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IHOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma a1 00y4daromuxcs ¢ THKEIbIMU HapyiieHusMu peuu (nanee — THP)
Ha YpOBHE OCHOBHOTO 0OmEero oOpa3oBaHHMs IMOJATOTOBICHa Ha ocHoBe dDemeparbHOTO
rOCy/IapCTBEHHOTO0 00Pa30BaTEIBLHOTO CTaHIApPTa OCHOBHOro obmiero obpazoBanust ([Ipuxas
Munnpocsemienuss Poccun ot 31.05.2021 r. Neo 287, 3apeructpupoBaH MUHUCTEPCTBOM
toctuninu Poccuiickoir ®eneparu 05.07.2021 r., per. Homep 64101) (nanee — ®I'OC O0O0O),
denepanbHON aganTHPOBAHHONW 00pa30BaTEIHHON MTPOrPAMMBI OCHOBHOTO O0IIETO 00pa3oBaHuMs,
IpPOrpaMMbl BOCIIUTAHUS, C YYETOM paclpeelIieHHbIX MO KJlaccaM MPOBEpSIeMbIX TpeOOBaHUN K
pe3ysibTaTaM OCBOEHHS AJANTHPOBAHHON OCHOBHOH 00pa3oBaTelbHOM IpPOrpaMMbl OCHOBHOTO
o0m1ero o0pa3oBaHus 00Y4aIOIIUXCS C TSHKEIBIMU HAPYIICHUSMU PEUH.

[Ipu peammzanun AOOII OOO mia olyyarommxcs C TSDKEJIbIMU HapyLIEHUSMU pedH
(BapuaHT 5.1) ucnonb3yrorcs paboune MporpaMMbl YYEOHBIX MPEIMETOB, MPEIyCMOTPEHHbBIE
OOII 00O0.

PaGouas mporpamMma MoOKeT OBITH aJalTUPOBaHA C y4E€TOM OCOOBIX 00pa3oBaTENIbHBIX
notpedHoCTe  00ydarommxcsi, WX BO3MOXKHOCTEH M  OrpaHHYeHUH, O0O0yCIOBICHHBIX
HApYIICHUSIMH Peuu U (IPU HAJIMYMH) UHBIMUA HAPYIICHUSIMHA Pa3BUTHA.

[IporpamMma 1Mo XMMHU Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJCHA Ha
OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 0O0pa3oBaTeNbHONl MpOrpamMmbl
OCHOBHOro ob0miero oOpaszoBanusi, mpexacraBieHHbix B @I'OC OOO, a Takke Ha OCHOBE
denepanbHOll pabouell MporpaMMbl BOCIHMTAHUA U C YYETOM KOHIICMIMU MPENOJaBaHUS
yueOHOro npeaMera «XuMHsh» B o0pa3oBaTelbHbIX opranuzanusx Poccuiickoit @eneparui.

[IporpaMMa mo xumMuM Aa€T MpEACTaBICHUE O IENAX, OOIIel cTpaTeruu OOydeHHs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIMXCS CpPEACTBAMHU YYEOHOTO IpeIMeTa, YCTaHaBIMBAET
o0s3aTenbHOE IPEIMETHOE COJEpKAHUE, MPelyCMaTpUBaeT paclpeelieHne ero mo Kiaccam u
CTPYKTYpHUPOBAHUE 10 pa3fiesiaM U TEMaM IPOrpaMMbl 110 XUMHUH, ONPEAEIAeT KOIUUECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEPKaHUs, PEKOMEHAYEMYI0 MOCIeA0BaTEeIbHOCTh
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBSI3€H, JJOTHKH Y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEN 00yUaromuXxcsi, OnpeAesieT BO3MOXHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3yiibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNbHOW MPOTrpaMMBbl Ha
YpOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs, a TaK)Ke TPeOOBaHUM K pe3yabTaTaM 00y4eHUs] XUMHUU
Ha YpOBHE Ieleldl W3y4eHUsi MpeaMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHLHOM
JEeSTENIbHOCTH 00Yy4aroIIerocs o OCBOCHUIO Y4EOHOTO COJIePIKaHus.

3HaHWE XUMHH CIY>)KHUT OCHOBOHW JJIsi ()OPMHPOBAHUS MHPOBO33PEHHS OOydYaIOLIeTocs,
€ro MpeJCTaBJICHU O MaTepUaTbHOM €IWHCTBE MHpPa, BAXKHYIO POIb UIPaOT (GopMHUpyeMbie
XUMHEN IpeCTaBIeHNs O B3aUMONPEBPAIICHUSX SHEPTUU U 00 BOJIIOLIMM BEIIECTB B MPUPOJIE,
0 MYTSAX pEeLIeHUs! TNI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUSL YEIOBEUYECTBA — CHIPHEBOM,
YHEPTEeTUYECKOH, TUIIEBON U SKOJIOTHIECKON 0€30IacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET pealu3aliii BO3MOXKHOCTEH Ui CcaMOpa3BUTHA U (POPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 00111eil 1 (PyHKIIMOHAIBHOI TPaMOTHOCTH;

BHOCHUT BKJIaJl B (GOPMHUPOBAHKE MBIIUICHHUS 1 TBOPUYECKUX CITIOCOOHOCTEH 00yJaromuXxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHON  y4eOHON  NeATelNbHOCTH, OKCHEPUMEHTANbHBIX U
UCCIICIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B TIIOBCEIHEBHOW JKM3HH, TaK U B
npodeccuoHaNbHOM NesITeNbHOCTH;

3HAaKOMHUT CO CHENHM(PHUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3TJI511a HAa €IMHCTBO MPUPOBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAalloM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00Y4JaIOINXCS;

crocoOcTByeT (OPMUPOBAHUIO [EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K MPUPOJE, K UEIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOIMYECKOE OOpa3oBaHUE
00yJaromuxcs.



JlaHHbIe HampaBlieHUs] B O0OY4EHHU XUMHM OOecledMBaloTCs Ccrenu(uKoil coaepxaHus
y4eOHOro mpeaMeTa, KOTOPBIA SBISETCS IEJAarorMueckd aJalTUPOBAHHBIM OTPa)KEHHUEM
6a30B0il HAyKH XMMHHU Ha ONpeAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs OPHEHTHUPOBAH Ha OCBOCHHE
00y4aroIyUMHUCs CUCTEMbI NEPBOHAYAIbHBIX MOHATHI XMMHHU, OCHOB HEOPraHUYECKOW XUMUU U
HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX OHATUN OPTaHUYECKON XUMUHU.

CrpykTypa copep)kaHusi IporpaMMbl MO0 XMMUU C(OPMHPOBAHA HA OCHOBE CHUCTEMHOI'O
noaxona kK e€ mzydenuro. CojepiaHue CKJIAAbIBAETCS U3 CUCTEMBI MOHATUH O XUMHUYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHH O XuUMHuYecKoW peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpPHO OpraHM30BaHbl 110 MNPUHLUIY IOCJIEI0BATEIbHOIO pPa3BUTHs 3HAHUM Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUM PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS] KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3axkona /. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XMMMUH;

— YUEHHsI O CTPOEHUH aTOMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBIIEHUH 00 AJIEKTPOIUTHYECKOM TUCCOIMALINY BEILIECTB B PACTBOPAX.

Teopernueckrue 3HaHUS PAcCMaTPUBAIOTCSI HA OCHOBE AMIMPUYECKU IOIYYEHHBIX U
OCMBICIIEHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOIO YPOBHS K Jpyromy,
BBIMOJHAS (YHKIUN OOBSICHEHHWS U IPOTHO3HPOBAHUS CBOWMCTB, CTPOEHUS M BO3MOYKHOCTEU
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHS U3y4acMbIX BEILECTB.

OcBoeHue MporpaMmbl IO XHMHHU CIIOCOOCTBYET (HOPMUPOBAHHIO IPEICTABICHHUS O
XMMHYECKON COCTaBIAIOLIEH HaydyHOW KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM IIPHUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HaHHUIO U METO/IaM N03HaHus B Hayke. M3yueHue xumuu
OPOMCXOOUT C TMPHUBJICUCHUEM 3HAHUM M3 paHee M3YyYCHHbIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacces» u «dusuka. 7 Kiacey.

[Tpu u3ydeHUH XUMUM HOPOMCXOIUT (HOPMHUPOBAHHME 3HAHUN OCHOB XMMHUYECKOW HayKu
KaK 00JIaCTU COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUYECKOW NEATEJbHOCTH YelOBEeKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYypbl. 3agadya y4eOHOro NpeaMeTa COCTOMT B
(OpMHPOBAHNU CHCTEMBl XMMHYECKHX 3HAHUH — BaXXHEWIIMX (HaKTOB, MOHITHUH, 3aKOHOB U
TEOPETUYECKUX MOJO0XKEHUH, TOCTYMHBIX 00O0OIIEHUI MHUPOBO33PEHUECKOrO XapakTepa, s3blKa
HAayKH{, B TIPUOOIIEHUH K HAyYHBIM METOJaM MO3HAHUS NPU MU3yYCHHH BEIIECTB M XUMHUYECKUX
peakuuii, B GOpMHPOBAHNUU U Pa3BUTUM MO3HABATENIbHBIX YMEHUN U UX MPUMEHEHUH B y4yeOHO-
MI03HABATEILHON U y4eOHO-HUCCIIE0BATEIbCKOM IEATEIbHOCTH, OCBOCHUH TPABUII O€3011acHOTO
oOpallleHus C BEIECTBaMU B IOBCEIHEBHON KU3HH.

[Ipy u3yyeHUM XUMUU Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUS BaKHOE 3HAYCHUE
nproOpesnu Takue 1ei, Kak:

— (OpMHPOBAHHUE WHTEUICKTYaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYZHUYECTBY, CaMOCTOSATEIbHOMY MPHUHITHUIO DPEUIeHUH, CIOCOOHOM ajanTupoBaThes K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HampaBJICHHOCTb OOYy4YEHMsI Ha CHUCTEeMaTH4ecKoe IpHOOLIeHHe o0yJaromuxcs K
CaMOCTOSITEJIPHOM ~ IMO3HABaTEJbHOM  JIEATENbHOCTH, HAyYHbIM  METOJaM  [103HAHWA,
(GOopMHPYIOLIMM MOTHBALIMIO M pa3BUTHE CIOCOOHOCTEH K XUMUH;

— obecreueHne YCIIOBHH, CHOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYAIOIUMHUCS OIIBITa
pa3sHOOOpa3HOM JesTEeNbHOCTH, MO3HAHUS W CaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIs PA3IMYHBIX BUIOB JESTEIbHOCTH;

— (opmupoBanue o61IeH (yHKIMOHAIBHOM U €CTeCTBEHHO-HAyYHOU I'PaMOTHOCTH, B TOM
Yrcie YMEHHH OOBSCHATh M OICHHMBATH SIBJICHHUS OKPYKAIOIIETO MHPA, HCIIONB3Ys 3HAHUS H
OMBIT, TOJYyYEHHBbIE MNPU H3YYEHUU XUMHMM, NPUMEHATh MX MPU pelIeHuH HnpodieM B
IIOBCEJHEBHOM KU3HU U TPYAOBOU IEATEIBHOCTH;

— (popmupoBaHue y 00y4aroMXcsi TYMAaHUCTUUECKUX OTHOILIEHHUH, TOHUMaHUs LIEHHOCTH
XUMHYECKHX 3HAHWUH I BBIPAOOTKH SKOJIOTHYECKH IIETIECOOOPa3HOTO MOBEICHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEISIX COXPAHEHMS CBOETO 3[0POBbS U OKpYXKarolled MpUPOJHOU
Cpensbl;



— pa3BUTHE MOTHUBAlUM K OOY4YEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIK H
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOGHHUS OOIICUEIIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY PO U HAMIPABICHHOCTH JAIbHEUIIIEr0 00ydeHUSI.

OOmiee ynca0 4acoB, OTBEAEHHBIX ISl H3YyYCHUS XMMUU Ha YPOBHE OCHOBHOT'O OOIIETO
obOpasoBanusi, coctapisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B HefleN0), B 9 kiiacce — 68
4yacoB (2 yaca B HEZCIIIO).

COILEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATUSA

[Ipenmer xumuu. Ponb XMMHM B KM3HM 4Y€JIOBEKAa. XHWMHUS B CUCTEME Hayk. Tena u
BemecTBa. dusnyeckue CBOICTBa BelIeCTB. ArperatHoe coctosiHue BemiecTB. [lonsitue o
METO/aX MO3HaHUs B XUMHH. YHCThIe BemecTBa U cMecH. CriocoObl pa3iesieHus CMECEei.

ATOMBI U MOJEKYJbl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJBI XUMUYECKHX 3JIEMEHTOB.
[Ipocteie 1 cnoxHbBIE BelleCTBA. ATOMHO-MOJIEKYJISPHOE yUEHUE.

Xumuueckass ¢opmyna. BaleHTHOCTH aTOMOB XHUMHUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KommuectBo BemectBa. Monb. MonsipHas Macca. B3anMoCBsI3p KOJIMYECTBA, MacChl U
YHCclia CTPYKTYPHBIX €IMHHUII BerecTBa. Pacu€Tsl mo hopMynaM XUMHUYECKHX COSTUHEHUI.

dusnyeckue M XUMHUYECKUE SIBJIEHUS. XUMHUYECKas peakuus U e€ NpHU3HaKu. 3aKOH
COXpaHEHUs MAacChl BEIECTB. XuMUUeckue ypaBHeHus. Kinaccudukamnus XuMu4ecKux peakiui
(coenMHEHUS, PA3JIOKCHHSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii y3xcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCY/0H, IIpaBWiIaMu pabOThl B J1JaOOpaTopuu U NpUEMaMU
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYyIOBAaHUEM, M3yYEHHE U OMHCcaHHe (U3MUYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NIECKUX (TUIaBJICHNE BOCKA, TasHUE JIbAA,
pacTupaHue caxapa B CTyNKe, KUIIEHUE U KOHJIEHCAIUS BOJbI) U XMMHYECKHUX (TOpEeHHEe CBEYH,
IIPOKAJMBAaHUE MEJIHOM MPOBOJIOKH, B3aUMOJEHCTBUE MeJa C KMCIOTOMN) sIBJIEHUH, HaOII0AeHE
U ONHWCAaHWE [PHU3HAKOB IMPOTEKAHHS XUMUYECKUX peakuuid (pas3iokeHue caxapa,
B3aMMO/ICHCTBHE CEPHOU KUCIIOTHI C XJIOpUAOM Oapus, pasznoxenue ruapokcuaa menu (II) mpu
HarpeBaHuM, B3auMoOeicTBHe kene3a ¢ pactBopoM coiu menu (II), msydyenuwe cmocoOoB
pasfeneHus CMeceil: C IMOMOILBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHHUE, JUCTHIUISLIMS,
xpomatorpadus, TMpOBEIEHHWE OYUCTKA TMOBAPEHHON conM, HaONIOJCHHE W OMHCAaHUE
pe3yJIbTaTOB IPOBENEHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS Macchl, CO3JaHHE
MoJiee MOJIeKyJ (IIapOCTEPKHEBBIX ).

BasHeiilue npeacraBuTe/ M HEOPraHMYeCKNX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 3J€MEHT M IPOCTOE BELIECTBO.
Haxoxnenne xuciopona B mpupoje, Gu3nvecKue U XMMHUIECKAE CBOMCTBA (pEaKIui TOPEHUs).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl MONy4eHHUS KHCIOpOJa B JadOpaTopuul U
IpOMbINUIEHHOCTH. KpyroBopoT kuciopoaa B npupoje. O30H — ajloTponHas MOAU(pUKaLUs
KHCIIOPOJa.

TermnoBoit 3ddekT XUMHUYECKOH peakuuu, TEPMOXHMHUYECKHE YPaBHEHHUsS, JK30- U
SHIOTEPMUYECKHE peakiuu. TOIIMBO: yroiab M MeETaH. 3arpsi3HEHUE BO3/1yXa, YCHIICHHE
NapHUKOBOTO 3 deKTa, pa3pyieHne 030HOBOTO CIIOS.

Bomopon — »snemeHT u mpoctoe BemecTtBo. HaxoxzaeHue Bogopoga B IPUPOJE,
¢u3nyecKue U XMUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0BI osTyueHus. Kuciorel u comu.

Mounsipabiii 00BEM ra3oB. PacuéThl o XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoWcTBa BOoAbl. Bona kak pacrBoputens. PactBopbl. HacelmeHHblE 1M
HEHACBIIICHHbIE PACcTBOpbI. PacTBOpUMOCTh BellecTB B BojJe. MaccoBasi 10js BELIECTBAa B
pactBope. XuMHuyeckue cBoiicTBa Boabl. OcHOBaHUA. Poiib pacTBOpPOB B MPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT BoAbsl B mpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OxpaHa U OYUCTKA
MPUPOTHBIX BOJ.



Knaccudukanus neopranmueckux coeaunenuit. Oxcunabl. Krnaccudukamusi OKCHIOB:
coyieo0Opa3yroiue (OCHOBHBIC, KHCIOTHBIC, aM()OTEpHBIC) U HecoleoOpasyromue. HoMmenkmatypa
okcu10B. du3nyeckue U XuMUYECKHUE CBOKMCTBA OKCUIOB. [lomyuenue okcuaos.

OcHoBanms. Knaccudukainus OCHOBaHWHN: MENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenknarypa ocHoBanuil. ®Pusnueckue M XUMHYECKUE CBOMCTBa ocHoBaHuU. [lomyuenwue
OCHOBaHHM.

Kucnotsl. Knaccudukanus kucinor. Homenkiarypa kucnor. dusndeckre 1 XUMHYECKHE
cBoiicTBa kuciot. P akruBHoctu metaiuioB H. H. bekerosa. [loiryuenue kucior.

Comu. Homenknatypa cosneil. @u3znueckue U XuMU4Yeckue cBoiicTBa coneil. [lomyuenue
COJIEH.

['eneTnueckas cBSI3b MEXKy KilacCaMl HEOPraHUYECKUX COECITMHEHMI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpEJICIICHUE COAepKaHMsI KUCIOpO/ia B BO3AyXe, MOIydeHue, cooupaHue,
pacrio3HaBaHUE W HM3YyUYCHHME CBOMCTB KHCJIOpO/AA, HAOIIOIECHHE B3aMMOJICHCTBHS BEIECTB C
KHUCJIOPOJIOM U YCIIOBUSI BOSHHUKHOBEHHS W MpEKpallleHus ropeHus (moxapa), 0O3HAaKOMJIICHUE C
oOpaslaMu OKCHUJIOB U OIHUCAHME HMX CBOWMCTB, MOJy4YeHHE, cOOMpaHue, paclio3HaBaHUE U
U3y4eHHUE CBOWMCTB BOAOpoaa (ropeHue), B3auMojeucTBUE Bojopoaa ¢ okcugom meau (1)
(BO3MOYKHO HCIIOJIb30BAHKE BHJICOMATCPUAIOB), HAOIIOICHIE O0PA3I[OB BEIIECTB KOJIUYECTBOM
1 Monb, HcciaenoBaHUE OCOOCHHOCTEH pPAacTBOPEHHUS BEUIECTB C PA3UYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPEACIEHHOM MacCOBOM JOJIEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOJABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIIECAOBAaHUE OOPA3I[OB HEOPTAHMUYECKUX BEHISCTB PA3IHUYHBIX KJIACCOB,
HAOI0/ICHUE WM3MEHEHUS OKPACKH WHIMKATOPOB B PACTBOPAaX KHUCIOT W IEIOYeH, U3ydyeHue
B3aumoeiictBuss okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCIOT C MeETalIaMH,
peakuuii HeWTpalau3aluuH, NOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMWM, BBITECHEHHUE OJHOTO
MeTaJljla JPYTUM U3 pacTBOPA COJIM, PEUIEHUE SKCIIEPUMEHTAJIBbHBIX 33/1a4 110 TeMe «BaxHeiimme
KJIACChl HEOPTaHUYECKUX COCTUHEHUN».

[Mepuoauyeckuii 3akoH u Ilepuoanyeckasi cucreMa xummuyeckux djiemenros /. .
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKasA CBSA3b. OKUCINTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBrle MONBITKH KiIacCUPHUKAIMU XUMHUYECKUX OdyeMeHTOB. [lonstne o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEJIOYHO3EMEIbHBIC METAJLIbI, TaJIOTE€HbI, HHEPTHBIE Ta3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCUIIBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepumonmueckas cucrema Xxumuueckux osnemeHtos J[. M.
MengeneeBa. KopoTkonepuonnas u anmuHHonepuogHas ¢opmel [lepuonudeckoil cuUCTEMbI
xumuueckux snemeHToB Jl. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3HUECKUd CMBICH
MOPSIIKOBOTO HOMEpPAa, HOMEPOB MEPUOIA U TPYIIIIHI JJIEMEHTA.

Crpoenune artoMoB. CoctaB aromHbIX szaep. M3orombl. OnexTpoHbl. CrpoeHue
AMEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX AJ1eMeHTOB [lepuonnyeckoil cucTemMsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHYECKOIO 3JIEMEHTAa II0 €ro IOJOXKEHUIO B
Ilepuoauueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTU M3MEHEHUS PaJinyca aTOMOB XMMHUUYECKHX 3JIEMEHTOB, METAITMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB I10 TPyNIaM U IEePUOJIaM.

3nauenue [leprmonuueckoro 3akona u [leproanyeckoit cUCTEMbl XUMUYECKHUX JIEMEHTOB
JUI pa3BUTHA HayKu U npakTuku. J[. . Menaenees — yd€Hbli U rpaK1aHKH.

XumMu4eckass  CBS3b. KoBanenTtHas (monsipHasi W HETMOJSIpHAs) CBSI3b.
DIIEKTPOOTPULIATETLHOCT XUMUUECKUX 3JIEMEHTOB. loHHAas CBs3b.

Crenenr  okucieHus. OKHCIUTETbHO-BOCCTAHOBUTENIBbHBIE  peakuuu. lIporecchr
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:



M3y4YeHHe oOpa3lOoB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJICHCTBUE THUAPOKCHUAA
LIMHKa C pacTBOpaMU KUCJOT U IIEI0YEH, MPOBEIEHUE OIBITOB, WLIIOCTPUPYIOMIUX IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpEHUE, PEaKLUU Pa3IoKEeHUs, COSTUHEHUS).

Meoswcnpeomemnwie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3CH MPpHU U3yUYEHUU XUMHUH B 8 Ki1acce OCYIIECTBISIETCS
yepe3 UCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAayYHBbIX IOHATUH, TaKk M IOHATHI,
SBIISIOIIUXCS] CHCTEMHBIMU TSI OTAETIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOue ecTecTBEHHO-HAYYHBIE TOHSATHS: HAaydyHBIH (DaKkT, THIIOTE3a, TEOPHsl, 3aKOH,
aHaJIN3, CUHTE3, KJaccu(UKaIKs, MePUOIUYHOCTD, HAOI0IEHUE, SKCIIEPUMEHT, MOJIEIUPOBaHUE,
U3MEpPEHHE, MOJIETb, SIBIICHHUE.

@dwuszuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUI, H3OTOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUECKUN 3apsisi, BELIECTBO, TeNO, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKHUE BEIUYHMHbBI, CTUHUIIBI U3MEPEHUs, KOCMOC, MIJIAHETHI,
383151, ComHILE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadusa: armocdepa, rtuapocdepa, MHHEpaTbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOMaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasl peaKIusi

[Iepnonnueckuit 3akoH. Ilepumonmueckas cucrema xumudeckux osnemeHtos J[. M.
MengeneeBa. CtpoeHue aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHMHU CBOWCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kajus, KaJbLUs U HUX COECJUHEHUM B COOTBETCTBUHU C
MOJIO’KEHUEM 371eMeHTOB B [lepuonndeckoii cucteMe U CTpPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHUYECKON CBS3M. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCHUMOCTB CBOMCTB BELIECTBA OT THUIA KPUCTATITMYECKON PEIIETKU U BUAA XUMUYECKON CBS3H.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHWYECKHUX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJaccaM HEOPraHMYECKUX COENWHEHUH, TeHeTUYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Krnaccudukanus XuMUYECKUX PEaKIUil MO pa3IUYHbIM MPU3HAKaM (TI0 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUH BEUIECTB, IO TEIIOBOMY J(PQEKTy, MO H3MEHEHHUIO CTEleHeH
OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, MO OOpaTHMOCTH, MO YYacTHUIO Karaiau3aTopa). DK30- U
HI0TEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHHUS.

[TonsTre o ckopocTH XuUMHUYEcKON peakiuu. [loHsTHE 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. I[lonstue o
karanu3e. lloHarue o XxumuueckoM paBHOBecud. DaKTOpbI, BIUSIONIME Ha CKOPOCTh
XUMHUUYECKON peaklMH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKIMU, JJIEKTPOHHBIA OallaHC OKUCIUTEIhHO-
BOCCTaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuil ¢ UCI0JIb30BaHUEM METO/1a JIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALIUU. DIEKTPOIUTHI U HEINEKTPONIUThl. KaTnoHsl,
QHUOHBI. MexXaHu3M [HUCCOIMAIMM BEUIECTB C PA3IUYHBIMH BHJAMU XHUMHYECKOH CBS3U.
Crenenp aucconuanuy. CUIbHBIE U C1a0bIe AIEKTPOJIUTHI.

Peakuuu noHHoro ooMeHa. YclioBusl MPOTEKAaHUS PEaKIUil HOHHOTO OOMEHa, MOJIHbIE U
COKpalEHHbIE MOHHbIE ypaBHEHUs peakuui. CBONCTBAa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
NpEJCTaBICHU 00 JIEKTPONUTHYECKOW auccoruanuy. KadecTBEeHHbIE peakIuu Ha HOHBL
[TonsiTHE O THAPOIN3E COJIEH.

Xumuueckuii y3xcnepumenm:

O3HAaKOMJIEHHUE C MOJENSIMHM KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYEeCKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W ajaMmasa), CIOXKHBIX BEHIECTB (XJOpUAa HaTpPHS),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON pPEaKIUu OT BO3JCHCTBHUS pPa3IMUYHBIX
(bakTOpoB, UCCIEIOBaHKUE SJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIECCa TUCCOLUAIUU
KHCJIOT, 11eJI0uel U cosel (BO3MOXKHO MCIOIb30BaHUE BUAEO MAaTEPUAIIOB), IPOBEJCHHUE ONBITOB,



WUTIOCTPUPYIONIMX TPU3HAKK TMPOTEKAHUS peakluii MOHHOTO oOMeHa (oOpa3oBaHHE OcCajKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIBI), OIBITOB, WILTIOCTPUPYIOIIUX IPUMEPHI OKHUCIUTEIBHO-
BOCCTAaHOBUTENIBHBIX peakluil (TOpeHHe, peakluu Pa3iokKeHHs, COSAMHEHUsS), PAclO3HAaBaHUE
HEOPraHMYECKHUX BELIECTB C IIOMOIIbI0 KAauyeCTBEHHBIX pEaKkUMi Ha HOHBI, pEIICHHE
9KCIIEPUMEHTAIBHBIX 3a7a4.

HemeTajuibl u MX coeJUHEHUS

OObmiass xapakTepucTuka ranoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEepHbIC
crerieHu okucieHusi. CtpoeHne W (U3WYECKHE CBOWCTBA IPOCTHIX BEIIECTB — TaJIOTEHOB.
XvMHYEeCKHEe CBOWCTBA Ha MpHUMepe Xjopa (B3aUMOJCHCTBHE C MeETalUIaMH, HeMeTalllaMH,
mienoyamu).  XuopoBoaopos. ConsiHas KHUCIOTa, XUMHYECKHE CBOWCTBA, IOJIyYEHHE,
npuMeHenue. JlelicTBre xJiopa U XJIOPOBOAOPOa Ha OPTaHM3M YeoBeKa. BaxkHeilue Xmopusl
U X HaXO0KJIEHUE B IPUPOJIE.

Obmass xapaktepuctuka 3m1eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pu3HUYecKHe CBOWCTBA MPOCTHIX BEUIECTB —
KHUCJIOPOJIa U Cepbl. AJUIOTPONHbIE MOIUGUKALINKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepsl. CepoBojiopoj, cTpoeHue, (U3MYeCKue M XHUMHUUYECKHe cBOMCTBAa. OKCHUIBI CEpPhl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKHE U XUMHUYECKHE CBONCTBA
(oOme Kak MPEACTaBHTENS Kiacca KUCIOT M cruenupudeckne). XUMHUYECKHE PEaKIHH,
JeKale B OCHOBE IPOMBINUICHHOTO croco0a MOoMydeHUs cepHoil KuciotThl. [Ipumenenue
cepHoll Kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakiys Ha cyiabdar-uon. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpupoAe. XHUMHYECKOE 3arps3HEHHE OKpYKalIlel cpebl
COCAMHEHUSMH Cepbl (KHCIOTHBIC TOXKAM, 3arpsa3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALICHHUS.

OOmrast xapakTepucTHKa 31eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTEINEHH OKHUCIEHUA. A30T, paclpoCcTpaHeHHEe B Npupone, (QU3UYecKue u
XHUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B npupone. AMMHUaK, ero (u3n4eckrue U XUMHYECKUE
CBOICTBa, Moy4eHue u npumeHeHne. Conu aMMOHHMS, UX (HU3HUECKUE U XUMHUYECKHE CBOWCTBA,
npuMmeHeHnne. KauecTBeHHas peaklys Ha MOHBI aMMOHUS. A30THAas KUCIOTa, €€ IOJIy4EeHHUE,
dusznueckue W XUMHYECKHE CBOilcTBa (oOlIuMe Kak TpeACTaBUTeNs Kjacca KHCIOT U
cnenuduueckue). lMcnonap3oBaHuE HUTPATOB U COJIEH aMMOHHS B Kauye€CTBE MUHEPAIBHBIX
ynobpenuit. XUMHUECKOE 3arps3HEHUE OKPYKAIOMIeH cpebl COSAMHEHHUSIMH a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, amioTporHbie MOIU(DUKAIIH
docdopa, duznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u dochopnas kuciora,
¢u3nveckue W XMMHYECKHE CBOWCTBa, mosydeHue. lcmomnp3oBanue QochaToB B KavyecTBe
MUHEPATBHBIX YA0OPEHUIA.

OOmrast xapaktepuctuka 3yeMeHTOB [VA-rpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTEIIEHU OKUCIICHUA. YTJEepo]l, aJUIOTPOIHbIE MOAU(UKAIINK, PACIPOCTPAHEHHE B
npupoze, pusnyeckue 1 XuMUIeckne cBoictBa. Axcopomms. Kpyropopot yriepoaa B mpupoe.
Oxkcunel yriaepoaa, ux (pU3NYECKUe U XUMUYECKHE CBOWCTBA, JCWCTBHUE HA JKUBBIC OPTaHU3MBI,
MOJTydeHUE U MPUMEHEHHE. DKOJOTHICCKUE TIPOOJIeMBbI, CBsI3aHHBIC ¢ OKcuaoM yriepona (IV),
TUIOTEe3a TNI00ATBbHOTO MOTEIUICHHUs KJIMMaTa, MapHUKOBBIM 3QeKT. YronbHas KUCIOTa U €8
CONM, WX (PU3MUECKHE M XUMHUYECKHE CBOMCTBA, MOJy4YeHHE W TpuMeHeHue. KauecTBeHHas
peakiuss Ha  KapOoHart-uoHbl. Vcmonwp3oBanume kapOOHATOB B OBITY, MEIUIMHE,
IPOMBIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHBIE TOHATHA 00 OPraHUYECKUX BEIIECTBAX KAaK O COCAMHEHUSX yriiepoja
(MeraH, JTaH, OSTWJIEH, alETWIEH, 3TaHOJ, TIJULEPUH, YyKCycHas kuciota). [Ipuponnsie
HUCTOYHUKU YTIEBOAOPOAOB (Yrojb, MPHUPOJAHBIN Ta3, HedTh), MPOAYKTHI UX mepepaboTKu
(6eH3uH), UX POJIb B OBITY ¥ IPOMBIIUICHHOCTH. [[OHATHE 0 OMOIOTMYECKH BaKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — M HMX pOJIM B KHU3HU 4YEJIOBEKa. MarepuallbHOE EIHMHCTBO
OpraHMYECKUX U HEOPraHMYECKUX COECIUHEHUI.

Kpemuuii, ero ¢usmueckne W XMMHYECKHE CBOWMCTBA, MONy4Ye€HHWE M TMPUMEHEHHE.
CoenuHennus kpemHusi B mpupone. OOmme mpencraBieHuss o0 okcuae kpemaus (IV) u



KpeMHHEBOM kuciaoTe. CUIMKAThI, UX UCIOJIb30BaHKE B OBITY, B IPOMBILIIEHHOCTH. Baxkuelume
CTPOWTENBHBIE MaTepHajbl: KepaMUKa, CTEKJIO, LEMeHT, OeToH, xene300eToH. [IpoGiemsbl
6€30I1aCHOT0 UCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEpPUAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

u3yueHue oOpa3loB HEOPraHWYECKUX BELIECTB, CBOMCTB COJSTHOM KHCIIOTHI, IPOBEJCHHE
Ka4eCTBEHHBIX PEaKUWi Ha XJIOPUA-MOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpakarolue (pU3NYEeCKue U XMMUYECKHE CBOMCTBA IaJIOTEHOB M UX COEJUHEHUHN (BO3MOYKHO
UCIIOJIb30BaHUE BHUAEOMATEPUAIOB), O3HAKOMJIEHHME C 00pa3liaMy XJIOPUIOB (raJIOT€HU[IOB),
O3HAaKOMJIEHHE ¢ oOpa3uamMu ceppl U €€ COCOIUHEHHUAMH (BO3MOXHO HCIIOJIb30BaHUE
BUZEOMATEpHaoB), HaOJroJeHHWe Tpomecca OOYyIJIMBaHUS — caxapa TIOJA  JICHCTBHEM
KOHILIEHTPUPOBAHHON CEpHOW KHCIIOTHI, U3y4yeHHE XUMHUECKUX CBOMCTB pa30aBieHHON cepHOU
KHCJIOTHI, TIPOBEJICHHE KaueCTBEHHOW peakiuy Ha Cyab(paT-HOH M HaOIIOJeHHE IMpH3HaKa e
IPOTEKAHUs, O3HAKOMIJIEHHE C (M3MUYECKUMHU CBOMCTBAMM a30Ta, (ocdopa M HUX cCOelUHEHHH
(BO3MOKHO HCITOJIb30BaHHUE BUACOMATEPHAIIOB), 00pa3liaMyu a30THHIX M POCHOPHBIX YI0OpEHHIA,
HoJy4YeHue, coOupaHue, paclo3HaBaHME M HU3y4yeHHE CBOMCTB aMMuaka, IpPOBEJICHHE
Ka4eCTBEHHBIX PEAKIMI HAa NOH aMMOHUS U (hocaT-uoH 1 U3ydeHHUE MPU3HAKOB UX MPOTEKAHHS,
B3aUMO/IEIICTBUE KOHLIECHTPUPOBAHHONW a30THOM KHUCIOTHI ¢ ME/bI0 (BO3MOYKHO MCIIOJIb30BaHHE
BUJCOMATEPHAJTIOB), HW3Y4YCHHE MOJAETCH KPUCTAJUIMYECKUX pemETOK anmasza, rpadwura,
¢yniepeHa, 03HaKOMJIEHHE C MTPOLECCOM aCOPOIIMH PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yraéM M YCTpPOMCTBOM IPOTHBOrasa, IOJy4y€HUE, COOMpaHue, paclio3HABaHUE U HU3YyYEHHUE
CBOWCTB YTJIEKHCIIOTO I'a3a, MPOBEJCHHE KaUeCTBEHHbIX pPeaklUi Ha KapOOHAT U CHUIIMKAT-MOHBI
U U3ydyeHHE TIPU3HAKOB UX TPOTEKAHUS, O3HAKOMJICHHE C TPOAYKIHEH CHIMKATHOM
IPOMBIIIJICHHOCTH, PELICHHE SKCIEPUMEHTANbHbBIX 3aJad 1o TeMe «BakHelline HemMeTambl U
UX COCIMHEHUS.

MeTaJjliibl M MX COEIMHEHUSA

OOmast XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METAJUIOB Ha OCHOBAaHHHM WX
nojoxenus B [lepuoanueckoii cucteme xumMuueckux snemeHToB [l. V1. MenneneeBa u cTpoeHUs
atomoB. CTpoeHHE MeTaJUIOB. MeTajuimyecKkas CBA3b M MeETaJUIM4YecKas KpUCTaTHYecKas
pemérka. OJEKTPOXUMHUUECKUI psAA HanpsokeHUH MeramioB. Pu3nmyeckue M XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl noiaydeHus: MetaioB. IloHATHE O KOPPO3UM METALIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI MX OT KOppo3uu. Criassl (cTanb, YyT'yH, JOPATIOMUHUAN, OpOH3a) U
UX IPUMEHEHHE B OBITY W TPOMBIIIICHHOCTH.

[Ilenounble MeTa/uIbL: MOTOKEHUE B [leproauueckoil cucteMe XMMUYECKUX 3JIEMEHTOB /.
W. MenzeneeBa, CTpOCHHE MX aTOMOB, HaXOXXJIeHHE B mpupoze. PHU3NUECKUE W XUMHUYECKHUE
cBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U THAPOKCUABI HATpUs U Kanud. [Ipumenenue
IEJIOYHBIX METAIOB U UX COCAMHEHUI.

[IlenoyHo3emMenbHbIe METAUIBI MarHuii W KanblLMil: monoxeHue B Ilepuoanueckoi
cucreMe XUMHUYeCKux 3jeMeHTOB JI. 1. MeHneneeBa, CTpO€HHE MX aTOMOB, HaxXOXKICHUE B
npupozae. Pusznyeckue U XUMHUECKUE CBOWCTBA MarHus M Kajiplus. BaxHeiiue coequHeHUs
KaJbIUs (OKCU, TUAPOKCHU, cOJN). JKECTKOCTD BOJIBI U CITOCOOBI €€ YCTpaHCHUS.

AnromuHui: nonoxenue B [lepuoanyeckoil cucreme XuMUYeckux s3iementos /J[. .
MeHnneneeBa, CTpO€HHE aToMa, HaXOXKACHUE B npupoae. OU3NuecKue U XMMHUYECKHE CBOICTBA
aItoMUHUS. AMOTEpHbIE CBOICTBAa OKCHJIA U THJIPOKCUAA AIFOMUHUS.

Kenezo: mnonoxenne B Ilepuonnueckor cucreme XUMUYECKHX diemeHtoB J[. .
MeHieneeBa, CTpo€HUE aToMa, HaXoXKAeHUe B npupoae. OU3nueckue U XMMUUYECKHE CBOICTBa
xene3a. Oxkcuapl, ruapokeupl u conu skenesa (II) m xenesza (III), ux cocras, cBoiicTBa U
HOJy4YeHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C o0pa3laMM METalIoB M CIUIaBOB, MX (DU3MYECKHMMM CBOICTBaMu,
U3YyYEHUE pE3yJbTaTOB KOPPO3UM METAJIOB (BO3MOXKHO MCIIOJIb30BAaHUE BUAEOMATEPUAJIOB),
0COOEHHOCTEH B3aUMOJCHCTBUS OKCUAA KAJIBLUSA U HATpUs ¢ BOJOH (BO3MOYKHO MCIIOJIb30BaHHE
BUJICOMATEpPHUAIOB), HCCIIEOBAHUE CBOWCTB KECTKOW BOJbI, IPOLECCA TOPEHMs XKelie3a B



KUcIopoe  (BO3MOKHO — MCIIOJNIb30BAaHHE  BUJEOMATEPHUANiOB), MPU3HAKOB  MPOTEKAHUs
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MAarHus, Kajbllvs, aJlOMHUHUS, [IMHKa, xene3a (II) u xenesa
(IIT), menu (II), HaOMrOIEHME M OMKCAHUE MPOIIECCOB OKPAIIMBAHMS IJIaAMEHU MOHAMHU HATPUS,
KaJusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUAJIOB), HCCIEIOBAaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCUJA aJTIOMUHUS U TUIPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMme «BaxHelmme MeTamibl 1 UX COSTUHEHUSD.

Xumus U OKpysKamomas cpeaa

BemecTBa u Marepuabl B TIOBCEHEBHOW KU3HU YEJIOBEKA. be30macHOe NCnoIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas moMomip Npu XUMHUYECKUX OXKOrax u
OTpaBJICHHUSIX.

XuUMHUYECKOe — 3arps3HEHHE  OKpyXawlled cpeabl  (mpeneibHas — JOMyCTHMAs
KOHIIEHTpanus BeuecTs, nainee — [1/1K). Poib xuMuu B periieHun 3K0JIOTHYECKUX TPOOIIEM.

Xumuueckuit Ikcnepumenm:

W3Yy4YCHHE 00pa3IloB MaTepUAIOB (CTEKIIO, CIUIABbI METAJIOB, MIOJTMMEPHBIC MATECPHATIBI).

Mesicnpeomemmnuie ceasu

Peanuzarust MeXIIpeAMETHBIX CBSI3€H MPU U3YyYEHUU XUMHH B 9 Kilacce OCYyIIECTBIISICTCS
yepe3 UCIHOJb30BaHHWE KaKk OOIIMX €CTECTBEHHO-HAyYHBIX TOHATUH, TaKk U IOHATHIA,
SABJISIOIIMXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOr O [IUKJIA.

OOmiue ecTecTBEHHO-HAy4YHbIE TOHSATHUS: HAy4YHBIM (akT, THUIOTE3a, 3aKOH, TEOpus,
aHaJIN3, CHHTE3, KJIacCU(UKAIIHS, IEPUOINIHOCTD, HAOIIOICHUE, SKCTICPUMEHT, MOJICITUPOBaHNE,
U3MEpEeHHEe, MOJIETb, SIBIICHUE, TAPHUKOBBIN 3()PEeKT, TEXHOJIOTUsI, MaTepPHAIIbI.

®usuka: Marepus, aToMm, OJJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHWJI, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, DSJIGKTPUYECKHH 3apsj, M[POBOJAHHMKH, MOJYIPOBOJHUKH,
TIDIIEKTPUKHU, (DOTOIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSHHUE BEIIeCTBa, Tas,
pacTBOp, pPAcTBOPUMOCTb, KPHUCTAJUIMYECKash pEIIETKa, CIUIaBbl, (U3HUYECKUe BeIHYMHBI,
€MHUIIBI U3MEPEHUS, KOCMUYECKOE TTPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, IKOCUCTEMA, MUHEPATIbHBIC YIOOPECHHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEIbHbIE BEILIECTBA.

l'eorpadusa: armocdhepa, ruapocdepa, MHUHEpaANbl, TOpPHbIE TOPOJBI, TOJE3HBIE
HCKONIA€MbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHA
HA YPOBHE OCHOBHOI'O OBLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPe3yNabTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOIIEro OOpa30BaHHS
JIOCTUTAIOTCS B X0J1e 00Y4YEeHHs] XMMUU B €IMHCTBE Y4eOHOI M BOCIUTATEIbHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKMMH  COIIMOKYJIbTYPHBIMHU U  JYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU, NMPUHATHIMU B OOIIECTBE MpaBWJIAMU U HOPMAMH IOBEACHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIMATN3ALINHA 00YYaAIOIIUXCSI.

JluuHOCTHBIE pPE3YyIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCA PYKOBOICTBOBATHCS
CHCTEMOM MO3UTUBHBIX LEHHOCTHBIX OPUEHTALMN W PACIIMPEHUE OIbITA JIESITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTHU:

1) naTPUOTHYECKOT0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U
HAay4YHOMY HACJICIMI0, TMOHUMAHHS 3HAYECHHS XWMHUYECKOW HAyKH B KU3HU COBPEMEHHOIO
oOmiecTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHOM MH(OpMAIMEH O MEPEeIOBBIX JOCTUKCHHUIX U
OTKPBITHSIX MUPOBOH M OTCUYECTBEHHON XWUMUH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00
yCTpOMCTBE MUpa U OOIIIECTBA;

2) rpa:kIaHCKOr0 BOCIIMTAHUSA:

MPEACTABJICHUSI O COLMAIbHBIX HOpPMax M MpaBUIaX MEXKIMYHOCTHBIX OTHOILLICHUW B
KOJUICKTHUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOM,
yueOHOMCCIIeI0OBATEIbCKOM, TBOPYECKOM M JIPYrMX BHJAAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOU JEATSIILHOCTH IPHU BHITIOJTHCHUH YIeOHBIX, TIO3HABATEIBHBIX 33124,



BBIMIOJTHEHUH XHUMHYECKUX OSKCIEPUMEHTOB, CO3JaHHHM Y4EOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOITOHMMAHHUIO W B3aUMOIIOMOINM B IPOIECCE ITOH y4eOHOW ICSITENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IOBEJCHHE M MOCTYINKH CBOMX TOBAapUUIEH C MNO3UMLMU HPABCTBEHHBIX U
MPaBOBBIX HOPM C YUETOM OCO3HAHMUS MOCIIEACTBUIN TTOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHHUSA:

MHUPOBO33PEHUYECKHE  MPEACTaBICHUS O BEHIECTBE M  XMMHUYECKOW  PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH M COCTABJISIOLIME OCHOBY JJisi
MOHUMAHUs CYIIHOCTH HAy4YHOW KApTUHBI MHUpa, TMpeACTaBiIeHUss 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS HPHUPOABI, B3AUMOCBS34X YEJOBEKAa C MPUPOJAHOU CPelloil, O posH
XUMUU B IO3HAHUH ITUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHbIE MOTHBBI, HAIPABICHHbIC Ha IIOJYYEHUE HOBBIX 3HAHUU 10 XUMUH,
HEOOXOUMBIC JUISI OOBSCHEHUS HAOIOJMaeMbIX IPOIECCOB M SBJICHHM, ITO3HABATEIHHOM,
UH(GOPMAIIMOHHON U YUTATEIBCKON KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PabOThI
C Y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, JOCTYNHBIMU TEXHUYECKUMH CPEACTBAMU
nHGOPMAIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOyYCHHIO W TO3HAHUIO, JTF0003HATEIHLHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa30BaHUI0, TPOEKTHOM U HCCIEAOBATEIbCKON NEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HATPABJICHHOCTH U YPOBHSI OOYUCHUS B TaTbHEHIIIEM;

4) popmupoBaHusi KyJbTYPbl 310POBbS:

OCO3HaHUE LIEHHOCTH J>KW3HHW, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKHM Ha 3J0pOBbIi 00pa3 >KW3HH, OCO3HAHUE IMOCIEACTBHI U HENPHUSATHE BPEIHBIX
NpUBBIUEK (YIOTPEOJIEHUST aJIKOTOJs, HAPKOTHKOB, KYypPeHHS), HEOOXOAMMOCTH COOIIOJCHHUS
IpaBHJI OE30MACHOCTH MIPH OOPAIICHUH ¢ XUMHUYECKUMHU BEUIECTBAMHU B OBITY U pealbHOMN KU3HU;

5) TpyA0BOro BOCIMTAHMSA:

MHTEpEC K MPAaKTHUECKOMY M3YYCHHIO MPOQECcCHil U Tpylla pa3IMyHOrO POJa, YBaKECHHE
K TpyAy U pe3yjbTaTaM TPYIOBOW JEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE NIPUMEHEHUS
OPEIMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBIM BBIOOP WHIUBUAYATbHOW TPACKTOPUU
MPOJIOJDKCHHUS 00pa3oBaHUs C y4ETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHol mpodeccHoHalbHON AeATeIbHOCTH U
pa3BUTHSI HEOOXOAMMBIX YMEHUH, TOTOBHOCTH a/IallTUPOBATHCA B MPO(ECCUOHATBLHOM Cpeie;

6) 3K0JI0rH4eCKOro BOCIIUTAHMS

9KOJIOTMYECKH 11€J1€CO00pa3HOE OTHOIIEHNE K NPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 30POBOr0 M 0€30macHOro odpasa >KU3HH,
OTBCTCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U IICHXHYECKOMY 3JI0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MacHOrO MOBEACHHsS IPU paboTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

CHOCOOHOCTH TMPUMEHSATh 3HAHUS, IMOJIydaeMble MPU HU3YYCHUH XUMUH, JUIS PeIleHUs
3a71a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPEIOH, ISl MOBBILICHUS! YPOBHS 3KOJIOTHYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJOTHYECKUX MPOoOJIeM U MyTel MX pelleHus
MOCPEJICTBOM METOJIOB XMMHH, IKOJOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS MM B
MI03HABATEJIbHOW, KOMMYHUKATUBHOM M COLUATILHON MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe meTampeaMeTHBIX Ppe3yNbTaTOB BBLACHSIOT 3HAUMMBble A7 (OPMUPOBAHUS
MHPOBO33pEHUSI OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHSs, MPUHIIUI, TUIIOTe3a, (aKT, CUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTroe.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX
MpeaAMETax U MO3BOJIIOT HA OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHUE O
[EJIOCTHOW HAayYHOW KapTHUHE MUpa, U YHHUBEpCAIbHbIC y4eOHbIE NEHCTBUs (MO3HABATEIbHBIE,
KOMMYHHKATHBHBIC, PETYJATUBHEIC), KOTOPbIE O0ECNeYnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTenbHbIE YHHBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

Ba3oBble Jlornueckue 1ecTBHUA:



YMEHHsI HUCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOSCHUU 3HAHMIA:
pacKpbIBaTb CMBICT XHMHWYECKHX MOHATHH (BBIACNATH WX XapaKTEepHbIE IMPU3HAKH,
YCTaHABIMBATh B3aMMOCBSA3b C JAPYTUMU MOHATHUAMHU), UCIOIH30BaTh MOHATHUS U OOBSICHEHUS
OTIENbHBIX ()AaKTOB W SIBIICHUH, BBIOMpATh OCHOBAaHHMS M KPUTEPUH I KIACCHU(PUKAIH
XMMHYECKHX BEIIECTB M XMMHUECKUX PEaKIUi, yCTaHABIMBATh MPUINHHO-CIICJICTBEHHBIE CBSI3U
MEXIy 00BEKTaMH W3yUEHUSs, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€ yKTUBHBIC,
M0 aHAJIOTHH), IeTIaTh BBIBOJBI U 3aKIIOUCHHUS;

YMEHHE NMPUMEHSTHh B MPOIECCe MO3HAHUS TOHATHS (MIPEIMETHBIE W METarpeMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIOJb3yeMble B XUMHUU, MPeoOpa3oBBIBATH MIMPOKO
OpUMEHSIEMbIE B XUMHH MOJICIbHBIC MPEICTABICHHUSI — XUMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
xuMudeckass ¢GopMylia W ypaBHEHHE XUMHYECKOW peakluud — TMpU pElIeHud YydeOHOo-
NO3HABATENIBHBIX 33/7a4, C Y4YETOM OTUX MOJICNBHBIX TPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKH H3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHYECKHX PEaKIUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYNHHO-CIICACTBEHHBIE CBS3U H
MPOTUBOPEUHS B U3y4aEMBbIX MPOIECCaX U SIBICHUSAX.

Ba3oBble uccienoBareibckne 1eHCTBUA:

YMEHHE HCIIOJIb30BaTh MOCTABIEHHBIE BONPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHUS, a
TaKK€ B KayeCTBE OCHOBbI i1 (OPMUPOBAHUS THUIOTE3bl [0 IPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHUIA;

NpUOOpPETEeHUE OMbITA MO IUIAHUPOBAHHUIO, OPTraHU3alMHA WU TPOBEICHHUIO YYCHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0IaTh 32 XOJJ0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yabTar, (HOopMyIHpPOBAaTH OOOOIIEHHS W BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
UCCJICIOBAHMSI, COCTABIISATh OTUET O POAEIaHHOM paboTe.

Pa6ora ¢ undopmanueii:

yMEHHE BBIOWpaTh, aHAIM3UPOBATh W HMHTEPHPETUPOBATH HHPOPMAIMIO PaA3TUUYHBIX
BUIOB U (OpPM MpEICTaBICHU, MOJy4aeMyl0 M3 DPa3HBIX HCTOYHUKOB (HAyYHO-IOIYJSpHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble TocoOus, pecypchl HHTepHera),
KPUTUYECKH OIICHUBATh MPOTUBOPEUNBYIO M HETOCTOBEPHYIO HH()OPMAIIHIO;

yYMEHHE MPUMEHSTh PAa3TUYHbIE METOABI U 3aMIPOCHI IIPH MOUCKE U 0TOOpe MHPOPMAIUH U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOAMMBIX /ISl BBITOJHEHHS yYEOHBIX U MMO3HABATEIbHBIX 33124
ONpeAeIEHHOr0 THIA, MPUOOPETEHHE OMbITa B OO0JIACTHM HCIOJIb30BaHUA HH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPO aKTHBHOTO MCIIOIB30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIHHO BBIOMPATH ONTUMANbHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALMN U WUTIOCTPHPOBATH peIIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, AHarpaMMaMH,
npyrumu popmamu rpaduku ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCIIONIb30BaTh M aHAIM3MPOBATh B Ipollecce Yy4eOHOW M HMCCIeNOBATEIbCKOU
JEeSATENIbHOCTH UH(POPMAIIHIO O BIUSHUU MPOMBIIIIEHHOCTH, CETLCKOTO X03sIIICTBAa U TpaHCIIOPTa
Ha COCTOSIHUE OKpPY Karolle MPUPOAHOMN Cpebl.

KoMMyHnKaTHBHBIE YHUBEPCAJIbHbIEC YUeOHbIC 1eCTBHA:

yMEHHUS 3a7aBaTb BOIpPOCHI (B XOoJ€ aAuaigora M (WiIM) AUCKYCCHM) IO CYLIECTBY
oOcyxxgaemMoil Tembl, (OpMyIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHsI TPEICTABIATh TMOJYYEHHbIE pE3yNbTaThl IO3HABATENBHON JEATEIbHOCTH B
YCTHBIX U MHAChMEHHBIX TEKCTaX; JAEaTh MPE3CHTALNIO Pe3yIbTaTOB BBHIIOJHEHHUS XUMHUYECKOTO
JKCIIepUMeHTa (J1abopaTOPHOTO OMbITA, JTAOOPATOPHOW pPAaOOTHI MO HUCCIEJOBAHHIO CBOWCTB
BEIIECTB, yU€OHOTO MTPOCKTA);

yMeHHs Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOW NO3HABATENbHOHN U
UCCIIEIOBATEIBCKON JICATEIIBHOCTH TPH PEIICHHUH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éTa
OoOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIUN (0OCYXKIeHUS, OOMEH MHEHHSIMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUA COBMECTHBIX JAEUCTBUMN, ONpe/EeIeHNE KPUTEPUEB IO OLIEHKE KauecTBa
BBIMIOJTHEHHON paOOTHI U IpyTHE).

PeryasiTuBHbIe yHHBepcaJibHbIE YUeOHbIe 1eliCTBUA:



YMEHHE CAMOCTOSITETIFHO OIpPEAEATh LENH AeATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBATh M TIPU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOIO JEATENBHOCTH, BBIOMPATH
HaubOosnee H(PQeKTUBHbIE CHOCOOBI pelIeHHs Y4eOHbIX U TO3HABATENBbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AJITOPUTM JIEUCTBUM INPH
BBIMIOJTHEHUH 3aJjaHUil ¢ y4€TOM TMOJY4YeHHs HOBBIX 3HAHMM 00 H3y4yaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIMUAX, OLIEHUBATh COOTBETCTBUE IOJIyUEHHOI'O pe3yibTaTa 3asBJICHHON LU,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaraeéMbIe B YCIIOBUM 3a/IaHUH.

IHNPEAMETHBIE PE3YJbTATbBI

B cocraBe mnpeaMeTHBIX pPE3yIbTATOB IO OCBOCHHUIO O0OS3aTEIBHOTO COJAEpIKAHMS,
YCTAHOBJICHHOTO JaHHOH (exepanbHO pabodell mporpamMMoM, BBIIEISIOT: OCBOCHHBIC
oOyyarmMMUCs Hay4YHble 3HAHUS, YMEHUS M CHOCOOBI JeWCTBUM, crneuuduueckue Ais
OpeIMETHOW 005acTH «XUMHS», BHIBl JEATEIBHOCTH MO TOJXYYEHUIO HOBOTO 3HAHHSA, €r0
UHTEPIIpEeTalNU, TPeoOPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xonmy oOydenusi B 8 kjiacce mpenIMeTHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxkaTb CHOPMUPOBAHHOCTH Y O0YUAIOIINXCSI YMEHUM:

o pacKpblBaTh CMBICI OCHOBHBIX XHMHUYECKMX MOHSTHI: aToOM, MOJEKyIa,
XUMHUYECKMM 3JEMEHT, IPOCTOE BELIECTBO, CJOXKHOE BEILIECTBO, CMeCh (OJHOPOAHA H
HEOJIHOPO/IHASA), BAaJCHTHOCTh, OTHOCUTENbHAS aTOMHAas W MOJICKYJISIpHas Macca, KOJIUYECTBO
BElIECTBAa, MOJIb, MOJISIpHAsh Macca, mMaccoBas J10Ji1 XUMHYECKOIO 3JIEMEHTa B COEAMHEHUH,
MOJIIDHBIA O0BEM, OKCHJI, KHCIOTa, OCHOBaHHUE, COJb, AJIEKTPOOTPHUIATEIHLHOCTb, CTEIEHb
OKHCJICHHS, XMMHUYECKasi peaKius, KIACCU(PHUKAIM PEaKIUil: peaKui COSIUHEHHs, PEaKIHH
pa3’oXKEHUs, PeaKkIMu 3aMeIleHus, peakuuu OOMEeHa, 9K30- U SHIOTEPMHUYECKHE DPEaKIInH,
TETUIOBON (P PEKT peakuu, siipo aToMa, SJIEKTPOHHBIN CJI0H aToMa, aTOMHAsE OpOUTAaIIb, paNyC
aToMa, XMMHYECKasl CBfA3b, MOJSPHAs W HEMOJSpHAs KOBAJIECHTHAs CBSI3b, MOHHASI CBSI3b, WOH,
KaTHOH, aHUOH, PACTBOP, MaccOBasi J10JIs1 BELIECTBA (IIPOLIEHTHAs! KOHLIEHTPAIsl) B paCTBOPE;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUNH U MPUMEHSTH
9TH MOHATHUS TPU ONMKMCAHUU BEIIECTB U UX MPEBPAILCHUM;

o UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JJI COCTaBJIeHUS (POpPMyJ BELIECTB U
YpaBHEHUN XUMHUYECKUX PEaKLUi;

o OTIPEeIIATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETICHD
OKHCJICHHS JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, IPHHAIICKHOCTD BEIIECTB K ONPEIACIEHHOMY
KJIacCy COEAMHEHHH 1o QopmyiaM, BHUJ XUMHUYECKOW CBS3U (KOBaJieHTHass W HOHHAs) B
HEOPraHUYECKUX COCMHEHUSX;

o packpeiBaTh  cmbica  Ilepmogmueckoro  3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHMMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOWMCTB XMMHUYECKHX 3JIEMEHTOB
OoT ux nojoxeHus B Ilepuonnueckoil cucteme, 3aKOHOB COXPAHEHHS MacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUECHHsI, 3aKOHAa ABOTaJipo;

o OMKCHIBATh U XapakTepu3oBaTh Tabmuunyio (opmy I[lepuoguyeckoil cucTEeMBbI
XUMUYECKHUX DJIEMEHTOB: Pa3jIM4aTh MOHATHS «TJIaBHAs moAarpynmna (A-rpyrma)» U «rmodouHas
noarpynna (b-rpymnmna)», Manbsle u OoyblIMe MEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPHIC
umerotes B tabnune «lleproamueckas cuctema XuMHYeckux anemMenToB J[. M. MenneneeBay ¢
YHUCIIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsil
spa, 001Iee YICIIO AIEKTPOHOB U PaCIpeACTICHHE UX MO AJIEKTPOHHBIM CIIOSM);

. KJIacCU(UIMPOBATh XUMHUYECKHE DJIEMEHTBHI, HEOpPraHWYeCKHEe BEIIEeCTBa,
XUMHUYECKHE Peakiuu (110 YUCIYy U COCTaBy YYacTBYIOUIMX B PEAKI[UU BEIECTB, MO TEIIOBOMY
dbdexry);

o XapakTepu3oBaTh (ONHUCBHIBaTh) OOIIME XMMHMUYECKHE CBOMCTBA BELIECTB
pa3MyYHBIX KIACCOB, IMOATBEpXKAas OMUCAHHE TMPUMEPAMU MOJICKYJISIPHBIX YpaBHEHMIA
COOTBETCTBYIOINX XUMUYECKUX PEAKIUI;

. IIPOrHO3MPOBAaTh CBOMCTBAa BEIIECTB B 3aBHUCUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOKHOCTH MPOTEKAHHSI XUMUYECKUX MIPEBPAIICHUI B Pa3JIMYHBIX YCIOBUSIX;



o BBIYMCIIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO AJIEMEHTa 1Mo (opMyJie COeAMHEHUS, MACCOBYIO JIOJIO BEIECTBA
B PacTBOpE, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUYECKON PEAKIIUU;

o IIPUMEHSATh OCHOBHBIE OINEPALUHU MBICIUTEIBHON NEATEIbHOCTH — aHalIu3 HU
CHHTE3, CpaBHEHHE, 0000IICHNEe, CUCTEMAaTH3aINI0, KIacCU(UKAINIO, BBISABICHHE MPUYHHHO-
CJIEICTBEHHBIX CBSI3€U — JIJISl N3yUYEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKLIUil, €CTECTBEHHO-

HAyYHBIC METOJBI TO3HAHHWS — HAOIIOJECHUE, W3MEPCHHE, MOJCIIHPOBAHKE, JKCICPUMEHT
(peaTbHBIN M MBICJICHHBIN );
. CJIEZIOBaTh IpaBHJIAM IOJIb30BAHHUS XUMHUYECKOH IMOCYIOi W J1abOpaTOpHBIM

o0opynoBaHHEM, a TakkKe IpaBuilaM oOOpalleHuss C BEIeCTBAMU B COOTBETCTBUU C
UHCTPYKLMSMHU 110 BBIIOJHEHHUIO Ja0OpaTOPHBIX XHMHYECKHUX OIBITOB IO IMOJYYEHHIO U
COOMpaHUIO Ta3000pa3HBIX BEUIECTB (BOJOPOJNA M KHCIOPOAA), MPUTOTOBICHHUIO PACTBOPOB C
ONpEeACIEHHOM MaccOBOM JOJE€M PpacTBOPEHHOIO BELIECTBA, IUIAHUPOBATH M IPOBOJIUTH
XUMHUYECKHE SKCIEPUMEHTHI M0 pPaclo3HaBaHUIO PAcTBOPOB IIEJIOYEH M KHUCIOT C MOMOUIBIO
UHAUKATOPOB (Takmyc, ¢eHondTaaer, METUIOPAHXK U IPYTHE).

K konmy oOydenust B 9 kjiacce mpeIMeTHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTb y 0OYyUAIOLIMXCS YMEHUH:

o pacKpbIBaTh CMBIC] OCHOBHBIX XUMHUYECKMX IOHATHNA: XUMHWYECKHH DIIEMEHT,
aTOM, MOJIEKyJa, UOH, KaTHOH, aHMOH, IIPOCTOE BELIECTBO, CIOXHOE BEIIECTBO, BAJIEHTHOCTb,
JJIEKTPOOTPHULATEIBHOCTD, CTEIEHb OKUCICHMS, XUMHYECKas peakuus, XUMHUYECKas CBs3b,
TETUIOBON d(PQEKT peakiuu, MOIb, MOJISIPHBIH 00BEM, PacTBOp, HIEKTPOJIUTHI, HEITEKTPOIHUTEHI,
NIEKTPOJIUTHYECKAs JUCCOLMALNSA, PEAaKUUW HOHHOTO OOMEHa, KaTajlu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble H HEOOpAaTHUMBIE pPEAKIMH, OKHCIUTEIbHO-BOCCTAHOBHTEIHHBIC
peakuuy, OKHUCIMUTEIb, BOCCTAHOBHUTEIb, OKUCIEHHE M BOCCTAaHOBJIEHHUE, aAJUIOTPOIMS,
aM(OTEpHOCTh, XMMHYECKasi CBA3b (KOBaJCHTHAs, MOHHAs, METAUNINYECKAast), KPUCTAITUNIECKas
peIIETKa, KOPpO3Usl METAUIOB, CIUIABbI, CKOPOCTb XUMHYECKOH pEaKLUH, MpeneiabHO
nonycrumas konuentpanus 111K Bemecrsa;

o WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUNH M MPUMEHSTH
9TH MOHATHUSA IIPU ONMCAHUU BEIIECTB U UX NIPEBPALLECHUM;

o UCIOJIb30BaTh XMMHMYECKYIO CHUMBOJIMKY JUISI COCTaBJIeHUS (DOpPMyJ BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUM;

. ONpEAENATh BAJICHTHOCTb W CTENEHb OKUCIEHMSI XUMHYECKHX D3JIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOIO COCTaBa, INPUHAMICKHOCTh BEILECTB K ONPEACIEHHOMY KJaccy
coeuHEeHuI no (GopmynaM, BUJI XMMHUYECKON CBS3M (KOBaJEHTHAsl, MIOHHAs, METAJUINYECKasi) B
HEOPraHMYeCKUX COCIMHEHMSX, 3apsil MOHa IO XUMHUYECKOW Qopmyie, XapakTep cpeabl B
BOJHBIX pacTBOpaXx HEOPraHWYECKUX COEAMHEHHUH, TUN  KPUCTAUIMUECKON  PElETKU
KOHKPETHOI'O BELIECTBA;

o packpsiBaTh cmbica  Ilepuommueckoro 3akona J[. M. MengeneeBa wu
JEMOHCTPUPOBaTh €ro IOHUMAaHME: OIUChIBaTh U XapaKTepu30BaThb TaOIU4HYI0 (opmy
[Teproanueckoil cUCTEMbl XUMUYECKUX JJIEMEHTOB: PA3jIMyaTh IOHATHUS «TJIaBHAs MOATPYyIIa
(A-rpynma)» u «mobounas noxarpynna (b-rpynma)y, Maneie U GoJbIINE TEPHOABI, COOTHOCUTH
0003HaYeHMsI, KOTOPbIE UMEIOTCS B IEPUOJUUECKON TaliuIle, C YUCIOBBIMU XapaKTEepUCTUKAMU
CTPOEHHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3aps]l A1pa, 00llee YUCIO 3JIEKTPOHOB U
pacrpesielieHiue UX MO 3JIEKTPOHHBIM CIIOSIM), OOBSACHATh O0IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB U MX COEIUHEHHH B Ipeleiax MallbIX MEPHOAOB U TJaBHBIX MOArPYII C
Y4€TOM CTPOEHHUS UX aTOMOB;

o KJaccu(uUUpoOBaTh XUMHUYECKHE DJIEMEHThl, HEOpPraHWYeCKHe BEIIECTBa,
XUMHUYECKHE peakuu (110 YUCITY U COCTaBy y4aCTBYIOUIMX B PEAKIUU BEILECTB, IO TEIUIOBOMY
3¢ dexTy, 10 U3MEHEHHUIO CTETIEHEH OKUCIIEHUS] XUMHUECKUX HJIEMEHTOB);

o XapaKkTepu3oBaTh (OMMCHIBATh) OOIIME U cHEelU(pHUUECKe XUMUYECKUEe CBOMCTBA
IIPOCTBIX YU CJIOXHBIX BEILECTB, IOATBEPKAsl ONUCAHUE NPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIHM;



L4 COCTAaBJIAATh YpPaBHCHUA BHGKTpOHHTquCKOﬁ Jucconmuanmm KHCJIOT, HIGJIO‘-IGﬁ u
coneﬁ, IIOJIHBIC N COKpaH_IéHHBIe YpaBHCHUA peaKuHﬁ HOHHOI'O O6M€Ha, YpaBHCHUA peaKuHﬁ,
MOATBCPKAAIOIMIUX CYIHICCTBOBAHHUE TCHETHUYCCKOM CBS3U MCXKAY BCHICCTBAMHU PA3JIMYHBIX
KJIaCCOB;

o pacKpbIBaTh CYIIIHOCTb OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX peakun
HOCPECTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCca ITUX peaKIuii;

o [IPOTHO3UPOBAThb CBOMCTBA BELICCTB B 3aBUCUMOCTH OT MX CTPOEHHS,
BO3MOKHOCTH IPOTEKAHUS XUMUYECKUX NPEBPALICHUI B Pa3JIUYHBIX YCIOBUSAX;

o BBIYMCIIAT OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB,

MacCOBYIO JOJI0 XUMHUYECKOTO AJIEMEHTa 1Mo (opMyJie COeAMHEHUS, MACCOBYIO JIOJIO BEIIECTBA
B PacTBOpE, MMPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHYECKOW pEaKIInu;

. coONrofaTh TpaBHia TOJB30BAHUS XUMHUYECKOW IOCYJIO0M M J1ab0paTOPHBIM
o0opynoBaHUEeM, a TaKXKe MpaBuiia 0OpAIIeHUs C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKIUSIMU
10 BBITIOJHEHUIO J1A00PAaTOPHBIX XHMHUYECKUX OIBITOB IO TMOJIYYCHHI0 ¥ COOMpaHUIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOTO ra3a);

o MPOBOAMWTH pEaKUUU, MOATBEPKIAIONINE KadeCTBEHHBIH COCTAaB Pa3IUYHBIX
BEIIICCTB: PACIO3HABATh ONBITHBIM ITYyTEM XJIOpUI-, OPOMUI-, MOAHI-, KapOoHaT-, docdar-,
CWJIMKAT-, Cynb(aT-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS U HOHBI H3yYEHHBIX METaJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMYECKUX BEIIECTB;

o MPUMEHSATh OCHOBHBIC OIEPALIUM MBICIUTEIBHON JIEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IeHHEe, CHCTEeMAaTH3allhI0, BBIABICHUE MPUUYUHHO-CIEICTBEHHBIX
CBS3€M — JJIi M3YYEHHsS] CBOMCTB BEIIECTB M XUMHUYECKHX PEAKI[UH, €CTeCTBEHHO-HAyYHbIC
METOJIbl TO3HAHUS — HAOMIOACHHE, U3MEPEHHE, MOJCIUPOBAHHE, DKCIEPUMEHT (peallbHbIl U
MBICJICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoaunuyecTBO 4acoB
Ne HaumenoBaHue pa3iejioB U TeM JuieKTpOHHBIE (UG poBbIE)
n/n MPOrpaMMbl Bceero KoHTpOIbHBI HpakTiieckn o0pa3oBaTe/ibHbIE PeCypChl
e padoThl e padoThbl
Paznen 1. [lepBoHayaibHbIe XUMHYECKHE MOHSTHUSA
1.1 zil/’?ed(l:d:BOI;leiIXIf;aI/’I[ gggsf;zewoﬁ 5 2 bubmorexa LHOK
ESTENBHOCTH HET0BEKA https://m.edsoo.ru/7f41837¢
1.2 BeniecTBa 1 xuMu4yeckue peakiuu 15 1 Egg:jﬁé;asﬁgﬁﬁ 41837¢
Hroro no pazueny 20
Pasjen 2. BaxkHelilne npeacTaBuTe 1M HEOPraHMYeCKUX BellleCTB
71 Boznyx. Kucnopon. Ilonsitue 06 6 bubnnorexa [JOK
OKCHIaxX https://m.edsoo.ru/7f41837¢
29 Bogopon. [lonarue o kucnorax u 3 1 bu6nmoreka [IOK
COJISIX https://m.edsoo.ru/7f41837¢
23 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnorexa [JOK
OCHOBAHHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnmnoreka [JOK
) COCTMHEHHI https://m.edsoo.ru/7f41837¢
Hroro no pazueny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aTOMOB.
XuMnueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBHUTE/IbHbIE peaKIIUN

Ilepuonuueckuii 3aK0H U
[Tepuonuueckas cucrema
XHMHUYECKUX djieMeHToR /1. U.
MenpeneeBa. CTpoeHue aToma

3.1

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

39 Xumnueckas cBsa3b. OKUCIUTEIBHO- 3

BOCCTAHOBUTCJIbHBIC PCAKIINN

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢



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

Hroro no pazneny 15 bubmmorexa LTOK
https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
[TPOTPAMME
9 KVIACC
KoanuecTBo yacoB JIeKTPOHHbIE
N n/m E;:FD;ZILO;:::* HE PR Bcero Kourpossu HpakTiieck ﬁ%‘;‘;’EOOBB:TI;)IBwa
ble padoThl e padoThbl pecypebi
Pa3znen 1. BemecTBO 1 XUMHYECKHE PeaKIIUN
11 [ToBTOpeHwue u yriyOiieHne 3HaHu| 5 1 bu6numorexa [IOK
OCHOBHBIX pa3JIelioB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnorexa [JOK
peakiui https://m.edsoo.ru/7t41a636
13 DIEKTPOTUTHYECKAS JUCCOLHAIIHS. 3 1 1 bubnuoreka [JOK
XHUMHYECKHE PEaKIIMH B paCTBOPaxX https://m.edsoo.ru/7f41a636
Ntoro no pazgeny 17
Pa3gen 2. HeMeTa/JILI M BX CO€THHEHU S
21 OO01mas xapakTepuCTHKa XUMUYECKIX 4 1 bubnmnorexa [JOK
) anemeHToB VIIA-rpymiebl. ["agorenst https://m.edsoo.ru/7f41a636
OO6m1as XxapaKTepUCTUKAa XUMHUYECKUX
2.2 BHeMeHTOIf VIA{)prHHLI. Cepa u e€ 6 Egg:f;ﬁiﬁiigﬁn 412636
COCTMHECHUS
OO6m1as XxapaKTepUCTUKAa XUMHUYECKUX
2.3 BHeMeHTOIf VA—IlzpynnH. A3or, hochop u ux 7 1 Egg:f;ﬁiﬁiigﬁn 412636
COCTMHECHUS
24 OO01as xapakTepUCTUKa XUMUYECKUX 3 1 ) bubnnorexa [IOK
anemeHToB [VA-rpynmel. Yriepon u https://m.edsoo.ru/7{41a636



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

erMHI/If/'I U UX COCANMHCHUA

Hroro no pazueny 25
Paznen 3. Merasuiibl M1 UX COeTMHEHMS
. bubnnoreka [IOK
31 Obuwpe CBOACTEA METAIIOB 4 https://m.edscl)_E).ru/7f41a636
32 Bakueime MeTayuibl M X COSIUHEHUS 16 1 Eggg;ﬁiﬁiﬁgﬁn 412636
Ntoro no pazgeny 20
Paznen 4. Xumusi 4 OKpyKamomas cpeaa
4.1 BemecTBa 1 MaTepualbl B )KU3HU YEIOBEKA 3 Brbmiorexa [JOK
https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
PesepBHOE Bpems 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4
MMOYPOYHOE IINIAHUPOBAHHUE
8 KJIACC
Koan4yecTBO 4acoB
e Kontpoas | Mpakrie Harta DJIeKTPOHHbIE HU(PPOBLIE
u/n Tema ypoka Beero HEre e usyue o0pa3oBaTe/bHbIE
HUSA pecypcsl
padoTsbl padoTsbl
1 [Ipeamer xumuu. Ponb XUMUHU B KU3HA 1 bu6nmoreka [JOK
yenoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METOAAX MO3HAHMS B XUMHH 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0d227¢
, | Domeeasptorte | o | BuGmorera LOK
https://m.edsoo.ru/ff0d23dc
712a00paTOPHBIM 000PYIOBAaHHEM)
4 Yucrele BemecTBa U cMecd. CriocoObl 1 bubnmoreka [JOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc

pas3aeseHusl cMecen

https://m.edsoo.ru/ff0d26ca

[Tpaktuyeckas padora Ne 2 «Pa3nenenue

bubmuoreka [JOK

5 cMmecelt (Ha mpuMepe OYMCTKU MTOBAPEHHOM https://m.edsoo.ru/f0d28c8
COJIN)»
6 ATOMBI ¥ MOJIEKYIIEI bubmorexa [IOK
y https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHE AIEeMEHTBI. 3HaKH (CUMBOJIBI) bu6nmorexa [JOK
XAMHAYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTele U CIIOKHBIE BEIIECTBA bubmorexa [IOK
P B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIIPHOE YICHHE bubmorexa LOK
yIupHoe ¥4 https://m.edsoo.ru/ff0d2d50
10| Kenmriooxan Gopymn. Bancernoers atoos BuGmorera LIOK
PMYJIa. https://m.edsoo.ru/ff0d2eae
XAMHAYECKHUX DIIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubmuoreka [JOK
OTtHocHuTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBasi 10511 XMMAYECKOT0 3JIeMEHTa B bu6mmoreka [{OK
COEIMHEHUN https://m.edsoo.ru/ff0d350¢
13 KomuuectBo BemectBa. Mo, MossipHast bu6nuorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYECKUE SIBJICHUSL. bu6mmorexa [IOK
XuMHUYeCKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus NpOTEKaHUs bu6nuorexa [JOK
XUMHUYECKUX peaKlni https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BrerunciieHns Koau4ecTBa, Macchl BEIIECTBA 110 bu6nuoreka [JOK
YpaBHEHUSM XUMHUYECKHUX PEAKITUH https://m.edsoo.ru/ff0d5708
18 Knaccugukanus XuMHU9ecKuX peakiui bubnnorexa [IOK

(coenuHeHusl, pa30KeHHs, 3aMEIICHUS,

https://m.edsoo.ru/ff0d3{34



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
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

oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-

bubmuoreka [JOK

19 IHIHKIIOLICIHCT. O6O6HEGHHG " https://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3aIUs 3HAHUN
20 Kontponsnas padora Nel mo treme «Bemectsa bubnnorexa [IOK
U XUMHUYECKUE PEAKLIM» https://m.edsoo.ru/ff0d4290
2| Koo sttt npotros semetnao BuGmorera LIOK
poaL p HIECTBO. https:/m.edsoo.ru/ff0d448e
Oson
22| somenopons (pentstn ormenomet, roperne) BuGmorera LIOK
POZa peaKil » TOPCHHC). https:/m.edsoo.ru/ff0d4614
INousatue 06 oxcugax
23 | mbopmropm s nposmo BuGmorera LIOK
patop P ) https://m.edsoo.ru/ff0d497a
[IpuMeHeHne Kucnopoaa
2| nemm o oo Yoo BuGmorera LIOK
p yp ’ https:/m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTCPMHUYCCKHIX PEAKIIHIX
25| Imepmenatne sonma aoen oo BuGmorera LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPALICHUS
26| oo Eotmamns tenmers BuGmorexa LIOK
y . P poAd, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
27 Bonopon — a5ieMeHT 1 MpocTOoe BEIECTBO. bubnnorexa [IOK
Haxosxienue B mpupojie https://m.edsoo.ru/ff0d4dd0
78 dOusndeckue 1 XUMUYECKHE CBOMCTBA bubmuoreka [JOK
Bojopoja. [Ipumenenue Bogopoa https://m.edsoo.ru/ff0d4dd0
29 IToHsATHE O KUCIOTAX U COIIX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI MostydeHust BOAOPOia B bu6nmoreka [JOK

Jab0paToOpUH

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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[IpakTuyeckas padora Ne 4 o Teme

31 «[Tonmydenne u coOupanue BOI0poOIa bubmorexa LIOK
Y P AOPOAA, https://m.edsoo.ru/ff0d4{42
M3Yy4YEHHUE €ro CBOMCTBY
. N bubnuorexa [JOK
32 Mosipablii 00bEM ra3oB. 3aKoH ABOTapo https://m.edsoo.ru/f0d542¢
jy | e it conmeTe s B 10K
HOMY y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
o | o tubuon o e B 10K
peariiit 58 https://m.edsoo.ru/ff0d5708
OTHOIICHUI Ta30B
35 DOU3NUECKUE U XUMHUUYECKHE CBOMCTBA BOIbI bubmnorexa [IOK
A https://m.edsoo.ru/ff0d587a
. bubmuoreka [JOK
36 CocraB ocHoBanui. [TonsiTne 06 MHIUKAaTOpax https://m.edsoo.ru/f0d59e2
57| monscommonmse pacraops. Maccosen rons Bumorexa LIOK
» pabTBOpL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
38 Eﬁaﬁﬁg(};ﬁ{% 6(;:2;;\? f)]? 2 :;Mz [N (303 (0) bubmorexa LIOK
p . cb P! peA https://m.edsoo.ru/ff0d5Seba
MacCOBOM J0Jiel pacCTBOPEHHOTO BEIIECTBA»
39 KonTtponsHas pabora Ne2 o reme bubnnorexa [IOK
«Kucnopoa. Bomopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, Kiaccu(UKaIIUs, bubnnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
4 o, oononm. n avbotepus Bumorexa LIOK
: P https://m.edsoo.ru/ff0d664¢
OKCHJIOB
42 OcHoBaHHS: COCTaB, KJIacCHU(DUKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XuMUYECKHE CBOMCTBA bub6nuoreka [IOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsl: cocra, kinaccudukarus, bu6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue 1 XMuMHYECKHUE CBOMCTBA KUCIOT bubsmorexa [IOK
yi https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIIATypa, CIIOCOOBI bubnuorexa [JOK
46 »
MIOJIyYEHHUsl, XUMUYECKUE CBOWCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas pa6ora Ne 6. Pemenue
47 AKCIIEPUMEHTATIBHBIX 33a4 10 TeEME bubnnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COETUHEHUI
['enernueckas cBSA3b MEXKAY KilaccaMy bubnnorexa [IOK
48 o
HEOPraHUYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
4 .
9 O0o001IeHre U cUCTeMaTU3allusl 3HAHU I https://m.edsoo.ru/00ad9ch?
50 KonTponbnas padota Ne3 no teme "OcHOBHbIE bubnnorexa [JOK
KJIACChl HEOPTraHUUECKUX COeAUHEHHUH" https://m.edsoo.ru/00ad9¢ela
S| xupsracckax snewenton. Homrmue o rpymnax Bubmiorera LIOK
) Py https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
2 cntrewa anvmcorn steventos 11 ubmmotera LIOK
T https://m.edsoo.ru/00ada52c
Menpeneena
53 [lepuonsl, Tpymnmnel, TOATPYIIIEI bubmmorexa HOK
PHOEL, TPY » OATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubnnorexa [JOK
N3otormbl https://m.edsoo.ru/00ada342
s | e shepomu ooonnes e BuGmorera LOK
pHOA T https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTuKa XUMUIECKOTO DIEMEHTA 110 Bubnorexa [IOK
56 ero nosioxkenuto B [lepuognyeckont cucreme

. . MeHnaeneeBa

https://m.edsoo.ru/00ada824
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3nauenue [lepuoguyeckoro 3akona st BuGnuotexa LIOK
>7 DA3BHTIL FAYKH H TPATCTHICH. A1 ! https://m.edsoo.ru/00ada96e
MenpeneeB — y4EHBIN, IIEIArOT W IPAKIAHIH
PesepBHeIi ypok. O000IICHHE 1 Buborexa LIOK
58 cucremaru3anus 3HaHuH / Beepoccuiickas 1 1 https://m.edsoo.ru/00adb33c
IpoBepoyHas pabora
KonTponbHas padorta Ne4 mo teme «CtpoeHue BuGnuotexa LIOK
59 aTroma. XuMH4ecKas CBs3b» / Becepoccuiickas 1 1 https://m.edsoo.ru/00adb486
MpoBepoYHas pabora
60 DNeKTPOOTPHUIIATEITLHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHYECKUX AJICMEHTOB https://m.edsoo.ru/00adaab8
61 Honnas xuMuueckas CBI3b 1 Eggg;ﬁiﬁiﬁgﬁo 0adac34
62 KoBanentHas nosisipHasi XuMHU€eCKas CBS3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossipHas XUMUYECKas CBSI3b 1 Eggf;l/ﬁeelilasg)orﬁ/o 0adaabs
bu6nmoreka [JOK
64 Crenens oxucnenus ! https://m.edsc])_E).ru/OOadan8
65 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 1 bubnmorexa [TOK
https://m.edsoo.ru/00adb076
66 OKHCIUTEIN B BOCCTAHOBUTEIIN 1 bubmorexa [IOK
https://m.edsoo.ru/00adb076
P BHBIN K. HUE U
67 CIig:EMaTmZEI(;H 3851?1?1;111 Eo TeeMe «CtpoeHnue 1 Bubmorexa OK
arona. XiMIIECKas CBA3hy https://m.edsoo.ru/00ad9cb2
63 PezepBHblit ypok. O000mIeHNE 1 1 bubnnorexa [IOK
cUcTEMaTU3alns 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5
9 KJIACC
‘ Ne ‘ Tema ypoka KosnuecTBo yacos ‘ Hara ‘ DJIeKTPOHHbBIE HU(PPOBLIE ‘
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n/n KonTpoasn HU3Y4YeH o0pa3oBaTe/ibHbIE
IIpakTHyec
Bceero HbIE s pecypcbl
KHe padoThl
padoThI
[lepuonuueckuii 3akoH. [lepuoanueckas
POz pHoZ bu6mmorexa [{OK

cHCTeMa XMMHYEeCKHuX d1eMeHToB JI. 1.
Meunneneena

https://m.edsoo.ru/00adb59e

3aKOHOM€pHOCTI/I B U3MEHEHUH CBOMCTB

2 XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa [IOK
PBRDCTP https:/m.eds00.ru/00adb6b6
TIEPHOJIOB
3 Knaccudukanus u HoMEeHKIIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2
Bunnl XuMH4YeCKOU CBSI3U U THUIIEI bu6mmorexa [{OK
4 N 1
KPUCTANINYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel mo reme
5 «[ToBTOpeHue u yrnyOaeHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
Krnaccudukanus XuMHYEeCKUX PEaKIIHiA 1O bubnuorexa [JOK
6 1
pa3IMYHBIM MPHU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTU XMMHUYECKON PEaKIIHH.
7 [TonsiTue o FOMI())FGHHI)IX U reTe OFSHHLIL)I( 1 bubmorexa HOK
p https://m.edsoo.ru/00adbe9a
peaxusax
[ToHsITHE O XUMHUYECKOM PAaBHOBECHH.
@DaxTOopHl, BAUSIOLUIUE HA CKOPOCTh bubnnorexa [IOK
8 . 1
XUMUYECKON PEAKIIUH U TTOJIOKEHUE https://m.edsoo.ru/00adc28c
XHUMHYECKOTO PABHOBECHS
9 OKHUCIUTENHEHO-BOCCTAHOBUTEIIHHBIC 1 bubnuorexa [JOK
peakIu https://m.edsoo.ru/00adcade
10 Teopust 3NEKTPOIMTUUECKON TUCCOIIHAIIAH. 1 bu6nuorexa [JOK
CunpHble U clla0dble AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
bu6mmoreka [{OK

11

Honnble ypaBHEHUS peakiHii

https://m.edsoo.ru/00add448
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XUMHUYECKUE CBOMCTBA KMCJIOT U OCHOBAaHUU

12 B CBETE MPEJICTaBICHUN 00 bubmorexa [IOK
peATTARTC! https:/m.edsoo.ru/00add5d8
ANEKTPOJIUTHICCKON JTUCCOITUAITTU
13| mporcrasnemii 06 smerpommtecr BiuGmaorerca LIOK
pedl p https://m.edsoo.ru/00add8b2
JUCCOLUAIIUI
14 [TonsiTue o runponuse coneun bubmmorexa HOK
ad https:/m.edsoo.ru/00add9d4
. bubmuoreka [JOK
15 O0o001IeHre ¥ cuCTeMaTU3allusl 3HAHU I https://m.edsoo.ru/00addd12
16 [Ipaktuyeckas padora Ne 1. «Pemenne bubnnorexa [IOK
SKCIIEPUMEHTAIBHBIX 33a4» https://m.edsoo.ru/00addbfa
17| Onexpommacoran mecoumas ubmiorera LIOK
p o HHMATIA. https://m.edsoo.ru/00addecO
XHWMHUYECKUE PEAKIMH B PACTBOPAX)»
18 OO01mas XxapaKTeprCcTHKA TAJIOTCHOB. bubnuorexa [JOK
XHWMHUYECKHE CBOMCTBA HA ITPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19| xummscone coocraa, nonyueme BuGmiorexa IOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20| lonyuene commol aicrore, asysere ubmorera LIOK
Iy YA https://m.edsoo.ru/00ade348
CBOMCTBY»
| Do e oo BuGorea 10K
PCaKILi, A p a https://m.edsoo.ru/00ade488
M30BITKE
2 OO01as xapakTepucTka 3JeMeHTOB VIA- bubnnorexa [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
33| Hoxonsenc copn n 6 coommeni ubanoresa IOK
A p 4 https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA CEPBI
24 CepoBoiopof, cTpoeHne, GU3NIECKue U bubnnorexa [IOK
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XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802

Oxcupl cepbl. CepHast KHCIOTa, (pu3nyecKue

bu6moreka [{OK

25 .

U XUMHUYECKUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaKIINH, JIeKAIINEe B OCHOBE

26 MIPOMBIIIIJIEHHOT'O CII0C00a MOTy4YeHHUS bubnmnoreka [JOK
CEPHOU KUCJIOTHI. XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIIel CpeJibl COeTUHEHUSIMHU CEPhI
Brrauciierne MaccoBoi 1071 BBIXOa bu6moreka [IOK

27
IIPOJYKTA peakluuu https://m.edsoo.ru/00adec8a

O11ast XapakTepUCTUKA SJIEMEHTOB V A-
28 rO III:[IHLI PFBOT pacn OCTPaHEHHE B I'IV nupoje bubmmorexa [IOK
Py ' » Paciipoctp '© B [IPHPOZE, https://m.edsoo.ru/00adeea6
(du3HYeCKre U XUMUICCKUE CBOWCTBA
AMMHaK, ero (pu3NYecKre U XUMHIECKUE bubnnorexa [IOK
29 .
CBOMCTBA, MOJIYYCHUE U IPUMECHECHHE https://m.edsoo.ru/00adf004
[TpakTuueckas padora Ne 3 mo Teme
30 <<1PIOJI eHue al\fMHaKa J\I{IS €HHE €ro bubmmorexa LHOK
Y 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A30THas KHCIIOTa, €€ Pu3nyeckue u bubnnoreka [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH aMMOHHUS

3 B Kau€CTBE MUHEPATbHBIX YAOOPECHU. bubnnoreka [JOK
XHUMHUYECKOE 3arpsi3HEHUE OKpPYKaroIen https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHUSIMU a30Ta
docdhop. Oxeun docdopa u dpocdopHas

33 KI/ICJIq())TE (}O@I/I:;er((i:)lméb prn(l\zlpzqecql)cne(b P bubmorexa LHOK

L https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJIyYECHUE
Hcnonb3oBanue ¢pocdaroB B KauecTBe
34 MHHEPATbHBIX qc)>6 (EHI/Iﬁ 3arpsi3sHEHUE bubmorexa [OK
PILHLIX YA100D - arp https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpefibl hochaTaMu

35 Yraepon, paclipoCTpaHEHHUE B IPUPOJE, bubnnorexa [JOK
¢du3nvecKne 1 XUMHYECKHE CBOCTBA https://m.edsoo.ru/00adfd9c

36 Oxcuppl yriaepoja, ux pusndeckue u bubauoreka [IOK
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XHMUYECKHE CBOMCTBA. DKOJIOTHYCCKUE
HpO6HeMI>I, CBA3aHHBIC C OKCUOM YTJICpOoaa
av)

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

37 YronbHas KACIIOTa U €€ CONn bubmmorexa [TOK
https://m.edso0.ru/00ae006¢
IIpaktrueckas padora Ne 4 o teme
38 'Tlfon eHUe JP;GKHCHOFO rasa bubmorexa LOK
yi T ) " https://m.edsoo.ru/00ae027¢
KauectBennas peaxiiusi Ha KapOOHAT-MOH
39 [TepBoHavabHBIC MOHATHS 00 OPTAHUYECKUX bu6nuorexa [JOK
BEIIIECTBAX KaK O COCIMHEHHUSX yriepoja https://m.edsoo.ru/00ac054¢e
40 Kpemnuii u ero coequHeHUs bubmmorexa [TOK
P A https://m.edsoo.ru/00ac080a
IIpakTuueckas padora Ne 5. Pemenne
41 3Kpcne I/IMeHTaJ'IIlHLIX 3a7a4 0 TEME bubmorexa [JOK
P N . https://m.edsoo.ru/00ae0bf2
«Baxkueime HeMeTaUIbl U UX COSINHEHNS
42 KontponsHas padora Ne3 mo teme bubnnorexa [IOK
«Baxxuelnme HemMeTaUIbl M UX COCIUHEHU https://m.edsoo0.ru/00ac0el 8
OO6m1ast XapakTepruCTHKa XUMHUECKHX
43 3JIEMEHTOB — METAJUIOB. MeTtajuinueckas bubnuorexa [JOK
CBSI3b U METAJUTMYECKAS] KPUCTATNYECKAS https://m.edsoo.ru/00ael103e
peméTka. Pu3nUeCcKre CBOMCTBA METAJNIOB
X €CKHE CBOMCTBA METAJIIOB.
44 9;12:2‘1 OXI;IHMI/I‘feCI;I(I;I; ;I;/I fmnJI HI:KGHI/Iﬁ bubmorexa LIOK
P pAd P https://m.edsoo.ru/00ael 156
METAJIOB
OO0mue criocoObl MOTYICHHS] METAJIOB.
CrnnaBel. Beruncnenus no ypaBHeHUsAM bu6numoreka LIOK
45 N
XUMUYECKUX PEAKIIUN, €CITH OJIUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJICP)KUT MPUMECH
46 ITonsATHE O KOPPO3NH METAIIJIOB Bubmorexa OK
PP https://m.edsoo.ru/00ae1278
b K
47 IIleno4ynbie MeTaIbI nomorexa O

https://m.edsoo.ru/00ae14b2
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bu6mmoreka [{OK

48 OKcuIbl ¥ TUAPOKCUABI HATPUS U KAJIUS https://m.edso0o.ru/00ae]14b2
49 [IenmouHo3eMeNnbHBIC METAJIIBI — KaIbLHUH 1 bubmuoreka [JOK
MarHHHi https://m.edsoo.ru/00ael5e8
50 Baxneinme coeIMHEHNS KAJIbIIUS Brbmaozexa HOK
https://m.edsoo.ru/00ael5e8
51 O06001IeHrEe U CHCTEeMAaTH3alKs 3HAHUH
52 JXKEcTkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHHUs bubmorexa HOK
https://m.edsoo.ru/00ae1886
53 [TpakTuueckas padora Ne 6 mo Teme bubnnorexa [JOK
"YKé&cTkoCTh BOJBI U METO/IbI €€ yCTpaHEHUsI" https://m.edsoo.ru/00aelae8
. bubnnoreka [IOK
>4 AmomuHii https://m.edS(])_E).ru/Oan 1c64
55 AMdoTepHbBIE CBONCTBA OKCHJIA U bubnnorexa [JOK
T'HJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmorexa [{OK
>6 Keneso https://m.edS(])_E).ru/Oan 1d86
57 Oxcupl, THIPOKCUIBI U coyn xkene3a (1) u bu6nuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CUCTEMATU3aIIMs 3HAHUI
59| omencpemenmanms st morowe. BuGaorercs LIOK
«Bakueime MeTauibl U UX COSTUHEHUS hitps://m.edsoo.ru/00ae3de8
Berarcnenus o ypaBHEHUSIM XUMHUYECKUAX
60 | usbumce num conopar npivcer. BuGamorexa LIOK
Brrunciieans MaccoBOil O BEIXOJA https://m.eds00.m/00ae1750
MIPOJYKTA peaKluu
61 O06001IeHNEe U CUCTEMATU3aIlMs 3HAHUI
62 KonTtponsHas padora Ne4 mo reme

«Bakueime MeTaylibl U BX COSTUHEHUS
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63 BemectBa 1 Mateprainsl B IOBCEAHEBHON 1 bubnnorexa [IOK

YKU3HM YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH 1 bubnnorexa [JOK

Cpelbl https://m.edsoo.ru/00ae4270
65 Ponp XxuMuM B pelieHnn 3KOJ0THYECKUX 1 bubnnorexa [IOK

poosieM https://m.edsoo.ru/00ae4270
66 PesepBHrlit ypok. O60011eHNE U 1 bu6nmorexa [JOK

cUcTeEMaTU3alns 3HaHUI https://m.edsoo.ru/00ac0d0a
67 PezepHblit ypok. O600mIeHne 1 1 bubnnorexa [IOK

CUCTEMaTH3aIusl 3HAHUI https://m.edsoo.ru/00adb33c
63 PezepHblit ypok. O600mIeHNE 1 1 bubnnorexa [IOK

CHCTeMaTHu3alus 3HaHuM

https://m.edso0o0.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

8 KUIIACC
Kon
nposeps .
eMOro IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
00pa3oBaTeJILHON NPOrPaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJibTa
Ta
1 [To Teme: «IlepBoOHaYaIbHbIC XUMHYECKUE MOHSITUSD)
pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX TMIOHATHNA: aToOM, MOJEKYyIa,
XUMUYECKUM DJIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAST M HEOAHOPOJHAs), BaJCHTHOCTb, OTHOCUTEIbHAs aTOMHas H
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAsT Macca, MaccoBast
1.1 JOJIS XUMUYECKOTO 3JIEMEHTAa B COCJIMHEHUHU, MOJSPHBIA 00BbEM, XHMMHUYECKas
peakius, KilaccH(PHUKAIUSA  pEaKIMid: PEaKIUU  COCAMHCHHS, PCAKIUU
pa3oKeHUs], peakliy 3aMelIeHHs, peakiuu 0OMeHa, 9K30- U IHI0TEPMUUYECKUE
peaknuu, TETUIOBOW 3(PQEKT peakuu, pacTBOp, MaccoBas JOJs BEIECTBa
(mpoleHTHasl KOHIIEHTPAllKs) B pacTBOpE
12 WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSITHH U MPUMEHATH
) 9THU TIOHTHS IPH ONMCAHUU BEIIECTB M UX MPEBPAIICHHI
13 UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JUISl COCTaBJieHHs (OPMYI BEILIECTB U
) YpaBHEHUH XMMHUUYECKUX peakIui
1.4 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMsSI MAacChl BEILECTB, IOCTOSHCTBA
) COCTaBa, aTOMHO-MOJICKYJIIPHOTO YU€HHsI, 3aKOHa ABOTaJipo
1.5 OIpEEISATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COESIMHEHUSIX
1.6 KJIACCU(PUIIUPOBATH XUMUUECKHE PEAKIUU (TI0 YUCIY U COCTAaBY Y4aCTBYIOIIMX
) B PEAKIIMH BEIIECTB, MO TEIJIOBOMY YD PEKTy)
1.7 BBIYMCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
1.8 BBIUHCIISITh MACCOBYIO JOJTK0 XUMHUYECKOTO 3JIEMEHTA M0 PopMyJsie COSAMHEHHUS,
1.9 BBIYMCIISITh MACCOBYIO JIOJIIO BEILIECTBA B paCTBOPE
110 MPUMEHSTh €CTeCTBEHHOHAYYHbIE METOJbl IO3HAHHUA — HaAOIIOJIEHUE,
' U3MEpEHHUEe, MOIETUPOBAHUE, SKCIIEPUMEHT (PEeaIbHbIM U MBICJIEHHBIN)
2 [To Teme: «BaxxHeime npeACTaBUTENN HEOPTaHUYECKUX BEILIECTBY
21 pPacKpbhIBaTh CMBIC] OCHOBHBIX XHUMHYECKUX TIOHATHUH: OKCHJ, KHCIIOTAa,
' OCHOBaHHE, COJIb
29 ONpeeiATh NPUHAIIECKHOCTh BEUIECTB K ONPEACIEHHOMY KJIacCy COEAUHEHUN
' o ¢popMynam
2.3 KJIacCU(HUITMPOBATh HEOPTraHUUECKHE BEIIECTBA
XapaKkTepu30BaTh (OMHCHIBaTh) OOIIME XWMHUYCCKHUE CBOMCTBA BEIICCTB
2.4 pPa3IMYHBIX KJIACCOB, MOATBEpPKJasi OINHUCAHME NPUMEPAMH MOJICKYJISIPHBIX
YpaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEaKLUM
[IPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCHUMOCTH OT HX Kay€CTBEHHOIO
2.5 COCTaBa, BO3MOXXHOCTH MPOTEKAHUSI XMUMHUUYECKUX MPEBPAIICHUN B Pa3IMYHBIX
YCIIOBUSIX
26 ClIeIoBaTh MpaBUJIaM TMOJIb30BaHUS XUMHUYECKOW IMOCYI0M M J1a00opaTOPHBIM
' 0o0opyIOBaHUEM, a TAKXKE ITPABHJIaM O0pAIIeHHUs C BEIICCTBAMH B COOTBETCTBHH




C MHCTPYKIHUSIMH TIO BBIIOJHEHHIO JIAOOPATOPHBIX XWMHYECKUX OMBITOB II0
MOJYYCHHUI0O U COOMPAHHMIO ra3000pa3HBIX BEMIECTB (BOIOPOJA M KHCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C OINPEACIIEHHON MACCOBOW JIOJEM PAaCTBOPEHHOIO
BEIICCTBA, IUIAHUPOBATh M IPOBOJUTh XUMHUYECKHE OKCIEPUMEHTHI II0
pacro3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TIOMOIIBIO HHIUKATOPOB
(makmyc, peHondranenH, METUIOPAHXK U IPyTHe)

2.7

MIPOBOAMTH PAcU&ThI M0 YPABHEHUIO XUMUYECKOHN peakluu

[To teme: «llepuonuueckuii 3akoH W Ilepuoguueckass cucTeMa XUMHUYECKHX
sanementoB JI. M. MenneneeBa. CtpoeHne aToMOB. XHUMHUYECKas CBSI3b.
OKHCIUTENTEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN»

3.1

pacKpbIiBaTb  CMBICII  OCHOBHBIX  XHMHYCCKHUX MMOHSTHH: AApO  aroMma,
SHGKTpOHHHﬁ cJIou aToMa, aroOMHas Op6I/ITaJ'IB, paauyc aromMa, XUMHYCCKasd
CBA3b, IOJIApHAA W HCIOJIAAPHAA KOBAJICHTHASA CBA3b, SJICKTPOOTPHULATCILHOCTD,
HMOHHAasA CBiA3b, HOH, KATHOH, aHHMOH, CTCIICHb OKHMCJICHUA

3.2

KJIaCCI/Id)I/IIII/IpOBaTI) XUMHNYCCKHUEC 3JICMCHTHI
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ONKCHIBaTh U XapaKTepu3oBaTh TabnuuyHyto (opmy llepuonnueckoit cucremsl
XUMHUYECKHX 3JIEMEHTOB: pa3jinyarh MOHATUS «rJaBHas noarpynna (Arpymnma)»
u «noboynas noarpymnmna (brpynmna)y, «mainbie» u «00JbIINe) TePUoIbl

3.4

pacKpbIBaTh CMBICII [Teprnoauueckoro 3aKOHa .. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHE IEPHOJUYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHYECKUX AJIEMEHTOB OT UX MMOJ0KeHUs B [lepuoandeckoi cucreme

3.5

COOTHOCUTH 0003HAYCHHMS, KOTOphle HMeroTcs B Taonmie «llepuogudeckas
cucteMa xuMuueckux anemeHToB J[.MI. MenpaeneeBa» ¢ YHCIOBBIMU
XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XHUMHUYECKHUX AJIEMEHTOB (COCTaB M 3apsij
siipa, O0IIIee YHUCIIO SJIEKTPOHOB M PACIIPEACIICHHE UX T10 3JIEKTPOHHBIM CJIOSIM)

3.6

OMnpeaciATb CTCIICHb OKMUCJIICHUA 2JICMCHTOB B 6I/IHapHBIX COCAMHCHUAX

3.7

OMpeNesaTh BUJ XUMHUYECKOM CBs3M  (KOBaJeHTHasT W HWOHHAs) B
HEOPraHUYECKUX COCTUHEHHUIX

9 KJIACC

Kon
npoBepse
MOTI0
pe3yJabTart
a

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOTI'0 001ero 00pa3oBaHusi

[To Teme: «BeriecTBO U XUMUYECKasi PEAKIIHS»

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX IOHATUI: pacTBOP, IEKTPOJINTHI,
HERJIEKTPOJIUTBL,  DJIEKTPOJUTHYECKAsT UCCOLMALNSA, PEAKLIUM HOHHOIO
oOMeHa, KaTallm3aTop, XUMHYECKOe paBHOBECHE, OOpaTHUMbIE U HEOOpaTUMbIE
peakuuy,  OKUCIMTEIbHOBOCCTAHOBUTEIBHBIE  PEAKLUH,  OKUCIIHTEID,
BOCCTaHOBUTEIIb, OKUCIIEHUE U BOCCTAaHOBIICHHE, aJNIOTPOIUs, aM(OTEPHOCTS,
XMMHYECKasl CBsI3b (KOBAJIEHTHAs, MOHHAs, MeTaJUIMYecKasi), KpUCcTalInyecKas
peméTKa, CrIaBbl, CKOPOCTh XMMUYECKOM peakuu

1.2

HIUIIOCTPpUPOBATDb B3aUMOCBSA3b OCHOBHBIX XUMHWYCCKHUX MOHATHH U IMPUMCHATDb
9TH NOHATHUS IPHU ONNIMCAHWU BCIICCTB U UX npeBpameHHﬁ

1.3

COCTAaBJIATH YPAaBHCHUA BHGKTpOHHTHHGCKOﬁ Jucconuanuu KMucCJIoT, IIICJIO‘-IGﬁ u
coneﬁ, ITOJIHBIC COKpaH_IéHHBIC YpaBHCHHUS peaKuHﬁ HOHHOI'0 0OMeHa




1.4

PaCKpbLIBATH CYIITHOCTDb OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ
MMOCPCACTBOM COCTABJICHUS 3JICKTPOHHOI'O 0ajaHca dTHX peaKI_II/Iﬁ

1.5

MPOBOAMTH PACUETHI M0 YPABHEHHUIO XUMUYECKOU pEaKIiuu

ITo Temam: «HemeTamisl 1 UX COeAUHEHUS» U «MeTajjibl U UX COCIUHCHUS))

2.1

XapaKTepU30BaTh (OMHMCHIBATh) OOMMEe | CICHUPUICCKUEC XUMHUYCCKHC
CBOMCTBA MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPXkasi OMUCAHUE TPUMEPAMU
MOJIEKYJISIPHBIX W HMOHHBIX YPAaBHEHUW COOTBETCTBYIOIIMX XUMHUYECKUX
peaxkiun

2.2

COCTaBJIATH YpaBHCHHA peaKuHﬁ, MMOATBCPKAAIOIIUX CyIICCTBOBAHUC
TCHETUYCCKOM CBA3U MCKAY BCIICCTBAMM PA3JIMYHBIX KJIIACCOB
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MIPOTHO3MPOBATh CBOWMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS,
BO3MOXXHOCTM IIPOTEKAaHUs XUMHUYECKUX IIPEBpPALlCHUH B  Pa3JIMYHBIX
YCIIOBHSIX
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ClIeI0BaTh IpaBUJIaM I10JIb30BAHUSA XUMHUYECKOW MOCYI0M M J1ab0opaTOPHBIM
o0opyJOoBaHHEM, a TaKkKe MpaBUiIaM OOpalleHuss C BelIeCTBaMH B
COOTBETCTBUU € MHCTPYKUMSIMH IO BBIMOJIHEHUIO J1a00PaTOPHBIX XUMUYECKUX
OIBITOB MO MOJYYEHUIO M COOMPaHMIO ra3000pa3HBbIX BEILECTB (aMMHUaKa U
YIJIEKUCIIOro Ira3a)

2.5

MPOBOJAUTh PEAKLUHH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3IMYHbIX
BEIIECTB: PACIO3HABATh OIBITHBIM MYTEM XJIOPUI-, OpOMUA, HOAU, KapOoHaT,
docdar, cunmmkar, cynbdar, THAPOKCHIUOHBI, KATHOHBI AMMOHHS, WOHBI
M3YyYCHHBIX  METAJUIOB,  IPUCYTCTBYIOLIME B  BOJHBIX  pPacTBOpax
HEOPraHUYECKUX BELIECTB

[To Teme: «XuMUS U OKPYXKAOILAsL Cpeaay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xumuyeckux nonsatui: [IJIK Bemectsa;
KOppO3usl METAJUIOB

3.2

MPUMEHATh OCHOBHBIC ONEPALUU MBICIUTEIBHON NESTEIBHOCTH — aHAU3 U
CUHTE3, CpaBHEHHE, 0000INEeHHE, CHUCTEMATHU3AIMIO, BBISBICHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€H — JJIs M3y4YEHHUS CBOWCTB BEIIECTB M XUMHUYECKHX
peakiuii; eCTEeCTBEHHOHAyYHbIE METOJbl TO3HAHUSA — HAOJIOACHHUE,
U3MEepeHHe, MOJICTMPOBAHUE, SKCIIEPUMEHT (PeabHbIi U MBICTICHHBIN )

ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUSA

1

HepBOHa‘laJ'ILHLIe XUMHNYCCKHUC ITOHATHA

1.1

Hpe,Z[MCT XUMHH. POJIb XUMUH B )KM3HH YE€JIOBEKA. XMMHS B CUCTEME HayK. Tena u
BemiecTBa. OU3NUECKHUE CBOMCTBA BEILIECTB. ArperaTHoe COCTOsAHUC BCIICCTB

Iloustue o METOJaX IIO3HaAHHA B XUMMHMU. Ywucteie B€IICCTBaA U CMECCH. CnocoObl

12 pas3aeseHusl cMecel

13 ATOMBI ¥ MOJIEKYJIBl. XUMHUECKUE dNIeMEHThl. CHMBOJIBI XUMUYECKUX IJIEMEHTOB.
[IpocThie U CIOXKHBIE BEIIeCTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE
Xumuueckass (opmyna. BaleHTHOCTH aTOMOB XMMHMYECKHUX JJIEMEHTOB. 3aKOH

1.4 IMOCTOSIHCTBA cocTaBa BemlecTB. OTHOocHTENbHAs aToMHast Macca. OTHOCHUTEIbHAS
MOJICKYJISIpHast Macca. MaccoBast 10151 XUMHYECKOT0 3JIEMEHTA B COSAMHEHUH

1.5 KonnuecTBo BemniecTBa. Moisib. Monsipaas Mmacca. B3auMOCBsI3b KOJIMYECTBA, MACChI




U 4YHClia CTPYKTYPHBIX €IMHMUII BemiecTBa. Pacu€Trel mo dopmynaM XUMHYECKUX
COETUHEHUN

1.6

duznyeckre 1 XUMUYECKUE SABIIEHUS. XUMHUYECKasi peakius 1 e€ mpu3HaKku. 3aKoH
COXpaHCHHsS MacChl BEIIECTB. XHUMHUECKHe ypaBHeHus. Kiraccudukarms
XUMUYECKUX PEeaKIui (COeTMHEHMS], Pa3JIOKEHUs, 3aMeIeHUs, 0OMEeHa)

1.7

XUMHUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW IMOCYIOH, C MpaBUIaMHU
paborel B jabopatropun W npuéMamMu  oOpamieHus ¢ J1abopaTOpHBIM
o0OpyaOBaHWEM, W3y4YCHHE W ONHCaHue (U3NYECKUX CBOWCTB 00pa3IoB
HEOPraHMYECKUX BEIIEeCTB, HaOmoneHue ¢uznyeckux (IJIaBICHHUE BOCKA, TasHHE
Jb/1a, pAaCTHPAHKE caxapa B CTYIKE, KUIIEHUE W KOHACHCAIUS BOABI) U XUMUYECKHIX
(ropeHue cBeud, MPOKAIMBAHHE MEAHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C
KHCJIOTOW) SIBICHWH, HaONIOJEHHEe W ONHCAaHWE MPHU3HAKOB IPOTEKAHUS
XUMHUYECKHUX peaklui (pa3ioKeHue caxapa, B3auMOJCUCTBHUE CEPHOM KHCIOTHI C
XJopugoM  Oapusi, pasnoxenue runpokcupa wmemu(ll) mpm  HarpeBanuwm,
B3auMoJieiicTBie kene3a ¢ pactBopoMm conu Meau(ll), umsydenuwe cmoco6oB
pasneneHus cmeceil (C TMOMOIIBIO MarHuTa, (QHUIBTPOBAHWE, BBHIMTAPHBAHHE,
TUCTHIULSIIMS, Xpomartorpadus), TMpPOBEACHUE OYUCTKUA TOBAPEHHOW COJH,
HAOJIOZCHNE W ONHMCAHUE PE3YJIbTATOB MPOBEACHUS ONbBITA, HIUTFOCTPHPYIOLIETO
3aKOH COXPaHEHHMsI MACChl, CO3JaHIe MOJIeTIC MOJIEKY (IIapOCTEPKHEBBIX)

Bakneilne npeicTaBUTEIN HEOPraHMYECKHUX BEIIECTB

2.1

Bo3nyx — cmecs razoB. CocraB Bo3ayxa. Kwucimopon — 37I€MEHT W MPOCTOE
BemiecTBO. HaxokaeHue Kuciopoja B MNpupoae, (U3HYSCKUE W XUMHUYCCKHE
cBoiictBa (peakuuu ropeHus). Oxcuabl. [Ipumenenme kucnopona. CrocoObl
MOJIyYE€HUsl KHUclopoda B Jaboparopuud U IpombliuieHHOCcTH. Kpyrosopor
Kucnopoa B mpupoje. O30H — aloTpornHas Mou(UKaIHs KUCIOpoaa

2.2

TernnoBoii >PPeKT XMMHUUECKON peakuu, TePMOXUMUYECKUE YPAaBHEHUS, IK30- U
SHAOTEPMHUUYECKHE peakuuu. TOIuIMBO: yrojib M METaH. 3arps3HEHHE BO3/yXa,
yCcUJIEHUE TApHUKOBOTO 3(pekTa, pa3pylieHne 030HOBOTO CIIOs
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Bonopon — snemeHT M mpocToe BemiecTBO. HaxoskaeHwe Bomopoma B IMPHUPOJIE,
(U3NIECKUE Y XUMUYECKUE CBOMCTBA, IPUMECHEHHE, CIIOCOOBI MmoTydeHus. KHcioTe u
conu
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Mousipablii 00bE€M ra3oB. PacuéTel Mo XMMUYECKUM YpaBHEHUSIM

2.5

®duznueckue cBOKMCTBA BOJbL. Boma kak pactBoputenb. PacTtBopel. HackllieHHbIE 1
HEHACBILICHHbIE PAcTBOPbI. PacTBOpUMOCTh BewiecTB B Bojae. MaccoBas noiist
BEIIIECTBA B pacTBope. XUMHUUYECKUE CBOMCTBA BOJbI. OcHOBaHMs. Posb pacTBOpoOB
B MPUPOJIC U B KU3HU 4YeJOBEeKa. KpyroBopoT BOJbI B TPHUPOJE. 3arpsi3HEHHE
MPUPOAHBIX BOJI. OXpaHa U OYMCTKA IPUPOJHBIX BOJT

2.6

Knaccudukanmss Heopranmveckux coeauHeHuidt. Okxcuapl.  Knaccudukanuys
OKCHJIOB:  coiieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, aM(QOTEpHBIE) W
HeconeoOpazyromue. Homenknarypa okcuaoB. Duznyeckue W XUMHYECKHE
CBOKMCTBa OKCHIOB. [losrydeHrne OKCu0B

2.7

OcnoBanwust. Knaccudukanus ocHOBaHMIA: MIENOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuil. ®dusnueckue M XMMHUYECKHE CBOMCTBA OCHOBAHHUU.
[TonydyeHue OCHOBaHUI

2.8

Kucnorel. Kmaccudukamus kucinor. Homenkmatypa kucior. Pusnmdeckue u
XUMHUYECKHE CBOMCTBA KHCIOT. Psang axtuBHoctm MmertawioB H.H. bekerosa.
ITosryueHnune kuciaor

2.9

Conn. HOMGHKJ’IaTypa cojiei. dusnyeckue M XUMHYECKME CBOMCTBaA COJIEH.




[Tonyyenue cosen

2.10

I'eneTmueckas CBA3b MCKAY KIacCaMM HECOPTraHMYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUH IKCIIEPUMEHT: KaYECTBEHHOE OIpEAEIICHUE COAECPHKAHUSI KUCIOPOa B
BO3/yXe, MOJy4YeHHe, COOMpaHue, paclio3HaBaHUE U U3yUeHHE CBOMCTB KHCIIOPO/Ia,
HaOII0/IeHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM U YCIOBHS BOSHUKHOBEHHUS
U IpeKpalleHusi ropeHus (moxapa), O3HaKOMJIEHHE C oOpa3laMu OKCUAOB H
OMHMCAaHHWE HUX CBOMCTB, MOJy4YeHHE, COOUpaHHe, PACIIO3HABAHME W U3yYCHUE
CBOMCTB BOJIOpojAa (ropeHue), B3auMojencTBue Bojgopona c¢ okcuaom meau(Il)
(BO3MOXKHO HCIIOJIB30BaHHE BHAEOMATEpUAOB), HAOIOIEHUE OOPa3IOB BEIIECTB
KOJIMYeCTBOM 1 MOJb, HCCiIeoBaHHE OCOOEHHOCTEH pacTBOPEHHUS BEIECTB C
pa3IMYHON pPacTBOPUMOCTHIO, MPUTOTOBIEHUE PACTBOPOB C OMNpPEIEIEHHOM
MACCOBOM J10JIell paCTBOPEHHOIO BEILECTBA, B3aWMOJICUCTBHUE BOJbI C METAJNIAMH
(matpueM ©  KaublueM) (BO3MOXKHO  HCIIOJb30BAHHE  BHJICOMATEPHAIIOB),
ONpEe/ICJIEHUE PAcCTBOPOB KHUCIOT M IIEJIOYed ¢ IOMOILBIO HHAMKATOPOB,
uccienoBaHNue O00pa3l0OB HEOPraHMYECKHUX BEUIECTB PA3IMYHBIX  KIIACCOB,
HaOJI0ICHNEe M3MEHEHUsI OKPACKH WHAMKATOPOB B PAacCTBOPAaX KHUCIOT W IIEJIOYEH,
u3ydueHue B3aummojeiicTBus okcuna menu(ll) ¢ pacTBopom cepHOI KHCIOTHI,
KHCIIOT € MeTaUlaMM, peakUuud HeUTpanus3aluu, IOJIyYeHHE HEepacTBOPUMBIX
OCHOBaHUH, BHITECHEHHE OIHOIO MeTajula APYTUM M3 pacTBOpa COJIM, pEIIeHHe
OKCHEPUMEHTAIBHBIX 3aJad Mo TeMe «BakHeWlmme Ki1acchl HEOPraHUYEeCKUX
COETUHEHUI»

[Iepunonnueckuit 3akoH u [lepuoanueckas cuctemMa XMMU4ECKUX 3i1eMeHToB [1.1.
MenneneeBa. CtpoeHue aToMOB. XUMH4YECKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH

3.1

[TepBBie MOMBITKU KJIACCU(PUKANMA XUMUICCKUX 3JIeMeHTOB. [loHATHE O rpymnmax
CXOJIHBIX JJIEMEHTOB (IIEJIOYHBIC W IIEJTOYHO3EMENIbHBIE METAJUIbI, TaJIOTCHBI,
WHEPTHBIE Ta3bl). DIJIEMEHThI, KOTOpble 00pa3yroT aM(OTEepHbIE OKCUIBI H
TUAPOKCH/IBI

3.2

Ilepnonnueckuit 3akoH. llepuogmyeckas cucreMa XUMHUYECKHX 3jeMeHTOB JI.H.
MenneneeBa. KopoTtkonepuoanas u JuymMHHonepuoaHas ¢opmsl [lepuonnyeckoit
cucrteMbl xuMmuueckux oanemeHToB J[.M. MennaeneeBa. Ilepuoasl u rpynmsl.
DU3nYECKUil CMBICII TOPSIKOBOTO HOMEPA, HOMEPOB IIEPUOJA U TPYIIIBI JIEMEHTA
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Crpoenue atomoB. CocrtaB artoMHbIX saep. M3otombl. OnektpoHbl. CTpoeHHe
AJIEKTPOHHBIX  000J0YeK aTOMOB TepBhIX 20 XMMHYECKHUX  DJIEMEHTOB
Ilepuonuueckorn cuctemsl J[.MI. MenneneeBa. XapakTepUCTHKAa XUMHYECKOTO
3JIEMEHTA MO ero nonoxkeHuto B Ilepuoanyeckoii cucreme .M. Menaeneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHUS pajguyca aTrOMOB XHMHYECKHUX AJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO IPYIIAM U NepuoiaM. 3HAUYCHUE
[Tepuonnueckoro 3akoHa u llepuoanyeckoi CUCTEMbl XUMUYECKUX JIEMEHTOB JJISI
pa3BuUTHs Hayku U ipakTuku. .. MenneneeB — yu€Hbli U rpakJaHUH

3.5

Xumuueckass cBsi3b. KoBanmeHTHas  (monsipHass ¥ HEMOJsApHas)  CBSI3b.
DNEeKTPOOTPULIATETLHOCTh XUMHUYECKUX 3JIeMEeHTOB. MloHHAas CBA3b

3.6

Crenenp okuciieHus. OKHUCIUTEIHFHOBOCCTAHOBUTEIILHEIC pPCaKkuru. Hpoueccm
OKHCJICHHS M BOCCTaHOBJICHHA. OKHUCIIMTEIN U BOCCTAHOBHTEIIN

3.7

XUMUYECKUH  SKCIEpUMEHT: U3ydyeHHe OO0pas3lloB BEUIECTB METAIOB U
HEMETAJIJIOB, B3aUMOJCHCTBUE THAPOKCHUAA LUHKA C pacTBOpaMU KHUCIOT H
LIEJI0YEH, IIPOBEACHUE OIBITOB, WJUIKOCTPUPYIOIIUX IIPUMEPBI OKHUCIHUTEIBHO-
BOCCTAHOBUTEINIbHBIX peakiuil (ropeHue, peakliuy pa3aokKeHHsl, COeAUHEHUS])




9 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT COIePKAHUSA

1

BeiecTBo u xuMuueckas pCaKmusi. HOBTOpeHI/Ie

1.1

Hepnozmqecxnﬁ 3aKOH. HepI/IOI[I/IquKaH CUCTCMAa XHMHNUYCCKHX OJOJIICMCHTOB HI/I
Menpeneena. CTpOGHI/IC aTOMOB. BaKOHOMepHOCTI/I B HM3MCHCHHH CBOMCTB
XUMHYCCKUX 3JICMCHTOB IICPBBIX TpéX IepruoaoB, Kajind, KaJIbIHUA U UX COCIMHCHUI
B COOTBCTCTBHHU C IIOJJOXCHHECM JJICMCHTOB B HepHOHquCKOﬁ CHUCTEMC U
CTPOCHUCM HUX ATOMOB

1.2

Crpoenue BemiecTBa: BUAbl XUMUYECKOUN CBSI3U. THUIBI KPUCTATUIMUECKUX PEIIETOK,
3aBUCHMOCTh CBOWCTB BEIIECTBA OT THIA KPUCTAUIMYECKOW pEmETKH U BHUAA
xuMuueckon cBs3u. Kiaccudukanuss 1 HOMEHKIaTypa HEOPraHWYECKUX BEIECTB
(MeXayHapoaHas U TpUBHAIbHAsA). XUMUUYECKHUE CBOWCTBA BEIIECTB, OTHOCAIINXCS
K Ppa3W4YHbIM KJacCcaM HEOPraHUYECKHX COCIUHEHUW, TEHETUYECKas CBS3b
HEOPraHUYECKUX BELIECTB

1.3

Knaccudukanmss XMMHYECKHX PEaKIMid MO0 Pa3IUYHbIM TpU3HAKaM (TI0 YHCIy |
COCTaBy YYaCTBYIOIIMX B PEAaKIHWHU BEHIECTB, IO TemIoBoMy 3(¢eKTy, 10
U3MEHEHMIO CTEMEHEH OKHMCICHMS XMMHUYECKHX 3JIEMEHTOB, 110 OOpaTUMOCTH, IO
Yy4acTUIO KaTanus3aropa). JK30- U IHIOTEPMUYECKUE pEaKLUU, TEPMOXUMHUYECKHE
ypaBHeHHs. [IoHsTHE O CKOPOCTH XMMHUYECKOHN pPEaKLIUU

1.4

IToustHe 00 O6paTI/IMI>IX n H606paTI/IMBIX XUMHUYCCKHUX PCAKIHAX. IlonsTue o
TOMOI'CHHBIX H T'€TCPOrCHHBIX PCAKIHAX. IlonsiTHE 0 XHMMHYECKOM PAaBHOBCCHHU.
CDaKTOpBI, BJIMAKOIONE Ha CKOPOCTb XHUMHYECKOM pC€akKlid MW IIOJOXKCHHUC
XUMHYCCKOI'0 paBHOBECCHUS

1.5

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pC€akuunu, BJIGKTpOHHI)If/'I OajaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIILHOM pEaKuuu. CocraBnenue ypaBHeHI/Iﬁ
OKHCIINTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ C HCIIOJIB30BaHHUEM METOJa
QJICKTPOHHOI'O OanaHca

1.6

Teopuss 2IEKTPOIUTHYECKOM JUCCOLMALUU. OJEKTPOJIUTHI M  HEIIEKTPOJIUTHL.
Karuonsel, aHnoHbsl. MexaHU3M JIUCCOLMALIMM BEILECTB C PA3NIMYHBIMU BUAAMU
xuMuyeckoi cBs3u. Crenenb auccouuanvu. CuibHble U cllaOble 3JEKTPOJIMUTHIL.
Peaknun moHHOTO OOMEHA. YCJIOBHSI TPOTEKaHWs peaKuid HMOHHOTO OOMeEHa,
IIOJIHBIE M COKpAlICHHBIC HOHHBIE YypaBHeHUs peakuuid. CBOHCTBAa KHCIIOT,
OCHOBAHMU U COJICH B CBETE MPEICTABICHHUIA 00 3JICKTPOIUTHUECKON THCCOIMALINH.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THAPOIN3E Coel

1.7

XVUMUYECKUN OSKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPHUCTaNIMYECKUX
pPEETOK HEOPTraHUYECKUX BEIIECTB — METANIOB U HEMETAJUIOB (rpaduTa u anmasa),
CIIOXHBIX BELIECTB (XJIOpUJA HATPHs); HCCIEIOBaHHE 3aBHUCHUMOCTH CKOPOCTH
XUMHYECKOH pPEaKIWu OT BO3ACUCTBUS PA3IUYHBIX (HaKTOPOB; HCCIICAOBAHHE
3MEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, Ipoliecca AMCCOLUAIMN KHUCIOT,
miesoue U cosied (BO3MOXHO MCIIONIb30BaHHE BUAECOMATEPUAIIOB); MPOBEACHUE
OTIBITOB, WJUTIOCTPUPYIOLIUX TPU3HAKH TMPOTEKAHWs peakluid HOHHOrOo OOMeHa
(oOpazoBaHue oOcajaka, BBIICICHHE Ta3a, OOpa3OBaHHWE BOJbI);  OIBITOB,
WUTIOCTPUPYIOIIMX ~ TPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKLUn
(ropeHHe, peakIMH Pa3JIOKEHHS, COCIMHEHHs); pacllO3HABAaHHE HEOPraHMYECKUX
BEIIECTB C TIOMOINBID KAYeCTBEHHBIX pEaKUUid Ha  HMOHBI;  pEIICHUE
IKCIIEPUMEHTAIBHBIX 33124

Hemeranns u ux COCAMHCHUA




2.1

OO01as xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
crenenn okucieHus. CTpoeHne M (PU3MYECKHE CBOWCTBA MPOCTBIX BEIIECTB —
rajJjoreHoB. XWMHUYECKHE CBOMCTBa Ha MpUMEpe XJopa (B3aUMOJEHCTBHUE C
MeTallJlaMH, HeMeTaulaMH, Ienoyamu). XiopoBogopona. ComnsiHas KHCIIOTa,
XMMHYECKHE  CBOWMCTBA, IOJY4YEHHE, MpuMmeHeHue. [lelictBue xiyiopa H
XJIOPOBOJIOPOIa HA OPraHU3M YesioBeka. BaskHelre XI0puabl U UX HaX0XICHHUE B
npupoze

2.2

OO0mast xapakrepucTuka 371eMeHToB VIA-Tpynmnbsl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble crerneHu okucieHus. CtpoeHune U (U3MYECKUe CBOWCTBA MPOCTHIX
BEILIECTB — KUCJIOPO/a U cepbl. AJIJIOTPOIHbIE MOJUGPUKALIMM KUCIOPOJA U CEpbl.
Xumuyeckue cBoiicTBa cepbl. CepoBOIOPOA, CTPOEHUE, (PU3UUECKUE U XUMUYECKHE
cBoiicTBa. OKCHABI Cepbl Kak MPEeACTaBUTEIM KHUCIOTHBIX OKcuaoB. CepHas
KHUCII0Ta, (PU3NUECKHE U XMMHYECKHE CBOMCTBA (00IIMEe KaK IMpeACcTaBUTENs Kilacca
KUCIOT M crenuduueckue). XUMHUYECKHE peakiUM, JeXallue B OCHOBE
IPOMBIIIVICHHOTO CIOco0a TmoydeHus cepHoil kucnorel. llpumenenue. Conm
CepHOM KHCIIOThI, KaUeCTBEHHAas peaklus Ha cyibdar-uoH. Haxoxnenue cepsl u eé
COCIMHEHUN B 1mpupoAc. XUMHUYECKOE 3arpsA3HEHUE OKpYXKAloWEeHd Ccpeasl
COCMHEHUSIMHU cepbl (KUCIOTHBIE O, 3arpsi3HEHHE BO3AyXa M BOJOEMOB),
CHOCO0bI €ro NpeAoTBpalleHUs

23

OO0mas xapakTepucTuka 31eMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTEIEHU OKHUCICHUSA. A30T, paclpoCTpaHEHHE B MPHPOIE,
dusznyecKkrue U XUMUYIEeCKUe cBoicTBa. KpyroBopor a3ora B mpupojae. AMMHAK, €ro
duznyecKkue U XMMHYECKHUE CBOMCTBa, MoyuyeHue u npumenenue. Colu aMMOHUS,
ux (1)I/I3I/I‘-I€CKI/I€ U XUMHUYCCKUEC CBOﬁCTBa, IMPUMCHCHHUC. KauecTBennas pCaKknusg Ha
WOHBI aMMOHUs. A30THas KHUCIOTa, €€ MOJy4YeHHE, (PU3UUCCKUE M XHUMHYCCKHE
cBoiicTBa (OOIME Kak TMPEACTABHTENS KiIacca KHUCIOT H CHEIU(UICCKHE).
Vcnonb30BaHue HUTPATOB U COJICH aMMOHUS B KAUECTBE MUHEPATbHBIX YI0OPEHUH.
XHMMHYECKOE 3arpsi3HEHUE OKPY’KaIOIIEH Cpe/ibl COETMHEHUSIMHU a30Ta (KUCIOTHBIE
JIOXJIH, 3arpsiI3HCHUE BO3/1yXa, MIOYBHI M BOJIOEMOB)

24

®ocdop, ammorponHble Moaupukanuu Qocdopa, (uzNUECKHE W XUMHUYECKHUE
corictBa. Okcun docdopa(V) u gochopHas kuciaora, GU3NIECKHEe U XUMHUYECKHE
cBoicTBa, momydeHue. Mcmomp3oBanue QocdaroB B KauecTBe MHUHEPAJIbHBIX
ynoopeHuit

2.5

OO0mas xapakrepuctuka 3eMeHToB [VA-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble CTENEHM OKMCJICHUSA. YTIJEepoj, ajuIoTpoIlHble MoauduKanuy,
pacrpocTpaHeHHe B MpHUpoje, PU3NIECKUe U XUMHYECKHE CBOHCTBA. AJcopOuus.
Kpyrosopor yraepona B mnpupome. Oxcuapl yriepoja, HX (U3HYECKHE WU
XUMUYECKHE CBOMCTBA, JCHUCTBUE HA JKUBBIE OpPraHU3Mbl, IIOJIyYCHUE U
IpUMEHEHHEe. DKOJIOTHUECKUe IMpo0JieMbl, CBs3aHHbIE ¢ OkcujoM yriepoaa(IV);
THIOTE3a TJI00AIBHOTO TOTEIUICHHSI KIMMAaTa; MapHUKOBBIA 3(QexT. YroabHas
KHUCIOTa U €€ COiM, UX (PU3MYECKHMEe M XUMHUYECKUE CBOICTBA, NOJIY4YECHHUE U
npuMmeHenue. KauecTBeHHass peakuuss Ha KapOoHaT-uoHBL. Vcnosb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIUIEHHOCTH U CEJIbCKOM X03siicTBE

2.6

[lepBoHayanbHble TOHATHA OO0 OPraHUYECKUX BEIIECTBAX KAaK O COEIUHEHHSIX
yriaeposaa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, IJIMLEPUH, YKCYCHasl KHUCJIO0TA).
Ux cocraB u xumuueckoe crpoeHue. [loHsATHE O OHMONOTHYECKH Ba)KHBIX
BEIIECTBAX: JKUpPaAxX, O€lKax, YIJIeBoJaX — M HMX POJIM B JKU3HH 4YeJIOBEKa.
MartepuanabHOE €AMHCTBO OPraHMYECKUX M HEOPTraHMYECKUX COSIMHEHHM

2.7

erMHHﬁ, €ro (1)1431/1%01(1/16 1 XHUMHYCCKHUC CBOﬁCTBa, IMOJYYCHHUC WM IIPHUMCHCHHUC.




CoenunaeHus kpemHust B ipupoje. Oomme npeacrabieHus 06 okcune kpeMuus(IV)
U KpeMmHHeBOM kucinore. CHUIUKAThl, UX HCIOJIb30BaHUE B OBITY, MEIHIIMHE,
MPOMBINUICHHOCTH. BaKHEHIe CTpOUTEIbHBIE MAaTepHabl: KepaMHKa, CTEKIIO,
IIEMEHT, OeToH, kene300eToH. [IpoOmeMbl  0€30macHOTO  MCIOJIB30BAHUS
CTPOUTEIILHBIX MaTEPUAJIOB B OBCEAHCBHON YKH3HU

2.8

XUMHYECKUN HKCIIEPUMEHT: H3y4YeHHE O00pa3lloB HEOPraHUYeCKHX BEIECTB,
CBOMCTB COJITHOW KHMCJIOTBI; IPOBEACHUE KAYECTBEHHBIX PEAKIM Ha XJIOPUJI-UOHBI
U HaOJIOZeHHE MPHU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpaXkarouiue (Gpuanveckue u
XUMUYECKHE CBOMCTBA TajJOT€HOB M WX COCAMHEHUN (BO3MOXKHO HCIIOIb30BAHUE
BUJICOMATEPHAIOB); O3HAKOMJICHHE C oOOpa3lamMu XJIOPHUIOB (TalOTeHUIOB);
03HAaKOMIJIEHHE ¢ 00pa3lamMu cepbl U €€ COeTUHEHUSIMU (BO3MOKHO HCIIOJIb30BAHNE
BUJICOMATEpHAalIOB); HAOIIOJCHHUE Tpollecca OOYIIIMBaHUS caxapa MOJ JeHCTBUEM
KOHIIEHTPUPOBAHHOW  CEPHOM  KHCJIOTBI; HM3Y4YEHUE XHUMHUYECKHMX CBOMCTB
pa30aBIIeHHON CepHON KUCIOTHI, IPOBEJCHHE KAaYEeCTBEHHOW PEaKIK Ha Cyibdat-
MOH W HaONI0JIeHHE NpHU3HAKa €€ MPOTEKaHUS, O3HAKOMJIEHHE C (DU3UYECKUMHU
cBoiictBamu a3oTa, ¢ochopa U UX COeIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCHOPHBIX YAOOPEHHIA; MOTYUCHHE,
coOupaHue, paclo3HaBaHWE ¢ H3YYCHHE CBOICTB aMMMaka; IpPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (ocdaT-HOH U U3ydeHUE TPU3HAKOB MX
MIPOTEKaHUs, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHOM Aa30THOW KHUCIOTBI C MEAbIO
(BO3MOXKHO HCIMOJIb30BAHUE BUJIEOMATEPHAIIOB); H3y4YCHUE MoJenen
KPUCTAINIMYECKUX PEIETOK anmasza, rpaduta, ¢yiepeHa; O3HAKOMIICHHE C
MPOILIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTHUBOras3a; MOJIyueHHe, coOUpaHHue, paclio3HABAaHUE U H3YUYCHHE
CBOWCTB YIJICKUCIIOTO Ta3a; MPOBEJCHUE KAa4eCTBEHHBIX pEaklHii Ha KapOOHAT- U
CUJIMKAaT-MOHbl M HW3y4Y€HUE MPU3HAKOB MX MPOTEKaHUs; O3HAKOMJIEHHE C
MPOIYKIIUEH CHIIMKATHON MPOMBIIUICHHOCTH; PEIICHUE KCIIEPUMEHTAIbHBIX 3aa4
1o TeMe «BakHeillre HeMeTaJlIbl U UX COCIUHEHUSI

Mertamisl 1 ux COCIUHCHU A

3.1

OO01mas XxapakTepUCTUKa XUMHUYECKHX 3JEMEHTOB — METaVIOB Ha OCHOBAHMM MX
nosioxkenus B [lepuonnueckoit cucreme xuMuyeckux anemeHToB [[. M. Menneneesa
U cTpoeHus aroMoB. CTpoeHre MeTauIoB. MeTaindyeckas CBA3b U METaNINYeCKas
KpUCTAJIIMYECKAs PeIIETKA. DIEKTPOXUMUUECKUN Psii HAIIPSLDKEHUH METaJlJIOB

3.2

dusnueckue M XUMHUYECKHE CBOMCTBa MeTauioB. OOmue crnocoObl MOTy4YeHHs
MmeTauioB. IloHsATHE O KOPPO3UMM METAUIOB, OCHOBHBIE CIOCOOBI 3aIUTBHI UX OT
koppo3uu. CruiaBbl (cTajib, YyryH, JOPAJIOMUHUNA, OpOH3a) U UX MPUMEHEHHUE B
OBITY M IPOMBILIIEHHOCTH

3.3

[lenoynsle MeTamabl: mojoxkeHue B llepuonnyeckoil cucTeMe XUMHUYECKHX
sanementoB [[.M. MeHneneeBa; CTpOCHHME HMX aTOMOB; HAaXOXIECHHE B IMPUPOJE.
Ousnyeckue U XUMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U kanus). OKCHIbl U
THUAPOKCHU LI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie ICJIOYHBIX METAJIJIOB U UX COGI[I/IHGHI/IfI

3.4

[I{erouHO3eMENBbHBIE METAJUIBI MATHUN U KaJIBLMI: noJIokeHue B Ilepuonnueckoi
cucteMe xumuueckux osnemeHToB JI.MI. MenneneeBa; cTpoeHHE HUX aTOMOB;
HaxoJeHue B npupoje. Pusnyeckne 1 XMMUYECKHE CBOMCTBA MarHus M KaJIbLIMSL.
Baxwneiimme coequHeHus Kaiablus (OKCUI, THAPOKCUA, coiu). XKECTKOCTh BOABI U
CHocoObl €€ yCTpaHeHUs

3.5

AnromuHuit: nonoxkenue B Ileproauueckoit cucteme Xxumuueckux snementos .M.
Menpeneesa; CTpoeHUE aTOMa; HaXO0XkAECHUE B Ipuponae. Pu3nyeckue U XUMHYECKUE
CBOICTBa arOMUHMS. AM(OTEpHbIE CBOMCTBA OKCHJIA M THJPOKCH1A AJTFOMUHHUSI




3.6

Kene3o: nonoxenue B Ilepuogmueckoil cucreme XuMHUuYeckux siemeHtoB /1.
MeHnneneeBa; CTpoeHME aToMa; HaxoxjaeHue B npupone. Dusnueckue u
XUMUYECKHE CBOMCTBa kene3a. Okcuipl, TUApOKcHabl U coiu xkenesa(ll) u
xene3a(lll), ux cocras, CBOMCTBA U MOTYYCHUE

3.7

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3laMu METaJUIOB M CIUIABOB, UX
(U3NYECKUMHU  CBOWCTBAMH, M3y4CHHE pE3yJIbTaTOB KOPPO3MHU  METAIUIOB
(BO3MOKHO HCIIOJIb30BaHUE BUACOMATEPHUAIOB), OCOOEHHOCTEH B3aMMOJCHCTBUS
OKCHJIa KaJIBLIUS U HATPHSI C BOJOH (BO3MOXKHO HMCITOJIb30BAaHHE BHICOMATEPHAIIOB);
UCCIIEIOBAaHUE CBOMCTB XECTKOM BOJIBI, MPOLIECCa TOPEHHS JKelle3a B KHCIOPOE
(BOBMOXKHO ~ WCIIOJIb30BAaHUE  BUACOMATEPHAJIOB);  MPU3HAKOB  MPOTCKAHHUS
KaueCTBEHHBIX PEaKIMi Ha HOHBI (MarHus, KaIbIIHs, ATFOMUHUS, TUHKA, xkene3a(ll)
n oxene3a(Ill), memu(Il); HaOmrogeHWME W ONMHMCAHHE TIPOILECCOB OKpAITUBAHUS
IUTAMCHH WOHAaMU HATpHs, Kalusd © Kajblus (BO3MOXXHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB); UCCIICIOBAHHE aM(pOTEPHBIX CBOWCTB THPOKCH 1A ATFOMUHUS U
THIPOKCHUIA [IWHKA; PEIIeHUEe dKCIEPUMEHTAIBHBIX 33134 1o TeMe «Bakueiime
METAJUIbI U UX COCAMHCHUS

XuMusi 1 OKpy’Karolias cpeja

4.1

Hogble MmaTepuaibl ¥ TEXHOJOTHMU. BeliecTBa 1 MaTepyualibl B MOBCEITHEBHOM KU3HU
YyeJoBeKa. XUMHUS U 310pOBbe. be3onacHoe nCrob30BaHUE BEMIECTB U XUMUUYECKUX
peaknuii B ObITy. [lepBasi MOMOIIL IPH XUMHUYECKHX 0)KOTaX M OTPABJICHHUSIX

4.2

OCHOBBI 2KOJOTHYECKON TPAaMOTHOCTH. XHMHYECKOE 3arps3HCHUE OKpYKaloIIeH
cpeapl [1JIK. Ponp XuMuM B peLIEHMM 3KOJOrHYecKHX mpodsieMm. IlpupoaHbie
UCTOYHUKU YTJIEBOJOPOJOB (Yrosib, MNPUPOJIHBIA ra3, HedThb), MPOIAYKTHl HX
nepepadOTKH, UX POJIb B OBITY M IPOMBIIIJICHHOCTH

4.3

XVUMUYECKUN 3KCIEPUMEHT: HM3y4eHUE 00pa3lloB MaTepuanoB (CTEKIJIO, CILJIaBbI
METAaJUIOB, IOJUMEPHbIE MaTepHaJbl)

IMPOBEPSAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUS OCHOBHOWM OBPA30OBATEJLHOMN IIPOT'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA30BAHUSA
Kon
npoBepse IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30B0ro
MOI0 YPOBHS OCBO€HHSI OCHOBHOI 00pa30BaTe/JbHOM NPOrpaMMbl 0CHOBHOI0

A

TpeOoBaHu | 00mero odopazoBanus Ha ocHoBe PI'OC

[IpencraBnenue:

1.1

0 MO3HABAEMOCTH SIBJICHUM MPUPOAbI, IOHUMaHue O0BEKTUBHON 3HAYMMOCTHU
OCHOB XMMHYECKOH HAyKM Kak OO0JaCTH COBPEMEHHOI'O €CTECTBO3HAHMS,
KOMITOHEHTa OOmIei KyJIbTYpbl M MPAKTUYECKON IESTEIHHOCTH UYEIOBEKA B
YCIOBUSAX COBPEMEHHOI0 OOLIeCcTBa; IOHUMAHUE MECTa XUMUU CPeIu JPYrux
€CTECTBEHHBIX HAYK

0 HAy4YHBIX MCTOAAaX IMO3HAHUA, B TOM HYHCIIC OSKCICPHUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCTOHaX HCCICAOBAHUSA BCIICCTB W H3YUCHUSA XUMHUYCCKUX

1.2 .
peaKnuii; yMEHHE HCIIOJIB30BATh MOJCIH IS OOBSICHEHUSI CTPOCHUS aTOMOB U
MOJICKYJI

13 0o cdepax mnpodeccHOHANBHON NEATENBHOCTH, CBSA3aHHBIX C XUMHUEH U

COBPECMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMH Ha HOCTHIKCHHAX XHUMHYECKOM




HayKH, YTO IIO3BOJUT OOYydYaIOUIMMCS paccMaTpuBaTh XHUMHIO Kak cdepy
cBoell Oyaymiel npoecCHOHaIIbHOW JESATEIbHOCTH M CHeNlaTh OCO3HAHHBIM
BbIOOp XMMHMM Kak HOpO(UIBLHOrO IpeaMeTa IpH IEepexojie Ha YPOBEHb
cpenHero odmiero o0pasoBaHus

Bnagenne cucremMoll XMMHUUYECKHMX 3HAHUN U YMCHHUEC INPUMCHATH CHUCTCMY
XUMHNYCCKUX 3HaHPII>i, KOTOpasA BKIOYaAcCT!:

2.1

Ba)XHEHIIINE XMMHUUYECKHE TOHITUS: XUMHUYECKUH SIIEMEHT, aTOM, MOJICKYJa,
BEIIECTBO, IIPOCTOE U CJIOKHOE BEIIECTBO, OTHOPOIHASI U HEOJAHOPO/IHASI CMECH,
OTHOCHUTEJbHBIE aTOMHAas M MOJIEKYJISIpHAas Macchbl, KOJMYECTBO BEIECTBa,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIN 00BEM, OKCHI, KHCIOTa, OCHOBaHHUE, COJIb
(cpenHsis), XuMHYECKasl peaklus, peakMi COSJUHEHMs, PEaKLUU Pa3IoKeHHs,
peaKnuu 3aMelIeHus], peakuu OOMEHa, TeIIOBOW Y(PQEKT peakiuu, 3K30- U
9H/I0TEPMHUYECKUE PEAKLIUH, PACTBOP, MACCOBAs J10JIs1 XUMUUYECKOT0 JIEMEHTA B
COEMHEHNHU, MaccoBasl JOoJI1 M TPOLIEHTHAas KOHLEHTpalusl BellecTBa B
pacTBope, SJIpo aToMa, 3JIEKTPOHHBIN €10 aToMa, aTOMHasi OpOUTallb, PauyC
aToMa,  BaJEHTHOCTb,  CTENEHb  OKHUCICHMS,  XHUMHUYECKas  CBS3b,
3JIEKTPOOTPULIATENILHOCTh, MOJSIpHAsT M HENOJsIpHAas KOBAJIEHTHas CBSA3b,
VOHHAs CBsI3b, METAJIMUECKasl CBs3b, KpUCTAJUIMYECKas peliéTka (aToMHas,
MOHHas, MEeTa/lNIMuecKas, MOJIEKYJIIpHasi), HOH, KATUOH, aHHOH, 3JIEKTPOJIUT U
HE3JIEKTPOJIUT, DJICKTPOIMTHYECKAsT TUCCONMAINS, PEaKIM HOHHOTO OOMEHa,
OKHCJIMTENIbHO-BOCCTAHOBUTEbHBIE PEaKIMM, OKHCIUTENIb U BOCCTAHOBUTEIb,
OKHUCJIEHME M BOCCTaHOBJIEHUE, OJJIEKTPOJIN3, XUMHUYECKOE pPaBHOBECHUE,
oOpaTMble M HeoOpaTHMble pEaKLUH, CKOPOCTh XHUMHUYECKOH peakuuu,
Karasimszatop, [ IJIK, koppo3usi METaJUIOB, CILIABBI

2.2

OCHOBOIIOJIATAIOIIME  3aKOHBl ~ XUMHH: 3aKOH  COXPAaHCHHS  MAaccChl,
nepuoanyeckuii 3akoH JI.J1. MenaeneeBa, 3aK0H IMOCTOSTHCTBA COCTaBa, 3aKOH
ABoraapo
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TEOPUU XUMHUU: aTOMHO-MOJIEKYJISIpPHAS TEOPUS, TEOPHUs IIIEKTPOIUTHIECKON
IUCCOLMAIAN

Bnagenne ocHoBamu XHUMHYECKOM I'PaMOTHOCTH, BKJIIOYAIOIICH:

3.1

yYMEHHE MPaBUILHO UCIOIb30BaTh U3YUYCHHBIE BEIIECTBA U MaTepUaibl (B TOM
YKClie MUHEPaJIbHbIE yI0OPEHUs, METAJUIBI U CILJIaBbl, IPOJYKTHI IepepaboTKu
MPUPOJHBIX UCTOYHUKOB YTIIEBOAOPOIOB (YIJIsS, MPUPOTHOTO Ta3a, HePTH) B
OBITY, CEIbCKOM XO031CTBE, HAa POM3BOACTBE U IOHUMAaHKUE 3HAUEHUS KHUPOB,
OeNnKoB, YIJIEBOJOB JUIS OpraHu3Ma 4YeloBeKa; YMEHHE IpPOrHO3HpPOBATh
BJIMSHUE BELIECTB W XHUMHUYECKMX IPOIECCOB Ha OpPraHU3M 4YeJIOBEKa U

OKPYKAIOIIYIO IPUPOAHYIO Cpesly

3.2

yMEHHE MHTETPUPOBATh XMMHUYECKHUE 3HAHUS CO 3HAHUSMHU JIPYTHX Y4eOHBIX
MIPEIMETOB
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HAJIMYME ONbITa PAabOTHI C PA3TUYHBIMH HMCTOYHUKAMH HWH(POPMALUHU 10
XMMUM (Hay4Has 1 HAyYHO-TIOMYJISIpHAs JINTeparypa, CJIOBapH, CIIPaBOYHUKH,
UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(l)OpMaLII/IIO 0 BCIICCTBAX, ux
IMPEBPAIICHUAX U IIPAKTUYCCKOM IMIPUMECHCHUN U YMCHHUC UCIIOJIB30BATH eé JJIA
PCIICHHUA y‘~I€6HO-HO3HaBaT€JIBHBIX 3aaa4

Bnagenue ocHOBaMM NOHSTUWHOIO ammapara M CHMBOJUYECKOTO sA3bIKa
XUMHUH JIJIs COCTaBIIieHUs (HOPMYJI HEOPTaHWYCCKUX BEIECTB, ypaBHEHUU
XUMHYECKHX peakuui; ocHoBamu xumuueckod HoMmeHKnaTypsl (IUPAC wu




TPUBUAJILHOM )

YMeHnue o0BSCHATE CBS3b TOJIOKEHUS deMeHTa B [lepuomndeckoii cucreme ¢
YHUCIOBBIMH XapPaKTCPUCTHUKAMH CTPOCHHA ATOMOB XHMHYCCKUX 3JICMCHTOB

5 (coctaB u 3apsan  saapa, oOmiee 4YHCIO 3JIEKTPOHOB), pacHpelelIeHHEeM
AJIEKTPOHOB IO SHEPIETHUYECKUM YPOBHSIM aTOMOB TEPBBIX TPEX MEPUOIOB,
KaJIUs U KaJIbLIMS
[IpencraBinenne O MNEPUOAMYECKONM 3aBUCUMOCTHM CBOWMCTB XHMHUYECKHX
6 AJIEMEHTOB (pagnuyc aToma, 3JIEKTPOOTPUIIATEIILHOCTD), TPOCTHIX U CIOMKHBIX
BEIIECTB OT IMOJIOKEHUs 3yieMeHTOB B Ilepuoamueckoi cucreme (B Majibx
MEepPUO/IaX U TJaBHBIX MOJATPYNIAX) U AJIEKTPOHHOTO CTPOEHUS aToMa
7 YMeH#ne Ki1accuUuIupoOBaTh:
7.1 XUMUYECKUE 3JIEMEHTBI
7.2 HEOpraHMYEeCKUE BEIeCTBa
7.3 XUMHUYECKHE PEAKIIUU
8 YMeHue onpenensiTh:
8.1 BAJICHTHOCTh M CTETICHb OKUCJICHUSI XUMHUYECKUX JIEMEHTOB, 3apsil HOHA
8.2 BUJI XUMHUYECKOM CBSI3M M THUIl KPUCTANIHYECKON CTPYKTYPhI B COSIUHEHUAX
8.3 XapakTep Cpebl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHUH)
8.4 OKHUCIIUTENh U BOCCTAHOBUTEIIb
9 YMeHue XxapakTepru30BaTh (PU3MUECKHE U XUMHUICCKUE CBOMCTBA:
91 MPOCTBIX BEIIECTB (KUCIIOPOJ, 030H, BOJIOPOJI, Tpadut, anmas, KpeMHHH, a30T,
docdop, cepa, XJI0p, HATPHUH, KATHI, MATHUH, KAJIBIIUH, ATIOMUHUH, JKEJI€30)
CIIOXKHBIX BEIIECTB, B TOM YHCIE WX BOAHBIX DPACTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOJIOPOJ, OKCUJIBI U TUAPOKCcUAbl MeTaiioB [-IIA rpymnm,
99 amomunus, meau (1), nunka, xenesa (II u III), okeuner yraepoga (II u 1V),
kpemuust (IV), azora u dochopa (Il u V), cepst (IV u VI), cepuucras,
cepHasi, a30THUCTasi, a30THasA, (hocopHas, yroipHasi, KpEMHHEBAsE KUCIIOTA H
UX COJIN)
MIPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEHICCTB B 3aBUCUMOCTH OT UX
93 COCTaBa M CTPOCHNS, NPUMEHEHNE BEIIECTB B 3aBUCHMOCTH OT MX CBOHCTB,
BO3MOYKHOCTh IPOTEKaHUS XUMHUYECKHUX TPEBPALICHUA B  Pa3IMYHBIX
YCIIOBUSX
10 YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE M MOHHBIE YPABHEHUs PEaKlil, B TOM
4yucIe:
10.1 peakIMii FOHHOTO 0OMEHa
10.2 OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIMI
10.3 WUTIOCTPUPYIOIIMX XMMHYECKHE CBOMCTBA W3YYEHHBIX KJIACCOB (TPYIIN)
HEOPTraHWYECKUX BEIIECTB
10.4 MOATBEPKIAIOMIUX TEHETUUECKYIO B3aMMOCBSI3b MEXKy HUMHU
11 YMeHue BbIYUCIATH (IPOBOAUTH PACUEThI):
11.1 OTHOCUTEJIbHYIO MOJIEKYJISIPHYI0 M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHU U
11.2 MacCCOBYIO JIOJIKO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3on
11.4 II0 YPAaBHEHUSAM XUMHUYECKHX PEAaKUUNd M HAXOJWUTh KOJWYECTBO BEILECTBA,




00BEM M MacCy peareHTOB WM IPOAYKTOB PeaKuu
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Bianenue (3HaHNE OCHOB):

12.1

OCHOBHBIMH METOJaMU HAy4yHOTO T03HaHUsA (HAONIOACHUE, HW3MEPEHHE,
HKCIIEPUMEHT, MOJEIUPOBAHKUE) TMPU HM3YUYCHHH BEHIECTB M XUMHYECKUX
ABIICHUH; yMeHHe Cc(HOpMyIHpOBaTh MNPOOIEMy M MPEAIONKUTh MyTH €&
penieHus

12.2

Oe30macHOi pabOThl ¢ XUMUYECKUMHU BEUICCTBAMHU, XMMHUYECKOU TOCYIOU |
71a00paTOPHBIM 000PYIOBAHUEM

12.3

npaBwiaMyd 0e30MacHOro OOpaimieHusi ¢ BEIIECTBAMH, WCIIOIb3yeMbIMU B
HOBCG[[HGBHOﬁ JKU3HH, IIpaBUJIaMU MOBCACHUA B LEJIAX C6epe)K€HI/I$[ 300POBbs
U OKpYXallel NPUPOJHON Cpenbl; MOHMMaHWe Bpena (OMacCHOCTH)
BO3/ICHICTBUSl HA JKUBBIE OPraHWU3MBI OINPENEIEHHBIX BEUIECTB, CIIOCOOOB
YMEHbBIICHHS ¥ TPEAOTBPAILCHHS MX BPEIHOTO BO3ICHCTBHSI
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Hanuuue MNPAaKTUYCCKUX  HABBIKOB IIJIAHUPOBAHUA W  OCYLICCTBJIICHUA
CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

U3ydeHHe M OINHCaHWe (PHU3MUYECKUX CBONCTB BEIIECTB; O3HAKOMIICHHE C
(GU3NYECKUMU M XMMUYECKUMHU SIBICHUSMM; OIBITHI, WJUIIOCTPUPYIOIINE
IPU3HAKU IPOTEKAHUSI XUMUYECKUX peaKui

13.2

M3y4eHHE CIIOCOO0B pa3ielIeHUs cMecel

13.3

IIOJ[y4E€HUE KHUCIOPOJAa M H3YYECHHE €ro CBOMCTB; IOJIy4€HHE BOAOPOJA U
U3Y4YEHHUE €r0 CBOWCTB; IIOJIyY€HUE YIVIEKMCIOTO ra3a W M3y4eHHUE €ro
CBOMCTB; ITIOJy4YE€HHE aMMHAKa U U3y4YEHHE €r0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM J10JIEW PACTBOPEHHOIO
BEIIIECTBA

13.5

NPUMEHEHHE MHIUKATOPOB (JTIakMyca, MeTUiopaHxa u ¢eHondranenna) amis
OTIpeIeNICHUs XapaKTepa CPeIbl B pAaCTBOPAX KUCIIOT U IIEI0YEH

13.6

UCCJIEIOBAHUE M OIKCAHWE CBOWCTB HEOPraHWYECKUX BEILIECTB Pa3IUYHbIX
KJIACCOB; MU3yYCHUE B3aUMOAEHCTBUS KUCIIOT C METaJlIaMU, OKCUJJAMU METAJLJIOB,
pacTBOPUMBIMM U HEPAaCTBOPUMBIMU OCHOBAaHMSMH, COJISIMM; IIOJIyUYEHUE
HEpacCTBOPUMBIX OCHOBAHMH; BBITECHEHHE OJHOIO MeTaula JApPYruM U3
pacTBopa CONM; HUCCIEIOBaHME AaM(OTEPHBIX CBOMCTB  THIPOKCHJIOB
QIIOMUHUS U [IUHKA

13.7

pelIeHne HKCHEPUMEHTAbHBIX 3a1ady 1o TemaM: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX  COCIMHEHUI»;  «DJICKTPOIUTHYECKAsT  JUCCOLMAIUSY;
«Baxaenmme HeMeTallIBl ¥ UX COSIMHEHUS»; «BakHelImme MeTalulbl U UX
COETUHCHHUS

13.8

XUMHUYECKHE OSKCIICPUMEHTBI, WUTIOCTPUPYIONINE TPU3HAKU TPOTEKAHUS
peaknuii MOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIUW Ha MPHCYTCTBYIOIIHEC B
BOJIHBIX PAacTBOpPax HOHBL XJOPHA-, OpOMUA-, HOAMI-, CyIb(aT-, docdar-,
KapOOHAT-, CUIIMKAT-aHHUOHBI, THAPOKCUI-UOHBI, KATHOHBI aMMOHWSI, MarHus,
KaJIbIIMsI, ATFOMHUHUS, JKkele3a (2+) u xkenesa (3+), meau (2+), nuHKa
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YmMmenue:

14.1

MMpEACTaBJIATh PE3YJbTAaThbl SKCIICPUMCEHTA B q)opMe BBIBOAOB, 10Ka3aTcJIbCTB,
Fpa(i)I/IKOB n Ta6J'II/ILI W BBIABJIATH OSOMIIMPUYCCKHUEC 3dKOHOMCPHOCTH

14.2

YCTAHABIMBATh CBSI3U MEXAY pEaJbHO HaOJI0aeMbIMM XUMHUYECKUMU
ABJICHUAMU M IIPOLECCAMU, IPOUCXONAIIUMU B MAaKpO- U MHUKPOMUDE,
OOBSICHATH IPUYMHBI MHOTOOOpa3usi BEIIECTB




HEPEYEHbB 3JIEMEHTOB COAEPKAHUS, IPOBEPSAEMbBIX HA OCHOBHOM
IoCYIZAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

1

HepBOHaanII)HI)IG XUMHWYCCKUC ITOHATHUA

1.1

Uwmcteie BemecTBa U cMecr. CriocoObI pa3aeiieHus: CMecei

1.2

ATOMBI U MOJICKYJIBI. Xumudeckue 3jeMEHTHL. CUMBOJIBI XMMHYECKUX 3JICMCHTOB.
HpOCTI)IG 1 CJIOKHBIC BCIICCTBA.

1.3

XuMuueckas (bopMyﬂa. BanentHocts aToMOB XMMHYECKHX dJIeMeHTOB. CTeleHb
OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHocuTeNnbHAsA aToOMHas  Macca.
OrHocuTeNnbHas MOJICKYJIsIpHAad Macca. MaccoBast 701 XHUMHYECKOIO 3JIEMEHTA B
COCANHCHHUHU

1.5

KomuyectBo BemecTtBa. Mok, MonsipHas Macca. MoJsipHbIi 00bEM  Ta30B.
B3anmoCBsA3b KOJIMYECTBA, MACCHI M YHCJIA CTPYKTYPHBIX €AMHULL BELIECTBA

1.6

dOu3nyeckue U XUMUYECKUE SBICHUS. XHUMHUYCCKAs pCaKkuus nu eé IIPpU3HAKH. 3aKkoH
COXpaHCHHA MACChI BCIICCTB. XUMHYECKHE YpPaBHCHUA

Ilepuonuueckuit 3akoH u Ilepuomnueckass cucremMa XUMHUYECKUX 3yeMeHToB JI.I.
MenneneeBa. CTpoeHHe aTOMOB

2.1

[Iepnonnueckuit 3akoH. llepuommueckas cucrema XuMHUYECKMX 3yeMeHTOoB /..
Menpeneesa. Ilepuonsr u rpynmnbsl. du3nyeckuil CMBICI MOPSIKOBOIO HOMEpa,
HOMEPOB MEPHUOJA U IPYIIIBI YJIEMEHTA

2.2

Crpoenne artomoB. CoctaB aroMmHbIX sjaep. M3otombl. Onexktponbl. CTpoeHue
JIEKTPOHHBIX ~ 000JI04eK  aToMOB  HepBbIX 20  XMMHMYECKHMX  3JIEMEHTOB
ITepuonnueckoii cucremsl J1.11. Menneneena
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BaKOHOMepHOCTI/I B HM3MCHCHHH CBOMCTB XHMHUYECCKHX 3JICMCHTOB IMEPBLIX TpéX
J8(5]0)5(0)1(0): Kajius, KaJlbIus (pazu/lyca aTOMOB, QJICKTPOOTPpUIATCIbHOCTH,
METATNIMYCCKUX W HEMCTAIIMYCCKUX CBOfICTB) n ux COC[[I/IHGHI/Iﬁ B COOTBCTCTBHH C
ITOJIOXKXCHUEM 3JICMCHTOB B HepnoaneCKoﬁ CUCTCMC U CTPOCHHUECM UX ATOMOB

CTpOGHI/IC BCIICCTBA

3.1

Xumuueckass  cBsi3b.  KoBanmeHTHast  (monsipHass M HEMOJIApHAsl)  CBSI3b.
DIEKTPOOTPUIIATEILHOCTh XUMHUYECKUX 31eMeHTOB. oHHast cBsA3b. MeTaminueckas
CBSI3b

3.2

Tunel  KpUCTAUIMUECKMX  pEmETOK  (aToMHas, HMOHHAs, MeTajuIMJecKas),
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOW pPEHmIETKH W BHUJA
XUMHUYECKOH CBI3U

Baxneiiiue NpeACTaBUTCIIMN HCOPIraHUYCCKUX  BCIICCTB. Hemeramnel u  ux
coeIMHEeHMs. MeTaibl U UX COeTUHEHUS

4.1

Knaccupukanus © HOMEHKIATypa HEOPTaHWYCCKUX COCAMHCHHIA: OKCHIIOB
(coneoOpasyromue: OCHOBHBIC, KHUCIOTHBIC, aM(pOTEpHBIC) M HECcoJeo0pa3yroIIne;
OCHOBaHUU (ménoun u HEPaCTBOPHMBIC OCHOBAHH); KHUCIIOT
(kucnmopoacoaepkaniie 1 OECKUCIOPOIHBIC, OJHOOCHOBHBIE W MHOTOOCHOBHBIC);
coJiel (CpeTHUX U KHCIIBIX)

4.2

®dusnueckue U XMMUYECKHE CBOMCTBA NPOCTHIX BEHIECTB-HEMETAJLIOB: BOJOPOJIA,
XJI0pa, KUCIIOPO/ia, Cepbl, a30Ta, Ghocdopa, yriaepoaa, KpeMHHSI

43

du3nyeckne U XUMHYECKIE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JINTHA, HATPUA,




Kajlysg, Mardvsa MW KaJlbliusd, aJJIIOMHHHUS, KEJIC3a. QHGKTpOXI/IMI/I‘-IeCKI/Iﬁ pan
HaHpH)KeHI/Iﬁ MCTaJlJI0B

4.4

dusnyeckue MW XUMHUYECKHE CBOMCTBA BOOOPOIHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:
XJIOpoBOaAOpOZa, CCPOBOAOPOId, AMMHAKA

4.5

duznyeckre 1 XMMUYECKHE CBOMCTBA OKCH10B HemeTaluioB: cepsl (IV, VI), azota(ll,
IV, V), dochopa(Ill, V), yrmepoma(ll, 1V), xpemuausa(IV). Ilomyuenue oxcumaos
HEMETaJLIOB

4.6

Xumuueckue cBoicTBa okcunoB: MeTamuioB [A-IIIA rpynmn, nmuka, meau(ll) u
xenesa(ll, II). [Tonydyenne oKCHI0B METAIIIIOB

4.7

XUMHUYECKHE CBOICTBA OCHOBAaHUN U aM(OTEPHBIX THAPOKCHAOB (Ha MIpUMEpe
THIPOKCHUIOB allFOMUHUSA, Keje3a, uuHKa). [lomydenne ocHOBaHUUN U aM(pOTEPHBIX
THAPOKCHJIOB

4.8

OOme XUMHYECKHE CBOWCTBA KHCIOT: XJOPOBOJIOPOJHOW, CEPOBOIOPOIHOM,
CEepHHUCTOM, CepHOH, a30THOH, GocPopHOi, KpeMHUEBOH, yronbHOH. Ocobbie
XUMHUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHONW CEPHOM M a30THOM KucaoT. [loyuenue
KHCJIOT

4.9

OO6mue XMMHYECKHE CBOMCTBA cpelHuX cotied. [Tomydyenue coneit

4.10

[Tonyuenue, coOupaHue, pacrno3HaBaHHE BOJOPOAA, KHUCIOPOJAa, AaMMHaKa,
YIIICKUCIIOTO Ta3a B JIab0paTopuu

4.11

[Tonyyenne aMMuaka, CEpHOW M a30THOW KHUCIOT B NPOMBIILICHHOCTH. OO0mme
CIOCO0BI OJTYYEHUSI METAIJIOB

4.12

I'eneTnyeckas cBs3b MCXKAY KJIaCCaMH HCOPIraHUYCCKHUX COG,I[I/IHCHI/Iﬁ

XHUMHUYECKHE pC€aKuuu

5.1

Knaccudukanus XUMUYECKHUX peakluil Mo pa3iuyHbIM IPU3HAKaM: MO0 YHUCIY U
COCTaBy Y4YaCTBYIOIIMX B pEaKIUH BEIIECTB, IO TeIoBoMy d3(dekry, 1o
U3MEHEHHUIO CTENEHEN OKUCIEHUS! XUMUYECKUX YIEMEHTOB
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TemnoBoii 3¢(eKkT XMMHUUECKON peakiuH, TEePMOXUMUYECKUE YpaBHEHUS. DK30- U
SHAOTEPMUYECKUE peaKIHK. TepMOXUMHUECKHUE YPAaBHEHUS
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OKUCIIUTEIBHOBOCCTAHOBUTEIbHEIE pCaKknuu. OKHCIIUTEIM U BOCCTaHOBUTEIM.
[Ipoueccsr OKHCIIEHUS 51 BOCCTaHOBJICHUSI. ONEKTPOHHBIN OasaHc
OKHCIIMTEIbHOBOCCTAHOBUTEIILHOM peakLuu
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Teopus 37eKTpOIUTHYECKON auccoruanuu. KaTHOHBI, aHHOHBI. DJIEKTPOIUTHI U
HEWICKTPOJIUThL. CHITbHBIC U ClIa0bIe AIEKTPOJIUThL. CTENeHb TUCCOIHAINH

5.5

Peakuuu wnoHHOrO obMeHa. YcioBus IIPOTCKAHHA peaKHI/Iﬁ HMOHHOTI'O O6M6Ha,
IIOJIHBIC U COKpaH_IéHHBIe HOHHBIC YPABHCHHA peaKHI/Iﬁ

XuMus 1 OKpy’Karolas cpeja

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HU 4eloBeka. besomnacHoe
HCII0JIb30BAaHNE BEILIECTB U XMMUYECKUX peakuuil B jaboparopuu u ObitTy. IlepBas
IIOMOILb [P XMMUYECKUX 0XKOTaxX U OTPABICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKPYKAroIed cpeabl (KUCIOTHBIC OXKAM, 3arpsi3HEHUE
MOYBBI, BO3AyXa M BOJOEMOB), CHOCOOBI ero mnpeaoTBpameHus IIpenenpHas
nonyctumasi koHueHtpanusi BemectB  (I[IJK). Pomp xumMum B pemieHuun
IKOJIOTHUECKUX MpodieM. YCWIeHUE MapHUKOBOro 3¢¢ekra, paspylieHue
030HOBOTO CIIOsI

6.3

[Tpumenenue cepsl, a30t1a, pocdopa, yriaeposa, KpEeMHUS U UX COETUHEHUN B OBITY,
MEIULMHE, MPOMBIIIJIEHHOCTH M CENbCKOM Xo3sicTBe. IlpuMeHeHne MeTanaoB U
CIUIaBOB (CTajib, YyryH, JIOPAIIOMHHMMI, OpoH3a) B OBITY M NPOMBIIUIEHHOCTH UX




coequHeHMi. [loHSITHE O KOPPO3WU METAUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
KOppO3uu

[IpupoaHbie ICTOYHHUKY YTIIEBOJOPOIOB (YrOib, IPUPOIHBIN ra3, HedTh), MPOAYKTHI

6.4 uX nepepaboTku (OEH3WH), MX POJIb B OBITY U IPOMBIITUICHHOCTH
[lepBoHaYaBHBIC TOHATUS 00 OPraHUIECKUX BEIIECTBAX KaK O COCTUHECHUSIX yIiIepo/ia

6.5 (MeTaH, dTaH, dTHJICH, alleTUICH, TAHOJ, TIIHIEPUH, YKCycHas Kuciorta). [loHsrtue o
OMOJIOTMUECKH BAXKHBIX BEIECTBAX: JKUPaX, OelKax, yriieBoJax — U UX POJIH B JKU3HU
YeJI0BeKa

7 Pacuérsl:

7.1 1o opmyaamM XUMUYECKUX COeTMHEHUN

7.2 Macchl (MaccoBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMUYECKUM YPABHCHHSIM




KOPPEKIIMOHHO-PA3BUBAIOIIUIA BJIOK.

Opnolt U3 OoCHOBHBIX (pyHKIMHA DenepanbHOr0 TroCyJapCTBEHHOTO 00pa3oBaTENbLHOTO
CTaHJapTa OCHOBHOTO OOIIETr0 0Opa30BaHMA SIBISETCS peaju3allis MpaBa KakIoro peOéHka Ha
MOJIHOIIEHHOE 00pa3oBaHKe, OTBEYAIOIIEe ero MOTPEOHOCTSIM U B MOJHOM Mepe HCIOJIb3YIolee
BO3MOXHOCTH €TI0 pa3BHUTHSI.

[ToaTomy, B 00pa3oBaTeNbHOM YYpEXKACHUU HEOOXOAMMO CO3[aTh ONTHUMAJbHBIC
YCIOBHS U DPa3BUTHS JIMYHOCTH KaXKAOro peOEHKa, pacKpHIBAIONIME €ro BHYTPEHHHE
BO3MOXXHOCTH U PE3EPBbI, OPraHU30BaTh KOPPEKIIMOHHO-PA3BUBAIOIIYIO, PEaOMIUTALMOHHYIO U
3I0pOBBECOEPETAIONIYIO Cpedy, 00ECIEeUnBaAONIYI0 YaCTUYHOE BOCCTAHOBJICHHE M COXPaHEHHE
(U3UYECKOTO U MICUXUYECKOTO 3J0POBBS, HEOOXOAUMOTO JJIsl IPOAOKEHUsT 00yUeHUS.

[Iporpamma KOppEeKIMOHHOW pabOTHl HampaBlieHa Ha OO0eCleYeHHe KOPPEKINU
HEJOCTAaTKOB B (U3MUYECKOM M (WMJIM) ICUXMYECKOM pPAa3BUTUH JeTed C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBbSI M OKa3aHHE TOMOIIU JIETSIM C OTPaHUYCHHBIMH BO3MOXKHOCTSIMU
3/I0pOBbSI B OCBOCHHUU OCHOBHOI 00pa30BaTelbHONU MPOrPaMMBI.

Lenp mporpamMMbl KOPPEKIIMOHHON paOOThI 3aKIIIOYAETCSl B OMPEACTICHUN KOMIUICKCHON
CUCTEMBI TICUXOJIOr0-MEIUKO-TIeAarornyeckoil U conuanbHoi momomu oOyuaromumes ¢ OB3
JUIS YCIIEIIHOTO OCBOEHHSI OCHOBHOW 00pa30BaTEeNbHOW MPOTPaMMbl Ha OCHOBE KOMIICHCAITUH
NEPBUYHBIX HAPYIICHUN U MPOMEIEeBTUKHA MPOU3BOAHBIX OTKIOHEHHUH B pa3BUTHH, aKTUBU3ALIUN
PeCypcoB COIMATBLHO-TICUXOJIOTHYECKOM aIanTaliy JIUYHOCTH peOeHKa.

3amaun OTpakaloT pa3pabOTKy U peallu3alii0 COJEp>KaHUS OCHOBHBIX HAINpaBICHHMA
KOPPEKIMOHHON paboThl (IMAarHOCTUYECKOE, KOPPEKIMOHHO-Pa3BUBAIOIIEE, KOHCYJIbTATUBHOE,
UH(GOPMAIMOHHO-TIPOCBETUTENHCKOE). B COOTBETCTBHM C LIENBIO MPOTPaMMbI KOPPEKIIMOHHON
pabOoTHI BBIACTIEHBI CIIEIYIOIINE 3a/1a4H:

e ormpejieneHNe 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEl obOydarommxcsi ¢ OB3 u
OKa3aHHWE MM CIICHHAJIU3UPOBAHHON IMOMOIIM TpPU OCBOCHHU OCHOBHOH 00pa3oBaTeilbHON
MporpamMMbl OCHOBHOTO 00111er0 00pa3oBaHus;

® Ompe/eNicHHe ONTUMAIBHBIX CIEUATBHBIX YCIOBHHA MJIi TOJIYYEHHS OCHOBHOTO
obmiero odpazoBanus o0yyatomumucs ¢ OB3, mist pa3BUTHS UX TUYHOCTHBIX, TO3HABATENBHBIX,
KOMMYHHKATHBHBIX CIIOCOOHOCTEH;

e pa3paboTKa W HCIOJB30BAaHHE WHIMBUAYAIbHO-OPUECHTHPOBAHHBIX KOPPEKIIMOHHBIX
0o0pa3oBaTeNbHbIX MPOrpaMM, YU4eOHBIX IJIAHOB Uil oOyuyeHus mKoibHUKOB ¢ OB3c ydyetom
0COOEHHOCTEH UX MCUXOPU3NIESCKOTO Pa3BUTHSI, MHAWBUYAIbHBIX BO3MOKHOCTEH;

e peanmu3anUs  KOMIUIEKCHOTO  ICHXOJIOTO-MEIUKO-COIIMAIBHOTO  COTPOBOXKICHHS
obyuatomuxcsi ¢  OB3 (B COOTBETCTBMM C PEKOMEHIALMSIMHU  IICHXOJIOT0-MEIUKO-
NeAaroru4ecKou KOMUCCUU (IIMIIK), MICUXOJIOT0-TIEIarOTHIECKOTO KOHCHJINyMa
oOpaszoBarenbHOl opranuzanuu (I1111k));

e peasn3anus KOMIUIEKCHOM CHCTEMBI MEPONPHUATHM MO COLUMAIbHOM aJalTalud H
npodeccuoHanbHOM opueHTanuu odyqatouiuxces ¢ OB3;

e o0ecrieueHHE CETeBOr0 B3aMMOJCHCTBUS CIELMAINCTOB pa3HOro mpoduius B
KOMIUIEKCHOM pabote ¢ oOyyaromumucs ¢ OB3;

® OCyHIECTBICHHE MH(POPMAITMOHHO-IIPOCBETUTENIHCKON W KOHCYJIBTATUBHOW Pa0OTHI C
poauTensaMu (3aKOHHBIMHU TTpe/icTaBuTeNsIMK) oOydaromuxcs ¢ OB3.

CymecTByrone  AWJAKTHYECKHE  NPUHOMNBI  (CHCTEMAaTHUYHOCTH,  AaKTHBHOCTH,
JOCTYITHOCTH, TOCJIEI0BATEIbHOCTH, HATJISIAHOCTH U JIp.) BO3MOXHO aJalTHPOBaTh C Y4ETOM
KaTeropuii 00y4aeMbIX IIKOJIEHUKOB.

B mporpammy BKJIIOYEHBI CHEIHAlbHbIE MPUHIUIBI, OPUEHTUPOBAHHBIE HA Y4eT
ocobeHHOCTEH 00yuarommxcst ¢ OB3, Takue, Kak:



® MPUHIWII CHUCTEMHOCTH — EIMHCTBO B IOAXO0JAaX K JMArHOCTHKE, OOYYECHHIO H
KOppekuuu HapymeHui nereit ¢ OB3, B3aumozeiicTBie yuuTeneid 1 CleUuaiicTOB Pa3ITUYHOTO
npoduis B pelieHuH po0sieM 3TUX JETel;

® TPUHLUI OOXOAHOrO MyTH — (OPMUPOBAHHE HOBOW (YHKIIMOHATBHOW CUCTEMBI B
00X0/1 TOCTPaJaBIIEro 3BeHa, OTIOPHI Ha COXPaHHBIE aHAIU3AaTOPHI;

® TPUHINI KOMIUIEKCHOCTH — MPEO0JICHNE HAPYIICHUI TOHDKHO HOCUTHh KOMIUIEKCHBIH
MEAMKO-TICUXOJIOT0-MIeAAarOTHYECKU XapaKkTep U BKJIIOYAaTh COBMECTHYIO Pa0OTy MeNaroroB u
psna  crmenuanucToB  (YUUTENb-JIOTOIE,  yuuTenb-nedekronor  (onurodpeHonenaror,
cypaomnenaror, Tudomnenaror), Mmeaaror-rmcuxojaor, MEAUIMHCKHE PAOOTHHUKH, COLUATbHBIN
nearor v Jip.).

Hanpasjienusi pa6oTbl

[Iporpamma KOppeKIMOHHOW pabOTHl MIKOJIBI HA YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHHs BKJIIOYAaeT B ce0s B3aMMOCBS3aHHbIE MOJYJU (HAMpaBlIeHUs), OTpa)aronue eé
OCHOBHOE COJICpIKAHHE:

. TUarHocTuueckas paboTa oOecrieuynBaeT CBOEBPEMEHHOE BBISBICHHE JIE€TEH C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 37I0POBBS, IIPOBEICHUE MX MEIarormueckoro o0ciae0BaHus U
MOJTOTOBKY PEKOMEHAALUN MO OKa3aHUIO UM IICUXOJOT0-MEIUKO-TIEIarOrHuecKOi MOMOIIU B
YCIIOBHSAX 00pa30BaTEIbHOTO YUPEKICHUS;

*  KOpPPEKIMOHHO-pa3BHBaroiias pabota oOecreynBacT CBOEBPEMEHHYIO
CTIEMAIM3UPOBAHHYIO TIOMOIIh B OCBOCHHHU COJIEP)KaHHsI OCHOBHOM 00pa3oBaTeIbHOM
MPOrpaMMbl  OCHOBHOTO OOIIEro o00pa3oBaHUA U KOPPEKIMIO HEJIOCTaTKOB B
(GU3NYIECKOM U TICHXMYECKOM Pa3BUTHHU JIE€TeHd C OrpaHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbS B  YCJIOBHSX 0011€00pa30oBaTeIbHOTO  YUPEXKIEHUS;  CIOCOOCTBYET
(OpPMHPOBAHNIO YHHBEPCATBHBIX YYEOHBIX NEHCTBHHA y ydamuxcs (JIMYHOCTHBIX,
PETYISTUBHBIX, TO3HABATEIIbHBIX, KOMMYHUKATUBHBIX );

*  KOHCYJNbTaTHUBHas paboTa oOecreyrBaeT HEMPEPHIBHOCTH CHEIHATIBLHOTO
COIPOBOXACHUS JIETEH ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMHU 3/I0POBBS U HX CEMEH 1o
BOMpocaM peanu3anun auddepeHInpoBaHHBIX ICUXO0JIOT0-TIEJarOTHYECKUX yCIOBUN
o0Oy4eHus1, BOCIIUTAHUS, KOPPEKIIUHU, PA3BUTUS U COLIMATN3AIUU YUAIIUXCS;

*  uH(POPMAIMOHHO-TIPOCBETUTEIBCKAS pabora HarpasieHa Ha
Pa3bICHUTENBHYIO JIeATEIbHOCTh MO0 BOINPOCAM, CBS3aHHBIM C OCOOCHHOCTSMH
00pa30BaTeNnpHOro Mpolecca Ui JaHHON KaTeropuu JEeTei, CO BCeMU YYaCTHHKAMU
00pa3oBaTEeNBHOTO MpoIecca — YYaIMMHUCH (KaK UMEIOIIUMH, TaK ¥ HE UMEIOIIUMHU
HEJOCTaTKU B PA3BUTUHU), UX POAUTENSAMU (3aKOHHBIMH IPEACTABUTEISIMHU),
MeIarOrMYeCKUMH PaOOTHUKAMH.

TpyaHocTH B U3yYeHUM XUMHUH

. HECIIOCOOHOCTh 3aIIOMHUTH U 3alIMCaTh XUMUYECKUM 3HAK 3JIEMEHTa U MPOYUTATh
ero ;

. po0JIeMbl COCTaBIIEHUS (POPMYJI CIOKHBIX BEIIECTB ;

. po0JIeMbl B HATUCAHUU YPaBHEHUIN XMMHUYECKUX PEaKLUH;

. HEYMEHUE NPUMEHUTh ANTrOpUTM (Crocol, MpueM) MpU PEIIEHUU XUMHUYECKUX
3aja4;

. HECIOCOOHOCTh O(OPMIIATh OTYET, BKIIOYAIONIMM OMHCAHUE HAONIOICHUS, €ro

PE3yJIbTaTOB,BBIBOIOB.

OO0mas xapakTepucTKa 001Iey4eOHbIX TPYAHOCTeH 00y4eHH s :

— HEyMEHHUE BKJIIOYHUTHCS B YUeOHYI0 paboTy; HECIIOCOOHOCTh CaMOCTOSTENBLHO HayaTh
BBIIIOJTHCHUEC 3a/JlaHUA,

— HETOTOBHOCTD BBINIOJIHATH 33JaHNe 0€3 IMOIaroBoii HHCTPYKIIMH U TOMOIILH;

— HCIIOHUMMAHHWEC, HCYMCHHUC BBIIIOJHHUTH MHOIOKOMIIOHCHTHOC 3aJaHUC (COCTOHHICC u3
HECKOJIBKUX TPOCTHIX);



— HEJIOCTaTOYHasi OCO3HAHHOCTh B YCBOCHUHU M IPUMEHEHHUH aITOPUTMOB (IIpaBuIl);

— HEYMEHHE II0JIb30BAaThCA IOJIyYEHHBIMH 3HAHUSMU-YMEHUSMU I[P  PELICHUU
CTaHJAPTHBIX YYEOHBIX M MPAKTHUECKUX 3a7ay;

— HECNOCOOHOCTb YYECTb BCE YCIOBHUS M JTalbl pPELIEHUS 3aJaHUsl B XOJE €ro
BBINOJIHEHMS! (HETIOIHOE BHIMOJIHEHUE 3a/1aHus);

— cMelIeHMe (I0AMEHA) aJrOpUTMOB, ITOHATHI; HapyILIEHHUE M1OCIEI0BATENbHOCTH 111aroB
QJITOPUTMA TP €T0 BBINOJIHEHUH;

— MOMEHa 3a/1aHus (JIOTMUECKU U aJlTOPUTMHUECKU 00JIee IPOCTHIM);

— HECIOCOOHOCTh KOHTPOJIMPOBATH X0/ (IIPOLIECC) U Pe3yJIbTaT BHIIOJIHEHUS 3a/1aHUs;

— HEyMEHHE TOHATh U OOBSICHUTH IPHUNHY CBOEH OIIMOKH, HCIIPABUTH €€;

— HEyMEHUE IPUMEHUTh 3HaHUS B HECTAHAAPTHOM CUTYalUH;

— HEyMEHHUE PEIIUTh YIeOHYIO 33]]ady C UCTIOIB30BAHUEM «JIPYTOT0»

- mpueMa (croco0a), CpaBHUTh PEIIEHUS 110 CTENEHH PALMOHATBHOCTH.

OO0mas xapakTepucTHKA TPYJAHOCTel MeKJINYHOCTHBIX OTHOILEHUH

XapakTep B3auMO/AeiiCTBUSI yYeHNKA M YUYUTEJIs:

— HEMOHUMAaHUE, HErOTOBHOCTH YCJIBIIIATh YUUTEINS (B3POCIIOTO),

IICUXOJIOTHYECKAsi «HECOBMECTUMOCThY» (10 pe3yibTaraM BbloJdHEeHUs Tecta «Iloprper
YUUTENS»);

— 0O0SI3Hb KPUTHKH, HETaTUBHON OLIEHKHY;

— OTCYTCTBHE TIOJIOKHUTEIHHOTO OMBITA OOIIEHHSI CO B3POCIBIMHU.

B3aumopeiicTBHe yYeHHKA M APYTUX YYEHUKOB:

— 3TOLIEHTPUYHOCTh, HEyMEHHE 001aThCH,

— MOBBILIEHHAs! TPEBOXKHOCTH (I10 Pe3y/bTaTaM BBIIOJIHEHHUS TecTa «L|BEeTHbIE apuKmn»);

— HEYMEHHE C TPOUTh COBMECTHYIO JESATENIBHOCTH (110 pe3yJbTaTaM BBIIIOJHEHUS TECTa
«PykaBuukm»);

— 3aHWKEHHas (3aBbIIIEHHAs) CaMOOLEHKa (IO pe3yJibTaTaM BbIIIOJHEHUS TeCTa
«JlectHunay», «Cembsy).

— Ipyrue TPyIHOCTH. ..

IIporpaMmma KOPpPEeKIUOHHO Pad0THI HANIPABJIEHA HA:

. IPEOA0JICHHUE 3aTPyIHEHUH yUallluxcsl B y4eOHOM J1eATeNbHOCTH;

. OBJIa/ICHUE HAaBbIKAMM Al TallMK yJallluXcs K COLUYMY;

o pa3BUTHE TBOPUECKOTO MOTEHIIMAJA yJaluuxcs (0JJapeHHBIX JACTeH);

. pa3BUTHE NOTEHIIMANA YYaIIUXCsl C OFPAaHUUYEHHBIMU BO3MOXKHOCTSIMU.

1) IIpeonosienne 3aTpy/iHeHHIl y4alIMXcsl B y4eOHOM AeATeJIbHOCTH

Oxa3zaHue MOMOIIM Y4YallUMCs B IIPEOJOJIEHUM HUX 3aTpyAHEHUH B yuyeOHOH
JeSATEIbHOCTH ITPOBOJAUTCS ME€JarOraMy Ha ypoKax.

Ha ocHoBe mpHMeHEHMs TEXHOJOIMH JIESTeIbHOCTHOIO MeToJa OOydYeHHs y ydaluxcs
MIOCJIEIOBATEIFHO M TMO3TAmHO (OPMHUPYETCS TOHMMAHWE HOPMBI YUeHHUsS (Y4TO MHE «HAJ0»
nenatb Kak ydeHuKy). OJHOBpeMeHHO i (OPMHMPOBAHUS Y Y4YalUXCS BHYTpEHHeEH
NOTPEOHOCTH BKJIIOYEHHSI B YUEOHYIO AEATENBHOCTH (« 3TO XO4Uy») B KJIacCe CO37aeTcs
IICUXOJIOTHUECKU KOM(OpTHas oOpa3oBaTesibHas cpefa, rae peOeHoK He OOUTCs BbICKa3aTh CBOE
MHEHHE, TJle €ro TpyAonroOue, CTapaHue, OTBETCTBEHHOE OTHOIIEHUE K JIeJly BCTpEYaeT
NOOpO’KENaTeNbHYI0 HOJAEPXKKY, IJ€ OH MpHOOpeTaeT IO3UTHBHBIM OIBIT IEPEeKUBAHUS
CUTyalluu yclexa, a C JPYrol CTOpPOHbI ? 00ecreduBaeTCs BO3MOXKHOCTh €r0 pa3BUTHUS B
COOCTBEHHOM TEMII€ Ha YPOBHE CBOETO BO3MOXKHOT'O MAaKCUMYMa («sI 3TO MOTY»).

Texnomormueckn 3To obecneunBaeTcsl peanu3anuell B y4eOHOM Ipolecce IO BCeM
y4eOHBIM MpeaMeTaM JeSTeIbHOCTHOIO MeToJla OOyYeHUS M COOTBETCTBYIOLIEH CHCTEMBI
JUIaKTUYECKAX TPUHIMIOB (TIPUHIMIIOB TICHXOJOTHYECKOW KOM(MOPTHOCTH, MHHHUMAKCA,
BapUaTUBHOCTH, AEATEIbHOCTH, HEIIPEPBIBHOCTH).

B kypce «XuMHH» CO3JaHHUIO TICUXOJOTMYECKH KOM(OPTHOH 00pazoBaTeIbHON Cpesbl
CHOCOOCTBYET COJiepKaHUe 3aJjaHul, KOTOpoe MOA0OpaHO TakK, 4TOObI MOAJNEPKUBATh Y



yyalxcs MO3UTHBHOE OTHOIIEHUE K 3aHATHUSAM XHMHUHU U JKEJaHHe BKIIIOYAThCS B y4eOHBIN
IpoLEecC IO XMMHUU B 30HE cBoero Omkaimero pa3Butus. C 3TOH LeNbl0 UCHOJIB3YHOTCS
CJIEYIOIINE eAArOTnYeCKH MPUEMBI:

BKJIIOYCHUC B y‘-I€6HO€ COACPIKAHUC 3aI[aHl/If/'I, BBITIOJTHCHHUC KOTOPBIX AACT ACTIAM

MMOJIOKUTENBHBIN 3MOI_II/IOHaJ'II>HI>II71 3apsana;

onepauuii;

BKJIFOYEHUE 3aJJaHUH, COJIEP>KAHUE KOTOPBIX BBI3BIBACT Y yUALUXCSl HHTEPEC;
pa3HooOpa3ue BUIOB AEATEIbHOCTH, BHIIOIHIEMbIX YYEHUKOM Ha YPOKE;

y4eT TeHIEPHBIX 0COOEHHOCTEH MCUXOIOTUIECKOTO Pa3BUTHS IETEH;
ONTUMHU3ALMs KOJUYECTBA BBINOJHAEMBIX 3aJlaHUil M OCBaMBAEMbIX IIPU ITOM

[To Mepe ocBOEHHMSI yHalIUMUCSA HOPMbI y4eOHOU NESTEIbHOCTH, IOHUMAHUS U IPUHSITUS
MMHA Ha JIMYHOCTHO 3HAYUMOM YPOBHE COIMAIBHOW POJIM «YYEHHKA» BHEIIHME MOTHBBI
CMEHSIIOTCS. BHYTPEHHUMH, U Yy ydaluxcsi GopMUpyeTcsl yCToWuuBas y4eOHO-TIO3HaBaTeIbHas
MOTHBAIIHSI © TOTOBHOCTH K CaMOPa3BUTHIO. Tak ke 3aaHusi KOPPEKITHOHHOTO OJI0KAa BKITIOUYCHBI
B JICSITENILHOCTh YUUTENS Ha KKIOM YPOKE XUMHUHU.



KoHTpo/ibHO-U3MepHuTeIbHbIE MATEPHAJIbI
8kuacc

KontpoabHas padora Nel
Tema. «BemecTBa 1 XUMHUYECKHE PeaKIHN»

Bapuant - 1

3aganue 1
-BriOepuTe nmpaBuIIbHBIE YTBEPKICHUS:
1. Kucnopoji- 310 ci105kHO€E BELECTBO.
2.BanenTtHocth Bosiopoaa paBHa eauMHULE.
3. Peakuus ,B KOTOPOH U3 OJIHOTO CJIOKHOI'O BEIIECTBA [1OJIy4aeTCs ABa UJIM HECKOJIBKO
MPOCTHIX UJIM CJIOKHBIX BEILIECTB HA3bIBAETCS PEaKLUE 3aMelICHUsI.
4. ATOMBI- 3TO MeJlbYaiIliie 4YacTULbl MHOTHUX BEIIECTB, COCTaB U XMMHUUYECKHE CBOMCTBA
KOTOPBIX TAKHUE K€, KaK y IAHHOT'O BEIIECTBA.
5. XUMHUYECKUI 3JIEMEHT- 3TO ONPEACIEHHBIN BUJT aTOMOB.

3amanue 2.

K xaxxnomy u3 3ananus ga€rcs 4yeTblpe BapuaHTa OTBETA, U3 KOTOPBIX TOJIBKO OJUH MPAaBUIbHBIM.
Howmep BepHOro oTBeTa 00BEIUTE KPYKOUKOM.
1. Xumuueckasi peakiiysi IpOUCXOIUT:
1)ripu “criapeHuu BOIBL; 2) IpH «TallIEeHUuU» COJbI YKCYCOM;
3)npu nnasneHuu napaduxa; 4) npu pacTBOPEHUU IIIHOKO3bI B BOJIE.
2. CoctaBbTe GOPMYIBI CIOXKHBIX BEIIECTB, 00PA30BAHHBIX SJIEMEHTOM KHCIOPOJIOM U
CJIEYIOIIMMHU JIEMEHTaMU:
DK; 2)Cl{); 3)N(V), naiite UM Ha3BaHHS

1) coenuHeHUs; 2)pa3nokeHus; 3)3amelneHus; 4)oOMeHa.

3. ®opmyra coeIMHCHUS TATUBAJICHTHOTO a30Ta ¢ KHCIOPOJIOM:
1)NO; 2) N2 Os; 3) N2 Os; 4) NO».

4. 3anuce 5 H>O o603nauaer

1) 5 monekyn Boasl; 2) 10 aToMOB BOJIOpO/ia U 5 aTOMOB KHCIIOPO/Ia;
3) 5 aromoB Boabl,  4) 10 MOJIEKYJT BOJIBI.

3ananmue 3.
PaccraBbTe KO3 GUITUEHTHI B CIEAYIOMINUX CXEMaX PEaKIUil U YKaKUTE TUIl PEaKIIH:
a) .Hx+ Cl= _HCIL
0) ..NaCl +..H2SO4= ... Na2SO4+.. HCI;
B) ..CrCls.+ ..Cr =.. CrCl.
3ananue 4.
1. Beruucnure OTHOCUTENBHYIO MOJIEKYJIsipHYI0 Maccy H3BOs ona Oyner paBHa:
1) 100; 2) 63; 3)62; 4)58

2. Beruncnute MaccoByto 100 6opa B 6opHoii kucinore H3BO3
Bapuanr - 2

3amanme 1
-Bribepute npaBUIbHBIE YTBEPKICHUS:
1. O30H uMeeT 3anax CBEXECTH.
2.BanentHocth Kucnopona paBHa TpéMm.
3. Peakuusi ,B KOTOpOH U3 OAHOTO CIIOKHOTO BEIIECTBA MOJIY4AETCs IBa UJIM HECKOJIBKO
MPOCTBIX WX CII0KHBIX BEUIECTB HA3bIBAETCS PEAKIUEN Pa3JI0KECHUS.
4. Monekynbl- 3TO MeJIbYalIlINe YaCTULIbl MHOTUX BELIECTB, COCTAB U XUMHYECKUE CBOMCTBA
KOTOPBIX TAKKE K€, KaK Y JAHHOrO BEUIECTBA.
5. BageHTHOCTb — 3TO CHOCOOHOCTh XUMUYECKOTO 3JIEMEHTA MIPUCOEAUHSITH OIPEIEIEHHOE



KOJINYECTBO aTOMOB JIPYTOr0 XUMHUECKOTO JIEMEHTA.
3aganue 2.
K xaxomy 13 3a1aHus 1aéTcs 4eThlpe BapuaHTa, U3 KOTOPBIX TOJIBKO OJMH
npaBUIbHEIN..HOMep BepHOTO OTBETa 00BEANUTE KPYKOUKOM.
1.®usnueckoe sBICHUE MPOUCXOIMT:
1)ripu ucriapeHuu BOJbI; 2) IpH «TallleHUun» COJIbl YKCYCOM;
3)npu ropeHuH CBEYH; 4) npu pacTBOPEHUU U3BECTH B BOJIE.
2. CoctaBbTe (POPMYIIBI CIOKHBIX BEIIECTB, 00Pa30BaHHBIX FJIEMEHTOM KHCIOPOJIOM U
CJICAYIOUIMMHU 3JIEMEHTaMU:
1)Ca; 2)N(); 3)P(V), naiite um Ha3BaHUs
3. ®opmyna coelMHEHMsI HIECTUBAIIEHTHOM CEpbl C KUCIOPOOM:
1)SOz; 2) SOs; 3) HaS; 4) SO.
4. 3anuce 5 Hz o603Hauaer
1) 5 monexyn Bogopona; 2) 10 aromoB Bogopoaa ;
3) 5 atomoB Bomopona;  4) 10 monexkyn Bomopoaa.
3aganue 3.
PaccraBbTe K03()PULIUEHTHI U YKa)KUTE TUI PEaKIUH:
a) ..H.0= Hx+O»
0) .Mg +..H3PO4= . (Mg)3(POs)2 +.. Ha;
B) . AL+ .02=.. AL.O.;.
3aganue 4.
1/Bprauciinte OTHOCUTENBHYIO MOJICKYIIsIpHYt0 Maccy CuSOs oHa OyneT paBHa:
1)286; 2) 363; 3)262; 4)98
2. BoruncnuTe MaccoByIO I0JII0 XUMUYECKOro neMenTa Mmeau B CuSO4

OTtBernbl BapuaHr 1 OTBeTbl BAPUAHT 2
3apanuel: 24,5 3aganuel: 1,3.4.5.
3amanne? 1) 2 3amanne? 1)1
2) K20 CI20 N205 2) CaO N20 P205
3) 2 3) 2
4) 1 4) 1
3aganue 3 3aganue3
H2+CI2=2 HCI coexnHeHHe 2H20=2H2+CI2 pa3ioxeHue

2NaCI+H2S04=2HCI+Na2S04 o0mena
3Mq+2H3P0O4=3H2+Mq3(PO4)23ame

HmeHne
2CrCI3+Cr=3CrCI2 coenuHeHnmne 4AI1+302=2A1203coennHenune
3aganmue 4 3aganned

1) 62 1) 160

D)17,7% 2)40

Kpurtepumn oneHox :

npaBwibHOE BeIoiHEHUE 80-100% 3amanuiil TecTa — OTMETKA «5»,
npaBuibHOE BhioaHeHue 70-79% 3amanuii Tecta — oTMETKA «4»
npaBwibHOE BeIOIHEHUE 50-69% 3amanuii Tecta — oTMETKa «3»
npaBUJIbHOE BhINOTHEHUE 49% 1 MeHee 3aJjaHuil TecTa —OTMETKA «2»

KonTtposbnas pa6ora Ne 2 no remam:
«Kucaopoa», «Bogopon», «<Boga. PacTtBopbi»
Bapuanrt I
1. Tect (BbIOEpUTE OUH NPABUJILHBIA BAPUAHT OTBETA)



1. DnemeHT, HanboJ1ee pacpoCTPAHEHHBbIH Ha 3emJie, - 3TO
1) kucnopon 2) azot 3) Bogopon 4) KpeMHUM

2. B npoMBbIILIEHHOCTH KHCJIOPO] MOJIYy4aloT U3
1) xmoparta xanust 2) Bosl 3) Bo3ayxa 4) mepMaHraHara Kanus
3. Kataau3aTtopoMm pa3jio:KeHusl MEPOKCHAA BOA0POA sIBJISAETCS
1) oxcun xanbius 2) okcup cepoi(1V) 3) okcua maraus 4) okcua mapranmna(IVv)
4. Kucsiopon Bbiiesisiercs B Xxoje
1) rauenus 2) npixanus 3) ropeHus 4) horocuHTE3a
5. Ykasxure ra3, KOTOpblii He OTHOCHUTBLCS K 0J1ar0poIHbIM
1) azot 2) renwii 3) apron 4)HeoH
6. Cii0:xHBIC BellecTBa, COCTOSIIME U3 IBYX 3JIEMEHTOB, OAHH U3 KOTOPbIX KHCJIOPO/ 3TO:
a) OKCHJIBI 0) COJIM B) KUCJIOTHI ') OCHOBaHUS
7. Ykaxure NpaBUJIbLHOE CYKAECHHE
1) Bomopoa o4eHb Majio pacTBOPSIETCS B BOJE
2) BOOPOJ UMEET BBICOKYIO TEMIIEPATYPY CIKUKEHUS
3) BOJIOpOA MOKET OBITH MOJTyY€H IPU B3aUMOJICICTBIH cepedpa ¢ BOJOM
4) BOIOpOJ HE pearupyer ¢ KUciopoJoM
8. B3Becu, B KOTOPBIX MeJIKHE YACTHIIbI TBEP/AOr0 BellleCTBA PABHOMEPHO pacnpe/iesieHbl
MeEsKIY MOJIEKYJIaMHU BO/Jbl, HA3bIBAIOTCH:
1) cycnieH3usiMu 2)3MyNbCUSIME 3) TbIMaMu 4)a3po30sIMu
9.Boa pearupyer ¢ aKTUBHBIMH MeTA/IaMHU, TAKUMH KaK HATPHIl M KaJIbIMii, C
oOpa3oBaHueM
1) ruzipokcu10B 2)OKCUA0B U BOJIOPOAA 3)KUCIOT 4)rHIPOKCUI0OB U BOAOPOIA
10. Boxa pearupyer no4tTu co BceMH OKCHIAMHU HEMETAJLJIOB ¢ 00pa3oBaHuEeM
1) ruApOKCHUIOB ¥ BOAOPOIA 2)OKCUIOB M BOJIOPOa 3 )KUCIOT 4)ruApOKCHIOB
2. 3agaHNs co CBOOOAHBIM OTBETOM
1. 3akoHuNTE ypaBHEHHS PEAKIU TOPEHHSI, PACCTaBbTE KOAPPHUIIMEHTHI, HA30BUTE
MOJTyYUBIITHECS BEILIECTBA.
a)P+0,—-06)C+02—
B) Zn+ 02 —» 1) CoHe+ 02—
2. Jlonuuure ypaBHEHUS PEAKIUi, XapaKTepU3YIOLUIMX XUMHUUECKHE CBOMCTBAa BOJOpOIa:
a)Ho +Cl —
6) H> + FeO —
YKakuTe, OKUCISAETCS UM BOCCTAHABJIMBACTCSI BOJOPOJI B ATHX PEAKIIHIX.
3.PaccuuTaiiTe, Kakyro Maccy caxapa U BOJbl HYKHO B3STh JUIsl Ipurorosienus 250r pactBopa ¢
MaccoBoil goJieit caxapa 15%.
4.CocTaBbTe ypaBHEHUS PEAKIIUN B3aUMOACHCTBHUSA C BOJAOU CIEAYIOIINX BEIIECTB: Kaus,
KaJIbIUsl, OKCHUJIA INTUS. Y KaXKUTE HA3BaHUS BEUIECTB, 00Pa3yIOLINXCS B PE3yNbTaTe PEaKIIUU.
KonTtposbnas pa6ora Ne 2 no remam:
«Kucaopoa», «Bogopon», «<Boga. PacTtBopbi»
Bapuant I1
1. Tect (BbIOEpUTE OUH NPABUJILHBIA BAPUAHT OTBETA)
1. YkaxuTte 00beMHYI0 10110 KHCJI0POJa B BO3AyXe
1) 0,009 2) 0,209 3) 0,409 4) 0,781
2. B 1a6opaTopuy KHCJIOPOA MOKHO IOJYYHUTh NPH Pa3ji0oKeHUH
1) xyopara kanus 2) mepMaHraHaTa Kajaus 3) mepokcuaa Bojaopoia 4) mo0oro u3
NIEPEYUCIIEHHBIX BEIIECTB
3. MoJsiekyJISIpHBII KMCJIOPOJ He pearupyer ¢
1) anmromuHMEM 2) 3070TOM 3) MeJIbIO 4) LIMHKOM
4. I'a3, KOTOPBIil NOAIEP:KUBAET rOPEHHE, - ITO



1) xuciopon 2) Bonopon 3) a3ot 4) yriaeKucibli ras

5. B cocTaB BO31yXa He BXOIAMT:

a) BOJOpoJ1 ) KHCIOPO/I B) YIIIEKHUCIBI ra3 T) aproH

6. Campblii J€rkui ras:

a) CepHUCTHIN 0) KUCIOPO B) YTIEKUCIBIN T') BOAOPO

7. BemecTBa, yCKOpsOUMe XUMHYECKHE PeaKIMHU ITO:

a) pacTBOpHI 0) cMecH B) BO3AYX I') KaTallu3aTOPhI

8. B3Becu, B KOTOPBIX MeJIKHE KAalleJbKH KUAKOr0 BellleCTBa PABHOMEPHO pacipee/ieHbl

MeE:KIy MOJIEKYJIaMHU BO/Ibl, HA3bIBAIOTCS

1) cycnien3usimu 2) smynbcusiMu 3) apiMaMu 4) a3po30J1IMu

9. [Ipu HarpeBaHUM BO/Ia pearupyeT ¢ MeHee AKTHBHbBIMU MeTAJLJIaMH, TAKUMHU KaK

’KeJie30 U IUHK, ¢ 00pa3oBaHueM

1) rumpoKcuIoB 2) OKCHIOB M BOJopoia 3) KUCIOoT 4) TUIPOKCHUIIOB M BOJOPO/Ia

10. Boaa pearupyer ¢ OKCHAaMHU AKTHBHBIX METAJLJIOB, TAKUX KAK HATPHUIl U KAJbLUMH, €

oOpa3oBaHueM

1) ruapoKCHUIOB M BOAOPOA 2) OKCHAOB U BOJOpOAa 3) KUCIOT 4) TUIPOKCUIIOB

2. 3agaHng co CBOOOTHBLIM OTBETOM.

1. 3akoHuHNTE ypaBHEHHS PEAKIUI TOPEHHSI, PACCTaBbTE KOAPPHUIIMEHTHI, HA30BUTE

MOJTyYUBIITHECS BEILIECTBA.

a)Fe+ 02— 06)Ca+ 02—

B)Li+ O —» 1) C;Ha+ 02—

2./lonuimuTe ypaBHEHUsI peakuii, XapaKTepU3YIOIUX XUMUUECKHE CBOMCTBA BOJIOPOAA:

ayH+S —

0)WOs + H, —

YKakuTe, OKUCISAETCS] UM BOCCTAHABJIMBACTCSI BOJOPO/I B ATHX PEAKIIHIX.

3. Paccumraiite, kKakyro Maccy caxapa U BOJIbl HY>KHO B3sITh JUIsl mpurotosiienus S00r pactsopa ¢

MaccoBoil joJie caxapa 5%.

4.CocraBbTe ypaBHEHHUS PEAKLMI B3aUMOAEUCTBUS C BOAOM CIIEIYIOIIMX BEIIECTB: Oapus, TUTHS,

OKCHJIa HATpUsL. Y KaXUTE Ha3BaHUS CIOKHBIX BEUIECTB, 00Pa3yIOUINXCS B PE3yNbTaTe PEaKIIUU.
KonTtposbnas pa6ora Ne 2 no remam:

OtBerbl. Kpurepuu onenuBanus.

1 BapuaHT:
Ileproe 3axanne

1. 1
2. 3
3. 4
4. 4
5.1
6. 1
7. 1
8 1
9. 4
10.3

3a KaxJplii paBUIIbHBIN oTBeT 1 O6ann. Beero — 10 0amios.

Bropoe 3axanne

1.

a) 4P + 502 — 2P20s - okcua dpocdopa(V) 6) C + O — CO2 — okcug yraepoaa(IV)

B) 2Zn + Oz — 27Zn0 - okcup nuHka 1) 2CoHe + 702 — 4CO; +6 H20 — okcup yriepoaa(1V),
BOJIA

3a Kax10€ MpaBUILHO HAITMCAaHHOE YpaBHEHUE 10all, 3a KaK10€ MPaBHIIbHO Ha3BAaHHOE
BeriectBo 0,5 6amra. Becero 6 0amios.



2.

a) H, + Cl — 2HCI

6) H> + FeO — Fe +H2O

Bomopon B 3THX peakiusx OKUCISIETCS.

3a kaxxJ0€ MpaBWJIbHO HaMKMCcaHHOE ypaBHeHHe 106ami. 3a onpenenenue nporecca 1 6ami. Beero
3 Gama.

3.1) m(caxapa) = m(pactBopa) x W(caxapa) : 100% = (250x15% ): 100% =37,51

2) m(Boasl) = m(pactBopa) - m(caxapa) = 250 - 37,5 =212,5r

3a Kaxj0e mpaBuiIbHOE aericTBue 1 6amt, Beero 2 Oamia

4 2K +2H>0 =2KOH + H>

Ca + 2H>O = Ca(OH). + Hz

Li2O +H>0 = 2LiOH

KOH — ruapokcuy kanus

Ca(OH)2 — rugpokcua KanbIus

LiOH- runpokcu tutust

3a Kax10e MpaBUILHO HAITMCAHHOE YpaBHEHUE 10ally, 3a KaK10€ MPaBHIILHO Ha3BAaHHOE
BeriectBo 0,5 0amta. Beero 4,5 6anna.

Bcero 3a paboty — 25,5 6amios

Kpurepun ouenuBanmus:

«2» - 01 0 - 13 6amnos, «3» - otl13,5 no 18,5 6amnos, «4» -ot 19 go 21 6amios, «5» ot 21,5
0aJlIoB.

OtBerbl. Kpurepuu oneHuBanus.

2 BADHMAHT:
IlepBoe 3ananue:

VPN AW~
ST ST N NG O R N S

10. 1
3a kaxapli paBUiIbHBIN oTBeT 1 6ay. Beero — 10 6aimos.
Bropoe 3aganue
1.
a) 3Fe + 202 — FeO Fe203 (Fe30s) - xxene3nas okanuna 6) 2Ca + O —2Ca0 — okcu1 Kaublus
B) 4Li + O2 — 2Li20 - okeun nutus r) 2CHz + 502 — 4CO; + 2H20 — okenp yranepona(IV),
BOJIA
3a KaxJ0€ MPaBIWIIbHO HAMKMCAHHOE ypaBHEeHHE 106ai, 3a KaXk0€ MPaBIUIILHO HA3BaHHOE
Berectso 0,5 6amta. Beero 6 0aymios.
2.
a)H>+S — HaSt
6) WO; +3H> - W + 3H.0
Bonopon B 3THX peakmusiXx OKUCIISICTCS.
3a KaxxJ0€ MpaBWJIbHO HAMKMCAaHHOE ypaBHeHHE 106art. 3a onpesenenue npoiecca 1 6ami. Beero
3 Gama.
3.1) m(caxapa) = m(pactBopa) x W(caxapa) : 100% = (500x 5% ): 100% = 25r
2) m(Boasl) = m(pactBopa) - m(caxapa) = 500 - 25 =475r
3a Kaxj0e nmpaBuIbHOE aericTBue 1 6amt, Bcero 2 6amia



4 Ba + 2H,O = Ba(OH); + H»

2Li + 2H>O = 2LiOH + H»

Na>O +H>O = 2NaOH

Ba(OH): — runpokcuy 0apust

LiOH- runpokcu tutust

NaOH — rugpokcu HaTpus

3a KaxxJ0€ MPaBIIIbHO HAMMCAHHOE ypaBHEeHHE 106ai, 3a KaXK0€ MPaBIUIILHO HA3BaHHOE
Berectso 0,5 6ainta. Beero 4,5 6amnna.

Bcero 3a paboty — 25,5 6amios

KpuTtepun onennBanus:

«2» - ot 0 - 13 6amnos, «3» - orl3,5 mo 18,5 6amios, «4» -ot 19 g0 21 6aimios, «5» ot 21,5
OaioB.

KonTtposbnas pa6ora Ne 2 no remam:
«Kucaopoa», «Bogopon», «<Boga. PacTtBopbi»
BAPUAHT 1.
-5 yacTh
1. Camblil pacipoCTpaHEHHBIN XUMUYECKHM 3JIEMEHT B 36MHOM KOpe:
a) BOJIOPO/I
0) KuciIopoa
B) cepa
T) XKeJe30
2. Y4eHblil, MOJTyYHBIIMI KUCJIOPO/ U NEPBbIi ONMCABIIMI 3TO:
a) Jlx.JlanbToH
0) I".KaBenum
B) JIx. [Ipuctin
r) A.JIaByasbe
3. Kuciopoa 1 Bogopoa MOKHO MOJIYYHTh, Pa3JI0KUB BellleCTBO:
a) BOy
0) coib
B) KUCJIOTY
I') MapraHioBKy
4. B npoMbIILJIEHHOCTH KHCJIOPOJ MOKHO MOJIYYUTH U3:
a) BOJIbI
0) Bo3ayxa
B) MapraHIlOBKH
T) COJH
5. Ciio:xHbIe BelecTBa, COCTOSIIME U3 IBYX 3JIEMEHTOB, OAHUH U3 KOTOPbIX KHCJIOPO/ 3TO:
a) OKCHJIbI
0) conu
B) KHCIIOTBI
I') OCHOBaHUS
6. B menuuuHe, a Tak ke, 1J51 CBAPKH M Pe3Ke MeTAJJI0B NPUMEHSIIOT:
a) BOJIOPOJI
0) KpeMHUH
B) QJIFOMUHUIA
T') KUCIIOPOJI
7. B cocTaB BO31yXa He BXO/IMT:
a) BOJIOPO/I
0) KucIopoa
B) YIJIEKHCIIBIN ra3



T') aproH

8. Peakuuu, mpoTeKawiiye ¢ NOrJIomeHHeM YHEPrui HA3bIBAIOTC:
a) SK30TePMHUYECKUMHU

0) KaTAIUTHYECKUMU

B) DHJIOTEPMUYECKUMU

9. K TBépaomMy TOIIUBY OTHOCHTCS

a) HepTh

0) Topd

B) METaH

') Ma3zyT

10. IIpu peakuuu aKTUBHBIX METAJLJIOB ¢ BOJ0I KPpOMe THAPOKCHI0B Bbl/1€JIs1€TCH:
a) BOJIOPOJI

0) KucCI0poa

B) METaH

r) HePTh

11. Camblii Jérkuii ras:

a) CEpHUCTHIN

0) KucIopoa

B) YIJIEKHCIIBIH

T') BOJIOPOJT

12. Ecam 32:e4b BOAOPO/, TO MOJYYUTCH:

a) BO3yX

0) MeTaH

B) BOJIA

T') YIIEKUCIBIN Ta3

13. OnHopoaHbIE CHCTEMBI, COCTOSIIINE U3 MOJEKYJ PACTBOPUTENIS H PACTBOPEHHOTO
BelllecTBA:

a) B3BECH

0) pacTBOpBI

B) CYCII€H3UHU

T') SMYJIbCUU

14. BemecTBO, NPaKTHYECKN HEPACTBOPUMOE B Bo/I€:

a) Mel

0) caxap

B) THIIC

T') XJIOpH]I cepedpa

15. IIpudop, ¢ NIOMOIIBLIO KOTOPOT0 H3MEPSIIOT IMJIOTHOCTH PACTBOPA, HA3bIBAETCS:
a) apeomeTp

0) a3BIHOMETP

B) CIIUJIOMETP

I') MAHOMETP

16. MeToa noJiy4eHus CJIOKHBIX BelIeCTB U3 0oJiee MPOCTHIX HA3BIBAKOT:
a) aHAJIU30M

0) cuHTE30M

B) ¢unbTparueit

) IACTUJUISIIUECH

17. MakcuMaJibHasl IVIOTHOCTH BOABI IPH TAKOH TeMIiepartype:
a) 100°C

0) 0°C

B) -4°C

r) +4°C



18. Bona pearupyer npu HarpeBaHHH c:

a) HaTpUeM

0) muTHEM

B) IIMHKOM

r) pochopom

2-51 4acTh

BcraBbTe NpomyuieHHoe CJI0BO:

1) BemiectBa, KOTOpbIE YCKOPAIOT XUMUYECKHE PEaKLUU, HO CaMH IIPU 3TOM HE pacXOAyIOTCs,
HA3bIBAIOTCS )

2) XuMH4ecKkoe ypaBHEHHUE, B KOTOPOM YKa3bIBaeTCs TEIIOBOH 3¢ ek, Ha3pIBaAIOT

3) Cmecu, B KOTOPBIX MEJIKUE KalleIbKU KaKOH-JIN00 XKUAKOCTH PABHOMEPHO PACIIPEIEICHBI
MEXAY MOJIEKYJIAMH IPYTrOM KUAKOCTH, HA3bIBAIOT

4) PactBOp, B KOTOPOM JJaHHOE BEILIECTBO MIPH JTAHHOM TeMHepaType OoJbIIIe HE pacTBOPSIETCH,
Ha3bIBAIOT

3-91 yacThb.

CocraBbTe 1 HallauTe KO3QPUIIHEHTHI AJI51 YPABHEHHI XUMHUYECKHUX PeaKkmii:
a) TOpPEeHHs BOJ0POIa

0) ropeHusI INTUS

B) B3aMMOJICUCTBUS BOJAOPO/IA U XJIOpa

) B3aumoieiictBus Bojgopoaa u CuO

1) B3aUMOJICHCTBHE BOJIBI C OKCUIOM (ochopa

€) B3aUMO/ICHCTBHUE BOJIbI C HETalICHOW U3BECTHIO

BAPUAHT 2.

1-91 yacTh

1. Camplii pacipocTpaHeHHBI XUMHYeCKHUI 2JieMeHT BO BceesieHHoii:
a) BOJIOPO/I

0) KuciIopoa

B) cepa

T) XKeJe30

2. Jlata OTKpBITUSI KHCJIOPOJA:

a) 1 urons 1874r.

0) 1 aBrycra 1774r.

B) 1 cents10ps 1884r.

r) 1 okTsa6ps 1678r.

3. IIpu npoKaJIMBaHUM OKCH/IAa PTYTH KpOMe PTYTH NOJIy4aeTcs emié:
a) KUCJI0pO.

0) BOJIOpOTT

B) aproH

') HEOH

4. BemecTBa, yCKOpSAOIIHEe XUMHYCCKHE PEaKLIHHU ITO:

a) pacTBOPBI

0) cmecu

B) BO3AYX

T') KaTaJau3aTopsl

5. YTo uMeeT KMCJI0PO/ KAK BellleCTBO:

a) BKYC

0) 00BEM

B) I[BET

I) 3amnax

6. B Bo31yxe kuca0poaa no oobémy:



a) 78%

0) 2%

B) 21%

r) 23%

7. Jaisi ropeHus1 BellecTBa He00X0AMM JOCTYII:

a) BoJIopoJia

0) Kuciaopoaa

B) QJIFOMUHUS

') KpeMHUS

8. Peakuuu, npoTexaonme ¢ BbleJeHHeM JHEPrUl Ha3bIBAIOTCS:
a) SK30TePMHUYECKUMHU

0) PHAOTEPMUYECKUMU

B) KaTAIUTUYECKUMU

9. K :KMAKOMY TOILUIMBY OTHOCHTCS:

a) Topd

0) meTan

B) HE(DTH

T) yroJib

10. Boxopoa M0HO MOJy4YUTh NMPH PeaAKIUM MeTAJJIOB C:
a) KUCTIOTOU

0) conbo

B) OKCHJIaMU

T) PTYTBIO

11. Ec/iu Bogopoa cpearupyer ¢ KHCJIOPOAOM, MOJTYUHTCS:
a) BO3IIyX

0) meTaH

B) BOJIa

I) YIIEKUCIbIN Ta3

12. BoccTaHOBUTE/IbHBIE CBOICTBA BOJOPO/I NMPOSIBJIsIET B PEaKIUsX C:
a) OKCHJaMH METAJIOB

0) BoI0#1

B) PTYTbhIO

') MEJIbIO

13. CmecH, B KOTOPBIX MeJIKHE YACTHIBI TBEPIOTr0 BelleCTBA PABHOMEPHO pacipe/e/ieHbl
MeE:KIy MOJIEKYJIaMHU BO/Ibl, HA3bIBAIOT:

a) B3BECH

0) pacTBOpBI

B) CYCIIEH3UU

T') SMYJIbCUU

14. BewecTB0O, X0pOIIIO0 PACTBOPUMOE B BOJI€:

a) Mel

0) rurc

B) TJIMHA

r) caxap

15. [Ipudop, ¢ NIOMOIIBLIO KOTOPOT0 NPOBOASAT PeAKIIUI0 CHHTE3a BO/Ibl, HA3bIBAETCS:
a) apeomeTp

0) aBIHOMETP

B) CIIUJIOMETP

I') MAHOMETP

16. MeTox onpe/iejieHHs1 COCTABA BellleCTBA MYTEM MX Pa3/io:KeHHUs Ha §oJjiee MPOCThIe
HA3bIBAIOT:



a) aHAJIU30M

0) cuHTE30M

B) ¢unbTparueit

') IACTUJUISIITUEH

17. MakcuMaJIbHasl IJIOTHOCTH BOJABI IIPH ONpeAeIéHHOM TeMIepaType:

a) 4 r/em?

0) 0 r/cm?

B) 100 r/cm?

r) 1 r/em?

18. Boaa pearupyer npu o0bI4HOM TemMunepaTtype c:

a) raiieHoi U3BeCThIO

0) muTHEeM

B) IIMHKOM

T) yIJIepoaoM

2-51 yacTh

BceTaBbTe MpomnyuieHHoe CJI0BO:

1) CnoxxHble BellecTBa, KOTOPHIE COCTOAT U3 ABYX 3JIEMEHTOB, OJIMH U3 KOTOPBIX KUCIOPO/,
HA3BIBAIOTCS .

2) KonnuecTBO TEII0Thl, KOTOPOE BBIACISETCS WM MOTJIOUIAeTCs MPU XUMUYECKON PeaKIui,
HA3bIBAIOT s dexTom.

3) OnHOPOHBIE CUCTEMBI, COCTOALIUE M3 MOJIEKYJI PACTBOPUTENS U pACTBOPEHHOTO BEIIECTBA,
MEX]Ty KOTOPBIMHU MPOUCXOJUT (PU3HUECKOE M XUMUIECKOE B3aMMOJICHCTBHE, HA3BIBAIOTCS

4) PacTBOp, B KOTOPOM JIaHHOE BEIIECTBO MPH JJAHHON TeMIepaType e MOXKET PaCTBOPATHCS,
Ha3bIBAIOT
3-1 4acThb.
CocraBbTe 1 HaliauTe KO3QPUIIHEHTHI 1JI51 YPABHEHHI XUMHUYECKHUX PeaKkmii:
a) TOPEHHS ATFOMUHUSA
0) ropeHus yriepojaa
B) B3aMMOJICUCTBUS BOJAOPO/IA U CEPBI
T') pa3JiI0XKEeHUS BOJIBI
1) B3aUMO/JIEHCTBHE BOJIBI C OKCHaA0M cephl (V)
€) B3aUMO/ICHCTBUE BOJIbI C TUTHEM
OTtBeTbI:
BapnaHT 1.
1-s1 yacTe.

(I J5 T 05 Jlo T T b Jho T Jho Jis Jha Ths Jhe Jh7 Jis ]
Sl o Jolo b Jolbllofe - o o - To Jo Jr Jo |

2-51 4YacTh.
KaTajan3aTopamMu
2) TEpMOXHUMHUYECKUM
3) aMyIbCUSIMU
4) HeHaCBIIIEHHBIMU
3-11 4acTh.
a) 2H,+ O,=2H,0
6) 4Li + O2=2Li2O
B) H,+ Cl,=2HCI
r) CuO + H2= Cu + H0
1) 3H20 + P20Os=2H3 PO4
e) H,O + CaO = Ca(OH),




BapnaHT 2.
1-51 yacTe.
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2-51 4YacTh.
1) okcunamu
2) TEIJIOBBIM
3) pactBopaMu
4) HaCBIILIEHHBIMU
3-11 4acTh.
a) 4Al+ 30,=2AL0;
0) C+02=CO0O,
B) Ho+ S=Ha.S
r) 2H>0 =2H,>+ O>
1) H20 + SO3= H2SO4
e) 2H,O + 2Li = 2LiOH + H»

]E

[®))

KonTtposbnas padora Ne3 8 kaacc
Tema: «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTMHEHM. »
Bapuanr 1
I. Bbi6epu oaqun BepHbIii oTBeT(1 0aJ11 32 Ka)K/10€ BEPHO BHINOJHEHHOE 3a/1aHue — Bcero 3
0asa).
1. ®opmyna cunukara xenesa(lll): a) Na;SiOs; 6) FeSOs; B) Fea(Si03)3; 1) FeSiOs.
2. Kakast u3 mpuBeACHHBIX COJIEH pacTBOpUMA:
a) Zn3(PO4)2; 6) AgoCOs; B) MgSiOs; 1) NasSiOs.
3. Cpenu nepeuncieHHbIX peakinil peakiuel HenTpaiu3aluu SBIsSETCS
a) Zn + 2HCl = ZnCl, + Hy;
0) 2KOH + H»Si03 = K»Si03 + 2H20;
B) CaO + H,O = Ca(OH);;
r) 2Na + 2H>O = 2NaOH + Ha.
I1. BoiOepu v 10110JIHA BEPHBI OTBET.
4. Beimumm popmyy 6eCKHCIOPOIHON KUCIOTHI, moanumy e€ HazBanue (1 6amn):
a) HCl; 6) KH; B) H3PO4; r) NaOH.
5. PactBop H3PO4 Oynet B3aumoneiictBoBath c: a) P ;0) Ag; B) Ni; 1) Cu.

Hanuimu ypaBHeHHe COOTBETCTBYIOIIEH peakiuu (2 Oasa).
.6. YCTaHOBHUTE COOTBETCTBUE MEXTy POPMYJIION UCXOTHBIX BEIIECTB U IPOAYKTAMHU PEAKITUI

®OOopMyJIBI BENIECTB [TpoiyKThI B3aMOECUCTBUS
a) Fe + HCl — 1) FeCly
0) Fe(OH),+ CO2; — 2) FeCl,+ H»
B) Fe(OH); + HCl — 3) FeCl+ H.O
4) FeCOs + H»
5) FeCOs + H,O
a) 0) B)

II1. Boinosinm cieayrommue 3a{aHus:

7. Kimaccuduumpyi BemecTsa 1o Kjiaccam, pe3ysibraT 0o(pOpMH B BUJIE CBOJIHOM TAaOIHUIIBI HITH
cnucka: CaO, NaOH, SO, HCI, P,0s, Ca(OH)2, NaHSO4, x50pua HaTpusi, OKCHUJ
mapranua(VII), cepnas kucnora. [locnennue 3 Bemectsa 3anuiuu B suie dhopmyi (4 6amia)

OKCHbI KHCJIOTHI OCHOBaHUs COJIN




8. Jlonuiiy BO3MOKHBIE YpaBHEHHsI pEaKlUid, YKaXKU UX TUM peakuuu (3 6ana):
HoSOs+ Au=...,
Li+HO=...,
Na,O + H.O = ...,
Cu(OH), + HNO3 = ...
9. Pemn nenouky npeBpalieHuii, Ha30BU Bce BellecTsa (3 6ana):
Li = Li2O — LiOH —* LizPOa.
10. PaccuuTaii maccy okcuna docdopa (V), KOTOpbIi 00pa3yeTcs Ipu B3auMOICHCTBUN
docdopa maccoii 3,72r ¢ kucinopoaoM (2 6ana
OTBETHI
Konmponsvnas paboma no meme: «OcHogHble KNaAcchbl HEOP2AHUYECKUX COCOUHEHUIL)
Bapuanr 1
I. Boi0epu oaqun BepHbIii oTBeT(1 0aJ11 32 Ka)K/10€ BEPHO BHINOJHEHHOE 3a/1aHue — Bcero 3
o0asa).
1. ®opmyaa cunukara skese3a(Ill): B) Fex(Si03)s3;
2. Kakas u3 npuBeieHHBIX cojieill pacTBopuMa: 1) NaxSiOs.
3. SIBasiercs peakuueii HeliTpanuzanuu: 6) 2KOH + H2Si03 = K,Si103 + 2H20;
I1. Boi0epu u 10110JIHU BepHBIii OTBeT.
4. Boi0epu popmyay 6eckuciopoanoii kucjaorsl (1 6amr): a) HCl — consinas xucnora;
5. PactBop H3PO4 Oyner B3aumoeiictBoBaTh ¢ (2 Oama):
B) Ni; 2H3PO4 + 3Ni = Ni3(PO4)2+3H1.
6. YcranoBuTEe COOTBETCTBHE MEXTY (POPMYIIOH MCXOIHBIX BEUIECTB U MPOIYKTaMHU PeaKIuil

®OopMyJIBI BENIECTB IIpoayKThl B3aUMOJIENCTBUSA
a) Fe + HCl — 1) FeCly
0) Fe(OH),+ CO2; — 2) FeCl,+ H»
B) Fe(OH); + HCl — 3) FeCl,+ H.O
4) FeCOs + H»
5) FeCOs + H,O
a) 0) B)
2 5 3

II1. BoinoJsinm cieayrommue 3a{aHus:
7. Knaccuduuupyii BemecTBa no kjaaccam (4 6amia):

Okcuont: Ca0, SOz, P2Os, Mn20O7
Kucnomur: HCI, H2SO4
T'uopokcuowi: NaOH, Ca(OH)a,
Coau: NaHSOs, NaCl,

8. lonuim BO3MOKHbIE YPABHEHUSI PeaKUMii, yKasKkuTe UX THN peakuuu (3 6amra):
H>SO4 + Au = He nzer ,
2Li + H2S04 = Li2SO4 + Ha1, (3aMernienHue)
NayO + H2O = 2NaOH , (coequnenust)
Cu(OH), + 2HNOs3 = Cu(NO3)2 + 2H>0, (o6meHa)
9. Peiu neno4ky npeBpalieHuii, HA30BUTe Bce BellecTBa (3 O6ana):
Li = Li2O = LiOH —* Li3POa.
4L1+ 02 =2L1O
Li2O + H2O = 2LiOH
3LiOH + H3PO4= Li3PO4 + 3H2O




10. PaccunTaiite maccy okcuaa ¢pocdopa (V), koropblii 00pa3yercsi Ipu B3aNMOACHCTBUHU
docdopa maccoii 3,72r ¢ kucjaopoaom (2 6ama).
Jlano: Pemenme:
m(P)= 3,72e. VYpaBHeHUE peaklnu:
3722Xe.
4P + 50:=2P;0s
n 4 monv 2 monw
M 31 o/monv 142 2/monw
ml24 2284 e
X=8,52 2. Omeem: m(P>0s)= 8,52 2.

m(P:20s)= x .

Bapuanr 2
I. Boi0epu oaqun BepHbIii oTBeT(1 0aJ11 32 Ka)K/10€ BEPHO BHINOJHEHHOE 3a/1aHue — Bcero 3
0asa).
1. ®opmyna pochara meau(Il): a) Cuz(POs)3; 6) Cuz(POs)2; B) CuSiOs; 1) CusPa.
2. Kakast u3 mpuBeCHHBIX COJIEH pacTBOpUMA:
a) Zn3(PO4)2 6) AgNO3s; B) K»Si03; 1) NaCl
3. Cpenu nepeuncieHHbIX peakinil peakiuen HenTpalu3auu IBIsSETCS
a) Fe + 2HCI = FeCl, + Ha;
0) K>O + H»Si0O3 = K»Si03 + H»0;
B) Ca(OH), + H2SO4 = CaS0Os4 + 2H20;
r) 2Na + 2H>O = 2NaOH + Ha.
I1. BoiOepu v 10110JIHA BEPHBIH OTBET.
4. Beibepure ¢opmyiy conu u noanunm e€ Hazpanue(1 6amn):
a) HC104; 6) KOH; B) NasPOs4; 1) HOH.
5. PactBop KOH Oyaet B3aumopericteoBats ¢: a) NaOH; 6) Ag; B) H2O; 1) CO»

Hanuimu ypaBHeHHe COOTBETCTBYIOIIEH peakiuu (2 Oasa).
6. YcTaHOBHTE COOTBETCTBHE MEKIY (DOPMYIIOH UCXOMHBIX BEHIECTB M IMPOTYKTAMHU PEAKIIHIA)

dopmyibl BEIIECTB [TpoayKThl B3auMoieiicTBHS
a) Mg + HCl — 1) MgCl»
6)Mg(OH); + CO; — 2) MgCl+ H:
B) Mg(OH), + HCI — 3) MgCl> + H,0
4) MgCOs + Ha
5) MgCO; + H.O
a) 0) B)

. I11. BoInosiHu cjexyronue 3a1aHus:
7. Kimaccuduimpyi BemecTsa 1o, pe3yyibraT 0hOpMHU B BHJIE CBOJIHOM TaOIUIIbI HITU CIIUCKA!
ALOs;, HCI, Fe(OH):, HNOs, SOs;, CaCly, cunukat mutus, cynbdar meau, pochopHas Kuc

nota, rugpodocdar Hatpus. [locnennue 4 BemecTsa 3anuiny B Bujae Gopmyin (4 6anna)

OKCH I bI KHCJIOTBI OCHOBAaHMH COJIN

8. Jlomuim BO3MOYKHBIE YPaBHEHUS peaKIvii, YKaKu X THI peakuuu (3 Oayia):
SO+ H,O0 = ...,

Na+HO=...,

Li,O+HO=...,

Ca(OH), + HNO3 = ...




9. Pemmn nenouky mpeBpalleHuii, Ha30BU Bce BeriecTa (3 6anna):

K = K70 =* KOH —* KNO;

10. OnpenenuTe Maccy YIJIEKHCIOTO raza, KOTOphIid 00pa3yeTcs Mpu B3auMOJICHCTBUU 3 T
yriiepojia ¢ KUciopoaom (2 6anma)?

OTBETHBI
Konmponsnas paboma no meme: «OcHogHble KNacchl HEOP2AHUYECKUX COCOUHEHUID)
Bapuanr 2
I. Boi0epu oaqun BepHbIii oTBeT(1 0aJ11 32 Ka)K/10€ BEPHO BHINOJHEHHOE 3a/1aHue — Bcero 3
0asa).
1. ®opmya pochara meau(Il): 6) Cuz(PO4)2;
2. Kakas u3 npuBeieHHBIX cojieil pacTBopuma: B) ZnSiOs;
3. SIBasiercs peakuueit HeiTpanmzamuu: B) Ca(OH): + HoSO4 = CaSO4 + 2H20;
I1. Boi0epu u 10110JIHU BepHBIii OTBeT.
4. Boioepure gopmy.y coau(l 6amn): B) NasPO4 — docdar natpus;
5. PactBop KOH 0yzaer B3aumoneiictBoBath ¢ (2 6aia):
r) CO; ; CO2+ 2KOH = K>COs3 + H20
6. YcraHoBUTE COOTBETCTBUE MEXKIY (HOPMYIJION UCXOAHBIX BELIECTB U MPOJTYKTAMHU PEAKIIUi)

DOOopMyJIBI BENIECTB [TpotyKThI B3aMOJECUCTBUS
a) Mg + HCl — 1) MgCl»
6)Mg(OH):+ CO2 — 2) MgCl,+ H»
B) Mg(OH), + HCl — 3) MgCl>+ H,0
4) MgCOs + H
5) MgCOs + H,O
2) 6) B)
2 5 3

I11. Beinoyinm cieayromue 3aiaHus:
7. Knaccuduuupyiite BemecTBa nmo kjiaccam (4 6amia).

Okcuool: Al O3, SOs,

Kucnomui: HCI, HNOs, H3POq4
T'uopoxkcuowt: Fe(OH),,

Conu: CaCl,, Li2S103, CuSOg4, NaHPO4

8. JlonnuTe BO3MOKHbIE YPAaBHEHUsI peaKklunii, yka:kurte ux tun (3 6amna):
SO; + H,O = H2SO4 , (coenunenus)
Ca(OH), + H,O = e uner ,
Li2O + H,0 = 2LiOH , (coenuuenus)
Ca(OH); + HNO3 = Ca(NOs3), + 2H>0, (o6meHa)
9. Pemiure 1eno4yxky npespaiieHuii Ha3oBuTe Bee BellecTBa (3 6amna):
K = K,0 =+ KOH —* KNO:s.
4K + Oz = 2K,0
KaJIUi KUCIOPOJ OKCU] KaJHsI
K>0O + H,O = 2KOH
OKCHJI JIUTHSI BOJA TUIPOKCU] KATHS
KOH + HNO; = KNOs + H,0O
TUAPOKCHJI Kallusl a30THAsI HUTPAT BoAa
KHCIJIOTA KaJIHsI
10. Onpeaenure Maccy yrieKucJIoro raza, KOTopblii 00pa3yercs nNpv B3aUMOAeCTBHM 3 T
yrjiepoaa ¢ Kucjaopoaom (2 6ama)?
JlaHno: Pemenme:




m(C)= 3 e. YpaBHEHHE pEaKIIH:
JeXe
C+0:=C0;
= ? —_— A
m(CO)=7. n 1 monw 1 monw
M 12 e/monw 44 2/monv
ml2e44 2
X=11 2. Omeem: m(CO;)=11 .
I'opoBasi kKOHTPOJILHAsE padoTa Mo XUMHUM. 8 KJIacc.
BapuanTt -1
Yacrs — 1
Al. OmnpenenuTe, r/ie EPEUUCICHBI TOJIbKO Ha3BaHUS BEILIECTB.
1) mpoBoJIOKa, ATFOMUHUNA 2) YIrIeKUCHbIi Ta3, KUCIOPOJT
3) cTakaH, CTEKJIO 4) cepebpo, KOJIBIIO

A2. Kakoe 13 nepeyuciIeHHbIX SBJICHUI He IBJSIETCHA XUMUYECKUM ?
1) pxaBnenue xenesza 2) n1aBJieHUE MeTalia
3) ropenue yris 4) cKMCcaHHE MOJIOKA

A3. Kucnopoa — npoctoe BelecTBo, Tak Kak

1) ero mosekysa 0Opa3oBaHa aTOMaMH Pa3HBIX XUMHUYECKUX JIEMEHTOB
2) COCTOHT M3 CMECHU Pa3HBIX BEIIECTB

3) ero mMonekynaa o0Opa3oBaHa aTOMaMH OJHOTO XHMHUYECKOTO dJIEMEHTA
4) sBISETCS Ta3000pa3HBIM

A4. B kakom citydae pedb UAET O KHCIOPOE KaK O XHMUYECKOM 3JieMeHTe?
1) xuciopon - OeCBETHBIN ra3 2) KHCIIOPOT HEOOXO UM JIJIS IBIXaHUS U TOPCHUS
3) KUCIIOPOJI BXOJIUT B COCTaB BOJIbI  4) KUCIIOPOJI BXOJHT B COCTAaB BO3yXa

AS5. CKOJILKO aTOMOB COJEPKHTCS B BEILECTBE, COCTAB KOTOPOI0 BhIpaskaeTcst (hopMyIoii
NH4NO;3 ?
H3 24 3)7 4) 9

A6. Homep nepuosa ams a1neMenTa xJjiop — 3To

1) 10 2) 11 3) VI 4) VII

A7. Ha 3apsiz siapa v 4uCiio JICKTPOHOB B aTOME YKa3bIBaeT

1) nopsiAKOBBIN HOMEp DJIEMEHTa  2) HOMEp Iepuoaa

3) HOMEp TPYIIIBI 4) oTHOCHTENIbHAS AaTOMHAsl Macca JIEMEHTa

A8. ATOM XJI0pa COJCPKHUT HA BHEITHEM YHEPTETUYECCKOM YPOBHE
1) 3 snektpona 2) 7 anektpoHoB  3) 17 anekTpoHOB  4) 35 31€KTPOHOB

A9. PacnipesienieHre 371€KTPOHOB 110 YHEPTETUYECKUM YPOBHSIM B aTOME AJTFOMUHUS
1) 2e,8¢,3¢ 2) 2¢,5¢,8 3) 2e,8¢,4e 4) 2e,3e

A10. Kakyto cBs3b 00pa3yloT Mexay coboil aroMbl B MoJieKyJie kuciopoja (02)?
1) KOBaJIEHTHYIO NOJISPHYIO 2) NOHHYIO
3) KOBaJICHTHYIO HEMOJSPHYIO 4) MeTaNIn4ecKyto



A11. Kako¥i T KPUCTAJUTMYECKOU PEIIETKH XapaKTepEeH I Meau?
1) meTamnueckass 2) MOHHas ~ 3) aTOMHas 4) wMonexynspHas

A12. EnvHunna u3MepeHust MOJISIpHOM Macchl
1) rpamm  2) TpaMM/MOJIb 3) mombp  4) nuTp/MOJIB

A13. ®opmyibl OKCHIA U KHCIIOTHI
1) MgO u KNO; 2) CaO u HNO; 3) NaOHwu HCl 4) Al,O3; u KOH

A14. Kakas cojib B paCTBOpPE pacnagacTcs Ha HOHBI

1) Ca3(POa)2 2) NaxSOq4 3) CaCOs 4) BaSOq4
AlS5. ®opwmyna cynbdara Kamus
1) K:SOq4 2) K2S0s 3) KaS 4) CaSO4

A16. OeHoNTAICNH CTAHOBUTCS MAIIMHOBBIM B PACTBOPE
I)NaCl 2) NaOH 3) HClI 4) NaNOs;

A17. K xakoMmy THITy OTHOCHTCS JJaHHAs] XUMHUCCKAs PEaKIus
NaxO + H2SOs NaxSO4 + H20 ?
1) pasnoxxkenus 2) 3aMelIEeHUS 3) coenuHenuss  4) oOMmeHa

A18. Peaxiueini coequHeHNs IBIIETCS
1) Fe(OH)s Fe.Os + H.0 2) CaO+HxO  Ca(OH).
3) CuSO4+Fe  FeSOs+ Cu 4) HNO3;+KOH KNOs3+H0

A19. Cymma ko3 dunrientoB B ypaBuenuu peakuuu  Fe + Clz — FeCls  paBna
1) 3 2)4 3) 5 47

A20. BepHbl 111 crieyIonye CyKAeHus 0 IpaBuiax padboTsl B 1abopaTtopuu?
A) Ilpu HarpeBaHuU BelIeCTBA MPOOUPKY HYXKHO JIEPKaTh BEPTHKAIBHO.
B) UTo05!I moracuTh CIMPTOBKY, HY’KHO HaKPBITh €€ (PUTHIIb KOJIIMAYKOM

1) BepHO TOJIBKO A 2) BepHO TOJBKO B
3) o0a cyx/1eHUs BEpHBI 4) 06a cy>kJIeHUsI HeBEPHBI
Yacrs- 11

Bb1. YcranoBuTe COOTBETCTBHE MCKOY (bOpMyJ'IOﬁ BCIICCTBA U €T'0 HA3BAHUECM.

®OPMYVYJIA BEHIECTBA HA3BAHMUE BEIHIECTBA
A) O 1) yriekucnslii ra3
b) CO; 2) moBapeHHas COJb
B) H0O 3) constHas KucioTa
I') NaCl 4) Kucnopon
5) THUAPOKCUI HATPHS
6) BOmA

B2. Cootnecure ¢popMmyity BeliecTBa U €ro MOJIIPHYIO Maccy.
®OPMYJIA BEHIECTBA MOJISAPHASA MACCA (I'/MOJIb)
A) N2 1) 11



B) Li,O 2) 14

B) Si 3) 22
) Na 4y 23
5) 28
6) 30

B3. Yemy paBHa macca 2 moinb xkene3a? (Omeem oatime 6 sude yucia)

Yacto 111
C1. 3aK0oHUUTH YpaBHEHHE peakluu 0OMEeHa, pacCTaBUTh KO3 PHUIIMEHTHI. 3anucaTh MOJIHOE U

COKpalI€CHHOC HOHHOC YPaBHCHUS.
Cu(OH); + HNO3; —...+...

I'opoBasi kKOHTPOJILHAsE padoTa Mo XUMHUM. 8 KJacc.

Bapuant-2
Yacrsp - 1
Al. Omnpenenute, r/ie MEPEUUCICHBI TOJIbKO Ha3BAaHUS BEILIECTB.
1) sxene3o, HOX 3) cTakaH, CTEKJIO
3) pTyTh, CEpa 4) cepedpo, KOJIBIIO

A2. Kakoe 13 nepeyuciaeHHbIX SIBJICHUHN SABJISAETCH XUMUUYECKUM?
1) pasznoxeHue BOJbI HA KUCIOPOJI U BOJAOPO/ MO IEUCTBUEM IEKTPHUUECKOTO TOKA
2) TassHHE CHera 3) KWIEeHHE BOJIbI 4) 3amep3aHUEe BOJIbI

A3. . Boga — cnoskHOe BellecTBO, TaK Kak

1) e€ monekyna oOpa3oBaHa aTOMaMU Pa3HBIX XUMHUUYECKHX JIEMEHTOB
2) COCTOWT M3 CMECH Pa3HbIX BEIIECCTB

3) e€ MoJsiekysa 0Opa3oBaHa aTOMaMU OJTHOTO XUMHUYECKOTO JIEMEHTA
4) ABISICTCS YKHIKOCTHIO

A4. B kaxom ciyyae pedb HIET O KHCIOpO/ie KaKk O MPOCTOM BelecTBe?

1) KHCIOPOJ BXOJIUT B COCTaB OKCUJIOB 2) KHUCJIOPOJl BXOAHUT B COCTaB BOJIbI
3) Mozexya 030Ha COCTOMT U3 TPEX aTOMOB KHUCIOpO/ia

4) KMCIIOPO/1 BXOJIUT B COCTaB BO3yXa

AS5. CKOJIBKO aTOMOB COJIEPKHUTCS B BEIIECTBE, COCTAB KOTOPOT'O BBIpasKAETCst POPMYJIOit
NaHCO3 ?
)3 2)4 3)5 46

A6. Homep rpynmsl i 21€eMeHTa MarHuii — 3T

1) 10 2) I 3) 1Iv 4) V

A7. Yucio sHEpreTHYECKUX YPOBHEH, IO KOTOPBIM paclpeieiCHbI AJIEKTPOHBI B aTOME, PABHO
1) nopsiiKOBOMY HOMEpY 3JIEMEHTA 2) HOMeEpy nepuoja

3) HOMEpY TpyIIIbI 4) 3apsany aapa

A8. AToM ¢ropa coaepKUT Ha BHEIIHEM YHEPTETHYECKOM YPOBHE
1) 2 snextpona 2) 7 anektpoHoB 3) 9 anektpoHoB  4) 19 anekTpoHOB

A9. Pacnipesienenue 37€KTPOHOB 110 JHEPIETUUECKUM YPOBHSIM B aTOME CEPBI
1) 6e, 2¢ 2) 2e,8¢,6e 3) 2¢e6e 4) 2e, 3¢



A10. Kakyto cBsI3b 00pa3yloT MeXxIy co00i aTOMBI B MoJieKyiie cepoBogopoaa (H2S)?
1) KOBaJIEHTHYIO MOJISPHYIO 2) HOHHYIO
3) KOBAJICHTHYIO HETIOJISIPHYIO 4) METAJUTMYECKYIO

A11. Kako#i Tun KpUCTaNIMYECKOU PEIIETKU XapaKTepeH st cyxoro jgbaa (CO2)?
1) MeTajutnueckass 2) MOHHasE ~ 3) aTOMHas 4) wMonexkynspHas

A12. B kakux eIuHHUIIaX U3MEPSETCS MOJISPHBIA 00bEM?
1) mutp/mMone  2) rpamMm/MOJIb 3) monb  4) nutp

A13. ®opmynbl OCHOBAaHUS U COJIU

1) SiO2 u NaCl 2) Mg(OH): u ZnSO4 3) Ca(OH); u HCl 4) CaCOs u FexOs
Al4. ®opmyia BemecTBa, KOTOPOE B PACTBOPE HE PACHAAAETCsl Ha HOHBI
1) Ca(NOs): 2) Ba(OH): 3) Zn(OH) 4) NaxSOq4

AlS. ®dopwmyna kapOoHaTa Kaaus
1) CaCOs 2) KoCOs 3) Ca(NO2): 4) CaSOs

A16. MeTtunopaHx CTaHOBUTCSI PO30BBIM B pacTBOpE
1) NaCl 2) KNOs 3) NaOH 4) HCI

A17. K xakoMmy THITy OTHOCHTCS JJaHHASI XUMHUCCKAs PEaKIus
Hg(NO3); + Cu  Cu(NOs); + Hg ?
1) pa3noxkenus 2) 3aMelIECHUS 3) coenuHenuss  4) oOmeHa

A18. Peakuueil pa3inoxkeHus ABIsSETCA
1) NaOH + HCI NaCl + H,O 2) BaO + H20 Ba(OH):
3) NaCl + AgNO:s AgCl + NaNO; 4) KCIO; KCI+0:;

A19.Cymma k0o durueHToB B ypaBHenuu peakiun  Li+ Q2 — Li2O  paBnHa
)3 2)4 3)6 4 7

A20. BepHsl 11 cneayromue CyxAeHHs 0 IpaBmiIax paboThl B 1abopaTopun?
A) IIpu HarpeBaHMHM BelIECTB NPOOUPKY HYKHO JIep>KaTh B BEpXHEH YacT I1aMeHU
B) UTo05!I moracuTh CIUPTOBKY, HYXKHO 33yTh IIAMS.

1) BepHO TOJIBKO A 2) BepHO TOJBKO B
3) o0a cyx/1eHUs BEpHBI 4) 06a cy>kJIeHUsI HEBEPHBI
Yacrs - 11

B1. YcraHoBuTE COOTBETCTBHE MEXKy Ha3BAHUEM BEIECTBA U €T0 (POPMYIION.

HA3BAHUE BELIECTBA ®OPMYVYJIA BELLIECTBA
A) Bojga 1) CO2
b) yrnexucnelii ra3 2) NaCl
B) cepnas xucnora 3) HCI
I') moBapenHast conpb 4) H2SO4
5) O
6) H20

B2 VYcranoBute cooTBeTcTBHE MeXk Ay (HOPMYIIOi BEIIeCTBA U €r0 MOJISIPHOI Maccoil.



®OPMYJIA BEHHIECTBA MOJIAPHAS MACCA (I''MOJIb)

A) 0> ) 6
B) Mg 2) 12
B) CH. 3) 16
N C 4) 24
5) 32
6) 40

B3. Uemy paBHa macca 3 Moinb cepbl? (Omeem 3anuwiume 8 guoe Yucia)

Yacrs 111
C1. [lonmmure ypaBHEHUE peakIMu 0OMEHa, pacCTaBbTe KOOPPHUIUEHTHI. 3alMIINTE OTHOE
U COKPALIEHHOE HOHHOE YpaBHEHMUSL.

Ki;PO4+ AgNO3; — ... +...



I'opoBasi KOHTPOJILHAsE padoTa Mo XUMUM. 8 KJacc.
Bapuanrt -3
Yacrs -1

Al. Omnpenenute, r7ie EPEUUCICHBI TOJIbKO Ha3BaHUS BEILIECTB.
1) Boma, ciupT 2) npobupka, CTEKJIO
3) arOMUHMIA, TIPOBOJIOKA 4) 30510TO, KOJIBLIO

A2. BepHbl 1M ClleyIOLIUE CYKIEHUS?
A) PacnipocTpanenue 3anaxa JyXoB — 3TO XUMUYECKOE SBJICHUE.
b) lN'openue 6en3nHa — 3TO (PU3MYECKOE SBICHUE
1) BepHO TONIBKO A 2) BepHO ToJIbKO B
3) o0a cy»aeHHs BEpHBI 4) 06a cyxJaeHusl HEBEPHbI

A3. Kakoe 13 BeliecTB OTHOCUTCS K TPOCTHIM?
1) cepnas kucnora 2)yriekuciubiiiraz — 3) Boga 4) KHUCIOpPOJ]

A4. B xakom cirydae pedb UAET 00 a30Te KaK 0 XMMUYECKOM 3JIeMEHTE?
1) a3ot - OecuBeTHBIN Ta3 2) a30T He MOAJEPKUBACT JAbIXaHUS U TOPEHUS
3) a30T BXOJIMT B cOCTaB Oenka  4) a30T BXOJUT B COCTAB BO3/IyXa

AS5. CKOJIBKO 3JIEMEHTOB COJEPIKUTCSA B BEIECTBE, COCTAB KOTOPOTO BBIPAKaeTCsh (GOPMyIIoi
CuOHNO3 ?
)3 24 3)5 4) 7

A6. Homep nepuoja Juist 3eMeHTa cepa — 3T0
1) I 2) 11 3) VI 4) VII

A7. Ha 4ucino 31eKTpOHOB Ha BHEIIHEM YHEPTeTUYECKOM YPOBHE B aTOME YKa3bIBAET
1) nopsAKOBBIA HOMEp DJIEMEHTa  2) HOMEp Iepuoaa
3) HOMeEp TPYIIIBI 4) oTHOCHTENbHAsI aTOMHAsI Macca JIEeMEeHTa

A8. ATOM XJI0pa COJCPKHUT HA BHEITHEM YHEPTETUUYECKOM YPOBHE
1) 3 anektpona 2) 7 anektpoHoB  3) 17 anekTpoHOB  4) 35 31eKTpOHOB

A9. PacripeieneHue 37€KTPOHOB 110 JHEPIETUYECKUM YPOBHSIM B aTOME KPEMHUS
1) 2e,8¢e,4e 2) 2¢,4e,8¢ 3) 2e,8¢,3¢ 4) 2e,4e

A10. Kakyto cBs3b 00pa3yloT Mexay co0oii aToMbl B MoJieKylie azoTa (N2)?
1) KOBaJIEHTHYIO NOJISIPHYIO 2) NOHHYIO
3) KOBaJICHTHYIO HEMOJISPHYIO 4) MeTaIn4ecKyto

A11. Kako# TdI KpUCTaUTMYECKON PEIETKU XapaKTepeH JJis xKeseza?
1) meTamnueckass 2) MOHHass ~ 3) aTOMHas 4) MonexynspHas

A12. EnvHuna u3MepeHusi KOJIM4ecTBa BellecTBa
1) rpamm  2) TpaMM/MOJIb 3) momp  4) nuTp/MOJIB

A13. ®opmyna KUCIOTHl U OCHOBaHUS
1) NaNO; u KOH 2) HClu Fe(OH); 3) HNOs nu CaO 4) KOH n ZnSO4



Al4. dopmyna BelecTBa, KOTOPOE B paCTBOPE paclagacTcsl Ha HOHBI
1) Cu(OH)2 2) BaSOq4 3) AgNO:; 4) H.SiO;

A15. BemectBo, hopmyna koroporo Fe2(SO4)3, Ha3biBaeTCst
1) cynbdar xeneza (II) 2) cynndar xenesza (III) 3) cynbdur xenesza (II) 4) cynbdur xenesa
(1IT)

A16. OeHONTAICNH CTAHOBUTCS MAIIMHOBBIM B PACTBOPE
1)NaCl  2) Ca(OH): 3) NaSOs 4) HNO;

A17. K xakoMmy THITy OTHOCHTCS JJaHHASI XUMHUCCKAs PEaKIus
CuSOs+NaOH  Na;SO4 + Cu(OH)2 ?
1) pa3noxxkeHus 2) 3aMelIEeHUS 3) coenuHenuss  4) oOmeHa

A18. Peaxiueini coequHeHNs IBIIETCS
1) KCIO; KCl1+ Os 2) CaO + H20 Ca(OH)2
3) KBr+ Cl; KCl + Br2 4) HNO3+KOH KNO3+H2O

A19. Cymma ko3 dunrientoB B ypaBuenuu peakuuu  FeOQ + C— Fe + CO,  paBHa
1) 4 2)5 3) 6 4) 8

A20. BepHsbl 1 cienyromue Cy>XKIeHHsI O IpaBuiiaXx padoThI B 1aboparopun?

A) Ilpu HarpeBaHuU BEIIECTB MPOOUPKY HY>KHO JIepKaTh B HUKHEW 4acTH MJIaMEHU

B) Ilpu HarpeBanuM BeniecTBa 0TBEPCTUE MPOOUPKH HYKHO HAMPABIATH B CTOPOHY OT Ce€0s M OT
TOBapuIa.

1) BepHO TONIBKO A 2) BepHO ToJIbKO B
3) oba cyxaeHHs BEpHBI 4) 06a cyxJeHus1 HEBEPHbI
Yacrs- 11

B1. YcranoBute cooTBeTCTBHE MEXTy (OPMYIIOH BElIeCTBA M €r0 Ha3BAaHHEM.

®OPMYVYJIA BEHLIECTBA HA3BAHUE BEHIECTBA
A) O 1) yriekucneblii ra3
b) CO; 2) moBapeHHas COJib
B) HCI 3) cousHas KUCI0Ta
') NaOH 4) KuCIOpon
5) TUApPOKCUI HATpUS
6) BOoma

B2. Cootnecure ¢popMyity BeliecTBa U €ro MOJIIPHYIO Maccy.

®OPMYV.JIA BEHIECTBA MOJISIPHASI MACCA (T/MOJIb)
A) F 1) 19
B) CaO 2) 20
B) Ca 3) 26
T) Fe 4) 38
5) 40
6) 56

B3. Yemy paBna macca 2 MoJib antoMuHus ? (Omeem 3anuwume 6 uoe 4ucia)

Yacrs 111

C1. 3akoHUNTH ypaBHEHHE PEAKIIMKA OOMEHa, pacCTaBUTh KO3 uimeHTsl. 3amucaTth MOIHOE U
COKpAIllEHHOE MOHHOE YPaBHEHUS.



Na;SO4+ Ba(NO3)2 — ...+ ...
OTBETHBI.

Bapuanr - 1 Bapuant — 2 Bapuant -3
Yacrs Yacrs 1 Yacrs
1-2 1-3 1-1
2-2 2-1 2-4
3-3 3-1 3-4
4-3 4—-4 4-3
5-4 5-4 5-4
6-2 6-—1 6-2
7-1 7-2 7-3
8-2 8§-2 8§-2
9-1 9-2 9-1
10 -3 10 -1 10-3
11-1 11-4 11-1
12-2 12-1 12-3
13-2 13-2 13-2
14 -2 14-3 14-3
15-1 15-2 15-2
16 -2 16 —4 16 -2
17-4 17-2 17-4
18 -2 184 18-2
19-4 19-4 19-3
20-2 20-1 20-2
Yacts — 11 Yactp — 11 Yacrts — 11
1. A-4 1.A-6 1. A-4
b-1 b-1 b-1
B-6 B-4 B-3
r-2 r-2 r-5
2. A-5 2. A-5 2.A-4
b-6 b-4 b-6
B-5 B-3 B-5
r—4 r—2 r—eo
3.112 3.96 3.54

3a Kaxabli MPaBUIILHBIN OTBET B yacTH I — 1 6asmi.

3a npaBuibHbIH 0TBET B yacTu 11 — 2 6anna ( oueHnBaeTcs MpaBHIIbHAS MOCIIEI0BATEIEHOCTD
mudp), 1 06ar, ecnu nomymeHa ogHa omuoka, 18e ommoku u 6onee — 0 6amos). B3. - 16amn

3a nmpaBWJIbHO cOCTaBiIeHHbIE ypaBHEHUS peakunu yacTu Il — 4 6amna ( mpaBuiibHO

COCTaBJICHBI ()OPMYJIBI IPOIYKTOB PEAKIIUK - 10a1, MpaBUIbHO PACCTaBICHBI KO DHUIIUEHTHI
+ 1 6ayur; mTpaBWIBHO 3alMCaHbl MOHHBIE YpaBHEHHS + 2 Oaina:; uToro: 4 6ama)

HUTOTI'O: 29 6amn0B. Kputepun ouenku.

«5» -0r29 1o 26 dayuioB
«4» -0t 25 1o 20 damoB



«3»-0t119 no 13 damos
«2» -mMenee 13

9 knacc
KonTpoabnas padoraB Nel 9kiace mo teMe: «JIeKTPOJTUTHYECKAS JUCCONMALMSL.
XuMHYeCKHE PeakMi B PacTBOPax»

Bapuanr 1.
1. Tecr.
1. Uto Takoe ANEeKTPOIUTHYECKas IUCCoranus?

1) mpotiecc pacraja JIeKTPOIUTa Ha OT/ICIbHBIC aTOMBI;
2) camopacnaj BeliecTBa Ha OTAEIbHbIC MOJICKYIIbI;
3) nmporecc 00pa3oBaHUs HOHOB;
4) mpotiecc pacrnaja 3JeKTPOIUTa Ha HOHBI IPU PACTBOPEHUH WIH PACIIIIABICHUH.
2 Kakoe ypaBHeHue aucconyay 3anicato NpaBUIbHO:
1)FeCl3 = Fe2+ + 3Cl-;
2) FeCl3 = Fe3+ + 3Cl-;
3) FeCI3 = Fe3+ + 2Cl-;
4) FeCl3 = Fe3+ + CI3-.
2. Kak Ha3bIBalOTCS 3JE€KTPOIHUTHI, KOTOPHIE MPU AUCCOIHAIIMH 00Pa3yIOT KATHOHBI
BO/IOPOJIa U aHUOHBI KUCIIOTHOTO OCTaTKa!
1) kuCoTHI; 2) OCHOBaHHMS; 3) COJH; 4) OKCHIBI.
4 Uro 0603HaYaeT BRIPAKECHHUE «CTETMICHD AUCCOIMAIINH KHCIOTHI paBHA 25%»:
1) 25% Bcex MOJIEKyJ1 KUCIIOTBI HE AUCCOLIMUPYIOT Ha HOHBI; 2) 25% Bcex MOJIEKYJ KHCIOTHI
JMCCOLIMUPYIOT Ha MOHBI; 3) 25% BceX 4acTUll B pacTBOPE KUCIIOTHI — HOHBL; 4) 25% Beex
YacTHIl B PACTBOPE KUCIOTHI — MOJIEKYJIBL.
5. Kucnornas cpena pactBopa onpenensiercs:
1) katmonoMm Bogopoaa H+; 2) ruapokcun annonom OH-;
3) nannurem oboux noHoB ogHoBpeMeHHO H+OH-; 4) npyrum noxom.
6. Huaaukatop — 3TO BEIIECTBO, KOTOPOE MPU B3aUMOJCHCTBUH C JAHHBIM BEIIECTBOM:
1) o6pasyer ocanok; 2) obpa3yet Boxay; 3) oOpa3yer ra3; 4) U3BMCHSICT I[BET.
7 Jlnia onpefeneHust HAIUYUS B pacTBope cyibhar annona SO42— HeoOXoIuMo
00aBUTH PACTBOP COACPIKALIIHIA:
1) xatuon amromunus Al3+; 2) kapbonar annon CO32—; 3) katuoH Bogopona H+; 4) karuon
Oapus Ba2+.
8...... [To Tabuiuiie pacTBOPUMOCTH OIpPENIEIUTE, KAKOE U3 MEPEUUCICHHBIX BEIIECTB OTHOCUTCS
K HEAJIEKTPOJIUTaM:
1) NaOH; 2) CuS04; 3) Mg(OH)2; 4) HCL
9. deHoI(TANICHH B IIETOYHON Cpejie MPHOOPETACT OKPACKY:
1) kpacHyt0; 2) MaJTMHOBYIO; 3) CHHION; 4) PUOIETOBYIO.
10.  Kakas u3 JaHHBIX KHCIIOT SIBJISETCS CUIIBHBIM 3JIEKTPOIUTOM:
1) cepnas; 2) kpemuueBas; 3) yronbHas; 4) pocdopHasi.
II. 3anumuTe ypaBHEHUSI TUCCOLMALIUN BEIIECTB.
AI(NO3)3; Ba(OH)2;; HNO3.
[T Onipenenurte T ruApoIn3a U CpeLy pacTBOpa COJIeH
Cynbdut kanus, cyiabhaT HATPUS, XJIOPHU IUHKA.
JlonmuImmTe ¥ COCTaBbTE MOJHBIE H COKPAIIEHHBIC HOHHBIC YPABHEHUS pPeaKIuit
CaCl2 + Na3P0O4 =
MgCO3 + HNO3=

KonrtposibHasi padoTa no reme: «JIEKTPOJUTHYECKAS AUCCONMANUA. XMMUYECKHE
peakuuu B pacTBoOpax»



Bapuanr 2.
l. Tecr.
1. Kakwue BerecTBa Ha3bIBaIOTCS KPUCTAJUIOTHIPATAMH:
1) TBEpABIE BelecTBa, B COCTaB KOTOPBIX BXOJUT XMMUYECKH CBS3aHHAS BOJIA,;
2) TBEp/IbIE BEIIECTBA PACTBOPUMBIE B BO/IE;
3) TBEpabIe BeliecTBAa HEPACTBOPUMBIE B BOJIE;
4) TBEpABIEC BEIIECTBA, pearupyroIlre ¢ BOAOH.
2. Kakoe ypaBHeHHe qUCCOIMANAN 3aIICAHO MTPABUIIBHO!
1) Cu(NO3)2 = Cu2+ + NO6—;
2) Cu(NO3)2 = Cu2+ + 6NO-;
3) Cu(NO3)2 = 2Cu2+ + NO3-;
4) Cu(NO3)2 = Cu2+ + 2NO3-;
3. Kak Ha3bIBaIOTCS 3JI€KTPOIHUTHI, KOTOPBIE MPU AUCCOIHAIIH 00pa3yIOT KaTHOHBI
MeTaJlla ¥ aHUOHBI KHCJIOTHOT'O OCTaTKa:
1) kucioThI; 2) OCHOBaHHMS; 3) cONH; 4) OKCHJIBI.
4. Uro 0603HaYaeT BRIPAKECHHUE «CTETMICHb AUCCOLMAIINH THAPOKCHIa HAaTpus paBHa 40%»:
1) 40% Bcex MOJIEKYJ TUIPOKCHIA HATPUS HE TUCCOLMUPYIOT Ha HOHBI; 2) 40% BceX MONEKy
TUIPOKCHU/Ia HATpUs JUCCOLMUPYIOT Ha MOHBI; 3) 40% Bcex yacTull B pacTBOpE TUAPOKCUAA
HaTpus — UOHBL; 4) 40% Bcex YacTUIl B paCTBOPE FMAPOKCHIA HATPUS — MOJICKYJIBI.
5. [IlenoyHas cpena pacTBOpa ONPEAETACTC:
1) xatuonom Bonopoaa H+; 2) ruapokcua annonom OH-; 3) Hanuyrem 000UX HOHOB
onHoBpemeHHo H+OH-; 4) npyrum noHom.
6. Jlnis onpesienieHuss KUCIOTHOM cpeibl Y00HO MOIb30BAThCSl MHIUKATOPAMHU:
1) penondranennoM u 1aKMycoMm; 2) METHIIOpAHKeM H (heHOIPTaTIEHHOM; 3) YHHBEPCATBHBIM,
JAKMYCOM U METHJIOpaHkeM; 4) yHUBEpCAIbHBIM U (DEeHOI(PTATICHHOM.
7. Jlyist opesienienust HaTM4Ius B pactBope xyopus annona Cl— HeobxonuMo 100aBUTH
pPacTBOpP COAEPIKAIIIMIA:
1) xatuon amromunus Al3+; 2) kapbonar annon CO32—; 3) karnoH cepedbpa Ag+; 4) KaTHOH
Oapus Ba2+.
8. .. Ecnm BemiecTBO SIBIISICTCS AIEKTPOIUTOM, TO B TaOJIHIIE PACTBOPUMOCTH OHO
0003Ha4YeHO OYKBOW:
1)M; 2)H; 3) ?7;4) P.
9.lnst onpeienieHrs MeI04HOoM cpeabl yI00HO MOIb30BaTHCI HHINKATOPAMU:
1) nakmycom; 2) METUIIOpaHkKeM; 3) YHUBEPCAIbHBIM, JTaKMyCOM U METUIIOPAHKEM; 4)
YHHUBEpPCAJIbHBIM U (eHON(DTATCUHOM.
10. Kakast u3 qaHHBIX KUCJIOT SIBJISIETCS C1a0BIM 3JICKTPOITUTOM:
1) cepnas; 2) consinas; 3) a3oTHasi; 4) yrojapHasl.
II. 3anumuTe ypaBHEHUSI TUCCOLMALINN BEIIECTB.
Sr(OH)2; ZnCI2; ; H2SO4
[IT Onipenenure TUn ruApoIn3a U CpeLy pacTBOpa COJICH
Hutpur natpus, cynsdart 1utus, XJI0pu] aTlOMUAHUS.
JlonmuIimmTe ¥ COCTaBbTE MOJHBIE H COKPAIIEHHBIC HOHHBIC YPABHEHUS pPEaKIuit
Na2S03 + HNO3 =
Na20+ H3PO4 =
OTtBerbl YacTu A
BapHAHT 1 2 3 4
1 4 2 1 2 1
2 1 4 3 2 5 3 3 p 4 4
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1 BapuaHT 4yacthb 2 2BapHMAHT YaCTh 2



AI(NO3)3 =AI3+ +3N033- Sr(OH)2 =Sr2+ +2 OH-
Ba(OH)2 = Ba2+ + 20H-  ZnCI2= Zn2+ + 2CI-
HNO3= H+ + NO3- H2S04=2H+ + SO

1 BapuanT yacTtb 3 2 BapuaHT 4acTh 3

Cpena mienodHas ruipoJin3 1o aHUOHY Cpena mienodHas ruipoJin3 1o aHHOHY
Cpena HelTpanpHas TUAPOIU3 HE UIET Cpena HelTpanabHas TUAPOIU3 HE UIET
Cpena kucnas TuIpoan3 10 KaTHOHY Cpena kucnast THIPOIN3 110 KATUOHY

Kpurtepumn oneHox :

npaBwibHOE BeIoHEHUE §1-100% 3amanuii TecTa — OTMETKA «5»,
npaBuibHOE BhinoaHeHue 70-80% 3amaHuii Tecta — oTMETKA «4»
npaBwibHOE BeIOIHEHUE 50-69% 3amanuii Tecta — oTMETKa «3»
npaBUJIbHOE BhINOTHEHUE 49% 1 MEeHee 3aJaHuil TeCTa — OTMETKA «2»

Koutpoabnas padoraNe2 mo reme «Hemera/ibn»

BapuanT 1

WucTpykums 11 yqamuxcst

Tect cocrout u3 yacteit A, B u C. Ha ero BeinonHenue orBoautcs 45 MUHYT. 3a/1aHus
PEKOMEHYETCs BBIIIOJIHATD 10 MOPsIAKY. Eciu 3a7aHne He yjaeTcsl BBITOJIHUTD CPasy,
nepelauTe K cneayromemy. Eciu ocranercs Bpemsi, BEpHUTECH K IPOMYIIICHHBIM 33JaHUSIM.
Yacts A

K kaxxmomy 3amaHuio 4acTu A JaHbl HECKOJIBKO OTBETOB, U3 KOTOPHIX TOJIKO OJIMH MTPABUJIbHBIN.
Bribepure BepHBIi, 10 BameMy MHEHHIO, OTBET.

Al. B xakoMm psiy mpencTaBieHbl IPOCThIE BEIleCTBa-HEMETAILIbL:

1) xsmop, HUKENb, cepedpo 3) xkene3o, pochop, pTyTh

2) anmas, cepa, Kaiablui 4) KUCIOPO/I, 030H, a30T

A2. XUMHUYECKOMY JIEMEHTY 3-T0 nepuojia V IpyIiibl IepuoInYecKoil CUCTEMBI
JI.V1.MenpeneeBa COOTBETCTBYET CXeMa paclpeieNieHus JIEKTPOHOB IO CIOSAM:
1)2,8,52)2,33)2,8,34)2,5

A3. VY 311eMeHTOB MOATPYIIIHI YTIEpoa ¢ YBEIMUYEHUEM aTOMHOTO HOMEPA YMEHbBIIIASTCS:
1) aToMHBII paanyc 3) 4KUCI0 BaJEHTHBIX 3JIEKTPOHOB B aTOMax

2) 3apsia anapa aroma 4) 3JeKTPOOTPUIIATEILHOCTD

A4. Hanbonee npoyHas XMMHUYECKas CBSI3b B MOJIEKYJIE

1) F2 2) CI12 3) O2 4) N2

AS. B3aumoselicTBue aMMHaKka ¢ XJ0pOBOJOPOIOM OTHOCUTCS K PEAKIUSAM:

1) pasnoxxenus 2) coenuHeHus 3) 3amerneHus 4) oOMeHa

A6. CokparieHHOe HOHHOE ypaBHeHHE peakiuu Ag+ + Cl-  AgCl

COOTBETCTBYET B3aMMOJICHCTBHIO MEXKY PACTBOPaMHU:

1) xapboHaTa cepedpa 1 COISTHON KUCIOTHI

2) HuTpara cepedpa U CEpHOUN KUCIOTHI

3) HuTpaTa cepedpa M COISTHON KHUCIOTHI

4) cynbara cepedpa 1 a30THOU KUCTIOTHI

A7. T'opsimiast cBeua racHeT B 3aKpbITOM POOKOH OaHKe, TIOTOMY UTO:

1) He xBaTaeT KUCIOpoa 3) MOBBIMIAETCS COJAEPKAHUE a30Ta

2) noBbllIaeTcs TeMieparypa 4) odpaszyercst BOASHOM map, racsiiuii miamst

A8. C nomoltip0 pacTBopa CEpHOM KHCIOTHI MOXKHO OCYIIECTBUTH MPEBPAILICHUS:

1) mens  cynbdar meau (II) 3) kapbonar narpus  okcun yraepona ( IV)

2) yrnepon  oxcup yraepoza (IV) 4) xnopun cepedpa  XJI0pOBOAOPOL

Yacts B.
B1. Hemerammyeckue cBoiictBa B psiay anementoB Si P S Cl cieBa Hampaso:
1) He u3meHstoTCs 3) 0cabeBarOT



2) ycwinBarotcs 4) U3MEHSIOTCS IEPUOUUECKU

OTtBetoMm K 3amanuio B2 sBisiercst mocieoBaTelbHOCTh OYKB. 3aUIINTE BEIOpaHHbBIE OYKBBI B
aJ1(haBUTHOM MOPSIIIKE.

B2. Cmemenue paBHoBecust cucteMsl N2 +3H2 2 NH3 + Q B cTopoHy IpOAyKTa peakiuu
IPOM30UIET B Cllyyae:

A) yBenM4eHHUs KOHLEHTPALUU aMMHUaKa

b) ucnonp3oBanus karanuzaropa

B) ymenbiienus naBieHus

I') ymMeHbIIeHUs] KOHLIEHTpallui aMMHUaKa

B3. Kakoii 00beM (H.y.) XJI0pOBOJOPO/1a MOKHO MOIYYUTh U3 2 MOJIb Xjopa?

Yacte C npearonaraeT pemeHne pa3BEPHYTHIM, TOIPOOHBIM OTBETOM.

Yacrts C.

C1. Haiitu maccy cepHO# KucCa0Thl, HeoOxoaumoin 1id HerTpanuzanuu 200 r 20%-Horo
pacTBOpa ruAPOKCH]IA HATPHUS.

OTBeThI U pelieHnst
Al A2 A3 A4 A5 A6 A7 A8 Bl B2 B3 C1
4 1 4 4 2 3 1 3 2 BI'  89,6m 49r

Cl1

1) CocraBneno ypaBaenue peakiiuu H2SO4 + 2NaOH = Na2S04 + 2H20
2) Paccuntana macca TUAPOKCH]IA HATPHS

m(NaOH)=200*20/100=40(r)

3) Haiinena macca cepHoii kucnotsl m(H2S04)=98%40/80=49(r)

Kontponbnas padotaNe2 no teme «HemeTamiasn

Bapuanr 2

WucTpyKuus A7 yqanmxcs

Tect cocrout u3 yacteit A, B u C. Ha ero BbinonHenue orBoautcs 45 MUHYT. 3a1aHUs
PEKOMEH]IyeTCsI BHITIOHATH 10 MOpAAKY. Eciu 3a1anue He yaaeTcs BBIIOIHUTE Cpasy,
nepeianTe K cienyrouemMy. Eciu octaneTcst Bpemsi, BEpHUTECH K MPOMYIIEHHBIM 3aJaHUSM.
Yacts A

K xaxxgomy 3amanuio 4acTu A JaHbl HECKOJIBKO OTBETOB, U3 KOTOPHIX TOJIBKO OJMH MPABUIHHBIM.
Bri6epute BepHbIii, 10 Bamiemy MHEHUIO, OTBET.

Al. B xakoMm psiy npencTaBieHbl IPOCThIE BEIECTBA-HEMETAIIBL:

1) dTop, cepa, ocdop 3) xkeneszo, hocdop, pTyTh

2) anmas, cepa, Kabluii 4) XJ10p, HUKENb, cepedpo

A2. XUMHUYECKOMY JIEMEHTY 2-T0 nepuoja V1 rpynmnsl epuoandecKoil CHCTEMBI
JA.N.MenpeneeBa COOTBETCTBYET CXEMa PACIPEICICHUS JIIEKTPOHOB IO CIOSIM:
1)2,8,52)2,33)2,8,34)2,6

A3.V s351eMeHTOB MOATPYIIIBI a30Ta C YBEJIMUYCHUEM Payca aTOMa YMEHBIIACTCS:

1) KONMMYECTBO FIHEPTETUUECKUX YPOBHEH 3) YMCIIO BAJIGHTHBIX 3JIEKTPOHOB B aTOMax

2) 3apsin siapa atoma 4) 3JIeKTPOOTPULIATETLHOCTh

A4. HanMeHnee npovHas XMMHYECKas CBSI3b B MOJIEKYJIe

1) F22) H2 3) O2 4) N2

AS. B3aumoseiicTBue kapOboHaTa HaTPHS ¢ OKCUIOM KpeMHUs 1V OTHOCUTCS K peakiusIM:
1) paznoxenus 2) coenunenus 3) 3amenienus 4) oomeHa

A6. CokpanieHHOe HOHHOE ypaBHeHHe peakiuu H++ OH-  H20

COOTBETCTBYET B3aUMOJICHCTBUIO

1) ammmaka ¢ TUAPOKCUIIOM ATFOMUHUS



2) KpeMHUEBON KUCIIOTHI C TUAPOKCUIIOM IIMHKA

3) Bogopoaa ¢ TUAPOKCHIOM KaJlUs

4) a30THOM KHUCJIOTHI C TUAPOKCUIIOM Oapus

AT7. Ipyr ¢ Apyrom He B3aUMOJICHCTBYIOT

1)Yriaepoa 1 KOHIIEHTPUPOBAHHAS CEpHAsl KUCIIOTa 2)KUCIOPO U a30T
3)VrapHslii ra3 u yraepos 4) UMHK U KHCIIOPOJ

A8. Kakasi cxema cOOTBETCTBYET IPAKTHUYECKH OCYIIECTBUMON peakuu?
1)N2 +H20 3)Cl2+P 205

2)H2 +Si02  4)N2 +Mg

Yacts B.

B1. Hemerannuueckue cBoiictsa B psagy anmeMeHtoB C N O F crieBa Hampaso:

1) He u3meHstoTCs 3) 0cabeBarOT

2) ycunuBarorcs 4) U3MEHSIOTCS IEPUOINIECKU

OtBeroM k 3aianuto B2 sBnsieTcs mocien0BaTeIbHOCTh OyKB. 3aUIIUTE BIOpaHHBIE OYKBHI B
an(aBUTHOM NOPSJIKE.

B2. Cmemenne paBaoBecus cuctemsl SO2 + 02 2 SO3 + QQ B cTOpOHY NPOAYKTa peakuu
IIPOU30MIET B CIIydae:

A) ymenbiienus konuentpauuu SO3

b) ucnonp3zoBanus karanusaropa

B) yBenuuenus naBneHus

I') yBennunes koHuentpauu SO

B3. Kakoit 06beM (H.y.) aMMHaKa MOXHO MOJIYYUTh U3 2 MOJIb a30Ta’?

Yacte C mpenronaraer pemeHue pa3BEPHYTHIM, TOJIPOOHBIM OTBETOM.

Yacts C.

C1. K 27 r pactBopa ¢ maccoBoit goneit xsopuna meau( 2 ) 10% nobasuiiu u30bITOK pacTBOpa
cynbduaa Harpus. OnpeaenuTe Maccy BBITIABIIETO 0CaaKa

OTBeThl U pelieHus
Al A2 A3 A4 A5 A6 A7 A8 Bl B2 B3 Cl1
1 1 4 2 3 4 3 4 2 AB  89,6n 1,92r

Cl1

1) CocraBneno ypasHenue peakiuu CuCl2 + Na2S = CuS + 2 NaCl
2) Paccuurana mMacca U KOJIMUYECTBO BEILECTBA XJIOpUIa METU
m(CuClI2)=27*0,1=2,7(r)

n(CuCl2)=2.7r/135=0,02 moip

Haiinena macca cynsduna mequ m(CuS)=0,02*96=1,92r

KoHnTtponbhas padora Ne3 mo teme «MeTaubiy.

Bapuasnr 1.

Yacts A.

[Ipu BbINIOJIHEHNY 3aaHUI BBIOEPUTE HOMEP OJAHOIO IPABUIIBHOTO OTBETA.

1.HaunOosnee cuibHblEe BOCCTAHOBUTEIbHbIE CBOMCTBA MPOSIBIIET

a) K6) Mgs)Lir) Na

2.Psn, B KOTOPOM 3JI€MEHTBI PACIOIOKEHbI B TOPSAIKE BO3pACTaHUS MX ATOMHOI'O pajinyca:
a) B—»Be—LiB) K—»>Na—Li

6) Mg—Ca—Be r) Na—Mg—Al

3.OnexTpoHHas KOH(QUTYypalysi BHELIHETO 3JIEKTPOHHOTIO CJI0K. ...2s22p] COOTBETCTBYET aTOMy
a) amoMUHUs 0) O0opa B) CKaHAMS T) KaJIUs



4.PeakTuBOM Ha KaTuoH Al3+ sBnsiercs
a) Cl- 6) Na+ B) OH-r) CO32-
5.Haubonee akTUBHO ¢ BOJIOH pu KOMHATHOM TemiiepaType OyayT B3auMOIeCTBOBATH 00a
MeTaJljia U3 napsl
a)NauCu6)LiuNaB) KuMgr)Cuu Hg
6.C pacTBOpamM# KUCJIOT OyIyT B3aUMOJICHCTBOBATH 00a MeTaslia
a)Lin Ag6) NauHgB) KuMgr) Cuu Hg
7. Ilpu B3auMOICHCTBUY KeJIe3a C BOJOW ITPU HATPEBAHUH 00pa3yeTcs
a) COJIb U BOJIa B) OKCHJI METaJlJIa U BOJOPOT
0) oCHOBaHUE U BOJOPO/I T') pEaKI[usi HEe TPOTEKAET
8. C Boz10i1 ¢ 0OpazoBaHMEM OCHOBaHHS M BOAOPO/Ia OyAeT B3auMOICHCTBOBATD
a)Ca0)CuB)Znr)Ag
9. AMdoTepHbIil okcua 00pa3yeTcst Ipyu B3aUMOJICHCTBUU KUCIOPOIa U
a) HaTpus 0) Meu B) MarHus r) Oepusuius
10. JI71s1 BBITECHEHHS] MEJIU U3 PACTBOPA €€ COITU MOYKHO HCITIOJIb30BaTh
a) HaTpuil 6) cepeOpo B) KAJBLUI I') KEIE30
Yacts B.
B1.YcranoBuTe cOOTBETCTBHE MEXAY IPABOM U JIEBOH YaCTAMU ypaBHEHUI
1) Cu+tHNO3xkoni.— A) FeCI3+H21
2) Fe+tHCl— B) FeCI2+H21
3) Fe+Cl2— B) FeCI2
4) Cu+HNO3pa36.— I') FeCl3
) Cu(NO3)2 +NO1+H20
E) Cu(NO3)2 +NO21+H20
B2. HanumuTe ypaBHeHHs peakldid, COOTBETCTBYIOIIUX MMPEBPALLCHUSM, YKAKUTE THUIIBI U
YCIJIOBUS UX IPOTEKAHUS:
Al—A1203—AICI13—Al(OH)3—AI2(SO4)3—AI(NO3)3
!
NaAlO2
B3. PaccunraiitTe 00beM, KOJIMYECTBO BEHIECTBA M MACCY BOJIOPO/A, TOTyYSHHOTO MPH
B3aumoaercTeuu 80T KaablUs ¢ BOIOM?

KonTpoasnas padora Ne3 mo teme «Metannby. KonTpoabHnasi pabora Ne3 mo treme
«MeTauwiab.
Bapuanr 1.
Yacts A.
IIpu BbINOIHEHNHU 3a1aHUH BbIOEpHTEe HOMeP OHOr0 NMPAaBUJIbHOIO OTBETA.

1.HaubGonee cunpHble BOCCTAHOBUTEIBHBIE CBOMCTBA MPOSBIISET
a) K6) Mgs)Lir) Na
2.Ps1, B KOTOPOM 3JIEMEHTHI PACIIOJIOKEHBI B MOPSAKE BO3pACTAaHUS UX aTOMHOIO pajuyca:
a) B—»Be—LiB) K—»>Na—Li
6) Mg—Ca—Be r) Na—Mg—Al
3.251eKTpOHHAsE KOH(HUIYpaLKs BHEIIHETO JIEKTPOHHOIO CJI0. ...25°2p! COOTBETCTBYET aTOMY
a) amoMUHUs 0) O0opa B) CKaHAMS T) KaJIUs
4 PeaxTnBOM Ha KaTuoH Al** aBnsercs
a) CI' 6) Na* 8) OH r) CO3*
5.Hau0onee akTHBHO C BOJIOH IMPU KOMHATHOH TeMIiepaType OyayT B3auMOIeiCTBOBATL 00a
MeTajia U3 napbl
a)NauCu0)LiuNaB) KuMgr) Cuu Hg
6.C pacTBOopamu KUCJIOT OyIyT B3aMMO/IEHCTBOBATH 00a MeTasuia



a)Lin Ag6) NauHgB) KuMgr) Cuu Hg

7. Ilpu B3auMOICHCTBUY KeJIe3a C BOJOW MPU HATPEBAHUH 00pa3yeTcs

a) COJIb M BOJIa B) OKCHJ1 METaJUIa U BOAOPOJ

0) oCHOBaHUE U BOJOPO/I T') pEaKITusi HE TPOTEKAET

8. C Booit ¢ 00pa3oBaHHMEM OCHOBaHMs U BOJIOpoJia Oy1eT B3auMOEHCTBOBATh
a)Ca0)CuB)Znr)Ag

9. AmdoTtepHBIii okcuJ 00pa3zyercs Ipy B3auMOJEHCTBUN KUCIIOPOia U

a) HaTpus 0) Meu B) MarHus r) Oepusuius

10. {511 BBITECHEHUSI MEJIU U3 PACTBOPA €€ COJIM MOXKHO HCII0JIb30BaTh

a) HaTpuil 6) cepeOpo B) KAJBLUI I') KEIE30

Yacrs B.
B1.YcranoBuTe cOOTBETCTBHE MEXAY IIPABOM U JIEBOI YaCTAMU ypaBHEHUI
1) Cu+HNO3KoHu._) A) FeC13+H2T
2) FetHCl— b) FeCl+Ha1
3) Fe+Ch— B) FeCl
4) Cut+HNO3pass.— I') FeCl3
J1) Cu(NO3)2 +NO1T+H20
E) Cu(NO3)2 +NO21+H20

B2. HanumuTe ypaBHeHHs peakldid, COOTBETCTBYIOIIUX MPEBPALLICHUSM, YKAKUTE THUIIBI U
YCIIOBHS UX MPOTEKAHHUS:

Al—>ALO;—AICI—AI(OH);—AL(SO4);—AI(NO3 NaAlO>

B3. PaccunraiitTe 00beM, KOJIMYECTBO BEIIECTBA M MACCy BOJIOPO/A, TOTyYSHHOTO IPH
B3aumoaercTsuu 80T KaablUs C BOIOI?

Bapuanr 2.

Yacts A.

[Ipu BbINIOJIHEHUY 3aaHUI BEIOEPUTE HOMEP OJAHOIO IPABUIIBHOTO OTBETA.

1. Haubonee cuibHbIe BOCCTAHOBUTENIBHBIE CBOMCTBA MPOSBIISET

a) K6) AlB) Nar) Zn

2.Psin, B KOTOPOM 3JIEMEHTHI PACIOI0KEHBI B MOPSAIKE YMEHbBIIIEHUSI MX aTOMHOTO pajauyca:
a) Al->Mg—Na B) Li—»Na—K

06) Ca—Ba—Ber) Ca— Mg—Be

3.OnexTpoHHas KOH(QUTypalusi BHEIIHETO 3JIEKTPOHHOTIO CJlosl. ...3s23p] coOTBETCTBYET aTOMy
a) amoMuHUs 0) Oopa B) CKaHAMS T) KaJIUs

4. PeaktuBoM Ha MoH Ca2+ siBisieTCs HOH

a) Cl- 6) Na+ B) OH- r) CO32-

5. Hambornee akTUBHO C BOJIOM ITPH KOMHATHOM TeMIiepaTtype OyayT B3auMOJICHCTBOBATh 00a
MeTalljia U3 mapsl

a) KuCuo6)NauKB)NauZnr)Cuu Hg

6.C pacTBOopamu KUCJIOT OyIyT B3aMMO/IEHCTBOBATH 00a MeTasia

a) KuCuo6)NauHgs)KuZznr)Cuu Hg

7. Ilpu B3aMOEICTBIY LIMHKA C BOJAOW IIPU HArpeBaHUU 00pa3yeTcs

a) COJIb ¥ BOJIa B) OKCHJI METaJlIa U BOJIOPOJ]

0) oCHOBaHHE W BOJOPO/I I') peaKIusl HEe IPOTECKACT

8. C Bomoii ¢ 00pa3oBaHMEM OKCHIa METaJIa M BOAOPO/Ia IPU HarpeBaHuu OyaeT
B3aMMOJICIICTBOBATH

a)Na©6) FeB)Cur) Ag

9. AMdoTepHbIil okcua 00pa3yeTcst Ipy B3aUMOJEHCTBUU KUCIOPOIa U

a) HaTpus 0) aIIOMUHMS B) MarHus T') Oapust

10. JI71s1 BBITECHEHHS MEIU U3 PACTBOPA €€ COTU MOYKHO HCITOJIb30BATh

a) KaJuii 0) TUTUI B) IUHK T') HATPUH

Yacts B.



B1. YcTaHOBUTE COOTBETCTBUE MEXTy IPABOW U JICBOW YaCTSIMH ypaBHEHHIMA
1) Cu +H2SO4pa36.— A) AI(OH)3+H21

2) Cu +H2SO4xkoH11.— b) ne B3aumoneiictByer

3)Al+H20— B) CuSO 4 + SO21 + H20

4)A1203+HCl— I') AICI3+H20

) AICI3+H27
E) CuSO4 + H 2S1 + H20
B2. HanumuTe ypaBHEHHS peaklidii, COOTBETCTBYIOIIUX MPEBPALICHUSM, YKKUTE YCIOBUS UX
MPOTEKAHUS:
Na—Na202 —-Na20—NaOH—Na3P0O4—NaNO3. YkaxuTe TUIIbl PEaKIUH.
Na2CO3

B3. PaccunraiitTe 00beM, KOJIMIECTBO BEHIECTBA M MACCY T'a3a, OJIYYEHHOTO MPH
B3aUMOJCHCTBUH 3,5 T JIUTHSA C BOJIOM.

OTBeTBI K TECTY:

1 2 3 4 5 6 7 8 9 10
B-1 B a §) B §) B B a r r
B2 a r a r 3] B B 0 3] B

B1. Bapuant 1 B2. Bapuanr 2

M — o1 —
TN o
— W o1 W
D N N

B2. Bapunant 1

1. 4A1+302 =2 Al203

2. A1203 +6 HC 1 =2 AICI3+3H20

3. AICI3 + 3NaOH = AI(OH)3 +3NaCl

4. 2A1(OH)3 + 3 H2S04 = Al2(S04)3 + 6 H20

5. A12(SO4)3 +3Ba (NO3)2 =3Ba SO4 + 2 AI(NO3)3

6. AI(OH)3 +NaOH = NaAlO2 + 2 H20 (crutaBnenue) B3. Bapuant 1 Otset: 44.8 11, 2Mo011b 1
4r Bogopona

B2 Bapuant2

1 2Na + O2= Na202

2 Na202 + 2Na = 2Na20

3. Na20 + H20 =2 NaOH

4, 3 NaOH + H3PO4 = Na3PO4 + 3 H20

5 Na3P0O4 +3AgNO3 = Ag3P0O4 + 3NaNO3
6. 2NaOH + CO2 = Na2CO3 + H20

B3 Bapuanr 2 5,611, 0,25 moib, 0.5r Bogopoa

HToroBasi KOHTPOJIbHAS padoTa 1Mo XuMuu 9 Kiaace
Bapuanrl
Yacrs 1



1. (1 6amn). B psaay anementoB C N O F yBenuumuBarorcs:

A) paguycel aromoB B) HeMeTannuueckue cBONCTBa

b) metannuueckue cBoiicTBa I') uncio sHEpreTHUECKUX YpOBHEH

2. (1 6anm). Oxeuny S(IV) cooTBeTCTBYET KUCIOTA!

A)H2S04 b)H2S B)H2SO03 I') K2504

3. (1 6amn). Paxg Ca(OH)2, H2CO3, Zn(OH)2 cooTBETCTBEHHO MPEACTABISIET THIPOKCUIBL:
A) OCHOBHBIH, KMCJIOTHBIHN, aM(pOTEepHBII B) amdoTrepHbIii, KUCTOTHBINA, OCHOBHBIN

b) ocHOBHBII, aM(OTEpHBII, KUCIOTHBIN I') xucnoTHBIH, OCHOBHBIHN, aM(pOTEPHBIHA

4. (1 6amn). [Ipu B3auMoeHCTBUY C HEMETAJUIaMU METAILIbI IPOSIBIIIOT CBOMCTBA!

A) BoccTaHOBUTENBbHBIE  B) oxucnurenbHbie

b) kucnorueie I') ocHOBHBIE

5. (1 6amr). Cymma Bcex K03 (HUIIMEHTOB B YPAaBHCHHH PEAKITUU KAIBIIHSI C BOJION paBHA:
A3 b5 B)7 I)9

6. (1 6amr). C pacTBopamMu KHCIOT Oy IyT B3aUMOJICHCTBOBATh 00a MeTalIa:

A)LiuAg b)NamHg B)KuMg I') Cuu Hg

7. (1 6aym1). C moMOIIBI0 pacTBOpA XJIOpH 1A OAPHUs MOKHO OOHAPYIKHUTH:

A) cepHYIO KUCIOTY B) cynbdur natpus

b) cepoBoiopoaHy0 KHCIOTY I') cepuucryro kucnory

8. (1 6amt). A30T B3aUMOJICHCTBYET IIPHU OOBIYHBIX YCIOBUSX:

A) ¢ HaTpuem B) ¢ xanbmem

b) ¢ muTnem I') ¢ amroMuHEEM

9. (1 6amn). [TocnenoBarenbHOCTH UMD 2-8-18-4 COOTBETCTBYET pacpeeTICHHIO HIEKTPOHOB
10 SHEPTreTUYECKUM YPOBHSAM aTOMA:

A) yriepona B) repmanus

b) kpemums I') onoBa

10. (2 6ania). YcraHOBUTE COOTBETCTBUE MEXTy BEILIECTBAMU, BCTYIAIOLIMMU B PEAKLIUIO U
MPOIYKTaMU UX B3aUMOJICHCTBUS:

PEATMPYIOIIUE BEI[ECTBA [TPOJIYKTBI PEAKIIN
1) CaO + CO2 A) Ca(OH)2
2) Ca(OH)2+ SO2 B) CaCO3+ H20
3) Ca + H20 B) CaSO4+ H20
4) Ca (HCO3)2 + Ca(OH)2 I') Ca(OH)2 + H2

J) CaSO3 + H20

E) CaCO3

11. (2 6anna). YcraHOBUTE COOTBETCTBUE MEXYy ra3000pa3HbIM BEUIECTBOM U CIIOCOOOM €ro
NoJy4eHus B 1aboparopun. K Kaxmomy 3J1eMEeHTY MEpBOTo CTOJIONA MOI0epUTe
COOTBETCTBYIOIIUH JIEMEHT U3 BTOPOTO CTOJIONA.

I'"ABOOBPA3HOE BemectBo JlaGoparopHblii criocod NoaydeHus

1) CepoBonopon A) nelicTBUE COJISIHOM KUCIOTHI HA U3BECTHSIK

2)Kucnopon b) HarpeBanue cmecu raméHoi U3BECTH U XJIOPUJIa aMMOHUS
3)ammuak B) neiicTBre coNIHOM KUCIOTHI Ha CyIbGU Kene3a

I') xaTanmuTHyeckoe pas3oKeHHe MEPOKCHIa BOIOPOIa
Yacts 2
12. (3 6amna). Mcnonb3ys METO 3JIEKTPOHHOTO OajilaHca, pacCcTaBbTe KO3(PPHUIIMEHTHI B
YPaBHEHUHU PEAKIINH, CXeMa KOTOPOil
P+ H2S04 —H3PO4 + SO2 + H20
Onpenenute OKUCIUTENb U BOCCTAHOBUTEIb.
13. (3 6amna). [Ipu pactBopenuu uHKa B 150 1. pacTBOpa pa3daBIeHHON CEPHON KUCIOTHI
BBbIIETIIOCH 2,24 11 (H. y.) Bogopoaa. OnpeaenuTs MacCOBYIO J0JII0 CEPHOM KUCIOTHI B
HCXOJTHOM PaCTBOPE..



Bapuant 2

Yacts 1

1. (1 6amn). B psaay anementoB N P As Sb ymenbmiatorcs:

A) paguycel aTOMOB B) nemerannnueckue cBoiicTBa

b) meTannnueckue cBoicTBa I') urcno 371eKTPOHOB Ha BHEIIHEM CJIO€

2. (1 6amm). Oxcuny N (V) cOOTBETCTBYET KHCIIOTA:

A) HNO2 b) HNO3 B) NH3 I') NaNO2

3. (1 6amn). Pax Ba(OH)2, Be(OH)2, H3PO4 cooTBETCTBEHHO MPEACTABISET THAPOKCHU/IBI:
A) OCHOBHBIN, aM(pOTEPHBIN, KUCITOTHBIH B) amdoTepHbIii, KUCTOTHBIN, OCHOBHBIN
b) kucnotHbIi, OCHOBHBIHN, aM(OTEPHBII I') ampoTepHbIil, OCHOBHBII, KUCIOTHBIN
4. (1 6amn). Haubonee cunpHble BOCCTAHOBUTEIBHBIEC CBOWCTBA MPOSBIISET:

A)K b)Mg B)Li I') Na

5. (1 6amn). Cymma Bcex kK0d(h(UIIMEHTOB B YpaBHEHHUHU KaJusl C BOJOW paBHa:

A)3 b)5 B)7 No

6. (1 6amn). «HeramieHoil H3BECTHIO» HA3bIBAIOT OKCHU]I IIETIOYHO3EMENFHOTO METaslIa:
A) xanbuus b) maruus B) 6apus I') ctponus

7. (1 6amn). Cepa He B3aMMOJEHCTBYET Jake IPU HAarPEeBaHUU:

A) cuuakoM  b)cpryreio I') ctponuus B) c 3010ToM

8. (1 6amn). Crenens okucneHus Gocdopa paBHa + 3 B COETUHEHUU:

A) P4010 B) Na3PO4

b) NaPO3 I') PCI3

9. (1 6amn). ConsiHasg KUCJIOTA HE B3aUMOJICUCTBYET:

A) ¢ HUTpaToM cepedpa B) ¢ ruapokcuiom anroMUHUS

B) ¢ okcumom Kanbmus I') ¢ 6pomoBoOTOpOIOM

10. (2 6anna). YcTaHOBUTE COOTBETCTBUE MEXTy BEIIECTBAMH, BCTYAIOLUIUMU B PEAKIIUIO U
MPOJIYKTaMH UX B3aUMOJICUCTBUSI:

PEATUPYIOIIUE BEI[ECTBA MTPOJIYKTBI PEAKITUM
1) Fe + CI2 A) Fe2(S04)3 + H20
2) Fe + HCI B) FeSO4 + H20
3) Fe203 + H2S04 B) FeCl3
4) Fe + CuSO4 T) FeCl2 + H2

JT) FeSO4 + Cu

E) Fe2(S04)3 + Cu

11. (2 6anna). YcTaHOBHTE COOTBETCTBHE MEXKIy ra3000pa3HbIM BEIIECTBOM U JTaOOPAaTOPHBIM
crocoOoM ero pacno3HaBaHus. K kax1oMy 3J1eMeHTy MepBOro CToIona noaoepure
COOTBETCTBYIOIIH 3JIEMEHT U3 BTOPOTO CTONIOIA.

I"a3000pa3Hoe BelecTBo JlaGopaTopHbIii criocod pacro3HOBaHUS
1) kucnopon A) Ipy OJIHECEHUH K IJIAMEHU COCY/Jla C 3TUM I'a30M —3BYK «I1a)»
2) yrieKucInbli ra3 b) Bnaxnas nakmycoBas Oymara cMHeeT B atMoc(epe 3Toro rasa
3) ammuax B) Tneromas my4rHKa BCOBIXMBAET B 3TOM rase
I') npu npornyckaHuK 3TOTO ra3a uepe3 U3BECTKOBYIO BOAY OHA
MyTHEET
Yacrs 2

12. (3 6amna). Micnonib3yst METOT 2JIEKTPOHHOTO OaiaHca, COCTaBbTE YPaBHEHUE PEAKIIHH,
COOTBETCTBYIOIIIEE CXEME MPEBPAILCHHH

HCI+ HNO3 — NO + CI2 + H20

Omnpenenure OKUCIUTENb U BOCCTAHOBUTEb.

13. (3 6ama). K 300 r pactBopa ruapokcuaa 6apusi 100aBriId coiiu kKapOoHaTa HATPHsI, BBITIAI
ocanok maccoit 11,82 r. Onpenenure MaccoByo OO THIPOKCH A Oapusi B ICXOJIHOM pacTBOpE.



Kpurepun ouenuBanus

Yacts 1

Bepnoe BbinonHeHHE Kax10ro U3 3afanuil 1-9 ouenuBaercs 1 6amioM. 3a NOIHBIN NpaBUIIbHBINR
otBeT Ha 3afanus 10-11 craBurcs o 2 6ayuia; eciiv IOMyIIeHa OJJHa OINOKA, TO OTBET
oueHuBaercs B 1 6am1. Eciau nomymieHo aBe u 6osiee omMOOK UM OTBETA HET, TO BBICTABIISACTCS
0 Gamnos.
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Yacts 2
Bapuanrt 2
No 11.
DNEeMEeHTHI OTBETA!
1)CocraBiieH 31eKTpOHHBIN OaaHC:
2Cl-1-28—CI20 | 2 |3
N+5+3&=N+2 | 3 |2
2) Onpenenén okucautens U BocctaHoBUTeNb: N+5(HNO3) — okucnutens, Cl-1 (HCI) —
BOCCTaHOBUTEITb.
3) CocTaBiieHO ypaBHEHHE PEAKIUU:
6HCI + 2HNO3 = 2NO + 3CI2 + 4H20
BapuanT Neol
Nell
DNEeMEeHTHI OTBETA!
1) CocraBiieH >7eKTPOHHBIIN OallaHC:
S+6+28=S+4 |2 |5
10
PO-58=P+5 |5 |2



2) Ykazano, uto S+6 (H2SO4) — okucnutens, a PO(P) —BoccranoBuTens
3) PaccraBiienbl K03 PUIMCHTHI B YpaBHEHUH peaKInu:

2P + 5H2S04 =2H3P0O4 + 5502 + 2H20

OTBeT NMPaBUILHBIN U TIOJTHBIN, COJACPKUT BCC HA3BAHHBIC DJIIEMEHTHI -3
[IpaBUIIbHO 3amKCaHBbI JABa AJIEMEHTA OTBETa-2

[IpaBWIbHO 3amcaH OJUH 3JIEMEHT OTBETa- |

Bce anemeHThI 0TBeTa 3anMcaHbl HeBEpHO- ()

MakcumanbHOE Yrciio 0aioB 3a TecT- 24, U3 HUX 3a 3agaHus yactu 1 — 13 (mo 1 Gamny 3a
3amanus 1-9 u no 2 6ama 3a 3aganue 10 u 11), wactu 2 -11, B koTropom 3ananue 12 u 13
OLIEHUBAIOTCA 1O 3 Oajia, a 3agaHue 14 — 5 dautamu.

[TepeBos 6aIOB B OTMETKHU:

OTMeTKHn

0-12 «2»

13-16 «3»

17-20 «4»

21-24 «5»
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