MBOY «COU um. b. H. Kadpannosa c. lllosxan-Bepanbi»

MYHULUMNATIBHOE
BIOMKETHOE
OBLEOBPA3OBATEJIBHOE
YYPEXIOEHWE "CPEAHAA
OBLEOBPA3OBATESIbHAA
LIKONA MMEHW BEK-XAHA
HAVUBOBWYA
YKABPAUIOBA CENA
LIOBXAN-BEPOBI"

IMpotoxoa Nel ot 12.07.2023 1.,

PABOYASI ITIPOT'PAMMA

no yae6Homy kypey «XUMMUS». 8-9 kiaace

JKabpauos P. H.

¢. losxan-bepasr — 2023 1.

Mopnvcaro: MYHVILMMANBHOE
BIO[DKETHOE OBEOBPA3OBATENLHOE
YUPEXEHVE "CPEHARA
OBIEOBPABOBATENbHASA LIKONA
WMEHW BEK-XAHA HAMBOBUYA
JKABPAWIIOBA CEfA LUIOBXAS-BEPbI*
DN: cn=MYHVLIMMATNbHOE BIOKETHOE
'OBLUEOBPASOBATE/NBHOE
YYPEXOEHVE "CPEOHAA
OBLIEOEPA3OBATESTbHAS WKONA
VIMEHM BEK-XAHA HAUBOBMYA
JKABPANNOBA CENA LIOBXAI-BEPbI",
c=RU, 0=MYHULIMNANHOE
BIO[DKETHOE OBL[EOBPA3OBATENLHOE
YYPEXOEHVE "CPEOHAA
OBWEOBPA3OBATESIbHAS LUKONA
VIMEHM BEK-XAHA HAUBOBUYA
JKABPAVNIOBA CEfA LIOBXAT-BEPBI",
email=soshshohal@mail.ru

[ara: 2024.03.08 22:46:30 +0300'



1. TosicHUTeJbHAsI 3aMMCKa
Pabouas nporpamma no xumun Ui 8 -9 kmacca coctaBieHa Ha ocHoBe OOIT OOO MBOY

«COII um. b. H. XKabpaunosa c. [llosxan-bepab», a takke c yaérom [IpumepHoit 0CHOBHOM
MPOrpaMMbl  OCHOBHOTO o0miero oOpaszoBanust (2019 r.) m mporpamMmbl MO XUMUU IS
o0mieo0pazoBarenbHBIX yupexkaeHuid «Xumus 8-9 xmacce» aBropa O.C. I'abpuensHa. Pabouas
porpaMMa JAETaIu3upyeT U pPACKpbIBAeT COJEp)KaHUWE CTaHJApTa, OIpeaeiseT OOIIyo
CTpaTerui0 OOYYCHHsI, BOCITUTAHUS W PA3BUTHUS YUAIIUXCS CPEJICTBAMU y4eOHOTO IMpeaMeTa B
COOTBETCTBUU C IEISIMU W3Y4YCHUS] XMMUHU, KOTOpPbIE ompeeneHbl cranaaptoM.  Coaepkanue
Kypca XUMUH B OCHOBHOM IITKOJIE IPEACTABIsIET cOO0M BaXKHOE HEOTHEMIIEMOE 3B€HO B CHCTEME
HENPEPBIBHOIO XMMHUYECKOTO  OOpa3oBaHMs, SBIISIIOIIEECS OCHOBOM ISl IOCIEAYIOLIEH
YpOBHEBOH U NMpoguiibHOM TuddhepeHnnanmu.

Ocoboe BHUMaHHE YIEIEHO  COJIEP’KaHUIO, CIOCOOCTBYIOLIEMY  (DOPMHPOBAHUIO
COBPEMEHHOUN €CTeCTBEHHOHAYYHOW KapTHHBI MHUpPa, IMOKAa3aHO MPAKTUYECKOe MpPHUMEHEHNE
XUMHUYECKUX 3HAHUH.

Peanuzanust maHHOW mMporpamMMbl €CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH  MPEAyCMaTPUBAET
HCIIOJIb30BaHUE 000pyI0BaHMsI, CpeACcTB oOyduenus u Bocnutanus Llentpa «Touka pocray.
1. Obmee obopynoBanue (puznka, XUMus, OMOJIOTH):

o lludposas naboparopus yueHuueckas (pusmka, Xumus, OUOIOTHS).
e Kowmmiekr mocyapl ¥ 00OpynOBaHHS ISl YYEHMUYECKHUX OIBITOB ((pHU3MKA, XUMHS,
OouosorHs).
2. Xumus:

e JlemoHCTpanmmoHHOE 000pPYIOBAHHE.

e  KOMIUIEKT XUMHUYECKUX PEAKTHBOB.

o Kowmmiekt xomnekmuii («Bosoknay, «Metaisl U criaBbly, «IlmacTmacceny, HaOOPHI s
MO/IETUPOBAHUS CTPOCHUS OPraHUISCKUX BEIIECTB U Jp.)

He.]IﬂMI/I H3y4YCeHUHA XUMHUH B OCHOBHOM IIIKO0JIe SIBJISIIOTCS

Gopmupoganue y ydalmlMxcs XHMHMUYECKOM KapTUHBI MHpa Kak OpPraHMYeCKOW YacTH €ero
L[EJIOCTHOM €CTECTBEHHOHAYYHOU KapTHHBI,

paszeumue TI03HABATCIIBHBIX HWHTCPECOB, HHTCIUICKTYAJIBHBIX W TBOPYCCKHUX CIIOCOOHOCTEM
yqaluuxcd B MMpoHecce MU3YyUCHUSI UMU XUMHYECKOU HAayKH U €€ BKJIaJla B COBpeMeHHHﬁ HAay4HO-
TEeXHUYECKUH IIpOrpecc,

Gopmuposanue BaXHEUIINX JOTHYECKUX OINEpalyii MBIIIICHUS (aHalIu3, CUHTE3, 0000IIeHHe,
KOHKpEeTH3allus, CpaBHEHHWE W Jp.) B MpOLIECCe IMO3HAHUS CUCTEMbl BAKHEWUIINX MOHSITUH,
3aKOHOB U TEOPHIl O COCTaBe, CTPOCHUU U CBOMCTBAX XMMHUYECKHUX BEIIECTB;

socnumaHue Y66)KI[6HHOCTI/I B TOM, YTO NPUMCHCHUC TMOJTYUCHHBIX 3HaHUHN U YMeHI/Iﬁ 10 XUMHUHU
SIBISETCS OOBEKTHBHOM HGO6XO)II/IMOCTLIO HJIA Oe3omacHoOM pa6OTI:>I C BCIICCTBAMH H
MaTepuajliaMiu B 6BITy " Ha IMPOU3BOACTBE;

npoekmupoeanue U peanu3ayus BHITYCKHUKAMH OCHOBHOM IIKOJIBI JIMYHOW 0Opa30BaTEeNIbHOM
TpaeKTopuu: BbIOOp mpoduias oOydeHHs B CTapiied MIKoJe WIM TNpOo(hecCHOHATIBHOIO
00pa30BaTENLHOIO YUPEKICHUS;



061a0deHue KIIUYEBBIMH KOMIIETCHUIUAMH (y4eOHO-TI03HABATENbHBIMH, HWH(OPMAIIMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMU, KOMMYHUKAaTUBHBIMH).

3HAUYUTEIIbHOE MECTO B COJIEP’KAHUM Kypca OTBOJUTCS XMMHUYECKOMY SKcriepuMeHty. OH
MO3BOJISIET CPOPMUPOBATH Yy YUAIIMXCS CIEUUAIBHBIE IPEIMETHbIE YMEHHsS pPabdoTaTh C
XUMHUYCCKMMH BCHICCTBAMH, BBIIOJHATL IMPOCTBIC XWUMHWYCCKUC OIIbIThI, HAYYUTb HX
0€30MacHOMY H DJKOJIOTUYECKH TPaMOTHOMY OOpalleHHI0 C BEIIeCTBaMH B OBITY W Ha
MIPOU3BO/ICTBE.

Kypc xumun 8 kiacca usydaercs B Ba 3Tara.

[lepBbIii 3Tam — XUMUSL B CTaTHKE, HA KOTOPOM PacCMaTPHUBAIOTCS COCTAaB M CTPOCHHUE
aToMa | BemecTBa. Ero 0CHOBY COCTaBJISIOT CBEICHUS O XUMHUYECKOM JJIEMEHTE B (POpMax ero
CYII€CTBOBAaHHUA — AaToMax, H30TOINax, HWOHAX, HIPOCTHIX BCHICCTBAX U HX BaKHEHUIITHNX
COCANHCHUAX (OKCI/II[aX U JpYyrux 6I/IHapHI>IX COCIMHCHUAX, KHUCJIOTaX, OCHOBAHUAX U COJ'ISIX),
CTPOCHHHU BEIICCTBA (TI/IHOJ'IOFI/II/I XUMHUYECKHUX CBSI3EU U BUJaX KPUCTAJTUIMYCCKUX pGHIGTOK).

BTOpOI\/JI oTall — XUMUA B JUHAMUKE, HA KOTOPOM ydallIHuECsd 3HAKOMATCA C XUMHUYCCKHUMU
peakuusMU Kak (yHKIHEH cOCTaBa U CTPOEHMS YYACTBYIOUIUX B XUMHUYECKHX NPEBPAILlEHUIX
BeIECTB U uX Kiaccudukamnuu. CBOMCTBA KHCIOT, OCHOBAHHI M COJICH Cpa3y pacCMaTpPUBAIOTCS
B CBETE TEOPUM DJIEKTPOIUTHUYECKOW aucconuarmu. Kpome TOro, CBOMCTBA KHUCIOT U COJIEH
XapaKTEPU3YIOTCS TAK)KE B CBETE OKUCITUTEIIBHO-BOCCTAHOBUTEIBLHBIX MPOIIECCOB.

B xypce 9 xmacca BHauanme 0000mIalOTCs 3HAHWS ydyalIuxcs MO Kypcy & Kiacca,
anogeo3oM kotoporo siisiercs [lepuoanyeckuii 3akoH u [leproaudeckas cucTeMa XUMUYECKUX
anemenToB [[. 1. MenneneeBa. Kpome Toro, 060011ar0TCsl CBEACHUS 0 XUMUUECKHX PEAKIHIX 1
UX KJaccu(UKAIMM — 3HaHUSA 00 YCIOBUSX, B KOTOPBIX MPOSBIISIIOTCS XMMHUYECKHE CBOWCTBA
BEIIECTB, U COCO0AX yIpaBiIeHUs] XUMUUYECKUMU MpolieccaMu. 3aTeM paccMaTpUBAIOTCS 001ue
CBOMCTBa META/UIOB W HeMeTaJuloB. [IpuBOIATCS CBOICTBA LIENOYHBIX M LIEIOYHO3EMETbHBIX
METAJJIOB U TaJOT€HOB (IPOCTBIX BEIIECTB U COCIMHEHUN TrajoreHoB) Kak Haubosee SpKUX
Mpe/ICTaBUTENIed 3TUX KJIACCOB 3JIEMEHTOB M HMX CpaBHHUTENbHAs XapakTepucTuka. B Kypce
moApoOHO paccMaTpUBAIOTCS COCTaB, CTPOCHUE, CBOMCTBA, IMOJyYeHHUE U TMPUMEHEHHUE
OTJIeNbHBIX, BAKHBIX B XO35IIICTBEHHOM OTHOILIEHUHU BEIIECTB, 00pa30BaHHBIX 3JIeMEHTaMU 2—3-
r'0 MEepPHOJIOB.

@DOopMBbL, METOJIBI U CPEICTBA OOYUCHHSI, TEXHOJIOTUI

OcHoBHOH (opMOii opranuzanuu y4eOHOTO mpoliecca SIBJISETCs KJIACCHO-ypOUHas cuctema. B
KauecTBE JOMOJHHUTEIbHBIX (OPM oOpranuzaiuu o0pa3oBaTENBLHOTO MpPOIEcca HUCHOIb3YETCs
CUCTeMa KOHCYJIbTAIIMOHHOM MOANCPKKU, MHIANBUAYAIbHBIX 3aHATUNA, CAMOCTOATEIbHAs paboTa
y4YalIuXcs C UCTOJIb30BAaHUEM COBPEMEHHBIX HH(DOPMALIMOHHBIX TEXHOJIOTUH.

3HAYUTENIPHOE MECTO B COJIEP)KaHUU Kypca OTBOIHUTCS XUMHUYECKOMY JKcrmepuMeHTy. OH
MO3BOJISIET CPOPMHUPOBATH Y YyYAIIUXCS CIELUUaIbHBIE MPEIMETHbIE yMEHHUs paboTarh C
XMMHYECKUMHU BEIIECTBAMH, BBITIOJHATH MPOCThIE XUMHYECKHE OIbITHl, HAy4YUTh UX
0€30IacCHOMY M SKOJIOTUYECKH TI'PaMOTHOMY OOpAIlleHHIO C BellecTBaMH B OBITY U Ha
IIPOU3BOJICTBE.
IIpu opranmsanmu mnpouecca oOydeHUS B paMKax JaHHOM MporpaMmbl — MpeAroJiaraeTcs
IPUMEHEHHE  CIEYIOMMX  MeJarorMyeckux  TEeXHOJOrMi  OoOydeHMs.  JIMYHOCTHO -
OpUEHTUPOBAaHHOE O0y4YeHHE, 370pOBhecOEperamue TeEXHOJIOIMH, y4eOHO-HCCIIe0BaTeNbCKas
u npoekTHas aearenbHocTh, KT, nmpoOneMHble ypoku, oOydeHHE ¢ MPUMEHEHHEM OMOPHBIX
CXeM



Hcnons3ytorcs criemytomue GopMbl 0OyueHus: ydeOHbIE 3aHATHS, SKCKYPCUH, HAOIIOICHHUS,
OTBITHI, SKCHEPUMEHTHI, paboTra ¢ y4eOHOW W JONOJHHUTEIBHOM JIUTEPATypoOi, aHalu3,
MOHUTOPHHT, HCCIEIOBaTeNbCKasi paboTa, mpeseHtanus. OnpeeneHHOe MECTO B OBJIAJCHUU
JaHHBIM KYpCOM OTBOJHUTCS CaMOCTOSATENbHOM paboTe: MOArOTOBKA TBOPYECKUX padoT,
cooOmenui, pedeparos.

C 1enpro JOCTHKEHHS BBICOKHX PE3YJIbTATOB 0Opa30BaHMS B MPOIECCE peaTH3alliy JaHHON
paboueii mporpaMMbl 10 Kypcy XUMHUH  UCTIOJIb30BaHbI:

@®opmbl 00pa3oBaHUsl — YPOK M3YUEHHS] M MEPBUYHOTO 3aKPEIICHUS HOBBIX 3HAHHUU, YPOK
0000IIeHNsT M CUCTEeMAaTH3alliM 3HAaHUHM, YPOK KOHTPOJIA, OLEHKH W KOPPEKIUH 3HAHWI
yyauxcs, KOMOMHUPOBAHHBIN YPOK, 3KCKYPCUH, IPAKTHUYECKUE PAOOTHI.

Texnonorun o06pa3oBaHus — UHAWBHIyalbHasl paboTa, paboTa B MaJbIX U OOJIBLIMX rpyHnax,
IIPOEKTHAasl, MCCIE0BaTeNbCcKasd, IOMCKOBas paboTa, pa3BHBAIOILIEE, OMNEpeXarolee U
JMYHOCTHO-OPUEHTUPOBAHHOE 00YYEHHE.

MeToabpl MOHUTOPUHIA 3HAHUA U YMEHUHM Y4alllMXCs — TECThI, YCTHBIA ONPOC, MPAKTUYECKUE
paboThl, TBOpUECKHE pabOTHI (pedepaThl, MPOEKThI, IPE3CHTALINH).

Cucrema ypoKOB COPUEHTHPOBAaHA Ha (JOPMUPOBAHNE AKTUBHOW JTMUYHOCTH, MOTHUBHUPOBAaHHOU
K caMooOpa3oBaHMIO, OOJajamomeld JOCTAaTOYHBIMU HaBbIKAMH W INCHUXOJIOTMYECKUMU
YCTaHOBKaMH K CaMOCTOSITEIbHOMY MOUCKY, OTOOPY, aHaIN3y U MCIOJb30BaHUIO MHPOpMAIHH,
BJIQJICIOIIEN OCHOBAMM UCCIIEI0BATENBCKON U TPOEKTHON EATEIbHOCTH.

[Ipu peanuzanuu MporpaMMbl 10 XUMHUW HMCTOIB3YETCS HEYpOUHas ACSITEIBHOCTh B (popmax:

00pa30BaTeNIbHBIX IKCKYPCUH, TPAKTUKYME, MUHU-UCCIICIOBAaHHUH.

Ocoboe BHHMMaHUE yJeNseTcs [O3HAaBATEIbHOW  AKTUBHOCTH  YYalIUXCA, HUX
MOTHBHPOBAHHOCTH K CaMOCTOSITEIbHON y4eOHOUW pabote. B CBsi3M ¢ 3TUM TIpHW OpraHu3aIiuu
y4eOHO-TT03HABATEIIFHOM JEATEILHOCTH HCIIOIB3YETCS TETPaIb C MEYaTHONH OCHOBOM.
OTcnexuBanue pe3ylbTaToB 00y4eHHs IPOBOAUTCS Yepe3 pa3indHble POpPMBbI KOHTPOJIA:

e TeKyllas OILIeHKa (MpOBEpOYHbIE M  CAMOCTOSITENIbHbIE TMHCbMEHHBIE PAaOOTHI;
MpaKkTU4eckue paboThl; TECTHPOBAHMUE; KOHTPOJIbHBIE pPabOThl, YCTHBIA OMpoOC-
cobecenoBanue);

® [POMEXYTOYHAs aTTecTalus (TeCTUPOBAaHUE; KOHTPOJIbHBIE PabOTHI)

e (opmbl yueTa TOCTHKEHUN (YpoUHasl IEATEIbHOCTh - BEJIEHUE TETpajeil Mo OUOIorHH,
aHaJIM3 TEKyIled yCIeBaeMOCTH, BHEYpOUHasl JAEATEIbHOCTh — y4acTHE B OJIMMIIMAJAX,
TBOPUYECKUX OTYETAX, BHICTABKAX, KOHKYpPCaX)

Cpoku peanuzaii nporpaMmbl

o 2021-2022 yueOHblii ro1 — 8 Ki1ace

o 2022 — 2023 y4eOuslii rox — 9 kiacc

OO11ast XxapakTepuCTHKa y4eOHOTo IpeaMera
B cootBercTBHM ¢ DenepanbHbIM roCy1apcTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOI'O
oOmiero oOpa3oBaHMs ydalluecs AOJDKHBI OBJAJETh TAKMMM IO3HABATEIbHBIMU YYeOHBIMU
NEeUCTBUSAMH, Kak yMeHHe (OpMyIMpoBaTh NpoOJeMy M TUIOTE3y, CTaBUTh LEIH U 3a/]auH,
CTPOUTH IIJIaHbl JTOCTWKEHUS LIEJEH U pEelIeHNs NOCTaBIEHHBIX 33/1a4, IPOBOAUTH SKCIIEPUMEHT
U Ha €r0 OCHOBE JIEJIaTh BBIBOJABI U YMO3AK/IKOUEHHUs, IIPEACTABIATh UX OTCTAauBaTh CBOIO TOUKY
3penus. Kpome toro, yuyammuecs AOJDKHBI OBJIAJETh NPUEMAaMH, CBSA3aHHBIMU C ONPEACIECHUEM



MOHATHI: OTPAaHUYMBATH WX, ONMUCHIBATh, XapaKTEPU30BaTh U CpaBHUBATh. CIeI0BATEIBHO, MTPU
W3YYCHUH XUMHUU B OCHOBHOW IIKOJE YyYall[Mecs TOJDKHBI OBIAJCTh YYCOHBIMHU ICHCTBHUSIMU,
MO3BOJISIFOIIIMMH UM JIOCTUYb JTUYHOCTHBIX, IPEIMETHBIX U METAIIPEIMETHBIX 00pa30BaTEeIbHBIX
pe3yIbTaTOB.

B cucreme ecrecTBEHHOHAYYHOTO OOpa3oBaHHS XWMHUS KaK Y4eOHBIM MpEAMET 3aHUMAaeT
BOXHOC MECTO B IIO3HAHWU 3aKOHOB MPHPOJLI, (OPMUPOBAHWUM HAYYHOW KapTHHBI MUPA,
CO3JaHMHM OCHOBBI XUMHUYCCKHX 3HAHUH, HEOOXOAMMBIX I TIOBCCTHEBHOW >KM3HH, HABBIKOB
3JI0pPOBOTO M 0E30IaCHOTO ISl YeIOBEKa M OKPY)KAIOLIeH ero cpenbl oOpasa KM3HH, a TaKKe B
BOCITUTAHHUH YKOJIOTHUECKON KYIbTYPHI.

YCHemHOCTh U3yICHHSI XUMHUH CBSI3aHA C OBJIAJICHUEM XHMHUYECKHM SI3BIKOM, COOJIOJICHUEM
MpaBwI 0€30MacHON pPabOTHl MPHU BBITIOJHEHUN XHMHYECKOTO 3KCIIEPUMEHTA, OCO3HAHHUEM
MHOTOYHCIICHHBIX CBSI3€H XUMHH C APYTUMH TPEIMETAMH TKOJILHOTO Kypca.

Pabouas mporpamma peanusyercs B yaeOHUKAX XUMUU M y4€OHO-METOJIUYECKUX MOCOOUSIX,
CO3/ITaHHBIX KOJUIEKTUBOM aBTOPOB 1o pykoBoacTBOM O.C.I'abpuensina:

1. Tabpuensu, O.C. Xumusa. 8 kiacc: yue0. ansa obmieoOpazoBarenbHbix yupexaenuit /O.C.
Iabpuensn.-2-e u3na. crepeotun.- M.: JIpoda, 2020.-286 c.

2. T'adbpuensn, O.C. Xumust. 9 ximacc: yueObnuk /O.C. I'abpuensH, B.M. Cusornazor, C.A.
Crnanxos. - M.: Jlpoda, 2020.-158 c.

JlaHHasT TporpaMMa KOHKPETH3UPYET COJIep)KaHWe CTaHmapra, MaéT pacrpeneieHue
YUeOHBIX YacoB MO pa3/ienaM Kypca, MOCIeIOBATEeIbHOCTh M3YYEHHUS TEM H Pa3/ieioB C
YIETOM MEKNPeIMETHBIX U MPeIMETHBIX CBsI3€il, JIOTHKH Y4eOHOTO MpoIiecca, BO3PACTHBIX
0COOEHHOCTEH ydanuxcs

Onucanne Mecta yaeOHOTO MpeMeTa B YICOHOM IIJIaHe

PabGoyass mporpamMma paspaboTaHa B COOTBETCTBUM C ba3WCHBIM y4eOHBIM IIJIAaHOM IS
CTYNEHH OCHOBHOTO o00miero oo6pa3zoBaHusi Xumus B OCHOBHOW WIKOJIE C YYETOM
MEePBOHAYAIBHBIX MPEACTABICHUI, MOJIYyYEHHBIX YUalIUMUCS B HA4aJIbHOU LIKOJIE TPU U3yYEHUH
OKPY’KaIOILIEro MUpa 1 u3ydaercs ¢ 8 1mo 9 kiaccol.

[IporpaMma XOTs ¥ HOCHUT OOLIEKYJIbTYpHBIM XapakTep M HE CTaBUT 3ajady
npodeccHOHANbHON MOArOTOBKH Y4Yall[UXCs, TEM HE MEHee, MO3BOJISIET UM ONPEACITUTHCS C
BBIOOpPOM mpoduiis 00ydeHUsl B CTapIiel mkoje. B cBsi3u ¢ mepexoJoM OCHOBHOM IIKOJBI Ha
Takylo (opMmy HTOroBod arrecranuu, kak ['MA, B Kypce MNpeaycMOTpeHbl BOIPOCHI Ha
MOATOTOBKY K HEH.

B ydueOHOM miiaHe Ha OCBOeHUE Y4eOHOTO IpeaMeTa « XUMUs» Ha YpOBHE OCHOBHOTO OOIIIEro
oOpasoBanus orBoautces 140 gacos u3 pacuera: 70 yacoB — 8 kimacc, 70 yacoB — 9 kiacc.
[IpakTueckue u nabopaTtopHbie pabOThI MPOBOAITCA ¢ 000pynOBaHUEM IIeHTpa «Touka pocTay,
B TOM 4HcCIIe IU(PpoBoi 1abopaTopuu.

IIpoMeskyTouHast aTTecTANMA 00y4alOLIMXCs MPOBOAUTCH B COOTBETCTBHE € 1l CTBYIOIIHMM
IIKOJbHBIM [lonokeHneM O TNpOBENEHMUM MNPOMEKYTOYHOW AaTTeCTallud  ydaluxcs U
OCYIIECTBJICHUH TEKYIIEro KOHTPOJS UX YCIIEBaeMOCTH B (OpMe KOHTPOJIBHOM paboThl B
KOHIIe yuyeOHOro roja - ¢ 26 anpens no 27 mas 2022r.

2. HnaanyeMble JIUMYHOCTHBIC, METANIPCAMETHBLIC M IPEIMETHLIC PE3YyJbTAaTbl OCBOCHHUS
XHMHH



TpeGoBanust K pe3yapTaraM OOy4YeHHS OCHOBHBIX  OOpa3oBaTENbHBIX  MPOTPAMM
CTPYKTYpUPYIOTCSI ~TIO0  KJIIOYEBBIM  3ajadaM  oOmero oOpa3oBaHUs,  OTPaXaroIUM
UHIUBUAYaJIbHbIE, OOIIECTBEHHbIE M TOCYAAPCTBEHHBIE MOTPEOHOCTH, M  BKJIIOYAIOT
JIMYHOCTHBIE, METANPEAMETHBIE U IIPEIMETHBIE PE3YIbTATHI.

JIuunocmmuule pezynomamost 00y4eHUs XUMUU:

1) BocnMTaHHWE POCCUICKOM TI'pa)IaHCKOW HJIEHTUYHOCTH: IMaTPUOTU3MA, YBAXKEHMS K
OteuecTBy, MPOIJIOE U HACTOSIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu; oco3HaHue cBoeit
STHUYECKOM MPHUHAJICKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIbTYPbl CBOETO HApOJia, CBOETO Kpasl,
OCHOB KYJIBTYPHOI'O Hacjenus HapoJoB Poccuu m yenoBedyecTBa; yCBOEHHE T'YMAHUCTUYECKUX,
JEMOKPAaTUYECKUX U TPAJULIMOHHBIX LIEHHOCTEH MHOIOHALMOHAJILHOTO POCCUIICKOr0 OOLIECTBa;
BOCIIMTaHHE YyBCTBA OTBETCTBEHHOCTH U JioJira repes Poannoi;

2) ¢opMupoBaHHE OTBETCTBEHHOTO OTHOIIECHHS K YYEHHIO, TOTOBHOCTU M CHOCOOHOCTH
00yJaromMXxcsi K CaMOpPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIMU K OOYYCHHIO U
MMO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOECHMIO JalbHEWIEH WHAMBHUYaJbHON TpaeKTOpUU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUpE Npodeccuil 1 mpodhecCuOoHaTbHBIX MPEANOYTEHUH,
C y4Y4eTOM YCTOMYMBBIX IO3HABATENbHBIX HMHTEPECOB, a TaK)KE€ HAa OCHOBE (hOpMHUpOBaHUS
YBa)XUTEJIBHOTO OTHOLLIEHUS K TPYy, Pa3BUTHUS OMbITA YYaCTHS B COL[MAILHO 3HAUUMOM TPYIIE;

3) dopmupoBaHUE LEIOCTHOIO MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Da3BUTHS HAyKd M OOIIECTBEHHON NPAKTHKH, YYHMTHIBAIOLIEIO COIHAJIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOT000pa3re COBPEMEHHOTO MUPAa;

4) dopmupoBaHHE OCO3HAHHOTO, YBA)XXKUTEIBHOTO U JOOpPOKENATEIbHOTO OTHOLIEHUS K
JIPYroMy 4YeloBEKYy, €ro MHEHHMIO, MHUPOBO33PEHMIO, KYIbTYpE, S3bIKY, BEpe, I'paKIaHCKON
MO3ULMH, K UCTOPUH, KYJIbTYpe, PEITUTHU, TPATULMAM, sI3bIKaM, LIEHHOCTSIM HapoJoB Poccuu u
HapoJI0B MHUPA; TOTOBHOCTH M CHOCOOHOCTH BECTH JHAJIOT C JAPYIrUMH JIOABMH U JOCTUTaTh B
HEM B3aHMOIIOHMMAaHHS;

5) OCBOCHHE COITMATBHBIX HOPM, MTPABUJI TIOBEJICHUS, POJIEH U (OPM COITMATBHON KU3HU B
rpymmnax u cooOIecTBax, BKIHOUYas B3pOCible U COLMAIbHBIE COOOIIECTBA; Y4aCTHE B IIKOJIBHOM
CaMOYIIPABJICHUM M OOIIECTBEHHOM J>KM3HU B Ipeleslax BO3PACTHBIX KOMIETEHLHUI C y4eToM
PErNOHAJBbHBIX, 3THOKYJIBTYPHBIX, COLIMAIBHBIX U SKOHOMUUECKUX 0COOEHHOCTEH;

6) pa3BUTHE MOPAJIBHOTO CO3HAHMSA U KOMIIETEHTHOCTH B PELICHUH MOPAJIBHBIX MpoOiIeM
Ha OCHOBE JIMYHOCTHOIO BbIOOpa, (OpPMHUPOBAaHME HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O
MIOBEJICHUsI, 0CO3HAHHOTO U OTBETCTBEHHOTO OTHOLIEHHUSI K COOCTBEHHBIM IOCTYIIKaM;

7) popMupoBaHHE KOMMYHMKATHUBHOM KOMIIETEHTHOCTH B OOILEHUHU U COTPYAHUYECTBE CO
CBEPCTHHKAMM, JETBMH CTapuiero W MIIAIIIEro BO3pacTa, B3POCIBIMH B  IIPOLECCE
o0pa3oBaTesIbHON, OOLIECTBEHHO I0JIE3HOM, yueOHO-UCCIe10BaTENbCKON, TBOPUECKON U JPYTrUX
BHJIOB JI€ATEIBHOCTH;

8) GopMupoBaHUE LIEHHOCTH 3/I0pPOBOTO U 0G€30I1aCHOr0 00pa3a >KHU3HU; YCBOCHUE MpaBUIl
UHAMBUIYAIBHOTO U KOJIJIEKTMBHOTO O€30IaCHOTO IMOBEJCHMSI B UPE3BbIYAWHBIX CUTYaIMSX,
YTPOJKAOLIUX KU3HU U 30POBbIO JIIOJIEH, IPAaBUJI TOBEACHUS HAa TPAHCIIOPTE U Ha JI0POTax;

9) gopmupoBaHHE OCHOB 3KOJOI'MYECKOW KYJIBTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO DKOJIOTUYECKOTO MBIIIICHUS, Pa3BUTHUE OIBITA HKOJOTMYECKH OPUEHTHUPOBAHHOMU
pedIeKCUBHO-OILICHOUYHON U MPAKTHUUECKON AEATEIbHOCTU B )KU3HEHHBIX CUTYALIUAX;

10) oco3HaHMe 3HAUEHUS CEMbHM B JKU3HU 4YeJOBEKa U OOLIECTBA, MPHUHATHE LEHHOCTU
CeMeHHOM )KU3HH, YBAXKHUTEIbHOE U 3200 TJIMBOE OTHOILIEHHUE K WIEHAM CBOEH CEeMbH;

11) pa3BuUTHE >CTETHMUYECKOTO CO3HAHUS YEpEe3 OCBOEHHE XYHO0XKECTBEHHOI'O Haciexus
HapoJoB Poccun u Mupa, TBOPUECKOHN AEATEIBHOCTH ICTETUYECKOTO XapaKkTepa.

Memanpeomemnule pe3ynvomamot OOyICHUS] XUMUH:

PerynasaTusueie YY /|

1. YMeHue caMOCTOATENBHO OINpPEENATh LEIU 00ydeHUus, CTaBUTh U (HOPMYIHUPOBATH
HOBBIE 3371a4M B y4eOe U MO3HABATENBbHOM 1eSTeTbHOCTH, pa3BUBATh MOTHBBI U UHTEPECHI CBOESH
[I03HABATEIbHON AEATEIbHOCTH.



2. YMeHHE CaMOCTOSITENIbHO IUTAHUPOBATh IYTH JOCTIDKCHHS LEJei, B TOM YHCIe
aJIbTepHATUBHBIE, OCO3HAHHO BHIOMpaTh Hanbosee d3((heKTUBHBIE CIIOCOOBI pelIeHUs] y4eOHBIX U
[I03HABATENIbHbIX 3a/1a4.

3. VYMeHHE COOTHOCHTH CBOM JICHCTBHA C IUJIAaHUPYEMBIMH  pe3ylIbTaTaMu,
OCYILECTBIISATh KOHTPOJIb CBOEH AESITEIbHOCTH B IIPOLIECCE JOCTHXKEHUS PE3YIIbTaTa, ONPEAEIATh
crocoObl ACHCTBUI B paMKax MPEUIOKEHHBIX YCIOBHU M TpeOOBaHWI, KOPPEKTHPOBATH CBOU
JIEMCTBUSA B COOTBETCTBUU C U3MEHSAIOLIEHCS CUTYAIUEH.

4. VYMeHME OLICHMBaTh IPABWJIBHOCTb BBINOJHEHUS Y4eOHOM 3anauu, cCOOCTBEHHBIE
BO3MOYHOCTH €€ PEILEHUS.

5. Bmanenue ocHOBaMM < CaMOKOHTpOJI, CAMOOLICHKH, TPUHATHS pEHIeHUH U
OCYILIECTBJIEHUS] OCO3HAHHOTO BbIOOpA B Y4eOHOM U MM03HABATEIbHOM 1€ATEIbHOCTH.

ITo3naBaTeabnblie YY /1

6. VYMeHue ompenensaTh TMOHATHSA, CO3/aBaTh OOOONICHUS, YCTAHABIMBATH AHAIOTHH,
KJIaCCU(UIMPOBATh, CAMOCTOSTEIBHO BHIOMPATh OCHOBAHUS U KPUTEPUU JUIsl KilacCU(pUKAIUY,
YCTaHABJIMBATh IPUYUHHO-CJIEJICTBEHHBIE CBSA3M, CTPOUTH JIOTMYECKOE pacCyXJIEHUE,
YMO3aKJIl04eHHEe (MHAYKTUBHOE, IEAYKTUBHOE, 110 AaHAJIOTUH) U JeNaTh BHIBOIbI

7. YMeHue co3laBarh, MPUMEHATh U NPEOOpPA30BbIBATh 3HAKKM U CHUMBOJIbI, MOJIEIH U
CXEMBI JUIsl pelieHts yueOHBIX U M03HABATEIbHBIX 33/1a4

8. CMpICciOoBOE YTEHHE.

9. ®opmupoBaHWE W PA3BUTHE YKOJIOTUIECKOTO MBIIUICHUS, YMEHUE MPUMEHSTH €T0 B
M03HABATEIbHONW, KOMMYHHMKATHBHOM, COIMAaIbHOW TNpakTHUKe U  Npo¢ecCHOHATBHOU
OpUEHTAIIIH.

10. PazBuTrie MOTMBaLMHU K OBJIAJCHHUIO KYJIbTYpPOH aKTUBHOTO HMCIOJB30BAHMS CIOBapen

U APYTUX MOUCKOBBIX CUCTEM.

KommynukatuBHbie YY ]|

11.  VYmenue opranu3oBbIBaTh Y4€OHOE COTPYAHUYECTBO U COBMECTHYIO JEATEIBHOCTD
C YYMUTEJIEM U CBEPCTHUKAMHM; pab0oTaTh MHAMBUYAIbHO U B TPYIIE: HAXOJUTh 00lIee pelieHue
U paspemiaTb KOH(IMKTBI HAa OCHOBE COIVIACOBAHUS MO3UIMH M y4yeTa HUHTEPECOB;
(bopMynHupoBaTh, apryMEHTUPOBATh U OTCTAaHBAaTh CBOE MHEHHUE.

12.  VYmeHue 0CO3HAHHO MCIOJB30BATh PEYEBBIE CPEACTBA B COOTBETCTBHH C 3ajadeii
KOMMYHUKAIMK JJIs1 BBIPAKEHHsI CBOMX UYBCTB, MbICIEH U MOTPEeOHOCTEHN JUIsl IUIAaHUPOBAHUS U
pPEryJSILIMA CBOEH NEATENBHOCTH; BIAJCHUE YCTHOW M NHMCBMEHHOH DPEYbI0, MOHOJOTHYECKOHN
KOHTEKCTHOM PEUBIO.

13. ®opmumpoBanme W pa3BUTHE KOMIIETEHTHOCTH B OOJAaCTH HCIOJIb30BaHMS
MH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX TexHoyorwi (nanee — MKT).

IIpeaMeTHBIMHU pe3yJIbTATAMH OCBOCHHS BBIITYCKHHMKAMH OCHOBHOM IIKOJIBI IPOrpamMMbl IO
XUMUU SBIISIFOTCSA .

B pe3yabTaTe n3yyeHust Kypca XMuMHHU B OCHOBHOM IIKOJI€:
BbInycKHUK HayYHTCA

®  XapaKTepU30BaTb OCHOBHBIE METO/Ibl IO3HAHUS: HAOIIOJCHUE, U3MEPEHHE, SKCIIEPUMEHT;

® ONUCHIBaTH CBOMCTBA TBEPABIX, JKMIKUX, TIa3000pa3HbIX BEIIECTB, BBIACHAA HX
CYIIECTBEHHbIE IPU3HAKY;

® DACKpBIBaTh CMBICI OCHOBHBIX XUMHYECKHUX TMOHATUH  «aTOM», «MOJIEKYJIay,
«XUMHUYECKHH DJIEMEHT», «IPOCTOE BEILECTBO», «CIOKHOE BELIECTBOY», «BAJECHTHOCTHY,
«XUMHUYECKAsl peaKLus», UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XHMHUH;

® pacKpblBaTb CMBICI 3aKOHOB COXPAaHEHHUs MacChl BELIECTB, IIOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPUU;

® pa3NMYaTh XUMHUYECKUE U (pr3NYEecKUe SBICHUS;

® Ha3bIBaTh XUMUYECKUE DJIEMEHTHI;

e OMNpeAeNATh COCTaB BELIECTB M0 UX (hopMyram;



ONPEEIIATh BaJIEHTHOCTh ATOMa 3JIEMEHTA B COEAMHEHUSX;
ONPEAEIATh TUIl XUMUYECKUX PEaKILINi;

Ha3bIBaTh IPU3HAKHU U YCIOBHUS IPOTEKAHNUS XUMHUECKUX PEAKLIU;

BBISIBIISATh MPU3HAKH, CBHUJIETEIIbCTBYIOIIME O MPOTEKAHUM XUMHUYECKOH pPEAaKUMM IPU
BBIIIOJIHEHUM XUMHUYECKOIO OIbITA;

COCTaBJIATH (POPMYIIBI OMHAPHBIX COCTUHEHUIA;

COCTaBJISATh YPABHEHUS] XUMUYECKUX PEAKIUI;

coOmoaaTh mpaBuiia 0€30MmacHON padOThl IPU POBEJICHUH OTIBITOB;

10JIb30BaThCs 1a00PATOPHBIM 000PYAOBAaHUEM U MOCYAOM;

BBIYMCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIUUCIIATH MAacCOBYIO JOJIO XMMHYECKOTO 3JIEMEHTA 10 (hOpPMYIIe COSAMHEHUS;
BBIYMCIIATh KOJMYECTBO, 0OBEM WIJIM Maccy BEIeCTBa IO KOJMYECTBY, 00BEMY, Macce
peareHToB WK IPOAYKTOB PEAKIINH;

XapaKTepu30BaTh (PU3MUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJa U
BOJIOPO/JIa;

M0JIy4aTh, COOMPATh KUCIOPO/ U BOJIOPOS;

pacrno3HaBaTh OIMBITHBIM IyT€M ra3000pa3Hbl€ BEIIECTBA: KUCIOPO, BOAOPO/I;
pacKpbIBaTh CMBICI 3aKOHA ABOTaJpoO;

PacKpbIBaTh CMBICI OHATUN «TEMJIOBOM 3PPEKT peakluny», «MOJIIPHBIA 00BEMY;
XapakTepu30BaTh GU3NYECKUE U XMMHUECKHUE CBOMCTBA BOIBI;

PacKpbIBaTh CMBICII TIOHATHUS «PACTBOPY;

BBIYHCIISATH MAaCCOBYIO JIOJII0 PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C ONPEAECIICHHON MacCOBOM J10JI€M pACTBOPEHHOTO BELIECTBA;
Ha3bIBaTh COECMHEHHS U3YUEHHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;

XapakTepu3oBaTh (PU3MUECKHME ¢ XMMHYECKHE CBOWCTBA OCHOBHBIX  KJIACCOB
HEOpPraHWYECKUX BELIECTB: OKCUAOB, KACIOT, OCHOBAHUM, COJICH;

OTIPEENATh IPUHAIEKHOCTD BELIECTB K OINPE/IeICHHOMY KIIacCy COeIMHEHU;
COCTaBIIATH (POPMYJIbI HEOPTaHUYECKUX COETUHEHHU I U3y4eHHBIX KJIACCOB;

MPOBOJUTH ONBITHI, MOATBEP)KAAIOLUINE XWMHUYECKHE CBOWCTBA H3YUYEHHBIX KJIacCcOB
HEOPraHUYECKUX BEILECTB;

pacrno3HaBaTh ONBITHBIM ITYTEM PAcTBOPBI KUCIOT U IIENOYEH MO U3MEHEHHIO OKPAacKU
WHIMKATOPa;

XapaKTepU30BaTh B3aUMOCBSI3b MEXKIY KIacCaMy HEOPTraHUYECKUX COCAMHEHUN;
packpsiBaTh cMmbich [lepuoanueckoro 3akona J[.M. Menneneena;

OOBACHATh (U3MYECKUH CMBICI aTOMHOTO (MOPSAKOBOrO) HOMEpa XUMHUYECKOTO
3JIEMEHTa, HOMEPOB T'PYIMIIbI U Nepuojia B nepuoauyeckoit cucreme .M. Menneneena;
OOBSACHATHh 3aKOHOMEPHOCTH HW3MEHEHHUS CTPOEHHUS aTOMOB, CBOMCTB D3JEMEHTOB B
rpeienax MajibIX MePHOJIOB U IJIaBHBIX MOATPYIII;

XapaKTepu30BaTh XMMHUYECKHE AJIEMEHTHI (OT BOJOpOJa A0 KalbliMsi) Ha OCHOBE MX
noJiokeHust B nepuoandeckor cucreme J.1. MenaeneeBa u 0ocoOeHHOCTEH CTPOEHUS UX
aTOMOB;

COCTaBIISATh CXEMBbI CTPOEHHUS aTOMOB NEpBbIX 20 3IEMEHTOB MEPUOAMYECKON CHCTEMBI
J.11. MeHpaeneeRa;

PacKpbIBATh CMBICII IOHATUN: «XUMHYECKAsI CBS3bY, «3JIEKTPOOTPULIATENBHO CThY;
XapakTepu30BaThb  3aBUCUMOCTh  (U3WYECKUX  CBOHCTB  BEIIECTB  OT  THIMA
KPUCTAJTINYECKON PEIIETKH;

OTPEAEIIATh BUJ XUMUYECKOU CBA3M B HEOPraHUUECKUX COCIUHEHHUSX;

n300pakaTh CXEMbl CTPOEHHUS MOJIEKYNl BELIECTB, OOpa30BaHHBIX DPAa3HBIMH BHJAMH
XMUMHMYECKUX CBS3EH;



pacKpbIBaTb  CMBICI  TOHSTHUH  «HOH», «KAaTHOH», «AHHOHY», <BJEKTPOJIUTHI»,
CHEDJICKTPOJIUTBDY, <«AJIEKTPOJUTHYECKAsT JIUCCOIUAIUA», «OKHUCIHUTENb», «CTEIEHb
OKHCJICHUS» «BOCCTAHOBHUTEIIBY, «OKUCICHUE), «BOCCTAHOBJICHHUCY,

ONIPENIETATh CTEIEHb OKUCICHUS aTOMa 3JIEMEHTA B COSAMHEHUU;

paCKpLIBaTL CMBICJI TeOpI/II/I BHCKTPOHHTHQGCKOﬁ Jucconuanuu,

COCTaBJISITh YPABHEHUS SJIEKTPOJIUTHUECKON TUCCOUMUALIMU KUCIIOT, IEJI0YEH, COJIEH;
OOBSCHATH CYIIHOCTB IMPOIECCa IEKTPOTUTHICCKON JTUCCONMAIIMHA U PEAKIIMH HOHHOTO
o0OMeHa;

COCTABJIATH ITIOJIHBIC U COKpaHIGHHI)IG NOHHBIC ypaBHeHI/Ifl peaKIII/II/I 06M€Ha;

OTIPENIENATH BO3MOKHOCTH IMTPOTEKAHMS PEaKIINii HOHHOTO OOMEHa;

HpOBOI[I/ITI) peaKHI/II/I, HOIITBCp)KI[aIOHII/Ie Ka‘IeCTBCHHLIﬁ COCTaB pa3JII/I‘-IHI)IX BCUICCTB,
OTIPENIEeTISATh OKUCIUTEh U BOCCTAHOBHTEIID,

COCTAaBJIATH ypaBHCHI/IH OKHUCJIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX pCaKHI/II\/JI;

Ha3bIBATH q)aKTOPI)I, BJIUAOIINC HA CKOpOCTI) XHMquCKOﬁ peaKHI/II/I;

KJ'IaCCI/I(bI/HII/IpOBaTB XUMHUYCCKUEC peaKHI/II/I 110 paSJ'H/ILIHI)IM HpI/I3HaKaM;

xapaKTepmoBaTb B3aMOCBS3b MG)KI[y COCTaBOM, CTpOCHI/IeM u CBOﬁCTBaMH HEMECTAIIOB,
MIPOBOJUTH OMBITHI MO MOJYyYEHHUIO, COOMpPAaHUI0O M M3YYEHHIO XHUMHYECKUX CBOMCTB
ra3000pa3HBIX BEIIECTB: YIIIEKUCIOTO Ta3a, aMMHUaKa;

paCHOSHaBaTI) OIIBITHBIM HYTeM F33006pa3HBIe BCIIICCTBA: YFHCKHCHBIﬁ ra3 1 aMMHUaKk,
XapaKTepI/ISOBaTI) B3anMOCBS3b Me>1<)1y COCTaBOM, CTpOGHI/IeM 158 CBOﬁCTBaMH MCTAJlJIOB,
Ha3bIBaTh OPraHUYECKHE BEIIeCTBa M0 WX (opmysne: MeTaH, 3TaH, ITHICH, METaHOJ,
ATAHOJI, TJIMIIEPUH, YKCYCHAsI KUCI0Ta, AMUHOYKCYCHAsl KUCIIOTa, CTEAPUHOBASI KUCJIOTA,
OJIEMHOBAs KHMCJIOTA, TJIIOK03a;

OLICHUBATh BIIMSHUE XMMHUYECKOTO 3arps3HEHUs OKPYKAIOIIEW Cpelbl Ha OPraHu3M
YyeJIOBEKa;

TPaMOTHO O0OpaIiaThCs ¢ BEIIECTBAMHU B MIOBCETHEBHOM KU3HHU

ONPENesATh BO3MOXHOCTh TPOTEKAHWUS PEaKIUi HEKOTOPBIX  IpeJCTaBUTEICH
OPraHWYECKUX BEIIECTB C KHUCJIOPOJOM, BOJOPOJOM, METaJIaMH, OCHOBAHHSIMH,
raJJoreHaMH.

BbIHyCKHI/IK MOJYYUT BO3MONKHOCTb HAYUYUTHCH:

BBIJIBUTaTh U TIPOBEPATH SKCIIEPUMEHTAIBHO THIIOTE3bl O XUMHUYECKUX CBOMCTBAX
BEIIIECTB HA OCHOBE UX COCTaBa U CTPOCHHMSI, UX CIOCOOHOCTH BCTYIATh B XUMUUYECKHE
peaKIfK, 0 XapaKTepe U MPOAYKTaX Pa3IMUYHbIX XUMHUECKHX PEAKITU;

XapaKTePHU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTaHABIMBATh
MIPUIMHHO-CJICJICTBEHHBIE CBS3U MEXTY JAaHHBIMH XapaKTEPUCTUKAMH BEIIECTBA;
COCTaBJISITh MOJICKYJISIPHBIC U TTOJTHBIC HOHHBIC YPABHEHHUS 110 COKPAIICHHBIM HOHHBIM
YpaBHEHUSM;

MIPOTHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCITUTEIIBHBIC UIH
BOCCTaHOBUTEJILHBIE CBOMCTBA C YYETOM CTENEHEH OKUCICHHSI 3JIEMEHTOB, BXOISAIINX B
€ro coCTas;

COCTaBIISATh YPaBHEHHsI pEaKLUN, COOTBETCTBYIOIIUX MTOCIE0BATEILHOCTH
MpeBpaIeHUH HEOPTraHUIECKUX BEIICCTB PA3TMYHBIX KJIACCOB;

BBIJIBUTaTh U IPOBEPATH SKCIEPUMEHTAIBHO THUIIOTE3bI O pe3ybTaTax BO3ACHCTBUS
pa3nu4HbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUECKON peaKIlnu;

WCIOJIb30BaTh MPHOOPETEHHBIC 3HAHUS I KOJIOTUYECKH TPAMOTHOTO MOBEICHUS B
OKpYyKarollen cpene;

HCII0JIb30BaTh MPHOOPETEHHBIE KIFOYEBbIE KOMIIETEHIINH TP BBIMOJIHEHUU TIPOEKTOB U
yueOHO-HCCIeIOBAaTENbCKUX 3a1a4 TI0 U3YYEHUIO CBOWMCTB, CIOCOOOB MOTYyUYEHUS U
pacro3HaBaHusl BEILECTB;

00BEKTUBHO OLIEHUBATH MHPOPMAITUIO O BEIIECTBAX M XUMUYECKHX MPOIIeccax;



® KPUTHYECKH OTHOCHTBHCS K IICEBIIOHAYYHOU MH(POPMAIIUH, HET0OOPOCOBECTHON peKiamMe B
CpeAcTBax MaccoBOi HH(opMaIHH;

® 0CO3HaBaTh 3HAYCHUE TEOPETHUUECKUX 3HAHUH 110 XUMHHU JUIS IPAKTUYECKON
JESATEIILHOCTH YEJI0BEKA;

¢ CO3JaBaTb MOJCIIM U CXCMBbI JJI pCUHICHUSA y‘-IGGHBIX U II03HAaBaTCIbHBIX 3a4a4.II0HUMAaTh
HEO0X0AMMOCTB COOITIOJICHUS TPEAUCAHUH, TIPEATIaraéMbIX B HHCTPYKIIUAX I10
HCII0JIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHHU U JP.

3.Conep:xanne y4e0HOro Kypca
8 ki1acc (2 u B Henento, Bcero 70 u)

BBenenue (64)

XHWMHS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALCHUSAX.

[lonsiTHE O XMMHUYECKOM D3JeMEHTe U (opmax €ero CyleCTBOBaHHUS: CBOOOJHBIX aromax,
MIPOCTBIX M CJIOKHBIX BELIECTBAX.

[IpeBpaienus BemectB. OTIMUNE XMMUYECKUX peakuil oT pusndeckux spieHuil. Posip xumun
B JKMU3HU YenoBeka. Xemoums u xemodoOus.

KpaTkue cBenenust u3 HCTOpUM BO3ZHUKHOBEHUS U pa3BuTus xumud. [lepuon anxumun. [lonstue
o ¢umocodpcrkom kamue. Xumusa B XVI B. PazButune xumum Ha Pycu. Ponb oTedecTBEHHBIX
YUEHBIX B CTAHOBJIEHUU XMMHUYECKON Hayku - paboTel M. B. JlomonocoBa, A. M. bytieposa, /l.
N. Menneneesa.

XuMHYecKasi CHMBOJIMKA. 3HAKHM XHUMHYECKHUX 3JIEMEHTOB M IPOUCXOXKJIEHHUE WX Ha3BaHMU.
Xumuyeckue Qopmynbl. MHnexkcel u ko3 duumentsl. OTHOCUTENbHBIE aTOMHas H
MOJIEKYJIsIpHasi Macchl. PacyeT MaccoBOM JOIM XUMUYECKOTO JIEMEHTa 1o (hopmMylie BelecTna.
[Tepuonnueckas cucrema xumuueckux anemeHtoB J[. M. MenneneeBa, ee CTpykTypa: Majible U
OOJIbIIIME TIEPUOABI, TPYIIBI U MOATPYNIHBI (TJIaBHAs U mobouHas). [lepuoanueckas cucrema Kak
CIPaBOYHOE MOCOOUE IS MMOTy4YEHUS! CBEACHUIM O XUMUYECKUX DJIEMEHTAaX.

Pacuernsble 3amaun. 1. HaxoxaeHne OTHOCUTEIBHOM MOJEKYISIPHOM MAaccChl BEIIECTBA MO €ro

XUMUYEeCKOH dopmyrie. 2. BeruucieHne MaccoBOi IO XUMHUYECKOTO JIEMEHTA B BEIIECTBE IO
ero opmyre.

IpakTnyeckue padorsl. 1. [IpaBmiia TeXHUKH O€30MACHOCTH MpU pabOTe B XMUMHUYECKOM
kabunere. [Ipwembr oOpamienus ¢ Ja0OpaTOpHBIM OOOpPYJOBaHWEM W HArpeBaTEIbHBIMU
pUOOpaMHU.

Tema 1. ATOMBI XHMHY€ECKHX 3J1eMEHTOB o y)

ATOMBI KaKk popMa CyIIeCTBOBAHUS XUMHUECKUX 3JIeMeHTOB. OCHOBHBIE CBEJICHHSI O CTPOCHUU
aTomoB. Jloka3aTeiabCTBa CIOKHOCTH cTpoeHHs aTtomoB. OmbiTel Pesepdopna. IlnanerapHas
Mojziesib cTpoeHusi aroma. (CoCTaB aTOMHBIX SAEp: MPOTOHBI W HEUTPOHBL. OTHOCUTENbHAS
aToMHasi Macca. B3anMOCBSI3b MOHATUH «IPOTOHY», «HEHUTPOH», «OTHOCHUTEJIbHAs aTOMHAas
Maccay. H3meHeHnne yucia NpOTOHOB B sIpe aroMa - OOpa30BaHUE HOBBIX XHMHUYECKHX
aneMeHTOB. MI3MeHeHHe Yrciia HEUTPOHOB B sJIpe aToMa - 00pa3oBaHue n30TonoB. COBpeMEHHOE
OIIPEEIICHUE TOHATUS «XUMUUYECKUN dJIeMEHT». M30TOmbl Kak pa3HOBUIAHOCTH aTOMOB OJHOTO
XUMHYECKOTO 9JIEMEHTA.

OnexTpoHbl. CTpoeHHE SJIEKTPOHHBIX O0O0JIOUYEK aTOMOB XHUMHUYECKUX dieMeHTOB Nel-20
nepuoanueckoir cucremsl [[. . MenneneeBa. IloHATHE O 3aBEPIIEHHOM M HE3aBEPLICHHOM
3JIEKTPOHHOM cioe (PHEepreTUYecKoM YPOBHE).

[Tepuonnueckas cucrema xumuueckux sneMeHToB J[. M. MenneneeBa U CTpOEHHE aTOMOB:
(bu3nuecKkuil CMBICT TOPSAIKOBOTO HOMEpa »JIIEMEHTa, HOMEpa TPYIIbI, HOMEpa Mephuoja.



M3MeHeHune uyuciaa 3JCKTPOHOB Ha BHEUIHEM OJJIEKTPOHHOM YPOBHE aToMa XHMHYECKOTrO
3JIEMEHTa - O0pa30BaHHME MOJOXHUTEIbHBIX M OTPHUIATEIbHBIX HOHOB. VOHBI, 00pa3oBaHHbBIC
aTOMaMH METaJIJIOB U HeMeTayioB. [IpUYMHBI M3MEHEHUS METAUTUYECKUX U HEMETAUTMICCKUX
CBOWMCTB B nepuoiax u rpyImax.

OO6pazoBanue OuHapHbIX coenuHeHui. [loHsTne 00 wWOHHON cBs3u. Cxembl 0Opa3oBaHUS
WOHHOM CBSI3H.

B3anmMoielicTBiE aTOMOB XHMHUYECKHUX 3JICMEHTOB-HEMETAIZIOB MEXIy C000i#l - oOpa3oBaHHe
JIByXaTOMHBIX MOJICKYJI MPOCTHIX BemlecTB. KoBaieHTHAs HEMOJIIpHAs XUMUYECKasi CBA3b.

DNEeKTPOHHBIE U CTPYKTYpHBIE (bOopMYyITBI.

B3aumoieiicTBue aTOMOB XMMHUYECKHX JJIEMEHTOB-HEMETAIUIOB MEXKIy c000i - oOpazoBaHue
OMHApHBIX COEAMHEHUH HEMETAJUIOB. OJEKTPOOTpHULATEeNbHOCTh. lloHATHE O KOBaJEHTHOM
MOJISIPHOU CBSI3M.

B3anMoneiicTBue aTOMOB XHMHYECKHX JJIEMEHTOB-METAJJIOB MEXIy cO00# - oOpa3oBaHue
METAJITNYECKUX KPHUCTAJIOB. Ilonsitue 0 METAJITNYECKOMN CBSI3H.

JdemoncTpauuu. Mojgenn aroMOB XHMHUYECKMX JJIEMEHTOB. I[lepuommyeckas cucrema
xuMmudecknx anemenToB J[. . Meneneena.

Tema 2. IIpocThie BellecTBa (7Tw)
[TonoxeHne METaJIOB M HEMETANIOB B TIEPUOJUIECKON CHCTEME XUMUYECKUX IJIEMEHTOB /Jl.
N. MenneneeBa. BaxHeiilne mpoCThi€ BEIIECTBA - METAJUIBI: KEJI€30, aTIOMUHUM, KaJbIUH,
MarHuil, Hatpuii, kanuil. OOmmMe ¢usndeckue cBoilcTBa MeTayuioB. BakHelme mnpocTbie
BEIECTBA - HEMETaJlIbl, 00pa30BaHHbIE aTOMaMU KHCIIOPOJa, BOJIOPOAa, a30Ta, cephl, Gpocdopa,
yraepoaa. CriocoGHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB K 00pa30BaHUI0 HECKOJIBKHUX MPOCTHIX
BEIIECTB - aJIoTpomus. AJUIOTpomHBIE Moaudukanuu kKuciaopona, (ochopa u oJoa.
Mertannnueckue U HEMETAUIMYECKUE CBOWCTBA MPOCTHIX BemlecTB. OTHOCUTENBHOCTh JENICHUS
MIPOCTHIX BEIIECTB Ha MeETaJIbI u HEMeTaJlIbl.
[Tocrostnuast ABoraapo. KonmnuectBo BemectBa. Moabs. Mousipaas macca. MoJisipHbIH 00beM
ra3oo0pa3HbIx BemiecTB. KpaTHble eIMHULIBI KOJIMYECTBA BEUIECTBA — MHJLIMMOJIb U KHJIOMOJIb,
MUJUIUMOJISIpHAST M KWJIOMOJIApHAsT MacChl BEIIECTBA, MUJUIMMOJISPHBIA M KUJIOMOJIAPHBIN
00BbEeMBI raz000pa3HbIX BEILIECTB.
Pacyersl c wHcCHIoNb30BaHMEM TOHITUH «KOJUYECTBO BEIIECTBA», «MOJIAPHAs Maccay,
«MOJISIPHBIN o0Bbem rasoBy, «TOCTOSIHHAS ABoOTazIpO».
Pacuernbie 3a1aun. 1. Boruncnenue MOJISIpHOM Macchl BEIIECTB IO XUMUYECKUM (POpMyTIaMm.
2. Pacuerpl ¢ UCHOIB30BAHUEM TMOHSATHH «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN o0BemM rasoBy, «TIOCTOSIHHAS ABorazipoy.
Hemoncrpanumn. [Tonydenue o3ona. OOpasubl 0enoro U ceporo 0j0Ba, O0EI0ro U KpacHOro
docdopa. HekoTopeie MeTampl M HEMETaUIbl KOJIMYECTBOM BelmiecTBa 1 Moab. Mojenb
MOJISIPHOTO 00beMa ra3000pa3HbIX BEUIECTB.

Tema 3. CoeqHeHUsI XUMHYECKHX 3J1eMeHTOB (13 u)

Crenens okucienus. OnpeneneHne CTeNeHN OKUCICHUS 2JIEMEHTOB MO0 XUMHUYECKOH (opmyre
coenuHeHusi. CocraBneHue (GopMmyn OMHAPHBIX COSAMHEHMI, OOIIMI COcoO WX Ha3bIBaHUS.
bunapubsie coemuHEHHS: OKCUIBI, XJIOpHUAbI, cyiabbuabsl u Ap. CocraBreHue ux Qopmy.
[IpeacraBuTen OKCHAOB: BOJAA, YIVIEKMCIBIM ra3 W HeramieHas u3BecThb. llpencraBurenu
JETYy4uXx BOJIOPOJHBIX COEIMHEHUM: XJIOPOBOJIOPOJT u aMMHaK.



OcHoBaHMs, WX COCTaB M Ha3BaHWsI. PacTBOpMMOCTh OCHOBaHWMN B Boje. TaOmwmia
pPacTBOPUMOCTH T'MIPOKCUIOB U coJiel B BoJe. [IpeacraBurenu menoden: ruApOKCUIBI HATPHUS,
Kanus U Kanplus. [loHATHE 0 KauecTBEHHBIX peakuusx. Muaukaropel. M3MeHeHuEe OKpacku
HMHJIMKaTOpOB B LIEJI0YHOU cpeze.

Kucnotsl, ux coctaB u Ha3zBanusa. Knaccudukanus kucioT. [IpeacraBurenu KUCIOT: cepHas,
cojifHas M a3oTHas. VI3MeHeHMe OKpacKM  MHJIMKATOpPOB B  KUCJIOTHOW  cpele.

Conu Kak NpOU3BOAHBIE KUCIOT U OCHOBaHUMN. MX cocTaB 1 Ha3BaHus. PacTBopuUMOCTSH coJieil B
Boge. IlpencraBurenu coneit: xmopup —Harpusa, KapObonar u  ¢docdar  KambIHA

AwmopdHbIe u KpUCTAJLIINYECKHE BELIECTBA.

MexMONeKyIsIpHbIE B3aUMOJICHCTBHS. THUIIBI KPUCTAIIMYECKUX PEIICTOK: MOHHAs, aTOMHas,
MOJIEKYJIIpHAs U METATMYECKas. 3aBUCUMOCTh CBOWMCTB BEILIECTB OT THIOB KPUCTAJUTMYECKUX
PELIETOK.

BemecTBa MOJNEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUsS. 3aKOH IMOCTOSHCTBA COCTaBa IS
BEIIECTB MOJIEKYJIIPHOTO CTPOCHHSI.

UYuctele BemecTBa U cMecu. [Ipumepsl )KUIKUX, TBEPAbIX U razoo0pa3Hbix cMmeceld. CBoiicTBa
YUCTBIX BemecTB M cMmeced. Mx coctaB. MaccoBas m oObeMHas J0JIM KOMIIOHEHTa CMECH.
Pacuers, CBSI3aHHBIC c HCIOJIb30BaHUEM MOHSITHUS JOJISI.

Pacuernnle 3agaun. 1. Pacuer maccoBoil 1 00BEMHOI [0JIEH KOMIIOHEHTOB CMECH BEILECTB.
2. BbruncieHre MaccoBOM J0JIM BEIIECTBA B PacTBOpPE IO H3BECTHOM Macce pPacTBOPEHHOTO
BElIECTBA W Macce pacTBopurens. 3. BpluucieHue Macchl pacTBOPSEMOrO BeHIeCTBA U
pacTBOpUTEIIS, HEOOXOIUMBIX JUIsl IPUTOTOBJICHUSI ONIPEIEICHHON MacChl pacTBOPA C U3BECTHOM
MAaccoBOM nonen PacTBOPEHHOTO BEIIECTBA.

Jdemoncrpanuu. O6pasipl OKCHI0B, KUCIOT, OCHOBAaHHUM U cojiei. Moienn KpUCTATITHIECKUX
peIeToK XJIOpUaa HaTpHs, anMasa, okcuaa yraepoaa (I1V). BapeiB cMecu Bo1opoia ¢ BO3IyXOM.
Crioco05b1 pazaeneHus cMmecen, TV CTHIISIIAS BOJIBI.

JladopaTopHble onbIThbL. 1. 3HAKOMCTBO ¢ oOpaslamMu BEIIECTB pa3HBIX KIAcCOB. 2.
Pa3znenenue cmeceil.

IIpakTnyeckue padorsl. 2. [IpurotoBienne pacTBopa caxapa U OINpPEICICHUEe MacCOBOM JOJIHU
€ro B pacTBOpE.

Tema 4. H3menenns, NPoOHCXOAsI e c BeIeCTBAMH (13 y)
[TonsTHe sIBICHWI KaKk W3MEHEHUWH, IMPOUCXOMAIINX C BellecTBamMH. SIBIICHUs, CBS3aHHBIC C
W3MEHEHHEM KPHUCTANIMYECKOTO CTPOCHUS BEIIeCTBA NIPH TIOCTOSHHOM €r0  COCTaBe,
¢buzudeckue sBieHUsA. DuU3NUECKHE SBICHUS B XUMHHU: JUCTUIUIALMS, KPUCTAJUIA3AINA,
BBITTAPUBAHUE u BO3TOHKA BEIIICCTB, HEeHTpUYyTUPOBAHUE.
SBneHus, CBA3aHHBIC C U3BMEHEHHEM COCTaBa BEIECTBA, - XUMHYECKHE peakiuu. [Ipu3Haku u
yCIOBUS IPOTEKaHHUSI XUMUYECKNX peakuuid. [Toarue 00 3K30- U SHAOTEPMUUYECKUX PEAKITUSIX.
Peakuuu ropeHHMs Kak YacTHBIM Cily4ail JK30TEPMHUECKUX pEaKIHil, MPOTEKAMUX ¢
BBIJICJICHHEM CBETa.
3aKOH COXpaHEHHUsI Macchl BelIeCTB. XHMHYECKHE YpaBHEHHs. 3HAUE€HUE WHJICKCOB H
K03 pHUIMeHTOB. CocrapicHue ypaBHEHUH XUMHYECKUX peaKkIuii.
Pacyersl mo XuMuyeckuM YypaBHeHHsM. PelieHue 3amad Ha HaXOXKJIEHUE KOJIMYECTBA
BEII[ECTBA, MACChl WM 00beMa MPOAYKTa PEaKIUU MO0 KOJMYECTBY BEIECTBA, MACCE MK 00beMY
HCXOJHOTO BelIeCTBa. PacueTsl ¢ UCIIOIb30BaHUEM MOHSATHS «IOJISH», KOT/Ia HCXOJHOE BEIIECTBO
JaHO B BUJIE pacTBOpa C 3aJaHHOW MAacCOBOM JOJiell pacTBOPEHHOTO BEIIECTBA WJIU COACPKUT
OIPENEIIEHHYIO OO MIPUMECEN.
Peakuuu pasnoxkenus. I[loHste o CKOpoCcTHM XuUMHUYecKuX peakuuid. KarammzaTopsl.
DepMeHTHI.



Peakuun coenunenus. Kartanutnueckue M HekaraauTHueckue peakuuu. OOpaTumble U
HEOOpaTUMBIE PEAKITHH.

Peakuuu 3amenieHus. DIEKTPOXUMHUYECKUN psAJl HAIPSDKEHUH METauIOB, €ro HCIOJIb30BAHUE
JUI [IPOTHO3MPOBAHUS BO3MOYKHOCTU IPOTEKAHUS PEAKLUHA MEKIy METalllaMd M pacTBOpaMU
KHUCIOT. Peakiuu BBITECHEHUS! OJIHUX METAJUIOB U3 PACTBOPOB MX COJIEH JAPYrMMHU METajlslaMu.
Peakuun oOmena. Peakuum HeWTpanu3auuu. YcCIoBUS NPOTEKaHUs peakiuii oOMeHa B
pacTBopax hi (0] KOHIIA.

Turmbl XuMIYECKUX peakuuii (TI0 MPU3HAKY «YHCIIO M COCTaB UCXOIHBIX BEIIECTB U MPOIYKTOB
peakuun») Ha MpUMepe CBOMCTB BOJbI. Peakius pa3iokeHHsl - IJIEKTPOJU3 BOJIbL. Peakuuu
COEIMHEHUS - B3aUMOJEHMCTBHE BOJABI C OKCHJAMU MeETaJUIoB U HemeTawioB. [lonsarue
«ruApokcuab». Peakuumu 3aMenieHuss -  B3aUMOJEMCTBME BOABI C  IIEJNOYHBIMM U
IIeJIOYHO3EMEIbHBIMU  MeTa/ulaMu. Peaknuu oOMeHa (Ha mpumepe ruapoiusa cyiabpuia
AIFOMUHHUS " Kapoua KaJIbLus).

Pacuetrnble 3anauun. 1. Boluncienue nmo XMMUYECKUM YPaBHEHHUSM MacChl MJIM KOJIMYECTBA
BEIIECTBA 110 U3BECTHOW Macce MM KOJIMYECTBY BELIECTBA OJHOIO M3 BCTYHAIOIIMX B PEAKIIUIO
BEILIECTB WM MPOJYKTOB peakiuu. 2. BpiuncieHne macchl (KOJMYECTBA BEIIECTBA, 00beMa)
MPOJIyKTa pEeaKkiu, €ClId W3BECTHA Macca MCXOJHOTO BELIECTBA, COJEPKAIIETO ONPEACICHHYIO
noJto npumeceil. 3. Briuncnenue Macchl (KOJM4ecTBa BellecTBa, 00beMa) MpOAyKTa peakiu,
€ClIi M3BECTHa Macca pacTBOpa M MaccoBas JI0Ji1  PacTBOPEHHOTO  BEIECTBa.

Jemoncrpanumn. [Ipumeps! pusnueckux sBIEHUI; a) naaBieHue napaduHa; 6) BO3roHKa Hoja
Wi OEH30MHOM KHUCIIOTHI; B) PAacTBOpPEHHE IEepMaHTraHara Kaius; T) Iuddy3us TymucThIX
BEIIECTB C Topslieil jJamMmoykyd HakanuBaHus. [Ipumepbl XMMUYECKHX SIBJICHHM: a) rOpeHue
Marnus, (ocdopa; 6) B3aUMOACUCTBUE COJITHOW KHCIOTBI C MPaMOpPOM WJIM MEJIOM; B)
nonydeHue ruapokcuaa meau (I1); r) pacTBopeHHE MOJYYEHHOTO THAPOKCHIA B KHCIOTaX;
n) B3aumojeiictue okcuaa meau (II) ¢ cepHOM KHCIOTOW TpW HarpeBaHWU; €) Pa3IOKEHUE
TepMaHTraHaTa Kajus; 5K) B3aUMOJICHCTBHE Pa30aBICHHBIX KUCIOT ¢ METAUIAMU; 3) Pa3JI0KEHNE
MepoKcuIa BOJIOPO/Ia; n) AIIEKTPOJIN3 BOJIBI.

JlaGoparopHbie onbIThbl. 3. CpaBHEHHE CKOPOCTHM HCIApPEHUsT BOJbBI M CHOUPTA IO
MCYE3HOBEHHIO MX Kamenb Ha (uiubTpoBaimbHOM Oymare. 4. OkucieHue Meau B IUIaMEHU
CHUPTOBKU WM Topenkd. 5. [lomyTHeHHe H3BECTKOBOM BOJBI OT BBIJIBIXaEMOTO YTJIEKUCIOTO
ra3a. 6. [loxyyeHue yriekucioro raza B3auMoJCMCTBUEM COJIbI U KUCIOTHI. 7. 3aMEeleHUE MEeaH
B pactBope xiopuaa meau (I1) xenezom.

IIpakTnyeckne padornl. 3. Ouuctka noBapeHHOU conu. 4.HaOmroneHus 3a M3MEHEHUSIMU,
MIPOUCXOISIIMMH C TOpsIIel CBEUOH, 1 UX onucanue. 5. [I[pu3Haku XUMHUECKUX PEaKIuil.

Tema 6. PacrBopenue. PactBopbl. CBolicTBa pacTBOPOB 3JIEKTPOJHUTOB (22 uy)
PactBopenue kak Gpu3nko-xuMuueckuit mnpouecc. [ToHsTHE 0 THIpaTax U KPUCTAJUIOTHIPATAX.
PactBopumMocTs. KpuBble pacTBOPUMOCTH KakK MOJIEIb 3aBUCUMOCTH PACTBOPUMOCTHU TBEPJBIX
BEILIECTB OT TemmepaTypbl. HachlllleHHble, HEHACBIEHHbIE W TMEPECHIIIEHHBIE PACTBOPHI.
3HavyeHue pacTBOpOB JUTSt MIPUPOBI u CEJIBCKOT0 XO35IUCTBA.
[TonsiTHE 00 AMEKTPONUTUIECKON AUCCOIUAIINHN. DIEKTPOIUTHI U HEINEKTPOIUTHL. MeXaHu3M
JUCCOIMAIMM  BJIEKTPOJUTOB €  pa3iM4yHbIM THUIIOM XUMHUYecKod cBsizu. (CTeneHpb
ANEKTPOJUTUYECKOU JUCCOLIMAITIH. CunbHble u crnabbie 3IEKTPOJIUTHI.
OCHOBHBIE TMOJIOKEHUSI TEOPUU BJIEKTPOJUTUYECKOM nuccounanuu. VoHHbIE ypaBHEHUS
peakiuii. [Iporekanusi peakuu OOMEHa MEXJy DIIEKTPOJIMTAMHU JI0 KOHIIA B CBETE€ HOHHBIX



npencraBicHnii. Kiaccupukanus HWOHOB W uX cBodcTBa. KuCIOTB, WX KiacCUpUKAIUAL.
Juccommanusi KUACIOT W HMX CBOHCTBA B CBETE OJIEKTPOJUTUYECKOM JIUCCOLMALINH,
MOJIEKYJIIPHBIE U HOHHBIC YPAaBHEHUS PEAKLUUU KUCIOT. B3auMoaeicTBUE KUCIOT ¢ METAJLUIAMH.
DNEeKpPOXUMHUYECKUN Psii HANpsHKEHUM MeTayioB. B3aumonelcTBHE KHUCIOT € OKCHJIaMHU
METAUIOB.  B3aumonencTBUEe  KHCIOT C  OCHOBAHMAMHU-  PEaKUUs  HEUTpAIU3aLMU.
B3anmopelictBre kucior ¢ coisiMu. Mcmonb3oBaHWe TaOMMIBI  PACTBOPHUMOCTH ISt
XapaKTEPUCTUKN XUMHUYECKUX CBOMCTB KUCIOT.OCHOBaHUs, UX Kiaccudukauus. Jucconuamus
OCHOBAHHUM M HMX CBOMCTB B CBETE TEOPHH ICKTPOJIUTHUYECKOMN qucconuanuu. Bzaumoneiicreue
OCHOBAaHUM € KHCJIOTaMM, KHUCJIOTHBIMM OKCHJAMHM M coJjisiMu. lVcrnosib3oBaHue TaOIULbI
pacTBOPUMOCTH JUISl  XAPAKTEPUCTUKM XUMHUYECKHMX CBOWCTB OCHOBaHWU. Pa3noxenue
HEpPACTBOPUMBIX OCHOBaHUN npu HarpeBaHuu. ConM, MX KiIacCUpUKAUsi M JIUCCOLMALIUL
Pa3IMYHbIX TUIOB cosieil. CBONCTBO COJIel B CBETE€ TEOPUU DJIEKTPOJIUTHUECKOMN JUCCOIMAIINH.
B3anmopelictBre coneil ¢ Mertauiamu, YCJIOBHUS NPOTEKaHUS ITHX peakuuid. B3ammoneincreue
coJiel ¢ KHCJIOTaMH, OCHOBAHUSMHU M cojisiMu. Mcnosib30BaHue TaOMUIBl pacTBOPUMOCTH JJIst
XapaKTEPUCTUKN XUMUYECKUX CBOMCTB cosieil O01ue cBeieHust 00 OKCuaax, ux KiacCupuKaimm
U XMMHYECKHX CBOMCTBaX. ['eHeTMdeckue pslbl METAIOB U HEMETAJIOB. I eHeTHYecKas CBs3b
MEXKIy KJIacCaMM HEOPraHW4YeCcKHX BemecTB OKHCINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIUU.
OxucauTens U BOCCTAHOBUTEINb, OKUCIIEHWE U BOCCTAHOBJIEHHE. Peakiiuu MOHHOTO oOMeHa U
OKHCIIUTEIBHO-BOCCTAHOBUTENbHbIE  peakund. (COCTaBIEHHE YPAaBHEHHHW OKHUCIMTENIBHO-
BOCCTAaHOBUTEILHBIX PEAKIIUN METOJOM JJIEKTPOHHOTO OanmaHca. CBOWCTBA MPOCTHIX BEIIECTB-
METaJJIOB M HEMETAJUIOB, KHCIOT M COJIel B CBETE€ MpeACTaBlIeHUH 00 OKHCIUTEIhHO-
BOCCTAHOBHTEJIBHBIX MTPOLIECCAX.

JemoncTpanuu. VcrbiTanuss BEIIECTB M WX PACTBOPOB Ha AJIEKTPOINPOBOJTHOCTH. J[BHKeHHE
OKpAIlICHHBIX HMOHOB B JJICKTPHUYECKOM TI0JIE. 3aBHCHUMOCTH AJICKTPOIPOBOJTHOCTH YKCYCHOM
KHUCJIOTBHI OT KOHIIEHTpaluu. B3aumMoaeicTBue MHKA C CEpOM , COJIIHOM KHCJIOTOM, XJIOPHUIOM
menu (I1). Fopenune marams. B3anmonelicTBue cepHO U CEPOBOJOPOIHON BOIBI.

JladopaTopHble onbIThl. 8. Peakuuu, XapakTepHble IJIs PAacTBOPOB KHUCIOT (COJISTHOM W
cepHoi). 9. Peakuuu xapakTepHbI I pacTBOPOB MIEN0YH ( THAPOKCHIOB HATpus W Kaius).10.
[TonyyeHne W CBOMCTBa HEPACTBOPUMOIO OCHOBaHMs, Hampumep ruapokcuma memu (I1).11.
Peakiuu xapaktepHsl 1si pacTBOpPOB coJjiel ( Hanpumep s ximopuaa meau (11)). 12. Peaknun
XapaKTepHbl Ui OCHOBHBIX OKCHUIOB ( Hampumep, Uil okcuia kambuwus). 13. Peaxium
XapaKTepHbI Ui KUCIOTHBIX okcuaoB (Hanmpumep, st yriaekucioro rasa).

IIpakTuueckne padorbl. 6.CBoMCTBA KUCIOT, OCHOBAHUM, OKCUOB U COJIEH.

7. Pemenue OKCIICPUMCHTAJIbHBIX 3aaa4.



4. TemaTuyeckoe NJIAHUPOBAHUE

e Kommye Jara [IpumMeuanue
Pasnen, remMa ypoka CTBO IIPOBEICHUS

YPOK JelL, yp

e 4acoB

wiaH | QaxT

BBenenune 6u

1 BBOIHBINM HHCTPYKTaX 10 TEXHUKE OE30MaCHOCTH. 1
[Ipeamer xumun. BenecTsa.

2 [IpeBpanienue BeniecTB. Posib XUMHHY B )KW3HU YEJIOBEKA. 1
Kpatkue cBeeHus 10 UCTOPUU XUMUHU.

3 3HaKU (CUMBOJIbI) XUMUYECKUX JIEMEHTOB. 1
[lepuoauueckas Tabnuia XuMuueckux anemeHTos/l. U.
Meuneneesa.

4 Xumuyeckue popMyisl. OTHOCHTEIBHBIC aTOMHAS, 1

MOJIEKYJsipHasi Macchl. PemieHre pacueTHbIX 3ajay.

5 Brruncienye MaccoBOM 1OJIM XUMHUUYECKOTO JJIEMEHTA B 1
BEIIIECTBE 10 ero (hopmysie.

6 [Ipaktuueckas padota Nel. «IIpuémsr oOpareHus ¢ 1
HarpeBaTeIbHBIMH MPUOOPAMH U JTA00OPATOPHBIM
000pyI0BaHUEM).

Tema 1. ATOMBI XHMHYECKHX 3JIEMEHTOB 9y

7 OcHoBHBIE CBeZIcHUS 0 cTpoeHUU aToMOB. CocTaB 1

ATOMHBIX AOCP: IIPOTOHBI, HeﬁTpOHLI.

8 SAnepubie peakiuu. M30TONBI. 1

9 CtpoeHue 3JEeKTPOHHBIX 000JI0UYEK aTOMOB IJIEMEHTOB 1
Nel-20.

10 [lepuoauueckas Tabnua XuMuueckux nemMenToB . U. 1

MeHaeneeBa u CTPOCHUC aTOMOB.

11 HMounas xumuuyeckas CBI3b. 1

12 KoBanentnas NOJIApHAsA W HCHOJIApHAass XUMHUYCCKas 1




CBA3b.

13 Merajumyeckass XUMHYECKas CBA3b. 1
14 O000111eH1E U cUCTEMATHU3aIU 3HAHUH 110 TEME 1
«ATOMBI XUMHUYECKUX DIIEMEHTOBY.
15 KonTpoasnas paboraNel o Teme «ATOMBI XUMUYECKUX 1
DIIEMEHTOBY.
Tema 2. IIpocTbie BemecTBa 74
16 [IpocThie BemecTBa- METaJLTH. 1
17 [IpocTeie BemecTBa- HEMETAIIbL. AJUIOTPOTIHSL. 1
18 KoanuecTBo BerecTsa. 1
19 MomnsipHasi Macca BEIIeCTBa. 1
20 MousipHbIit 00BEM Ta3oB. 1
21 Pemenne 3ama4 ¢ MCIOJIL30BaHUEM IMOHSATHH: 1
«ITOCTOSTHHAST ABOTJIPO», «KOJTHYECTBO BEIICCTBY,
«Maccay, «MOJISIpHAsi Maccay, «00beM», «KMOJISIPHBIH
00BEMY.
22 O000611eHYE ¥ CUCTEMATH3ALIUs 3HAHUH 10 TEME 1
«IIpocTtbie BemecTBay.
Tema 3. CoennHeHUSI XUMHYECKHX DJIEMEHTOB 134
23 CreneHpb OKUCIEHUS. 1
24 Oxcu/Ipl, JIETy4ue BOJIOPOIHBIC COCTUHCHHS. 1
25 OcHoBaHnus. PacTBOpUMOCTh OCHOBaHUM B BOJIE. 1
26 Kucnorel. Knaccudukanus Kucior. 1
27 CoJii KaKk IpOU3BOJIHBIE KUCJIOT U OCHOBaHUH. 1
28 Pacuérel o popmynam conei. 1
29 Kpucranmmueckue pemérku. MoHHBIC, aTOMHBIC 1 1
METATUYECKHE PEIIETKHU.
30 Craosxnble BemectBa. JI.o.Nel «3HakoMcTBO ¢ 1
oOpa3iiaMu BeIIeCTB Pa3HbIX KIaCCOBY»
31 Ywucteie BemecTBa 1 cMecH. J1.0.Ne2 «Pa3znenenue 1

cMecei»




32 MaccoBast 10151 KOMIIOHEHTOB CMECH, B MaccoBasl JIOJIsI 1
IpuUMecen

33 OO0BbEMHas 10T KOMIIOHEHTOB CMECH. 1
Pacué€rsl, cBA3aHHBIE C TOHATHEM <(JIOJISD».

34 [TpakTaeckas padborta Ne2. «[IpuroToBieHue pacTBopa 1
caxapa U ompeJieJieHue MacCOBOM JI0JIU caxapa B
pacTBope».

35 Kontponbnas padota No2 o teme «CoenuHeHus 1
XUMHUYECKUX IJIEMEHTOBY.

Tema 4. U3meHeHusl, NPOUCXOsIIIIAE C BeIIECTBAMHU 13y

36 duznyeckue SIBICHUS. 1

37 [IpaxTnueckas padota Ne3 «OuncTka moBapeHHOU 1
COJIIY.

38 XHWMHUYECKUE PEAKIUHU. 3AKOH COXPAaHEHHS MacChl 1
BEIIIECTB.

39 [Mpaktudeckas padora Ned. «HabmroneHwus 3a 1
W3MEHEHUSAMHU, IPOUCXOIAIIUMHU C TOPSAIIEH CBEYOU, 1
WX OTHCAHUE.

40 Pacuérel N0 XUMUYECKUM YPABHEHUSIM. 1

41 Pemenue 3aga4 no XuMHYECKUM YPaBHEHUSAM 1

42 Peaknun paznoxenns. CKOpOCTb XUMHUYECKUX PEAKIU. 1
Karanuzatopsl. ®epmenTsl. JI.0.Ne3 «CpaBHeHue
CKOPOCTH HCIIapeHHsI BOJbI U CIIUPTA M0 UCUE3HOBEHHUIO
WX Karenb Ha GHIBTPOBAIIbHOM Oymarey.

43 Peaxmmu coequaenus. Katanuruueckne u 1
Hekatanutuyeckue. ObpaTumble 1 HEOOpaTUMBIE.

JI.o.Ne4 «Okucnenve Meau B IJIaMEHU CIIUPTOBKHU WITU
TOPEJIKID.

44 Peaxinu 3amemenus. JI.o.Ne7 «3amMelienne Meau B 1
pactBope xnopuaa meau (II) xemnezom».

45 Peakuuu o6mena. JI.o. Ne 6 «Ilonmydenue yriaekuciaoro 1
ra3a B3auMOJEWCTBUEM COJIbI U KUCTOTHI; JI.0.Ne5
«[loMmyTHEHHE U3BECTKOBOM BOJIBI OT BBIIBIXaEMOTO
YIIEKUCIIOTO Ta3ay.

46 [Tpaktuyeckas padora NeS. «[IpuzHaku XuMHYECKUX 1
peaxkuui».

47 O06001eHne 1 cucTeMaTr3alys 3HaHU 10 TeMe: 1
«3MeHeHus1, TPOUCXOIAIIUE C BEIIECTBAMM.

48 KonTtponsnas padora Ne3 no teme: «M3meHenus, 1




IMPOUCXOAAIINEC C BEHICCTBAMU)).

Tema 5. PactBopenue. PactBopsl. CBoiicTBa 224
PAcCTBOPOB 3JIEKTPOJHUTOB

49 PacTBopeHune kak pU3NKO-XUMUYECKHUI Mpoliecc. 1
PactBopuMocTs. Tunsl pacTBOpOB.

50 DNEKTPOTUTHYECKAs JUCCOLMALIHS. 1

51  |OcHOBHBIE MOJIOKEHUS TEOPHH AIIEKTPOTUTUICCKOM 1

I CCOIIMAIIIH.

52 |MoHHbIE ypaBHEHHS PEAKIINH. 1

53 Kucnots! B ceete TO/], ux knaccuduxanms. 1

o4 CpoiictBa kuciot. JI.o.Ne8 «Peakiuu, xapakTepHble JUIst 1
PacTBOPOB KUCJIOT (COJITHOW U CEPHOM )».

55 OcHoBanus B ceete TO/, ux knaccuduxanus u 1
cBorictBa. JI.o. Ne 9 «Peaknnn xapakTepHsl U1
PacTBOPOB MIETOYH (TUAPOKCUIOB HATPUS U KaJIHS)»;

JI.0.Ne10 «ITosrydaeHne u cBoMCTBa HEPACTBOPUMOTO
OCHOBaHUs, Hanpumep ruapokcuaa meau (11)».

56 Oxcuppl. JI1.0.Ne 12 «Peakmuu XapakTepHbI IS 1
OCHOBHBIX OKCH/I0B ( Harpumep, IJis OKCHIa KaJIbIUs )»;
JI.o.Ne 13. «Peakiuu xapakTepHbl sl KUCIOTHBIX
okcunoB (Hampumep, utst yriieKuCIoro raza)y.

57 Comu B cBere TOJI, ux coiicrpa. JI.o.Nel1 «Peakiuu 1
XapaKTepHbI U pacTBOPOB coyiel (Hampumep Uis
xnopuga meau (11)».

58 ['eHeTH4ecKue psiabpl METAUIOB U HEMETAJIJIOB. 1

59 I'enetnueckas cBs3b MEXKIY KJIacCaMU HEOPTraHUYECKUX 1
BEIIECTB.

60 O00011IeHNE U cCUCTEMATH3AIMs 3HAHUH 110 TEME 1
«PactBopenue. PactBopsl. CBoiicTBa pacTBOPOB
AIIEKTPOJIUTOBY.

61 [IpakTuueckas paborta Ne6 «CpolicTBa KUCIOT, 1
OCHOBAHUM, OKCHUJIOB U COJIEW».

62 KonTtponsHas padota Ne4 o teme «PactBopenue. 1
PacTtBopsl. CBOICTBa paCTBOPOB JEKTPOJIUTOBY.

63 Knaccugukarms XuMHUecKuX peakini. 1

OKHCIINTEIbHO-BOCCTAHOBUTEILHBIC pCaKknuu.




64 VYipaxHeHuss B COCTaBICHUU OKUCIUTEIBHO - 1
BOCCTaHOBHUTEJIHHBIX PEAKIUH.

65 CBoiiCTBa U3YYECHHBIX KJIACCOB BEILECTB B CBETE 1
OKHUCJIUTEITFHO-BOCCTAHOBUTEIHHBIX PEAKITUH.

66 O00011eHrEe B CHCTEMATH3allHsI 3HAHUH 110 TEME 1
«OKHCITUTEIIBHO- BOCCTAHOBUTEIIBHBIC PEAKIIUM).

67 [Ipaktudeckas padora Ne7. Pemenne 1
AKCIIEPUMEHTAIBHBIX 3374

68 [TpomexyrouHas arTectanus B popMe KOHTPOIBHO M 1
paboTHI 32 Kypc XHUMHH 8 Kilacca

69 Pemenune pacueTHbIx 3a1a4 1

70 O06o01enre 1 cucTeMaTr3alis 3HaHUH 10 Kypey 1

XUMHWM 8 KJracca..

HUroro:

704




2. Copep:xanue y4edOHOro Kypca
9 kaacc (2 4 B HeJe10, Bcero 70 4)

BBeIleHI/le. Oﬁlllaﬂ XapaKTEPUCTUKA XUMHYECCKHUX J3JIEMEHTOB H XHMHYECKHUX pealcum‘fl.
Mepuonuyecknii 3axkon u Iepuomnueckas cucrema 3j1emenToB /. U. MenaeneeBa (10 u)
XapakTepucTUKa 3JIEMEHTAa MO €ro NOoJIOKEeHHI0 B llepmoaumyeckoil cHCTEME XHUMUYECKHX
anemenToB /. 1. MenneneeBa. CBOMCTBA OKCHIOB, KHCIIOT, OCHOBAHHI U COJIEH B CBETE TCOPUU
BIEKTPOJIUTUYECKON JTUCCOLUMALMU W OKHCICHUS-BOCCTAHOBJICHHS. [loHATHE O mepexoaHbIX
anemMeHTax. AMboTepHOCTh. ['eHeTHYECKU psAl IepexoqHOTO nemMeHTa. [leproauyeckuii 3aKoH
n llepmommueckas cucremMa xumuyeckux osneMeHToB J[. WM. MenaeneeBa. Xumuueckas
OpraHu3alus )KUBOW U HEKNUBOW MPUPOAbI. XUMHUUYECKHIM COCTaB AApa, MAHTUU U 3€MHON KOPBI.
XUMUYECKUE DJIEMEHThl B KJIETKaX JKHUBBIX OpPraHu3MOB. Makpo- ¥ MHUKpPOSJIEMEHTBHI.
O06o001IeHre CBeIeHUH O XMMHMUYECKUX peakiusax. Kimaccudukanus XUMHUYECKHX peaklHid Mo
pa3IMYHBIM TPU3HAKAM: «YUCIO W COCTaB PEArHpPYyIINNX W 00pa3yIIUXCs BEIIECTBY,
«TerioBoM 3¢ deKT», «HalpaBlICHUE», «U3MEHEHUE CTETNEHEH OKHCICHUS DIIEMEHTOB,
00pa3yoIuX pearupyrouue BeuiecTra», «(pazay, «UCHojib30BaHue Kartaauzartopay. [lonarue o
CKOPOCTH XUMHYECKOW peakiuuu. DakTOphl, BIMSIOIIME HA CKOPOCTh XMMHYECKHX PEAKIUH.
KaranuzaTtops! u katanu3. UHTHOUTOpPBI. AHTHOKCHUIAHTHI.

JdemoHcTpaumnu.

Paznuunpie popmer Tabmumel J. WM. Menneneea. Mopjenn aToMoB 3JeMEHTOB 1—3-r0
nepuoaoB. Mozens CTpOeHHs 3eMHOro Imapa (MomepeduHbll pas3pes). 3aBUCHMOCTh CKOPOCTH
XUMHUUYECKOM pEaKUUH OT TMPUPOJbl PEArUPYIOIIMX BEHIECTB. 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON peakuru OT KOHLEHTPAIMU PEArupyrolux BeEIIeCTB. 3aBUCHUMOCTh CKOPOCTH
XUMUYECKON PEAKIMK OT IUIOIIAJd COTPUKOCHOBEHHS PEArupyromuX BEHIECTB («KHUISAIIUN
CJIOi»). 3aBUCUMOCTh CKOPOCTH XHMHYECKOM PEAaKIMW OT TEeMIIepaTypbl pearupyronmx
BEIIECTB. ['OMOTEHHBIH M  TETEPOreHHbIM  Kartauu3bl. DOEpMEHTATUBHBIA  KaTallu3.
HNurubuposanue.

JlaGopaTopHble ONBITHI.

1. [TonyyeHue TUAPOKCUIA IMHKA U UCCIETOBAHUE €ro CBOMCTB. 2.Mo1eMpoBaHue MOCTPOCHUS
[Tepuoanueckoit cucrembl xumuueckux saeMeHToB JI. V1. MenneneeBa. 3. 3amenieHue xeae3oM
Meau B pactBope cynabara meau (II). 4. 3aBUCHMMOCTH CKOPOCTH XHMHYECKOH pEaKIuu OT
MIPUPO/Ibl PEArNPYIOLIKX BEUIECTB HA IPUMEPE B3aUMOJCHCTBUS KUCIIOT C METAJNIAMH.

5. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOW pEaKklMH OT KOHLEHTPAIMU PEarupyrolnx BEIIeCTB Ha
MpUMEPE B3aUMOJEHCTBUS IIMHKA C COJISTHOM KMCJIOTOM Pa3IMYHONM KOHIIEHTPALIUH.

6. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaKIUU OT IJIOIIAIU COMTPUKOCHOBEHUS PEAruPYOIINX
BelecTB. 7. MoaenupoBaHUE «KHUIISIIETO CJOs». 8. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakur OT TEMIEPATYpPhl Pearupyrouux BEHIECTB Ha NMPUMEpPE B3aUMOJCHCTBUS OKCUIA MEIU
(II) ¢ pacTBOpoM cepHOH KHCIOTBHI pPa3NU4YHOM Temmeparypbl. 9. Pasznoxenue mnepokcunaa
BOJIOpoJia ¢ moMombio okcunga mapranmna (IV) u karamaszel. 10. OOHapykeHue KaTanasbl B
HEKOTOPBIX MUIIEBBIX Mpoaykrax. 11. MHruOupoBanue B3auMOJEHCTBUS KUCIOT C MeTaslaMu
YPOTPOIIHOM.

Tema 1. Metasuibl (14 1)



[Tonoxxenne wmeramnoB B Ilepmoanueckod cucreme xumuueckux osiemeHToB [l M. Menaeneesa.
Meramnueckasi KpUCTAILIMYCCKAsT PElIeTKa U METaJTMYecKass XUMU4eckas cBia3b. O0mue Guznyeckue
cBoiicTBa MeTajioB. CIuiaBbl, HMX CBOHCTBA M 3HaueHHE. XMMHYECKME CBOMCTBA METAIOB Kak
BOCCTaHOBHTEIIEH, a TAK)KE B CBETE UX IMOJIOKEHUS B DIIEKTPOXUMUYECKOM PAY HAIMPSIKECHUN METaJIOB.
Kopposus meramnoB u ciocodbl 00ps0bI ¢ Hell. Merasusl B ipupoje. Obmme criocoObl X MOTy4eHHS.

OO0mas XapakTepHCTHKA IIEJOYHBIX MeTaNI0B. MeTtauisl B pupojae. OO0mue crnocoObl ux

nosnyueHusi. Crpoenue atomoB. lllenounble Merauibl — HOpoCThbIE BellecTBa. BakHeimue
COEJIMHEHUS IIEJIOYHBIX METaNIOB — OKCHJIbl, TUJIPOKCHUJBI U COJHU (XJIOpUJbI, KapOOHATBHI,
cynbaTel, HHUTpPATHl), WX CBOHCTBA W NPHMCHCHHWE B HApPOJHOM Xo3siicTBe. KaymiiHbie
yI0OpeHUsI.

O0mas xapakTepucTHKA 3J1eMeHTOB IiIaBHoi noarpynnsl II rpynnel.

Crpoenue aromoB. lllenouHo3emenbHble MeTalIbl — MPOCTbIE BellecTBA. BaxHeimine
COEJIMHEHUS IEJI0YHO3EMEIbHBIX METaNIOB — OKCHU[bl, TUIPOKCHUIBI U CONH (XJIOPUIbI,

KapOOHaThl, HUTpAThl, CyiabdaTbl, (ocdaTel), UX CBOWCTBA U MNPUMEHEHHE B HAPOJAHOM
XO34ICTBE.

AJIIOMUHUIA.

Crpoenue atoma, (pu3MYecKMe W XHMHUYECKHE CBOWMCTBa mpocToro BemiecTBa. CoeaMHEHHS
QITIOMHHMS — OKCHUJI U THAPOKCUA, UX aM(oTepHbIl XapakTep. BaxHeiline coiy amOMUHUS.
[IpumeHeHne atOMUHUS U €r0 COCTUHEHU.

Keaeso.

Crpoenune atoma, (pu3Myeckne W XMMHYECKHE CBOWCTBA MPOCTOTO BemIiecTBa. | eHETHYECKHE
pAABI Fe'? nFe®.

Baxneiimme conu rkene3a. 3HAUYECHHE XKee3a M €ro COCAUHEHUM I MPUPOJBl U HAPOJIHOTO
XO034ICTBA.

JdeMoHcTpanum.

OO0pa31pl MIENOYHBIX M IIEIOYHO3EeMENbHBIX MeTaiuoB. OOpasmpl crutaBoB. B3aumopeicTeue
HaTpus, JUTUS WU KalblUs € BOJOM. B3aummonelicTBue HaTpUsi U MarHusi C KHUCJIOPOJOM.
B3anmopetictBrue MetanmioB ¢ Hemetaiamu. [lomydenne ruapokcuaos xenesa (I11) u (111).
JlaGopaTopHBIE OTBITHI.

12. B3anmopeiicTBiEe pacTBOPOB KUCIOT U cojiel ¢ MetaiaMu. 13. O3HaKOMIIEHUE C pyAamMu
xkeneza. 14. OxpamuBaHue IUIAMEHU COJIIMM WIEJTOYHBIX MeTauioB. 15. B3aumoneiicTBue
Kanblus ¢ BoAou. 16.1Tonydenne ruipokcuia Kajablus U UCCIEIOBAHUE €r0 CBOMCTB.

17. IlonydeHune TUIpPOKCHAA ATIOMUHUS U UCCIEIOBAHME €ro CcBOMCTB. 18. B3ammojneiicTBue
xkene3a ¢ cosiHoi kucnmoToi. 19. TMomyuenue runpoxcunoB xene3a (II) u (II) u u3yuenue ux
CBOWCTB.

Tema 2. [IpakTukym 1. CBoiicTBa METAJIOB M UX COeUHEHUN (2 u)!

1. OcymectBieHue UENOYKH XUMUYECKUX TmpeBpamienui. 2. Ilomydenune u  cBOMCTBa
coenuHeHU MeTaiwioB. 3. PemieHue SKCepUMEHTANBHBIX 3a7lad HAa paclo3HaBaHUE U
nosyueHue coequHeHuit Meramnos.( 1 IIpu nByX4yacoBOM IIaHUPOBAHHU MPOBOAMUTCS TOJBKO
npakTUyeckas padota 3)

Tema 3. Hemeranabl (25 4)

OOmas xapakTepuUCTHKa HEMETAJIOB: MoJiokeHue B Ileproauueckoil cucTteMe XUMHUYECKUX
anemeHnToB J[. M. MenneneeBa,0c006HHOCTH CTPOEHUSI aTOMOB, IEKTPOOTPUIIATENBHOCTH (D0)
KakMepa «HeMeTauInuHoCTh», psaa D0. Kpucrannmyeckoe cTpoeHHE HEMETAUIOB — IMPOCTHIX
BemecTtB. AimoTponus. Pusmueckue cBoicTBa HeMeTauioB. OTHOCHUTENBHOCTh MOHSATUMN
«METAIUD» U «HEMETAIID).

Bonopoa. Ilonoxenue Boxopoaa B Ilepronnueckoil cucreMe XMMUYECKUX nnemeHToB [ M.
MenpneneeBa. CTpoeHue atomMa U MOJIEKYJbl. PU3MUECKHE U XMMHUUYECKHE CBOWCTBA BOAOPOJA,
€ro MoJIy4YeHUE U PUMEHEHHUE.

Bona.



Crpoenue Mouiekynbl. Bogopoanas xumuueckas cBa3b. Ousnueckue cBoicTBa BOJIbl. AHOMAINU
cBOMCTB BOIbL. ['mapoduibabie W THAPOGOOHBIE BemiecTBa. XHMHUYECKHE CBOWCTBA BOIBI.
KpyroBopor Boasl B mpupoae. Bomooumctka. Aospauuss Boabl. bbIToBBIE  (PUIABTPHL
MunepanbHbie BOAbL. J{UCTHIIIMPOBaHHAs BO/A, €€ MI0JIyY€HUE U IIPUMEHEHUE.

O0mas xapaKkTepucTHKA rajJoreHoB.

Crpoenue atoMoB. IIpocTblie BelecTBa 1 OCHOBHBIE COETUHEHUS IaJIOr€HOB, UX CBOMCTBA.
Kpatkue cBenenus o xmope, Opome, ¢prope u one. [IpumMeHeHmne raloreHoB U UX COCIUHECHHI B
HapOJHOM XO35HCTBE.

Cepa.

CrpoeHue aToMa, alJIOTPOIHUsL, CBOICTBA U IPUMEHEHHE poMOnyeckoil cepbl. Oxcupl cepsl (1V)
u (VI), ux nonyuenue, cBoiicTBa u npuMenenue. CepHasi KUCIOTa U €€ COJIM, UX NIPUMEHEHHUE B
HapOIHOM x034icTBe. [I[pON3BOACTBO CEPHOM KUCIIOTHI.

A3or.

CrpoeHue aToMa M MOJIEKYJbI, CBOMCTBA MPOCTOrO BellecTBa. AMMUAK, CTPOEHHE, CBOMCTBA,
nojydyeHue u npumenenue. Conu aMMOHUs, WX cBoicTBa U mpuMmeHeHue. Okcunbl azota (I1) u
(V).

A30THas KHCIIOTa, €€ CBOMCcTBa U puMeHeHne. HuTparbl 1 HUTPUTEHL, IpodiieMa UX COJepKaHuUs
B CEIbCKOXO3UCTBEHHOM MPOIYKIIMU. A30THBIE yI0OpEHHUSI.

Dochop.

CrpoeHue aroma, ajuIOTpOIUs, CBOMcTBa Oenoro M kpacHoro ¢ocdopa, X MPUMEHEHHUE.
OcHoBHble coenuHeHus:: okcun ¢Gocpopa (V) u oprodocdhopHas kuciaora, ¢ocdarsl.
docdopHbie y1oOpeHus.

Yraepon.

CrpoeHue aroma, alsIOTpOIUs, CBOWCTBAa MoauduKaiuii, npumenenue. Okcusl yriaepoaa (II) u
(1V), ux cBoiicTBa u pumeHeHne. KapOOHATHI: KaIbIIUT, COJA, MOTAIll, X 3HAUYCHHE B MPUPOIC
1 ’KU3HU YeJI0BEKa.

Kpemunii.

Crpoenue atoma, KpUCTAUIMYECKUIT KPEMHHM, €ro CBOMCTBA M mpuMeHeHne. OKCUIl KpeMHUS
(IV), ero mpupoanpie pa3HOBUIHOCTH. CHUIMKATHI. 3HaUYEHUE COCAMHEHUN KPEMHUS B KUBOW U
HEeXUBOM nipupoe. [oHsATHE O CUIMKATHOW MTPOMBIIIJIEHHOCTH.

JdemoHcTpaumnu.

OOpa3upl rajoreHoB — MPOCTHIX BELIECTB. B3anMoIeiCcTBHE TalloT€HOB C HAaTpHEM, C
amoMuHueM. BoiTecHeHne xiiopoM OpoMa WM HMoJla U3 PacTBOPOB WX cosield. B3anmoneiicTBue
Cepbl ¢ METaJlJIaMH, BOJIOPOJOM U KUCIIOpoAoM. B3anmoseiicTBre KOHIIEHTPUPOBAHHOM a30THOM
KHUCTIOTHI ¢ Meabto. [lormoienue yriem pacTBOPEHHBIX BELIECTB WIIM ra3oB. BoccraHoBieHue
Meau U3 ee okcraa yrieM. O6pasibl IpUPOIHBIX COSAUHEHU XIlopa, cepbl, Gocdopa, yriepona,
kpemHusi. OOpa3ipl BaXXHEHIINX U1 HAPOJAHOTO XO3AUCTBA Cylb(aToB, HUTPATOB, KApOOHATOB,
(docdaros. OOpa3iibl CTEKIa, KEPAMUKH, IIEMEHTA.

JlaGopaTopHble ONBITHI.

20. Ilomyuenue u pacnosHaBaHue Bojgopona. 21. MccnenoBaHue MOBEPXHOCTHOTO HAaTSKEHUS
BOJbl. 22.PacTBOpeHne mepmaHraHara Kajaus WM MEIHOro Kymopoca B Boge. 23. I'maparanus
00e3BoxeHHOTrO cynbdara meau (1I). 24. M3roToBiaeHne runcoBoro oTneyarka.

25. OsHakomiieHHE C KOJUIeKIHeW OBbITOBBIX (MIbTpoB. 26. O3HAKOMIIEHHE C COCTaBOM
MUHepalbHOM Boxbl. 27. KauecTBeHHas peakuuss Ha rajoreHuf-uoHsl. 28. Ilosyuenue un
pacnio3HaBaHue kuciopoaa. 29. I'openue cepsl Ha Bo3ayxe M B kucinopogne. 30.CBoiicTBa
pa3baBieHHON cepHOIl kucnoThl. 31. M3ydyenue cBoiicTB ammuaka. 32. PacmosnaBanue coieit
ammoHus. 33. CBoifctBa pa3baBneHHON a30THOM  kucioTel. 34. BzaumopeiictBue
KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ Meabto. 35. T'openue Qocdopa Ha BoO3nyxXe M B
kucinopoze. 36. PacnosnaBanue ¢ocgato. 37. 'openue yris B kuciaopoze. 38. Ilomydyenue
YTOJILHOW KUCIJIOTHI U U3y4eHue ee cBOMCTB. 39. Ilepexo kapOOHATOB B THAPOKAPOOHATHI.



40. Paznoxenue runpokapoonara Harpus. 41. [losyueHne KpeMHEBONW KHCIIOTHI U U3yYEHHE €€

CBONCTB.
Tema 4. [IpakTukym 2. CBoiicTBa coeMHeHUiIT HeMeTaJL10B (3 q)1

1. Pemenue skcnepuMeHTanbHbIX 3agady 1o Teme «lloarpymnma ramoreHoB». 2. Pemenue
JKCHEpPUMEHTaIbHBIX  3amady 1o teMe «lloarpynma  kucimopoma». 3.  Pemenue
SKCIEPUMEHTaIbHBIX 337a4y 1o teme «lloarpynma azota». 4. PemeHue skcrnepyMMeEHTaIbHBIX
3amay o teme «Iloarpynma yriepoaay». 5. [lonydenue, cobupanue u pacrio3HaBaHUE Ta30B.

(1 ITpu AByX4acOBOM IUTAHUPOBAHUH TPOBOASATCS TOJIBKO MPaKTUYECKUe paboTsl 1, 2 u 5)

Tema 5. O0001mIeHHE 3HAHMH 10 XUMMH 32 KypC 0CHOBHOI mKoJbl. Iloaroroska

K rocyiapcrseHHoi uroropoii arrecraunu (F'UA) (13 u)

[Tepnoanueckuit 3akoH U Ileprnonnueckas cucrema xuMuueckux 3meMeHToB J1. M. Menneneesa.
@u3nyecKkuil CMBICII TOPSAKOBOIO HOMEpa JJIEMEHTa, HOMEpPOB IMepuoJa U TPYMIbL.
3aKOHOMEPHOCTU HW3MEHEHHUs CBOMCTB 3JIEMEHTOB M HX COEIMHEHHWI B Mepuojax U rpynmnax B
CBETE MPEJCTABICHUN O CTPOEHUU aTOMOB 3JIEMEHTOB.

3HaueHue NEepUOJNYECKOTO 3aKOHAa. BuIbl XUMUYECKHX CBS3€M M THUIBI KPUCTAITMYECKHX
pemierok. BzaumocBs3b cTpoenus u cBoicTB BemiecTB. Kiaccudukanus XuMUYecKUX peakuuit
10 Pa3IMYHBIM MPU3HAKAM (YUCIIO U COCTAB pearupyoumx U 00pa3yrouxcs BEIIeCTB; Hajlluune
rpaHuIpl  paznena ¢a3; TermmoBod Ah(dEeKT; W3MEHEHHWE CTeneHeld OKUCIEHUS aTOMOB;
HCI0JIb30BAHNE KaTalln3aTopa; HampaslieHue mpoTekaHus). CKOpOCTh XUMUYECKUX PEAKIHU U
(daktopel, Biustome Ha Hee. OOpaTUMOCTh XMUMHUYECKHX PEAKIHH M CIIOCOOBI CMENICHUS
XMUMHYECKOTO PAaBHOBECHUS.

[Ipocthie M crnoxHBIE BemiecTBa. MeTauibl MU HeMeTaulbl. [ 'eHeTHueckue psapl MeTasia,
HEMeTalyla U mepexogHoro Mmetauia. OKCUIBIM  TUAPOKCHUIBI (OCHOBAHMS, KHCIOTHI,
amdoTepHbIe THAPOKCHIBI), COTH. MX cocTaB, kiaccudukaius u 001mmue XuMIYECKUE CBOMCTBA B
CBETE TEOPHUH IJIEKTPOJIUTUYECKON TUCCOLIUAIINH.



4. TemaTuyeckoe NJIAHUPOBAHUE

e Komnye Hara [IpumMevanue
Pasnen, remMa ypoka CTBO MIPOBEICHUS

YPOK JelL, yp

e 4acoB

wiaH | QaxT

Beenenue. O0miasi XapakTepuCcTHKA XUMHYECKHX 104
3JIEMEHTOB U XUMHYecKuX peakuuid. Ilepuogudeckuii
3aKOH M NMePUOJUYECKAs] CHCTEMA XUMMYECKUX
asnemenToB J.M.Menaeseena.

1 BBOIHBIN HHCTPYKTaX 1O TEXHUKE OE30TaCHOCTH. 1
XapaKTepucTrka XMMHUIECKOTO 2JIEMEHTa Ha OCHOBAHUM €ro
nonoxxenus B [lepuoanueckoii cucreme JI. 1. Menneneesa

2 CBoliCTBa OKCHJIOB, KUCJIOT, OCHOBAHUM U COJIEH B CBETE 1
TEOPUH DJICKTPOTUTHICCKON TUCCOITMATIH W OKUCIICHHS -

BOCCTAHOBJICHU A
3 AMdoTepHbIE OKCUIBI U THAPOKCHIBI 1
4 [Tepuonnueckuii 3akoH u [lepuoanueckas cucrema /. 1

n. MeHz[eJIeeBa B CBCTC YUCHHA O CTPOCHUH aTOMa

5 XUMHUYECcKasi OpraHu3aIys >KMBOW M HEKUBOU MTPUPO/IBI 1

6 Knaccudukanys XuMu4ecKuX peakiuii Mo pa3aundHbIM 1
OCHOBAHUSIM

7 [ToHsATHE O CKOPOCTH XUMHYECKOUN pEaKIIH. 1
Kartanuzatopsl

8 O000111eH1E U CUCTEMATU3aIUs 3HAHUHN 110 TEME 1
«BBenenue»

9 Kontpoabsnas padoraNel no treme «Benenue» 1

10 Pemenue 3amau no teme «BBenenuey 1




Tema 1. MeTaiabl

184

11 [Tonoxenne 3neMeHTOB-MeTaILIOB B [leprnoanueckoi 1
cucreme [[. I. MenneneeBa 1 0cOOEHHOCTH CTPOCHUS
ux atoMoB. Pu3nueckue cBoicTBa MeTauioB. CruiaBbl
12 XUMHYECKUE CBONCTBA METAJIJIOB 1
13 Mertasisl B npupoe. O61ine cnocoObl UX MOTYyYEHUS 1
14 Pemrenne pacyeTHBIX 3374 C IOHATUEM MACCOBAS Q0 1
861X00a NPOOYKMa
15 [TonsiTHE O KOPPO3UH METATIIOB 1
16 [llemouynbie MeTaUIBI: 00IIAs XapaKTEPUCTHKA 1
17 CoenuHeHus MEI0YHbIX METAJIJIOB 1
18 [[lemouHO3eMeNbHBIC METAIJIBL: 00IIIAs XapaKTEPUCTHKA 1
19 CoenHeHns MEeI0YHO3EMENBHBIX METAJVIOB 1
20 AITFOMUHUH — TIEPEXOIHBIH dIIeMeHT. Du3ndueckue u 1
XUMHUYECKHE CBOMCTBA altoMuHus. [lonyuenue u
MPUMEHEHHUE ATFOMUHUS
21 CoenuHeHus aIFOMAHUS — 1
OKCHJT ¥ THAPOKCHU]I, X aM(DOTEPHBIA XapaKTep.
22 IpakTnyeckas padora Nel 1
Ocy1iecTBICHUE EMOYKH XUMUYECKUX MPEeBPaICHUN
23 Kenezo — anmement VIIrpynmsr mo60YHOMN TOATPYIIITHL. 1
®u3nuecKrue 1 XMMHUYECKHE CBOMCTBA JKelle3a.
Haxoxnenue B mpupoe.
24 CoenuHeHHS Xefe3a +2,+3 uX KadeCTBEHHOE OlpeaeeHue. 1
[enernueckue psigsl Fe u Fe ™,
25 IpakTuyeckasi padora Ne2 1
[Tony4yenue u CBOKWCTBA COEIMHEHUI METAJLIOB
26 IpakTyeckasi paGora Ne3 1
Pemenue OKCIICPUMEHTAJIbHBIX
3aj1a4 Ha PAaCIO3HABAHKE U TTOJIYyIECHHE COSTMHCHU I
METaJLIOB
27 O060061enne 3HaHAN IO TeMe «MeTaTby 1
28 KonTpoabnas padora Ne2 o reme «MeTtamibn 1
Tema 3. HemeTauibl 284
29. | O6mas xapakTepucTHKa HEMETAJUIOB 1
30 OO0111e XUMHUYECKHE CBOICTBA HEMETAIUIOB. HeMeTaiisl B 1
MIPUPOJIE U CITOCOOBI X TIOTYYECHUS
31 Bonopon 1




32 Bona

33 I"amorensr: 001as XapakTepUCTUKA

34 CoenuHenus rajloreHoB

35 Kucnopon

36. | Cepa, ee pusnuekne U XMUMUYECKUE CBOWCTBA

37. CoenuneHus cepsl

38. | CepHas KHCIOTa KaK AJIEKTPOJIHUT U €€ COJH

39. | Cepnas kucnota Kak okucinutens. [lomydenue u
MIPUMEHCHHUE CEPHOMN KUCIIOTHI

40. | lIpakTuyeckas padora Ne4 Pemenue
IKCMIEPUMEHTATIBHBIX 33134 0 Teme «lloarpyrma
KHCIIOPOJa»

41. A3BOT U ero cBoicTBa

42, AmMmMmnak u ero coeanaernsa. Conu aMMOHUS

43. Oxcunpl a30Ta

44, | A30THas KHCIIOTa KaK 3JICKTPOJIUT, €€ TPUMEHEHNE

45. | A30THas KHCJIOTa KaK OKHUCIIUTEIb, €€ TIOJydeHHE

46. | ®ochop. Coequnrenus docdopa. [Tonsrue o
dhochopHBIX y1oOpeHUIX

47. Yraepon

48. Oxkcunpl yriaepoaa

49. VYroJibHAs KUCIIOTA U €€ COJIN.
JXecTkocTh BOJBI M CIIOCOOBI €€ YCTpaHEeHUS

50. | Kpemnuit

51. CoenuHeHusI KpEMHUS

52. CunukaTHas TPOMBIIUIEHHOCTh

53. | IIpakTuyeckas padora NeS Pemienue
SKCIEPUMEHTATBHBIX 3a7a4 1o TeMe «I[loarpynmna azota
U yTIIepoJia

54. | IIpakTnyeckas padora Ne6

HOJ'IyLIeHI/IC, CO6I/IpaHI/Ie 1 pacCliO3HABAHHUC I'a30B




55. | O6o6menue o teme «HemeTammbny 1

56. Kountpoabsnas padora Ne3 no reme «Hemeramib 1
Tema 5. O6001eHHe 3HAHMI 110 XUMHUH 32 KypC 139
OCHOBHOM 1IKO0JIbI. [IoAr0TOBKA K HTOr0OBOM
arrecrauuu (I'MA)

57. | llepuoauueckuii 3akoH u Ilepuoanueckas cucrema 1
J. . MeHzeneeBa B CBETE TEOPUU CTPOEHUSI aToOMa

58. | 3aKOHOMEPHOCTH U3MCHECHHSI CBOMCTB 3JIEMEHTOB U UX 1
COCIMHEHUH B TIEPHOJIaX U TPYIIIAX B CBETE
MPEACTABJICHUI O CTPOCHUH aTOMOB AJIEMEHTOB.
3nauenne [lepronnyeckoro 3akoHa

59. | Buapl XUMHUYECKUX CBSI3€H U THITHI KPHCTAUTMIECKUX 1
penieTok. B3auMoCBsI3b CTPOEHUSI U CBOMCTB BEIIIECTB

60. | Knaccuukamus XUMHUECKUX PEaKIUi 10 Pa3INnIHBIM 1
MIPU3HAKAM.

61. CKOpOCTh XMMHUYECKUX peakLuii 1

62. | Knaccuduramnusi HEOPraHUIECKUX BEIICCTB 1
CBoliCTBa HEOPraHMYECKUX BEIIECTB

63. | I'eneTuveckue psapl MeTaJlIa, HEMETAIIA U 1
MEePEX0THOTO MeTajuIa

64. Tpenunr-rectupoBanue no Bapuantam ['MA nponuibrx 1
JIET ¥ JICMOBEPCHUH

65. Konrpoabsnas padora Ned4 Pemenue [ 1A 1

66. [IpomexxyTouHas aTrectanus B hopMe KOHTPOJIBHON paboThI 1

67. Pemenne pacuerHsix 3agad. O6001meHNE 1 1
cUCTeMaTu3alus 3HaHUH
Hroro: 674




CpencTBa KOHTPOJIS
KonTtpoabsHas padora Nel mo Teme «ATOMbI XHMHYECKHX 3JIEMEHTOB)

Bapmuanr 1.

Pacnooxure XUMHYISCKHE 3JICMCHTBI, CUMBOJIBI KOTOPBIX JaHBI B IIOPAIKE:

a) Bo3pacTaHus HeMeTaumaeckux cBorctB — N, F, Be.
0) Bo3pacTaHus MeTaUTHYecKux cBoiicTB — Rb, K, Cs.

Omnpenennure BUJ XUMUYSCKOW CBsI3M JiIs BemiecTB ¢ ¢popmynamu: Mg, MgF,, F,, N2Os.
3anumuTe cXxeMbl 00pa30BaHUM 3THUX CBSI3EH.

3anoysHUTEe TAOJIHILY.

DJIeMEHTapHbIE YACTHUIIbI N3oTomnbl

57Fe 55Fe

I .+

p

P

3) ¢

Borunicnute MaccoBble [0JIM XMMHYECKHX 53JEMEHTOB B BelIecTBe MO ero (opmyre
Fe(OH)3
KonrtpoabHnas padora Nel no teme «ATOMbI XUMHYECKHX 3JIeMEHTOB)

Bapuanr 2.

Pacnonoxxure XuMHYECKHUE 9JICMCHTLI, CUMBOJIBI KOTOPBIX JAAHBI B IIOPAJAKE:

a) BO3pacTaHKs HeMETaJUTHYECKUX cBocTB — Si, S, Al
0) BO3pacTaHMs METaNIMYECKUX CBOICTB — Si, Ba, Mg.

Onpenenure BuJ xumuueckoi cBs3u i BenlectB ¢ dopmynamu: K, KCI, NCl;, O;.
3anuiuTe cXeMbl 00pa30BaHUM ITUX CBS3EH.




3. 3amosiHUTE TAOIMITY.

DNeMeHTapHbIE YaCTUILIBI H3oTonsl

338 308

5+

5) 0

6) ¢

Brruncnaute wmaccoBble JOJM XUMHUYECKHUX DJJIEMEHTOB B BEIIECTBE MO €ro Gopmyrsie
HsPO4
KourtpoJabHnas padora Nel no reme «KATOMbI XUMHYECKHX 3JIEMEHTOB)

Bapuanr 3.

Pacnomoxure XUMHYISCKHE 3JICMEHTBI, CUMBOJIBI KOTOPBIX JaHBI B IIOPAIKE:

a) BO3pacTaHUs HEMETAUTMYECKUX CBOMCTB — P, S, Si.
0) Bo3pacTaHus METAUTMYECKUX cBoicTB — Ga, B, TI.

Omnpenenute BUI XUMHUECKOH cBsizu i BernecTB ¢ dopmymamu: Li, LICl, Oy, SiCl,.
3anummTe cXeMbl 00pa30BaHUN ITHUX CBS3CH.

3anoyHUTe TAOJIHILY.

DJIeMEHTapHbIC YACTHUIIbI N3oTomnbl

39K 4UK

T F

8) 0

9) &

Breruncinre MaccoBEIE J0JIN XUMHWUYECCKHUX JJICMCHTOB B BCIICCTBEC IIO €I0 (1)0pMy.]'Ie
Al,(SO4)s

KounrpoJsbHas padora Nel no reme «KATOMBI XUMHYECKHX 3JIeMEHTOB)

Bapuanr 4.

Pacnonoxure XuMHYECKHUE 9JICMCHTLI, CUMBOJIBI KOTOPBIX JIAHBI B IIOPAJIKE:

a) BO3pacTaHKs HEMETAJUTMIECKUX cBo#cTB — P, S, Si.
0) Bo3pacTaHus METAUTMYECKUX CBOMCTB — Ga, Al, Zn.

Onpenenute BUI XuMU4eckoi cBs3u st BemectB ¢ Gopmynamu: Clp, NaCl, Na, SCls.
3anuiuTe cXeMbl 00pa30BaHUM ITUX CBS3EH.




3. 3amosiHUTE TAOIMITY.

DNeMeHTapHbIE YaCTUILIBI H3oTonsl

e 37Cl

0) .+

p

KOy

12)¢

4. BpluuciauTe MaccoBBIE JIOJM XMMHUYECKHMX DSJIEMEHTOB B BEIIECTBE IO ero (opmyse
NaOH

KonTtpoabHnas padora Nel no reme «ATOMBbI XUMHYECKHX 3JIEMEHTOB)»
Bapmuanr S.
1. Pacrmoyio)xuTe XuMHYECKHUE 3JICMCHTBI, CUMBOJIBI KOTOPBIX JaHBI B IIOPSAIKE:

a) BO3pacTaHHs HEMETAUTNYeCKuX cBoicTB — Be, C, Li.
0) Bo3pacTaHus MeTaLTMIecKuX cBoicTB — In, B, Ga.

N

Omnpenennure BUA XUMHUYECKOW CBsi3u s BemecTB ¢ popmymamu: K, Hp, KO, H,0.
3anumuTe cXxeMbl 00pa30BaHUM 3TUX CBSI3EH.

3. 3amosHUTE TAOIHILY.

DJIeMEHTapHbIE YACTHUIIbI N3oTomnbl

SAr “OAr

3y .+

p

)0

15) ¢

4. BbIUHCINTE MAaCCOBBIE OOJM XMMHUYECKHX DJIIEMEHTOB B BEIIECTBE MO €ro Q)opMyne
H2SO4

KonrpoJsbHas padora Nel no reme «KATOMBbI XUMHYECKHX 3JIeMEHTOB)

Bapuanr 6.

1. Pacmoioxute XUMHYECKHE 9JICMCHTHI, CUMBOJIBI KOTOPBIX AAHBI B IIOPAJAKE:

a) BO3pacTaHKs HeMETaJUTHYECKUX cBocTB — Si, S, Al
0) BO3pacTaHMs METAUIMYECKUX cBOiCTB — Fr, Li, K.

2. OmpenenuTe BHI XUMHUECKOW cBsizu st BemecTB ¢ popmynamu: Al, Al,Os, O3, NayO.



3anummTe cxeMbl 00pa30BaHMIA ITHX CBSI3CH.

3. 3amosiHUTE TAOIMITY.

DNeMeHTapHbIE YaCTUILIbI H3oTonsl

T6) .+

p

) P

18) ¢

4. BpluuciauTe MaccoBBbIE JIOJM XMMHUYECKHMX DJIEMEHTOB B BEIIECTBE IO ero (opmyse
KOH

Konnpuxarop k koHTpoIbHOIT padoTe Nel

Ne 3aganus KonTposmpyemblii 371EMEHT 3HaHHI

1. 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XHMHYECKHX JJIEMEHTOB B
[Tepuonnueckoit cucreme xumuueckux sneMeHToB [[.M.MenneneeBa B
npejenax:

1. manbIx nepuonax;

2. TJABHBIX TOJIPYIIIL.

2. Buapl xumudeckoit CBsI3U: KOBaJieHTHAs (TIOJIIpHAsi, HETIOJISIPHAS ), HIOHHAS
1 MeTaJuTM4ecKas. MexaHu3Mbl 00pa30BaHMsI 3TUX CBS3EH.

3. Crpoenue artoma. OmpenerneHue 3JIEMEHTApHBIX YacTHIl: IPOTOHOB,
HEUTPOHOB, SJIEKTPOHOB

4, AToMHas n MOJICKYJIAApHAsA MAacCChI. Brranciaenune maccoBoit JOJIN
XUMHUYECCKOI'O 3JIEMEHTA B BEIICCTBEC 110 €I'0 (bopMyne.

KonTtpoabHnas padora Ne2 no reme «CoeMHEeHUsS] XUMUYECKHUX 3JIEMEHTOB»

Bapuant Nel

=

W3 nepeunst GopMys1 BRITUIINTE OTACIBHO (POPMYJITBI OKCHIIOB, OCHOBAHHM, KUCIOT U
coneii u maiite um HasBauus: NaOH, Cu,0, Fe,(S0,)3, HNO3, SO,, H,S Ba(OH),, CuCl,.
2. VYkKaxure 3apsabl HOHOB U C.0. 3JIEMEHTOB IS BelIecTB, (hopMyinbl KOTOPbIX: HSO4 1
Fe(OH)3, Ca3z(PO4),. Jlist ruapoKcHaoB (KUCIOTHI M OCHOBAHUS ) 3aIHMIIATE (GOPMYITBI
COOTBETCTBYIOIIUX UM OKCHIOB, a JJISl COTU — (POPMYIIBI THIPOKCHIOB.

Haiinute 00beM (H.y.), KOJIMUYECTBO M YUCIO MOJIEKY 66T okcuaa yriepoaa (1V).

4. B 160mn 20% pactBopa ceproit kuciaotsl HaSO4 (p = 1,15r/Mi1) pacTBopriu emie 42 ©
H,SO,4 Kakas crana maccoBast gonst H,SO4 B monmyueHHOM pactBope?

w



w

w

w

KonTpoabHnas padora Ne2 no teme «CoeMHeHHs] XHMHYECKHX 3JIEMEHTOB)
Bapuant Ne2

W3 nepeunst GopMys1 BBITUIIUTE OTACIBHO (POPMYJIIbI OKCHIOB, OCHOBAHUIA, KUCIOT U
coueii u maite uM HazBanus: Na ,0, CuSO,, HNO,, Fe(OH)3, HNO3;, K;SO,4, KOH, SOs.
VYKakuTe 3apsiibl HOHOB M C.0. 3JIEMEHTOB JIIsI BEIIECTB, GopMyIibl KOTOphIX: HSiOs3,
Fe(OH)2, Alx(SO4)3. dist ruapOKCHIOB (KUCIOTHI M OCHOBAHHMS) 3aITHIITUTE (HOPMYJIbI
COOTBETCTBYIOIIMX UM OKCHJIOB, & ISl COIH — (POPMYJIIBI THIPOKCHIOB.

Haiinure o0beM (H.y.), KOJIMYECTBO M YMCIIO MOJIeKya 132kr okcuaa yriaepona (1V).

N3 320r 5%-Horo pactBopa rugpokcua Hatpus Beinapwin 120r Boapl. Kakas crana
MmaccoBas joist NaOH B pactBope?

KontpoabHas pa6ora Ne2 no teme «CoequHeHHs] XUMHYECKUX IJIEMEHTOB)»
Bapuant Ne3

W3 nepeunst popMy BEIMUIINTE OTACITBHO (POPMYITBI OKCHIIOB, OCHOBAaHHM, KUCIIOT U
coneit u paiite um HasBauus: Ca(OH),, CO,, Aly(CO3)s3, H3PO4 H2Si03, KOH, NaySQOy,
A|203.

YkaxuTe 3apsijibl HOHOB H C.0. 2JICMEHTOB JIJIS BEIIeCTB, popMyisl koTopbix: H,CO3 n
Cu(OH),, NaNOs. 1515t TuaApOKCHAOB (KUCIOTHI U OCHOBAHUS ) 3aIHIITUTE (POPMYITBI
COOTBETCTBYIOIINX UM OKCHJIOB, a JJISl COJTH — (POPMYJIIBI THIPOKCH/IOB.

Haiinure 00beM (H.y.), KOJIMYECTBO M YMCIIO MOJIeKya 162r okcuma azota (V).

B 650mi1 5%-ro0 pactBopa xiopoBogopoaa HCI (p = 1,2r/mi) pactBopuiu erie 33,61
xj0poBoiopoaa. Kakas crana maccosas nosist HCl B mosyuennom pactBope?

KonTpoabHast padora Ne2 o teme «CoeuHeHUs] XMMHUYECKHUX JIEMEHTOB»
Bapuant Ned

N3 nepeuns GpopmMys1 BBEITUIIUTE OTAEIBHO (POPMYIIBI OKCHUIOB, OCHOBAHHM, KHCIIOT U
cojeii u maiite um HasBauus: K,O, CaSO,4, HNO3, Fe(OH)3;, H,CO3, Cu,SO,4, NaOH,
H,0.

VYKakuTe 3apsIbl HOHOB M C.0. 3JIEMEHTOB JJIS BEMIECTB, (hopMyItbl KOTOphix: Al
(Si03)3, Fe(OH),, H2SO,. [iist ruapokcumaoB (KHCIOTHI K OCHOBAHUS ) 3aITUIINTE
(hbopMyJIBI COOTBETCTBYIONIUX UM OKCHJIOB, a JUISl COJIM — (DOPMYJTBI THAPOKCHIOB.
Haiinure 00beM (H.y.), KOJIMYECTBO M YMCIIO MOJIeKY 432kr okcuza asora (V).
Coneprxanue coJiel B okeaHCKoM BoJie paBHa 3,5%. Kakasi Macca coiM oCTaHeTCsl MocCiie
BBIMapUBaHUs 3 KI' TAKOU BOJIbI

Komndukarop k KOHTpOIbHOM padoTe Ne2

Ne 3ananus KonTtponupyemslii 31eMeHT 3HaHUI

1. KJ'IaCCI/I(I)I/IKaI_II/IH HCOPraHNYCCKUX COCIMHEHUH: OKCHAbI, KHCJOTHI,
OCHOBaHUs, COJIH.

2. CreneHb OKHUCIEHUS 3JIEMEHTOB. 3apsiabl MOHOB KHUCJIOT, OCHOBAaHUM,
CoJIeH.

3. Mounspubiii  06beM Taza. Ywucno Asoraapo. Emunuiia kommuecTBa




BellleCTBa — MOJIb. ATOMHAsI U MOJIEKYJIIpHas Macchl. MosisipHast Macca.

4. MaccoBas 10715 BEIECTBA B pacTBOPE. ATOMHAsl U MOJIEKYJISIPHAs! MacChl.
Momnspnas macca.

KonTtpoabHnas padora Ne 3
1o teme «3MeHeHusl, MPOUCXOsIIINE C BelIeCTBAMM
Bapuant Nel

1. 3anumuTe ypaBHEHHE PEAKIMU 110 cXeMaM. YpaBHANWTE ypaBHEHHE XUMUYECKOW peaKIuu.
YKa)XHuTe UX THUIL:

a) runpokcuy xenesa (1) — oxcun xenesza (1) + Boga
0) mutpar 6apus + cynbdar xemnesa (I11)— 7+ ?

B) CE€pHas KHUCIJIOTa + aTtoMUHUN — 7+ ?

r) okcun pochopa (V) + Boa — pocdopHas KucioTa.

2. CKOJIBKO TpaMMOB Ocajika oOpasyeTcs pu B3anMoaeicTuii 160 T 15%-HoT0 pacTBopa
cynsara meau (1) ¢ n306pITKOM rUAPOKCH A HaTpHsi? KakoBO KOJIMYECTBO BEIIECTBA
obpasyromerocs ocaaka? CKOJIbKO MOJICKYJ OCaKa TP 3TOM TOJIYUIUTCS?

KounTpoasHnas padora Ne 3
no treme «3MeHeHMs1, MPoUCXOsilIMe C BelleCTBAMM
Bapuant Ne2

1. 3anummuTe ypaBHEHUS PEAKIIMK 110 cXeMaM. YpaBHINTE ypaBHEHUE XUMUYECKON
peakuuu. YKaXuTe UX THUIL:

a) okcua KanbIus + okeun pochopa (V) — docdar kanbims
0) amoOMUHUE + coJisTHas Kucjaora — 2 + ?

B) TUJPOKCH/T AIFOMUHKSI —> OKCHUJ] aJTFOMHHHS + BOJIA

r) ocdar HaTpus + kapOoHaT Kanpuusg —? + ?

2. Kakoit 06bem Boziopoza (H.y.) oOpasyercst pu B3aumoeiictBuu 650 Mr 1i1HKa,
conepsxkaniero 20% mpumeceii, ¢ U30BITKOM COJISIHOM KHCIOTHI? KakoBO KOMYECTBO
Bo0poa? CKOJIBKO MOJIEKYJI BOJOPO/1A IIPU 3TOM HOIY4UTCS?



KonTtpoabnas padora Ne 3
1o rteme «M3meHeHus, NPOUCXOAsIIUE ¢ BelleCTBAMI
Bapuant Ne3

1.3anumuTe ypaBHEHUs peakuil 0 cXxeMaM. YpaBHSITe ypaBHEHHNE XUMUYECKOMN peakluu.

VYKaxkuTe UX THIIL:
a) HUTpAT KAl — HHUTPHUT KU + KHUCIOPO]T
0) okcua azora (V) + Boga —a30THas KUCIOTa
B) cepHas KucioTa + ruapokcun xxenesza (1) — 2+ ?
') OKCUJ aJIFOMUHUA + Kanpuuid — ? + ?

2. Kakoit 00beM yriekucioro rasza (H.y.) o0pa3yeTcst IpH B3auMOACHCTBHH C H30BITKOM
a30THOM kucnoThl 250 T u3BecTHsAKA (KapOoHaTa Kaimblus), coaepxariero 20% npumeceit?
KakoBo xonmuecTBO yriaekucioro raza? CKoJIbKO MOJIEKYJ YIIEKUCIOT0 ra3a npu 3TOM
MTOTY4IUTCS ?

Koaudgukarop kK KOHTPOJLHOM padoTe Ne3

No 3aganus KonTponupyemslii 31€MeHT 3HAHUI

peakuuii. 3aK0OH COXpaHEHUSI MacChl BEIIECTB.

1. VYpaBHeHHsT XuUMUYeCKHX peakmuil. Kiaccudukammss XUMHUYECKHX

KOJWYECTBA BEIIECTBA — MOJIb. MaccoBas J0Jid BEMIECTBA B paCTBOPE

2. VYpaBHEHHUSI XMMHYECKUX pEaKIui. ATOMHAs W MOJICKYJISIpHAas MaccChl.
Monspras macca. MouisipHbiii 00beM raza. Uucino ABoraapo. Epumauia

Kontpoabnas padora Ned4 no teme «PacrBopenue. PacTtBoprbl. Peakuiuun noHHOTO 00MeHay.

Bapuanr 1.

1. Jlanbl ypaBHEHUS:
1. FeO + 2H*=Fe** + H,0
2. SiOs*" + 2H" = H,Si050
3. OH + H" = H,0

CBOﬁCTBa, KaKoOT'0 KJIacCa 3JICKTPOJIMTOB OIIMCAaHbI 3TUMH MOHHBIMHA ypaBHCHI/IHMI/I?



JI1st IpuBEACHHBIX HOHHBIX YPAaBHEHHUM 3aIIMIIUTE MOJICKYJISIPHBIC YPAaBHEHUS.

2. 3anummuTe ypaBHEHUS PEAKIIHii, C TOMOIIHIO0 KOTOPBIX MOKHO OCYIIIECTBUTH CIICIYIOIINE

IIPEBPALLEHUS U PACCMOTPUTE MOCIEAHUM nepexon B ceere TO/L:
Li 0 Li,O O LiOH 0O LiNOg3

3. Kakoe xoim4ecTBO THAPOKCHIA Kalus Hy>KHO 11 HedTpanu3anuu 980 T 20% - ro
pactBopa hocPopHO KHCIOTHI IO CPEAHEH cOJTn?

KonTtpouabHas padora Ned4 no teme «PactBopenue. PactBopsl. Peaknnu noHHOro od0MeHa».
Bapuanr 2.

1. [anbl ypaBHEHUS:
1. 2H + Cng_ =CO, 1+ H,O
2. 2H* + Cu(OH),0 = Cu** + 2H,0
3. Zno + 2H+ — Zn2+ + H20

CBOﬁCTBa, KaKoro Kj1acca 3JICKTPOJIMTOB OIIMCaHbl 9TUMH MOHHBIMU ypaBHeHI/IﬂMI/I?

JlJ1s IpUBECHHBIX HOHHBIX YPABHEHUH 3aMUIINTE MOJIEKYJISIPHbIE YPaBHEHHUS.

2. 3anuummuTe ypaBHEHHUS PEAKLHi, C TOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBUT CJIELYIOIIHE
MpEeBpAIllEHUs U pacCCMOTPUTE MOCIeIHMIN niepexo1 B ceere TO/I:
S O SOZ O HzSOg UJ N32803

3. Kakoe 06b&M Bo10poia (H. y.) BBIAEIUTCS IPU PACTBOPEHUH B CONISIHOM KucnoTe 130 mr
LMHKa, cojepxkarero 20% npumeceir?

KonTpoabHasi padora Ne4 no reme «PacrBopenne. PactBopbl. Peaknimu mOHHOro 00MeHa.
Bapuanr 3.

1. Janbl ypaBHEHUS:
1. NH4+ + OH = NH3O + H,O
2. Cu** +20H = Cu(OH),0
3. H,Si0s[+20H = Si0z?* + 2H,0
CBOﬁCTBa, KAaKoOro Kjacca BHCKTPOJII/ITOB OIIMCAaHbl O TUMHU MOHHBIMHA ypaBHeHI/IHMI/I?

I[J'IH NMPUBCACHHBIX HOHHBIX ypaBHeHI/Iﬁ 3aIMUIIUTC MOJICKYJIAPHBIC YPABHCHU.
2. 3amnumwuTte YpaBHCHUA peaKHHﬁ, C IIOMOIIBIO KOTOPBIX MOKHO OCYHICCTBUTDH CIICAYIOIINC

IpeBpalliCHUS U paCCMOTPUTC HOCJ‘IGI[HI/IfI Mepexoa B CBCTC Tgﬂi
SiJ SlOz 0 Na28i03 O H28i03



3. Kakoe 00béM yriexucnoro rasza (H.y.) BBIACTUTCS IPpH B3auMoieiictBuu 15T kapOonara
HaTpusi, coaepxkamiero 10% npumMecei, ¢ U3OBITKOM COJITHON KUCIIOTHI.

Konnpuxarop k KOHTpPo/IbHOI padoTe Ned

Ne 3aganus KonTposmpyemblii 371EMEHT 3HaHHUI

1. MouiekynspHble 1 MOHHbIE YpaBHEHUS XUMUYECKHX peakuuil. CBolcTBa
BeIIecTB (KUCIIOT, OCHOBAHUH, OKCHJIOB, COJICH)

2. I'eneTndeckue psaabl. YpaBHEHUs XUMUYECKUAX PEAKIUN.

3. VYpaBHEHUs] XMMHUYECKUX peakuuid. ATOMHAss M MOJIEKYJIspHas Macchl.
Mounspras macca. Mousipablii  00beM raza. EnuHuma kojudectsa
BEIECTBAa — MOJIb. MaccoBasi JI0Jisl BELIECTBA COJIEPIKAIIEro B IMPUMECH.
3aK0oH COXpaHEHUsI MaCcChl BEIIECTB.

HToroBasi KOHTpPOJLHAsA padoTa (TeCcToBOE 3aJaHKeE)
Bapmuanr 1
Yactp A

Al. IIponymeHHbIM CIOBOM B YTBEPXKIEHUU «B COCTaB... 030Ha BXOJAT 3 aTOMa KHCIOPOAA»
ABJIACTCS

1) aroma 2) BemiecTBa 3) MOJIEKYJIbI 4) raza

A2. BanentHocts |l cepa nposiBiisieT B
1) cepoBojgopoe 3) cynbdare HaTpus

2) cepHOU KUCTIOTE 4) cynbdute HaTPUS

A3. Hanmenrbias MOJISIpHAsA MaccCa y BCIICCTBA

1) Fe;0;  2) Fe(OH), 3)Fe(OH);  4) FeO
A4. PearupytoT ¢ Boji0il 06a okcuja:
1) CuO u Si0; 3) Fe;,0Os;u Cal

2) Na,O u SO3 4) Al,03 1 CO,

AS. I'unpokcu HaTpUst



1) pearupyer ¢ OKCUAOM MarHus
2) pearupyer ¢ OKCUAOM Kajus
3) pasnaraercs IpU HarpeBaHUU

4) pearupyer ¢ CEpHON KUCIOTOU

A6. C pacTBOPOM COJISTHOM KHCJIOTHI pearupyroT 00a BEIIeCTBa:
1) Cu NaCl 3) Mg u Ba(OH);

2) CaCOs u Cu 4) KOH n Ag

AT7. Ilpu B3auMOIEHCTBUM CEPHOM KUCIOTHI C OKCHIOM HaTpusi 00pazyeTcst
1) oxcun cepsi(1V), Bona u HaTpuit

2) cynabdaT HaTpHUS U BoJa

3) rumpoxcun HaTpust U okcu cepri(VI)

4) BOIOpPOJ, HATPUH U cepa

A8. Xnopuj 1iHKa 1 BoJa 00pa3yroTcs TPH B3aUMOICHCTBUH
1) nmHKa C ra3000pa3HbIM XJIOPOM

2) IMHKA C COJITHOM KUCIOTOM

3) nuHK ¢ xnopugom meau(I1)

4) TUaPOKCHIA IMHKA C COJITHON KUCIOTOM

A9. K 01HOMYy reHeTH4ECKOMY psZy OTHOCSITCS BCE BELIECTBA IPYIIIIbI
1) Na, HNOs, NaCl 3) Ca0O, C0,, CaCO0s

2) S, HzSOg, SOZ 4) P, Ba01 PZOS

A10. B peakiuto, ypasuerue kotopoit 3HNO3 + AI(OH)3 = AI(NO3); + 3H,0 Bcrymarot 3
MOJIb KHCIIOTHI. B pe3ynbrate moirydaeTcsi COJb B KOJIMYECTBE BEIIECTBA

1) 1 monb 2) 2 mouib 3) 3 Mmouib 4) 4 Monb



Yactr B

B1.YcranoBure COOTBETCTBUE MEXKIY (DOPMYJIOH BEIIECTBA U €T0 Ha3BAaHUEM.

OOPMVIJIA HA3BAHUE

1) KOH A) xapOoHaT Kaus
2) KNO3 b) okcun kamus

3) K20 B) ruapokcun kanus
4) KoCO3 I') HuTpar kanus

3anumuTe B Ta0nuily OyKBbI, COOTBETCTBYIOIINE BIOPaHHBIM OTBETAM.

1 2 3

B2. YcTanoBUTE COOTBETCTBHE MEXKIY YPABHEHUEM M THIIOM XUMHUYECKOW PEAKIINU.

YPABHEHUE THUII

1) 0, + 4NO; + 2H,0 = 4HNO3 A) pasioxeHue
2) AgNQ3 + HC1 = AgCl| + HNO3 B) coenunenue
3) CaCO3 = CaO + CO,t B) 3amemienue
4) Fe + CuS04 = FeSO, + Cu ') oOMmen

3anuimmure B Ta6JII/II_Iy 6YKBBI, COOTBCTCTBYIOIIIUC BBI6paHHBIM OTBCTaM.

1 2 3




B3. PeaKHI/II/I, MPOTCKAOIIUC C BBIACIICHUCM SHCPIrUr, HA3bIBAKOTCA

Yacts C

C1. 3anuuuTe Bce ypaBHEHUS PEaKUil COIVIACHO LIETIOYKE MPEBPAIEHUN. YKaXKUTE TUII 4-0i1
peaKIum.

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

C2. PaccunTaiiTe Macchl HCXOIHBIX BEIIECTB, HEOOXOAUMBIX ISl mojydeHus 2,33 1 cynb(ara
Oapus B peakIuy HEHTpaIU3aluu. 3aluIInuTe X0 PEeIICHUS.

HToroBasi KOHTpPoJLHAsA padoTa (TeCcToBOE 3aJaHKeE)
Bapmuanr 2
Yactp A

Al. IIponyiieHHBIM CJIOBOM B YTBEPKJICHUU «B cocTaB ... Xjopa BXOAAT 2 aToMa XJjopa»
SIBJISIETCS

1) BemecTBO

2) MoJjeKyna

3) arom

4) ra3z

A2. BanentHocts 11 sxene3o nposisisier B

1) FeO  2) FeCl, 3) Fe;03  4) FeSOq
A3. Haunbouibirast MoJsipHasi Macca y BelecTBa

1) HNO; 2) HNO; 3) NO 4) NO,
A4. Pearupytot ¢ Bos0it 06a okcuaa

1) K20 u P,0Os 3) FeO u BaO
2) ZnO u SiO, 4) A1,03uS0O,
AS. I'uapoxcun 6apus

1) pearupyer c 1IeI0YbIO

2) pearupyer ¢ KUCIOTaMHU



3) pasnaraercs IpU HarpeBaHUU
4) oxucnsiercs Ha BO3AYyXE
A6. C pacTBOpOM COJISTHOM KHUCIIOTHI pearupyror 00a BelecTna:
1)Zn u CuO 3) K2CO3 u SO,
2) Su CO, 4) NaOH u Ag
AT7. ITpu B3auMOEHCTBUM CEPHOM KUCIOTHI U TUIPOKCUIA Kalusi 00pa3yroTcs
1) oxcun cepsl (1V), okeua xanus u Boga
2) cynbdat Kajaus U Boja
3) BOIOPOJ, OKCHUJI KaJIUs ¥ BOJIA
4) cepa, KaJquil ¥ BOJOPOT
A8. Xnopua Maraust 1 BOJOPOJI 00pa3yroTcs MpH B3auMOAEHCTBUN
1) ruznpokcua MarHus ¢ COJISHOW KUCIOTON
2) oKcuaa Mar"us ¢ COJITHOM KUCIOTON
3) MarHus ¢ COJISTHOW KHCJIOTOM
4) xapOoHaTa Mar"us ¢ COJSHOM KUCIOTON
A9. BenjectBaMu 0JHOTO T€HETUYECKOTO PsIa ABJISIIOTCS BCE BEUIECTBA IPYIIIBI
1) N,, CaO, N,Os5 3) BaO, CO,, BaCo03
2) Si,H2Si03,S0, 4) Na, NaNO3;, NaOH
A10. B peaknuuto, ypaBaenue kotopod 3KOH + HzPO4 = K3PO4 + 3H,0
BCTymaer 3 MoJjb 1eno4n. B pe3ynpTaTe noiaydaercs coJib B KOJIMUYECTBE BEIIECTBA
1) Il moib  2) 2 MoJIb 3) 3 mosb 4) 4 monb
Yacrs B

B1. YcranoBurte cOOTBETCTBHE MCKAY (1)0pMy'J'IOI71 BCIICCTBA U €I'0 HAa3BaHHUCM

OOPMVIJIA HA3BAHUE
1) Ca(OH); A) cynbhaT KambIus
2) CaS03 B) oxcup kanbLus

3) CaS0,

B) ruapoxcua kampius



4) CaO I') cynbdur xanpims

3anummure B Ta0IUIly OYKBBI, COOTBETCTBYIOIINE BHIOPAHHBIM OTBETAM.

1 2 3 4

B2. YcraHoBuTE COOTBETCTBHE MEXAY YPABHEHHEM U TUIIOM XMMHUYECKON PEAKIIMH.

YPABHEHUME THUII

1) 4HNOj; = 0,1 + 4NO;1 + 2H,0 A) pasnokeHue
2) Mg+HCI = MgCl +H,1

3) CaO + C0,1 = CaCOs) b) coenunenue
4) Zn + CuSO4 = ZnSO,4 + Cu B) samenenne

3anumuTe B Ta0nHIly OYKBBI, COOTBETCTBYIOIINE BIOPAaHHBIM OTBETAM.

1 2 3 4

B3. 3anummTe Ha3BaHKWE pEaKLHid, MPOTEKAIOIINX C MOTJIOIEHUEM SHEPTHH.

Yacts C

C1. 3anumuTe Bce ypaBHEHHUS PEAKIUI COTJIACHO LIETIOYKE MPEBpAIICHUH. Y KaKUTE TUIT 4-011

pCaKuu
1 2 3 4
Al — A1203 — A1C13 — AI(OH):J, — A12(504)3

C2. PaccunraiiTe Macchl HCXOAHBIX BELIECTB, HEOOXOIUMBIX AJ1s ony4yenus 13,6 r cynbdara

KaJibllys B pCaKIUU HeﬁTpaﬂHL’»aHHH. 3anummTe X0 PCUHICHMA.

HUTorosasi koHTpoJLHAsA padoTa NeS (TecToBoe 3axanne) otBetel Yactu A u B

Ne 3apanus Al |A2 |A3 |A4 |A5 |A6 |AT |A8 |A9 |A10 |B1 B2 B3

Bapuantl 3 11 (4 |12 |4 |3 3 14 2 |1 BI'bA |BI'’AB |3x30Tepmuueckoit




Bapuanr 2 2 |13 12 |1 |2 |1 2 |3 |4 |l BI'Ab |ABBB |OHnorepmuueckoit

Yacrs C (Bapuanrtl)
Cl1. 3anumure Bce ypaBHEHHS peaKLIUN COTIACHO LIETIOYKE IPEBPAIICHU.
VYxkaxute TUI 4-0¥ peakuuu.

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

Conep:xaHue BEpHOTO OTBETA

[IpuBeneHbl ypaBHEHUsI peakluii, COOTBETCTBYIOIIINE CXEME MPEBPAIICHNM, YKa3aH TUIl 4-oif
peakuuu

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

4) Zn(OH); = ZnO + H,0, pa3zioxeHue

VYkazauus 1mo oleHUBaHUIO baser

(momyckaroTcst HHbIE POPMYIUPOBKH OTBETA, HE NCKAYKAIOIIHNE €TO0 CMBICTIA)

OTBeT MpaBWIbHBIN U MOJIHBIN, BKIIOYAET BCE Ha3BAHHBIC DJIEMEHTHI 5

B oTtBete momymiena omubka B 0JHOM U3 YpaBHEHUI WJIM HEMPABUJILHO YKa3aH TUI peakuuu |4

B oTBeTe MOMyIIeHBI ONTMOKH B JIFOOBIX JABYX YPaBHCHHSIX WM JOMYIIEHA OIMHMOKA B OJTHOM U3 |3
YpaBHEHUH U HEMPABUJILHO YKa3aH TUIl PEaKIIUu

B otBeTe momymieHbl omMOKH B JIIOOBIX 3-X YpaBHEHUSIX WJIH JOIYIIIEHA OIMMKUOKa B 2-X 2
YpaBHEHUSAX ¥ HEMPABUJILHO YKa3aH THI PEAKIIUU

B oTBeTe momyieHs! ommOKy B J100BIX 4-X ypaBHEHUSX WM JIOMYyIIeHa omKOKa B 3-X 1
YPaBHEHUSX U HEMIPABWJIBHO YKa3aH TUII IEAKUUU

Bce aneMeHTHI 0OTBETa 3aCaHbl HCBCPHO 0

C2. PaccuuTaiiTe Macchl HCXOIHBIX BEIIECTB, HEOOXOAUMBIX JUIsl mony4deHus 2,33 r cynbdaTa
Oapus B peaKIuu HEHTpaIu3aIiy.

COI[ep)KaHI/IC BCEPHOTO OTBCTA

1) CocrapieHO ypaBHEHHE PEAKIIMH HENTPATU3AIUK
Ba(OH); + H,SO,4 = BaSO,4 + 2H,0

2) Onpenenena macca cepHoii kuciaoTel M( H2S04) = 2,33 : 233 « 98 = 0,98 (1)




3) Onpenenena macca rugpokcuaa 6apust m(Ba(OH)y) = 2,33 : 233« 171 = 1,71(1)

Yka3aHus 10 OLEHUBAHUIO (JIOIYCKAIOTCS HHBIE (DOPMYITMPOBKH OTBETA, HE UCKaXKatoie ero | bamsl

CMBICJIA)

OTBeT NpaBUIbHBIN U TIOJHBIN, BKJIOYAET BCE Ha3BaHHBIE AJIEMEHTHI 3
B otBeTe nomymieHb OMMOKHA TOIBKO BO 2-M UJTM TOJBKO B 3-M 3JIEMEHTE 2
B oTBeTe nomyieHbl oMOKN Kak BO 2-M, TaK U B 3-M 3JIeMEeHTaXx. 1
Bce aneMeHThI 0TBeTa 3an1MCaHbl HEBEPHO 0

Yacre C (Bapuant 2) Cl. 3anumure Bce ypaBHEHMsI peakLUil COrJIacHO LENOYKe MPEeBpaIleHHH.
VYkaxkurte T 4-oil peakiuu

1 2 3 4

Al — Al1,05 — AICl3 — A1(OH); — Al15(SOu)s

ConeprxaHue BEpHOTO OTBETA

[IpuBenenb! ypaBHEHHUS peaKIlfii, COOTBETCTBYIOIHE cxeMe npeBpamennii 1)2A1 +
30,1 =2A1,03

2) Al,05+ 6HC1 = 2A1C15 + 3H,0
3) A1C13+ 3NaOH = A1(OH)3| + 3NaCl

4) 2A1(OH)s] + 3H,S04 = A15(SO4)3 + 6H,0, 06men

VYka3zaHus 10 OLIEHUBAHUIO (JOIMyCKatOTCs MHbIe (POPMYITUPOBKHU OTBETA, HE basbr
HCKa)KalolI1e ero CMbICIIa)

OTBeT HpaBPIJII)HI)II;'I u HOHHBIﬁ, BKJIIOYAcT BEC Ha3BaHHBIC 3JICMCHTHI 5
B otBete JA0ITyliceHa oImnoOKa B OIJHOM U3 ypaBHeHI/Iﬁ HJIN HCIIPABUJIBHO YKa3aH THIL 4
pCaKuu

B oTBeTe momymieHb! OMMOKY B JIFOOBIX ABYX YPaBHEHHSIX WM JOMYILEHA OINOKa B 3
OJIHOM M3 YPaBHEHUI U HEMPABUIIBLHO YKa3aH TUI pPeaKluu

B oTBeTe momyiieHbl OMUOKH B JTFOOBIX 3-X YPaBHEHHSX MJIH JIOMYIIEHA OInUOKa B 2-X |2
YPaBHEHUSX U HETIPABUWJIHHO YKa3aH THUIl PEAKIIUU

B oTBeTe momyiieHbl OMUOKH B JTFOOBIX 4-X ypaBHEHHSX HJIH JIOMYIIeHa omunoOka B 3-x |1
YPaBHEHUSX U HEMIPABUWJIHHO YKa3aH THUIl PEAKIIUU

Bce sneMeHThI OTBETa 3alllCaHbl HCBCPHO 0




C2. PaccuuTaiiTe Macchl HCXOJHBIX BEIIECTB, HEOOXOMMBIX JUIs moydeHus 13,6 r cynbdara
KaJIbLIMS B PEAKIMU HEUTpaIU3alluu.

Copep:xaHue BEpHOTO OTBETA U YKa3aHUS 110 OLICHUBAHUIO (JOIYCKAaIOTCS UHbIE bainer
(hOpMYIUPOBKHM OTBETA, HE HCKAKAIOIIUE €T0 CMBICIIA)

CocTaBieHO ypaBHEHUE pEaKLMK HEUTpalIn3auuu

1) Ca(OH); + H,SO, = CaS0O, + 2H,0
2) Paccunrana macca ruapokcuaa kanbius M(Ca(OH),) = 13,6 : 136 « 74 ==7.4 (1)
3) Paccuunrana macca ceproii kucinotel M( H2SO4) = 13,6: 136 * 98 = 9,8 (1)

OTBeT NpaBUIbHBIN U TIOJHBIHN, BKIIOYACT BCE HA3BAHHBIC SJIEMEHTHI 3
B otBeTe nmomyrieHbl OMMOKHA TOIBKO BO 2-M UJTH TOJBKO B 3-M DJIEMEHTE 2
B otBeTe momymieHsl om0k Kak BO 2-M, TaK U B 3-M dJIEMEHTaX. 1
Bce aneMeHThI OTBETA 3aMicaHbl HEBEPHO 0

Koaudgukarop k KoHTpOIbHOI paGoTe NedS

No 3ananust KonTponupyemslii 31€MeHT 3HAHUI

Al Monekyna. BameHTHOCTE. XUMHUUYECKHE (POPMYITBI

A2 Monekyna. BamenTHOCTh. XUMHUUYECKHE (POPMYITBI

A3 ATOMHas U MOJIEKyJIsipHas Mmaccbl. MossipHas macca. JloJist aiemenTa.

A4 Oxcuapl: OTHOIIEHHUE K BOJE, KHCJIOTaM, IejiogaM

A5 OcHOBaHUS: B3aUMOJICHMCTBHE C OKCHIAaMH HEMETAJIJIOB,
KHCJIOTaMHU

A6 XHUMHYECKUE CBOMCTBA KHCIOT (OTHOIICHHE K HHIMKATOPaM,
B3aMMOJIEHCTBHE ¢ METAIIaMH, OCHOBHBIMH OKCHIAMHU, OCHOBAHHUSAMH,
COJISIMHU)

A7 CBolicTBa KHCJIOT

A8 XHUMHUYECKHE CBOMCTBA METAJIJIOB

A9 I'eneTnyeckasi B3aMMOCBSI3b HEOPraHUYECKUX BEUIECTB

Al0 3aKOH COXpaHEHUsI MaCcChl BEUIECTB, MACCOBBIE COOTHOLLIEHUS

B1 Knaccudukanus HeopraHHUECKUX COSAMHEHUI: OKCUIBI,




KHCJIOTBI, OCHOBAHMA, COJIN

B2 Krnaccudukanus XuMHYECKUX peaKIui

B3 TennoBoit 3¢ eKT XUMUUECKOH PeaKInu.

TepMongqucxne YpaBHCHHA

Cl1 ['eHeTnueckas B3aMMOCBSI3b HEOPraHUYECKUX BEILIECTB

C2 AToMHas U MoJIeKynsipHas Macchl. Eqununa konuyectsa
BENIECTBA - MOJIb. Yucno ABoraapo. MossipHast Macca.

MouisipHbIii 00BEM.

IIpakTnueckas padora Nel.

IIpaBuia mo TexHuke 0e30MacCHOCTH NpH padore B XuMu4eckoM kaduHere. IIpuembl
o0paleHHs ¢ HarpeBaTeJbHbIMH IPUOOPaMU U J1A00PATOPHBIM 000PY/I0BAHHEM.

IleJsib: MO3HAaKOMUTBCS C MPaBUJIAMH TEXHUKU 0€30IIaCHOCTH, YCTPOICTBOM J1aOOPAaTOPHOTO
HITaTUBA, PA3HOBUIHOCTHIO XUMUYECKOU MOCY/IbI.

O0opynoBaHue: MHCTPYKIIUS TI0 TEXHUKE 0€30TIaCHOCTH, Ta00paTOPHBIH ITATUB, CITUPTOBKA,
00pa3Ibl XUMUYECKOH TIOCYIbl, XUMUYECKass BOPOHKA, (GUIbTpOBaIbHAS Oymara.

Xoxa padoThl

1. N3ydyenue mpaBuil TEXHUKH O€30TIACHOCTH MPHU pabOTe B XUMHUYECKOH abopaTtopuu (c.174-
175).

2. O3HaKOMJIEHHE C YCTpOﬁCTBOM H IpaBUJIaMHU ITIOJIb30BAHUA J'Ia60paT0pHBIM HITaTUBOM
(c.175-176).

3. 3HAKOMCTBO ¢ XUMHYECKO# mocymoii (c.177-180).
4. O3HaKOMJICHHE C TIpUEMaMK PabOThl U YCTPOUCTBOM CITUPTOBKH (c.176-177).
5. W3yuenue crpoenus miaamenu (c.177).

Buinonnenue u opopmnenue omuema o npooenannoil pabome 6 maoauye.

HazBanue Pucynox Haznauenne
npeaMera

BriBOa




IIpakTnueckas padora Ne 2
Ha0maronenne 3a n3MeHeHUSIMH, IPOMCXOASILIIMMHY € TOpsilIeil cBe4oii, M UX ONKMCaHue.
Heab: HaOm0naTh U U3YYUTH (PU3HUYECKHE U XUMUYECKUE SIBICHUS TIPU TOPSHUH CBEYH.

O0opynoBanme: cBe4a, CTEKISTHHAA TPyOKa, M30THYTAsI IO MPSIMBIM YTJIOM, IPOOUPKH;
KYyCOYeK KeCTH (2X2 cM); IpeIMETHOE CTEKJIO, AepKaTelb s IpoOUPOK, U3BECTKOBAs BOJA, pe-
3MHOBas Ipylla, Kycouyek kaproHa, 6anku (0,5 m; 2 ).

Xox padorsi (c.180-181)
OmnpiT Ne 1. ®dusnueckue sBIEHUS PU TOPEHUU CBEUH.
OmnpiT Ne 2. OOHapyXeHHE TPOIYKTOB FOPEHUs B IUIAMEHHU.
Omnpit Ne 3. BiusiHre Bo3tyxa Ha TOpEHHE CBEUU.

Buinonnenue u opopmnenue omuema o npooenranuoi pabome 8 maoauye.

No Yro nenanu Habmronenne BreiBox
OIIbITa

BriBox:
IIpakTnyeckas padora Ne 3
AHaJIM3 MOYBbI U BOJbI
Heab: HayYUTHCSA TPOBOAUTH AHAIU3 MIOYBBI U BOJIBI.

Oo6opynoBanme: oOpasell NOYBHI, AUCTHIUIMPOBAHHAS BOJA, JIyIa, OyMa)XHbIH QUIBTP,
CTEKJISTHHAsSI IJIACTUHKA, CTEKIISTHHAS TTAJIOYKA, TUNIOCKOJOHHBIN CTEKIISTHHBIN IIMIAH/P,
KOHHYecKas K0Ji0a Co CTEKJITHHOM MPOOKOA, JJaKMyCOBBIE OYMa)kKKH (KpacHasi U CHHSIS)
CIIMPTOBKA WJIM TOPEJIKA, XUMUYECKasi BOPOHKA, IITATHB, 00pa3ell MeYaTHOrO TEKCTa.

Xoxa padorsl (c.181-183)
OmnpiT Ne 1. Mexannuecknii aHaJIn3 IIOYBHI.
OmnbiT Ne 2. [TosryueHre MOYBEHHOTO PAaCTBOPA U OBITHI C HUM
OmnbrT Ne 3. OnpeneneHue npo3pavyHOCTH BOJIBI.
OmnbiT Ne 4. OnpeniesieHue UHTEHCUBHOCTH 3araxa BOJIbI.

Buvinonnenue u oghopmnenue omuema o npooenannotl pabome 6 madauye.




Ne Yro genanu Ha0mronenune BriBog
OIIbITa

BriBoa:
IIpakTnueckas padora Ne 4
IIpu3HaKy XUMHYECKHUX PeaKLuil.
Henab: npoHabnronaTe U U3y4UTh NPU3HAKU XUMUYECKUX PEAKIMI B XO/€ MPOBEICHUS OTBITOB.

OO0opyaoBaHme: CIIMPTOBKA, TUTEJIbHBIE IIUIIIBL, IUCT OyMaru, IpoOMpPKHU, XUMUYECKHI CTaKkaH,
Jy4UHKa, CIIMYKH, MEIHAs IPOBOJIOKA, CEpHAasi KUCIIOTa, KYCOUKU MeJa, COJIIHas KUCIIOTa,
xnopup xxenesa (1), runpoxcun Hatpus, cyiabdaT HaTpUs, XJI0pHUA Oapusl.

Xoxa padorsi (c.183-184)

OmpiT Ne 1. IlpokanuBaHue MeIHOW TTPOBOJIOKU U B3auMoaeicTBue okcuna meau (1) ¢ ceproit
KHCIJIOTOM.

OnbiT Ne 2. BzaumoielicTBue MpaMmopa ¢ KUCIOTOM.
OmeiT Ne 3. Bzaumoneticteue xinopunaa xxenesa (111) ¢ ruapoxkcuaom Hatpusi.
OmnpiT Ne 4. B3aumoelicTBre Cynbdarta HaTpHs C XJIOPUIOM Oapus.

Buinonnenue u opopmnenue omuema o npooenranuoi pabome 6 maoauye.

Ne Yrto menaan HaoOmronenue BriBon
OIIbITa

BriBoa




IIpakTuyeckast padora Ne 2

IIpurorosiieHne pacTBOpa caxapa H onpeje/ieHHe MAacCOBOIi 10JIH €ro B pacTBope

ObOopynoBaHue U peaKTHBBI: BEChl C Pa3HOBECAMH, MEPHBIM LWIMHAP, XUMHUYECKUNA CTaKaH
(100 mu1), cTEKISTHHAS MMAJIOYKa, JUCTUUTMPOBAHHAS BOJIA, CaxapHbIH mecok (1 yaiiHas J0KKa).

Xoxa padoThl
1. 3yunTe MHCTPYKIIMIO MO MPOBEACHUIO OTBITA.

OtMmepbTe MEpPHBIM HUIUMHApPOM 50 M1 JUCTWIIMPOBAHHOM BOJBI M HaJlCHTE €€ B
XUMUYECKUN cTakaH eMKOCThio 100 ML

YaifHyro JIOXKKY caxapHOTo IecKa B3BeChTe Ha J1abopaTopHbIX Becax. [lomecture caxap
B CTaKaH C BOJIOM U MepeMelInBaiTe pacTBOP CTEKISIHHON MaIOYKON 70 MOJHOTO PACTBOPEHUSI.

2. BBINIOJIHUTE pacueTHYIO 4acTh PabOTHI.
PaccuuTaiite MaccoByo J0JIO caxapa B pacCTBOPE, UCIIOJIb3Ys U3BECTHBIC BaM (POPMYJIBI:
o(caxap) = m(caxap) : m(pacTBop)
m (pacTBop) = m (caxap) + m (Boma), m (Boga) = V(Boaa) * p(Bojaa).

HeoOxoanMele JaHHBIE AJI pacue€TOB BaM M3BECTHBI: 00BEM BOJIbI, Macca caxapa.
[TnoTHOCTH BOJBI MPUMUTE paBHOU 1 T/MIL

Hano: Pemenue:



Paccunraiite, CkOJIBKO MOJIEKYII caxapa COAEPKHUTCS B pPaCTBOPE, HCIOJIb3Ys H3BECTHBIC BaM
¢dbopmybL:

N=Naen, m=n<M

[Tockonbky caxap Ha 99,9% cocTout u3 caxapo3sl, hopmyina kotopoir C12H22011, BBI JIerko
paccunTaeTe MOJSIPHYIO MacCy caxapo3bl ¥ 3aTeM HalJeTe YHCI0 MOJIEKYII caxapa B
IIPUTOTOBJIECHHOM BaMH PacTBOpE.

JaHno: Pemenue:

IIpakTuyeckast padora Ne 6
CBoiicTBa KHCJIOT, OCHOBaHMI, OKCH/IOB U COJIei
esib: 3aKpenuTh HA MPAKTUKE CBOMCTBA KUCJIOT, OCHOBAHUH, OKCHJIOB U COJIEH.

OoopynoBanue: HCl, H,SO,;, NaOH, ynuBepcanbHas TakMycoBas Oymara, METHJIOBBIi
opamkeBslii, perondranenn, Zn, CaO, FeCl; CuCl,, Fe.

Xoxa padorsl (c.183-184)

3aganue Nel. OcymiecTBUTE peakiu, XapakKTEPU3YIOIIUE CBOMCTBA pacTBOPA COJIHOU KUCIOTHI.
3anuiuTe ypaBHEHHs peakluii MpojelaHHbIe BAMU B MOJIEKYJIIPHOM M HOHHOM Buje. Peakiuio
C METaJUIOM PacCMOTPUTE KaK OKUCIUTEIHLHO — BOCCTAHOBUTENBHYIO.

3aganue No2. [Iponenaiite peakiiuu, XapakTepu3yroIIMe CBOMCTBA pacTBOpa r’UIPOKCHIA
HaTpus. 3aNUIINTEe YpaBHEHUS peakuil IpoJeaHHbIe BAMU B MOJIEKYJIIPHOM U HOHHOM BHUJIE.

3aganue No3. [Ipoaenaiite peakiiuu, XapakTepU3yrOIIMe CBOMCTBA OKCUA KAJIbIUs. 3alUIINTE
ypaBHEHUS PeaKIil Mpo/ieJIaHHbIC BAMU B MOJICKYJISIPHOM U HOHHOM BH/JIE, €CITU 3TO BO3MOXKHO.

3amanue Ne4. [Iponenaiite peakiuu, XxapakTepu3yrome cBoiicta xmopua xeinesa (I11).
3anuinnTe ypaBHEHUS peakiuil mpoaeJaHHbIe BaMU B MOJIEKYISIPHOM U HOHHOM BH/JIE.

Peakuuu ¢ y4qacTueM MeTalllia paCCMOTPUTE KAK OKHCIUTCIIBHO — BOCCTAHOBUTCIIBHBIC.

Buvinonnenue u oghopmnenue omuema o npooenannotl pabome ¢ madauye.

No  |PeaktuBbl |YpaBHEHHUs peakIuil HaOmronenust BriBoasl

1




BriBos.

IIpakTnueckas padora Ne 7

Pemenue IKCHICPUMEHTAJIBHBIX 3a1aY

Ileb: 3aKpenuTh 3HaHUS O CBOMCTBAX KUCJIOT, OCHOBAaHUM, OKCUOB U COJIEH MPH PEILIEHUN

OKCIICPUMCHTAJIBHBIX 3a/1a4.

Oo6opyaoBanue: cepHasi KUCIIOTa, IIUHK, XJIOPUJ MarHus, TUIPOKCU] HATPHUS, Cyab(aT Kaus,
KapOOHAT HATpUsl, HUTPAT IUHKA, ocdat kanusi, KapOOHAT Kajusi, COJITHASI KUCIIOTa, XJIOPH]L
IIMHKA, a30THas kucioTa, cyabdat meau(Il), xmopHas Boga, Hoaua Kaiusl, ATFOMUHUHN, ME/Ib.

Xoxa padorsl (c.183-184)

Brinosinenue paboThl B COOTBETCTBUU yUEOHUKA.

Buvinonanenue u oghopmnenue omuema o npodenannou pabome 6 maobauye.

P
Ne CAKTHBEL, YpaBHeHUs peakuuit HaOmronenus BriBoanl
YCIIOBHS 3aJ1a4K
BriBoga.
YYEBHO-METOJJUYECKHE CPEJICTBA OBYUYEHUA
. Jluteparypa
OcHOBHAaA

1. becnanos I1.U., lopodeer M.B. Peanuzanus o6pazoBaTenbHbIX IPOrpamMm
€CTECTBEHHOHAYYHOU U TEXHOJIOTMUECKOH HANPaBICHHOCTEHN 110 XUMUU C
UCIOJIb30BaHUEM 000pynoBaHus LeHTpa «Touka pocTa», MeToIM4YecKoe rnocooue,
Mockga,2021

2. TocymapcTBeHHBI CTaHIapT OCHOBHOro oOmiero oOpasoBaHus mo xumuu 2016r. .
Cooprux Hopmamusensix ookymernmos. Xumus / Coct. D.J1. Inenpos, A.I'. ApkaabeB. —
M.: Ipoda, 2016.




3. IlpumepnHas mnporpamMma OCHOBHOTO 0Omero oopasoBanus 1Mo XuMud. . COOPHUK
HopmamusHvlx O0okymenmos. Xumus / Coct. D.J1. Huemnpos, A.I'. ApkampeB. — M.:
Hpoda, 2016.

4. Tlporpamma kypca xumuu st 8-11 kimaccoB oOmieoOpa3oBaTeIbHBIX YUPEKICHUN.
Astop nporpammel O.C. I'abpuesnsn. 2010

5. Tabpuensn O. C. Xumusi. 8 kiacc: Y4eOHHUK U1 00111€00pa30BaTeIbHbIX YUIPEKICHUH.

a. M.: Ipoda, 2006 — 2009 .

6. Tadbpuensa O. C., fAmykoBa A. B. Xumus. 8 . ba3oBwiii ypoBeHb: Meroandeckoe
nmoco6wue. - M.: [Ipocda, 2018.
7. Tabpuensn O.C., OctpoymoB WN.I'.. HactonbHas kaura yuurens. Xumus 8 kiacc.- M.:

Hpoda 2014

8. Taopuensa O.C., OctpoymoB N.I'. Xumus 8 imacc. Metoandeckoe mocooue. — M.
Hpoda:2016.

9. labpuensu O. C., [1.H. bepe3kun, A.A. YmakoBa u Xumus. 8 kiacc: Konmponvuvie u

nposepounvie pabomul k yueonuxy O.C. I'abpuensna «Xumus. 8» 1. —M.: [Ipoda, 2016.

JIOTIOJIHUTEIBLHAS JUTEPATYPA

1. COopHuK 337124 MO XUMHUHU
2. CrpaBOYHHKH IO XUMUHU
3.  DHuMKIoOneausa no XUuMuu
4. Artnac mo XuMuu

1. MyabTuMeauiiHble MOco0us u pecypcbl cetu UHTEpHET
MyJabTHMeUA.

1. CD Xwumus (8-11 knacc). Bupryansnas nmaboparopusi. YueOHOE JIEKTPOHHOE W3IaHHE:
JlabopaTtopus cucrem mynbTuMeana Map I'TY, 2014.

2. CD «Xumus ofmast 1 Heopratmaeckas. JIabopaToprst CHCTEM MY/IbTHMENHa. — Momkap-
Ona:MapI'TV, 2011.

3. CD «bonpmas suukioneaus Kupumia u Medboaus» — M.: [Ipocsemenne, 2011.

HNHTepHET-pecypcehl:

Xumudeckas sHimKIoneaus - http://www.xumuk.ru/ -

Omnwucanus XUMHUYCCKUX BEIECTB M OTpacicit Hayku- http://chemistry.narod.ru/
AJnropuT™mel perrenus 3aaad - http://www.alhimikov.net/

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

Buaeo-omneiter o xumuu - http://chemistry-chemists.com/

Enunast komneknus u@poBeIX 00pa3oBaTeNbHBIX PECypCcoB. - I (Ha0op U POBHIX
pecypcoB k yueOHukam O.C. ['abpuensina)

7. YueOHble MaTepuaibl cioBapu Ha caite «Kupumn u Medoauit» - www.km.ru/education
8. Dnekrponnas 6ubnmoteka - http://www.chem.msu.su/rus/elibrary/ -
9

. denepalbHbBI HHCTUTYT NEJarormyecKux nuaMepenwuii - http://www.fipi.ru
10. TTopran ®UITH —http://www.ege.edu.ru
11. TTopran EI'D (urdopmanmonHoi momaepxku EI'D) - http://www.probaege.edu.ru
[Topran Exunsbi s3k3amMeH
12. depepanbHbIi HEHTp TecTHpoBaHus.- hitp://www.infomarker.ru/top8.html
RUSTEST.RU -

o arwnE


http://schoolcollection.edu.ru/
http://www.fipi.ru/
http://www/
http://www/
http://www/
http://www/
http://www.infomarker.ru/top8.html

13. Matepuansl K ypoky. Bece paboThl, Ha OCHOBE KOTOPBIX CO3/IaH CAWT, ObLIN
OITyOJIMKOBAHBI B )KypHalle «XUMUs». ABTOpaMu caiiTa mpojenaHa 0oJbinas padoTa 1o
CHCTEMaTH3UPOBAHUIO T'a3eTHBIX CTATeH € YUETOM HIKOJIBHON Y4eOHOH POTrpaMMBI MO
npeamety "Xumus" - http://him.1september.ru/urok/-

14. IleHTp MUCTAaHIIMOHHOTO O0Opa3oBaHus - Www.edios.ru

Paboyas mporpammMa He UCKIIIOYAET BO3MOXKHOCTH UCIIOJIH30BAHUS APYTOU JTUTEPATYPhI B
pamkax TpeboBanui ['0Ccy1TapcTBEHHOTO CTaHAaPTA [0 XUMHUHU

I11. O6opynoBanue u NpuOOPHI, HATJISIAHBIH MaTepUAaJ
Paznen: Heoprannyeckasi
1.IleyaTHbIe MOCOOHS

Tadauunl

=

KomrmuiekT nopTpeToB y4eHbIX XUMHUKOB

Cepust TalbnuIl 10 HEOPraHUYECKONW XUMHH

3. Cepust Ta0nHIl M0 XUMUYECKUM MPOU3BOACTBAM

2.1ln¢pposbie 00pazoBaTe/ibHbIE peCypPChl

N

1. Bupryansnas mxoina «Kupumia u Medoaus». 8-9 knace ypoku xumuu Kupusia u
Medonus. 2002.
2. JlaGoparopus cuctemM MyiabTUMeaua. XuMus oOmas u Heopranudeckas. 10-11kmacc.
MapI'TV.2001
3.9kpanno-3eykoevie nocoous (MOryt ObITh B IM(HPOBOM U KOMITBIOTEPHOM BHU/IE)

1. TIlpesenrtanuu
4. Texnuveckue cpeacrsa odyuenus (cpeacrsa UKT)

3. IlepcoHanbHBI KOMIBIOTED.
4. MynbTUMEIUanpoeKTOP.
3. DKpaH Ha IITaTUBE
4. AynuropHasi MarHuTHas JOCKa.

5.0cHamenne Ja60paTOPHBLIM 000pPyI0BaHHEM
CTeHabl NOCTOSTHHBIE
1.Ilepuoauueckas cucreMa xumuyeckux 3neMenToB [[.M. MenaeneeBa
2.Tabauia pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH, coJiei
3.D1EeKTPOXUMHUUECKHI psiJl HANIPSIKEHUSI METAJIOB
OobopynoBanue 0011er0 HA3HAYEHUS

1. Croubl nabopaTopHbie
2. Ulut nns >neKTpoCHaA0KEeHUS


http://him.1september.ru/urok/
http://www.edios.ru/

NG A~W

MuxkponabopaTopuu

HcTounnky nuTaHus (MOCTOSSHHOTO TOKA)
Becsl (¢ rupsamn)

TepmomeTpbl

[[IraTuBsl

Men3ypku

OdopynoBanue ajsi GpOHTATBbHBIX J1a00PATOPHBIX padoT

1. Muxkponaboparopuu

6. O0opynoBaHue I NPAKTHKYMA

Oo6opynoBanue 0011ero HA3HAYEHUS

NN R R R R
POoOw©OWoN O~

22.

i
NEboom~NoorwNpe

[EEN
wI

[Ipubop st mostyueHus razon
CrninpToBKa 1abopaTopHast
DNEeKTPOTUIUTKA

[[ITaTuB MeTAIMYECKUI
TaTuB ans npoOdHpox
3akUM TPOOUPOYHBIN
HIumie! TUTETBHBIC

JIokKka sxene3Has s BEIIECTB
TpyOka crexnsiHHas

[Tasouka cTekyIgaHHASA
Boponka koHycHas miiacTMaccoBas
Boponka koHycHasi CTEKIIsTHHAS
Konba konnueckas

Komn6a kpyrias miockomoHHas
Konb6a kpyriomnonnas
[Tpobupka

HunuHap u3MepuTeNbHBIN
Yaria 171 BeIIapyUBaHUs
CrakaH U3MEPUTEIbHBIN
Crakan

[Tectux

Becbl ¢ HaGopom rupb

TemMaTnyeckne KoJLJIEKIIHHA

AN

«AJTFOMAHUI

«MeTaIbl ¥ CIJIaBhI»
«MwuHepasbl ¥ TOPHBIE TTOPOIbI»
«CTeKJI0 ¥ U31IeNIMsA U3 CTEKIIay
«HyryH u cTajib»

«TonnuBo»

OTtaenbHble IPHOOPHI

1. HaOop a5 ONBITOB M0 XUMHH C DJIEKTPUUECKUM TOKOM
2. Anmapat Kunmna
PeakTusbi:

Ha6op «Iloarpymnsl Kucaopoga»
Habop «MuHepallbHBIX YA0OpEHHID»
Hab6op «Coennnennii Maprania
HaGop «Hutpaten»

Ha6op «Coeaunenuii xpoma»



Hab6op «Anerarbl. Pomanupl. [luanuasny

Hab6op «®ocdarel. Cumukate)

Ha6op «KapboHnatbi»

Ha6op «["amoreHuap

Ha6op «I"amorens»

Hab6op «Hemerammbny

Habop «MeTtamnbi»

Ha6op «lllenoyHbie 1 MIETOYHO3EMEIbHBIC METAIUTBI»
Ha6op «Okcusl MeTamiony

Ha6op «I'unpokcuab»

Nuaukaropsl:

®enongranens

MeTunoBslil OpaHKeBbIN

®enondranenHoBas oOymara

MetuiioBas opanxeBasi Oymara

YHuBepcanpHas Oymara

OcHaleHHOCTh yueOHo-MeToanYeckumu cpeacrsamu — 100%

OcHallleHHOCTH 00pPa30BaTEIbHOIO0 Mpolecca (00beKThl U CPeICTBA MATEPUAIBHO-
TEeXHUYECKOro odecrnedyeHus) 1o yueoOHomy npeamery «Xumus» 8,9,11kiaccenl

1 [udpoeie obOpazoBaTenbHbIe | BupTyansnas mkoina «Kupwuia u Medoaus». 8-9
pecypcel kiacc ypoku xumun Kuprma u Medoaus. 2002.

Bupryansnas mkona «Kupmmia u Medonus». 10-
11 xmacc ypoku xumuu Kupunna u Medoaus.

2002.

JlaGopatopus cucteM MyJlIbTUMeaAHa. XUMUS 001ast
u Heopranuueckas. 10-11kmacc. Mapl'TV.

2001
KAIWC. Opranunueckas xumus. 10 -11 xmacce. THUT
Cr'AY, 2001

2 DKpaHHO-3BYKOBBIE TTOCOOHS [Ipe3enTaruun

3. Texuuueckue cpeacTBa | AyAMTOpHAas MarHWTHas JIOCKa.

oOyueHusi, WHTErPUPOBAHHBIC
C CUCTEMOM
JEMOHCTPALMOHHOTO
000pyIOBaHUS IO IPOTPAMME

OKCIO3UIMOHHBIN JKpaH.

[IepcoHanbHBIN KOMIIBIOTED.

4. Texuuueckue cpeactsa | MynbTUMEAUIHBIN KOMIIBIOTED (c [TaKETOM
oOy4yeHus 0OLIero Ha3HAUYEHUs | PUKIIAJHBIX IPOTrPaMM).




MynbTUMEIHATIPOEKTOP.

CpencrBa TEIEKOMMYHHKALUU (IJIEKTPOHHAS II0OYTA,
JIOKaJbHas IIKOJIbHAS CETh, BBIXOJ B HMHTEPHET).

S. OcHamenue J1a60paTOPpHBIM 000pPY/I0BaHHEM
5.1 | Crenapl MOCTOSTHHBIE [lepronnueckas cucremMa XHMHYECKHX JIIEMEHTOB
.. MenneneeBa
Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAaHUH, cosei
DNEKTPOXUMHUYCCKHN Psi/T HAMTPSDKCHUS METAJIJIOB
5.2 | OGopynoBanue obmero | Cromnsl 1abopaTopHBIE
Ha3HAYCHUS
[ut m1st anekTpocHa0KEeHUS
MukponabopaTopun
Hcrounnkn nmutaHus (MIOCTOSTHHOTO TOKA)
Becsl (¢ rupsavn)
TepmomeTpsl
[lItaTuBsIl
Men3zypku
5.3. | ObopymoBanue i | Mukponabopatopuun
(bpoHTANBHBIX JTA0OPATOPHBIX
pabot
6. OobopynoBanue il NPAKTUKYMA
6.1 | O6opymoBanue obmiero | IIpubop g nomyyeHus ra3os
Ha3HAYCHUS

CnuproBka J1aboparopHas
DIIEKTPOIUIUTKA

[IITaTuB MeTaIINYEeCKUMN
[lItatuB a1 mpoOUPOK
3aKuM TPOOHPOUHBII
IIumnme! TUTETbHBIC

Jloxka kene3Has Jj1s BEIeCTB

TpyOka cTekasiHHas




[Tasiouka crexiIstHHAsA

Boponka koHycHas niacTtMaccoBas
Boponka KOHyCHasl CTEKIJIITHHAs
Konba konnueckas

Konba kpyrnas miockopoHHas
Konba kpyriomonnas
[Tpobupka

[unuHap u3MepuTeNnbHBINA
Yamra ny1st BeIapuBaHUS
CrakaH n3MepuTeNbHbII
Crakan

ITectuk

Becol ¢ Habopom rupb

6.2

TemaTnueckre KOJUICKITHN

«ATIOMHHUI»

«MeTansl U CIUIaBbDY
«MuHepasbl U TOPHbIE TOPOIBI»
«CTeKI0 1 U3JeNus U3 CTeKIa»
«HyryH # CTajIb)

«Tonmusoy»

6.3.

OTtnenbHBIE TPUOOPHI

Ha60p JJIs OIIBITOB IO XUMHHU C SJICKTPUUCCKUM
TOKOM

Annapat Kunmna

6.4.

PeakTusnr:

Habop «[loarpynms! Kuciopoaa»
Habop «MuHepanbHbIX YI0OpEeHUI»
Hab6op «Coennnenunii Mapranma
Habop «Hurpaten»

Ha6op «Coenunenuit xpoma»

Hab6op «Auerarsl. Ponanuasl. [{uaauabsn




Hab6op «®ocdarel. Cunmukats

Ha6op «Kapbonatsi»

Habop «["amoreHuapn

Hab6op «["amorens»

Ha6op «Hemeramib»

Ha6op «Metamnbi»

Hab6op «lIllenounbie 1 MIEI0YHO3EMETBHBIE METAILTBI»
Habop «Okcupl MeTamioBy

Habop «['unpoxcuap»

6.5. | Maaukatopsr: ®denondranenH

MeTunnoBelil OpaHXEBbII
®denondranennoBas oymara
MetuiioBas opanxeBasi Oymara

YHuepcanbHas Oymara

7 IleuaTHbIe MOCOOUA

7.1. | IleyaTrHbpie mocoOus KoMIuIekT mopTpeToB yUeHBIX XUMHUKOB
Cepwus TaOIHI] IO HEOPTAHUYECKOW XUMUHU
Cepus TabaHIl 10 OPraHUYECKON XUMUU

Cepnﬂ Ta6J'II/IH 10 XUMHWYCCKUM ITPOU3BOACTBAM

OcHalieHHOCTH 00Pa30BaTEIbHOIO MPoLecca Y4eOHbIM 000PY10BAHHMEM /ISl BbIIIOJTHEHUS
NPAKTUYEeCKUX BH/I0B 3aHATHH, padoT 1o xumuu (0a30BbIii yPOBEHDb)

8 kuace
Tema nabopaTopHbIX
OTIBITOB WJIU
aKT
MPAKTHYECKHX paGoT Heob6xomumelii MuHUMYM (B pacueTe 1 KOMIUIEKT Ha 2 ¢
YeJIOBEKa)

JlaGopaTopHBbIe ONBITHI

Ne 1 3HaKoMCTBO ¢ Bemecrsa. EI/IHaprIe COCAMHCHUA. BOJa, OKCHUI
o6pa3uaMH BCIICCTB | KaJIbIM. OcHoBaHusA (TB.)I TUAPOKCUI HATPUA, THAPOKCU




pa3IMYHBIX KJIACCOB

Kanus, TUIpokcuJ Kanblus. Kucinotel (p-pbl): cepHas
KHCJIOTa, COJIsIHAsl KUCIOTa, a30THas kucioTta. Conu (TB.):
XJIOpUJT HATpUsI, KapOoHAT Kanblus, pocdar KambIus

Ne 2 Pa3pnenenue
cMecel

O6opynoBaHue:  BOPOHKH,  JACTHTEIbHbIE  BOPOHKH,
XMMUYECKME  CTaKaHbl, YallKd JUIsl  BbIIApUBAHUA,
CTEKJISTHHBIC TTAJIOUKH, (PUIBTPBI OYMasKHBIC, CTUPTOBKH.

Ne3 CpaBuenue
CKOPOCTH HCIIapEeHMUSI
BOJIBI M CIIPTA IO
HCYE3HOBEHUIO MX
Karesab Ha
(GuIbTPOBAILHOMN
Oymare

O6opynoBanue: QrIBTpOBaIbHAS Oymara, MTUIETKH HIH
Kaluiapsl (CTEKISIHHbIE TPYOOUKH, MMaJI0YKN).

BemecTBa: cniupT 3TUIIOBBIN.

Ne 4 Oxucnenue
MEOU B INIAMCHHU
CHI/IpTOBKI/I NIIn
TOpPEeTTKA

O6opynoBaHue: CIUPTOBKHU, TUTEIILHBIE IIUIIIIHI.

BeniecTBa: MeniHast mpoBOJIOKA.

Ne 5 ITomyTHEHHE
HM3BECTKOBOI BOJIBI OT
BBIJIBIXaEMOT'O
YIJIEKHCIIOTO ras3a

O6opynoBaHue: XUMUYECKHE CTaKaHbl, CTEKIITHHbIE
TPYOOUKH.

BemectBa: THAPOKCHT KaTbITHSA.

No 6 [Tonyuenne

YTJIEKHUCIIOTO Ta3a
B3aMOJICHICTBUEM
COJIBI U KUCJIOTEI 6

O6opynoBanue: MPOOUPKU (XMMHUYECKUE CTAKaHBbI),
CIIMPTOBKH, JTydUHBI. BemiecTBa: TBepabie KapOOHATHI
(xamp1us) , pa3daBieHHas coJisTHas (YKCyCHasi, CepHasi)
KUCJIOTA.

Ne 7 3amenienue
MEJId B pacTBOPE
xnopuaa meau(ll)
KeEIe30M

OOGopynoBanue: TPOOUPKU (XUMHUYECKUE CTaKaHBI).
Bemiecrsa: jxene30 mopomok (CTajabHOM rBO3/b), pacTBOP
xnopuaa meau (11).

Ne § Peaknuu,
XapaKTepHbIe s
pPacTBOpPOB KUCIOT
(constHOM WM
CEPHO)

O6opynoBanue: mpoOUpKHU, CIUPTOBKU. BemecTna:
pa30aBJieHHas COJIsTHAs (CepHas) KUCIIOTa; pacTBOP
TUAPOKCUAA HATPHs (KajIus); IUHK, Meb (IOPOIIOK WK
MeJHas POBOJIOKA), OKCH KaIbIUs (OKCHI MEJIN),
TBEPAbIH KapOOHAT KaJbILIUs UK HATPHS, HAMKATOPHI
(makmyc, peHondranenn).

Ne 9 Peaknuyu,
XapaKkTepHbIe s
pPacTBOPOB MIeJouei
(Tumpokcuaa HaTPUs

O6opynoBanue: MNpoOMpPKH, CHUPTOBKH. Bemecrtsa:
pacTBOp THJIpOKCHAAa HaTpus (Kanus), paz0aBlieHHas
cojisiHast (cepHast) KHMCIOTa; pacTBOp xjuopuaa (cynbgara)
MeIu WIN XJopHuja (HUTpaTa) allOMUMHUS, WHAUKATOPHI




WM KaJIns)

(;makmyc, GperondranenH)

No 10TIonyyenue
HEPaCTBOPUMOTO
OCHOBaHUS
(ruppoxcua Meu)

O6opynoBanue: IPOOUPKH. BemectBa:  pacTtBOp
TUAPOKCUAA HATpHsl (Kavsi), pacTBOp xyopua (cynbdara)

MCIMH.

NellPeakium,
XapaKTepHbBIS IS
pacTBOpoOB coiek(
XJIOpUAa MEJIN)

O6opynoBanue: MPOOUPKHU. Bemecrna: pactBop

TUApOKCHAa HaTpus (Kanusi), pa3OaBieHHAas COJIsIHAS
(cepHas) KucioTa; pacTBOp XjIopuaa (cyabhara) MeIu UiIu
xjiopuja (HUTpara) allOMUMHHS, UHAMKATOPHI (JIAKMYC,

(dhenondranenn)

Ne 12 Peakium,
XapaKTepHbIe JIs
OCHOBHBIX OKCHJIOB
(oKcHIa KaabIus)

O6GopynoBanue: mpoOupku. BemecTBa: OKCUA KalbIus,
pa3zbaBieHHass coysiHas (CepHasl) KHCIOTa, WHAUKATOP
(denondranens (yHuBepCalbHBIN HUHAUKATOD).

Ne 13 Peaknuu,
XapaKTEpHBIC TSI
KUCJIOTHBIX OKCHJIOB

O6opynoBanue: mpudOp sl ToJydeHus Tra3a (mpoOKu C
ra3o0TBOJAHBIMU  TPyOKamm),
TBEPIBIA KapOOHAT KaJbITHS,

npobupku.  BemecTa:

paz0aBlieHHAsT COJISTHASI

(oxcuna yrepoa(1V)) | kucnora,  pacTBOp — THAPOKCHAA — HATpusi  (Kayws),
WHIUKATOPHI JTAKMYC U (eHOIPTATICHH
IIpakTnyeckue padoTnl
No 1 [Ipuemsr | OGopynoBaHue: ImITaTUB JaOOPATOPHBIN, CIHUPTOBKA,
oOpareHus C | CIUPTOBKA, XHUMHYECKass TMocyaa (MpoOupKa, CTaKaHbI,
1a00paTOPHBIM KOJIOBI J1p.).
000opyI0BaHUEM

Ne 2 HaOmronmenus 3a
W3MEHEHUSIMU,
MIPOUCXOISAIINMHU C
ropsiiiel CBeUou, u
WX OMUCaHUE

O60py,Z[OBaHI/IeZ CB€Ya CTCapHHOBasdA, NMPEAMCTHOE CTCEKIIO,
THUI'CJIbHBIC INUIIIbI, CTCKIIITHHAA TPY60‘1K3.

Neo 3 Ananus HoYBbI U
BOJIBI

O60py,Z[OBaHI/I€Z CIIMPTOBKA, IIPEAMETHOC CTCKIIO, KoJ10a
KOHHNYCCKas (XI/IMI/I‘ICCKI/Iﬁ CTaKaH), BOpPOHKA, CTCKIIIHHAs
ImIajJo4kKa, (I)I/IJ'ILTp 6YMa)KHBIﬁ, TUT'CJIbHBIC IIUIILBI.

Ne 4 Tlpuznaku
XUMHMUYECKUX pPEeaKLUn

Ob6opynoBanue: TUTEIbHBIC  LIUIMIIBI,
XUMUYECKUH CTaKaH, npobupku. Bemecrsa:
TBEpJbIH KapOOHAT KaiblMs (Mpamop), paz0aBiieHHas
COJISTHasl KMCJIOTA, pacTBOPhI IMAPOKCHAA HATPUs (Kajus),
xmopuna xeneza (1), pomanmpma xamums, kapOoHarta

CIMPTOBKH,
Jy4MHa,

HaTpwus, XJIoOpruaa KajJbluA.




Ne 5 [IpuroroBnenue
pacTBopa caxapa ¢
OIIPENEICHHO N
MAacCOBOM J0JIeH

O6opynoBaHue: BeChl aHATUTHUYECKHE, HA0OP Pa3HOBECOB
(BEChl DJIEKTPOHHBIE), MEPHBIM LMUIMHIAP, XUMUYECKUI
CTakaH (KOHWYecKas Koy0a), CTEKITHHAs MaI0yKa.

Ne 6 CeoiicTBa
KHCJIOT, OCHOBAHUIA,
OKCHJOB U COJIEH

O6opynoBanue: MpoOUPKH, TPOOKU C Ta300TBOJHBIMU
TpyOKamu, CIIMPTOBKH. BermiecTBa: cepa KpucTaumaecKas,
UHK, MeEJb, JKENe30, OKCHJ KaJIbIUs, OKCHUJI MEJH,
pacTBOpPbl  COJITHOM  KUCIIOTBI, CEPHOM  KHCJIOTHI,
rufpokcuaa Harpusa, cyiabdara sxeneza (ll), xmopun
xenesa (1), xmopun meau (11).

Ne 7 Pemenne
3KCHepI/IM€HTaJ'II)HBIX
3ama4

O6GopynoBanue: MpPOOWPKH, CIUPTOBKH, THUTEIbHbBIC
munipl.  BemecrBa:  cepa, IUHK, JKeJie30, Meb,
ATIOMUHHM, OKCHJ MEIH, PacTBOPBI COJISIHOWM KHCIIOTHI,
CEpPHOM KHCIOTBHI, a30THOW KHCJIOTHI, XJOpHUJIA MarHufi,
xjopuaa Oapus, XJIOpHAa IMHKA, THAPOKCUIA HATPHS,
cynb(ara kamms, cynbdara Meau, CyiabhuTa HATPUS,
cynb(uma Hatpus, kapOoHaTa HaTpwsl, KapOoOHATa Kajwus,
HUTpaTa IMHKA, HUTpaTa CBUHIA, ¢ocdaTa Kausi, HOaU1a
KaJus
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