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1. MosicHuTeIbHAS 3aMUCKA
Pabouas mporpamma no xumun s 8 -9 kiacca cocrasieHa Ha ocaoBe OOIT OO0 MBOY

«COHI Ne2 c.I'mnsHbl», a Takke ¢ yuérom IIpuMepHON OCHOBHON IpPOrpaMMbl OCHOBHOI'O
obmero obOpaszoBanusi (2019 r.) w mporpamMmbl MO XUMHH sl 0O0IIE0Opa3oBaTEIbHBIX
yupexaennii  «Xumusa 8-9 kmacce» aBropa O.C. T'abpuensna. PaGowas mporpamma
JETaIM3UPYyeT U PacKpbIBaeT COAEPKaHUE CTaHJapTa, ONpeAesseT OOUIYI0 CTpaTeruio 00y4eHus,
BOCIIMTAHUS W PA3BUTHUS y4YaIIUXCs CPEACTBaMHU Y4eOHOTO MpPEAMETa B COOTBETCTBUH C LEISIMHU
U3YYEHUs XUMUH, KOTOpbIE omnpenaeneHsl crangaprom. CojepkaHue Kypca XMMUU B OCHOBHOM
LIKOJIE TPEACTaBIsAeT COOONW Ba)XHOE HEOTHEMJIEMOE 3BEHO B CHUCTEME HEIPEPHIBHOIO
XUMHUYECKOTO 00pa30oBaHUs, SBISIONIEECS OCHOBOM [UIS TOCJEAYIOUIEeH YpPOBHEBOW U
npoduibHON TuddepeHnannu.

Oco0oe BHUMaHUE yJENIEHO COAEpKaHHI0, CIIOCOOCTBYIOIEMY (POPMHPOBAHUIO COBPEMEHHOMN
€CTECTBEHHOHAayYHOM KapTHUHBI MHpa, MOKa3aHO NPAKTHYECKOE MPUMEHEHHE XUMHUYECKHX
3HaHUMU.

Peanmu3anus naHHOM IporpaMMbl €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH IIPEIyCMATPUBACT
HCI0JIb30BaHKEe 000pyI0BaHus, cpeAcTB 00ydueHus u Bocnutanus Llentpa «Touka poctay.
1. O6mee obopynoBanue (pusznka, XuMusi, OUOJTOTHS):

e I[udposas naboparopus yaenndeckas ((hu3uka, XumMus, OHOJIOTHSA).
o Kowmmiekt mocyasl U o0OpynoBaHUS Ui YYEHUYECKHX ONBITOB ((hU3MKa, XUMUS,
OmoJIoTHS ).
2. XuMmus:

e JleMOHCTpaIMOHHOE 00OpYI0BaHHE.

o  KOMIUIEKT XUMHUUYECKUX PEAKTHUBOB.

o Kommiekt xomtekmumii («BomokHay, «MeTtamisl U cruiaBbly, «llimactMacchl», HAOOPHI s
MOJISTUPOBAHUS CTPOSHUS OPraHUYECKUX BEIIECTB U JP.)

He.]IﬂMI/I H3y4YeHUsd XUMHUHU B OCHOBHOI IITKO0JIe SIBJISIIOTCS

Gopmuposanue y ydaluuxcs XUMHUYECKOW KapTHHBI MHUpa KaK OPraHUYECKOM 4YacTH €ro
L[EJI0CTHOM €CTECTBEHHOHAYYHOU KapTHUHBI;

paseumue TI03HABATCIIbHBIX HWHTCPECOB, HWHTCIUICKTYAJIbHBIX W TBOPUYCCKUX CIIoCoOHOCTEHN
yqaluuxcsda B IIpouecce N3y4eHusd MU XUMHWYECKON HAYyKHU U €€ BKJIala B COBpeMeHHHﬁ HAay4YHO-
TEeXHUUYECKUH IIporpecc;

Gopmuposanue BaXHEUIINX JOTUYECKUX OIEpaluii MBIIUICHHUs (aHAIW3, CUHTE3, 0000IIeHue,
KOHKpETH3alHsl, CPaBHEHUE U JIP.) B IPOLECCE MO3HAHUS CUCTEMbI BaXKHEHIIINX OHATUH, 3aKOHOB
Y TEOPH O COCTABE, CTPOEHUU U CBOMCTBAX XUMUUYECKUX BEIIECTB;

socnumaHue y'6e)I(,Z[eHHOCTI/I B TOM, YTO NPUMCHCHUC MMOJTYUYCHHBIX 3HAaHUH U yMeHPIfI 10 XUMHHU
SIBISETCS OOBCKTHBHOU HCO6XO,Z[I/IMOCTLIO JJIA Oe3omacHoM pa60TBI C BCIICCTBAMU H
MaTepuajiaMiu B GLITy " Ha NPOU3BOJACTBC,

npoekmupoeanue M peaiusayus BBITYCKHUKAMHM OCHOBHOM IIKOJIBI JIMYHOM 00pa3oBaTeiIbHOM
TpaeKTOpUU: BbIOOp mpoduias oOydeHus B CTapiield IIKoJe WM HPOQPEecCHOHATBHOTO
00pa30BaTENILHOTO YUPEXKICHHS;



06/1a0eHue KITOYEBBIMU KOMITETCHIMAME (y4eOHO-1103HABATEIbHBIMHU, HH(OPMAIIHOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATUBHBIMH).

3HAYUTEIIbHOE MECTO B COJICPIKAHHHM Kypca OTBOAMUTCS XMMHUYECKOMY 3KcnepumeHTy. OH
MO3BOJISIET CPOPMUPOBATH y YYALIMXCS CIENUANbHBIE NpPEAMETHbIE yMeEHHusi paboTarh C
XHUMHUYCCKUMHU BCUICCTBAMMU, BLIINIOJIHATD NPOCTBIC XUMHUUYCCKUC OIIBbIThI, HAYYHUTH UX 6630HaCHOMy
1 OKOJIOTMYECKH I'PaMOTHOMY 06pa1ueHmo C BCIISCCTBAMU B 6BITy M Ha IMPOU3BOACTBEC.

Kypc xumuu 8 knacca nu3ydaercs B JBa dTara.

[IepBbIit aTan — XUMUS B CTaTUKE, HA KOTOPOM PacCMaTPUBAIOTCA COCTAB U CTPOCHHUE aTOMa
U BemecTBa. Ero OCHOBY COCTaBJSIIOT CBEIEHHS O XUMHUYECKOM dJIeMEHTe U ¢dopMax ero
CYIICCTBOBAHHUA — aToMax, H30TOIAX, HWOHAX, IPOCThIX BEHICCTBAX W HUX BaXKHEUIINX
COCANHCHUAX (OKCI/II[aX H Jpyrux 6I/IHapHI)IX COCINMHCHUAX, KUCIO0TaX, OCHOBAHUAX U COJ'I?[X),
CTPOCHHHU BCUICCTBA (TI/IHOJ'IOFI/II/I XUMHYECKHX CBI3eH U BUJAaX KPUCTAJTIMYCCKUX pCIHeTOK).

BTOpOi/JI oTall — XHWMHA B JUHAMUKE, HA KOTOPOM ydalllHuECsd 3HAKOMATCA C XUMHUYCCKHUMU
peakiusMU Kak (yHKIHMEH cocTaBa M CTPOEHMs YYacCTBYIOIIMX B XMMHUYECKUX MPEBpAIICHMSIX
BeIIECTB U uX Kiaccudukanuu. CBOMCTBA KUCIOT, OCHOBAHHUI U COJIEH Cpa3y paccMaTpUBAIOTCS
B CBETE TEOPUM DJIEKTPOJUTHUYECKON nucconmanuu. Kpome Toro, cBOCTBa KUCJIOT U COJIEH
XapaKTEPHU3YIOTCS TAK)KE B CBETE OKUCIUTEIIHHO-BOCCTAHOBUTEILHBIX MTPOIIECCOB.

B xypce 9 kimacca BHagaiie 0000IIaI0TCs 3HAHKS yIaIIuXcs 1o Kypey 8 kiacca, anodeozom
KOTOPOIr'o ABJIACTCA Hepnonnqecm/lﬁ 3aKOH " Hepnozmqecxas{ CUCTEMA XUMHUYECCKUX DJICMCHTOB
J. WU. MenneneeBa. Kpome Toro, o0oOmarOTCs CBEACHUS O XHMHUYECKHX DPEAKIUSIX WU HUX
KJIacCU(UKAUU — 3HAHUS 00 YCIIOBUAX, B KOTOPBIX MPOSIBJIAIOTCS XHMHUYECKHE CBOMCTBA
BEIIECTB, U CIOCO0AX yIpaBiIeHHUs XUMHUECKUMU TpolieccaMu. 3aTeM paccMaTpUBAIOTCS OOIIHe
CBOMCTBa METaUIOB W HeMmeTaysioB. [IpuBojaATCsS CBOMCTBA MIETOYHBIX M IMIEIOYHO3EMETbHBIX
METAJUIOB M TaJOre€HOB (MPOCTHIX BEIIECTB M COCIWHEHUM TAJOTCHOB) KaK HaumOoJiee SPKUX
MpeJICTaBUTENIeH 3THUX KJIAcCCOB JJIEMEHTOB M HX CpaBHUTENbHas XapakTepucTuka. B kypce
moApoOHO paccMaTpUBAIOTCSI COCTaB, CTPOEHHE, CBOWCTBA, IMOJy4eHHE U TMPUMEHEHUE
OTJIeIbHBIX, BAKHBIX B XO35HICTBEHHOM OTHOIIEHHUU BELIECTB, 00Opa30BaHHBIX JIeMEeHTaMu 2—3-
r'0 MEePHOJIOB.

@OopMBbI, METOJIBI U CPENICTBA OOYUEHUS, TEXHOJIOTUN

OcHoBHOU (opMOIi OpraHu3zaluu y4eOHOTro mpoliecca SBISETCs KJIaCCHO-YpoYHasi cuctema. B
KauyecTBE JOMOJHHUTENBHBIX (OpM oOpraHuzanuu 00pa3oBaTEIbHOrO MpoIlecca HCHOIb3YeTCs
CUCTeMa KOHCYIbTAIIMOHHOM MOANEPKKU, MHAWBUAYATbHBIX 3aHATHI, CAMOCTOSITeNIbHAs paboTa
yUYaIINXCs C UCTIOJIB30BaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUA.
3HAYUTENILHOE MECTO B COJEP)KAaHUU Kypca OTBOJIUTCS XUMHUYECKOMY ASKcrepuMmeHty. OH
MO3BOJISIET CPOPMUPOBATH Yy YUANIMXCS ClelUuadbHble MPEIMETHBIE YMEHHUS padoTaTh C
XMUMHYECKUMU BEIIeCTBAMHU, BHITIOIHSITH IPOCTHIE XUMUYECKUE OTIBITHI, HAYYUTh UX 0€30TTaCHOMY
Y DKOJIOTUYECKU TPAaMOTHOMY OOpAIlleHHUIO C BEIIECTBAMH B OBITY U Ha MPOU3BOJICTBE.
[Ipn opranmszanmu mporecca OOy4eHHsS B paMKax MaHHOW MPOTrpaMMbl  MPEoJaraercs
MPUMEHEHHE  CIEAYIOUIUX  MEeJIarorTMYecKuX  TEXHOJOTMd  oOyueHus: JHUYHOCTHO -
OpUEHTHUPOBaHHOE O0y4YeHHE, 3I0pOBbecOEepEramIne TeXHOJIOTHH, YIeOHO-ICCIe0BaTEIbCKAST
U npoekTHas nestenbHocth, KT, mpobieMHbie ypoku, 00ydeHHe ¢ MPUMEHEHUEM OTIOPHBIX CXeM
Hcnonp3ytores cnenyromue Gopmbl 00ydeHus: yaeOHbIe 3aHATHS, IKCKYPCUU, HAOTIOACHMUSI,
OTIBITHI, SKCTIEPUMEHTBI, paboTa ¢ y4eOHON U JOMOJHUTENBHON TUTepaTypoi, aHalu3,
MOHHUTOPHHT, HCCIeNoBaTeNbckas paboTa, mpeseHTtanus. OmnpeaeneHHOe MECTO B OBIIAJICHHUH



JAHHBIM KYpPCOM OTBOJHUTCS CaMOCTOSITCJIbHON paboTe: MOArOTOBKA TBOPYECKHX padoT,
cooOmenui, pedeparos.

C 1enpio JOCTHXKEHUS BBICOKUX Pe3ylIbTaTOB 00pa30BaHMs B MPOLECCE peaau3allud JaHHOU
paboueii mporpaMMsbl 10 KypCy XUMHUH HCIIOIb30BaHBI:

®opmbl 00pa3oBaHUs — YPOK HM3YYEHHUS M MEPBUYHOTO 3aKPEIUICHWS HOBBIX 3HAHHH, YPOK
0000IIeHNsI ¥ CUCTEMAaTH3aINY 3HAHUH, YPOK KOHTPOJIS, OLIEHKU U KOPPEKIUH 3HAHUH YJaIInxcs,
KOMOMHHUPOBAHHBIN YPOK, 9KCKYPCHH, MPAKTUYECKHE PaOOTHI.

Texnonorun o0pazoBaHus — HHIUBHUIyaIbHAs paboTa, paboTa B MaJbIX M OOJBIINX TPYIIaX,
IIPOEKTHAs1, UCCIIE0BATENIbCKAs, IOUCKOBAs pab0Ta, pa3BUBAIOLIEE, ONIEPEXKAIOLIEE U TMUHOCTHO-
OpUEHTHUPOBAHHOE 00yUEHUeE.

Meroasl MOHUTOPHUHTA 3HAHUW M YMEHHMM YYallUXCS — TECThI, YCTHBIN ONPOC, IPAKTUYECKUE
paboThl, TBOpUYECKUE padOTHI (pedepaTsl, MPOEKThI, IPE3CHTALNH).

Cucrema ypoKOB COpUEHTHpPOBaHa Ha (GOPMHUPOBAHUE aKTUBHOM JIMYHOCTH, MOTUBUPOBAHHOM
K camMooOpa3oBaHMIO, O0O0Jadamomeld JOCTaTOYHBIMU HABbIKAMH M IICHXOJOTHYECKUMH
YCTAaHOBKaMH K CAMOCTOSITEIbHOMY IOUCKY, OTOOpY, aHaIM3y U UCHOJIb30BaHUIO MHPOPMAIUH,
BJIQJICIOIIEN OCHOBAMH HCCIIEI0BATEIBCKON U IPOEKTHOMN EATEIbHOCTH.

[Ipu peanuzamuu MporpaMMBbl MO0 XUMHH HCTIONB3YETCS HEYPOUHasl IEATEILHOCTh B (hopMax:

00pa3zoBaTeNbHBIX SKCKYPCHM, MPAKTHKyME, MUHU-HCCIICIOBAHUH.

Oco0oe BHUMaHHME YyAeNsSeTCS  IO3HABaTEJIbHONH  AKTUBHOCTH  YdYalluXcsd, HUX
MOTHBHPOBAHHOCTH K CaMOCTOSITEIbHOW yueOHOW pabote. B CBs3M C 3TMM Npu OpraHU3aINHN
y4eOHO-TT03HABATEIIBHON JIEATEILHOCTH MCIIOIB3YETCSl TeTPab C MIEYaTHON OCHOBOM.
OTtcnexuBanue pe3yabTaToB 00y4eHHsI IPOBOIUTCS Uyepe3 pa3inyHble (POPMbI KOHTPOJIS:

e TeKyllas oOIlleHKa (MpOBEpPOYHbIE U  CaMOCTOSATEIbHbIE MUCBMEHHBIE PabOTHI;
MpaKTUYEeCKUe paboThl; TECTUPOBAHUE; KOHTPOJIbHbIE pabOThl, YCTHBIN oOMpoOC-
cobeceroBaHume);

® [IPOMEXYTOYHAs aTTecTalus (TECTUPOBAHKE; KOHTPOJIbHbBIE PAOOTHI)

e (opmbl yuera nocTrkeHU# (ypodHasi AeATEIbHOCTb - BEJCHHE TEeTpajael 1mo OHOJIoruw,
aHaJIM3 TEKyIled yCIeBaeMOCTH, BHEYPOUHAs JESITENbHOCTh — Y4acTHUE B OJMMIIMAJAX,
TBOPUYECKUX OTYETAX, BHICTABKAX, KOHKYpPCAaX)

Cpoku peanuzanuu mporpaMMel

o 2021-2022 yueGHblii ron — 8 Ki1ace
o 2022 — 2023 y4eOuslii rox — 9 kiacc

OOm1ast xapakTepuCcTHKa yueOHOTo IpeaMeTa
B cootBercTBUM ¢ DenepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM OCHOBHOTO
oOmiero oOpa3oBaHus ydamMecs IOJDKHBI OBJIAAETh TaKUMH I103HABATEIbHBIMH Y4E€OHBIMU
NEeUCTBUSMH, KaK yMeHue (GopMymupoBaTh MpoOIeMy M THIOTE3y, CTaBUTh LEIHW U 3ajJauu,
CTPOUTH IIJIaHbl AOCTHKEHHUS LIEJIEH U PEILICHUS [IOCTaBJIEHHBIX 33/1a4, IPOBOAUTH DKCIIEPUMEHT U
Ha €ro OCHOBE JIeNaTh BBIBOJBI M YMO3AKIIIOUEHUS, NPEACTABIATh UX OTCTAaUBaThb CBOKO TOUKY
3penus. Kpome toro, yuamuecs: JOJKHBI OBJIAAETh NIPHUEMAaMH, CBSI3aHHBIMU C ONPEICIICHUEM
MOHATUI: OTPaHUYMBATh UX, ONMUCHIBATh, XapaKTEPH30BaTh U cpaBHUBATh. ClieZJ0BAaTENLHO, TPU
U3yYEeHUH XUMHHM B OCHOBHOM IIKOJIE yJalluecs MOJDKHBI OBJIAJETh y4eOHBIMU NEHCTBUSAMMU,



MO3BOJISIFOIIIMMH UM JIOCTHYb JINYHOCTHBIX, MIPEIMETHBIX U METAIPEIMETHBIX 00pa30BaTEeIbHBIX
pe3yIbTaTOB.

B cucreme ecTeCTBEHHOHAyYHOTO OOpa30BaHUS XMMHS Kak y4eOHBIA IMpeaMeT 3aHUMaeT
BOXHOE MECTO B TO3HAHWU 3aKOHOB TPUPOIbI, (HOPMUPOBAHMHM HAYYHOW KApTUHBI MHPA,
CO3JaHMHM OCHOBBI XMMHYECKUX 3HAHWUW, HEOOXOTUMBIX JUIsl TTOBCEJIHEBHOW J>KU3HH, HABBHIKOB
3I0pPOBOTO M O€301IaCHOTO ISl YeIOBEKa M OKPY)KAIOLIeH ero cpeasl 00pasa *KHU3HH, a TaKKE B
BOCITUTAHHUH YKOJIOTHUECKON KYJIbTYPHI.

YCHemHoCTh U3yYeHUs] XUMUHU CBSI3aHA C OBJIAJICHUEM XUMHUYECKHM SI3BIKOM, COOIOJICHUEM
paBWwJI 0€30MacHON pabOThl TPHU BBIMOJIHCHHH XUMHUYECKOTO OSKCIIEPUMEHTA, OCO3HAHUEM
MHOTOYHCIICHHBIX CBSI3eH XUMHH C IPYTUMU TPEIMETaMH TKOJIBHOTO Kypca.

Paboyas mporpamma peanusyercs B yueOHUKAX XMMHUU U Y4€OHO-METOJMYECKUX MOCOOUSIX,
CO3/ITaHHBIX KOJUIEKTUBOM aBTOPOB 1o pykoBojicTBoM O.C.I'abpuensina:

1. Tabpuensn, O.C. Xumus. 8 kmacc: yueb. i oOmeodpa3zoBaTenbHbIX yupexaenuid /O.C.
labpuensia.-2-e u3z. crepeoru.- M.: [poda, 2020.-286 c.

2. T'abpuensH, O.C. Xumus. 9 wracc: yueonuk /O.C. INabpuensH, B.M. Cuornazos, C.A.
Crnankos. - M.: Jlpoda, 2020.-158 c.

JlaHHasT TporpamMMa KOHKPETHU3HPYeT COJAEp)KaHWue CTaHIapTa, OaéT pacrpelelieHue
Y4eOHBIX YacOB MO pa3JiesiaM Kypca, MOCIIeI0BaTeIbHOCTh U3YUCHHS TEM U Pa3/IeioB ¢ yIETOM
MEXKNPEeIMETHBIX H TIPeIMETHBIX CBf3ed, JIOTUKH Y4eOHOrO TIPOIecca, BO3PACTHBIX
0COOEHHOCTEH ydamxcs

Onrcanne Mecta yueOHOTO IpeaMeTa B y4eOHOM ILIaHe

Pabouast mporpamma pazpaboTaHa B COOTBETCTBHH ¢ ba3uCHBIM y4eOHBIM TIITAHOM JJIs CTYTICHH
OCHOBHOTO 001m1ero o0pa3oBaHus XHUMHS B OCHOBHOW IIKOJIE C Y4YETOM IE€pBOHAYaIbHBIX
Mpe/ICTaBICHUM, TOJYYCHHBIX YYalIUMHCS B HayalbHOW ILKOJE MPH HU3YUYEHUHU OKPYKAIOLIETO
MHpa ¥ U3ydaeTcs ¢ 8 o 9 kiacchl.

[IporpaMma XOTS W HOCHUT OOHIEKYIbTYPHBIH XapakTep U HE CTaBUT 3aJadyy
npodeccuoHaIbHON TMOJArOTOBKM yYalllUXCsl, TEM HE MEHEe, MO3BOJISIET UM OINPEACIUTHCS C
BBIOOpPOM mpoduiis o0ydeHHsl B cTapliei mkoje. B cBsi3u ¢ mepexogoM OCHOBHOW IIKOJBI Ha
Takyto popmy UTOroBoii arrectanuu, kak [ 1A, B Kypce mpeaycMOTpeHbl BOIIPOCH Ha MOATOTOBKY
K Hell.

B yueOHOM 1u1aHe Ha ocBOeHHE y4eOHOTO MpeaMeTa «XUMHUS» Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus orBoautces 140 yacoB u3 pacuera: 70 yacoB — 8 kiace, 70 yacoB — 9 kiacc.
[IpakTrueckue u 1abopaTopHbie pabOThI MPOBOIATCS ¢ 000pyAoBaHueM LieHTpa «Touka pocTay,
B TOM 4YHCJIe IUPPOBOH 1abopaTopuu.

IIpomexyTouyHas aTrrecTanusi 00y4ar0muUXcs NPOBOJAUTCS B COOTBETCTBHE € ICHCTBYIOIIMM
IKOJbHBIM [loslo’)keHHEeM O TPOBENCHMM MNPOMEKYTOYHOW aTTECTAllUM yYalllUXCsl M
OCYIIECTBJICHUH TEKYILEro KOHTPOJISI UX YCIEBAEMOCTH B (popMe KOHTPOJIbHON pabOThl B KOHIIE
y4ueOHoTo rojia - ¢ 26 anpenst no 27 mas 2022r.

2. HnaﬂnpyeMble JHYHOCTHBIC, METANIPECIMETHLIC U MIPEAMETHDBIC PE3YJIbTAaThl 0CBOCHUSA
XHUMHH
Tpe6OBaHI/I$I K  pe3ylibTaTaM 06yquI/151 OCHOBHBIX 06pa30BaTCJ'IBHBIX nporpamm
CTPYKTYPUPYIOTCA IO KIIFOUCBLIM 3a/ladyaM O6H.ICFO 06p8.30BaHI/ISI, OTpaKaroum



HHAUWBUAYAJIbHBIC, O6H_[eCTBeHHBIe N TOCyJapCTBCHHBIC HOTpe6HOCTI/I, U BKIIIOYAKOT JIMYHOCTHBIC,
MCTAINPCAMCETHBIC U ITPEAMCTHBIC PC3YJILTATHI.
Juunocmmuewie pe3ynbmanpl 00y4CHUS] XUMUU:

1) BocmuTaHWE POCCUICKON TPaKAAHCKOW HIACHTHYHOCTU: MATPUOTH3MA, YBAXKCHHUS K
OteuecTBY, MPOILIOE U HACTOSIEE MHOTOHAIIMOHAIBHOIO Hapoja Poccum; ocosnanue coeit
STHUYECKOMN MPUHAIEKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIBTYPbl CBOEr0 Hapoja, CBOEro Kpasd,
OCHOB KYJIBTYPHOI'O Hacieaus HapoaoB Poccuum M denoBedecTBa; YCBOGHHE I'YMAaHHUCTUYECKHX,
JEMOKPAaTUYECKUX U TPAJAULMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIBHOIO POCCUICKOrO OOIIECTBa;
BOCIIUTaHHE YyBCTBA OTBETCTBEHHOCTH U jAoJjra nepea PonuHoii;

2) GopMHpOBaHHE OTBETCTBEHHOTO OTHOUICHUS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH
00yJaromMXxcsi K CaMOpPa3BUTHUIO U CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIMHM K OOy4YEHUIO U
MMO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHHIO JalbHEHIIEeH WHAMBHUIYaJIbHON TpaeKTOpUU
oOpa3oBaHus Ha Oa3e OPUEHTUPOBKHU B MHUpE NMpodeccuii u NpopecCUOHATbHBIX MTPEANOYTEHUH, C
Y4€TOM YCTOMYMBBIX I103HABATEIbHBIX MHTEPECOB, a TaKXKe Ha OCHOBE (POPMHUpPOBAHUS
YBa)XUTEJIBHOTO OTHOLIEHUS K TPYly, Pa3BUTHUS OIBITA y4ACTHS B COLUATIBHO 3HAYHMOM TPYIIE;

3) ¢opMupoBaHHE IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTUKH, YUUTHIBAIOIIETO COI[HAILHOE, KYJIbTYPHOE,
SI3IKOBOE, TyXOBHOE€ MHOT000pa3re COBPEMEHHOTO MUPA;

4) (GopMupOBaHHE OCO3HAHHOTO, YBAKHUTEIHLHOTO M JOOPOXKENTATEILHOTO OTHOIICHUS K
JPYroMy 4YelOoBEKYy, €ro MHEHHUIO, MHPOBO33PEHHIO, KYJIbTYpE, SI3bIKY, Bepe, TpakIaHCKOM
MO3UIUHU, K UCTOPUU, KYJIbTYpe, PETUTHH, TPAIUIUAM, sI3bIKaM, IIEHHOCTSIM HapojoB Poccun u
HapoJI0B MHUpPA; TOTOBHOCTH U CLIOCOOHOCTH BECTHU IUAJIOT C APYTUMHU JIFOJIbMU U IOCTUTATh B HEM
B3aMMOIIOHUMAaHUS;

5) ocBOeHHE COIMANBHBIX HOPM, TIPaBUII MOBEACHHUS, poJield U (JOPM COLMAITLHOM JKH3HU B
rpymnmnax u coo0IecTBax, BKIKYas B3pOCIble U COLUAIBHBIE COOOILIECTBA; yYacTHE B IIKOJIBHOM
CaMOYIIPABJICHUM M OOIIECTBEHHOM JKM3HU B IpeJesiaX BO3PACTHBIX KOMIETEHLUH C y4eToM
PETHOHAJBHBIX, STHOKYJIBTYPHBIX, COLIMATIBHBIX U SKOHOMUYECKUX OCOOEHHOCTEH;

6) pa3BHUTHE MOPAIILHOTO CO3HAHUS U KOMIICTEHTHOCTH B PEIICHUH MOPAIILHBIX IPOOJIeM Ha
OCHOBE JIMYHOCTHOIO BbIOOpa, (OpMUpOBaHME HPABCTBEHHBIX YYBCTB U HPAaBCTBEHHOT'O
MIOBEJICHUsI, 0CO3HAHHOTO U OTBETCTBEHHOT'O OTHOLIEHHSI K COOCTBEHHBIM IIOCTYIIKAM;

7) bopMupoBaHHEe KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B OOIICHHU U COTPYAHHYECTBE CO
CBEPCTHHKAMM, JETbMHM CTaplIero M MIAJIIET0 BO3pacTa, B3pOCIBIMH B  IIpOLECCE
00pa3oBaTesIbHON, OOLIECTBEHHO I0JIE3HOM, YUeOHO-UCCIIe10BaTENbCKON, TBOPUECKON U IPYruX
BH/JIOB JIEATENBHOCTH;

8) dbopmupoBaHKe LIEHHOCTH 3[0POBOTO M 0E30MacHOT0 00pa3a JKM3HHU; YCBOCHHE MPABUII
UH/MBUIYAIBHOTO M KOJUIEKTUBHOIO O€30I1aCHOTO TMOBEICHUS B YPE3BbIUANHBIX CUTYalMX,
YTPOJKAIOIUX KU3HU U 30POBBIO JIFOJIEH, TPaBWII IOBEACHNS HAa TPAHCIIOPTE U HA JOPOrax;

9) dopmupoBaHHE OCHOB JKOJOTMYECKON KYIBTYpPBI, COOTBETCTBYIOLICH COBPEMEHHOMY
YPOBHIO DKOJIOTMYECKOTO MBIIUICHUS, Pa3BUTHE OIbITA DSKOJIOIMYECKH OPUEHTUPOBAHHOU
pedQIeKCUBHO-OIICHOUHON U MPAKTHUUYECKON AEATEIbHOCTH B )KU3HEHHBIX CUTYallUsX;

10) oco3HaHMe 3HAYCHUS] CEMbH B JKMU3HM YeJOBEKa M OOIIECTBA, MPHUHITHE IIEHHOCTH
CeMEHHOM KU3HH, YBAXKUTEIbHOE U 3200 TJIMBOE OTHOILIEHHE K WIEHAM CBOEH CEMbH;

11) pa3BuUTHE 3CTETHYECKOTO CO3HAHHs Yepe3 OCBOCHHE XY/I0KECTBEHHOTO HACICIHs
HapoJ0B Poccuu u Mupa, TBOPUECKOH AEATEIBHOCTH ICTETUYECKOTO XapaKTepa.

Memanpeomemmnule pe3ynvmamosl 0OOyueHUS XUMUU:

PeryasituBubie YY /1

1. VYMeHue caMOCTOSATENBHO ONPEAENATh eI 00ydeHHs, CTaBUTh U (POPMYIHUPOBATH
HOBBIE 33J1auMl B yyeOe U MMo3HaBaTeIbHOM AeATeIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOCH
M03HABATENbHOM JIESATETHHOCTH.

2. YMeHHE CaMOCTOSITeNIbHO IUIAaHWPOBATh MYTH JOCTHXKEHUS LeNed, B TOM YHuCIe
aJIbTepHATUBHBIE, OCO3HAHHO BBIOUpaTh Hanbosiee 3phekTuBHBIE CIIOCOOBI pelieHus] y4eOHbIX U



[103HABATENbHbIX 33/au.

3.  YMeHHe COOTHOCHTBH CBOU JACUCTBHS C INIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIAT
KOHTPOJIb CBOEW JEATENIbHOCTH B IPOLECCE TOCTHXKEHUS DPe3yJbTara, OMPEACISTh CIIOCOOBI
JEeWCTBUI B paMKax MpPEeAIOKEHHBIX YCIOBUI U TpeOOBaHUMN, KOPPEKTUPOBATH CBOM JACUCTBUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYallUEH.

4. VYMeHHE OLICHMBATh IPABUJIBHOCTh BBIIOJIHEHUS Y4eOHON 3aaayd, COOCTBEHHbIE
BO3MOYHOCTH €€ PELICHUS.

5. Bnanenue oOcHOBaMH CaMOKOHTpOJIS, CaMOOLEHKH, MPHUHATHS pELICHUH WU
OCYILIECTBJIEHUS] OCO3HAHHOTO BbIOOpA B Y4eOHOI U 1MO3HABATENbHOM 1€ATEIbHOCTH.

ITo3naBaTeabnblie YY /1

6. VYMeHHMe ompeneNaTh IMOHSTHS, CO3JaBaTh OOOOIICHWS, yCTaHABIMBATh AHAJIOTHUH,
KJIaCCU(UIMPOBATh, CAMOCTOSITEIbHO BbIOMpaTh OCHOBAHUS U KPUTEPHUM IJIs KilaccU(UKAIIH,
YCTaHaBIMBAaTh  IPUYMHHO-CJEJACTBEHHbIE  CBSI3H, CTPOUTH JIOTUYECKOE  paCCYXKJEHUE,
YMO3aKJIl04eHne (MHAYKTUBHOE, I€TyKTUBHOE, 10 aHAJIOTHH) U JIeJaTh BHIBOIbI

7. YMeHue co3/laBaTh, IPUMEHATh U MPEoOpa3OBbIBATh 3HAKU U CHMBOJIbI, MOJEIU U
CXEMBI JUIsl pelIeHHs yueOHBIX U T03HABATEIbHbBIX 33/1a4

8. CMpICIIOBOE YTEHHE.

9. ®opmupoBaHHE M Pa3BUTHE YKOJOTHYECKOTO MBIIUICHHS, YMEHHE TIPUMEHSITH €ro B
M03HABaTENbHOM, KOMMYHUKAaTUBHOM, COLIMATILHOMN MTPaKTHKE U MPO(HEeCCHOHATLHOM OpHUEHTALINH.

10. Pa3BuTHe MOTHBAITMH K OBJIAZICHUIO KYJIBTYpOi aKTHBHOTO HCIIOJIB30BAHHS CIIOBapel

U JPYTUX MOUCKOBBIX CUCTEM.

KommyHnukatuBHubie YY /|

11.  VYmenue opranuzoBbIBaTE y4eOHOE COTPYAHMYECTBO H COBMECTHYIO JIEATETEHOCTh
C YYHUTEJIEM U CBEPCTHUKAMU; pabOTaTh MHIMBH/YyaIbHO U B IPYIIE: HAXOAUTh 0O0LIee pelIeHue
U paspemiaTb KOHQUIMKTBI Ha OCHOBE COIJIACOBaHMs MO3MLIMH M ydeTa MHTEPECOB;
(bopMynHupoBaTh, apryMEHTUPOBATh U OTCTAaBAaTh CBOE MHEHHE.

12.  YwmeHune 0co3HAHHO WCMONB30BATh PEUEBBIE CPEICTBA B COOTBETCTBUHU C 3ajavei
KOMMYHUKAIMK JJIs1 BBIPAKEHHsI CBOMX YYBCTB, MbICIEH M NOTpeOHOCTEH Ul IUIAHUPOBAHUS U
pPEryJILIMA CBOEH NEATENbHOCTH; BIAJCHHE YCTHOW M NMMCbMEHHOM PEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOM PEYbIo.

13. ®opmumpoBanue W pa3sBUTHE KOMIIETCHTHOCTM B OOJNACTH HCIIOJB30BAHHUS
MH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX TexHoytorui (nanee — UKT).

IIpeaMeTHBIMHU pe3yJbTATAMH OCBOCHHUS BBIIYCKHHMKAMHM OCHOBHOM IIKOJIBI MPOrpamMMbl IO
XUMUU SBISIFOTCA .
B pe3yabrare n3ydyeHusi Kypca XMMHHM B OCHOBHOI 1IKoJI€:
BbInycKHUK Hay4YuTCS
®  XapakTepU30BaTb OCHOBHbBIE METObI T03HAHUSA: HAONIIOJCHNE, U3MEPEHHE, SKCIIEPUMEHT;
® ONHChIBaTh CBOMCTBAa TBEPAbIX, MKHUJAKHUX, Ta3000pa3HbIX BEIIECTB, BbLACHAL MX
CYIIECTBEHHbIE IIPU3HAKY;
®  DPACKPBIBATh CMBICI OCHOBHBIX XUMHUYECKUX TOHATHH «aTOM», «MOJIEKYIay, «XUMHUYECKHH
IEMEHT», «IIPOCTOE BEILECTBOY», «CIOMKHOE BEIIECTBO», «BAJIEHTHOCTBY», «XUMHUYECKAs
peaxkuus», UCIONb3Ysl 3HAKOBYIO CUCTEMY XUMMH;
® PacKpbIBATh CMBICI 3aKOHOB COXPAHEHMSI MACChI BEIIECTB, IOCTOSTHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHON TEOPHH;
pa3nuyaTh XMMHUYECKHE U (PU3HUECKUE SIBIICHHUS;
Ha3bIBaTh XUMUYECKHUE IIEMEHTHI;
OTIpENIeNATh COCTaB BELIECTB M0 UX hopMyram;
OTIPEJEIIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEIUHEHMUSIX;
OTIpENIeNATh TUIl XUMHUECKUX PeaKIuii;
Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUYECKHX PeaKIuii;



BBISIBIISATh IPU3HAKH, CBUJIETEIBCTBYIOUIUE O IMPOTEKAaHUM XUMUYECKOW peakluu Ipu
BBIIIOJIHEHUM XMMHUYECKOIO OTIbITA;

COCTaBIIATh GOPMYITBI OMHAPHBIX COCAMHCHHUIA;

COCTaBJISATh YPAaBHEHUS XUMHUECKUX PEaKLIU;

coOmoaaTh mpaBuia 6e301macHoi paboTHI IPH MTPOBEACHUH OIBITOB;

10JIb30BaThCsl Ja0OPATOPHBIM 000PYAOBaHUEM U TIOCY10M;

BBIYMCIISATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

BBIYMCIISATH MAaCCOBYIO JIOJIF0O XMMHUECKOTO 3JIEMEHTA 110 (JOpPMYJIe COEIUHEHUS;
BBIYMCIIATh KOJMYECTBO, 0ObEM WJIM MAacCy BEILIECTBA IO KOJIMYECTBY, 00beMy, Macce
peareHToB WK IPOAYKTOB PEAKIINH;

XapaKTepu30BaTh (PU3MUECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX BEIECTB: KUCIOPOAA U
BOJIOPO/JIa;

MOJIy4aTh, COOMPATh KUCIOPO U BOJOPO/I;

pacrno3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbI€ BEIIECTBA: KUCIOPO/I, BOJIOPOI;
PacKpbIBaTh CMBICI 3aKOHA ABOTApO;

PacKpbIBaTh CMBICI OHATUHN «TEIIOBOM 3((EKT peakum», «KMOJSIPHBINA 00beM»;
XapaKTepU30BaTh GU3NYECKUE U XUMUUECKHE CBOMCTBA BOJIBI;

PacKpbIBaTh CMBICI MIOHATHUS «PACTBOPY;

BBIYHCIISITH MAaCCOBYIO JIOJIIO PAaCTBOPEHHOTO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C ONIPEAEICEHHON MAaCCOBOM JI0JIEW PAaCTBOPEHHOIO BEILIECTBA;
Ha3bIBaTh COEAMHEHMSI N3YUE€HHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB;

XapakTepu3oBaTh (uU3MUEeCKHMe U  XUMHYECKHE CBOICTBA OCHOBHBIX  KJIACCOB
HEOpPraHWYECKUX BEILECTB: OKCHIOB, KUCIIOT, OCHOBAaHHM, COJICH;

OTIPEIEeNATh MPUHAAIEKHOCTh BEIIECTB K ONPEIEICHHOMY KJIACCy COEIMHEHHI;
COCTaBIIATH POPMYIIbI HEOPraHUYECKUX COCTUHEHUI U3YyUeHHBIX KJIaCCOB;

MIPOBOJUTH OIBITHI, MOATBEPKAAIONINE XUMHUECKUE CBOICTBA M3YYEHHBIX KIJIACCOB
HEOPraHMYECKUX BEIIECTB;

pacrno3HaBaTh OIMBITHBIM IIYTEM PAaCTBOPHI KUCIIOT U LIEI0YeH 10 M3MEHEHUIO OKPACKH
WHIMKATOPa;

XapaKTepU30BaTh B3aUMOCBSI3b MKy KllacCaMH HEOPIaHUYECKUX COCIMHEHU;
packpsiBaTh cMbici [lepronnueckoro 3akona [I.1. Menneneena;

OOBSACHATh (PU3MUECKUH CMBICI aTOMHOTO (TMOPSIAKOBOTO) HOMEpa XUMHYECKOTO
3JIEMEHTa, HOMEPOB IPYIIIBI U MIEproa B nepuoanyeckoit cucreme .M. Menaeneena;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CTPOEHHS aTOMOB, CBOMCTB JIIEMEHTOB B
npeienax MajiblX EPUOJIOB U IIaBHBIX MOATPYIII;

XapaKTepu30BaTh XMMHUYECKHUE 3JEMEHTH (0T BOJOpOJA 1O KalblHs) Ha OCHOBE HX
MOJIOKeHUs B neproaundeckoit cucreme /I.M1. MenneneeBa u 0cCOOEHHOCTEH CTPOSHUS UX
aTOMOB;

COCTaBIISATh CXEMBI CTPOEHUSI aTOMOB MEpBBIX 20 AIEMEHTOB MEPHOIUYECKONH CHCTEMBI
J.11. MeHneneena;

PacKpbIBaTh CMBICII MOHATUN: «XUMUYECKAS CBA3bY, «3JEKTPOOTPULIATETLHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTh (PU3NUYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAIUTMYECKON
pELIETKY;

OTIPEAEIIATh BUJ XMMHUYECKOHN CBSI3U B HEOPIrAaHUUECKUX COCIMHEHUSX;

n300paxaTh CXEMbl CTPOCHHS MOJEKYd BEUIECTB, OOpa30BaHHBIX PA3HBIMH BUIAMH
XMUMHUYECKUX CBS3EH;

pacKpbIBaTh CMBICI TOHSATHH  «HOH», «KAaTHOH», «AHUOHY», «DJIEKTPOIUTHI»,
«HEDJIEKTPOIUTBDY, «IJIEKTPOJIUTUYECKAsE JAUCCOLMALUSY, «OKUCIUTEIbY, «CTEIEHb
OKHUCIIEHUS» «BOCCTAHOBUTEIIbY, KOKUCIEHUEY», «BOCCTAHOBIICHUEY,

ONPEEIATh CTENEHb OKUCIIEHHS aTOMa JJIEMEHTA B COEIUHEHNH;



paCKpLIBaTB CMBICJI TGOpI/II/I BHGKTpOHI/ITI/IquKOﬁ JUucCconanuu,

COCTaBJISITh YPABHEHUS JICKTPOJUTHUYECKON JUCCOUMALIMU KUCIIOT, IIEI0YEH, COJIEH;
OOBSCHATH CYIIHOCTH MPOIIECCa AIEKTPOIUTHICCKON JUCCOIMAIIMK U PEeaKIUuii HOHHOTO
o0OMeHa;

COCTABJIATH IIOJIHBIC 1 COKpaIIICHHLIe NOHHBIC ypaBHeHI/ISI peaKIII/II/I O6MCHa;

OTIPEEINATh BO3MOKHOCTb IPOTEKAHUS PEAKIIMI HOHHOTO OOMEHa;

HpOBOI[I/ITI) peaKHI/II/I, HOI[TBCp)KI[aIOHII/Ie KaquTBeHHI)Iﬁ COCTaB paSJII/I‘-IHI)IX BCUICCTB,
OTIPENIETSATh OKUCIUTENh U BOCCTAHOBUTEIIb;

COCTABJIATH ypaBHeHI/ISI OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;

Ha3bIBAThH (baKTOpLI, BIIMAKOIINEC HA CKOpOCTI) XI/IMI/I‘~I€CKOI71 peaKIII/II/I;

KJ'IaCCI/I(bI/HII/IpOBaTI: XUMHUYCCKUEC peaKHI/II/I 110 paSJ'II/ILIHI)IM HpI/ISHaKaM;

xapaKTemeBaTb B3anMOCBS3b MG)K)Iy COCTaBOM, CTpOGHI/IeM nu CBOﬁCTBaMH HEMECTAJIJIIOB,
MIPOBOJUTH OMBITHI MO MOJIYYEHUIO, COOMPAHUIO U U3YYEHHIO XUMUYECKUX CBOMCTB
ra3000pa3HBIX BEUIECTB: YIIEKUCIOTO ra3a, aMMHaKa;

paCHOSHaBaTI) OIIBITHBIM HYTGM Fa3006p33HI>I€ BeUICCTBA. YFJIeKI/ICJIBIfI ra3 1 aMMHuak,
xapaKTemeBaTb B3anMOCBS3b MG)KI[y COCTaBOM, CTpOGHI/IeM nu CBOﬁCTBaMH MECTAJIJIOB,
Ha3bIBaTh OpPraHWYECKHE BeIIecTBa MO WX (opMyse: MeTaH, 3TaH, JTUJIECH, METaHOII,
ATaHOJI, TJIMIIEPUH, YKCYCHAsI KUCIIOTa, aMUHOYKCYCHAsl KHCJIOTa, CTEApUHOBAsI KUCIIOTA,
OJIEMHOBAs KUCJIOTAa, TJII0K034;

OLICHUBATh BJIMSHUE XUMHYECKOTO 3arpsA3HEHUs OKPYKAKOUIEH cpeapl Ha OpraHu3M
YyeJIOBEKa;

TPaMOTHO O0OpaIiaThCs C BEMIECTBAMU B IIOBCETHEBHOM KU3HU

OTNPEeNesATh BO3MOXXHOCTh TPOTEKAHHMS PEaKIHH HEKOTOPBIX  MPEACTaBUTEICH
OPraHWYECKUX BEIIECTB C KHCIOPOJIOM, BOJOPOJIOM, MeETaUlaMH, OCHOBAaHHIMH,
raJJoreHaMH.

BbIHyCKHI/IK MOJIYYUT BO3MOKHOCTb HAYUYUTHLCH:

BBIJIBUTATh U TIPOBEPATH IKCIIEPUMEHTAIBHO THIIOTE3bI 0 XUMHUYECKUX CBOMCTBAX
BEIIIECTB HA OCHOBE UX COCTaBa U CTPOCHHS, MX CIOCOOHOCTH BCTYIATh B XUMHUYECKHE
pEeaKIyK, O XapaKTepe U MPOJAYKTaX Pa3TMIHBIX XUMHUCCKHX PEAKIUN;

XapaKTEPHU30BaTh BEIIECTBA 0 COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTAHABIMBATh
MPUIMHHO-CIICJICTBEHHBIE CBS3U MKy TAaHHBIMHU XapaKTePUCTHKAMH BEIIECTBA,
COCTABJISITh MOJICKYJISIPHBIC U TTOJTHBIC HOHHBIC YPAaBHEHHS TI0 COKPAIICHHBIM HOHHBIM
YpaBHEHUSIM;

MIPOTHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCITUTEIIBHBIC WK
BOCCTaHOBUTEJILHBIE CBOMCTBA C YUETOM CTETICHEU OKHCIECHUS 3JIEMEHTOB, BXOISIINX B
€ro coCTas;

COCTaBIISATh YPaBHEHHS PEaKIIU, COOTBETCTBYIOLIUX MOCIEI0BATEILHOCTH
MpeBpaIieHU HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB;

BBIJIBUTaTh U MPOBEPATH SKCIIEPUMEHTAIBFHO THIIOTE3bI O PE3YJIbTaTaX BO3ACHCTBUS
pa3nuYHbIX (DaKTOPOB HAa U3MEHEHUE CKOPOCTH XUMHUYECKOM peakinu;

WCIIOJIb30BaTh MPHUOOPETEHHBIC 3HAHUS JUIS SKOJIOTHYECKH TPaMOTHOTO TIOBE/ICHUS B
OKpYyKarollen cpene;

WCIOJIb30BaTh MPUOOPETEHHBIE KIIOUYEeBbIe KOMIETSHIIUU TIPU BBITIOTHEHUN TPOEKTOB U
yueOHO-HCCIeIoBaTeNIbCKUX 3aa4 10 U3YYEHHIO0 CBOUCTB, CIOCOO0OB MOMYYEHHS U
pacro3HaBaHUs BEILIECTB;

00BEKTUBHO OIEHUBATh HHPOPMAIIHIO O BEIIECTBAX U XMMHUYECKUX MPOIIECCaX;
KPUTHUYECKH OTHOCUTBHCSA K MICEBOHAYUYHON HHPOPMAIINH, HEA0OOPOCOBECTHOM peKiame B
CpeICTBaX MaccoBOi MH(OpMAIIHH;

OCO3HABaTh 3HAYECHHE TEOPETUUECKUX 3HAHUN MO0 XUMHH JIJISl TPAKTUUYECKOU
JIeITEILHOCTH YCIIOBEKA;



® C03/1aBaTh MOJEJH U CXEMBI JJIsl PEHICHUs YIeOHBIX U TIO3HABATENILHBIX 3a/1a4;[TOHUMATh
HE00X0AMMOCTh COOJIIOJICHUS TPEANMUCAHUH, IPEAIaraéMbIX B HHCTPYKIHUAX I10
HCII0JIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XMMUHU U JP.

3.Copnep:xanne y4eOHOro Kypca
8 kaacce (2 4 B Henento, Beero 70 u)

Bgenenue (64)

XuUMUs — HayKa O BEILIECTBAX, UX CBOMCTBAX U NMPEBPALLICHHSIX.

[ToHsITHE 0 XUMUYECKOM SJIEMEHTE U (OPMax €ro CyIIeCTBOBAHMS: CBOOOIHBIX aTOMaX, MPOCTHIX
U CJIOKHBIX BEIIECTBAX.

[IpeBpaienus BeuecTs. OTIMUNE XUMHUUECKUX PEAKIUM OT pusnueckux siBieHui. Posb xumun
B JKHU3HM YesioBeka. XeMmoduius 1 xeModoous.

KpaTkue cBenenust u3 ucTopun BOSHUKHOBEHUS U pa3BuTus xumuu. [lepuon anxumuu. [lonsarue
o ¢punocodcerkoM kamue. Xumus B X VI B. Pa3zButne xumuu Ha Pycu. Posib 0T€4ecTBEHHBIX YUEHBIX
B CTAHOBJIEHMM XMMUYECKOW Hayku - pabotsl M. B. JlomonocoBa, A. M. byrneposa, /1. U.
Menneneesa.

XHWMHUYECKasi CHUMBOJIMKA. 3HAKM XUMHUYECKHX D3JIEMEHTOB W INPOUCXOXKJICHUE HMX Ha3BaHUMU.
Xumunueckue popmyisl. Maaekcs! u ko3 duunentsl. OTHOCUTEIbHBIE AaTOMHAS U MOJIEKYJIsIpHAs
Macchel. PacyeTr MaccoBoi JOJM XUMHUYECKOTO 3JI€MEHTa Mo (popMylie BellecTna.

[Iepnoanueckas cucremMa xuMudeckux 3nemMeHToB [, M. MenneneeBa, ee CTpykTypa: Majible U
00JIbIIME EPUO/JIBI, TPYIIIBI M MOArPYMNIH (Ty1aBHas U noOouHas). [lepuoanueckas cucrema Kak
CIPaBOYHOE NOCOOUE JUIsl TOJIyYEHUs CBEACHUN O XUMUYECKUX IEMEHTAX.

Pacuernsble 3agaun. 1. HaxoxaeHue OTHOCUTENBHON MOJIEKYISIPHOM MacChl BEIIECTBA IO €ro

XUMUYECKOH dopmyrie. 2. BeraucieHne MaccoBoOi J10JIM XMMHUYECKOTO AJIEMEHTA B BEIIECTBE 110
ero gopmyre.

IIpakTuyeckne padorbl. 1. IlpaBuna TexHWKH O€30MACHOCTH MpU PabOTE B XUMHUUYECKOM
kabunere. [Ipwembl oOpamieHuss ¢ J1TaAOOPaTOPHBIM O0OPYIOBaHMEM | HarpeBaTeIbHBIMU
pUOOpaMHU.

Tema 1. ATOMBI XHMHUYECKHX 3JIeMEeHTOB 9 y)
ATOMBI Kak (popMa CyIIeCTBOBAHUS XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUH
aToMoB. JloKa3aTeabCTBa CIOKHOCTH CTpoeHHs aTroMoB. OnbiTel Pesepdopaa. [linanerapuas
MoJzielb cTpoeHusi atoma. (CocTaB aTOMHBIX SIJIEp: MPOTOHBI U HEUTPOHBI. OTHOCUTEIbHAS
aToMHas Macca. B3auMoCBsI3b HOHATUI «ITPOTOH», KHEUTPOHY», «OTHOCUTEJIbHAS AaTOMHAsI Maccay.
M3meneHue uncia IpoTOHOB B SApe aToMa - 00pa30BaHUE HOBBIX XUMHUYECKHX JICMEHTOB.
M3meHeHue 4nciia HEUTPOHOB B sape aToma - oOpazoBaHue M30TONOB. COBPEMEHHOE
OIpEICICHUE MOHATUS «XUMHUYECKUI AeMeHT». M30Tomnbl Kak pa3HOBUAHOCTH aTOMOB OJTHOTO
XUMHYECKOT'0 DJIEMEHTA.
OnexTpoHbl. CTpoeHHE IEKTPOHHBIX 000J0YEK aTOMOB XMMHUYECKHX 3eMeHTOB Nel-20
nepuoanueckoit cucremsl . . Menzaeneesa. [IoHsATHE O 3aBEPILIEHHOM U HE3aBEPLIEHHOM
3JEKTPOHHOM clioe (PHEpreTu4ecKoM YpOBHE).
[Tepuonnueckas cucreMa XuMuueckux aneMeHToB 1. 1. MeHneneeBa u cTpoeHre aTOMOB:
¢bu3nuecKkuil CMBICT TOPSAKOBOIO HOMEpa dJIEMEHTa, HOMepa TPYIIbI, HOMepa Mepruo/a.
HN3MeHenue yncna 3JEKTPOHOB Ha BHELIHEM MJIEKTPOHHOM YPOBHE aTOMa XHUMHUYECKOTO
AJIEMEHTa - 00pa30BaHUE MOJIOKUTETBHBIX M OTPHUIIATEIHHBIX HOHOB. MIOHBI, 00pa30BaHHbIE
aTOMaMHU METAJUIOB MU HeMETAJUIOB. [I[pyunHbI U3MEHEHHS] METAUNIMYECKUX U HEMETAJUTMYECKUX
CBOMCTB B nepuoaax H rpynmnax.



Oo6pazoBanue OnHApHBIX coeanHeHui. [ToHsTHE 00 MOHHOU cBsi3u. CXeMbl 00pa3oBaHuUs
HOHHOM CBSA3H.

B3auMoelicTBiE aTOMOB XMMHYECKHX 3JICMEHTOB-HEMETAJZIOB MEXy cO00i - 0Opa3oBaHue
JIByXaTOMHBIX MOJICKYJI POCTHIX BellecTB. KoBaJleHTHAsT HEMOISIpHAsT XAMHUECKAs! CBSI3b.

ONEeKTPOHHBIE u CTPYKTYPHBIE (bopMyJIBL.
B3aumoneiicTBue aToOMOB XMMHUYECKHX AJIEMEHTOB-HEMETAIIJIOB MEXKIY co00i - oOpa3oBaHUe
OMHAPHBIX COCAMHEHUH HEMETAJUIOB. DJIEKTPOOTPULIATENbHOCTh. [IOHATHE O KOBaJIEHTHOM
MIOJISIPHOM CBSI3U.
B3aumoneiicTBue aTOMOB XUMHUYECKUX 3JIEMEHTOB-METAIIIOB MEXAY COOOM - 0Opa3oBaHue
METAJUIMYECKUX KPHUCTAILIOB. [TonsTne 0 METaJUIMYECKOU CBSA3H.
JdemoncTpanuu. Mojgenu aroMoOB XUMHYECKMX dieMeHTOB. [lepmomuueckas cucrema
xumudeckux anementoB . . Meneneena.

Tema 2. IIpocrteie BelllecTBa (7T4)
[TonosxeHne MeTauioB U HEMETAJUIOB B IEPUOANYECKON CHCTEME XUMUYECKHX 351eMeHTOB [I. M.
MenneneeBa. BaxHeiime mpocThie BEIIECTBA - METAJUIbI: KEJI€30, ATFOMUHHHI, KAJIbIIUN, MAarHUH,
HaTpuii, kanui. OOmue Qusnueckre cBOWCTBa MeTaioB. BaxkHeline mpocTeie BellecTBa -
HEMEeTaJUIbl, 00pa30BaHHBIE aTOMaMH KHCIIOPOJa, BOJAOPO/a, a30Ta, cephl, ¢ocdopa, yriaeposa.
CriocoOHOCTh aTOMOB XMMUYECKHX IEMEHTOB K 00pa30BaHHUIO HECKOJIBKHUX MPOCTHIX BEIIECTB -
AUIOTpOTHst. AJUTOTPOTHBIE MOAUUKAIMK Kuciaoponaa, ¢ochopa u ooBa. MeTammnyeckue u
HEMeETaJUTMUECKUe CBOICTBA MPOCTHIX BellecTB. OTHOCUTENBHOCTH JIeJIEHUS MPOCTHIX BEIECTB Ha
MeTaJlIbI U HEMeTaJIbI.
[Tocrossnnas ABorampo. KonmnuectBo BemiectBa. Mosb. MomsipHast Macca. MosisipHbIid 00beM
ra3zoo0pa3Hbix BemiecTB. KpaTHble eIMHUIBI KOJTUYECTBA BEIECTBA — MHUJUIUMOJb U KUJIOMOJIb,
MUJUTUMOJISIPHAS M KUJIOMOJIIpHAsi MacChl BEIIECTBA, MUJUTMMOJISIPHBIN U KUJIOMOJISIPHBIN 00BEeMbI
ra3zo00pa3HbIX BEIIECTB.
Pacyersl Cc HCHONB30BAaHMEM TMOHSATHH «KOJMYECTBO BEIIECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIN o0peM ra3oB», «TIOCTOSTHHAS ABorazipoy.
PacuerHble 3agaun. 1. Beiuucienue MOJISpHON Macchl BEUIECTB [0 XMMHUYECKUM (hopMyIiam.
2. PacueThl C WCIIOJIb30BAHMEM TOHSATUH «KOJUYECTBO BEIIECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIN o0peM ra3oB», «TIOCTOSTHHAS ABorazipo».
Jdemouncrpanumn. [lonydenne ozoHa. OOpasisl OEI0T0 U CEporo 0J0Ba, OEIOro M KPacHOTO
dochopa. HekoTopeie MeTauibl M HEMETaIbl KOJW4YecTBOM BemectBa 1 momb. Mogenb
MOJISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 3. CoequHeHHs] XHMHYECKHX 3JieMeHTOB (13 u)

Crenenp okucienusi. OnpeneneHue CTENEeHU OKHCICHUS 3JIEMEHTOB [0 XUMHUYECKOH (Gopmyine
coequnenus. CocraBieHue Gopmya OMHAPHBIX COEANHEHHH, 00IMI coco0 X HAa3bIBaHUSL.
bunapHble coeMHEHUs: OKCUIbI, XJIOpubl, cynbuasl u ap. CocraBieHue ux (popmyi.
[IpencraBuTenu OKCUAOB: BOJA, YIIIEKUCIIBIN a3 U HeralleHas u3BecTs. [IpencraBurenu netyunx
BOJOPOJHBIX COEIMHEHUN: XJIOPOBOZOPOJT " aMMHaK.
OcHoBaHMs, MX COCTaB M Ha3BaHus. PacTBopuMOCTh OCHOBaHMi B Boje. TaOmuua
pacTBOPUMOCTH THJIPOKCHUIIOB U cosiei B Boje. [IpencraBurenu menoden: THIPOKCHIbI HATPUS,
Kanus ¥ Kanbius. [lonsaTue o kadyecTBeHHbIX peakuusax. MHaukaTopsl. MI3sMeHeHne okpacku
HMHJUKAaTOpOB B LIEJIOYHOU cpeze.



Kucnotel, ux cocraB u Ha3Banus. Knaccuduxanms xucnor. [lpeacraBurenu KuciIoT: cepHas,
coiisiHasT W a30oTHas. M3MeHeHuWe OKpacku  HHJIMKAaTOpPOB B  KHUCIOTHOM  cpele.
Conu Kak IpOM3BOJHBIE KUCIOT U OCHOBaHUN. MIX cocTaB u Ha3zBaHus. PacTBopuMocCTh coliell B
Boge. llpeacraButenu comneil: xymopun — Hartpus, kapboHar wu  Qocdar  KambIus.
AwmopdHbie u KpUCTaJUTMYECKUE BEILIECTBA.
MexMoeKyIsIpHbIe B3aUMOACUCTBUS. TUIIBI KPUCTAIUTMYECKUX PELIETOK: MOHHASI, aTOMHAs,
MOJIEKYJIIpHAs ¥ METAJUIMYEcKasi. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THUIIOB KPUCTAILTUYECKUX
pEIIETOK.
BemectBa MONEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHs. 3aKOH MOCTOSTHCTBA COCTaBa JIst
BEILIECTB MOJIEKYJISIPHOTO CTPOCHHUSL.
Uucrele BemecTBa U cmecH. [Ipumepsl )Kuakux, TBEpAbIX U ra3000pa3HbIx cMeceil. CBolicTBa
YUCTBIX BeIIeCTB U cMeceit. x coctaB. MaccoBas u 00beMHas 10JIM KOMIIOHEHTa CMECH.
Pacuersr, CBSI3aHHBIC c WCIIOJIh30BaHUEM TTOHSATHUS JIOJIAL.
Pacuernbie 3agaun. 1. Pacuer MaccoBoii 1 00beMHOM JI0JIeH KOMIIOHEHTOB CMECH BEIIECTB. 2.
Brruncnenue MaccoBoi 0JiM BeEIIeCTBa B PACTBOPE MO M3BECTHOW Macce pacTBOPEHHOTO
BEI[ECTBA U MAacCe PacTBOPHUTENs. 3. BbIUncIeHEe MacChl paCTBOPSEMOTO BEIIECTBA U
pacTBOpUTEISI, HEOOXOUMBIX JIJIsi IIPUTOTOBIICHUSI OTIPEICTICHHOM MacChl pacTBOpa C U3BECTHOM
MAaccoOBOM Jonen PacTBOPEHHOTO BEIIIECTBA.
JdemoncTpanuu. OOpa3iibl OKCHUIOB, KUCJIOT, OCHOBAaHUHN U cojiei. Moaenn KpuCTauTHIeCKuX
peIIeTOK XJIOpUIa HaTpHsl, ainMasa, okcuaa yriaepoaa (V). B3psiB cMecu Boopoia ¢ BO3IyXOM.
Crioco05b1 pazaeneHus cMmecei, TV CTUIISIIAS BOJIBL.
JlaGopaTopHbIe oNbITHI. 1. 3HAKOMCTBO ¢ 00Opa3IaMu BEIIECTB Pa3HBIX KiIaccoB. 2. Pa3nencHue
cMeceil.
IIpakTuyeckne padorsl. 2. [IpurotoBiieHne pacTBopa caxapa M ONPEICICHHE MACCOBOM JIOJIH
€ro B pacTBOpE.

Tema 4, HN3meHnenus, NnpoucxoaAsime c BellleCTBAMU (13 u)
[TonsiTue ABIEHUI KaK U3MEHEHU, MPOUCXOIAIIMX C BEIIECTBAMHU. SIBICHUS, CBI3aHHBIE C
M3MEHEHHUEM KPUCTAJUTMYECKOTO CTPOSHHUS BEIIeCTBA IIPH MOCTOSTHHOM €0 COCTaBe, (PU3HUECKHUE
siBieHUs. OU3ndeckne sBICHUS B XUMUH: TUCTUIUIALNS, KPUCTAUTU3AIMs, BBITIAPUBAHUE H
BO3TrOHKa BEIIECTB, HEeHTpU(DYTHPOBAHHE.
SIBneHus, CBA3aHHBIC C M3MEHEHHEM COCTaBa BEIECTBA, - XUMUYECKUE peakiuu. [IpusHaku u
YCJIOBHS TIPOTEKAHHUS XUMHUYECKHX peakiuid. [Tonstue 00 3K30- U Y3HAOTEPMHUYECKUX PEAKIIHSIX.
Peakuuu ropeHHMss Kak 4YacTHBIM cloy4all SK30T€PMHYECKHX pEeaKUUl, MPOTEKAIOIINX C
BBIJETIEHHEM CBeETA.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMUMHUYECKHE YpaBHEHHs. 3HAUCHUE HHJIEKCOB U
K03 PHUIMeHTOB. CocraBieHue ypaBHEHUN XUMHYECKUX peaKIIHii.
Pacyetsl o xuMHYeCKUM ypaBHEHUsIM. Perienne 3ajau Ha HaX0kK/IeHUE KOJIMYEeCTBa BEIleCTBa,
Macchl WU 00beMa MPOYKTa PEaKIuy M0 KOJIMUECTBY BEIIECTBA, MacCe WIH 00BEMY UCXOTHOTO
BellecTBa. PacyeThl ¢ UCIIOIBb30BaHUEM ITOHITHS «I0JIs», KOrJa HCXOJHOE BEIISCTBO JaHO B BUJIC
pacTBOpa ¢ 3aJJaHHON MacCOBOM J10JI€ paCTBOPEHHOTO BEUIECTBA WM COJIEPKUT ONPENETICHHYIO
JIOJIFO IIpUMecei.
Peaknuu paznoxenus. [lonarue o ckopoctu xumuuyeckux peakuuii. Karanuszatopel. @epMeHTHI.
Peakuuu coenunenus. KaranuTtuueckue u HekartanuTuueckue peakuuu. OOpatumbpie u
HeoOpaTHMbIE PEAKIIHH.

Peakuuu 3amMmelneHus. SHCKTpOXI/IMI/I‘-ICCKI/Iﬁ pAn HaHpH)KeHPIfI METAJIJIOB, €TI0 HUCIIOJIB30BAHUC
UL TPOTHO3UPOBAHUA BO3MOIKHOCTHU IPOTCKAHUA peakunﬁ MCXKIAY MCETalllaMHU U pacTBOpPaMHU
KHCIOT. Peakiiuy BBITECHEHHUS OJHUX METaJlJIOB U3 pacTBOpPOB UX coueit APYruMHu MCTaJlJIaMHU.



Peakunu oOmena. Peakinu HeliTpanu3anuu. Y ClI0BHs MPOTEKAHMS peakiuii oOMeHa B pacTBOpax
10 KOHIIa.
Tunel XUMUYECKUX peakiuil (10 MPU3HAKY «YHMCIO U COCTaB UCXOJHBIX BEIIECTB U IPOIYKTOB
peakuun») Ha MpUMeEpe CBOMCTB BOJABL. Peakuus pasiiokeHus - 3JIEKTpoJiu3 Bojbl. Peakiuu
COEIMHEHUS - B3aMMOJEWUCTBUE BOJBl C OKCHUAAMHM METAIOB U HemeramwioB. [loHsTue
«ruapokcuab». Peakuuu  3aMelieHuss - B3aMMOJEHMCTBHE BOJbl C  IIEIOYHBIMU U
[IeTI0YHO3EMENbHBIMH MeTaJUTaMu. Peakunu oOMeHa (Ha mpuMepe THIpoin3a Cyibguua
AIFOMUHHUS u Kapouja KaJIbLus).
Pacuernbie 3a5aun. 1. Beiuncienue no XMuMU4eCKUM YPaBHEHHSIM MacChl WIIM KOJIMYECTBA
BEIIECTBA 110 U3BECTHON Macce WM KOJMYECTBY BELIECTBA OJHOIO M3 BCTYHAIOIIMX B PEAKIUIO
BEIIECTB WJIM MPOJYKTOB peakiuu. 2. BerumcieHne macchl (KOJMYECTBAa BEIIECTBA, 00beMa)
MPOJIyKTa peakliu, €ClIi U3BECTHA Macca HCXOJHOTO BELIECTBA, COAECPHKAIIETO OMPEIEICHHYIO
noJro npuMmeceid. 3. Berancinenne macchl (KOJIM4YecTBa BENIeCTBa, 00beMa) MPOAYKTa PEaKIui,
€CIi UW3BECTHa Macca pacTBOpa M MaccoBasAos pPacTBOPEHHOTO  BEIIECTBA.
Jemoncrpanumn. [Ipumeps! pusnueckux siBIeHUN; a) MIaBiaeHue napagpuHa; 0) BOroHKa Hoja
Wi GEH30MHOM KUCIIOTHI; B) pacTBOPEHUE MEepMaHraHaTa Kaius; I') AupQy3ust JymmcTbIX
BEILECTB C ropsIled JaMIOYKd HakanuBaHHs. [Ipumepbl XUMUYECKUX SBJICHUN: a) TOpEeHUe
MarHus, pocdopa; 6) B3auMoeCTBHIE COISTHOM KUCIOTHI C MPaMOPOM HIIM MEJIOM; B) MOJITy4EHUE
rugpokcuaa mean (11); r) pacTBOpeHHME MOIYYEHHOTO THAPOKCHAA B KHCIIOTaX; 1)
B3anmoieiicTere okcuaa meau (1) ¢ cepHO#t KMCIOTOM MpH HArpeBaHUU; €) Pa3I0KCHHE
MepMaHraHaTa Kajus; 5K) B3auMoJIeicTBHE pa30aBICHHBIX KUCIOT C METaJlJIaMH; 3) pa3jioKeHue
nepokcuIa BOJIOPO/JIA; n) AIIEKTPOJIN3 BOJIBI.
JlaGoparopHbie onbIThL. 3. CpaBHEHHE CKOPOCTH UCIIAPEHUSI BObI U CIIUPTA MO UCYE3HOBEHUIO
WX Kanenb Ha GuiabTpoBaibHOM Oymare. 4. OKUCIIEHUE MEH B TNIaMEHU CIUPTOBKH MJIH TOPEIIKH.
5. TlomyTHeHME W3BECTKOBOW BOJBI OT BBIJABIXAEMOTO yIJIeKuciaoro rasa. 6. [lomyuenue
YTJIEKUCIIOTO ra3a B3auMO/JICHCTBIEM CObl U KUCIOTHI. 7. 3aMellleHne MeIU B pacTBOpe XJIopuaa
menu (1) xxene3om.

IIpakTuyeckne padorbl. 3. Ouuctka moBapeHHOW conu. 4.HaOmroneHus 3a M3MEHEHUSMH,
MIPOUCXOSIIMMH C TOpPSIel CBEUOH, 1 uX onucanue. 5. [[pu3Haky XMMHUYECKUX peaKlni.

Tema 6. PacrBopenne. PacrBopbl. CBoiicTBa pacTBOpOB 3JIeKTPOJUTOB (22 u)
PacTBopeHme kak Gpu3nko-xuMHudyeckuii porecc. [IoHATHE 0 ruapaTax U KPUCTALIOTHApaTax.
PactBoprmocTh. KprBbie pacTBOPUMOCTH Kak MOJICNIb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPIBIX
BEIIECTB OT TeMIlepaTypbl. HachlllleHHbIe, HEHACBIIICHHBIC M IEPECHIIICHHBIE PACTBOPHI.
3HaueHue pacTBOpOB TUISE PUPOJIbI u CEIILCKOTO XO3S1CTBA.
[TousiTHe 00 PMEKTPOTUTHUECKON TUCCOIMALIUU. DIEKTPOJIUTHI U HEANEKTPOJIUTHL. MexaHu3M
JTUCCOLMAIMU  DJEKTPOJMTOB €  Pa3MYHBIM  TUIOM  XHUMH4YeCKOW cBs3u. (CremneHb
ANEKTPOIUTUYECKOM JUCCOLIMAINH. CunpHbie u cnalbie AIIEKTPOJIUTHI.
OcHOBHBIE TIOJIOKEHUSI TEOPUH DIEKTPOIUTHUECKOH auccoranuu. VIoHHbIE ypaBHEHHUS
peakiuii. [IpoTexanus peakiuu oOMeHa MeX Iy SJIEKTPOIUTAMH JI0 KOHIIA B CBETE€ MOHHBIX
npencraBiennii. Knaccudukanus noHOB U ux cBoicTBa. KHUCI0ThI, uX KiaccupuKkamus.
Jlucconumalust KUCIOT ¥ UX CBOMCTBA B CBETE DIIEKTPOIUTHUECKON TUCCOLIUAIINHT, MOJICKYIISIPHBIC
U WOHHBIE ypaBHEHHUS pEaKIWH KUCIOT. B3aumopeiicTBue KUCIOT C MeTallJIaMHu.
DNEKPOXUMHUYECKHUIA PsAJl HANIPsDKEHUH MeTalioB. B3aumoaelicTBre KHCIOT ¢ OKCHIAMU
MeTaJioB. B3anmoieiicTBiE KHCIIOT C OCHOBAHUSMU- PeaKIIus HeUTpanu3anuu. Bzaumoneiictue



KHCJIOT ¢ COJIIMU. Mcronb30BaHue TaOIUIBl pACTBOPUMOCTH JUTS XapaKTEPUCTUKU XUMHUYECKUX
cBoiicTB kucaoT.OcHOBaHMA, MX Kiaccupukanus. Juccoumanysi OCHOBaHUNH W MX CBOICTB B
CBETE TEOPHUU DJIEKTPOJUTUUYECKON auccouuanvu. B3anMoneicTBue OCHOBAHUM C KUCIOTaMHU,
KACIOTHBIMH ~ OKCHJIAMH UM  COJsMH. Vcmonb3oBaHWe TaOMUIBI  PacTBOPUMOCTH IS
XApaKTEPUCTUKU XMMHUYECKUX CBOMCTB OCHOBaHUM. Pa3iokeHne HepaCTBOPUMBIX OCHOBAHWM IIPU
HarpeBaHuu. CoiM, UX KiIacCU(pUKALUs U JUCCOLMALUS Pa3IMYHBIX TUIOB coJiel. CBONCTBO
COJIEM B CBETE TEOPHUH AIEKTPOIUTUUYECKON AUCColMalnn. B3auMoaencTBue coneil ¢ Mmeraaiamu,
YCIOBHSI MPOTEKAHUs ATUX peakuuil. B3ammoaeincTBue cojied ¢ KUCIOTaMHU, OCHOBAaHUSMHU W
cossiMu. Mcnonp3oBanue TabIUIbl paCTBOPUMOCTHU JUISl XapaKTEPUCTUKA XUMHUYECKUX CBOMCTB
coineit OOmmMe cBeAeHUsT 00 OKCHUIAX, HMX KiIacCU(MUKAIMU M XHMHYECKHUX CBOMCTBAX.
I'enernueckue psabpl METaNIOB M HEMETAJUIOB. [ 'eHeTHdeckas CBS3b MEXAy KiaccaMu
HEOpraHuueckux BemecTB OKHUCINTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. OKHUCIUTENb |
BOCCTaHOBUTEJb, OKHUCIEHUE U BOCCTAaHOBJIEHHE. Peakunu MOHHOro oOMEHa M OKHUCIUTENBHO-
BOCCTaHOBUTEJbHbIE peakiuu. CocTaBlieHHE YpPaBHEHUH OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuuii MeToaoM dJeKTpoHHOro OamaHca. CBOWMCTBAa MPOCTHIX BEHIECTB- METAJIOB U
HEMETAIIJIOB, KUCJIOT U COJIel B CBETE IMPEJICTaBICHUNH 00 OKUCIUTEIbHO-BOCCTAHOBHUTEIHHBIX
rporieccax.

JdeMmoHcTpanuu. VcnblTaHus BEmECTB M MX PacTBOPOB Ha 3JIEKTPONPOBOAHOCTH. J[BMXKEHHE
OKpAIICHHBIX HMOHOB B JJIEKTPUYECKOM I0JI€. 3aBHCUMOCTH DJIEKTPOIMPOBOJHOCTH YKCYCHOM
KHUCJIOTBHI OT KOHIIEHTpaluu. B3auMoaeicTBue MHKA C CEpOM , COJISIHOM KHCJIOTOM, XJIOPHIOM
meau (11). Topenne maraus. BzaumoaeiicTBre CEpHOI M CEPOBOIOPOTHOM BOIBI.

JlabopaTopHble onbIThI. 8. Peakinu, xapakTepHbIe ISl paCTBOPOB KUCIIOT (COJISTHOW M CEPHOM).
9. Peakmuu XapaKTepHBI IS paCTBOPOB MEnoun ( THApOKCHI0B HaTpus U Kanus).10. [TonyucHue
U CBOWCTBA HEPACTBOPUMOrO OCHOBaHMs, Hampumep rtuapokcuma wmemu (11).11. Peakuuun
XapakTepHbl 11 pacTBOpoB couieii ( Harmpumep ms ximopuaa meau (11)). 12. Peakiuu xapakTepHb
JUIS OCHOBHBIX OKCHIOB ( Hampumep, Ui okcuaa Kambius). 13. Peakiuu XxapakTepHbI Uist
KHUCIOTHBIX oKcuAoB (Hampumep, st yriekucioro rasa).

IIpakTnyeckne padornl. 6.CBOICTBAa KUCIOT, OCHOBAaHU, OKCUJIOB U COJICH.

7. Pemrenue OKCIICPUMCHTAJIbHBIX 3a/1a4d.



4. TemaTu4eckoe INIAHUPOBAHHUE

Ne Komnue [Hara IIpumeyanue
P CTBO MIPOBEICHUS
YpOK azJzien, TemMa ypoka
a JacoB
WwiaH | QaxT
BBenenue 64

1 BBO/IHBIN HHCTPYKTaX 110 TEXHUKE OE30TTaCHOCTH. 1
[Ipenmer xumuu. Benjectsa.

2 [IpeBpanienue BemecTs. Posib XMMUN B )KM3HU YEJIOBEKA. 1
Kpatkue cBeneHus Mo MCTOPUN XUMUHU.

3 3HaKU (CUMBOJIbI) XUMUYECKUX JIEMEHTOB. 1
[leproauueckas Tabnua XuMudeckux anemeHToB/l. U.
MeHeneena.

4 Xumunyeckue popmMyisl. OTHOCUTEIbHBIE aTOMHAA, 1

MOJIEKYJIIpHast Macchl. Perienre pacueTHBIX 3a/1a4.

5 BrramcineHne MacCoBOM JOJH XUMHUYECKOTO dJIEMEHTA B 1
BEIIIECTBE MO ero Gopmyre.

6 [IpakTnueckas padota Nel. «IIpuémbl oOpateHus ¢ 1
HarpeBaTeIbHBIMHU MPUOOPAMH U JTA0OPATOPHBIM
000pyI0BaHUEM.

Tema 1. AToMBI XHMHYECKHX 3JIEMEHTOB 9q

7 OcCHOBHBIE CBEJICHHS O CTpOoeHUH aToMOB. CocTaB 1
ATOMHBIX S7Ep: MPOTOHBI, HEHTPOHBI.

8 SAnepubie peakiuu. M30Tomsl. 1

9 CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB 1
Nel-20.

10 [Tepuoauueckast Tabnuila XUMHYECKUX neMeHToB /1. 1. 1
MeneneeBa u CTpOCHHE ATOMOB.

11 HMonHasg xuMu4deckast cBSI3b. 1

12 KoBanenTHas nonsipHasi ¥ HeMoJspHAas XUMHYECKast 1
CBSA3b.

13 Meramnuueckas XUMHYECKas CBA3b. 1

14 O00011IeHNE U CUCTEMATU3AIMs 3HAHUH 110 TEME 1




«ATOMBI XUMHUYECKHUX DJIEMEHTOBY.

15 KonTtponsnas padotaNel mo Teme « ATOMBI XUMHUYECKHX 1
DIIEMEHTOBY.
Tema 2. IIpocTbie BelecTBa 74
16 | IlpocTbie BemecTBa- METAIUIBI. 1
17 [Ipocteie BeecTBa- HeMeTalIbl. AJUIOTPOIUS. 1
18 KoanuecTBo BerecTsa. 1
19 | MonsipHast Macca BellecTBa. 1
20 MounsipHbIit 00BEM Ta3oB. 1
21 Pemenne 3amad ¢ HCMOIB30BaHUEM TTOHATHIA: 1
«ITOCTOSTHHAST ABOTQJIPO», «KOJIMYSCTBO BEIIECCTBY,
«Maccay, «MOJISIPHAsI Maccay, «00beM», «MOJISIPHBIH
00BEMY.
22 O00011eHNE U CUCTEMATU3ALIMS 3HAHUH 110 TEME 1
«IIpocTtbie BemecTBay.
Tema 3. CoequHeHUsA XUMHYECKHX 3JIeMEHTOB 13u
23 CTternenb OKUCIIEHUS. 1
24 Oxkcuipl, JIeTydre BOJOPOIHBIC COSAMHEHUSI. 1
25 OcHoBaHus. PacTBOpUMOCTh OCHOBAaHMH B BOJIE. 1
26 Kucnotel. Kimaccudukanmst KucioT. 1
27 CoJi Kak MpOU3BOJIHBIE KUCJIOT U OCHOBAHUH. 1
28 Pacuérel o popmynam coieit. 1
29 Kpucrannmueckue pemeérku. MloHHbIe, aTOMHBIE U 1
METAJUTMYECKUE PEIIETKH.
30 Cnoxnsle BemecTBa. JI.o.Nel «3HaKoMCTBO ¢ 1
oOpa3iiaMu BeIIeCTB Pa3HbIX KIacCOB»
31 UucTteie BemecTBa U cMecH. J1.0.Ne2 «Pa3zgencuue 1
cMece»
32 MaccoBas 10J1I KOMIIOHEHTOB CMECH, B MaccoBasi JOJI 1
IIpUMecen
33 OO0BEéMHAsT 1011 KOMIIOHEHTOB CMECH. 1




Pacuérnl, cBS3aHHBIC C TOHATHEM OIS,

34 [TpakTuaeckas padorta Ne2. «[IpuroToBineHue pactsopa 1
caxapa U ompeJieJIeHue MacCOBOM /10U caxapa B
pacTBope».

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

Tema 4. U3meHeHus1, TPOUCXOAsIIINE C BeNIECTBAMU 13y

36 duznyecKue SBICHHUS. 1

37 [Ipaktuueckas padora Ne3 «OurcTka moBapeHHOU 1
COJIN».

38 XUMHYECKHE peaKlUi. 3aKOH COXPAHEHUs MacChl 1
BEIIIECTB.

39 [IpakTueckas padorta Ned. «Habmonenus 3a 1
W3MEHEHUSAMHU, IPOUCXOIAIIUMHU C TOPSAIIEH CBEYOU, 1
WX OTIMCAHHEY.

40 Pacuérel N0 XMMHUYECKUM YpaBHEHUSIM. 1

41 Pemenue 3a1a4 no XuMHUYECKUM YPaBHEHUSAM 1

42 Peakuuu paznoxenns. CKOpOCTh XUMHUECKUX PEAKIIUH. 1
Kartanuzartopsl. @epMenTsl. JI.0.Ne3 «CpaBHeHue
CKOPOCTH MCIIAPEHUS BOJBI M CIIUPTA IO UCUE3HOBEHUIO
WX Karesab Ha (GUIbTPOBAILHON Oymarey.

43 Peaxuuu coenuuenus. Karanurunueckue u 1
Hekatanutuyeckue. OdpaTumbie 1 HEOOpaTUMBIE.

JI.o.Ne4 «Okucnenue Meau B IJIaMEHU CIUPTOBKH UITH
TOPETIKI.

44 Peaxiuu 3amermenus. J1.0.Ne7 «3aMmerieaue Mmeau B 1
pactBope xnopuna meau (II) xenezom».

45 Peakuuu oomena. JI.o. Ne 6 «IloiydeHue yriaekuciaoro 1
rasa B3anMOJIEHCTBUEM COJBI U KUCIOTEI»; JI.0.Ne5
«IloMyTHEHHE U3BECTKOBOU BOJIbI OT BBLABIXAaEMOTO
YIJIEKHUCIIOTO ra3ay.

46 [Tpaktuyeckas padora Ne5S. «[Ipu3Haku XUMHUUECKUX 1
peaxkuui».

47 O00011IeHNE U CUCTEMATH3AIMS 3HAHUH 110 TEME: 1
«M3MeHeHus1, MPOUCXOAIINE C BELIECTBAMM.

48 KonTtponpHast padora Ne3 no teme: «3menenus, 1
MPOUCXOSIINE C BEILIECTBAMM.

Tema 5. PacrBopenue. PactBopsl. CBoiicTBa 22y

PACTBOPOB JJIEKTPOJIUTOB




49

PacTBopeHue kak (pU3MKO-XUMHUECKHUI Mporecce.
PactBopuMocTs. Tumel pacTBOpoOB.

50 DNEKTPOIUTHYECKAs! TUCCOLIUALIMSL.
51  |OcHOBHBIE MOJNIOKEHUS TEOPUU IITEKTPOITUTUYECKON
M CCOTIMAIINH.

52 MoHHbIe ypaBHEHHUS PEAKLIU.

53 Kucnotst B ceere TO/l, nx xinaccuduxamnms.

54 CpoiictBa kuciot. JI1.o.Ne8 «Peakiuu, xapakTepHble U1
PacTBOPOB KUCIOT (COJISTHOM U CEPHOM)».

55 OcHoBanus B ceete TO/, ux xnaccuduxanus u
cBoiicTBa. JI.o. Ne 9 «Peakiuu xapakTepHbl 115
pacTBOPOB MIENOYN (THAPOKCHUIOB HATPHS U KAJIHS)»;
JI.0.Ne10 «ITosydaenne u cBoiicTBa HEPACTBOPHUMOIO
ocHoBaHwusI, Hanpumep ruapokcuaa meau (11)».

56 Oxkcunpl. JI.o.Ne 12 «Peaknum xapakTepHbI 11
OCHOBHBIX OKCHJIOB ( HaIpUMep, VTSI OKCHA KaJIbIIHS)»;
JI.o.Ne 13. «Peakiuu xapakTepHbl sl KUCIOTHBIX
okcunoB (Hampumep, 1u1st yriieKucioro raza)y.

57 Comu B cBete TO/I, ux cBoicTBa. JI.o.Nel1 «Peakmuu
XapaKTepHBbI AJIs1 PaCTBOPOB CoJiel (Hampumep A
xinopuaa meau (11)».

58 I'eneTnueckue psabl METAIIOB U HEMETAJUIOB.

59 I'eHeTHuecKas CBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX
BEIIECTB.

60 O06o0u1ieHre U cucTeMaTu3alus 3HaHui 10 Teme
«PactBopenue. PactBopsl. CBoiicTBa pacTBOpPOB
JIEKTPOIUTOB.

61 [IpakTiueckas padora Ne6 «CBoiicTBa KUCIIOT,
OCHOBAHUH, OKCUIIOB U COJIEI.

62 KonTtponsHas padota Ne4 o teme «PactBopenue.
PactBopsl. CBOMCTBa pacTBOPOB JIEKTPOIUTOB.

63 Knaccugukarus XuMHUeCKUX peakinil.
OKHUCITUTETHLHO-BOCCTAHOBUTEIILHBIE PEAKIUH.

64 VYrpaxHeHUs B COCTaBICHUN OKHCIUTEIBHO -
BOCCTAHOBHTEJBHBIX PEAKIIUH.

65 CBoICTBa N3YYEHHBIX KIACCOB BEILIECTB B CBETE

OKHCIINTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKI.IPIfI.




66 O00011IeHNE U CUCTEMATU3AIMS 3HAHUH 10 TEME 1
«OKHCITUTEIBHO- BOCCTAHOBHUTEIBHBIC PEAKIIUM.

67 [TpakTuaeckas paborta Ne7. Pemenue 1
IKCIIEPUMEHTATBHBIX 33124

68 [TpomexyrouHas arrectamnus B popMe KOHTPOJILHOM 1
paboTHI 32 Kypc XUMHUU 8 Kilacca

69 Pemrenne pacyeTHsIX 3a1a4 1

70 O06o01IeHre U cUCTeMaTU3alus 3HaHUH TI0 KypCy 1

xuMuu 8 Kiacca..

Uroro:

704




2. Conep:xanue y4eGHOro Kypca
kJjacc (2 4 B Heedr, Beero 70 1)

BBegenne. OOmas XapakTepuMCTHKAa XUMHMYECKHMX JJIeMEHTOB W XMMHMYECKHX pPeakIuii.
Mepuoguuecknii 3axon u Iepnomnueckas cucrema sjiementoB /I. . Menaeneena (10 4)
XapakTepucTUKa JIEMEHTA 10 €r0 MOoJoKeHHI0 B [leproaudeckoil cucreMe XMMUYECKUX
anemenToB JI. . Menneneea. CBOMCTBa OKCHJIOB, KUCJIOT, OCHOBAHUI U COJIEH B CBETE TEOPUHU
NEKTPOJUTUYECKON TUCCOIMALMU U OKUCIIECHUA-BOCCTaHOBIICHM. [IoHATHE O EepexoaHbIX
aneMeHTax. AMGOTEpHOCTh. [ eHeTHUeCKUl psijI IepeXoHOTOo 3neMeHTa. [leproaudeckuii 3aKoH
n Ilepuommueckas cucrema xumuueckux aemeHToB [l M. MenneneeBa. XuMuueckas
OpraHu3anus )KUBOW M HEXKMBOU NIPUPOAbI. XMMUYECKUI COCTaB SApa, MAHTHHU U 36MHOU KOPBI.
XUMHUYECKHUE DJIEMEHTHI B KJIIETKaX KUBBIX OPraHU3MOB. Makpo- U MUKpodIeMeHThl. O0001IeH1e
CBEJCHMI 0 XMMHUYECKHUX peakiusax. Kiaccupukanys XuMuyeckux peakiui mno pa3inyHbiM
MPU3HAKaM: «4HCIIO U COCTaB PEAruPYIOIINX U 00pa3yIoUINXcs BEUIECTBY, «TEIIOBOM 3PPeKT,
«HaIlpaBJICHUE», «U3MEHEHHE CTENEHEH OKHUCIIEHUS AJIEMEHTOB, OOpa3yIOUIMX pearupyrone
BEIIECTBA», «(a3a», «HUCIOJIb30BaHUE KaTaiuzaropa». [loHSATHE O CKOpOCTH XHMHYECKOMN
peakuyu. DakTOphl, BAUSAIONNE HA CKOPOCTh XMMUYECKUX peakiuil. Karanu3atopel U kaTanus.
WNurnburopsl. AHTHOKCUIAHTHI.

JdemoHcTpaumnu.

Paznmansie popmer Tadbmuim [l . MenneneeBa. Mojenn aToMoB 2ieMeHTOB 1—3-T0 mmeproos.
Mogenb cTpoeHHsI 3eMHOTO Iapa (TomepedyHbld pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
peaKkuu OT MPUPOIbl Pearupyronuux BeIecTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKOM peakiuu OT
KOHLIEHTPALIMK PEarupyromux BeHIecTB. 3aBUCUMOCTh CKOPOCTH XHMHYECKOW peakUuuud OT
IJIOIIA/IA CONTPUKOCHOBEHHUSI PEarupyroIInX BeIECTB («KUTISLIUI CI0ii»). 3aBUCUMOCTh CKOPOCTH
XUMHYECKON PEaKIMU OT TeMIEpaTyphbl pearupyronux BemecTs. ['OMOreHHbI 1 reTeporeHHbIN
Katanusbl. DepMeHTaTUBHBIN KaTanu3. UHrubupoBanue.

JlaGopaTopHble ONBITHI.

1. [TonyyeHne TUAPOKCH]IA IIMHKA M UCCIIEIOBAHUE €r0 CBOMCTB. 2.MoaennpoBaHue MOCTPOCHUS
[Tepuonuueckoit cucreMbl xuMuueckux sneMeHToB Jl. M. MenneneeBa. 3. 3amelieHue Keie3oM
Mmenu B pactBope cyibdara memu (I1). 4. 3aBUCHMMOCTb CKOPOCTH XHMHYECKOH PEAKIUH OT
MIPUPO/IbI PEarpyIOIIUX BEIIECTB HA IPUMEPE B3aUMOICHCTBUS KUCIOT C METaJUIaMHU.

5. 3aBUCUMOCTb CKOPOCTH XMMUYECKOW pEaKiuu OT KOHLEHTPALMU PEearupyrollnX BEUIeCTB Ha
MpUMepe B3aUMOJICHCTBHS IIMHKA C COJITHOM KHCIOTON pa3InYHON KOHIICHTPAIUH.

6. 3aBUCHUMOCTbH CKOPOCTH XMMHUYECKOHN PEeaKIMK OT IUIOMIA N COMPUKOCHOBEHHSI pearupyromux
BEIIECTB. /. MOAETMPOBAHHE «KUIISIIETO CIIOS». 8. 3aBUCUMOCTb CKOPOCTH XMMHUECKOHN peaKiuu
OT TeMIepaTypbl pearupyrolux BeENIeCTB Ha mpumepe B3aummozeicTBus okcuaa meau (II) c
pPacTBOPOM CEpPHOM KHCIIOTHI pa3iMyHOM Temreparypsl. 9. PasnoxkeHue nmepokcuia BoJ0Opojaa ¢
nomotipio okcuaa maprania (IV) m xaramasel. 10. OOHapyxeHHe KaTajga3bl B HEKOTOPBIX
MUIIEeBBIX TpoaykTax. 11. MurubupoBanue B3anMoACHCTBUS KUCIOT C METAJUIAMH YPOTPOIIUHOM.

Tema 1. Meranast (14 1)

[Tonoxenune wmeramoB B Ilepuonumueckodt cucreme xumuyeckux snemeHtoB JI. WM. Menneneesa.
Meranmmdueckasi KpUCTAIIMYECKasl pellieTKka U MeTaTn4eckas XuMudeckas cBs3b. OOmme Qusnveckue
cBoiictBa MeramnoB. CmiaBel, MX CBOMCTBA MW 3HAYEHHE. XHMHYECKHE CBOWCTBAa METAJNIOB Kak
BOCCTaHOBHTEIIEH, a TAK)KE B CBETE UX IMOJIOKEHHUS B AIIEKTPOXUMUYECKOM PANlY HANPSKEHUN METaJIIOB.
Koppo3sust meramioB u criocoOsl 00pbOEI ¢ Hell. Metansl B ipupoze. O0mue crioco0bl UX MOMyYeHHUS.
OO0masi XapakTepHCTHKA IIEJ0YHbIX MeTa/LuI0B. Metamisl B npupoje. O0mue crnocoosl ux
nonydeHusi. Crtpoenue aromoB. Lllenounbie MeTamibsl — MpocThie BeliecTBa. BaxHeilmune



COCJIMHEHUS IIEIOYHBIX METAIJIOB — OKCHUIBI, THIPOKCUABI U COJH (XJIOPHIBI, KapOOHATHI,
Cynb(}aTel, HUTPATHI), UX CBOWCTBA M IPUMEHEHHE B HApOIHOM X03siicTBe. Kanuitabie ynoOpenus.
O0mas xapakTepucTHKA 3J1eMEeHTOB IJIaBHOM nmoArpynns! |1 rpynnel.

Crpoenue aromoB. lllenouyHo3eMenbHbIE METaIbl — IPOCThIE BellecTBA. BakHelue
COEIMHEHUS ILEJIOYHO3EMENIBHBIX METAZIOB — OKCHJbl, THAPOKCHABI M COJIM (XJIOPHUJBI,
KapOOHATHI, HUTPATHI, CyNIb(haThl, pocdaTsl), IX CBONCTBA M IPUMEHEHNE B HAPOTHOM XO3SICTBE.
AJIIOMUHUIA.

Crtpoenne atoma, (U3MYECKME M XUMHUYECKHE CBOMCTBA mpocToro BemecTBa. CoeanHEHHs
QIIOMHHMS — OKCHUJI U TUAPOKCUJ, UX aMPOTEpHbII XxapakTep. BaxHeiliine coiy amOMUHUA.
[IpuMeHeHnEe AMFOMUHUSA U €r0 COCIMHEHUI.

Keaeso.

Crpoenue aroma, pU3NYECKUE U XMMUUYECKHE CBOMCTBA ITPOCTOrO BellecTBa. [ eHeTuUeCKue psiabl
Fe*? u Fe*3.

Baxneiimue conu jxene3a. 3HaueHHE dKelie3a U €ro COCIUHEHUH JJI MPUPOJIbI U HAPOJHOTO
XO35HCTBa.

JdeMoHcTpanum.

OOpa3ipl MIENOYHBIX M IMIEJI0YHO3EeMENbHBIX MeTaiuioB. OOpasimsl crutaBoB. B3anmoneiicTeue
HAaTpusl, JUTUS W KajdblHs ¢ BOAOW. B3ammoneicTBue HATpUs M MarHusi C KHCIOPOJIOM.
B3aumopeiictBre MetaiuioB ¢ HemeTauiamu. [lonmydenue runpokcunos xemnesa (1) u (11).
JlaGopaTopHBIE OTIBITHI.

12. B3aumonaencTBuE pacTBOPOB KHUCIOT M coJied ¢ MeTtauiamu. 13. O3HakoMJIeHUE ¢ pyAaamu
xkene3a. 14. OxpammBaHue TIIaMEHH COJISIMH MIETOYHBIX METAIIIOB. 15. B3aumoaeiicTBre KaubITus
¢ Bojou. 16.Ilomydenne ruipoKcuia Kaiblys U UCCIEI0BAHNUE €r0 CBOWCTB.

17. TlomydeHune TUIPOKCHAA ATIOMUHUS U HCCIENOBAHWE €ro cBOMCTB. 18. B3aumoneiicTBue
xene3a ¢ coistHoi kucimoTou. 19. Tlomyuenue rumpoxcuaoB sxeneza (I1) u (IIl) u u3yuenne ux
CBOMCTB.

Tema 2. llpakTuxym 1. CBoiicTBa MeTa/LlI0B U UX coequHeHni (2 4)?

1. OcymiecTBiieHHE IEMOYKH XUMHUECKHUX TTpeBpanieHui. 2. [lonydenne u cCBOMCTBA COCTUHEHHIA
MeTayioB. 3. Penienune skcriepuMeHTalbHbIX 33/1a4 Ha Paclio3HaBaHUE U TOJYyYeHHE COSIUHEHUN
metasuioB.( 1 [Tpu 1ByX4acoBOM IITaHUPOBAHUH MPOBOUTCS TOJIBKO MpakTudeckas padora 3)

Tema 3. Hemera/winl (25 4)

OOmiasi xapakTepucTHKa HEMETa/ioB: mnojoxeHue B Ilepuonmyeckoil cucreMe XUMUYECKHX
anemenToB JI. . MenpeneeBa,0cOOEHHOCTH CTPOCHHS aTOMOB, JJICKTPOOTPHUIIATEIBHOCTE (D0)
KakMepa «HeMeTauImuHocTh», psaa D0. Kpucramimyeckoe CTpoO€HUE HEMETAIIIOB — IPOCTHIX
BelecTB. Amtotponus. Puznueckre CBOMCTBA HeMeTaioB. OTHOCUTENBHOCTh MOHATUN
«METAII» U «HEMETaJLD».

Bonopoa. Ilonoxenue Bogopoaa B Ilepuoanueckoit cucteMe Xxumuydeckux anemeHtoB J[. U.
MenpaeneeBa. CtpoeHue aroma U MOJIEKY/Ibl. PU3HUECKHE U XMMUYECKHE CBOMCTBA BOJOPO/IA, €r0
MOJIY4YEHUE U IPUMEHEHUE.

Bopaa.

Crpoenue Monekyinbl. Bogopoanas xumudeckas cBsizb. Ousnueckue cBoicTBa BOJAbl. AHOMAIUU
CBOMCTB Bonbl. ['mapoduibHbie u TuAPodOOHBIE BElIECTBA. XUMHUYECKHE CBOWCTBA BOJBI.
KpyroBopoT Bogsl B mpupose. Bogoouncrtka. Asparus Bojabl. beitoBbie GunbTpsl. MUHEpanbHbIE
BOJIbl. /lucTunnnpoBaHHas BOJia, €€ MOJyYE€HUE U IPUMEHEHUE.

O0mas xapakTepuCTHKA raJlor¢HOB.

Crpoenue atomoB. [IpocThie BelecTBa 1 OCHOBHBIE COEITMHEHHUS TaJIOT€HOB, X CBOMCTBA.
Kpatkue cBenenus o xiope, 6pome, hrope u ione. [IpuMeHeHne raloreHOB U UX COSAMHEHUN B
HapOJHOM XO35UCTBE.

Cepa.



Crpoenue aToMa, aJuIOTPOITUS, CBOMCTBA U IpUMEHeHne pomOudeckoil cepbl. Oxcuppl cepsl (IV)
u (VI), ux nonyuyenue, cBoiictBa u npumeHenue. CepHasi KUCIOTa U €€ COJIM, UX IPUMEHEHHUE B
HapOJHOM Xo3s11cTBe. [IpON3BOACTBO CEPHOM KUCIIOTHI.

A3or.

CrpoeHue aToMa U MOJIEKYJIbl, CBOWCTBA IIPOCTOIO BeLIECTBAa. AMMHAK, CTPOEHHUE, CBOWCTBA,
nostyueHue u npumenenue. Cosin aMMOHUS, UX cBolcTBa U npumeHeHue. Okcunpl asora (I11) u
(V).

A30THas KUCJI0Ta, €€ CBOMCTBA U MpuMeHeHue. HuTpatel 1 HUTpUTHI, TpobiemMa X coJiep:KaHus
B CEJIbCKOXO03HCTBEHHOM MPOIYKIIMU. A30THBIE y10OpEHUS.

Dochop.

CrpoeHue aroma, ajuloTpomnusi, CBOiicTBa Oeioro u KpacHoro (ocdopa, uUX NpPUMEHEHHE.
OcHoBHbIe coeaunenus: okcua pochopa (V) u oprodochopnas kuciora, hocdarsr. DochopHbie
yaoOpeHwusl.

Yraepon.

CrpoeHue aroma, ajsloTpomnus, cBoicTBa Moaudukanuii, npumenenne. Oxcuapl yriaepoaa (I11) u
(IV), ux cBoiicTBa u npruMeHeHue. KapOoHaThI: KaIbIUT, CO/IA, MOTAIIl, UX 3HAYCHHE B IIPUPOJIC U
KU3HU YeJIOBEKa.

Kpemnuii.

Crpoenune aroMa, KpUCTAaUIMYECKUI KPEMHHUH, €ro CBOMCTBA M mpuMeHeHue. OKCuj KpeMHUs
(IV), ero mpupoanabie pasHOBUIAHOCTH. CHITMKATHl. 3HAUYEHUE COCIMHEHUN KPEMHHS B KUBOU U
HeXNBOU npupoje. IloHaTre 0 CHIMKaTHON NPOMBIIIEHHOCTH.

JdemoHcTpaumnu.

OOpa3zupl rajgoreHoB — IMPOCThIX BellecTB. B3aumopelicTBue TrajgoreHOB C HAaTpPHEM, C
aTIOMUHHUEM. BrITecHEHHE XJI0poM OpoMa WM Moja M3 pacTBOPOB MX coJiei. B3anmopeicTeue
Cephl ¢ METaJJIaMU, BOJAOPOJOM U KUCIOPOAOM. B3anuMoielicTBe KOHIEHTPUPOBAHHOW a30THOM
KUCIOTHI ¢ Meapto. Tlornomienne yrieM pacTBOPEHHBIX BEIECTB MM ra3oB. BoccraHoBiieHue
Menu u3 ee okcuaa yriem. O0pasipl MPUPOIHBIX COSAMHEHUH XJI0pa, cephl, pocdopa, yrieposa,
kpeMHHs. OOpa3ibl BaXXHEUIIMX U1 HAPOJHOTO XO3sicTBa Cyab(}aToB, HUTPATOB, KAPOOHATOB,
docdaros. O6pa3Ikl CTEKIa, KEPAMHUKH, IIEMEHTA.

JlaGopaTopHble ONBITHI.

20. I[lonyuenue m pacnozHaBanue Bojopona. 21. MccnenoBanre MOBEPXHOCTHOTO HATSKEHUS
BOJibl. 22.PacTBOpeHrE MEepMaHraHata Kajiusi WM MEIHOro Kymopoca B Boje. 23. I'mapaTtanus
06e3BokenHoro cynbdara meau (11). 24. M3roToBieHne TUIICOBOTO OTIIEYaTKa.

25. O3HakOMJICHME C KOJUICKIMEH OBITOBBIX (GriIbTpoB. 26. O3HAKOMIJICHHE C COCTaBOM
MUHepalbHOM Bozbl. 27. KadecTBeHHass peakuus Ha TraloreHuA-wuoHbl. 28. Ilomyuenue wu
pacrno3HaBanue kucinopoga. 29. I'openue cepbl Ha Bosayxe u B kucinopozge. 30.CpoiicTBa
pa3baBieHHON cepHOl KucioThl. 31. M3yuenue cBoiictB ammmuaka. 32. Pacmo3naBanue coneit
amMmonusa. 33. CpoiicTBa pasz0aBieHHOW a30THOW KuciaoThl. 34. BsaumosnelicTBue
KOHLIEHTPUPOBAHHON a30THOM KHUCIOTHI ¢ Menbpio. 35. ['openue Qocdopa Ha BoO3ayxXe U B
kucnopone. 36. PacnosnaBanue ¢ocdaron. 37. ['openne yrns B kucinopone. 38. Ilomyuenue
yrOJIbHOM KUCIOTHI U u3ydeHue ee cBoucTB. 39. [lepexon kapOoOHATOB B THAPOKAPOOHATHI.

40. Paznosxenue ruapokapbonata Hatpus. 41. [lonydenre kpeMHEBOW KHCIOTHI M M3yUEHHE €€

CBOWCTB.
Tema 4. llpakTukym 2. CBoiicTBa coequnenuii HemeTawios (3 u)!

1. Pemenue skcrepuMeHTanbHBIX 3amay 1o Teme «lloarpymma ramoreHoB». 2. Pemenue
SKCIEpUMEHTAIbHBIX 33/1a4 110 Teme «lloarpymnmna kucnopoaay. 3. PemeHue skcriepuMeHTaIbHbBIX
3agau o TeMe «lloarpymnmna azotay. 4. Pemenue skcriepuMeHTalIbHBIX 3a1a4 1o Teme «[loarpynmna
yriepoga». 5. [lonyuenue, coOrpaHue U paclio3HaBaHUE ra30B.



(1 Mpu nByxyacoBOM INIAHUPOBAHUU IIPOBOJISTCS TOJIBKO MTPAKTUUECKHE PadoThI 1, 2 1 5)

Tema 5. O6001eHHe 3HAHMI 110 XUMHHM 32 KypPC OCHOBHOI1 1mKo0Jbl. Ilonroroska

K rocyiapcrseHHoi ntoropoii arrecrauuu ('MA) (13 v)

IIepnoanueckuit 3akoH u [lepuonnueckas cucrema xumudeckux emeHToB . 1. Menneneesa.
@u3NYecKUil CMBICI TOPSAIKOBOTO HOMEpa 3JEMEHTa, HOMEpPOB MEpHOJa U TIPYIIIbL.
3aKOHOMEPHOCTU W3MEHEHHUs CBOMCTB AJIEMEHTOB M MX COEAMHEHUU B MEPUOAAX U TPYIIAx B
CBETE MPE/CTABJICHUN O CTPOEHUU aTOMOB 3JIEMEHTOB.

3HaueHue MepHOJUUECKOro 3aKOHA. BUIbl XMMHUECKUX CBS3€W M TUIIbI KPUCTAJUIMYECKUX
peuieTok. BzauMocBs3b cTpoeHMsI U CBOMCTB BelecTB. Kitaccudukanus XuMu4ecKiuX peakiui mo
Pa3IMYHbBIM MpPU3HAKaM (YUCIIO U COCTAB pearupyomnx U 00pa3yrommxcs BEllecTB; HaJuune
rpaHuIel  pasznena da3; TemioBo A(O(EKT; H3MEHEHHE CTENEeHEeW OKUCICHUSI aTOMOB;
HCI0JIb30BAHME KaTalln3aTopa; HampaBiieHUue mpoTekaHus). CKOpoCTh XMMUYECKUX peakuuid 1
(daktopsl, Biustone Ha Hee. OOpaTUMOCTh XUMHUUECKHX PEAKIIUNA U CTIOCOOBI CMEIEHUs
XMUMHUYECKOTO PAaBHOBECHS.

[Ipocthie M crnoxHble BemlecTBa. MeTauibl M HeMeTaulbl. ['eHeTmdeckue psiibpl MeTaa,
HeMeTaJljIa 1 nepexoaHoro metamia. OKCHIbIM THAPOKCHIbI (OCHOBaHMSI, KUCIOTHI, aM(pOTEpHbIE
TUAPOKCHUBI), conu. VX cocTas, knaccudukanus u odpie XMMUYECKHe CBONCTBA B CBETE TEOPUU
ANIEKTPOJIUTUYECKOM TUCCOLMALINN.



4. TemaTu4eckoe INIAHUPOBAHHUE

Ne Komnue [Hara IIpumeyanue
P CTBO MIPOBEICHUS
YpOK azJzien, TemMa ypoka
a 4acoB
WwiaH | QaxT
Beenenne. O01mass XapakTepuCTHKA XUMHYECKHUX 104
3JIEMEHTOB U XuMH4YecKuX peakuui. Ilepuogundeckuii
3aKOH U nmepuoagnveCKasi CUCTEMAa XUMHUIECCKUX
anemenToB J[..MeHnneseena.

1 BBO1HBII HHCTPYKTaX MO TEXHUKE O€30MaCHOCTH. 1
XapaKTepI/ICTI/IKa XUMHNYECKOI'O DJIEMCHTA HAa OCHOBAHUU €TI0
nosnoxenus B Ilepuoguueckoit cucreme Jl. . Menneneesa

2 CBoiicTBa OKCHJIOB, KHCIIOT, OCHOBaHUH U COJIel B CBETE 1
TEOPHUH FJIEKTPOIUTUUECKON AUCCOLMALINUA U OKUCIIEHUS-
BOCCTAaHOBJICHUA

3 AmboTepHbIe OKCUIBI U THIPOKCUIBI 1

4 [Tepuonnueckuii 3akoH u [lepuoanueckas cucrema /. 1
N. MenpeneeBa B CBETE YUEHHUS O CTPOCHUH aTOMa

5 XuUMHUYecKasi OpraHu3aIus >KMBOM U HEXKMUBOU MPUPOIBI 1

6 Kinaccudukanus XuMUUeCKHX peaKIiuid 10 pa3IunIHbIM 1
OCHOBaHUSIM

7 [ToHATHE O CKOPOCTH XMMHMUYECKOU PEAKLIUH. 1
Karanuzatopsl

8 O00011IeHNEe U cCUCTEMATH3ALNS 3HAHUI 10 TEME 1
«BBenenue»

9 KontpoabsHas padoraNel mno teme «BBeneHue» 1

10 Pewmenue 3amay no reme «BBenenne» 1
Tema 1. MeTaibl 184

11 [Tonoxxenue sneMeHTOB-MeTaIIOB B [lepuoanueckoit 1
cucreme J{. . MenzaeneeBa 1 0COOEHHOCTH CTPOECHUS
UX aToMOB. @u3nueckue cBoiicTBa MeTauioB. CriiaBbl

12 XUMUYEeCKHEe CBOMCTBA METAJIJIOB 1

13 Mertamnnsl B mpupoze. O0mme crnocoObl UX MOTy4eHHs 1




14 Pemenne pacueTHbIX 3a1a4 ¢ HOHITUEM MACCOBASL QOIS 1
861X00a NPOOYKMA
15 [Tonsatue 0 KOppo3UK METAIIIOB 1
16 [lenounblie MeTaUIBL: OOIIAas XapaKTePUCTHUKA 1
17 CoenuHeHus MEI0YHbIX METAJIJIOB 1
18 [IenoyHO3eMeNbHbIE METAJIIBL: 00I11ast XapaKTepUCTHKA 1
19 CoenuHeHus meI0YHO03EMENbHBIX METAJIJIOB 1
20 AJIOMUHHI — IEPEX0IHBIN dJIeMeHT. DU3HUECKUe 1 1
XUMHUYECKUE CBOMCTBA ailtoMuHus. [lonyuenue u
MIPUMEHECHHUE ATFOMUHUS
21 CoenMHEeHUS ATFOMUHUS — 1
OKCHUJI ¥ TUJIPOKCHJI, UX aM(pOTEPHBIN XapakKTep.
22 IIpakTnueckas padora Nel 1
OcyIecTBIICHHE ETIOYKH XUMUYECKUX MPEeBpaIeHui
23 XKenezo — anement VIIrpynmnsl mo604HON NOATPYTIIIHL. 1
DuU3NYECKUE U XUMUYECKUE CBOMCTBA JKele3a.
Haxoxnenue B mpupo/e.
24 Coenuuenus xenesa +2,+3 ux KaueCTBEHHOE ONpeIecHHeE. 1
Ienernueckue panel Fe 2 u Fe *2,
25 IIpakTHyeckasi padora Ne2 1
ITonydeHue u CBOMCTBAa COETMHEHUI METAIIOB
26 IIpakTHyeckasi padora Ne3 1
Pemenue OKCIIEPUMEHTAJIBHBIX
3a/1a4 Ha PACIIO3HABAHUE M TIOJIYUYEHUE COCTMHCHHIA
METAJIOB
27 O60061enne 3HaHni 110 TeMe «M eTamibn 1
28 Koutpoabnas padora Ne2 o remMe «Meramibpby 1
Tema 3. Hemerasibl 28y
29. OO01as XxapakTepucTUKa HEMETAIIOB 1
30 OO6mme xuMuvIecKrne CBONCTBa HeMeTautoB. Hemerarmier B 1
MIPUPOJIE U CITOCOOBI MX TTOMYYSHUS
31 Bonopon 1
32 Bona 1
33 I"anorensl: 00mas XapakTepUCTHKA 1
34 CoenuHeHus rajloreHoB 1
35 Kucnopon 1
36. | Cepa, ee puznuexue U XUMHUYECKHUE CBONCTBA 1




37. CoenuHeHHUs cepbl 1
38. | CepHast KUCIIOTa Kak 3JEKTPOJUT U €€ COJU 1
39. | Cepnas kuciora Kak okuciauresb. [lomydenue u 1
MIPUMEHCHHUE CEPHOU KHUCIIOTHI
40. | lIpakTuyeckas padora Ne4 Pemenue 1
IKCIEPUMEHTAIBHBIX 33134 1o TeMe «Iloarpymnma
KHCIIOPOJIa»
41. A3OT U ero cBoMcTBa 1
42. AmMMuak u ero coeaunennsa. Coiamu aMMOHUS 1
43. | Okcuppl a30Ta 1
44, A30THas KHCIIOTA KAK 3JIEKTPOJIUT, €€ IPUMEHEHUE 1
45. | A30THas KUCIIOTa KaK OKHCIUTEINb, €€ MOJTy4eHue 1
46. ®dochop. Coenqunenus pochopa. [lonstue o 1
dhochopHBIX y1oOpeHusIx
47. Yrnepon 1
48. Oxcuppl yrieposa 1
49. | YroabHast KUCIIOTa U €€ COJH. 1
XKecTkocTb BOJbI U CIOCOOBI €€ yCTpaHEHUS
50. | Kpemnwuit 1
51. CoenuHeHust KpeMHUS 1
52. CunikaTHas IPOMBIIILICHHOCTh 1
53. IIpakTuyeckas padora NeS Pemenue 1
SKCIEPUMEHTAIbHBIX 3a1a4 1o TeMe «l[loarpymnmna azora
U yrJIepoia
54. | IlpakTH4eckas padora Ne6 1
[Tonyuenue, cobnpanue u pacrio3HaBaHUE ra30B
55. O060611eHMEe 10 TeMe «HeMmeTams 1
56. | KonTpoabHas padora Ne3 no teme «Hemeramnsi» 1
Tema 5. O0001meHHe 3HAHMI IT0 XUMHH 32 KyPC 139
OCHOBHOM 1IKO0JbI. [IoAr0TOBKA K HTOrOBOM
arrecranuu (I'NA)
57. [lepuoanueckuii 3akon u Ilepuoanueckas cucrtema 1
J. Y. Menneneesa B CBETE TEOPUHU CTPOEHUSI aTOMa
58. | 3aKOHOMEpPHOCTH U3MEHEHHUSI CBOMCTB PJIEMEHTOB U UX 1

COE€IUHEHMI B nepuoaax M rpymnrnax B CBETC




IIPEJICTaBICHUI O CTPOEHUHU ATOMOB 3JIEMEHTOB.
3nauenue [leproauueckoro 3akoHa

59. | Buapl XUMHYECKUX CBSI3€H U THUITBI KPUCTAJUTMYECKUX 1
peuieTok. B3auMocBs3b CTPOEHUS M CBONCTB BEIIECTB

60. | Knaccuukamus XUMHUECKUX PEaKIUil 10 pa3InIHbIM 1
MIPU3HAKAM.

61. CKOpOCTb XUMHUYECKUX PEAKIUI 1

62. | Knaccudukarms HeOpraHU4eCKIX BEIIECTB 1
CBoliCcTBa HEOPTraHMYECKUX BEIIECTB

63. | I'enerudeckue psapl METaJIa, HEMETAIIA U 1
MIEPEXO0IHOTO MeTajlIa

64. Tpenunr-rectupoBanue no Bapuantam ['MMA mponuibix 1
JIET U IEMOBEPCUN

65. | KonTpoJannasi padora Ned4 Pemenue [MA 1

66. [MpomexyTounas aTtectanus B GopMe KOHTPOILHON pabOTHI 1

67. Pemenne pacyernsix 3amau. O6o0mEeHNE U 1
CHUCTEeMaTH3allusl 3HAHUI
Hroro: 674




CpencrBa KOHTPOJIS
Kontpoabnas padora Nel mo TeMe «ATOMBbI XHMHYECKHX 3JIEMEHTOB)

Bapuanr 1.

Pacnomoxure XuUMHYISCKHE OJICMCHTLI, CUMBOJIbI KOTOPBIX JAHBI B TOPAAKEC:

a) Bo3pacTaHusi HemeTauinueckux cBoictB — N, F, Be.
0) Bo3pacTanus MeTaumueckux cBoiicts — Rb, K, Cs.

Omnpenenute BUA XUMAYECKON CBsI3U sl BemiecTB ¢ dopmynamu: Mg, MgFz, F2, N2Os.
3anuiuTe cxeMbl 00pa30BaHUM 3THUX CBSI3EH.

3anoJiHUTE TaONIHILy.

DJIeMEHTapHbIE YaCTHUIIbI HN3oTonsl

>"Fe >Fe

1

2 o

3)

Boruncnute mMaccoBble JI0JIM XUMHUYECKHX JJIEMEHTOB B BELIECTBE MO e€ro (opmyre
Fe(OH)s3
KonTpoabHasi padora Nel mo Teme «KATOMbI XUMHYECKHX 3JIEMEHTOB»

Bapuanr 2.

Pacrnonoxure XumMu4ecKkue QJICMCHTDBI, CUMBOJIbI KOTOPLIX JJdHbI B IIOPAIKEC:

a) BO3pacTaHMs HEMETAJINYeCKuX cBoucTB — Si, S, Al.
0) BO3pacTaHHs METAUIMYECKUX CBOMCTB — Sr, Ba, Mg.

Omnpenenure Bua xumudeckor cBsizu s BemiectB ¢ popmynamu: K, KCI, NCI3, Oa.
3anuiuTe cXeMbl 00pa30BaHUI STUX CBA3CH.

3anoxHUTE TAOIUILY.

aﬂeMeHTapHLIe HYaCTHUIIbI H30T01BI

338 308

4) +

5 0




6) ¢

BerurcnuTe MaccoBble JIOJIM XUMHUYECKHX JJIEMEHTOB B BEHIECTBE MO ero (opmyre
H3POq4
KourtpoJabHnas padora Nel nmo teme «ATOMbI XUMHUYECKHX IJIEMEHTOB

Bapuant 3.

Pacnonmoxure XuUMHYISCKHE OJICMCHTLI, CUMBOJIBI KOTOPBIX AAHBI B ITIOPAAKC:

a) BO3pacTaHus HEMETaNTHYeCKuX cBoicTB — P, S, Si.
0) Bo3pacTaHus MeTaLIMYECKUX cBOicTB — Ga, B, TI.

Omnpenenute BUA XUMHUECKOW CBsizu i BemiectB ¢ Gopmymamu: Li, LICl, Oz, SiCla.
3anuiuTe cxeMbl 00pa30BaHUM 3THUX CBSI3EH.

3anoyiHATE TaOIHILy.

DJIeMEHTapHbIE YaCTHUILIbI HN3oTonsl

39K 40K

7

8 0

9) &

Breraucioure MaccoBbIe J0JIM XUMHUYECKHUX JJIEMEHTOB B BCILICCTBE IIO €ro (bOpMyJIe
Al2(SO04)3

KonTpoabHast padora Nel mo reme «KATOMbI XUMHYECKHX 3JIEMEHTOB»
Bapuanr 4.
Pacrnionoxxute XuMHUECKre JIEMEHThI, CAMBOJIBI KOTOPBIX JIAHBI B MOPSAIKE:

a) BO3pacTaHMs HEMETaNIHIEeCKUX CBOMCTB — P, S, Si.
0) BO3pacTaHMs METAUIMYECKHUX CBO#CTB — Ga, Al, Zn.

Omnpenenute BU XUMUYECKOH cBs3u s BemectB ¢ popmyaamu: Cl, NaCl, Na, SCly.
3anuiuTe cXxeMbl 00pa30BaHUI STUX CBSI3EH.

3anoxHUTe TAOIUILY.

aﬂeMeHTapHLIe HYaCTHUIIbI H30T01BI

35C| 37C|

0 p*

) 10




12)e

4. BplUMCINTE MAacCOBBIC [OJU XMMHYECKHUX OJJIEMEHTOB B BEIIECTBE MO e€ro Gopmyse
NaOH

KourtpoJabHnas padora Nel nmo teme «ATOMbI XUMHUYECKHX IJIEMEHTOB
Bapuanr 5.
1. PacnoyioxkuTe XUMHUUYECKHE 3JIEMEHTHI, CAMBOJIBI KOTOPBIX JaHbI B MOPSIKE:

a) BO3pacTaHMs HEMETAUTMYeCKux cBoiicTB — Be, C, Li.
0) Bo3pacTaHus MeTaUIMIecKuX cBocTB — In, B, Ga.

2. Ompenenute BHJ XHUMHYECKOHW CBs3m s BemiecTB ¢ gopmymnamu: K, Hz, KO, H0.
3anuiuTe cxeMbl 00pa30BaHUM 3TUX CBSI3EH.

3. 3amoyiHUTE TaONHITY.

DJIeMEHTapHbIE YaCTHUILIbI HN3oTonsl

S9Ar 40Ar

13) p+

2) 30

15)¢

4. BblunMcnanTe MaccoBble J0JIM XMMHYECKMX 3JEMEHTOB B BEILECTBE IO ero gopmyse
H2S04

KonTpoabHasi padora Nel mo Teme «ATOMbI XUMHYECKHX 3JIEMEHTOBY»

Bapuanr 6.

1. PacmoiiokuTe XMMHYECKHE QJICMCHTDBI, CUMBOJIbI KOTOPLIX JdHbI B ITIOPAAKE:

a) BO3pacTaHMs HEMeTaLInYecKuX cBoiicts — Si, S, Al.
0) Bo3pacTaHus MeTaUIMYeCKux cBoiicTB — Fr, Li, K.

2. Ompepenute BUJ XUMHYECKOU cBsizu miist BetnecTB ¢ popmymnamu: Al, A0z, Os, Na20.
3anumuTe cxeMbl 00pa30BaHUN 3TUX CBS3EH.

3. 3amoyiHUTE Ta0NHILY.

aﬂeMeHTapHLIe HaCTHUIIbI H30T01BI

1H 3H

0 p*
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18)c

4. BpUMCINTE MAacCOBBIC JOJU XMMUYECKUX DJIEMEHTOB B BemiecTBe 1o ero ¢popmyine KOH

w

Konu¢puxarop Kk KoHTpoJIbHOI padoTe Nel

Ne 3amanus KonTponupyemslii 371€eMEHT 3HaHUN
1. 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XHMHUYECKHUX DJIEMEHTOB B
[Tepuonnueckort cucreme xumudeckux 3nemeHToB [[.M.MenneneeBa B
mpenenax:
1. manbix nepuonax;
2. TIIABHBIX MTOATPYIII.
2. Bunel xumudeckoi CBsI3U: KOBaJIeHTHAs (TOJIsIpHAsi, HETOJsIpHAst ), IOHHAs
U MeTajunueckas. MexaHu3Mbl 00pa3oBaHUs 3TUX CBs3EH.
3. Crpoenue aroma. OrpesiesieHne JIEMEHTAPHBIX YaCTHUIL: ITPOTOHOB,
HEUTPOHOB, 3JIEKTPOHOB
4. ATOMHas M MOJIEKYJISIpHAsl MacChl. BeIYMCIIeHE MacCOBOU JIOJIH

XMMHUYECKOTO 3JIEMEHTa B BEIIECTBE 110 €ro (popmyie.

KonTpoabHasi padora Ne2 no reme «CoequHeHUA XMMUYECKUX 3JIEMEHTOB»

Bapuant Nel

W3 nepeunst GopMys1 BRITUIINTE OTACITBHO (POPMYITBI OKCHIIOB, OCHOBAaHHM, KUCIIOT U
coneii u naiite um HasBanus: NaOH, Cu.0, Fe2(SO4)3, HNO3, SO2, H2S Ba(OH)2, CuCl..
VYkaxkurte 3apsi/ibl HOHOB H C.0. 3JIEMEHTOB JJIsl BemecTB, (hopmyibl koTopbix: HoSO4 n
Fe(OH)s, Ca3(POa)2. Jli1st ruaApOKCHI0B (KUCIOTHI M OCHOBAHMS ) 3aITHIITMTE (POPMYITbI
COOTBETCTBYIOLIUX UM OKCHUJIOB, & JUIsl COJH — (POPMYJIIBI THIPOKCHUIOB.

Haiinure 00beM (H.y.), KOJMYECTBO U YUCIIO MOJIEKYI 661 okcuaa yriepoaa (V).

B 160m1 20% pactBopa ceproit kucinotsl H2SO4 (p = 1,15r/mn) pactBopuinu emie 42 ¢
H2SO4 Kakas crana maccoBas noinst H2SO4 B mosmydenHoM pactBope?

KontpoabHas padora Ne2 no teme «CoeqmHeHUs XUMUYECKHUX 3JIEMEHTOB)

Bapuant Ne2

W3 nepeunst GopMyI1 BBITUIIUTE OTAETBHO (POPMYIIBI OKCHIOB, OCHOBAHUIA, KUCIOT U
coueit u paiite um HaszBanus: Na 20, CuSO4, HNO2, Fe(OH)3, HNOs3, K2SO4, KOH, SOs.
VYKaKuTe 3aps/Ibl HOHOB H C.0. SJIEMEHTOB JIUIs BEMIECTB, (opMysabl KoTopbix: H2SiOs,
Fe(OH)2, Al2(SO4)3. 11t ruspoKCcHIOB (KUCIOTH M OCHOBAHHS) 3alUAIINTE (HOPMYJITBI
COOTBETCTBYIOIIMX UM OKCHJIOB, @ JUISl COJIA — POPMYJIBI TUAPOKCHIIOB.

Haiinute o6beM (H.y.), KOIUYECTBO U YKCI0 MosieKyn 132kr okcuna yriaepona (IV).




w

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

KontpoabHas padora Ne2 no teme «CoequHeHHs] XUMHYECKUX 3JIeMEHTOB)»
Bapuant Ne3

W3 nepednst GopMyIT BBITUIIATE OTIACTBHO (POPMYIIBI OKCHIOB, OCHOBAHHIA, KUCIOT U
coneit u paiite um HasBauus: Ca(OH)2, CO», Alx(CO3)3, H3POs H2Si03, KOH, NaxSOg,
AlOs.

VKaxuTe 3apsiibl HOHOB | C.0. 3JIEMEHTOB UTS BemecTB, hopmyisl kotopsix: H2COs u
Cu(OH)2, NaNOs. 1515t TuApOKCHAOB (KUCIOTHI M OCHOBAHUS ) 3aITUIIIATE (OPMYJIBI
COOTBETCTBYIOIIUX UM OKCH/IOB, a JUTSI COJIH — (DOPMYJTBI THIPOKCHIOB.

Haiinure o0beM (H.y.), KOJIMYECTBO M YMCIIO MOJIEKYa 162r okcuaa azota (V).

B 650mi1 5%-ro pactBopa xnoposogopona HCl (p = 1,2r/mn) pactBopuiu emre 33,61
xJj0poBoioposa. Kakas crana maccoas goinist HCl B monydennom pactBope?

KonTposbHast pabora Ne2 mo teme «CoequHEeHUS] XUMHYECKHUX 3JIEMEHTOB»
Bapuant Ne4

N3 nepeuns GpopmMys BEITTAIINATE OTACTLHO (GOPMYITBI OKCHIOB, OCHOBAaHHM, KUCIIOT U
coneit u gaiite um HasBauus: KoO, CaSO4, HNO3z, Fe(OH)3, H2CO3, Cu2SOs, NaOH,
H-20.

VYKaxuTe 3apsibl HOHOB M C.0. YJIEMEHTOB JIJIsl BEIIECTB, (POPMYIbl KOTOPBIX: Al 2
(Si03)3, Fe(OH)2, H2SO4. st ruapokcuaoB (KHCIOTHI K OCHOBAHUS ) 3aMTUIIIATE
(hopMYyIIBI COOTBETCTBYIOIIUX UM OKCHUIOB, a JIISl COJTU — (POPMYJITBI THIPOKCHUIOB.
Haiinure oObeM (H.y.), KOJIMYECTBO K YMCIIO MOJIeKy 432kr okcua azota (V).
Coneprxanue coJieil B 0keaHCKOM BoJie paBHa 3,5%. Kakas Macca coyii 0CTaHeTCs ocie
BBIMApUBaHMS 3 KT TaKOUW BObI

Koaudgukarop k KOHTpoIbHOI padore Ne2

No 3aganus KonTposmpyemblii 371eMEHT 3HAaHUIA

1. Knaccn@nxaunﬂ HCOPraHU4CCKUX COCHHHGHHﬁI OKCHUIbI, KHUCJIOTEI,
OCHOBaHMH:, COJIN.

2. CreneHb OKMCICHHS 3JIEMEHTOB. 3apsiibl HOHOB KUCIIOT, OCHOBAaHUM,
COJIEH.
3. Mounsipubiit 06beM ra3a. Hucno ABoranpo. Exnnuna konudecTsa BemecTna

— MOJIb. ATOMHas 1 MOJICKYJIIpHas MacCCBlI. MOJ'IHpHaH Macca.

4. MaccoBast 10715 BelecTBa B pacTBOpe. ATOMHasi M MOJIEKYJIIpHAsl Macchl.
Moumnspnas macca.

KonTpoabnas padora Ne 3

o TeMe «I/I3MeHeHI/Iﬂ, npoucxoasaiue ¢ BemecrsaMmm»




Bapuant Nel

1. 3anummTe ypaBHEHUE PEAKIIMU 110 CXeMaM. Y PaBHANTE YpaBHEHHE XUMUUECKON PEAKIIUH.

VYKaxuTte UX THUIIL:

a) runpokcuy xenesa (I11) — oxeun sxenesa (I1I) + Bona
0) HuTpar OGapus + cynbdar xkeneza (II)— 7+ ?

B) CepHas KHCJIOTA + aTFOMUHUAN — 7+ ?

r) okcua pocdopa (V) + Boga — dochopHas Kuciora.

2. CKoJIBKO TpaMMOB 0Ocajika oOpasyetcs rpu B3anMoeiictuii 160 r 15%-noro pactBopa

cynsara meau (II) ¢ n36pITKOM THAPOKCHU A HATpHsI? KakOBO KOJMYECTBO BEIIECTBA
obpasytomerocst ocaaka? CKOJIBKO MOJIEKYJ OCaJKa MPU 3TOM MOJTYIUTCS?

KontpoabHasi padora Ne 3
1o teme «3MeHeHHUsl, MPOUCXOASIIHE ¢ BeleCTBAMU»
Bapuant Ne2

1. 3anummuTe ypaBHEHHUS PEaKIMil 0 cXemMaM. Y PaBHSINUTE ypaBHEHHE XUMUUYECKOU
peakiuu. YKaXuTe ux TUIL:

a) okcu KanbIus + okeunt pochopa (V) — docdar kanpius
0) a;moMHUHUE + coJisHas Kucjaota — ? + ?

B) TUJPOKCH/T ATFOMUHISI — OKCHI QIFOMUHUS + BOJIa

r) pocdar HaTpus + KapOoHAT Kaablus —?7 + ?

2. Kakoii 06weM Boopoaa (H.y.) oOpasyercs npu B3auMoaencTBuu 650 mr 1uHKa,
coaepxariero 20% mpumecei, ¢ U30BITKOM COJITHON KUCIOThI? KakoBO KOMUeCcTBO
BoJI0poJia? CKOJIBKO MOJIEKYIT BOJIOPO/Ia MPHU 3TOM MOJTYUUTCS ?

KontpoabsHnas padora Ne 3
1o Teme «/3MeHeHus1, MPOUCXOsIIIME C BelIeCTBAMM

Bapuant Ne3

1.3anumunTe ypaBHEHMS peakLUi IO CXeMaM. Y paBHNTE ypaBHEHNE XUMHUUYECKOHN PEaKIINH.

VYKaxure ux THUI:



a) HUTPAT KaJlusi — HUTPUT KaJIUs + KUCIOPOJT

0) okcup asora (V) + Bojma —a30THAs KUCIIOTa

B) cepHas kuciora + rugpokens xenesa (1) — ? +?
T') OKCHJ] ATFOMUHUS + Kablui — ? + ?

2. Kaxkoii 06bem yriekucioro rasa (H.y.) o0pasyercs mpu B3auMOJICHCTBHH C H30BITKOM
a30THOM kucnoThl 250 T u3BecTHsAKA (kapOoHaTta Kanplus), coaepxariero 20% npumeceit?
KakoBo konmuecTBo yriaekucnoro raza? CKoJIbKO MOJIEKYJ YITIEKUCIIOTO ra3a Mpu 3TOM
MOJTy4uTCs?

Konupuxarop k KoHTpoIbHOI padoTe Ne3

Ne 3aanns KonTponupyemslii 371€eMEHT 3HaHUN

1. VYpaBHeHHsT XUMHUecKUX peakuui. Knaccudukamus XuMHUYECKHX
peakuuii. 3aKOH COXpaHEHUsI MACChI BEIIECTB.

2. YpaBHeHHS] XUMHUYECKUX peakluuid. ATOMHasi U MOJIEKYJISIpHAs MaccChl.
Monspras macca. Momsipabiii 00beM Taza. Uucno Asoranmpo. Enunuia
KOJIMYECTBA BEIIECTBA — MOJIb. MaccoBas JI0JIsI BEIIECTBa B pacTBOpE

KonTpoabHasi padora Ne4 nmo treme «PacrBopenue. PactBopbl. Peakuuu uoHHOTo 0OMeHa.
Bapuanr 1.

1. Jlanbl ypaBHEHUS:
1. FeO + 2H" = Fe?** + H,0
2. SiO2* + 2H* = H §i0 &
3. OH + H* = H,0

CBOﬁCTBa, KaKor'o Kjiacca 3JICKTPOJIUMTOB OIIMCAaHbl 9TUMU HOHHBIMUA ypaBHeHI/ISIMI/I?

I[J'IH MMPUBCACHHBIX HOHHBIX ypaBHeHI/Iﬁ 3aIlMUIIUTE MOJICKYJIAPHBIC YPABHCHU.

2. 3anuumTe ypaBHEHUS pPeakluil, ¢ HOMOIIbI0 KOTOPBIX MOKHO OCYIIIECTBUTH CIEAYIOLINE
IIPEBPALLEHUSA U pAaCCMOTPUTE MOCIEAHMM nepexon B ceere TO/L:
Li 0 LiO O LIOH O LIiNOs



3. Kakoe xoim4ecTBO THAPOKCHIA Kalus HyKHO it HedTpanu3anuu 980 T 20% - ro
pactBopa (hocPOpHOI KHUCIOTHI 10 CPEAHEH COMu?

KonTtpoabHnas pa6ora Ned o teme «PacrBopenne. PactBopsbl. Peakuun noHHoro oomMeHa».
Bapuanr 2.

1. [anbl ypaBHEHUS:
1. 2H"+ COs* =CO, 0+ H0
2. 2H" + Cu(OH).0 = Cu?* + 2H.0
3.Zn® + 2H = Zn** + H?

CBoiicTBa, Kakoro Kjacca JIeKTPOJIUTOB ONKUCAaHbl STUMH HOHHBIMU YpaBHEHUSMU ?

JInst npuBEIEHHBIX MOHHBIX YPABHEHUH 3AIMIIATE MOJIEKYJISIPHBIE YPaBHEHHS.

2. 3anumuTe ypaBHEHUs PEaKIUii, C MOMOIIBI0 KOTOPHIX MOYKHO OCYIECTBUTH CJIETYIOIIIE
MpEBpAIEHUS U PACCMOTPUTE MOCIIEIHMIN Tiepexo B cBete TO/I:
S 0 SOz [ H2SOz [ Na:SO3

3. Kakoe 00b&M Bo10poa (H. y.) BBIAEIUTCS IPH PACTBOPEHUH B COJIsHOM KucnoTe 130 mr
LMHKa, conepaxatuero 20% npumecein?

KonTpoabHasi padora Ne4 no treme «PacrBopenue. PactBopbl. Peakuun HOHHOT0 0O0MeHa.
Bapuanr 3.

1. Jlanbl ypaBHEHUS:
1. NHs + OH = NH30 + H)0
2. Cu?* +20H = Cu(OH), O
3. H2SiO30+ 20H = SiOs** + 2H O
CBOI‘/’ICTB&I, KaKoOr'o Kjiacca 3JICKTPOJIMTOB OIIMCaHbl 9 TUMU HOHHBIMUA ypaBHeHI/I}IMI/I?

[[J'IH IIPUBCACHHBIX HOHHBIX ypaBHeHI/Iﬁ 3aIlIMIIUTE MOJICKYJISIPHBIC YPABHCHUA.
2. 3anumwure YpaBHCHUA peaKHHﬁ, C IOMOIIBIO KOTOPBIX MOKHO OCYHIECCTBUTH CJICAYIOIINEC
peBpalliCHUSA U PACCMOTPUTEC MOCIEIHUN Nepexoa B CBCTEC TQI[

Sif1 SiO2 [1 NazSiOs3 [1 H2SiOs3

3. Kakoe 00bEM yriekucrioro rasa (H. y.) BBIACTUTCS IpU B3auMojeicTBuu 15t kapboHaTta
HaTpus, coaepskaiero 10% npumecei, ¢ M30BITKOM COJITHON KUCIIOTBI.

Koaugukarop k KOHTpoJIbHOM padoTe Ned

Ne zaganus | KoHTponupyemslii 2IEMEHT 3HaHUM

1. MonexynspHble 1 HOHHBIE YpaBHEHUsI XUMUYECKUX peakuuid. CBOMCTBa
BENIeCTB (KUCJIOT, OCHOBaHUM, OKCHIOB, COJICH)




2. I'eneTndeckue psaapl. YpaBHEHUS XMMUYECKUX PEAKIUN.

3. VYpaBHEHUS] XUMUYECKUX pPeakUuil. ATOMHasi U MOJIEKYJIIpHAs MaccChl.
Momnsipuast macca. MoJisipablii 00beM ra3a. Eqununa kosinuectsa BeniecTBa
— MoJb. MaccoBas 7107151 BEILIECTBA COJAEPIKAILEro B IPUMECH. 3aKOH
COXPAHEHHUS MACChl BELECTB.

HToroBasi KOHTpPOJIbHAsA padoTa (TECTOBOE 3a]aHKe)
Bapuanr 1
Yacts A

Al. [IponyiieHHBIM CIOBOM B YTBEpXKAE€HUHU «B cocTaB... 030Ha BXOJAT 3 aTOMa KHCIOPO/1a»
SABJISACTCA

1) atoma 2) BeliecTBa 3) MOJIeKYITbI 4) raza

A2. BanentHocTts |l cepa nposiBisier B
1) cepoBomopoe 3) cynabdare HaTpHUs

2) CepHOM KUCIIOTe 4) cynbbute HATPUS

A3. Haumenbias MosisipHas Macca y BEIIECTBA

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

A4. Pearupyrot ¢ BoJ0ii 06a okcuja:
1) CuO u Si02 3) Fe203 u CaO

2) Na;O u SOs 4) Al1,03u CO,

AS. I'ugpokcua HaTpus

1) pearupyer ¢ OKCHIOM MarHus
2) pearupyer ¢ OKCHIOM KaJlus
3) pasziaraetcs Npu HarpeBaHUU

4) pearupyer ¢ CEpHOI KUCIOTOU



A6. C pacTBOpOM COJISIHOM KUCJIOTHI pearupyroT 00a BEIIecTBa:
1) Cu NaCl 3) Mg u Ba(OH)2

2) CaCO3 u Cu 4) KOH u Ag

A7. Ilpu B3auMOICUCTBUU CEPHON KHCIIOTHI C OKCUIOM HATpHs 00paszyeTcs
1) oxcup cepri(IV), Boma u HaTpuit

2) cynbdar HaTpus u BoJa

3) rumpokcun HaTpus U okcun cepbi( V1)

4) BOJIOPOJI, HATPUH U cepa

A8. Xiopua nMHKa ¥ BoJIa 00pa3yroTCs MPU B3aUMOICHCTBUHI
1) nmHKa ¢ ra3000pa3HBIM XJIO0POM

2) LMHKA C COJSTHOM KHUCIOTOM

3) mmHk ¢ xnopuaom mean(IT)

4) THAPOKCHJIA IIMHKA C COJITHOM KHUCIOTOMN

A9. K 01HOMY TeHeTUYECKOMY PSIy OTHOCSITCS BCE BEIIECTBA IPYIIIIBI
1) Na, HNOs, NaCl 3) CaO, C0y, CaC0s

2) S, H2S0;3, SO 4) P, BaO, P.Os

A10. B peakiuto, ypasuerne kotopoit 3HNO3 + AI(OH)z = AI(NOz)3 + 3H20 Berynator 3
MOJIb KHCTIOTHI. B pe3ynbTate moiydaercs CoJib B KOJIMYECTBE BEIIECTBA

1) 1 Mo 2) 2 MoJTb 3) 3 Mo 4) 4 monb



Yacts B

B1.YcranoBure coOTBETCTBHE MEXKIY (POPMYIIOH BEIIECTBA U €T0 HA3BAHUEM.

OOPMVIJIA HA3BAHUE

1) KOH A) kapOoHaT Kausl
2) KNO3 b) okcup xanmus

3) K20 B) runpoxcun kanus
4) KoCO3 ') auTpar kamus

3anuuuTe B TabnuIly OyKBBI, COOTBETCTBYIOIINE BEIOPAHHBIM OTBETAM.

1 2 3 4

B2. YcraHOoBHTE COOTBETCTBUE MEXKAY YPABHEHUEM U TUIIOM XHUMHYECKOUN PEAKIIMH.

YPABHEHHME THUII

1) 02 + 4NO> + 2H20 = 4HNO3 A) pasnoxeHue
2) AgNO3z + HCI = AgCl1] + HNOs B) coemunenue
3) CaCOs3 = CaO + CO2t B) samerienue
4) Fe + CuS04 = FeSO4 + Cu ') o6men

3anumuTe B Ta0nuily OyKBbI, COOTBETCTBYIOIINE BHIOPAHHBIM OTBETAM.

1 2 3

B3. PeaKL{I/II/I, IMPOTCKAOUINEC € BBIACIICHUCM SHCPIUH, HA3bIBAIOTCS

Yacts C

C1. 3anumuTe Bce ypaBHEHHU pEaKLUi COIVIACHO LIETIOYKE NPEBPAIECHUN. YKaKUTE TUI 4-0i1
peaxkuuu.



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

C2. PaccunTaiiTe Macchl HCXOIHBIX BEIIECTB, HEOOXOAUMBIX I mojiydeHus 2,33 r cynbgara
0apusi B peakIuy HEUTPAIM3AUA. 3AMUIIATE X0 PEIICHHSI.

HToroBasi KOHTpPOJIbHAsA padoTa (TECTOBOE 3a]aHKe)
Bapuant 2
Yacts A

Al. TIponylieHHBIM CIIOBOM B YTBEPXIAEHUU «B cocTas ... XJiopa BXOJAT 2 aTOMa XJIopay
SIBJISIETCS

1) BemecTBO

2) MoJieKyna

3) arom

4) ra3

A2. BanentHocts III sxene3o nmposiBiiseT B

1) FeO  2) FeCl 3) Fe20s  4) FeSOq
A3. HaubompImas MOJISIpHAs Macca y BEIIeCTBa

1) HNO: 2) HNOs 3) NO 4) NO;
A4. PearupyroT ¢ BoJ0# 00a oKcH1a

1) K20 u P20s 3) FeO u BaO

2) ZnO u SiO2 4) A1,03uS0O2

AS. 'ugpokcun Oapust

1) pearupyer ¢ mIEI0YBIO

2) pearupyer ¢ KHCIOTaMHU

3) pasnmaraercs PH HarpeBaHUU

4) OKHCISETCS Ha BO3/IyXe

A6. C pacTBOpOM COJITHOH KHCIIOTHI pearupyroT o0a BelecTBa:
1)Zn u CuO 3) K2CO3 u SO2

2) S i CO2 4) NaOH u Ag



AT7. Ilpu B3auMOJCHCTBUU CEPHOU KUCIIOTHI U THAPOKCUA Kallus 00pa3yroTcs
1) oxcuna cepsi (1V), okcua kanus u Bojia
2) cynbdar kanus u BoJa
3) BOJOPO, OKCHJI KaJIUs ¥ BOJIa
4) cepa, KaJHit U BOJOPOT
A8. Xnopua Maruusi 1 BOAOPOJ 00pa3yroTcs Ipy B3aUMOCHCTBUI
1) ruapOKCHIa MarHUs C COJSTHOM KHCIOTON
2) OKCHJIa MarHus ¢ COJITHOW KHCIOTON
3) MarHus ¢ COJITHOW KUCIOTOM
4) kapOoHaTa MarHusi ¢ COJMISTHON KHCIOTOM
A9. BemecTBamMu 0JTHOTO T€HETHYECKOTO PsiJia SIBJISIFOTCS. BCE BEILIECTBA TPYIIITBI
1) N2, CaO, N2Os 3) BaO, CO., BaC0s3
2) Si,H2Si03,S0; 4) Na, NaNOs, NaOH
A10. B peakuuro, ypasaenue kotopord 3KOH + H3PO4 = K3PO4 + 3H,0
BCTyIaeT 3 MOJIb IeJI04X. B pe3ynbraTe mosydaercs coJib B KOJIMYECTBE BEILIECTBA
1) I moms  2) 2 MOJIB 3) 3 moab 4) 4 monb
Yacrs B

B1. YcranoBute cooTBeTCTBHE MEX Y (OPMYJIOH BEIIECTBA U €TI0 Ha3BaHUEM

OOPMVIJIA HA3BAHUE

1) Ca(OH): A) cynbdat Kaabius
2) CaS03 b) okcup kanbIus

3) CaS04 B) ruapokcu KaabIys
4) CaO ') cynpdut Kamprms

3anuinTe B Ta6n1/1uy 6YKBLI, COOTBCTCTBYIOLIIUEC BBI6paHHBIM OTBCTaM.

1 2 3

B2. YcranoBuTe COOTBETCTBHUE MCKAY YPaBHCHHUEM U THIIOM XUMHYIECKOM pCaKknum.




YPABHEHUE THUII

1) 4HNO3 = 021 + 4NO21 + 2H20 A) paznoxeHue
2) Mg+HCI = MgCl +Hz1

3) CaO + C021 = CaCOs] b) coenqunenue
4) Zn+ CuSO4=2ZnS04 + Cu B) samemnienne

3anuiuTe B Ta0IUIly OYKBBI, COOTBETCTBYIOLIME BEIOPAHHBIM OTBETaM.

1 2 3 4

B3. 3anummnre Ha3BaHME peakUUid, TPOTEKAIOUIUX C TOTJIOMEHUEM SHEPTHUH.

Yacts C

C1. 3anumuTe Bce ypaBHEHHUS PEAKIIUM COTIIACHO LIEMOYKE MPEBPALICHUN. YKaKUTe TUIT 4-0i1

peaKnuu
1 2 3 4
Al — Al1,03 — AIC13 — A1(OH)z — A12(SO04)3

C2. PaccunTaiiTe Macchl HCXOIHBIX BEIIECTB, HEOOXOAMMBIX I mojrydeHus 13,6 T cynbdara

KaJIbIUsl B PEAKIMHU HEUTpaln3aluu. 3aluIINTe X0 PEIICHHUS.
HroroBasi koHTpoJbLHas padora NeS (TecToBoe 3aganue) orBetsl YacTu A u B

Yacts C (Bapuantl)

Ne 3apanus Al |A2 |A3 |A4 |AS5 |[A6 |A7 |A8 |A9 |AI0 |BI B2 B3

Bapuanrl 3 (1 |4 |12 (4 |3 3 |4 12 |1 BI'GA |BI'AB |9x30TepMuueckoit

Bapuanr 2 2 |13 (2 |1 |2 |1 2 |3 (4 |l BI'Ab |ABBB |[Onporepmuueckoit

Cl. 3anummuTe Bce YpaBHCHUA peaKI_II/Iﬁ COrjaaCHO ICIIOYKE npeBpameHI/Iﬁ.

VYxkaxute T 4-0i peakiuu.
1 2 3 4
Zn — ZnO — ZnCl, — Zn(OH)2 — ZnO

CO,Z[ep)KaHI/IC BCPHOTO OTBCTA




[IpuBeneHbl ypaBHEHUsI peakluii, COOTBETCTBYIOIIUE CXEME MPEBPAIICHUN, YKa3aH TUIl 4-0ii
peakuuu

1)2Zn + Oz = 2Zn0O
2) ZnO + 2HCI = ZnCl + H20
3) ZnCl + 2NaOH = Zn(OH). + 2NaCl

4) Zn(OH)2 = ZnO + H20, pa3noxeHue

VYKka3aHus 10 OLIEHUBAHUIO bamier
(momyckaroTcst HHbIe (POPMYTUPOBKH OTBETA, HE MCKAKAIOIINE €r0 CMBICIIA)

OTBeT MpaBUIIHHBIN ¥ MOJIHBIH, BKIIFOYACT BCE HA3BAHHBIC AJIEMEHTHI 5
B oTBeTe momyiieHa ommOKa B OJTHOM W3 YPaBHEHUW WITH HEMTPABWIIBHO YKa3aH THIT PEAKIIHH 4
B oTBeTe MOMyIIeHBI ONTUOKY B JIFOOBIX JBYX YPaBHEHHSIX WIIH JIOMYIIEHA OIMMOKA B OJTHOM U3 |3
YpaBHEHUU W HEMPABWIILHO YKa3aH THIT PEAKIIHH

B oTBeTe momyIieHb! OMTMOKY B JTFOOBIX 3-X ypaBHEHUSX MJIH JIOMYIICHA OMIHOKA B 2-X 2
YpaBHEHUSAX ¥ HEMPABUIBLHO YKa3aH THIT PEaKIIUH

B otBete momymieHbl omuOKH B TIOOBIX 4-X YpaBHEHUSIX WJIH JOIYIIEHA ONTHOKa B 3-X 1
YpaBHEHUSAX ¥ HEMPABUIIBLHO YKa3aH THUII TEaKHHH

Bce anemenThI 0TBETA 3anMCaHbl HEBEPHO 0

C2. PaccumnTaiiTe Macchl HICXOAHBIX BEIIECTB, HEOOXOIMMBIX JiJIs TTosrydeHus 2,33 r cynabdara

Oapus B peakiuy HeUTpalu3alluu.

COI[ep}KaHI/IC BCPHOTI'O OTBETA

1) CocraBieHo ypaBHEHUE peaKLUK HEHTpaTH3aluy
Ba(OH); + H2SO4 = BaSO4 + 2H,0

2) Onpenenena macca ceproit kucimotel M( H2S04) = 2,33 : 233 + 98 = 0,98 (1)

3) Omnpexenena macca ruapokcuaa d6apus m(Ba(OH)2) = 2,33 : 233« 171 = 1,71(r)

Yka3zaHus 1o OLIEHUBAHUIO (IOMYyCKAIOTCs HHbIE (JOPMYTUPOBKH OTBETA, HE MCKaXartolie ero | bamisr
CMBICTIA)

OTBeT nmpaBUIILHBIN U MOJIHBIN, BKIIFOYAET BCE HA3BaHHBIEC AJIEMEHTHI 3

B oTBeTe momyIieHs! OMMOKH TOJIBKO BO 2-M WJIH TOJIBKO B 3-M DIIEMEHTE 2

B oTBeTe momymieHs! OmMOKN Kak BO 2-M, TaK U B 3-M JJIEMEHTaX. 1

Bce aneMeHThI 0TBETa 3amiCaHbl HEBEPHO 0




Yacrtp C (Bapuant 2) Cl. 3anuiure Bce ypaBHEHUS Peaklldid COrIACHO LIETIOYKE TPEBPAILlCHHM.
Vkaxure tun 4-oil peakiuu

1 2 3 4

Al — Al1,03 — AIC13 — A1(OH)3z — A12(SO04)3

Copep:xaHue BEpHOTO OTBETA

[IpuBeneHbl ypaBHEHMsI peakluii, COOTBETCTBYIOIIME cXxeMe npeBpaienuit 1)2A1 +
3021 = 2A1203

2) Al,03+ 6HC1 = 2A1C13 + 3H,0
3) A1Cls+ 3NaOH = A1(OH)s| + 3NaCl

4) 2A1(OH)3| + 3H2S04 = A12(SO4)3 + 6H20, 06Men

VYka3zaHus 10 OLIEHWBAHUIO (IOMYyCKalOTCsl MHbIE (OPMYIUPOBKH OTBETA, HE banner
HCKQKAIOIINE €T0 CMBICIIA)

OTBeT NMpaBWIbHBIN U MOJHBIN, BKIIFOYAET BEC HA3BAHHBIC AJIEMEHTHI 5
B otBete momymiena ommbka B OTHOM U3 YpaBHEHUHN WM HETIPABWIIBHO YKa3aH THIT 4
peakuuu

B otBeTe momymieHsr onmOKy B IFOOBIX IBYX YpaBHEHHUSX WIIH JIOTYIEHA OIIHOKa B 3
OJIHOM W3 YPaBHCHHI M HETIPABWIIBHO YKa3aH THIT PEAKIIHH

B otBete momymieHsl OmMOKy B JIFOOBIX 3-X YpaBHEHHUSX WM JOIYIIECHA OITMOKa B 2-X |2
YpaBHEHUSX ¥ HEMPABUILHO YKa3aH THIT PEaKIIUH

B oTBete nomymieHs! ook B J100BIX 4-X ypaBHEHUSX WM JIOMyIlIeHa omuoka B 3-x |1
YpaBHEHHUSAX U HETPABUIILHO yKa3aH TUI peakluu

Bce snmeMeHTEI 0TBETAa 3alIMCaHbI HCBCPHO 0

C2. PaccuuTaiiTe Macchl HCXOIHBIX BEIIECTB, HEOOXOAUMBIX JUIsl moxydenus 13,6 r cynbdaTa
KaJIBIIMS B PEAKIIUH HEUTpaTH3allUH.

Copep:xaHrie BEpHOTO OTBETA U YKa3aHUs MO OLEHUBAHUIO (IOTYCKAIOTCS UHBIE bamnbt
(hOpMyITHUPOBKHU OTBETA, HE HCKAKAIOIIUE €T0 CMBICIIA)

CocraBieHO YPaBHCHUC pCAKIINHN HeﬁTpaHPBaLIPIH

1) Ca(OH)2 + H2SO4 = CaS04 + 2H>0
2) Paccunrana macca ruapokcuaa kansis m(Ca(OH)2) = 13,6 : 136« 74 = =7,4 (1)
3) Paccuurana macca cepHoi kuciotbl m( H2SO4) = 13,6: 136 « 98 = 9,8 (1)

OtBert HpaBPIJ'ILHLIfI n HOHHLIﬁ, BKJIIHOYAa€T BCC HAa3BaAHHLBIC 3JICMCHTHI 3

B oTBeTe momymieHs! OnMOKN TOIBKO BO 2-M HIIU TOJBKO B 3-M 2JIEMEHTE 2




B otBere momymieHb! OMMOKH Kak BO 2-M, TaK M B 3-M 3JIeMEHTaX. 1

Bce anieMeHThI OTBETA 3alMCaHbl HEBEPHO 0

Konnpuxarop Kk KOHTpoJIbHOI padoTe Ne5

Ne 3amanns KonTponupyemslii 271eMEHT 3HaHUN

Al Monekyna. BanentHocts. Xumudeckue Gpopmysbl

A2 Monekyna. BanentHocTs. Xumudeckue Gpopmysbl

A3 AToMHas 1 MoJieKylsipHas Macchl. MomsipHas Macca. [{oJist anemenTa.

A4 Oxcuapl: OTHOIICHHUE K BOJE, KUCIIOTaM, IMeI09am

A5 OcHoBaHUs: B3aMOJACHCTBHE C OKCHJaMU HEMETAJIJIOB,
KUCJIOTaMHU

A6 XHUMHUYECKUE CBONCTBA KUCIIOT (OTHOIICHHUE K HHANKATOPaM,
B3aHMOJICHCTBHE ¢ METa/lIaMH, OCHOBHBIMH OKCHJIAMH, OCHOBAaHUSIMH,
COJISIMHU)

A7 CBolicTBa KHCIIOT

A8 XUMHUYEeCKHEe CBOMCTBA METAJIOB

A9 I'eneTndeckas B3aMMOCBSA3b HEOPTAHUYECKHUX BEIIIECTB

Al0 3aKOH COXpaHEHHMS MaCChl BEILIECTB, MACCOBBIE COOTHOIICHUS

B1 Knaccudukanys HeOpraHM4eCKiuX COSTMHCHHUI: OKCH/IBI,
KHCJIOTBI, OCHOBAHMS, COJIH

B2 Knaccudukanuss XauMHUeCKUX peakinii

B3 TennoBoit 3¢ dexT XMMHUYECKON peakLuu.
TepMoXxuMHuueckre ypaBHEHUS

Cl I'eneTnueckast B3aMMOCBSI3b HEOPTAHUUYECKHUX BELIECTB

C2 ATOMHas 1 MOJIEKYJIsipHasi Macchl. EquHuIa KkoinyecTsa
BelllecTBa - MoJib. Uncno ABoraapo. MosnsipHast macca.
MonsipHblii 00beM.




IIpakTnueckas padora Nel.

IIpaBuia no Texuuke 6e30MacHOCTH NpH padore B XuMH4eckoMm kadunere. [Ipuembl
o0paleHHs ¢ HarpeBaTeJbLHBIMHU NPUOOPaMH B 1a00PaTOPHBIM 000PYAOBAHHEM.

IeJsib: TO3HaKOMUTBCS C IPaBUJIAMH TEXHUKU 0€30IIaCHOCTH, YCTPOMCTBOM J1a00PaTOPHOTO
LITaTUBA, PA3HOBUJAHOCTHIO XUMHUUYECKOH MOCY/IbI.

Oo0opyaoBaHue: WHCTPYKIIUS MO TEXHUKE 0€30MaCHOCTH, 1a00OPATOPHBIH IITATUB, CIIUPTOBKA,
00pa3ibl XUMHYECKOM MOCY/Ibl, XMMUYECKasi BOPOHKA, (DMIIBTPOBaIbHAs Oymara.

Xoa padoTsi

1. V3yuenue npaBui TEXHUKU O€30MACHOCTH IPHU paboTe B XUMUUYECKOH 1aboparopuu (c.174-
175).

2. O3HaKOMJICHHE C YCTPOMCTBOM M MPaBUIIAMH TIOJH30BAHUS JIAOOPATOPHBIM I TATHBOM

(c.175-176).

3. 3HAaKOMCTBO ¢ XUMUYECKO# mocy ot (c.177-180).

4. O3HaKOMJICHHE C TIpHEMaMH PabOThI U yCTPOCTBOM criupToBKH (¢.176-177).
5. Uzydenue ctpoenus miamenu (c.177).

Buinonnenue u ogpopmnenue omuema o npodenannoti pabome 6 maobauye.

Ha3zBanue Pucynox Hasznauenue
npeaMera

BriBoxg
IIpakTuyeckas padora Ne 2
Hao6.aronenne 3a n3MeHeHUSIMH, IPOMCXOASIIIIUMU C TOPSILeil CBe4Yoil, 1 UX ONUCAHUE.
Henab: HabmonaTh U U3YYUTHh PU3NUECKHE U XUMHUECKUE SIBICHUS IPU TOPEHUU CBEUH.

OO0opynoBaHme: cBeYa, CTEKIITHHAs TPYOKa, N30THYTas MOJ MPSAMBIM YIIJIOM, TPOOUPKHY;
KyCOYeK ecTH (2X2 cM); IpeAMETHOE CTEKII0, JiepsKaTelib A1l MpoOUpPOK, U3BECTKOBAs BOJa, pe-
3WHOBasI TPyIla, Kycouek kaprona, banku (0,5 i1; 2 ).

Xoa paoorsr (c.180-181)
OmnpiT Ne 1. dusnyeckue siBJACHUS MPU TOPEHUH CBEYH.
OmnpiT Ne 2. OGHapyxeHHe NPOAYKTOB TOPEHHUS B INIAMEHH.

OmnpiT Ne 3. Biausinue Bo3/1yXa Ha TOPEHHE CBEYH.



Buvinonnenue u oghopmnenue omuema o npooeiranHol pabome 6 maoauye.

Ne Yro nenanu Habmronenune BriBog
OIIbITA

BriBox:
IIpakTuyeckas padora Ne 3
AHAJIN3 MOYBHI U BOJbI
He.]]b: HAY4YUTBCA IMPOBOAWUTH aHAJIN3 IOYBBI U BOJBI.

OO6opynoBanme: oOpasell MOYBbI, AUCTUITUPOBAHHAS BOJA, JIyMa, OyMaXXHbIH QUIbTD,
CTEKJISIHHASI TJTACTUHKA, CTEKJIIHHAS Mal04Ka, MJIOCKOJOHHBIN CTEKJIIHHBIN LIUIHH/P,
KOHHYecKas K0Ji0a co CTEKJIIHHON MPOOKOM, JJaKMyCOBBIE OyMakKKH (KpacHasi U CHHSIS)
CIUPTOBKA WJIM TOpEJIKa, XMMHUYECKasi BOPOHKA, IITaTUB, 00pa3el] Me4yaTHOro TEKCTa.

Xoxa padorsi (c.181-183)
OmnpiT Ne 1. MexaHnueckuil aHaJIU3 OYBBI.
OmbiT Ne 2. [TomydeHre TOYBEHHOTO PacTBOPA M OTIBITHI C HUM
OmnpiT Ne 3. OnpeneneHue mpo3pavyHOCTH BOJIBI.
OmnbiT Ne 4. OnpenenieHrie ”THTEHCUBHOCTH 3amaxa BO/IbI.

Buinonnenue u ogpopmnenue omuema o npooenanrot pabome 6 mabauye.

Ne Yro gemanu HaoOmronenue BriBox
OIIBITA

BeiBOa:
IIpakTuuyeckas padora Ne 4
IIpu3HaKH XUMHYECKHX PeaKIui.

He.]'IbZ HpOHa6J'IIO,Z[aTL " U3y4UTh NPU3HAKU XUMHUYCCKUX pCaKLII/Iﬁ B XOZC NPOBCACHUS OIIBITOB.



OO6opynoBaHme: CIIUPTOBKA, TUTEIBHBIC IUTIIIBL, JINCT OyMaru, IpoOUpPKH, XUMUYECKUN CTaKaH,
JIy4WHKA, CIIMYKHU, MEHAs IPOBOJIOKA, CEpHAas KUCIIOTa, KYCOUKH MeJia, COJIsTHAasl KUCIIOTa,
xnopu xenesa (1), ruapoken HaTpus, cyabdaT HATpUs, XJIOPH Oapus.

Xoxa padorsi (c.183-184)

Omnpit Ne 1. [IpokanuBanue MeHON TPOBOJIOKH U B3aumoeiicTeue okcuaa meau (II) ¢ ceproit
KHCIIOTOM.

Omnpit Ne 2. BzaumoieiicTBHE MpaMopa ¢ KUCIOTOM.
OmerT Ne 3. Bzaumoneiictsue xiopuna sxenesa (I1I) ¢ ruapoxkcumom Hatpusi.
OmbiT Ne 4. BzaumoeiictBre cynbdarta HaTpHs C XJIOPUIOM Oapusl.

Buinonnenue u ogpopmnenue omuema o npodenannoti pabome 6 mabauye.

No Yro nenanu Habmronenne BriBox
OIIbITA

BriBox



IpakTuyeckas padora Ne 2

HpHFOTOBJIeHHe pacTrBopa caxapa u OonpeacjacHue MAacCCOBOIi 10JIM €ro B pacrBope

O06opy/oBaHue U PeaKTHBBI: BEChI C PA3HOBECAMH, MEPHBIN IIMIIMHP, XuMUu4eckuii crakat (100
MJI), CTEKJISIHHAs MaJlouKa, AMCTUIUIMPOBAHHAs BOJA, CaXapHbIi mecok (1 yaiiHas J1o)KKa).

Xoa padoTsi
1. M3yunTe MHCTPYKIIMIO TIO MIPOBEJACHUIO OTIBITA.

OtmepbTe MEpHBIM NUIUHAPOM 50 MJI AMCTHIUTMPOBAHHOW BOJIBI U HAJICHTE ee B
XUMWYECKUM cTakaH eMKOCThbIo 100 mut.

Yaitnyro JI0)KKY caxapHOTO TMecKa B3BeChTe Ha JJabopaTopHbIX Becax. [lomecTure caxap B
CTaKaH C BOJIOM M NEPEMEIINBANTE PACTBOP CTEKISTHHOW MAJIOYKOW JI0 TIOJTHOTO PACTBOPEHUS.

2. BBITIOJIHUTE pacvYeTHYIO YacTh paOOTEHI.
PaccuunTaiiTe MaccoBytoO JI0JIIO caxapa B pacTBOPE, UCIIOJIb3ysS U3BECTHBIC BaM (POPMYJIBI:
o(caxap) = m(caxap) : m(pacTBop)
m (pacTBop) = m (caxap) + m (Boma), M (Boxa) = V(Boaa) ¢ p(Boma).

Heob6xonumble naHHbIE 711 paCYETOB BaM U3BECTHBI: 00BbEM BOJIbI, Macca caxapa.
[TmoTHOCTH BOJIBI MpUMHTE paBHOM | r/Mil.

Hano: Pemienne:

PaccuuTaiite, CKOJIBKO MOJIEKYJ caxapa COJCPIKUTCS B paCTBOPE, MCIIOJIb3YS H3BECTHBIC BaM
bopMyIb:

N=Nae*n, m=n-M

ITockoabky caxap Ha 99,9% coctout u3 caxapossbl, hopmyna kotopoit C12H22011, BEI JIETKO
b 9

paccuuTaeTe MOJISIPHYIO MAcCy caxapo3bl M 3aT€M HalJeTe YUCIO MOJIEKYI caxapa B

MIPUTOTOBJIEHHOM BaMH PacTBOPE.

Jano: Pemenmue:



IpakTuyeckas padora Ne 6
CBoiicTBa KHCJIOT, OCHOBAHM, OKCH/IO0B U COJIei
enap: 3akpenuTh Ha NPAaKTUKE CBONWCTBA KUCIIOT, OCHOBAaHUM, OKCHJIOB U COJIEH.

OoopynoBanue: HCI, H.SO4, NaOH, yauBepcanbHast 1akMycoBasi Oymara, METHIIOBBIi
opamkeBslii, penondranenn, Zn, CaO, FeCls CuCly, Fe.

Xoxa padorsi (c.183-184)

3amanne Nel. OcyiecTBUTE peakiiy, XapaKTepU3yIolie CBOMCTBA pacTBOPa COJITHON KUCIIOTHI.
Januiure YpaBHCHHA peaKum?I MMpoACIaHHBIC BaMH B MOJICKYJIAPHOM WM HOHHOM BUJIC. PCaKHI/IIO
C METAJUIOM PACCMOTPUTE KaK OKUCIUTEIBHO — BOCCTAHOBUTEIBHYIO.

3amanne No2. [IponenaiiTe peakiuu, XapakTepu3yIoIue CBOMCTBA pacTBOPa T'UIPOKCHAA
HaTpus. Januimre YpaBHCHUA peaKuHﬁ mpoaACIaHHBIC BaMU B MOJICKYJIIPHOM X1 HOHHOM BHUC.

3aganue Ne3. [Iponenaiite peakiuu, XapakTepU3yOIIMe CBOMCTBA OKCUIA KAJIbIUsA. 3alUIINATE
YpaBHCHHUA peammﬁ IpOoaACIIaHHBIC BaMU B MOJICKYJIAPHOM U HOHHOM BUC, €CJIX 3TO BO3MOXXHO.

3amanne Nod. [IponenaiiTe peakiuu, XxapakTepu3yromue cBoicTBa xiopusa xemnesa (111).
3anuiuTe ypaBHEHHS peaklui IpojeaHHble BAMU B MOJIEKYJISIPHOM M HOHHOM BHUJIE.

PeaKHI/II/I C y4aCTUEM MCETAlJIa paCCMOTPHUTE KaK OKHCIUTEIIBHO — BOCCTAHOBUTCIIHLHBIC.

Buinonnenue u ogpopmnenue omuema o npooenanroti pabome 6 mabauye.

No  |PeakTuBbl | YpaBHEHMS peaKiui HaOironenus BriBoasl

1

BriBos.
IIpakTnyeckas padora Ne 7
Pemienne 3xcnepuMeHTAIBHBIX 32/124

IIe.m;: 3aKpCIUTh 3HAHUA O CBOMCTBaxX KHUCJIOT, OCHOBaHI/If/’I, OKCHAOB M COJIei IIpU pCUICHUHA
OKCIICPUMCHTAJIbHBIX 3a/1a4.

OO0opynoBanme: cepHasi KUCIIOTa, IIMHK, XJOPHU MarHus, THIPOKCU HATpus, Cyab(atT Kajus,
KapOOHAT HaTpuUs, HUTpPAT LMHKA, (ocdaTr Kamus, KapOOHAT Kalus, COJTHAsI KUCIIOTa, XJIOPH
LIUHKA, a30THAas KUcioTa, cynbdar menu(Il), xnopHas Boja, Hoxua Kajus, allOMUHHUMA, ME/Ib.



Xoxa padotsi (c.183-184)
Brimonnenue paboThl B COOTBETCTBUHU YUEOHUKA.

Buvinonnenue u oghopmaenue omuema o npooenrannou pabome 6 maoauye.

PeakTuBshi, .
Ne YpaBHeHUs peakuuit HaGmonenuss | BeiBoapl
YCIIOBHS 33/1a41

BriBos.

YYEBHO-METOANYECKHUE CPEJICTBA OBYUYEHUA

l. JlutepaTypa
OcHopHas

1. Becnanos I1.H., TopodeeB M.B. Peanu3zanust 00pa3oBaTeIbHBIX TPOrPaMM
€CTECTBEHHOHAYYHOW U TEXHOJOTMYECKOW HAMPABICHHOCTEN 10 XUMHUH C
UCIoJIb30BaHrueM oOopynoBanus 1eHTpa «Todka pocTta», MmeToauueckoe nocoodue,
MockBa,2021

2. TocymapcTBeHHBI CTaHIAPT OCHOBHOTrO o0miero oo6paszoBanus mo xumuu 2016r. .
Cooprux Hopmamusnvix 0okymenmos. Xumus / Coct. 3.J1. Inenpos, A.I'. ApkaapeB. —
M.: dpoda, 2016.

3. IlpumepnHas mporpamMmma OCHOBHOTO o0OmEero ooOpazoBaHus 1o XuMuu. . COopHux
Hopmamuenvix 0okymenmos. Xumus [ Cocrt. D.J1. [lnenpos, A.I'. Apkanses. — M.: JIpoda,
2016.

4. Tlporpamma kypca xumuu s 8-11 kmaccoB o00mIe00pa3oBaTeIbHBIX  YUPEKICHHUI.
Astop nporpammsl O.C. I"abpuensu. 2010
5. Tabpuensn O. C. Xumus. § kiacc: YueOHUK i 0011e00pa30BaTeIbHbIX YUPEKICHHUI.
a. M.: [Ipoda, 2006 — 2009 .

6. Tabpuensu O. C., SAmykoBa A. B. Xumus. 8 xi. bazoBslii ypoBeHb: MeTtonuueckoe
nocobue. - M.: [Ipocda, 2018.
7. Tadpuensn O.C., Octpoymos W.I'.. HactonbHas kaura yuurens. Xumus § kiacc.- M.:

Hpoda 2014

8. T'abpuensn O.C., Octpoymos N.I'. Xumus 8 kiacc. Meroandeckoe nocodue. — M.
Hpoda:2016.

9. Tab6puensn O. C., ILH. bepe3kun, A.A. YmakoBa u Xumusa. 8 kiacc: Konmponvnuvie u

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

JlonoaHuTenbHAS IUTEpPATYpa




COopHUK 3a/1a4 110 XUMUHU
CripaBOYHUKH 110 XUMHUHU
DHIMKJIONEIUS 110 XUMHUHI

M owbdhpRE

ATnac mo XuMum
1. MyJsbTUMeIHiiHBIE TOCOOUS U pecypchbl ceTu UHTepHeT
MyvJiepTuMeaua.

1. CD Xwumus (8-11 knacc). BuptyanbHast taboparopusi. YueOHOE 3JIEKTPOHHOE H3/aHuE:
Jlaboparopus cuctem mynbTumenua Map I'TY, 2014.

2. CD «Xumust 061mas 1 Heopranuueckasy. JlabopaTopust CHCTEM MyIbTHMEHA. — Moukap-
Oma:MapI'TV, 2011.

3. CD «bonpmas suiukinonenus Kupuimna n Medomus» — M.: [Ipocsemenue, 2011,

HNHTepHeT-pecypcebl:

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

Omnwucanus XAMUYECKUX BEIIECTB U OTpacieit nayku- http://chemistry.narod.ru/

AnropuTMmebl perienus 3aaad - http://www.alhimikov.net/

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

Bupeo-onbiTel o xumuu - http://chemistry-chemists.com/

Enunast xomnexnus mu@poBbIx 00pa3oBaTeNbHBIX pECypCcoB. - I (Habop U poBHIX

pecypcoB k yueonunkam O.C. I"'aGpuensna)

7. YueOHbIC MaTepHUalbl cJI0BapH Ha caiite «Kupmnt u Medoaunii» - www.km.ru/education

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

9. ®enepanbHBIN MHCTUTYT IIEIArOTHUECKUX H3MepeHuii - http://www.fipi.ru

10. TTopran ®UITU —http://www.ege.edu.ru

11. TTopran EI'D (uadopmarmonnoii noaep:kku EI'D) - http://www.probaege.edu.ru
[Topran Equnelii sx3aMeH

12. ®denepanbHblii neHTp TecTUpoBanus.- http://www.infomarker.ru/top8.html
RUSTEST.RU -

13. Marepuaisl K ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO3JIaH CalT, OBLIN

OIyOJIMKOBaHBI B J)KypHaJie « XHUMHs». ABTOpaMU caiiTa mpo/ienana 0oJipiias padoTa 1o

CHCTEMATH3UPOBAHUIO T'a3€THBIX CTATEH C YUETOM IIKOJBHON Y4eOHOH IPOrpaMMBI MO

npeamety "Xumus" - http://him.1september.ru/urok/-
14. IleHTp AUCTaHIIHOHHOTO 0Opa3oBaHus - WWW.edios.ru

I A

Pabouyas nporpamma He MCKIII0YaeT BO3MOXKHOCTH UCIOJIb30BaHUS APYTrOM JIUTEpaTyphl B
pamkax TpeboBaHMi ['ocyJapcTBEHHOTO CTaHJapTa MO0 XUMUHU

I11. O6opynoBanne u npudOPbI, HATJISAAHBIA MaTepua
Paszpnen: Heopranuyeckas
ITeyaTHble mocoous
Tadaunel

1. KoMm1uiekT mopTpeToB y4eHbIX XUMUKOB
2. Cepus Tabau1l IO HEOPraHUYECKOH XUMHUH


http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.alhimikov.net/
http://schoolchemistry.by.ru/
http://chemistry-chemists.com/
http://schoolcollection.edu.ru/
http://www.km.ru/education
http://www.chem.msu.su/rus/elibrary/
http://www.fipi.ru/
http://www/
http://www/
http://www/
http://www/
http://www.infomarker.ru/top8.html
http://him.1september.ru/urok/
http://www.edios.ru/

3. Cepust TabaHII IO XUMUYECKUM IPOU3BOICTBAM
2.Ilu¢posbie 00pazoBaTeIbHbIE PeCypPChl

1. Bupryansnas mkona «Kupumna 1 Medoaust». 8-9 kinace ypoku xumuun Kupusuia u
Medomus. 2002.
2. JlaGoparopusi cucteM MyJbTHMeIHa. XuMHUs oOmas u Heopranmyeckas. 10-11kmacc.
MapI'TV.2001
3.9kpanno-36yKkoevie nocodus (MOryT ObITh B IU(PPOBOM U KOMITBIOTEPHOM BH/IC)

1. [IIpesenTanuun
4. Texuuueckue cpeacrsa ooyuenus (cpeacrsa UKT)

3. IlepcoHanbHBII KOMITBIOTED.
4. MynbTUMEIUATIPOCKTOP.
3. DKpaH Ha IITaTUBe
4. AynutopHas MarHUTHasl JJOCKa.
OcHamenue J1a00paTOpHBIM 000pPy10BAHHEM
CreHabl MOCTOSIHHBIE
1.Ilepuoauyeckas cucrema xumuueckux snemeHToB [[.11. MenneneeBa
2. Tabnuia pacTBOPUMOCTH KHCIIOT, OCHOBAHHM, COJICH
3.D0EeKTPOXUMUYECKUIN PsiJ HATIPSHKEHUST METAJIJIOB
OobopynoBanue 001Iero Ha3HAYEHU s

Croubl 1abopaTopHbIe

HIuT 11 3neKTpoCcHaAOKEeHUS

MuxkponabopaTopuu

Hcrounuku nuTanus (MOCTOSTHHOTO TOKA)

Becol (¢ rupsmn)

TepmomeTpsl

[lIraTuBsI

. Mensypku

Oobopynosanue 1151 GpPOHTANBHBIX J1200PATOPHBIX Pad0T

ONoGaRrwWNE

1. Mukponaboparopuu
6. OGopynoBanue VIl NPAKTHKYMa

OobopynoBanue 0011ero Ha3HAYEHUS

[Tpubop mis moryyeHus ra3oB
CrnupToBKa naboparopHas
DNEeKTPOIIUTKA

I[IITaTuB MeTanINYECKUM
TaTuB 11t mpoOUpoK
3aKUM IPOOUPOYHBIIA
IIumnme! TUTCILHEBIC

NogakrwnhPE



8.
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Jloxka kese3Has Ui BELECTB
TpyOka creknsiHHas

[Tasouka creknsiHHAs

BopoHka KoHyCHas m1acTMaccoBas
BopoHka KOHyCHas CTEKIISTHHAs
Konba konnveckas

Konba kpyrnas miockooHHas
Konba kpyriomonHas
[Tpobupka

[nnuHap n3MepuTenbHbIN
Yarma 15 BBITAapUBAHUS
CrakaH U3MepUTeIbHBIN
Crakan

ITectuk

Becbl ¢ Habopom rupb

TemaTH4yeckne KOJLJIEKIMHT

ok wnE

«AITFOMAHUID)

«MeTabsl ¥ CIIaBhI»
«MuHepasbl U TOPHBIE TIOPOJIBI»
«CTeKII0 U U3Jenus U3 CTEKIIa
«HyryH u cranb»

«TommuBo»

OTtaenbHbIe IPUOOPBI

1. HaGop A OIBITOB IO XUMHUH C JICKTPUIECKHUM TOKOM
2. Amnmapat Kunma
PeakTusbIi:

Hab6op «Iloarpymbr kucmopoaa

Habop «MuHepaJlbHBIX y100pEeHUIN
Hab6op «Coenunenuii Maprasia

Ha6op «Hutpats»

Hab6op «Coequnenuit xpomay

Hab6op «Aneratsl. Ponanuael. Lnanumb
Hab6op «®ocdatel. CunukaTsi»

Hab6op «KapboHats»

Hab6op «I"amoreHump»

Hab6op «I"amoreHs»

Hab6op «Hemeramib»

Ha6op «MeTaibi»

Ha6op «lllenouyHbie U MIET0YHO3EMENIBHBIE METAJLTBD)
Hab6op «Okcuasl MeTamioBy

Ha6op «['unpoxcuab»

HNuaukaropsl:

®enongranent

MeTunoBelii OpaHKeBBIN
denongranenHoBas Oymara

MertwunoBas opanxeBasi Oymara
YHuBepcanpHas Oymara

OcHaleHHOCTh Y4eOHO-MeToAnYecKuMH cpeactsamu — 100%



OCHaHIeHHOCTL 06Pa30BaTeHLHOFO mpouecca (Oﬁ'BeKTLI H CpeaACTBa MaT€pUAJIbBHO-

TEeXHUYECKOro odecrevyeHus ) mo yueOHomy npeamery «Xumus» 8,9,11kaaccol

1 ITudposeie oOpazoBarensHble | Buptyanshas mkona «Kupuia u Medoaus». 8-9
pecypcsl ki1acc ypoku xumun Kupnnna u Medoaus. 2002.
Buptryansnas mkona «Kupumna u Medpomus». 10-11
KJjacc ypoku xumuu Kupuina u Medoaus.
2002.
JlaGopaTopusi cucteM MyJIbTHMEAHAa. XUMHUS OOIIas
u Heopranudeckas. 10-11kmacc. Mapl ' TV.
2001
KAJUC. Opraanueckas xumus. 10 -11 xiracc. [THUT
CrAy, 2001
2 DKpaHHO-3BYKOBBIE ITOCOOMS [TpezenTannu
3. Texanueckue cpeAcTBa | AyAUTOpHAss MAarHUTHAs TOCKA.
o0OyueHus, MHTETPUPOBAHHBIE C .
o OKCMO3UIIMOHHBIN SKpaH.
CUCTEMOH
ACMOHCTPATMOHHOTO [TepcoHaNBHBINA KOMIBIOTED.
000pyI0BaHUS 110 TTPOTPAMME
4, TexHuueckue cpenctBa | MynpTUMEIMUHBIA ~ KOMIIBIOTED (c  makerom
oOyueHus o0IIero Ha3HAUCHUSl | MPUKIAAHBIX IPOTPAMM).
MynbTrMeInanpoexkTop.
CpencTBa TelneKOMMYHUKAIUU (3JIEKTPOHHAS [10YTA,
JIOKaJIbHAS IIKOJIbHAS CETh, BBIXO]l B MHTEPHET).
5. OcHamenue J1alOpaTOPHBIM 000PYA0OBaHUEM
5.1 | Crenapl NOCTOSTHHBIE [lepnoanueckass cucreMa XHUMHUYECKUX BJIEMEHTOB
J.1. Menneneera
Tabnuua pacTBOPUMOCTH KUCIIOT, OCHOBAHHM, coseit
DNEKTPOXUMHUYECKUN psiJ] HANIPSHKEHUSI METAJIOB
5.2 | OGopynoBanue o6mero | Ctossl 1abopaTopHbIe
Ha3HAYCHUS

HTut quis snexkTpocHaO)XeHus

Mukponaboparopun




Ucrounuku nutanust (MOCTOSTHHOTO TOKA)

Becsl (¢ rupsimu)

TepmomeTpsl
[ITaTuBb
MeH3ypku
5.3. | O6opynoBanue A | Mukponaboparopuun
bpoHTATBHBIX  TA00PATOPHBIX
pabot
6. O0opynoBanme 1Js NPaKTUKYMAa
6.1 | OGopymoBanue o6mero | [Tpubop nmnst mosrydenus ra3on
Ha3HAYCHUS

CrnupToBKa J1abopaTopHas
DIIEKTPOTUIUTKA

[IITaTuB MeTaIMYECKHI
[lItatuB a1 mpoOUPOK

3akuM TIPOOUPOYHBII

[[unus! TUTEIBHBIE

Jloxka xene3Has AJis1 BEIECTB
TpyOka crexisiHHas

[Tanouka crexnsiHHAs

Boponka KoHyCcHas macTMaccoBas
Boponka kKoHycHasi CTEKJIsSIHHAS
Konba konnyeckas

Konba kpyrnas niockooHHAs
Konba kpyrnononnas
[Tpobupxka

[unmuHap U3MEPUTENBHBIN
Yamra nst BeImapuBaHus

CrakaH u3MepUTEIbHBIN




Crakau
IlecTtux

Becsl ¢ Habopom rupb

6.2

TemaTuueckue KOJIJICKIINH

«AITOMUAHUN»

«MeTaisl U CIUIaBBDY
«MuHepabl 1 TOPHBIE TTOPOAB»
«CTeKII0 ¥ U3 U3 CTCKIIa
«HyryH u crajib»

«Tormnusoy»

6.3.

OtnenbHbIE TPUOOPHI

Ha60p JJI OIIBITOB IO XUMHHU C SJICKTPUUCCKUM
TOKOM

Amnmnapar Kunmna

6.4.

PeakTusnr:

Hab6op «I[loarpymmsl KHCIOPO1a»

Habop «MwuHepanbHbIX yI100peHU»
Hab6op «Coenunenuii Mmaprania

Ha6op «Hutpats»

Hab6op «CoenuaeHmnit Xpomay

Hab6op «Aneratsl. Ponanussl. nanumb
Hab6op «®ocdater. CunukaThb

Hab6op «Kapb6oHnaTs»

Hab6op «I"amoreHuap»

Hab6op «I"amoreHs»

Hab6op «Hemeramnsn»

Ha6op «Metanmnbi»

Ha6op «lllenouHbie U MIeT0YHO3EMENBHBIE METAILTBI)
Hab6op «Oxcunpl MeTamioBy»

Hab6op «['uapoxcuab»

6.5.

Nupukaropsr:

®enondranens




MeTunoBelil OpaHKEBbII
®enondranenHoBas Oymara
MetuiioBas opanxeBasi Oymara

VYHuBepcanbHas Oymara

7 IleyaTHbIe mOCOOUA

7.1. | IleuaTusie mocoOMs

KoMImiekT mopTpeToB y4eHbIX XUMHKOB
Cepwus TaOIHI] IO HEOPTAHUUECKOW XUMUHU

Cepwus TaOIHI] IO OPraHUYECKON XUMHUHU

Cepus TaOIHI] 10 XUMHUYECKUM TTPOU3BOACTBAM

OcHaleHHOCTH 00Pa30BaTeJILHOI0 NMPoLecca Y4eOHbIM 000py10BaAHMEM /ISl BBITIOJIHEHUS

NPaKTHYeCKUX BH/IOB 3aHATHIA, padoT o xumuu (6a30Bblii yPOBEHb)

8 kiacce

Tema mabopaTopHBIX
OTIBITOB WJIH
MPaKTUYECKUX paboT

Heo6xoaumbrit MuanMyM (B pacdyete 1 KOMIUIEKT Ha 2
YeJI0BEKa)

dbakr

JlaGopaTopHble ONBITHI

Ne 1 3HakoMcCTBO ¢
oOpa3liaMyd  BEIIECTB
Pa3IMYHBIX KJIACCOB

BemecrBa. bunapHple coeauHEHUS: OKCH]I
kanpiusi. OcHOBaHUs (TB.): TUAPOKCHI HATPHUS, THAPOKCH]T

BOJA,

Kauus, THIPOKCHI Kaiblus. Kucmoter (p-pbl): cepHas
KUCJIOTA, COJITHAs KUCIIOTa, a3oTHas kuciora. Comu (TB.):
XJIOPHUJ HATpHUs, KapOOHAT KaibIus, (hochaT Kalblus

Ne 2 Pasnenenue
cMecen

JCIIMTCIIBHBIC
YallKH JIIA
CTCKIIIHHBIC I1aJI0OYKH, (1)I/IJ'H>TpLI 6YMa)KHBIe, CIIMPTOBKH.

O6opynoBanue:
XUMHUYECKUE

BOPOHKH, BOPOHKH,

CTaKaHBbI, BbIIIApUBAaHUA,

Ne3 CpaBHeHue
CKOpPOCTH HCTIapeHus
BOJIbI U CIIMPTA IO
HCUYE3HOBEHHIO UX
Karesnb Ha
(GMIbTPOBANTBHOM
Oymare

Ob6opynoBanue: GUIbTpOBaNIbHAs Oymara, MUMeTKH WK
KanWUIAPH! (CTEKIITHHBIE TPYOOUKH, MATOYKH).

Bemecrna: CIIUPT STHUJIOBBII.

Ne 4 Okucnenue
MEIU B IUIAMEHU

O6OPYJIOB3HI/IGZ CIIMPTOBKHU, TUT'CJIBHBIC HIUTILIBI.




CIIMPTOBKHU UJIN
TOPEJIKU

BeniectBa: MmegHas npoBoJIOKa.

Ne 5 IlomyTrHEHHE
H3BECTKOBO BOJBI OT
BBIJIEIXaeMOTO
YTJIEKUCIIOTO rasa

OO6opynoBanue: XUMUYECKUE CTAKaHbI, CTCKIISTHHBIC
TPYOOUKH.

BemecTBa: rupoKcu KaabLus.

Ne 6 Tlonyuenue

YTIIEKHUCIIOTO rasa
B3anMMOJICHCTBUEM
COJIbI ¥ KHCJIOTEI 6

O6opynoBaHue: MPOOUPKU (XUMUICCKHIE CTAKAHBI),
CIUPTOBKH, JTy4HHbI. BemecTBa: TBepabie KapOOHATHI
(kanbuus) , pa30aBiaeHHas cossiHas (YKCyCHasi, cepHasi)
KHCIIOTA.

Ne 7 3amenenne

MEJM B PacTBOPE

xsopuja meau(Il)
KeTIe30M

O6opynoBanue: NPOOUPKU (XUMUYECKHE CTAKaHBI).
BemecTBa: xene3o nopouok (CTajJbHOM rBO3/b), paCTBOP
xaopuna meau (11).

Ne 8 Peakinm,
XapaKTepHBIC IS
PacTBOPOB KUCJIOT
(constHOM WM
CEPHOM)

OGopynoBanue: mpoOUpKH, CIUPTOBKU. BemecTna:
pa3baBiieHHas cosiHas (CepHas) KUCIO0Ta; pacTBOP
TUAPOKCUAA HATpUsI (Kaiusl); HUHK, MeJlb (TIOPOIIOK MU
MeJHas POBOJIOKA), OKCU] KaIbIUs (OKCUI MEMH ),
TBEPAbIN KapOOHAT KaJlbLIMs WM HATPUsL, HIUKATOPbI
(makmyc, penondranenn).

Ne 9 Peakinm,
XapaKTepHbIC IS
pPacTBOPOB IEN0YCH
(TruapokcuIa HaTpUs
WJTU KaJIvs)

OGopynoBanue: TpoOUPKH, CHOUPTOBKU.  BemecTsa:
pacTBOp THAPOKCHAA HaTpus (Kanus), pa30aBiIcHHas
coyistHas (cepHast) KMCJIO0Ta; pacTBOpP xyopuaa (cynbdara)
MEIU WIH XJopHujaa (HATpaTa) alFlOMHMHUS, WHIUKATOPHI
(makmyc, Genondranenn)

No 10ITony4yenue
HEPacCTBOPUMOTO
OCHOBaHMS
(ruapokcuIa MEIH)

ObopynoBanue: POOUPKH. BemectBa:  pactBop
TUAPOKCUAA HATPUS (KaJlKs), pacTBOp Xiopuaa (cynbdara)
MEJIH.

Nel1Peakiumu,
XapaKTEPHBIC TS
pacTBOpPOB coei(
XJIOpUa MEIN)

Ob6opynoBanue: poOHpKH. BemectBa:  pactBop
TUAPOKCHAA HaTpus (Kamus), pa3OaBlICHHas COJIsTHAs
(cepHast) KHMcIOTa; pacTBOp XJIopuaa (cyabdara) Meau HIU
Xjiopya (HUTpaTa) aTOMUMHHS, WHIMKATOPHI (JIAKMYC,
denondranenn)

Ne 12 Peaknun,
XapaKTepHbIC JIIs
OCHOBHBIX OKCHJIOB
(okcuaa KaubIys)

O6opynoBanue: mpobupku. BemecTBa: OKCHA KajbIlus,
pa3baBieHHas cojsHas (CepHas) KUCIOTa, WHAUKATOP
denondranent (yHUBEpCATbHBINA HHIUKATOD).

Ne 13 Peaxrun,

O6opynoBanue: mpubop A MOTydeHHs Taza (mpoOku ¢




XapaKTCPHBIC IJIA
KHUCJIOTHBIX OKCHA0B

ra3o0TBOJHBIMU  TpyOKaMu), Bemecrsa:

TBEPABIA KapOOHAT KAallbIIUSA,

IPOOUPKH.
pa3z0aBiieHHass COJIHAs

(oxcupa yrnepon(IV)) | kucnora, pactBop  THApPOKCHIAa  HaTpus  (Kajius),
MH/IMKATOPBI JIAKMYC U (eHOI(TaTenH
IIpakTnueckune padoThl
Ne 1 [Ipuems! | OGopynoBaHue: MITAaTUB J1a0OPATOPHBIM, CIUPTOBKA,
oOpamieHus C | CHMPTOBKa, XUMHUYECKass mocyaa (mpoOupKa, CTaKaHbI,
12a00paTOPHBIM KOJIOBI Ip.).
000pyI0BaHUEM

Ne 2 HaOmronenus 3a
W3MEHEHHUSAMU,
MPOUCXOSAIIUMU C
ropsiuier CBe4ou, U
HUX OIHCAHHUE

OO6opynoBaHue: cBeYa CTEapUHOBAsI, MPEIMETHOE CTEKIIO,
TUT'CJIbHBIC HNIUIIIbI, CTCKIITHHAaA TPY60‘~IK3.

Ne 3 AHayu3 oYBEI U

OOGopynoBaHue: COUPTOBKA, MPEAMETHOE CTEKIO, KOJa0a

BOJBI KOHHUYECKasi (XMMHUYECKUH CTakaH), BOPOHKA, CTEKJISHHAs
najgouka, GuiIbTp OYyMa)KHBIHM, TUT€TbHbIE IUIIIBL.

Ne 4 Tlpuznaku O6opynoBanue: CIIUPTOBKH,  TUTEIbHBIC  IIMIIIIBI,

XMMHYCCKUX pEakluii | XAMUYECKUN CTakaH, JIyduHa, mpoOupku. Bermectsa:

TBEpIBI KapOOHAT KaiblUs (Mpamop), pa3daBiIcHHas
COJISTHAsl KMCIIOTA, PACTBOPHI TUIPOKCUIA HATPH (KaywHs),
xnopuaa xenesa (1), pomanuaa kamus, kapboHaTa HATPHS,
XJIOpHU/Ia KaJbIIHs.

Ne 5 T[IpurotoBienue
pacTBopa caxapa ¢
OIpeCICHHO N
MaccOBOM JoJIen

O6GopynoBaHHe: BEChl aHAIMTHYSCKUE, HA0OP Pa3HOBECOB
(BeChI DJICKTPOHHBIC), MEPHBIA IMIIMHIP, XUMHUYCCKHMA
cTakaH (KOHMYECKas K0j0a), CTEKITHHAS IMaJI0YKa.

Ne 6 CeoiicTBa
KHCJIOT, OCHOBaHMH,
OKCHJIOB U coJiei

ObopynoBanue: NpOOUPKH, TPOOKH C Ta300TBOJHBIMU
TpyOKamu, COUPTOBKU. BemecTBa: cepa KpucTaummueckas,
IIMHK, Meb, OKCHJ KaJblus,
pPacTBOPBI CEepHOi
rugpokcuna Harpus, cyiabdara skemesa (ll), xmopun
xenesa (I1), xmopun meau (11).

KCJIE30, OKCHJg MCEOu,

COJISTHOM KHCJIOTHI, KHUCIOThI,

Ne 7 Pemenue
AKCIIEPUMEHTAIBHBIX
3a1ay4

O6opynoBanue:  MPOOUPKH, TUTEJIbHBIE
mumikl. BemecTBa: cepa, UHK, kKeNe30, MeJlb, ATIOMUHUH,
pacTBOpPBl  COJNSHOW KHUCIOTBHI, CEPHOM

CIIMPTOBKH,

OKCHJl MEIH,
KUCIJIOTHI, a30THOM KHCIOTHI, XJIOpHJIa MarHus, XJOopuia
Oapusi, XJOpHIa LWHKA, THIPOKCUAA HATpHs, cyiabdara
Kanus, cyib(ara Mmeau, cynbdura HaATpus, cyiabpuaa
HaTpusi, KapOoHaTa HATpus, KapOOHaTa Kajus, HUTpaTa




[IMHKa, HUTpaTa CBHUHIIA, (hocdara Kaaus, N0au/1a KaJus
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