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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuM Na€T MPENCTaBICHUE O IENAX, OOIIel CTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
peaMeTa, YCTaHaBIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHUH, OMNPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpeaensieT BO3MOXHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATELHOCTH O00YyYalomerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yueHne XUMUM NMPOBOJAUTCS C UCTIOJIb30BAHUEM ITU(DPOBOTO ¥ aHATIOTOBOTO
o0opynoBaHus LEHTpA €CTECTBEHHOHAYYHOU 151 TEXHOJIOTUYECKOHN
HaIpaBJIeHHOCTEH JieTckoro TexHomnapka «Ksantopuym» Ha 6aze MBOY «MOII
20».

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUSI KYJIbTYPhI JIMYHOCTH, €€ 00111el U (PYyHKIITMOHAIBHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUM  JICSITENIbHOCTH,
HKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM €SI TEILHOCTH;



3HaKOMUT CO CHeUU(PUKOl HAYYHOTO MBIIIICHUS, 3aKJIaIbIBa€T OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €UHCTBO NPHUPO/BI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarOIINXCS;

CHOCcOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHUSAM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIAaJ B IKOJIOIMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHple HampaBlieHUS B OOyYE€HUM XHMMHUU OOECHEUMBAIOTCS CIEUU(PUKON
COJEpKaHUsl  y4yeOHOro  IMpenMeTra, KOTOPbIM  SBISETCS  IE€Iaroru4ecKH
alaliTUPOBAHHBIM OTpa)KEHHWEM 0a30BOM HAyKH XMMUH Ha OINPENEIEHHOM dTane eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IOHATHI
OpraHU4eCKON XUMUMU.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOro mojaxoaa k e€ m3ydeHuro. CoaeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUN O XUMHUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHLUIY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHUX IPEICTaBICHUI
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBoOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSL K JpPYromy, BBINOJNHSAS (YHKUMU OOBSICHEHHMS W MPOTHO3WPOBAHUSA
CBOMCTB, CTPOEHUS U BO3MOXKHOCTEW NMPAKTUYECKOIO NMPUMEHEHUS U MOJYyYEHHUS
U3Yy4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MPEACTABICHNS] O XMMHYECKOM COCTABISIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOW IpHUPOJbI, LIEHHOCTHOTO OTHOLIEHUS K HAay4YHOMY 3HAaHHUIO H
METO/JaM NO3HaHUs B Hayke. M3yueHue XMMHUH NPOUCXOOUT C IMPHUBICYEHUEM
3HAHWM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaroluid Mupy,
«buosorus. 5—7 xkiacce» u «dusuka. 7 Kmacey.

[Ipy wu3yuyeHWHM XUMHUU MPOUCXOIUT (HOPMHUPOBAHHE 3HAHUN OCHOB
XUMHYECKOM HAayKHd KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUECKOU
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBL.



3amaya y4eOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAaHUU - BOKHEHIIMX (DAKTOB, MOHATHM, 3aKOHOB M TEOPETHUYECKUX MOJIOKEHUH,
JOCTYIIHBIX O0OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3bIKa HayKd, B
OpUOOIIEHUM K HAy4YHBIM METOJaM I[IO3HAHUS IIPU M3YyYEHUU BEUIECTB MU
XMMHUYECKUX peaKluid, B (GOPMUPOBAHUU U PA3BUTUH MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHUHU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBaMU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU Ha YpOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs Ba)KHOE
3HaYCHHUE NMPUOOPENU TAKUE LIETH, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIIUMHUCS
OMbITa PAa3HOOOPA3HON NEATETBHOCTH, MO3HAHHUS W CAMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeNd (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpY’KaloIllero MHUpa, MCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYEHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
MOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAHWWA [UIsI BBIPAOOTKH HKOJIOTHYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAllUM K OOYyYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CaMOBOCIHMTAHUID HA OCHOBE YCBOEHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



IIporpamma mo xumuu A8 §8-9 KJIaCCOB COCTaBJIEHA HA OCHOBE:
@enepanbHbii 3ak0H 0T 29.12.2012 Ne273-®3 (pea. ot 31.07.2020) «O6
obpazoBanuu B Poccuiickoit denepanuu.

[TacnopTt HanmonaneHOro mpoekra «O6pa3zoBanue» (yTB. npesuauymom CoBera
npu Ilpesunente PP mno cTparernuyeckoMy pa3sBUTHIO U HAlUHWOHAJIBHBIM
poeKTam, NpoTokoy1 ot 24.12.2018 Nel6.

denepanbHbIil TOCYAapCTBEHHBI 00pa30BaTENbHBIN CTAHIAPT CPEAHETO OOIIEro
oOpa3oBanus (yTB. puKka3oM MuHHCTepCTBa 00Opa3oBaHus U Hayku Poccuiickoi
®enepanuu ot 17.05.2012 Ne 413) (pen. 11.12.2020).

MeTtonuueckre peKOMEHJAlUU MO CO3AaHUI0 U (YHKIMOHUPOBAHUIO JETCKUX
TexHonapkoB «KBantopuym» Ha 06a3e 001eo0pa3oBaTeIbHON OpraHu3anuu (yTB.
pacnopspkeHrneM MunHuctepetBa npocsemenuss Poccuiickon ®denepanuu  OT
12.01.2021 Ne P-4)

Meroauueckoe mocobue becnanoB I[IL.U. Peanuzamus o00pa3oBaTenbHbBIX
IporpaMM MO XMMHH C MCHOJIb30BaHMEM OOOPYJIOBaHUS JIETCKOIO TEXHOIApKa
«KBanTopuym» 8 — 9 ximaccsl, Mocksa, 2021



COJAEP)KAHUE OBYYEHUSA
(mpakTHUyecKass 4acTh Y4eOHOTO COJEpXKaHUs IMpeAMeTa yCuieHa
MaTepUalbHO-TEXHUYECKON 0a30i aeTckoro texHomnapka «KBanTtopuym»,

HCIIOJIB3YEMOT0 JIJIsl pealih3aliii 00pa30BaTEIbHBIX IPOrPaMM B paMKax

pernojaBaHusl XUMUH)

8 KUIACC

IlepBoHauyajbHbIEe XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Posib XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSTHUE
BemecTB. [loHsiTHE O MeTOAax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI M MOJIEKYJNbl. XUMHUYECKHE 3IeMEHTbl. CHMBOJBI XUMHUYECKUX
a51eMeHTOB. [IpocThie U ci0XHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumnyeckass ¢opMmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX JIJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OTHOocHTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi JoJisi XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KonnuecTtBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3b KoJu4ecTBa,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKas peakiuus U e€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BELIECTB. XUMHUYECKHe ypaBHeHMA. Kiaccudukanus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B J1aOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabopaTopHbBIM 000PYAOBAaHUEM, U3YUEHUE U ONUCAHUE
bu3YecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢uznyeckux (IUIaBI€HUWE BOCKA, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJICHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJHOU MPOBOJIOKH, B3aUMOJEHCTBUE MeJa C KUCIOTOM) SIBICHUM, HAOII0ACHHE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCHIa
menu (1) mpu HarpeBaHuu, B3auMoieiicTBHE XxKee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3eJICHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUA  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHUS MAacChl, CO3JaHHME MOJENEH MOJEKYI
(IIapoCTEepPKHEBBIX ).

BaskHeiilue npeacTaBuTe/ M HEOPraHNYeCKHX BellecTB



Bo3gyx — cMech razoB. CocraB Boznyxa. Kucnmopoa — 3neMeHT U mpocToe
BemecTBo. HaxoknmeHuwe kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoictBa (peakiuu ropenus). Oxcuabl. [Ipumenenune kuciopoga. CrocoObl
MOJIyYeHHUs] KUclopoda B JabopaTopuu W TPOMBINUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporiHas MoAuUKaIus KUcaopoaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HEHue
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bomopon — »snemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

MoutsipHbIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHECHUSM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBopuresb.  PacTBOpHI.
HacpilieHHBIE M HEHACBIIEHHBIE PAcTBOpPbI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Pose pacTBOpOB B mpuposi€ ¥ B KU3HU 4eIOBeKa. KpyroBopoT BoAbl B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukanms
OKCHUJIOB:  cosieoOpasyromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oOTepHbIe) W
HecosneoOpasyronue. Homenknatypa oxcujoB. dusnueckue U XUMHYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3WUECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucinot. Homenknarypa kucnor. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEKY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHuss TopeHust (Mokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOaOpoaa (ropeHme), B3aumMozeicTBre Bogopona ¢ okcugoM meau (1)
(BO3MOXHO HCIIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOpa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C



pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIEHWE PACTBOPOB C  ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJb30BaHHE BHJICOMATEPHUAIIOB),
UCCIIEJOBaHUE 00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0/ICHUE U3MEHEHHSI OKPAaCKU MHAMKATOPOB B pacTBOpAxX KHUCIOT U IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcupa menu (llI) ¢ pacTBopoM cepHON KHCIIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPAIW3ALHH, ITOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHMM, BBITECHEHHME OJHOTO METajula APYTMM M3 pacTBOpa COJIM, PEIICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «BaxHelmme Kiacchl HEOPraHWYECKHX
COEIMHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoanyeckasi cucreMa XHMHYECKHX
aiemMenToB JI. WM. MengeneeBa. CtpoeHue aroMoB. XHMHMYECKasi CBf3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHe O
IpYIIax CXOJHBIX JJEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbL,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yroT aM(POTEpHbIE OKCUIBI
U THUJIPOKCHU/IBI.

[lepunonnueckunii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
NU. MenneneeBa. KopoTkomepuonHas ¥ JUIMHHONEpUOAHAsS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 2JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX  000JIOYEK aToMOB MepBbIX 20 XUMHYECKHX 3JIEMEHTOB
[lepnogmueckonn cucremsl [[. M. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoil cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 TPyNIaM U NepUoaam.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
rpaKJaHuH.

Xnumuueckass cBs3b. KoBaJlleHTHas (HoOJisipHass M HENOJSpHas) CBS3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenb  okucieHus.  OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBJIEHNS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCHJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEAEHUE OIbBITOB,



WUTIOCTPUPYIOIIMX ~ IOPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKkUui
(ropenue, peakliiy pa3ioKEeHUs], COETUHEHU).

Mestcnpeomemmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BaHME KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
NOHATUH, TaAK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011e ecTeCTBeHHO--HAay4YHbIE TOHATH: HAyYHbIN (akT, TUNoTEe3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kilaccu(ukanus, TMepUoJIUYHOCTb, HaOI0/ICHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3NUYEeCKUe BEIMYMHBI, €AHHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3B€3/1bl1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeurecTBo M XUMHYECKasi peaKIHs

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B Illepuoanueckoi
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Krnaccudukanusa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(pQeKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMU4eckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [loHaTHe 0 rOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,



BJIIMAKOIIME Ha CKOPOCTb XUMHYECKOM p€akioyn n II0JOKCHHUC XHMHNYCCKOIO

paBHOBECHSI.
OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKIUU. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HMCIOJb30BAaHUEM METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMALMU BEIIECTB C PaA3JIMYHBIMU BUIAMU
XxuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
NOJIHBIE M COKpalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHUII W coliel B CBET€ TMPEACTaBICHUNA 00 DIEKTPOTUTHUECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. [IoHATHE O THIpOIU3E CONEM.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHHMYECKUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xytopuma HaTpusl), UCCIEIOBAHNE 3aBUCHMOCTHA CKOPOCTH XMMHYECKOW pPEaKIuu
OT BO3ACMCTBUS pAa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPOINPOBOJAHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYeHd U COoJIeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEpPUAIOB), IMPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuMid HOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BBIJCIEHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEeaKkUuid
(ropeHue, peakUuu pa3oKEeHUsI, COCIMHEHUs), PAaClO3HABAaHUE HEOPraHMYECKHX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUi Ha HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1ay.

Hemeranibl 1 MX COeANHEHUSA

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (Pu3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOpPOBOJOPOJA HA OpraHM3M 4YelOoBeKa. BakHeWnue XJIOpHIbl U HX
HAXOXKJEHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMUYEeCKre CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.



Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W chenupuieckne). XHWMHUYECKHE pPEaKInu,
JeKaIe B OCHOBE MPOMBIIUICHHOTO CHOCO0a MOMYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil kucaoThl. CoJii CEpHOM KUCIOTHI, KAUeCTBEHHAs! PEaKIsl Ha
cynbdar-uon. HaxoxneHnue cepbl U €€ COEIMHEHMA B mpupojie. XUMHUYECKOE
3arpsI3HCHUE OKPYKAIOIICH Cpelbl COCIMHCHHUSIMH Cephbl (KHCIOTHBIC JOXKIH,
3arpsi3HCHHUE BO3IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPHUPOJIE,
dbusnyeckue U XuMHIeckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3NYecKue 1 XUMUYIECKUE CBOMCTBA, MOJydeHue u mpuMeHeHue. Coam aMMOHUS,
X (U3NYECKUE U XUMUIECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (QU3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kllacca KHUCIOT U  Clenu(puyecKue).
Hcmonp3oBaHWe HHUTPATOB H COJIEM aMMOHHUS B KadeCTBE MHHEPATbHBIX
yIoOpeHnil. XUMHUYECKOE 3arpsA3HCHIE OKPYIKAIOMIECH Cpeibl COCTMHCHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI U BOA0EMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCJICHHUS.  YIJIEpOA,  aJUIOTPOIHBIC
MOAU(UKAIIMK, PACIPOCTPAaHEHUE B TMpupoae, (GU3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6rus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OpPTaHU3MEI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yraepoaa (1V), rumoresa riao6anbHOr0 TMOTEIJICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
MOJIy9YeHUE W TpuMeHeHne. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUITMHE, MPOMBIIICHHOCTH W CEIHCKOM
XO3SIUCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKTBl UX TepepadoTKu (OEH3WH), WX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, OeNkax, yrieBojax — U ux
poli B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUMU.



Kpemuuii, ero ¢Qusmueckne u XUMHUYECKHE CBONCTBA, TMOJIy4YCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemaus (IV) u kpemaueBoi kuciore. CHUIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHeline cTpouTenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, IIEeMEHT, O0eToH, xkene300eToH. [Ipobiaembl 6e30macHOro MCHOJIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOICHHUE MPU3HAKOB
UX TPOTEKAHMsI, OIBIThI, OTpAKAIOIIHNE (PU3NYECKHE M XUMHYECKHE CBOMICTBa
TraJOr€HOB M WX COEJMHEHHH (BO3MOYKHO HCIIOJIB30BAaHWE BHUAEOMATEPUATIOB),
O3HAaKOMJIEHHE C oOpa3lamu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  MCHOJIb30BaHHE
BUJICOMATEpHUATIOB), HaOIIOICHNE TIpoliecca OOYIIIMBaHUs caxapa IoJj JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyb(dar-
WOH M HaOJIOJEeHUE NpH3HAKa €€ MPOTEKaHWs, O3HAKOMJIEHUE C (PU3HMYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HMX CcOeOTUHEHUH (BO3ZMOKHO HCHOJIb30BAaHUE
BUJICOMATEPHATIOB), o0pa3aMu a30THBIX U (POCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, pacrno3HaBaHWE M M3YYECHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEAKUMU Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NPHU3HAKOB
UX IIPOTEKaHHUs, B3aUMOJIECUCTBAE KOHIIEHTPUPOBAHHOM a30THON KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAJUTMUYECKUX pEeHIETOK anMasa, Tpaduta, (QyiaepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOra3a, MoJydyeHHe, COOMpaHue, paclio3HABAaHUE U U3y4YEHUE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYECHHE MPU3HAKOB UX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CUJIMKATHOM IPOMBIIUIIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHeNmme HeMeTauTbl M UX COCTUHEHUS.

Metajuibl 4 X COeIMHEHUS

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepumogmueckon cucreme xumuyeckux siaemeHtoB . U.
MeHnneneeBa u ctpoeHus: atomMoB. CTpOoeHHE MeETaUIoOB. MeTtandeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
crocoObl mosydeHus MeTaiioB. [loHsTHE O KOpPpO3UMM METaNIOB, OCHOBHBIE
cocoObl 3alMThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.



[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJCHUE B IPUPOJE.
duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U
TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHno3emenbpHbIE METAUIbI MarHMid MW KalbLMH: IIOJIOXKECHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXKJICHUE B ITpupoie. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
W Kanpuusa. Baxueimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxoKJIEeHHE B npupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpPHBbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aToMa, HAXOXAEHHWE B mnpupone. Pu3NUEeCKHe H
XUMHUYECKUE CBOMCTRA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMd METAJJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpoOliecca TOPEHUS KeJie3a B KUCIOPOJIe
(BO3BMOXKHO  KCMOJIb30BAaHME  BHUJICOMATEPHUAIOB), TMPU3HAKOB  MPOTEKAHUs
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA ATIOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxkHelme
METAJLTBI U UX COSTUHCHUSI.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBsa m Marepuanibl B ITOBCEIHEBHOM KXW3HM YeEIOBEKa. be3omacHoe
WCIIOJIB30BaHNE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. IlepBas momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus Bemiects, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
poOoaem.

Xumuueckuii IKcnepumenm:



u3ydyeHrne o0pasloB MaTepuaioB (CTEKJIO, CIUIABbl METAJIOB, MOJIMMEpPHBIE
MaTepHuabl).

Mesicnpeomemmuwie céazu

Peanuszanus MexXnpeaIMeTHBIX CBsI3€d NMpU WM3YYeHMM XMMHUU B 9 Kiacce
OCYILECTBIISIETCSl 4E€pe3 HCIHOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAyYHBIX
MOHSTUN, TaK U TOHATUH, SIBJSIONINXCS CUCTEMHBIMHU JJISL OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IIUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpUs, AaHalu3, CHHTE3, KIacCUpUKalusi, MEpUOJUYHOCTh, HAOIIOACHUE,
HKCIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHUE, ITaPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

®duszuka: Marepus, aToM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
HOJyIPOBOJHUKH, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHUE BEIlECTBa, ra3, pacTBOP, paCTBOPUMOCTb, KpHCTAIINYECKast
peméTka, CruiaBbl, (U3MUECKUE BEIMYUHBI, CIUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoNHILE.

buonorust: ¢orocunTes, npixanue, Oumocdepa, d3KOCHCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIIAeMBbI€, TOTITUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COL[MOKYJIbTYPHBIMM M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMH, IPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJCTBOBaTbCA CHCTEMON TO3WTUBHBIX ILIEHHOCTHBIX OPHUEHTALMN H
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, CIIOCOOHOCTU BIANETh JOCTOBEpHOU HHGMOpMAIME o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

IPEJICTABJICHUS] O COLUMAJIBHBIX HOPMax M MPAaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3a]lay, BBIMOJHEHUH XHUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA 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, MHGOPMAIMOHHOW M YUTATENbCKOM KYJBTYpPHI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M  HCCIEOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3iIudHoro 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 UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIICHHWE K MpPHUPOJEe KaK HCTOYHUKY
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;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTMUYECKOM  KYJIbTYpbl, OCO3HaHHUS rj00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yJNbTaTOB BBIICISIOT 3HAYUMBIE ISt
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 (OPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATHUSIMH), UCIOJIb30BaTh
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 pacCyXkJAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 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 TPEACTABICHUS —
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 — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
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 TaKkKe 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 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABJICHUS, MMOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JMJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BAaHUS PA3JIMUYHBIX TOMCKOBBIX 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
HCCJIEIOBATENLCKONU JEATEIbHOCTH HUH(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
CylIecTBY  oOCykmaemMol  TeMmbl, (GOPMYJIUpPOBATH CBOUM  MPEIJIOKCHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUUYECKOTO IKCIEPUMEHTa (J1ab0paTOpHOTo 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 COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33/IaHUN.

HPEAMETHBIE PE3YJIBTATBI

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



NEUCTBUN, crnenupuiecKkue JUisi TpeAMEeTHOW obmacth «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kjacce npeMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEAKIUU 3aMENICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATHOH, aHWUOH, PAacCTBOpP, MAaccoBas JOJsl BEIIECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIINI;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
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 COXpPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckass cucTteMa XuMHYecKuX diemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHUYCCKHUE BEICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTOpHBIM 000pYy/IOBaHWEM, a TakKXKe TMpaBWiaM OOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHON MAacCOBOW JIOJIEM PACTBOPEHHOIO BENIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yueHus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBSA3b, TEIJIOBOU APDHEeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOW peaKkUuu, MPEAeIbHO OMyCTUMAs
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 XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BAJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO 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 IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHYECKUX AIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
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
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS 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
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U ClHeUUPUUECKUE XHUMHYECKUE
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 COKPAILEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TOIYYCHUIO WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).

MPOBOJIUTH OIBITHI, C MCIOJb30BAaHUEM JIA0OPATOPHOTO

o0opynoBaHusi U HHUPPOBOTO OOOPYAOBAHMS JETCKOTO TEXHOMapKa
«KBaHTOpHYyM»



n/

Pa3

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

Haumenosanue
pa3aeyioB U TeM
NMPorpamMmbl

KoanuyecTBO 4acos

Bcer
0

KonTpoasu
ble padoThI

I () | 1. HepBOHa'—laJILHLIe XUMHN4YEeCKHUE NMMOHATHUA

[MpakTnyeck
ue padoTsl

DJIeKTPOHHBbIE
(undposbie)
oOpa3oBareJib
HbI€ pecypchbl

Hcnonb3oBanue
ungpoBoro u
aHAJI0TOBOT'0
000pya0BaHUSA
AETCKOro
TeXHONAapKa
«KBaHTOpuym»

OcHOBHBIE BUIBI
JeATeJIbHOCTH
00y4arouuxcs

11

XuMusg —
Ba)kHas 00J1acTh
€CTECTBO3HAHUS U
MPAKTUYECKOU
JIeSITEeIIbHOCTH
YyeJI0BeKa

bubanoreka
HOK
https://m.edsoo.r
u/7f41837c

JlaT4YhK BBICOKOM
TeMnepaTypsbl,
JlaTunk
TeMIepaTypbl
TUIATUHOBBIM.
N3mepenue
TEeMIIepaTypbl
TUIAMEHH —

HU3YUCHUC IT'OPCHUA

CIIUPTOBKH.

PackpsIBaTh cMbICT
M3y4aeMbIX IOHSITHUH.
PackpeiBath posib XUMHUHU B
IIPUPOJIE U )KU3HU
YeJI0BeKa, €€ CBS3b C
JIPYTUMU HayKaMH.
Paznuuate yucteie
BELIECTBA U CMECH;
OJIHOPOJHBIE U
HEOJIHOPO/IHBIE CMECH.
Paznuyars pusnueckue u
XUMHUYECKHE SBJICHUS.
CnenoBatp airopuTMam
MCIIOJIb30BaHUs
AKCIIEPUMEHTAIbHBIX
METO/I0B — HaOIIOACHUS U
AKCIIEPUMEHTA.
HaOmronaTe ¥ OnMchHIBaThH
00BEKTHI MPU MPOBEIACHUH
JIEMOHCTpAIU U
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71ab60PaTOPHBIX OMBITOB 11O
U3YYEHUIO PU3UYECKUX
CBOICTB BEIIECTB,
croco6oB

paszaeneHus cMecen
BELIECTB.

[IpoBOAUTH XUMUYECKHI
AKCIIEPUMEHT IIpU
paszznesieHnn cmeceit (Ha
IpUMEpPE OUYUCTKU
IIOBAPEHHOM COJIN) B X0/
MpakTH4IecKor padoTsl No 2.
CnenoBatp npaBuiIaM
M0JIb30BaHUSl XUMUYECKOM
NOCYA0H U J1abopaTOPHBIM
000pyI0BaHUEM, A TAKKE
npaBwiiaM oOpalieHus ¢
XUMHUYECKHMHU BELIECTBAMH
B COOTBETCTBHH C
UHCTpYKLUEN

IIPY BBIIIOJIHEHUU
MIPaKTUYECKOU

pabotsl Ne 1.

BeicTpauBath pa3BEpHYyThIE
MUCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOM Ha
uHpopMaInIo U3 yueOHUKa
Y CIIPaBOYHBIX MaTEPHUAJIOB,
I'PaMOTHO UCIOJIb30BaTh
U3Y4YEHHBIN OHATUMHBIN




arnmapar Kypca XuMnuu

1.2

BemtectBa n
XHUMHUYECKHE
peakuuu

15

JlaTumk BBICOKOM
TEeMIIepaTyphl,
Jatuuk
TEeMIIepaTypbl
IUIATHHOBBIH,
Hatuuk pH —
MPU3HAKHU PEaKIIHi
110 U3MEHEHUIO
cpenbl (peakius
HENTpaIu3alum)

bubanoreka
[HOK
https://m.edsoo0.r
u/7f41837c

Onpenenars NpU3HaKU
XUMHYECKUX PEaKIUH,
YCJIOBHS UX MPOTEKAHUS.
OOBsACHATh (U3UYECKUX U
XUMHYECKNX SIBJICHUH C
TOYKH 3PEHUSI aTOMHO-
MOJIEKYJIIPHOTO YYEHHUSI.
Knaccudumuposars
XUMHUYECKHE PeakiuH (1o
YHUCIIY U COCTaBYy
pearupyromux u
o0Opazyromuxcs

BEILIECTB).

CoctaBnath HopMyIibl
OMHApPHBIX BEIIECTB T10
BAJICHTHOCTH U ONIPEAEIIATh
BaJICHTHOCTH 1O (hopMyliaM
BelllecTB. PaccTaBisaTh

KO3 (UIIUEHTHI B
YpaBHEHUAX XUMHUYECKUX
peaKkuui.

HaO0mronaTte 1 onuceIBaThL
00BEKTHI MPU MPOBEIACHUH
JIEMOHCTPALUI 1
1abopPaTOPHBIX OMBITOB.
[IpoBOAUTH BBIYUCIEHUS IO
dbopmyIaM XUMHUYECKHUX
COEIMHEHUI U YPaBHEHUSIM
XAMHUYECKHX PEaAKIUM.



https://m.edsoo.ru/7f41837c
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Hroro no pasaeny

20

IIpuMeHATH ecTeCTBEHHO-
Hay4HbIE€ METO/Ibl IO3HAHUS
(B TOM umcie HaOIIOICHHE,
MOJEJINPOBAHUE,
JKCIIEPUMEHT U OCHOBHBIE
OIepalry MbICIUTEIBHON
JIeATETLHOCTH (CpaBHEHHE,
KJaccupukanus)
BeicTpauBathk pa3BEpHYThIE
[IMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
nH(pOpMaLIKIO U3 YIeOHUKA
U CHPaBOYHBIX
MaTepuaioB, FPAMOTHO
HCIIOJIB30BATh N3yYEHHBIN
MIOHATUMHBIN anmnapar
Kypca XUMHUHI

Pa3nen 2. Baxkneiimme npeacras

2.1

Bo3zayx.
Kucnopon.
[TousTre 00
OKCHJIaxX

HUTEC/IN HEOPraHUYE€CKUX BEIIECTB

bubanoreka
LHOK
https://m.edsoo.r
u/7f41837c¢

JlaTuukK BBICOKOU
TEeMIIepaTyphl,
Jatuuk
TeMITepaTypbl
TIATHHOBBIM,
Hatunk pH —
MPU3HAKU peaKIui
110 U3MEHEHUIO
cpensl (peakius
HEUTpanu3alum)

Hcnons3oBath
XUMHUYECKYIO0 CUMBOJIUKY
JUUISL COCTaBIJICHUS (POPMYIT
BELIECTB,

MOJIEKYJISIPHBIX YpaBHEHUMN
XUMHYECKHUX PEAKIIHN C
ydacTUEM KUCIOPOJa.
XapakTepHu3oBaTh
(onmchIBaTh) COCTAB
BO3/YyXa, pU3NUECKUE U



https://m.edsoo.ru/7f41837c
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XMMHYECKHE CBOMCTBA
KHCIIOpO/1a, CIIOCOOBI €ro
MOJIyYeHUsl, IPUMEHEHUE U
3HaYEHHUE B MPUPOJE U
KHU3HU YETIOBEKa.
CpaBHUBaTh peaklUU
TOPEHUs U MEIJICHHOTO
OKHCJICHHUS.

OOBACHATH CYLTHOCTD
HKOJIOTMYECKUX MPOOIIeM,
CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CnenoBath paBuiiaM
0e30macHOi paboTHI B
naboparopuu npu
WCTIOJIb30BaHUHU
XAMHUYECKOW MOCYAbI U
000pyI0BaHUs, a TAaK¥Ke
npaBuiIaM oOpaleHus ¢
TOPIOYMMH BEILECTBAMHU.
IInanupoBats 1
OCYILIECTBIIATh HA
MPAaKTUKE XUMUYIECKHE
OKCTIEPUMEHTHI, IIPOBOANUTH
HaOJII0IeHYs, 1eNIaTh
BBIBOJIBI

0 pe3ynbTaTam
HKCIIEpUMEHTA

IIPU IPOBEICHUH
71a00paTOPHBIX OIBITOB U




2.2

Bonopoa.Ilonst
He 0 KUCJIOTax U
COJIAX

bubanoreka
HOK
https://m.edsoo0.r
u/7f41837c¢

JlaTuuk BBEICOKOM
TEeMIIepaTyphl,
JlaTunk
TEeMIIepaTypbl
IUTATHHOBBIH,
Hatuuk pH —
IIPU3HAKU PEAKIUN
10 U3MEHEHHIO
cpensl (peakius
HEWUTpanu3alum)

MPaKTUYECKON paboTHI.
BbIuucnsaTe KoJIu4ecTBoO
BEIIeCTBa, 00BEM rasza 1o
¢dopmynaM. YuacTBOBaTh B
COBMECTHOM paboTe

B TpyIIIE.

BeicTpauBathk pa3BEpHYThIE
MUCHMEHHBIC U YCTHBIC
OTBETHI C OIIOPOM Ha
nH(pOopMaLKIO U3 yueOHUKa
U CIIPaBOYHBIX MaTEepPHAaJIOB,
IpaMOTHO

UCIOJIb30BATh U3yYECHHBIH
MOHSTUHHBIN anmapar
Kypca XUMHH

PackpbIBaTh cMBbICH
U3y4aeMbIX MOHATUH U
IPUMEHSTH 3TH MOHATUSA
IpU ONUCaHUU

CBOMCTB BEILIECTB U UX
IIPEBPAILCHUI.
XapakTeprus3oBaThb
(omuckIBaTh)
¢du3nyeckre 1 XUMHUYECKHUE
CBOWCTBA BOJOPOAA,
CHOCOOBI €ro MoJIy4eHus,
pUMEHEHHE.

Cobupats npubop ans
MOJIyYEHUs BOJOPO/A.
Hcnons3oBath



https://m.edsoo.ru/7f41837c
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XUMHUYECKYIO
CUMBOJIMKYIS
cocTaByieHUs] pOopMyIl
BEIIIECTB, MOJIEKYJIAPHBIX
YPaBHEHUH XMMUYECKUX
peakumii ¢ yqacTuem
BOJIOpO/A.

Bprauciiate MOISIpHYIO
Maccy BELIECTB;
KOJIMYECTBO BEILIECTBA,
00BEM raza, Maccy
BEIIIECTBA;

[IpoBoauTH pacy€Tel 1O
YPaBHEHHSIM XMMHUYECKUX
peaKuuii: KOJIUYECTBA,
00BbEMa, Macchl BEIIECTBA
10 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce
peareHToB

WJIM IPOJYKTOB PEAKIMY.
CnenoBate npaBuiIaM
Oe3onacHoil paboTHI B
naboparopuu npu
MCIOJIb30BaHUU
XUMHYECKON MTOCYIbI U
000pyI0BaHUs, a TAKXKE
npaBuiaM oOpaleHus ¢
rOpPIOYMMH BELECTBAMU
B OBITY.

IInanupoBats 1




OCYIIECTBIISATh Ha
MPaKTUKE XUMHYECCKUE
AKCIICPUMEHTBHI,

MIPOBOJIUTH HAOIOICHUS,
JIeNIaTh BBIBOJKGI 10
pe3ynbTaTam
AKCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM
pabore

B TpyIIIe

2.3

Bopa. PacTBopsl.
[Tonstue 06
OCHOBAHUAX

bubnunoreka
HOK
https://m.edsoo0.r
u/7f41837c

Jatuuk
teMrieparypsl, pH —
ompeneIeHue
IIPU3HAKOB
nporekanus XP.
DIeKTpOnPOBOIHOC
THU - ONIPECIICHUE
MIPU3HAKOB
nporekanus XP
DIIEKTPOHHBIE BECHI

PackpsiBaTh cMbICT
MU3y4aeMbIX IIOHATHN U
IPUMEHSITH 3TU MOHATHUS
IIPU ONIMCaHUU

CBOMCTB BEILIECTB U UX
MpEBpAILICHUH.
XapakTepHu3oBaTh
bu3nveckre NXUMHUYECKUe
CBOMCTBA BOJIbI, €€ POJIb KaK
pPacTBOPHUTEIIS B
IIPUPOJHBIX IpoLeccax.
CocTaBnaTh ypaBHEHUS
XUMHYECKHUX PEAKIIUN C
y4acTHEM BOJIBI.
OOBACHATH CYLTHOCTD
HKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C 3arpsI3HEHUEM
MPUPOIHBIX BOJ, CIOCOOBI
OUYHCTKH BOJBI OT
IIpUMECEH, MEPHI IO OXPAHE



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

OT 3arpsi3HCHUS.
[InanupoBats 1
OCYLIECTBIIATh

Ha TPAaKTUKE XUMUYECKHUE
AKCIIEPUMEHTBI, IPOBOJUTH
HaOJII0IeHUS, JeIaTh
BBIBOJIbI 110 pe3yJIbTaTaM
AKCIIEPUMEHTA IIPU
IIPOBEJICHUH J1aDOPATOPHBIX
OIBITOB U TPAKTUYECKON
pabotsl. CnieioBaTh
npaBuiIaM 6e30MacHOM
paboTHI B 1abOpaTOpUu IIpH
HCII0JIb30BaHUU
XUMHYECKOH MOCYIbI U
000pyI0BaHUA.

[IpoBOAUTH BHIYMCIIEHUS C
IIPUMEHEHUEM MTOHSTHS
«MaccoBas A0S BEIECTBA
B PacTBOPE».

BeicTpanBath pa3BEpHYTHIE
MUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
nH(pOopMaLKIo U3 yueOHUKA
Y CIPaBOYHBIX MaTEPHUAJIOB,
I'PaMOTHO UCIOJIb30BaTh
U3Y4YEHHBIN OHATUMHBIN
anmnapar Kypca XUMUU

2.4

OCHOBHBIE

1

buobmmoreka

Knaccudumnuposats




KJ1aCChI
HEOPraHUYECKHUX
COCIUHEHUN

1

[HOK
https://m.edsoo.r
u/7f41837c

U3y4aeMble
BELIECTBA 10 COCTaBy U
CBOMCTBAM.

CocraBisath HopMyJIbl
OKCHUJOB, KACJIOT,
OCHOBaHMI, COJICH B
Ha3bIBaTh UX I10
MEKTYHapOAHOMN
HOMEHKJIATYype.
IIporuo3upoBars cBOKCTBA
BEIIIECTB Ha OCHOBE OOLINX
XMMHYECKHUX CBOWCTB
U3YyUYEHHBIX KJIACCOB/TPYIII
BEUIECTB, K KOTOPHIM OHU
OTHOCSITCSI.

CocTaBiTh MOJIEKYJISIPHBIE
YPaBHEHUS PEaKIIM,
WJUTIOCTPUPYIOIINX
XUMHUYECKHE CBOMCTBA U
CHocoOBbI

MIOJIyYEHUS BEIIECTB
W3Y4YEHHBIX
KJIACCOB/TPYIIII, a TAaK¥Ke
MO/ITBEP K IAOLIUX
TEHETUYECKYIO
B3alMOCBSA3b MEKY HUMHU.
ITpon3BoAUTh BEIYMCIIEHUS
110 YPaBHEHHUSAM
XUMHUYECKUX PEAKLINM.
IInanupoBats 1



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

Hroro no paszneny 3
0

Paspnen 3. [lepnoanueckuii 3akoH u Ilepuoguyeckas cucreMa XUMHYECKHX

ynemenToB /I. M. Menneseesa. CtpoeHne aToMOB. XHMHYECKAsl CBA3b.

OCYILIECTBIISITh
Ha NPaKTHKE XUMHUYECKUE
HKCIIEPUMEHTBI, IPOBOIUTH
HaOJI0A€Hus, J1e/1aTh
BBIBO/IbI 110 pe3yJIbTaTaM
HKCHIEPUMEHTA TIPU
MIPOBEICHUH J1Ta00PATOPHBIX
OTIBITOB U
MPaKTUYECKUXPAOOT.
CnenoBath npaBuiiaMm
0e30macHOi paboTHI B
nabopaTopuu npu
UCIOJIb30BAHUU
XUMUYECKON

MOCYBI U 000PYTOBAHUSI.
BeicTpauBath pa3BEpHYThIE
MUCHMEHHBIC U YCTHBIC
OTBETHI C OIIOPOM Ha
uHpOpMalHIO U3 yueOHUKa
U CIIPaBOYHBIX MaTEepPHAaJIOB,
IpaMOTHO

UCMOJIb30BATh U3yYEHHBIH
MOHATUMHBIN anmnapar
Kypca XUMHH




OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuun

Ilepuonnueckuii
3aKOH U
[Iepnognueckas
31 cucrema
XUMHYECKUX 7
snemeHToB /1. U.
MeHniene-eBa.

Crtpoenue aToma

bubanoreka
[HOK
https://m.edsoo0.r
u/7f41837c¢

Jatauk
teMrieparypsl, pH —
oIpeneIeHue
IIPU3HAKOB
nporekanus XP.

PackpsiBaTh cMbICT
MIEPUONYECKOTO

3akoHa. OnuUCHIBaTh
CTPOCHUE TAOJIHIIBI
«[lepuoanueckasi cuctema
XUMHUYECKUX

anemenToB JI.1.
MenneneeBay.
MopenupoBaTh CTPOCHHE
aToma,

SHEPIreTUYECKUX YPOBHEU U
MOJyPOBHEH MPHU MOMOIIU
PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypauuii u
3JIEKTPOHHO-
rpadpudeckux Gopmyi.
[TosicHATh Qu3nuecKuit
CMBICIT

MOPSIIKOBOTO HOMEPA,
HOMEPOB MEpHOJIa U
TPYIIIBI DJIEMEHTA.
XapakTeprus3oBaTh
XUMHUYECKUE TIEMEHTHI
MEPBBIX TPEX MEPUOOB,
KaJluK, KaJlbIul

U UX CO€UHEHUS 110
MOJIOKEHUIO

B [Iepmoanueckoii cucreme
JI.. Menneneena.



https://m.edsoo.ru/7f41837c
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OOBsCHATH 001IHEe
3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB
XMMHYECKHX JJIEMEHTOB
(U3MeHeHue pasinycoB
aTOMOB,
ANIEKTPOOTPHULATEIBLHOCTH,
BaJICHTHOCTH) U UX
COCIMHEHU N

B IIpeJIeax MaJbIX
IIEPUOJOB U INIaBHBIX
MOATPYIII C YYETOM
CTPOEHHS UX aTOMOB;
VY4acTBOBaTh B COBMECTHOMN
paboTe B 1mape uiM rpyire.
BeicTpauBath pa3BEpHYThIE
MUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
uHpOpMalHIO U3 yueOHUKa
U IpYyTUX UCTOYHUKOB, B
ToM uncie HTepHeTa

3.2

XuMuueckas
CBSA3b.
OKHCIMTENIBHO-
BOCCTaHOBUTEb
HBIE peaKIuu

bubnuoreka
HOK
https://m.edsoo.r
u/7f41837c

Jatuuk
teMrieparypsl, pH —
oIpeneneHue
IIPU3HAKOB
nporekanus XP.

PackpsIBaTh cMbICHT
M3y4aeMbIX MOHATHUH.
Onpenenars BUA
XUMHUYECKOH CBSI3UB
COEIMHEHUH.
MonennpoBaTb CTpOEHHE
MOJIEKYJI ITPH IIOMOILU
PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U



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

CTPYKTYPHBIX (hOpMYI.
Ucnonp3oBath
XUMHUYECKYIO CUMBOJIUKY
JUTs cocTaBiieHUs HopMy
BEIIECTB, AIEKTPOHHOTO
OanaHca peakiui.
Ornpenensirs CTeneHb
OKHCJICHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB I10
dbopMyiaM U COCTaBIISITh
(dbopMyIbl OMHAPHBIX
COEJIMHEHUH 10 CTENeHH
OKHCJICHUS aTOMOB
XUMHUYECKUX JIEMEHTOB.
OrnpenensiTe OKUCIUTEINb U
BOCCTAHOBHUTEIIb.
PaccraBnsars

KO3 (ULIUEHTHI B CXeMax
MIPOCTHIX OKUCIUTENBHO-
BOCCTaHOBUTEIIBHBIX
peaKuuii METOIOM
AIIEKTPOHHOTO

OanaHca.

Habmronate XUMHUYECKHUE
OTIBITHI

10 IJIaHY, aHAJTU3UPOBATh U
JIeNaTh BHIBOJIBI.
HUcnonb3zosate UKT mia
CO3JIaHUs MOJCIEH,
MOATOTOBKHU MPE3EHTAIIHIA,




Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10
[MPOT'PAMME

bubnuoreka
LHOK
https://m.edsoo.r
u/7f41837c
bubnuoreka
LHOK
https://m.edsoo.r
u/7f41837c

JIOKJIA/IOB TIO TEME.
BricTpauBath pa3BEpHyThIE
MUChbMEHHBIC U YCTHBIE
OTBETHI C OIIOPOIL Ha
nHpopManuoo 13 yueOHUKa
U IPYTUX UCTOYHUKOB, B
ToM uuncie NaTtepHera



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

9 KJIACC

Ne
n/n

KounyecTBo 4yacoB
HaumeHoBaHue pa3jie/ioB
KoHnTpoJibHbIE

U TeM MPOrpaMMbl Bcero
padoThI

IIpakTnyeckue
padoThI

Hcnonb3oBanne uu)poBoro 1 aHAJI0roBoro
00opyAoBaHMSA J1eTCKOI0 TEXHONApPKa
«KBaHTOpHYM»

OCHOBHBIC
00y4aronIr

Paznen 1. BemecrBo u xumuueckune peakuun buoanorexa IIOK https://m.edsoo.ru/7f41a636

11

1.2

[ToBTOpEHME U yriaydieHue
3HaHUN OCHOBHBIX Pa3ICIIOB 5 1
Kypca 8 kiacca

OcCHOBHBIE 3aKOHOMEPHOCTH
XUMHYECKUX PEAKIUI

Jaruuk Temmiepatypsl, pH — onpenenenue
IIPU3HAKOB IpoTekanus XP.

Jartuuk Temriepatypsl, pH — onpenenenue
IIPU3HAKOB IpoTekanus XP.

Xapakrepu
IIEPBBIX TPE
10 UX MOJIO
cucreme /1.
Kiaccudur
BEILIECTBA I
OnuceIBaTtE
BEILECTB P&
CBOMCTBA I
XUMHUYECKH
Omnpenenar
THUII KPHUCTA
IIporuosup
3aBHCUMOC’
Pa3BEPHYTE
OMNopoi Ha
CIPaBOYHb
HCITOJIB30B:

PackpsiBar
Y IPUMEHST
CBONCTB BE
Knaccudur
Pa3INYHBIV



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

3aBUCHMOC’
Pa3IMYHBIX
IIporuozup
XHUMHYECKH
YCIIOBHSIX.
BOCCTAHOBY
AJIEKTPOHHI
[TpousBoaw
YpaBHEHUST
B Iape Ui
MMUCbMEHHE
Ha nHpOpPM
MaTepHuao;
MMOHSITUNHE

1.3

DNEeKTpoNIUTHYECKAs
nucconuanusg. XuMudeckue
peaKkuuu B pacTBOpax

Hatuuk Temniepatypsl, pH — onpenenenue
Ipu3HaKoB nporexkanus XP. Jlatunk
JIIEKTPONPOBOIHOCTH

PackpsiBar
a TaK’Ke CM
JUCCOLHALL
AIEKTPOIIP(
BEILECTB, P
JJIEKTPOIIN’
Jucconuart
U COKpaI€l
XUMHUYECKH
KpaTKHe 10
peakuuii rv
o011I1IEe XNM
Pa3IMYHBIX
JJIEKTPOIIN’
CBOMCTBA II
YpaBHEHUNU




Pemrars k¢
[TmannpoBa
XUMHYECKN
HaAOIIOICHY
JKCIIEpUME
OTIBITOB U T
Cnenosath
nmabopaTopi
MOCYBI U C
BBIYHCIICHH
VYyactBoBa’
rpynme. Bp
U YCTHBIC O
yueOHUKA ¥
TOM YHUCIIE
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Pasznea 2. HemeTasIbl M HX cOeTMHEHHS

2.1

OOm1ast XxapakTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB 4
VIIA-rpynnsl. ["anorenst

Hatauk Temniepatypsl, pH — u3mepenue
KHCIIOTHOCTH CPENBI PACTBOPOB KHUCIOT U COJEH.
DIEeKTPONPOBOAHOCTH - ONPENEICHUE IPU3HAKOB
nporekanus XP.

OOBSACHATD
CBONCTB HE
peaenax »
ITepnonnue
JJIEMEHTOB
Xapakrepu
CBOMCTBA II
IIpUMEPE XJ
(XI10pOBO/I(
MTOJTyYEHUS
AKHU3HU YT
pactBope. I



2.2

OOw1ast XxapaKTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB
VIA-rpynmel. Cepa u eé
COCIMHCHUA

Hatuuk temneparypsl, pH — uzmepenue
KHCIIOTHOCTH CPEIbI PACTBOPOB KUCIOT M COJICH.
DIEKTPONPOBOAHOCTU - ONPENEICHUE IPU3HAKOB
nporekanus XP.

MIPAKTHKE X
HaOJIOICHY
JKCIIEpUME
OTIBITOB U T
Cnenosath
nmabopaTopi
MOCYBI U C
Pa3BEPHYTE
OMopoM Ha
CIIPaBOYHBI
HCIIOJIb30B:
amnmnapar Ky

OOBICHATD
B M3MEHECHI
HX COCIUHE
Xapakrepu
CBOICTBA II
COEIUHEHHN
CEpPHOM KHC
MOJTyYeHUSs
JKU3HU YCIIe
HMOHOB B pa
OOBACHATE
CBSI3aHHBIX
[TmannpoBa
XUMHYECKN
HaOJII0ICHY
SKCIIEPUME
paboThI B 11
XHMHYIECKO




IIpoussoau
YpaBHEHUS
y4eOHBIX 3¢
CIIPaBOYHbI
CUCTEMY XF
Menneneer
OCHOBaHHUI1
PAIl HAPSI»
Hcmons3oB
3aJJaHUH U |
JIeSATEIIBHOC
XHUMHYECKO
MaTepHuabl

2.3

OO01mas xapakTepucThKa
XUMHYECKHUX 3JIEMEHTOB
VA-rpynmsl. A3ot, pochop
U UX COCANHCHUA

Hatuuk Temrniepatypsl, pH — u3zmepenue
KHCIIOTHOCTH CPEIbI PACTBOPOB KUCIOT W COJICH.
DIEKTPONPOBOAHOCTH - ONPENEICHUE IPU3HAKOB
nporekanus XP.

OOBSCHATH
CBOWCTB 3J1
C YYETOM C
buznvecKku
BEIICCTB a3
(ammmaka,
HUTPATOB, (¢
KHCJIOTHI, ¢
MIPUMEHEHY
YeJI0BeKa. (
HOHBI B pac
IKOJIOTHYEC
HaXOXJICHY
B OKPYXKaro
OCYIIIECTBI
JKCIIEpUME
JIENaTh BhIE




JKCIIEPUME
OIIBITOB H I
CnenoBarb
nabopatops
MTOCY/IBI | C
BBIYMCIICHH
Hcmons3oB
3aJaHUN T€
MaTepHuabl
XAMHUYECKH
Ta0JIHIy pa
COJIEN B BO;
HaTPSDKEHE

2.4

OOw1ast XxapaKTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB
IVA-rpynnel. Yraepon u
erMHHfI 1 UX COCIUHCHUA

Hatuuk Temrniepatypsl, pH — u3zmepenue
KHCIIOTHOCTH CPEIbI PACTBOPOB KUCIOT W COJICH.
DIEKTPONPOBOAHOCTH - ONPENEICHUE IPU3HAKOB
nporekanus XP.

OOBSCHATH
CBOWCTB 3J1
COCTUHEHU
Xapakrepu
CBOWCTBA I
U UX COeln
KHUCIIOTHI, K
KPEMHHUEBO
MOJTyYeHUS
KHU3HU T
CJICJICTBEHE
CBOWCTBA —
COCTUHEHU
Omnpenenar
pactBope. (
npobiem, ¢
YTIEKUCIOI
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[TonTeepx
OpraHuyecH
COCTMHEHU
3TAHOJ, TJIk
B3alMOCBS
yriaepoja u
OnuceiBaTE
(YHKIIHOHE
MIPUPOIHBD
B OBITY M 11]
BBIYHCIICHH
peakuuid. I
Ha TPAKTHK
MIPOBOANTD
pe3ynbrara
nmabopaTopi
pabort. Cne
paboTHI B 11
XUMHYECKO
Hcnonb30B
3aJlaHUM Te
MaTepuabl
XUMHUYECKH
TabNIUIy pa
coJIell B BO;
HaIPSDKEHE

3.1

OO01me cBOMCTBA METAJLIOB

4

Pa3zgen 3. MeTa/sIbI M X COCIUHEHU S

JlaTuuk Temieparypsl,. DJIEKTPOIPOBOHOCTH -

PackpsiBar



3.2

Baxxneiinme MeTauibl U UX

COCIUHCHUA

16

OIpeEIeHUE TPU3HAKOB NpOoTeKaHus XP.

Jaruuk temreparypsl, pH — usmepenue
KHMCJIOTHOCTH CpPE€Jbl pACTBOPOB KUCIOT U COJICH.
ONEKTPONPOBOJHOCTH - ONPEAEIICHUE IPU3HAKOB
nporekanus XP.

U IPUMEHST
CBOICTB B
OOBICHATD
B U3MEHEH]
METAJIIOB ¥
CTPOCHHUSI W
METAJIIOB, |
CBOMCTBa M
Xapaxkrepu
MOJTYYCHUS
3aIIUTHI MC
CnenoBarb
paboTHI B 11
XAMHYECKO
[IponzBoawu
XAMHYECKH
COJICPAKHUT 1
VYyacTtBOBa
B Iape Wi
BBITIOJIHEHY
CIIPaBOYHBI
(ITepnonny
3JIECMEHTOB
pacTBOpUM
coJIell B BO;
HaIPsKEHV

OOBICHATD
B U3MECHEH]
COCIUHECHU
aTOMOB. X3
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XHUMHYECKH
METaJIOB ¥
TUAPOKCH/I
MIPUMEHEHE
YeJIOBEKA. |
CJIEJICTBEHE
CBOMCTBA —
H3y4aeMbIX
Pacno3nas:
peaKunii uc
aJIOMHHU,
meau (I1). )
OKCHJIOB H

[Lmanuposa
XAMHYECKH
HaOJIIOJEHY
JKCIIepUMe
OITBITOB H T
CrenoBars
naboparops
MOCY/IBI U C
BBIYHCJICHM
YuyacTBoBa
rpynrme. By
U YCTHBIE O
y4eOHHKA ¥
HCIIOJIb30B:
Kypca XHUMF



41 BemecTsa u maTepuansl B

KH3HHU 4YCJIOBCKa

Hroro no pazneny

3

Pa3nes 4. Xumus n okpy:kapmasi cpeaa

Hatuuk Temneparypsl, pH — nsmepenue
KHCIIOTHOCTH CPEJIbl PACTBOPOB KUCIOT H COJIEH.
DJEKTPONPOBOAHOCTH - OIpe/eTICHUE IPU3HAKOB
npotekanus XP.

Xapaxkrepu
chepax nes
BEIIECTBA I
COBpEMEHH
0e30macHoI
XUMHYECKN
KPUTHYECK]
TTPOMBIIILIE
TPaAHCIIOPT:
cpenbl. Y M
XUMHUYECKH
y4acTue B (
IKOJIOTHYEC
COOCTBEHHY
TpeIaraTe

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

3

68



YYEBHO-METOANUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbHOI'O NTIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AknimonepHoe obmiectBo «M3marensctBo «IIpocBerienne»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AknimonepHoe obmiectBo «M3marensctBo «IIpocBemienne»

OIIMCAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3bI HIEHTPA ECTECTBEHHOHAYYHOM U TEXHUYECKOMN
HAITPABJIEHHOCTEM JETCKOI'O TEXHOITAPKA «kKBAHTOPUYM», UCITOJIB3YEMOT O JJISI PEAJIU3ALIIIN
OBPA3OBATEJIbHON ITPOI'PAMMBI B PAMKAX ITPENIOJJABAHUS XUMUHN

MartepuanbHo-TexHuuYecKkass 0aza neHTpa «KBaHTOpMym» BKJIHOYaeT B ceOs COBPEMEHHBbIE M KJIACCUYECKUE MPUOOPHI:

() mpuOop A IEMOHCTpPAIUU 3aBUCUMOCTU CKOPOCTH PEAKIMH OT Pa3IMYHBIX (PaKTOPOB;

[ anmmapatr Ajsl MPOBEACHUS XMUMHUYECKHUX PpeakUuui, MpuOOp Ui OMBITOB C AIEKTPUUYECKHM TOKOM;

[ mpuOop Uit U3Y4YEHHUs COCTaBa BO3/lyXa U MHOTHE JIpYTHE.

udposas (yuennueckas) nmadoparopus (LIJI), mporpamMmHo-anmapaTHBIH KOMIUIEKC, JATYMKOBAsI CHCTEMa — KOMIUIEKT y4eOHOTO
000pynoBaHUs, BKIIOYAIOIINI U3MEPUTENbHBIN 00K, MHTep(heldc KOTOPOro Mo3BOJSET OOecleyruBaTh CBI3b C MEPCOHATBHBIM
KOMIIBIOTEPOM, U HAa0Op JAaTYMKOB, PErMCTPUPYIOLIMX 3HAYEHMS PA3IUYHBIX (PU3UUYECKUX BEITHUHUH.

Hatunk pH mpemgHazHaueH aiisi U3MepeHHs] BOJIOpOAHOro mokaszarens (pH).

JlaTuuk TemnepaTyphl IUIATUHOBBIM — IpeaHa3HAauyeH JJIs U3MEPEHUs TEMIIEPATyphl B BOJHBIX PACTBOpaX U B Ta30BbIX CpellaxX, JUana3oH
n3mepenuit ot — 40 no +180 °C.

JlaTyuk TemmepaTypbl TEepMOINapHbIN NpeaHasHaueH s u3MepeHus temmeparyp A0 900 °C. Mcnonb3yeTcs npH BHITOJIHEHUH padoT,
CBSI3aHHBIX C U3MEPEHHE TEMIIEPATYP IUIAMEHH, TUIABJICHUS U Pa3JI0KEHUS BELIECTB.

JlaTyuk ONTUYECKOW IJIOTHOCTU (KOJOPUMETP) — MIpeaHa3HayeH JUId U3MEPEHHUS ONTHYECKOW IUIOTHOCTH OKpAIIEHHBIX pPacTBOPOB.
Ucnoneizyercs npu uzyueHuun tem «PactBopb», «CKOpPOCTh XMMHUYECKHX DPEAKIMH», OMPEeIEHUH KOHIEHTPAlMU OKpAIlIEHHBIX HOHOB
WIN COEMHEHUI. B KOMITJIEKT BXOJAT NaTUMKHU C Pa3IMYHOM JUTMHOM BOJIH MOJTYIPOBOJHUKOBBIX HCTOUHUKOB cBeTa: 465 u 525 uMm. O0bem

KIOBCTBI COCTaBJISACT 4MJ'I, AJInHA ONITUYCCKOIO IMyTH — 10 MmMm. I[aTqI/IK QJICKTPOMMPOBOAHOCTU NPCAHAZHAYUCH JIsI U3MCPCHUA y,Z[CJlBHOfI



JIEKTPOIIPOBOIUMOCTH KHMJKOCTEH, B TOM YHCJIE U BOJHBIX PAacTBOPOB BellecTB. [IpuMeHsieTcd mpu HM3y4EHUU TEOPHH
JIEKTPOJIUTUYECKON JHCCOLMALINM, XapAaKTEPUCTUK BOJAHBIX PACTBOPOB.

HaT‘II/IK XJIOPUA-UOHOB HCIIOJIB3YCTCA JIA KOJIMYCCTBCHHOTO OMNPCACIICHUSA COACPIKAHUA NOHOB XJIOPAa B BOAHBIX paCTBOpax, IoO4Bc,
npoaykrax nutanus. K naTunky nojkitouaercs noHoceneKTUBHBIN anektpon (MCD) (paGoumii 351eKTpoj), MOTEHLHATI KOTOPOIO 3aBUCUT
OT KOHLEHTpAalMM OIpPEJeNieMOro MOHAa, B JAHHOM ciydae OT KoHueHTpauuu annoHoB CI'. [Torenuman UCD onpenenstor OTHOCUTENBHO
JIEKTPOJa CPABHEHUS, KaK MIPaBUJIIO, XJIOPCEPEOPSIHOTO.

Muxkpockon 1u(poBoi mpeaHazHaueH Uis M3Y4YeHUs (OPMBI KPUCTAIUIOB W HAOIIONEHHS 32 POCTOM KPHUCTAILIOB.

[TpubGop I mosTydeHus: ra30B HCIOJNB3YETCS Ul MOJYdeHUS HEeOOJBIINX KOJIMYECTB ra3oB: BOJOPOAA, KHCIOPoaa (M3 IMepoKcuia
BOJI0OPO/1a), YIJIEKUCIIOTO Ta3a.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://www.chemnet.ru I"azera «Xumusn» u caitt ans yuutens «51 uay Ha ypok xumum» http://him.1september.ru

Enunas xomtekuus [IOP: Tlpeamernas komtekuus «Xumusi» http://school-collection.edu.ru/collection/chemistry

EcrecTBeHHO-HayuHble 3KCiepUMeHThl: xuMus. Komekuus Poccuiickoro obmeo6pa3oBatensHoro nopraia http://experiment.edu.ru
AJIXUMUK: caiit JI.}O. AnukGeposoii http://www alhimik.ru Bcepoccutickast onmuMnuana mkoiasHUKOB 1o XxumuH http://chem.rusolymp.ru
Opranuydeckasi XuMUsi: 2JIEKTPOHHBIN Y4EOHUK JUIs cpeiHel 11KoJibl OCHOBBI XUMUU: 3JIEKTPOHHBIN yueOHuKkhttp://www hemi.nsu.ru
OTkpbIThIi KOtemk: Xumus http://www.chemistry.ru JluctaHuinoHHass OIMMIIAAAA IO XMMUU: TEJIEKOMMYHUKALMOHHBIHOOpa30BaTeIbHbIH
mpoekT http://www.edu.yar.ru/russian/projects/predmets/chemistry J[uctaHIIMOHHBIE SBPUCTHYECKHUE OIMMITHABI TTO XUMUH http://www
eidos.ru/olymp/chemistry 3anumarensnast xumus http://home.uic.tula.ru/~zanchem 13 onbiTa paboThl yunuTess XUMUU: CAalT
H.}O.Cricmanogoii http://sysmanova.narod.ru Kabuner xumun: caitt JI.B. PaxmanoBoii http://www 104.webstolica.ru Knaccuduxarus
XUMUYecKHuX peakiuii http://classchem.narod.ru KonTpen — Xumus 11 Becex: yueOHo-uH(popMaoHHbli caidT http://kontren.narod.ru
Marepuansl kadeaps! puzndeckoil u kosouaHoi xumun FOxHoro ¢genepansHoro yausepcurera http://www.physchem.chimfak.rsu.ru
Metoauka oOydenus xumun: cat kadenpst xumun HI'TIY http://mctnspu.narod.ru Metoguueckoe o0beAMHEHNE yUUTENEH XUMUU

CesepoBocrounorookpyra roposa Mockssl http://bolotovdv.narod.ru HanomeTp: HaHoTexHOMOTHYeCKOe coob1iecTBO http://www.


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry

nanometer.ru OHJIaliH-CITPaBOYHUK XUMUYeCKUX 351eMeHToB WebElementshttp://webelements.narod.ru [omymnsipaast OubamnoTexa XMMHUIECKUX
anemenToB http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOGHbIC M ClIpaBOYHBIE MaTepHaibl Mo xuMuuhttp://www. alhimikov. net Caiir
Chemworld.Narod.Ru -Mwup xumun http://chemworld.narod.ru Caiit «BupryanbHas xumudeckas mkomna» http://maratakm.narod.ru Caiit «Mup
xumum» http://chemistry. narod.ru XuMuK.py: caiit o xumun http://www.xumuk.ru Xumuueckas crpanndka Spocnasckoro Llentpa
TeJIEKOMMYHHUKAIUH HHH(OPMAITMOHHBIX CUCTEM B oOpazoBanuu http://www.edu.yar.ru/russian/cources/chem Xumuueckuit moprai
ChemPort.Ru http://www.chemport.ru Xumuueckuii ceppep HimHelp.ru: yue6nsbie u cripaBounblie MaTepuasl http://www himhelp.ru Xumus:
Marepuans! «Bukunenum» — cBo6oaH0M sHIMKIONe uH http://ru.wikipedia.org/wiki/Xumus Xumus Ui BceX: WILTIOCTPUPOBAHHBIE
MaTepHaIbl 1o 00IIIel, OpraHMuecKol U Heopranndeckoi xumuwn http://school-sector.relarn.ru/nsm Xumus u xu3ab — X XI Bek: Hay4HO-
nonyssipHeli xkypHaihttp://www.hij.ruXumosa: coobiecTBo yunrenei xumun Ha nopraie «CeTb TBOpUECKHX yuuTesnaei» http:/it-
n.ru/communities.aspx?cat no=4605&tmpl=com IlIkonbHrKam o xumuu: caiftxumudeckoro ¢gaxynbrera Antl'Y http:// www
chem.asu.ru/abitur DnekrponHas OnbIMOTEKA IO XUMUH U TexHHKe http://rushim.ru/books/books.htm DnexTpornas 6ubnroreka yueOHbIX
MaTepHualoB 1o xumun Ha noprasie Chemnet http://www.chem.msu.su/rus/elibrary DnemenTs! xu3nu: cailT yunrens xumud M.B. ConoBbeBoit

http://www.school2.kubannet.ru Dunuknoneaus «[Ipupona Hayku»: Xumuu
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