH MO M3MEHEHUIO OKPacKH
WHJIUKATOpAa,

XapaKTEPU30BaTh B3aUMOCBSA3b MEXY KJIaCCaMU HEOPTaHUYECKUX COCIUHEHUN;
packpsiBaTh cMbIch Ilepuoanueckoro 3akona /.M. Menneneesa;

OOBSICHATh (U3NYECKUH CMBICI aTOMHOTO (TMOPSIIKOBOIO) HOMEpa XUMHYECKOTO
AJIEMEHTA, HOMEPOB IPYMIIbI ¥ Ilepuoa B nepuoanueckoit cucreme .M. Menzaeneesa;
OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHUSI CTPOCHHUS aTOMOB, CBOMCTB JJEMEHTOB B
npeaenax MajbiX MEPHOIOB U IIIaBHBIX MOATPYIIIL;

XapaKTepU30BaTh XUMHUYECKUE 3JIEMEHTHI (OT BOJOpOJA IO KajbllMs) HAa OCHOBE WX
MOJIO’KEHUs B neproanueckoit cucreme /1.J1. MenzaeneeBa u 0COOEHHOCTEHM CTPOSHUS UX
aTOMOB,

COCTaBJISITh CXEMBI CTPOCHHUS aTOMOB TepBBIX 20 3JIEMEHTOB MEPUOIUICCKON CHCTEMBI
J.1. Menneneena,

PACKpBIBaTh CMBICIT ITIOHATUI: «XUMUYECKAs CBA3bY, «AIEKTPOOTPULIATEIIBHOCTDY;
XapaKTepu30BaTh  3aBUCUMOCTh  (DM3MYECKMX  CBOWMCTB  BEHIECTB  OT  THIIA
KPHUCTAJUIMYECKON PELIETKH;

ONpeAessTh BUJ XUMUYECKON CBA3M B HECOPraHUYECKUX COCAUHEHHUSIX;

n300pakaTh CXEMBI CTPOCHHS MOJICKYJ BEIIECTB, OOpPa30BaHHBIX pPA3HBIMU BHIIAMH
XUMHWYECKHUX CBS3CH,



pacKphIBaTh CMBICT  TOHATHH  «HOH», «KAaTHOH», «AHHOH», <«3JIEKTPOJHUTHI»,
HEINEKTPOJIUTBI», «JIEKTPOJIUTHYECKAs] JUCCOIMALMS», «OKUCIUTENb», «CTETeHb
OKHCJICHUS» «BOCCTAHOBHTEIbY», KOKHCICHHEY, KBOCCTAHOBICHHEY,

OTIpe/IeIIATh CTENEeHb OKUCIICHHS aTOMa 3JIeMEHTa B COeIMHEHUH;

PacKpbIBaTh CMBICT TEOPUU SJIEKTPOIUTHUECKON TUCCOLMAINY,

COCTaBJISITh YPABHEHUS 3JIEKTPOIUTHUECKON AUCCOLUAIIMH KUCIIOT, LIeJIoUeH, Coeill;
OOBSACHATH CYHUTHOCTh IMPOLIECCa DIEKTPOTUTHUECKON JUCCOLUUAIMN U PeaKlUid HOHHOTO
oOmeHa;

COCTABJISITh TIOJIHBIE ¥ COKPAILIEHHbIC HOHHBIC YPAaBHEHUS PEAKIIMK OOMEHa,

ONpeIesATh BO3MOKHOCTh IPOTEKAHUS PEaKUii MOHHOTO OOMEHa;

MPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE KaYeCTBEHHBIN COCTAB Pa3IMUHbIX BEIIECTB;
OTIPEIeNATh OKUCIUTEIh U BOCCTAHOBUTEb;

COCTaBIISITh YPABHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHiA;

Ha3bIBaTh (PaKTOPHI, BIUSIOIIUE HA CKOPOCTh XUMUYECKOM peaklny,

KJIaCCU(PUIIMPOBATH XUMUUYECKUE PEAKIIMH 110 PA3IUYHBIM MPU3HAKAM,

XapaKTepU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOCHHEM U CBOMCTBAMH HEMETAIIIOB,;
MPOBOJIUTH OMBITHl MO TOJYYCHHUIO, COOUPAHUI0O U HW3YYEHUI0O XUMUYECKUX CBOMCTB
ra3000pa3HBIX BEIIECTB. YIIIEKUCIIOTO Ta3a, aMMHUaKa;

pacro3HaBaTh ONBITHBIM IyTEM ra3000pa3Hble BEUIeCTBA: YITIEKUCIBINA Ia3 1 aMMHUAK;
XapaKTepU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHHUEM U CBOMCTBAMH METAJLJIOB,;
Ha3bIBaTh OPTaHWYECKUE BEIlecTBa MO uX (opmyse. MeTaH, 3TaH, ITUJIEH, METaHOI,
9TaHOJ, MIMIEPUH, YKCYCHasl KUCIIOTa, aMUHOYKCYCHAsI KUCJIOTa, CTeapUHOBasl KHUCIIOTA,
0JICMHOBAsI KUCJIOTA, TJIFOK034,;

OLICHUBATh BIIUSHHUE XHMHUYECKOTO 3arpsi3HEHHUS OKPYXKAloIIed cpelbl Ha OpPraHu3M
YeloBeKa,

IrpaMOTHO 00paIaThCs C BEIIECTBAMHU B TIOBCETHEBHOM JKU3HH

OMpeeNsiaTh BO3MOXKHOCTb MPOTEKAaHUS peaKUUid HEKOTOPhIX  MpeCTaBUTENeH
OpraHMYECKHUX BEIIECTB C KHCIOPOJIOM, BOJOPOJIOM, MeETalslaMH, OCHOBaHUSIMHU,
rajoreHaMu.

BLIHyCKHHK IOJIYYUT BO3MOKHOCTb HAYYHUTHCH.

BBIJIBUTATh ¥ IPOBEPATH IKCIEPUMEHTAIIBHO TUIIOTE3bI 0 XMMHUYECKUX CBOMCTBAX
BEIIIECTB Ha OCHOBE UX COCTaBa M CTPOEHUS, X CIIOCOOHOCTH BCTYIATh B XMMHUECKHE
PEeaKINH, O XapaKTepe U MPOAYKTaX PA3TUYHBIX XUMHUECKUX PEaKIIHiA;

XapaKTepU30BaTh BEIIECTBA 0 COCTaBY, CTPOCHUIO U CBOKMCTBAM, YCTaHABIIMBATh
MPUYMHHO-CIIEACTBEHHBIE CBSA3U MEX1Y JAHHBIMHU XapaKTEPUCTUKaMU BEIIECTBA,
COCTABJISITH MOJICKYJISIPHBIE U TOJTHBIE HOHHBIE YPABHEHHSI TI0 COKPAIICHHBIM HOHHBIM
YpaBHEHUSM;

MIPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSIBIATH OKUCIUTEIbHBIC WITH
BOCCTAHOBUTEJILHBIC CBOMCTBA C YUYETOM CTETICHEH OKUCIICHUS 3JIEMEHTOB, BXOISIINX B
€ro COCTas,;

COCTaBJISITh YPaBHEHUS PEAKIIUNA, COOTBETCTBYIOIINX MOCIIEI0BATEILHOCTH
MIpEeBpaIICHU HEOPTaHUYECKUX BEIIECTB PA3TMYHBIX KIACCOB,;

BBIJIBUTATh U MIPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3bI O PE3yJIbTaTax BO3/ICUCTBUS
pa3anuHbIX ()aKTOPOB HA U3MEHEHHE CKOPOCTU XUMHUYECKOMN peaKilnu;

WCITOJIH30BaTh MPUOOPETEHHBIE 3HAHUS JISI DKOJIOTMYECKU TPAMOTHOTO TIOBEICHUS B
OKpYXaoIeil Cpee;

UCIIONF30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETSHIIMH TP BBIMIOJIHEHUU TIPOEKTOB H
yueOHO-UCCIIeIOBATENIbCKHIX 3a/1a4 [0 H3yYEHUIO CBOMCTB, CITIOCOOOB MOIYUYECHUS U
pacro3HaBaHMs BEIIECTB,;

00BEKTUBHO OLIEHUBATh MH(POPMAITUIO O BEIIECTBAX U XMMHUYECKUX MPOIIeCCax;



® KPUTUYECKU OTHOCHUTHCS K ICEBIOHAYYHON MHPOPMAIUH, HETOOPOCOBECTHOM PEKIIaMe B
Cpe/cTBaX MaccoBoOM HH(oOpMaInu;

® OCO3HABaTh 3HAYEHHE TEOPETHUECKUX 3HAHUU [0 XUMHHM JJIS IPAKTUYECKOMN
JIEeSATCILHOCTH YSJIOBEKA;

® CO3/7aBaTh MOJICIIM U CXEMBI JIs peIIeHUsT YICOHBIX M MO3HABATEIbHBIX 33/1a4;TOHUMATh
HEO0OXOAMMOCTh COOTIOICHUS TTPEANMCAaHUH, Tpe/IaraéMbIX B HHCTPYKIHAX 110
MCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JIP.

3.Conep:kanue y4eOHOr0o Kypca
8 kaacce (2 g B Hexemo, Bcero 70 u)

Beenenne (64)

XHUMHS — HayKa O BEIECTBAaX, UX CBOMCTBAX U IPEBPALLCHUSX.

[ToHATHE O XHMMHYECKOM »HJIeMEHTe M (OpMax €ro CyIIEeCTBOBAHUS. CBOOOJHBIX aTOMax,
IIPOCTBIX U CIIO’KHBIX BELIECTBAX.

[TpeBpamenus BemecTB. OTIUYNE XMMUYECKUX peakIMid OT pu3ndeckux siBiaeHuid. Ponp xumun
B )KM3HHU 4eJioBeKa. XeMopmins 1 xemohoOusi.

KpaTkune cBeieHUs U3 NCTOPUM BO3HUKHOBEHUS U pa3Butusa xumud. [lepuon anxumuu. Ilonarue
o ¢unocopckom kamue. Xumus B XVI B. Pasputne xummu Ha Pycu. Ponb oTedecTBEHHBIX
YUEHBIX B CTAHOBIICHUHM XMMHYECKON HaykH - paboTsl M. B. Jlomonocosa, A. M. bytneposa, /.
H. Meunpneneena.

XuMHYeCcKasi CHMBOJIMKA. 3HAKM XUMHUYECKMX 3JEMEHTOB M IPOUCXOXACHHE MX Ha3BaHMIL.
Xumnueckue ¢opmyasl. HWuaekcbl U kodpduuueHThl. OTHOCUTENbHbIE AaTOMHas MU
MOJIEKYJIsIpHasi Macchl. Pacuer MaccoBOM J0IM XMMUYECKOI0 AJIEMEHTA 10 (popMyJie BellecTBa.
ITepuognueckas cucremMa xumudeckux eMeHToB Jl. M. Menzeneesa, ee CTpykTypa: Majble U
OoJIbIIIME TIEPHO/IbI, TPYIIIBI U MOATPYIIbI (raBHas U nodouHas). [lepuoauyeckas cucrema Kak
CIpaBOYHOE NOCOOUE JUIs [TOJYyYSHHS CBEACHUI O XUMUYECKUX 3JIEMEHTAaX.

Pacuernsble 3axaun. 1. HaxoxaeHue OTHOCUTENBHONW MOJIEKYJISIPHOM Macchl BELIECTBA MO €ro
XUMHYECKOU popmyrie. 2. Beraucienne MaccoBOM JJOJIM XUMHUYECKOTO DJIEMEHTA B BEIIECTBE IO

ero opmyre.

IIpakTuueckne padorel. 1. [IpaBuna TexHUKH O€30MACHOCTH MpPU PabOTE B XUMHUUYECKOM
kabunete. [lpuemsl oOpaimieHuss ¢ 1Ta0OpPaTOpPHBIM OOOpPYIOBaHHMEM M HarpeBaTeIbHBIMU
npuOopamu.

Tema 1. ATOMBI XMMHYECKHX 3J1EMEHTOB 9 Y)

ATOMBI Kak popMa CYIIECTBOBAHUS XUMUYECKUX AJIeMeHTOB. OCHOBHBIE CBEJICHUSI O CTPOCHUU
aToMoOB. Jloka3aTenbCcTBa CJIOXHOCTU cTpoeHusi atomoB. OmbiThl Pesepdopna. [lnaneraphas
Mozelb cTpoeHusi aroMa. (CocTaB aTOMHBIX sIep: MPOTOHBI U HEUTPOHBI. OTHOCHUTENbHAA
aroMHas Macca. B3auMOCBSI3b TOHATUN <IPOTOH», «HEUTPOH», «OTHOCUTENIbHAS aTOMHAas
Macca». N3menenne uucina MpPOTOHOB B SiApe aroMa - OOpa3oBaHUE HOBBIX XUMHYECKHUX
aJeMEeHTOB. VI3MeHeHne uncia HEMTPOHOB B sAZIpe aToMa - oOpazoBaHue H30TomoB. COBpeMEHHOE
ONpeeICHUE MOHATUA «XUMHYECKUUN 3eMeHT». M30Tombl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XHUMHYECKOTO JJIEMEHTA.

OnekTpoHbl. CTPOCHHE 3JICKTPOHHBIX 000JIOYEK aTOMOB XHMHYECKUX 3ieMeHTOB Nel-20
nepuoguyeckoil cucremsl [[. M. MenneneeBa. IloHATHE O 3aBEPIIEHHOM M HE3aBEPLICHHOM
AIEKTPOHHOM clioe (pHEpreTHyecKkoM YPOBHE).

[Tepuonnueckas cucrema xuMuueckux 3yeMeHTOB [[. M. MeHneneeBa U CTpoeHHUE aTOMOB:
bu3nYeCKUil CMBICT TOPSIKOBOTO HOMEpa DJJIEMEHTa, HOMEpa TpYIIbl, HOMEpa IMepuoja.



W3meHeHne wucia 3JEKTPOHOB Ha BHEIIHEM 3JEKTPOHHOM YPOBHE aroMa XHMHYECKOIo
JJIeMEHTa - 00pa3oBaHWE TOJOKUTEIBHBIX M OTPHUIATEIHHBIX HOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaMH{ METAJUIOB ¥ HEeMETaJUI0B. [IpHUnHbBI M3MEHEHUS METATMYECKHX W HEMETAITHYCCKIX
CBOICTB B neproax " rpymmnax.

OOpazoBanue OuHapHbIX coenuHeHui. [loHsTre 00 WOHHOW cBs3u. Cxembl 00Opa3oBaHU
MOHHOMN CBA3HU.

B3aumopeiicTBue aTOMOB XUMHUYECKHX 3JIEMEHTOB-HEMETAIUIOB MEXIy cO0Oi - oOpa3oBaHue
JIByXaTOMHBIX MOJIEKYJI IPOCTHIX BeliecTB. KoBasieHTHas! HEMOJSpHAS XUMUYECKasl CBS3b.

DJIEKTPOHHBIE n CTPYKTYpHBIE hopMyJIBI.

B3anMopeiicTBue aTOMOB XMMHYECKUX AJIEMEHTOB-HEMETAJJIOB MEXKIy co00l - oOpa3oBaHue
OMHAPHBIX COCIMHCHWH HEMETAJUIOB. OJIEKTPOOTPHIATENHHOCTh. [lOHATHE O KOBaJICHTHOM
MOJISIPHOM CBSI3HU.

B3aumojielicTBue aTOMOB XMMHUYECKUX JJIEMEHTOB-METAJUIOB MEXIYy CO0OW - oOpa3oBaHUE
METAIUTHYCCKUX KPHUCTAJJIOB. Ilonstue 0 METaJTHYCCKOMH CBSI3U.

JdemoncTpauuu. Mogenn aroMOB XHMHUYECKUX OJJEMEHTOB. llepuommueckas cucrema
xumMuueckux 3semenToB J[. . Meneneena.

Tema 2. Ipocrteie BelllecTBA (74)

[TonoxeHne MeTasuioB U HEMETAIJIOB B MEPUOJAUYECKON CUCTEME XMUMHUYECKHUX 3JIEMEHTOB /JI.
N. MenneneeBa. Baxknelire mpoCThie BEIIECTBA - METAIUIbI: KEJIE30, ATOMUHUMN, KaJbLIHi,
Marauii, Hatpuii, kamuid. OOmme ¢uznyecKkue CBOICTBAa MeETAJIOB. BakHeiilue mpocThie
BEIIIeCTBA - HEMETAJUIbl, 00pa30BaHHBIE aTOMaMU KUCJIOPOAa, BOJIOPOAa, a30Ta, cephl, (pocdopa,
yraepoaa. CnocoOHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB K 00Pa30BaHUIO HECKOJIBKHUX MPOCTHIX
BEIIECTB - auioTponus. AJIOTponHble Moaudukamuu Kuciaopona, ¢docdopa u  ojoBa.
Meraminueckue U HEMETANIMYECKHEe CBOMCTBA MPOCTHIX BEIIECTB. OTHOCUTEIBHOCTD JCICHUS
MIPOCTBIX BEILIECTB Ha METaJLIbI u HEMETAJLIBI.

[TocTostnnast ABoraapo. KonuuectBo BemectBa. Monbs. Mosmsipaas Mmacca. MossipHbIi 00beM
ra3zo00pa3HbIX BemecTB. KpaTHble eIMHUIBI KOJTMYECTBA BEIIECTBA — MIJLTUMOJb U KUJIOMOJIb,
MUJUIMMOJISIPHAsE U KWIOMOJISIPHAsE MacChl BEIIECTBA, MWUIMMOJSIPHBIA W KWJIOMOJISIPHBIN

00BEMBI ra3zo00pa3HbIX BEILIECTB.
Pacyetsl c wHCIONB30BaHMEM TOHIATHM «KOJIMYECTBO BEIIECTBA», «MOJIIpHAs Macca»,
«MOJISIPHBIN 00BeEM razoB», IIOCTOSIHHAS ABorazipo».

Pacuyernble 3anaun. 1. BerunciaeHre MoJIIpHONW Macchl BEIIECTB MO XMMUYECKUM (OpMyJiaM.
2. PacueTel C WCIIOJIB30BAHHEM TIOHSITHHA «KOJUYECTBO BEIECTBA», «MOJISIPHAS Macca,
«MOJISIPHBIN 00BeM razoB», «IIOCTOSIHHAS ABoraapo».

demoncTrpauuu. [Tonydenne ozona. O6pasiel 0€I0r0 M CEporo oJjioBa, OEIOro W KPacHOTO
docopa. Hekoropele MeTamaisl M HEMETaIbl KoJM4yecTBOM BemiectBa 1 Monbs. Mogens
MOJISIPHOTO 00beMa ra3000pa3HbIX BELIECTB.

Tema 3. CoenuHeHUs] XHMHUYECKHX 3j1eMeHTOB (13 u)

Crenens okucneHus. OnpeneneHne CTeNeHn OKUCICHHsS DJIEMEHTOB MO XUMHUYECKOM (opmyrie
coenuaeHUs. CocTaBiaeHue ¢GopMyi OWHAPHBIX COCAMHEHHWH, OO Croco0 WX Ha3bIBaHUS.
bunapHbie coeqMHEHMS. OKCUIBI, XJOpUAbl, cynbduasl u nap. CocraBieHne uX (HOPMYIL.
[IpeacraBuTeny OKCHAOB. BOJA, YIJICKHUCIBIM Ta3 W HeramieHas W3BeCTh. lIpencraButenn
JETYy4nx BOJIOPOJAHBIX COCIMHEHUI: XJIOPOBOAOPO] u aMMHAK.



OcHoBaHMS, WX COCTaB M Ha3BaHWA. PacTBOPUMOCTh OCHOBaHHWI B Boje. TabOnuia
PacTBOPUMOCTH THAPOKCHUIOB U coiiel B Boje. [IpeacraBurenu menodei: ruIpoKCUAbl HaTpHs,
Kanusd W Kanblus. [loHATHE O KaueCTBEHHBIX peakuusax. MHaumkaTopsl. M3MeHEHHE OKpacku
WHJUKATOPOB B LIEJI0YHOU cpene.

Kucnotsl, ux coctaB u HazBanus. Kmaccuduxarus xkucnot. [IpencraBurenu KUCIOT: CepHasi,
colisiHasT M a30THas. V3MeHeHue OKpacKM HMHJIMKAaTOpPOB B  KHUCJIOTHOM  Cpele.

Conu Kak Npou3BOAHBIE KUCIOT U OCHOBaHUM. MIX cocTaB u Ha3BaHusl. PacTBOpUMOCTSh coseil B
Boje. IlpeacraBurenu coneil: xjopua  Hartpus, KapboHat u  Qocdhar  KaubLUA.

AmopdHubIe u KPHUCTAJUIMYECKUE BEILIECTBA.

MexMoneKyJIapHbIe B3aUMOJEUCTBHS. THUIBI KPUCTAUIMYECKUX PELIETOK. MOHHAsI, aTOMHai,
MOJICKYJIIpHAsE ¥ METAJUIMYECKasi. 3aBUCUMOCTb CBOMCTB BEIIECTB OT TUIIOB KPUCTAUIMYECKHUX
PEILIETOK.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IMOCTOSIHCTBA COCTaBa JIst
BEILIECTB MOJIEKYJISIPHOTO CTPOCHHUS.

Yucteie BemecTBa U cMecH. [IpuMepbl ®KUIKHUX, TBEPIBIX U Ta3000pa3HbIX cMmeceil. CBOMCTBa
YUCTBIX BellecTB U cMeceil. Mx coctaB. MaccoBas u oObeMHas JOIM KOMIIOHEHTA CMECH.
Pacuersi, CBSI3aHHBIE c HCIOJIb30BAHUEM TTOHATHS JIOJISL.

Pacuernsble 3agaun. 1. Pacyer MaccoBoif 1 00bEMHOM J10JIeli KOMIIOHEHTOB CMECH BEILIECTB.
2. BuluuciieHne MaccoBOW JOJHM BEHIECTBA B PACTBOpPE IO M3BECTHOW Macce pPacTBOPEHHOTO
BelleCTBA W Macce pacTBoputens. 3. BpluncieHne macchl pacTBOPSEMOrO BEIIECTBA U
pacTBOPUTEIISI, HEOOXOIUMBIX JIJISl TPUTOTOBIICHUS OTPECIICHHOW MacChl pacTBOpa C U3BECTHOM
MaccoBOM JoJien PacTBOPEHHOTO BEILECTBA.

JdemoncTpanuun. O0pasibl OKCHIO0B, KUCIOT, OCHOBAHUM U cojieil. Moaenu KpUCTauTMYECKUX
pEelIeTOK XJIOpUaa HATpHs, anmasa, okcuzaa yriepozaa (1V). B3pbiB cMec Boopo/ia ¢ BO3IYXOM.
CriocoOsr pa3aeneHus cMecei, JUACTUILTALIUS BO/IbI.

JlabopaTopubie onbIThl. 1. 3HaKOMCTBO ¢ oOpa3namMu BELIECTB pPa3HBIX KIACCOB. 2.
Paznenenne cmeceil.

[IpakTuyeckue padorsl. 2. [IpuroroBnenue pacTBopa caxapa U ONpeAesieHue MacCoOBOM 10Ju
€ro B pacTBOpE.

Tema 4, HN3MmeHeHnus, npoucxoasuue c BellleCTBAMU (13 y)
[TonsiTHEe sBIEHUI KaK U3MEHEHUH, MPOUCXOIAIIMX C BEUIECTBAMU. SIBIICHHMS, CBSI3aHHBIE C
W3MEHEHUEM KPUCTAUIMYECKOTO CTPOCHMS BEHIECTBA TMPHU IOCTOSHHOM €ro COCTaBe,
buznueckue sBrneHus. Dusznueckue SBICHUS B XUMUU. AUCTUIUISLMS, KpPUCTAJLTU3ALINA,
BBIITAPUBAHUE u BO3TOHKA BEILIECTB, neHTpudyrupoBanue.
SIBiieHMs, CBS3aHHBIE C U3MEHEHUEM COCTaBA BELIECTBA, - XUMHUUECKHE peakuuu. [IpusHaku u
YCIIOBUS MPOTEKaHUsI XUMUYecKuX peakiuil. [ToHsaTHe 00 9K30- U IHAOTEPMHUUECKUX PEAKIIUAX.
Peakuuu rOpeHMs Kak YacCTHBIM Ciydald »JK30TEpPMHUUYECKHUX PEaKIUd, IPOTEKAKIUX C
BBIJICTIEHUEM CBETA.
3aKOH COXpaHEHHUsT MacChl BEIIECTB. XHMHYECKHE YypaBHEHHS. 3Hau€HHWE WHICKCOB U
K03 PUITEHTOB. CocraBnenue ypaBHEHUH XUMHYECKHUX pEeaKLHii.
PacdyeTsl mo xumuyeckuM ypaBHEHHSM. PemieHue 3amay Ha HAXOXKICHUE KOJIMYECTBA
BEIIIECTBA, MACChl WJIK 00beMa MPOYKTa PEeaKIMK 10 KOJMYECTBY BEIIECTBA, MACCE WIH 00bEMY
MCXOJHOTO BEUIeCTBA. Pacuersl ¢ UCIIOIB30BAHUEM MTOHATHUS «HOJIA», KOT/IAa UCXOAHOE BEIIECTBO
JJaHO B BUJIE PACTBOpPA C 3aJJaHHOM MAacCOBOM JIOJIEH PACTBOPEHHOI'O BEIIECTBA WJIM COIEPHKUT
OIIPEEIIEHHYIO JIOJIIO IIPUMECEN.
Peaknun pasnoxenus. [loHATHE O CKOpOCTH XHMMHYECKMX peakuuid. Karammzatopsl.
DepMEHTHI.



Peaknun coenmunenms. Kartanmutuueckwe W HekatanuThyeckwe peaknuu. OOpaTumbie U
HEOOpaTUMBIE PEaKIIUU.

Peaknuu 3amerneHust. DIEKTPOXUMUYECKUAN Psil HANPSHKCHUH METAJUIOB, €r0 MCIOJIb30BaHHE
JUIsl TIPOTHO3MPOBAHMS BO3MOXKHOCTH TPOTEKAHUsSI PEAKIMH MEXIY METaUlaMH U PacTBOPAMHU
KUCIIOT. Peakuuy BBITECHEHUSI OJJHMX METAJUIOB M3 PAaCTBOPOB UX COJICH NPYTMMHU METaJlJIaMH.
Peakumu oOmena. Peaknmu He#lTpamu3amuu. YCIOBHS TPOTEKAaHUs peaknuii oOMeHa B
pacTBoOpax 10 KOHIIA.

Turel XUMUYECKUX peakiuii (10 MPU3HAKY «IHCIO0 U COCTAB UCXOJIHBIX BEINECTB U MPOTYKTOB
peaKiui») Ha MpUMEpEe CBOWCTB BOBI. Peakius pas3iokeHHs - DICKTPOJHM3 BOIbI. Peakiuu
COCJMHCHUSI - B3aMMOJCWUCTBUE BOJBI C OKCHIaMH METAJUIOB M HeMmeTawioB. [loHsTHE
CTHAPOKCHUIBI». Peakmuu 3amemieHuss - B3aUMOJICHCTBHE BOJbl C  INEIOYHBIMH |
IIEJIOYHO3EMENIbHBIME  MeTa/ulaMH. Peakimu oOMmeHa (Ha mnpumepe THAPOIHM3a Cyabduaa
ATIOMUHHUS u KapOunaa KaJIbLIU).

Pacyernbie 3agaun. 1. BeiuncieHue N0 XUMHUYECKAM YPaBHEHHSIM MAcChl MM KOJHYECTBA
BEILIECTBA 110 U3BECTHOW MAacCe MM KOJUYECTBY BEIISCTBA OHOTO M3 BCTYMAIOIIUX B PEAKIHIO
BEILIECTB WJIM MPOJYKTOB peakuuu. 2. BerumcieHne macchl (KOJMYECTBa BELIECTBA, 00BbEMa)
NPOJIYKTa PEaKIMH, €CJIM U3BECTHA Macca MCXOJHOTO BEIECTBA, COJEPIKAIIETO ONPEICICHHYIO
nomo npuMecei. 3. Berurcienne macchl (KOJIMYeCTBa BElIECTBA, 00beMa) MPOIYKTa PEaKIHH,
€CIM  M3BECTHA Macca pacTBOpa M MaccoBas JIOJII  PacTBOPEHHOTO  BEIECTBA.

Hemouctpamuu. [IpuMepsl pusnyeckux sIBICHUH; a) TUIaBiieHHe napaduHa; 0) BO3rOHKa HO/a
WM OCH30MHOW KHCIIOTHI; B) PAcTBOPCHUE IMEepPMaHTaHata Kaius, I) HUPQy3us TyIIUCTHIX
BEILECTB C TOPSAIICH JaMIIOYKU HakaluBaHus. [IpuMepsl XUMHUYECKUX SIBICHHIA: a) FOpCHUE
maruusi, (ocdopa; 0) B3aUMOJCHCTBHE COJISHOW KHCIOTHI C MPaMOPOM WJIM MEJOM; B)
nonydenue ruapokcuaa meau (I1); r) pacTBOpeHHE MOMYYEHHOrO THIPOKCHAA B KHCIOTaX;
1) B3aumojeiicteue okcuaa meau (ll) ¢ cepHoll KHCIOTOW MpU HArpeBaHHHU; €) Pa3IOKCHUE
NIepMaHraHaTa KaJus; 5K) B3aUMOJICHCTBHE pa30aBIICHHBIX KUCJIOT C METAJUIAMH; 3) Pa3lIOKCHHE
nepoKcuia BOJIOPOJA,; ) AIIEKTPOIIH3 BO/IBI.

JlabopaTopusie ombiThl. 3. CpaBHEHHE CKOPOCTH WCIApeHHs BOABI W CHOHPTAa IO
WMCYE3HOBEHHMIO WX Kamelb Ha (uibTpoBaibHOM Oymare. 4. OKucCIeHHE MeIu B IUIAMEHHU
CIHUPTOBKH WM Topenku. 5. [ToMyTHeHHE M3BECTKOBOM BOJBI OT BBIIBIXaEMOIO YIJICKHCIOTO
ra3a. 6. [lomydeHne yriieKuCIIoro ra3a B3auMOJICHCTBHEM COJIbI i KUCIIOTHI. 7. 3aMeIeHUEe MeIH
B pactBope xsopuaa meau (I1) sxemezom.

IMpakTuyeckue padorbl. 3. OuucTka moBapeHHOW coy. 4.HaOmroneHuss 3a M3MECHCHUSIMH,
MIPOUCXOISIIMMHE C TOPSIIIECH CBEUOH, U UX onucanue. 5. [I[pu3Haku XUMUYECKUX PEaKITUH.

Tema 6. PacrBopenue. PacrBopbl. CBoiicTBa pacTBOpPOB 3JIEKTPOJIUTOB (22 u)
PactBopenue kak ¢puznko-xumuyeckuil npouecc. [loHaTrue o ruapaTax U KpucTaJJIOruapaTax.
PactBopuMocTs. KpuBble pacTBOPUMOCTH KaK MOJENb 3aBUCUMOCTH PAaCTBOPHUMOCTH TBEPIBIX
BEIIECTB OT Temneparypsl. HachllleHHbIE, HEHACBIIICHHBIE M IIEPECHIIICHHBIE PAaCTBOPBHIL.
3HaueHue pacTBOpOB JUTS IIPUPOIBI 51 CENbCKOT0 XO35HCTBA.
[ToHnsATHEe 00 ANIEKTPOIUTHUECKON TUCCOIMALMU. DICKTPOIUTH U HEXIEKTPOIUTHI. MexaHu3m
JUCCOLMAIMU  DJIEKTPOJUTOB €  PA3NIMYHBIM  TUIIOM  XUMHUYECKOM cBA3U. (CTeneHb
AIIEKTPOIUTUYECKON JUCCOLUALUY. CunbHele 51 crnabble JJIEKTPOJIUTHI.
OCHOBHBIE TIOJIOKEHUS TEOPUM DJIEKTPOJIUTHYECKOW naucconnanuu. VoHHBIE ypaBHEHHS
peakuuii. [Iporekanusi peakuu oOMEHa MEXIy AJIEKTPOJIMUTAMHU /10 KOHILIA B CBET€ MOHHBIX



npeacraBineHuii. Knaccudukanus wMoHOB M WX cBoWcTBa. KuCIoThl, WX KiaccupuKamms.
Huccommanusi KHUCIOT H UX CBOWCTBA B CBETE€ OJEKTPOJIUTUYECKOW JUCCOLMAIINH,
MOJIEKYJIIPHBIE U MOHHBIE YPABHEHUS PEAKUUU KUCIOT. B3aMMOAENCTBHE KUCIOT C METAIAMM.
DNEKPOXUMUYECKUNA PSAJl HANPSDKEHUM MeTauioB. B3aummonaeilcTBUE KHUCIOT € OKCHJIAMU
METAJJIOB.  B3auMojencTBue  KHUCIOT C  OCHOBAaHMSIMH-  pEaklUMs  HEUTpaJU3aluu.
B3auMmopeiictBue KHCIOT ¢ coiisiMu. Mcmosnb3oBaHWEe TaOMUIBI  paCTBOPUMOCTH ISt
XapaKTEPUCTUKA XUMUYECKUX CBOMCTB KUCIOT.OCHOBaHUS, WX Kiaccudukanus. Jlucconmnamms
OCHOBAaHMH M MX CBOMCTB B CBETE€ TEOPHUU ICKTPOJIMTUUYECKON Aucconuanuu. Bzaumopaencreue
OCHOBAaHMH C KHCIOTaMM, KHCJIOTHBIMM OKCHIAAMH H CcOJIMH. Mcmonp3oBaHue TaOJIMIIBI
pacTBOPUMOCTH JUISI XAPAKTEPUCTUKM XUMHUYECKHMX CBOWCTB OCHOBaHWM. PasnoxxeHue
HEPACTBOPHMBIX OCHOBaHWH mpu HarpeBaHuu. Coi, WX KIacCH(PUKAIUSA W TUCCOLUAIUS
pa3iIMyYHbIX TUIOB cosieid. CBOWCTBO COJEHM B CBETE TEOPUU DJIEKTPOJUTUUYECKON JUCCOLMALIU.
BzaumopeiictBue colieil ¢ MeTajuiaMu, yCJIOBUS NMPOTEKaHUs 3THX peakuuil. Bzaumopeincrsue
COJICH C KHCIIOTaMH, OCHOBAaHUSAMH W COJIsIMU. Vicmosib3oBaHWE TaOIUIIBI PACTBOPUMOCTH JJIS
XapaKTEPUCTUKHA XUMHUYECKUX CBOMCTB cosieii O01me cBeieHus 00 OKCHIaX, MX KIIacCH(PUKAIINH
U XUMHUYECKMX CBOMCTBaX. ['€HETHUYECKHE PSAbI METAJIOB U HEMETAIIOB. ['eHeTH4ecKas CBS3b
MEXIy KJIaccaMH HEOPraHM4YecKuX BemecTB OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.
OKHCIUTEIIF U BOCCTAHOBHUTCIL, OKUCIICHUE M BOCCTAHOBJICHHME. Peakiuum MOHHOro oOMeHa H
OKHCITUTEIHHO-BOCCTAHOBUTENbHBIE  peakuuu. CoCTaBlI€HHE ypaBHEHUH  OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA METOJIOM 3JIEKTPOHHOTO OanaHca. CBOMCTBAa MPOCTHIX BEIIECTB-
METAJJIOB W HEMETa/UIOB, KHCIOT WM COJICW B CBETE€ MPEACTABICHUH 00 OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX MPOIECCaX.

JeMmoHcTpauuu. VcnelTaHus BEmECTB M HMX PAaCTBOPOB Ha AJIEKTPOIPOBOAHOCTH. J[BHKEHHE
OKpAILLIEHHBIX HMOHOB B 3JIEKTPUYECKOM TMOJ€. 3aBUCUMOCTb 3JIEKTPOIPOBOJHOCTH YKCYCHOM
KHCJIOTHI OT KOHLIEHTpalMU. B3aumonelcTBue NUHKA ¢ CEPOH , COJIIHOM KHMCIIOTOM, XJIOPUAOM
memu (I1). Fopenne maraus. BzanmoseiicTBre CEpHOI U CEPOBOIOPOIHON BOIBI.

JlabopaTtopuble onbIThbl. 8. Peakiuu, XapakTepHbIe Ui PAacTBOPOB KHUCIOT (COJITHOW U
cepHoit). 9. Peakium xapakTepHsl st pacTBOpOB mEnoyn ( THAPOKCHIOB HaTpus u Kanwms).10.
[ToydeHne W CBOWCTBa HEPACTBOPMMOIO OCHOBaHMsA, Hampumep ruapokcuaa meam (I1).11.
Peakumu xapaktepHsI a1t pacTBopoB couelt ( Hanpumep st xiopuaa meau (11)). 12. Peakuuu
XapaKTepHBI JJIs OCHOBHBIX OKCHIOB ( Hampumep, Ui okcunpa kamblms). 13. Peakunm
XapaKTepHBI 1151 KUCIOTHBIX okcunoB (Hanmpumep, 1u1st yriaeKucsiaoro rasa).

IIpakTuyeckne padoTnl. 6.CBOICTBA KUCIOT, OCHOBaHUM, OKCUIOB M COJICH.

7. Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4.



4. TemaTu4ecKoe IJIAHUPOBAHUE

Ne Komnue [Hara IIpumeyanue
CTBO MPOBEACHUS
YPOK Paznen, Tema ypoka
a 4acoB
wian | ¢axr
BBenenue 64
1 BBOIHBII HHCTPYKTAX IO TEXHUKE OE30MACHOCTH. 1
[Tpenmer xumuu. BemecTsa.
2 [IpeBpaiienue BemecTB. Poib XuMuu B )KU3HU YEII0OBEKA. 1
KpaTkue cBeeHHs 110 HICTOPUH XUMUHU.
3 BHaKU (CMMBOJIbI) XUMUYECKUX AIIECMEHTOB. 1
[Tepnonnueckas Tabauna Xumudeckux yemeHTos/l. U.
Meneieena.
4 Xumuyeckue Gpopmyibl. OTHOCUTETbHBIE AaTOMHA, 1
MOJIEKYJIsIpHAsi Macchl. Pelienre pacueTHbIX 3a7ay.
5 Brerunciienne MaccoBoil 40 XUMHYECKOTO 3JIEMEHTA B 1
BEIIIECTBE 10 ero GopmyIe.
6 [Tpaktuueckas padora Nel. «[Ipuémbl oOpareHus ¢ 1
HarpeBaTeNIbHBIMU MPUOOpPaMH U TaOOPATOPHBIM
000pyIOBaHUEMY.
Tema 1. AToMBI XUMHYECKHX 3J1€EMEHTOB O4
7 OcHoBHBIE CBeZIeHUs 0 cTpoeHun aToMoB. CocTaB 1
ATOMHBIX SIJIEp: TPOTOHBI, HEUTPOHHI.
8 Snepusie peakunu. 30101 1
9 CtpoeHue 3JIeKTPOHHBIX 000JI0UYEK aTOMOB JIEMEHTOB 1
Nel-20.
10 [Tepuonnueckas Tabauia XuMudeckux smemeHTos J[. WM. 1
MeHieneeBa U CTpPOCHHUE ATOMOB.
11 Nonnas xumuyeckas CBs3b. 1
12 KoBasieHTHas nojsipHas W HEMOJSpHAs XUMHYECKas 1




CBA3b.

13 Meramnueckass XUMHUYECKAs! CBA3b. 1
14 O000111eHre U cUCTEMATH3aIMs 3HAHUA 110 TEME 1
«ATOMBI XUMHUYECKHUX DIIEMEHTOBY.
15 Kontponbnas pabotaNel mo Teme «ATOMBI XUMHUYECKHUX 1
SJIEMEHTOB.
Tema 2. IIpocTbie BemecTBa Tq
16 [IpocThie BemecTBa- METAJIHI. 1
17 [IpocThie BemecTBa- HEMETaUIbl. AJUTOTPOIIHS. 1
18 KomnunuectBo BerecTsa. 1
19 MoutsipHas Macca BemecTna. 1
20 MonsipHblii 00BeM Ta30B. 1
21 Pemrenue 3aga4d ¢ UCII0Ib30BaHUEM ITOHIATHH. 1
«IOCTOSTHHASE ABOTQJIPO», KKOJIMYECTBO BEIIECTBY,
«Macca», «MOJISIPHAsI Macca», K00beM», «KMOJISIPHBIN
00BEM.
22 O0001enre U cucTeMaTu3alys 3HaHUHN 110 TEME 1
«IIpocTeie BemecTBa».
Tema 3. CoeqnHeHUsI XUMHYECKHX JJIEMEHTOB 134
23 CrelneHb OKUCIIEHNUS. 1
24 Oxkcunpl, TeTy4re BOJAOPOIHBIE COSTUHEHUS. 1
25 OcHoBaHus. PacTBOpUMOCTh OCHOBaHUM B BOJE. 1
26 Kucnotel. Knaccudukanus Kucior. 1
27 Conu KaKk Ipou3BOIHBIE KUCIOT U OCHOBAHUM. 1
28 Pacuétsl o hopmyam cosrei. 1
29 Kpucrannnueckue pewérku. MloHHble, aTOMHBIE U 1
METAUINYECKUE DPEIIETKU.
30 Crnoxuasle BemecTBa. J1.0.Nel «3HakoMCTBO ¢ 1
o0Opa3IaMu BEIIeCTB Pa3HbIX KIACCOB»
31 Yucrele BemecTBa U cMecu. J1.0.Ne2 «Pa3nenenue 1

cMecen»




32 MaccoBast 10J11 KOMIIOHEHTOB CMECH, B MaccoBas HOJII 1
npuMecen

33 O0BEMHAs 10JI1 KOMIIOHEHTOB CMECH. 1
Pacuérrl, cBs3aHHBIC C HOHATHEM IO,

34 [Tpaktuueckas padora Ne2. «[IpuroroBienue pactBopa 1
caxapa M OIpeJeJIeHHe MacCOBOM JI0JIM caxapa B
pacTBope».

35 KontpoinbHas padora Ne2 o teme «CoeauHeHUs 1
XUMHUYECKHUX JJIEMEHTOBY.

Tema 4. U3MeHeHNsl, MPOUCXOASIIHE ¢ BelleCTBAMU 134

36 Du3ndecKue STBICHHUS. 1

37 [TpakTuueckas pabota Ne3 «OurcTka moBapeHHOU 1
COJIH.

38 XUMHYECKUE peaKklMU. 3aKOH COXPaHEHUSI MACChI 1
BEIIIECTB.

39 [TpakTuueckas pabota Ned. «Habmronenus 3a 1
M3MEHEHUSIMHU, TPOUCXOA[IIMMU C TOPALICH CBEUOi, U
UX OMUCAHHECH.

40 Pacy€Tbl Mo XMMUYECKUM YPABHEHUSIM. 1

41 Pemmenue 3a1a4 no XUMUYECKUM ypaBHEHUSM 1

42 Peaxnuu paznoxxenus. CKOpOCTh XUMUYECKUX PEAKIUH. 1
Karammzaropsl. @epmenTst. J1.0.Ne3 «CpaBHeHne
CKOPOCTH MCTIAPEHHMS BOJIBI M CIIUPTA 110 MCUE3HOBEHHUIO
UX Kareljb Ha QUIbTPOBAJILHOM Oymare».

43 Peaxnu coequnenus. Katanuruueckue u 1
HekatanuTudeckue. ObpaTuMble 1 HEOOpaTUMBIE.

JI.o.Ned «Oxkucnenue Menu B IIAMEHH CITIMPTOBKH UITH
TOPENKH».

44 Peaxmun 3amemenus. J1.0.Ne7 «3amerienne Mmequ B 1
pactBope xiopuaa meau (I1) sxenezom».

45 Peakuuu oomena. JI.o. Ne 6 «[Tonydyenue yriekucioro 1
ra3a B3auMOJEHCTBUEM COMBI M KUCIOTHI»; JI.0.Ne5
«[ToMyTHEeHHE U3BECTKOBOM BOJBI OT BBIIBIXa€MOTO
YIJIEKUCIIOTO ra3ay.

46 [TpakTuueckas padota Ne5. «[Ipu3Haku XUMHUECKUX 1
peaxkuui».

47 O00011eHne U cCUCTEMATH3AIMS 3HAHUHN 110 TEME: 1
«VI3MeHeHHs1, MPOUCXOIAIINE C BEIIECTBAMM.

48 Kontponbnas pabota Ne3 o teme: «l3menenus, 1




MpouCXoadmue ¢ BECCTBaAMU».

Tema 5. PacTBopenue. PactBopbl. CBoiicTBa 224
PaAcTBOPOB JIEKTPOJIUTOB

49 PactBopenue kak (GpU3MKO-XUMHUYECKUI TTPOIIecC. 1
PactBopuMoOCTb. THUIBI paCTBOPOB.

50 DIIEKTPOTUTHIECKAS TUCCOIHAITHS. 1

51  |OCHOBHBIC TIOJIOKEHUS TEOPUH ICKTPOIUTUUECKON 1

MUCCOIMAIIHH.

52  |[MloHHBIE ypaBHEHHS PEaKIUi. 1

53 Kucnots! B cBere TO/, ux xnaccudpukams. 1

54 CaoiicTBa kucioT. JI.0.Ne8 «Peakiiuu, XxapakTepHble 1JIs 1
PacTBOPOB KUCIIOT (COJISIHOM M CEPHO)».

55 OcnoBanus B cBete TO/l, ux xnaccuduxanus u 1
cpoiictBa. JI.o. Ne 9 «Peakuuu xapakTepHbI IS
pacTBOpoB minoun (THAPOKCHIOB HATPHUS U KaJTUs)»;

JI.0.Ne10 «ITomy4yenue u cBOiiCTBa HEPACTBOPHMOTO
ocHOBaHwusl, Harpumep ruapokcuaa meau (11)».

56 Oxcunpl. JI.0.Ne 12 «Peaknum XxapakTepHbI 715 1
OCHOBHBIX OKCHJIOB ( HaIpUMep, /T OKCH/IA KaJIbIUs )»;
JI.o.Ne 13. «Peakmuu xapakTepHBbI JIJIs1 KUCIOTHBIX
okcuoB (Hamprmep, 11st yrIIeKUCIIOro Tasa)».

57 Comu B cBete TOJI, ux coiictBa. JI.0.Nell «Peakmyu 1
XapaKTepHBI JJIs1 pAaCTBOPOB cosieil (Harmpumep Jist
xnopuaa meau (11)».

58 ['eneTnueckue psiibl METANIOB U HEMETAJIOB. 1

59 ['eHeTnyeckas cBsI3b MEXAY KJIacCaMHM HEOPraHMYECKUX 1
BEIIIECTB.

60 O06o0061IeHre U crucTeMaTu3alus 3HaHU| 10 TeMe 1
«PactBopenue. PactBopsl. CBolCcTBa pacTBOPOB
DIIEKTPOJIUTOB.

61 [TpakTudeckas padota N6 «CBOMCTBa KUCIIOT, 1
OCHOBaHUH, OKCHJIOB M COJIC».

62 Kontpomnpnas padora Ned mo teme «PactBopeHue. 1
PactBopsl. CBOICTBA pACTBOPOB DIEKTPOITUTOB.

63 Krnaccudukanus XuMHYECKHX PEaKITHiA. 1

OKuCINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pcaKknuuu.




64 VYrpaxHeHuss B COCTABICHUU OKUCIUTEIBHO - 1
BOCCTAaHOBUTEJIbHBIX PEAKLINH.

65 CBoiicTBa U3YYEHHBIX KJIACCOB BEILIECTB B CBETE 1
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

66 O000111eHrEe U cUCTEMATH3aIMs] 3HAHUN 110 TEME 1
«OKHUCIHUTETHHO- BOCCTAHOBUTEIJIbHBIE PEAKLIUN».

67 [TpakTuueckas paborta No/. Pemienue 1
9KCIIEPUMEHTAIBHBIX 3a7a4

68 [TpomexyTouHas arTectanus B popmMe KOHTPOIBHOU 1
paboThl 32 Kypc Xumun 8 Kaacca

69 Pemenue pacueTHbIx 3a1a4 1

70 O06o001IeHHe U CUCTeMAaTH3AIHsI 3HAHHM 110 KypCy 1

xumud 8 kiacca..

Hroro:

704




2. Conep:xaHue y4eOHOro Kypca
9 kiacc (2 4 B Heediro, Beero 70 u)

BBenenue. OOmasi XapakTepUCTHKAa XHMHUYECKHX JJeMEHTOB M XHMHYECKHX PpeaKIuii.
Iepuoanyeckuii 3axon u [lepuoauyeckas cucrema daementoB /I. U. MenneneeBa (10 u)
XapakTepucTUKa 3JEMEHTa MO €ro nojoxeHuro B [lepmoanyueckoil cucTteMe XHMHUYECKUX
sanemenToB JI. 1. MenaeneeBa. CBolicTBa OKCHJIOB, KMUCJIOT, OCHOBaHUH U COJIEH B CBETE TEOPUU
3JIEKTPOJINTUYECKON JUCCOLMALUMU W OKUCICHUSA-BOCCTAHOBJIECHUA. [loHsATHE O mepexoaHbIX
anemeHTax. AMdoTepHOCTh. ['eHeTHYecKnii psl mepexoJHoro daeMenTa. [lepuoauueckuii 3aKoH
n llepmogmueckas cucremMa xumuueckux odieMmeHToB J[. WM. Mengeneea. Xumuueckas
OpraHu3alys )KUBOW U HEKUBOW HPUPOAbL. XUMUYECKUN COCTAB sApa, MAHTUU U 3€MHOU KOPBI.
XUMUYECKUE DJIEMEHThl B KJIETKaX JMKUBBIX OPraHu3MOB. Makpo- ¥ MHKPOIJIEMEHTBHI.
O06o0mieHre CBeCHU O XMMHUYECKHX peakuusax. Krnaccupukanus XUMHYECKUX peakuui Mo
pPa3IUYHBIM TPU3HAKAM. «YHCIO W COCTAaB PEATUPYIONUX W OOpa3yroIIUXCs BEIIECTBY,
«TeraoBod 3(PQexT», «HampaBleHUE», «U3MEHEHHE CTEMEeHEeW OKHCIEHUS d3JIEMEHTOB,
00pa3yIoIMX pearupyrolire BeniecTBa», «paza», «ucnoyib3oBaHue KaTanauzaropa». [lonstue o
CKOpPOCTH XHMMHYECKOW peakuuu. DakTopsl, BIMSAIOIIME HA CKOPOCTh XMMHUYECKHX PEAKIIHl.
Karanuzatops! u karanu3. MTHTrHOUTOPHI. AHTHOKCHUAHTHI.

JleMOHCTpaLHM.

Paznmuunbie popmer Tabmuubr [ M. MenneneeBa. Mojgenu aroMoB 3JeMEHTOB 1—3-TO
neprosoB. Mojielib CTPOCHUSI 3eMHOT0 Inapa (HmonepeuHblit pa3pes). 3aBUCUMOCTh CKOPOCTH
XMMHUYECKOM PEAaKIUM OT TMPUPOJBl PEArupyroluX BEIIECTB. 3aBUCHUMOCTb CKOpPOCTHU
XMMHUYECKOH peakluuu OT KOHIEHTPAlMM pearupyrouux BEIIeCTB. 3aBUCUMOCTb CKOpPOCTHU
XUMHYECKOW PEaKIMyd OT IUIONAIH CONPHUKOCHOBEHUSI PEArMpYIOIINX BEIICCTB («KHUISIINIT
CIOM»). 3aBHCHMOCTh CKOPOCTH XHMHUYECKOW pEaKkIUH OT TEMIEpaTypbl pearupyromx
BEIIECTB. ['OMOreHHBII W  TETEpOTreHHbIM  Kartaun3bl. DEpMEHTAaTUBHBIA  KaTaln3.
WNurubuposanue.

JlaGopaTopHbIe ONBITHI.

1. ITonydeHue ruApoKcHIa IIMHKA U UCCIIEIOBaHUE €0 CBOMCTB. 2.MoenupoBaHe MOCTPOESHUS
[Tepuomuueckoit cucreMbl xuMuieckux ameMeHToB J[. . Menneneesa. 3. 3aMmenieHue xKene3om
meau B pactBope cyiabdara meau (l). 4. 3aBUCHMOCTH CKOPOCTH XMMHUYECKOH PEaKIUH OT
IIPUPOJIBI pEArUPYIOIINX BEUIECTB HA IPUMEPE B3aUMOJAEHCTBHS KUCIOT ¢ METaJUIAMH.

5. 3aBUCUMOCTb CKOPOCTH XMMHMUYECKOW PEaKLMU OT KOHLEHTPAIMK Pearupyromux BEIIecTB Ha
MPUMEPE B3aMMOICHCTBHS IUHKA C COJISTHOM KUCIOTOW pa3IMYHON KOHLIECHTPALUH.

6. 3aBHCHMOCTh CKOPOCTH XUMHUYECKOW peaKkIM OT IUIOIIA N CONPUKOCHOBEHUS Pearupyroumx
BeIeCcTB. /. MOJETUpOBaHUE «KHIIAMIETO CIoss». 8. 3aBHCHMOCTh CKOPOCTH XUMHYECKON
peakuuy OT TEMIIEPATypPbl PEarupyrolUX BELIECTB HA MPUMEPE B3aUMOIECHCTBUS OKCUAA MEIU
(I1) ¢ pacTBOpOM CepHO#l KHCIOTHI pa3iu4YHOW Temmepatypbl. 9. PasnoxeHue mnepokcuaa
BOJIOpOa ¢ momombio okcuaa Mapranna (IV) m karanmassl. 10. OOHapykeHHe KaTajas3bl B
HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. MurubupoBanue B3auMOJEHCTBUS KUCIOT C METajulaMu
YPOTPOIIMHOM.

Tema 1. Metamnst (14 1)



Tlonoxenne wmetamioB B Ilepuonuueckoil cucreme xumudeckux syemeHToB JI. W. Menaeneesa.
Mertannudeckas KpUCTAUIMYECKad PEHICTKA U METAJUIMYCCKasd XUMHUYCCKass CBA3b. O6H_II/IC (1)I/I3I/I‘-ICCKI/I6
CBOMCTBa METAJIJIOB. CHJ'IaBLI, AX CBOWCTBA M 3HaueHHWe. XMMHUUYECKHE CBOWCTBAa METAJNIOB Kak
BOCCTaHOBI/ITeﬂeﬁ, a TAK)KC B CBCTC UX IIOJIOKCHHA B SJICKTPOXUMUUYCCKOM PAIY HaHpH)KCHI/Iﬁ METaJJIOB.
Kopposus metamios u ciocods! 60ps0sI ¢ Het. MeTarutsl B mpupone. O01rie crocoOb! MX MOTyISHHS.
OO0mas xapakTepuCTHKA IIEJOYHBIX MeTaI0B. Metausl B nipupoje. O0mue crnocoOsl ux
nonyyeHusi. Ctpoenue atomoB. lllenouynsle Metaibpl — mpocThle BenlecTBa. BakHeimue
COCJIMHEHUS IIEIIOUYHBIX METAJUIOB — OKCHJIbI, THIPOKCHABI U COJH (XJIOpUIBI, KapOOHATHI,
cynb(daThl, HUTpPAThl), MX CBOHCTBA M MNPUMEHEHHWE B HApOJHOM Xo3siicTBe. KanwuiiHbie
yao0peHusl.

O0mas xapakTepuCcTHKA 3JIeMEHTOB IJIaBHO# noarpynnsl || rpynmnsr.

Crpoenue aromoB. lllenoyHo3eMenbHble MeTaulbl — MPOCTHIE BellecTBa. BakHeimue
COCJIMHEHUS IIEIIOUHO3EMEIbHBIX METAUIOB — OKCHbI, THIPOKCHABI W COJIU (XJIOPHUJIBI,
KapOOHAThl, HHUTPAThl, CyJibdarbl, (ochaTbl), UX CBOHCTBA M MNPUMEHEHHE B HAPOTHOM
XO3SIICTBE.

AJIIOMHHMA.

Crpoenue atoma, (pu3uveckrue W XUMHYECKHE CBOWCTBAa MpOCTOro BemiectBa. CoenuHEHUs
ATIOMUHHUS — OKCHUJ U THUAPOKCHUJ, UX aM(OTepHbIi XapakTep. BaxHeilue coiy amoMUHUS.
[IprMeHeHrne aTFOMUHUS U €r0 COCTMHEHUM.

Keneso.

CrpoeHue atoMa, (U3MYCCKUE M XMMHYECKHE CBOWCTBA IMPOCTOTO BEIIECTBA. | eHeTHUECKHe
PAIBI Fe™? uFe™,

Baxneiime conu >kene3a. 3HaUCHHE XKejle3a U €ro COCIWHEHUU JUIsl MPUPOJBI M HAPOIAHOTO
XO035I1MCTBA.

JleMOHCTpaLHH.

OOpa3upl MIENOYHBIX U HIETOYHO3eMENbHBIX MeTaisioB. OOpasibl cruiaBoB. B3aumonelictBue
HATpHs, JUTUS W KaJblMs C BOJAOM. B3ammojaeicTBHE HATpUsi U MarHus C KHUCIOPOIOM.
B3aumoseiicTBrue MeTayuioB ¢ HeMeTauiamu. [lonyuenue rumpokcunos xesesa (1) u (11).
JlaGopaTopHbI€ OTBITHI.

12. B3aumopeiicTBie pacTBOPOB KUCIOT U cojeil ¢ meramuiamu. 13. O3HakoOMIIeHHE C pyAaMu
xkene3a. 14. OxpamuBaHH€ TUIAMEHH COJIIMH IEJIOYHBIX MeTayioB. 15. BzaumonelictBue
KanpIus ¢ Bogoi. 16.ITomydenue ruapokcuia Kaablysl U UCCIIeI0BAaHUE €TO0 CBOMCTB.

17. TlomydeHnue TUAPOKCHIA ATIOMHHHUS W WCCIEOBaHUE ero CBOWCTB. 18. BzammoneiicTBue
xenes3a ¢ consuoi kucnoroit. 19. IMonyuenue ruapokcuaos xeneza (1) u (I111) u uzyuenue ux
CBOMCTB.

Tema 2. IlpakTuxkym 1. CBoiicTBa MeTa/JIOB M MX coequHeHHil (2 q)1

1. OcymecTBieHne LENOYKM XHUMHUYECKUX TMpeBpamieHuil. 2. IlomyueHne u cBOHCTBa
coequHEeHU MeTauioB. 3. PemieHne SKCIepUMEHTANBHBIX 3a7ad Ha paclo3HaBaHHWE W
nonydenue coeanHennit Meramios.( 1 Ilpu nByX4acoBOM IUIaHMPOBAHUH TPOBOMTCS TOJIBKO
npakThdeckas padora 3)

Tema 3. Hemeramasl (25 4)

OOmiast XapakTepuCTUKAa HEMETAJUIOB. MojoxeHue B Ileproguueckoil cucTteMe XUMHUYECKUX
anemenToB J[. . MeHzeneeBa,0C00EHHOCTH CTPOCHHS aTOMOB, JIEKTPOOTpHUIaTebHOCTh (D0)
KakMepa «HeMETAIUIMYHOCTH», psin 0. Kpucraminndeckoe CTpOEHUE HEMETAIIJIOB — IPOCTHIX
BemecTB. Aimorponusi. Dusnveckue CcBoWcTBa HeMeTauioB. OTHOCHUTETBHOCTh TOHSATHA
«METAII» ¥ KHEMETAJIIIY.

Bonopoa. Ilonoxkenne Bomopona B Ilepuoguueckoil cucrteme Xxumuyeckux snemeHToB [l U.
MengeneeBa. CtpoeHue aroma U MoJIeKyibl. PU3HUECKHEe U XUMUYECKUE CBOICTBA BOJOPOAA,
€ro MoJy4yeHue 1 NpUMEHEHHE.

Bona.



Crpoenune Monekyisl. Bogopoanas xumuueckas cBsi3b. @U3ndecKue CBOMCTBA BOJbl. AHOMAINU
CBOMCTB BOABI. ['mapoduibpHbie M TUAPO(POOHBIE BemecTBAa. XUMHUYECKHE CBOMCTBA BOJBI.
KpyroBopor Bompl B mnpupome. Bomooumctka. Anspamust BOAbl. BBITOBBIE  (HIBTPHI.
MunepanpHelie BOAbL. JJUCTMIIIIMPOBaHHAS BOJA, €€ NIOJIy4EHHE U IPUMEHEHUE.

O0mas XapaKTepucTHKA raJoreHoB.

Crpoenune atoMoB. IIpocTble BemecTBa 1 OCHOBHBIE COEIUHEHUS TAJIOTEHOB, UX CBOMCTBA.
Kpatkue cBenenus o xiope, bpome, Grope u fone. [IpuMeHeHrne ralOreHOB U UX COSTUHEHUH B
HapOJHOM XO3SIICTBE.

Cepa.

CrpoeHue atoma, aJuIoTPOIIHs, CBOMCTBA M IpUMEeHeHne pomOudeckoii cepbl. Okcubl cepsbl (1V)
u (VI), ux nonyueHue, cBoOMCcTBa U npuMeHeHne. CepHas KMCIOTa M €€ COJIM, UX [IPUMCHEHHE B
HapoAHOM Xo3siicTBe. [Ipon3BOACTBO CEpHON KUCIIOTHI.

A3or.

CrpoeHne aToMa M MOJIEKYJIBI, CBOMCTBA IIPOCTOrO BeleCTBAa. AMMMAK, CTPOCHHE, CBOWCTBA,
nojydeHue u npuMmenenue. Conu aMMOHUS, UX CBOiCTBa U npumeHenue. Okcuasl azora (I) u
(V).

A30THas KMCJI0Ta, €€ CBOICTBa U npuMeHeHue. HutpaTsl 1 HUTPUTHI, Tpo0eMa UX COJlepKaHus
B CEJIbCKOXO035IICTBEHHON NPOAYKIMH. A30THbIE yJOOpEHUS.

Dochop.

Crpoenue aroma, ajUIOTpONMs, CBOWCTBa Oenoro M KpacHoro Qocdopa, HUX NPUMEHEHHE.
OcHoBHble coenuHeHus: okcun (ochopa (V) u oprodochopras kuciora, docdats.
®dochopuble y1oOpeHus.

Yraepon.

CtpoeHue aTomMa, ajlIoTpOIHs, CBoMcTBa Moaudukaiuii, npumenenne. Okcunsl yriepoaa (1) u
(IV), ux cBoiicTBa 1 npumeHeHne. KapOoHaThI: KaJIBIKUT, CO/A, MOTAIll, UX 3HAYCHUE B MPHUPOC
Y )KM3HU YE€JI0BEKa.

Kpemnuuii.

CrpoeHue atoma, KpUCTAJZIMYECKMM KPEMHUH, €ro CBOWCTBAa U npuMmeHeHue. OKcuj KpeMHus
(IV), ero npupoaubie pasHOBHUIHOCTH. CHIIMKAThL. 3HAUYCHHE COCIMHCHUI KPEMHHUS B KUBOW M
HEeXUBOU Ipupoze. IloHaTHe 0 CHIMKaTHON IPOMBILITIEHHOCTH.

JleMOHCTpALHM.

OOpasipl TrajJloreHoB — TPOCTBIX BEUIECTB. B3auMonelcTBHE TalloreHOB C HaTpHeM, ¢
anoMuHueM. BeiTecHeHHe xj0poM Opoma MM Mofa U3 pacTBOPOB MX coiiell. BianmopeiictBue
CEpbI ¢ METAJIJIaMH, BOJOPOAOM U KHCIOPOAOM. B3aumoaeicTBuE KOHIIEHTPUPOBAHHOM a30THON
KHUCIIOTHI ¢ Meabto. [lormiomienue yriem pacTBOPEHHBIX BELIECTB WM ra3oB. BoccraHoBieHue
Menu u3 ee okcua yriieM. OOpasibl IPUPOAHBIX COeTMHEHUH XJopa, cepsbl, hocdopa, yriepoaa,
kpemHus. O0pa3ipl BAXXHEHIINX I HAPOJTHOTO XO3sIHCTBA CyIh()aToB, HUTPATOB, KapOOHATOB,
docaTtoB. OOpasibl CTeKIa, KEpaMHUKH, LIEMEHTA.

JlabopaTopHbIe ONBITHI.

20. Tomyuenne m pacno3HaBaHue Bozopoxaa. 21. MccienoBaHue MOBEPXHOCTHOTO HATSIKCHUS
BOJIbl. 22.PacTBOpeHre MepMaHraHaTa Kalus WM MEJIHOro Kymopoca B Boje. 23. I'mapatauus
o6e3BoxeHHoro cynbdara meau (11). 24. 3rotoBieHne runcoBoro OTnevaTka.

25. O3HakoMJIeHME C KOJUIEKIHMEH OBITOBBIX (MIBTPOB. 26. O3HAKOMIIEHHE C COCTaBOM
MUHEpaTbHOW BOJbI. 27. KadecTBeHHas peakius Ha rajgoreHua-uoHbel. 28. [lomydenue u
pacriozHaBaHue kuciopona. 29. I'openue cepsl Ha Bo3ayxe M B kuciopone. 30.CoiicTBa
pa3baBiieHHON cepHOU KHUCIIOTHI. 31. M3ydeHue cBoiicTB amMmmuaka. 32. Pacno3HaBaHue colei
ammonus. 33. CaoiicTBa pa30aBieHHON a30THOW KkucnoThl. 34. BzaumopeiicTBue
KOHIICHTPUPOBAHHON a30THOW KHCIOTHI ¢ Meabio. 35. [openuwe ¢docdopa Ha BO3myxXe H B
kucnopone. 36. PacmosnaBanue Qocdaron. 37. 'openue yrias B kucinopozae. 38. Ilomydenue
YTOJILHOU KUCIIOTHI B n3ydeHue ee cBoiCTB. 39. [lepexon kapOOHATOB B THIPOKapOOHATHI.



40. Paznoxxenue ruapokapoonara Hatpusi. 41. [Tonyuenne KpeMHEBOW KHCIIOTHI U U3YYCHHE €€

CBOMCTB.
Tema 4. IlpakTukym 2. CBoiicTBa cOeTHHEHUI HeMeTaIOB (3 'l)1

1. Pemenune skcnepuMmeHTanbHbIX 3ahad 1o teme «lloarpynma ramoreHoB». 2. Pemienue
OKCHEpUMEHTANbHBIX  3amad 1o Teme  «llogrpynma  kucioponma». 3. Pemenue
JKCHEpUMEHTaIbHBIX 3a7a4d 1o Teme «lloarpymma asora». 4. PemieHue skclepUMEHTAIbHBIX
3agay o teme «Iloarpynmna yriaepona». 5. Ilonyuenue, coOupanue u paco3HaBaHUE ra3os.

(1 IMpu 1Byx4acoBOM IUIAHUPOBAHHUHU TPOBOSATCS TOJIBKO MpaKTU4Yeckue padotsl 1, 2 u 5)

Tema 5. O6001meHNe 3HAHMI 110 XUMHH 32 KypC OCHOBHOI mKo0Jib1. Ilonroroska

K rocyaapcrBeHHoit utoropoii arrecrauun (F'MA) (13 u)

[Tepuonnueckuii 3axoH u [lepuoanueckas cucrema xumudeckux anemeHtoB . 1. Menneneena.
®u3nuecKuil CMbICI TOPAJKOBOIO HOMEpa »3JE€MEHTa, HOMEPOB IE€pUoJa U TPYIMIBL.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB 3JIEMEHTOB M HX COEIMHEHUH B NEPUOAAX U TpyIIax B
CBETE MPEACTABICHUI O CTPOCHUH aTOMOB 3JIEMEHTOB.

3HaueHUe MEepPUOJNYECKOr0 3aKOoHa. BHIbI XMMUYECKMX CBA3€H M TUIBl KPUCTAIIIMYECKUX
pemieTok. B3auMocBs3p cTpoeHus: u cBOWCTB BemlecTB. Kinaccupukanus XuMUYECKUX peaKIIHii
0 pa3JIMYHBIM MpU3HAKaM (YUCII0 ¥ COCTAB PEarupyIoIInX U 00pa3yIoIINXCsl BEIIECTB; HATHYKNE
rpaHulbl  paszfgena (a3; TemaoBod A¢QeKT; U3MEHEHHE CTEeNeHEeW OKHUCIEHHS aTOMOB;
UCIIOJIb30BAHUE KaTaIM3aTopa; HampaBieHue nporekaHus). CKOpOCTh XMMUYECKUX PEaKIUd U
dakropsl, Bhustonme Ha Hee. OOpaTUMOCTh XMMHUUYECKHUX PEAKUUH M CHOCOOBI CMEIIEHUs
XUMHUYECKOI'O PAaBHOBECHS.

[Ipoctbie u cinoXxHbIE BemlecTBa. MeTtamwibpl W HemeTawibl. ['eHeTHMuecKue psapl MeTaia,
HEMeTa/sla M TMepexofaHoro Metamia. OKCHUABIM  THUIPOKCHIbl (OCHOBAaHHUS, KHUCIOTHI,
amdoTepHbIe TUAPOKCUIBI), costd. VX cocTaB, KimacCH(UKAIUS U 00IIHe XUMHUUECKHE CBOMCTBA B
CBETE TEOPUHU EKTPOIUTUYECKON TUCCOLUALIMY.



4. TemaTH4ecKoe IJIAHUPOBAHUE

e Konnye Jara [Ipumeuanue
Paznen, Tema ypoka CTBO MPOBEACHUS

YPOK JelL, yp

: 4acoB

wian | ¢axr

Beenenue. O0mas xapakTepucTuka XMuMHYeCKUX 104
3JIEMEHTOB M XuMHnueckux peaxkumii. llepuoanyeckuii
3aKOH M MepUoauYecKasi CHCTEeMa XUMHYECKUX
ayemenToB J|.M.MeHe/1eeBa.

1 BBo1HBINM HHCTPYKTaX MO TEXHUKE 0€30IaCHOCTH. 1
XapaKkTepHCTHKAa XUMHIECKOTO JIEMEHTa Ha OCHOBAHHY €TI0
nosnoxxeHus B [lepuoguueckoii cucreme . 1. Menaeneena

2 CBOHICTBa OKCHAOB, KHUCIOT, OCHOBAHUH U COJIEH B CBETE 1
TEOPHH ICKTPOTUTUICCKON TUCCOITHAIIIN U OKHCIICHUS-

BOCCTaHOBJICHUS
3 AMpoTepHbIe OKCUIbI U THIPOKCHUIBI 1
4 ITepuoanueckuii 3akoH u [lepuonnueckas cucrema /. 1

N. MenneneeBa B CBETE YYEHHUS O CTPOEHUH aTOMa

5 XVMHYECKask OpraHu3alysl )KUBOM U HEXUBOU NTPUPOIBI 1

6 Knaccugukarus XuMHuecKuxX peakiuii o pa3iInyHbIM 1
OCHOBaHUSIM

7 ITonsiTHE O CKOPOCTH XMMHMYECKOU PEaKIIVH. 1
Karanusaropsl

8 O00011eHre U cCUCTEMATH3aIMsI 3HAHUH 110 TEME 1
«BBengenne»

9 KonTpoasnas padoraNel no treme «Bpenenue» 1

10 Pemrenue 3aga4u no teme «BBegenne» 1




Tema 1. MeTa/LlIBI

184

11 [TonoxxeHue areMeHToB-MeTauIoB B [lepuoanueckon 1
cucreme /1. V1. MeHnneneeBa 1 0COOEHHOCTH CTPOSHUS
nx aTroMoB. Puznueckue cBoiicTBa MeTasaoB. CIiiaBbl
12 XHUMHUYECKHE CBOICTBA METAJIJIOB 1
13 Mertamist B ipupoje. O01ue criocoObl HX MOTyYeHUS 1
14 Pemienne pacueTHbIX 3a71a4 C MOHATUEM MACCOB8ASL Q05 1
861X00a NPOOYKMA
15 [TonsiTHE O KOPPO3UU METAIIIOB 1
16 [Ilenouynble MeTAILIBL: O0LIAs XapaKTepUCTUKA 1
17 CoeqnHeHHs MISJIOYHBIX METAIIIIOB 1
18 [[lemouHO3eMeENbHBIC METAJLIBI. OOIIIast XapaKTepUCTHKA 1
19 CoenuHeHHus IeI0YHO3EMEIbHBIX METAJIOB 1
20 AJIIOMUHME — IEpeXO0IHbIN 371eMeHT. Dusnueckue u 1
XMMHUYECKHE CBOMCTBA anmtoMuHus. [lonydyenue u
MIPUMEHEHUE ATTFOMUHUS
21 CoenuHeHus aJIlOMUHUS — 1
OKCHJT ¥ THIPOKCHU, X aM(OTEpHBII XapakTep.
22 IIpakTHyeckas padora Nel 1
Ocy1iecTBieHNE LIENOYKH XUMUYECKHUX MTPEBpaIeHUI
23 Kenezo — snement VIlIrpymnmsl no60yHONH MOArPYHIIHI. 1
dusnyeckre ¥ XUMUYECKIE CBOMCTBA JKeje3a.
Haxoxnenue B npupone.
24 CoenuHeHus xene3a +2,+3 UX Ka4eCTBEHHOE OIIpe/IelICHHE. 1
Tenernueckue paasr Fe 2 u Fe ™,
25 IpakTuyeckasi padbora Ne2 1
[Tony4yenue u CBOMCTBA COCAMHEHUI METAJIIOB
26 IpakTuyeckasi padora Ne3 1
Pelienne sKCriepUMEHTAIbHBIX
3a/1a4 Ha PacIo3HaBaHKE M TOJIyYEHHE COENHEHUIM
METAJIJIOB
27 0O000meHne 3HaHui o TeMe «MeTauIbI» 1
28 KonTtpoabHas padota Ne2 o reme «MeTamib» 1
Tema 3. HemeraLibl 284
29. | OOmas xapakTepucTUKa HEMETAJIOB 1
30 OO01Ire XMMIYECKUE CBOMCTBAa HEMETAJUIOB. HeMeTauisl B 1
MIPHUPO/IE M CITOCOOBI MX TOTYICHUS
31 Bonopox 1




32 | Bonma

33 ["anorensl: oOmiast XapakTepPUCTHKA

34 CoeuHeHus rajJoreHoB

35 Kucnopon

36. Cepa, ee pu3nUeKUe U XUMHYECKUE CBOMCTBA

37. CoenvHeHus cepbl

38. | Cepnas KMCIIOTa KakK 3JIEKTPOJIUT U €€ COJIU

39. | Cepnas kuciioTa Kak okucinutenb. llomydenue u
IIPUMEHEHUE CEPHOM KUCIIOTHI

40. IIpakTuyeckasi pabora Ne4 Pemenue
IKCIIEPUMEHTAIBHBIX 33124 0 Teme «Iloarpymnma
KHCIIOpOIa»

41. A30T U ero cBoiicTBa

42. AmMmuax u ero coeanuennsa. Coau aMMOHUSA

43. | Okcupsl a3ota

44. | A30THas KUCIIOTa KaK AJIEKTPOIIUT, €€ MPUMEHEHNE

45. | A30THas KUCIIOTa KaK OKUCIIUTENb, €€ OTy4yeHHe

46. | ®octop. Coenunenus docdopa. [Toustue o
bochopHBIX yIOOpEHUIX

47. | Yraepon

48. Oxkcuapl yriaepojia

49. | YronpHas KACIOTA U €€ COJIH.
JKecTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHeHus

50. | Kpemunii

51. | CoenvHeHust KpeMHUS

52. | CunmkaTHas IPOMBIIUICHHOCTb

53. | lIpakTnyeckas padora NeS Pemienue
IKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMe «[loarpyrmma azoTta
U yriiepojaa»

54. | IpakTnyeckas padora Ne6

[Tosryyenue, coOMpaHue U paclo3HaBaHHE ra3oB




55. 0O000menue 1Mo teme «HemeTrambi» 1

56. Kontposannas padora Ne3 no reme «HemeTtamp» 1
Tema 5. O0001eHNe 3HAHMI 110 XMMHH 32 KypC 134
ocHOBHOM IIK0JbI. [ToaroroBKa Kk HTOroBoi
arrecramuu (I'HA)

57. [Tepuonnueckuii 3akoH u [lepuonnueckas cucrema 1
JI. . MeHzienieeBa B CBETE TEOPUU CTPOEHUS ATOMA

58. 3aKOHOMEPHOCTH MU3MEHEHUS CBOMCTB JIEMEHTOB U MX 1
COCIIMHEHUH B MEpUOJIaX U IPYIIaxX B CBETE
MPEJICTABICHUI O CTPOCHUU aTOMOB 3JIEMEHTOB.
3unauenue llepuonnyeckoro 3akoHa

59. | Buasl XUMHUYECKUX CBSI3€H M THITBI KPHUCTATUTMYECKUX 1
peinieTok. B3anMocBs3b CTpOEHUS U CBOMCTB BEIIECTB

60. | Knaccudukanus XuMHUECKUX PEAKIUN TI0 PAa3INYHBIM 1
pU3HAKaM.

61. CKopoCTbh XMMHUECKHUX PEaKIUi 1

62. Knaccudukanus HEOpraHM4IeCKuX BEIICCTB 1
CBOICTBa HEOPTAHUYECKUX BEIICCTB

63. ['eHeTrdeckue psiibl METaIa, HEMeTaa u 1
MIEPEXO0JTHOTO METaJlIa

64. Tpenunr-recrupoBanue o Bapuantam ['MA nmpomnibix 1
JICT U ICMOBEPCHH

65. Kountpoabnas padora Ned Pemnenue [ MA 1

66. [MpomexyTounas arrectanus B GopMe KOHTPOIBHOM padOThI 1

67. | Pemenue pacueTHbIX 3a1a4. O000MECHUE 1 1
CUCTeMaTH3allHsI 3HAaHHUH
Hroro: 674




CpenctBa KOHTPOJIS
KontposbHas padora Nel mo teMe KATOMBbI XUMHYECKHX 3J1€MEHTOB»

Bapuanr 1.

Pacnonoxxure XuMuueckue 3JICMCHTBI, CHMBOJIbI KOTOPBIX JAaHBI B IIOPAJIKE:

a) Bo3pacTaHus HemeTaunyeckux cBoicTs — N, F, Be.
0) Bo3pacTanus MeTauImdeckux cBoicTs — Rb, K, Cs.

Onpenenute BUJ XUMAYECKOUW CBSI3U sl BemiecTB ¢ ¢popmynamu: Mg, MgF;, Fz, N2Os.
3anuiuTe cXeMbl 00pa30BaHUM 3TUX CBSI3EH.

3anonHuTe TaOIHILY.

DJIeMEHTapHbIC YaCTHUIIbI H3otonsl

57Fe 55Fe

1) +

p

0

3) ¢

Bbruncnute MaccoBble JOTM XMMHYECKHX JJIEMEHTOB B BeLIECTBE MO €ro (opmyse
FE(OH)g
KonTposbnas paGora Nel no reMme «KATOMbI XUMHUYECKHUX 3JIEMEHTOBY»

Bapuanr 2.

Pacnonoxnure XUMHYCCKHIE 3JICMECHTBI, CHMBOJIbI KOTOPBIX JAaHBI B IIOPSAJIKE:

a) BO3pacTaHMsi HEMETAJUIMIECKUX CBOUCTB — Si, S, Al.
0) BO3pacTaHMs METAJUIMYECKUX CBOMCTB — Sr, Ba, Mg.

Onpenenure Bua Xumuueckoi cBs3u i BemiectB ¢ dopmyinamu: K, KCI, NClj, O,.
3anuiuTe cXeMbl 00pa30BaHUM 3TUX CBsI3EH.

3anonHuTe TadIUILy.

DIleMEeHTapHbIE YaCTUIIBI N3oTomnsl

338 3OS

4) +

5) 0

al

6)




Brrancnute MaccoBble TOIM XUMHUYECKUX JJIEMEHTOB B BEIECTBE IO €ro Gopmylie
H3PO4
KontposbHaas padora Nel mo teMe KATOMBI XUMHYECKHX 3J1€MEHTOB»

Bapuanr 3.

Pacnonoxxure XuMuueckue 3JICMCHTBI, CHMBOJIbI KOTOPBIX JaHbI B IIOPAJIKE:

a) BO3pacTaHMs HEMETA/UTMIECKUX CBOMCTB — P, S, Si.
0) Bo3pacTaHus MeTaUIMYeCcKux cBoicTe — Ga, B, TI.

Onpeaenure BUI XUMUYECKOH cBs3u st BemnectB ¢ dopmymnamu: Li, LICl, O, SiCly.
3anuiuTe cXeMbl 00pa30BaHUM 3TUX CBSI3EH.

3anoJsHUTe TaOIHILy.

aﬂeMeHTapHLIe HYaCTUIIbI H3oTomnsl

39K 4OK

7) +

p

8) nO

9) &

Brunciante wmaccoBwie J0JIM XUMHUYCCKUX DJOJIECMCHTOB B BCIHICCTBEC IIO €TI0 (bopMyJIe
Aly(SOu)s

KontpoabsHast padora Nel mo Teme «KATOMBbI XUMHYECKHUX 3JIEMEHTOB»
Bapuanr 4.
Pacrionoxure XuMHUUecKHe 31€MEHThI, CHMBOJIBI KOTOPBIX JIaHbI B MOPSIJIKE:

a) BO3pacTaHMs HEMETAUTMIECKUX CBOUCTB — P, S, Si.
0) Bo3pacTaHusl MeTAUTMIECKUX CBOMCTB — Ga, Al, Zn.

Omnpenenute BUa XUMUYeCKoW cBsi3u s BernectB ¢ hopmynamu: Cly, NaCl, Na, SCl,.
3anuiuTe cXeMbl 00pa30BaHUM 3TUX CBsI3EH.

3anonHuTe TabIUILy.

DJIeMEHTapHBIE YaCTHUIIbI HN3otonsl

cl e

0) -+

I 0

12)¢




4. BplUMCIHTE MACCOBBIE JIONH XMMHUYECKHX DJEMEHTOB B BEIIECTBE MO €ro (opMmylie

NaOH
KontpoabHasi padora Nel mo Teme «KATOMBbI XUMHYECKHUX 3JIEMEHTOB»
Bapuanr 5.
1. Pacnonoxxure XUMHUYECKUE 3JIEMEHThI, CHMBOJIbI KOTOPBIX JaHbl B MIOPSJIKE!

a) BO3pacTaHus HeMeTauInyeckux cBoicTs — Be, C, L.
0) Bo3pacTaHus METAUIMYECKUX CBOMCTB — In, B, Ga.

2. Omnpenenure BUA XHUMHYECKOW CBs3M Juisi BemecTB ¢ dopmynamu: K, Hy, K0, H,0.
3anummuTe cXxeMbl 00pa30BaHMM ITUX CBS3EH.

3. 3amosHuTEe TAOIHITY.

aﬂeMeHTapHLIe HaCTUIbI H3oTomnsl

SAr W

) —

p

) ;0

15)c

4. BpluMCINTE MacCOBBIE OOJIU XMMHUYECKHX DJJEMEHTOB B BEIIECTBE IIO €r0 (bopMyJIe
H2SO4

Kontposbnas padora Nel nmo teme «KATOMBbI XUMHYECKHX 3J1€MEHTOB»

Bapuanr 6.

1. Pacnomoxure XUMHYECKHE 3JICMEHTBI, CUMBOJIbI KOTOPBIX JIaHbI B IIOPSAIKE:

a) BO3pacTaHus HEMETA/UTMYeCKUX cBOUCTB — Si, S, Al.
0) BO3pacTaHusl MeTAUTMIECKUX CBOMCTB — Fr, Li, K.

2. Ompenenute BUI XUMHYECKO# CBsi3u [uis BemiecTB ¢ hopmymamu: Al, Al,Oz, Oz, NayO.
3anuiuTe cXeMbl 00pa30BaHUM ITUX CBsI3EH.

3. 3amonHuTe TaOIMILY.

SJ'ICMGHTapHLIC HaCTHUIIBI H3o0To1mbI

6) .+

7y 0
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4. BbIUMCIATE MAaCCOBBIC JIONHM XMMHYECKHX 3JIEMEHTOB B BEIIECTBE MO €ro (opMylie

w

KOH

Koauguxarop k koHTpoabHOI padoTe Nel

Ne 3apanus KoHTposnpyemslii 371eMEHT 3HAHUI

1. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XHMMHUYECKHX JJIEMEHTOB B
[Tepuonnueckoit cucremMe xumuueckux 3yieMeHToB J[.MI.Menneneea B
npeaenax:

1. manbix nepuopax;
2. TIJIaBHBIX TOJATPYIIII.

2. Buasl XuMu4ecKo#t ¢Bsi3u: KoBajieHTHas (IOJIsIpHAs, HENOJISpHAs ), HOHHAS
1 MeTajutndeckasi. MexaHu3Mbl 00pa30BaHUs TUX CBS3CH.

3. Ctpoenne aroma. OmnpejeneHue 3JIEMEHTAPHBIX YacTHUIl: IPOTOHOB,

HEHTPOHOB, JIEKTPOHOB

4, AToMHas u MOJICKYJISIpHAA MACCHI. Brraucnenue MaccoBoM O
XUMHUYCCKOI'O 3JICMCHTA B BCIICCTBC 110 €I'0 (I)opMyne.

KonTposbHas padora Ne2 no teme «CoeTMHeHHS] XHMHYECKHX 3J1€MEHTOB»
Bapuant Nel

U3 NEepCUHA q)OpMy.]'I BBITTUIIHUTE OTACIBHO (I)OpMy.]'ILI OKCHJO0B, OCHOBAaHHUM, KUCJIOT U

coneii u maiite um HasBauust: NaOH, Cu,0, Fe,(SO,)3, HNO3, SO,, H,S Ba(OH),, CuCl.,.

VYKaxuTe 3apsiibl HOHOB H C.0. DJIEMEHTOB JJIsI BEIIECTB, (GopMyIibl KOTOpBIX: HpSO4 1
Fe(OH)s, Ca3(PO4),. st ruapoKcuaoB (KUCIOTHI K OCHOBAHMUS) 3aMUITUTE (hOPMYJIBI
COOTBETCTBYIOIIMX MM OKCHJIOB, @ JUIs COJIA — ()OPMYJIBI THIPOKCHIOB.

Haiinure 06bem (H.y.), KOJTHUYECTBO U YMCIIO MOJIeKyI 66T okcuaa yraeposaa (1V).

B 160m 20% pactBopa ceproii kucinotsl H,SO4 (p = 1,15r/mut) pactBopuiu ere 42 T
H,SO,4 Kakas crana maccoBas nons H,SO,4 B momyueHHOM pacTBope?

KonTposbnas padora Ne2 no teme «CoeuHeHNS] XMMHY€ECKHUX 3J1€MEHTOB»
Bapuant Ne2

U3 NEepCUHA (I)OpMy.]'I BBITTUIIHUTE OTACIBHO q)OpMyJ'ILI OKCHJOB, OCHOBAaHHUM, KHCJIOT U

coneii u maiite um HazBauus: Na ,0, CuSO,4, HNO,, Fe(OH)3, HNO3, K;SO,4, KOH, SOs.

VYKaKuTe 3apsi/Ibl HOHOB M C.0. 3JEMEHTOB JUIS BEIIeCTB, GopMyJsl KOTOpbIX: H,SiOs,
Fe(OH),, Alx(SOy)3. M ruapokcuIoB (KMCIOTHI M OCHOBAHUS) 3aMUIIATE (POPMYIIBI
COOTBETCTBYIOIIMX UM OKCHJIOB, & JUIs COJIA — (POPMYJIBI THIAPOKCHUJIOB.

Haiigure 00bem (H.y.), KOJTHUECTBO U YnCiIo Mojiekyn 132kr okcuaa yriepoaa (1V).




w

> ow

N3 320r 5%-noro pactBopa ruapokcuaa HaTpus Beimapuian 120r Boasl. Kakas crana
maccoBas 1oyt NaOH B pactBope?

KontposbHas padora Ne2 no teme «CoequHeHUs] XUMHYECKHX 3JIeMEHTOBY
Bapuant Ne3

W3 nepeunst (opmyI1 BBIIHUIIKTE OTACIBHO (OPMYJIBI OKCHIOB, OCHOBAHU, KUCIIOT
CcoJIed U JauTe UM Ha3BaHUA. Ca(OH)z, CO,, A|2(C03)3, H3PO4 HzSiOg, KOH, Na,SQOy,
A|203.

YKakuTe 3apsiibl HOHOB | C.0. YJIEMEHTOB JIJIsl BeniecTB, opmyibl KOTopsix: H,CO3
Cu(OH),, NaNOg. s ruapokcuaoB (KMCIOTHI U OCHOBAHHS) 3aMUIIATE (POPMYIIBI
COOTBETCTBYIOIIMX MM OKCHJIOB, @ JUIs COJIA — (DOPMYJIBI THIAPOKCHIOB.

Haiinure 06bem (H.y.), KOIUYECTBO U YKCIIO MOJIeKy 162r okcuma azota (V).

B 650mi1 5%-ro pactBopa xiopoBogopoaa HCI (p = 1,2r/mu) pacrBopuiu erie 33,651
xsopoBoopoaa. Kakas crana maccoas noist HCI B momyuernnom pactBope?

KontpouabHnas pa6ora Ne2 nmo teme «CoequHeHHs] XHMHY€ECKHUX 3J1€MEHTOB»
Bapuant Ned

W3 nepeunst popMyJI BBITHIIATE OTAEIEHO (GOPMYIIBI OKCHIOB, OCHOBAHUM, KUCIOT U
coneii u naiite um HazBanus: K,O, CaSO,4, HNO3, Fe(OH)3;, H,CO3, Cu,SO4, NaOH,
H,0.

VKaXuTe 3apsibl HOHOB M C.0. 3JIEMEHTOB JUIS BEIIECTB, GOpMYIIsl KOTOPBIX: Al »
(SiOg3)3, Fe(OH),2, H2SO4. s ruapokcumoB (KMCAOTHI 1 OCHOBAHUS) 3aIIUIIATE
(bOpMYJIBI COOTBETCTBYIOIIMX UM OKCHJIOB, @ JUIS COJIH — (POPMYJIBI THIPOKCHIOB.
Haiigure 06bem (H.y.), KOJTHYECTBO U YUCIO MOJIekys 432kr okcua azora (V).
ConepxaHue coyiell B OKeaHCKOU Bojie paBHa 3,5%. Kakast Macca coiu ocTaHeTcs 1mociie
BBITTAPUBAHUS 3 KT TAKOH BOJIBI

Koaudukarop Kk KOHTpPoJILHON padoTe Ne2

Ne 3amanus KoHTponnpyemslii 371eMEHT 3HAHUI

1. Knaccudukanust HeOpraHMUeCKMX COCAMHEHUH. OKCHJBI, KHUCIOTHI,
OCHOBAaHUS, COJIH.

2. CreneHb OKHUCIIEHHS 3JIEMEHTOB. 3apsiibl MOHOB KHCJIOT, OCHOBaHUI,
coJIent.
3. Mounsipaslii  00beM Ta3a. Ywucino Aporagpo. EaunHuna konmuuecTtBa

B€IICCTBA — MOJIb. AToMHas n MOJICKYJIsIpHasa MacCChI. MOJ'ISIpHaSI Macca.

4. MaccoBas 105 BelecTsa B pacTBope. ATOMHasi U MOJIEKYJISIpHAs MacChl.
Momnspras macca.

KonTpoabHnas padora Ne 3

no Teme «M3MeHeHHU, NpoucxoadIue ¢ BelecrBaMmu»




Bapunant Nel

1. 3anummTe ypaBHEHHUE PEaKIUU 10 CXeMaM. Y paBHINTE ypaBHECHHE XUMHUECKOW PEaKIINH.
VYKaxuTe ux THII:

a) ruapokeu xenesa (1) — oxcun xenesa (1) + Boxa
0) nutpar O6apus + cynbdar xenesa (111)— 2+ ?

B) CepHasl KUCJIOTA + alOMHHUI — ?+ ?

r) okcun pochopa (V) + Boga — dochopHas KUCIOTA.

2. CKoJIBKO TpaMMOB ocajika obpasyercs mpu B3aumoaericteuii 160 r 15%-noro pactopa
cynbdara meau (1) ¢ m30bITKOM THAPOKCHIA HATPHs? KaKOBO KOJIMYECTBO BEIIECCTBA
obpa3yromierocst ocaaka? CKOJIBKO MOJIEKYJ OCaIKa TPU ITOM MOTyUUTCS?

KonTpoabnas padora Ne 3
no Teme «M3MeHeHNs1, MPOMCXOASILIUE € BeLECTBAMM»
Bapuant Ne2

1. 3anumuTe ypaBHeHUS peakIuil Mo cxeMaM. Y paBHANTE ypaBHEHUE XUMUYECKOM
peakiuu. YKaKuTe ux TUIL:

a) okcu Kanblus + okcun docdopa (V) — docdar kanbims
0) ayoMuHuit + consHas Kuciora — ? + ?

B) TUAPOKCH] aTIOMUHUS — OKCHUJI aJIFOMUHHKSA + BOJA

r) dpocdar Hartpus + kapOOHAT Kanblsg —? + ?

2. Kakoii 00beM Boopoza (H.y.) oOpasyercs npu B3auMoeicTBuu 650 Mr 1uHKa,
conepskarniero 20% npumecei, ¢ U30BITKOM CONSTHON KUCIOTHI? KakoBo KoIM4ecTBO
Bo10opoa? CKOJIBKO MOJIEKYIJT BOJOPOIA TIPU STOM TOJTYIUTCS?

KontpoabHnas padora Ne 3
no Teme «M3MeHeHNs1, MPOMCXOASIIIUE C BEECTBAMM»
Bapuant Ne3

1.3anummmTe ypaBHEHHsI peakiluii 0 CXeMaM. Y paBHSNTE ypaBHEHHE XUMUYECKON peaKIInu.
Vkaxxure ux TUI.



a) HUTPAT KaJIUsl — HUTPHUT KaJIUs + KUCIOPOT

0) okcup azora (V) + Boma —a30THas KUCIIOTa

B) cepHas KucioTa + rugpokcu xenesa (1) — ? +?
I') OKCHJ aIFOMHHHUS + Kalbuuii — ? + ?

2. Kaxkoii 00beM yriekucsioro rasza (H.y.) o0pa3yeTcst Ipy B3aUMOACHCTBHH C H30BITKOM
azotHOM kucaoThl 250 r n3BecTHsika (kapOoHaTa KanbLus), coaepxamiero 20% npumeceit?
KakoBo konmuyecTBo yriaekucioro raza? CKoJIbKO MOJIEKYJT YTIIEKHUCIIOTO ra3a Ipu 3TOM
MOJTYIHUTCSI?

Koaudukarop Kk KOHTpPoILHOH padoTe Ne3

Ne 3apanus KonTponupyemslit aeMeHT 3HaHUI

1. VYpaBHeHuss XuMHueckux peakuui. Knaccudukanms XUMHUYECKHX
peakuuii. 3aKOH COXPAaHEHHUs MacChl BEIIECTB.

2. VYpaBHEHUSI XMUMHYECKUX pPEAKUUW. ATOMHAas M MOJIEKYJSpHAs MAaCChI.
Momsipaast macca. MomsapHbiii 00beM raza. Uuciao ABoragpo. Enununa
KOJIMYECTBA BEIECTBA — MOJIb. MaccoBas J10JIs1 BEIIECTBA B PACTBOPE

KonTtpoubHnas pabora Ned nmo teme «PacrBopenue. PactBopsl. Peakniuu noHHOro o6mMeHa».
Bapuanr 1.

1. Jlanbl ypaBHEHUS:
1. FeO + 2H"'=Fe** + H,0
2. SiOs*" + 2H" = H,SiO50)
3. OH + H' = H,0

CBoiicTBa, KaKOTO KJIacca AJIEKTPOIUTOB OMMCAHBI STHMHA HOHHBIMU YPaBHEHUSIMU?

I[J'ISI MMPUBCACHHBIX HOHHBIX ypaBHeHI/Iﬁ 3aIMUIINTC MOJICKYJIAPHBIC YPAaBHCHUA.

2. 3anummuTe ypaBHEHUS PEaKIil, C TOMOIIBI0 KOTOPHIX MOXKHO OCYIIECTBUTH CIIEIYIOIINE

MpEeBpalIeHHs U paCCMOTPUTE NocieaHui nepexo B ceere TO/:
Li 00 Li,O O LiOH [0 LiNOs



3. Kakoe xonmuuecTBO ruapoKcuia Kaiaus Hy>kHo s Herpanuzauu 980 r 20% - ro
pactBopa pochopHOIt KUCTOTHI A0 CpeaHelt comu?

KoutpoabHnas padora Ned no teme «PacrBopenne. PactBopbl. Peakiiun HOHHOT0 00MeHa».
Bapuant 2.

1. JlaHbl ypaBHCHHUS:
1. 2H"+ COs” =CO, 1+ H,0
2. 2H" + Cu(OH),[] = Cu** + 2H,0
3. Zno + 2H+ — Zn2+ + HZO

CBoiicTBa, KaKOTO KJIacca AJIEKTPOIUTOB ONMCAHBI STHMUA HOHHBIMU YPaBHEHUSIMU?

JI1st npUBEICHHBIX MOHHBIX YPAaBHEHUH 3aIIUIINTE MOJICKYJIIPHBIE YPaBHEHHS.

2. 3anuimuTe ypaBHEHHMS PEaKIHi, C TOMOMIBI0 KOTOPBIX MOYKHO OCYIIECTBUTH CIIELYIONINE
NpeBpalleHus U PACCMOTPUTE MOCIICAHNUN Tiepexoa B ceete TO/I:
S OO SO, I H2803 ] Na2803

3. Kakoe 06bEM Bogoposa (H. y.) BBLICIUTCS IPU PACTBOPEHUH B CONIAHOM KucioTe 130 mr
uHKa, conepxamero 20% npumeceii?

KoutpoabHnas padora Ned mo teme «PacTrBopenue. PactBopbl. Peakiiun HOHHOT0 00MeHa».
Bapuanr 3.

1. Jlanbl ypaBHEHUS:
1. NH4Jr + OH =NH;0+ H,O
2. Cu®* +20H = Cu(OH),[I
3. H,SiO30+20H = SiOs*" + 2H,0
CBOﬁCTBa, KAaKOI'o KjJiacca 3J'IeKTpOJ'II/ITOB OIIMCAaHBbl O TUMHU NOHHBIMHA ypaBHeHI/I}IMI/I?

I[J'IH MPUBCACHHBIX HOHHBIX ypaBHeHI/Iﬁ 3aIMMUIINTC MOJICKYJIAPHBIC YPAaBHCHUA.

2. 3anummMre ypaBHEHUS PEaKIIHii, C TOMOIIbIO KOTOPBIX MOXKHO OCYILIECTBUTD CIIEIYIOIIHE
MpEBpAIICHUS U paCCMOTPUTE TocheaHui nepexos B ceere TO/I:
Sil] SiO, [0 Na,SiO; [ H,SiO;

3. Kakoe 00béM yriekucioro raza (H.y.) BBIISIUTCS IPU B3auMoieiicTBur 15T kapOoHarta
HaTpus, conepxkamniero 10% npumecel, ¢ N30BITKOM COJITHOH KHUCIIOTHI.

Koaudgukarop Kk KOHTpoJIbHOI padoTe Ned

Ne zamanua | KoHTponaupyemslii 2IeMEHT 3HaHUN

1. MOJICKyJ'IﬂpHBIC W MOHHBIC YPAaBHCHUS XUMHUUYCCKHX peaKuHﬁ. CBoiicTBa
BCIICCTB (KI/ICJ'IOT, OCHOBaHMH, OKCHIOB, COJ'IGI\/'I)




2. I'eneTnueckue psabl. Y paBHEHUs XUMAYECKUX PEAKLIUM.

3. VYpaBHEHUsSI XMMHYECKUX pPEAKUUi. ATOMHAas M MOJIEKYJspHAas MAaCCHI.
Monsipaass macca. Monsipablii  00beM raza. EauHuIa KonmuecTBa
BEILIECTBA — MOJIb. MaccoBasi 10/ BEIEeCTBA COACPIKALIETO B IPUMECH.
3aKOH COXpaHEHHUs MacChl BEIIECTB.

HroroBasi KOHTpoJIbHasi padoTa (TecToBOE 3a/1aHHeE)
Bapuanr 1
Yacrs A

Al. HpOHYH_[eHHBIM CJIOBOM B YTBEPXKACHHUU «B cocras... 030Ha BXOOAT 3 aroMa Kucjaopoaga»
SABJIACTCA

1) atoma 2) BelecTBa 3) MOJIeKyIIbI 4) raza

A2. BanrentHocts |l cepa nposiBiisier B
1) cepoBogopoe 3) cynbdare HaTpUSL

2) CepHOil KHCI0Te 4) cynbdute HATPUS

A3. HanMeHsbIias MOJIsIpHAs Macca y BEliecTBa

1)Fe,0;  2)Fe(OH), 3)Fe(OH);  4) FeO

A4. Pearupytot ¢ BoJ10i1 00a okcupa:
1) CuOmn SiOz 3) Fe,O3; u CaO

2) Na;O u SO3 4) A1,03u CO,

AD5. T'uapokcu HaTpus

1) pearmpyer ¢ OKCHIOM MarHus
2) pearupyer ¢ OKCHIOM KaJTusl
3) pasnmaraercsi Ipu HarpeBaHUH

4) pearupyer ¢ CEpHOW KUCIOTOH



A6. C pacTBOpPOM COJITHOM KHCJIOTHI pearupyroT o0a BelecTna.
1) C u NaCl 3) Mg u Ba(OH),

2) CaCO3zu Cu 4) KOH u Ag

A7. Ilpu B3auMOICHCTBUN CEPHON KUCIOTHI C OKCUAOM HATpus o0pasyercs
1) oxcun cepsi(lV), Boga u HaTpwHii

2) cynb(haT HaTpHs U BOJa

3) ruapoxkcun Hatpus u okcun cepbi(V1)

4) BOAOPOJ, HATPHIL U cepa

A8. Xiopu MHKa ¥ BoAia 00pa3yroTCs MPH B3aMMOICHCTBUH
1) muHKa ¢ ra3000pa3HBIM XJI0POM

2) LMHKA C COJISTHOM KHCIIOTOM

3) uusk ¢ xaopugom meau(Il)

4) ruapOKCH/A IUHKA C COJISTHOM KHCIIOTOM

A9. K 01HOMY reHeTHYECKOMY PsIy OTHOCSITCS BCE BEILIECTBA I'PYIIIIBI
1) Na, HNO3, NaCl 3) Ca0O, C0,, CaCO0s

2) S, HzSOg, SOZ 4) P, Baoa PZOS

A10. B peakiuio, ypasaenue koropoit 3HNO3; + AI(OH)3 = AI(NO3); + 3H,0 Bcrymator 3
MOJIb KACJIOTHI. B pe3ysbTaTe moydaeTcs Cojib B KOJTMYECTBE BEIIECTBA

1) 1 monb 2) 2 MoITb 3) 3 moitb 4) 4 monb



Yactr B

B1l.YcranoBure cOOTBETCTBUE MEXTY (DOPMYJIIOi BEIIECTBA U €TI0 HA3BaHUEM.

OOPMVIJIA HA3BAHUE

1) KOH A) kapOoHaT Kamus
2) KNO3 b) okcun kanus

3) K20 B) ruapokcua kamus
4) KoCO3 I') aurpar kamus

3anuiuTe B Ta0nuIy OYKBBI, COOTBETCTBYIOIIME BHIOPAHHBIM OTBETaM.

1 2 3 4

B2. YcranoBuTe COOTBETCTBUE MCXKAY YPAaBHCHUCM U TUIIOM XUMHYECKOU pE€aKuuu.

YPABHEHUE THUIIT

1) 0, + 4NO; + 2H,0 = 4HNO; A) pasnoxxenue
2) AgNOs; + HCI = AgCl| + HNO3 b) coenunenue
3) CaCO3 = CaO + CO,t B) samerenue
4) Fe + CuS04 = FeSO,4 + Cu I') oomen

3anuiuTe B Ta0nMIly OYKBBI, COOTBETCTBYIOIINE BHIOPAHHBIM OTBETAM.

1 2 3 4

B3. Peakmun, MPOTCKAOMIUC ¢ BBIACIICHUEM SHCPIr'H, HA3bIBAOTCA

Yacts C

C1. 3anumuTe Bce ypaBHEHUS PeaKIUil COrIacHO LENOoYKe MPeBpallleHni. YKaxuTe TUI 4-0if
peaxiuu.



1 2 3 4
Zn — ZnO — ZnCl, — Zn(OH),; — ZnO

C2. PaccuwnraiiTe Macchl UCXOHBIX BEIIECTB, HEOOXOAUMBIX IS mmosryueHus 2,33 T cyibdaTa
Oapus B peakIiy HEUTpaTU3aluy. 3alUIINTe X0 PEIICHUS.

HroroBasi KOHTPo/IbHasi padoTa (TecToBOE 3a/1aHHeE)
Bapuanr 2
Yacts A

Al. TTIporyieHHBIM CIIOBOM B YTBEPKICHUH «B COCTaB ... XJIOpa BXOAT 2 aTOMa XJIOpa»
ABIIAETCS

1) BemiecTBO

2) MoJeKyIa

3) arom

4) ra3

A2. BanientHocts I1 sxene3o nposiBiseT B
1)FeO 2)FeCl, 3)Fe,03  4) FeSOq
A3. HaunOomnb11as MoJsipHas Macca y BEIecTBa

1) HNO; 2)HNO;  3)NO 4) NO,
A4. Pearupytot ¢ BoJ10i1 00a okcuaa

1) K;0 u P,05 3) FeO u BaO

2) ZnO u SiO, 4) A1,03uS0;

AS5. T'unpoxcuy 6apust

1) pearupyer c IIENI0YBI0

2) pearupyer ¢ KHCJIOTaMH

3) pasznaraetcs npu HarpeBaHUU

4) OKHCISETCS Ha BO3IyXe

A6. C pacTBOPOM COJISTHON KHCIIOTHI pEarupyroT 00a BEIeCTRa:
1)Zn u CuO 3) KoCO3 u SO,

2) S u CO, 4) NaOH u Ag



AT7. Ilpu B3auMOJICHCTBUH CEPHOM KUCIIOTHI M THAPOKCHIA KAJIUs 00Pa3yroTCs
1) oxcwun cepsr (1V), okcua kamus 1 Bojaa
2) cynb(aT Kaaus ¥ Boja
3) BOJOPO, OKCHJI KaJIHs U BOJa
4) cepa, Kanuii ¥ BOAOPOS
A8. Xopua Maraus U BOJOPO]] 00pa3yroTcs PU B3aUMOJICHCTBHA
1) ruapokcuaa MarHus ¢ COMSTHOM KUCIIOTOM
2) OKCHa MarHus ¢ COJSTHON KHCIOTON
3) MarHus ¢ COJISIHOM KHCIOTOU
4) xapOoHaTa MarHus ¢ COJISTHOM KHCIIOTOM
A9. BeriectBaM# 0IHOTO T€HETUYECKOTO Psifia SIBIISIOTCS BCE BEIIECTBA TPYIIIBI
1) N,, CaO, N205 3) BaO, CO,, BaC03
2) Si,H,Si03,S0; 4) Na, NaNOs, NaOH
A10. B peakmuro, ypaaenue koropoit 3KOH + H3PO4 = K3sPO,4 + 3H,0
BCTYIaeT 3 MOJIb IIEJIOYH. B pe3ysibraTe moaydaeTcsi CoJib B KOJTMYECTBE BEIICCTBA
1) 1 mome  2) 2 Mo 3) 3 MmoJb 4) 4 momb
Yacrs B

B1l. YcranoBute cooTBeTCTBHE MEX Ay (OPMYJIOH BEIIECTBA U €r0 Ha3BaHUEM

OOPMVIIA HA3BAHUE

1) Ca(OH); A) cynbdat Kambims
2) CaS03 b) okcun kanbIius

3) CaS0,4 B) ruapokcua KanbIust
4) CaO I') cynbour kanbims

3anuiure B Ta6J'II/II_[y 6YKBBI, COOTBCTCTBYIOIIUC BLI6paHHLIM OTBCTaM.

1

2

3 4

B2. YcTaHOBHUTE COOTBETCTBUE MEXKTYy YPABHEHUEM U THIIOM XHMHYECKON peaKIuy.




YPABHEHHE TUIT

1) 4HNO; = 0,1 + 4NO,1 + 2H,0 A) paszoxeHne
2) Mg+HCI = MgCl +H,1

3) CaO + C0,1 = CaCO3] b) coemunenue
4) Zn + CuSO4 = ZnSO4 + Cu B) zamemenue

3anuuTe B Ta0IUIy OYKBBI, COOTBETCTBYIOIIME BRIOPAHHBIM OTBETAM.

1 2 3 4

B3. 3anumute Ha3BaHWE PEAKIIUH, MPOTEKAOIINX C ITOTJIOMIEHUEM YHEPTHH.

Yacts C

C1. 3anummuTe Bce ypaBHEHUS PEAKIUil COTJIACHO LIETIOYKE MPEeBpalleHuil. YKaxkuTe Tl 4-oi

peakuuu
1 2 3 4
Al — A1,0;3 —» A1C1l3 — A1(OH)3 — Al12(SOs4)3

C2. PaccuwnraiiTe Macchl UCXOHBIX BEIIESCTB, HEOOXOMUMBIX JUIs rmosrydeHus 13,6 r cynbdaTa

Kajlblusd B pCaKInn HCI\/JITpaJ'II/ISaHI/II/I. 3anumunre X0 pCUICHUH.

Hrorosasi KOHTpoJibHasi padoTa Ne5 (TecToBoe 3axanue) orBetsl YacTu A u B

Ne 3amanus Al |A2 |A3 |A4|A5|A6 |A7 |A8 |A9 |A10 |B1 B2 B3

Bapuanrl 3 11 |4 |12 |4 |3 3 14 |12 |1 BI'BA |BI'AB |Ok30TepMudeckoin

Bapwuanr 2 2 13 (2 |1 |2 1 2 |13 14 |l BT'Ab |ABBEB |Onaorepmuueckoit

Yacre C (Bapuanrl)
C1. 3anumure Bce ypaBHEHHsI PEaKIHMii COTJIACHO IETIOUKE MPEBPAIICHU.

Ykaxure Tun 4-0¥ peakiuu.
1 2 3 4
Zn — ZnO — ZnCl, — Zn(OH),; — ZnO



ConepxaHue BEpHOIO OTBETA

[TpuBeneHsl ypaBHEHHs peakluid, COOTBETCTBYIOIIME CXEME IPEBpAIleHU, yKa3aH TUM 4-oi
peakiuu

1)2Zn + O, = 2Zn0O
2) ZnO + 2HCI = ZnCl + H,0
3) ZnCl + 2NaOH = Zn(OH), + 2NaCl

4) Zn(OH); = ZnO + H,0, pasnoxeHue

VYka3aHug 1o oleHUBaHUIO bannsr

(momyckaroTcst MHBIE (POPMYJIUPOBKH OTBETA, HE MCKAXKAOIIME €r0 CMbICIIA)

OtBeT HpaBHJ’IBHLIﬁ U TIOJIHBIM, BKJIIOYAET BCE HA3BAHHBIC AJICMEHTBI 5

B oTtBere AO0IIyHICHA olInOKa B OAHOM H3 ypaBHeHI/Iﬁ HJIN HCTIPABUJIBHO YKa3aH TUII pCaKIIUU 4

B otBeTe nomymieHsr OMMOKH B JTIOOBIX ABYX YPaBHEHHSIX HIIU JIOMYyIIEHA OMIMOKA B OAHOM M3 |3
YPaBHEHMH U HENPABUJIBHO YKa3aH TUIl PEAKLIUH

B otBere nomyieHsr OMOKH B TIOOBIX 3-X YPAaBHEHHSX U JIOMYILEHA OMIMOKa B 2-X 2
YPaBHEHUSX M HETIPABHJIBHO YKa3aH THII PEaKIHN

B otBere nomyieHsr OmMOKH B JTIOOBIX 4-X YpaBHEHHSX HIIU JIOMyILEHA OmKOKa B 3-X 1
YPaBHEHMSIX M HENPAaBUIbHO YKa3aH THUIl HEaKUHU

Bce anemeHThI 0TBETa 3an1MCaHbl HEBEPHO 0

C2. PaccunTaiiTe Macchl HCXOIHBIX BEMIECTB, HEOOXOIUMBIX I TosTydeHus 2,33 T cynbdara
Oapus B peaKIuy HEUTPATU3aIINH.

CopepxaHue BEpHOTO OTBETa

1) CocraBiieHO ypaBHEHHE PEaKIMU HENTpaIu3auu
Ba(OH)2 + H,S0O, = BaSO, + 2H,0

2) Omnpenenena macca cepHoit kucimotel m( HyS04) = 2,33 1233 98 = 0,98 (1)

3) Onpenenena macca ruapokcuaa 6apus m(Ba(OH),) = 2,33 : 233« 171 = 1,71(r)

YkazaHus 110 OICHUBaHMIO (IOTyCKalOTCs MHbIE GOPMYITHMPOBKH OTBETA, HE UCKaXkaromue ero | bamst

CMBICITA)
OTBeT NpaBWIbHBIN M TOJHBIN, BKJIIFOYAET BCE HA3BAaHHBIE AJIEMEHTHI 3
B oTBeTe momyIeHs! OMMOKH TOTBKO BO 2-M UJIU TOJBKO B 3-M dJIEMEHTE 2

B oTBeTe momyIeHsl OMMOKU Kak BO 2-M, TaK U B 3-M JIEMEHTaX. 1




Bce aneMeHTBI 0TBETa 3aIIMCaHbl HEBEPHO 0

Yacre C (Bapuant 2) C1. 3anuimTte BCe ypaBHCHHS PEAKIMiA COTNIACHO ICTIOYKE MTPEBPAICHHUIA.
Vkaxute Tin 4-oif peakiuu

1 2 3 4

Al — A1203 — A1C13 — Al(OH)3 — A12(SO4)3

Coz[epmaHI/Ie BCPHOTI'O OTBETA

[TpuBeneHbl ypaBHEHHUS peakilnii, COOTBETCTBYIOIIUE CXeMe mpeBparienuit 1)2A1 +
302T = 2A1203

2) A1,03+ 6HC1 = 2A1C1;5 + 3H,0
3) A1C13+ 3NaOH = A1(OH)3| + 3NaCl

4) 2A1(OH)3] + 3H2SO4 = A1,(SO4); + 6H,0, odomen

Ykazanus no OleHUBAHUIO (,I[OHYCKaI-OTCH HWHBIC (bOpMy'J'II/IpOBKI/I OTBCTAa, HC bannsl
HCKaXaromue €ro CMBIC.]'Ia)

OtBeT HpaBI/IJ'ILHHﬁ n HOHHLIﬁ, BKJIIOYACT BCC HAa3BAHHBIC 3JICMCHTBI 5
B otBete AOIMyIICHA OII1OKa B OOHOM H3 ypaBHCHI/Iﬁ HJIN HCIIPABUJIBHO YKa3aH THUIL 4
pCaKnuu

B oTBeTe nomyiieHsl OMMOKY B JIIOOBIX JBYX YpaBHEHUSX WIIU JIOMYIIeHa OMIMOKa B 3
OJIHOM U3 YPaBHEHH U HEMPABUIBLHO YKa3aH TUIl PEaKIIHH

B otBete nomyiieHs! oMOKH B JTHOOBIX 3-X YpaBHEHMSX WJIM JOMYIIEHA OIUOKa B 2-X |2
YPaBHEHMSIX M HENPABUIIBHO YKa3aH THUIl PeaKLuu

B otBete nonyiieHs! omMOKY B THOOBIX 4-X ypaBHEHMSAX WJIM JOMyIeHa omuoka B 3-x |1
YPaBHEHMSIX M HENPABUIIBHO YKa3aH THUIl PeaKLuu

Bce aneMeHThI 0TBETa 3alKCaHbI HEBCPHO 0

C2. PaccunTaiiTe Macchl HCXOJIHBIX BEMIECTB, HEOOXOMUMBIX it oiy4deHus 13,6 T cynbdara
KaJIbLIMS B PEaKUUU HEUTpaIU3aluu.

ConiepkaHie BEPHOT'O OTBETA U YKa3aHHS 10 OLIEHUBAHHIO (JOMYCKaIOTCS HHBIC basner
(bOpMyITHPOBKH OTBETA, HE UCKAXKAFOIIHE €r0 CMBICIIA)

CocTraBiieHO ypaBHEHHE peakluu HeTpanu3aun

1) Ca(OH)z + H,S0O,4 = CaSO, + 2H,0

2) Paccunrana macca ruapokcuaa kanbiust m(Ca(OH),) = 13,6 : 136 « 74 = =7,4 (1)
3) Paccumnrana macca cepHoii kucinotsl m( H,SO,4) = 13,6: 136+ 98 = 9,8 (1)

OTBeT MPaBUJIbHBIN U MOJHBIN, BKIIFOYACT BCE HA3BAHHBIC AJIIEMEHTHI 3




B otBeTe nomyieHsl OMUOKH TOJIBKO BO 2-M MIIH TOJIBKO B 3-M DJIEMEHTE 2

B oTBeTe momymieHbl OMMOKK KaK BO 2-M, TaK M B 3-M DJICMEHTAX. 1

Bce 3neMeHThI OTBETA 3alIHCaHbI HEBCPHO 0

Koangukarop k KoHTpoIbHOI paboTe Ned

No 3ananus KonTponupyeMsblii 371eMEHT 3HaHUH

Al Monekyna. BazentHocTs. XuMudeckue GopMyIIbl

A2 Monekyna. BanentHocTs. XuMuueckue GopMyIIbl

A3 ATOMHas 1 MOJEKyJIsIpHas Maccsl. MoisipHas Macca. Jloiis anemMeHTa.

A4 OKcHabl: OTHOIIIEHHUE K BOJIE, KUCIIOTaM, IIleJI04aM

A5 OcHoBaHUs: B3aUMOJEHCTBHE C OKCU/IaMU HEMETAJLJIIOB,
KHCJIOTaMHU

Ab XUMHUYECKHE CBOUCTBA KUCJIOT (OTHOIIICHHUE K MHIAMKATOPAM,
B3aUMO/ICIICTBUE C METaNIaMH, OCHOBHBIMHU OKCUJaMH, OCHOBAHHSIMH,
COJISIMH)

A7 CaoiicTBa KUCIOT

A8 XHUMUYECKUE CBOKWCTBA METAJIJIOB

A9 I'eneTrnyeckasi B3aMMOCBS3b HEOPTaHUYECKUX BEIIECTB

A10 3aK0H COXpaHEHHUsI MaCChl BEIIECTB, MACCOBBIE COOTHOIICHUS

B1 Knaccudukanmst HeopraHM4eCKux COeTMHEHUN: OKCH/IBI,
KHCJIOTBI, OCHOBAaHMsI, COJIN

B2 Knaccugukanus XuMHuecKux peakuun

B3 TennoBoil 3¢ ekt XuMUIECKOH peakIHH.
TepMmoxumuyeckue ypaBHEHUS

C1 I'eneTnueckas B3aMMOCBSA3b HEOPTaHUYECKHUX BEIIECTB

C2 ATOMHAas 1 MOJIEKYJISIpHAs Macchl. ENMHNIIA KOJIMYECTBA
BeIlleCTBA - MOJIb. Yncino ABoraapo. MossipHast Macca.




ModsipHbIid 00BEM.

IIpakTHyeckasi pa6ora Nel.

IIpaBuiia mo TexHuKe 0€30MACHOCTH NPHU padoTe B XUMHUYeCKOM KaOuHeTe. [IpueMbl
oOpaleHusi ¢ HAarpeBaTeJIbHbIMU NPUOOPAMHU U JIA00PATOPHBLIM 000PYI0BAHHUEM.

LeJsib: MO3HAKOMHTBCS C MIPABUIIAMH TEXHUKU 0€30MaCHOCTH, YCTPOHCTBOM J1a00paTOPHOTO
HITaTHBA, PA3HOBUAHOCTHIO XMMUYECKOH MOCY/IbI.

OO0opynoBaHue: HHCTPYKIHS 10 TEXHUKE O€30MMACHOCTH, 1a00paTOPHBINA TATHB, CTUPTOBKA,
00pas3iibl XUMUYECKON TTOCYIbl, XUMUYECKasi BOPOHKA, PUIIbTpOBaIbHASI Oymara.

Xoa padoTsl

1. M3ydenue npaBui TEXHUKH 0€30MIACHOCTH MPHU paboTe B XUMUYECKO# tabopatopuw (c.174-
175).

2. O3HaKoOMJICHHE C YCTpOﬁCTBOM H IIpaBHUJIaMH I1OJIb30BaHHA J'Ia60paTOpHBIM IITaTUBOM
(c.175-176).

3. 3HAaKOMCTBO ¢ XMMUYECKOi rocyoii (¢.177-180).
4. O3HaKOMJICHHE C TIPHEeMaMK pabOThI U YCTPOWCTBOM criupToBKH (¢.176-177).
5. Uzyuenue crpoenus mwiamenu (c.177).

Buinonnenue u ogpopmaenue omuema o npooeranHou pabome 6 madauye.

HaszBanue Pucynok Ha3znauenue
npeaMeTa

BriBoa
IIpakTnueckas padora Ne 2
Ha6mionenne 3a u3MeHeHUSIMU, TPOMCXOASIUMHU C Topsileii cBe4oi, M UX ONMUCAHUE.
Hean: HAOMIONATh U N3YYUTH PU3HUECKUE U XUMUYECKHE SIBICHUS TIPU TOPEHUH CBEYH.

O0opynoBanme: cBeua, CTEKIISIHHAS TPYOKa, M30THYTas MO/ MPSIMBIM yTIIOM, TIPOOUPKH;
KyCOYek kecTr (2X2 cM); peIMETHOE CTEKIIO, AepiKaTellb s POOHUPOK, M3BECTKOBAs BOJA, Pe-
3WHOBAas rpyiia, Kycouek kaprona, 6anku (0,5 i; 2 7).

Xoxa padorsi (c.180-181)

OmnbiT Ne 1. dusnyeckue BJICHUS IPU TOPEHUH CBEUH.



OmnpiT Ne 2. O6HapyXeHUE TPOIYKTOB TOPCHUS B TIJIAMEHHU.
OmnpiT Ne 3. BiausitHue Bo3/tyxa Ha TOPEHHE CBEUH.

Buvinonanenue u ogpopmnenue omuema o npodenanuoil pabome 8 maobauye.

Ne Yro penanu HaOmronenune BeiBog
OITBITA

BriBox:
IIpakTuyeckasi padora Ne 3
AHAJIM3 NOYBbI H BOABI
Ieab: HAyYUTHCS IPOBOJANUTH aHAJM3 TIOYBBI U BOJIBI.

O0GopynoBanue: oOpasell OYBbI, TUCTHIUIMPOBAHHAS BO/IA, JIyTa, OyMaXKHBIH QHIBTD,
CTCKIIsIHHAA IIJIaCTUHKA, CTCKIISTHHAA I1aJIOYKa, HHOCKOIIOHHBIﬁ CTEKIISTHHBIN HUIUMHAP,
KOHUYECKasi Koj0a co CTEKIJISTHHOM MPOOKOiA, JIAKMYCOBbIC OyMaxXKH (KpacHasi U CUHSIS)
CIMPTOBKA WJIM TOPEIIKA, XUMUYECKasi BOPOHKA, IITATUB, 00pa3el Me4aTHOro TeKCTa.

Xoxa padorsi (¢.181-183)
OmbiT Ne 1. Mexannueckuil aHaIu3 MOYBBHI.
OmnbIT Ne 2. TTonydeHue MouBeHHOI'O PacTBOPA U OIBITHI ¢ HUM
OmnsiT Ne 3. OmnpenienieHne Npo3pavHOCTH BOJIBL.
OmnbiT Ne 4. OnipeniesieHne UHTEHCUBHOCTH 3araxa BOJIbI.

Buinonanenue u ogpopmnenue omuema o npodenannoii pabome 8 mabauye.

Ne Yro nenanu Hao0mroneune Brisog
OIlbITa

BriBoa:

IIpakTHyeckas padora Ne 4




IIpu3HaKu XMMHUYECKUX PeaKIuii.
Heab: npoHaditoaTh U U3yYUTh NPU3HAKU XUMUYECKUX PEaKLU B XOJ€ MPOBEICHUS OTBITOB.

OOopynoBaHHe: CIIUPTOBKA, TUTSIIBHBIC UG, IUCT OyMaru, MpoOUPKH, XUMUYECKUN CTaKaH,
Jy4YHHKA, CIIMYKH, MEHAst TPOBOJIOKA, CEPHAsi KUCIIOTa, KyCOUKU MEJIa, COJISTHAsI KUCIIOTA,
xmopuy xenesa (1), ruapokcun HaTpus, Cynbhar HATPHsI, XJIOPHIL OapHsL.

Xoja padorni (c.183-184)

Omnebit Ne 1. [IpokanuBaHie MeTHOM MPOBOJIOKU 1 B3aumozaeicteue okcuna meau (11) ¢ ceproit
KHCIIOTOM.

OmnbiT Ne 2. B3aumoeiicTBre Mpamopa ¢ KUCJIOTOH.
OmnbiT Ne 3. Bzaumoseiicteue xiopuna xkenesa (111) ¢ rugpoxkcuaom HaTpus.
OmnbiT Ne 4. Bzaumogeiicteue cynbdara HaTpUs C XJIOPHIOM OapHsl.

Buinonanenue u ogpopmnenue omuema o npooenannoii pabome 8 maobauye.

No Yro pemanu HaOmronenune BriBog
OIIBITA

BeiBOA




IIpakTHyeckasi padora Ne 2
[IpuroroBjieHne pacTBOpa caxapa U omnpeaeeHne MACCOBOIi 10JIH €ro B pacTBoOpe
ISP

OGopynoBanue ¥ peaKTHBbI. BEChl C PA3HOBECAMH, MEPHBIA LWIMHIP, XUMHUYCCKUIA CTaKaH
(100 mu), cTekisiHHAS MaloyKa, TUCTUILIMPOBAHHAS BOJIA, caxapHsblid ecok (1 yaiiHas j1oxka).

Xoa padoThl
1. 3yunTe MHCTPYKIIMIO 11O TPOBEJACHUIO OTIBITA.

OtMepbTe MEpHBIM IWIMHAPOM 50 M JUCTHIUIMPOBAHHOW BOJBI M HAaJCHTE ¢ B
XUMU4YecKuil ctakad eMkocTbio 100 mut.

YaiiHyro JIO’)KKY caxapHOro Tecka B3BeChTe Ha JlabopaTopHbIX Becax. [lomecture caxap
B CTaKaH C BOJOW M MEPEMEIINBANTE PACTBOP CTEKJISIHHOW MAJIOYKOW 10 TIOJIHOTO PACTBOPEHUS.

2. BBINIOIHUTE PAacUETHYIO 4acTh PaOOTHI.
PaccunTaiiTe MaccoByIo JOJTIO caxapa B pacTBOpPE, UCIIOJIb3Ys H3BECTHBIE BaM (POPMYIIBI:
o(caxap) = m(caxap) : m(pactBop)
m (pactBop) = m (caxap) + m (Boma), M (Boaa) = V(Boxa) * p(Boaa).

HeoOxoanMele qaHHbIC U1l paCY€TOB BaM U3BECTHBI: 00BEM BOJIBI, Macca caxapa.
[110THOCTH BOJIBI IPUMHUTE PaBHOM 1 r/MI.

Jano: Pemenue:

Paccuwmraiite, CKOIBKO MOJIEKYII caxapa COJAEPKUTCS B PACTBOPE, HCTIONIB3YsI H3BECTHBIC BaM
bopMyIbL:

N=Na*n, m-n<M

[Tockompky caxap Ha 99,9% cocTout u3 caxapo3sl, hopmyia kotopoir C12H2,011, BBI JI€TKO
paccuuTaeTe MOJSIPHYIO MacCy caxapo3bl M 3aTeM HalIeTe YMCII0 MOJIEKYJI caxapa B
NPUTOTOBJICHHOM BaMU PacTBOPE.

Hamno: Pemenne:



IIpakTuyeckasi padora Ne 6
CBoiicTBa KHCJIOT, OCHOBAHM, OKCH/IOB U COJIeil
IeJb: 3aKkpenuTh HA MPAKTUKE CBOKWCTBA KUCJIOT, OCHOBAHUM, OKCHJIOB U COJIEH.

OoopynoBanue: HCIl, H,SO,, NaOH, ynuBepcaibHas 1akMycoBas Oymara, METHIOBBIM
opamkeBbIid, penondranenn, Zn, CaO, FeCl; CuCl,, Fe.

Xoja padorsi (c.183-184)

3ananue Nel. OcyliecTBUTE peakiiy, XapaKTepU3yIOIIUe CBONCTBA PACTBOPA COJISTHOM KUCIIOTHI.
3anuiuTe ypaBHEHHsI peakluii IpojelaHHble BAMU B MOJIEKYJIIPHOM U HOHHOM Buje. Peakiuio
C METaJUIOM PacCMOTPUTE KaK OKUCITUTENLHO — BOCCTAHOBUTEIBHYIO.

3ananue No2. [Iponenaiite peakiyu, XxapakTepu3yIolie CBOWCTBA PacTBOPA FMAPOKCHIA
HaTpud. 3aMUIIUTEe YpaBHEHUS peakluil IpoelaHHbIe BAMU B MOJIEKYJISIPHOM ¥ HIOHHOM BHJIE.

3anmanue Ne3. [Iponenaiite peakiuu, XapaKTepU3YIONIINEe CBOWCTBA OKCH/IA KAbIUs. 3alUIIATE
ypaBHEHHUS peakUuil MpoieIaHHbIe BAMU B MOJIEKYJIIPHOM U HOHHOM BHUJIE, €CITH 3TO BO3MOXHO.

3ananue Ned. [Ipoaenaiite peakiuu, XapakTepu3yroime cBoictsa xinopua xenesa (111).
3anummure YpaBHCHUA pCaKHI/Iﬁ MMpOoACIaHHBIC BaMH B MOJICKYJIAPHOM X HOHHOM BUIC.

Peakuuu ¢ y4qaCTueM METalllla paCCMOTPUTE KAK OKUCIIUTCIIbHO — BOCCTAHOBUTCIIbHBIC.

Buvinonnenue u ogpopmnenue omuema o npooeiranHot pabome 6 maoauye.

No  |PeaktuBbl | YpaBHEHUs peakuuid Ha6mronenus BriBoabl

1

BriBoa.
IIpakTnuyeckas padora Ne 7
Pemenne 3KcrnepuMeHTAIbHBIX 32124

eJsb: 3aKkpenuTh 3HAHUS O CBOMCTBAX KUCJIOT, OCHOBAaHUM, OKCUIOB U COJIEH MPHU pEIICHUN
AKCIIEPUMEHTAIBHBIX 33/1a4.



OO6opynoBaHue: CEpHAsi KUCIOTA, IUHK, XJIOPUJ MarHusi, TUIPOKCU] HATPHUS, CyJIb(aT Kajus,

KapOOHAT HATpUsl, HUTPAT UHKA, (pocdaT kanus, KapOOHAT Kausl, COJISTHAS KUCII0Ta, XJIOPU/T

IIMHKA, a30THAas KUCII0Ta, cyabdart menu(I1), xopHas Bojia, HOAU KaJlnsl, aTFOMHUHUAN, MEIb.

Xona padorsi (c.183-184)

Bremonnenue pa6OTH B COOTBCTCTBHUU yLIe6HI/IKa.

Buinonnenue u ogpopmnenue omuema o npooenranuoil pabome 6 mabauye.

Ne Peaxruss1, YpaBHeHUs peakuuil HaOmronenus BriBoabl
yCIIOBUS 33Ja4H
BriBoa.
YYEBHO-METOJUYECKHUE CPEACTBA OBYUEHUSA
l. Jluteparypa
OcHoBHas

1. becnanos I1.U., opodeer M.B. Peanuzarust o6pa3zoBaTenbHbIX IPOrpaMM
€CTECTBEHHOHAY4YHOW U TEXHOJIOTMYECKOW HAIPABICHHOCTEN 110 XUMHUH C
UCIIOJIb30BaHUEM 000pyioBaHMs LeHTpa «Touka pocTa», METOIMYECKOE TOCOOHE,
Mocksa,2021

2. TocymapcTBeHHBIH CTaHIApT OCHOBHOTO oOmiero oOpaszoBanust mo xumun 2016r. .
Céopnux nHopmamuenvix dokymenmos. Xumus | Coct. D.J1. uenpos, A.I'. Apkaabes. —
M.: [Ipoda, 2016.

3. IlpumepHas mporpamMma OCHOBHOTO o0Omero ooOpa3zoBanus 1Mo XuMuu. . COopHux
HopmamusHelx Ooxkymenmos. Xumust | Coct. D.J[. Jduenpos, A.I'. ApkagpeB. — M.:
Hpoda, 2016.

4. Tlporpamma kypca xumuu uisi 8-11 kmaccoB o0meo0pa3oBaTENbHBIX YUPEKICHUI.
Astop nporpammsl O.C. I'abpuensn. 2010

5. Tabpuensn O. C. Xumust. 8 kiacc: Y4eOHHUK U1 00111e00pa30BaTENbHBIX YUPEKICHAN.

a. M.: [Ipoda, 2006 — 2009 .

6. Tadbpuensa O. C., SmykoBa A. B. Xumus. 8 k. ba3oBblit ypoBeHb: MeTomudeckoe
nocobue. - M.: JIpocda, 2018.

7. Tadpumensu O.C., OctpoymoB W.I'.. HacronbHas kaura yamuresns. Xumus 8 kiacc.- M.
Hpoda 2014

8. Taopuensu O.C., OctpoymoB N.I'. Xumus 8 kinacc. MeTtoaudeckoe nocooue. — M.

Hpoda:2016.




Q. INa6puensu O. C., [1.H. bepe3kun, A.A. YmakoBa u  Xumus. 8 knacc: Konmponvhvie u
nposepounwvle pabomot Kk yueonuxy O.C. ['abpuensna «Xumus. 8» [. — M.: JIpoda, 2016.

JlonmonHHUTEIbHAS JTUTEpATypa

1 COopHUK 3a/1a4 IO XUMUH
2. CrpaBOYHHUKHU IO XUMHUHU
3.  DHUIMKIONEIUS 110 XUMHH
4, ArTiac 110 XUMUH

1. MyabTuMeuiiHbIe MOCO0Us U pecypchl ceTu UHTEepHeT
MyJjabTHMEIHA.

1. CD Xwumus (8-11 kmacc). BupryanbHast 1abopatopus. YueOHOE 3JIEKTPOHHOE M3/IaHUE!
Jlaboparopus cuctem mynbTumeana Map ['TY, 2014.

2. CD «Xumus o6mast 1 Heoprauuueckas». JlaGopaTopus cucteM MyIbTHMeqHa. — Momkap-
Ona:MapI' TV, 2011.

3. CD «bonpsmas sanukioneaus Kupumia u Medoaus» — M.: [Ipocsemenue, 2011.

HNuTepHeT-pecypcesl:

Xumuueckas sHImKiIoneaus - http://www.xumuk.ru/ -

Omnwucanuss XAMUYECKUX BEIIECTB M OTpaciieii Hayku- http://chemistry.narod.ru/

AnropuTMmsl perrenus 3aaad - http://www.alhimikov.net/

Tecto mo xumuu- http://schoolchemistry.by.ru/

Buaeo-onsiTel o xumMuu - http://chemistry-chemists.com/

Enunas xosutekiust udpoBbIX 00pa30BaTEeIbHBIX PECYPCOB. - 11 (Habop MUMPOBBIX

pecypcoB k yueonukam O.C. ['abpuernsHa)

7. YueOHble MaTepHaibl cioBapu Ha caiite «Kupumt u Medoanit» - www.km.ru/education

8. DnexrtponHas 6ubnmoteka - http://www.chem.msu.su/rus/elibrary/ -

9. ®denepanbHBI HHCTUTYT MEIATOTMYECKUX H3MepeHui - http://www.fipi.ru

10. IMoptan ®UIIN -http://www.ege.edu.ru

11. Ioptan EI'D (uadopmannonnoit mogaepxku EI'D) - http://www.probaege.edu.ru
[Topran Eauneiil s5x3amMeH

12. denepanbHbIi HEHTp TecTHpoBaHus.- http://www.infomarker.ru/top8.html
RUSTEST.RU -

13. Matepuaisl kK ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO3/IaH CAlT, OBLIH

OIyOJIMKOBAHBI B )KypHasie « XuUMuUs». ABTOpamHu caiita mpojieiana oosblias padboTa 1o

CHUCTEMAaTU3UPOBAHMIO TA3E€THBIX CTATEH C yUETOM IIKOJIHHOW Y4€OHON TPOrpaMMBbI 110

npeamerty "Xumus" - http://him.1september.ru/urok/-
14. lleHTp TUCTAHIIMOHHOTO 0Opa3oBaHus - WWW.edios.ru

ook whE

PabGouas InporpaMma HEC UCKIIIOYAaCT BO3SMOKHOCTHU UCITOJIb30OBAHUA ,Z[pyTOﬁ JINTCPATYypPHI B
paMKax TpC6OBaHI/Iﬁ FOCYZ[apCTBCHHOPO CTaHJapTa 1o XuMuun

I11. O6opynoBanue u npudOPbI, HATJISAHBIH MaTepHaJ

Paznen: Heoprannueckas
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http://www/
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http://www.infomarker.ru/top8.html
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http://www.edios.ru/

1.I1eyaTHbIC MOCOOUS

Tadamnubl
1. KoMmmiiekT mopTpeToB y4eHbIX XUMUKOB
2. Cepust TaOIuI] 10 HEOPTAHUYECKOM XUMHUH
3. Cepus TabauIl 10 XUMUYECKUM IPOU3BOCTBAM
2.1ln¢possbie 00pa3oBaTesibHbIE pecypchl
1. Bupryansnas mkona «Kupuna u Medoaus». 8-9 kiace ypoxu xumun Kupuna u
Medomus. 2002.
2. JlaGopatopus cUCTEM MYyJbTUMeIUa. XUMHUS o0mas u Heopranudeckas. 10-11kiacc.

MapI'TVY.2001
3.9kpanno-3eyKoevte nocoous (MOryT ObITH B IUPPOBOM U KOMITLIOTEPHOM BHUJIC)

1. IIpeseHranun
4. Texuuueckue cpeacrna ooyuenus (cpeacrsa UKT)

3. IlepcoHanbHBII KOMIIBIOTED.

4. MynbTUMEAUATIPOECKTOP.

3. DKpaH Ha IITaTUBe

4. AynutopHas MarHUTHas JJO0CKa.

5.0cHauenne 1ad0paTOPHBIM 000PYAOBAHHEM

CTeH}IbI MNOCTOSAAHHbIC

1.Ilepuoanueckas cuctema xumudeckux 3nemenToB .M. Meneneesa

2. Tabnuua pacTBOPUMOCTH KUCJIOT, OCHOBAaHHM, coel

3.DNeKTPOXUMHUYUECKUH psAJT HAPSKEHHSI METAJIJIOB

Oo6opynoBanue 0011€er0 HA3HAYEHUS

(0]

PN A WNE

00

Crounbl nabopaTopHbIe

Ut 111 27IeKTpOCHAOKEHUS

Muxkponaboparopuu

Wctounvku nmutanus (ITOCTOSSHHOTO TOKa)

Becsr (¢ rupsimu)

TepmomeTpsl

[lIraTuBsI

MeH3ypku
pPyAoBaHMe AJI51 (PPOHTAJIBLHBIX JTJA00PATOPHBIX PadoT

1. Muxkponaboparopuu

6. O6opyaoBaHue 1JIs MPAKTHKYMA

Oo6opynoBanue 001Iero Ha3HAYEHUS

1.
2.

[Tpubop 11 noay4yeHus ra3on
CnupToBka 1abopaTopHast



DNEeKTPOIIUTKA
[[ITaTuB MeTAIITNYECKUAN
ITatuB 11 mpoOUpOK
3akKuM MPOOUPOYHBIH
UMbl TUTENBHBIC
Jloxka xee3Hast sl BEIIeCTB
TpyOxka creknssHHas
[Tanouka crexkisiHHASA
BopoHka koHyCHas miacTMaccoBas
Boponka koHycHas CTEeKIIsSTHHAs

13. Konba xonnueckas

14. Koinba kpyrias mI0CKO0HHAS

15. Konba kpyriogonnas

16. TIpoGupka

17. unuHzap usmMepUTenbHbIN

18. Yama s BeIapUBaHUS

19. Crakan u3MepHTEIbHBIN

20. Crakan

21. Tlectuk

22. Becbl c HAOOpPOM TUPh
TeMaTHyeckue KOJICKIUH

Tl
REBoo~No o »w

CAJTFOMUHUI»

«MeTaJbl U CILIaBbI»
«MuHepabl ¥ TOPHBIEC TTOPOIBI»
«CTeKJIO ¥ U3JIeNus U3 CTeKIa»
«YyryH u craip»

«TommuBo»

OtaenbHbIe NTPUOOPHI

ocouakrwhE

1. HaGop a5 ONBITOB 110 XUMHH C DJIEKTPUIECKHM TOKOM
2. Ammapat Kunma
PeakTuBbI:
Ha6op «[loarpynms! kuciopoaa»
Habop «MuHepalbHBIX YI00pEeHUI»
Hab6op «Coenunenuii Mapraaa»
Ha6op «Hutpats»
Habop «Coenunenuii xpoma»
Ha6op «Auetatsl. Ponanuast. LHunanauasr»
Habop «®ocdarel. Cunukarsi»
Ha6op «KapboHnatei»
HaGop «I"amorenupi»
Ha6op «["anorensi»
Habop «Hemetaniabi»
Habop «MeTtamib»
Hab6op «Illenounble 1 mMeI09YHO3EMETBHBIE METAIITBI»
Hab6op «Okcunbl MeTamioB»
Ha6op «I'napokcuapi»
HNuaukarTopsl:
®denondranenn
MeTuinoBslil OpaHKEBbII
®enondranenHoBas Oymara
MertunoBas opaHkeBasi Oymara



YHuBepcaibHas Oymara
OcHaleHHOCTh YueOHO-MeToAnYecKuMu cpeacreamu — 100%

OcHaleHHOCTh 00Pa30BaTeJbHOrO0 NMpoiecca (00beKThI U CPeACTBa MaTePHATbLHO-
TEXHHYECKOro odecrieyeHus ) no yueoHomy npeamery «Xumus» 8,9,11kaaccnl

1 [udposrie obOpazoBaTenbHbIe | BupTyansnas mkona «Kupwuia u Medoausa». 8-9
pecypchl kiacc ypoku xumun Kupma u Medoaus. 2002.
Bupryansnas mkona «Kupwmna u Medoausa». 10-
11 knacc ypoku xumuu Kupuana u Medomaus.
2002.
JlaGoparopus cucteM MyJIbTUMEIUa. XUMHS 00TIas
u Heopranuueckas. 10-11kmacc. Mapl'TV.
2001
KAIUC. Oprannyeckas xumust. 10 -11 xmacc. LIHUT
Cr'Ay, 2001
2 DKpaHHO-3BYKOBBIE TIOCOOHS [Ipesenramumn
3. Texuuueckue cpencTBa | AyIuTOpHAst MarHUTHAs JOCKA.
0o0y4YeHHs, WHTETPUPOBAHHBIC
. | DKCIIO3UIIMOHHBIN SKpaH.
C CHCTEMOM IKCnosAIKo kP
ACMOHCTPALMOHHOTO [TepcoHANBHBINA KOMITBIOTED.
000pyI0BaHUS 110 TIPOTPaMMeE
4. Texauueckne cpeacrBa | MysbTUMe THHBIN KOMIIBIOTEP (c  makerom
00yd4eHusI 00IIero Ha3HAUCHHS | MPUKJIATHBIX IIPOTPaAMM).
MynbsTHMEIMAIPOEKTOP.
CpenctBa TelleKOMMYHUKAIMU (DJIEKTPOHHAS TIOYTa,
JIOKAJIbHAs! IKOJIBbHAS CETh, BBIXO/I B HHTCPHET).
S. OcHanlenue J1abopaTOpHBIM 000PYy/A0BAHUEM
5.1 | CreHabl IOCTOSTHHBIE [lepuonuueckass cucreMa XHMHYECKHX SJIEMEHTOB
J.1. Menneneena
Tabnuua pacTBOPUMOCTH KUCIIOT, OCHOBAHHM, COen
DIEKTPOXUMHUECKUH sl HAPSHKEHUS METAJUIOB
5.2 | O6opynoBanue obuiero | Croinbl 1abopaTopHbIe




Ha3HAYCHUS Ut Asist AMeKTpOCHAOKEHUS
MuxkponabopaTopuu
Hcrounvku nutanust (TOCTOSIHHOTO TOKA)
Becsi (¢ rupsimu)
TepmomeTpel
[ITaTuBbI
Men3ypku
5.3. | Ob6opynoBanue s | Mukponabopatopuu
(pOHTAIBHBIX  JTA0OPATOPHBIX
pabor
6. Oo0opynoBanue 1J1sl MPAKTUKYMA
6.1 | ObopynoBanue obmiero | [TpuGop Ans nomyueHus ra3os
Ha3HAYEHUS

CnupTtoBka J1abopaTopHast
DIIEKTPOIUIUTKA

[[ItatuB MeTaIITUYECKUH
[taTuB A5 mpoOUPOK

3aKUM IPOOUPOUHBIIA

[uTIIer TUTENTBHBIC

Jloxkka xene3Has 11 BEUIECTB
TpyOka crekissHHas

[Tanouka cTexkyisiHHAS

Boponka koHyCHas miacTMaccoBas
Boponka kKoHyCHast CTEKJISTHHAs
Konb6a xonnveckas

Konba kpyrnas miockoJoHHAs
Konba kpyrinogonnas
[Tpobupka

HunuHap U3MepUTENbHBIN




Yama 1715 BeITapuBaHUS
CrakaH u3MepUTEIbHbBIN
CrakaH
ITectuk

Becbl ¢ HabopoM rupb

6.2

TemaTnueckue KOJJIEKIITUHA

«ATIOMUHMI»

«MeTasuibl U CILIaBbI»
«MuHepalbl ¥ TOPHBIE TOPOIBI»
«CTeKII0 U U3JeNus U3 CTEKIIa»
«UyryH u cTaip»

«Torutnso»

6.3.

OTtaenbHbIe TPUOOPHI

Ha60p JJIA OIIBITOB I10 XMMHHU C SJICKTPUICCKUM
TOKOM

Annapat Kunna

6.4.

PeakTuBhI:

Ha6op «[loarpynmsl kuciopoaa»

Habop «MuHepalbHBIX yI00peHHIT»
Hab6op «Coeaunenunii Maprania»

HaGop «Hutpatsr»

Ha6op «Coeaunenuit xpoma»

Hab6op «Aueratsl. Ponanuast. [uanauas»
Hab6op «®ocdartel. Cunukarsi»

Ha6op «KapbonaTsi»

Ha6op «["anoreHuap»

Ha6op «["anorens»

Ha6op «HemeTtamibi»

Hab6op «Metamibi»

Hab6op «Illenounble U MEI0YHO3EMETHHBIE METAIIITBI»

Hab6op «Oxcuasl MeTamioB»




Ha6op «['uapokcuasr»

6.5. | MaaukaTopsr:

denondranenH

MeTuoBbIi OpaHKEBBII
®denondranennoBas Oymara
MeTtuiioBast opanxeBast Oymara

YHuBepcaipHas Oymara

7 IleuaTHble MOCOOUA

7.1. | IleyaTHbie mOCcOOUS

KoMIUIeKT HOpTpeToB Y4EHBIX XUMHUKOB
Cepust TabauI] 10 HEOPTAHUYECKOW XUMHH

Cepust TaOauI] 10 OPraHUYECKON XUMUHU

Cepust TaOIUI IO XUMUYECKUM MPOU3BOICTBAM

OcHalmeHHOCTh 00pa30BaTEIbHOI0 NMPoLecca y4eOHbIM 000py10BAHMEM IS BHINIOJTHEHHUS
NPAKTHYECKUX BUIOB 3aHATHIi, padoT no xumuu (0a30Bblii ypOBEHD)

8 kiace

Tema nabopaTopHbIX
OTIBITOB WJIU
MPAKTUYECKUX paboT

Heo0Oxoaumbiii MuHUMYM (B pacyete 1 KOMIUIEKT Ha 2
YeJI0BeKa)

¢akt

JlaGopaTopHbIe ONbITHI

No 1 3HakoMCTBO C
oOpasiamMu  BEIIECTB
pa3IMYHBIX KJIACCOB

BemectBa. bunHapHble COEAUHEHHS: BOJA,

kanbius. OcHoBaHus (TB.): THIPOKCH]] HATPUS, THIPOKCH,T

OKCHI

KaJus, THAPOKCHI Kajiblusa. Kucimorsl (p-pbl): cepHas
KHCJIOTa, CONIsSHAs KUCIOoTa, a3oTHas kucimora. Comu (TB.):
XJIOpUJT HAaTpus, KapOoHaT Kanblius, pocdat Kanblus

Ne 2 Paznenenune
cMecelt

O6opynoBanue:
XUMHYECKHE

BOPOHKH,
CTaKaHbl,

JACIINTCIBbHBIC BOPOHKH,

YallKH JUIA

CTCKIIIHHBIC ITaJIOYKH, (bl/IJIBTpBI 6yMa)KHLIC, CIIMPTOBKH.

BbIIIapUBaHU,

Ne3 CpaBHenue
CKOpPOCTH HCTIapEeHUs
BOJIbI U CIIMPTA IO
MCUE3HOBEHHUIO X
Karesb Ha
GuIbTPOBAIBLHOMN

Ob6opynoBanue: GpuIbTpoBaiIbHAsA Oymara, MUIETKH WU
KamUIAPBI (CTEKIISTHHBIE TPYOOUKH, ITaT0YKH).

Bemectna: CIIUPT STUJIOBBIN.




Oymare

Ne 4 Oxucnenne
MEJIH B IUIAMEHH
CITUPTOBKH HJTH
TOPENKU

O06opynoBaHHe.: CHUPTOBKH, TUTCIILHBIE IIIHITIIHI.

BemectBa: megHas npoBOJIOKa.

Ne 5 [TomyTHEHUE

U3BECTKOBOM BOJBI OT

BBIJABIXa€MOI'O
YTJICKUCIIOrO ra3a

OOopynoBaHHe: XUMHYECKHE CTAKaHbI, CTEKIISTHHBIC
TPyOOUKH.

BemiectBa: ruipokcu KambIius.

Ne 6 TTomyuenue

YIIICKUCIIOTO Ta3a
B3aNMOICHCTBHEM
COJIBI ¥ KACIIOTEI 6

OO6opynoBaHue: MPOOUPKHU (XUMHUYESCKHE CTAKaHbI),
CIIUPTOBKH, JIydHHBI. BeriecTsa: TBep/bie KapOOHATHI
(xambIrust) , pazbaBiieHHast coiisiHast (YKCyCHasl, CepHasi)
KHCIIOTA.

Neo 7 3amemenue
MU B PacTBOpPE
xmopuaa meau(ll)
KeJe30M

OO6opynoBaHue: MPOOUPKHU (XUMHUUYESCKHE CTAKAHbI).
Bermiectsa: jxene30 mopomiok (CTajabHOM rBO3/1b), pacTBOP
xmopuzaa meau (11).

Ne 8 Peaknuuy,
XapaKTepHbIC IS
pPacTBOPOB KHCIIOT
(comstHOM WM
CEepHOI)

O6opynoBaHue: MPOOUPKH, CIIMPTOBKH. BeriecTsa:
pasbaBiieHHas colisiHas (CepHas) KUCIO0Ta, pacTBOP
ruapoKcHaa HaTpus (Kaiust); IIMHK, Me/b (TTOPOIIOK HITH
MeJIHast IPOBOJIOKA), OKCHUT KaNIbIHst (OKCHT METH),
TBEP/IbI KapOOHAT KaJIbIUs WM HATPHsI, HIMKATOPHI
(maxmyc, penondranenn).

Ne 9 Peaxnun,
XapaKTepHBIC IS
pacTBOPOB IIEIOYEN
(ruapokcuaa HATPHS
WK KaJIvst)

O6opynoBanue: Bemecrna:
pacTBOp THIpOKcHaa HaTpus (kamwms),
cossiHast (cepHas) KucioTa;, pactBop xyopuaa (cynsgara)
MeIM WM XJopujaa (HUTpara) allOMUMHHS, WHIAKATOPHI

(makmyc, dpenondranenn)

NpPOOUPKH,  CHUPTOBKH.

paz0aBiieHHas

Ne 10TTonyuenue

O6opynoBaHue: MPOOUPKH. Bemecrna: pacTBOp

HEpacTBOPHUMOT'0 rUApPOKCHIa HATpus (Kanus), pacTBOp xJjopuna (cynbdara)
OCHOBaHMS MeJH.

(rumpokcuaa Mean)

NellPeakuuu, Ob6opynoBanue: pOOUPKH. Bewecrsa: pacTBop

XapaKTepHbIE IS
pacTBOPOB coeii(
XJIOpHUIa MEJIN)

ruapokcuaa Harpus (kamust), pa3OaBieHHas COJSTHas
(cepHast) kucnora; pacTBop xjopuaa (Cynbhara) MeIu HIH
xjopuaa (HUTpara) aJFOMUMHHS, WHIUKATOpPhI (JIaKMYC,




beHondranenn)

Ne 12 Peakuuy,
XapaKTePHBIC 15
OCHOBHBIX OKCHJIOB
(oxcuma Kanbus)

OGopynoBanue: npoOHpKH. BerecTBa: OKCHA KaiubLus,
pasOaBiieHHass cosisiHas (CepHasi) KHUCIIOTa, WHIUKATOP
benondranenn (YHUBEpCAIbHBIM HHIUKATOP).

Ne 13 Peak1iuy,
XapaKTepHBIC IS
KHCJIOTHBIX OKCHIIOB

Oo0opyoBanue: npuOOp s MOdy4YeHUs raza (mpoOKHu C

TpyOkamu), mpoOupku. Bemecrsa:

TBEpABIH KapOOHAT KaJbIus,

ra300TBOAHBIMHA
paz0aBlieHHAst COJISTHAsI

(oxcuma yriepoa(lV)) | kucmora, pactBop  ruApokcuma — Hartpus  (Kauus),
WH/IUKATOPBI JJAKMYC U (heHOIPTaTCHH
IIpakTnyeckue padoTbl
Ne 1 [Ipuemsl | OGopyOoBaHHE: IITaTUB JIAOOPATOPHBIM, CHUPTOBKA,
oOpamieHus C | cnUpTOBKa, XUMHYECKas Tmocyaa (mpoOupka, CTaKaHslI,
71a60paTOPHBIM KOJIOBI p.).
00opyaoBaHHEM

Ne 2 HaOmronenus 3a
W3MEHEHUSIMU,
MIPOUCXOASAIINMU C
ropsiiei cBeuou, u
X OIIMCaHHE

O60py,HOBaHI/Ie: CBC4Ya CTCapuHOBasd, IMPCIAMCTHOC CTCKIIO,
THUT'CIIbHBIC ITUIIIBI, CTCKIIIHHAA pr601n<a.

Ne 3 AHanu3 1o4YBbI U

O6opynoBaHue: CHUPTOBKA, MPEIMETHOE CTEKJIO, Koiba

BOJIbI KOHMYECKasi (XUMHUYCSCKHI CTaKaH), BOPOHKA, CTCKJISTHHAS
najgoyka, GuiIbTp OyMakHbIHN, TUT€JIbHBIE UL

Ne 4 TTpuznaku O6opynoBaHue:  CHUPTOBKM,  TUTEIbHBIE LML,

XUMHUYECKHUX PEaKIUi | XUMUYECKUN CTakaH, JIyduHa, Hpobupku. BemecTsa:

TBEPABIA KapOOHAT Kajblkst (Mpamop), pa3OaBiicHHAsS
COJISIHAsi KMCJIOTa, paCTBOPBI THAPOKCH A HATpus (Kauusi),
xnopuga xkenesa (Ill), pomanmma kamus, kapOoHaTta

HaTpu#, XJIOpUAa KaJlblusl.

Ne 5 ITpuroroBnenue
pacTBopa caxapa ¢
OIPEACIEHHON
MacCOBOM Jojeu

O60py,HOBaHI/IC: BCChbl aHAJIUTUYCCKUC, Ha6op Pa3sHOBECOB
(BeCLI SHCKTpOHHLIe), MepHHﬁ HUIUHAPD, XUMHYECKUI
CTaKaH (KOHI/I‘IeCKa}I KOJ'I6a), CTCKJIIHHAaA IMaJIOdKa.

Ne 6 CsoiicTBa
KHCJIOT, OCHOBaHU,
OKCHJIOB U coJIed

O6opynoBanue: MTPoOOHPKH, MPOOKH C Ta300TBOJHBIMU
TpyOKaMu, CIUPTOBKH. BemiecTBa: cepa KpucTaindeckas,
IIUHK, MeEJb, XKele30,

OKCHIlT KanbIlHsA, OKCHI MEIH,

pacTBOpPbl  COJISTHOM
ruapokcuaa Harpus, cyibdara xenesa (l1), xmopunm

xenesa (11), xmopux meau (11).

KHCJIOTHI, cepHoﬁ KHCJIOTHI,




Ne 7 Pemrenne
AKCTIEPUMEHTAIIbHBIX
3a7a4

OGopynoBanue: TPOOWPKH, CIHUPTOBKH, THUTEIbHBIC
mmnipl.  BemectBa:  cepa, [IUHK, JKeJIe30, Melp,
ATIOMUHUNA, OKCHJ MEIW, PACTBOPBI COJSHOW KHUCIOTHI,
CEpPHON KHCIOTHI, Aa30THOW KHCIOTHI, XJIOPHAAa MAarHws,
xjiopuga Oapus, XJOpHAa LHMHKA, TUIPOKCHIA HATPHs,
cynbara kamus, cyiabdara Memu, cyiabduTra HATpH,
cynbduaa HaTpusi, kapOoHaTa HATpus, KapOOHATa Kaiwus,
HUTpaTa IIMHKA, HUTpaTa CBUHIA, Qocdara kanus, Hoauaa
Kaust
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