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IHHOACHUTEJIBHASA 3ATIMCKA

[IporpaMma 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJIEHA HAa OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTelIbHOH MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacrasieHHbIXx B @I'OC OO0, a takke Ha OCHOBE (emepanbHON
paboueii mporpaMMbl BOCIIUTaHUA U C YYETOM KOHIICTIIIMU MPENoaBaHusl Y4eOHOTO IMpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX Opranu3zanusax Poccuiickoit @eneparum.

[Iporpamma no xumuH Ia€T NPEACTABICHUE O LENX, O0IIel cTpaTernd 00y4eHHs], BOCITUTAHUS
U pa3BUTHSA OOYYaIOIIUXCS CPENCTBAMH y4eOHOTO MpEIMETa, yCTaHAaBIMBaeT 00s3aTenbHOE
NMpEeIMETHOE  COJEp)KaHWe, NPEAyCMaTpUBaeT  pacHpelelieHne ero 1o  KiaccaM H
CTPYKTYpUpPOBaHHUE 1O pa3zeiaM M TeMaM IPOTrpaMMBbl TI0 XUMHH, ONIPEIENeT KOJIUNYSCTBEHHbBIE
M KAYeCTBEHHBIC XaPAKTEPUCTHKH COJCPKAHUS, PEKOMEHAYEMYIO MOCIEeI0BATEIbHOCTD
W3YUYCHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTUKH Y4eOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcs, ONpeAessieT BO3MOKHOCTH TpeaMeTa st
peanu3anyu TpeOOBaHUI K pe3ynbTaTaM OCBOEHUsI OCHOBHOW 00pa30BaTEIbHONM MPOTrpaMMbl Ha
YPOBHE OCHOBHOTO 001IIeT0 00pa30BaHus, a TAKKE TPEOOBaHM K pe3ybTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOM
JEeSITEIbHOCTH 00Y4JaroIerocst o OCBOCHHUIO Y4€OHOTO COJIepKaHusl.

3HaHUE XUMUU CITY’KUT OCHOBOW [Tt JOPMHUPOBAHUS MHUPOBO33PEHUS 00YJarOIIETroCs, €Tro
MIPEJCTAaBICHUI O MaTEPUAIBHOM EHMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMbIE XUMHUEH
MIPEJCTABICHNS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 BOJIIOIUH BEIIECTB B MIPHPOJIE, O MYTAX
pemeHusl TI00aTbHBIX TMPOOJIEM  YCTOMYMBOTO pPa3BHTHSI YeNOBEYECTBA — CBHIPHEBOW,
HHEPTEeTUIECKOH, MUIIEBOH U IKOJIOTHIECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peau3aIiiil BO3MOKHOCTEH ISl CAMOPA3BUTHS U (POPMHUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ 001mel 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMUPOBAHNE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaronuxcs,
HaBBIKOB  HMX  CAMOCTOSITEJIbHOM  y4eOHOH  JESTENbHOCTH,  SKCIEPUMEHTAIBHBIX U
HCCIIEIOBATENIbCKUX YMEHHMM, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOW JKM3HM, TaKk U B
po(hecCUOHAIBHON AEATEIBHOCTH;

3HaKOMHUT CO CHEIM(PUKON HAy4YHOTO MBIIUICHHS, 3aKJIAIbIBAET OCHOBBI IEJIOCTHOTO
B3IJISi[a HAa €OUHCTBO INPUPOABI M 4YENOBEKA, SABISAETCS OTBETCTBEHHBIM  3TalloM
B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YUarOIIHUXCs;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUAM, K IpPUpPOJE, K 4YEIOBEKY, BHOCUT CBOH BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
00yJaronuxcs.

JlaHHbIe HampaBiIeHHs B OOy4eHHM XUMHUHU O0ECHeuuBaroTCs creuu(uKoil coaepkaHus
y4eOHOTO NpeaMeTa, KOTOPBIM SIBISETCS IeJarornyeckd aJanTUPOBAHHBIM OTPAXKEHUEM
0a30BOl HAyKN XMMUU Ha ONpPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO 001Iero oOpa30BaHMs OPHUEHTUPOBAH Ha OCBOCHME
00y4arolMMUCs CUCTEMbI NT€PBOHAYAIbHBIX MOHATUH XUMUHU, OCHOB HEOPraHUYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBbIX MOHATHIA OPraHNn4eCKON XUMUH.

CtpykTypa coaep)kaHusi MPOrpaMMbl 10 XMMHMU COPMHPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k e€ mizydeHuro. ConepkaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
SJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbl MO HPUHIMUITY IOCJIEI0BATENBHOIO PAa3BUTUS 3HAHMH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBIECHUIN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— ITepuoauueckoro 3akoHa /. . MenzeneeBa kKak OCHOBHOTO 3aKOHA XUMMU;

— Y4EHHS O CTPOCHUHU aTOMa U XUMHUUECKOU CBS3H;

— TpEeJCTaBICHUHN 00 IMEKTPOIUTUYECKON TUCCOIMALINN BEIIECTB B PaCTBOPAX.

Teopernyeckue 3HaHHMSA PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU TMOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEJOBATEIbHO OT OJHOTO YPOBHS K JIPYromy,



BBIMOJTHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHMS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHue mporpamMmbl MO XUMHUH CHOCOOCTBYET (OPMHPOBAHHUIO TPEACTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTMKE €€ CHUCTEMHOW IIPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [I03HaHus B Hayke. M3ydyeHne xumuu
IIPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 pPaHEEe M3YYEHHBIX YUYEOHBIX IIPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knacces» u «®usuka. 7 kaacey.

[Ipu u3yyeHun XUMHUU IPOUCXOIUT (POPMUPOBAHNE 3HAHUNM OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOHN NIEATETHLHOCTH YeJIOBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. 3ajada y4eOHOTO IMpeaMeTa COCTOUT B (POPMUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUW — BaXHEWIMX (PaKTOB, MOHITHUH, 3aKOHOB U TEOPETHUYECKHX
MIOJIOKEHUM, JOCTYIHBIX O0O0OOIIEHUH MHPOBO33PEHUYECKOrO XapakTepa, sS3blka HayKH, B
NpHUOOIICHUN K HAYYHBIM METOJIaM TTO3HAHUSI IIPH U3YYSHUH BEUIECTB U XUMUYECKUX PEAKIUi, B
(GbopMHUpPOBaHMM M pPa3BUTUU IIO3HABATEIbHBIX YMEHHH M HUX NPUMEHEHMH B Yy4EOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENBCKON AESITEIbHOCTH, OCBOCHHUU MpaBUil 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy n3ydyeHMn XMMHHM Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHHUs Ba)KHOE 3HAUYCHHE
MPHOOPETH TaKUe LIETH, KakK:

—(opMupoBaHUE HMHTEIUIEKTYaJbHO PA3BUTOM JIMUHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

—HaAIpaBJIEHHOCTh OOY4YEeHHsS Ha CHUCTEMaTHYecKoe NpHoOIleHne oOydaromuxes K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHOM  JIEATENILHOCTH,  HAy4YHbIM  METOJaM  IO03HaHuS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

—obecreyeHne YCJIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEeHHI0 OOy4YaIOUIUMUCS OIbITa
pa3zHooOpa3HON AeATeIbHOCTH, MO3HAHUSA M CAMOIO3HAHMS, KIIOUYEBBIX HABBIKOB (KJIIOUEBBIX
KOMITIETEHIIHH ), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESTEIbHOCTH;

—opmupoBanue o0mel GYHKIIMOHATHLHON U €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATH M OLICHUBATDH SIBICHUS OKPYXKAIOIIEro MHUpPA, MCIOJB3ys 3HAHUS U
OTBIT, TOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX TMpPU pPELIEHUH MpoOieM B
MOBCEAHEBHOM KM3HU U TPYAOBOM JAEATEIbHOCTH;

—(dopmupoBaHe y 00y4arOmUXCsl TYMAaHUCTUUECKUX OTHOIICHHMA, MOHUMAaHUS [IEHHOCTH
XUMHYECKUX 3HAHHUM JJ BBIPAOOTKMU SKOJOTHYECKH IEeIecO00pa3HOro MoBeACHUsS B ObITY U
TPYIOBOM NEATEIbHOCTU B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOIIEH MPUPOIHON
Cpelbl;

— pa3BUTHE MOTHUBAIMH K 00y4EHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
poQuIIs U HANPABICHHOCTH JaibHeHIIero ooydeHus.

OO1ee ynCIO 4acoB, OTBEAEHHBIX JAJIS U3YYEHUS XMMHMHM Ha YPOBHE OCHOBHOTO OOINEro
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezlen0), B 9 kiacce — 68
4acoB (2 Jaca B HEJEIIHO).

COJEPKAHUE OBYYEHUA

8 KJIACC

HepBOHa'-laJIbele XUMHNYECCKHUE MOHATUA



[Ipenmer xumun. Ponp XuMHM B KMU3HM 4YEJNOBEKA. XHUMHS B CHCTEME HayK. lena u
BemiecTBa. Pu3znueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemiectB. [lonsitue o
METO/1aX IMO3HaHUS B XUMHH. YncThie BemecTBa u cMecu. CrocoObl pa3aesieHus: CMECEH.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHThl. CHMBOJIBI XHMHUYECKHX DSJIEMEHTOB.
[IpocThie U cIoXKHBIE BEUIECTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckass ¢opmyna. BaneHTHOCTP aTOMOB  XMMHYECKHUX DJIEMEHTOB.  3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOCHUTENIbHAS aTOMHAasi Macca. OTHOCUTEIbHAS MOJICKY IsipHast
Macca. MaccoBas J10Jis1 XAMUYECKOTO 3JIEMEHTAa B COCIMHEHHH.

KomnuectBo BemectBa. Mouib. MossipHass macca. B3anmmoOCBSI3b KOJIMYECTBA, MAcChl U
qHclia CTPYKTYPHBIX SIMHUIL BenecTBa. Pacu€rel o GopMmyliaMm XUMHUYIECKIX COCTUHEHUH.

dusnueckue M XUMHYECKUE SIBJIICHUS. XHUMHUYECKas peakius U e€ MpU3HAKU. 3aKOH
COXPAaHEHHUs MACChl BEIIECTB. XUMUYECKHE ypaBHeHHS. Kilaccupukanus XUMHUYECKUX PEaKIIHid
(coemuHEeHMS, pa3I0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYIOH, MpaBuUiiaMd pabOTHI B JIAOOPATOPUH U TPUEMaAMU
oOpareHust ¢ J1abopaTopHbIM OO0OpPYIOBAHMEM, M3yUY€HHWE W OMUCAaHWE (PU3UYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOeHUE (PU3NYECKUX (TJIABIEHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE U KOHJICHCAIIUs BOJbI) U XUMHUECKUX (TOPEHHE CBEYH,
MPOKaJIUBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOM) SBICHUM, HaOIIOACHIE
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHWUS XMMHUUYECKMX peakmuil  (pa3loKeHWe caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIIOTHI C XJIOPHUIOM Oapus, pasznoxkenue ruapokcuna meau (I1) npu
HarpeBaHWU, B3aUMOJICHCTBHE >kene3a ¢ pacTBopoM coiu menu (II), m3ydenme crocoGoB
paszeneHuss CMeceil: ¢ TIOMOIIbI0 MarHuTa, (PUIbTpOBaHWE, BHIAPUBAHUE, IUCTHIUIAIINS,
xpoMarorpadusi, TPOBEJACHHE OYHUCTKH TIOBAPEHHOM COJIM, HAOJIOJEHWE W  OIHCAHHUE
pe3ynbTaTOB TPOBENIEHUS OTBITA, WLTIOCTPUPYIOIMIETO 3aKOH COXPAHEHHUS MAacCChl, CO3/IaHWE
MOJIENIe MOJIEKYIT (IIapOCTEeP KHEBBIX).

BaxHeiimue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3JIEMEHT M MPOCTOE BEIIECTBO.
Haxosxnenue kuciopona B mpupoje, Gu3ndeckue 1 XMMUUECKHEe CBOMCTBA (PEakIMu TOPEHUs).
Oxkcunpl. Ilpumenenue xucmopoma. CrnocoObl TMOMy4YeHUs KHCIOpoJa B JabopaTopuud U
npoMeliieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoaudUKaius
KHCJIOPO/1a.

TeroBoit 3ddexT XumMuyeckol peakluud, TEPMOXUMHUYECKUE YypaBHEHUS, 3K30- U
SHIOTEPMHUUYECKHE peakiuu. TOIIMBO: yroiab M MeTaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
napHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIOSL.

Bonmopon — »snemeHT M mpocroe BemiecTBO. HaxoxkaeHue Bogopola B IPUPOLE,
(buznyeckne u XuMUYEeCKHe CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI noydeHus. Kuciaorsl u comnu.

MoutsipHbiii 00bEM ra3oB. PacuéThl Mo XUMHUYECKUM ypaBHEHHSIM.

®uznueckue cBoucTBa BOJAbl. Boma kak pactBoputens. PactBopwl. HaceliieHHBIE H
HEHACBIIIEHHbIE PacTBOpPbL. PacTBOpUMOCTH BellecTB B BojAe. MaccoBas J0Jis BELIECTBA B
pactBope. XumMuyeckue cBoKcTBa BOJbl. OcHOBaHMs. Posib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpupoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmyeckux coenuHeHuil. Oxkcunpl. Kraccudukaius OKCHIIOB:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIE) U HecoeoOpasytomre. Homenknarypa
oKkcuJ10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyueHre okCuaoB.

OcHoBanus. Knaccudwukainus OCHOBaHUM: MIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuil. dusnueckne U XMMHUYECKHE CBOWCTBAa OCHOBaHWM. llomydyenue
OCHOBAaHHII.

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucinot. @u3ndecKkue U XUMUYECKHE
cBoiicTBa kuciot. P akruBnoctu metauioB H. H. bekerosa. [losryuenue kucnor.

Conu. Homenknatypa coneit. dusnyueckue U XuMHUUecKHe cBoMcTBa coseil. Ilomyuenue
COJIEN.

['eneTnueckas CBSI3b MKy KJIaCCAaMH HEOPTaHUYECKUX COEIUHEHUH.



Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIIPEJIEICHUE COJAEpkKAHUS KUCIOpOoJa B BO3IyXeE, MOJyYEeHHE, COOMpaHue,
pacro3HaBaHHE W W3YYCHHE CBOMCTB KHCIIOpOJa, HAONIOJCHHE B3aMMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NPEKpallleHUs ropeHus (1okapa), O3HAKOMJIEHUE C
o0Opa3laMu OKCHJIOB M ONHMCAaHUE MX CBOMCTB, MOJIydeHHE, COOHMpaHHE, pAclO3HABaHUE U
M3y4eHUEe CBOMCTB BOJOpojaa (ropeHue), B3aumojeiictBue Bojopona ¢ okcujaom meau (II)
(BO3MOXKHO HCIIOJIb30BAaHHE BHUEOMATEPHAIIOB), HAOIIOEHHE 00Opa3I0B BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHue OCOOEHHOCTEH pPacTBOPEHHUS BELIECTB C PA3JIMYHONW PACTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIE pPacTBOPEHHOIO BEIECTBA,
B3aUMOJICHICTBUE BOJAbl C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJro/IeHue M3MEHEHHsI OKPAacCKH WHAMKATOPOB B PAcTBOpAaxX KHUCJIOT W IIENOYeH, M3ydeHHe
B3aumojieiictBusi okcujpa menu (II) ¢ pactBopom cepHOW KHUCIOTBHI, KHUCIOT C METajUlaMHy,
peakuuii HEeUTpalnu3aluu, MOJYyYeHUE HEpPaCTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PelIeHUe KCIIEpUMEHTANIbHBIX 3a/1a4 1o TeMe «BaxHeiine
KJIACChl HEOPTaHUYECKUX COCTUHEHUI».

IMepuoguveckuii 3akon u Ilepuoanuyeckasi cucrema xumuuyeckux 3jiemenros JI. WU.
MenaeneeBa. Ctpoenne aToMoB. XuMHYecKas CBs3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[TepBbie MONBITKN KIIACCU(DUKAIIUN XUMUYECKUX AJIEMEHTOB. [IoHSITHE O Tpymnmax cXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE M IIEJOYHO3EMENIbHbIE METaJulbl, TajJOreHbl, WHEPTHbIE Tas3bl).
DneMeHTbI, KOTOpble 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepmognueckuit  3axoH. Ilepuonmueckas cucremMa XMMHUYECKHUX 3JIeMEHTOB [l
W. MenneneeBa. Koporkonepuoanas u jinHHONepuoaHas ¢opmbl Ilepuoanyeckoil cuctemsl
xumuueckux anemeHtoB JI. U. MenneneeBa. llepuonsl u rpynnbl. PU3HYECKHN CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sfep. WM3otombl. InektpoHbl. CTpoeHuHe
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMHUECKUX AIEMEHTOB [leproaudyeckoit cucTemMbl
J. W. MenneneeBa. XapakTepUCTHKA XUMHYECKOTO OJJIEMEHTA 10 €ro IMOJIOKEHUIO B
[Tepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUSI paJiiyca aTOMOB XMUMHUUYECKHUX 3JIEMEHTOB, METAININYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U NEPUOTAM.

3nauenue llepuonnueckoro 3akoHa u Ilepuoauueckoil CUCTEMBI XUMHYECKUX 3JIEMEHTOB
JUISl pa3BUTUS HAyKHU U nipakTuku. 1. V1. MenaeneeB — yu€HbI U IpakIaHUH.

Xumunueckas CBA3b. KoBasienTHas (monsipHas u HENOoJIsIpHast) CBSI3b.
DIEeKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenb okucieHus. OKUCINTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipouiecchl okucnenus
1 BoccTaHOBJIEHUs1. OKUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii Ixcnepumenm:

n3ydyeHue oOpa3loB BELIECTB METaUIOB M HEMETauIOB, B3aWMOJICHCTBUE TUAPOKCHIA
LMHKA C PAacTBOpaMU KHUCJIOT M ILEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOLIUX ITPUMEPDI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKINI (TOPEHHE, PEAKIIUU PA3NIOKEHUs, COSTUHECHNUS).

Mescnpeomemmnule céasu

Peanuzamust MeXNpeaMETHBIX CBSI3€U MPU W3YYEHUU XUMHUU B 8 KJlacce OCYIIECTBIIAETCS
4yepe3 HCIOJb30BaHWE KaK OOIMMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSATHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO 1IUKIIA.

OO01re ecTecTBeHHO-HAYYHbIE TIOHSTUS: HayYHbIH (DakT, TUMOTE3a, TEOPHS, 3aKOH, aHAIIH3,
CUHTE3, KIacCHU(pUKaIus, TMEePHOJUYHOCTh, HAOIIOIEHUE, OJKCIEPUMEHT, MOACTUpPOBaHUE,
U3MEpPEHUE, MOJIEIb, SIBJICHNUE.

®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIUJA, H30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJNA, DSJIEKTPUYECKUI 3apsj, BEIIECTBO, TelOo, O00BEM, arperaTHoe
COCTOSIHHE BEIECTBA, ra3, (PU3NYECKUE BEIUYHMHBI, SIUHUIBI H3MEPEHHUS, KOCMOC, ITIAHETHI,
383151, ComTHIIE.

buonorus: dorocunTtes, npixanue, ouocdepa.



l'eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOpPHBbIE IOPOJBI, IOJIE3HBIC
HCKOTIa€MbI€, TOTINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[lepnoguueckuit  3akoH. Ilepuommueckas cucremMa XMMHUYECKHMX 3JIEMEHTOB [l
W. MenneneeBa. CTpoeHHe aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kajlus, KalblUsi U HUX COECIMHEHUN B COOTBETCTBUU C
I0JIOKEHUEM JIEMEHTOB B [lepuoanueckoil cucreme U CTPOEHUEM MX aTOMOB.

Crpoenue BemiecTBa: BUABl XUMHMYECKON CBSI3U. THUMBI KPUCTAIIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM PEMIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKIaTypa HEOpPraHMYECKHMX BEIIECTB. XHMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJlaccaM HEOPraHMYECKUX COEIMHEHUH, TeHeTHyecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Krnaccudukanus XuMU4YecKUX peakluid MO pa3IuYHbIM MpHU3HAKaM (II0 YUCIY M COCTaBy
YYacTBYIOIIMX B peakUWU BEHIECTB, IO TEIUIOBOMY J3(QQeKTy, M0 H3MEHEHHUIO CTeleHeu
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, M0 YYacTHIO KaTajauzaropa). JK30- U
SHI0TEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPaBHEHUSI.

[Tonsitne o ckopoctn xumuueckoi peaxiuu. [loHartue 06 oOpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakiusax. [loHsATHEe O TOMOreHHBIX M TeTeporeHHbIX peakuusx. I[lonstue o
karanuze. IloHsTne o XxXuMmHUeckoM paBHOBecMU. DakTOpbl, BIHUAOIIME HA CKOPOCTh
XUMUYECKON PEAKLIUHU U MOJIOKEHUE XUMHUECKOTO PaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH, JJIEKTPOHHBIM OallaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakuuu. (CocTaBleHWE YPaBHEHHMUM OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust PAEKTPOIUTUYECKON TUCCOUMAIIMU. DJIEKTPOJHUTHI U HEANEKTPOIUTHI. KaTHOHBI,
aHUOHBL. MexXaHu3M JHCCOLMAlMKM BEHIECTB C PA3IM4YHBIMH BHJIAMH XHMHUYECKOW CBS3H.
Crenens aucconuanuy. CUIbHBIC U CI1a0ble AIEKTPOJIUTHI.

Peakuuu monHoro oOMeHa. YcioBUs NMPOTEKaHUS peakUUid MOHHOTO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHMs peakuuidl. CBOWCTBA KUCJIOT, OCHOBAaHWW M COJIEH B CBETE
Mpe/CTaBiICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peakuu Ha HOHBL
[TonsiTue o ruApPOIU3E COJICH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEISIMU KPUCTAUIMYECKMX PEHIETOK HEOPraHWYeCKUX BEIECTB —
METAJUIOB M HeMeTauioB (rpadura W aiaMasa), CIOXKHBIX BEHIECTB (XJIOpuUla HaTpHs),
HCCIE0BaHUE 3aBUCHUMOCTH CKOPOCTM XHMMHMUYECKOM peakUWh OT BO3JACUCTBHUS Pa3IMYHBIX
(bakToOpOB, HCCIEeIOBAaHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEIECTB, IMpOLECCa AUCCOLUAINH
KHUCTIOT, IenouYedl u coleil (BO3MOKHO HCIIOJIb30BaHHE BHUJCO MaTepuasoB), MPOBEICHHE
OTIBITOB, WITIOCTPUPYIOLIUX TPU3HAKU MPOTEKAHUS pPeaklMii MOHHOTro oOMeHa (oOpa3zoBaHUE
ocajika, BBIJEJICHHE Tra3a, o00pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX HPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIHMi (FOpeHue, peakluu pasiokKeHUs, COEIUHEHUS),
pacrno3HaBaHUE HEOPraHWYECKUX BEIIECTB C IIOMOIIBI0 KAaYECTBEHHBIX pEAKUUN Ha HOHBI,
pELIeHNEe IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtauibl 1 MX cOeIUHEHHSA

OOmiast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOCHMsSI aTOMOB, XapaKTepHbIE
crerieHu okucieHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — TaJOTEHOB.
XUMHUYECKHe CBOICTBa Ha NIpuMepe XJiopa (B3aMMOJEHCTBHE C MeTajulaMH, HeMeTallJlaMH,
menoyamu).  Xsopoojopoa. CoisiHas  KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIydEHHE,
npuMeHeHue. JlelficTBrue xjopa 1 XJIOpOBOJOPO/Ia Ha OPraHKU3M 4YeJloBeKa. BaxkHelme Xiaopuisl
U UX HaXO0XJECHHUE B IIPUPOJIE.



OOmast xapakrepuctuka 3meMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne M (pU3MYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa M cepbl. AJUIOTPOTHbIE MOTU(PHUKAIMKA KUCIOpPOJa U cepbl. XUMHUYECKUE CBOICTBA
cepel. CepoBoJOpoJ, CTpoeHHue, (U3NYECKUEe M XUMHUUYECKHe cBoicTBa. OKCHIBI CEphl Kak
MIPEJCTaBUTENIN KUCIOTHBIX OKCHIIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENsl Kiacca KUCIOT M creuupuyeckue). XUMHUYECKHE PEaKIty,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CIIOCO0a TONy4eHHUs CepHOM KucioThl. [IpuMenenue
cepHOl KucioThl. Conu cepHOM KUCIOThI, KAUECTBEHHAsI peaklus Ha cynb(ar-uoH. Haxoxnenue
ceppl U €€ COEAMHEHUH B IMpHUpoae. XHUMHMUYECKOE 3arpsi3HEHUE OKpYXKalolleh cpeJibl
COEJIMHEHUSIMHU cepbl (KUCIOTHBIE NOKIH, 3arpsi3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
[IpeI0TBPALLEHUS.

OOmast xapakTepucTuka 53JeMeHTOB VA-Tpynmnbl. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHW OKHUCIEHUsA. A30T, pPacHpoCTpaHEHHWE B TNpupoje, (usnueckue u
XUMHUecKkue cBoiictBa. KpyroBopoT azora B mpupojie. AMMHaK, ero Gu3n4ecKkue u XMMHUYECKHe
CBOICTBa, NMoy4eHue U npumeHeHne. Coium aMMOHHUS, UX (GU3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHass peakuMsi Ha MOHbl aMMOHHUsS. A30THas KUCIIOTa, €€ IMOJIydyeHUe,
¢usznueckue M XUMHUYECKHE CBOMCTBa (0OLIMEe Kak TMpEACTaBUTENs Kjacca KHCIOT U
cnenuduueckue). lMcnonap3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPAJIbHBIX
yaoOpeHui. XUMHUYECKOe 3arpsi3sHEHNE OKPYKAroIeH cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3JyXa, MOYBbI U BOJ0OEMOB). Docdop, amioTponHble MOAUPUKAIIIT
docdopa, duznueckue u xumuyeckue corctBa. Okcup docdopa (V) u pocdopnas kuciora,
¢busznueckue M XUMUYECKHE CBOMCTBa, mosydeHue. lcmonb3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YI0OpEHUIA.

OO6mas xapakrtepuctuka 3jeMeHTOB [VA-rpymmbl. OcoOeHHOCTH CTpOEHHS aTOMOB,
XapaKTepHbIEe CTETNIEHU OKUCIIEHUS. YTJepo/, alFIOTPOIHbIe MoAu(UKaIMK, PACIPOCTPAaHEHHUE B
npupoie, pusznueckue U XMMUYECKrue cBoicTBa. AncopOius. KpyroBopoT yrieponaa B mpupo/ie.
Oxcunpl yriaepona, Ux (pU3NUECKUE U XMMUYECKHE CBOMCTBA, JIeHICTBHE Ha KUBbIE OPraHU3MBI,
MOJIydeHHE W MPUMEHEHHUE. DKOJOTHUECKUE Mpo0IeMbl, CBs3aHHbIC ¢ okcuaoM yrieposaa (1V),
TUNoTe3a IN100adbHOTO MOTEMJICHUs KIUMarta, MapHUKOBBIM 3¢ ¢ekT. YroabHas KuciaoTa U eé
COJM, UX (pU3MUECKHMe M XMMHMYECKHE CBOMICTBA, INOJydyeHHME M npuMmeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcmomp3oBaHme  kapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIIEHHOCTH U CEJIbCKOM XO3HCTBE.

[lepBoHauanbHble MOHATUSA 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHMSX Yriepoja
(MeraH, 5TaH, OSTHJIEH, alETWIEH, 3TaHOJI, IJMLEPHUH, YyKCycHas kuciaora). I[IpupoHsie
HCTOYHUKH YIJIEBOJOPOJOB (yroJib, HNPUPOAHBIA ra3, He(dTb), HNPOAYKTHl HX IepepabOTKU
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [IoHATHE O OHOJIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJM B JKM3HM ueloBeka. MarepuanabHOE €AMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEUHEHUI.

Kpemuuii, ero ¢usuueckue M XUMHYECKHE CBOWCTBA, IOJIYYE€HHE U IPUMEHEHHE.
Coenunenuss kpeMmHuss B npupoje. OOmue npezacraBieHus o0 okcuzae kpemuus (IV) u
KpeMHHEBOH kucinoTe. CUIIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHelue
CTPOMTENbHbIE MaTepHalbl: KepaMHUKa, CTEKJI0, LEMEHT, OeToH, xkene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HHU.

Xumuueckuii IKcnepumenm:

n3yueHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISHOM KHCIIOTBI, POBEJICHHE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpakaroye (U3NYECKUe U XUMUYECKHE CBOMCTBA TraJloOTEHOB M UX COEAMHEHUI (BO3MOXHO
UCIOJb30BAHME BHJICOMATEPUANIOB), O3HAKOMIIEHHE € OO0pas3liaMu XJIOPUIOB (TalOreHUI0B),
O3HaKOMJIEHHE ¢ oOpa3uamu cepbl M €€ COEIUHEHHUSMH (BO3MOXHO MHCIOJb30BaHUE
BUJieOMAaTepualioB), HaOdrofeHWe mpoliecca oOyryMBaHUS — caxapa TIojA  JieficTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI, N3y4eHHE XMMHMUYECKHX CBOMCTB pa30aBiIeHHOH cepHOM
KHCJIOTHI, IPOBEIEHUE KAaueCTBEHHOH peakiuu Ha cyabpaT-uoH U HaOMIoJIeHHE NpHU3HaKa eé
MPOTEKaHMsl, O3HAKOMJIEHHE C (U3UYECKUMHU CBOMCTBaMM a30Ta, (ocdopa M uX coeruHeHUH
(BO3MOXKHO HCIIOJIb30BaHHE BUIEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (POCHOPHBIX yIOOpEeHHUH,



MOJIyueHue, COoOMpaHue, pacrno3HaBaHUE © UW3YYCHHE CBOUCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX pEaKIuid Ha HWOH aMMOHUA U ¢ocdar-uoH W H3YYCHHE MPHU3HAKOB WX
IIPOTEKAHUS, B3aUMOJCICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTHI € MEIbI0 (BO3MOXKHO
WCIIOJIb30BAHUE BHUICOMATEPUATIOB), U3YUYEHHE MOJENIed KPUCTAUIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMJICHME C TIPOIECCOM aaCcopOIMU PacTBOPEHHBIX BEIIECCTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTA3a, MOJyYeHUE, COOUpaHue, paclo3HaBaHue
Y U3yYCHHE CBOUCTB YTJIEKHCIIOTO rasa, MPOBEJCHHE KAUYECTBEHHBIX PeaKiHii Ha KapOoOHAT U
CUJIMKAT-UOHBI M HW3Y4YCHHE IMPU3HAKOB HMX NPOTEKAHHUS, O3HAKOMIICHHE C TMPOIyKIUEeH
CUJIMKATHON TMPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a1a4 1o Teme «Baxuenmue
HEMETAJUIbl U UX COCTUHEHUS.

MeTaJuibl M X COEIMHEHUS

OO0mast xapakTepUCTHKA XWMHUYECKHX DJIEMEHTOB — METAJJIOB Ha OCHOBAHMHM WX
noJiockeHud B [lepuoanueckoi cucreme xumuueckux anemMeHToB /. M. Menaeneesa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauimueckas CBS3b M METATMYECKas KpUCTAJUTMYECKas
pemeéTka. DIEKTPOXUMUYECKUN psAll HaNpsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKUE
cBoiicTBa MeTauioB. OOmue crnocoOwl nmoydeHus MeTayioB. [loHATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CTIOCOOBI 3aIIUTHI KX OT KOppo3uu. CiuiaBsl (CTaslb, YyT'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX IPUMEHEHUE B OBITY M MPOMBIIILIEHHOCTH.

[[lesrouHbIe METAUIBL: MMOJIOKEHUE B [leproauyeckoil cucteMe XMMUYECKUX 3I1EMEHTOB /.
W. MenneneeBa, cTpoeHHE WX aTOMOB, HaxOXJeHHE B mpupojae. Ousmdyeckne m XUMHYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUIPOKCUIBI HATpUsI U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJIJIOB M UX COCTUHECHHI.

[[lenoyHO3eMENbHBIE METAJUIBI MarHuid W KalblMil: moJioxkeHwe B llepumoamdeckoit
cucremMe xuMuueckux snemMeHtoB [[. M. MenneneeBa, CTpoeHME HMX aTOMOB, HAaXOXKICHHUE B
npupoae. Ousznueckne U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillume coenruHeHus
KaJbIHs (OKCH, TUAPOKCHI, coJin). JKECTKOCTH BOJBI U CITOCOOKI €€ YCTpaHCHHUSI.

Amomunuii: nonoxxkenue B Ilepronuueckodl cucremMe XUMHUYECKHX dieMeHTOB [l.
N. MenpaeneeBa, CTpO€HHE aToOMa, HAXOXKJACHWE B Tmpupojae. PU3MYECKHE U XUMHYECKUE
CBOMCTBA almoMHUHMSA. AMGBOTEpHBIC CBOMCTBA OKCH/IA ¥ THAPOKCH/IA ATFOMUHHUSL.

Kenezo: mnonoxenue B Ilepuogumyeckoil cucremMe XUMHYECKUX dAiaeMeHTOB [l
N. MengaeneeBa, CTpO€HHE aToMa, HAXOXKJACHWE B Tmpupojae. PU3MYECKHE U XUMHYECKUE
cBolicTBa xene3a. Okcupl, ruapokcuabl U cosm xkenesa (I1) u xxenesa (III), ux cocras, cBoMCTBa
U MOJTy4YECHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpa3llaMu METaJJIOB M CIJIaBOB, UX (PU3MYECKMMH CBOWCTBaMH,
M3Y4YEeHHUE pEe3yJIbTaTOB KOPPO3UH METANIOB (BO3MOXKHO KCIIOJIb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXKHO UCHOJIb30BAaHUE
BHJICOMATEPUAIIOB), HCCIIEOBAHHE CBOMCTB KECTKOW BOJBI, MpoOIlecca TOPEHHS Kejle3a B
KUCTopoae  (BO3MOXHO  HCIOJb30BaHME  BUACOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajblHs, alfOMUHUS, LUWHKA, xkene3a (II) u xenesza
(IIT), memu (I1), HaOmroIeHUE W OMKMCAHUE MPOIIECCOB OKPAIIMBAHMS TJIAMEHH MOHAMHU HATPHS,
Kalmusi U Kanblus (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUAJIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJTIOMUHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
Teme «BaxkHelilne MeTayibl U UX COETMHEHUSD.

XuMus M OKpY:KaloIas cpeaa

BemectBa u maTepuasibl B MOBCEHEBHOW >KM3HU 4e€JOBEKa. be3omnacHoe MCHOb30BaHUE
BEIIECTB M XMMHUYECKHX peakiuil B ObITy. IlepBas momMoIib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKPYXKAIoIIe cpenbl (MpenenbHasi JOMyCTUMasi KOHIIEHTpaIHsI
BemecTs, nanee — [1JIK). Posb xuMuu B penieHnn 3K0I0THYECKUX TPOoOIeM.

Xumuueckuii Ixcnepumenm:

M3y4eHrne 00pa3ioB MaTepuanoB (CTEKIIO, CIIaBbl METAJUIOB, MOJTMMEPHBIC MAaTEPUATIbI).

Mescnpeomemnmnuie ceazu



Peanuzanus MEXIpeIMETHBIX CBSI3€H MPU U3YyYEHUH XMMHUHU B 9 KIilacce OCYIIECTBIISETCS
Yyepe3 HCIOJb30BAaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATHH,
SBJIFOILUXCSI CHCTEMHBIMM JUISl OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOm1re ecTecTBEHHO-HAYYHBIC TOHATHUS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CHHTE3, Kiaccu(uKamusi, NEepUOJUYHOCTb, HAOMIOACHUE, OHKCIEPHUMEHT, MOJCIUPOBAHHE,
U3MEpEHUE, MO/IENb, IBJICHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOTHsI, MATEPHAIIBL.

@dwusmuka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUI, HW30TOIIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUM 3aps], IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
TMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHHME BEIIECTBA, T'a3,
pacTBoOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKa, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorus: ¢ortocunTes, apixanwe, Ouocdepa, IKOCUCTEMa, MHUHEPAIBbHBIC YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAaKPOJIEMEHTHI, IUTATEJIbHbIE BELLIECTBA.

l'eorpadus: armocdepa, rtuapocdepa, MHHEpadbl, TOPHbIE TOPOJIBI, TOJIE3HBIC
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pE3yJIbTaThl OCBOEHHS IPOTPAMMBI  OCHOBHOTO OOIIEro 00pa3oBaHHs
JOCTUTAIOTCS B X0/ OOYUCHUSI XUMUH B €IUHCTBE yIeOHOU M BOCIIUTATECIILHOW JAEATEILHOCTH B
COOTBETCTBUH C  TPAJAWIMOHHBIMH  POCCHHCKHMH  COIMOKYJIBTYPHBIMH W  JIyXOBHO-
HPABCTBCHHBIMH IIEHHOCTSIMHU, TIPHHATHIMH B OOIIECTBE MPaBUJIAMH W HOPMaMHd MOBEICHHS W
CIIOCOOCTBYIOT MPOIIECCAM CAMOTIO3HAHMUS, CAMOPA3BUTHS M COIIMATU3AINH 00yJarOIHXCI.

JINYHOCTHBIE PE3YJABTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOH TMO3WTHBHBIX [IEHHOCTHBIX OPHEHTAIMA W PACIIMPEHHE OIbITa ACATEILHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) HIaTPHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHIECKOMY U HAYYHOMY
HACJICINIO, TMOHMMAHUS 3HAYCHUS XMMHYECKOW HAyKW B JKM3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BJIAJIETh JIOCTOBEPHOM MH(MOPMAIMEH O MEPETOBBIX JIOCTIKCHUSAX W OTKPBITHSIX
MHPOBOH M OTCUCCTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 YCTPOWCTBE
MHpa U 00IIEeCTBa;

2) rpasKAIaHCKOr0 BOCIIUTAHUS:

NPEJCTABICHUSA O COLMAJIBHBIX HOPMax M MpPaBHIaX MEXIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE, KOMMYHHMKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO IOJIE3HOH, y4eOHO-
HCCIIEI0BATENBCKOM, TBOPYECKON M IPYIHX BHIAX JIEATEILHOCTH, TOTOBHOCTH K PAa3HOOOpa3HOM
COBMECTHOU JEATEIBHOCTH TP BBIMOJHEHHH Y4eOHBIX, MO3HABATEILHBIX 3a71a4, BHINOJIHEHHN
XAMHUYECKHX IKCIIEPUMEHTOB, CO3aHHH YUEOHBIX MPOEKTOB, CTPEMIICHHS K B3aHMOIOHMMAaHHIO
¥ B3aMMOIIOMOIIM B MpOIECCEe ITOH Y4eOHOH AEATETBHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJCHUE W TMOCTYIKH CBOWX TOBApHUINEH C TO3WIMH HPABCTBEHHBIX W IMPABOBBIX HOPM C
y4ETOM OCO3HAHUS MMOCIEACTBUM MOCTYITKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHPOBO33PEHYECKHE  MPEACTABICHUS O  BEIIECTBE W XHMHYECKOH  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAyKd W COCTABISIOIINE OCHOBY ISt
MOHUMAHUS  CYIIHOCTH HAyYHOW  KapTHHBI ~ MHpa, MpeACTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOIbI, B3aUMOCBA3SX YEIIOBEKA C MPHUPOTHON CPeoi, O pOJIH
XAMHH B TIO3HAHUHU 3THUX 3aKOHOMEPHOCTEIH;



MO3HABATEIbHBIE MOTHBBI, HANpaBlICHHbIC HAa TMOJy4CHHE HOBBIX 3HAHUN 10 XUMHH,
HEOOXOUMBbIC 71 OOBSCHEHUs HAONIOAaeMBIX TIPOIECCOB W SBJICHHI, IMO3HABATEIHHOM,
MH()OPMAIIMOHHON M YUTATEIIbCKON KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOHN JHTEPATYpOU, MOCTYITHBIMH TEXHHUYECKUMU CPEACTBAMH
MH()OPMAIIMOHHBIX TEXHOJIOTHI;

HWHTEpEeC K OOYYCHHIO W TIO3HAHMIO, JTFOO03HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa30BaHUI0, IPOSKTHOW M MCCIEAOBATEIBCKON JEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJIICHHOCTH U YPOBHS OOYUYCHHSI B TaIbHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTH IKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3J0POBBI 00pa3 JKH3HHW, OCO3HAHHWE IOCIEACTBUN W HENPHUSITHE BPEIHBIX
NpUBBbIUEK (YHOTpPEOJEHUSI AJIKOIoJisi, HAapKOTHKOB, KypEHHUs), HEOOXOJMMOCTH COOIOACHUS
MpaBwI 0€30MaCHOCTH MPH OOpAlIEeHWHM ¢ XUMHUYECKHMMH BEIIECTBAMH B OBITY W pPEaIbHOU
KU3HH;

5) Tpy/10BOr0 BOCIIUTAHUSI:

WHTEpEC K MPAKTUIECKOMY M3YUYEeHHIO Mpodeccuil U Tpyaa pa3IudHOro poja, yBaKEeHUE K
TPyAy H pe3yidbTaTaM TPYAOBOW JESITEITLHOCTH, B TOM 4YHCIIE HAa OCHOBE NPHMCHCHUS
MPEIMETHBIX 3HAHWA TI0 XWUMHH, OCO3HAHHBIM BBIOOP WHIUBUIYATBHOW TPACKTOPUU
MIPOJIOJKEHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHWMUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENTHON MPO(EeCCHOHATBHON NEATeTbHOCTH U
pa3BHUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJTAITHPOBATHCS B TIPO(HECCHOHAIILHOM cpejie;

6) 3K0JIOrHYecKOro BOCUTAHMS:

9KOJIOTUYECKH TIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIEC KaK MCTOYHHUKY JKU3HU Ha 3emile,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE IIEHHOCTH 37J0POBOr0 U Oe3omacHoro obpasa *KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY W IICHXHYECKOMY 370POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBI 0€30TaCHOTO TIOBECHUS TIPU pabOTe C BEIIECTBAMH,
a TaKKe B CUTYaLUAX, YTPOKAIOIIUX 30POBBIO U KUZHHU JIOICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHWA, MOJy4aeMble MpPU HM3YYEHHHM XUMHH, JJIS pEHICHUS
3a71a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBILIECHUS YPOBHS 9KOJIOTUYECKOM
KYJIBTYpPbI, OCO3HAHHUS ITI00ATBHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM U MyTed WX peuieHus
MOCPEJCTBOM METOJIOB XMMHH, SKOJOTMUECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COILIMANIbHOM MPaKTUKE.

METAIIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MCTAIIPECAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC I (I)OpMI/IpOBaHI/IH
MHUPOBO33PCHUSA 061ueHaquLIe IIOHATHUA (SaKOH, TCOpUA, IIPUHOMUII, I'MIIOTE3a, (1)aKT, CUCTEMA,
Ipouecc, SKCIICPUMCHT U ,I[pyTOG.), KOTOPBIC UCIIOJB3YHOTCA B €CTCCTBCHHO-HAYYHBIX y‘le6HHX
npeamMeTax 1 IMO3BOJIAIOT HA OCHOBC 3HAHUU U3 ITUX npeaMcTOB (1)0pMI/IpOBaTB MMpCACTABJICHHUC O
LEJIOCTHOM Haquoﬁ KapTUHC MHpa, U YHUBCPCAJILHbBIC y‘IC6HbIC JNeHCTBUS (HOBHaBaTeHBHHC,
KOMMYHUKATHBHBIC, peI‘y}IHTI/IBHHC), KOTOPbIC 00ecIIeunBaroT (bOpMI/IpOBaHI/Ie T'OTOBHOCTH K
CaMOCTOATCIIbHOMY INIAHUPOBAHNUIO U OCYHICCTBJICHUTO y‘le6H0fI JACATCIIBHOCTH.

IHo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble Joruueckue qeMcTBuA:

YMEHHS UCIIOJIB30BaTh IMPUEMBI JIOTUUECKOTO MBILJIEHUST I[PU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XHUMHUYECKUX TMOHSATHH (BBIACHATH WX XapaKTEepHbIE TMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JIPYTUMH TOHATHSMH), UCIIOIB30BATh MOHSATHUS AJIST OOBSICHEHHS
OTIENbHBIX (PAKTOB W SBJICHUMN, BBIOMPATH OCHOBAaHUS M KPUTEpUU s Kiaccuuxammm
XUMHUUYECKUX BEIIECTB U XUMUYECKUX PEAKLIHMMI, YCTAHABIMBATh IPUUMHHO-CIEICTBEHHBIE CBS3U



MEXIy 0OBEKTaMU U3YYEHUsI, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHEIE, IeTyKTUBHbIC,
10 aHAJIOTUH ), JICNIaTh BBIBOJIBI U 3aKITFOUCHHUS;

YMEHHE MPUMEHSTh B MPOIECCE TMO3HAHUS MOHSTHS (MPEAMETHBIE W METaIlpeIMETHbIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJETH, WCIIOIb3yeMble B XUMHH, MPEOOPa3oBBIBATH HIMPOKO
MIPUMEHSIEMbIE B XHMHH MOJICIbHBIC MPEJCTABICHUS — XUMHUYECKUN 3HAK (CHMMBOJI DJIEMEHTA),
XUMHYecKass ¢GopMylia M ypaBHCHHE XHMHUYECKOW pEakuu — TMpU pEHICHHH Yy4eOHO-
MMO3HABATENBHBIX 3a7ad, C Yy4ETOM OTUX MOJCIBHBIX MPEJICTABICHUA BBIABIATH U
XapaKTepPU30BaTh CYNICCTBCHHBIC MPU3HAKH H3y4aeMBbIX OOBEKTOB — XUMHUYECKHX BEIICCTB H
XUMHYECKUX PEAKIIHA, BBISBISATH OOIIME 3aKOHOMEPHOCTH, NMPHYUHHO-CIICACTBCHHBIC CBSI3H U
MIPOTUBOPEUUS B U3y4aEMBIX MPOIECCAX U SIBJICHUSIX.

Ba3oBble uccienoBareibcKkue 1edCTBUS:

YMEHHE HCIIOJIb30BaTh TOCTABJICHHBIC BOMPOCHI B KAueCTBE MHCTPYMEHTA ITO3HAHHUS, a
TakkKe B KAaueCTBE OCHOBBI Ui ()OPMHUPOBAHUS THUIIOTE3BI IO IPOBEPKE TPABHILHOCTU
BBICKa3bIBAEMBIX CYXJICHUN;

MPUOOpEeTEHNE OMBITA IO IIAHUPOBAHHWIO, OPTaHW3aIllMd W IPOBEJCHUI0 YYCHHUYSCKUX
AKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3ynbTat, (GopMyIupoBaTh OOOOIICHWS W BBIBOJBI TI0 Pe3yabTaTaM MPOBEAEHHOTO OIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOJAETaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMpATh, aHAM3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIMIO PA3TMYHBIX BHJIOB
1 (HOpM TIPEICTABIICHHSI, TTOJTydaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMY/ISIPHAS TUTEpaTypa
XHUMHYECKOTO COJICp)KaHMs, CIpPaBOYHBIC TOCOOWs, pecypchl MHTepHeTa), KpPHUTHYECKU
OIICHUBAThH MMPOTUBOPECUUBYIO H HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TIPUMEHSTh Pa3IMuHbIC METOBI U 3aIIPOCHI TIPU IMOUCKE M 0TOOpe HH(POPMAIMH 1
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOIMMBIX JUTS BBITTOJTHEHUS YICOHBIX U MTO3HABATEIBHBIX 33149
OTpeNIeIEHHOTO THUIIA, MPUOOpPETEHHE OIbITa B OOJACTH HCIOJIL30BaHUS WHOOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIa/IEHUE KYIbTYpOH aKTUBHOTO HCIIOJIb30BAHUS PA3ITUYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpeAcTaBICHUS
nH(pOpMallUd ¥ WJUTIOCTPUPOBATH pellaeMble 334l HECJIOKHBIMH CXEMaMH, AuarpamMMami,
npyrumu opmamu rpauKu ¥ ©X KOMOWHAIHSMUY;

YMEHHME HCIOJB30BaTh M aHAJIW3UPOBATh B Mpoliecce y4eOHON M HCCleA0BaTEIbCKOM
JeSITeNIbHOCTH UHPOPMAIIUIO O BIUSHUYU POMBILIUIEHHOCTH, CEIbCKOTO X03HUCTBA U TPaHCIOpTa
Ha COCTOSIHHE OKPYXKAroIIel MPUPOTHON CPEIbl.

KoMMyHMKaTUBHbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e 1eiCTBUSA:

YMEHHUSl 3aJlaBaTh BOMPOCHI (B XoJe auaiora W (WJIU) JUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoii TeMbl, (HOPMYIHPOBATh CBOW TIPEIJIOKEHHUS OTHOCHUTEIHLHO BBITIOJTHCHUS
MPEUI0KEHHOH 3a71a4H;

YMEHUS IPEJICTABIISITh MMOJIyYCHHBIC PE3YJIbTaThl MO3HABATEIBHOM JIEATEILHOCTH B YCTHBIX
U TIMCBMEHHBIX TEKCTax; JellaTh MPE3CHTAIUI0 PEe3yJIbTaTOB BBIMOJHEHHUS XUMHUYECKOTO
JKCTIIEpPUMEHTa (J1Ta00paTOPHOTO OTBITA, J1a0OPATOPHOW PAOOTHI TIO KCCICIOBAHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

yMEHHsI y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM TMO3HABATEIHHOU U
HCCIIEeIOBATENIbCKON JEATeTbHOCTH TPU PEIICHUH BO3HHUKAIOMIMX MPOOJieM Ha OCHOBE y4éTa
oO0IIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMH (0OCyXkaeHHus, oOMEH MHEHUSMHU, «MO3TOBHIE
IITYPMBI», KOOPJMHAIIMS COBMECTHBIX JACHCTBUIA, ONpeeTieHNe KPUTEPUEB M0 OIIEHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IpYyTHeE).

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe NelicTBHUS:

YMEHHE CaMOCTOSITENIbHO OMPECIATh LEeTH AeSITeNbHOCTH, INIAHUPOBATh, OCYILECTBIISTH,
KOHTPOJHUPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIHHOCTh, BBIOMPATH
HamOonee d¢(EeKTUBHBIE CIMOCOOBI  pemieHus y4eOHbIX ©  [O3HABATENBHBIX  3a7ad,



CaMOCTOSITEJIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIIOKECHHBIA QJITOPUTM JIEHCTBUM IpU
BBITMIOJTHEHUH 33JaHUN ¢ y4€TOM TMOJIydeHHMS HOBBIX 3HAHMH 00 H3ydaeMbIX OOBEKTaxX —
BEILECTBAX U PEaKLMAX, OLEHUBATh COOTBETCTBUE IIOJIyYEHHOI'O Pe3ysbTaTa 3asBICHHOMN LENH,
YMEHUE UCII0JIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IIPe/laracéMble B YCIIOBUM 3aJaHUM.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pPE3yNbTaTOB IO OCBOCHHIO OO0SM3aTEIBHOTO  COJEPIKAHMS,
YCTaHOBJIEHHOTO JaHHOM (QeaepaJibHOM paboyeil MmporpaMMoM, BBIACISIOT: OCBOEHHBIE
oOyJarOmMMUCs Hay4YHble 3HAaHUS, yYMEHHUS W CIOCOOBI JecTBUH, cnenuduyeckue uIs
peaIMeTHON obnacTu «XHUMHS», BBl JESITEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHMSI, €ro
MHTEpIIpETAINH, TPE0OPa30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYalHUsIX.

K xoHmy oOydenust B 8 kiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJLKHBI
oTpaxarb c(hOPMUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:
PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHATUMN: aTOM, MOJIEKYyJa, XUMUYECKUI AJIEMEHT,
IIPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOJAHOPOJHAs), BAJIEHTHOCTb,
OTHOCHTEIJIbHAsl aTOMHAas M MOJIEKYJIApHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs
Mmacca, maccoBas J0Js XHMUYECKOTO 3JEMEHTa B COEIMHEHUHU, MOJISIPHBIH 0O0BEM, OKCHI,
KHCJIOTa, OCHOBaHHWE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHHS, XHMUYecKas
peakuusi, Ki1accuuKalMs peakuil: peaklUud COEIUHEHUS, PEeaKIUU pasJIoKEHUs, peakuuu
3aMelleHus], peakuu 0OMEeHa, 9K30- M SHA0TEPMUYECKHE PEaKIH, TEIIOBOM AP deKT peakuuu,
AP0 aToMa, SJIEKTPOHHBIHN €10 aToMa, aTOMHas OpOMTalb, PaJuyCc aTOMa, XUMUYECKas CBSI3b,
NOJIApHAsl M HEMOJIApHasi KOBAJICHTHAs CBSI3b, MOHHAs CBSI3b, MOH, KATHOH, AHUOH, pPacTBOD,
MaccoBas 10J1s BellecTBa (IPOLEHTHAs KOHLEHTpallKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHATUH M IPUMEHATh 3TU MOHATHS IIPU
ONMCAaHUHU BEIIECTB U UX MIPEBPAILECHUIL;
UCIOJb30BATh XUMHUYECKYIO CHUMBOJIMKY AJSl COCTaBJIEHUS (OpPMya BELIECTB M ypaBHEHUH
XUMUYECKUX PEaKIIHA;
OIpeNieNATh BaJIEHTHOCTh aTOMOB 3JE€MEHTOB B OMHAPHBIX COEAMHEHUSX, CTENEHb OKUCIIECHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, NMPHUHAIJICKHOCTh BELIECTB K OINpPEAeEHHOMY Kiaccy
COeMHEHUH 1o GpopMysiaM, BUJ XUMUYECKOH CBSI3U (KOBaJIEHTHAsl U HOHHAs) B HEOPIraHUYECKUX
COEJIMHEHUSX;
packpeiBaTh cMblca [lepuonuueckoro 3akona /1. YI. MeneneeBa: JeMOHCTPUPOBATh TIOHUMaHHE
NEPUOINYECKON 3aBUCHUMOCTH CBOWCTB XHMHYECKHUX JJIEMEHTOB OT HUX IIOJOXKEHHUS B
Ilepuoanyeckoit cucreme, 3aKOHOB COXPAaHEHMsI MAacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO -
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOIajpo;
ONUCBHIBATh U XapakTepuzoBaTh TabiauuHyro Qopmy I[lepuoguueckoil cUCTEMbl XHMUYECKHUX
3JIEMEHTOB: pa3JInyaTh MOHATHUS «IJIaBHas noAarpymnna (A-rpymmna)» u «mnobounas noarpynna (b-
rpyImmna)», Majable 1 00JIbIINe IePHObl, COOTHOCUTh 0003HAUYEHUs, KOTOPbIE UMEIOTCS B Tabiu1e
«Ilepnomuyeckast cucrema xumudeckux osnemeHToB JI. 1. MenneneeBa» ¢ 4MCIOBBIMU
XapaKTepUCTUKAMU CTPOEHMS aTOMOB XMMHYECKUX JIEMEHTOB (COCTaB M 3apsi sjpa, oOriee
YHCIIO0 AIEKTPOHOB U PaCcHpeieIeHNe UX M0 IEKTPOHHBIM CII0sM);
KJIaccu(pUIMpPOBaTh XUMHUECKHE 3JIEMEHThI, HEOPraHMYECKHE BELIeCTBAa, XUMUUECKUE PEaKLUU
(Mo 4mncIy U cocTaBy y4acTBYIOIIMX B PEaKkIMM BEIIECTB, IO TeMIoBOMY 3 dekry);
XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEPXKAAs  ONUCAaHUE NpPUMEpaMH  MOJIEKYJISPHBIX  YPAaBHEHHUH  COOTBETCTBYIOIIMX
XMUMHMUYECKUX PEAKLINN;
IIPOTHO3UPOBAaTh CBOWCTBAa BEIIECTB B 3aBUCMMOCTH OT HUX KAauyeCTBEHHOIO COCTaBa,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX ITPEBPALIEHUH B PA3JIMYHBIX YCIOBUIX;



BBIYMCIISATE OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO 3J€MEeHTa 10 (OpMysle COEAMHEHMs, MACCOBYIO OO BEIIECTBA B PAcTBOPE,
IIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOU pEaKIvH;

IIPUMEHSTh OCHOBHBIE OIIEPALIUU MBICIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
00o01Ienne, cucTeMaTu3anuio, KiacCu(uKauio, BeISIBICHHE MPUYUHHO-CIICICTBEHHBIX CBS3EH
— JIIS U3y4YEHUS CBOICTB BELIECTB M XMUMHYECKHUX PEaKLMH, €CTECTBEHHO-HAy4YHbIE METO]IbI
MO3HaHUA — HAONMIOACHUE, W3MEPEHHe, MOJCIUPOBAHUE, OKCIIEPUMEHT (peayIbHBIi H
MBICJIEHHBIN );

CIIeIOBATh MPaBHJIAM IOJIb30BaHUS XUMHYECKOH MOCYH0il U 1ab0paTOpHBIM 000PYJOBaHUEM, A
TaKKe MpaBuiaM oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSMHU 1O BBIITOJIHEHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB IO TOJYYEHHUIO M COOMpaHMIO Ta3000pa3HBIX BEUIECTB
(BolopoZa M KHCIOpOJAa), MPUTOTOBIEHUIO PAaCTBOPOB C OIpEneiIEHHOW MaccoBOM JoJeit
pacTBOPEHHOTO BEIECTBA, IUJIAHUPOBaTb W TPOBOJUTH XUMHUYECKHE OSKCIIEPUMEHTHI 110
pacro3HaBaHUIO pAcTBOPOB IIEJOYEH U KHUCIOT C TOMOIIBI0 HMHAUKATOPOB (JaKMYC,
(beHnondranen, METUIOPAHK U JIpYyTHE).

K koHniy oOyueHusi B 9 kJjacce npeaMeTHbIE pe3ylbTaThl HAa 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(HOPMUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:
paCKpBIBaTI) CMBICJI OCHOBHBIX XUMHUYCCKUX HOH?ITI/II\/'IZ XI/IMI/I‘—ICCKI/Iﬁ JJICMCHT, aTOM, MoneKyna,
WOH, KAaTHOH, aHWOH, TMPOCTOE  BEIIECTBO, CIIOXHOE  BEIIECTBO,  BAJICHTHOCTb,
3J'IeKTpOOTpI/II_[aTeJ'II)HOCTB, CTCIICHb OKHMCJICHHS, XHMHUYCCKasd peaKuHs{, XUMHUYECKasaA CBA3b,
TEII0BOM 3 EKT peakinu, MOJb, MOJISIPHBIM 00BEM, PacTBOP, IIEKTPOIMUTHI, HEINEKTPOJIUTHI,
ANEKTPOJIUTAYECKAS JUCCOIMAIIUS, PEaKIHH HWOHHOTO OOMEHa, KaTalin3aTop, XUMUUYECKOe
paBHOBeCI/Ie, O6paTI/IMI)Ie nu H€O6paTI/IMI>Ie peaKHI/II/I, OKHUCIIUTECIBbHO-BOCCTAHOBUTCIBHBIC
peakiuy, OKHCIUTEIb, BOCCTAHOBHUTENIb, OKHCJIECHHE ¥ BOCCTAaHOBJICHHE, aJIOTPOIIHS,
aM(}OoTepHOCTh, XMMUYECKasl CBsI3b (KOBaJCHTHAs, MOHHAS, METaJUIMYECKas), KpUCTaUTHIecKas
peméTka, KOppO3Wsi METauIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKIMH, TMPeaeIbHO
nonyctumas konueHTpamnus [1JIK Bemectna;
WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATUN U IPUMEHSTH 3TH MMOHATHS TIPH
OTIMCAaHUU BEIIECTB U UX MPEBPAICHUN;
WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBJICHHUS (OPMYJI BEIIECTB M YpaBHEHUH
XUMHUYECKUX PEAKIU;
ONPENEesATh BaJCHTHOCTh W CTENCHb OKHCICHHUS XHUMHUYCCKHX JJIEMEHTOB B COCIUHEHHUSX
Pa3IMYHOTO COCTaBa, MPHHAICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHH TIO0
dbopmynam, BUJ XUMAYECKON CBSI3M (KOBAJICHTHAs, HOHHAS, METAJUTMYECKas) B HEOPTaHUYECKUX
COCIMHCHUSX, 3apsj HOHA MO0 XMMHYECKOW (opmyse, XapakTep Cpelbl B BOJHBIX PacTBOpPax
HEOPraHMYECKHX COCAMHEHUH, THUI KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpeiBath cmbich Ilepuoamdeckoro 3akona J[. WM. MenaeneeBa M JIEeMOHCTPHPOBATH €r0
MOHMMAaHKe: ONHCHIBaTh U XapaKTepu3oBaTh Tabnuunyro ¢opmy Ilepuonnyeckoil cuctembl
XMUMHUYECKUX AJIEMEHTOB: pa3linyarh MOHATUS «TJaBHas MoArpymnmna (A-Tpymma)» U «moOouHas
noarpynna (b-rpymma)», mansie u OoJbIIME MEPUOABI, COOTHOCUTH 0003HAYECHHS, KOTOpPHIE
HMEIOTCS B TIEPUOJIMYECKON TaOJIMIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XMUMHUYECKUX DJIEMEHTOB (COCTaB M 3apdl sijpa, oOlee YUCIIOo dJIEKTPOHOB U pacipeesieHne uxX
0 DJIEKTPOHHBIM CIIOSIM), OOBIACHATH 00II[ME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COEIUHEHUU B Ipe/esax MajblX NEPUOJOB M TJIABHBIX MOATPYII C YUETOM CTPOEHUS HUX
aTOMOB;
KIIaCCU(UITMPOBATh XUMHUYECKHUE DJIE€MEHTHI, HEOPraHUYEeCKHE BEIIECTBA, XMMHUUECKUE PEaKIuu
(Mo 4YMcAy M COCTaBy Y4YacTBYIOUIMX B pEaKUMU BEIIECTB, MO TeMIOoBOMY 3ddeKkTy, Mo
M3MEHEHHUIO CTETIICHEH OKMCIICHHSI XUMHUYECKHUX DJIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) OOMIME U crelu(pUIecKue XUMHUYECKHE CBOWCTBA MPOCTHIX U
CJIOJKHBIX BEILIECTB, MOATBEPK/Iasi ONMUCAHUE TPUMEPAMH MOJIEKYISIPHBIX U UOHHBIX YpPaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;



COCTaBJISATh YPaBHEHUS AIEKTPOJUTUYECKON TUCCOLMALMYN KUCIIOT, IEJI0YEH U COJIEH, OJIHbIE U
COKpAIIEHHBIC YPaBHEHUSI PEaKIMii MOHHOTO OOMEHa, YpaBHEHHS PEaKLUUi, MOATBEPKIAIOIINX
CYLIECTBOBaHHE IEHETHUUECKOM CBSI3U MEX/y BELIECTBAMU PA3JIMUHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI TOCPEACTBOM COCTABJICHUS
3NIEKTPOHHOTO OaJlaHCa 3TUX PeaKIUi;

IIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOXKHOCTH IIPOTEKAHUS
XMMHMUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIUUCJIATE OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJIIPHYKO MacChl BELIECTB, MAaCCOBYIO JOJIIO
XUMUYECKOI0 3JIEMEHTa 10 (hOpMysle COEIUHEHMs, MAacCOBYIO JOJIIO BEIIECTBA B PacTBOPE,
IIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOI peakuu;

coOiroAaTh MpaBUiia MOJB30BAHUS XUMHUYECKON MOCYIOW M 1ab0opaTOpHBIM 00OpYyJOBaHUEM, a
TaK)Ke IpaBuiia oOpallleHusl ¢ BELECTBAMH B COOTBETCTBUU C MHCTPYKLMSIMH IO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO IOJYYEHHIO M COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMMaKa M yrieKucioro rasa);

MPOBOJUTHh PEAaKIUH, MOJATBEPKIAIOLUINE KAueCTBEHHBIM COCTaB pPAa3MYHBIX BEILIECTB:
pacrno3HaBaTh ONBITHBIM IMYTEM XJIOPHI-, OpOMMJI-, MOAMI-, KapOoHat-, ¢ocdar-, cummkar-,
cyibpaTr-, TUAPOKCUI-HOHBI, KATHOHbl aMMOHHMSI M  HMOHBl H3YYEHHBIX METaJIOB,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

MIPUMEHSTh OCHOBHBIE ONIEPALIU MBICIUTEIbHON AEATEIbHOCTH — aHAJIN3 U CUHTE3, CPaBHEHUE,
000011eHNe, CUCTEMAaTU3alMIO, BBISIBJICHUE MPUUYMHHO-CIIEJCTBEHHBIX CBSI3€H — IS U3y4EHUS
CBOMCTB BEUIECTB U XUMHUYECKHX pEaKIMi, €CTeCTBEHHO-HAy4Hble METOJbl IO3HAHUS —
HabI0/IeHNe, U3MEPEHNE, MOJICIMPOBAHNE, IKCIEPUMEHT (pealbHbI U MBICIICHHBIH).

1.
Temamuueckoe nianuposanue
Ne | Paspnen Komuuec U3 gux
/11 TBO Nzydyenune JlaGopaTtopHsie, KOHTPOJIb
4acoB HOBOTO U | IpaKTHYECKUe
(Bcero) 3aKpEIICHUE paboThI
8 kiace
1 [TepBoHauanbHbIC 21 18 2 1
XUMHYECKUE MOHSITHS
2 Kucnopon. I'openue 5 4 1
3 Bomopon 3 2 1
4 | Boxa. PacTtBopbI 7 5 1 1
5 KonuuectBennsie 4 4
OTHONICHUSI B XUMHH
6 Baxneitmme kmaccsl | 13 11 1 1
HEOPraHUYECKUX
COCIMHECHUI
5 [Mepuomuueckuii 3aKkoH u | 7 7
CTpOEHHUE aToMa
6 Crpoenue BellecTB. | 8 7 1
XUMUYecKas CBS3b
68 58 6 4




9 kJaacce

[ToBTOpEHUE 3 2 1
1 | Kinaccuduxanus 5) 4 1
XUMHUUYECKUX PEAKLINi
2 | XUMHYEeCKHE peakuuu B | 7 5 1 1
BOJTHBIX PACTBOPAX
3 | lamorensr 5 4 1
4 | Kucinopon u cepa 8 6 1 1
5 | Azor u docdop 9 7 1 1
6 | Yruepon u KpeMHUN 9 8 1
7 Meramibl 13 12 1
8 | [lepoHavanbHBIC 9 8 1
MIpeICTaBICHUS 00
OpPraHHYECKUX
BeIlleCTBaX
68 56 7 5
Iloypounoe naanupoeanue
Cpoku | Ne Pazgen, Tema, Komuec | Conmepxanue ypoka
u3ydeH | ypoka TBO
s [IpakTHdeckue, KOHTPOJIBHBIC PAOOTHI U 9acoB,
et JIp. BHJIBI KOHTPOJIS OTBOIAM
BIX Ha
ro U3y4eHU
marcpu € TEMBI
ana (1mo
Heaens
M)
8 kuace
| IlepBoHaua/ibHBbIE XUMHYECKHE MOHATHS. (21 yac)
1 1 [Ipeamer xumun. BemecTBa u ux 1 XuMus, BELECTBA, TENA,
CBOMCTRA. CBOMCTBA BEIIIECTB.
2 Metoabl 1103HaHUS B XUMUH 1 Hab6monenue,
onucanue, Mzmepenue,
SKCIIEPUMEHT,
MOJCINPOBAHUC.
[IpaBuna TexHUKH
0e30IacHOCTH TIpH
pabote B kabuHeTe
XUMHUHN
2 3 IIpaktuyeckas padora Nel «IIpuemsl 1 HarpeBaTenbHble
Oe3omacHOl paboThI ¢ 000PYAOBAHUEM U YCTpOHCTBA.
BeniectBamu. CTpOoEHME MIIIaMEHN» Iposenenne .
XUMHYCCKUX pCAKIINU
IIpU HAarpCBaHuU.
CTpOGHI/Ie IJ1aMC€HH, €10
CBOUCTBA, ITpaBUJIa
HarpeBaHUA Ha
CIIMPTOBKC.




YucTrle BellecTBa U CMECH.

YucTeie BEIIECTBA,
OJHOPOJIHBIE U
HEOJIHOPOJIHbIE
cMmecu. [Ipupoanbie
CMECH: BO3IYX,
IIPUPOIHBIN ra3s,
HE(Tb, IPUPOIHBIC
BOJIbI Crioco0bI
pa3aeneHusi CMeceu.

[Ipaktuyeckas padora.Ne2
«Ouncrtka noBapeHHou conn» Th

PactBOpenue,
¢unbTpOBaHUE,
BbIIIApHUBaHUE

dusnyeckne 1 XUMHUUECKHE SIBICHUS.

XUMUYECKUE PEAKIINU

du3nyecKue u
XUMUYECKUE SBJICHHUS.
VYcnoBus v pu3HAKU
XUMUYECKUX PEAKIUU.
3HayeHue
(hUBUIECKUX U
XUMUYECKUX SBIICHUM.

ATOMBI, MOJICKYJIbI W HOHBI.

AToM, MOJIEKyIIa, HOH.
[IpencraBnenus o6
aToMax M MOJIEKyJIax

BeniectBa MOJIEKyISIPHOTO U
HEMOJIEKYIISIPHOTO CTPOCHHUS.

Bupl arperatHbix
COCTOSIHUH BEIIISCTB,
KpUCTaJUTMICCKUE
pEIIETKH: aTOMHEIE,
MOJIEKYJISIPHBIE,
noHHBIE. AMOp(dHEBIE
BEIllECTBA.

HpOCTHe " CJIOKHBIC BEUICCTBA.

[IpocTsie, ca0KHBIE
BEIIECTBA.
ComnocrasiieHne
CBOMWCTB MPOCTHIX U
CJIOJKHBIX BEIIECTB,
CpaBHEHHE CMECEH U
XUMHYECKUX
COEeUHEHNN

10

XYUMHUYECKHE FIIEMEHTHI.

CocTaB CI0KHBIX
BCHICCTB, XHUMUYECKUH
3JIeMEHT. MeTauisl 1
HEMCTAJJIbI. COCTAaB
MMPOCTHIX BCHICCTB,




11

OTHOCHUTEILHAs aTOMHAsI Macca
XUMHAYECKUAX DIIEMEHTOB. 3HAKU
XUMHUYECKUX DJIEMEHTOB.

Macca atoMma,
aToMHas CAUHMIIA
MAcCCHI.
OTHOCHUTENBHAS
aTOMHAas Macca.3HakH,
CHMBOJIbI, XUMHUYCCKUEC
DJIEMECHTHI

12

3aKO0H IIOCTOSHCTBA COCTaBa BEIIECTRA.

3aK0H OCTOSHCTBA
COCTaBa BEILECTBA.

13

Xumnaeckue Gopmyiel. OTHOCUTETbHAS
MOJIEKYJISIpHas Macca.

XuMudeckast
dbopmyna.
KauecTBeHHBIN 1
KOJIMYECTBEHHBIN
COCTaB BEIIIECTRA.
Hunekc.
Koadpounuenr.
OTHOCHUTEILHAS
MOJIEKYJISIpHas Macca.
dopmybHas
SJIUHHIIA.
OTHOCHUTEIbHAS
dbopMynbHas Macca.

14

Brruucnenus mo xumMmuueckum GopMmysiam.
MaccoBast 107151 2JIEMEHTA B COEIUHEHNH.

MaccoBas noJis
JJIEMEHTA B
COEIUHEHUH.

15

BajeHTHOCTh XUMUYECKUX DIIEMEHTOB.
OmnpenerneHne BAICHTHOCTH JIEMEHTOB TI0
dhopmynam UX COCTUHEHUMN.

BanentHOCTH
XUMUYECKAX
351eMeHTOB. OKCHUIEL.
bunapueie
COEIVHEHU.

16

CocraBieHre XUMHUYECKUX POpMYII IO
BaJICHTHOCTH.

[Topsanok neicTBuit
IIPU COCTABJICHUH

dbopmy o
BaJICHTHOCTH.

17

ATOMHO'MOHGKYHHPHOC Y4YCHHC 3aKoH
COXpaHCHHA MACChI BCIICCTB.

ATOMHO-
MOJIEKYJISIPHOE
yueHue 3akoH
COXpPaHEHMsI MacChl
BEIIECTB.

18

XHMHYECKHUE YpaBHCHUA

Cxema XUMHYECKOH
peaKkuuu.
XHUMHUYECKOE
YpaBHEHHUE.

10

19

THIbl XUMHUYECKUX PEAKLINI

Peakuuu COCOAMHCHUA,
Pa3IoKCHUH,
3aMCIICHUA

20

O606menne no Teme «IlepBoHavanbHbIe

Pabora B paboueit




XUMUYECKUE MOHITUS TeTpaau
11 21 KonTtponeHas padota Nel mo Teme Brinosinenue
«IIepBoHaYanbHBIE XUMUYECKUE TTOHATUS» TECTOBOW pabOThI
2. Kuciopon. I'openue (Suac)
11 22 Kucnopon, ero oOmiast xapakrepucTuka, XapakTepucTuKa
HaxO0KJCHUE B IIPUPOJIC U ITOJIydICHHE KHCJIOpOZa Kak
XUMHNYECKOI'O 3JIEMCHTA
1 IpOCTOro BCIICCTBA,
CHOCOOBI TTOMyYeHHUs
12 23 CgoiictBa kuciopoja. [lpumenenue dusnueckre u
kucioposa. KpyroBopor kucioposa B XUMHYECKHE CBOWCTBA,
TIPUPOAE. OKCI/II[I)I.
Karanuzarop.
DOTOCUHTES.
Kpyrosopot
KHCIIOpOJia B
MIPUPOJIE.
24 [Mpaktuyeckas padora Ne3 [Tonyuenue u
«ITonyuenue u cBoiicTBa kuciopoaa» Th cobMpaHHe KHCI0pOza.
I'openue B xuciopoje
YIJISL U CEPBL.
13 25 O30H . AJUTOTPOTIHS KUCIIOPO/IA. 030H. O30HOBEII
AKpaH. AJNTOTPONHA.
AnnoTponHbie
Mo U (UKAITUH.
26 Bo3ayx u ero coctar Bo3snayx, ero cocras.
biaropoansbie rassi.
['openue BeliecTB Ha
BO3/lyXe
3.Bomopox (34)
14 27 Bonopon: obmas  xapakTepucTHKa, Bomopon. Anmapar
HaXO0XJAECHUE B IIPUPOJIE U IIOIyUYEHUE. Kurma. Comn.
28 ®u3nueckue U XMMHYECKHE CBOMCTBA ['pemyunii ras.
Bogopoja. [Ipumenenue. ['uppunsr.
Boccranonenue
15 29 [IpakTnueckast pabota Ned [MonyyeHue BogOpoOIa B
«ITonyyeHnue u cBolCTBa BOAOPOJA» 1ab0paTopuu, CBOHCTBA
BOJOpPOJA
Bopa. PactBopsl (74)
30 Bopma Ananus. Cunres.
Abspanus BOaBbL..
16 31 XUMHUYECKUE CBOMCTBA U IPUMEHEHUE I'uapokcu b
BO/IBI. METaJIOB.

OcHOBaHUA.




32

Bopa- pactBoputens. PacTBopbl. 1

PactBop. I'maparsr.
B3gech. Cycriensusi.
OMyIbCHUS.

17

33

MaccoBast 107151 pacTBOpeHHOT0 BemecTBa. | 1

Pas0aBiennsie u
KOHIIEHTPHUPOBAHHBIE
pacTBopsl. MaccoBast
JIOJISE PACTBOPEHHOTO
BEIECTBA.

17

34

[IpakTnueckas padota Ne5 1
«[IpuroroBnenue pactsopa ¢
OIIPENIEIIEHHON MacCOBOM 10JeH
pactBopeHHOTrO0 BemectBay Th

IIpoBeneHue pac4eTos.
BssemmuBanue.
IIpurorosieHue
pactBopa. OT4eT 0
pabote

18

35

O06o01enrne Matepuaia 1o TeMmam 1
«Kucnopoa.Bonopoa.Bona.PactBopei»

3akperieHne 3HaHu 1Mo
Teme

36

[IpoBepounas paboTa 1mo Temam 1
«Kucnopoa.Bonopoa.Bona.PactBopei»

KonTtpons 3nanuit

5.KosinyecTBeHHbIE OTHOIIEHUsI B XUMMHU (44)

19

37

KomunuectBo Bemectsa. Mosb. Monsipras | 1
Macca

KommuectBo
BemniecTBa. Mok,
MousipHast macca

38

Breruucnenus ¢ ucrosiip3oBadueM noHaTun | 1
«KOJIMYECTBA BEIIECTBA» U «MOJISIPHAS
Maccay

Brranciaenne Macchl
BEIIECTBA 10
HU3BECTHOMY
KOJIMYECTBY
BEIIECTBA.

Brranciaenue
KOJIMYECTBA BEIECTBA
10 M3BECTHOM Macce
BEIIECTBA.

Brranciaenue o
XUMHYECKUM
YpaBHEHUSM MacCChI
WM KOJINYECTBA
BEIIEeCTBA

20

39

3akon ABorajipo. Momnsipublii 00bem razos | 1

3akoH ABorajpo.
MossipHblit 00beM
ra3oB.
OTHOCHUTENLHAS
IJIOTHOCTH Ta30B.

40

Permrenue 3agau 1

MossipHblit 00beM
ra3zoB. Cnencreue
3aKoHa ABOTaIpo.

6.BaskHeiilue Kiacchl HeOpraHuveckux coeannenuii (13 yacon)




21

41

Oxcunpl -knaccuukanus, mojrydyeHue

Oxcuapl, X KIacCu-
¢dukanusi, ,
HOMECHKJIATYpa,
MOJTyYeHHE

42

Oxcuppl- CBOMCTBA, IPUMEHEHHE

CBOMCTBa OKCHJIOB,
MIPUMEHEHHE

22

43

IMaapokcunpl. OcHOBaHUSA

I'mppoxcunel.
OcuHoBanus. [llenoun.
I'mppoxocrpynma.
Peakiust oomeHna.
DIIEeKTPOIH3.

44

XUMHUYECKHE CBOMCTBA OCHOBAHUIA.

XuMHudecKrue
CBOMCTBA OCHOBAHHIA.
Peaxmsa
HEHUTpaIN3alnH.
Peaxmma na
WHIUKATOPbI
H3BecTKOBOE MOJIOKO

23

45

AmoTepHbIe OKCUIBI U TUIPOKCU/IBL.

AmpoTepHbIE OKCUTBI
Y THJIPOKCH/IBI.

46

Kucnortsr.

beckucnopoanbie n
KHCIIOPOJICOACPIKAIITH
¢ KHCJIOTEI.
OnHOOCHOBHEIE,
JIBYXOCHOBHBIC U
TPEXOCHOBHBIC
kucinoTel. KuciaoTHeie
OCTaTKH.

CTpyKTypHBIE
bopMyIIBI.

24

47

XUMHAYECKHAE CBOUCTBA KUCIIOT

Psan aktuBHOCTH
METAILIOB

48

Counn.

Cpennue, KUcnble,
OCHOBHEBIE COITH.

25

49

XMUMHYECKHE CBOMCTBA COJIEH.

XUMHUYECKHE CBOMCTBA
coJiel, HOMEHKIaTypa,
KPUCTAJUIOTU/IPATEL.

50

I'eneTnueckas cBS3b MCKAY OCHOBHBIMU
KjJ1aCCaMH BCIICCTB

I'eneTnueckas cBS3b
MEXTy He-
OpPraHUYECKIMH
BeujectBaMu. Ctp.62
pabodas Terpajp

26

51

IIpaktuyeckas padora Ne6 «Perienue
9KCIEPUMEHTAJIbHBIX 33a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTaHUYECKHX
coenuHeHUN» Th

3apauuNel,4,9ctp 114
yueOHHKa




52

O06o061ieHne 110 TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COEAUHEHUIN

Crp.63-64 pabouas
TeTpaapb

27

53

KonTtponsHas padora Ne3 «OcHOBHBIC
KJIACChl HEOPraHUYECKUX COCIMHEHUID)

7.Ilepuonnyeckuii 3aKOH U CTpoeHHe aToMa. (74acoB)

27

54

Knaccmbnkauna XUMHWYCCKHUX JJICMCHTOB.

1

Knaccudukarus
XUMHUYECKUX dJIe-
MmeHTOB. CemeiicTBa
3JIEMEHTOB: IIICJIOYHbBIC
METAaJlIbL,
IIEJIOYHO3EMEIIBHBIC
METaJlIbl, TaJIONeHbI

28

55

[Tepuonnueckuii 3akon J[.M.Menneneena

Ormpenenenue me-
PHOJMUECKOT0 3aKOHA,
MOPSAJIKOBBIN HOMEP
XMMHYECKOT0 JJIEMEHTA,
oTpeneneHne nepruosa,
3apsy sipa- ux
(U3UYECKHIA CMBICIT

56

Hepnogmqecxaﬂ CUCTEMA XHUMHYCCKUX
anemenToB .. Menneneena.

Marsie 1 GombITHe
NepUoIbl, PU3MIECKUI
CMBICJI HOMEpa
nepuoa, Ipyrina,
moArpyma (TIaBHAs v
mobouHas), GU3nIeCKuit
CMBICIT HOMEpa TPYIIIIbI,
W3MEHEHHUE CBOWCTB
3JIEMEHTOB B TIEPHOJIC U

B TpymIe

29

57

Crpoenue aToma.

CocTaB aTOMHBIX sACp
(TIpOTOHBI, HEUTPOHHI),
TTOHSTHE U30TOIOB,
MIPUINHBI APOOHOH
OTHOCUTENbHOU
ATOMHOU MacChl

58

PacnpeneneHHe QJICKTPOHOB I10
OHEPICTUYCCKHUM YPOBHSIM.

DHepreTuyecKuil
YPOBEHB (IIEKTPOHHBIH
cioit). BaneHTHBIC
3JIEKTPOHBI.

30

59

3HadeHue NepUoaANYCCKOI0 3aKOHa

3HaueHue nepuo-
JMYECKOr0 3aKOHA JIJIS
HAyKU, TEXHUKU U
JIPYTUX 00MacTel,
OCHOBHBI€ 3TaIlbl )KU3HU
u pesrensHocTH 1. U.
MeHnpeneeBa

60

CaMocTosTenbHAS pa60Ta 10 TEMC
<<CTpO€HI/Ie aToMma»

3akpenyieHue 3HaHuH 1o
Teme




8. CTtpoenue BemecTBa. XHUMH4YecKas CBs3b. (8 yacoB)

31

61

DIEKTPOOTPULIATEIIEHOCTh XUMUYECKUX
9JIEMEHTOB

1

DIEeKTPOOTPHUIIATEIIBLHOC
Tb, TIOHSITHUE, U3MEHEHUE
B IpYIINax U Mepuoaax
TaOJIU LB
HA.N.MenneneeBa

62

Bunrnl cesa3u. KoBanieHTHAS CBA3E.

XuMuyeckas CBSI3b.
KoBanenTHasi cBs3b,
SHEPrus CBA3U,
DIIEKTPOHHAS U
CTPYKTypHast
(hopMyIIBL.CXEMBI 00-
pa3oBaHUs 3TUX TUIIOB
CBs3H, DHECPTUA CBA3H,
DIIEKTPOHHAS U

CTPYKTypHast GOpMyIIbI

63

HNonHas cBaI3b

HoHbl, nOHHAS CBS3b,
cxema o0pa3oBaHUs
CBSI3H, CTEIICHb OKHUCIIE-
HHSL.

32

64

CamocrosiTenpHas padoTa 1o Teme

3akperuieHUe 3HaHU!
o TemMe

33

65

CreneHb OKUCICHUSA

[TonsiTne crenenun
okucinenusd. [IpaBuna
oTpeesIeHus
CTENIeHH OKUCITICHUS
AIIEMEHTOB.

66

Onpez[eneHI/Ie CTCIICHU OKHUCJICHUSA B
XUMHUYECCKUX YPABHCHUAX

3akperuieHUe 3HaHUu|

34

67

O06o01enre MaTepuaa 1mo Kypcy XuMuu

3akperuieHue 3HaHUu|

68

Hrorosas koHTposbHas padota Ne 4

KonTpoJb

9 kiace

[ToBTOpenue (3 )

Crtpoenue atoma. [lepuoauyeckuii 3aKoH,
NepruoIMyecKasl CUCTeMa XUMHUYECKUX
anemeHToB [.M.Menneneepa

[Tepuonnueckuit
3aKOH U
nepuoIuIecKast
CHUCTEMAa XUMUYECKUX
AJIIEMEHTOB
JI.1.Menneneena.
['pynnel 1 nepuoabt
[IEPUOINYECKON
CHUCTEMBI

Crpoenue aToma.
SAnpo (mpoToHsL,
HEUTPOHBI) U
ANEeKTpOHbI. I30TOMBI.
CrpoeHue




AIEKTPOHHBIX
000JI04€K aTOMOB
nepBbix 20 371IEMEHTOB
[Tepuonueckon
CHUCTEMBI
J..MenneneeBa

OCHOBHBIC KJIACCHI HCOPTraHNYCCKUX
BCIICCTB

OCHOBHBIE KIaCChI
HEOPraHUYECKUX
BEIIECTB-OKCUIEI,
OCHOBAaHMS, KUCIIOTEI,
coau

Crernenb OKUCICHU. XUMUYCCKUE CBA3H

I'maBal. Knaccudukanmst xummdeckux peakuui (54).

OKHUCITUTEIbHO-BOCCTAHOBUTEIbHBIC
peaknuu

1

OKHUCIUTEILHO-
BOCCTAaHOBUTEILHBIE
pEaKIuu, METOI
AIIEKTPOHHOTO
OanaHca

TemoBbie 3¢ (eKThl XUMUYECKUX PeaKIUil

Peakiun
AK30TEPMHUUECKUE U
SH/I0TEPMHYECKUE,
TEII0BOHM AP eKT
peaxuu,
TEPMOXHUMUYECKIE
YpaBHEHUS PEaKIU,
3aKOH COXpaHEeHUsI U
MIpeBpaLICHUS
SHEPrUuu

CKOpOCTh XMMHUUYECKUX PEaKIIHil

CkopocTb
XUMHYECKON pEeaKIuu,
KaTaln3,
WHTUOMPOBaHME,
KaTaJln3aTOPBI,
WHTUOUTOPHI,
(hepMeHTBI

[Ipaktuueckas padota Nel «3ydeHnue
BIIUSTHUS YCIIOBUI MTPOBEICHUS
XMUMHUYECKON PEeaKIMH Ha €€ CKOPOCTH)»

Ctp,16 yueOHUKa

O6patumsie peakiuu. [lonstue o
XMUMHYECKOM PaBHOBECUU

Obpatumsie
XUMHUYECKUE PEaKIIUH,
npsiMasi 1 oOpaTHas
peaKuu, XuMU4eCcKoe
paBHOBECHE, TPUHIIMIIT
Jle llaTense

I'naBa 2. XuMu4eckrue peakliuu B BOJAHBIX pacTBOpax (

74)

CymHoCTh mpouecca JeKTPOITUTHYECKO N
JUCCOIMALIUN

1

DIEKTPOIIUTHI,
HEBJIEKTPOJIUTHI,
ANIEKTPOIUTHYECKAs
JCcCOIManus,
THIpaTanus,
KPHUCTAJJIOTUAPATHI

10

DNEKTPOIUTHYECKAs JUCCOLHAITUS
KHCJOT, IIEJI0YEH U COJIEH.

SHCKTpOJ'II/ITI/I‘-ICCKa}I
JucconuanmsAa KucCJioT,




LIEJI0YEN U COJIEH.
DIIEKTPOIUTHYECKAS
JUCCOLIAAITUS
BCIIIECTB B BOAHBIX
pacTBoOpax.

11

CnaOble ¥ CUITbHBIC AJICKTPOJIUTHI.
CreneHp IHUCCOIMALINH.

Cna0lble U CUJIbHEIE
AJEKTPOJIUTHI,
CTEICHb
ANEKTPOJIUTUYECKON
JICCOLIMAIINM,
BIIMSIHUE PA3IMYHBIX
Imokasarelieii Ha
CTENEHb JUCCOIHALNHT
Y CHJTY DJICKTPOJIUTA

12

Peaknuu nounoro oomena

Honnsiii oOMeH,
MIPU3HAKU PEaKIui
HOHHOTO OOMeEHa,
MOJIHBINA U
COKpAILIEHHBIHI
HOHHBII 0OMEH B
peaKImsIX

13

I'maponus coneit

IM'maponus, ruaponus
COJIEH, peaKius
Cpenbl B 3aBUCHMOCTH
OT 00pa3oBaHHOM
coNH

14

[Ipaktuueckas padota Ne2 «Pemienue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«dnekrpoauTrdeckas nuccormanus» Th

Crtp.41 yueOHuKa

15

KonTtponpHas padorta Ne 1o Temam
«Knmaccubukamnus XUMHUYECKUX PEaKITHii»
U «DIEKTPOJIUTUYECKAs TUCCOLMALIUSDY

I'naBa 3. I'asorens! (5 ).

16

XapaKTepI/ICTI/IKa TaJIO'CHOB.

["anorensl, xJ0pHas
BOJla, OpoMHas BoJa,
MO/IHAas BOJA,
BO3TOHKA
(cybmumarus),
KOHJICHCAIIUS

17

Xnop

Xnop,
XJIOPHOBATHUCTAs
KHUCIIOTa

18

X0pOBOIOPOA: TIOJyYEHHE U CBOMCTBA

I"anorenoBonoposl,
LIETIHBIE PEAKLINU

10

19

ConsiHas KUCIIOTA U €€ COJIN

Consnas KHUCJIOTA,
KadyCCTBCHHAsA
pCaKkuus Ha XJIOPUI-
HNOHBI

10

20

[Ipaktuyeckas padora Ne3 «Ilomyuenue

Crp. 59 yuebHuka




COJISIHOM KUCJIOTBI M U3y4EHHE €€ CBOMCTBY

I'naBa 4.Kucnopon u cepa (8 u).

11 21 XapakTepucTuKa KUciaopoaa v cepbl Kpucramnmueckas
cepa, ImacTuyeckas
cepa

11 22 CBoiicTBa U IPUMEHEHUE CEPBI doTanusl.

12 23 CepoBoqopoa. Cynbhuist. CepoBojiopoy,
CEpOBOJIOPOIHAS
KHUCJIOTa, CYIbQUIbI,
TUPOCYIIb(UIBI

12 24 Okxcup cepsl (1V). Cepuucras kuciora Oxcup cepsi (1V)-
CEepPHUCTBIN ras,
CepHUCTas KUCIIOTA,
CyIb(UTHI,
TUAPOCYIb(UTHI,
KUCJIOTHBIE TOKIH,
KayeCTBEHHAsI
peaxius Ha cylb(ut-
HNOHBI

13 25 Oxcup ceps (VI). Cepnas xucinora Oxcun cepsr (VI)-
CEpHBIN aHTUJIPHU]I,
oJieyM, Cyab(datsl,
TUAPOCYIb(AThI,
KayeCTBEHHasI
peakuus Ha Cynbdar-
HUOH

13 26 OKUCIUTENBHBIE CBOIICTBA BsaumonetictBue

KOHIEHTPUPOBAHHOM CEPHOU KHCIOTHI. KOHILEHTPHUPOBAHHOMN
CEpHOM KUCIIOTHI C
MeTaJJlaMu U
HEMeTaJlJIaMU
14 27 [IpakTuueckas padota Ne 4 Pemenue Ctp. 79 yuebHUKa
9KCIIEPUMEHTAJIbHBIX 3334 10 TeMe
«Kucnopon u cepa»
14 28 KontponsHas pabotaNe2 mo teme
«Kucnmopon u cepa»
I'masa 5. Aszot u pocdop(9q).
15 29 XapaktepucTuka azoTa u gocdopa. Azort, dochop,
Ou3nyecKkue U XUMHUYECKHUe CBOICTBA HUTPU/IBL,
a3oTa HecosieoOpasyromue
OKCH/JIBI

15 30 AmMuax. Hon ammoHus,
aMMUavHas BOJa,
KaTaJUTHUECKOe
OKHCJICHHE aMMHUaKa

16 31 [Ipaktuyeckas padota NeS «Ilomyuenue Crp.87 yueOHuKa

aMMHUaKa U U3y4eHHe ero CBOWCTB»

16 32 Conu aMMOHUS. Coau aMMOHHS,

Ka4dyCCTBCHHAsA
PCaKus Ha MOHBI




aMMOHUA

17 33 A30THAas KucnoTa. 1 Pasz0aBnennas
a30THAsA KUCJIOTA,
KOHIIEHTPUPOBAHHAS
a30THAs KUCJIOTA
17 34 Conu a30THOM KHCIIOTHI. 1 HuTtpartsl, cenurpsl,
KayeCTBCHHAS
peaxIust Ha HUTpaT-
WOHBI, MUHEPAJIbHBIE
ynoOpenus,
KPYrOBOPOT a30Ta B
pupoze
18 35 dochop 1 benvrii, KpacHBIH,
yepHbIil pochop,
bochun, pochuast
METAJUIOB
18 36 Oxcun pochopa(V). ®ochopras kucnora | 1 dochopHas KUCIIOTA,
U €€ COJIH. docdatsr
19 37 KontponsHas padorta Ne3 mo teme «Azotr | 1
u pochop»
I'maBa 6. Yrinepona u kpemanii(9 ).
19 38 XapakTepucTUKa yriepoaa U KpeMHUsI. 1 Anmas, rpadur,
Amotponus yriaepoja KapOuH, QyIIepeHsl,
rpaden
20 39 XHUMHUYECKUE CBOMCTBA yriiepoa. 1 Cop0brust, agcopOrus,
AncopOrnus JecopOnus,
AKTUBUPOBAHHBIN
yroJib
20 40 Oxcup yriepona (I1)- yrapusrii ras 1 Oxcup yriepona (1)
(yrapHblii Ta3),
ra3oreHeparop,
T'CHEePaTOPHBIN T'a3,
razudukanus
TOTUTMBA, CHHTE3-Ta3
21 41 Oxcun yriepoaa (1V)- yriaekucislii ras 1 VYTIIeKucbli ras,
«CYXOU JIeqy
21 42 YronpHas kucnota u ee conu. Kpyrosopot | 1 VYroJibHas KUCHOTA,
yriepojia B pUpoJIe KapOOHATHI,
T'HJIPOKapOOHATHI
22 43 [Ipaktuueckas paborta Ne6 [lonydyenue 1 Crp. 130 yyeOnuka
okcupa yriepoaa (V1) u nuzydenue ero
cBoiicTB. Pacro3HaBanue kapOboHATOB
22 44 Kpemuunii. Oxenn kpemuust (1V) 1 Kpemnuii, oxeng
kpemuust (1V)
(kxpemHe3eM, KBapir)
23 45 KpemHuesas kucinora u €e CoJlu. 1 Kpemuuesas kuciora,
CUJIMKATBI, CTEKIIO,
IIEMEHT
23 46 Pemenue 3amau 1 Pemenue 3amau Ha
BBIYHCIICHHE

MaccoBoOii (00BEMHOI)
JIOJI BBIXO0J1a




IPOAYKTa PEaKIUU OT
TEOPETHYECKH
BO3MOKHOTO

I'maBa 7. Metasinbr (13 u).

24

47

XapakTepucTuka MeTajljIoB

Merannmueckas
KpHUCTAJNIMYECKas
pelerka,
MeTaJlJInuecKas CBSI3b,
JIETKHE MeTaJlJIbl,
TAXKCIJIBIC MCTAJIJIbI

24

48

Haxoxaenue meTamioB B IpUpoOAe U
oO0rmre crocoOb! MX MOTydSHHS

CrniocoObl nostyueHus
METaJJIOB,
AFOMUHOTEPMHUSL

25

49

XHWMHUYECKUE CBOMCTBA METAJLIOB.
DNEKTPOXUMHUYECKUN Psijl HAaNlPsDKEHUN
METaJUIOB

DHeprus NOHU3AINH,
ANEKTPOXUMHUYECKUN
P HAPSDKEHUI
MeTaIoB ( psij
CTaH/IAapPTHBIX
AIIEKTPOIHBIX
MOTEHIIUAJIOB
METaJJIOB)

25

50

CruiaBel

CmuiaBsl, TBEp/bIE
pacTBOpBHI,
MHTEPMETaUINYECKUE
COeIMHEHUS,
LIEMEHTUT, YYTYH,
CTallb

26

51

Illenouynbpie METAJIIbI

[llenouyHbIe METAJLIBI,
MIEPOKCHUJIBI,
TUapoKcua HaTpus (
eIKUH HaTp),
TUAPOKCHT Kayust (
€IKOE KaJIu)

26

52

Marnuii. [llenouyno3eMenbHbIE METALIBI

Maruwui,
IEJI0YHO3EMEIIbHBIC
METaJLIbI

27

53

Baxueiiime coemMHEHNUS KaJbIU.
’KecTxkocTh BOABI

Oxkcua KanbIus (
HeraiieHast U3BeCTh),
THIPOKCHT KATIbIUA (
raiieHas u3BecTh),
HU3BECTKOBOE MOJIOKO,
M3BECTKOBAs BOJA,
XJIOpHAsl U3BECTh,
THIIC, YKECTKOCTh
BOJBI

27

54

AJIOMHUHAH.

Amansrama
AITIOMUHHUS, TEPMUT,
TEpMUTHAs CBapKa,
JIOPATIOMUHBI,
CUJIYMUHBI

28

55

Baxxneiimme coeqMHeHNS aJTIOMUHUS

Oxcuj aTfOMUAHMS,
TUAPOKCHU]] ATFOMUHUS

28

56

Keneso.

Keneso, cunepur,
MarHeTHT, TEMATUT




29

57

CoennHeHns xKeae3a

KauecTtBeHHEIE
peakiuu Ha HOHBI
xenesza (1) u (1)

29

58

[Ipaktuyeckas padora Ne 7.
«Pemenne SKCIICPUMCHTAJIbHBIX 3a1a4 I10
TeMe: «MeTajuibi»

Crp.177 yuebuuka

30

59

0000menue mo Teme «MeTauibny

1

I'maBa 8: Oprannyeckas xumus. (9 4.)

30

60

Oprannydeckasi XUMUS

1

Opranudeckast XuMus,
OpraHUYeCKHe
BEIIECTBA,YTIIEBOIOPO
bl

31

61

[IpenenbHble (HACHIILIEHHBIE)
YTJIEBOJOPObI

IIpenenbHbIe
YIII€BOI0POIbI
(anmkaHbl),
TOMOJIOTHYECKHUH P,
TOMOJIOTH,
rOMOJIOTHYecKast
Pa3HOCTh, 001
dbopmyna alkaHoOB,
peaKIuy 3aMelIeHUs

31

62

HenpenenbHble (HEHACHIIIIEHHBIE)
YTJIEBOJOPO b

Henpenenbusie
YTJIEBOJIOPOIBI,
ITHUJICHOBBIC
YTII€BOIOPOIBI
(aJIKEeHBI),
alEeTHIICHOBBIE
YIJI€BOI0POIbI
(JIKMHBI), peakuu
MIPUCOEIUHEHHUS,
peaxkuu
MOJIMMEpHU3aluu

32

63

[Tonumepsl

[Tonmumep, MOHOMED,
AIIEeMEHTapHOE 3BEHO,
CTEMeHb
MOJIMMEpHU3aluu

32

64

[IpousBoHbie yriaeBoaopoaoB. CiupTsl

[IpousBoaHbIE
YIJIEBOA0POIOB,
CITUPTHI,
0JIHOATOMHEIE
npeaebHBIC CITUPTHI,
MHOTOQTOMHBIE
CITUPTHI

33

65

KapOonoBbie kuciaotsl. CliokHbIE Y3PUPBHIL.
XKupsr.

KapOoHoBsie
KHCJIOTBI, CJIOKHBIE
3(QUPBI, KUPBI

33

66

Yrnesoasl

VYrieBoasl: TJIFOKO34a,
caxapo3a, Kpaxmali,
OCJII0JI03a

34

67

AmuHOKHCIOTEIL. benkn

AMHHOKHCIIOTBI,
OeJKH, TOPMOHBI




34 68 Hrorosas koHTponbHas pabotaNed 1

8 knacc. KonrposbHasi padora Nel mno teme «IlepBoHavyanbHble XUMHYECKHE MOHATHS.
ATOMBI XUMHYECKHX 3JIeMEHTOB

Bapuanr 1.

3aganue Nel. (5 OamioB)
Hansr BemectBa: K, F2, Ca(OH)2, Cu, C, MgO, Na:SOs
Br10epuTe U3 peIoKESHHBIX BEIIECTB:

- IPOCTHIE BEIIeCTBA (HEMETaJLIb)

- CJIO’)KHBIC BEIECTBA
3aganue Ne2. (8 6amioB)
3anumuTe MPOU3HOMICHUE Ha3BaHUH (GopMya U GOPMYIIBI TT0 HA3BAHUIO
BemectB: 3AICI3 Cu(OH)2, LiF, 2FeO, marumii-ac, 3-0-1Ba, apreHTyM-(pTop, CHIHIIMYM-
0-Ba
3ananue Ne3. (4 6ama)
OxapakTepu3yiiTe KauecTBEHHbI U KOJMYeCTBeHHBIN cocTaB BemiecTB: 2CU20, NaxSiOs
3ananue Ne4. (4 Ganna)
PaccuuTaiite Mmoaekysspayto Maccy BemecTs: Al(OH)3, CaSOq
3ananue NeS. (4 Ganna)
Hammmure ypaBHeHHE pasznoxenue okcuaa cepeodpa(l)
Ha IPOCTHIE BEIIeCTBa
3ananune Ne6 (6 GayuioB)
VYKaxuTe BaJIEGHTHOCTh XMMHUYECKUX 3JIEMEHTOB U JAaliTe Ha3BaHMsI [0 HOMEHKJIAType OMHApHBIX
coemnnenuii: K20, CusS.
3apanune Ne7. (6 6auioB)
PaccuuTaiite MaccoByro 0110 Beex 2JeMeHTOoB B BemiectBax: CUCly, KSO4
3ananune Ne8. (5 6autoB)
PaccTaBbTe KOAUIIMEHTHI U YKOKUTE TUIT XUMUYECKUX PEAKIIH:

1. Al +HCI--- AICls+ H2  2) Fe + CuCl,--- FeClx+ Cu
3aganue Ne9. (8 6amioB)
Paccuuraiite Mmaccy 5 Moabr KNO3 1 ynciio aTOMOB B JaHHOU MOPLIMM BEIIECTBA
COOTBETCTBEHHO .
MakcumanbHbIi 6amr - 50




8 knacc. KonrpoabHasi padora Nel mno teme «IlepBoHavyanbHble XUMHYECKHE MOHATHS.
ATOMBI XUMHYECKHX 3JIEMEHTOB)»

Bapuanr 2.

3aganue Nel. (7 GamioB)
Jans! Bemecta: Li, Hz, Cu(OH)2, Ca, S, H20, NacCl
Br1OepuTe 13 peI0KEHHBIX BEIECTR:

- TIPOCTHIE BEIIECTBA (METALIIBI)

- CJIO’)KHBIC BEIECTBA
3aganue Ne2. (8 6amioB)
3anumnuTe Mpou3HOIIeHne Ha3BaHU (GOopMyI B (OPMYITBI IO HA3BAHHUIO
Bemiects: 2MgF2 KOH, NazS, 5Br;, kansuuii-Tpu-IH-1Ba, 3¢-0-1Ba, (eppym-XJop-TpH,
am-iBa-o
3ananue Ne3. (4 6ama)
Oxapaktepu3yiTe KadyeCTBEHHBIN M KOJMUECTBeHHBIN cocTaB BemecTB: 3IMgO, NaxCOs
3ananue Ne4. (4 Ganna)
PaccuuTaiite Mosekynsapayto maccy Bemiect: Fe(OH)s, KoCOs
3ananue NoS. (4 Gamna)
Hamumure ypaBHeHHe nosrydenus okcuaa docdopa (V) u3 mpoCThIX BEMIECTB.
3ananune Ne6 (6 6amioB)
VYkaxuTe BaJIEHTHOCTh XMMHUYECKUX 3JIEMEHTOB U JaliTe Ha3BaHUS [0 HOMEHKJIaType OMHAPHBIX
coemunenuii: Na,O, KosS.
3ananue Ne7. (6 6auioB)
PaccunTaiiTe MaccoByto 710110 Beex 3JeMeHToB B BemecTBax: Naz P, NaxCO3
3ananune Ne8. (5 6autoB)
PaccraBbTe KO3(PUIIMEHTHI U YKAKUTE TUIT XUMHUECKUX PEAKIU:

1. KNOz--- KNO2+02  2) Fe +O2--- Fe304
3ananune Ne9. (8 6ayu1oB)
Paccunraiite maccy 3 Mmoab KCI1O4 1 unciio aToMOB B JaHHO#M MOPITMH COOTBETCTBEHHO.
MaxkcumanbHbiit 6amt - 50




KontponsHast padora Ne2 mo xumun. 8- knacc. Tema: "Kucnopon. Bogopomy.
BAPUAHT 1.

1-s1 yacTh

1. Camblii pacnipocTpaHEéHHBII XUMHYECKHUI 3JIeMEHT B 3¢MHOIi Kope:

a) BOJIopoJl  0) KUCJIOpOa  B) cepa T) XKeJe30

2. Y4eHblii, NOJIy4YMBIINI KHCJIOPOJ M NePBbIii ONUCABIINH 3TO:

a) JIx.lanbron  0) I'KaBengum  B) [Ix. [Tpuctiu r) A.JIaByasbe

3. Kucjopoa 1 BOAOPOJ MOKHO IOJYYUTh, PA3JI0OKUB BelEeCTBO:

a)Boay  0)coilb  B) KHCIOTYy  I') MapraHLOBKY

4. B 1poMBbIIJIEHHOCTH KHCJIOPO MOKHO MOJY4YUTh U3:

a) Bogel  0) BO3ayxa B) MapraHilOBKH T) coJid

5. Ci10:kHbI€ BelecTBa, COCTOSAIIME M3 ABYX 3JIEMEHTOB, OIMH M3 KOTOPBIX KHUCJIOPOJ 3TO:

a) OKCHUJIBI 0) cosm B) KUCIIOTHI ') OCHOBaHUS

6. B mequumHe, a Tak ke, 151 CBAPKHU U Pe3Ke MeTAJIJIOB IPUMEHSIIOT:

a) BOJIOPO/T 0) KpeMHHI  B) aIIOMHHUH  T) KHCIIOPO/T

7. B cocTaB Bo31yXa He BXOJIMT:

a) BOJIOPOIT 0) KuciI0poa B) YIJICKUCIIBIN Ta3 ') aproH

8. Ilpu peakuuu aKTUBHBIX METAJUIOB € BOJI0O KPpOMe I'HIPOKCH/I0B BbI/IeJIsIeTCA:

a) BOJIOPOJT  0) KUCIIOPOJ  B) METaH r) He(PTh

9. Campblii JI€rkuii ras:

a) CCpHHUCTHIN 0) KUCIOPOJI  B) YIJIEKHUCIIBIH T') BOJIOPOJT

10. Ecam 3a:ke4b BOAOPO, TO MOJYYUTCH:

a) BO3/IyX 0) MeTaH B)BOJa  T) YIJIEKHUCIBIH ra3

2-51 4aCTh

BcraBbTe mponyeHHoe cJI0BO:

1) BCH_ICCTBa, KOTOPBIC YCKOPAIOT XUMHUYCCKUC PCAKIIUN, HO CaMU IIPU 3TOM HC paCXOAYyrOTCA,
Ha3bIBArOTCA

2) CnoxxHble BCIICCTBA, COCTOAIHNC U3 IBYX 3JICMCHTOB, OAWH U3 KOTOPBIX KUCIOPOA, HA3bIBAKOT

3) ﬂBJ’ICHI/IC, KOTJIa OJIMH U TOT K€ XMMHUYECKUU AJIEMEHT o6pa3yeT HECKOJIBKO IMPOCTBIX
BCIICCTB, HA3bIBAIOT



4) Bonopon, pearupyst ¢ aKTUBHBIMHU METaJlJIaMH, 00pa3yeT HeJIeTyune COSJMHEHUS, KOTOpbIe
Ha3bIBAIOT

3-91 4acThb.
CocraBbTe 1 HaliAnTe KO3(PPHUIHMEHTHI VI YPABHEHUI XMMHYECKHX PeaKIMii:
a) TOpeHust BOAOPOia 0) TOpeHMSI TUTHS

B) B3aUMOJICMCTBUS BOJOPOJIA U XJIOpa  T') B3auMmojaencTBus Bogopoaa u CuO

KonTtponeHast padora Ne2 mo xumun. 8-i kimacc. Tema: "Kucmopon. Bomoposy.

BAPUAHT 2.
1-s1 yacTh
1. Camblii pacipocTpaHeHHbI XUMHYECKHUI 3JieMeHT BO BeesieHHoii:
a) Bojioposl  0) KUCIIOpOA  B) cepa T) XKeJe30
2. JlaTa OTKPBITHA KUCJIOPOaA:
a) 1 urons 1874r. 0) 1 aBrycra 1774r.  B) 1 cenTs10psa 1884r. r) 1 okTsi0ps 1678r.
3. Ilpu npokaIuBaHUM OKCH/IA PTYTH KPOMe PTYTH MOJIY4YAeTCH elé:
a) KUCTIOPOJT 0) BOJIOPOI B) aproH ') HEOH
4. BemecTBa, yCKOPAOIIME XUMHYECKHE PEAKIUM ITO:
a) pacTBOPHI 0) cMecu B) BO3JlyX  T) KaTaJIM3aTOPbI
5. UTo nMeeT KMCJIOPO/ KAK BelleCTBO:
a) BKYC 0) 00bEM B) LIBET I) 3amax
6. B Bo31yxe Kucjaopoaa no o0bémy:
a) 78% 0) 2% B)21% 1)23%
7. lnst ropeHusi BelnecTBa HEOOXOAMM IOCTYII:
a) BOJI0poJia 0) Kuciopoa B) QIIOMUHUS  T') KPEMHUS
8. Boopoa M0:KHO MOJIYYHTh NPH PeaKIUH METAJLIOB C:
a) KUCJIOTOU 0) conblo B) OKCHJIaMHU T) PTYTbIO
9. Eciin Bogopoa cpearupyer ¢ KHCJI0POA0M, MOJTY4YHTCS:
a) BO3JIyX 0) MeTaH  B)BoJa  T) YIJICKUCIBIN ra3
10. BoccTaHoBHUTe/IbHBIE CBOHCTBA BOAOPO/I POABJIsieT B PEAKIUSX C:
a) OKCUJIaMHU METAJUIOB ~ 0) BOJOMH  B) PTYThIO  T) MEJBIO
2-51 4aCTh
BcraBbTe nponyuieHHoe cJI0BO:

1) CnoxxHble BCIICCTBA, KOTOPBIC COCTOAT U3 ABYX DJICMCHTOB, OJIUH U3 KOTOPLIX KHUCIIOPO/,
Ha3bIBArOTCA

2) HpOCTBIC BCIIICCTBA, O6pa3OBaHHLIC OJHHUM U TEM K€ XUMHUYCCKHUM 3JICMCHTOM, HAa3bIBarOT




3) BemecTtBa, KOTOpPBIE YCKOPSAIOT XMMHUYECKHUE PEAKIIMH, HO CAMM ITPH 3TOM HE PACXOYIOTCH,
Ha3bIBAIOTCA

4) Cmech, cocTosIas u3 IByX 00beMOB BOJIOPO/Ia U OJTHOTO 00beMa KHCJIOPOa, Ha3bIBACTCS

3-91 4acThb.

CocraBbTe 1 HaliAnTe KO3(PPHULIHMEHTHI VI YPABHEHUI XMMHYECKUX PeaKIMii:
a) TOPEHUs ATIOMUHUSA ~ 0) TOpeHus yriepoja

B) B3aUMOJICUCTBHS BOJOPO/IAa U CEPBI  T') Pa3JIOKEHUE BOIbI

KoutpoabHnas padora Ne3 8kuiacc mo reme «BaxxkHeiilue Kjiacchbl HEOPraHUYECKHX
coenuHeHui’»  Bapmuant 1

A-1. @opmyInbl TOJBKO KUCIOT IPUBEEHBI B Py

1) HCI, NaCl, HNO3
2) H2SO3, H2SO4, H2S
3) Ca(OH)2, H3PO4, Caz(PO4)2
4) Na.O, NaNO3z, HNOs

A-2. ®opmynsl TOJBKO MIEN0YEN IPUBEACHBI B PSAAY
1) Fe(OH)2, KOH, Ba(OH)2
2) NaOH, Ca(OH)2, Cu(OH)2
3) KOH, NaOH, LiOH
4) Fe(OH)3, Cu(OH)2, NaOH

A-3. Oxculi, KOTOPBIN pearupyeT ¢ THIPOKCUIOM HATpHs, 00pa3ysl COJb:

1) Fe20s 2) K20
3) SO3 4) BaO
A-4. BzanmoielicTBHE OKCHIA C BOJIOM OTHOCUTCS K PEaKIIUSIM
1) coenquueHus 2) oomeHa
3) paznoxeHus 4) 3amenieHus

A-5. CBOHCTBO, KOTOPOE SIBJISETCS OOIIUM /ISl HEPACTBOPUMBIX OCHOBAHUMN U MIEIOYEH,— ITO:
1) B3auMoOIeiiCTBHE C KUCIOTHBIMH OKCUAMU
2) B3aUMO/ICHCTBUE C KHCIOTaMHU
3) B3aUMOJICHCTBHE C COJIAMH
4) paznoxeHue
B-1. lansr popmysl BEIIECTB:
FeO, K20, CO2, MgO, CrO, CrOs, SO, P20s
Boinumurte GopMyiibl TOJIbKO OCHOBHBIX OKCHIOB.
B-2. YcraHoBHUTE COOTBETCTBUE MEKIY XUMHUECKON (hOpMYIOil BellecTBa U KIaccoM
HEOPraHNYECKUX COCAMHEHU, K KOTOPOMY OHO MPUHAICHKHUT.

1) MgO A. KHCIIOTBI
2) H3PO4 b. menoun
3) Al(OH)3 B. oxcunbt
4) NaOH I'. HepacTBOpHMBIE OCHOBaHUS
B-3. HazoBute cienyromme coeMHEHNUS:
CaCl,
NazPO4
H2SO4

C-1. Toniuure MpaByto WK JEBYIO YaCTh YPABHEHUS XUMUUYECKHUX PEAKIIMI
1)..+.. —» MgCl +H>
2) LiOH + SOz —
C-2 Pacnpeienure BEIIECTBA 110 KIIaCCaM:
Mg(OH)., CaCl,, BaO, H3PO4, Fe(OH)2, SiO., HCI, Na2O, KOH, CO., H2S0s4,
HgO,S02,NasPO4, HNO3



‘ Oxcupl ‘ OcHoBaHus Kucaotsl ‘ Conu

C-3 Ocy1ecTBUTE LENOYKY [IPEBPALLEHUIN
Mg—MgO—Mg(OH).—MgCl:

KoutpoabHnas padora Ne3 8 kiacc no reme «OCHOBHBIE KJIACChl HEOPTAaHMYECKUX
coequHeHuin»  Bapuaut 2
A-1. ®opMmyIbl TOJIBKO COJIeH IPUBEICHBI B PSAY
1) K2CO3z, H.CO3, KOH
2) AICl3, AI(NO3)3, AlbS3
3) H2S, Ba(NO3)., BaCl,
4) Cu(OH)2, CuSOg4, CuS
A-2. ®opmymbl TOIBKO OECKUCTOPOIHBIX KUCIOT MMPUBEACHBI B PSITY
1) HCI, HNO3, H2S
2) H2SO3, H2S, HNO:
3) H3PO4, H2COs3, H2S

4) H.S, HF, HCI

A-3. Oxcup, KOTOPBI pearupyeT ¢ KUCI0TOU, 00pasys cojlb, — 3TO
1) P20Os 2) CuO
3) SO, 4) CO;

A-4. Xumuyeckas peakiusi, ypaBHEHHE KOTOPOU
K20 + 2HNO3 = 2KNO3 + H,O, 0THOCHTCS K peaKIusm
1) paznoxxeHus 2) coeuHEHUs
3) oOmeHa 4) 3amenieHus
A-5. Peakuust MeXly KUCTIOTOM 1 OCHOBAHHEM Ha3bIBACTCS:
1) peakuueit coequHEHUS 2) peakuuen pas3ioKeHHs
3) peakuuei HEUTpaTU3aun 4) peakuuen rugpaTarun
B-1. lansr popmyisl BEIIECTB:
CO2, Na20O, CaO, MnO, Mn;0y7, C1207, Li20, P20s
Boinumure GopMyiibl TOJIbKO KHUCIOTHBIX OKCHIOB.

B-2. YcTaHoBUTE COOTBETCTBHE MEXKY XUMUUECKOW (POpMYIIOH BElecTBa U €ro Ha3BaHHEM.

1) FeCl3 A. murpar meau(I1)
2) Cu(NQOs)2 b. xapboHar kanus
3) Alx(S04)3 B. xnopun sxenesza(Ill)
4) K2COs I'. aurput meau(11)

J. cynbdat anroMuHHS
B-3. HazoBuTe cneayromiye cCoeAMHEHUS:
Fe(OH)s
CO.
H>SiO3
C-1. lonumuTe npaByro WK JEBYIO YacTh YPAaBHEHUS] XUMHUECKUX PEaKLIU
1) .. +KOH — Fe(OH)s + ...
2) Ba(OH), + SO2 —
C-2 PacnipenenuTe BemiecTBa Mo Kjiaccam:
HCI, Na20O, KOH, H2SO04,HCI, CO2, Al2(SO4)3, HgO,SO2,NasPO4, Fe(OH)3,H.SiOs,
Fe(NO3)3, Fe(OH)., SiO»,

‘ Oxcupl ‘ OcHOBaHus ‘ Kucnorst ‘ Coymn

C-3 OcymiecTBUTE HENOYKY NPEBPAILEHUN



S —-S02 — H2S03—NaS03

HroroBasi kKoHTpoIbHAsI paboTa 3a Kypc XuMuHu 8 kJjacca
1 BapuanT
Al. CHUMBOJI XUMHYECKOTO DJIEMEHTA KaIbI[HS

1. K 2. Ca 3.Cs 4. Cd

A2. ®u3nuecKuM IPUPOIHBIM SBJICHUEM SIBIISIETCS
1. 06pazoBaHuE TIIIOKO3bI B 3€JIEHOM PACTEHUU

2. JIeCHOM ToKap

3. BBICBIXaHHE JI0KIEBBIX JIYXK

4. mpoliecc AbIXaHUs paCTEHUI

A3. U3 npuBeneHHBIX MOHATHI BHIOEPUTE TOJIBKO T€, KOTOpPbIe 0003HAYAIOT BEIIECTBO.
1. ;xene30, HOX, caxap

2. CTEKJIO, JIEPEBO, KEIE30

3. mapta, 1epeBo, CTEKIIO

4. cTeK0, OKHO, TBO31b

A4. W3 npuBeaeHHOTO TIEPEUHS BBIOEPHUTE PsiJl, B KOTOPOM YKa3aHbI TOJIHKO CIIOKHBIC
BEIIECTBA.

1. kucnopo, pTyTh, OKCUJ a30Ta

2. OKCHUJ HATpHs, BOJA, CepHAsi KUCIOTa

3. Gapwii, okcu1 Oapusi, THAPOKCHT OapHst

4. Kucnopo1, BOAOPO I, bapuii

AS. Yucio, noka3pIBaroIIee YUCIO aTOMOB B MOJICKYJIe
. UHJIEKC

. Ko urueHT

. BAJICHTHOCTh

AW N =

. JJICKTPOOTPHULATCIIBHOCTD

A6. Kak onpenensieTcst 4ucio IEKTPOHOB aTOMa XUMHUUYECKOTO AJIEMEHTa?
. TIO IOPSAJIKOBOMY HOMEPY

. IO HOMEpY Neproja

. IO HOMEPY I'PYIIIBI

AW N —

. IO pasHUIIC MCKAY aTOMHOI Maccoi u NOpAAKOBBIM HOMEPOM.

A7. Kakoe 13 BeliecTB UMeeT KOBAJICHTHBIM HEMOISAPHBINA BUJL CBSA3U?
1.0 2. H0 3. CaCl, 4. Ba



A8. 13 npuBeeHHOTO MEePEYHst BEIOEPHUTE PsAJl, B KOTOPOM YKa3aHbI TOJIBKO JBYXBAJICHTHbIC
JJICMCHTHI.

1.H, Na, K

2.0, Mg, Zn

3. Na, Mg, Ca

4. Al, P, CI

A9. BeibepuTe ps, T1Ie YKa3aHbl TOJBKO OCHOBAHHS
1. HoSOs N20s Cu(NOsz)2 NaO
2. Ca(OH), Cu(OH), NaOH
3.Ca0 HO NaO N20Os
4.Ca0O NaOH NaO N20s

A10. Cymma k03¢ (pUIIHMEHTOB B ypaBHEHUH pEaKIMU, cCXeMa KOTOpOon
SO+ O —» SOs3
1.4 2.5 3.6 4.7

B1. Crenens okucieHus a3ota B a30THOM KUCIIOTE PaBHO
1. +1 2.+5 3.+4 4.+3

B2. YcranoBuTE COOTBETCTBHE MEXKAY YPABHEHUEM PEAKIUN U TUIIOM PEAKIINU

1. 2Al + 3S — 2AlS3 A. peaknus oOMeHa

2. 2Fe(OH)3 — Fe203 + 3H20 b. peaxiust 3amenicHust

3.Zn+ 2HCI — ZnCl; + H; B. peakiust pa3nokeHus
4. Zn0O + 2HNO3 — Zn (NO3)2 + H.0 I'. peaxiust coeTMHCHHUS

C1. ns npurortosnenus 400 r 2% pacTBopa coju He0OX0IMMO B3ATh COJIb Maccou

1.8r 2.4r 3.2r 4.10r

C2. O6Bem yriekucioro rasa, oopasopasmierocs npu cxuranuu 11,2 i (1.y.) metana CHa
CHs+ 202 — CO2+ H20 paBen

1.11,2 n 2.224 1 3.448 n 4.5,6n



HTorosasi KOHTpoOJILHAS padoTa 3a Kypc XuMuHM 8 Kjacca
2 BapMaHT

Al. CuUMBOJI XUMHUYECKOTO djieMeHTa Gocdopa
1.F 2.P 3. Po 4. H

A2. CBeuenue (TropeHure) EKTPOJAMIIOUKH U TOPEHUE CBEYH OTHOCSITCSI COOTBETCTBEHHO K
SIBJICHUSIM

1. xumMugeckoMy U (pU3UIeCKOMY

2. pU3NIECKOMY U XHMHYECKOMY

3. XUMUYECKUM

4. puznueckum

A3. V3 npuBeIeHHBIX MMOHSATHN BEIOEPUTE TOJIBKO T€, KOTOPBhIE 0003HAYAIOT (PU3HUECKOE TEIIO.
1. antoMuHUH, apTa, caxap

2. CTEKJIO, JEPEBO, KEIE30

3. pyuka, TeTpajp, nmapra

4. cTeKI0, OKHO, TBO31Ib

A4. VI3 npuBeIeHHOTO MepeYHs BHIOCPUTE PsiJi, B KOTOPOM YKa3aHbl TOJIBKO MPOCTHIC BEIICCTRA.
1. KUCI0pO1, BOJOPOI, THAPOKCHT OapHsi

2. OKCHJI HaTpus, BOJA, a30THAsI KUCJIOTa

3. KaJbIUi, OKCHUJT KAJIBIIHS, THIPOKCH KaTbITUS

4. KUCI0PO1, BOJOPOJ, JKEIE30

A5. Yucno, moKa3pIBaIOLIEe YUCIO MOJICKYI ...
1. uaaexc
2. ko3 durueHT
3. BaJIGHTHOCTbH
4. 31eKTpOOTPULIATEIBLHOCTh

A6. Yto ompenensiercds HOMEPOM Inepuona’?
1. 3apsp simpa aroma
2. YUCIIO HEPreTUYECKUX YPOBHEN
3. 4MCII0 BAJIEHTHBIX AJIEKTPOHOB
4. aTOMHYI0 Maccy

A7. Kakoe u3 BelecTB UMEET MOHHBIN BUJ CBA3H?



1.0,

2. H.0
3. CaCl,
4. Ba

A8. 13 npuBeeHHOTO MepeYHsI BEIOEPHUTE Psill, B KOTOPOM YKa3aHbI TOJIBKO JBYXBAJICHTHbIC
JJICMCHTHI.

1. H, Ba, Al

2.0, Mg, Ca

3. H, Na K

4. Al, P, CI

A9. BeibepuTte psif, re yka3aHbl TOJBKO KHCIOTHI
1. H,SOs HNOs; H2COs HCI
2. Ca(OH)2 Cu(OH)> NaOH KOH
3.Ca0 HO NaO N20Os
4.Ca0O NaOH Na:O N:0s

A10. Cymma k03¢ (pULIMEHTOB B ypaBHEHUH peaKIMu, cXxeMa KOTOpon
Mg + O — MgO

1.4

2.5

3.6

4.7

B1Crenens oxucnenus pochopa B oprodhochopHOit KUCTOTE paBHO

1. +4
2. +5
3. +3
4, +1

B2. YcranoBuTe COOTBETCTBHE MEXAY YPAaBHEHHEM PEAKIMU U TUIIOM pEaKluu

1.Fe+S — FeS A. peakius oOMeHa

2. 2AlI(OH)3 — AlLO3 + 3H20 b. peakius 3amenicHus
3. Fe + CuCl; — FeCl + Cu B. peakius pasiokeHus
4, CaO + H,CO3 — CaCO3 + H.O I'. peakuusi coeuHEHUS

C1. CkxonbKO rpaMM BOJbI HEOOXOAUMO B3SITh, YTOOBI IPUTOTOBUTE 5%-HBIA PACTBOP, €CIH
Macca caxapa paBHa 2 17

1.19r

2.38r

3.20r

4.40r

C2. Macca nuHKa, He0OX0AUMOTO JJIsl TOyYeHHS 2 MOJIb BOAOPO/IA M0 CIETYIOIIEH cxeme
npeBpaieHuit cocrasisier Zn + 2HCI — ZnClz + Hz?t
1.65r



2.130r
3.390r
4.260Tr

KonTpoJbHas padora mo teme: «A3ot u gocdop» Ixiace
Bapuant Ne 1
3aganme Ne 1
OmnpeaenuTe TUI XUMHUYECKON CBSI3M B KaXIOM U3 MIPENIOKEHHBIX COeIMHEH . PaccTaBbTe Hal KaXKIbIM

3JIEMEHTOM, BXOIJAIINM B COCTaB COCAMHCHUS CTCIICHb OKHCIICHHA. Hazosute KaXJ10€ COCAUHCHUC.
HNO3, Li3N, NOz, Nz, NH3, NH4NO3, NaNOZ, Cang, NaH2P04, PH3

3amanne Ne 2
Hanummte BO3MOXKHBIE C TOYKU 3peHHsI 00paTUMOCTH YPaBHEHUS PEAKIINU:
1 ).Hutpat nuHKa u cepHasi KUCJIoTa 3)a3oTHas KHUCIIOTa U XJIOpUJ cepedpa

2).KapOonar xanus 1 a30THast KUCJIOTa  4) HUTPAT HATPUS U CyIb(u Gaprst

Bo Bcex BO3MOXKHBIX PEAKIUSIX HATUIINTE MOJIEKYJIIPHOE, ITOJTHOS HOHHOE U COKPAIIEHHOE HOHHOE
YpaBHEHHS.

3aganue Ne 3

Paccumnraiite MaccoByro 1o a3oTta B ocdare aMMOHHUSL

3aganue Ne 4

Hcnonw3ys MeToJ1 3JIEKTPOHHOTO OallaHca, paccTaBbTe KOA((GUITUSHTHI B YpaBHEHHN PEAKITHH:

P + HNO3 + H,O= H3PO4 + NO

YKakKuTe OKUCIUTENb U BOCCTAHOBUTE.

3aganue Ne 5

Hcnone3ys cokpameHHOe HOHHOE YPaBHEHHS COCTaBBTE MOJICKYIISIPHOE H ITOJIHOE HOHHOE YpaBHEHHE:
3Ca2+ + 2PO43": Ca3(PO4)2

3aganue Ne 6

3aKOHUNTE ypaBHEHHE PEaKIU, paccTaBbTe KO (HUINEHTHI, HA30BUTE IMOMyIEHHBIC IIPOIYKTHI PEaKIINH.
HNO3 (koum) + Mg =

N>Os5 + Mg(OH)z =

NHs + H,SO4 =

CaszP2 + HCI =

Kontpoannasi pabora mo teme: «A3ot u ocdop» Ixiace
Bapuant Ne 2

3aganue Ne 1
OnpeaenuTe THI XUMUYECKON CBA3H B KAXKIIOM U3 TIPETTOKEHHBIX COSAMHEHUH. PaccTaBbTe Ha/l KaXIbIM
9JIEMEHTOM, BXOJSIIHMM B COCTaB COENMHEHHNS CTENEHDL OKUCIEHNs. Ha30BUTE KaK10e COeIUHEHHE.
H3PO4, NH3, P205, Nz, (N H4)2304, NOz, KNOg, MggNz, CU(NOs)z, PC|3
3aganne Ne 2
Hanummte BO3MOXKHBIEC C TOUKH 3pSHHS 00PaTUMOCTH YPaBHEHUS PEaKIUH:
1)Xnopua aMMOHUS 1 BOJIa 3)ruApoKCH/T KaJIBIHS U HUTPAT aMMOHHUS
2)HamaTeIpHbIA CIIUPT U THIPOKCHT KaJTHS 4) ammuak 1 opTodochopHas KACIOTa
Bo Bcex BO3MOXKHBIX PEaKIHSIX HAMUIINATE MOJICKYIIIPHOE, MIOJIHOE HOHHOE ¥ COKPAIIEHHOE HOHHOE
YpaBHEHHUSI.
3agmanmne Ne 3
Paccunraiite MaccoByro noimo pocdopa B pochaTe aMMOHUS.
3aganne Ne 4
Hcnons3ys METO 3JIEKTPOHHOrO OallaHca, paccTaBbTe KOA(MDHUIIMCHTHI B YPABHECHUH PEaKIUU:
Pb(N03)2 =PbO + O, + NO,
VYKa)XuTe OKUCIUTEIh B BOCCTAHOBUTEIb.
3aganne Ne 5



Hcnone3ys cokpaimeHHOe HOHHOE YPABHEHUS COCTABBTE MOJICKYIIIPHOE U ITOJTHOE HOHHOE YPaBHEHHE:
3Ag" + PO4* = AgsPOs

3aganue Ne 6

3aKoHYUTE YpaBHEHHE PEaKIUid, paccTaBbTe KO3 PUIIMCHTHI, HA30BUTE MOTYICHHBIC MTPOTYKTHI PEAKIUH.
HNOj3 (pa36) + Ca =

Caz(PO4)2 + H2SO4 (koHI) =

NH4OH + H2SO4 =

AgNO; + HCI =
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