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MNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma mo xumuu ais 8, 9 Kjacca cocTaBieHa Ha OCHOBE
CJIEIYIOUIUX IOKYMEHTOB:

- ®enepanpHOTro 3aKkoHa OT 29 mexadps 2012 r. Ne 273-03 "O6 obpazoBaHum
B Poccuiickoit @enepanun’;

- ®epepanpHoro 3akoHa oT 24.09.2022 Ne 371-®3 "O BHeCEeHUN W3MEHEHUM
B ®DenepanbHblil 3akoH "O0 oOpazoBanuu B Poccutickoit denepanun" u crateio 1
®enepanbHoro 3akoHa "OO oOs3arenbHbIX TpeboBaHusX B Poccuiickoit
denepanun';

- Tlopsaka pa3paboTkn ©  yTBepkAeHHs (eneparbHBIX OCHOBHBIX
o01reo0pa3oBaTeNbHbIX MPOrPaMM, YTBEPKIECHHBIM IMpUKa3oM MuHucTepcTBa
npocBemienust Poccuiickoit ®enepanmu ot 30 centsiops 2022 1. Ne874
(3apeructpupoBan MunuctepctBoM roctuninn Poccuiickoit denepanmu 2 HOSOPs
2022 r., peructpaunoHHblil Ne 70809);

- [lopsinka opraHu3anuu U OCYIIECTBICHHUS] 00pa30BaTEIbLHON AEATEIbHOCTH
0 OCHOBHBIM 00111€00pa30BaTENbHBIM IPOTPaMMaM —OCHOBHOTO  OOIIEro,
YTBEPAKIAECHHBIM MTpuKazoM MunnpocsenieHus ot 22.03.2021 Ne 115;

- Ilpmka3 MuHnncrepcrBa mnpocBemeHuss Poccuiickon ®Penepauun  OT
18.05.2023 Ne 370 “O06 yrBepxkIeHud QeaepaibHOil 00pa3oBaTEIbHON
porpaMmbl  OCHOBHOTO 0011ero ob6pazoBanus” (3apeructpupoBan 12.07.2023)
(manee — ®OIT OO0);

- denepanbHBIX TOCYJAPCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB OCHOBHOTO
oOmiero o0Opa3oBaHMs, YTBEPKICHHBIX TNPUKA30M MUHIPOCBEIICHUS  OT
31.05.2021 Ne 287 (manee — ®I'OC OO0);

- @defepanbHBIX TOCYIAPCTBEHHBIX 00pPAa30BaTENbHBIX CTAHIAAPTOB CPEIHETO
oOmiero oOpa3oBaHMsl, YTBEPKICHHBIX MPUKa30oM MUHUCTEpPCTBA 00pa3oBaHUs U
Hayku Poccuiickoii @enepanu ot 17 mag 2012 r. Ne 413, ¢ u3MEHEHUSIMHU,
BHECEHHbIMU TMpUKa3amMu MuHuctepcTBa oOpa3oBaHMs M Hayku Poccuiickoit
Ddeneparuu ot 29 nexadps 2014 r. No 1645, ot 31 gexadbps 2015 r. Ne 1578, ot 29
utonst 2017 1. Ne 613, ot 24 centsabOps 2020 r. Ne 519, ot 11 mexabps 2020 r.
No712, ot 12 aBrycra 2022 1. Ne 732 (manee — ®I'OC COO);

- [Ipuka3z MunucrepctBa npocseuieHus: PO ot 4 okts0ps 2023 r. Ne 738 "O06
YTBEPKIECHUU (PeepalibHOrO MEePEUHs AJICKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
JOMYIIEHHBIX K MCHOJIb30BAHUIO MPHU PEATU3aAlNU UMEIOIIUX TOCYIapCTBEHHYIO
aKKpeIuTalni 00pa3oBaTeNbHBIX MPOrPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO
o01ero, cpenHero oomero oopazoBanus"

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOTIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3zoBaTeILHOM MPOTPaMMbl OCHOBHOTO OOIIETO 00pa30BaHMS, IPEACTABICHHBIX



B OI'OC OOO, a Takke Ha OCHOBE (QenepanbHONH pabouell MHPOrpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNbHBIX opranm3aiusix Poccuiickoit denepanumu.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
OoOydeHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeamMeTa, yCTaHaBJINBAET 00s3aTENbHOE IIPEIMETHOE coJiep KaHue,
IpeayCMaTpUBaeT pACIpENEICHHE €ro Mo KilaccaM M CTPYKTypUpPOBaHHUE IO
pazznenaM M TeMaM MPOrpaMMbl 1O XHMHH, OMPENEsSeT KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUSI XHUMHH C Y4E€TOM  MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4€OHOro MpoIecca, BO3PACTHBIX
0COOCHHOCTEW OOydarolmuxcs, OIpeaesieT BO3MOXXHOCTH MpeaMera IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yapTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUsl TpeaMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHOM JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUs.

3HaHWE XWMHH CIY>)KUT OCHOBOM JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromnierocsi, ero MnpeACcTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPa, BAKHYIO
poJib UTparOT (POPMHUPYEMBIE XUMHUEW MPEACTABICHUS O B3aUMOIIPEBPAILICHUIX
SHEPrUU U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHne xumun:

CIIOCOOCTBYET  pealM3aluMyd  BO3MOXXHOCTEW  JJIi  CaMOpa3BUTUS U
dbopmMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4YaromMxcs, HABBIKOB HX CAMOCTOSITEIbHOW  Y4EOHOW  JIESITeNbHOCTH,
HKCIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOM IeSITENLHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[EJIOCTHOTO B3TJIsA/Ia HA €IMHCTBO MPUPO/IBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOUXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3oBaHHe 00Y4AIOIIHUXCS.

JlanHble HampaBlieHUs B OOYYCHHH XUMHH OOECIEYMBAIOTCS CHEU(PUKON
collepKaHUsl  y4eOHOTO  MpeAMeTa, KOTOPBIM  SBIAETCS  TEAarorMYecKH



alalITHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMUU Ha ONpPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPpaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3zydeHuro. ColepKaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUI O XUMUYECKON
peakuuu. OO0e 3T CUCTEMBl CTPYKTYPHO OpraHU30BaHbl MO MNPHUHIUITY
MOCJIEIOBATEIBRHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TIPEACTaBICHUM 00 JIEKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEOBATEIBHO OT OJJHOTO
YpPOBHSI K JPyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEM MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHEe XUMHU MPOUCXOJUT C MPUBICYEHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arolmuid MUpy,
«buosnorus. 5—7 kinacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (OPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA U KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOrO mpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMUYECKUX
3HAHUN — BaKHEUIINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETUUCCKUX TOJIOKCHUH,
JIOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIICHUM K HAyYHbIM METOJaM T[IO3HAHUS TIPU M3YYCHUU BEIIECTB U
XUMUYECKUX PEaAKIui, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TIPUMEHEHWHW B YYEOHO-TIO3HABATENIbHOW ¥ y4eOHO-UCCIIEeN0BATEIHCKON
NeATEeTLHOCTH, OCBOCHMM TPaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEIIECTBAMH B
MOBCEIHEBHOM KHU3HU.



[Tpu u3yyeHNUM XMMUU HA YPOBHE OCHOBHOTO OOIIETO0 0Opa30BaHUS Ba)KHOE
3Ha4YCHHE MPUOOPENTU TAKUE LIETH, KaK:

— (GOpMHUPOBaHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH,

— obecrnieyeHue yCIoBHM, CTOCOOCTBYIOLIUX MPUOOPETEHUIO 00yYarOIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIMO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHUBEpPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKUMOHAIBHOM M  €CTeCTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaIOIIEero MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, TMOJyYEHHBbIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y oOyyarommuxcs T'yMaHUCTHUYECKUX OTHOILIEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
L€JeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO M
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyEHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3zoBaHus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XUMHUYECKHUE ypaBHeHMs. Kiaccudukaius
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCIIOTOMN) SABJICHUI, HAOIIOCHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB pa3JeICHHs] CMECE: C MOMOIIbI0 MarHuTa, (uIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  NIPOBENCHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapocTepKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTIOpoJa B JIa0OpaTOpuu H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOT0 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOJie U B KU3HU 4eloBeKka. KpyroBopot Boabl B MpUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa okcugoB. Du3nyeckue U XHUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucior. dusnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
NpeKpalleHusi TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3llaMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEW paCcTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



UCCIIeIOBaHNE O0pa3lloB HEOPTraHWYECKHX BEIIECTB PA3IMYHBIX KJIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklWil HEUTpalu3aluH, IOJIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasi CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB IMepuoia H
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanueckon cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mnpakTuku. [[. Y. MeHneneeB — yuy€HbIi U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpornecchl OKUCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3ioKeHUs, COCTUHCHHMS).

Mesricnpeomemmnuwie céasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, npixanue, onocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIMTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMKA C  HCHOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOINPOBOIHOCTU
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIIMU KHCIOT, IIEJIOYEed U  COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka rajsoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBA, MOJyYeHHUE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (pU3MYecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHEe W XHMHYECKHE CBOMCTBa (0OmmHME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdpaT-uoH. Haxoxzaenue ceppl M €€ COCOUHEHHH B HpHUpoae. XUMUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENIEHU OKHUCIECHHs. A30T, paclpOCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUe U XUMUYECKHE CBOWMCTBA, MpUMeHeHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAOIIEH Cpellbl COETMHEHHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosoport yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBaX Kak O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKHUpax, OeJKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenne. CoenuHeHHs KpeMHus B mnpupoge. OOmue npeacTaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO WCIIOIh30BaAHMUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HUX COEJUHEHHI (BO3MOXXHO UCIIOJb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YCHHE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpPEHUHl, MOITyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
WX IPOTEKAHHUSI, B3ANMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHWE U H3yUYCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJUIbI ¥ UX COEIUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUIBl HAaTpusi W Kanud. [IpuMeHeHne mIEeNOoYHBIX METAUIOB U HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B IpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aTIOMHHUSA. AM(POTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIb30BaHNE BHJCOMATEPHAIOB), OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KaJbLMs, aIIOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIIbHBIX 3aJ1a4 M0 TeMe «Baxknenme
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSAX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYECHHUH XMMHH B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CruiaBbl, (pU3MUYECKHE BEIMYMHBI, €AWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHHEpPaATIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOI'O OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOlIeCTBE MpaBUJIaMd M HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUAX W OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMUMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATENbCKOW KYJIbTYpPhl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CPEICTBAMH HWHGOPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TPOEKTHOW U  HMCCIEN0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE MOCIEACTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuii U Tpyia pa3audHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHUWE K MPUPOJIE KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTMUYECKOM  KYJIbTYpbl, OCO3HaHUS TrJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pe3ylbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE NeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), MCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PaCCYyXIeHUs (MHIYKTUBHBIC, JSAYKTUBHBIC, IO aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECCTB U XUMHUYECKUX PEAKIIHM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABJICHUS, MOTy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JJi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPON aKTUBHOTO HCIIOJIb30BaHUS PA3IMUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0OBATENBCKONU JEATEIbHOCTH MUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBYy  oOcCyXJaemMol  Tembl, (OPMYIUPOBATH CBOU  MPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO AIKCIEpUMEHTa (11a00paTOPHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPENENATh LEIN JACSITEIBHOCTH, IUIAHUPOBAThH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  AJITOPUTM JEUCTBUM NIPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCJIOBUU 3a/1aHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeNUCTBUM, crenupudecKkue s TpeAMETHON o0nacTu  «XuMHS», BHUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YHAIONTUXCSI YMEHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIUU 3aMENICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOP, MAccoBas JI0JIsl BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHYECKUX PEAKIIUM;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSIX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJISPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTeMaTHU3allluio, KiacCUu(UKaIHIO,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWJIaM  TMOJIb30BAaHUS  XUMHUYECKOM  MOCylIoOH |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOW MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy o0yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbhIBATh CMBICII OCHOBHBIX XUMHMYECKUX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE pEaKINH, OKHCIUTEIHLHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOM pEaKUHUH, TMPEAETbHO JOIMyCTUMas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUI;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAs, METaJUIMUecKas) B HEOPraHWYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKUChIBAaTh U XapaKTEPHU30BATh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKOM Tabiwuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MaJblX NEPUOJOB U TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYJISAPHYIO H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JIEATeIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peajbHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 2 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3aemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnunorexa [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5) «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHY TTOBAPEHHOU COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 X .B
umiteckas opmyna. Barentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa [JOK
HeCTBa 1O Jp https://m.eds00.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/ISIH a3JI0KCHUS e bubmorexa HOK
A o : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoOMOHOCOB — y4€HBIi1-
19 sHIMKIoneauct. O000IeHHE 1 bubmorexa LHOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Boznyx — cmechk ra3zos. Cocras bubnmoreka [JOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



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

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa LHOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
peakuu, MOHSITHE O bu6mmoreka [IOK
24
TEPMOXUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bubmuorexa [JOK
31 «ITonydenne u coOupanue BOIOPOa,

W3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
» N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 ABHEHUIO PEaKI[Mi Ha OCHOBE 3aKOHA bubmmorexa [TOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BObI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrsopurens. HacbieHnHsie
37 u HIGL:HaCI)I peHHI)II;) aCTBOPBI MH:wCOBaﬂ bubmmorexa [JOK
5 P P https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonrtponsHas pabora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocof(SLII) OJI )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATHU3AIINS 3HAHUI
= 1 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XHMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa HOK
' https://m.edso00.ru/00ad9ffa
Tpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
bubanoreka [JOK
53 [Tepuoapl, TpynIbl, MTOATPYIIITHI nosmoreka L

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 AJIEMEHTA TI0 €ro MOJ0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuoteka [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
> Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nmonsipHas XUMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOMsIpHAS XUMHYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTponbHas padora Ne4 mo Teme bubnmoreka [JOK
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«Ctpoenue aroma. XMMHUUYECKasi CBS3bY

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

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[Tepuoanyueckuii 3aK0H.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukarmus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IelIoB Kypca 8 Kiaccay

6 Knaccudukanus xumudeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bubmuoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c¢c
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LHOK
P . https://m.edso00.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
bu6mmoreka [IOK
14 II 7
OHATHE O THAPOJIHM3E coJlen https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenune KCriepuMeEHTaATIbHBIX bubmmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINI bubmmorexa LOK
p A HHAATHA. https://m.edsoo.ru/00addec0
XVUMUYECKUE PEaKIui B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK
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XUMUYECKHE CBOMCTBA, MOTYYCHHE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONSTHON KUCTOTHI bubmmorexa [JOK
v B N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 Bubmorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XVUMHYECKUE PeaKIlni, JIekKaIlnue B
OCHOBE TIPOMBIIIICHHOTO CrIoco6a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
NPOIYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepUCTHUKa 3JIEMEHTOB bubmuorexa [JOK
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VA-rpynisl. A30T, paclipocTpaHeHHe
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XHMHYECKHUE CBOMCTBA, MOJyYCHUE U bubmorexa OK
» HOIYH https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTiueckast pabota Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmorexa HOK
. v 13X https://m.edso00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHUS B KQY€CTBE MUHEPATbHBIX

32 00peHunii. XUMHYECKOe bubmorexa HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®dochop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Hcnonws3oBanue pocdaros B

34 KaueCTBE MHUHEPAILHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupel yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npooIemsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmiorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
p https://m.eds00.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnmnorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o reme

42 «BaxHeie HeMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIIOB
XuMHUYECKUE CBOMCTBA METAJIIIOB.

. bubnmoreka [JOK

44 DNEKTPOXUMHUYECKUH psift

HanpsHKEHUH METAIIIIOB

https://m.eds00.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LHOK
P PeARHIH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEeareHTOB COJECPIKHUT
pUMeCcH
46 ITousTHEe 0 KOPPO3UU METAILIOB bubmorexa LOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[emowmere meTanb https://m.edso0.ru/00ae14b2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTrueckast padota Ne 6 o Teme
53 "YXXEcTKOCTL BOABI M METOAEI €€ bubmmorexa [TOK
\ A A https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo0.ru/00ael1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxueimme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakiuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COETUHEHUS
63 BemecTBa 1 Matepuansl B bubnuoreka [IOK
IIOBCEIHEBHOM KU3HU YeI0OBEKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPYXKAaroIle cpebl https://m.edso0o.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O0001IeHNE U bubnuoreka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTHU3alus 3HaAHUI

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

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



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




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus: 8-i kiacc: 6a30BbIi ypOBEHB: YUCOHUK; S-¢ U3aHue, IepepadoTaHHOE,
8 kimacc/ I'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A. AKoHEepHOE
obmectBo «M3aatenbeTBo «IIpocBemenney

» Xumus, 9 kimace/ Epemun B.B., Ky3smenko H.E., /Ipo3nos A.A. u ap.; mox
penakiueit Jlynuna B.B. O611ecTBO ¢ orpaHUue€HHONM OTBETCTBEHHOCTHIO

«JIPODAY»; AkninonepHoe obmectBo «M3narenscTBo «IIpocBemienne»



METOINYECKHUE MATEPUAJIBI JIJIAA YUUTEJIA
8 kiacc

KoHTponbHasa pabora Ne 1

«BelecTBa U XuMnyeckme peakumm»

Bapuanr 1

1.bykBeHHOE 0003HAYEHHE MOJISIPHOM MACCHI:
A)ym B)Mr B)M I)m

2.YKa3aTh CIMHUIIBI K3MEPEHHSI KOJIMYECTBA BEIIECTBA!
A)r; b)m B)wmomp; I')r/momns.

3.Brruncants MossapHyo Maccy yriekucioro raza CO;
4.Beraucnuth 00bEM KHciiopoa O, KOJIMYECTBOM BEIIECTBA 3 MOJIb.
5.Kakoe koinuecTBO BelIecTBa COOTBETCTBYET 4 T kuciopoaa Oa.

6. JlomoaUTE YpaBHEHHE ... + ... = NazP
a)NauP 6)Nazu PB)3Nau2P r)3NauP

7. PaccunTaiiTe KOIMYECTBO BEIIECTBA U MAacCy MarHusi, KOTOPBIA MOXKET CTOPEThH B
Kuciopojie oobeMom 33,6 11 (H.y.). YpaBHEHNE XUMUYECKON peaKIInu:

2Mg + Oy = 2MgO.

KoHTponbHasa pabota Ne 1

«BelecTBa U XMMUYECKME peaKLUn»

Bapuanr 2

1.bykBeHHOE 0003HAUEHHE KOJIMYECTBA BEILIECTBRA:
AN B)V B)n T)Nju

2.YKa3aTb eIUHUIIBI U3MEPEHUST MOJIIPHON MaCChI:
A)r; b)n; B)wmomb; I') r/mouns.

3. Beruucnure monsipayto maccy ruapokcuaa 6apust Ba(OH);
4.Beraucnuth 005EM Bogiopoaa Hy konmdecTBoM BeriecTBa 2,5 MOJIb.

5.Kaxkoe konnuecTBo BelecTBa cOOTBETCTBYET 4r Bonopoaa Ho.



6. Koappunuentamu ypasuenus ...P + ...Cl= ... PCls sBusroTcs:
a)2,3,5 6)4,5,2 B)2,52 r)2,3,2

7. HalizuTe Maccy ocanka cynbgara 6apus, IOJIydeHHOTO IIPH B3aUMOICHCTBHU
pacTBopa, cogepsxkamiero 0,7 MOJIb XJ0pua 6apus ¢ H30BITKOM PACTBOPA CEPHOM
KHUCJIOTHI. YPaBHeHHe PCaKunm:

BaCl, + H,SO4s = BaSO,4 + 2HC1.

KoHTponbHaa pabota Ne 1
«BelyecTBa U XMUYecKme peakLmm»
Bapuanr 3

1.bykBeHHOE 0003HAaYEHUE MACCHI:
Aym Bb)Mr B)M NwMm

2.Yka3aTh €IMHHULBI N3MEPEHUS MOJIIPHON MACCHI:
A)r; b)m B) monb;  I') r/MoOIB.

3. Beraucnure momspayto maccy kapoonata kaimus Ko;COs
4. Beruucnuth 00bEM yriaekuciioro raza CO2 KOJTUYECTBOM BEIIECTBA 5 MOJIb.
5. Boeruucnure maccy 3 momab a3oTHOM KucioTel HNOs.

6. ononnute ypaBHenue ... + ... = 2FeCl;
a) Fe u Cl, 0) 3Fe u 2Cl, B) 2Fe u 2Cl; r) 2Fe u 3Cl,

7. PaccunTaiTe Maccy CEpHOM KHMCIOTHI, KOTOPAsi MOKET IPOPEarupoBarh ¢ 5,6 T
THAPOKCUIA KaJusl, €CJIM MPU 00pasyeTcs cyab(aT Kaaus:
H,SO, + 2KOH = K>SO, + 2H50.
KoHTponbHasa pabota Ne 1
«BelecTBa U xXMmmnyeckme peakummn»
Bapuant 4

1.bykBeHHO€ 0003HaUYeHHE unciaa ABOTaIpo:
AN B)V B)n T)Nju

2.YKa3aTb eIUHUIIBI U3MEPEHUS MOJIIPHOTO 00BeMa:
A)n;, b)a/mons; B)wmons; ') r/momb.

3. Beruucnure Mmomnsipayto Mmaccy kapoonata kaiabiusi CaCOj3

4, Berancianth 005éM ammuaka NHjz komndyecTBOM BeliecTBa 8 MOJIb.



5. Beruncnute macey 2,5 monb pochopuoit kuciaotsl HzPOa.

6. Koaddumumentamu ypaBaeHus ...Mg+ ...O,= ... MgO saBnstoTcs:
a)2,0,2 6)2,1,2 B)1,2,4 1) 4,24

7. Ilpu B3aumoericTBUM pacTBOpoB cynbdarta meau (1) u ruapokcuia HaTpus BbINAIO
19,6 r ocanka rugpokcuaa menu (II). Kakas macca cynbdara menu copepxanach B
HCXOJHOM pacTBope? YpaBHEHHE XUMHUUECKON peaKlnu:

CuSQO4 + 2NaOH = Cu(OH); + Na,SO,

KonTpoabnas padora Ne2 no teme: «Kucaopoa. Boxopoa. Boga» Bapuanr

1

=

Kak nonydaroT Boopo1 B 1abopatopuu? 3anuiiinTe ypaBHEHUE pPEeaKIiu.
W3 npuBeAEHHOTO MEpEeUHs BBIMUIIATE (POPMYJIBI OKCUJIOB U HA30BUTE UX:
Fe, MgSQO,, CaO, H3PO,4, CaCOs, Mg, HCI, SO..

OnpenenuTe BaJCHTHOCTH 3JIeMeHTa W Ha3oBuTe OKcuabl: Na;0O, SOs,
Mn207, FeO, ons.

CocrtaBsTe Qopmynbsl coequHenuit: okcup xenesa (l11), xmopun xampuus,
HUTpAT Oapus, YrojibHas KHCJIOTa, opTodocdaT HATpuUs, COJSIHAS KHUCIOTA,
okcun yraepoaa (1V), cynbdar amtoMuHus.

3ameHuTE Ha3BaHUs BENIECTB (hOPMYJIaMU U COCTaBbTE YPaBHEHUE PEAKIIMIA:
a) okcun cepsl (VI) + Bona —; r) cepa + KUCIOpoI —;

0) aTIOMHUHMIA + KUCTIOPO —; n) Bomopox +  xjop —
B) okcun prytu (II) + Bomopon XJIOPOBOJIOPOA.

Bocmnonbs3oBaBimmch TaOaUIEH pacTBOPUMOCTH, BBITUIIIUTE (POPMYIIBI TPEX
PacCTBOPUMBIX COJIEH M HA30BUTE UX.

KonTpouabnas padoraNe2 no teme: «Kucaopoa. Boxopoa. Boga» Bapuanr

2

=

Kak nonyyaroT kuciopo B iabopaTopun? 3anuiinTe ypaBHEHUE PEAKIIUU.
W3 mpuBea€HHOTO MepevyHs BBIMUAIIUTE (POPMYIIBI METAIIJIOB, BRITECHSIOIINX
BOJOPOJ U3 KUCJOT, U Ha3oBuTe ux: Fe, MgSQ,, Ca0, S, Ca, Mg, HCI, Cu,
Sn, SO,.

OnpenenuTe BaJCHTHOCTh 3JIeMEHTa M Ha3zoBUTe OKcHabl: SO, AQ0,
MnO,, CO, Fe,0s.

CocrtaBbre opmynsl coeauHeHuit: okcun wmeau (1), xmopum kamus,
kKapOoHaT Oapus, a30THas KHUCIOTa, Cyib(haT HATpPHUs, CEepHAs KHUCIOTa,
okcun xsopa (1V), oprodocdar xenesa (11).

3amMeHuTE Ha3BaHM BEIICCTB (DOPMYJIaMHU M COCTaBbTE YPaBHCHUE PEAKIIHIA:



a) okcun yriepona (IV) + Bona r) aneruneH(CoH,;) + kucnopon

-, -,

0) MarHuii + KUCJI0poa —; 1) BOAOPOJ + KUCIOpOd — .
B) okcua Mmenu (II) + Bomopon

.

b

6. Bocnonp3oBaBimMch TabIUIEH pacCTBOPUMOCTH, BBITUIIUTE (HOPMYIBI TPEX
MaJjIoOpaCTBOPUMBIX COJIEH U HA30BUTE UX.

Kontpoabnas padora Ne2 mo reme: «Kucsopoa. Bonopoa. Boxa» Bapuanr
3

1. Kak mnomy4aroT BOJOPOJ B MPOMBIIUIEHHOCTH? 3amuIINTE  ypaBHEHUE
pEaKIuy.

2. U3 npuBea€HHOrO nepeyHs BBIMUIINUTE POPMYJIIbI KUCIOT U Ha30BUTE UX: Fe,
MgSQ,, CaO, H,S, CaH,, Mg, HCI, Cu, HNO3;, SO,.

3. Ompenenanre BaJCHTHOCTh dJeMEHTa M Ha3zoBuTe okcuabl: SiO,, Al,Os,
MnO, SO3, K,0.

4. CocraBbTe Gopmynbl coeauHeHuil: okcua cBuHma (1V), xmopun maruaws,
nutpar sxene3a (lll), comsnas xucmora, xapOoHaT Hatpus, Ccyibdar
ATIOMUHUSA, a30THAsE KUCJIOTa, okcua xjopa (1), oprodocdaT kambius.

5. 3amenuTe Ha3BaHUS BENIeCTB (DOPMYJIaMU U COCTaBHTE YPABHCHHUE PEaAKITHI:

a) okcun ocdopa (V) + Boga —; I') UMHK + COJIIHAs KUCJIOTa —;
0) >kene3o + KUciopoa —; 1) KaJIbLIUH + KUCIOpOd — .

B) okcua cuHua (II) + Bomopon

.

b

6. Bocrnonb30BaBIIKCh Ta0JIULIEH PACTBOPUMOCTH, BBIMUILIUTE (GOPMYIbI TPEX
HEPaCTBOPUMBIX COJIEH U HA30BUTE UX.

KonTpoabnas pabora Ne 3 no teme «OCHOBHbBIE KJIACCHI HEOPTraHUYECKUX
BeIIECTBY.
1 BapuamrT.

1. V3 nepeyncieHHbIx (pOpMYIT BHITUIIUTE TTOCIEOBATEIHHO (DOPMYIIBI: a)
OKCHUJIOB, 0) OCHOBaHU, B) KUCIIOT, T') cojicil. JlaliTe Ha3BaHUs BEIIECTBAM.
HzSO3, N&zSOg, CSOH, Fe(OH)z, Fezo?,, N205, Bag(PO4)2, H3PO4, KzSO3,
Mg(OH)z, C&(NOz)z, HZSO4, CaSi03, A|203, Al(OH)3, Fez(SO4)3, HNOg,
Lizo, HzCOg, 803, Ca(OH)z, CI’O3, HBr.

2. CocraBbTe ypaBHEHHUS PEaAKIMA, COOTBETCTBYIOIIUE CICAYIOIIEMY
MIPEBPAILCHUIO:
Ba - BaO - Ba(OH), - BaCO; - BaO ->BaCl,



3. CocraBbTe ypaBHEHHS BO3ZMOXHBIX PEAKIIHIA.

1) MgO + HNO;= 7) Fez(SO4)3 + B&(NOg)z =
2) Hg + HCIl = 8) P,0s + CO, =

3) N,Oz+H,0= 9) Fe(OH); =

4) NaOH + H3PO, = 10) K0 + Hy0 =

5) P,0Os + Ba(OH),= 11) NaOH + AICl; =

6) NayO + N,Os = 12) AgNO; + LiCl =

KontpoubHast padora Ne3 mo teMe «OCHOBHBbIE KJIACCHI HCOPTaHNYECKUX
BelIeCTBY.
2 BapHAHT.

1. W3 nepeuncienHbix (OpMyIl BEIIHUIIKTE TOCIEI0BATENBHO (POPMYIIBL: a)
OKCHJIOB, 0) OCHOBaHHUI, B) KUCIIOT, T') cojicil. JlaliTe Ha3BaHUs BEIIECTBAM.
H,COs, MgSO4, LIOH, Al(OH)g, FeO, N,O3, Cag(PO4)2, H,SO,, MgSIO3,
B&(OH)z, C&(NOz)z, HzSiO3, CaCo0Os3;, CroO, Pb(OH)z, B&Si03, HNO;, K,0,
H,SO;, SO,, FE(OH)3, P,0s3, HCI.

2. CocraBbTe ypaBHEHHS peaKIIUii, COOTBETCTBYIOIINE CICTYIOMIEMY
IIPEBPAILECHUIO:

Mg = MgO > MgSO,~> Mg(OH); > MgO ->Mg(NOs),

3. CocrtaBbTe YypaBHEHHSI BO3MOXKHBIX PEAKITUH.

1) NayO + H,SO,= 7) AICI; + Ca(OH), =
2) Ag + H,SO3 = 8) N2Os + SO3 =

3) NOs5+ H,0 = 9) Al(OH); =

4) Ba(OH), + HNO; = 10) BaO + H,0 =

5) SO, + KOH= 11) K,COs + Ca(NOs); =
6) K,O + N,O3 = 12) Zn + H,SO, =

KonTpoubnasi padora Ne 4 «CtpoeHue atoMa. XUMHUYECKAs CBA3b
Bapuant Nel

1. YkaxxuTe 4uciio MPOTOHOB, HEUTPOHOB M 3JIEKTPOHOB B U30TONE 39 K
2. JlaliTe XapakTEpPUCTUKY DJIEMEHTA C MOPSIKOBBIM HOMEPOM 33, UCXOMAS U3 €ro
noynoxkenus: B Ilepuoauueckoil cucteme (BBIMUIIATE CUMBOJ 3JIEMEHTA; TPYIIILY,
MOATPYIIITY, IEPUOJI, B KOTOPBIX OH HAXOJUTCS; 3alUIIUTE (POPMYITY €ro BBICIIETO
OKCHJAa MW  JIETYy4ero BOJAOPOJHOIO  COCIWHEHUS;  ONPEHEIIUTE  YHUCIO
HSHEPreTUYECKUX YPOBHEN U YUCIIO BAJIEHTHBIX 3JIEKTPOHOB B €TI0 aTOME )
3. 3anuImmTe MOJTHYIO SJIEKTPOHHYIO KOHPUTYPAITHIO aTOMOB: a) Topa; 0) Cephl.
4. YKaxuTe, Kak U3MEHSIETCS paauyc aToma B psiay



Be—- Mg- Ca— Sr— Ba— Ra
5. CocTaBbTe 3JIEKTPOHHBIC (POPMYITBI MOJICKYJI:
a) Cly; 6) HBr.
6. Beimumute opMyIibl BEIIECTB C HOHHOM CBA3BIO:
CaF,, HCl, N,, Na,O, Nls.
7. Ormpenenure CTENEHW OKHUCICHHUS JJIEMEHTOB B COCJAMHEHUAX, (OPMYJIIbI
kotopeix: MgO, O, AIN, CuCl,, OF,

KonTpoasnast pabora Ne 4 «Ctpoenue aroma. XuMnueckasi CBA3b»
Bapuant Ne 2
1. YkaxuTe 4uciio NpOTOHOB, HEUTPOHOB U 3JIEKTPOHOB B H30TOIE 56 F€
2. laiiTe XxapaKTepUCTUKY DJIEMEHTA C MOPSAKOBBIM HOMEPOM 35, UCXONs U3 €ro
nosioxkeHus: B Ilepuoanueckoit cucreMe (BBIMULINTE CHMBOJ 3JEMEHTA; TPYIIY,
NOJrPYyMNILY, NEPUO, B KOTOPbIX OH HaXOJUTCS; 3alUIIUTE (OPMYIy €ro BBICHIETO
OKCHJAa W  JIETY4ero BOJOPOAHOIO  COEAMHEHMS;  OIPEACIIUTE  YHCIIO
HHEPreTUUECKUX YPOBHEW U YHMCIIO BAJICHTHBIX JIEKTPOHOB B €TI0 aTOME )
3. 3anummTe MoJIHYI0 JIEKTPOHHYIO KOH(GUTYpAIIMIO aTOMOB: a) a30Ta; 0) XJopa.
4. YKaxuTe, Kak U3MEHSETCS AJIeKTPOOTPUIIATEIbHOCTD B psiny Be — Mg — Ca —
Sr— Ba— Ra
5. CocTaBbTe 2JIEKTPOHHBIE (POPMYITBI MOJICKYJI:
a) N2; 0) HF.
6. Bomummute ¢hopMyIibl BEIIECTB C HOHHOW CBA3BIO:
H,O, Cl;, NaF, CuO, SCl,.
7.0mpenennTe CTENEHW OKUCICHHSI DJIEMEHTOB B COCIUHEHUSX, (OPMYIIBI
KOTOPBIX: Hg, COQ, NagN, A|Br3, H202

9 xiacc

KonTpoubsnas pabora Nel no teme «IloBTopenne n yriyo/aenne 3HAaHUI OCHOBHBIX
pa3aesioB Kypca 8 kiacca» 1 BapuaHT

A1 J[x0060i1 XUMHUUYECKHI 2JIEMEHT MOXHO OJHO3HAYHO OIMPEAEIUTH I10: a) YNCITy HEUTPOHOB B
a1pe; 0) MacCOBOMY YMCITy; B) YHCIy IPOTOHOB B SI/IPE; T)YHUCIY 3JIEKTPOHOB HA BHELTHEM
YpOBHE.
A2 Homep nepuona tabmuisr [[.1.MenzaeneeBa, B KOTOPOM PacIioioKeH XUMUICCKUAN AJIEMEHT,
MOKA3bIBAET: a) 3apsi s/ipa aToma; 0) YKCIIO AJIEKTPOHOB B aTOME; B) YHCIIO SJIEKTPOHOB Ha
BHEIIIHEM SHEPIeTUUECKOM YPOBHE aTOMa; T') YUCJIO SHEPIeTUUYECKUX YPOBHEH B aTOME.
A3 TIpoToHOM SIBIISIETCS: &) YacTHIIa ¢ 3apsaoM +1 u maccoit 1; 6) yactuia 6e3 3apsiia u ¢
Maccoil, paBHoi 1; B)yacTuna c 3apsaom -1 u maccoit 1; r) yactuna c 3apsaom +2 u Maccoi 4.
A4 Crenenb okucienus xxene3a B Bemiectse FeCls paBua: a) +2; 0)-1; B)+6; 1)+3.
AS BemiectBo, HazpiBaeMoe okcuaoMm azota (1), umeer hopmymy: a)N20s; 6)NO2; B)N20;
r)NO.



A6 Cunukat HaTpus — 3TO: a)OKCUJ 0)COJIb B)KHCIIOTA T)OCHOBAHUE.

A7 Bribepure npasuibHoe yrBepxkaeHue: a)MgSOs — ato cynsdun mapranna; 6) MgSOs— 3to
cynedat maruaus; B) MgSOs- 310 cynbdat mapranmna; r) MgSOs— 310 cynbdut marams.

A8 B BoiHOM pacTBOpe pacnanaeTcs Ha HOHBI BEIIECTBO, popmyna kotoporo: a)CH4; 6) KOH ;
B) SO3; 1) PCls.

A9 PaccraBbre k03 duiuentsl B ypaBaenun MgCl, +NaOH — Mg(OH); + NaCl. Cymma
ko3 durmenToB paBHa: a) 4; 0) 8; B) 6;T1) 5.

B1 Cootnecure:
BelleCTBO THUI CBSI3U
1) 1I; 2) CaO; 3) CSy; 4) Li. a)MOHHAs;, O)METAUINYECKas; B)KOBAJICHTHAS
MOJISIPHAS; T)KOBAJICHTHAS HETIOJSIpHAs
B2. CootHecure:
(popmyiia Bemecrsa KJIacc

1) Fe(OH)2; 2) ) Al20s3; a)colib; 0)OKCH[; B)OCHOBAHKE; T') KUCIIOTa

3)BaS0s4; 4) H2SiOs.
C1 BorluncnuThs Maccy coiid, KOTopasi o0pa3yercs Mpu B3auMOJICUCTBUN aTIOMUHUS C 2,4 MOJb
CEpBI.
C2 Kak ocymectButh npespamieHusi: C—CO,—K,CO3—BaCOz ?  Hanwmmure ypaBHCHHS
peaKuHuii.

Kontpoabnas padora Nelno teme «IloBTopenue n yriyodeHune 3HaHUI OCHOBHBIX
pa3aesioB Kypca 8 kiacca»
2 BapMaHT

Al 1. XuMHYeCcKUM 3JI€MEHTOM Ha3bIBA€TCS BUJ aTOMOB: a) C OJJUHAKOBBIM KOJIMYECTBOM
HEUTPOHOB B si/ipe; 0) C OAMHAKOBBIM 3apsIOM SIIPa; B) C OJIMHAKOBBIM KOJIMYECTBOM
YHEPTEeTUYECKUX YPOBHEHW; T') C OIMHAKOBBIM KOJIMYECTBOM ITIPOTOHOB W HEHTPOHOB B si7Ipe.
A2 TlopsAKOBBIN HOMEP XMMUYECKOTO 3JIEMEHTA MOKAa3bIBAET: a) YHCIIO AIHEPreTUUECKUX
YPOBHEH B aToMe; 0) YMCIIO HAPYKHBIX 3JICKTPOHOB B aTOME; B) 00IIEe YMCIIO AIEKTPOHOB B
aToMe; T') YUCIIO HEUTPOHOB B SI7pE.
A3 V30Tonamu Ha3bIBAIOTCS: a) aTOMBI OJHOTO XMMHUYECKOTO 2JIEMEHTa ¢ Pa3HbIMU 3HAYCHUSIMU
MaccoBOT0 4YHcia; 0) aTOMbI, UMEIOIME pa3HOE KOJIMYECTBO IPOTOHOB B SJIPAX; B) ATOMBI,
UMeEIOIIME OMHAKOBOE YHCIIO HEUTPOHOB B SAPE; T') AaTOMbI C OJUHAKOBBIM MAaCCOBBIM YHCIIOM,
HO Pa3HBIMH 3apsIaMu sIep.
A4 Crenenp oxucieHus +2 arom yriepoaa umeet B coequHenuu: a) COz; 6) CBrs: B)CO; 1)
Na2COsa.
A5 BemectBo, Ha3piBaeMmoe okcusioM pochopa (1), umeer popmyny: a)P203; 6)POs; B)PsO2
r)P20s.
A6 Cynbbua MarHus — 3To: a) OKCHJ; 0)OCHOBaHHUE; B)COJb; T')KUCIOTA.
A7 Bribepure npasuibHoe yrBepxkaeHue: a) Ca(NOz)2 —cnoxnoe BemiectBo; 0) Ca(NO3)2 —
npoctoe BemiectBo; B) Ca(NO3)2 - ocHoBanue; 1) Ca(NO3)2 —conb HUTpaAT Kajwusl.
A8 B BogiHOM pacTBOpe pacmasaeTcs Ha HOHBI BEIIECTBO, popmyina kotoporo: a) CuO; 6) SiBrg;
B) CO2; r) HNO:s.



A9 PaccraBpte k03 dunmeHTs! B ypaBHeHHH Nz + Ho —NH3. Cymma kosddurmentoB paBHa:
a)6; 0)5;B)3; 1)8
B1 CootHecure:
BeleCTBO THUI CBSI3U
1) SOz; 2) Cu; 3)BaCly; 4)0O- a)MOHHAs; O)MeTaIHYecKas; B)KOBAJICHTHAS
HoJIsIpHasi;
I') KOBaJECHTHAas HEMOJspHasI
B2. CootHecure:
(¢popmyia BemecTBa KJjace
1)CaCOs; 2) Ba(OH)y; a)coJib; O)OKCH/I; B)OCHOBAHHE; T') KUCIIOTA
3) Li2O; 4)H3PO..
C1 Paccuurtath 00BEM KHCIOpOJA, KOTOPBI oOpasyercs npu HarpeBanuu 0,8 Moib oxcuua
prytu(ll).
C2 Kak ocymiectButh npepamienus: Ca—CaO—Ca(OH)>—CaCl, ? Hanuiute ypaBHEeHUsI
pEaKIuu.
3ananus Al-A9 onenuBarrces no 1 6any, B1-B2 — no 2 6aniaa, C1-C2 — no 3 6aJia.
16-19 6as10B - OLEHKA «5»
11-15 0any0B — oeHKA «4»
7-10 6anJ10B - omeHkKa «3»

KonTtpoJsbHas padora Ne 2 « QyIeKTPOJIMTHYECKAS AUCCOUANUA. XUMUYECKHe
peaKuun B pacTBOpPax»

Bapuanr 1
1. IIpuBenuTe npuMep peakuuu oOMEHa B pacTBOpax 3JIEKTPOJIHUTOB, KOTOpas He
IIPOTEKAET IO KOHIA. 3alUIINTE YPABHEHUE PEAKIIMU B MOJIEKYJIIPHOM U HOHHOM
BUJIAX.
2. IlpuBenurte mpumep MeTamsia, KOTOPHIH BCTYMAeT B PEAKLMIO 3aMEILEHUs C
pactBopoM cyibbara wmeau(ll). 3anummure ypaBHEHHE peEaKIUU, YKAKUTE
OKHUCJIUTENIb W BOCCTAHOBHUTENb, ITPOLIECCHI OKHUCIEHHMS M BOCCTAHOBJIEHUS,
CTpEJIKOM N300pa3uTe HaIpaBJIEHUE TIEpPexo/ia JIEKTPOHOB.
3. JlaiiTe onpeaeneHue MOHATHUS «IJICKTPOIUTUYECKAS UCCOITUAITIS.
4. [IlpuBenure nABa MOJEKYJSIPHBIX YPAaBHEHHUS, OTBEYAIOMIMX JAaHHOMY
COKpAILlEeHHOMY HOHHOMY:

Mg(OH), + 2H" = Mg2+ + 2H,0
5. C xakuMU U3 TIEPEYHCIICHHBIX BEIIECTB (CepHast KHCoTa, cynbdart xeneza(ll),
cyabdar xamus, okcun ceprl(V1), okcua MarHusi, MarHuil) pearupyetr THMAPOKCU]
HaTpus? 3anuiiuTe YpaBHEHHE pEAKIUM B  MOJIEKYJISIPHOM, IIOJHOM U
COKpAILlEeHHOM MOHHOM BHJAX.
6. 3anumuTe ypaBHEHHE pPEaKIMH O3JIEKTPOJU3a pacliiaBa XJIOpHUIA KaJbIusl.
3anuIInuTe ypaBHEHUS MTPOLIECCOB, TPOUCXOASIINX HA KATOAE U aHOJE.
7. 3anumuuTe ypaBHEHUE pEAKIMH, YKaKUTE OKHUCIUTENb W BOCCTAaHOBUTEID,
IIPOLIECCHI OKUCIIEHUS! 1 BOCCTAHOBJICHHUS

FeCls + H2 = FeCl, + HCI.



KonTtposbHasi padora Ne 2 «J1eKTPOJMTHYECKAN JUcconuanusi. XUMHYECKHUe
peaKkuyu B pacCTBOPax»

Bapuanr 2

1. [IpuBenuTe npuMep peakluu 0OMEHa B pacTBOpax 3JIEKTPOJIUTOB, B PE3yJIbTaTe

KOTOpOW 00pa3yeTcsi 0caJoK. 3allMUINTE YPAaBHEHHE PEaKLUU B MOJIEKYJSPHOM,

IIOJIHOM U COKpPAIIEHHOM MOHHOM BUJAX.

2. llpuBenure mpuMmep MeTamia, KOTOPBIA BCTYNAET B PEAKLHIO 3aMEILEHUs C

pacTBOopoM HuUTpaTa cepebpa(l). 3amumure ypaBHEHHWE pEaKIHH, YKaKUTE

OKUCJIUTENIb W BOCCTAHOBHUTENb, ITPOLIECCHl OKHUCJIEHHS M BOCCTAHOBJIECHUS,

CTpEJIKOM N300pa3uTe HAIMpaBJICHUE TIEPEX0/1a IEKTPOHOB.

3. JlaiiTe onpeaeneHue MOHATUS KOKUCTICHHUEY.

4. TllpuBenute [Ba MOJEKYJISPHBIX YpPaBHEHHUS,

COKpAILlEeHHOMY HOHHOMY:

OTBCHAOIIUX  JTAHHOMY

Mg?* + SiOs? = MgSiOs.
5. C xakuMu H3 TEPEUYUCIICHHBIX BEMIECTB (THAPOKCUJ KalbIUs, CYyJIb(aT
xene3a(ll), kapbonar kanus, okcua cepbl(VI), okcun MarHusi, Meap) pearupyer
coJisiHas KucioTa? 3anmuiInTe YpaBHEHHE PEaKIMU B MOJICKYJSPHOM, MOJHOM H
COKpAIlleHHOM HOHHOM BHJIaX.
6. 3anumure YpaBHEHHME pEaKIMW DSJIEKTPOJIM3a paciljlaBa HOJIWJA Kajusl.
3anuimTe ypaBHEHUS MPOLIECCOB, MTPOUCXOASIIUX HA KATO/IE U aHOJIE.
7. 3anumuTe ypaBHEHHE PEaKIHMH, YKKUTE OKUCIUTEIh W BOCCTAaHOBUTEID,
MIPOIIECCHI OKUCIICHUS U BOCCTAHOBJICHHUS:

Mn.O3 + C = MnO + CO.

Kontpoabnas padora Ne3 no reme «BakHellline HeMeTA/UIbl U UX
COCAMHEHM D)

Bapmnanr 1
1. IIpuBennTe yeThIpe ypaBHEHUS PEAKLINN,
WUTIOCTPUPYIOIIMX PA3JINYHBIE XUMUUECKUE
CBOMCTBA aMMHMaKa
2. Kak onpenenuts npumech kapOoHaTa HaTpUs
B xJyiopujie Hatpus? IlpuBenute ypaBHeHHe
peaKuuyu B MOJIEKYJIIPHOM, IIOJIHOM H
COKpAIIEHHOM HOHHOM BUAAX
3. Kakoii 00BEM cepHHCTOrO Ta3a oopaszyeTcs
npu ooxure 49 r cynspuna meau (II)
4. Kak momyuutsb XJiop B 1abopaTtopuu?
[TpuBenuTe ypaBHEHUE peaKIUU
5. IlpuBenuTe peakuyu, WILTIOCTPUPYIOLIHE
MIpEeBpaICHUS
S—H25—S0,—S03—»CaS04
6. Kakue BemectBa 00pa3yrorcs npu
B3aMMOJENCTBUM MEIU C KOHLIEHTPUPOBAaHHOMN
cepHoil kucnortoi? Hanumure ypaBHeHue
peaKknuy, YKaXXuTe OKUCIUTEND,

Bapmuanr 2
1. [IpuBeauTe YeThIpe ypaBHEHUS PEAKIIHA,
WUTIOCTPUPYIOIINX PA3JINYHbIE XUMUYECKUE
CBOMCTBA CEPHUCTOrO rasa
2. Kak onpenenuTts npuMech cyibhaTta HaTpus
B xyiopujie Hatpus? [lpuBenure ypaBHeHue
pEaKIUu B MOJIEKYJIIPHOM, IIOJTHOM U
COKpAIIEHHOM MOHHOM BUAAX
3. Kakoii 00BEM yriekucaoro raza oopasyercs
IIpY B3aUMOJICHCTBUM
10,6 T kapOoHaTa HATPUS C A30THOU KUCIOTOMN
4. Kak nonyyuTh aMMHaK B JlabopaTopuu?
[IpuBenute ypaBHEHUE peakMU
5. IIpuBenuTe peakuny, WLUTFOCTPUPYIOLIUE
MIPEBPALLECHUS
HCI—Cl,—»NaCl—-HCI—->MqgCl;
6. Kakue BemiectBa 00pa3yroTcs Ipu
B3aMMOJICIICTBUN MEIN C KOHLIEHTPUPOBAHHOU
a30THOM KucaoToi? Hanummre ypaBHeHne



BOCCTaHOBHUTCIIb pCaKknuuu, YKa)XUTC OKUCIUTCIIb,
7. N300pasute cxeMy 3JEeKTPOHHOTO CTPOCHUS BOCCTaHOBUTEIIb

aToma (ropa u xyuopa. Kak msmensrorcs 7. N300pa3ute cxemy 3JeKTPOHHOT'O CTPOCHUS
CBOMCTBA raJIOr€HOB IIpH Iepexoze oT propa kK aroma azoTa u ¢pocdopa. Kak usmensrores
nomy? HEMETAJUIMYECKUE CBOMCTBA IPU MEPEXOJE OT

a30Ta K BUCMYTY?

KonTpoabHas padora «Mera/uibl  MX coeMHeHNsD» 1 BapuaHT
Yacrs A.

Hpu BbINONIHEHUU 3A0AHULL MO Yacmu 8 OIAHKe 0MeEemos noo HOMEPOM 6bINOJIHAEMO20 6AMU 300aHUsL NOCMABbIe
SHAK «X)» 6 K1emoy4Ky, Homep Komopoﬁ coomeemcmeyent Homepy 6bl6paHH020 samu omeemada.

Al OnexTpoHHast (hopMyIa aToMa MarHus.
1)1s%2s2 2) 15225 2p%3s? 3) 152252 2p®3st 4) 15?2s? 2p®3s%3p?
A2 B kakoM psiy XMMHUYECKHE 3JIEMEHTBI PACIIONIOKEHBI B ITOPS/IKE YCHIICHUSI METaJLIMYECKUX CBOHCTB?
1) Na, Mg, Al 2) Al, Mg, Na 3) Ca, Mg, Be 4) Mg, Be, Ca
A3 Merasut, 001agaronmi caMoi BRICOKOH 3JIEKTPOIPOBOHOCTBIO, - 3TO
1) xxene3o 2) menp 3) cepebpo 4) anoMuHUH
A4 Hawnboiee sHEpruyHO B3aMMOJCHCTBYET C BOJIOH:
1) xamuit 2) HaTpwii 3) xambIuit 4) maraui
A5 I'mapokcua nUHKa B3aNMOICHCTBYET C KQXKIBIM M3 IBYX BEIIECTB:
1) HCl u CO; 2) NaOH u H2SO4 3) SiO2 u KOH 4) NaNOs3 u H2SO4
A6 Merto b1 IepepabOTKH Py, OCHOBAHHBIC Ha BOCCTAHOBICHHUH METAJIJIOB U3 OKCUIOB ITPU BHICOKHX

TeMIlepaTypax, Ha3pIBAIOTCA: 1) THAPOMETANTYPTHs  2) MUPOMETANTYPIHsA  3) JJIEKTPOMETAITYprus
4) ranpBaHOCTET U
Yacrs B.

B 3a0anuu Bl na ycmanosnenue coomsemcmeus 3anuuiume 6 maoauyy yugppol 6blOpaHHbIX 6amMu OMEEmos, a 3amem
HOIYHUBULYIOCSL NOCIE008AMENbHOCHb YUDP nepenecume 8 OIAHK 0meemos 6e3 npobenos u Opy2ux CUMBo08.

B1. YcTaHOBUTE COOTBETCTBUE MEXKY BELIECTBAMH, BCTYNAIOUIMMU B PEAKLIUIO U NIPOAYKTAMU UX B3aUMOJEHUCTBUS
PEATUPYIOUIME BEIIECTBA [MPOAYKTBI PEAKIINUN
A) CaO + CO;—> 1) Ca(OH),
B) Ca(OH),+ SO, — 2) CaCOs+ H,0 A B B
B) Ca+H,O — 3) CaSO4+ H,0
I') Ca (HCOs3); + Ca(OH), —> 4) Ca(OH); + H;
5) CaSO; + H,0
6) CaCOs
Yacts C.

C1. Hanumute ypaBHEHHUs PEAKIIHii, C TOMOIIbIO KOTOPBIX MOKHO OCYIIIECTBUTH CJIEAYIOIINE IPEBPAICHHUS:

Fe — FeCl; = Fe(OH)3 — Fe203 — Fe — FeCla. Tlepexoa 4 paccmorpute B cBete OBP; mepexoapi 2 u 5 - ¢
TIO3HIINH STEKTPOTUTHICCKON TUCCOITHAIINH.

C2. Ilpu B3anMoaeicTBUA 12 T TEXHHYECKOTO MarHus, CoAepKamero 5% mpuMeceii, ¢ I30BITKOM COJITHON
KHCJIOTHI, BEIeHIochk 10 1 Bogopoaa (H.y.). Beraucnure 00eMHYIO OO BBIXOAA MPOAYKTa PEaKIIHH.

KoutpoabHnas padora «MeTa/uibl H UX COETMHEHUSD> 2 BAPUAHT
Yacrts A.

Hpu 6bINOJIHEHUU 3A0AHUTL MO YACTU 8 OAAHKe 0OEemo8 Noo HOMEPOM 8blNOIHAEMO20 6AMU 3a0aHUsl NOCMasbme
SHAK «X» 6 KIemo4Ky, Homep Komopoﬁ coomeemcmeyent Homepy 6bl6paHH020 samu omeema.

Al DnekTpoHHast (opMyIa aToMa aTIOMUHHS:
1)1s%2s%2pt 2) 152252 2p%3s? 3) 152252 2p®3s23p? 4) 1522s? 2p®3s23p°
A2 B kakoM psity XMMHUYECKHE 3JIEMEHTHI PACIONOKEHBI B ITOPSIJIKE YBEIMUYEHUS HX aTOMHOTO paanyca?
1) Na, Mg, Al 2) Al, Mg, Na 3) K, Na, Li 4) Mg, Be, Ca
A3 Mertamt, o6nafaronumii caMoil BRICOKO# IITACTUYHOCTBIO, - 3TO: 1) 3010TO0  2) Meab 3) cepebpo  4)
ATIOMUHUI
A4 He B3aumMoielicTByeT C pacCTBOPOM CEPHOU KUCIOTHI
1) HK 2) cepebpo 3) HUKETh 4) xemne3o
AS Oxcu amOMUHUS B3aMMO/ICHCTBYET € KaXKIBIM U3 JIBYX BEIIECTB:

1) HCl 1 O 2) KOH u H,0 3) HCl u KOH 4) NaNO3 u H,S0,



A6 B kagecTBe BOCCTAaHOBUTEIIS TIPH BHIIIABKE YyTYHA B JOMEHHBIX IT€YaX MCIIOIB3YIOT
1) Bogopon 2) aqrOMUHUI 3) Kokc 4) Marauit
Yacrs B.

B 3a0anuu Bl na ycmanosnenue coomgeememeus sanuuwiume 6 madauyy yuppuvl 6b10paHHbIX 8amu 0meemos, a 3amem
NOTYYUBULYIOCS NOCIE008AMeNbHOCTND YUpp neperecume 8 O1aHK 0meemos be3 npobenos u Opy2ux cUM80.108.

Bl1. VCTaHOBHTE COOTBETCTBHIE MEK/LY BELIECTBAMH, BCTYIAIOIMMHU B PEAKIHIO M IIPOAYKTAMH HX B3aHUMOIEHCTBHS
PEATHUPYIOUIME BEIIECTBA MMPOAYKTBI PEAKIIN
A) Fe + Cl, > 1) Fez(SO4)3 + H,0
B) Fe + HCl— 2) FeSO4 + H,0O
B) Fe;03 + H,SOs — 3) FeCls
I) Fe+ CuSOs—> 4) FeCl, + Ha A b B

5) FeSO4 + Cu

6) Fex(SO4)3+ Cu

Yacts C.

C1. HanumuTe ypaBHEHHs PEaKinii, C MOMOIIBI0 KOTOPBIX MOXKHO OCYIIECTBHUTH CICAYIOIINE NPEBPAICHHUS:
Ca—> Ca(OH)2— CaCO3 —> Ca(HCO3)2 —> CaCl.—> Ca(NOs)2. Ilepexon 1  paccmorpute B cBere OBP;
MEePeXoAbl 4 M 5 - ¢ TIO3UIUH JTEKTPOIUTUICCKOMN TUCCOIMAITUH.

C2. Ilpu B3anmoaeicTBun 24,1 5T TEXHUYESCKOTO HATPHS, COACPIKAIIEro 5% npuMeceid, ¢ BOJOM ObUIO MOJIy4CHO
8,961 Bomopoa (H.y.). Berauciante 00beMHYIO 0O BRIX01a IPOAYKTA peakiuu (B %)

Kpurtepnu onesnBanus

Ne [IpoBepsieMbie 27I€MEHTHI COAECPKAHNS, YMEHHS U HABBIKU YpoBeHb KonnuecTBo
3ana- CIIOKHOCTH OaioB
HUS

Al 3HaTh MOJIOKEHHE MeTaIJIOB B [lepuonnueckoil cucTeMe XUMUYECKUX b 1

anemenToB [I.J1. MenneneeBa. YMeTh COCTaBIATh 3JICKTPOHHBIE (YOPMYIIBI
aTOMOB METaJJIOB.

A2 3HaTh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB B IIEPUOJAX U TJIaBHBIX b 1
noarpynnax I1C. YMeTb cpaBHUBATh CBOMCTBA 3JIEMEHTOB.

A3 3HaTh PU3MUYECKUE CBOWCTBA METAIIOB. b 1

A4 3HaTh 00IIIe XUMUYICCKIE CBOWCTBA METAIIIOB: PEAKIIUHU C HEMETaITIAMH, b 1

KHCJI0OTaMHU, COJISIMU. OI_[CHI/IBaTL BO3MOKHOCTD IPOTCKAHUA pCaKIU,
HCIIOJIB3YS psAl HaHp?[)I(eHI/Iﬁ METAJIIIOB.

AS 3HaTh XHUMUYSCKHE CBOMCTBA COSAUHEHHH IICI0YHBIX, IESI0IHO-3eMEIbHBIX b 1
METaJUIOB, ATIOMUHUS U XKeJe3a.

A6 3HaTh CIIOCOOBI MOMyUYEHUST METAIIJIOB. b 1

B1 3HaTh CBOMCTBA METAJUIOB U MX COEAMHEHHH. YMETh ONPEeAeIIsATh MPOAYKTHI b 4
peakiuii.

Cl 3HaTh CBOMCTBA METAJUIOB U UX COeAUHEHNH. OnpenesiTe BO3MOKHOCTb II 8

MPOTEKAHUS PEaKINif; yMETh COCTABIATh YPAaBHECHHUS XUMUYECKUX PEaKIUil B
MOJICKYJISIPHOM U HOHHO# (popMax; yMeTh ONpeessaTh 3HAYCHUS CTCIICHEH
OKHCJICHHS DJIEMEHTOB B COEIMHEHUSIX, COCTABJIATh 3JIEKTPOHHBIE OaJIaHChI U
paccraBiate ko3 durmentsr B OBP

C2 YMeTh aHaJIM3UpOBaTh YCIOBUE 33J]a4l U pelaTh €€ Mo U3BECTHOMY B 8
ITOPUTMY. YMETh PACCUUTHIBATH MacCy ¥ KOJIMYECTBO YHCTOTO BEIIECTBA,
€CITM N3BECTHA MaccoBast 10JIs MpuMeceil. YMeTh pacCUUThIBATH MAaCCOBYIO (MITH
00BEMHYIO JIOJIO) BBIXOJa NPOJIYKTa B % OT TEOPETHIECKH BO3MOXKHOTO.

Hrorosas orneHka 0- 8 banoB: 9-16 6aIoB: 17 -21 6aios: 22 -26 Bcero
«@2» «3» «4» 0aJlIoB: 26 6amioB
«5»

KJIO0Y

Yacte A Yacts B

Bapuant Al A2 A3 A4 A5 A6
1 2 2 3 1 2 2
2 3 2 1 2 3 3
3 2 4 2 2 2 3




Bapuast B1
1 6542
2 3415
Yacts C.

1 BapuaHT

2 BapHaHT

C1. DneMeHTHI OTBETA:

1)2Fe +3Cl,=2FeCl; 16.

2) Fe3* + 30H" = Fe(OH)3 26.

3) 2Fe(OH); = Fe,03 + 3H,0 16.

4) Fe;03+3CO = 2Fe +3COy, 6ananc  26.
5) Fe®+ 2H*=Fe?* + Hy° 26.

C1. DneMeHTHI OTBETA:

1) Ca+2H0 = Ca(OH); + Hp, 6ananc 26.

2) Ca(OH); + CO, = CaCOs + H20, 16.

3) CaCOs+ CO2+ H,0 = Ca(HCO3), 16.

4) Ca(HCO3); + 2HCI = CaCl; + 2CO3
+2H,0, nonHoe, 20.

5) CaCl; + 2AgNOs= Ca(NOs3), + 2AgCl,
HOHHOE, 20.

C2. DyileMeHTHI OTBETA:

1) Mg +2HClI =MgCl; +H; 16.

2) m(Mg)=12r ¥ 0,95=11,4r 26.

3) V(Hy) =v Mg)=11,4/24=0,475mo01b 2 6.

4) V(H2)= 0,475 monp*22,4 n/monpb = 10,641 teopust 16.

5) @ suxona= 1011/10,641 = 0,94 wit 94% 26.

C2. DneMeHTH OTBETa:

1) 2Na +2H,0 =2NaOH + H, 16.

2) m(Na)=24,15r * 0,95 =22, 94r 26.

3) Vv (Hz) =1/2v ( Na) = 22,94/46 = 0,5mo016 2 0.
4) V(H2)= 0,5 monp*22,4 n/monb = 11,21 Teopus
16.

5) @ sxona= 8,9611/11,21 = 0,8 mim 80% 20.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET







