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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIIMHU MPEnoaaBaHusl yaeOHOTo npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T NpPENCTaBICHUE O IENAX, OOIIeld CTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHUH, OMNPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  00ydYarolmuxcsi, ONpeaenseT BO3MOXHOCTH MpeaMmeTa s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yJibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIIBHOW JEATEIBHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiv3alldd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
OKCTIIEPUMEHTAIBHBIX M HCCJIEIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYUYHON IPaMOTHOCTH 00YYaIOLIUXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepkaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSITUNW XUMHHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XHUMHUU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKPYXKAOUUH MUPY,
«buonorus. 5—7 knacce» U «PU3UKA. 7 KIacc.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMbBI XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX MOTOKEHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpuOOIIEHNHM K HAy4YHbIM METOJaM IIO3HAHUS MpPH HM3YYEHUU BEIIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHun XMMHUHU HAa YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI BaXKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHUSAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOE MpUOOILIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00yUYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmeld (QyHKIUOHATILHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBICHATH U OLEHUBATh SIBJICHUS
OKpPYXAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAHUSl LEHHOCTM XUMHUYECKHUX 3HAHMM MJi1 BBIPAOOTKH 3KOJIOTHYECKHU
[eJIeCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKArOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAaHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEUECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

ITepBoHaya/IbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemecTBa. (DHU3MYECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSHUE
BemecTs. [lonsaTHe 0 MeTOoAax MO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeceu.

ATOMBI M MOJIEKYJIBI. XHMHYECKHE 31eMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas (opmyna. BaneHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewmecTB. (OTHOCHUTENbHAas aToOMHas Macca.
OTtHOocuTeNbHAs MOJEKYISpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEeAKIUi (COeTMHEHNUS, Pa3I0KEeHUsI, 3aMEIICHUs], OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuXx CBOMCTB O0O0pa3lOB HEOPraHMYECKUX BEUIECTB, HAOIIOJIEHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SBJICHU, HAOMI0ICHUE U
OMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaKIMil (pasiioKeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHUE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkHeiue npeacTaBuTe M HEOPraHNYECKUX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT W mpocroe
BenlecTBo. HaxokaeHue kuciaopoga B Hpupone, (U3MUEecKHue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunapl. Ilpumenenue kuciaopona. CrnocoOsl



MOJIyYeHHUST KUCIopoAa B J1abopaTopuu W TPOMBINIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MapHUKOBOI0 3 eKTa, pazpyuieHue 030HOBOTO CIIOSI.

Bonopon — snemMeHT u mpocrtoe BemectBO. Haxoxxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHnoBanus. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan aktuBHOcTM MetaimioB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONMPEIECICHUE COACPKaHUSI KUCIOPOJa B BO3AyXE, MOJyUYCHHE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAHWE W WU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



UCCIIEIOBAaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOII0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHE OJIHOTO METajla JPYTHM U3 PacTBOpa COJU, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a7ad 1o Teme «BaxHeimmue Kiaacchl HEOPraHUYECKHX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3iemMeHToB. IloHsiTHe o
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHBIE METAJLIbL,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEPHbIE OKCUIbI
Y TUJIPOKCHUIBL.

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynnsl. DHU3NYECKUH CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB IE€pUOaa U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYyMNIaM U MEepruoaaMm.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuTuA Hayku M npaktuku. . WM. MenneneeB — yd€Hbli u
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJisipHasi M HEMOJSIpHAasl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okuciieHusi.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouecchl OKMCAEHUS U BOCCTAHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  pEeaKUuid
(ropenue, peakiuy pa3ioKeHUs, COSTNHEHHS).

Mescnpeomemmnbnie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3UYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUi U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKHA U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUEC
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o xkaranuze. [loHsAiTHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJACIISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOIHOCTU
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapakTtepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJ0o4aMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHE, NmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mas xapaktepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (HU3MYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYecKkue cBorcTBa. OKCHUABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kucioTa, (QuU3NUECKHWE ¢ XUMHUYECKHE CBOWCTBa (00mue Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBINUICHHOTO CIOCO0a TMOJyYeHHUS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLMs Ha



cynabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHHMH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIICHUS. A30T, paclpOCTpaHEHHE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHEeHHEe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
CBOMcTBa (OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3n4IecKue U XMMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbBIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(pUKalMM, PpPacIpoOCTpaHEHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTtBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6aqbHOrO TOTEIUVICHUS KiIUMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHMYECKUX BEUIECTBaX KaK O COCTMHEHUSX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE U
npumenenne. CoenuHeHHs KpeMHus B mpupoge. OOmipe mnpeactaBieHus 00
okcunie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IPOMBIIUICHHOCTH. Ba)kHEWIMEe CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEINIBHBIX MATEPUAIIOB B IOBCEAHEBHON JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
TaJOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE TIpoliecca OOYITIMBaHUs caxapa o JEeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
MOH U HaOJI0O[eHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W UX coeIMHEHUN (BO3ZMOXKHO HCIOJIb30BAHUE
BHJICOMATEpUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyUYeHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
MX MPOTEKaHMUsl, B3aUMOJIEMICTBUE KOHIIEHTPUPOBAHHOW a30THOU KUCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJIGHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MpPOTHBOrasa, MoxydeHue, coOMpaHue, paclio3HaBaHUE U U3Yy4YEHHE
CBOMCTB YIJIEKUCIIOIO rasa, MpoBEJACHUE KAUeCTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYEHHE IIPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BakHelmme HeMeTaulbl U UX COCTHHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE METAJUIOB. MeTtayndeckasl CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METaIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTyH, AIOPaTIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIIICHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kanus). OKcuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKUE U XMMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, cTpoeHHE aTtoma, HaxoxaeHue B mnpupoae. dDuszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUIAPOKCUIBI U cosin kene3a (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
HCIIOJB30BAaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAQYE€CTBCHHBIX PEAKIIMKA HAa WOHBI: MarHus, KaJabLUs, aJIIOMUHHS, [IUHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUAA ATFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npobJieM.

Xumuueckuii Ikcnepumenm:

n3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBBI METAUIOB, MOJIMMEPHBIS
MaTepHuabl).

Mesricnpeomemnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PAAUOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUH 3apsi, NPOBOJHUKHU,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pPACTBOPUMOCTH, KpUCTAIIINYECKast
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHUBHBIX LICHHOCTHBIX OpHEHTALMM U
pacILIMpeHne OIIbITa ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popMaluen o
IIEPENOBBIX JOCTH)KCHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

NPEACTABICHUS. O COLMAIBHBIX HOpPMax M IIpaBUaX MEXINYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B IMPOLECCe OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS NPUPOIBI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX IMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO W TIO3HAHUWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKECHHUE K TPYyIAy M pe3yjbTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJIMBUAYAJIbHOU TPAECKTOPUHU MPOJIOHKEHUs 00pa30BaHUsl C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHHE K TPUPOJAEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
npaBuJl 0€30MacHOT0 MOBEICHUSI IPU padOTE C BEIIECTBAMU, & TAKXKE B CUTyalIUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphbl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSTHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3YUYCHUS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYCCKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMysa W YypaBHCHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBIABIATh U XapaKTepU30BaTh CYIICCTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalJJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIU3UPOBATH W HWHTEPIPETUPOBATH HH(OOPMALIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



yMEHHE MPUMEHSITh Pa3InYHbIe METOJbI U 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IIMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh U aHAJW3UpPOBAThb B IIpolecce Yy4eOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juajiora W (MiIM) JTUCKYCCHM) IO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W THHMCBMEHHBIX TEKCTax; JejJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIENOBAaTEIbCKOM  JACATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NCHCTBUSA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSTh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCITIOJIB30BaTh U aHAIIM3UPOBATh KOHTEKCTBI, IPEJIAraeMbI€ B YCIOBUU 33IaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMUCS HAy4HbIE 3HAHUS, YMEHHUSI U CIIOCOOBI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKuus, KiacCUuPUKaMs peakiui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, PaaUyC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAs U HEMOJISIpHAsh KOBAJICHTHAsI CBSI3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsI COCTaBJICHHS (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmyiaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynmna)», manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YHCIIO dJISKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIlN MBICTUTEIBPHON NEATCITHHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TPUYMHHO-CJICJACTBEHHBIX CBSI3€d — JJII M3yYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX PpEaKIi, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCITHUPOBAHHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUI0O W COOUpPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEACIEHHON MacCOBOM J0OJ€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, heHondTaenH, METUIIOPAHXK U JIPYTHUE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKUUH HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTaJuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METaljIoB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBlIeHUS (GOpMys
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIacCy CO€IMHEHUU 1o ¢dopmysiaM, BUA XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIca [lepuommueckoro 3akona JI. M. MenpaeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie ¥ OOJbIIME MEPUOIbl, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B W3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUIl B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYMII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMJIOBOMY 3(P(hEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OIMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

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



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJEKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7a0b0paTOpHBIM  00OpY/JOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHMH, TOATBEP)KIAIOIINEC  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapbonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICIUTEIIBHON JESATeIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpEeHHe, MOJCIMPOBAHUE, DKCIEPUMEHT (peaabHbId U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJubHbIe IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE MOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubmnoreka IIOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nmorexa LIOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmunoreka IIOK
' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [loBTOpEHUE U yriy0OneHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' Py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 sneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PyHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepona u 8 1 2 Bubmmorexa [IOK
' . py ’ poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o paznueny 25



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

Pa3gen 3. MeTaJJIbI M UX COeIUHEHU A

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 OKpyKammas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontposbubie IlpakTnyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Poiap XuMuM B 5KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsTHe 0 MeTOAAX O3HAHUS B XUMUU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia

3 paboThl B 1a00paTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5 «Paznenenue cmeceilt (Ha mpumepe 1 bubmorexa HOK

s N PUMED https://m.edsoo.ru/ff0d28c8
OUYHCTKY TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBL I MOTICKYIHL https://m.edsoo.ru/ff0d2a6c

7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie U CIIOXKHBIE BENIECTBA 1 bubmmorexa [JOK

p m https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK
10 X .B
uMmecKas opmya. Banentocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMEHTOB
11 OtHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COSIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo0.ru/ff0d5230
14 DOU3NYECKUEe U XUMUUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpoOTEKaHUs bubnnoreka [JOK
XUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Beraucienus konmaecTBa, MacChl
17 BEIIECTBA 110 YPABHCHUSIM XUMHYECKUX bubmorexa HOK
B . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukarus xuMHU4eCKuxX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0’KCHHS e bubmorexa HOK
A P : https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
t AHCT- Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. Coctas bub6nuorexa [IOK

Bo3ayxa. Kucimopom — sieMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peartt . https://m.eds00.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoOslI MosTy4eHus KUCI0po/ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa LHOK
PaTOPHIL 1 TIp ‘ https://m edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHYECKOM YPAaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIAX
TorumBo (HedTh, yroib U METaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €r0 bubmorexa LHOK
P A%, https://m.edsoo.ru/ff0d4c4a
MPeI0TBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
Y . p POa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BemecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4deHus1 BOAOPO/Ia B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITonmydenne u cobupanue BoI0poOa,

W3Yy4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WK 00BEMY
Boruncnenus 005EMOB ra3oB 1Mo
34 ABHCHMIO PEAKIIMH HAa OCHOBE 3aKOHA bubmorexa LHOK
7P N . . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®duznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [lonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennsie
37 u HIGI:HaCBI peHHLIE aCTBOPBI MH:ICCOBEUI bubmmorexa [JOK
m PACTBOPEL. https://m.eds00.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBieHne pacTBOpoOB C bubnuoreka [IOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KjIacCUpUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnyyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATypa,
46 CHOCOéBI: 101 q)eHI/Iﬂ XI/IMI/I‘IZ(F:)KI/IC bubmorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
48 I'enernueckas cBsI3b MEKy KJIacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o001IeHre U CUCTEMAaTH3allisl 3HAHHMA
m 8 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHEBIE KJ1aCChl HCOPTaHUYECKHX bubmorexa LHOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/OII/I‘IGCKI/IX 9JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorera [JOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXoaHbIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoanueckas cHCTEMa XUMHUECKUX bubmorexa [JOK
pHOA https://m.edsoo.ru/00ada52¢c
anemeHToB /1. I. Menaeneena
b K
53 [Tepwoapl, TPYIITBI, TOATPYIIITHI nomorexa IO

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI04eK
55 aToMOB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3navenue [leproauyeckoro 3akoHa s
57 pa3BUTHUA HAyKU U nipakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hormast xiirecias cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHAs1 monsipHas XUMUYeCKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMONsIpHAs XUMUYECKast bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTenes okucieHiA https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.edso00.ru/00adb076
65 KonrtponbHast padora Ne4 o reme bub6nuorexa [IOK
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«Ctpoenne atoMa. XUMHUUYECKas! CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBHbIil ypok. O600ICeHHE 1 1 bubnunoreka [HOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/00adb33c
67 PesepBHrlil ypok. O6o0mienue u 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu! https://m.edsoo.ru/00ad9cb?2
68 PesepBHelil ypok. O6o0mIeHHE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
[lepuoanueckuii 3aK0OH.

1 [lepuoanueckas cucrema 1 bubnunoreka HOK
XUMH4YECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOICTB XUMUYECKHUX AIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Kiaccudukanust 1 HOMEHKIJIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMHu4uecKo# CBS3U U THUITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IToBTOpEHUE U yriayOsieHue 3HaHui 1 1
OCHOBHBIX pa3/ieNioB Kypca 8 Kiiacca»

5 Knaccugukarus Xumuueckux 1 bubnnoreka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIUMN U IMOJIOKECHUEC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a TUHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS pPeaKIINA buGnnorexa LIOK
yp peaxi https://m.eds00.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIpEeACTABICHUI bubnmorexa LOK
puz[ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
p . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 IlousTie o runponnze coien bubnmorexa LOK
AP https://m.edsoo.ru/00add9d4
O0o001mIeHNEe U CHCTEMAaTH3aIHS bubmuorexa [JOK
15 B
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «PeleHue 3KCIIEPUMEHTATBHBIX Bubmorexa ITOK
P https://m.edsoo.ru/00addbfa
3a7a9»
KonrponsHas padora Ne2 o teme
17 «3J‘IeIl:()T OJ'II/ITI/EIGCKa}I HCCOLAAINA bubmmorexa LHOK
p g HHAATH. https://m.edsoo.ru/00addecO
XVUMUYECKUE peaKlui B PACTBOPAX»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposogopona. CossiHast KUCIIOTa, bubnnorexa [JOK
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XUMUYECKHE CBOWMCTBA, MOJTYyUYEHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[IpakTuueckas padora Ne 2 o reme

bu6mmoreka [IOK

20 «ITomyueHue COITHON KUCIOTHI,
Y . N https://m.edsoo.ru/00ade348
U3y4YEeHUE €€ CBOWCTB»
Brruncnenus no ypaBHeHUsIM
21 XUMWYECKUX PEAKLIUNA, €CII OOUH U3 Bubmaorexa ITOK
p ’ https://m.edso00.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO61mas xapakTepuCcTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymms https://m.edsoo.ru/00ade64a
ANnoTpornHbie MOAU(UKALIUY CEPHI.
93 Haxoxnenue cepbl 1 €€ cOeTMHEHUI bubnuorexa [JOK
B [IpUpoJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnmnoreka [JOK
¢uznyecKkue 1 XuMHUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOWCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMCHEHUE
XYUMHYECKUE peaKkilui, JexKalinue B
OCHOBE ITPOMBILIIEHHOT'O CrIocoba
26 MIOJTyY€HUs] CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpebl COETUHEHUSIMU
cepbl
97 Brruncnenue MaccoBOi#l JOJIM BBIXO/1a bu6mmorexa [IOK
IIPOYKTA peaKkLuu https://m.edsoo.ru/00adec8a
28 OO01mast XxapakTepuCcTHKa dJICMCHTOB bubmmoreka [JOK
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VA-rpynnsl. A30T, pacripocTpaHeHHE
B IIpupoze, GpU3nveckue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab

AMMHaK, ero pu3nvecKue u

bubmuoreka [JOK

29 XHMUYCCKHE CBOMCTBA, IOIYUYCHUE U
Y https://m.edso00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «ITomy4yeHre aMmmMHuaKa, U3y4eHue ero bubmorexa HOK
Y Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ husndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuid. XuMHU4YECKOe bubmorexa LHOK
yAHOOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH Cpeibl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I Kch((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubnuorexa LIOK

p L https://m.edso0o.ru/00adf68a
XUMHYECKHE CBONCTBA, MOyYCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATBHBIX YI00pEHUH. bubnuoteka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
docharamu
Yruepon, paciipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa LIOK

p ? He https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yraepoaa, ux Gpusndeckue u bubnmnoreka [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrUYecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIoM yriaeposa (1V)

37 VYronpHas KUCIoTa U €€ COu bubmorexa OK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme

38 "IlosrydyeHune yrieKuciioro rasa. bubmumoreka [IOK
KauecTBenHnas peakimusi Ha KapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavaibHBIC TOHATHSA 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubnmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemnwuii u ero coenuuenus bubnmnorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxueiinye HeMeTaIbl U UX https://m.edsoo0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o teme

42 «Baxueiinye HeMeTaIbl U UX bubmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCITUHCHUS
OO01mas xapakTepucTUKa XUMUIECKIX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METAJINYECKask KpUCTAITMYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIJIOB
XHMHUYECKHE CBOIICTBA METAJIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSHKEHUN METaJNIOB

https://m.edsoo.ru/00ael1156
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O0611me crnocoObl MoTydeHUs
MmeTtauioB. CruiaBel. Beraucienus mo

45 ABHEHUSIM XMMHUYECKUX PEaKIil buGnnorexa LIOK
yP PCAKIIH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIUIOB buGnnorexa LIOK
PP https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47
IHenoumpie MeTaibl https://m.edsoo.ru/00ael14b2
48 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
KaJIus https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbILIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxkueiimme coefuHEHUA KAJIbLIUS bubmaorexa LIOK
a H https://m.edsoo.ru/00ae15e8
51 O000111eHNEe U CUCTEMATU3ALIS
3HAHUU
59 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
YCTpaHEHUS https://m.edso0.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTkoCTh BOIBI M METOOEI €€ bubmmorera [TOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmoreka [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edso0.ru/00ae1d86
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Oxcuipl, TMAPOKCHUIBI U COJIU JKEJe3a

bubmuorexa [JOK

> (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnunoreka HOK
«BaxxHelmue MeTamibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUSD)
Boruncnenus mo ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COACPXKUT IpuMecH. Beraucienus https://m.edso00.ru/00ae1750
MAacCOBOM JI0JI BBIXOJA IPOIYKTa
peakiuu
61 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUH
KonTponbHnas padora Ne4 o Teme
62 «BaxuHelme MeTamibl 1 UX
COETMHEHUS)
63 BemectBa u matepuansl B bu6mmoreka [JOK
MMOBCETHEBHOM KU3HU YEJIOBEKa https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXKarOIIEeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pelieHuu bubnnoreka [JOK
IKOJIOTMUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O6o0uieHue u bubnuoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PesepBublit ypok. O6001eHne 1 bub6nuorexa [IOK
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CUCTEMAaTHU3al U 3HaAaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O6001IeHNE 1
crucTemMaTu3auurs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Yueonnk XUMUA 9 knacc. ABropsr: O.C. IN'abpuensu, U.I'. Octpoymos, C.A.
Cnankos

METOIUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

Xumus. 8-9 knaccel. ba3oBeiil ypoBeHb. MeToanYeCcKne pEKOMEH AU K
yueOHukam ["abpuensana O.C., Octpoymosa N.I'., Cnankosa C.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET

https://resh.edu.ru/ Poccuiickas 3n1eKTpoHHanA WKoia

https://fipi.ru dUNU


https://resh.edu.ru/
https://fipi.ru/

INPHJIO’KEHHUE 1

KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPUAJIBI (nemoBepcus)

8 kiacce

Kounrpoabnas padora Ne 1
«IlepBoHaYaIbHbIE XUMHYECKHE IOHATHSD)

8 Kiacc

O 1 [Ipenmerom U3ydyeHHs] XUMUU SIBJISIOTCS BEIIECTBA.
1.1. BHuMaTenbHO pacCMOTPUTE NMPEATIOKEHHbIE PUCYHKH. YKa)KUTE HOMEp PUCYHKA, Ha
KOTOPOM M300pakeH 00BEKT, COAep KAl UHIMBUAYAIbHOE XUMHUYECKOE BELECTBO.

e |

- —
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=

YAbTPARACTEPR0BARHOE o

e l
TOCT P 52090-9093 %

Puc. 1 Puc. 2 Puc. 3

NuauBryanbHOE XMMHAYECKOE BEIIECTBO
COJIEPKUTCS B 00BEKTE, N300paKEHHOM Ha

PHCYHKE:

1.2. Kakue BemecTBa cojaepxarcsi B O0O0BEKTaX, H300paKEHHBIX Ha OCTAIBHBIX
pucynkax? Ilpusenure no OAHOMY npumepy.
Jst KaKJ0T0 BEIEeCTBA YKaXHUTE €ro XMMUUYECKOE Ha3BaHUE U (OpMyIly.

Puc. 1: (Ha3BaHUE) (bopmyma).
m---- \ Puc. 2: (Ha3BaHUE) (bopmyma).
Lomen Puc. 3: (Ha3BaHUE) (bopmyma).
O 2 [IpeBparienre 0HUX BEIIECTB B IPYTHUe HA3BIBAETCS XUMUYECKOM peaKiuei.

2.1. U3 mpencraBiIeHHBIX HIKE PUCYHKOB BBIOCPHTE TOT, HA KOTOPOM H300pakeHO
MPOTEKAHNUE XUMUYIECKOU PEaKITIH.



Puc. 1 Puc. 3
[Iporekanne XUMUYECKOH peakiuu n300pakeHO HA PUCYHKE:
OO0BsicHUTE CCIIaHHBIN BaMU BBIOOD:
2.2. Yxaxure oqus JIIOBOU npusHak npoTrekaHus 3TOM XMMUYECKON pEeaKIMU:
3. B tabnune npuBeneHbl Ha3BaHUS U XUMUYECKUE (POPMYITbI HEKOTOPBIX T'a3000pa3HbIX
BEIIECTB
Ne n/n HasBaHue BeLecTBa dopmyna MonspHa macca,
r/monb
1 MerTaH CH4

3.1. HCHOJIB?:y;I MPEAIOKCHHBIC BaM CIIPAaBOYHBIC MAaTCpHAJIbl, BBIYUCIIMTC MOJIAPHYIO
MacCy Trasa M 3allMIrTEe IMOJIYYCHHBIC TAHHBIC B Ta6J'II/II_[y.

3.2. Ecny HamojgHWTh MAPUK C MPAKTHYECKH HEBECOMOH O0OJIOYKOW METaHOM, OH CMOXET
B3JIeTETh BBepX WM HeT? (CpenHss MOJIsipHas Macca Bo3ayxa paBHa 29 r/Moib. ).

Ortser:

OOBACHUTE CBOH OTBET:

@ I[aH XHUMUYECKHHN 3JIEMEHT A. I/ISBGCTHO, YTO DJIEMEHT A HMEET HOpHI[KOBLIfI HOMCED

12.

4.1. Ucnons3ys [lepuonnyeckyro cucremy xummudeckux sinementoB .M. Menneneena,
OINPEACIUTE XUMUYECKH 2JIEMEHT A.

4.2. VxaxuTe HOMep Tmepuoma W Homep Tpymmbel B Ilepmommueckoii cucreme /JI.W.
Menneneesa, B KOTOPbIX PAaCIONIOKEH JJIEMEHT.

4.3. yCTaHOBI/ITe, MCTAJUIOM WJIM HEMCTAJIJIOM ABJIAOTCA MPOCTOC BEIIECCTBO, O6pa3OBaHHOC
OTUM XUMHUYCCKUM 3JICMCHTOM.

4.4. CocraBbTe (hopMyiy BBICIIETO OKCHIA, KOTOPBIM 00pazyer AIeMeHT A.

OnemeHT | Ha3Banue xumMuyeckoro ‘ Howmep ‘ Merann ‘ dopmymna




QJICMCHTa

nepuoga

TPYIIIBL

niIn
HCMETaJLI

BBICIICTO
OKCHJa

Nmeercs cnenyromuil IMepeyeHb XMMUYECKMX BEIIECTB: KaJMW, XJIOp,

CII0JIB3YSA OTOT IMICPCUCHD,

BBIIOJIHUTE 3anauus 6.1 — 6.5.

1.1. Hannmure Xumudeckue GopMyIIbl KaKIOrO U3 YKa3aHHBIX BEIIECTB:

Kamuit —

. Xnop -

XIopua Kajus —

XJIOPUJ KaJusl.




5.2. U3 nannoro nepeuns Beioepute JIIOBOE CJIOXKHOE BemecTBo. 3anumuTe ero
XUMHUYECKYI0 (hopMyITy

BemectBo —

5.3. U3 npuBenéunoro nepeuns seuiectB Boioepure JIOBOE coenunenue, cocrosiee u3
aTOMOB JIBYX 3JIEMEHTOB. BeIunciuTe MaccoBy0 J0JII0 JIFOOOT0 3J€MEHTa B 3TOM
COCAUHCHHUU.

BemecrtBo —

Pemenue:

OTtBeT:

5.4. Boruncnute macey 0,5 Moib ra3000pa3HOro BOAOPO/A.

Pemenune:

OTtBeT:

6 Huxe naHbl cloBECHBIE ONUCAHUSA ABYX XUMUYECKUX MIPEBPALICHUN C y4acTUEM
BEIIECTB, NEPEYEHD KOTOPBIX OB MPUBEIEH B 3aJJaHUHU 6:

(1) xanuit + XJOp — XJIOPHJ KaJIHS;
6.1. CocraBbTe ypaBHEHUsI yKa3aHHBIX PEAKLUi, UCTIONB3Ysl XUMHYECKHEe (DOPMYJIBI BEIIIECTB U3
m. 6.1:

1)

6.2. B 3aBucMMOCTM OT 4YHCIa W COCTaBa BEIIECTB, BCTYMAIOUIMX B XHUMHYECKYIO
peakiMio W 00pa3yloUMxcsi B pe3ylnbTaTe He€, pa3IUyaloT peakuud COEAMHEHUS,
paszioxeHus, 3aMenieHusl U oomMeHa. OnpenenuTe U yKakuTe THUIl peakluuu u3 3aaanus 7.1.

Peaxius:

Tum —

OOBACHUTE CBOU OTBET:




6.3 U3 nmpubopoB, n300pakEHHBIX HA PUCYHKAX, BEIOEPUTE TOT, C TTOMOIILI0O KOTOPOTO MOYKHO

BbLIENUTH cynbun meau(ll) u3 ero cmecu ¢ BoJ0M.

JNEIHTEIbHANA
BOpOHKa

uapTpyeMasn
cMECh

BOpPOHKA

Puc. 1 Puc. 2

Brinenuts cynbhua menu(1l) us ero cMecu ¢ Bogoit MOXKHO € IOMOIIBIO TpUOOpa,
N300paXEHHOTO Ha PUCYHKE:

Kakoii MCTOJ pa3aciICHUA BEUICCTB IIPpU 3TOM

ucnonbiyetcsi? OTBET: METOT

[Touemy mnpubop, M300paKEHHBIM Ha APYrOM PHUCYHKE, HE MOXKET OBITh HCIIOJNIB30BaH IS
BbLIeNeHUS cynbduna meau(1l)?

OO0pBsicHEHHUE:

Kontpoasnas padora Ne 2 mo reme «kKUCJIOPO/A. BOAOPO/. BOJA.
PACTBOPBI»

3aganue Ne 1. Di1eMeHThbI, MPOCThIe U CJ0KHBbIEe BemecTa (OUIIN)

BI)I6epI/ITC JABa BBICKA3bIBaAHUA, B KOTOPBIX TOBOPUTCA O BOJOPOJAEC KaK O XUMHUYCCKOM
OJICMCHTC.

A. BzaumopeiicTBre BOJOpOAAa C KHCJIOPOJOM COIPOBOXKIAETCS BBIIECIEHUEM OOJIBIIOTO
KOJIMYECTBA TEIIOTHI.

b. B npupone BcTpedaroTes Tpu U30TONA BOJOPOAA — IIPOTHM, JEUTEPUIM U TPUTHUH.

B. Bopopoxa nonydaroT AEHCTBUEM COJISTHOM KUCIIOTHI HA LIUHK.

I'. Bomopona B 15 pa3 nerue Bo3ayxa.

J. Tlepokcun Bomopoaa NPUMEHSIOT KakK Ae3UH(DUIIUPYIOIIEe CPEACTBO.

3anumure BLI6paHHBIC BAapHaHTHI B IIOJIC OTBETA

LT ]

3ananue Ne 2. Kinnaccugukanus Heoprannyeckux semects (PUIIN)

J% k3 MPpCAJIOKCHHOTO MEPCUHA BCUICCTB BBI6epI/ITC KHCJIOTY U COJIb.



A. NaH
b. H>SOq4
B. PBrs
I'. HCIO4
. NH4CI

3anuiuTe B II0JIC OTBETA CHayaja HOMCP KHCJIOTBI, a4 3aTCM HOMCP COJIH.

3ananume Ne 3. CpoiicTBa OKcHIOB U npocThix BemecTs (PUIIN)

Jana Boja, a Takke HaOOp CIENYIOIIMX PEAKTHBOB: IEPOKCH] BOAOPOJA, KaJHii,
okcup cepsl (VI), okcua HaTpHs, pacTBOP CEPHOM KHCIIOTHI.

3anuiuuTe MOJEKYJSpHbIE YpaBHEHUS JABYX pEaKLMH, KOTOpBIE XapaKTepU3YIOT
XUMUYeCKHe BOAbl. VCIoap3yiTe TOJBKO BEIIECTBA U3 IIPUBEACHHOIO BBIILIE IIEPEYHS.

3ananune Ne 4. Knaccudpukauus xumundeckux peakuuii (OUIIN)
W3 npeiiioskeHHOTo MepedHs BEIOCPUTE JIBE YHIAOTSPMHUUSCKUE PEAKITHH

Paznoxenne BOJABI SJICKTPUYCCKUM TOKOM
'openue amromMuHus

B3anmMmonelicTBie Kallust U BOJEI
Paznoxenue kapOoHaTa KaIbIHs
Oxucnenue oxcuaa cepsl (IV)

HOgEwp

3anuiuuTe BhIOpaHHbBIE BAPUAHTHI B [10JIE OTBETA

T ]

3aganue Ne S. [Ipusnaku nporexanus peakuuii (PHUIIN)

YcraHOBUATE COOTBETCTBUE MEXKAY pPEarupyrolllMMH BELIECTBAMU U INPU3HAKOM
MPOTEKAIOMIeH MEXIy HUMHU pPEaKlUd: K KaKIOW MOo3uIuu, 0003HauYeHHOW OYKBOW,
oJI0epUTE COOTBETCTBYIONLYIO MMO3UIMIO0, 0003HAYCHHYIO [T (PPOH.

PEATUPYIOUIME BEIIECTBA I[MPU3HAK PEAKIINUA
A) CaO u H20 1) Beigenenue raza 6e3 3amaxa
b) Zn u HCI 2) Beinenenue sHeprun
B) CO2 u Ca(OH): 3) Bemanenue 6enoro ocajaka

4) BeimasieHne KeaToro ocaaka

3anumure B TaOIUIy BEIOpaHHBIE IIU(PHI IO]T COOTBETCTBYIOLUIMMH OYKBaMHU.


https://stepenin.ru/vk
https://stepenin.ru/vk
https://stepenin.ru/vk
https://stepenin.ru/vk
https://stepenin.ru/vk
https://stepenin.ru/vk

3aganue Ne 6. Uncrtble BemecTBa U cmecu. TexHuka padorel B j1adopaTopuu
(PUIIN)

W3 mnepeuncieHHBIX CYXACHHH O YHCTBIX BEIIECTBaX, CMECAX M METoJax HX
paszznenenus BeiOepuTe BepHOE(-bie) CyxaeHue(-s)
A. Kononesnas Boaa nocie GpuiabTpoBaHUS SBISIETCS YUCTHIM BEILIECTBOM
B. Cmech MOPCKO# BOJBI M MEIIKOTO TPAaBHSI MOKHO Pa3IeTUTh (PHIILTPOBAHUEM
B. Owuuctuth Boay OT HEYTH MOXKHO TUCTUIUIAIIUCH.
I'. Kucnopon nonyyaroT neperoHkon Bo3ayxa.

3anuiuuTe BIOpaHHbIE BAPUAHTHI B [10JI€ OTBETA

T ]

3aganue Ne 7. Pacno3snaBanue Bemect (PUIIN)

YCTaHOBUTE COOTBETCTBUE MEXIY JIByMsl BEIICCTBAMH, B3STHIMH B BHJC BOJHBIX
pacTBOpPOB, U PCAKTHUBOM, C IIOMOIIBIO KOTOPOTO MOKHO Pa3JIM4YHUTL OTU JABa BCHICCTBA
MEXy COOOM: K KaKJIOW MO3UIMK, 0003HAYEHHOW OYKBOM, MOJOCPUTE COOTBETCTBYIOIIYIO
MO3UIINI0, 0003HAYEHHYTO ITU(DPOil.

A) Ca(OH). u HCI 1) denondrasenn
b) LiCl u HCl 2) Jlakmyc
B) NaOH u NH4ClI 3) CO2

4) K2SO4

3anuiuTe B Ta0nMIly BEIOpaHHbBIE IU(PHI 10 COOTBETCTBYIOLIUMU OYKBAMHU.

A b B

3ananue Ne 8 MaccoBas noJas (PUIIN)

Bocemukitaccauiia Mapus Beinuia mociie odemaa oaua crakan (200 r) s6imouHOTO

COKa.
Hcnonw3ys naHHBIE TPUBENEHHONW HUXKE TAaOIUIBI, OMPENENUTe, KaKyl Maccy
YTJIEBOJOBIOIYYHII IPU 3TOM OPraHu3M AeBYIIKU. OTBET NOATBEPIUTE PACUETOM.

CoaepixaHue yriieBoa0B B HEKOTOPbIX COKaX

Cox JlumoHHBIH  [S107104HBIH AnienbCUHOBBIN ' paHaTOBBIN  [CIIMBOBBIN



https://stepenin.ru/vk
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MaccoBasi 10JIs1
yriaeBoaoB, %

2,5

91

12,8

14,5

16,

P : OTBer:

3amanue 9. Pacuérnas 3agaua

Haiinute 06b&M Kucnopoaa, HeodxoauMoro i cropanus 270 mr amomunms. K

KaKOMY THUILy OTHOCHUTCS 3Ta peakuus?

3amanue Nel. Kitaccudukanust Heopranmdeckux Bemiects (OUITI)
W3 npeanoskeHHOro nepevHs BEIECTB BRIOEPUTE ]BA OCHOBAHUS.

a0 E

3anummuTe B IOJIE OTBETA HOMCEpa BCUICCTB 110 BO3PACTAHHUIO.

3anmanue Ne 2. CBolicTBa OKCUAOB U IPOcThIX BemiecTB (DUITN)
Kaxkue nBa n3 nepeynciaeHHBIX BEUIECTB BCTYIAIOT B PEAKIIUIO C OKCHUJIOM KaJIbIIUs?

3ananue Ne 3. CBoiicTBa Heopranuueckux BeectB (OUIIN)

moAOeprTe COOTBETCTBYIOIIYIO MO3UITHI0, 0003HAYCHHYIO (PO,

Zn(OH)
Mg(OH)2

Fe(OH)s3
LiOH
AI(OH)3

Na>SO4
H,O
KOH
Al203
02

KonTtpoubnas padora Ne 3
OCHOBHBIE KJIACChl HEOPTAHUYECKHWX COEJIUHEHUIA

JemoBepcust

VYcTaHOBHUTE COOTBETCTBHE MEXIY pPEarupyoUIMMH BeUIECTBAMH U
MPOAYKTOM(-aMH) MX B3aMMOJEHCTBHS: K KaXIOH MO3UIMH, 0003HaUeHHON OYyKBOM,

A) LiOH + HNO; —

B) Li,O + HNOs —

B) LiOH + NH4Cl —

1) LiNOs + H20

3) LiNO2 + H20

2) NHz + H20 + LiCl




4) Li2O + NHz + HCI
3amanne Ne 4. [Ipuznaku nporekanus peaknuii (OUITI)

VYcTaHOBUTE COOTBETCTBUE MEXKJY pPEarupyrolMMU BEIIECTBAMU W IPU3HAKOM
MPOTEKAMIIEH MEXIy HHUMH pPEaKIUH: K KaxJA0H mo3umuu, 0003HAYCHHOU OyKBOH,
moa0epuTe COOTBETCTBYIOIIYIO MO3UINI0, 0003HAUECHHYIO LIU(PPOi.

PEATUPYIOUIME BEIIECTBA [MPU3HAK PEAKIINUUA

A) AgNO3 (p-p) 1 LIiCl (pp) 1) BuaumMeble mpU3HAKH PEAKIIUU OTCYTCTBYIOT
b) FeCl3 (p-p) 1 KOH (p-p) 2) O6pazoBanue Oyporo ocaaka

B) Al2(SO4)3 (p-p) 1 Ba(OH)2 (p-p) 3) PactBOpenue ocanka

4) O6pazoBanue 0eI0ro ocaaka

3anmanue Ne 5. Yuctele BemecTBa 1 cMecu. TexHuka padotsl B nabopatopuu (OUITN)

W3 nmepeunciieHHbIX CYyXKJICHUH O MpaBmiiaX paObOThI C BEIIECTBAMU B JIAOOPATOPUU U
OBITY BEIOCpUTE BepHOEC(-bIC) CYKACHHE(-51).

. Jis mpoBeieHus1 ONBITOB B MpoOupKy 00bEMoM 10 M1 HanmuBaroT 1o 1-
2 MJI pacTBOPOB PEAr€HTOB

. Jlis nepenuBaHus KUAKUX BELIECTB U3 UCXOJIHOM CKIISIHKH B IPOOUPKY
MO>KHO MCIIOJIb30BaTh BOPOHKY

. s onpeneneHus HanM4uMs KHCIOTBI B pPacTBOPE €ro  CIELyeT
MIOHIOXaTh U OIPOOOBaTh Ha BKYC

. TBEpble BelecTBa B JIaOOPATOPUU MOXKHO OpaTh pyKamu

3ananue Ne 6. Cxema npeBpaieHuil Heoprannueckux semtects (OUIIN)

JlaHa cxema npeBpanieHuid:

S — X — Na»S03 — CaSOs3

Hanummre MomexkyispHble YpaBHEHHUS peakIUif, C IMOMOIIbIO KOTOPHIX MOXHO

OCYIIIECTBUTh yKa3aHHbIE TMpeBpamieHus. [asg TpeTrbero mnpeBpalieHuss COCTaBbTE
COKpAILlEHHOE MOHHOE YPABHEHUE PEAKIIUH.

3aganue Ne 7. PacueTHas 3amaua

Ilocne mpomnyckaHusi uepe3 pacTBOp ruapokcuja kamus 1,12 1 yrnekucioro rasa
(n.y.) momyumnn 138 r pacTBopa kKapOoHaTa Kanus. Berunciaure mMaccoByro JOJIO COJIM B
IIOJIyYEHHOM pacTBope. B oTBeTe 3anmuimTe ypaBHEHHE PEaKIMM, O KOTOPOW HAET peyb B
YCIIOBUM 3aJlayd, W TPUBEAUTE BCE HEOOXOAMMBIC BBIYUCICHHS (YKa3bIBAUTE €IUHUIIBI
U3MEPEHUs] UICKOMBIX (PM3UUECKUX BETHYUH).

3anmanue Ne 8. CBolicTBa Heoprannueckux BemectB (OUIIN)



JlaH pacTBOp XJIOpUIa aMMOHHUS, a TaK)Ke Ha0Op CIETYIONUX PEaKTUBOB: PACTBOPHI
THAPOKCUAA Kanus, cyiabpara amomunHus, (ocdara HaTpus, HUTpara cepedpa, cepHOI
KHCIIOTHI, TJakmyca. (Bo3M0OXHO UCTIONB30BaHUE HHIMKATOPHOM Oymarn).

3anumuTe MOJIEKYJSIpHBIE YPaBHEHHUS [IByX pEakUui, KOTOpbIE XapaKTEepPHU3YIOT
XMMHYECKHE CBOMCTBa XJIOpUAA aMMOHHS, M YKaXUTe TMPU3HAKK HX MPOTEKAHUS.
Hcnonp3yiTe TOJBKO BEIIECTBA U3 IPUBEICHHOIO BBILIE IIEPEYHS.

KonTpoabHas padora Ne4
no teme «CTpoeHue aroMa. XMMHU4eCKasl CBSA3b)

3ananune Ne 1. Crpoenne atoma (PUIIN)

Ha pucynke m3oOpaxkeHa MOJENIb CTPOEHHUS sijipa aToMa HEKOTOPOTOo XMMHUYECKOI'o
JJIEMEHTA.

3anuiuTe B Ta0nMIy HoMep nepuoja (X), B KOTOPOM JaHHbIA XUMUYECKUI AIEMEHT

pacnonoxeH B Ilepuonuyeckoii cucreme JI. 1. MenneneeBa, u BenuuuHy 3apsna sapa (Y)
ero aroma. ([lyis1 3amicu oTBeTa HCIOB3YHTE apaObCcKue UQpHI.)

0 |
o ° IPOTOHEI
0g0

— HEHTPOHEI

3aganue Ne 2 . 3MeHeHMs CBONCTB 3JIeMeHTOB B nepuoaax u rpynnax (®HUIIN)

Pacnionoxure XUMUYEeCKHE JIEMEHTBI
1) Kpemuuit

2) Yraepon

3) Marunui

B TOpsAKe ocjabieHus HEMETaNIMYeCKUX CBOMCTB 00pa3yeMbIX MMM IPOCTBIX
BEIIECTB.

3anummure HOMCEpa 3JICMCHTOB B COOTBETCTBYIOIIIEM ITOPAIKE.

3ananue Ne 3. Crenenn okucienusi (PUIIN)



VYcTaHOBHUTE COOTBETCTBUE MEXIY (OPMYJION COEAMHEHUS U CTENEHbIO OKHCIIEHUS
&Keleza B OTOM COCJMHEHUH: K KaXIOW NO3MIMH, O0O3HAYeHHOH OykBOii, momdepure
COOTBETCTBYIOIIYIO O3UINIO, 0003HAUECHHYIO [IU(PPOI.

OOPMVIJIA COEJUHEHU A CTEIIEHb OKHNCJIEHMA JKEJIE3A
A) FeCO3 1) +6
b) Fe(NOs): 2) +2
B) Fe203 3) +3
4) +4

3anummre B TaOIUIy BEIOpaHHBIC IIU(PHI TTOJT COOTBETCTBYIOLIIMMH OYKBaMHU.

A

b

B

3ananue Ne 4. Xumuueckas cBsizb (PUIIN)

43 NpCAJIOKCHHOI'O IICPCUYHA BLI6epI/ITe JIBa BEIECTBA C KOBAJICHTHOM HOHﬂpHOﬁ

CBA3bIO.

Li.O
Cl;
MgBr»
NH3
P203

3ananue Ne 5. XapakTepucTUKHU 3JieMeHTOB U ux coenqnnenuii (OUIIN)

Kakue ABa YTBCPXKJACHUA BCPHBI [UIA XAPAKTCPUCTHUKU KaAK KpPEMHUA, TaK U

Kuciopoa’?

OKHCIICHUA

JIEKTPOHA

COOTBGTCTBYIOH.ICC IMPOCTOC BCUICCTBO ABJISACTCA HEMCTAJIJIIOM
SJIGKTpOHLI B aTOMC PaCIIOJIOKCHEBI Ha TpéX OHEPICTUUCCKUX YPOBHAX
B coenuHeHUSAX 3JIE€MEHT MPOABJIACT TOJIBKO ITOJIOKUTCIIbHYIO CTCIICHD
Ha BHemHeMm OHCPIrCTHYCCKOM YPOBHC B A4aTOMC HAXOAUTCA JBa
3HaueHUE QJICKTPOOTPUIATCIIBHOCTU 60J'IBH_IC, 4YCM Yy Maraus

3ananue Ne 6. Oxucienne u BoccranoBjienue (PUIIN)

VY CTaHOBUTE COOTBETCTBUE MEXKYy CXEMOH Ipolecca, IPOUCXOSIIEro

B OKHCIIMTEIbHO-BOCCTaHOBHUTEIILHOM pCaKknuu, U HA3BAHUCM 3TOI0 IIpoLecca: K



KaKJIOM MO3UIINH, 0003HAYCHHOU OYKBOM, MOJOCPUTE COOTBETCTBYIOIIYIO MO3HIIHIO,
0003HaYCHHYO0 U (PPOH.

CXEMA ITPOLIECCA HA3BAHMUE ITPOLIECCA
A)N*™ - N*3 1) Okucinenue
B) AI° — Al 2) BoccTanoBieHue
B)C*—C*™

. 3anummre B TaOMUIy BBIOpaHHBIE HU(PBI MO COOTBETCTBYIOIIUMHU
OyKBaMH.

33[[31-[1/[6 Ne 7. OKHCINTEIbHO-BOCCTAHOBUTEIbLHbIE PC€aKIuu.

VYcTaHOBUTE COOTBETCTBHE MEXKAY YPAaBHEHHEM PEaKLMM M Ha3BaHUEM Ipoliecca, B
KOTOPOM YYacTBYET AJIEMEHT XJIOpP: K KaKIOW MO3UIMHU, 0003HAUeHHON OYKBOM, moadoepure
COOTBETCTBYIOLIYIO MTO3UIHI0, 0003HAUCHHYIO LIU(PPOH.

YPABHEHUE PEAKIIMN ITPOLIECC

A) Cl2 + H2 = 2HCI 1) Okucnenue

B) 2KC103 = 2KClI + 30> 2) BoccranoBnenue

B) 3Cl, + 6NaOH = 5NaCl + NaClOs + 3) Hu OKHCJICHUE, HU
3H>0 BOCCTAHOBJICHHE

4) U oxkucnenue, 1 BOCCTAHOBIICHUE

3apanmne Ne 8. OkucaurtenbHO-BOCCTAHOBHUTEAbHBIE peakuun (PUIIN)

Hcnonb3ys MeTO 3JE€KTPOHHOTO OanaHca, paccTaBbTe KOA(Q(GUIMEHTH B ypaBHEHUU
peakuuu, cxema KOTOpou

HBrOs + H2S — S + Br2 + H2O

OHpe,I[eJ'II/ITe OKHCJIUTECIIb 1 BOCCTAHOBUTCIIb.

9 kiacce
BxoaHo# KOHTPOJIb
no teme «IloBTopenne kypca xumuu 8 kiaacca»
Bapuanm 1

Yactb A. TecToBbIe 3a/1aHsI ¢ BEIOOPOM OTBETA


https://stepenin.ru/vk
https://stepenin.ru/vk

1.(2 6anna) XuMHYECKHUiT 2IIEMEHT, MMEIOLIHI cXeMy cTpoeHus atoma +8 )2 )s , B [Tleproandeckoit
CHCTEME 3aHUMAET IO0JIOKEHHUE!

A. 2-ii nepuog, tnaBaas noarpynna VIl rpymrsr.
B. 2-it nepuon, rmaBHas noArpymnmna VI rpymnmsl.
B. 3-ii nepuon, rnaBHas noarpynmna VI rpymnmsl.
I'. 2-ii nepuox, rnapuas noarpynmna |l rpymmer.
2.(2 6anna) DneMeHT ¢ HanboJiee SIPKO BBIPAKCHHBIMU METAIUTMYECKUMHU CBOMCTBAMHU:

A. Kanuit b. JIutunn B. Harpuit I'. PyOunnit
3.(2 6aima) Oxcup snmeMenTa D ¢ 3apsaoM sapa +11 coorBercTByeT 001IeH hopmyie:

A. 320 Bb. 20 B. 20, I'. 203
4.(2 6anna) XapakTep CBOHCTB BBICIIETO OKCHAa XUMHUECKOTO 3JIEMEHTA C MOPSAKOBEIM HOMEpOM 6 B
IIepuonnueckoii cucreme:

A. AMdoTepHBIii. Bb. KucnotHsiid. B. OcHOBHBI.
5.(2 6amma) KucnoTHble cBOMCTBa HanboJee SPKO BHIPAYKEHBI Y BBICIIETO THAPOKCH/IA:
A. AmoMuHUS b. Kpemuus B. Yraepona I'. ®ocdopa

6.(2 6ama) YpaBHEHHE peaKIy 3aMEIEHHSI COOTBETCTBYET :

A. CO; + CaO = CaCO3 B. CO;, + H,O = H,COs3
B.C+2Cu0O=2Cu+CO, T.2C+0,=2CO
7.(2 6anma) dopmyiia BeliecTra, pearupyroiero ¢ okcuaom meau (11):

A. H:0. b. MgO. B.CaCl,.  T'. HxSOa.
8.(2 6ama) Dnementom J B cxeme npeBpatieHuit 32> 205> HzDO4 sBisiercs:
A. Azor. B.Cepa. B. Yriepoa. I'. ®ochop.
Yactb B. 3aganus co cBOOOTHBIM 0TBETOM
B9.(6 6amuoB) CootHecwure.
DopmyJia THAPOKCHAA:
1.H3PO.. 2.Ba(OH). . 3. Fe(OH)s . 4. H2S0s..
dopmysa okcuaa:
A. FeO .B. Fe20a. B. BaO. I'. SOs. . P20s.

B10.(8 6annoB) 3amuimmTe ypaBHEHUS peakiMii MeX/Iy pacTBOpaMH THAPOKCHIA DIIEMEHTA C
MOPSKOBEIM HOMEpOM 20 ¥ BOJIOPOIHOTO COCMHEHHMS JIEMEHTA C MOPSIKOBEIM HOMEpoM 17 B
[Mepronmueckoii cucreme. HazoBure Bce BenecTBa, yKaKUTE TUIT PEAKIHH.

Yacts C

C11.(8 6annos) Ilo cxeme npeBpaleH
SO2> SO3> H.S0s~> NaxSO4
COCTaBbTE YPaBHEHHSI PEAaKLUI B MOJIEKYJISIPHOM BHJIE.
C12.(4 6amra) Ilo ypaaenmio peakiun  CaCQOsz; =CaO + CO;
paccuunTaiiTe Maccy OKCH/Ia KalbIHsi, KOTOPBIH oOpasyercs mpu paznoxennn 200 T kapOoHaTa

KanbIus



KOHTpOJILHaH paﬁoTa Ne2 mo Teme «3.11eKTp0.1anqec1caﬂ aucconmuanmus. XuMHYeCKHe
P€aKkIuu B pacTBoOpax»

Bapmuanr 1
1. Pacnpenenute Ha Tpynmsl caeayromme noHel: K¥, S2, Cu?*, NOs~, F, Mg?*, AP, SO~
Ba?*, Fe**, Cl-, COs%.

Katuons! AHHUOHEI

2. Kax Ha3bIBaIOTCS ¥ Ye€M OTIMYAIOTCS APYT OT Ipyra YacTHIIBI, 0003HAUCHHBIC
cienyromumu cuMpoiamu: CO2, CO3%?

3. U3 npemnoxkennoro crimcka: HBr, Brz, CuClz, NO2, K20, HNOgz, LIOH, K>COs, MgO,
SOz BemumUTEe GOPMYIIHI HOHHBIX COCTMHEHHH.
Kakue u3 HIX OTHOCSTCS K 3JICKTPOJIUTaM?
CocTaBbTe ypaBHEHHSI UX JIEKTPOIUTHUECKOMN IUCCOIMAIINN:

4. Kakue u3 BemecTB, (opMyJIbl KOTOPBIX MPUBEICHBI, MOTJIN OBl COJIEPKATHCS B

HCIBITYEMOM PacTBOpE (CM. puc.)? 3anMIINTE YPaBHEHUS PEaKIIMU UX TUCCOLUALIUU:
KOH, Cu(OH)2, HNO3, AgCl, Na;COs, Fe2(S04)3, SiOo.

5. 3akoHunTe YpaBHCHUA JUCCONUAIIU CHIIBHBIX U cnadbIX OJICKTPOJIUTOB:

1) ZnSO4 — ; 5) — 2K* + SO
2)HCIO & : 6) — 2K* + SO3%
3) Ba(OH), — 0 7) — Fe?* + 2NO3~
4) HsPOs & . 8) — Fe* + 2NO3™

6. Onpenenute creneHs AUcconuanuu Kucnotel HA, ecnu npu pactBopenuu 1 monb B 1 1
BOJIbI HA UOHBI pacranuck 4,214 ¢ 10% MOJIEKYIJL.

7. CocraBbTe MOJICKYJISIPHBIC, ITOJIHBIC 1 COKpaHIéHHI)Ie HMOHHBIC YPaBHCHUS BO3MOKHBIX

peaKkuuii:

1) HCI + K2SO3 — ; 4)Ba(OH), + CO2 —

2) Mg(OH), + HBr — ; 5)BaCl,+ NaNO3 —
3) Fe203 + HC1 — ; 6) AgNOs3 + HC1 —

8. U3 mpeioskeHHOTO TIepeyHs BEIIECTB BRIOEPHUTE ABA BEIIECTBA, MEKIY KOTOPBIMH
BO3MOYKHA PEAKIIMsI HOHHOTO 0OMeHa. 3aluIIUTe MOJIEKYJISIPHOE, TOJIHOE U
COKpalIEHHOE HOHHOE YpaBHEHHMsI OAHOM peakiuu: OpoMoBoiopoa, HuTpat cepedpa(l),
HUTpAT HaTpusl, KapOOHAT HATPUSI.

9. B3auMoelicTBHE KaKHX BEIIECTB MOXKET OBITh OIMMMCAHO CIICAYIONUM COKPAIIEHHBIM
uonHbIM ypaBaerneM H' + OH™ = H20? CocraBbTe B2 BO3MOXKHBIX MOJIEKYJISIPHBIX
ypaBHEHUH.

10. BeinonHuTe 3a/1aHMs, TOCBAMIEHHBIE KAYECTBEHHBIM PEAKIUSAM 3JIEKTPOIUTOB,
TUAPOJIN3Y COJIEH:
1) Kak MoxHO 00HapyXuTh B pacTBope KapOoHaTt—anuoH? IlpuBeanure cokpameéHHoe
MOHHOE YpaBHEHHUE peakluu



2) B Tpéx mpobupkax mox Homepamu 1-3 HaxoasaTcst pacTBopbl xjopunaa meau(1l),
nutpata Meau(ll) u cynsdara menu(Il). Kak paznuuuts 311 BemectBa? CocTaBbTe IUIaH
IKCIIEPUMEHTA, 3aI0JHUB Tabuily. Hanummre ypaBHEHHs COOTBETCTBYONIUX PEAKIIUH.

PeakTus Xaopua meau(Il) Hutpat meau(Il) Cyaspar meau(Il)
1)
2)
3)

3) B tpéx npobupkax nmog Homepamu 1-3 HaxoAaTCs pacTBOPHI XJIOPUIOB HATPUS U
IOMUHUS U KapOoHaTta HaTpus. Kak pa3iu4uTh 3T pacTBOPHI, UMesl B CBOEM
pacnopsKEHUH TOJIBKO JTakMyc? OTBET OSICHUTE.

KountpoabHnas padora Ne 3 no teme «Hemerauibpy

NHCcTpyKIUS IS YYAIIUXCS
Tecm cocmoum u3 wacmein A, B u C. Ha ezo ¢vinonnenue omeooumcs 45 munym.

3aoanus pexomenoyemcs evinoanAmMy no nopaoky. Ecnu 3adanue ne yoaemcs
6blNOJIHUmMY Cpa3y, nepeioume K cieoyrouwemy. Ecnu ocmanemces epemsa, epruumecs K
NPONYUIeHHBIM 3A0AHUAM.

Yacts A
K kaxcoomy 3a0anuto wacmu A 0anvt HECKOJIbKO 0MEEN08, U3 KOMOPBIX MObKO 00UH
npasunvuslil. Boibepume eepuotii, no Bawemy mnenuto, omeem.

Al. B kakoMm psity IpenCcTaBIICHbI IPOCTHIE BEIIECTBA-HEMETAIIIbL:
1) x70p, HUKENB, CEpedpo 3) xkene3o, Gpocop, pTyTh
2) anmas, cepa, Kalblui 4) KUCTOPO/I, 030H, a30T

A2. XuMHYeCKOMY 3JIeMeHTY 3-To nepuoja V Ipymisl NepuoIM4ecKOi CHCTEMBI

J.N.MenneneeBa COOTBETCTBYET CXEMa PACIPEAECIECHUS JIIEKTPOHOB IO CIOSIM:
1)2,8,5 2) 2,3 3)2,8,3 4) 2,5

A3. Y 31eMeHTOB NOATPYNIIBI YTIepoaa C YBEIMYEHUEM aTOMHOTO HOMEpPa YMEHbBIIIAETCS:
1) aToMHBII1 paguyc 3) 4KCIIO BaJICHTHBIX 3JIEKTPOHOB B aTOMax
2) 3apsq siapa atoma 4) 3eKTPOOTPHULIATEIILHOCTh

A4. Haubornee npovHasi XUMHYECKasi CBSI3b B MOJICKYJIC
1)F2 2)Cl; 3) O 4) N2

AS. B3aumonencTBue aMMHuaKa ¢ XJIOPOBOJIOPOJOM OTHOCUTCS K PEaKIUAM:
1) paznoxxenus 2) coenuHeHus 3) 3amenieHust 4) obmeHa


https://yandex.ru/an/count/WkWejI_zOoVX2Lbs0zKM0BCbaIOQbKgbKga4mOGYZgpSQG9zFfSxUxRVkVE6Er-_u_M6Erpdqvxcq2VkZDuyLQ6V758xHHxDGTWeG3XxSX_dimS5rEV9ytm-fVSpYaTjcwSgz5EbvfZY-ErysiuSvwaA0ScGtavdr2dzgK6ZXj7HZmOkMXoD6B8g2Sq8MkAn1b67Zd9eGA86ZHf6HoIMa4OaBHqHKOEgrYEr7J1biuCGC_CFK-bnhG_CmbWmw3ZAY77dV1YnEY_HsNeZPXrfPq2x9YsT7IOQ8mlGccZiKe3MHAEv0As9HYu5Q4qqGXQWBS8YNXN1SkxwAY1RGcyhvsj2YXkGA13LP4xtICevYuafYcj2V6C73F0bJJgnme8BM6W0W-U16ZDcSB2-Qmvh38gsgP7lnkiODu8v1WRdq0pCnkkXV7opOD67xCrfDUpD8NjpMWtR2mZXhAwS4G6lqfxyeE7IDDky0QGv7zI-FoOQ8GFOUgpMMmJo3mn4SCUE95ymQ0c8RAk3EmlawbhOUbtNPyW7XBLcjlJL0HFIe1HZo4rTPyReD8pPxhaQuYg2Qy5q2NZqq-B31uzkKyz3DRaUghdBH5bzSGACv1_sN2LT7umZRlnV777Zz-A86p-t0BGhVpzQalMr86HPyhD7IxAOPff4Pda6hEkwZgND8dnziUZ638Cy0EczXixwEa8ikZSpyNpv0o6Gj2TUZdvCUx3E8U8GH_-5SGYbp7S8XR7DQpqK69mEiCys6TNC5WdeSPOhbKhbzOQGgisieVmjcZmmEXcSg0Wu_59kEK-A2e7mFJGd9KILbtMCa5mzhVWSatCGnjbdN7p657cwwVGqxEgNW3f-gyiJv4zzjl0ex2sIjhLhgGqkFs64GgFaESW3NqXAmo0YfT9iPUJ_PSMLK6xGNTjDC3reFnqaf6ww1Wlf00FS6RihaFF0UFbRMESx7TMrfKB3aPqoNgfy6dwSexDzlNFTg_nNKY40~2?test-tag=59377922867281&banner-sizes=eyI3MjA1NzYwNTY4NDE2NTUzMCI6Ijg0MXgyNjAifQ%3D%3D&ctime=1719248228810&actual-format=8&pcodever=1049708&banner-test-tags=eyI3MjA1NzYwNTY4NDE2NTUzMCI6IjI4MTQ3OTI3NjEyNjI1NyJ9&constructor-rendered-assets=eyI3MjA1NzYwNTY4NDE2NTUzMCI6MjE3OTcyNX0&rendered-direct-assets=eyI3MjA1NzYwNTY4NDE2NTUzMCI6MTA2NjU1N30&width=841&height=260&stat-id=20&pcode-active-testids=1047559%2C0%2C66&subDesignId=1000942000
https://yandex.ru/an/count/WkWejI_zOoVX2Lbs0zKM0BCbaIOQbKgbKga4mOGYZgpSQG9zFfSxUxRVkVE6Er-_u_M6Erpdqvxcq2VkZDuyLQ6V758xHHxDGTWeG3XxSX_dimS5rEV9ytm-fVSpYaTjcwSgz5EbvfZY-ErysiuSvwaA0ScGtavdr2dzgK6ZXj7HZmOkMXoD6B8g2Sq8MkAn1b67Zd9eGA86ZHf6HoIMa4OaBHqHKOEgrYEr7J1biuCGC_CFK-bnhG_CmbWmw3ZAY77dV1YnEY_HsNeZPXrfPq2x9YsT7IOQ8mlGccZiKe3MHAEv0As9HYu5Q4qqGXQWBS8YNXN1SkxwAY1RGcyhvsj2YXkGA13LP4xtICevYuafYcj2V6C73F0bJJgnme8BM6W0W-U16ZDcSB2-Qmvh38gsgP7lnkiODu8v1WRdq0pCnkkXV7opOD67xCrfDUpD8NjpMWtR2mZXhAwS4G6lqfxyeE7IDDky0QGv7zI-FoOQ8GFOUgpMMmJo3mn4SCUE95ymQ0c8RAk3EmlawbhOUbtNPyW7XBLcjlJL0HFIe1HZo4rTPyReD8pPxhaQuYg2Qy5q2NZqq-B31uzkKyz3DRaUghdBH5bzSGACv1_sN2LT7umZRlnV777Zz-A86p-t0BGhVpzQalMr86HPyhD7IxAOPff4Pda6hEkwZgND8dnziUZ638Cy0EczXixwEa8ikZSpyNpv0o6Gj2TUZdvCUx3E8U8GH_-5SGYbp7S8XR7DQpqK69mEiCys6TNC5WdeSPOhbKhbzOQGgisieVmjcZmmEXcSg0Wu_59kEK-A2e7mFJGd9KILbtMCa5mzhVWSatCGnjbdN7p657cwwVGqxEgNW3f-gyiJv4zzjl0ex2sIjhLhgGqkFs64GgFaESW3NqXAmo0YfT9iPUJ_PSMLK6xGNTjDC3reFnqaf6ww1Wlf00FS6RihaFF0UFbRMESx7TMrfKB3aPqoNgfy6dwSexDzlNFTg_nNKY40~2?test-tag=59377922867281&banner-sizes=eyI3MjA1NzYwNTY4NDE2NTUzMCI6Ijg0MXgyNjAifQ%3D%3D&ctime=1719248228810&actual-format=8&pcodever=1049708&banner-test-tags=eyI3MjA1NzYwNTY4NDE2NTUzMCI6IjI4MTQ3OTI3NjEyNjI1NyJ9&constructor-rendered-assets=eyI3MjA1NzYwNTY4NDE2NTUzMCI6MjE3OTcyNX0&rendered-direct-assets=eyI3MjA1NzYwNTY4NDE2NTUzMCI6MTA2NjU1N30&width=841&height=260&stat-id=20&pcode-active-testids=1047559%2C0%2C66&subDesignId=1000942000

A6. Cokpamennoe noHHoe ypasHenue peakuuun Ag™ + CI° > AgCl
COOTBETCTBYET B3aUMOJICHCTBUIO MEXKY PACTBOPAMH:

1) kapOoHaTa cepeOpa 1 COISTHON KUCTOTHI

2) HuTparta cepedpa U CEpHOI KUCIIOTHI

3) HuTpaTa cepedpa 1 COJISTHON KUCTOTHI

4) cynbdara cepedpa 1 a30THOM KHCIIOTHI

AT7. Topsiiiasi cBe4a racHET B 3aKPBITOH MTPOOKOW OaHKE, TOTOMY YTO:
1) He xBaTaeT KUCIOpoaa 3) noBbllIaeTcs coep kaHue a3oTa
2) MOBHIIIACTCS TEMIIEpaTypa 4) oOpa3zyeTcst BOASIHOM IMap, TacsImui rmiams

A8. C nomol1ipo pacTBopa CEpHONU KMCIOTHI MOYXKHO OCYLIECTBUTH NPEBPAILICHUS:
1) menp = cynbdar meau (11) 3) kapOonat HaTpus = okcun yriaepoza (V)
2) yruiepona 2 okcup yriepoaa (1V)  4) xiopus cepedpa = XJI0pOBOAOPOST

Yacrs B.
B1. Hemerammuueckue cBoicTBa B psity anementoB Si 2 P = S - Cl cieBa Hanpaso:
1) HEe u3MeHsoTCS 3) ocimabeBaroT
2) ycunuBaroTcs 4) U3MEHSIIOTCS IEPUOINIECKHI

Omeemom K 3a0anuio B2 agnaemca nociedosamenvnocms 0yKe. 3anuuiume ¢bloOpanHvle
0yKebl 6 anghasumnom nopaoxe.
B2. Cmemienue paBHoBecus cucteMbl N2 + 3H2 <=>2 NH3+ Q B cTopoHy mpoykTa
peaxiuu Mpou30iIeT B ciydae:

A) yBenMYeHHUS KOHIIEHTPAIMH aMMHaKa

b) ucnonp3zoBanus katanuzaropa

B) ymeHbIIeHUS TaBIIeHUS

I') yMeHbIIIEHUST KOHIICHTPAITUU aMMHaKa

B3. Kakoii 06beM (H.y.) XJI0pOBOIOPOJIa MOXKHO MOJTyYUTh U3 2 MOJIb XJiopa?

Yacmo C npednonazaem pewienue pa3eépHymouim, HOOPOOHLIM OMEEHIOM.
Yacrts C.
C1. Haiitu maccy cepHOM KMCIIOTBI, HeoOxoaumoit s Heirpanuzanuu 200 r 20%-Horo
pacTBopa TUIPOKCHIAa HATPHSL.



KonTpoabHasi pabora Ne 4 «MeTa/iibl M X COeIMHEHUsD» 1 BapUaHT
Yacts A.

Hpu 6bINOJIHEHUU 3A0AHULL DMOU Yacmu 6 OJlaHKe 0meEemoes noo HOMEPOM 6bINOJIHAEMO20
6aMU 3A0AHUA NOCMABbME 3HAK «X» 6 KJ1emouKy, Homep KOI’I’ZOpOZZ coomeemcmeyen Homepy
6bl6paHHOZO eamu omeema.

Al DiexkTpoHHas popMyia aTOMa MarHus:
1)1s22s? 2) 152252 2p°3s? 3) 152252 2p°3st 4) 15?252
2p%3s23p?

A2 B kakoM psiy XUMHUYECKHE 3JIEMEHTHI PACIIOIO0KEHBI B TIOPSJIKE YCUIICHUS
METAJUTNYECKUX CBOUCTB?

1) Na, Mg, Al 2) Al, Mg, Na 3) Ca, Mg, Be 4) Mg, Be, Ca

A3 Merami, 001aal0mniA caMOi BRICOKOM 3JIEKTPOITPOBOIHOCTHIO, - ATO
1) xene3o 2) Menb 3) cepebpo 4) anroMUHUR

A4 Haubonee sHEPruvyHO B3aUMOAEUCTBYET C BOAOM:
1) xanuii 2) HaTpuii 3) Kanpuui 4) maruwuii

A5 TuIpoKCH IMHKA B3aMMOJIEHCTBYET C KaXK/IbIM U3 JIBYX BEIIECTB:
1) HCl u CO2 2) NaOH u H2SO04 3) SiO2u KOH 4) NaNOs u
H2SO4

A6 Metozapl nepepaboTKH pyJl, OCHOBAaHHBIE HA BOCCTAHOBJIEHUN METAJJIOB U3 OKCHUJIOB
IIPU BBICOKUX TEMIIEpaTypax, Ha3bIBalOTCA: 1) rugpoMeramnyprust — 2)

OUPOMETAITYPrust  3) DIIEKTPOMETAILTY prusi 4) ranpBaHOCTETHUS

Yacto B.

B 3a0anuu Bl na ycmanosnenue coomeemcmeus: 3anuwiume 6 maoauyy yugpol 6b10paHHbIX
8amu OMEEMO8, a 3amem NOLYHUBULYIOCSL NOCAEO08AMENbHOCb YUDp nepenecume 8 OJIaHK
omeemog 6e3 npobesos U Opyeux CUMB0J108.

B1. YcTaHOBUTE COOTBETCTBUE MCIKAY BCIICCTBAaMU, BCTYIIAOIIUMHA B PCAKIIUIO U

MpOAYKTaMH UX BSaHMOHeﬁCTBHH
PEATUPYIOIIUE BEIIECTBA MMPOJIYKTHI PEAKITUU
A) CaO + CO,— 1) Ca(OH).
B) Ca(OH)+ SO, — 2) CaCOs+ A b B r
H20
B) Ca+H,0 — 3) CaSO4+ H20
I) Ca(HCOs), + Ca(OH) — 4) Ca(OH); + H

5) CaSOs + H20

6) CaCO3

Yacts C.

C1. HannmmTe ypaBHEHHUS PEAKIHii, C TOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTh
CIIEYIOIINE IPEBPALLICHUS:

Fe — FeCl; - Fe(OH)3 > Fe203 — Fe — FeCl..
[lepexon 4 paccmotpute B cBete OBP, ypaBHsiiTE METOAOM AJIEKTPOHHOIO OaaHca.



C2. [Ipu B3aumoeicTBUH 12 T TEXHUYECKOTO MarHus, cojaepxaiiero 5% npumecei, ¢
M30BITKOM COJITHOM KUCIIOTHI, BRIIETHIOCH 10 11 Bomopoaa (H.y.). Beraucnure 00beMHYIO
JIOJTIO BBIXOJIa MPOAYKTA PEAKIIHH.



		2024-09-20T21:40:03+0700
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 65 Г. ТОМСКА




