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HHOACHUTEJIbBHAA 3AIINCKA

PaGouas mporpamMma it 00ydaromuXcs ¢ TSHKEIBIMU HapymeHusMu peun (nanee — THP)
Ha YpPOBHE OCHOBHOTO 0O0mero oOpa3oBaHHs IOATOTOBIEHa Ha ocHOBe DenepanbHOrO
rOCyIapCTBEHHOTO 00pa30BaTeNbHOTO CTaHAapTa OCHOBHOTO oOmiero ooOpaszoBanusi (IIpmkas
Munnpocsemenust Poccun ot 31.05.2021 r. Ne 287, 3apeructprpoBan MHUHHUCTEPCTBOM FOCTHITHH
Poccuiickoit @enepariu 05.07.2021 ., per. Homep 64101)(nanee — ®T'OC O00), penepanbHOi
aJanTHPOBAHHOW 00pa30BaTEIBLHOM MPOrpaMMbl OCHOBHOTO O0IIero oOpa3oBaHUs, IPOTPAMMBbI
BOCIIMTaHUS, C YIETOM PACHPEICICHHBIX 110 KJIacCaM MPOBEPSeMbIX TpeOOBaHUN K pe3ysibTaTaM
OCBOCHHS AMANTUPOBAHHONH OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro
00pa3oBaHus 00YYAIOMIMXCS C TSHKEIBIMU HAPYIICHUSMHU PEYH.

[Ipu peanuzauun AOOII OOO ans oOydaromMXCsl € TSXKENBIMU HapYIICHUSIMH PEYU
(BapuanT 5.1) ucnonb3yroTcs padouue MpOrpaMMbl y4EOHBIX MPEIMETOB, MPETYCMOTPEHHBIE
OOIT 00O0.

Pabovas mporpamma MoKeT OBITH aJaNTHPOBAHA C YYETOM OCOOBIX 00Opa30BaTEIBHBIX
noTpebHocTel  OOyyaromuXxcs, WX BO3MOXKHOCTEH W  OTpaHUYEHUM, OOYCIOBIIEHHBIX
HapYIIEHUSIMHA PeYd U (TIPU HATMYUH) UHBIMU HAPYIICHUSIMHU Pa3BUTHSL.

[Iporpamma mo XWMUHU Ha€T TpPEACTaBICHHWE O MENsIX, OOIIeH CTpaTeruu OOy4eHus,
BOCIIMUTAHUS W pa3BUTHS OOYYarOIUXCsS CpPEACTBAMU YUEOHOTO IIpPEeIMETa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpXKaHKe, TPEeIyCMaTpUBaeT paclpeesieHHe ero Mo Kiaccam H
CTPYKTYpHUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOTrpaMMEbI TI0 XHMHH, OTIPEIENSIET KOJINIeCTBEHHBIE
Y Ka4eCTBEHHBIC XapaKTEPUCTHKH COJCPIKaHUs, PEKOMEHIyEM YO TIOCIIEeI0BATEIPHOCTD H3YIEeHUS
XAMUU C YU9ETOM MEXIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKHA y4eOHOTO Tpoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yUaromuxcs, OnpeaessieT BO3SMOXKHOCTHU MPEAMETa JUIsl peaanu3alun
TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS OCHOBHOW 0Opa3oBaTeNbHON MpPOTpaMMBI Ha YpPOBHE
OCHOBHOTO 001Iero oOpa3oBaHMs, a Takke TpeOOBaHWU K pe3ylbTaTaM OOY4YCHHS XUMUM Ha
YpOBHE Lieel U3ydeHUs MpeAMETa U OCHOBHBIX BUJOB y4eOHO-TIO3HABATEIbHOM NEATEIbHOCTH
00y4JaroIerocs 1mo OCBOCHHUIO y4eOHOTO COIep KaHMS.

3HaHNUE XUMUU CITYKUT OCHOBOM JUIsl YOpMHPOBaHMSI MUPOBO33PEHUS 00yJarOIIerocs, ero
MIpe/ICTaBJICHUI 0 MaTepruaIbHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOpMUpPYyEMble XUMUEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 HBOJIIOLUHU BEIIECTB B MPUPOJIE, O MYTIX
peuieHus TH00aNbHBIX MPOOJIEeM YCTOWYMBOIO DPAa3BUTHS 4YEJIOBEYECTBA — CBHIPHEBOIA,
SHEPreTHYECKOH, MUIIEBOI U SKOJIOTUYECKOI 0e30IacHOCTH, MPo0IeM 3ApaBOOXPaHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peanu3aliil BO3MOXKHOCTEH [Uii CcaMOpa3BUTHS MU (OPMHUPOBAHUS
KYJIBTYpPBI JIMYHOCTH, €€ 001Iel 1 (PYyHKIIMOHAIBHOI TPaMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHNE MBIIIICHUS M TBOPUECKUX CIIOCOOHOCTEH 00yJaromuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIBHOMW  y4eOHON  JEATEeTbHOCTH,  JKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJMMBIX KaK B TIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccruoHaIbHON 1A TENbHOCTH;

3HAKOMHUT CO CHEeUU(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YeNIOBEKa, SBISETCS OTBETCTBEHHBIM ATANlOM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aromuxcs;

crocoOCTByeT ()OPMUPOBAHUIO LEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAY4YHBIM
3HaHUSM, K TIPUpPOJE, K 4YelOBEKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE OOpa3zoBaHME
oOyuaronuxcs.

JlaHHbIe HampaBiieHUs B OOYy4eHUH XMMHMU OOECleuMBaIOTCs CIEUU(UKON COoIep KaHus
y4eOHOTO MpeMeTa, KOTOPBIN SBIISIETCS MeJaroruuecky aJanTupOBaHHBIM OTpaXKeHHEM 0a30BOM
HayK{ XUMUH Ha ONPeIeIEHHOM dTare e pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUEHTHPOBAH Ha OCBOCHHE
00y4aromMMHUCs CUCTEMbI IEPBOHAYAIBHBIX MOHATHIA XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX MIOHATUN OPraHUYEeCKON XUMUH.

CtpykTypa coiep)kaHusi MPOrpaMMbl 0 XUMUHU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k €€ usydeHuro. CoaepaHUE CKIAAbIBACTCS M3 CHUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl IOHATUH O XUMHYecKoW peakuuu. OOe 3TH CHUCTEMBbI
CTPYKTYPHO OpPraHM30BaHbl 10 MPUHIUIY IOCIEA0BATEIBHOIO Pa3BUTUS 3HAHUN HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEJCTABIECHUN 00 AIEKTPOJUTUUECKON AUCCOIMAIIMM BEILIECTB B PaCTBOPAX.

TeopeTnueckue 3HAaHHSA PACCMATPUBAIOTCS HA OCHOBE AMIMPUYECKH TOJTYYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCSI IOCIEA0BATENBHO OT OJJHOIO YPOBHS K IPYrOMY, BBITIOTHSIS
(GbyHKIMKM OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOKHOCTEHN MPaKTUYECKOTO
MPUMEHEHMSI U TIOJTyYEHUS] U3y4aeMbIX BELIECTB.

OcBoeHune mnporpaMmbl MO XUMHH CIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTABISAIOIIEH HAYYHOW KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM HPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METO/IaM MO03HaHUs B Hayke. M3yuenue xumun
MIPOMCXOIUT C IPUBJIEYCHUEM 3HAHUM U3 paHee N3yUeHHBIX yUeOHbIX peaAMETOB: «OKpYyKaroUIuil
Mup», «brosorus. 57 kinacce» u «Pu3nKa. 7 KIacey.

[Ipu n3ydyeHnn XuMuu NporucxouT GopMUPOBAHNE 3HAHUI OCHOB XMMHUYECKON HAYKHU KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JEeSTeIbHOCTH YeJIOBeKa U KaK OJHOIO
13 KOMIIOHEHTOB MUPOBOH KyJIbTYphl. 3ajaya y4eOHOIo MpeaMeTa COCTOUT B (OPMHPOBAHUU
CHCTEMbl XMMHMUYECKMX 3HAaHUN — BaXXHEHIIMX (PaKTOB, MOHITUH, 3aKOHOB U TEOPETUUYECKHUX
MIOJIOKEHUH, JOCTYNHBIX OOOOIIEHNII MMPOBO33PEHUECKOTO XapakTepa, fA3blka HayKd, B
IPUOOLIEHUN K HAyYHbIM METOJIaM MO3HAHMsI [TPU U3yYEHUH BELIECTB U XUMUYECKUX PEAKLUi, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATENbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IPaBUil 0€3011acHOrO
oOpaleHus ¢ BeleCTBAMU B IIOBCEAHEBHOM XKU3HU.

IIpu m3yyeHMHM XMMHUHU HAa YpOBHE OCHOBHOT'O OOIIEro oOpa30BaHUs Ba)KHOE 3HAUCHUE
IpUOOpeN Takue Lel, Kak:

— (popMupOBaHNE MHTEIUIEKTYalbHO PAa3BUTON JIMUHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY IPHUHATUIO pEIIEeHUH, CIIOCOOHOM amanTUpoBaThca K
OBICTPO MEHSIOIUMCS YCIOBHSM KHU3HH;

— HaIpaBJI€HHOCTb OOy4YeHMs Ha CHUCTEMaTHYeCKOe IPHOOLIeHHE OOYYaroluXcs K
CaMOCTOSITEJIBHOM ~ ITO3HABaTEIbHOM  JEATEIIBHOCTH, HAy4YHbIM  METOJaM  IO3HAaHUA,
(GOopMUPYIOLIUM MOTHBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue YCIOBHH, CHOCOOCTBYIOIIMX NPUOOPETECHHIO OOYYaroIIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIBbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUOB JEATEIbHOCTH;

— (opmupoBaHue o0mel GYHKIIMOHANBHOM U €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH, B TOM
qucie yMEHUH OOBSICHATD U OLIEHUBATh SBJICHUS OKPYXKAIOIIEr0 MUPa, UCTIOJIb3Ys 3HAHHSI U OIIBIT,
MOJIydeHHBIE MPU WU3YYEHUHM XHMUH, NMPUMEHATh UX MPH pEIIeHUH MpoOjeM B MOBCETHEBHOM
KU3HU U TPYJIOBOU JEATEIBHOCTH;

— ¢opMHpOBaHUE Y 00Y4aIOUINXCSI TYMaHUCTUYECKUX OTHOILIEHUH, TOHUMAaHHUs [IeHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTUYECKU 1I€JIeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LENSIX COXPAHEHUS CBOErO 3J0POBbSI M OKPYXKAIOLIEH MPUPOIHON
Cpelsl;



— pa3BHUTHE MOTUBAIIMU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIHTAHHIO
Ha OCHOBE YCBOCHHS OOILEYEIIOBEYCCKUX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yIeHHS.

OOliee YUCIO 4acoB, OTBEACHHBIX Ul M3YYCHUS XUMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, cocraBiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezen0), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMHM B KM3HM 4Y€lIOBEKa. XMMHS B CHCTEME Hayk. Tena u
BemiecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ATperarHoe cOCTOsiHuE BemecTs. [loHsTue o meroaax
no3HaHus B xumuu. Yucteie BemectBa 1 cMecu. CriocoObl pa3ieiieHus CMeCceu.

ATOMBI U MOJIEKYJbl. XHUMHYECKUE 53JIeMEHThl. CHUMBOJBl XUMHYECKHUX HIIEMEHTOB.
[IpocThie U cnoKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass Qopmyrna. BaJeHTHOCTP aTOMOB XHMHYECKHX J3JCMCHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENbHAST MOJICKYJIsIpHAs
Macca. MaccoBast 10Jis1 XAMUUYECKOTO 3JIEMEHTA B COCIMHEHUH.

KomnuectBo BemiectBa. Monb. MonsipHasg macca. B3anMOCBsI3p KOJIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COSTMHEHUH.

dusznueckue W XUMUYECKHUE SBICHUA. XHUMHYECKas peakius U e€ MpHU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEIIeCTB. XUMUUYeCKUe ypaBHeHus. Knaccupukamuss XUMHUYECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH TMOCYI0H, MpaBujiaMu pabOThI B JIAOOPATOPUH U MpUEMAMHU
oOpareHus ¢ J1abopaTopHbIM OOOpPYIOBAaHMEM, M3yY€HHWE W OMUCAaHHWE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIEeCTB, HAOMIOIeHNE (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHHE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHUE CBEYH,
MPOKaJTUBaHNUE METHOM MPOBOJIOKH, B3aUMOICUCTBHE MeJIa C KUCIOTON) SIBIICHHUM, HAOIIOACHHUE U
OTHCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiuil (pas3ioskeHue caxapa, B3auMOJeCcTBIE
CEPHOM KHUCJIOTHI C XJOpUAOM Oapus, pazioxenue ruapokcuna meau (II) mpu HarpeBanuw,
B3aMMOJICHCTBHUE kemie3a ¢ pacTBopoM coiu Menu (II), m3ydeHne cnocoOoB pa3eneHus: CMECei:
C TOMOIIBI0O MarHuTa, (QUIBTPOBAaHWE, BBIMApUBAaHUE, JUCTUIULLMSI, Xpomarorpadus,
MIPOBE/IEHUE OYMCTKU MOBAapEHHOM COJM, HAOJIOJEHUWE M ONHMCAHHME PEe3yJbTaTOB IMPOBEICHUS
OTbITa, WUIIOCTPUPYIOLIETO 3aKOH COXpAaHEHWS MAacChl, CO3JaHHE MOJeNed MOJIEKYI
(IIapocCTePIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 3J€MEHT M MPOCTOE BEIIECTBO.
HaxoxpaeHnue kuciaopoja B npupoje, Gu3nyeckue U XMMHUYECKHUE CBOMCTBA (peakluy TOPEeHuUs).
Oxcunpl. Ilpumenenue xkucnopoma. CrnocoObl TOJMyYeHHUs KUCIOpOJa B JIa0OpaTopuu U
npoMeliieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoAudUKanus
KHCIIOpO/Ia.

TermoBoit >PpdexT XUMHUYECKON peakIuu, TEePMOXHMMHYECKHE YpPaBHEHHUS, 5K30- H
SHAOTEPMHUUYECKUE peaKIuH. TOMIUBO: Yroib M METaH. 3arps3HEHHE BO3/yXa, YCUICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — »snemeHT W mpocToe BemiecTBO. HaxoxkaeHue BOJIOpoAa B MPHUPOJE,
(buznueckrue 1 XuMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotydeHus. KuciaoTsl u comnu.

MonspHblii 00bEM ra30B. Pacu€rbl Mo XUMHUUECKUM YpaBHEHUSIM.

®dusnueckue cBolcTBa Boabl. Bonma kak pactBoputens. PactBopbl. HacellieHHbIE U
HEHACBIIIEHHbIE PacTBOpPbL. PacTBOpHUMOCTH BellecTB B BOJe. MaccoBasi J0Js BEIIECTBA B
pactBope. XumMudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus Heopranumdecknx coeauHeHuid. Okcunpl. Knaccuduxamuss OKCHIOB:
cojyieoOpasyolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcuJ10B. dU3nyecKkre U XuMHUYECKHE CBOMCTBa OKCHI0B. [lonydeHne okcuaos.



OcnoBanms. Krnaccupukarust OCHOBaHMN: HIENOYM W HEPACTBOPUMBIE OCHOBAHHUSL.
Homenknarypa ocHoBanmil. Pu3MUecCKHME M XUMUYECKHE CBOWCTBAa OCHOBaHMU. IlomydeHue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa xkucinot. @usznyeckne U XUMUYECKHE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknatypa coneil. duznueckue u XuMuueckue cBoictBa cosiell. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIIPEIeIICHUE COJEepkKaHUs KUCIOpoa B BO3/1yXe, M0JIydeHUE, COOMpaHue,
pacrno3HaBaHME€ M M3y4€HHE CBOICTB KHCJIOpOJa, HAOIIOJCHHE B3aMMOJEWCTBUS BELIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U INpEKpallleHUs ropeHus (mokapa), 03HaAKOMIJIEHHE C
oOpa3laMu OKCHJOB W OIMCAaHME WX CBOICTB, IMOJy4yeHUE, cOoOMpaHHE, paclo3HaBaHHE HU
M3y4YeHuEe CBOWCTB BojopojAa (TopeHue), B3aumojeiicTBue Bojopoaa ¢ okcugom memu (II)
(BO3MOXHO MCTIOJH30BAHUE BUICOMATEPHAIIOB), HAOIOIEHHE 00Pa3I[0B BEIIECTB KOJIMYECTBOM |
MOJIb, HMCCIIEZJOBAHHE OCOOEHHOCTEH PpAacTBOPEHUS BEIIECTB C Pa3IMYHOW pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIMeM) (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), HCCIEeI0OBaHNEe 00pa3l0B HEOPraHMUYECKHUX BELIECTB Pa3IUYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuaa meau (I1) ¢ pacTBopoM cepHOM KHCIIOTHI, KUCIOT ¢ METaJUIaMH, PEAKITUN
HENTpaIu3aluy, MoJIydeHue HEPACTBOPUMBIX OCHOBAHUH, BHITECHEHHE OJJHOIO MeTalia APYruM
U3 pacTBOpa COJIM, pEIIEHHE SKCIEPUMEHTAIbHBIX 3aJay Mo TeMe «Baxueimue Kiacchbl
HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akon u Ilepunoanyeckasi cucreMa xumuueckux diementos JI. U.
MenpgesieeBa. CtpoeHne aToMOB. XUMHU4YecKas ¢BA3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKY KJIacCUPUKAIIMN XUMUYECKUX 371eMeHTOB. [IoHsATHE O rpymmax cXoIHBIX
AIIEMEHTOB (LIEJIOYHBIE U MIEIOYHO3EMENbHbBIE METAILIbI, TaJIOTE€HbI, HHEPTHBIE Ta3bl). DJIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIe OKCUABI U TUIPOKCUIBI.

[lepnognueckuit 3akoH. Ilepumonnueckas cucrema xumuyeckux osaemeHtoB J[. .
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmbl [leproauueckoir cuCTEMbI
xumuueckux sieMeHToB JI. M. MenneneeBa. Ilepuonbl u rpynnbl. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI AIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIx suep. HW3otombl. OnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproauieckoii CUCTeMbI
J. W. MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIOKEHUI B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUIMUYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO IpyHaM U MepruoIam.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoauueckoit CUCTEMBbI XUMHUECKHUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTuku. JI. . MenzeneeB — yd€HbIN U IpaKJaHUH.

XuMHuueckass  CBA3b. KoBanentnas  (momsipHass W HEMOJIApHAsi)  CBS3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp  oxkucieHus. OKHUCINTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. IIpomecchl
OKHCJIEHHS U BOCCTaHOBJIEHMSI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yueHre oOpas3loB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJIOT U ILEJIOYEH, NMPOBEJEHUE ONBITOB, WIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLU (TOPEHUE, PEeaKIH Pa3JIOKEHHs, COSTUHEHUS ).

Mesicnpeomemmnuoie ceazu



Peanu3zanus MeXnpeIMeTHbIX CBA3EH MPU U3yYEHUU XMMHH B § KJIACCE OCYILECTBIISAETCS
4yepe3 UCI0JIb30BAHNUE KaK 00X €CTECTBEHHO-HAYYHBIX MIOHATUMN, TaK U MOHITUH, SBJISIOLINXCS
CUCTEMHBIMU JJIS1 OTJIEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmre ecTeCTBEHHO-HAyYHBIC MOHATHS: HAyYHBIH (aKT, THIOTE3a, TEOpHs, 3aKOH,
aHaJN3, CUHTE3, KiIacCH(UKaLs, TEPHOAUYHOCTD, HAOIIOIEHHE, SKCIIEPUMEHT, MOACIHPOBAHNUE,
U3MEpEHUE, MOJIEIb, SIBJICHHUE.

®usuka: marepusi, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJA, H3O0TOIIBI,
PaZMOaKTUBHOCTb, MOJIEKYJA, IEKTPUYECKUN 3aps], BELIECTBO, TeJNO, O0BEM, arperaTHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunres, npixanue, ouocdepa.

l'eorpadus: armocdhepa, rumpocdepa, MHUHEpaAIbl, TOPHBIE TMOPOJBI, IOJE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepmognueckuit 3akoH. Ilepuonnueckas cucrema XuMHU4Yeckux sieMeHtoB [J[. .
MenneneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHHU CBOMCTB XHUMHYECKHX
AIIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KaJIbIUS U UX COECJUHEHHH B COOTBETCTBUH C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJbI XHMHMYECKOM CBSA3U. THIBI KPUCTANIMYECKHX PEIMIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAIUIMUECKON PEMIETKU U BHIa XUMUYECKOH CBSI3U.

Knaccudukanus m HOMEHKIAaTypa HEOPTaHMYECKHUX BEIIECTB. XUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYeCKUX COEIMHEHUH, TeHeThyecKas
CBSI3b HEOPraHUYECKUX BEUIECTB.

Knaccudukanus XuMUYECKUX pEaKIHil 0 pa3IUYHbIM MpU3HAKaM (TI0 YHUCIY U COCTaBY
Y4aCTBYIOIINX B PEAKIIMH BEIIECTB, [0 TEINIOBOMY 3 (HEKTy, IO U3MEHEHUIO CTENEHEH OKUCIIeHUs
XUMHYECKUX DJIEMEHTOB, IO OOpaTMMOCTH, [0 Yy4YacTHIO Karaiau3aTopa). OK30- |
SHI0TEPMHUUECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHUSI.

[Tonatue o ckopocTn xumudeckoi peaknuu. [loHsTHe 00 0OpaTUMBIX M HEOOPATHUMBIX
XUMHYECKUX peakiusax. [loHsATHE O TOMOreHHBIX M TeTepOoreHHbIX peakuusx. [lonsTtue o
karanuse. [lonarue o xumuyeckom paBHOBecHH. DAKTOPBI, BIAUSIONIME HA CKOPOCTh XUMUYECKON
peaKuu 1 MoJI0XKEeHNEe XUMHUYECKOTO PAaBHOBECHS.

OKHUCAUTENHEHO-BOCCTAHOBUTENBHBIE PEAKIUU, JJIEKTPOHHBINA OallaHC OKHUCIUTEIbHO-
BOCCTaHOBUTEIbHOU peakuuu. CocCTaBleHHE YPaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOIb30BaHUEM METO/1a AJIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOTUTHUECKON AUCCOIHMALMU. DIEKTPOIUTHI U HEIIEKTPOIUTHL. KaTHOHBI,
aHMOHBI. MeXaHu3M JUCCOLMAIIMY BEIIECTB C Pa3IMUYHbIMHU BUJIAMU XUMHYECKOU cBsi3u. CTeneHb
aucconanuu. CUIIbHBIC U CI1a0ble 3JEKTPOJIUTHI.

Peakuuu noHHoro ooMeHa. YcinoBusi IPOTEKaHUs PEeaKIMii HOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHS peakiuii. CBOICTBa KUCIIOT, OCHOBaHHM M COJEH B CBETE
MpeCTaBiICHU 00 SJIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE pEakuu Ha HOHBL
[TonsTHE O THAPONIM3E COTIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISIMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTa M anMasa), CIOKHBIX BEIIECTB (XJOpHAa HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON pPEaKIUU OT BO3JACHCTBHS DPA3JIIMUYHBIX
(bakTOpOB, HCCIIEOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCa TUCCOLMALUU
KHCJIOT, LIeJIouel U coJieil (BO3MOXKHO MCIIOIb30BaHNE BHIEO MAaTEPHUAJIOB), TPOBEAECHUE ONBITOB,
WUTIOCTPUPYIOIIUX NPU3HAKU NPOTEKaHMUs pPeakLUuii MOHHOro oOMeHa (0Opa3oBaHHE OcCajlKa,
BbIJIEJICHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBMTEJBHBIX PEaKIUil (rOpeHHe, peakluu pa3jokKeHHs, COSAMHEHHs), paclo3HaBaHUeE



HEOPraHUYECKUX BELIECTB C IIOMOUIbI0 KAUeCTBEHHBIX pEakUUMid Ha HMOHBI, pELIECHUE
9KCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtajibl 1 MX coeJUHEHHS

OOmast xapakrepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHS AaTOMOB, XapaKTEpHBIC
crerieHu okucienusi. CtpoeHue W (U3NYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOTCHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C METajulaMd, HEMEeTajllaMu,
mienoyamu).  Xijoposogopon. ConsiHash KHUCIOTa, XUMHUYECKME CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. J[eicTBre Xjaopa u XJIOpOBOJOPO/Ia HA OpraHu3M YesioBeKa. BaxkHenine XIopuasl
U UX HaX0XJCHHUE B IIPUPO/IE.

OOmast xapakrepuctrka >1eMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTPOSHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (pu3MUecKHe CBOWCTBA MPOCTBIX BEUIECTB —
KHUCIIOpO/ia M cepbl. AJUIOTPOIHbIE MOAU(DUKALIMK KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepsl. CepoBojopoa, cTpoeHue, (U3MYECKHe M XUMUYECKHe cBOoMcTBa. OKCHABI CEphl Kak
MIPEJICTaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa, GU3NYECKHME M XUMHUYECKHE CBOWCTBA
(oOmume Kak nmpeacTaBUTENs Kilacca KUCIIOT U crienupuieckre). XuMHUUECKUE PeaKiiu, JeKalie
B OCHOBE ITPOMBIIIJIEHHOTO C1I0CO0a MOJIy4eHUs! CepHOU KUCIIOThI. [IpuMeHeHre cepHOM KUCTOTHI.
Conu cepHOM KHCIOTBI, KaueCcTBEHHas peakuus Ha cyiabpar-uoH. HaxoxneHnue cepbl u eé
COEIMHEHUH B IPHUPOJE. XUMUYECKOE 3arps3HEHUE OKPYKAIOWIEW Cpellbl COCAMHEHUSIMH CEpPBI
(KUCIOTHBIE JOXKIH, 3arpsI3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPALEHUS.

OOmiast xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacnpocTpaHeHHWe B TNpupoje, Gusnueckue u
XUMHueckue cBoiictBa. Kpyrosopot azora B mpupoje. AMMHaK, ero (pusnueckie U XuMU4ecKue
CBOICTBa, NotyueHue u npumeHeHne. Coaum aMMOHHUS, UX (U3NYECKUE U XMMHUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHass peakiusi Ha MOHBbI aMMOHHUA. A30THas KUCIIOTa, €€ MOJyuyeHue,
¢bu3uYecKkue W XUMHYECKHE CBOMCTBa (0OIIME Kak TPENCTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoapb3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MUHEPAIbHBIX
yaoOpeHui. XUMHUUYECKOe 3arps3HEHNE OKPYXKAIOMICH CPeibl COSTUHEHUSIMH a30Ta (KHCIOTHBIC
JOKJIH, 3arps3HEHUE BO3AyXa, MOYBBl M BOJ0EMOB). Docdop, amIOTPOmHBIE MOIUDUKAITUN
docdopa, busnyeckue u xumudeckue cpoiictBa. Oxcua dochopa (V) u dhochopHas kuciora,
¢usznueckue M XUMUYECKHE CBOMCTBa, moiyiyueHue. Mcmonb3oBanue ¢docdaroB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

OO6mras xapaktepuctuka 3jeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEINIEHU OKHUCIICHUS. YTJepo]l, aJUIOTPOIHbIE MOIU(UKALIUY, PACIPOCTPAHEHHUE B
npupoje, pusnveckre 1 XuMHueckue cBoicTBa. Axcopouus. KpyroBopot yriepoaa B npupoie.
Oxcuppl yriaepoaa, ux (GpU3NYecKrue U XMMUYECKHE CBOMCTBA, JIEHCTBUE HA KUBbIE OPraHU3MBI,
MOJIyuYeHUE U MPUMEHEHHE. DKOJIOTHYecKre MpoOiieMbl, CBsi3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTEe3a II00aTbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIN 3PQeKT. YroyibHas KHCIOTa U €&
conmu, X (pu3MUeckrue W XUMHUYECKHE CBOMCTBA, MOJyueHHUE U HpuMeHeHue. KadecTBeHHas
peaxiusi Ha KapOoHaT-NOoHKL. Vcnons30Banue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIEHHOCTH
U CEJIbCKOM XO3SICTBE.

[lepBoHauanbHbIE MOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHMSIX yIriiepoja
(MeraH, 3TaH, 3THJIEH, alleTUJIeH, 3TaHOJ, IIMLIEPUH, YKCYCHas KucioTa). [IpupoiHbie HCTOUHUKU
YTJI€BOAOPOOB (Yrojb, MIPUPOIHBIN ra3, HE(PTh), MPOIYKTHl UX NepepaboTku (OEH3UH), UX POJIb
B OBITY M NpPOMBIIUIEHHOCTH. [IoHATHE O OMONOTMYECKH BaXKHBIX BEIECTBAX: XKHUpaX, OenKkax,
YIJIEeBOJAaX — M HMX POJM B JKU3HU YeJOBeKa. MaTepualbHOE €IUHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCIUHEHM.

Kpemuuii, ero ¢usmyeckne M XHMUYECKHE CBOWCTBA, MOJY4YEHHE U TPUMEHEHHE.
CoenuHenus KkpeMHuss B mnpupoje. OOmme mnpezncrasineHuss o6 oxcuge kpemuus (IV) u
KpeMHHEBO kucnoTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiue
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOTO MCIIOJIb30BaHMsI CTPOUTEIBHBIX MaTEPUAJIOB B TIOBCEIHEBHOM KU3HHU.



Xumuueckuii IKcnepumenm:

n3ydeHre o0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KUCIIOTHI, IPOBEICHHUE
KaueCTBEHHBIX PEAKIUi Ha XJIOPUI-HOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTEKAHWS, OTBITHI,
oTpakaronye (U3NIECKUe U XMUMUYECKHE CBOMCTBA TaJIOTEHOB M MX COCTUHEHUN (BO3MOXKHO
WCIIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMJIGHHE € OO0pasliaMu XJIOPUIOB (TAJIOTEHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATepHasoB), HaONIOJEHHE TMpollecca OOyrIMBaHUS  caxapa TMOJ  JCUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3y4YE€HHE XMMHUYECKHX CBOMCTB pa30aBICHHON CEpHOM
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOHN peakiuyu Ha cyab(par-uoH U HaONIOJIeHHE NpHU3HaKa e
MPOTEKaHMsI, O3HAKOMJICHHE C (PM3UYECKUMHU CBOMCTBaMH a30Ta, (ocdopa u mx coenruHEHUN
(BO3MOXKHO HCIIOJIb30BaHHUE BHICOMATEPHAIIOB), 00pa3liaMu a30THBHIX M PochHOpPHBIX yIOoOpeHHUH,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX PEAKIIMU Ha NOH aMMOHUS U (ocdaT-uOH U U3ydEeHUE MPU3HAKOB UX MPOTEKAHMUSI,
B3aUMO/ICHICTBUE KOHIEHTPUPOBAHHON a30THOW KHCIOTHI ¢ MEIbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpUANIOB), M3Y4Y€HHME MOJeNed KpPUCTAJUIMUECKUX pemeérok anMmasa, rpadura,
¢bymiepeHa, 03HaKOMJIEHHE C IIPOLIECCOM aJICOPOIIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIEM U yCTPOMCTBOM MPOTHBOTa3a, MOJIy4eHHne, COOMpaHue, paclo3HaBaHUE U U3y4eHHE CBOMCTB
YTJIEKUCIIOrO rasa, MPOBEJEHHE KAaueCTBEHHBIX peakiuil Ha KapOOHAT W CHUJIMKAT-UOHBI U
U3y4YeHHE MPHU3HAKOB WX [MPOTEKAHUS, O3HAKOMJIEHME C NPOAYKUUEH CHJIMKAaTHOU
MIPOMBIIIJIEHHOCTH, PellieHNe SKCTIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxHeilre HeMeTauibl 1 UX
COETMHEHUS.

MeTaJsibl M X COEIMHEHUS

OO0miass XapakTepuCTHKa XUMHUYECKHX D3JIEMEHTOB — METaUIOB Ha OCHOBaHUHM UX
noJjioxkeHud B [lepuoanueckoi cucreme xumuyeckux anemeHtoB . . MenzeneeBa u cTpoeHus
atomoB. CTpoeHHE MeTauioB. MeTrauMueckas CBs3b M METAUIMYECKas KPHUCTAIIIMYECKas
pemérka. DJNEKTPOXUMUYECKUN pAl HANpsHKEHUM MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTauioB. O0mue crnocoOwl MoJiydeHUusl MeTalIoB. [IoHATHE O KOPpPO3WU METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI KX OT KOppo3uu. CIuiaBsl (CTallb, YyT'yH, TIOPATIOMUHUAM, OpOH3a) U
UX MMPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[Ilenounble MeTasuibl: OJI0KeHUE B [leproanueckoil cucreMe XMMUYECKUX 3J1eMeHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupoje. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U THAPOKCUIBI HATPUS U Kanus. [IpuMenenue
LIEJIOYHBIX METAJUIOB U UX COEIUHEHUIA.

[IlenoyHo3emMenbHBIE METAUIBl MAarHui W Kajblui: moJioxkeHue B [lepmoanueckoit
cucteMe xumudeckux siemeHToB [[. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. Pusnyeckue U XMMUYECKUE CBOMCTBA MarHus U Kajiplus. BakHelmume coequHeHus
KanpIus (OKCHUII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxkenue B Ilepumomnueckoil cucreme xumuueckux snementos 1. .
MeneneeBa, CTpO€HHE aTOMa, HaxOXKJeHUE B npupoje. Pu3nyeckue U XMMUYECKUE CBOMCTBA
anmoMuHus. AM(OTEpHBIE CBOMCTBA OKCHJIA U TUPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenne B Ilepumonnueckoid cucreme xumuyeckux snemeHtoB J[. .
MeneneeBa, CTpO€HHE aTOMa, HaxOXKJeHUE B npupoje. Pusnyeckue U XMMUYECKHUE CBOMCTBA
xene3a. Oxkcunsl, ruapokcunsl u conu skenesa (II) m xemesza (III), mx cocraB, cBoiicTBa u
MOJTy4YEeHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ 00pasllaMH METajUIOB W CIIJIaBOB, MX (PU3MYECKHMMH CBOWCTBaMHU,
M3Y4YEeHHUE PEe3yNbTaTOB KOPPO3UH METANIOB (BO3MOXKHO HCIIOJNB30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KaJbIUS U HATPHUS C BOJOW (BO3MOXKHO HCIOIh30BaHHE
BUJICOMATEpHAJIOB), HCCIIEZOBAaHUE CBOWCTB KECTKOM BOJBI, Ipollecca TOpeHHs jkele3a B
KHcTopoie  (BO3MOXHO  HCIOJB30BaHHE  BUACOMATEPHUANOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHUS, KaJbIUs, ATIOMUHUS, IUHKA, xkene3a (II) u xeneza



(IIT), mequ (1), HaGmroeHUEe U OMMCAHME MPOLIECCOB OKPAIIMBAHUS IUIAMEHM MOHAMM HATpHS,
Kalusl M Kaiblus (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA ATIOMUHUS U TUJIPOKCH/IA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BaxxHeWIne MEeTaJuIbl U UX COCIUHEHUS.

XuMus M OKpy:Kaomas cpeaa

BemectBa 1 Marepuaibl B MOBCEAHEBHOM KU3HH YesloBeKa. bezonacHoe ucnoib30BaHue
BEIIECTB M XUMHYECKUX peakiuii B ObITy. [lepBas momomrs Mpu XUMHYECKHUX OXOTrax M
OTpPABJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMIEH cpebl (MpeeabHas JOMyCTUMast KOHIICHTPALIHs
Bemiects, naiee — [1JIK). Poias xumun B perieHnn 3K0JI0THYECKUX MPoOIeMm.

Xumuueckuii IKcnepumenm:

n3ydeHue 00pasIioB MaTepHaIoB (CTEKJIO, CIIJIaBbl METAJIOB, TIOJIMMEPHBIE MaTEPHAIIbI ).

Meostcnpeomemmnwie ceasu

Peanuzarust MexXnpeaMeTHBIX CBS3EH MPU U3YyYEeHUN XUMUH B 9 Ki1acce OCYIIECTBIISETCS
4yepe3 UCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX MMOHSTHM, TaK U MOHSATUHN, SIBIISIOIIUXCS
CHUCTEMHBIMU IS OTJCNBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHATHUS: HAy4dyHbId (hakT, TUIMOTE3a, 3aKOH, TEOPHS,
aHaJM3, CHHTE3, KJIacCU(PUKAIIUS, TIEPUOUIHOCTD, HAOII0/IEeHNE, SKCIIEPUMEHT, MOICIIUPOBAHUE,
U3MEPEHUE, MO/IENb, SIBJICHUE, ITAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTePUAIIHI.

®dusmka: maTrepusi, aToM, DOJEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIHUJ, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJEKTPUYECKUM 3apsij, MPOBOJHHUKH, TOJYIPOBOIHUKH,
TUDJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE BEIIeCTBa, Tas,
pacTBOp, paCTBOPUMOCTD, KPUCTAILTUYECKAS PEIIETKA, CIIIaBbl, GPU3UYECKUE BEITMUNUHBI, €TTHUIIBI
U3MEepeHus, KOCMUYECKOE MPOCTPAHCTBO, TUIaHETh, 3BE3/1b1, CoJHILE.

buonorust: gorocunTes, apixanue, Ouocdepa, IKOCUCTEMa, MUHEPAIbHBIC yI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTaTeNIbHbIC BEIIECTBA.

I'eorpadus: armochepa, rtumpocdhepa, MHHEpaIbl, TOPHBIE TOPOJBI, IOJIE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMUHN
HA YPOBHE OCHOBHOI'O OFIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pE3YNbTaThl OCBOEHHS MPOrpaMMBbl OCHOBHOTO oOImiero o0Opa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUU B €JMHCTBE y4eOHOU M BOCITUTATEIBHOM e TEITFHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COHNMOKYJIBTYPHBIMH ¥ JIyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, NPUHATHIMU B OOIIECTBE MPABWJIAMH M HOPMAaMHU TIOBEACHUS H
CIIOCOOCTBYIOT IpOIeccaM CaMOIIO3HAHMUS, CAMOPA3BUTHS ¥ COLMATN3AINN 00yJarOIIXCHL.

JIMYHOCTHBIE Pe3yJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACIIMPEHHE OIbITa JIEATEIBHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XUMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIECTBa,
CTIOCOOHOCTH BIIQJIETh TOCTOBEPHOW MH(OPMAILMEH O MEPeOBBIX JOCTHKEHHUIX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTpPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O COIUAIBHBIX HOPMax M IPaBUJIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUISKTHBE, = KOMMYHHMKATHBHOW  KOMIIETEHTHOCTH B OOINECTBEHHO  IOJIC3HOW,
Y4eOHOUCCIIEIOBATENILCKOM, TBOPUECKOW W APYIMX BHJAAX JESITEIHHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHOMN JIEATEIILHOCTH MPH BBHINOJIHEHUN Y4eOHBIX, I03HABATEIbHBIX 3ajad,
BBINTOJTHEHUN XHMHUYECKHX JKCIIEPUMEHTOB, CO3IaHUHM YYEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIM B IIpOIlecce ITOH ydeOHOW AeATEeIbHOCTH, TOTOBHOCTH
OLIEHMBATH CBOE TIOBE/ICHNE U TIOCTYIKH CBOMX TOBAPHIIEH C MO3UIIMI HPABCTBEHHBIX M IIPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBUH TTOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33DEHYECKHE  TPEJCTaBICHHS O BEIIECTBE M  XHMHYECKOW  peaKIuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY IS
MOHUMAaHUS CYIIHOCTH HAyYHOU KapTHHBI MUPA, TPEACTABICHHUS 00 OCHOBHBIX 3aKOHOM EPHOCTSX
Pa3BUTHUS NIPUPOIBI, B3aNMOCBSI35IX YEIOBEKA C MPUPOIHON CPEIoi, O POJIM XMUMUH B TO3HAHUU
3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTEJIbHBIE MOTHUBBI, HANpPaBJICHHbIC HA IOJy4CHHWE HOBBIX 3HAHUH 10 XUMHHU,
HEOOXOJMMbIe Il OOBSCHEHUS HAOIIONAaeMbIX IIPOLECCOB M SBJICHHWH, IT03HABATEIbHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOHM KYJIbTYpPBI, B TOM YHCJIE HABBIKOB CAMOCTOSATEILHON pabOTHI
C y4eOHBIMM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M TO3HAHUWIO, JF0003HATEIHLHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATEIBCKOM JEATENIFHOCTH, K OCO3HAaHHOMY BBIOOPY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IEHHOCTH >KHM3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J/I0POBBIO,
YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 JKU3HU, OCO3HAHUE IMOCIEICTBUI M HENpUSATHE BPEIHBIX
NpUBbIYEK (YHNOTpeOJIEHUS aJKOTroJisi, HApKOTHKOB, KYpEeHHs), HEOOXOJAUMOCTH COOIIOAEHUS
IIpaBUII 0€30MACHOCTH MPU OOPAIIEHUH C XUMUYECKUMU BEIIECTBAMU B OBITY M PeaIbHOMN KU3HHU;

5) Tpya10BOr0 BOCIIMTAHUS:

MHTEpEC K MPaKTHUECKOMY U3YUEHHIO Tpodeccuil u Tpya pa3iuyHOro poja, yBaXeHHUE K
TPYLy Y pe3yJibTaTaM TPYI0BOH JEeSITEeIbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHUS ITPEIMETHBIX
3HaHUH 10 XUMHM, OCO3HAaHHBIH BHIOOP MHAMBHUIYAIbHON TpPAaeKTOPHUH MPOJOJKEHUS
o0pa3oBaHus € Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH, OOIIECTBEHHBIX



MHTEPECOB W TOTPEOHOCTEH, YCHEemHOW MpodecCHOHATbHON MEATENbHOCTH U Pa3BUTHUS
HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCHOHAILHON CPEE;

6) IK0JI0rHYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKH L[eIecO00pa3HOe OTHOIIEHHE K PUPOIe KaK HCTOUHUKY KU3HHU Ha 3emie,
OCHOBE €€ CYIIEeCTBOBaHMs, NMOHMMAHHE LEHHOCTH 3I0pOBOTO M Oe3omacHOro obpasza >KH3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICHXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHHUs PaBUJI OE30MaCHOT0 MOBEACHUSI IPU paboTe C BEILIECTBAMH,
a TaK)KE B CUTYalUsAX, YTPOKAIOIIUX 30POBbIO U KU3HHU JIOEH;

CIOCOOHOCTH TMPHUMEHATh 3HAHUS, MOJy4aeMble NPU H3YYCHUH XUMHH, JUISI PEIICHHS
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOJHON CPENOi, JUIsl TOBBIIIECHUS] YPOBHS 3KOJIOT HUECKOM
KYJIbTYpPbI, OCO3HAHHUS IJI00AJILHOTO XapakTepa SKOJIOIMUYECKUX MpoOJieM U MyTed X pelieHHUs
MIOCPEJCTBOM METOJIOB XMMMH, FKOJIOTMUYECKOTO MBILUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMeTHBIX pPe3yNlbTAaTOB BBLACISIOT 3HauMMBble JUIsl (POPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHay4YHbI€ MOHATUS (3aKOH, TEOpUs, MPUHIUI, TUNOTe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIEPUMEHT U APYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
IpeMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OPMUPOBATH MPEICTaBICHHUE O
L[EJIOCTHOM HAay4yHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (TMO3HaBATEJIbHBIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECeunBalOT (POPMUPOBAHHME TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU J1eATEIbHOCTH.

Ilo3naBaTenbHbIEe yHHBeEpPcaIbHbIe YueOHbIe el CTBUSA

ba3oBble oruyeckue aeiicTBus:

YMEHUSL HCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHWHM 3HAHMIA:
PacKpbIBaTh CMBICT XMMHUECKUX MOHATHH (BBIIENATH UX XapaKTepHbIe MPU3HAKHU, YCTAHABJIUBATD
B3aMMOCBS3b C JPYTMMHU TOHSTUSIMH), MCIIOJIBb30BAaTh MOHATHS A OOBSACHEHUS OTAEIbHBIX
(hakTOB U SBJICHUI, BEIOUPATh OCHOBAHUS U KPUTEPHUH U1 KilacCUu(PUKAIIMN XUMUYECKUX BEIIECTB
U XUMUYECKHX pEaKlMi, yCTaHaBIMBaTh NMPUYMHHO-CIEICTBEHHBIE CBS3U MEXIy OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHbBIC, ACIYKTUBHBIC, IO aHAJIOTHH),
JIENIaTh BBIBOJIBI U 3aKJIFOUEHNS;

yYMEHHE MPUMEHSATH B MpoIlecce MO3HAHUS MOHATUS (MPEAMETHbIE U METapeMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJNb3yeMble B XUMHH, MNpeoOpa3oBBIBaTh IIUPOKO
MIpUMEHSIeMbIe B XUMHH MOJICJIbHbIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakuuu — TMpU pelIeHud YydeOHo-
[IO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYLIECTBEHHbIC MPU3HAKH H3Yy4ae€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKUU, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBble ncciieqoBare/ibCKue AeiCTBHA:

YMEHHUE HUCI0JIb30BaTh MOCTABJIECHHBIE BOMPOCHI B KaY€CTBE MHCTPYMEHTA MO3HAHUS, a
Takke B KaueCTBE OCHOBBI Ui (DOPMUPOBAHUS THUIIOTE3bl MO TMPOBEPKE MPABUILHOCTU
BBICKAa3bIBAEMBIX CYXKJICHU;

NpUOOpeTEeHNe OMbITa MO IUIAHUPOBAHUIO, OPraHU3allMd U TNPOBEJCHUIO YUEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOMI0AATh 3a X010M IpoIiecca, CAMOCTOSTEILHO TPOTHO3UPOBATh €T0
pe3yibTar, (GopMyIHpoBaTh OOOOIIEHHS W BBIBOJBI IO pe3yjibTaTaM HpPOBEAEHHOTO OINbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTYET O MPOJAETIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOUPaTh, aHAIM3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO Pa3IMYHBIX BUI0B
1 (OpM NpeCTaBICHUS, TOJYyIaeMyI0 U3 pa3HbIX HCTOUYHUKOB (HAYYHO-TIOMYyJIsIpHAs IUTepaTypa
XUMUYECKOTO COJIepKaHus, CIIpaBOYHbIE ocooOus, pecypchl IHTepHETa), KpUTHUECKU OLICHUBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAILIHIO;



yYMEHUE MPUMEHATH PAa3IUYHbIE METOABI U 3aIIPOCHI IIPU MIOUCKE U 0TOOpe HH(POPMAIHU U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX JUTS BHITIOJHEHUSI YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPENICIEHHOTO THIIA, MPHOOPETEHUE OTbBITa B OOJACTH WCIOJIL30BAaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJaJICHHE KYJIbTYPOIl aKTUBHOTO HCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpMy THpeAcTaBICHUS
nHGOpMAIMK W WIIIOCTPUPOBATH pENIAEMbIC 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHUE HCIOJb30BaTh M aHAIM3WPOBATH B Mpolecce Y4eOHOH M HMCCIen0BaTENbCKON
NEATeTbHOCTH WH(OPMAIIHIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeilicTBUA:

yMEHHsS 3aJaBaThb BONPOCHI (B XOoJ€ Auaiora M (WiIM) JUCKYCCHUH) TIO CYIIECTBY
oOcyxnmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIFHO BBITIOJTHEHUS
MpEeUI0KEHHOM 3a/1a4H;

YMEHUS MPEJICTABIISATH NOJTYIEHHBIC PE3YIbTaThl IO3HABATEILHOMN AEATEIBHOCTH B YCTHBIX
W TIMCBMEHHBIX TEKCTaxX; JeNaTh TPE3EHTANI0 PE3YyJIbTaTOB BBIMOJIHEHUS XHUMHYECKOTO
JKCIIEpUMEHTa (JTa00OpaTOPHOTO OMBITA, JTAOOPATOPHON PAOOTHI MO WCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y4eOHOTO COTPYIAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEIBHOU M
WCCIIEIOBATENILCKOM JIEITETPHOCTH TPU PEIICHHH BO3HUKAIOMIAX MPOOJeM Ha OCHOBE YdéTa
oOLIMX HMHTEPECOB M COTJIACOBaHMS NO3UIMKM (00CyXaeHus, oOMEH MHEHUSIMH, «MO3TOBBIE
IITYPMBI», KOOPAWHAIHSI COBMECTHBIX JICHCTBHIA, ONIpEICTICHHE KPUTEPUEB 10 OIICHKE KadyecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJibHbIe yUeOHbIE 1eliCTBUS:

YMEHHE CAMOCTOSITENILHO OTPEAETATh LU AEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIAT,
KOHTPOJMPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee A (heKTHUBHBIE CITIOCOOBI pellieHUs YIeOHBIX U TIO3HABATEIbHBIX 33/1a4, CAMOCTOSTEITHHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPETIOKEHHBIN aJITOPUTM JIEUCTBUMA IIPH BBHITIOJTHEHUH 3aJaHU I
C yu€TOM IMOJIyYe€HHUS HOBBIX 3HAHHI 00 M3ydaeMmblX OOBEKTaX — BEIIECTBAX M PEaKIUsIX,
OIICHUBATh COOTBETCTBUE MOJIYYEHHOTO PE3y/bTaTa 3asBJICHHON LI€JH, YMEHHE UCII0Ib30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, peJlaraéMble B YCIIOBUH 3aJIJaHUH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3ylbTATOB IO OCBOCHHUIO O0O0S3aTEIILHOTO COAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOW (enepaibHOl paboueid mporpaMMoil, BBIAEISIIOT: OCBOCHHbBIC
oOyyarouMMUCsl Hay4Hble 3HAHUS, YMEHHMs U CIOCOObI JeHCTBUM, crenupuyeckue i
npeaMeTHol obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMUS, €ro
MHTEPIIPETAINH, TPEOOPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUsX.

K xoniy ob6ydenus B 8 kiacce npeaMeTHbIE pPe3ylbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

. pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TOHATUH: aTOM, MOJIEKYJa,
XMUMHYECKUN SJIEeMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIEeCTBO, CMech (OJHOpOAHAA U
HEOJTHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTENbHAsI aTOMHAs M MOJIEKYJSIpHas Macca, KOJUYECTBO
BEIIEeCTBA, MOJIb, MOJISIpHAs Macca, MaccoBasl JIOJIi XUMHYECKOTo 3JE€MEHTa B COEAWHEHMH,
MOJIIpHBIM 00BEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb, 3JIEKTPOOTPHUIATEIBHOCTb, CTENEHb
OKHUCJICHHS, XUMHUYECKas peakiusi, Kiaccu(uKaius peakiuil: peakiuu COSAUHEHUsS], peaKluu
pa3oKEHUs, PeakUMU 3aMelICHMs, peakluu OOMEHa, 3K30- U SHAOTEPMHUECKHE pPEaKIuu,
TeTI0BOM A (eKT peakuu, SApo aToMa, HIEKTPOHHBIN CIOH aToMa, aTOMHAast OpOUTalb, paIyc
aToMa, XUMHUYECKasi CBs3b, MOJSIPHAS U HEMOJSApHAs KOBAJICHTHAs CBSI3b, MOHHASI CBSI3b, HOH,
KaTHOH, aHHOH, PaCTBOP, MAacCOBas JI0JIs BEllecTBa (MPOLEHTHAs! KOHLIEHTPAILHs) B PacTBOPE;

J WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUN U TPUMEHSITh ITH
TIOHSATHS MPU OMMCAHUU BEIIECTB U X MPEBPAICHHUIA;



. WCII0JIb30BaTh XUMHYECKYI0 CHMBOJIUKY JJIsi COCTaBIICHUS (POPMYIT BEUIECTB H
YPAaBHEHUN XUMUUYECKUX PEAKLIHI;

J OTIPEICINIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTCIICHb
OKHUCJICHUS PJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAITICKHOCTh BEIIECTB K OMPEACTIEHHOMY
KJIAcCy COCAWHCHHHA 1o (opMysiaM, BHJI XUMHYECKOW CBsi3M (KOBAJCHTHAsT W HOHHAS) B
HEOPraHUYECKUX COCAMHCHUSX;

. packpsiBaTh  cmbicn  Ilepmogmueckoro  3axkona J[. WM.  Menngeneesa:
JEMOHCTPHUPOBATH IOHUMAHHUE IEPHOINUECKON 3aBUCUMOCTH CBOMCTB XUMHUECKHUX 3JIEMEHTOB OT
ux nosoxkenus B [leproaudeckoit cucreme, 3aKOHOB COXpaHEHHUsI MACChI BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHOTO y4eHHs, 3aKOHa ABOTa/IpoO;

. OTIMCBHIBATh U XapaKkTepu3oBaTh TabmuuHyo Gopmy llepronnyeckoir cucTeMbl
XUMUYECKUX DJIEMEHTOB: Pa3IMYaTh MOHATHS «TJIaBHas moarpymnma (A-rpymmna)» u «moOouHas
noarpynna (b-rpymmna)», Maneie u OoJibIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHMs, KOTOpPbIE
umerotcst B Tabmuie «llepuognueckas cucrema xumuueckux snementoB JI. M. MennaeneeBa» ¢
YUCJIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHYECKUX AJIIEMEHTOB (COCTaB | 3apsi sSpa,
00111e€ YUCIIO0 AIEKTPOHOB U pacpeie]ICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

. KJIacCU(PUITUPOBATh XMMHUYECKHE OJEMEHThI, HEOPraHWYeCKHE BEIIECTBa,
XUMUYECKHE pPeakiuu (10 YKCIy U COCTAaBY yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIIIOBOMY
sdexry);

. XapaKTePHU30BaTh (OMHUCHIBATH) OOITHE XUMHUECKHE CBOMCTBA BEIECTB PA3ITUIHBIX
KJIACCOB, TIOJTBEPXkJasi OMUCAHWE MPUMEPAMU MOJICKYISPHBIX YPaBHEHHUH COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKIINH;

L IIPOTHO3UPOBATH CBOIiCTBa BCIIECTB B 3aBUCUMOCTH OT UX KAYECCTBCHHOI'O COCTaBa,
BO3MOXHOCTH IIPOTECKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIOBUAX]
L BBIYUCIIAATE OTHOCHUTCIBHYHO MOJICKYISIPHYIO W MOJIAPHYIO MACChbl BCIICCTB,

MacCCOBYIO JIOJIF0 XUMHUYECKOTO JJIEMEHTa 110 (OpMYJIe COSTNHEHHSI, MACCOBYIO JIOJTIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUYETHI MO YPABHEHUIO XUMUYECKON PEaKIIHH;

o MPUMEHSTH OCHOBHBIE OTIEPAIlUU MBICITHTEIBHOM IS TEILHOCTH — aHAJIN3 U CHHTE3,
CpaBHEHHE, O00O0OIICHHE, CHUCTEMAaTH3alHil0, KIAaCCHU(UKAIMIO, BBISBICHUE IMPUYUHHO-
CIICZICTBEHHBIX CBSI3€H — JUISl U3YUEHHS CBOWCTB BEIECTB U XUMUYECKUX PEAKIINN, ECTECTBEHHO-

Hay4YHbIC METOJbl IO3HAHWS — HAOIIOJCHUE, W3MEPEHUE, MOJCIUPOBAHKE, OSKCIECPUMEHT
(peanbHBIN U MBICIICHHBIN);
o CJIeZIOBaTh MPaBHJIAM IOJIb30BAaHHMS XUMHUYECKOW MOCYIOW W J1abopaTOPHBIM

000pyI0BaHUEM, a TAKKE TPABUIIAM OOpaIleHHsI C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIIUSIMU
[0 BBIMOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB MO TOJYYCHUIO U COOMpaHHIO
ra3000pa3HbIX BEIIECTB (BOJOPOJA U KUCIOPOJia), IPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHON
MaccoBO# Jloield pacTBOPEHHOTO BEIIECTBA, IUIAHMPOBATh M TPOBOJUTH XUMHUYECKUE
AKCTIIEPUMEHTHI 110 PACIIO3HABAHHIO PACTBOPOB MICIOUYEH M KUCIOT C TMOMOIIbIO HHIMKATOPOB
(makmyc, GpenondTanenH, METHIOPAHX U JPYTHUE).

K koHIly oOyueHus B 9 Kijacce mnpejMeTHbIC Pe3ysibTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(OOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMCHHU:

o PacKpBIBAaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHATHI: XUMHUUECKUN SJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTHOH, aHHUOH, TMPOCTO€ BEIIECTBO, CII0)KHOE BEIIECTBO, BAJICHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, CTEMEHb OKUCICHHS, XUMHUYECKas pEeaKius, XUMHYecKas CBS3b,
TerI0BOM A dEKT peakiiu, MOJb, MOJSIPHBIM 00BEM, PACTBOP, MEKTPOJIUTHI, HEAIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAsT JTUCCOLMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBECHE, 00paTUMBbIE U HEOOpAaTUMBIE PEaKIIUU, OKUCIUTETHHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBIIEHUE, aJUIOTPOMUs, amM(pOTEPHOCTH,
XMUMHYECKass CBs3b (KOBaJCHTHAas, WOHHAs, MeTa/UIMuecKas), KpPUCTAJUIMUeCKas pemerka,



KOppO3Us METAJJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIUH, IPEAEIbHO JIOMYyCTUMAs
koHuenrtpauus [IJIK BemecTsa;

J WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHITUN U IPUMEHSTh 3TH
MOHSATHUS [PU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

. UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY Ul COCTaBJICHUS (OpPMyJ BEIIECTB H
YpPaBHEHU XUMHYECKUX PEAKIINI;

. ONpENENATh BAJIEHTHOCTb U CTENEHb OKUCJIEHHUS XMMMUYECKHUX D3JIEMEHTOB B
COEIMHEHUSAX PAa3IMYHOTO COCTaBa, NMPUHAJIEKHOCTb BELIECTB K OINpPEeAeIEHHOMY KJlaccy
COeMHEHUH 1Mo (opMylaM, BUJ XUMUYECKON CBS3U (KOBAJICHTHAs, HOHHAS, METAJNINYECKas) B
HEOPraHUYeCKUX COSANHEHUSX, 3apsi/l HOHA 10 XUMUYIECKOH (hopMyIie, XapaKTep Cpebl B BOJHBIX
pacTBOopax HEOPraHMYEeCKMX COEIWHEHUH, THUI KPUCTAUIMYECKON pEemETKH KOHKPETHOTO
BEIIECTBA;

. packpbiBaTh cMmbicn  [lepuommueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBaTh €ro IMOHMMAHME: OINUCBHIBATH M XapakTepus3oBaTh TaOIMUHYIO (opMy
[Tepuoandeckoit CHCTEMBbI XUMUYECKUX SJIEMEHTOB: pa3InyaTh MOHATUS «TJ1aBHas noarpymnmna (A-
rpynna)» u «nobounass noarpynna (b-rpymnma)», maneie u GoJbIIME MEPHOIbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOPbIE UMEIOTCSI B TIEPUOANYECKOM TabIUIE, C YUCIOBBIMHU XapaKTEPUCTUKAMHU
CTpPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsi sapa, oOllee YUCIIO AJIEKTPOHOB U
pacrpeiefieHne uX Mo JIEKTPOHHBIM CJI0sIM), OOBACHSTH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB 2JIEMEHTOB M MX COCJIMHEHHHA B MpeJenax MajblX MEPHOJIOB W TIJIABHBIX TOJTPYII C
Y4ETOM CTPOEHHUS UX aTOMOB;

. KJIacCCUPUIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOpPraHWYecKHe BEIEeCTBa,
XUMHUYECKHE PeaKIMH (IO YUCITY U COCTaBy YYacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY
a¢hdexTy, Mo U3MEHEHHUIO CTENICHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);

. XapaKTepH30BaTh (OMUCHIBATH) OOIIME M CIEIU(PUISCKHE XUMUUYECKUE CBOMCTBA
MIPOCTBIX M CJIOKHBIX BEIIECTB, MOJITBEPK/Iasi ONMKUCAHUE MPUMEPAMH MOJIEKYJIIPHBIX M MOHHBIX
YpaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIU;

o COCTaBIIATh YPAaBHEHHUS AIIEKTPOJUTHYECKONW NUCCOLMALMU KHUCIOT, IIeouel U
COJICH, TOJTHBIC W COKpaIIEHHBIC YpaBHEHHUS pPEakIMii MOHHOTO OOMEHA, YpaBHEHHUS PEaKIIui,
MOATBEPKJAIOIIUX CYIIECTBOBAHME T'E€HETMYECKOW CBSI3M MEXAYy BELIECTBAMHU pPa3IMYHBIX
KJIaCCOB;

o pacKpbIBaTh CYIIHOCTh OKHUCJIUTEIHbHO-BOCCTAHOBUTEIbHBIX peakuuit
MOCPEJICTBOM COCTABIICHUS SJIEKTPOHHOTO OajaHca ITHX PEaKIIHii;

o IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI, BO3MOXKHOCTHU
MPOTEKAHUS XMMHUYECKUX MPEBPAILIEHUH B PA3IMYHBIX YCIOBHUSAX;

. BBIUUCIISATH OTHOCHUTEIBHYIO MOJICKYIAPHYI0 W MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XUMHUYECKOTO JIEMEHTA [0 (POpMyIie COeTMHEHUS, MAaCCOBYIO JIOJIIO BEI[ECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMUYECKOM peakiuu;

. coOnroAaTh mMpaBuiia TMOJB30BAHUS XUMHUYECKOW TMOCYIOM U JabopaTopHBIM
o0opynoBaHUeM, a TakKe MpaBuiia 0OpallleHus ¢ BeIIeCTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU
[0 BBIOJHEHUIO JaO0OPATOPHBIX XMMHUYECKHUX OIBITOB IO TMOJYYEHHUI0O U COOMpaHHIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

. INPOBOJIUTh PEAKIMHU, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTAaB PAa3JIMYHBIX
BEIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpUA-, OpoMuI-, MOAHI-, KapOoHaT-, docdar-,
CWIIMKAT-, Cynbdar-, THIPOKCHA-UOHBI, KATHOHBl aMMOHHS M HOHBI H3yYCHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAaX HEOPTaHMUYECKHUX BEILIECTB;

. MIPUMEHSTh OCHOBHBIE OIl€pallMi MBICIUTEIbHON I€ATEIbHOCTU — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHIEe, CHCTEMATH3AIMIO, BRISIBICHUE MPUYMHHO-CIIEICTBEHHBIX CBS3CH — s
M3Yy4YEHUs1 CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUMN, ECTECTBEHHO-HAYUHbIE METO/IbI IO3HAHUS —
HaOI0/IeHNE, U3MEPEHUE, MOJISTHPOBAHNE, SKCIIEPUMEHT (PeaabHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsI padoThbI
Pazjea 1. IllepBonayaibHble XUMHYECKHE OHATHS
XuMusg — BakHas 00J1aCcTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHYECKON IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJloBeKa
12 BemecTBa 1 xuMu4geckue 15 1 bu6moreka [IOK
' peakuuu https://m.edso00.ru/7f41837¢
Wroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [IOK
' 00 oxcuaax https://m.edsoo0.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 8 1 bubmmoreka [IOK
' H COJIIX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsarue 06 5 1 1 bu6moreka [IOK
' OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KIIACCHI 11 1 1 bubnuorexa [JOK
' HEOPraHWYECKUX COCTMHEHUM https://m.edsoo.ru/7f41837c
Wtoro no pazneny 30
Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnueckunx 3jaemMenToB JI. U. MenaeneeBa. CTpoenne aToMOB.
Xumudeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN
[Tepuonuueckuii 3aKOH U
31 [lepuoanueckas cucrtema 7 bu6mmoreka [JOK
' XUMUYECKUX dneMeHToB J[. 1. https://m.edso0.ru/7f41837c
Menneneesa. CtpoeHue atoma
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XUMHYECKAA CBA3b.

bubmuoreka [IOK

3.2 OxucruTensHo- 8 https://m.edso0.ru/7f41837¢

BOCCTAHOBHUTCIIBHBIC peaKHI/II/I

bu6mmoreka [IOK

Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
p 3 bu6mmoreka [{OK

C3CPBHOC BPEM3 https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM udpoBbie
Ne i/ pasi Konrpoiabubie | IlpakTuyeckue (1nchp )
NPorpamMmbl Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoTbI pecypebi
Pa3nes 1. BemecTBo  XuMHuyeckme peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [JOK
) peaKkimit https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [IOK
' XHWMHUYECKUE PEAKIIMN B paCTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 3J'IG§GHTO]]; V|AI-)pr1'IHBI Cepau eé 6 bubmoreka LIOK
' ' https://m.edsoo.ru/7f41a636
COeJIMHEHUS
OO01ast XapakTepUCTUKA XUMUYECKHX
bu6mmoreka [JOK
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 https://m.eds0o.ru/7f41a636
COeJIMHEHUS
o | Soum o e ; : , | Bowoenox
' . PYITIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Utoro no pazneny 25
Pa3pnen 3. Merasibl M MX COeIMHEHHUS
. bu6mmoreka [JOK
3.1 Obmme cBofiCTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [JOK
3.2 BaxkHel1me MeTaJUIbI 1 UX COSTUHEHUS 16 1 2 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
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https://m.edsoo.ru/7f41a636
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Hroro mo pazneny 20
Paznen 4. Xumus u oKpyzkamonias cpeaa
4.1 BeniecTBa u maTepualbl B KU3HU YEIOBEKA 3 BH6J.IHOTeKa LHOK
https://m.edso0.ru/7f41a636
Wroro mo pazueny 3
PesepBHOE BpeMms 3 bubnmorexa LIOK

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

8 KUIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
o
Jl:;_l'l Tema ypoka Bcero Konrpoapusre | Ipaxkruteckue i:l[:;‘?eﬂlrlﬂ :)Ig[?ag?:;l;fenbﬂme
padoTsbI padoThI pecypebi

1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
JKA3HHU 4yesoBeka. Tena u BeniecTna https://m.edsoo.ru/ff0d210c

2 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [{OK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[IpaBuiia

3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubnuorexa [JOK
oOparenus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM

4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHusl cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2

5 «I?asneneHne cﬁeceﬁ (Ha mpumepe 1 BH6J_IHOTeKa HOK
OUHCTKH HOBAPEHHOM COIH) https://m.edsoo.ru/ff0d28c8

6 | Avowsiu monexym ! ipsimdsoo ufoczase

7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 bubnuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIE BEIECTBA 1 bubanorexa LIOK

https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOE YYEHHE 1 BH6J.IHOTeKa LOK
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumnueckas popmyia. BaneHTIIL{IOCTL 1 bubmiorexa LIOK

ATOMOB XMMHNYCCKHX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
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11 OTtHocuTenbHast aTOMHas Macca. bubmuoreka [IOK
OTHOCHUTENBHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO bubmmorexa [{OK
3JIEMEHTA B COEUHECHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemniectBa. MoJib. bu6mmoreka [{OK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKrue U XUMUYECKHE SIBIICHUSI. bu6mmoreka [{OK
XUMUYECKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI IPOTEKAHUS bubnnorexa [JOK
XUMHUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHsI MacChl BEIIECTB. bubnuoreka [IOK
XHWMHUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
B clie 0JIMYECTBA, MacC
| Do o o bumoren 10K
. P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKITUi
Kinacc a ec
18 eak II:IIIgI) IEI(I:O;[ HI/?H):IIEZI ) afJI';I())(meHI/ISI bubmrorexa [JOK
peaKil A P ’ https://m.edsoo.ru/ff0d3f34
3aMeInIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 9H I/IKJ‘IOI‘II/IC IITICT 1306qu eII{:I,;Ie/eII/I Eubmrorexa TOK
H AT . https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3allus 3HaHUH
20 KontponbHas padorta Nel o teme bubnunoreka [JOK
«BelllecTBa U XUMUYECKHUE PEAKITUI https://m.edsoo.ru/ff0d4290
2 mosmyna Kncnopon - srewent Bu6mnoexa LIOK
Ayxa. post https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
| e s ot BuGnionss LOK
PO/ \peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcuaax
CriocoOslI mosTyueHus: KUCI0poia B BuGmorexa LIOK
23 71a00paTOPHH U TPOMBIIIIEHHOCTH.

HpI/IMeHeHI/IC KHCJIOpOoJa

https://m.edsoo.ru/ff0d497a
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TennoBoit 3¢ exT XumMrIecKoit
peaxiuu, IOHATHE O

bubmuoreka [JOK

24 TEPMOXHUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
W OHAOTCPMHUUYCCKUX PCAKIUAX
T .
35| arpmsmene sosa, ocotu e Bu6miorera LIOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
[IpakTrueckas padota Ne 3 mo teme
26 <<1PlonyquHe " I()IO6I/IpaHI/I€ bubmmorexa LIOK
N https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yYEHUE €T0 CBOMCTB)»
27 Bonopox — anemeHT u nmpocToe bubnnorexa [JOK
BelecTBo. HaxoxieHne B npupojie https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BoJtopona. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTHE O KHCTOTaX U COJISIX bubmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI moTy4eHust BOA0Opoaa B bubmuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpa eckas pabota Ne 4 o Teme
31 «lPlogflf;eIeHHKe EIC)O6H;aHHe Bré)n(T)pD(;Ina Eubmrorexa TOK
N ’ https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
32 MonspHsiii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
3| pencorma i o oo momecrons u6orera LIOK
Hl My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
| Do oGon e Buorra LOK
yP peaxdl . https://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOIICHHH Ira30B
35 du3nyecKre U XMMUYECKUEe CBOMCTBA bubmuoreka [JOK

BOJIBI

https://m.edsoo.ru/ff0d587a
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Cocras ocHoBauuii. [Toustue 00

bubmuoreka [JOK

36 WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.
37 HaceliienHbie ¥ HEHACHIIIICHHBIS bubmmoreka [{OK
pactBOpbl. MaccoBas J10J1s BEILIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpaxTnueckas padota Ne 5 o Teme
38 «IIpuroroBneHue pacTBOpPOB ¢ bubnuorexa [JOK
OIIPeNENEHHON MacCOBOM J10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTponsnas pabora Ne2 no teme bubnnorexa [JOK
«Kucnopoa. Bogopoa. Boma» https://m.edso0.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccuduraus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydenne u XMMHUYECKUE CBOCTBA
41 KI/ICJ‘I}:)qTHBIX OCHOBHBIX U bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEepHBIX OKCHUIOB
42 OcHoBaHHUsI: COCTaB, KIacCU(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydenune u XuMHUYECKUE CBOMCTBA bubnunoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XUMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
16 crocot nomyenn ximeccie Bu6moexa LIOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas pabota Ne 6. Pemenue
47 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnunoreka [JOK

«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
COEIMHEHUI

https://m.edsoo.ru/00ad9b7c
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I'enernueckas CBA3b MEXKIY

bubmuoreka [JOK

48 [UTACCaMI HEOPTARIHECKHX https://m.edsoo.ru/00ad9a50
COE€AUHEHU I
49 O06o00uIeHne U cucTeMaTH3aIUs bubnuorexa [JOK
3HAHUM https://m.edsoo.ru/00ad9ch2
Kourpomsnaas padora Ne3 o teme
50 "OCHEBHHG KJII;CCI)I HEOPraHUYECKUX bubumorexa [IOK
“n p https://m.edsoo.ru/00ad9ela
COEeAUHEHU I
IlepBBIe NOMBITKH KiIacCU(PUKALIUN
51 xm\pmquKHx 3JIEMEHTOB ?IOHSEI/IG 0 bubmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Iepnoanueckas cucrtema bubnuoreka [IOK
XUMHUYeCcKnX djeMeHToB J1. 1. https://m.edsoo.ru/00ada52¢
MenneneeBa
53 Ileproapl, TPYIIIBI, TOATPYIIIELL Bubmaorexa LIOK
PHOJIBL, TPYITIBL, TIOATPYIT https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [IOK
anep. 3oTomsl https://m.edsoo.ru/00ada342
CTpoeHune dIEeKTPOHHEBIX 000JI0UEK
p p . bu6mmoreka [JOK
55 aToMOB 3J1IeMeHTOB [leproanueckoit .
https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. MenaeneeBa
XapakTepucTUKa XUMHYECKOTO
56 3JIEMEHTA II0 €r0 MOJ0KEHHUIO B bu6mmoreka [JOK
[Tepuonunueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nayenue [leproanyeckoro 3akoHa
57 JUISl pPa3BUTHS HAYKU U NMPaKTUKH. [I. bubnuoreka [IOK
N. MenaeneeB — y4é€Hbli, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
ONIEeKTPOOTPHUILIATEILHOCTE aTOMOB
POOTPHI bubnmuoreka [JOK
58 XUMHAYECKUX DJIEMEHTOB/

Bcepoccuiickas mpoBepouHasi paboTa

https://m.edsoo.ru/00adaab8
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bubmuoreka [JOK

59 Monnas xumueckas CaAse 1 https://m.edsoo.ru/00adac34
60 KoBanentnas nousipHas XumMu4eckas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTnas HenossipHas 1 bubnuorexa [JOK
XUMHUYCCKasl CBS3b https://m.edsoo.ru/00adaab9
bubmnoreka [IOK
62 Crenenr, oxncnems 1 https:// m.edSO(])_.[ ru/00adae28
63 OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHUCIUTETN U BOCCTAHOBUTEIN 1 Eﬁ?ﬁ%ﬁ;ﬁgﬁ%}% db076
0.
55 | «Crpoceme srom, Xemaroora | Bumorera [OK
N https://m.edsoo.ru/00adb486
66 Peseprubrit ypok. O6001IeHNE 1 1 bubnuoreka [IOK
cUCTEMAaTU3alys 3SHaHUI https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCcTEMAaTu3aIys 3HaHUuH https://m.edso0.ru/00ad9ch?2
68 PeseprubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cUCcTeMAaTU3als 3SHaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KoHTpoJibHBI IIpakTuyecku
n/n P Bcero 06 pos ¢ pﬁa cexne u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoThbI pecypebi
[Tepuoanueckuii 3aK0H.
P bubmmoreka [IOK
1 [Tepuoanueckas cucTeMa XUMUYECKUX 1 _
https://m.edsoo.ru/00adh59e
anemeHToB JI. . Meneneera
3aKOHOMEPHOCTH B H3MEHECHUH
2 CBOMCTB XEIMI/I‘—ICCKI/IX 2JIEMEHTOB 1 bubmrorexa [JOK
N https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunel XuMH4yeCcKoil CBS3U U THUIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padota Nel o reme

5 «IToBTOpEHUE U yriyONeHNe 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay

6 Knaccudukanus xuMuueckux 1 bubnuoreka [JOK
peaKkuuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHYECKOM

7 €Ak HOH}II?FI/IC 0 TOMOT'€HHBIX U 1 bubmiorexa HOK
P ’ https://m.edsoo.ru/00adbe9a
TE€TEPOrE€HHBIX PEAKIIHIX
[ToHATHE O XUMHYECKOM PaBHOBECHH.

8 @DakKTOpBbI, BIUSIOLIME HA CKOPOCTh 1 bubnunoreka [JOK
XUMHUUYECKOHN PEaKIUU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubnmuoreka [JOK

peaxiuu

https://m.edsoo.ru/00adcade
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Teopus 2NEKTPONUTHYECKON

bubmmoreka [{OK

10 muccoranu. CHiibHBIE U ci1a0blie https://m.eds0o.ru/00adcd6s
DJIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUs peaKkuil bubmnorexa [TOK
https://m.edsoo.ru/00add448
X €CKHE CBOMCTBA KUCIIO
12 O;:—II\(/I)EZHI/II;IHB csefe EB eK(I:/IT;IBJ;[eﬁﬂﬁ 00 bubmorexa [IOK
o pel https://m.edsoo.ru/00add5d8
AJIEKTPOJIATUICCKON TUCCOITUAITTT
X €CKHE CBOMCTBA COJIEH B CBETE
13 | powcramemiios BuGmiorera 1K
peil o https://m.edsoo.ru/00add8h2
AIEKTPOJIATHICCKON TUCCOITUAITTT
14 [TonsiTe o ruaponn3e cosen bubunorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06o001IeHNEe U CHCTEMAaTH3aIIHs bubmuorexa [JOK
3HaHUN https://m.edsoo.ru/00addd12
IIpa eckag pabora Ne 1.
16 «IE)eIfJTeI;I{I;Ie ;{K:npe I/II\ICHTaJ'II:HBIX bubmiorexa LIOK
p https://m.edsoo.ru/00addbfa
3a1auy
K 3] Ne2 eMe
17 «SJII{;I();) HcI))JII{Ij;IHpqaecTaL&:I ;ccnc()) TH;VI U bubmiorexa LHOK
p A IHAIHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUN B PACTBOPAX)
06 .
18 Xmccouse cooficra 1 mprsiepe BuGmorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJIopa
X .C
19 oimacoce cniicrna, noryuere BuGmorexa LIOK
i ya ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IIpaxTrueckas pa60T:d Ne 2 no teme Bubmiorexa LIOK
20 «[lony4yeHne coIHON KUCIIOTHI,

H3YyYCHUE €€ CBOUCTBY»

https://m.edsoo.ru/00ade348
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Beruncnenus o ypaBHeHHUSIM

21 XUMUYECKUX PEAKIUH, €CITH OJIUH U3 bubnmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO0mas XxapaKTepUCTHUKA AIICMEHTOB bubnuorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AIoTpOTIHBIE MOU(UKAITUU CEPBHI.
Haxoxnenue cepbl U €€ COeTMHEHUH B bubnuoreka [JOK
23 s .
npupojie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
CephI
24 CepoBoaopo, cTpoeHue, husndeckre bubmuorexa [JOK
Y XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHast KUCIIOTa
25 qmznilleCKHE " XI/II\I/I)I/I'—ICCKI/IE: CBOI;ICTBa bubmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKHE peaKlnu, JIekKaIlHe B
OCHOBE IIPOMBIIIJIEHHOTO criocoba
MTOJTYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
26 :
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIlel cpesibl COeAMHEHUIMHU
cephl
27 Beruncnenune maccoBoii J0IM BBIXO/1a bubmuorexka [JOK
MPOJYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO1as XxapaKTepUCTUKA SIIEMEHTOB
28 VA-rpymisl. A30T, paclipocTpaHeHHe bubnunoreka [JOK
B Ipupoe, Gpuznueckue u https://m.edsoo.ru/00adeea6
XMUMHYECKHE CBOMCTBA
AMMHak, ero pusudeckue u
29 XUMHUUYECKHE C(EOP'ICTBa MOJIyY€HUE U bubmiorexa LIOK
’ yi https://m.edsoo.ru/00adf004
MIPUMEHEHHUE
[IpakTuueckas padora Ne 3 o Teme
b P bu6mmoreka [JOK
30 «[lonyyeHne aMmmMuaka, U3ydeHue €ro

CBOWCTBY

https://m.edso0.ru/00adf180
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A3oTHas KucioTa, e€ pusnueckue u

bubmmoreka [{OK

31 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banne HUTPATOB U COJIEH
AMMOHHS B KAYECTBE MUHEPAIbHBIX
32 TOOpeHnil. XUMUYECKOE b bubmorexa [IOK
YAOOP ) . https://m.edsoo.ru/00adf518
3arpsi3sHEHUE OKPYKAIOIIEH CpeIbl
COEIMHECHUSAMH a30Ta
®dochop. Oxcup dochopa u
33 q)ocg)o pHaSI KI/I(J:IJI((l))Ta q)q)pll)m(q\g)cme u bubmorexa [JOK
P N https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyICHUE
Wcnonb3oBanue pocdaTtoB B KauecTBe
MUHEPAJTbHBIX yI00pECHH. bu6mmoreka [IOK
34 . .
3arpsi3HEeHHEe TPUPOTHON CPEIIbI https://m.edsoo.ru/00adfc20
dbocdharamu
Vruepon, pacpocTpaHeHHE B
35 npu E g gmn{){ecxll)/le 1 XUMUYECKHE bubmorexa LIOK
PHPOIE, https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcunpl yriepojaa, ux Gusndeckue u
36 XHMHUYECKHE CBOMCTBA. bubnmuoreka [JOK
DKOJIOTHYECKHE TPOOJIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHaoM yriepoa (1V)
37 VronpHas KUCIIOTa U €€ COIIN Brbmaoreka LJOK
https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o Teme
38 "[lonyueHue yriaekucioro rasa. bubnuoreka [IOK
KauecTBenHnas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[lepBoHayanbHBIC TTOHATHS 00
39 0 rpaHI/IqCCKI/IX BEIIECTBAX KakK O brbmorexa LJOK
p IlI https://m.edsoo.ru/00ae054e
COCIMHEHMSIX yriepo/ia
40 Kpemuuii u ero coennuenus Bubmiorexa LIOK

https://m.edso0.ru/00ae080a
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[IpakTtudeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4 110 TCMCE

bubmmoreka [{OK

41 o
«Baxueime HeMeTaJuIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHU S
KourponsHaas padora Ne3 o teme
42 «Ba)KI})IeﬁmHe erMeTaJ'IJ'II)I U UX Bubmiorexa LIOK
https://m.edso0.ru/00ae0el8
COEIMHEHUSD
OO6mast XxapakTepUCTHKAa XUMUYECKUX
3JIEMEHTOB — METAJIOB.
MeTtannuueckas CBSI3b 1 bu6moreka [IOK
43
METaJUIMYECKass KpUCTAJUTMYECKast https://m.edsoo.ru/00ae103e
pemérka. @U3nYecKre CBOMCTBA
METaJIJIOB
XUMHYeCKHe CBOMCTBA METAJIOB.
44 ONEKTPOXUMHUYECKHAN PsI bubmiorexa LIOK
P . Pl https://m.edso0.ru/00ael1156
HaIpsDKEHUN METaJIOB
OO6mme cnocoOb! MOTyICHUS
MetauioB. CiuraBel. BerauciieHus mo
45 ABHEHUSIM XMMHYECKUX PEaKIINA bubnorexa [IOK
M P ’ https://m.edso0.ru/00ael1156
€CJIM OJIMH U3 PEareHTOB COJICPIKHUT
npuMecu
46 ITousiTre 0 KOPPO3UU METAIIOB Bubmzorexa LIOK
PP https://m.edso0.ru/00ael1278
bubnuoreka [JOK
at [Henounpie MeTab https://m.edso0.ru/00ael4b?2
48 OKcubl ¥ TUAPOKCU/IBI HATPUS U bubnnorexa [JOK
KaJnusg https://m.edso0.ru/00ael4b?2
49 [IlenouyHo3emMeNnbHbIE METAILIIBI — bubnunoreka [JOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
. bubnmuoreka [JOK
50 Baxxneime coequHEHUS KaJIbIUI

https://m.edsoo.ru/00ael15e8
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O06001IeHHE U CUCTEMATU3ALIUS

51 .
3HAHUH
59 JKEcTKOCTh BOJBI U CITIOCOOBI €& bubmmoreka [{OK
YCTpaHEHHUsI https://m.edso0.ru/00ae1886
[TpakTuueckast padota Ne 6 o Teme
53 ")IlzéCTKOCTB BO}P;BI A METOBI € bubmorexa [IOK
" A https://m.edsoo.ru/00aelae8
yCTpaHSHUS
. bubmmoreka [{OK
>4 ATIOMUHHA https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOHCTBA OKCHIA U bubnuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COJIU XKeJe3a bu6mmoreka [IOK
(I u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001IeHre U cUCTEMaTU3AIIHS
3HAHUM
[IpakTuueckas padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 3314 10 TEME bubnuoreka [JOK
«BaxHeime MeTaJluTbl U UX https://m.edso00.ru/00ae3de8
COCTMHCHUS
Brruncnenus o ypaBHEHUSIM
XUMUYCCKUX PEaKIUi, €CITH OJIUH U3
60 pearcHTOB JIaH B U30BITKE WIIH bubnuoreka [JOK
COAEPKUT IpUMeECH. Brruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJM BBIXOJIa IPOAYKTa
peaxiuu
61 O06o01IeHre U cCucTeMaTU3aIus

3HAHUH
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KonTtponeHas padota Ne4 mo teme

62 «Baxueume MeTauibl 1 UX 1
COCITMHEHUS)
63 BemecrBa u matepuainsl B 1 bubnuorexa [JOK
MMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edso00.ru/00ae3f50
64 XUMHYECKOe 3arpsi3HeHne 1 bubnuorexa [JOK
OKpYKarOLIEn CpeJIbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perreHnn 1 bubnnorexa [JOK
9KOJIOTUYECKUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CHUCTEeMaTH3alusl 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/00adh33c
68 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
CUCTEMaTH3alus 3HAHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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KOPPEKIIMOHHO-PA3BUBAIOIIHUH BJIOK.

Onnoit n3 ocHOBHBIX (PyHKIMIA DenepanbHOro TOCYAapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOTO OOIIEro oOpa3oBaHMs SIBISETCS pealu3alus MpaBa KaXIoro peOEHka Ha
MOJIHOLIEHHOE 00pa3oBaHKe, OTBEYAIOIIee ero MOTPEOHOCTSIM U B MOJIHOW MEpe HMCIIOJIB3YIoIIee
BO3MOJKHOCTH €TI0 Pa3BUTHAL

[TosTOoMy, B 00pa3oBaTeIbHOM YUPEKACHUN HEOOXOIMMO CO3/IaTh ONITUMAIIEHBIE YCIIOBHS
JUIS pa3BUTHUSL JIMYHOCTH KAXKAOTO peOEHKa, pacKphIBAIOIIME €r0 BHYTPEHHHE BO3MOXKHOCTH H
pe3epBhl, OpraHu30BaTh KOPPEKIIMOHHO-Pa3BUBAOIILYIO, peadmIUTaIMOHHYIO "
3I0pOBBECOEPETAIONIYIO Cpeay, 00eCIeUnBAIONIYI0 YaCTHYHOE BOCCTAHOBJICHWE M COXpaHEHHUE
(U3NIECKOTO B ICUXUYECKOTO 370POBBS, HEOOX0AUMOTO ISl IPOIOJIKCHHUS O OyUCHHS.

[Iporpamma KOppEeKIIMOHHOW pabOTHl HampaBiieHa Ha OO0ecleYeHne KOPPEeKIuu
HEJOCTAaTKOB B (m3WdeckoM U (WJIM) TICHXHYECKOM pa3BUTHH JIeTed C OrpaHWYCHHBIMU
BO3MOHOCTSIMU 3JIOPOBBS M OKa3aHHE IMMOMOIMU JETSIM C OTPAaHHMYCHHBIMA BO3MOXKHOCTSIMHU
3/10pOBbsI B OCBOGHUH OCHOBHOI 00pa30BaTeIbHON IPOrPaMMBI.

Lenp mporpamMMbl KOPPEKIIMOHHON paOOTHI 3aKITFOYAETCS B ONPENEIIEHUN KOMIUIEKCHOM
CUCTEMBI TICUXO0JIOTO-MEIMKO-TIeJaTOTHYECKOH U COIMAILHOM oMot ody4daromumcs ¢ OB3 s
VCIIEITHOTO OCBOCHHS OCHOBHOH 00pa30BaTeNbHON MpPOTpaMMBI Ha OCHOBE KOMIICHCAIIUU
MIEPBUYHBIX HAPYIICHUH W TPOTICIEBTUKH TIPOU3BOIHBIX OTKIIOHCHHIA B PA3BUTHH, aKTHBHU3AITUN
PECYPCOB CONMATBHO-TICHXOJIOTHYECKOH aanTaliy JUYHOCTH peOeHKa.

3agaun OTpaKalT pPa3pabOTKy W PEaTH3alHI0 COJEP)KaHWs OCHOBHBIX HAIPaBIICHHIM
KOPPEKIIMOHHOW PabOTHl (AMarHOCTHYECKOE, KOPPEKIIMOHHO-Pa3BUBAIOIIee, KOHCYIbTATHBHOE,
WH(POPMAIIMOHHO-TIPOCBETUTENHCKOE). B COOTBETCTBHM C TENBIO0 MPOTPaMMBI KOPPEKITHOHHON
paboThI BBIJENICHBI CEIYIOIINE 3a/IaUH:

e ompeaeneHne 0coObIX oOpa3zoBaTeNbHBIX MOTpeOHOCTEl oOywaromuxcsi ¢ OB3 u
OKa3aHWE WM CIHEIUaTU3NUPOBAHHON TOMOIM TPH OCBOCHHH OCHOBHOW 00pa3oBaTebHOMN
MIpOrpaMMbI OCHOBHOT'O 00111eT0 00pa30oBaHus;

e ompejeNeHHue ONTUMAIbHBIX CIEHUANbHBIX YCIOBUN JJIs TOJYyYEHHS] OCHOBHOTO
obuiero oOpazoBanus oOyyatoniumucs ¢ OB3, mis pa3BUTHS UX TUYHOCTHBIX, I03HABATEIbHBIX,
KOMMYHHKATHBHBIX CIIOCOOHOCTEH;

e pa3paboTKa U HUCHOJB30BaHWE WHAWBU]YaIbHO-OPHUEHTUPOBAHHBIX KOPPEKIIMOHHBIX
o0pa3oBaTeNIbHBIX MPOrpaMM, Y4EOHBIX IUIAHOB i 00y4deHus MIKOJbHUKOB ¢ OB3c yuetom
0COOCHHOCTEH MX NCUXO0(PU3NYECKOTO PAa3BUTHUS, UHINBUIyaJIbHBIX BO3MOKHOCTEH;

e peanu3anus  KOMIUIEKCHOTO  IICHXOJIOTO-MEIUKO-COLUAIbHOTO  COMPOBOKJICHUS
oOyuarontuxcsa ¢ OB3 (B cOOTBETCTBUU € PEKOMEHAALUSIMHU IICUX0JIOT0-MEIUKO-TIeIlarOrn4ecKon
komuccuu (IIMIIK), ncuxonoro-neaarornd4eckoro KOHCHIMyMa 00pa3oBaTeIbHON OpraHu3aluu
(ITHx));

e peanu3anusi KOMIUIEKCHOH CHCTEMBI MEpPONPUATUN MO COLMATBHOW ajanTalud U
npodeccroHanbHOM opreHTanuu odyvatonuxcs ¢ OB3;

e oOecrieyeHHE CETeBOrO B3aMMOJICHCTBHUS CIELUATNCTOB pa3HOro mpoduns B
KOMILJIEKCHOM padoTe ¢ obyuatouumucs ¢ OB3;

® OCyIIeCTBICHHE WH()OPMAIIMOHHO-TIPOCBETUTEIHCKOM U KOHCYJIBTATUBHON pPabOTHI C
poauTensiMH (3aKOHHBIMH TIpeicTaBUTeNsIMH ) oOydatomuxes ¢ OB3.

CymiecTBytomue  IUAAKTHUECKWE  NPUHLIUNBI  (CUCTEMAaTHYHOCTH, AKTUBHOCTH,
JOCTYIMHOCTH, TOCTEI0BATENBHOCTH, HATJISIHOCTA U JIp.) BO3MOKHO aJalTUPOBATH C Y4E€TOM
KaTeropuit 00y4aeMbIX IKOJIHLHUKOB.

B mnporpammy BKIIOUEHBI CHENHMATbHBIE TMPUHIUIBI, OPUEHTHPOBAHHBIE HA YYeT
ocobenHoctelt oOyuaromuxcs ¢ OB3, Takue, kak:



® MPUHIMI CHUCTEMHOCTH — €IUHCTBO B TOAXOJAaX K JWArHOCTHKE, OOY4EeHUIO U
Koppekuuu HapymeHuil aereit ¢ OB3, B3aumoeiicTBie yuuTenei U CueualicToOB pa3jInyHOIO
npo(uIIs B peLICHUU MPoOJIeM 3TUX JeTeH;

® MPUHIMI OOXOJHOTO MyTH — (popMUpOBaHHE HOBOW (DYHKIMOHAIBHOW CHUCTEMBI B
00X0/1 TOCTpaaBIIero 3B€Ha, OTMIOPHI HA COXPAHHbIE aHAIN3AaTOPHI;

® TMPUHIIMI KOMIUIEKCHOCTH — MPEO0JI0JICHNE HAPYIICHUH JTO0JDKHO HOCUTH KOMITJICKCHBIH
MEINKO-TICUXOJIOTO-TIEJarOTHYeCKUN XapakTep M BKIIOYATh COBMECTHYIO paboTy IMeaaroroB u
psiga  crmenuanucToB  (YUHTENb-JIOTOIEN,  YYHUTeIb-AedeKTonor  (oJmurodpeHomnenaror,
cypromenaror, THQIONENaror), MeJaror-cuxojor, MEJUIIMHCKAE pPaOOTHUKH, COLUUATBHBIN
nearor u ap.).

Hanpagienusi pa6oTbl

[Iporpamma KOppEeKIIMOHHOM pabOTHI IIKOJIBI HA YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHUS
BKIIFOYAaeT B ceOsi B3aMMOCBSI3aHHBICE MOJAYJIM (HANpaBJICHHUsS), OTpaXarolmue e€ OCHOBHOE
coJiepKaHue:

. JMarHoCTHYecKas paboTa 00ecneunBaeT CBOEBPEMEHHOE BBISBICHUE ETEH C
OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 37I0POBBS, IIPOBEJCHUE WX TIEIarOTMYECKOro 00CIeIOBaHUS U
MOJTOTOBKY PEKOMEHJANNK 10 OKa3aHUI0 MM TICHXOJIOTO-MEIUKO-TIeIarOTMUYeCKO TTOMOIIU B
YCIIOBHSIX 00pa30BaTEIBLHOTO YUPEKICHHS;

*  KOPpEKIMOHHO-pa3BHBamomas padoTra o0ecredYnBaeT CBOEBPEMEHHYIO
CTIEMATM3UPOBAHHYIO TIOMOIIH B OCBOCHHHU COJIEPKAHHS OCHOBHOW 00pa30BaTeIbHOM
MporpaMMbl  OCHOBHOTO 00ImIero o0pa3oBaHUs W KOPPEKIMIO HEJAOCTAaTKOB B
(GU3NIECKOM W TICHXHYECKOM Pa3BUTHHU JETE€H C OrpaHMYECHHBIMH BO3MOXKHOCTSIMH
37I0POBbSI B  YCIOBHSX OOIIE00pa30BaTEIbHOTO  YUPEKICHUS; CIIOCOOCTBYET
(hOpMUPOBAHUIO YHUBEPCATBHBIX YYEOHBIX NEHCTBUMA Yy ydammxcs (JIMYHOCTHBIX,
PETYIATUBHBIX, T0O3HABATEIbHBIX, KOMMYHUKATHBHBIX);

*  KOHCYyNIbTaTHBHas paboTa oOecreyuBaeT HENPEPbIBHOCTH CIIELHUAIBHOTO
COTPOBOXKICHUS JIeTe ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMHM 3/I0pPOBbS U X ceMel 1o
BOIpocaM peanu3anuu AU GepeHInpPOBaHHBIX ICUXO0JOT0-MeAaroTHYeCcKiX YCIOBHMA
oOyueHusi, BOCIIUTAHUS, KOPPEKIIUH, PA3BUTHS U COLIMATM3ALUYU YUalIUXCs,;

*  UH(QOPMAIMOHHO-TIPOCBETUTEIbCKAS pabora HarpaBJieHa Ha
Pa3bACHUTENBHYIO JESATEIbHOCTh [0 BOIPOCaM, CBSI3aHHBIM C OCOOCHHOCTSIMU
00pa30BaTeNIbHOTO Mpolecca Ui JaHHON KaTeropuu JeTei, CO BCeMH YYaCTHUKAMHU
00pa30BaTeNILHOTO Ipollecca — YJaluUMUCs (Kak MMEIOIIUMU, TaK U HE UMEIOLIUMU
HEJOCTaTKU B PA3BUTHUH), HUX POAUTEISAMU (3aKOHHBIMH IPEACTABUTEISIMU),
MeJarornyecKuMu pabOTHUKAMH.

TpyaHocTH B M3y4eHUH XUMHUH

. HECTMIOCOOHOCTh 3alIOMHUTH U 3alHMCaTh XMMUYECKHUM 3HAK dJIEMEHTa U MPOYUTATh
ero ;

. poOJIeMbI COCTaBICHUS (POPMYJIT CIIOKHBIX BEILIECTB ;

. npoOJIeMbl B HAMCAHUU YPABHEHUN XUMUYECKUX PEaKIIMiA;

. HEYMEHUE MPUMEHUTH ANTOPUTM (CrOco0, MpHUeM) MPU PEIICHUH XUMUYECKUX
3a/ay;

. HECTIOCOOHOCTh O(OPMIIATh OTYET, BKIIOYAIOMIMA OMHCAHHE HAOIIOJCHHS, €ro

PE3yIBTaTOB,BBIBOJIOB.

O0mas xapakrepucTnka 001ey4e0HbIX TPYIHOCTeH 00ydeHHs:

— HEyMEHHE BKIIOYHUTHCS B y4eOHYIO paboTy; HECOCOOHOCTh CaMOCTOSITEIIbHO HAadaTh
BBITNIOJIHEHUE 3a/1aHUS;

— HETOTOBHOCTD BBINOJIHATH 33/1aHUe 0€3 MOIIaroBOil HHCTPYKLUHU U TIOMOIIIH;

— HETOHMMAaHUE, HEyMEHHUE BBIIIOJHUTh MHOTOKOMIIOHEHTHOE 3ajjaHue (cocTosiuee U3
HECKOJIBKUX MPOCTHIX);



— HEe/I0CTaTO4YHasi 0OCO3HAHHOCTh B YCBOEGHUU U IPUMEHEHUH aJITOPUTMOB (TIpaBUI);

— HEYMEHHUE TII0Jb30BATHCS TOJTYYCHHBIMH 3HAHUSAMU-YMEHHSIMH TPH  pEIICHUH
CTaHJAPTHBIX YYEOHBIX U MPAKTUYECKHUX 3a/1a4;

— HECHOCOOHOCTh YYECTh BCE YCIOBHS M ATAIIBI PELICHUS 3a1aHHS B XOJI€ €T0 BBHIIIOJTHEHUS
(HEmoJIHOE BBITIOJIHEHUE 3a/IaHuUs ),

— cMelleHue (MoAMEHA) aJrOpUTMOB, MOHATHUH; HapyILIEHUE M10CIIEI0BAaTEIbHOCTH 111aroB
JITOPUTMA TP €TO BBITIOHEHNH,

— HI0JAMEHA 3aJaHus (JIOTMYECKU U AJITOPUTMHUECKU 00JIee IPOCThIM);

— HECIIOCOOHOCTh KOHTPOJIMPOBATH X0 (TIPOLIECC) M PE3YNIbTAT BHIIIOJHEHHS 3 JaHUS;

— HEYMEHUE MOHATh U OOBSICHUTH IPHUNHY CBOCH OLIMOKHU, HCIIPABHUTH €¢;

— HEyMEHHUE MPUMEHUTH 3HAHMSI B HECTAaHAAPTHOM CUTYaIHH;

— HEYMEHHE PEelINTh YUeOHYI0 33/1a4y C UCIOJIb30BAHUEM «JIPYTOro»

- mpuema (crnoco6a), CpaBHUTH PEIICHUS IO CTENEHH PallMOHAIbHOCTH.

O0mas xapakTepucTHKA TPYAHOCTel MeKIMYHOCTHBIX OTHOIIEHHIT

XapakTep B3auMO/AeiiCTBUS YUCHHKA U YUUTeJIs:

— HEMMOHUMAaHHWe, HETOTOBHOCTH YCIIBIIIATh YUUTENS (B3POCIIOTO),

TICUXOJIOTMYECKasi «HECOBMECTUMOCTBY (10 pe3ysbTaTaM BblloJiHEHUS Tecta «lloprper
YUUTENSAN);

— 0O0SI3Hb KPUTHKH, HETaTUBHON OIICHKH;

— OTCYTCTBHE IMOJIO)KUTEIHHOTO OTIBbITA OOIIEHUS CO B3POCIBIMHU.

B3aumopeiicTBue YYCHUKA M APYTUX YYCHUKOB:

— 3TOIIEHTPUYHOCTh, HEYyMEHHE 00LIaThCH,

— TIOBBIIIEHHASI TPEBOXHOCTD (TI0 pe3y/ibTaTaM BHINIOJIHEHUS TecTa «L{BeTHbIE MapuKn»);

— HEYMEHHE C TPOUTh COBMECTHYIO ACATEIbHOCTH (10 pe3yiabTaTaM BBIMOJIHEHHS TecTa
«PykaBUUYKIY);

— 3aHWKEHHas (3aBBIIICHHAs) CaMOOIICHKA (IO pe3ysbTaTaM BBITIOJIHEHHUS TecTa
«Jlectaunay, «Cembsy).

— Ipyrue TPYyIHOCTH. ..

IIporpamMmmMa KOPpeKIIMOHHOI Pa0OTHI HATIPABJIEHA HA:

. PEOJI0JICHHUE 3aTPYTHEHUH yJaluxcs B yueOHOM NesTeIbHOCTH;

. OBJIaJICHUE HABBIKAMHU aJalTallUH YYAIIUXCS K COLIMYMY;

. pa3BUTHE TBOPUYECKOTO MOTEHIMAIA yJalluxcs (0JapeHHbIX JIeTeil);

. pa3BUTHE NOTEHIIMAJA YYAIIUXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU.

1) IIpeogosieHue 3aTPpyAHEHU A YHaIIUXCH B Y4eOHOI 1eITeJIbHOCTH

OxkazaHue MOMOIIH YJalluMCs B IPEOJI0JICHUH UX 3aTPYAHEHU B yUeOHOU AesITeTbHOCTH
MIPOBOJMTCS MEJaroraMu Ha ypokax.

Ha ocHoBe mpuMeHeHHs] TEXHOJIOTHU JEATEIbHOCTHOTO METo/a OOY4YEeHUS y y4alluXcs
MOCJIEIOBATENHLHO M O3TATHO (OPMUPYETCS TOHUMAaHUE HOPMBI yU4EHUS (UTO MHE «HA/I0» /IeTIaTh
Kak ydeHuKy). OIHOBpeMEHHO uis (OPMHUPOBAHUS Y Yy4alllMXCS BHYTPEHHEH MOTpeOHOCTH
BKJIIOUEHUSI B YYEOHYIO IEATENbHOCTh («I 3TO XOUy») B KJIACCE€ CO3/aeTCs MCHUXOJIOTUYECKU
koMdopTHas oOpa3oBarenbHas cpena, rie peOeHOK He OOUTCS BhICKa3aTh CBO€ MHEHUE, I/I€ €ro
TpyHoNo0Ne, CTapaHue, OTBETCTBEHHOE OTHOIIEHHME K JENy BCTpeudaeT M00poKenaTerabHYIo
MOJIEPKKY, TJIe OH MPHOOPETAET MO3UTHUBHBIN OMBIT IEPEKUBAHUS CUTYAIIUU yCIIeXa, a C APYron
CTOPOHBI ? 00eCrieunBaeTCss BO3MOKHOCTh €r0 Pa3BUTHS B COOCTBEHHOM TEMIIE Ha YPOBHE CBOETO
BO3MOYHOTO MaKCUMyMa («sI 3TO MOTY»).

Texnomoruuecku 310 oOecmeurBaeTcs peanu3alueil B yueOHOM Ipoliecce MO BCEM
y4eOHBIM TMpeIMeTaM JeSTEIbHOCTHOTO MeToJa OOY4YeHHS U COOTBETCTBYIOIIEH CHCTEMBI
TUIAKTUYECKUX TPUHIUIOB (MPUHIUIIOB TCUXOJOTUYECKOW KOMGPOPTHOCTH, MHUHUMAKCA,
BApUATUBHOCTHU, JAESATEIBHOCTH, HEIPEPHIBHOCTH).

B kypce «XuMHM» CO3IaHUIO TCUXOJIOTUYECKH KOM(OPTHOI 00pa3oBaTeNbHON Cpe/IbI
CIOCOOCTBYET COJIepKaHue 3a/laHui, KOTOPOE MOJ00PAHO TaK, YTOOBI OICPKUBATH Y YHALTUXCSI



MMO3UTHUBHOE OTHOILIEHHE K 3aHATUSM XUMHUU M JKEJAHUE BKIIIOYATHCS B YUEOHBIH MPOIIECC IO
XMMUU B 30HE cBoero Ommkaiimero pa3Butus. C 3TOH LENbIO MCIOJB3YIOTCS CIEIYIOLINe
MeJarOTUYECKU MIPUEMBI:

o BKJIFOUEHHUE B y4eOHOE COJIep)KaHue 3aJaHUi, BHIMOJHEHHE KOTOPBIX JAeT JACTIM
MOJIOKUTEIbHBIA SMOLMOHAIIBHBIN 3apsiI;

o BKJIIOUCHHE 3aJIaHHI, COIECPKAHNE KOTOPBIX BBI3BIBAET y YUALIUXCS HHTEPEC;

o pa3zHooOpa3ue BUI0B ACITEILHOCTH, BHIMOIHICMBIX YUSHUKOM Ha YPOKE;

o y4eT FeHJCPHBIX 0COOEHHOCTEH MCUXOJIOTHYECKOTO Pa3BUTHSI ICTEH;

o ONTUMM3ALMS KOJIMYECTBA BBIMOJHIEMbIX 3aIaHU U OCBAaWBAEMBIX IPU 3TOM
OIIepalLHii;

[To Mepe ocBoeHMSI ydalllUMUCS HOPMbI Y4EOHOM AESITEIbHOCTH, IOHUMAHUS U IPUHSITUS
MMM Ha JUYHOCTHO 3HAYMMOM YPOBHE COLMAIBHOW pOJIM «yYEHUKa» BHEIIHHE MOTHUBBI
CMEHSIIOTCS. BHYTPEHHUMHM, U Yy ydamuxcs (popmupyercs ycroiuuBas yueOHO-TIO3HaBaTelbHas
MOTHBAIMS U TOTOBHOCTh K CaMOpa3BUTHUIO. Tak ke 3aaHus KOPPEKIIMOHHOTO OJ0Ka BKIIIOUYEHBI
B JICATEIBHOCTD YYUTENS Ha KaXJOM YPOKE XUMHUH.



KoHTposibHO-U3MepHUTeIbHbIE MATEPHAJIBI
8kiace
Kourposbnas padora Nel
Tema. «Bemecrea 1 XMuMHYECKHE peaKkun»
Bapuanr - 1
3ananme 1
-BriGepuTe mpaBUIIBbHBIC YTBEPIKICHHS:
1. Kucnopoa- 310 cl0oXKHOE BEIIECTBO.
2.BanentHocTth Bogopoaa paBHa equHuIe.
3. Peakuust ,B KOTOpPOH 13 OJAHOTO CJIO’KHOT'O BEIIECTBA [TOJIy4aeTCs ABa UJIM HECKOJIBKO
MIPOCTBIX WM CJIOKHBIX BEIIECTB HA3bIBACTCS peaKMeil 3aMellleHu .
4. ATOMBI- 3TO MeNlbYalIlIie YacTUIIbl MHOTHX BEIIECTB, COCTaB U XUMHUUYECKUE CBOMCTBA
KOTOPBIX TaKue ke, KaK y TJaHHOTO BEIlleCTBa.
5. XUMUYECKHH 3JI€MEHT- 3TO ONpeAeaEHHBINA BUJ] aTOMOB.
3aganue 2.
K kaxxnomy u3 3ajaHus 1aéTcsl 4eThIpe BapHaHTa OTBETA, U3 KOTOPBIX TOJIBKO OJMH
npaBwiIbHBINA. HoMep BepHOTO 0TBETa 00BEAMTE KPYHKOUKOM.
1. XuMuueckas peakuusi IpOUCXOIUT:
1)ripu ucriapeHuu BOJIbL; 2) mpu «raieHun» CoJIbl YKCYCOM;
3)mpu niuaBiaeHUH napauHa; 4) ipu pacTBOPEHHHU TIFOKO3bI B BOJIE.
2. CocraBbTe GOPMYJIBI CIOKHBIX BEIIECTB, 00pa30BaHHBIX 3JIEMEHTOM KHUCIOPOJIOM U

CIIETYFOIIIMH JIEMEHTAMHU:
DK; 2)CI(); 3)N(V), naiite M Ha3BaHHS

1) coenquuenust; 2)paznoxeHus; 3)3amenieHus; 4)oOmeHa.

3. ®opmyna coeAMHEHHS MATUBAJIEHTHOTO a30Ta C KUCJIOPOIOM:
1)NO; 2) N2 Os; 3) N2 Og; 4) NO3.

4. 3anucs 5 H20 o603nauaet

1) 5 mosiekyn Boasr; 2) 10 aToMOB BOJIOpO/Ia U 5 aTOMOB KHCJIOPOJIa;
3) 5 atomoB Bonbl;  4) 10 Monekys BOJIBI.

3ananmue 3.
PaccraBbTe KOA(pOHUIUEHTHI B CISAYIOUIUX CXEMaX PEAKINI U YKaXUTe TUIl PEaKI1H:
a) ..H2 + Cl.= ..HCI;
0) ..NaCl +..H2SOs= ... Na2SOs+.. HCI,
B) ..CrCl.+ ..Cr =.. CrCl..
3ananue 4.
1. BerurcnuTte OTHOCUTENBHYIO MOJIEKYIsApHYI0 Maccy H3BOs ona Oyzaer paBHa:
1) 100; 2) 63; 3)62; 4)58
2. Briuucnure maccoByro 1010 6opa B 6opHoii kucnore HzBOs3
Bapuanr - 2
3ananme 1
-BriOepute mpaBuiIbHBIE YTBEPKICHHUS:
1. O30H UMeeT 3amax CBEXECTH.
2.BanentHocTs Kucimopona paBHa TpéMm.
3. Peakmust ,B KOTOPO U3 OJJHOTO CIIOKHOTO BEIIECTBA MOTY4aeTCs ABA MM HECKOJIBKO
MIPOCTBIX WM CIOKHBIX BEIIECTB HA3BIBACTCS PEAKIIUEH pa3oKeHusI.
4. Mouekynbl- 3TO MellbYaillline YacTUIlbI MHOTHX BEIIeCTB, COCTAB U XUMUYECKUE CBOMCTBA
KOTOPBIX TaKHe ke, KaK y JaHHOTO BEIIeCTBA.



5. BaneHTHOCTh — 3TO CITOCOOHOCTh XUMHUYECKOTO FIEMEHTA MTPUCOSANHSITH ONIPEICIIEHHOE
KOJIMYECTBO aTOMOB JIPYrOro XMMHYECKOIO 2JIEMEHTA.
3ananue 2.
K kaxxnomy u3 3ajaHus 1a€Tcsl YEThIpE BapHUaHTa, U3 KOTOPBIX TOJIBKO OJUH
npaBuiIbHbIN.. HoMep BepHOro 0TBETa 00BEAUTE KPYHKOUKOM.
1.®u3nueckoe SBICHUE ITPOUCXOANT:
1)ripu ucriapeHuu BOJbL; 2) npu «raieHun» CoJIbl YKCYCOM;
3)Ipu ropeHuu CBEYU; 4) npu pacTBOPEHHH U3BECTH B BOJIE.
2. CocraBbTe (OPMYJIbl CIIOKHBIX BEIIECTB, 00Pa30BaHHBIX 3JIEMEHTOM KHCIOPOJIOM U
CJIEYIOIMMHU JIEMEHTaMU:
1)Ca; 2)N(I); 3)P(V), naiite um Ha3BaHUS
3. ®opMmyra COeMHEHUS] IECTUBAIIEHTHOM CEpbl C KUCIOPOJOM:
1)SO; 2) SOs; 3) H2S; 4) SO.
4. 3anuce 5 Hz 0603Hauaet
1) 5 monexyn Bomopona; 2) 10 atomoB Bojopoa ;
3) 5 aromoB Bonopona;  4) 10 monekyn Bogopoza.
3ananmue 3.
PaccraBbTe KOAPOUIUEHTHI U YKaXKUTE TUIT PEAKIIUH:
a) ..H20=H>+0>
0) ..Mg +..H3PO4s=. (Mg)3(POs)2 +.. Hy;
B) .AlL.+.02=.AL.O..
3ananue 4.
1/Bprauciute OTHOCUTENbHYIO MOJIEKYIsipHYto Maccy CuSO4 oHa Oyzer paBHa:
1) 286; 2) 363; 3)262; 4)98
2. Bbluncnute MacCoBYIO JOJIKO XUMHUYECKOTO 3ieMeHTa Menu B CuSOgy

OTtBeTbl Bapuanr 1 OTBeTbI BAPDUAHT 2

3apanmnel: 24,5 3aganmuel: 1,3,4,5.

3ananue? 1) 2 3ananue? 1) 1
2) K20 CI20 N205 2) CaO N20 P205
3) 2 3) 2
4) 1 4) 1

3aganue 3 3aganue3l

H2+Cl12=2 HCI| coeanuenue 2H20=2H2+CI2 pa3iio:keHue

2NaCl+H2S04=2HCI+Na2S04 o6mena
3Mg+2H3P04=3H2+Mq3(PO4)23ame

IeHne
2CrCI3+Cr=3CrCI2 coeaunenne 4A1+302=2A1203coenunenue
3amanmne 4 3aganuned

1) 62 1) 160

2)17,7% 2)40

Kpurepuu oueHok :

npaBuiibHOE BhinoJHeHue 80-100% 3amanuii Tecta — OTMETKA «5»,
npaBuiibHOE BbINoJHEeHUEe 70-79% 3amanuii Tecta — OTMETKA «4»
npaBuiibHOE BbINoJHEeHUE 50-69% 3amanuii Tecta — 0OTMETKA «3»
MpaBUIIbHOE BhINOJIHEHNUE 49% 1 MeHee 3aJaHull TecTa —OTMETKaA «2»

KonTpoabHast pabora Ne 2 mo remam:



«Kucaopoa», «Boxopon», «Boxa. PactBopbi»
Bapuanr I
1. Tect (BbIOCpHUTE OAUH NPABUJILHBIH BAPUAHT OTBETA)
1. DuiemenT, Haubo/1ee pacIpocTPaHeHHbIH Ha 3emJie, - 3TO
1) xucnopon 2) azot 3) Bogopo1 4) KpeMHHUIA

2. B nIpoMBbIILIEHHOCTH KHCJI0PO/ MOJIY4al0T U3
1) xnopata kanus 2) Boasl 3) Bo3ayxa 4) nepMaHraHaTa Kajius
3. KaTaau3zaropoMm pa3jio:keHHs MEPOKCHIA BOAOPOIA SIBJISIETCS
1) oxcup kanbuug 2) okeup cepbl(IV) 3) okcua marnus 4) oxkeun maprania(lVv)
4. Kucyopoj BblejsieTcsl B Xo/e
1) rauenus 2) apixanus 3) ropenus 4) potocunTesa
5. YkakuTe ra3, KOTOPbIii He OTHOCUTHCS K 0JIaropoIHbLIM
1) a3ot 2) renuii 3) aprox 4)HeoH
6. CJi0KHBI€ Bel[eCTBA, COCTOSIIIHE U3 JIBYX 2JIEMEHTOB, OTHH U3 KOTOPBIX KHCJIOPO ITO:
a) OKCHIBI 0) CONU B) KUCITIOTHI T') OCHOBAHUS
7. YKaKuTe NpaBUJIbHOE CYKIeHHe
1) BoJ1opo1 0OU€Hb MaJio pacTBOPSIETCS B BOJIE
2) BOJIOPOJT IMEET BBICOKYIO TEMIIEPATYPY CIKUKCHHS
3) BOJIOPOJ MOXKET OBITH MOJTYYEH MPU B3aUMOJICHCTBUU cepedpa ¢ BOJIOM
4) BOJIOPOJ HE pearupyeT ¢ KUCIOPOIOM
8. B3BecH, B KOTOPBIX MeJIKHE YACTHIIBI TBEP/IOT0 BENIECTBA PABHOMEPHO pacnpe/ieeHbl
MEXKIY MOJIEKYJIaMH BO/Ibl, HA3bIBAIOTCH:
1) cycnensusimu 2)oMynbceusiMu 3) IsiMamMu 4)aspo30JIsIMH
9.Boia pearupyert ¢ AKTUBHBIMHM META/NIAMHU, TAKUMM KAaK HATPUH U KaJbIHI, ¢
o0pa3oBaHuEeM
1) ruapoKCHAOB 2)OKCUIOB M BOJOPOA 3)KUCIOT 4)ruaApOKCHIOB U BOJOpOAa
10. Boaa pearupyer mo4TH cO BCeMHU OKCHIAMH HEMETAJJIOB ¢ 00pa3oBaHNeM
1) ruapOKCHIOB U BOJOPpOAA 2)OKCHIOB M BOJIOPOJA 3 )KUCIOT 4)ruIpOKCHIOB
2. 3apanus co cBOOOJHBIM OTBETOM
1. 3akoHuUTE ypaBHEHUS PEaKUil TOPEHUs, paccTaBbTe KOIPPHUIIMEHTHI, HA30BUTE
MOJIyYMBILUECS BEIIECTBA.
a)P+0,—>06)C+02—
B) Zn+ 02 —» 1) CoHs + O2 —
2. JlonuimuTe ypaBHEHUS peakiiii, XapaKTepU3yIOIINX XUMUYECKHE CBONCTBA BOIOPOA:
a) H + Cl; —
0) H2 + FeO —
VYkaxuTe, OKUCISAETCS UM BOCCTAHABIIMBAETCS BOJOPO/I B ATUX PEaAKIIHIX.
3.PaccunTaiite, kakyro Maccy caxapa M BOJIbI HY>KHO B3SITh JUIs IPUroToBIeHus 250r pacTBOpa ¢
MaccoBo# noJieit caxapa 15%.
4.CoctaBbTe ypaBHEHUS PEAKIIMI B3aUMOJICHCTBUS C BOJIOU CIEIYIOIINX BEIIECTB: KaJIUS,
KaJbIUsl, OKCHU/IA TUTUS. YKaXKUTE Ha3BaHUS BEIIECTB, 00OPa3yIOUINXCs B pe3ylbTaTe peakluu.
KonTpoabHasi pabora Ne 2 mo temam:
«Kucnopoa», «Bonopon», «Bona. PactBopbi»
Bapuanr I1
1. Tect (BpIOCpHUTE OAMH NPABUJILHBIH BADHAHT 0TBETA)
1. Ykaxxure 00beMHYIO 10JII0 KHCJIOPOAa B BO3IyXe
1) 0,009 2) 0,209 3) 0,409 4) 0,781
2. B 1a0opaTropuu KHCJI0POA MOKHO MOJIYYHTh NP Pa3JI0KeHUH



1) xmopara kanus 2) mepMaHTaHara Kaius 3) mepokcuia Bogoposa 4) imodoro u3
IIEPEYUCIIEHHBIX BELIECTB

3. Mos1eKyJISIpHBIIi KHCJI0PO] He pearupyer ¢

1) amomuHuEM 2) 30J0TOM 3) MeJIbIO 4) LIMHKOM

4. I"a3, KOTOPBIH NOAAEPKUBAET FOPEHHE, - ITO

1) xucnopon 2) Boopon 3) a30T 4) yriaeKUCIbIi ra3

5. B cocTaB BO31yxa He BXOJMT:

a) BOJIOPOJI 0) KUCJIOPO/I B) YIJIEKUCIBIN ra3 r) aprox

6. Camblii Jérkmii ra3s:

a) CEpHUCTHIN 0) KUCIOPOJ B) YTJIEKUCIBIN ') BOAOPOJ

7. BemecTBa, yckopsiomye XuMH4YeCKHe PeaKIuu 3To:

a) pacTBOPHI 0) CMECH B) BO3yX T') KaTaIH3aTOPbI

8. B3BecH, B KOTOPBIX MeJIKHE KaneJbKH KUIKOr0 BellleCTBa PABHOMEPHO pacnpeaeseHbl
MesKIy MOJIEKYJIaMHU BO/bl, Ha3bIBAIOTCS

1) cycnieH3usiMu 2) SMyJbCUsMHU 3) IbIMaMHu 4) a’3po30iIsIMU

9. [Ipu HarpeBaHNHU BO/Ia pearupyeT ¢ MeHee AKTUBHBIMH MeTAJIAMH, TAKUMH KaK
’KeJ1e30 U IMHK, ¢ 00pa3oBaHueM

1) ruApOKCHIOB 2) OKCUAOB U BOJIOpoAa 3) KUCIOT 4) THAPOKCHIOB U BOJIOPOIa

10. Bona pearupyer ¢ OKCHAAMH AaKTHBHBIX METAJIOB, TAKUX KAK HATPHIl M KaJbLMIi, ¢
oOpa3oBaHueM

1) ruApOKCHIOB M BOJOPO/Ia 2) OKCUAOB U BOJIopoia 3) KUCIOT 4) THAPOKCHIOB

2. 3axaHus co cBOOOHBIM OTBETOM.

1. 3akoHuuTE ypaBHEHHUS peaKUil TOpeHus, paccTaBbTe KO3()PUIIMEHTHI, HA30BUTE
MOJIyYMBILUECS BELIECTBA.

a)Fe+0,—>06)Ca+0;—

B)Li+ 02 —»r) CoH2+ O —

2.JlonummTe ypaBHEHUS PEAKIIMH, XapaKTEPU3YIOIMNX XUMUYECKHUE CBOMCTBA BOJIOPOIA:
a)H, +S —

0)WO3 + Hy —

VYkaxuTe, OKUCISACTCS] UM BOCCTAHABIMBACTCSI BOAOPO B 3TUX PEAKIUAX.

3. Paccumnraiite, kakyro Maccy caxapa 1 BOJbl HY>KHO B34Th Ui mpuroroBieHus S00r pactsopa ¢
MaccoBOM JoJiei caxapa 5%.

4.CoctaBbTe ypaBHEHUS PEAKIIM B3aUMOJICHCTBUS C BOJIOM CIIEIYIOIIMX BEIIECTB: Oapus,
JUTHS, OKCUJIA HATPUS. YKaKUTE Ha3BaHUS CJIOKHBIX BEIIECTB, 00pa3yIOIINXCS B pe3yJbTaTe
peaxiuu.

KountpoabHas padora Ne 2 no temam:
OtBerbl. Kputepun oueHnBaHus.

1 Bapuanr:
IlepBoe 3amanue

WoNoo~WNE
AP PRPRPRPADWR

10. 3
3a kax Il paBUIIbHBIN oTBeT 1 6ami. Beero — 10 6amnos.



Bropoe 3axanue

1.

a) 4P + 502 — 2P,0s - okeun pochopa(V) 6) C + O2 — CO2 — okcun yriepona(IV)

B) 2Zn + O2 — 27Zn0 - okcup muaKa r) 2C2Hg + 702 — 4CO2 +6 H20 — okcun yriepona(IV),
BOJA

3a Kaxk10€ MpaBUIHLHO HAITUCAHHOE YpaBHEHHE 10aiu1, 32 KaXKJ10€ MPaBUIIBHO HAa3BAHHOE
BemectBo 0,5 0ayuta. Becero 6 6amios.

2.

a) Ho + Cl — 2HCI

6) H> + FeO — Fe +H0

Boopoa B 3THX peakmusiXx OKUCIISIETCS.

3a KaxxJ10€ MpaBWJIbHO HaNMCaHHOE ypaBHeHue 10ai. 3a onpeaenenue mpoiecca 1 6amt. Beero
3 Ganna.

3.1) m(caxapa) = m(pactBopa) x W(caxapa) : 100% = (250x15% ): 100% =37,5r

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

3a kaxkJ10€ npaBuiIbHOE AelicTBre 1 6an, Bcero 2 Oamia

4 2K + 2H,0 = 2KOH + H»

Ca + 2H>0 = Ca(OH)2 + H»

Li.O +H20 = 2LiOH

KOH — rugpokcun xamus

Ca(OH)2 — ruapokcu 1 Kanbius

LiIOH- ruapokcu muTus

3a KaxJ10€ MPaBWIIHLHO HATMCAHHOE YpaBHEHHE 10aiu1, 32 KaXK10€ TPABIIIBHO HA3BaHHOE
Bemectso 0,5 6amna. Beero 4,5 Oanna.

Bcero 3a paboty — 25,5 6amios

Kputepun oueHuBaHus:

«2» - ot 0 - 13 6amnos, «3» - oTl3,5 no 18,5 d6amnos, «4» -ot 19 mo 21 6amnos, «5» ot 21,5
0asioB.

OtBerbl. KpuTepuu onennBanus.

2 BADHMAHT:
IlepBoe 3a1anue:

CooOoNG WP
MNNEABRRRPNBAN

[EEN
o -
[EEN

3a kax Il paBUIIbHBIN oTBeT 1 6ami. Beero — 10 6amnos.

Bropoe 3axanue

1.

a) 3Fe + 202 — FeO Fe 03 (Fe30a) - sxenesnas okanuna 6) 2Ca + O2 —2Ca0 — okcH KaabIus
B) 4Li+ Oz — 2L120 - oxcua mutus 1) 2C2H2 + 502 — 4CO2 + 2H20 — okcun yrnepona(IV),
BOJIA

3a KaxJ10€ MpaBUIHLHO HATMCAHHOE YpaBHEHHE 106al, 3a Kak/10€ MPaBUIBHO Ha3BaHHOE
BertectBo 0,5 6amta. Beero 6 6amios.

2.

a) H, + S — HoSt



6) WO3 + 3H2 - W + 3H:0

Boopoa B 3THX peakmusiX OKUCIISIETCS.

3a KaxJ10€ MpaBUIHLHO HATMCAHHOE ypaBHEHHE 10ai. 3a onpenenenue mporecca 1 6ami. Beero
3 Gamna.

3.1) m(caxapa) = m(pactBopa) x W(caxapa) : 100% = (500x 5% ): 100% = 251

2) m(Boasl) = m(pactBopa) - m(caxapa) = 500 - 25 =475r

3a kaxkJ10€ npaBuibHOE AelicTBue 1 6a, Bcero 2 Oamna

4 Ba + 2H>0 = Ba(OH). + H»

2Li + 2H20 = 2LIOH + H»

Na.O +H,0 = 2NaOH

Ba(OH); — runpokcun 6apust

LiOH- rumpokcu mutus

NaOH — runpoxcun HaTpust

3a KaxkJ10€ MpaBUIHLHO HAITMCAHHOE YpaBHEHHE 10aiu1, 32 KaXkJ10€ MPaBUIIBHO HAa3BAHHOE
BemectBo 0,5 6ayuta. Beero 4,5 6amna.

Bcero 3a paboty — 25,5 6amios

Kputepuu oneHuBanus:

«2» - ot 0 - 13 Oamnos, «3» - oT13,5 g0 18,5 Oamnos, «4» -ot 19 10 21 6amios, «5» ot 21,5
0asioB.

KonTpouabnas padora Ne 2 mo tremam:
«Kucaopon», «Bogopon», «<Boga. PacTtBopbi»

BAPUAHT 1.

1-1 yactp

1. Camplil pacipocTpaHEHHBIN XUMUYECKUI AJIEMEHT B 36MHOM KOpE:

a) BOJIOPOT

0) KUCIOpO.

B) cepa

T) JKeJe30

2. Y4eHblii, MOJYYUBIIMA KHCJIOPO/ U NEePBbIid ONMUCABIIMI 3TO:

a) Jlx.JlanpToH

0) I'.KaBenaum

B) [Ix. IIpuctian

r) A.JlaBya3be

3. Kucjiopoa v BOAOPO MOKHO MOJYYHThH, PA3JI05KUB BElIECTBO:

a) BOIy

0) coib

B) KHUCJIOTY

') MapraHioOBKY

4. B npoMbILIIJIECHHOCTH KHCJI0POJ MOKHO MOJYYUTh HU3:

a) BOJIBI

0) Bo3ayxa

B) MapraHIlOBKU

T) coJu

5. CioxHble BellecTBa, COCTOSIIME U3 IBYX 3JIEMEHTOB, OJIMH U3 KOTOPBIX KUCJIOPO/ ITO:

a) OKCHUJIBI

0) conm

B) KHCTIOTBI

I') OCHOBaHHS

6. B mennuuHe, a TaK ke, 1J151 CBAPKH U pPe3Ke MeTAJLJI0B IPUMEHSIOT:



a) BOJIOPOJI

0) kpeMHUH

B) aJIFOMUHUI

') KUCIIOPO/

7. B cocTaB BO31yXa He BXOJAUT:

a) BOJIOPO/I

0) KucIopoa

B) YIJIEKHCIIBIH ra3

') aproH

8. Peaknum, nporexkauye ¢ MorJ0ueHHeM JHEPIul Ha3bIBAIOTCH:
a) 9K30TEpMUYECKUMHU

0) KaTAIUTUYECKIUMHU

B) SHJIOTEPMUUYECKUMHU

9. K TBépaoMy TONJIMBY OTHOCUTCH:

a) He(pTh

6) Topd

B) M€TaH

') Ma3yT

10. IIpn peakuuu aKTUBHBIX METAJJIOB C BOJI0M KPOMe IHAPOKCH/IOB BBIIEJISACTC:
a) BOJIOPO/T

0) KHUCIIOpOI

B) MeTaH

r) HeTh

11. Camblii Jérkuii ras:

a) CEpHUCTHIN

0) KUCIOpO.

B) YTJIEKHUCIIBII

T') BOJIOPO/T

12. Ecau 3a:ke4b BOAOPO/, TO MOJYYHTCH:

a) BO3IyX

0) meTaH

B) BOJia

T') YIJICKUCIBIN Ta3

13. OnHOpoAHBbIE CHCTEMBbI, COCTOSIIIME U3 MOJIEKYJ PACTBOPUTEJISI U PACTBOPEHHOIO
BelllecTBA:

a) B3BECH

0) pacTBOPBI

B) CyCIIEH3UU

T') SMYJIbCUU

14. BemecTBO, NPAKTHYECKH HEPACTBOPUMOE B BOjIe:
a) Mel

0) caxap

B) THIIC

T') XJIOpUJ cepedpa

15. IIpudop, ¢ MOMOIIBLI0O KOTOPOI0 H3MEPSIOT INIOTHOCTH PACTBOPA, HA3LIBACTCH:
a) apeoMeTp

0) sBOMOMETD

B) CIIUJIOMETP

') MAaHOMETP

16. MeToa moJiy4yeHus CJIOKHBIX BelIeCTB U3 0osiee NPOCTHIX HA3BIBAIOT:
a) aHaTTN30M



0) CHHTE30M

B) GuibTpanueit

) IUCTUIUISIUEH

17. MakcuMaJjibHasi IVIOTHOCTH BO/IbI IPH TAKOi TeMIepaType:

a) 100°C

0) 0°C

B) -4°C

r) +4°C

18. Boaa pearupyer npu HarpeBaHuH C:

a) HaTpUeM

0) TuTHEM

B) IIMHKOM

r) dochopom

2-51 4aCTh

BceraBbTe mponyieHHoe CJI0BO:

1) BemecTBa, KOTOpBIE YCKOPSIOT XUMHUYECKUE PEAKIIIH, HO CAMH ITPH ATOM HE PACXOAYIOTCS,
Ha3bIBAIOTCA .

2) XuMHUYEeCKOe YpaBHEHHUE, B KOTOPOM YKa3bIBACTCs TEIUIOBOM 3B HEKT, Ha3bIBAIOT

3) Cmecu, B KOTOPBIX MEJIKHUE KaleabKy KaKoW-T100 KUIKOCTH PaBHOMEPHO pacIpe/IesieHbI
MEX Ty MOJICKYJIaMH JPYro# KUIKOCTH, HAa3bIBAIOT

4) PacTtBOp, B KOTOPOM JTaHHOE BEIICCTBO MPH JTAHHOM TeMnepaType OoJIBIIIE HE PACTBOPSIETCA,
Ha3BIBAIOT

3-51 YACTh.

CocraBbTe 1 HaliguTe KO3PPUIHEHTHI J1JI51 YyPABHEHU XUMHYECKUX PeaKIMii:
a) TOpeHHs BOAOPOIa

0) TOpeHHUS JIUTHS

B) B3aMMOJIHCTBHSI BOJOPO/Ia U XJI0pa

T) B3aumoieicTBus Bogopoaa 1 CuO

1) B3aMMOJICHCTBHE BOJIBI C OKcHI0M (pochopa

€) B3aUMO/ICHCTBHUE BOJIbI C HErallleHOW U3BECThIO

BAPUAHT 2.

1-91 yacTh

1. Campblii pacnipocTpaHeHHbI XUMHYECKHH 3J1eMeHT BO BeesieHHoii:
a) BOJIOPO/T

0) KUCIOpO

B) cepa

T') JKeJe30

2. JlaTa OTKPBITUS KUCJIOpPOaA:

a) 1 urons 1874r.

0) 1 aBrycra 1774r.

B) 1 cents10ps 1884r.

r) 1 oxTs10pst 1678r.

3. IIpu npokaJIMBaHUM OKCHIA PTYTH KPOMe PTYTH MOJy4aeTcs emé:
a) KUCIIOPOJ

0) BoOpOI

B) aproH

T') HEOH

4. BeulecTBa, ycKOpsilOIye XMMHYECKHE PEAKIIUH ITO:

a) pacTBOPEI

0) cmecu



B) BO3yX

I') KaTaJlu3aTopsbl

5. Uto nMeeT KMCJIOPO/ KAK BellecTBO:

a) BKYC

0) 00BbEM

B) LIBET

I) 3amax

6. B Bo31yXe Kkuca0poaa no 00béMy:

a) 78%

0) 2%

B) 21%

) 23%

7. JIsisi ropeHusi BelmecTBa HEOOXOAUM JA0CTYI:
a) BOJI0OpoJia

0) kuciopoaa

B) aJIFOMUHUS

') KpEMHUS

8. Peaknum, nporekawinue ¢ BbljeJeHUEeM JHEPruu Ha3bIBaKOTCS:
a) 9K30TepMUYECKUMHU

0) PHAOTEPMHUUECKUMU

B) KaTaJUTHYECKUMU

9. K :XuakoMy TOIJIMBY OTHOCUTCS:

a) Topd

0) MmeTaH

B) HEPTH

T') YyroJib

10. Bogopoa MOKHO MOJYYHMTH NMPU Peakmuu MeTAJLJIOB C:
a) KUCIIOTOU

0) comblo

B) OKCHJIaMH

T') pTYyThIO

11. Eciu Boopo/a cpearupyer ¢ KUCJI0POAOM, MOJYUHTCS:
a) BO3IyX

0) meTaH

B) BOJia

T') YIJIEKUCIBIN Ta3

12. BoccTaHOBUTEJIbHBIE CBOIICTBA BOJOPO/I MPOSIBJISAET B PEAKUMSIX C:
a) OKCUJaMH METAJIJIOB

0) BoJI0M

B) PTYTHIO

') MEJIbIO

13. Cmecu, B KOTOPBIX MeJIKHE YaCTHIbI TBEP/IOr0 BellecTBa PABHOMEPHO pacipe/ie/ieHbl
MeEKIYy MOJIEKYJIaMHU BO/Jbl, HA3bIBAIOT:

a) B3BeCH

0) pacTBOpHI

B) CYCIIEH3UHU

T') SMYJIbCUU

14. BemecTB0o, XOPO1I0 PACTBOPUMOE B BOJIE:
a) Men

0) rurc

B) IJIMHA



r) caxap

15. IIpudop, ¢ NOMOMIBLI0O KOTOPOI'0 NPOBOASAT PeaAKUMI0 CHHTE3a BO/Jbl, HA3bIBAETCH:
a) apeoMeTp

0) aBOHIOMETD

B) CIIUIOMETD

I') MAHOMETP

16. MeToa onpesiesieHUs1 COCTaBa BellecTBA MYTEM MX pa3JioskeHHs Ha 0osiee MPoCThIe
Ha3bIBAIOT:

a) aHAJIM30M

0) cHHTE30M

B) GmIbTpanuei

') TUCTUIUISAIUEH

17. MakcumaabHasi IVIOTHOCTH BO/IbI NIPU ONpeaeéHHON TeMIepaType:

a) 4 r/em®

6) 0 r/cm®

B) 100 r/cm®

r) 1 r/em®

18. Boxa pearupyer npu o0bI4HOM Temneparype c:

a) TaIIeHO U3BECTHIO

0) muTHeM

B) IIMHKOM

T) YIJIepo0oM

2-5s1 4aCTh

BceraBbTe nponyiieHHoe CJI0BO:

1) CnoxHbI€ BeIecTBa, KOTOPhIE COCTOST U3 IBYX JIEMEHTOB, OJIUH U3 KOTOPBIX KUCIOPO/I,
Ha3bIBAIOTCA .

2) KonnuecTBo TEMIOTHI, KOTOPOE BBIJAEISETCS WK MOTJIOUIAeTCS MPH XUMUYECKOU PEeaKIIUH,
Ha3bIBAIOT apdexTom.

3) OnHOPOIHBIE CUCTEMBI, COCTOSIIIIME U3 MOJIEKYII PACTBOPUTEINS U PACTBOPEHHOTO BEIIIECTBA,
MEXIY KOTOPBIMU MTPOUCXOAUT (PU3HUECKOE U XMMHUECKOE B3aUMOACHCTBHE, HA3bIBAIOTCS

4) PactBop, B KOTOPOM JJaHHOE BEIIECTBO IIPU JAHHOU TeMIepaType eié MOKET pacTBOPATHCA,
Ha3bIBAIOT

3-51 YACTh.

CocraBbTe 1 HaliguTe KO3(PPUIIMEHTHI JJI51 yPABHEHU XUMHYECKUX PeaKIMii:
a) TOPEHUs ATFOMUHHUS

0) ropeHus yriaepoaa

B) B3aMMO/ICHCTBHSI BOJIOPO/IA U CEPBI

T') pPa3I0XKEHUS BOJIBI

1) B3aMMOJIeCTBHE BOJIBI ¢ OKCHI0M cephl (V)

€) B3aUMO/JICHCTBUE BOJIbI C TUTHEM

OTtBeTbI:

Bapmuanr 1.

1-51 yacTh.

gl Jho Jut Jiz Jis Jia Jos Jho Ja7 Jis ]

2-1 4acThb.
KaTaJH3aTopaMu

2) TEPMOXUMHYECKAM
3) SMyIBCUSAMU




4) HeHaCBIIEHHBIMHU

3-11 4ACTh.

a) 2H>+ O2=2H>0

0) 4Li+ O2=2LioO

B) H2+ Cl = 2HCI

r) CuO + Hz2=Cu + H.0
1) 3H20 + P2,Os = 2H3 PO4
e) H2O + CaO = Ca(OH):
Bapuanr 2.

1-51 yacTh.

[l Tl T J5 Yo Jl7 Jlo o Jao Ji1 Jjo Jius 4 Yoo Joe Ji7 Jhs ]
bl o e oo o folble T o T Jr J6 T Jr Io |

2-51 4aCTh.

1) okcunamu

2) TEII0BbIM

3) pacTBOpamu

4) HachIlLIEHHBIMU

3-1 4acTh.

a) 4Al+ 302 = 2Al203
0) C+ 02=CO02

B) Ho+ S=H>S

r) 2H,O =2H2+ O2

1) HoO + SO3= H2SO04
e) 2H20 + 2Li=2LiOH + H»

KonTpoabnasi pabGora Ne3 8 kiace

Tema: «OCHOBHBIE KJIACCHI HEOPraHMIE€CKHUX COGI[HHCHHﬁ. »
Bapuant 1
I. Boi0epu onun BepHbIi oTBeT(1 0aJ101 32 KaK/10€ BEPHO BBINOJHEHHOE 3a/laHie — Bcero 3
0aj1a).
1. ®opmyna cunmkara xkene3a(lll): a) NaSiOsz; 6) FeSOs; B) Fea(SiO3)s; 1) FeSiOs.
2. Kakas 13 npuBeJEHHBIX COJIEH pacTBOpUMA:
a) Zn3(PO4)2; 6) AgoCO3z; B) MgSiOs3; 1) NazSiOa.
3. Cpenu nepeyrcIeHHbIX PEakiui peakiue HeuTpain3alu SBIISICTCS:
a) Zn + 2HCI1 = ZnCl, + Hy;
0) 2KOH + H2SiO3 = K3SiO3 + 2H20;
B) CaO + H20 = Ca(OH)>;
r) 2Na + 2H20 = 2NaOH + Ha.
I1. BbiOepu 1 10110JTHM BEPHBbIH OTBET.
4. Boinumm Gpopmynny 6€CKHUCIOPOIHON KUCIOTHI, noAnuiny e€ Ha3Banue (1 6amn):
a) HCl; 6) KH; B) H3POs; 1) NaOH.
5. PactBop H3PO4 Oynet B3aumopeiictBoBath c: a) P ;6) Ag; B) Ni; 1) Cu.
Hanwuimm ypaBHEHHE COOTBETCTBYIONICH peakiuu (2 6ama).
6. YcTraHOBUTE COOTBETCTBHE MEXKTY (POPMYIION MCXOTHBIX BEIIECTB U

MPOAYKTAMH PEAKLNN

@opmyIibl BEIIECTB [IpoayKTHI B3aMMOJEHCTBUS
a) Fe + HCl — 1) FeCl;
0) Fe(OH),+ CO; — 2) FeCly + H>

B) Fe(OH); + HCl — 3) FeCl, + H,O



4) FeCOs; + H>
5) FeCO3 + H,0

a) 0) B)

II1. BimosiHu cieayrouue 3aJ{aHus:

7. Knaccudumupyii BemecTsa 1o Kiaccam, pe3ylbTat 0opMHU B BUIEC CBOTHON TaOIUITBI WITH
ciucka: CaO, NaOH, SOz, HCI, P20s, Ca(OH)., NaHSO4, ximopua HaTpusi, OKCHI
mapranua(VII), cepnas kucnora. [locnennue 3 Bemecrsa 3anuiy B Buae Gopmyi (4 6ana)

OKCHJBbI KHCJIOTHI OCHOBaHUsA COJIn

8. Jlonuiiy BO3MOXKHbIE YPaBHEHMSI peakLUi, YKakl UX TUI peakiuu (3 Oamna):
H,SO4 + Au = ...,
Li+H0=...,
Na2O + H.0 = ...,
Cu(OH)2 + HNO3 = ...
9. Pemn nenouky npeBpaleHuil, Ha30BU Bce BemlecTsa (3 6aa):
Li = Li2O = LiOH — Li3POa.
10. Paccumnraii maccy okcuaa docdopa (V), KOTOpsIit 0Opa3yercs nMpu B3auMOJICHCTBUN
dbocdopa maccoit 3,72r ¢ kucinopoaoMm (2 Gama
OTBETHBI
Konmponvnasa paboma no meme: «OcnogHble Kaccvl HOP2AHUYECKUX COCOUHEHUT)
Bapuant 1
I. Boi0epu onun BepHbIi oTBeT(1 02171 32 KaK10€ BEPHO BbINOJHEHHOE 3a/1aHue — Bcero 3
O0aja).
1. ®opmyia cunkata keaesa(Ill): B) Fex(SiO3)s;
2. Kakas u3 npuBeeHHBbIX coJieii pacTBopuma: 1) NaSiOs.
3. SIBasiercs peakumeit HeiiTpaauzanuu: 6) 2KOH + H,SiO3 = K3SiO3 + 2H,0;
I1. BbiOepu 1 10110JIHM BEPHbIH OTBET.
4. Boi0oepu ¢popmyiry deckuciopoanoi kucjaorsl (1 6amn): a) HCl — comstHas kuciora;
5. PacTtBop H3PO4 Oyner B3aumoaeiictBoBaTth ¢ (2 6amia):
B) Ni; 2H3PO4 + 3Ni = Ni3(PO4)2+3H21.
6. YcTaHOBHUTE COOTBETCTBHUE MEXTY (DOPMYIIOM HCXOTHBIX BEIIECTB U
MPOAYKTAMU PEAKLUN

DopmyIibl BEIECTB [IpoayKTHI B3aUMOJEHCTBUS
a) Fe + HCl — 1) FeCl;

6) Fe(OH)z + CO;, — 2) FeCl, + H,

B) Fe(OH),; + HCI — 3) FeCl, + H,O

4) FeCOsz + H,
5) FeCOs3; + H,0O

a) 0) B)

2 5 3

I11. BeinosiHu ciepyromme 3aaHus:

7. Knaccuduuupyii BemecTsa no Kjiaccam (4 6amia):
Okcuownl: CaO, SO2, P20s5, Mn207

Kucnomut: HCI, H2SO4



T'uopokcuowi: NaOH, Ca(OH)3,
Coau: NaHSO4, NaCl,
8. lonum BO3MOKHbIe YPABHEHHSl PeaKUMii, yKaKUTe UX TUII peakuuu (3 damna):
H2SO4 + AU = He ugier ,
2Li + H2SO4 = Li2SO4 + H21, (3ameriienue)
Na20O + H20 =2NaOH , (coenunaenus)
Cu(OH)2 + 2HNO3 = Cu(NO3)2 + 2H20, (oOmeHa)
9. Pemn neno4ky npeBpaiieHuii, Ha30BUTe Bce BemecTBa (3 6amia):
Li = Li,O = LiOH — LisPOa.
4Li+ O2 = 2Li20
Li.O + H,O = 2LiOH
3LIOH + H3PO4 = LisPO4 + 3H.0
10. PaccunTaiite maccy oxkcuaa gocdopa (V), koropblii o6pasyercst npu B3auMo/ieiicTBHU
docdopa maccoii 3,72r ¢ kucaopoaom (2 6amna).

Hano: Pemenne:
m(P)= 3,72e. VYpaBHEHUE peaklnu:
3,722Xe.
m(P20s)= x 2. 4P + 50, = 2P205

n 4 monv 2 mons

M 31 e/monw 142 2/monw

mlil24 22842

X=8,52 2. Omeem: m(P.0s)= 8,52 2.

Bapuant 2
I. Boi0epu onun BepHbIi oTBeT(1 02171 32 KaK10€ BEPHO BbINOJHEHHOE 3a/1aHue — BCcero 3
O0aja).
1. ®opmyna pocdara meau(Il): a) Cuz(POs)3; 6) Cus(POs)2; B) CuSiO3; 1) CusP2.
2. Kakas u3 mpuBeICHHBIX COJIEH pacTBOpHUMA:
a) Zn3(PO4)2 6) AgNOs; B) KoSiO3z; 1) NaCl.
3. Cpeny nepeyrciIeHHbIX PEakIuil peakiueil HeuTpanru3aluuu siBIsSeTC:
a) Fe + 2HCI = FeClz + Hy;
0) K20 + H,SiO3 = K3Si0Os + H20;
B) Ca(OH), + H2SO4 = CaS0; + 2H20;
r) 2Na + 2H20 = 2NaOH + Ha.
I1. BbiOepu 1 10110JITHM BEPHbIH OTBET.
4. Boibepure hopmyny conu v noanuuiu e€ Hazpanue(1 6amn):
a) HClO4; 6) KOH; B) NasPOs; r) HOH.
5. PactBop KOH 6yner B3aumoneiictBoBath c: a) NaOH; 6) Ag; B) H20; 1) CO2
Hanwuim ypaBHEHHE COOTBETCTBYIOIICH peakiuu (2 6aia).
6. YcTaHOBHTE COOTBETCTBUE MEXKIY (DOPMYIION UCXOIHBIX BEIIECTB U MPOIYKTAMH PEAKIU)

DopmyJIbl BELIECTB IIpoaykThl B3auUMOIEUCTBUSA
a) Mg + HCl — 1) MgCl:

6)Mg(OH)2+ CO2 — 2) MgClz + H2

B) Mg(OH), + HCl — 3) MgCl2 + H20

4) MgCOs3 + H»
5) MgCOs + H.0

a) 0) B)

. I11. BeimoJiHu ciaeayroumue 3aiaHus:
7. Knaccudumupyii Bemiectsa mo, pe3yibrat 0hopMu B BUAE CBOJHON TAOIUIIBI WIIH CITUCKA!



Al;03, HCI, Fe(OH). , HNO3z, SOs, CaCly, cunukar nutus, cyiabdar meau, pochopHas Kuc
nota, runapodocdar marpus. [locnennue 4 BenecTBa 3anuimy B Buae Gopmyin (4 6amra)

OKCHJbI KHCJIOTHBI OCHOBaHUsA COJIn

8. Jlonuiy BO3MOKHbIE YPaBHEHMSI peakLnii, YKaki UX TUIl peakiuu (3 Oama):
SO3;+H,0=...,

Na + HO = ...,

Li,O+HO0=...,

Ca(OH)2 + HNOz = .....

9. Pemn nenouky npeBpallieHui, Ha30BU Bce BellecTsa (3 6aa):

K =+ K20 = KOH —+ KNO3

10. Onpenenure Maccy yriieKMUCIOTO Ta3a, KOTOPhI 00pa3yeTcst Mpu B3aUMOJIEHCTBUM 3 T
yriiepojia ¢ KUcJIopoioM (2 6anmna)?

OTBETHBI
Konmponvnaa paboma no meme: «Ocnognwle Knaccol Heopeanu4ecKux coeOuHenuin)
Bapmuanr 2
I. Boi0epu oauH BepHbIii oTBeT(1 02171 32 Ka:K10e BepHO BbINOJHEHHOE 3aJaHUe — Bcero 3
0ajia).
1. ®opmyua ¢pocdara meau(Il): 6) Cuz(POa)2;
2. Kakasi u3 npuBeIeHHBIX coJieii pacTBopuma: B) ZnSiOz3;
3. SIBasiercs peaknueii HeiiTpanuzamun: B) Ca(OH)2 + H.SO4 = CaSO4 + 2H20;
I1. BbiOepu 1 10110JITHM BEPHBbIH OTBET.
4. Boioepure popmyJry coau(1 6amn): B) NasPOs — docdar Hatpus;
5. PactBop KOH 6yaer B3aumojeiicTBoBaTh ¢ (2 6ama):
r) CO2 ; CO2+ 2KOH = K>CO3 + H,0
6. YcTaHOBHTE COOTBETCTBUE MEXKIY (DOPMYIION UCXOIHBIX BEIIECTB U MPOIYKTAMU PEAKIUA)

dopmyJibl BEIIECTB [IpoayKThl B3aUMOICUCTBUSA
a) Mg + HCl — 1) MgCl;

6)Mg(OH)2+ CO, — 2) MgCl; + H2

B) Mg(OH), + HCl — 3) MgCl> + H20

4) MgCOs3 + H»
5) MgCOs + H.0

a) 0) B)

2 5 3

II1. BoimosiHu cieayrouue 3aaHus:
7. Knaccudunupyiite BemecrBa 1o kjaaccam (4 6anna).

Oxcuowi: Al203, SOs3,

Kucaomuwr: HCI, HNO3, H3PO4
T'uopoxcuowt: Fe(OH)z,

Conu: CaC|2, LizSiOs, CuSOg4, Na2HPO,

8. JlonumuTe BO3MOKHbIe YPABHEHHMS peakumii, ykaxure ux Tun (3 6amia):
SOz + H20 = H2SOq4 , (coemuueHus)

Ca(OH)2 + H20 = e uzer ,

Li,O + H,0O = 2LiOH , (coeauueHus)



Ca(OH); + HNO3 = Ca(NOs3); + 2H20, (06Mena)

9. PemmTe 1enoyky npeBpailieHnii HA30BUTe Bee BemecTBa (3 Oamia):
K = KO = KOH —+ KNO:s.

4K + 02 = 2K20

KaJIMI KUCJIOPOJ OKCHJI KaIus

K20 + H20 = 2KOH

OKCHJT TUTHSI BOJIa TUIPOKCHUT KaTUsI

KOH + HNO3z = KNO3 + H>O

TUIPOKCHUJT KISl a30THASI HUTPAT BOAA

KHCIIOTA KaJusl

10. Onpeaenure Maccy yrijeKUcJI0ro raza, KOTopblii 00pa3yercsi Ipu B3auMoeiicTBUM 3 T
yrjepojaa ¢ Kucjaopoaom (2 6ama)?

Hano: Pemenne:
m(C)= 3 e. VYpaBHeHUE peaklnu:
JeXe.
CO=7 C+0:=C0:

n 1 monv 1 monw

M 12 o/monw 44 2/monw
mil2a44e.

X=11 2. Omeem: m(COz)= 11 2.

I'opoBasi KOoHTpOJbHAsA padoTa MO XUMHHU. 8 KiIacc.

Bapuant -1

Yacrtp — |

Al. Onpenenure, rje NEPEYMUCICHbI TOJHKO Ha3BAHMS BEILIECTB.

1) mpoBoJIOKa, aIFOMUHHI 2) YrIEKUCIBIN Ta3, KUCIOPOJT
3) crakaH, CTEKJIO 4) cepebpo, KOJIBIIO

A2. Kakoe U3 nepeyucICHHbIX SIBJICHUI He ABJISAETCH XUMUYECKUM?
1) pkaBieHUE keles3a 2) MmaBJieHUE MeTalia
3) ropenue yris 4) cKucaHue MoJIOKa

A3. Kucnopoa — npocToe BEelecTBO, Tak Kak

1) ero mousekyna 06pazoBaHa aTOMaMH Pa3HBIX XUMUYECKHX 3JIEMEHTOB
2) COCTOMT U3 CMECH Pa3HBIX BEIIECTB

3) ero mojekyina oOpa3oBaHa aTOMaMH OJHOTO XUMHUYECKOTO dJIEMEHTA
4) saBiseTCs Ta3000pa3HBIM

A4. B kakom cinydae pedb UIAET O KUCIOPOJIe KaK O XHMHYECKOM dJieMeHTe?
1) kucnopon - GeclBETHBIN Ta3 2) KUCTOPOI HEOOXOAUM JUIS BIXaHUS U TOPEHUS
3) KHCTIOPOJI BXOJUT B COCTaB BOJbI  4) KHCIOPOJI BXOJUT B COCTaB BO3IyXa

AS. CKOJBKO aTOMOB COJICPKHUTCSA B BEIIECTBE, COCTAB KOTOPOTO BBIpaXKaeTcs: GopMyIoit
NHsNO3 ?
)3 2)4 3)7 4) 9

A6. Homep nepuoia j1st a1eMeHTa XJI0p — 3T0
1) 1 2) I 3) VI 4) VI



A7. Ha 3apsn siapa ¥ 4uClIO 3JIEKTPOHOB B aTOME yKa3bIBaeT
1) mopsiAKOBBIM HOMEp AJIeMeHTa  2) HOMep IMepHuoja
3) HOMep TpyYIIIBI 4) oTHOCUTEIbHAS aTOMHAsl Macca 3JIEMEHTa

A8. Atom xj10pa COAEPKUT Ha BHELIHEM SHEPIreTHUECKOM YPOBHE
1) 3 anektpona 2) 7 anektponoB 3) 17 snektpoHoB  4) 35 35eKTPOHOB

A9. PacripeenieHre 3J€KTPOHOB 110 YHEPTETUYECKUM YPOBHSIM B aTOME ATFOMUHUS
1) 2e,8e,3¢e 2) 2e,5¢,8 3) 2e,8¢,4e 4) 2e,3e

A10. Kakyro cBsi3b 00pa3yroT Mexay co0o0it aToMbl B MoJieKysie kuciaoposa (02)?
1) KOBaJIEHTHYIO MOJIIPHYIO 2) NOHHYIO

3) KOBaJICHTHYIO HETOJISIPHYIO 4) MeTaIN4ECKYIO

A11. Kakoii TNl KpUCTaNINYECKON PEIETKH XapaKTepeH JUlsl Men?
1) Merannnyeckass 2) moHHasg  3) aTOMHas 4) MmonexkynspHas

A12. EnvHnna u3mMepeHus MOJIIPHOM MaccChl
1) rpaMmMm  2) rpamm/mMoiib 3) monp  4)nutp/mMoib

A13. ®opmyIbl OKCHIA U KACTOTHI
1) MgO u KNOs 2) CaO u HNOs3 3) NaOHwu HCl 4) AbOz u KOH

A14. Kakas coyib B paCTBOpPE pacnagacTcs Ha HOHbI

1) Caz(POa):2 2) NaxSOq 3) CaCOs 4) BaSOq
Al5. ®opmyna cynbhara Kaaus
1) KzSO4 2) K2S0s 3) KoS 4) CaSOq4

A16. OerondTanerH CTAaHOBUTCS MaJIMHOBBIM B paCTBOPE
1) NaCl 2) NaOH 3) HCI 4) NaNOs

Al7. K xakomy TUIIy OTHOCUTCS JaHHAs XUMHYECKasl peaKius
Na2O + H2SOs4 — NaxSO4 + H20 ?
1) pazmokeHuss 2) 3aMeIICHHS 3) coenuaennss  4) oOMeHa

A18. Peaxiueii coequHeHNs IBIIETCS
1) Fe(OH); —» Fe203 + H20 2) CaO + H,0 — Ca(OH).
3) CuSO4 + Fe — FeSO4+ Cu 4) HNOz+ KOH — KNO3 +H,0

A19. Cymma ko3 durrientoB B ypaBHenuu peakuuu  Fe + Clo— FeCls  pasna
1) 3 24 3) 5 47

A20. BepHbl 111 criepyronue Cy>KIeHHs 0 MpaBuiiax paboThl B 1abopaTopuu?
A) IIpu HarpeBaHHHU BelIeCTBa MPOOUPKY HYKHO JIEpKaTh BEPTUKAIBHO.
B) YtoO6BI noracuTh CIUPTOBKY, HY’)KHO HAKPBITh €€ (PUTHIIb KOJITAYKOM

1) BepHO TOJIBKO A 2) BepHO ToabKO B
3) oba cyk/IeHUs BEepHBI 4) oba cyxaeHUs HeBEPHBI



Yacte- 11

B1. YcranoBute cooTBeTCTBUE MEXAY (POpPMYIIOii BeliecTBa U €r0 Ha3BaHHEM.

O®OPMYJIA BEHIECTBA HA3BAHUME BEIHLIECTBA
A) O 1) yrnexucineri ra3
b) CO; 2) mnoBapeHHas COJb
B) H:0 3) CoJsiHas KucCiIoTa
I NaCl 4) KHuCIOPO.T

5) THAPOKCHUA HATPUSA
6) BOMA

B2. CooTtnecute hopmyny BelecTBa U €ro MOJIIPHYIO Maccy.

®OPMYJIA BEHIECTBA MOJISIPHASA MACCA (I/MOJIb)
A) N 1) 11
B) Li:O 2) 14
B) Si 3) 22
) Na 4) 23
5) 28
6) 30

B3. Uemy paBHa macca 2 Moub xkene3a? (Omeem oavime 6 ude yucia)

Yacrs 111
C1. 3akoHYuTh ypaBHEHHE peaKIIuu 0OMEHa, pacCTaBUTh KO3(PPHUITMEHTHI. 3anmucaTh MOJTHOE U

COKpAaIll€HHOC HOHHOC YpaBHCHUA.
Cu(OH)2 + HNO3 —> ... +...

I'opoBasi KOoHTpoOJILHAs padoTa Mo XUMHH. 8 KJIacc.

Bapuanr-2
YacTs - |
Al. Onpeznenure, Te MEPEUUCICHBI TOJIBKO Ha3BaHUS BEIICCTB.
1) >xene3o0, HOX 3) crakaH, CTEKIIO
3) pTyTh, CEpa 4) cepedpo, KOJIBIIO

A2. Kakoe U3 nepeyucaeHHbIX SBJICHUH SIBJISIETCH XUMUUYECKUM?
1) pa3nokeHHe BOJbI Ha KUCIOPOJI U BOJOPOI IO ISHCTBUEM DIICKTPUUECKOTO TOKA
2) TasiHUE CHera 3) KHUIICHHUE BOJIBI 4) 3aMep3aHHE BO/IbI

A3. . Bojga — ciosxHO€ BellecTBO, TaK Kak

1) eé€ monekyna o6pa3zoBaHa aTOMaMU Pa3HBIX XMMHUYECKUX 3JIEMEHTOB
2) COCTOMT U3 CMECH Pa3HBIX BEIIECTB

3) e€ Monekyna oOpa3oBaHa aTOMaMU OJTHOTO XMMHYECKOTO DJIEMEHTa
4) ABISAETCS KUIAKOCTHIO

A4. B kakom cimydae pedb UIET O KUCIOPO/JIe Kak O MPOCTOM BelecTBe?

1) KHCTIOpOJ BXOJUT B COCTaB OKCHUJIOB 2) KUCIOPOJ BXOJUT B COCTaB BOJIbI
3) Monekyna 030Ha COCTOUT U3 TPEX aTOMOB KHCIIOPO1a

4) KHCIOPO/I BXOJIUT B COCTaB BO3AyXa

A5. CKOJBKO aTOMOB COJICPKHUTCS B BEIIECTBE, COCTAB KOTOPOTO BhIpaxkaeTcs (hopMmynoi



NaHCO3 ?
1) 3 204 35 4)6

A6. Homep rpynmsl ajis 37€MeHTa MarHui — 3To

1) 1 2) I 3) IV 4) V

A7. Yucno sHepreTHYeCcKX ypoBHEH, 10 KOTOPBIM PacIpeAeiICHbI JIEKTPOHBI B aTOME, PaBHO
1) mopsiIKOBOMY HOMEpPY dJI€MEHTA 2) HOMEpY mepuojia

3) HOMepy I'pyHIIbI 4) 3apsny sapa

A8. AToM ¢Topa conepKUT Ha BHEIIHEM SHEPreTUYECKOM ypOBHE
1) 2 anextpona 2) 7 anextpoHOB 3) 9 anekrpoHoB  4) 19 snekTpoHOB

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

A10. Kakyro cBsi3b 00pa3yroT Mexay co0o0it aToMbl B MoJIeKysie cepoBogopoa (H2S)?
1) KOBaJICHTHYIO MOJIAPHYIO 2) NOHHYIO

3) KOBaJICHTHYIO HETIOJISIPHYIO 4) MeTalTM4ECKYIO

A11. Kakoii THIT KpUCTAJUTUUECKON peméTku XapaktepeH st cyxoro jbaa (CO2)?
1) Mertannnyeckass 2) moHHasg  3) aTOMHas 4) wMonekynspHas

A12. B Kakux eIuHUIIAX U3MEPSACTCS MOJISIPHBIN 00bEM?
1) mutp/mMosib ~ 2) TpaMM/MOJIb 3) momp  4) nutp

A13. ®opmynbl OCHOBAHHS M COJIH

1) SiO2 u NaCl 2) Mg(OH)2 u ZnSO4 3) Ca(OH)2u HCI 4) CaCOsz u Fe;03
Al4. ®opmyna BelecTBa, KOTOPOE B paCTBOPE He pacnaaaercss Ha HOHBI
1) Ca(NOa)2 2) Ba(OH). 3) Zn(OH)2 4) NaxSO4

Al5. ®opmyna kapOboHaTa KaIus
1) CaCOs3 2) KoCO3 3) Ca(NOy)2 4) CaSO3

A16. MetuiiopaHx CTaHOBHUTCSI PO30BBIM B pacTBOPE
1)  NaCl 2) KNOs 3) NaOH 4) HCI

Al7. K xakomy TUITy OTHOCUTCS JaHHAs XUMHUYECKasl PeaKiius
Hg(NO3)2 + Cu — Cu(NOs)2 + Hg ?
1) paznoxxkeHust 2) 3aMelICHUS 3) coenmuaenust  4) oOMeHa

A18. Peakuuent pas3iioxeHus ABISAETCS
1) NaOH + HCI —» NaCl + H.0 2) BaO + H20 — Ba(OH):
3) NaCl + AgNO3 — AgCl + NaNOs 4) KCIO3 - KCI + O

A19.Cymma kodddunrentoB B ypapaenuu peakiun  Li + O2 — Li2O  paBHa
1)3 2)4 3)6 4) 7

A20. BepHnsl J1u creayronme Cy>KJIeHHs 0 MpaBuiiax padoThl B 1abopaTopuu?
A) IIpu HarpeBaHMHM BelIeCTB MPOOUPKY HY)KHO JIepXKaTh B BEpXHEH 4YacTH MJIaMEHU



B) YToO6BI moracuTh CIMPTOBKY, HY)KHO 33yTh TUIaAMS.

1) BepHO TOJIBKO A 2) BepHO ToJbKO B
3) oba cyx/eHust BEpHBI 4) oba cyXaeHus1 HeBEpHBI
Yacrs - |1

B1. YcraHOBUTE COOTBETCTBHE MEXK]y HA3BAaHHEM BEIIECTBA M €0 (POPMYIIOH.

HA3BAHUE BEHHIECTBA D®OPMYJIA BEHIECTBA
A) Boma 1) CO2
b) yrnekwucnerii raz 2) NaCl
B) cepnas kuciota 3) HCI
I') moBapeHHas coJb 4) H2SOq4
5) O,
6) H.O
B2 VYcranoBuTe cooTBETCTBHE MEXAY (POPMYIION BELIECTBA U €TI0 MOJISIPHOM Maccoil.
D®OPMYJIA BEHIECTBA MOJIAPHASI MACCA (I'’'MOJIb)
A) O 1) 6
b) Mg 2) 12
B) CHs 3) 16
rn cC 4) 24
5 32
6) 40

B3. Yemy paBHa macca 3 Mok cepbl? (Omeem 3anuwiume 8 uoe 4ucia)

Yacrts 111
C1. JlonumwuTte ypaBHEHUE PEaKIui 0OMEHa, pacCTaBbTe KOAPPHUIIMEHTHI.  3alUIINTE IMOJTHOE
Y COKpaleHHOe HOHHOE YpaBHEHHUSI.

K3:POs + AQNO3 — ... +.. .



I'onoBasi KoHTpOJILHAsA padoTa MO XuMHHU. 8 KJIacc.
Bapuant — 3
Yacrp — |

Al. OnpenenuTte, rae NEPeUnCICHbI TOJIbKO Ha3BaHUs BEILIECTB.
1) Boma, cupt 2) mpoOupka, CTeKIIO
3) alroMUHUM, IPOBOJIOKA 4) 30510TO, KOJIBLIO

A2. BepHbI U CIIEYIOIINE CYXICHUs?
A) PacnipocTpaHeHue 3anaxa AyX0B — 3TO XUMUYECKOE SIBJICHUE.
B) T'openue 6eH3uHa — 3TO PHU3HUYECKOE SIBJICHUE
1) BepHO TOJIBKO A 2) BepHO TOJBKO B
3) o0a cyx/1eHUs BEpHBI 4) o0a cyxJeHNsI HEBEPHBI

A3. Kakoe 13 BemiecTB OTHOCUTCS K IPOCTHIM?
1) cepHas kuciaora 2) yriekucislii ra3  3) Boja 4) KHCIOpPOJ

A4. B kaxom ciyyae peub UJIET 00 a30Te KaK 0 XUMHUYECKOM 3JIeMEeHTe?
1) a3oT - 6ecuBeTHbIN ra3 2) a30T HE NOIEPKUBAET IbIXaHUS U TOPEHUS
3) a30T BXOAWT B cocTaB Oenka  4) a30T BXOJHUT B COCTaB BO3/yXa

AS. CKOJIBKO 3JIEMEHTOB COJIEPKHUTCS B BEILLIECTBE, COCTaB KOTOPOTo BhIpaxaercst hopmynoi
CuOHNO3 ?
1)3 2)4 3)5 4) 7

A6. Homep nepuojia 1y1st aueMeHTa cepa — 3To
1) 1 2) I 3) VI 4) VI

A7. Ha yncro 371eKTpOHOB Ha BHEITHEM SHEPreTUYECKOM YPOBHE B aTOME YKa3bIBAaeT
1) mopsAKOBBIN HOMEp AJIEMEHTA 2) HOMED Iepuoaa
3) HOMep TPYIIIIBI 4) oTHOCUTEINIbHASL AaTOMHAS Macca dJIeMeHTa

A8. AToM XJ10pa COJIEPKUT HA BHEITHEM SHEPreTUYECKOM YPOBHE
1) 3 anektpona 2) 7 anektpoHoB 3) 17 anmektpoHoB  4) 35 31€KTPOHOB

A9. PacnipesiesieHre 3JEKTPOHOB 110 SHEPTETHUECKUM YPOBHSIM B aTOME KPEMHUS
1) 2e,8¢,4e 2) 2¢,4e,8¢ 3) 2e,8¢,3¢e 4) 2e,4e

A10. Kakyto cBsi3b 00pa3yroT Mexay co0oit atombl B MoJiekyiie azoTa (N2)?
1) KOBaJCHTHYIO MOJSPHYIO 2) HOHHYIO
3) KOBaJIEHTHYIO HETIOJISIPHYIO 4) MeTaJUINYECKYIO

A11. Kako¥i THIl KPUCTAJNINYECKON PEIIETKH XapaKTEepeH JUlsl Jkese3a’?
1) Metannuyeckass 2) moHHas  3) aTOMHas 4) MonexkynspHas

A12. EnvHuna u3MepeHnsi KOJIMYECTBA BEILECTBA
1) rpamm  2) rpamm/mMoIb 3) ™momb 4) nutp/mMoIb

A13. ®opmyna KUCIOTHI U OCHOBaHUS
1) NaNO3z u KOH 2) HClu Fe(OH); 3) HNO3 u CaO 4) KOH u ZnSO4



Al4. ®opmyna BemiecTBa, KOTOPOE B paCTBOPE pacmlagaeTcs Ha MOHbI
1) Cu(OH) 2) BaSOq 3) AgNOs 4) H:SiOs

A15. BermectBo, popmyia kotoporo Fex(SOa)s3, Ha3biBaeTCs
1) cynsdar xenesa (1) 2) cynsdar xenesa (1) 3) cynpdur xeneza (1)  4) cynbdur xenesa

(1)

A16. OeHONPTATIEHH CTAHOBUTCS MAJIMHOBBIM B PAaCTBOpE
1) NaCl  2) Ca(OH)2 3) NaSOs 4) HNOs

Al7. K kakomy THITy OTHOCHUTCS JaHHASI XUMHUYECKas PEaKIIHsI
CuSO4 + NaOH — Na»SO; + Cu(OH); ?
1) pasnoxeHuss 2) 3aMeUICHUS 3) coenunenuss ~ 4) oOMeHa

A18. Peaxmueil coeqMHEHUS IBISIETCS
1) KCIOz —» KCI+ 03 2) CaO + H,O —» Ca(OH):
3) KBr + Cl, — KCI + Br2 4) HNOs+ KOH — KNO3 +H20

A19. Cymma kodddunmentoB B ypasHennu peakuun  FeO + C— Fe + CO2  paBHa
1) 4 2)5 3) 6 4) 8

A20. Bepssl 11 crieayomue CyKJASHUS 0 MpaBuiiaXx padoTel B 1abopaTtopun?
A) Ilpu HarpeBaHuM BEMIECTB MPOOUPKY HYKHO JIep>KaTh B HIDKHEH YacTH IJIaMEHU
b) [Ipu HarpeBanuu BeniecTBa OTBEPCTUE MPOOUPKH HYKHO HAMPaBIATh B CTOPOHY OT ce0s U OT

TOBApUIIA.

1) BepHO TOJIBKO A 2) BepHO TOIBKO B

3) 00a cyX/IeHHs BEPHBI 4) 06a cyXaeHHS HEBEPHBI
Yacts- 11

B1. YcranoBute cOOTBETCTBUE MEXTY (DOPMYIION BEIIECTBA U €0 Ha3BaHUEM.

®OPMYJIA BEHIECTBA HA3BAHUWE BEHIECTBA
A) O 1) yraekucinbli ra3
b) CO2 2) moBapeHHas COJb
B) HCI 3) coJisHas KUCIIO0Ta
I NaOH 4) Kuciopon
5) rUIpOKCUI HATpUs
6) BOMA

B2. CootHecute hopMmyity BeleCTBa U €ro MOJIIPHYIO Maccy.

D®OPMYJIA BEHIECTBA MOJISAPHASI MACCA (I'/MOJIb)
A) F 1) 19
B) CaO 2) 20
B) Ca 3) 26
I) Fe 4) 38
5) 40
6) 56

Bb3. Yemy paBHa macca 2 MoJib anmoMuHus ? (Omeem 3anuwiume 6 uoe yucia)
Yacrs |1
C1. 3akOHUUTH ypaBHEHHE PEAKLIUU OOMEHa, pacCTaBUTh KOA((UIIMEHTHL. 3amucaTh MMOJHOE U



COKpPAaIlI€CHHOC NOHHOC YpaBHCHUA.
Na.SOs + Ba(NOs3), — ...+ ...
OTBETDI.

Bapmuanr - 1 Bapuant — 2 BapuanTt — 3
Yacrs | Yacrs | 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 18 4 18-2
19-4 19-4 19-3
20-2 20-1 20-2
Yactp — 11 Yactp — 11 Yacrte — 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 I'—6
3.112 3.96 3.54
3a Kakpli MPaBUILHBIN OTBET B WacTu | — 1 Gamn.
3a npaBuibHBIN 0TBET B yacTH |l — 2 6anna ( onleHuBaeTcs TNpaBHIIbHAS TMOCIEA0BATENBHOCTh

uudp), 1 06ana, ecnu gomyiieHa oHa omuoOkKa, 1Be omnoku u 6osee — 0 6amioB). B3. - 16amn
3a MpaBUIIBLHO COCTABJIEHHbIE YpaBHEHUs peakiuu yacTu |11 — 4 6amia ( mpaBuiIbHO

cocTaBJIeHbl (POPMYIIbI MPOIYKTOB peakuu - 10am1, MpaBUIIBHO paccTaBiIeHbl KOA(PPUIIHEHTHI
+ 1 Gayu1; MpaBUIIBHO 3alMCaHbl MOHHBIE ypaBHEHUs + 2 Oanna:; utoro: 4 6amia)

HUTOI'O: 29 6a/710B. Kpurepun oueHkm.



«5» -0t 29 1o 26 6auioB
«4 »-ot 25 no 20 6a/uioB
«3»-o0t1 19 no 13 6amios
«2» -mMeHee 13

9 knace
Kontpouabnast padoras Nel 9xinace mo reme: «JIEeKTPOIUTHYECCKAS
aucconranusa. XuMuyecKue peakumu B pacTBopax»

Bapuanr 1.
1. Tecr.
1. UTto Takoe 31eKTpOIUTHYECKAs AUCCOLHALIMS?

1) mporuiecc pacnaja 31eKTPOJIUTa Ha OTACIbHbBIE aTOMBI;
2) camopacriaj] BeIIecTBa Ha OT/IEJIbHbBIE MOJICKYIIBI,
3) npo1iecc 0oOpa30BaHUS HOHOB;
4) npouiecc pacraja 3JIeKTPOIUTa Ha HOHBI IPU PaCTBOPEHUU WIIN PACILIaBICHUH.
2 Kaxkoe ypaBHeHUEe qucconMaIuy 3anucato MpaBuibHO:
1)FeCI3 = Fe2+ + 3ClI-;
2) FeCI3 = Fe3+ + 3Cl-;
3) FeCI3 = Fe3+ + 2Cl-;
4) FeCI3 = Fe3+ + CI3-.
2. Kak Ha3bIBarOTCS 3JICKTPOJIMTHI, KOTOPBIC IPH JUCCOIMAIINNA 00Pa3yrOT KATHOHBI
BOJIOPOJIa | aHHOHBI KUCJIOTHOTO OCTAaTKa:
1) kucnoter; 2) ocHoBaHUS; 3) conr; 4) OKCHJIBI.
4 Uto 0003Ha"aeT BBIpAKEHUE «CTETICHD TUCCOITUAIINN KUCIOTHI paBHA 25%»:
1) 25% Bcex MOJIEKY KUCIOThI HE JUCCOLUUPYIOT Ha HOHBIL; 2) 25% BceX MOJIEKYJ KUCIOThI
JMICCOLMUPYIOT Ha HOHBI; 3) 25% Bcex 4acTull B paCTBOPE KUCIOTHI — HOHBL; 4) 25% Bcex
YaCTHUIl B PACTBOPE KUCIOTHI — MOJIEKYJIbI.
5. Kucnotnas cpena pactBopa onpezensercs:
1) katnorom Bosopoaa H+; 2) ruapokcun annonom OH-;
3) HammuueM o6oux HOHOB oJHOBpeMeHHO H+OH-; 4) npyrum noHOM.
6 . HMuauxaTtop — 3TO BELIECTBO, KOTOPOE MPU B3aUMOJICHCTBUH C JAHHBIM BEILIECTBOM:
1) o6pasyer ocazok; 2) obpasyer Boay; 3) oOpasyerT ras; 4) U3MEHSET IBET.
7 Jlnst onipeienieHyst HATMYUs B pacTBope cyibdaTt annoHa SO42— HE00X0uMO
N00aBUThH PACTBOP COAEPKALIMIL:
1) katuoH amomunus Al3+; 2) kap6onat annon CO32—; 3) karroH Bojopoaa H+; 4) katnon
Oapus Ba2+.
8...... [To TaGnuile pacTBOPUMOCTH OIPEIEIUTE, KAKOE U3 MEPEUUCICHHBIX BEIIECTB OTHOCUTCS
K HEIJIEKTPOJIUTAM:
1) NaOH; 2) CuS04; 3) Mg(OH)2; 4) HCI.
9. ®enondTanenH B MIETOYHON cpesie MPUOOpPETaeT OKPaCKy:
1) kpacHyt0; 2) MaTUHOBYIO; 3) CHHION; 4) PHOIETOBYIO.
10.  Kaxkas u3 JaHHBIX KHCIIOT SBJISETCS CHIIbHBIM 3JIEKTPOIUTOM:
1) cepnas; 2) kpemHueBast; 3) yronbHas; 4) dpochopHast.
II. 3anumuTe ypaBHEHHSI TUCCOIMAIINN BEIIIECTB.
AlI(NO3)3; Ba(OH)2;; HNO3.
[II Onpenenure T THAPOIM3A U CPELY PACTBOPA COJIEN
Cynbdur kanusi, cynbdar HaTpHs, XJIOPUI LIMHKA.
JlomuImTe U COCTaBbTE MOJIHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHUS PEaKIuil
CaCl2 + Na3PO4 =
MgCO3 + HNO3=



KonTposbHast padora mo teme: «JIeKTPOIUTHYECKAS TUCCOLMALHA.
XuMHYecKHe peakuuu B pacTBOpax»

Bapmuanr 2.
1. Tecr.
1. Kakue BeliecTBa Ha3pIBAIOTCS KPUCTAJUIOTHIPATAMU:
1) TBEpAbIE BEIIECTBA, B COCTAB KOTOPBIX BXOAUT XUMHUECKU CBA3aHHAas BOJIA;
2) TBEpAbIE BEIIECTBA PACTBOPUMBIE B BOJIE;
3) TBEpbIE BEllECTBA HEPACTBOPUMBIE B BOJIE;
4) TBEpabIE BEUIECTBA, PEarupyrone ¢ BOIOM.
2. Kakoe ypaBHeHue aucconuaniy 3anucaio MpaBUIbHO:
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 Ha3pIBatoTCs 37€KTPOIUTHI, KOTOPbIE MPHU AUCCOLMALNN 00Pa3yI0T KATHOHBI
MeTaljia 1 aHHOHBI KUCJIOTHOTO OCTaTKa:
1) kucnoter; 2) ocHoBaHUS; 3) conr; 4) OKCHIBI.
4, Uto 00603Ha"aeT BRIpAKEHUE «CTETIEHb TUCCOIMAITNY THAPOKCHIa HaTpust paBHA 40%»:
1) 40% Bcex MOJIEKya THIPOKCH 1A HATPUS HE IUCCOLMUPYIOT Ha HOHBI; 2) 40% Bcex MOJIeKyI
TUAPOKCUAA HATPUsI TUCCOUUMUPYIOT Ha MOHBI; 3) 40% Bcex yacTuil B pacTBOpE THAPOKCUIA
HaTpust — MoHbI; 4) 40% BcexX 4acTUIl B paCTBOPE MMIAPOKCHIa HATPUS — MOJIEKYJIBL.
5. [lenoyHas cpeaa pacTBopa ONMpeenseTcs:
1) katnorom Bosopoaa H+; 2) ruapokcua annonom OH-; 3) HanmnuueM 000X HOHOB
oxHoBpemenno H+OH-; 4) npyrum HoHOM.
6. Jlnis onpenienieHns: KUCIOTHOM cpefibl YA0OHO MOJIb30BAThCA MHAUKATOPAMHU:
1) peHondramenHoOM U JJAKMyCcOM; 2) METHUJIOpaHXeM U deHoipTarienHoM; 3) yHUBEPCATbHBIM,
JTAKMYCOM U METUJIOpaHXkeM; 4) YHUBEPCATHHBIM B (PEHOIPTATICHHOM.
7. Jliig onpenenienus: HAIWYKS B pacTBope xjopu annoHa Cl— HeoOxoaumMo 100aBUTH
PacTBOp COJIEPrKaIIIHIA:
1) katuon amomuHus Al3+; 2) kap6onat annon CO32—; 3) katnoH cepedpa Ag+; 4) KaTHOH
Oapus Ba2+.
8. .. Ecnu BelecTBO ABJISETCS AJIEKTPOJIUTOM, TO B TaOJIUIIE PACTBOPUMOCTH OHO
0003Ha4YeHO OYKBOIA:
1)M;2)H;3)7?4)P.
9.[nst onpenieNnieHys MIeI0YHOM cpeibl Y00HO MOJIb30BaThCsl UHIUKATOPAMHU:
1) makmycom; 2) METHIIOpaHKeM; 3) YHUBEPCATbHBIM, JAKMYCOM U METUIIOPAHKeEM; 4)
YHHUBEPCATbHBIM U (PeHONI(DTATCUHOM.
10. Kakast u3 JaHHBIX KUCIIOT SIBJISIETCS CIA0BIM 3JIEKTPOIUTOM:
1) cepHas; 2) consanas; 3) a3oTHasi; 4) yrojabHasl.
II. 3anumuTe ypaBHEHHSI TUCCOLMAIIUN BEIIECTB.
Sr(OH)2; ZnClI2; ; H2S04
[II Onpenenure T THAPOIM3A U CPELLY PACTBOPA COJIEHN
Hutpur Hatpus, cynbdaT TUTUs, XJIOPUI aTIOMUHUS.
JlomuImTe U COCTaBbTE MOJIHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHUS PEaKIuil
Na2S03 + HNO3 =
Na20+ H3PO4 =
OtBernl YacTu A
BapUAHT 1 2 3 4
1 4 2 1 2
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1 BapuanT 4acTtsb 2 2BapHaHT 4acTh 2
AI(NO3)3 =Al3+ +3NO33- Sr(OH)2 =Sr2+ +2 OH-

Ba(OH)2 = Ba2+ + 20H-  ZnCI2=Zn2+ + 2CI-

HNO3= H+ + NO3- H2S04=2H+ + SO

1 BapuanT 4actb 3 2 BapuaHT 4acTh 3

Cpena mennoyHast rTuApoJIu3 0 aHUOHY Cpena menoyHasi TuAPOIIN3 10 AHUOHY
Cpena HelTpanbHas TUIPOIU3 HE UAET Cpena HelTpanabHas TUAPOINU3 HE UAET
Cpena kucnasi THIPOIIN3 IO KATUOHY Cpena kuciasi THIPOIN3 10 KATUOHY

Kpurepuu oueHox :

npaBuibHOE BhINosHEeHHE 81-100% 3amanuii Tecta — oTMETKA «5»,
npaBuiibHOE BhINosIHEHUE 70-80% 3amaHuii TecTa — OTMETKA «4»
IpaBUiIbHOE BhINOJIHEHNE 50-69% 3ananuii Tecta — OTMETKA «3»
MpaBUIIbHOE BhIMIOJHEHUE 49% 1 MeHee 3aJJaHui TeCTa — OTMETKA «2»

KonTpoabnasi padoraNe2 mo reme «HemeTaniabn

Bapmuanr 1

WHCTpyKIUS 1)1 yYalmxcst

Tect cocrout u3 yacteit A, B u C. Ha ero BeInotHeHHE OTBOIUTCS 45 MUHYT. 3aqaHus
PEKOMEH/IyeTCs BBITIONHATE 10 TIOpsiKy. Eciiv 3aanue He yaaercst BBIOJHUTH Cpasy,
nepenanTe K creayromemMy. Eciau octaHeTcst BpeMsi, BEpHUTECH K MPOITYIICHHBIM 3aIaHHSIM.
Yacts A

K kaxxmomy 3aaHuio 4acTi A TaHbI HECKOJIBKO OTBETOB, U3 KOTOPHIX TOJIBKO OJIUH
NpaBWIbHBIN. BeiOepuTe BepHBIii, o Bamemy MHEHHIO, OTBET.

Al. B xakom psiy npeicTaBieHbl TPOCThIE BEIIECTBA-HEMETAIIbI:

1) xnop, HUKETB, cepedpo 3) xene3o, hocdop, pTyTh

2) anMas, cepa, Kaabluid 4) KUCIOPO, 030H, a30T

A2. XUMUYECKOMY 3JIEMEHTY 3-T0 neproaa V rpymnibl NepUoANYECKO CUCTEMBI
J.M1.MenpeneeBa COOTBETCTBYET CXeMa pacIpeesIeHUs SJIEKTPOHOB M0 CI0SM:
1)2,852)2,33)2834)25

A3. Y 3eMeHTOB NOATPYIIIBI YIepoa ¢ YBEIMYEHUEM aTOMHOTO HOMEPA YMEHBIIIAETCS:
1) aTomMHBIH paguyc 3) 4MCIO BaJICHTHBIX 3JIEKTPOHOB B aTOMax

2) 3apsan sapa atoma 4) 31eKTPOOTPULIATETbHOCTh

A4. Haubonee npoyHas XUMHUYECKasi CBA3b B MOJIEKYJIe

1) F2 2) CI2 3) O2 4) N2

AS. B3aumoselicTBre aMMHaKa ¢ XJIOPOBOJAOPOIOM OTHOCUTCS K PEAKIIHSIM:

1) pasnoxenus 2) coenuneHus 3) 3amerienus 4) ooMmeHa

A6. CokparienHoe noHHoe ypaBHeHue peakiuu Ag+ + Cl- [ AgCl

COOTBETCTBYET B3aUMOJICHCTBUIO MEXKy PACTBOPAMH:

1) kapOoHara cepeOpa U COISIHOM KHCIOTHI

2) HUTpaTta cepedpa U CEPHOI KUCIOTHI

3) HuTpara cepedpa U COITHON KHCIOTHI

4) cynbara cepeOpa U a30THOM KUCIOTHI

A7. T'opsas cBe4a racHeT B 3aKpBITOM MpoOKoit OaHKe, TOTOMY UYTO:

1) He xBaTaeT KucIopoa 3) MOBBILIAETCS COAEPIKaHUE a30Ta

2) moBsINIaeTCs TeMieparypa 4) o0pazyeTcst BOJASHOM map, racsuii miams

A8. C noMo1sko pacTBOpa CEpHOM KHCIOTHI MOKHO OCYIIECTBUTH IPEBPALICHHS:

1) mens [ cynsdat meau (I1) 3) kapbonat natpust [ okcua yraepona ( IV)



2) yranepoa [okeun yraepona (IV) 4) xnopun cepedpa [ xJ0poBoa0po1

Yacts B.

B1. Hemerammueckue cBoiicta B psay anementos Si [1 P [0 S [J Cl cnesa nanpaso:

1) He u3MeHs0TCA 3) 0CI1adeBaIOT

2) yeunuBarorcs 4) U3MEHSIOTCS IEPUOINYECKU

OTtBetoMm K 3aaHuio B2 sBnsiercs mocinenoBarenbHOCTh OYKB. 3amuIInTe BEIOpaHHbIE OYKBEI B
asi(haBUTHOM TIOPSIZIKE.

B2. Cmemenue paBHoBecust cucteMbl N2 +3H2 2 NH3 + Q B cTOpoHY IIpoiyKTa peakiuu
MPOU30UIET B CIIyvae:

A) yBenmu4eHUs! KOHIIEHTPAIIH aMMHUaKa

b) ncnonp3oBanus karanuzaTopa

B) ymeHbieHus TaBieHUs

I') ymeHbIIEHUS] KOHIIEHTPAIIMA aMMHAaKa

B3. Kakoit 00beM (H.y.) XJIOpPOBOJOPO/1a MOKHO MOIYYUTh U3 2 MOJIb Xjiopa?

Yacte C npeamnonaraeT penieHue pa3BEPHyTHIM, M0APOOHBIM OTBETOM.

Yacts C.

C1. Haiitu maccy cepHO# KucCaI0Thl, HeoOxoaumon s HeiTpanuzauu 200 r 20%-Horo
pacTBopa T'MJIpOKCHU]Ia HATPUSL.

OTBeThl U penieHust
Al A2 A3 A4 A5 A6 A7 A8 B1 B2 B3 Cl
4 1 4 4 2 3 1 3 2 BI'  89,6m 49r

Cl

1) CocraBneno ypaBaenue peakiiuu H2SO4 + 2NaOH = Na2S04 + 2H20
2) PaccunTana macca ruJipoKCUa HaTpus

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

3) Haiinena macca cepuoit kuciaotrel m(H2S04)=98*40/80=49(r)

Kontponbras padotaNe2 mo teme «Hemeramiphy

Bapuanr 2

WNucTpykuus g yyanmxcs

Tect cocrout u3 yacteir A, B u C. Ha ero BbinosHeHue oTBOAUTCS 45 MUHYT. 3aaHusl
PEKOMEHAYETCsI BBIIIOJIHATH 10 MOPsAKY. Ecnu 3a1anne He yaaercs BBIIOJHUTE Cpasy,
nepeiaute K cienayromiemMy. Eciu octanercs Bpemsi, BEpHUTECH K MPOMYIIEHHBIM 3aJaHHSIM.
Yacts A

K kaxxmomy 3amaHuio 4acTi A TJaHBI HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJIUH
npaBWIbHBIN. BeiOepure BepHbIii, o Bamiemy MHEHHIO, OTBET.

Al. B xakom psy mpeacTaBiIeHbI IPOCThIE BEIIeCTBa-HEMETAIUIbI:

1) drop, cepa, dochop 3) xkeneszo, hocdop, pTyTh

2) anmas, cepa, Kanbliuii 4) XJop, HUKEIb, cepedpo

A2. XuMu4yecKkoMy 3JIeMeHTY 2-T0 nepuojia V1 rpymnmbl NepuoandecKoil CUCTEMBI
J.A.MenzeneeBa COOTBETCTBYET CXEMaA PACHPENCIICHUS JIEKTPOHOB MO CIOSIM:
1)2,852)2,33)2834)26

A3. Y >eMeHTOB MOATPYIIBI a30Ta C YBEIMUECHUEM PaTyca aTOMa YMEHbBIIIAETCS:

1) KOMMYECTBO HEPreTUUYECKUX YPOBHEH 3) UMCIIO BAJICHTHBIX DJIEKTPOHOB B aTOMax
2) 3apsn sapa atoma 4) 3eKTPOOTPULIATETHHOCTh

A4. HauMeHnee npovHas XUMHYECKast CBSI3b B MOJIEKYJIE

1) F22) H2 3) O2 4) N2



AS. B3aumoselictBrue kapOoHaTa HaTpUsI C OKCUAOM KpeMHUs 1V OTHOCUTCS K peaKIUsIM:
1) pa3noxenus 2) coequaeHus 3) 3amenieHus 4) ooMeHa

A6. CokparieHHOe HOHHOE ypaBHeHue peakuuu H+ + OH- [J H20
COOTBETCTBYET B3aUMOJEHCTBUIO

1) aMMuaka ¢ THIPOKCHJIOM AJIFOMUHUS

2) KpEeMHHUEBOM KUCIOTHI C THAPOKCUIOM ITUHKA

3) BoJIOpOJIa C TUPOKCUIOM KaJTHsI

4) a30THOM KHCIIOTHI C TUAPOKCUIOM Oapus

A7. JIpyr ¢ ApyroM He B3aUMOJCUCTBYIOT

1)¥Yriepos 1 KOHLIIEHTPUPOBAHHASI CEpHAs KUCIIOTA 2)KUCIOPOJI U a30T
3)¥YrapHuslii ra3 u yriepos 4) HUHK U KUCIOPOA

A8. Kakas cxema cOOTBETCTBYET IPAKTHUECKU OCYIIECTBUMOW peakiuu?
1)N2 + H200 3) Cl 2+ P 205 [

2)H2 + Si02 [1 4) N2 + Mg [

Yacts B.

B1. Hemerammmueckue coiictsa B psiay anemenToB C [1 N [J O [J F cieBa HampaBo:

1) He u3MeHs0TCA 3) 0C1abeBaloT

2) ycunuBarotcs 4) U3MEHSIOTCS IEPUOINYECKI

OTtBeToM k 3aanuto B2 sBnsieTcs mociaenoBaTelbHOCTh OyKB. 3alUIINTE BIOpaHHBIE OYKBBI B
an(aBUTHOM MOPSJIKE.

B2. Cmemenne paBHoBecus cuctemel SO2 + O2 2 SO3 + QQ B CTOpOHY POAYKTa PEaKIUH
MIPOU30MET B Cllydae:

A) ymenbIeHus1 KoHIleHTparuu SO3

b) ncnonws3zoBanus kaTanuzaTopa

B) yBenuuenus naBneHust

I') yBenmunest konueHTparuu SO

B3. Kaxkoit 00beM (H.y.) aMMHaka MOYKHO TIOJyYUTh U3 2 MOJIb a30Ta?

Yacte C npeamnonaraeT penieHue pa3BEPHyTHIM, MOAPOOHBIM OTBETOM.

Yacts C.

C1. K 27 r pactBopa ¢ maccoBoit gosneit xiopuaa meau( 2 ) 10% no6aBuiin u30bITOK pacTBOpa
cynbduaa Hatpus. OnpeenuTe Maccy BBINABILIEro 0CaaKa

OTBeTHI U peleHust
Al A2 A3 A4 A5 A6 A7 A8 B1 B2 B3 Cl1
1 1 4 2 3 4 3 4 2 AB  89,6n 1,92r

Cl1

1) CocraBneno ypaBuenue peakiun CuCI2 + Na2S = CuS + 2 NaCl
2) PaccunTana macca U KOJIMYECTBO BEIIECTBA XJIOPHIA MEIIU
m(CuClI2)=27*0,1=2,7(r)

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

Haiinena macca cynsdpuaa mean m(CuS)=0,02*96=1,92r

KonTtponpHas padota Ne3 o teme «MeTaby.

Bapuanr 1.

Yacts A.

[Ipu BbIMONHEHUH 3a]JaHU BEIOEpUTE HOMEP OJHOTO MPABHIIBHOTO OTBETA.
1.Haubonee cunbHbIE BOCCTAHOBUTEIIBHBIE CBOMCTBA MIPOSIBIISIET

a) K6) Mgs) Lir) Na



2.Psin, B KOTOPOM JIEMEHTHI PACIIONIOKEHBI B MIOPSIKE BO3PACTAHUS MX aTOMHOTO paauyca:
a) B—»Be—LiB) K—>Na—Li
6) Mg—Ca—Be r) Na—»Mg—Al
3.OneKTpoHHAass KOH(PUTYpaLUsl BHEIIHETO 3JEKTPOHHOTO C104....2522p1 COOTBETCTBYET aTOMY
a) amoMuHus 0) Oopa B) CKaHIUS T') Kaus
4.PeakTBOM Ha KaTnoH Al3+ sBisercs
a) Cl- 6) Nat+ B) OH- r) CO32-
5.Hau6osee akTHBHO ¢ BOJIOH MpY KOMHATHOM TemIiepaType OyIyT B3auMoIeiCTBOBATh 00a
MeTajjia U3 napbl
a) NanuCu0) LinNaB) KuMgr)Cuu Hg
6.C pacTBOpaMu KUCJIOT OyAyT B3aUMOJCHCTBOBATL 00a MeTalia
a) Lin Ag6) Nau HgB) Ku Mgr) Cuu Hg
7. Tlpu B3auMOICUCTBUY KeJie3a C BOJIOW MIPHU HarpeBaHUU 00pazyeTcst
a) COJIb ¥ BOJIa B) OKCHJT METaJlIa U BOJIOPOJT
0) OCHOBaHUE U BOJOPO/I I') PEAKIIHs HE TPOTEKAET
8. C Bosoii ¢ 00pa3oBaHMEM OCHOBAHUS M BOJOpOJia OyAeT B3aUMOICIICTBOBATh
a) Ca0) CuB)Znr) Ag
9. Am(oTepHBIit okcua 00pa3yeTcs Mpu B3aMMOJEHCTBUH KHCIOPOAa U
a) HaTpus O) MeIu B) MarHus r) 6epuiuius
10. JIsa BBITECHEHUSI MEU U3 PACTBOPA €€ COJIM MOYKHO HCIIOJb30BaTh
a) HaTpuii 0) cepeOpo B) KAIBIIHIA T) JKeJIe30
Yacts B.
B1.YcranoBure cooTBETCTBHE MEXAY IPABOM U JIEBOM YaCTSAIMU yPaBHEHHU
1) Cu+HNO3xkonu.—A) FeCI3+H21
2) Fe+tHCl— b) FeCI2+H21
3) Fe+tCI12— B) FeCI2
4) Cu+HNO3pa36.— I') FeCI3
) Cu(NO3)2 +NO1+H20
E) Cu(NO3)2 +NO21+H20
B2. HanumuTe ypaBHeHHsI peakluid, COOTBETCTBYIOLIUX MTPEBPALCHUSAM, YKAKUTE TUIIBI U
YCIIOBUS UX MMPOTEKAHUS:
Al—-A1203—AICI3—Al(OH)3—AI2(SO4)3—AI(NO3)3
\
NaAIO2
B3. Paccuuraiite 00beM, KOJIMYECTBO BELIECTBA U MACCy BOJOPO/1a, TOTYYEHHOTO MIPH
B3auMoaeiicTBuu 80r KajabLusl ¢ BOIOH?

Kountposabnasi padora Ne3 mo teme «MeTtauibhy. Konrpoasnast padora Ne3 no reme
«MeTaniabn.
Bapuanr 1.
Yacts A.
IIpu BbINO/IHEHNH 3aJaHUIl BbIOEPUTE HOMEP OIHOT0 MPABUJIbHOI0 OTBETA.
1.HauGonee cuiibHbIe BOCCTAHOBUTEIbHBIE CBOMCTBA MPOSBIISET
a) K6) Mgs)Lir) Na
2.Psi1, B KOTOPOM 3JIEMEHTHI PACIIONIOKEHBI B MOPSIKE BO3PACTAHMS UX aTOMHOTO pajinyca:
a) B—»Be—LiB) K—»Na—Li
6) Mg—Ca—Ber) Na—»Mg—Al
3.21eKTpoHHAas KOH(DUTYpalKs BHEIIHErO 31eKTPOHHOIO clod. ...2s°2p! cooTBeTcTBYeET aToMy
a) amoMuHuUs 0) Oopa B) CKaHIUs T') KaIus



4 PeaktBoM Ha KatHoH Al** aBsercs

a) CI' 6) Na* B) OH 1) COs*

5.Hau6omnee akTHBHO ¢ BOJIOH MpU KOMHATHOU TemIiepaType OyIyT B3auMoIeiCTBOBATH 00a
MeTaJula U3 maphl

a) NauCu6) LiuNaB) KuMgr) Cuu Hg

6.C pacTBOpaMu KUCJIOT OyAyT B3aMMOJICHCTBOBATh 00a MeTalia

a) Lin Ag 6) Nau HgB) Ku Mgr) Cuu Hg

7. Ilpu B3auMOICMCTBUY KeJie3a C BOJIOW MIPHU HarpeBaHUU 00pazyeTcst

a) COJIb ¥ BOJIa B) OKCHJI METaJlIa U BOJIOPOJT

0) OCHOBaHHWE M BOJIOPOJI T') peaKIus HE IPOTEKAET

8. C BoJ0ii ¢ 00pa3oBaHKMEM OCHOBAHUS M BOJOPOA Oy/IeT B3aUMOICHCTBOBATh
a) Ca0) CuB)Znr) Ag

9. AMm(oTepHBIit okcua 00pa3yeTcs pu B3aUMOJAEHCTBUM KHCIOPOAa U

a) HaTpus O) Meiu B) MarHus I) Oepuiius

10. st BRITECHEHHSI MEIM U3 PACTBOpA €€ COJIM MOYKHO UCIIOJIh30BATh

a) HaTpuii 0) cepeOpo B) KAIBIIHIL T') )KeEJIe30

Yacts B.
B1l.YcranoBure cooTBETCTBHE MEXAY IPABOM U JIEBOM YaCTSIMU yPaBHEHHUU
1) Cu+HNOsxom — A) FeClz+H21
2) Fe+HCl— b) FeClo+H2?1
3) Fe+Cl— B) FeCl»
4) Cu+HNO3pasz5.— I') FeClz

J1) Cu(NOs)2+NO1+H20
E) Cu(NOz3)2 +NO21+H20
B2. Hanuiure ypaBHEHUsI peakiuid, COOTBETCTBYIOLIUX MTPEBPALICHUSM, YKAXKUTE TUITBI U
YCIIOBUS UX MPOTEKAHMUSL:
Al—Al,03—AlICIz—Al(OH)3— Al(SO4)3—Al(NO3 NaAlO;
B3. Paccunraiite 00beM, KOJUYECTBO BEIIECTBA M MACCy BOJIOPO/IA, TOTYYEHHOTO MPH
B3auMoaericTBur 80r Kanblus ¢ BOAOM?
Bapuanr 2.
YacTts A.
[Ipu BBIMOJIHEHNH 3aJJaHUI BEIOEPUTE HOMEP OJHOTO MPABUIILHOTO OTBETA.
1. Haubonee cunbHble BOCCTAHOBUTEIbHBIE CBOWCTBA MPOSBISET
a) K6) AlB) Nar) Zn
2.Psz1, B KOTOPOM 3JIEMEHTBI PACIOJIOKEHBI B MIOPSIKE YMEHBIICHHUSI UX aTOMHOTO pajanyca:
a) Al-Mg—Na B) Li-»Na—K
6) Ca—Ba—Ber) Ca— Mg—Be
3.DnekTpoHHas KOH(UTYpalKs BHEIIHETO AJIEKTPOHHOTO ClIo4....3s23p1 COOTBETCTBYET aTOMY
a) aroMuHUA 0) Oopa B) CKaHAMS T') Kaaus
4.PeaktuBoM Ha noH Ca2+ sBisieTcs HOH
a) Cl- 6) Na+ B) OH-r) CO32-
5. Hanbosee akTUBHO ¢ BOJOM MPU KOMHATHOM TemnepaType OyayT B3auMoOJelCcTBOBaTh 00a
MeTajulia U3 napbl
a) KuCu6) NauKB)NawuZnr) Cuu Hg
6.C pacTBOpaMu KUCJIOT OyAyT B3aUMOJEHCTBOBATH 00a MeTallia
a) KuCu6) NauHgB) Ku Znr) Cuu Hg
7. Ilpu B3auMoIeicTBUU IIMHKA C BOJIOM MPHU HarpeBaHUU 0Opa3yeTcs
a) COJIb M BOJIa B) OKCHJI METaJUIa ¥ BOJAOPOJ
0) OCHOBaHKE 1 BOJIOPOJ T') peaKkIusl HE IPOTEKaeT
8. C BoJ0ii ¢ 0Opa3zoBaHrEeM OKCHAa METallla M BOAOPOAa IPU HarpeBaHuu Oyer
B3aMMO/ICIICTBOBATH



a) Na ©6) Fe B) Cur) Ag

9. AM(oTepHBIi OKcH 00pa3yeTcsl MPU B3aUMOICHCTBUU KUCIOPOIa U
a) HaTpus 0) AIFOMUHUS B) Maraus T') Oapus

10. 151 BBITECHEHHSI MEAM U3 pacTBOpa €€ COJIM MOKHO UCIIOJIb30BAThH
a) KaJuii 0) TUTUI B) IIMHK I') HATPUH

Yacts B.

B1. YcranoBuTe cooTBETCTBHE MEX Y NIPABOM U JIEBOM YaCTsIMU YpaBHEHUN
1) Cu +H2S04pa36.— A) AI(OH)3+H21

2) Cu +H2SO4koH1.— b) He B3anMoielCTBYET

3)Al+H20— B) CuSO 4 + SO21 + H20

4)A1203+HCl— I') AICI3+H20

) AICI3+H21
E) CuSO4 + H 2S1 + H20
B2. HanummTe ypaBHeHHS peaknii, COOTBETCTBYIOIINX MTPEBPAIICHUSAM, YKOKUTE YCIOBHS HX
MPOTEKAHUS:
Na—Na202 —-Na20—NaOH—Na3P0O4—NaNO3. YkaxuTe TUIIbI peaK1y.
Na2CO3

B3. PaccuunTaiiTe 00beM, KOJIMYECTBO BEILIECTBA U MACCy ra3a, MOJYyYeHHOIO MU
B3anMMOJICMCTBUH 3,5 T JINTHS C BOJOH.

OTBeTHI K TECTY:

1 2 3 4
B-1 B a 0
B-2 a r a r 0 B B 0 0 B

o]
o O1
o]
o]
o
=
-

B1. Bapuant 1 B2. Bapuanr 2
4

M=o
TN N
— w1 W

r
4
il

B2. Bapuanr 1

1. 4AlI+302 = 2 AI203

2. Al203 +6 HC I = 2 AICI3+3H20

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

4. 2Al(OH)3 + 3 H2S04 = AI2(S04)3 + 6 H20

5. AlI2(S0O4)3 +3Ba (NO3)2 = 3Ba SO4 + 2 AI(NO3)3

6. AI(OH)3 +NaOH = NaAlO2 + 2 H20 (cnnaBnenue) B3. Bapuant 1 OtBet: 44.8 11, 2M07b 1
4r Bozopoaa

B2 Bapuant2

2Na + O2= Na202

Na202 + 2Na = 2Na20

Na20 + H20 = 2 NaOH

3 NaOH + H3PO4 = Na3P0O4 + 3 H20
Na3PO4 +3AgNO3 = Ag3PO4 + 3NaNO3
2NaOH + CO2 = Na2C0O3 + H20

curLNE



B3 Bapuanr 2 5,611, 0,25 mounb, 0.5T Bogopoaa

Hrorosasi KOHTpPOIBLHAsA padoTa MO XMMHUM 9 KJace
Bapuanrl
Yacrs |
1. (1 6anm). B psny snementoB C N O F yBennmuuBarotcs:
A) paguycel aroMoB B) HemeTainyeckue cBOiCTBa
b) metannuueckue cBoiicTBa I') uncio s3HepreTUYecKuX ypoBHEN
2. (1 6amm). Okeuny S(IV) cooTBETCTBYET KUCIIOTA:
A) H2SO4 B)H2S B)H2SO3 TI') K2SO4
3. (1 6amn). Psn Ca(OH)2, H2CO3, Zn(OH)2 cooTBETCTBEHHO MPEACTABISET THAPOKCHU/IBI:
A) OCHOBHBIN, KUCIOTHBIN, aM(OTEPHBIN B) amdoTepHbIii, KHCIOTHBIH, OCHOBHBIH
b) ocHOBHBI, aM(oTEpHBIH, KUCIOTHBII I') KucnoTHBIN, OCHOBHBIH, aM(OTEpHBIi
4. (1 6ann). [Ipu B3anMoA€HCTBUN C HEMETAJUIAaMU METaJIJIbl IPOSBIISIOT CBOMCTBA:
A) BoccTaHOBUTENbHBIE  B) okucnurenbHbie
b) kucnorHeie I') ocHOBHBIE
5. (1 6amn). Cymma Bcex KO3(QPHUIIMEHTOB B ypaBHEHUH PEaKINU KaJbIUs C BOJOW paBHa:
A)3 B)5 B7 D)9
6. (1 6amm). C pacTBOpamMu KUCIOT OyIyT B3aUMOJCHCTBOBATHL 00a MeTasia:
A)Liu Ag B)NauHg B)KuMg I') Cuu Hg
7. (1 6amm). C moMoIIpI0 pacTBOpa XJIOpHuaa 0apus MOKHO OOHAPYKUTh:
A) cepHYIO KHCIIOTY B) cynbdut HaTpus
b) cepoBomopoiHyIO KUCTOTY I') cepaucTyro KUCTOTY
8. (1 6amr). A30T B3aUMOICHCTBYET MTPH OOBIYHBIX YCIOBUSX:
A) ¢ HaTpHEeM B) ¢ xanbmem
b) ¢ muTnem I') ¢ anrtomuHMEM
9. (1 6amn). [TocnenoBarensHOCTH UG 2-8-18-4 COOTBETCTBYET pacipeeICHUIO JICKTPOHOB
10 SHEPreTUYECKUM YPOBHSAM aToMa:
A) yriepona B) repmanus
b) kpemuauMs I') ooBa
10. (2 6aymna). YcTaHOBUTE COOTBETCTBUE MEXKIY BELIECTBAMU, BCTYNAIOIIMMHU B PEAKLIUIO U
IPOJYKTaMH UX B3aUMOACHCTBUS:

PEATVPYIOLLME BEIECTBA [TPOJIYKTHI PEAKLINN
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 T') Ca(OH)2 + H2

JT) CaSO3 + H20

E) CaCO3

11. (2 6anna). YcTaHOBUTE COOTBETCTBUE MEXTy Ta3000pa3HbIM BEIIECTBOM U CIIOCOOOM €ro
nosyueHus B naboparopuu. K kaxxaoMy aeMeHTy IepBOro cTonoia noadepure
COOTBETCTBYIOIIUN AJIEMEHT U3 BTOPOTO CTOJIOIIA.

I'’A3OOBPA3HOE BemectBO JlaGopaTopHbIii crioco0 noaydeHust

1) CepoBonopon A) neficTBUE CONSTHON KUCIOTHI Ha U3BECTHSIK

2)Kucnopon b) HarpeBanue cmecu raméHoi U3BECTH U XJIOpUJa aMMOHUS
3)ammuax B) neiictBue constHOM KMCIOTHI Ha cyabhua xKene3a

I') kaTanuTHyeckoe pa3nokKeHne NepoKCHIa BOJOPOaa
Yacts 2
12. (3 6ayuta). Mcnonb3ys METOJ 3J€KTPOHHOTO OalaHca, paccTaBbTe K03()(OUIIMEHTHI B



YPABHEHUU PEAKIIUU, CXEMaA KOTOPOH

P + H2SO4 —H3P0O4 + SO2 + H20

Omnpenenure OKUCIUTEIh U BOCCTAHOBUTEIT.

13. (3 6amna). [Ipu pactBopernu 1uHKa B 150 1. pacTBOpa pa3zdaBIEHHON CEPHON KHCIOTHI
BBIJICTHIIOCH 2,24 11 (H. y.) Bojgopoa. OnpeaenuTs MacCOBYIO JOJIIO CEPHOM KUCIOTHI B
HCXOJTHOM PacTBOPE..

Bapuanr 2

Yacrts 1

1. (1 6ann). B psany snementoB N P As Sb ymenbmarorcs:

A) paanycel aTOMOB B) nemeramnueckue cBoiicTBa

b) merannuueckue cBoiicTBa I') yncno sMeKTPOHOB HAa BHEIIHEM CJIOE

2. (1 6amm). Oxcuay N (V) cCOOTBETCTBYET KUCIIOTA:

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

3. (1 6amn). Psx Ba(OH)2, Be(OH)2, H3PO4 cooTBETCTBEHHO TIPEACTABIISET TUAPOKCHIBIL:
A) OCHOBHBIN, aM(pOTEPHBIN, KUCIOTHBIN B) am¢oTepHbIii, KUCIOTHBIN, OCHOBHBIH
b) kucnoTHbI, OCHOBHBIHN, aM(OTEpHBII I') am¢oTepHBbIiA, OCHOBHBIN, KUCIOTHBIN
4. (1 6amn). HanbGomnee cuibHBIE BOCCTAHOBUTEIBLHBIE CBOMCTBA MIPOSBIISECT:

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

5. (1 6amr). Cymma Bcex Ko (PHUITMEHTOB B ypaBHEHHUH KaJus C BOJIOW paBHa!

A)3 b) 5 B) 7 No

6. (1 6amn). «HerameHol W3BECTHIO» HA3BIBAIOT OKCHJI IIEJIOYHO3EMETHHOTO METaLIA!
A) xanpuus b) maruus B) 6apus I') ctponmus

7. (1 6amm). Cepa He B3aUMOJACUCTBYET JaKe MPU HArPEBAHUU:

A) ctmuakoM  b) c pryteto  I') crponmust  B) ¢ 305m0ToM

8. (1 6amr). Crenenp okucienus ¢ocdopa paBHa + 3 B COCAMHCHUU:

A) P4010 B) Na3PO4

b) NaPO3 I') PCI3

9. (1 6amn). ConsiHast KMCJIOTa HE B3aMMOICHCTBYET:

A) ¢ HUTpaTOM cepedpa B) ¢ ruapokcuiom anmroMuHUS

b) ¢ okcumom kampus I') ¢ 6pomoBOAOpOIOM

10. (2 6amna). YCTaHOBUTE COOTBETCTBHE MEXK/Ty BEIIECTBAMH, BCTYIAOIIMMHU B PEAKIIUIO U
MPOAYKTAMH UX B3aHMOICHCTBHS:

PEATUPYIOLIUE BELIECTBA ITPOIYKTBI PEAKLIVIA
1) Fe + CI2 A) Fe2(S04)3 + H20
2) Fe + HCI B) FeSO4 + H20

3) Fe203 + H2S04 B) FeCI3

4) Fe + CuSO4 T) FeCI2 + H2

JI) FeSO4 + Cu

E) Fe2(S0O4)3 + Cu
11. (2 6amna). YCTaHOBUTE COOTBETCTBUE MEX/Y I'a3000pa3HbIM BEIIECTBOM U JIAOOPATOPHBIM
croco0oM ero pacrio3HaBaHu. K KaXKA0OMY 3JIEMCHTY IIEPBOTO CTOJ'I6LIa HOI[6epI/ITe
COOTBGTCTByIOH_II/Iﬁ 9JICMCHT U3 BTOPOTO CTOJ'I6LIa.

I"a3000pa3Hoe BeecTBO JIaGopaTopHBIii crioco0® paclo3HOBaHUS

1) xucnopon A) npy IOJHECEHUH K TUIAMEHU COCYJIa C TUM I'a30M —3BYK «I1a»
2) yrAeKUCIbIi ra3 b) BnaxHas nakmycoBasi Oymara cuHeeT B aTMoc(epe 3Toro rasa
3) amMuak B) Treromas mydrHKa BCIIBIXUBAET B TOM Ta3e

I') mpu mpornyckaHuu 3TOro raza 4yepe3 U3BECTKOBYIO BOJY OHA
MyTHEET



YacTts 2

12. (3 6amna). Mcmonb3ys MEeTO 1 AIEKTPOHHOTO OallaHca, COCTaBhTE YPABHCHHUE PEAKIUH,
COOTBETCTBYIOIIEE CXEME MPEBPALICHUN

HCI+ HNO3 — NO + CI2 + H20

Omnpenenure OKUCIUTENb U BOCCTAHOBUTEITD.

13. (3 6amra). K 300 r pacTBOpa rumpokcua 6apusi J00aBwIH coJii KapOoHATa HATPHSI, BBITIAI
ocanok maccoit 11,82 r. Onpenenure MaccoBYIO AOJIO THAPOKCHAA Oapysi B HCXOJHOM
pacTBope.

Kputepuu onenunBanusi

Yacts 1

BepHoe BrimosiHeHHE KakA0TO U3 3agaHuil 1-9 onennBaercs 1 6aminom. 3a MOJHBIN MpaBHIIbHBIN
oTBeT Ha 3amanus 10-11 craButcs no 2 6asna; eciiy JomyIieHa 0/IHa OIINOKa, TO OTBET
onenuBaercs B 1 6ayut. Ecim nomymieHo 1Be u 0oJiee omuOOK UM OTBETA HET, TO BHICTABIISETCS
0 6ammoB.
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DJeMeHTHl OTBETa:

1)CocTtaBiieH 31eKTpOHHBIN OaaHc:

2Cl1-28 —CR0 | 2 |3

N+5+3e=N+2 | 3 |2

2) Onpenenén okucnutenb u BoccraHoButenb: N+5(HNO3) — okucnurens, Cl-1 (HCI) —
BOCCTAHOBHTEb.

3) CocraBieHO ypaBHEHHE PEAKLIUU:



6HCI + 2HNO3 = 2NO + 3CI2 + 4H20
Bapuant Nel
Nell
DNEeMEeHTHI OTBETA:
1) CocraBiieH 31eKTPOHHBIN OanaHc:
S+6+28=S+4 [2 |5
10
PO-5e=P+5 |5 |2
2) Vkazano, uro S+6 (H2SO4) — oxucnurens, a PO(P) —BoccranoButens
3) PaccraBiensl ko3 PUIIMEHTHI B ypaBHEHUN PEAKIUU:
2P + 5H2S04 =2H3P0O4 + 5S02 + 2H20
OTBeT MpaBUIIBHBIN 1 TIOJHBIHN, COJIEPKHUT BCE HA3BAHHBIE DIIEMEHTHI -3
[IpaBUIBHO 3aIMICaHBI JiBa SJIEMEHTa OTBETa-2
[IpaBuIBHO 3amKICaH OJIMH AJIEMEHT OTBeTa-1
Bce anemeHThI 0TBeTa 3amrcanbl HeBepHO- 0

MaxkcuManbHOE YHCII0 0aJIOB 3a TecT- 24, 3 HuX 3a 3amaHus gacta 1 — 13 (o 1 6amry 3a
3amanus 1-9 u no 2 6amna 3a 3ananue 10 u 11), yactu 2 -11, B koTopoMm 3ananue 12 u 13
OolLIEHUBAIOTCA 1o 3 Oaiuta, a 3amanue 14 — 5 oamramu.

[TepeBos 6anI0B B OTMETKH:

OTMeTKH

0-12 «2»

13-16 «3»

17-20 «4»

21-24 «5»
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