MHUHHUCTEPCTBO ITPOCBEIIEHUSA POCCHIICKOI
OEJEPALTANA
KomuTrer 06pazoBanus, HAyKH M MOJIOAEKHOH NOIHTHKH
Boarorpaackoii 06actu
AnmunucTpauus KaMmbimmnackoro MYHH[IHHa.J'leO‘l"O palioHa
Bouarorpaackoii o61actu

MKOY Huxunenoopunckas CIII

COI'’JTACOBAHO = YTBEPXJIEHO
3aB. MO yuureneit
€CTECTBEHHO-
MaTeMaTH4YeCKOro ITHKIa
?’/l// J1.B.Cagenbesa

v
IIpotoxon Ne 1 ot 31. 08. 2026 .

o~ JIApEKTOp MKOMBI
Vgt poeg~). H.JI. TlacTapHsk

s

PABOYAS IIPOTPAMMA
(ID 10002839)

yuebHoro npeamera «Xumus. bazosbiii YPOBEHb»

11 o0yuarommxcs 8 — 9 Kiraccos

¢. Huxxunan oGpunka  2026-2027 y4yeGubiii ro



IHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON POrpaMMbl OCHOBHOTO 0OIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepaibHON paboueld MpoOrpaMMbl
BOCIIUTAHUS U C YUETOM KOHLEMIIMY MPEnogaBaHus y4eOHOro nmpeamMera « XUuMushy
B 00pa3zoBarenbHbIX opranu3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XxuMuM nOaé€T MpEACTaBICHUE O LENsAX, oOlIel cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M PA3BUTHUS OOYYAIOIIUXCS CpPEJACTBAMHU y4EOHOTO
npeaMerTa, yCTaHaBJIMBAET 00s3aTeNnbHOE MPEAMETHOE coJiep>KaHue,
MpeayCcMaTpPUBAET paCIpeleieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pazmenaM M TEMaM IMpPOrpaMMbl O XHMHUH, OINpPEETsSeT KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU coziepKaHus, PEKOMEHYEMYIO
MOCJEAOBATEIBHOCTh  M3YUEHUS] XUMHU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKA Y4eOHOro Tpolecca, BO3PACTHBIX
0COOEHHOCTEW O00ydYarolmuxcsi, ONpeaensieT BO3MOXKHOCTH TMpeaMeTra  JUis
peanuzanuu TpeOOBaHWI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
MporpamMMbl Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHHUs, a TaKKe TpeOOBaHUN K
pe3ynbTaTam oOy4eHHS XMMUU Ha YPOBHE €I U3YUYCHHS TIPEIMETa 1 OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATENHHOCTH OOYYAIOMIEroCsi MO OCBOCHHUIO
y4eOHOT0 CO/IepKaHMUSI.

3HaHUWE XUMHHM CIYKUT OCHOBOW st (OPMUPOBAHUS MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (QopMUpYEMble XUMHUEU MPEICTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPrUM U 00 SBOJIOIMU BEHIECTB B IMPHUPOJE, O MYTAX PEIICHUS TI00aTIbHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHUS UYEIOBEUECTBA — CHIPHEBOM, HHEPrETHUUECKOMH,
MUIIEBON U 3KOJOTHYECKON 6€30MacHOCTH, POOIIEM 3IPABOOXPAHEHHUS.

N3ydeHne Xxumuu:

CIOCOOCTBYET  pealM3alid  BO3MOXXHOCTEH i CaMOpas3BUTUS U
(dhopmMupoBaHUsl KyJIbTYphI JIUYHOCTH, €€ 001Iel U (QYHKIIMOHATBHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHHE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
oOy4Jaromuxcs, HABBIKOB HX CaMOCTOSITEIIbHOW  Y4eOHOW  JIeITEeNbHOCTH,
AKCTIIEPUMEHTAIIbHBIX M HCCJIENIOBATEIIbCKUX YMEHUM, HEOOXOIWMBIX KakK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(ECCUOHAIBHOU IS TEILHOCTH;

3HAKOMHUT €O CHEeNU(GUKOW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBISETCA OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYaronInxcs;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIICHUS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K IPUPOJIC, K YETIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCS.

JlanHbie HampaBlieHUsS B OOyYEHHWHM XUMHUHU O00ECIIEUMBAIOTCS CHENU(DUKON
colepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPbIM  SBIAETCA  NEAarormyecKu
aJanTAPOBAHHBIM OTpPaKEHUEM 0a30BOM HAYKW XUMHH Ha OINpeaeIEHHOM dTare e
Pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEero oopa3oBaHusl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATHI XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHUM U HEKOTOPBIX OTACIbHBIX 3HAYUMBIX IOHSITHUH
OPraHuYeCKON XUMHH.

CtpykTypa coaepKaHus MPOTpaMMbI IO XUMUU c(hopMUpOBaHAa Ha OCHOBE
CUCTEMHOTr0 Moaxoja K €€ n3ydyeHuro. CoAep:kaHUe CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUN O XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBbI IOHATUI O XMMUYECKON
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl MO MPUHIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKHUX MPEICTABICHUIN
Pa3HOro YpOBHSI:

— aTOMHO-MOJIEKYJIAPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepuoanueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4YE€HUS O CTPOCHHH aTOMa U XUMUYECKOW CBSI3H;

— TpencTaBlieHUd 00 AIEKTPOJUTHYECKON JUCCOIMAIIMU BEIIECTB B
pacTtBopax.

Teopernueckue 3HAHUS pacCMaTPUBAIOTCS HAa OCHOBE AMIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS TOCIEIOBATEIIBHO OT OJHOTO
YPOBHSI K JIpyromy, BBITIOJNHSAS (PYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUSI M TOJTYyYECHUS
M3y4yaeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJICHNUS O XUMUYECKON COCTABJISAIOLICH HAYyYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
MEeTOJaM TMO3HaHMs B Hayke. M3yueHue XWMUU MPOUCXOAMUT C MPHUBJICUCHHEM
3HAHWM W3 paHee W3YUYEHHBIX YUYEOHBIX mNpeaMeToB: «OKpyXKalomuid MUpy,
«buonorus. 5—7 knacce» U «PuU3nKa. 7 KIaccy.

[Ipy wu3yyeHHH XUMHUM TPOUCXOAUT (OpPMUpPOBAHHME 3HAHUM OCHOB
XUMHUYECKON HAyKu Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEILHOCTA YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBON KYJbTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XMMHYECKHX
3HAaHUW — BaKHEUIUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX TMOJOKECHUH,
JOCTYMHBIX 000OIIEHUI MHPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKd, B



OpUOOIIEHNH K HAay4YHBIM METOJaM I[IO3HAHUS NpPU M3YYEHUH BEIIECTB MU
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHUM MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUU B YYEOHO-NO3HABATENBHON M y4eOHO-HCCIIENOBATENbCKOM
JESITeNbHOCTA, OCBOCHHMM MpaBUi O€30MacHOro oOpallleHusi C BEIIeCTBaMU B
ITOBCEHEBHOM KU3HU.

[Ipu u3yyeHUM XMMHUU Ha YpPOBHE OCHOBHOI'O OOLIEr0 oOpa3oBaHMs BaKHOE
3HauYEHUE MPUOOPENH TaKHUE 11U, KaK:

— (GOpMHUPOBAaHHE WHTEIICKTYallbHO PpA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHSITHUIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHCTEMAaTHYECKOE MpUOOIIECHUE
oOydarolmmxcs K CaMOCTOSITENIbHOM MO3HABaTEeNbHON JAESITEIbHOCTH, HAyYHBIM
MeTOoJlaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMHUH;

— o0ecreueHne yCaoBUid, CTOCOOCTBYIOIIUX MPUOOPETEHUIO 00yYarOIIUMHUCS
ONbITA Pa3HOOOPA3HOM NEATEIbHOCTH, IMO3HAHWS W CAaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOUINX YHHMBEpPCAIbHOE 3HAYCHHE JIs
pa3IMYHBIX BUJOB JEATEIBHOCTH;

— (opmupoBanne oOwmeld (QyHKIMOHATIBHOM U €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSICHATH U OICHUBATh SIBJICHUS
OKpY>KaIOIlIEr0 MHUpa, WCIHOJb3ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPH HU3YUYEHUH
XUMHMH, OPUMEHATh UX IPU PEIICHUU NpoOJeM B IMOBCEJHEBHOW KHU3HU MU
TPYAOBOU JIEATEIIBHOCTH;

— (QopmupoBaHue y O0Oy4yarOUMXcsi TyYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHHUS LEHHOCTH XUMHYECKMX 3HAaHUW U1 BbIPAOOTKH 3KOJIOTUYECKU
LIEJIECO00Pa3HOr0 TOBEJIEHUS B OBITY U TPYNOBOM JEATEIBHOCTH B LEIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOAHON CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMs  OOIEYENIOBEUYECKHX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpOQMIsl U HANPaBIECHHOCTH JAJIbHEUIIETO
o0y4eHusl.

OOmiee YuCIO YacoB, OTBEAEHHBIX S HM3yUYEHUS XUMUU Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJZIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poinp XuMuM B KU3HU 4YeIOBEKa. XUMHS B CUCTEME HaykK.
Tena u BemecrBa. PuU3NYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTHE 0 MeToax Mo3HAaHMSI B XUMHUU. UHMCThIE BELIECTBA U CMECH.
Crioco0nI pa3aeneHus cMeceit.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE HJIEMEHTbl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocThie U CoXKHbIEe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckass (opmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX D3JIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENIbHAsE aTOMHas Macca.
OTHOCUTENBHAS MOJIEKYJIsIpHAas Macca. MaccoBas 0 XUMHUYECKOrO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMocCBsi3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX eAWHUI] BemiectBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHECHUM.

DOU3UYECKUE U XUMUYECKHUE SIBIICHUS. XUMUUYECKasA peakus U €€ MPU3HAKU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHUMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIIeHUsI, 0OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0#, mpaBuiaMu pabOThl B Ja0OpaTOpuu U
npuémMamMu oOpalieHus: ¢ JJabopaTOpHbBIM 00OPYIOBAHUEM, U3YUYEHHUE U ONKMCAHHE
(Gu3HYeCKMX CBOMCTB O0pa3IlOB HEOPTaHUYECKHX BEIIECTB, HAOIIOJACHUE
¢usnueckux (TJIaBJIeHUE BOCKA, TasHUE JIbJla, PACTHpPAaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJCHCALUSI BOJAbI) U XUMHYECKUX (TOPEHHE CBEYH, MPOKATUBAHHUE
MEJHOU MPOBOJIOKHU, B3aUMOJEICTBUE MENIa C KUCIOTOM) ABIIEHUI, HAOII0IEHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPHUJIOM Oapus, pa3ioKeHUe THIPOKCUAA
Menu (I1) mpu HarpeBanuu, B3auMojiecTBHE kele3a ¢ pacTBopoM cou meau (1),
U3Y4YEHUE CIOCOOOB PA3IEIICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIBTPOBAHUE,
BBITIAPUBAHUE, JUCTHUISAIMSA, XpoMaTorpadus, MPOBEACHINE OYUCTKHA MMOBAPEHHOMN
cColiM, HaOMIOJeHWE W  ONUCAaHWE  PE3yJbTaTOB  NPOBEIEHUSA  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MAacChl, CO3/IaHHE MOJENel MOJIEKYJ
(ILIapocTepKHEBBIX).

BaxHeillnne npeacTaBUTeId HEOPraHMYeCKUX BellecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 35eMeHT U mpoctoe
BelecTBo. HaxokneHue kuciopoaa B mpupone, (U3MUECKHMe U XUMHUYECKHE
cBoiictBa (peakiuu ropeHusi). Oxcupabl. IIpumenenne kuciopona. CrocoObl



MOJIYYCHHUS] KUCTopoAa B J1a0OpaTOpud W TPOMBIIUIEHHOCTH. KpyroBopot
Kkucnopoza B npupoje. O30H — ayIoTponHasi MOAU(PUKALINS KUCIOPOa.

TennoBoil 3p(dEeKT XUMUYECKOM peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMUYECKUE peakiuu. TOmIMBO: Yroib M METaH. 3arps3HEHHE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT u mpoctoe BeniecTtBo. HaxokaeHue Bomopona B
npuponae, (U3MYECKME U XHUMHYECKHWE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyuyenus. Kucnotsl u comnu.

MounsipHblii 006EM Ta30B. Pacu€Thl 0 XUMHUYECKUM YPaBHEHUSIM.

Qdusnyeckue cBoucTBa BOAbl. Bonxa kak pacrtBopurenb. PacTBOphIL.
HacpilieHHble M HEHACHIIIEHHBIE PAcTBOpPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 107151 BellleCTBa B pacTBOpE. XUMUUYECKUE CBOMCTBA BOAbL. OCHOBaHUAI.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yenaoBeka. KpyroBopor Bojabl B IpUpPO/IE.
3arps3HeHHne NpUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuneHuil. Oxcuabl. Kiaccuduxanuys
OKCHJIOB:  coyneoOpa3yronue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HecosieoOpazyromue. Homenkmarypa okcuaoB. Duzmdeckue U XUMHUYECKUE
CBOMCTBa OKCUJOB. [lonyueHne oKCuaoB.

OcHoBanus. Knaccupukanust ocHOBaHMM: IWENOYM U HEPACTBOPUMBIE
ocHoBaHusa. HoMmeHknatypa ocHoBaHui. PU3NYECKHE M XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. duzndeckue u
XUMHYECKHE CBOMCTBa KHCaoT. Psan aktmBHoctm MmetamioB H. H. bekerosa.
Ilonydenue KuCIOT.

Conu. Homenkiarypa coineil. @U3NYECKHE U XUMHYECKHUE CBOWMCTBA COJICH.
[Tonyuenue couen.

I'eHeTnueckas CBSA3b MEXKIY KIAaCCAMU HEOPTraHUYECKUX COCIUHEHHUI.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OIIPEJEIICHUE COAEPKAHUsI KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HaOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS U
MpEeKpalIieHus] TOpeHus (MmoXkapa), O3HAKOMJIEHHE C oOpas3liaMu OKCHIIOB U
OMKMCAHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHHE, pACNO3HABAHUE W H3YyUYCHHE
CBOMCTB BOJOpojAa (ropeHue), B3auMozeiicTBue Bojgopoaa ¢ okcugaom meau (1)
(BO3MO’KHO HCIIOJIb30BaHUE BUJIEOMATEpUaOB), HAOIOJAEeHUE 00pa3I0B BEILECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAaHHE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEH PAaCTBOPEHHOIO BEILIECTBA, B3aUMOJEHCTBUE BOJbI C METAILIAMH
(HaTpyeM ©  KajubllueM) (BO3MOXKHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),



UCCJIEIOBaHUE O0pa3Il0OB HEOPTraHWYECKUX BEHIECTB PA3UYHBIX KIIACCOB,
HaOJI0/IeHUE U3MEHEHUSI OKPACKU WHIUKATOPOB B PAcTBOPAaX KUCJOT W IIEJIOYEH,
n3yueHue B3aumojeictBus okcuaa meau (II) ¢ pacTBOpom CepHOM KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEaKIU{d HEUTpaIu3aluu, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOTO METajla JAPYTMM M3 pacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenlne KiIacChl HEOPraHUYECKUX
COCTMHEHUI.

Hepuoanuecknit 3axkoH u Ilepuoamyeckas cucreMa XUMHYECKHUX
iemenToB JI. U. MenpgesneeBa. Ctpoenne aToMoB. XUMHYECKAs CBA3b.
OKHCINTETBbHO-BOCCTAHOBUTEIbHBIC PEAKIIHU

[lepBble TOMBITKK KiIaCCU(PUKAIIMM XUMHUUYECKUX dJeMeHTOB. [lonstue o
IPYIIaxX CXOJHBIX DJIEMEHTOB (ILENOYHBIE U MIEJIOYHO3EMENIbHBIE METAIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIE 00pa3yoT aM(pOTEPHbIE OKCHIBI
U TUAPOKCUJIBL.

[Teprnonnueckuit 3akoH. Ileproauueckas cucremMa XUMUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepwomnas ©  JIMHHONEPUOAHAST  (OPMBI
[Tepuoauueckoit cucrembl xumuueckux 3neMeHToB [l. 1. MenneneeBa. [leprobl
U rpynnbl. PU3NYECKUM CMBICI NOPSAKOBOIO HOMEpA, HOMEPOB IIepUoja U
TPYNIbI 2JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3otomnbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aroMoB TepBbiXx 20 XMMHYECKHMX  3JIEMEHTOB
[Tepuomnueckonr cucremnl . M. Menneneea. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanyeckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHUs pajJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB I pa3BUTUs HAayku W npaktuku. JI. 1. MenneneeB — y4d€Hblii U
rpaXk JaHWH.

Xumuueckass cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHAsI CBS3b.

Crenenp  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tponecchl okucneHust ¥ BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydeHre oO0pa3loB BEUIECTB METANIOB W HEMETANIOB, B3aUMOJICUCTBHE
TUAPOKCHAA LHMHKA C PacTBOPaMHU KHCJIOT M IIEJIOYEH, MPOBEIACHHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakinuu pa3ioKeHHs, COSTUHEHU).

Mesrcnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3€d MpPU U3YYEHUH XUMHH B & Kilacce
OCYILIECTBIISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYUHBIX
MOHSTUHN, TAK U MOHSATHUM, SBIISIFOIINXCS CUCTEMHBIMU ISl OTJACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LIMKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIE TOHSATHUS: HAy4YHBIN (DakT, rumoresa, TeOpwus,
3aKOH, aHallu3, CHUHTE3, KiaccuuKanusi, NEPUOJUYHOCTb, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

®dusuka: marepusi, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIIHI,
M30TOINBI, PAAUOAKTUBHOCTD, MOJICKYJA, DJIEKTPUUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUME BEUIECTBA, ras, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaTbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOIIAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAs peaKUMs

Ilepnonnueckuit 3akoH. Ilepuoauueckas cucrema XUMUYECKUX 3JIEMEHTOB /l.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M UX
COCMHEHUN B COOTBETCTBUU C IIOJOXKEHHEM DJJIEMEHTOB B lleprnoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHune BellecTBa: BHUJIBI XMMHUYECKOW CBSI3U. THIIBI KPUCTAJUIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3U.

Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMUXCA K Pa3IWYHbIM KjlaccaM HEOPraHHYECKUX
COEMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarys XuMUYeCKUX peakiiii 1Mo Pa3INdHbIM MTpU3HaKaM (TI0 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, IO
Y4acTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTu xumudeckoil peakuuu. [lonstue o0 oOpaTHUMBIX U
HEOoOpaTUMBIX XUMHUYECKHX peakiusix. [IoHsATHE O TOMOTE€HHBIX U reTepOreHHBIX
peakuusax. [lonarue o karanuse. IloHsATHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIIME HA CKOPOCTh XUMHYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE ~ pPEaKlUU,  DJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBienue YpaBHEHUI



OKHCJIUTEIBbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUMA C  HCHOJIB30BAaHUEM  METOJa
AJIEKTPOHHOTO OallaHca.

Teopust ANEKTPOIUTHIECKON JUCCOUUALINU. DJIEKTPOIUTHI U HEANEKTPOJIMUTHI.
Katnonsl, annonel. MexaHu3M AuCCOLMAlMK BEIIECTB C PA3JIUYHBIMU BHIAMU
XUMHUYeCcKor cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble SJIEKTPOJIUTHI.

Peakiiuu noHHOr0 oOMeHa. Y ClIoBHs MPOTEKaHUs peaKIMil HOHHOTrO 0OMeHa,
IIOJIHBIE M COKpAIIEHHBIE HMOHHBIE ypaBHEHMs peakuuil. CBOKCTBA KHCIIOT,
OCHOBAaHMM ¥ COJ€H B CBETE MPEACTaBICHUN 00 DIEKTPOIUTHICCKOU
nuccounanu. KauecTBeHHbIE peakiiuu Ha HOHBI. [IOHSITHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BCII[ECTB — METAJUIOB M HEMETauIoB (TpaduTa W aiMasa), CIOKHBIX BEIICCTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON peaKiuu
OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE DIIEKTPOIMPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, MpOLECCAa AWCCOLMALMU KHUCIOT, IIEJIOYEH U COJIeU
(BO3MOXXHO  HCIOJB30BAHHE BHUAEO MATEPHANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIONIUX ~ TPU3HAKA  TPOTEKAHMUS]  PEAKIUd  HOHHOTO  OOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHUE Tas3a, oOO0pa3oBaHUE BOJAbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peaklMH pa3iioKEHHs, COSUHEHUS), PACIIO3HABAHUE HEOPraHMYECKUX
BEIIECTB C I[OMOIIBKD KA4YECTBEHHBIX pPEAKIUMW Ha HOHBI, PEIICHUE
AKCHEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl 1 MX cOeIMHEHUS

OO6mas xapakTepucTuka TrajnoreHoB. (OCOOCHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PpuamyecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TallOreHOB. XUMHYECKHME CBOMCTBA Ha IMpUMEpe  XJopa
(B3aMMOJEHCTBUE C MeETaJIaMd, HEMETaJJIaMH, IIeJo4aMu). XJIOPOBOAOPO/I.
ConsiHasi KUCIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHE, NpuMeHeHue. JleiicTBue
XJIOpa W XJIOPOBOJOPOJA HA OpPraHM3M 4YeJIOBEKA. BakHEeHIne XJIOpUAbl U HX
HAXO0KJICHUE B IPUPO/IE.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHbIe cTerneHu okucieHus. CTpoeHne W (U3MUECKHe CBONCTBA
MPOCTHIX BEUIECTB — KUCIOPO/A U Cepbl. AJNTOTPONTHBIE MOAU(PUKALIUYA KACTOPOAA
U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOJOpOA, CTpoeHue, (pusmyeckue u
XUMHYECKUE CBOMCTBA. OKCUABI CEpPbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinora, ¢u3MYECKME H XHUMHUYECKHE CBoOicTBa (oOmme Kak
MPEACTaBUTENA Kjacca KHUCJIOT U crnenuduyeckue). XUMHUYECKHE pPEakIiuu,
JeXaliyue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a MOJIYYeHHs] CEpHOM KHCIIOTBHI.
IIpumenenue cepHor KucaoThel. Conu CepHOM KUCIOTHI, KAYECTBEHHAs peakuus Ha



cynbdar-uon. Haxoxxnenue cepbl U €€ COCNMHEHMM B MpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIeH Cpellbl COCIMHEHUSMH Cepbl (KUCIOTHBIE JOXIH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPEAOTBPAILICHHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEPHBIE CTENIEHU OKUCIEHHS. A30T, pacnpOCTPaHEHHE B MPHUPOJE,
dbusnyeckne U XumMuueckue cBoiictBa. KpyroBopot azora B nmpupoje. AMMHUAK, €ro
(u3nYecKre 1 XUMUUECKUE CBOICTBA, MojyueHue u npuMmeHenue. Conu aMMOHUS,
X QU3NUECKNe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THasi KHCIIOTa, €€ TMoJydyeHue, GU3MUeCKHue U XUMHUYECKHE
CBOMcTBa (0OIlIME Kak TMpeJACTaBUTENS KJacca KHUCIOT U Clelu(puyecKue).
Hcnonb3oBaHWe HUTPATOB U COJIEM aMMOHHMS B KayeCTBE MHMHEPaIbHBIX
yaoOpeHuil. XuMUYECKOe 3arpsi3sHEHUE OKPYIKAIOIIEH Cpelbl COCTMHCHUSIMH a30Ta
(KUCIOTHBIE MOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBBI U BoAo&éMOB). docdop,
aloTponHeie Moaudukanuu (dochopa, (uU3MUECKUEe U XUMHUYECKUE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kuciora, puznueckue U XUMUUECKUE CBONCTRBA,
nosryderue. Mcnons3oBanne GocdartoB B Ka4eCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapaktepuctuka smeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHHUS.  YIIIEepoA,  aUIOTPOIHBIE
Moau(pUKalUKM, pacpOCTpaHEHUE B NpUpoae, (U3NYECKME U XUMUYECKHUE
cBoiicTBa. AncopOius. Kpyrosopot yriepoaa B mpupoje. OKCUabl yriiepoaa, ux
¢u3nueckue W XUMUYECKHE CBOWCTBA, JCHCTBME HA JKHUBBIE OPTraHU3MBI,
NOJIy4YeHHE U TPUMEHEHHUE. DKOJIOTMYEeCKUEe MpPOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a rino0anbHOrO NOTEIUVICHUS KIUMaTta, MapHUKOBBIN
s dexr. YrompHas KUcIoTa B €€ Coli, UX (PU3NYeCKHue U XUMHUYSCKHUE CBOMCTRA,
noyiydeHue W mnpuMeHeHwe. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35UCTBE.

[TepBoHaUaNbHBIE TOHATHSI 00 OPTAaHUYECKUX BEIIECTBAX KAK O COCTMHECHUIX
yraepojia (MeTaH, 3TaH, dTUJICH, alleTUIICH, dTaHOJ, TIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojib, HPUPOAHBIA Ta3, HEPTh),
MPOIYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTne 0 OMOIOTMYECKHN BaYKHBIX BEIIECTBAX: XKUPaX, OeIKax, yriaeBoaax — U UX
poJii B JKM3HM 4YelOBEKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COECTUHEHUN.

KpeMHuii, ero Qusnueckue M XHUMHYECKHE CBOICTBA, IOJy4YEHHE H
npuMmeHerne. CoeauHeHHs KpeMHHsS B npupojae. OOmme mnpeacraBicHUs 00
okcunie kpemHus (IV) m kpemHueBoi kuciore. CUIMKAThl, UX HCIOJIb30BAHHE B
ObITYy, B IPOMBIIIUICHHOCTH. BakHeline cTpouTeabHbIE MaTepHUalibl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobmempl 6e30macHOTO HMCIOJIB30BaHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

M3y4eHUE 00pa3IOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAYEeCTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOIIO/IEHUE MTPU3HAKOB
UX MPOTEKaHUs, OMNBITHI, OTpa)karolmue (HU3NYECKUEe W XUMHUYECKHME CBOMCTBA
rajJloreHOB M WX COEAUMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE C O00Opa3lamMu XJOPUAOB (TaJOTEHUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl M €€  CcOeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEepUAIIOB), HAOIOIEHUE Mpolecca O0yIIMBaHUS caxapa MoJ eHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3YyYEHUE XUMHUUYECKUX CBOWCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAUeCTBEHHON PEaKINK Ha CyIb(dat-
MOH W HaOJIOJeHUE TpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO HCIOJIb30BAHKE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOChHOPHBIX yAOOpPEHUH, MOITyUYEHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB aMMHaKa, IPOBEICHHE
KAueCTBEHHBIX PEAKIMi Ha MOH aMMOHHUSA U (ocdaT-uOH U U3yUCHHE NPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICHCTBUE KOHLICHTPUPOBAHHON a30THOM KHCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BAHUE BUJICOMATEPUAIIOB), W3y4YCHUE MOJIeJIen
KPUCTAJUIMYECKNX PEmETOK anmasza, rpadura, ¢yaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aZICOPOIIMU  PACTBOPEHHBIX BEILIECTB AKTHUBUPOBAHHBIM YTIAEM U
YCTPONCTBOM MPOTUBOras3a, MoOJyuyeHHue, COOMpaHue, paclo3HaBaHUE U U3YUYEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-WOHBl WM M3YYCHHE TMPU3HAKOB MX NPOTEKAHUSA, O3HAKOMIICHUE C
NPOAYKIMUEN CHJIMKATHOM NPOMBIIUIEHHOCTH, PELICHUE 3SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxkHennme HeMeTallJIbl U UX COSUHEHUS.

MeTajiibl 4 UX COCAMHEHUS

OO0mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METANIOB HA OCHOBAHHUH
ux nosioxxkeHus B llepmogmueckon cucreme xumudeckux siaemeHtos . U.
MeHnpneneeBa u cTpoeHuss atToMOB. CTpoeHHEe METAIIOB. MeTtaiuinueckasl CBA3b U
METAUIMYECKAS] ~ KPUCTAUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HampsHKeHUH MeTauioB. Ou3ndeckrne U XMMUYECKHE CBOMCTBA MeTauioB. O0miue
CrocoObl Toy4deHus: MeTawioB. [loHATHE O KOpPpPO3UU METAIOB, OCHOBHBIC
crnocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTaib, YYTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie MeTawibl: MOJIOKEHUE B [lepronnyeckoil cUCTeEME XMMUYECKUX
anemeHToB /. . MenneneeBa, cTpoeHHEe MX aTOMOB, HAXOXICHHUE B MPUPOJIE.
duznyeckue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKcuabl u



TUAPOKCHUABL HATpusd M Kanusa. [IpuMeHeHue MIeNOYHBIX METauIOB U HX
COEIMHEHUMN.

[[lenoyHoO3eMEIbHBIE METaJIbl MarHuii W KajJdbIMM: MOJ0XKEHHUE B
[Tepuoanueckoit cucreMe xumudeckux 3neMeHToB J[. M. MenneneeBa, cTpoeHue
MX aTOMOB, Hax0XJeHUe B rpupoae. PU3nueckne 1 XMMHYECKUE CBOMCTBA MarHus
U Kajabuus. Baxuelue coelvHEHUs KanblUs (OKCHIA, THAPOKCUI, COJIH).
XécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AJroMUHUN: TIOJ10KeHUE B [leproinueckor cCUCTeME XUMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToOMa, HaxXOxJIcHUE B npupoaec. Puszndeckue u
XUMHUYECKHE CBOMCTBA altoMUHUA. AM(OTEpHBbIE CBOWCTBA OKCHIa U THIIPOKCHUIA
ATIOMUHUSL.

Kenezo: nmonoxenue B [lepuoandeckoit cuCTeEME XMMHUYECKHX 3J1€MEHTOB /1.
N. MenneneeBa, CTpoeHHE aToOMa, HaxXOXKJAeHUE B npupoac. dPusnyeckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKCcubl, TuAPOKCHU bl U coiu xkene3a (11) u xxenesa
(IIT), ux coctaB, CBOMCTBA U MOJy4YCHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIECHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBAMH, H3yUYE€HHE  PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOYKHO
WCIIOJb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbI[USl W HATpus C BOJON (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLECCA TOPEHHUSI KENEe3a B KUCIOPOJE
(BO3MOXXHO  HCIOJNB30BAHWE  BHJIEOMATEpPUAIOB), MPHU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KaJblUs, ATIOMUHUSA, UHKA, JKEJie3a
(IT) u xenesa (III), mequ (II), HaGnrOACHNE W OMUCAHUE TPOIECCOB OKPAITUBAHMS
IJIaMEHU WOHAMHM HaTpusl, Kaiuus MW Kaiublusig (BO3MOXXHO HCIOJb30BaHHE
BUJIEOMATEPUAIIOB), HCCIIeOBaHUE aM(OTEPHBIX CBOMCTB FMAPOKCHU]IA ATFOMUHHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baxxueimme
METAJUIbl U UX COCTUHEHUS.

XuMHSA U OKpPY:KaWINas cpeaa

BemecTtBa u marepuanbl B IMOBCEIHEBHOM >XKM3HM 4YenoBeka. be3zomacHoe
WCIIOJb30BaHUE BEILIECTB U XUMHUUYECKUX peakiui B ObiTy. IlepBas momorurs mpu
XUMHYECKUX OKOTax U OTPABIICHUSAX.

XVMMHUYECKOE 3arpsi3HEHHE OKpY’KaromIell cpensl (MpeaesbHas TOMyCTUMast
KOHIEeHTpalus BemiecTs, najiee — [IJIK). Ponb XxumMun B perieHUn 3K0JI0THYECKUX
npoOiem.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
MaTepHuabl).

Mescnpeomemmnule céasu



Peanuzanmsi MeXIpeAMETHBIX CBSI3eH MpU HM3YyYEHWH XMMHHM B 9 Kiacce
OCYIICCTBJISCTCS Yepe3 HCIOJb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATHUH, TaK W TOHATHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIE MOHSTHUS: HAy4YHBIM (DaKT, THUMOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCUPUKalUs, TMEePUOJAUYHOCTb, HAOIIOIEHNUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPECHHE, MOJIEib, SBICHUE, MapPHUKOBBII
3 PeKT, TEXHOIOTHS, MAaTCPHAIIBI.

dusznka: marepus, aroM, OJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIHI,
U30TOMbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsiji, MPOBOJHHKH,
MOJIYIIPOBOJHUKH,  JUAJCKTPUKHA, (POTORIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSTHUE BEIIECTBA, Ta3, PACTBOP, PACTBOPUMOCTH, KPUCTAIITNYECKAS
peméTka, CIUiaBbl, (PU3NYECKUE BEITUYUHBI, CAMHUIIBI U3MEPEHHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CoJHIIE.

buonorusi: ¢orocunHres, npixaHnue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIC
yAOOpEeHMS, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIESCTBA.

['eorpadusi: armocdepa, ruapochepa, MuUHEpaTbl, TOPHBIE TMOPOJIBI,
M0JIE3HbIE UCKOIAEMBbIE, TOILJIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO  OOIIETO
o0pa30oBaHUs JOCTUTalOTCS B XOJie OOy4YEeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCIIUTATENIBHOUN EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHMCKUMU
COLMOKYJIbTYPHBIMM M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, IIPUHATBIMA B
oOlIecTBEe MpaBUJIaMW U HOPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOTMO3HAaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYaIOIINXCA.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOyYarolIUMXcs
PYKOBOJACTBOBATbCA CHCTEMOM TMO3WUTHMBHBIX LEHHOCTHBIX OpHEHTAUUMUd U
paclIMpeHre ONbITa ACSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOWIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAYyYHOMY HACIEIUIO, NOHUMAHHs 3HAYECHHUS XUMHUUYECKOM HAyKU B JKHU3HU
COBPEMEHHOTr0 OOIIEeCTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW MHGOpMAIMeil o
MEPENOBBIX JOCTHUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTE€YECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

OPEACTABICHUS O COLMAJIbHBIX HOpPMax MW MpaBWiIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONH KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4EeOHOMCCIENOBATENbCKOW, TBOPYECKOM M JAPYIMX  BHJAAX
JESITeNIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HON COBMECTHOM JEATENbHOCTH IpPU
BBITIOJITHEHUN YYE€OHBIX, I103HABATENIbHBIX 3a7a4, BBIMOJHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHHUIO
M B3aUMOIIOMOIIM B TpoLEcce ITOW Yy4eOHOM JeATEeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEJACHUWE M IIOCTYIKA CBOMX TOBAapULIEd C NO3ULHHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW DPEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKH U COCTABIISIOLINE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOM KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOIbI, B3aUMOCBA3SAX YEJIOBEKA C
MPUPOJHOM CPEJION, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEIIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJyYEHUE HOBBIX 3HAHUH I10
XUMHUHU, HEOOXOIUMBIE Il OOBSICHEHHS HaOJI0aeMbIX MPOIECCOB U SIBICHUM,
MO3HaBaTEIbHOM, MHGOPMAIMOHHOW M YUTATEIbCKOW KYJbTYphl, B TOM YHUCIE
HaBBIKOB CaMOCTOSTENIbHOM paboThl C y4eOHBIMHM TEKCTaMH, CIPAaBOYHOM



JUTEPATYPON, JOCTYNMHBIMU TEXHUYECKHUMH CpEACTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTHM;

MHTEpeC K OOYyYEHHUI0O M TMO3HAHUIO, JIHOOO3HATENbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOCKTHOW H  HMCCIEIOBATEIBCKOM
JeSITENBbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBICHHOCTH U YPOBHSI OOyuYeHHUS B
JIaJIbHCUIILIEM;

4) popmupoBaHus KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH MHU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIECACTBUI U
HENpPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOr0Jisl, HAPKOTUKOB, KypeHHsI),
HEOOXOJMMOCTH  COOMIOJICHUsSI MpaBuid O€30MacHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMU BEIECTBAMHU B OBITY U PEATbHON KU3HU;

5) TpyA0BOr0 BOCIIMTAHUSA:

MHTEPEC K MPAKTUYECKOMY HM3YUYEHHUI0 Tipodeccuil 1 TpyJa pa3iudHoro poja,
YBOKEHHUE K TPYyAy M pe3yjibTaTaM TPYJOBOM JEATEILHOCTH, B TOM 4YHCJIE Ha
OCHOBE TMPUMEHEHHUS TMPEJAMETHBIX 3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJUBUyaJIbHOW TPAEKTOPUU MPOJAOHKEHHS 00pa30BaHUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
ycremHon npodeccuoHanbHOM NEATeIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITHPOBATHCS B MPOGECCHOHATBHON CPEJIC;

6) 3K0J10TrN49eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1€JeCO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIEeCTBOBaHUs, TIOHUMAHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHoro o6Opasza KH3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
(bu3HYEeCKOMY M TICUXHMYECKOMY 37I0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBu 0€30MIaCHOTO MOBEAEHUS TPU pabOTe C BEIIECTBAMM, a TAKXKE B CUTyalUsX,
YIPOXKAIOIIMX 3I0POBbIO U YKU3HU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TOJy4aeMble TPU M3yUYCHUH XUMUU, IS
pELICHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAIOILIEH MPUPOJIHOU CPEIOH, ISl IIOBBILICHUS
YPOBHS  JKOJOTMYECKOM  KYyJIbTYpbl, OCO3HaHHMS TIJ00aJbHOTO  Xapakrepa
AKOJIOTMUECKUX MPOOJEM M IMyTed WX PELICHUs] MOCPEJICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLIMAJIBHOMN IIPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeAMETHBIX pE3yJbTATOB BBIACISAIOT 3HAUYUMBIC IS
dbopMHpOBaHUS MHPOBO33PEHHsSI OOIICHAYYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITAI, TUTIOTE3a, (haKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX MpEeaMeTax M IMO3BOJISAIOT Ha
OCHOBE 3HAHUN U3 ATUX MPEIAMETOB (POPMHUPOBATH MPEACTABICHUE O IETOCTHOMN



HAay4YHOM KapTHHE MHUpa, U YHUBEPCAIbHbIC YUeOHbIC NCUCTBUA (ITO3HABATEIbHEIE,
KOMMYHHMKATUBHBIC, PETrYyJSATHBHBIE), KOTOpbIe oOecrneunBaroT (GopMuUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
JIEATCIbHOCTH.

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBbie Jilornyeckue aeicTBUA:

YMEHHUSI HCIOJb30BATh MNPUEMBI JIOTUYECKOIO MBIIIICHUS TPU OCBOEHUHU
3HAHUM: PACKPBIBATh CMBICT XHMHYECKHX IOHSTHH (BBIACIATH X XapaKTEpPHBIC
MPU3HAKW, YCTAHABJIMBATH B3aWMOCBS3b C JAPYTMMH IOHATUSIMM), UCIOJIH30BaTh
MOHATHUS JUTsI OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUH ISl KIacCU(PUKAIMU XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIUH,
yCTaHABIMBATh MPUUMHHO-CIEACTBEHHBIC CBSI3M MEXKIAY OOBEKTAMU HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJICHUS (MHAYKTUBHBIC, JICAYKTUBHBIC, IO aHAJIOTUH),
JIeNaTh BBIBOJIBI 1 3aKIIOUCHHUS,

YMEHHME TMPUMEHSATH B TIpOIleCCE€ TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIE ), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opMmysia U YypaBHCHHUE
XUMUYECKON peaKlUuu — MPU PElICHUU YYeOHO-MIO3HABATENbHBIX 3a/a4, ¢ YUYETOM
3TUX MOJEIBHBIX MNPEACTABICHUN BBIABIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC
MIPU3HAKHA M3yYaeMbIX OOBEKTOB — XMMHUYCCKHUX BEIIECTB U XUMUUYECKUX PEaKITUH,
BBISIBIIAITH ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICJACTBEHHbIE CBS3U U
MPOTHUBOPEUHS B U3yUAEMbIX MPOLIECCAX U SABJICHUSX.

ba3oBble ucciieqoBarebCKHue 1eMCTBHA:

YMEHHE HMCIIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B Kauye€CTBE HHCTPYMEHTA
MO3HAHMS, a TakKe B KadeCTBE OCHOBBI Uil (OPMHUPOBAHUSI TUIOTE3BI IIO
MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

MPUOOPETCHUE OIBITa 110 IUTAHUPOBAHHUIO, OPTaHU3AMH M TIPOBEICHHUIO
YUCHUYECKHX OKCIEPUMEHTOB, yMEHHE HaOIoIaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ysbTaT, (PopMyaupoBaTh 000OIICHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHNUS, COCTABIATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pabora ¢ undgopmanmei:

yMEHHUE BBIOHMpaATh, aHAIW3UPOBATh W HWHTEPIPETUPOBATH HHQPOpMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MPENICTABICHUS, MTOTYUYAEMYIO U3 Pa3HbIX UCTOUYHUKOB
(HaydHO-TIOMYyJISIpHAsT  JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaABOYHBIC
mocobusi, pecypcbl MHTepHeTa), KpUTHUYECKH OIICHHWBATh IPOTHBOPECUYMBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



yMEHUE TPUMEHSTh Pa3Iu4HbIe METOABl U 3alpOChl MPU MOUCKE U OTOOpE
UHPOPMAIIMK W COOTBETCTBYIONIUX JAHHBIX, HEOOXOJMMBIX JUIS BBITIOJIHCHHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a7a4 ONPEICAEHHOTO THIIA, IPHOOPETCHUE OTBITA B
0o0JacTH  MCTHOJB30BaHUS  MHGOPMANMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOIb30BAHUS PA3IMYHBIX IOUCKOBBIX CHCTEM,
CaMOCTOATENBLHO BHIOUPATh ONTUMAIBHYIO (OpMY MpeAcTaBieHus] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaull  HECJIOXKHBIMA CXEMaMH, JIharpaMMaMu,
apyrumu popMamu rpaduKu U UX KOMOMHAITUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAIM3UPOBATh B Tpolecce ydyeOHOU W
UCCJIeIOBATEIbCKON ACSATENbHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CENIbCKOTO XO3iCTBa M TPAHCIOPTa HA COCTOSIHME OKPYXKAIOIIeH MPHUPOIHOM
Cpelbl.

KoMmyHuKkaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1elCTBUA:

yMEHHUS 3aJaBaTh BOIPOCHI (B XOJe jauajgora U (WUiu) JUCKYCCHH) TO
cymectBy  oOcykaaemMod  TeMbl, (QOpPMYyJIHpPOBaTH CBOM  NIPEAJIOKECHHUS
OTHOCHUTEIHHO BBITIOTHEHHS TIPE/TIOKEHHON 3a/1a4H;

YMEHUSI  TPEJCTaBIsATH  TOJYYECHHBbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
NESTENbHOCTY B YCTHBIX UM MHCbMEHHBIX TEKCTaX; JeiaTh MPE3eHTALUIO
pEe3yIbTAaTOB BBHIMOTHEHUS XHMUYECKOTO JKCIEepUMEHTa (J1abopaTOpPHOTO OIbITa,
71a00paToOpHOil pabOTHI 1O UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEILHOM M MCCIEOBATEIbCKOM  JIEATETbHOCTH  NpU  PEILICHUH
BO3ZHUKAIOIIKUX TPOOIEM Ha OCHOBE Yyué€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS
no3unuid (00CyX aeHusl, OOMEH MHEHUSIMH, «MO3TOBBIC INTYPMBI», KOOPIHHAIIHS
COBMECTHBIX JCHCTBUH, OINpEACIICHUEe KPUTEPUEB IO OIEHKE KadecTBa
BBHITIOJTHEHHOM pabOTHI U ApyTue).

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbI€ AeiicTBUS:

YMEHUE CaMOCTOSITEIbHO OMPENEATh IENN ACSITeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh M MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeSATEeNbHOCTDh, BBIOMpaTh Hanbosee A3 (PEeKTUBHBIE CIIOCOOBI PEIICHUsT YUeOHBIX U
MO3HABATENbHBIX 3a]a4, CaMOCTOSITEIbHO COCTaBJISATh WU KOPPEKTHUPOBATH
MPEUIOKEHHBIM aITOPUTM JEUCTBUA NPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUAX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON UEIU, YMEHHE
WCIIONIb30BaTh M AaHATTM3UPOBATH KOHTEKCTHI, IPE/IaraeMble B YCIIOBUU 3aJaHUA.

NPEJMETHBIE PE3YJIBTATDI

B cocraBe mnpeameTHBIX pPE3yNbTaTOB [0 OCBOCHHUIO OO0S3aTEIBHOTO
COJIEpKaHMs, YCTAaHOBJICHHOTO JaHHOM (denepanbHON padoueil mnporpamMMoH,
BBIICIIIIOT: OCBOCHHBIC OOYYAIONMMHUCS HAYYHBIC 3HAHUSA, YMEHHUS U CIIOCOOBI



NEUCTBUI, BHUIBl JIEATEIIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpPIpETallii, MpeoOpa30BaHUI0 W MPUMEHEHUIO B Pa3IUYHBIX Y4E€OHBIX H
HOBBIX CUTYaIlUsX.

K xoniy oOydenus B 8 kj1acce mpeIMeTHBIE Pe3yIbTaThl HA 0230BOM YPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBaTb CMBICI OCHOBHBIX XMMUYECKHX IMOHATHI: aTOM, MOJEKYJAa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECH
(omHOpOAHAs M HEOJHOPOAHAS), BAJIEGHTHOCTb, OTHOCUTEJIbHASI AaTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAash Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COSJUHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHCJIOTa, OCHOBaHHE, COJb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHHS, XUMHUYECKasl PeaKiusi, KiIacCHU(UKAIUS pPEaAKIUH: peakiuu
COCIMHEHUSA, PEaKIUU Pa3J0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0oOMEHa, 3K30- U SHIOTEPMUYECKUE PEaKLIUU, TEIUIOBOM PPEKT peakiuu,
SAIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PAJAUYC
aToMa, XMMHUYECKas CBs3b, MOJSPHAS U HEMOJISIPHAS] KOBAJEHTHAs CBS3b,
HMOHHAs CBs3b, MOH, KATHOH, aHWUOH, PAcTBOpP, MAaccoBas JI0Js BEIECTBA
(IpoueHTHast KOHLEHTpAaIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSIThH 3TU MOHSATHUS MPU OMKUCAHUU BEILIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUYECKYI0 CHUMBOJIMKY JJIi COCTaBieHUs (popmyl
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

e OMNpEAENITh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSIX,
CTENEHb  OKWUCIIEHHS  BJIEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEAUHEHUN IO
dbopmynam, BHUJ XUMHUYECKOM CBSi3M (KOBaJeHTHasT M HOHHasg) B
HEOPTraHUYECKUX COCTUHEHUSX;

e packpeiBathb cmbica [lepuoamueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX JJIEMEHTOB OT HX MOJOKeHUs B llepmoanueckoi cucreme,
3aKOHOB COXpPAHEHHUS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e OINWCHIBATh M XapakTepu3oBaTh Tabmuunyro Gopmy Ilepuonnueckon
CUCTEMbl XMMHMYECKUX OJJIEMEHTOB: pa3iauyaTh I[IOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynmna)», Mansie u
OonblIe TEPUOAbI, COOTHOCUTH O0003HAUEHMS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuomuueckas cucrtemMa XxuMmudeckux dyemeHToB [ U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, 00Iee Yucio 3JIEKTPOHOB
U pacrpeiesicHUe UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (MO0 YUCIAYy M COCTaBY Y4YacTBYIOUIUMX B PEAKIUMU
BEII[ECTB, M0 TEIUIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/as OMUCAHUE TTPUMEPAMU MOJIEKYJISIPHBIX
YPABHEHHUM COOTBETCTBYIOIINX XUMAYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX TPEBpAIECHUNA B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO  MaccChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOTO »dJeMeHTa 1o Qopmyiie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICIUTEILHON JESTEIHHOCTA — aHAU3
U CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3alllio, KiacCu(uKaIiuio,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBSA3€H — MJIs M3Y4YEHUs CBOMCTB
BEIIECTB U XHUMHUYECKHX PEAKIUMA, ECTECTBEHHO-HAYYHbIE METO]IbI
MO3HAHUA — HAONIOJCHHWE, W3MEpPEHUEe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peanbHBII ¥ MBICJICHHBIN);

CleloBaTh  NpaBWJIaM  [OJIb30BAaHUS ~ XMMHYECKOW  TOCYIoM U
7a00opaTOpHBIM  O0OpYyJIOBaHMEM, a TakXKe IpaBUjiaM oOOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 1O BBINOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOpPOAA M KHUCIOPOJA), NPUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUITAHUPOBAaTh U MPOBOJUTH  XMUMHUYECKHE  SKCHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MOMOIIbIO UHIUKATOPOB
(nmakmyc, heHondTanenH, METUIOPAHXK U JIPYTHE).

K xoHiy 00ydenus B 9 kjacce npeaMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPAXKATh C(POPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

PacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKHX MOHATHM: XUMHYECKHUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHMOH, IPOCTOE BELIECTBO,
CIIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKlus, XUMUYECKasi CBA3b, TEIIOBOU 3(PexT
peakuuu, MOJb,  MOJISIpHBIE ~ 00BEM,  PACTBOP,  AJNEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTUYECKAST IUCCOLMALNS, PEaKUUU HOHHOTO
oOMEHa, Karaau3arop, XHMHYECKOE paBHOBecue, OOpaTUMble H



HEOOpaTUMBbIE PEAKIIMH, OKHCIUTEIIbHO-BOCCTAHOBUTEIIbHBIE PEaKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCICEHME W  BOCCTAHOBJICHHUE,
ajuioTponusi, aM(pOTEpHOCTh, XMUMHUUECKasi CBsI3b (KOBaJICHTHAsi, UOHHAs,
METAJJIMYECKasi), KPUCTAINIMYECKass pEelETKa, KOpPpO3Usi METaJIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeabHO IOMyCTUMAs
koHueHrtpanus [IJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTH 3TU NOHATHUS MPU OMKUCAHUU BEILIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMUYECKYI0O CHMBOJIMKY JUJIS COCTaBlieHUsS (OpMyI
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

OMPENEIATh BaJICHTHOCTh U CTENIEHb OKUCJICHUSI XUMUUECKUX AJIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
OMpeNeNEHHOMY KJIacCy CO€IWHEHUU 1o ¢dopMmysiaMm, BHUJI XUMHYECKOU
CBS3M (KOBAJICHTHAsl, MOHHAs, METa/NIMYeCKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU dopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKOU
PEIETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cmbica Ilepuomuueckoro 3axkona /J[. M. Menneneesa u
JEMOHCTPUPOBATh €ro TOHUMAHHE: OINUCHIBATh M XapaKTEPU30BaTh
tabmmunyio (opmy [leproamueckold CUCTEMBl XUMHUYECKHX AJIEMEHTOB:
paznuyaTth TOHATUSA «TJaBHasg mnoarpynma (A-rpynma)» U «mobodHas
noarpynna (b-rpymnma)», Manele u OoJiblliMe€ MEPHOJIbI, COOTHOCUTH
0003HayYeHusl, KOTOpblE HMEIOTCS B NEPUOJUYECKON Tadnume, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMMHYECKUX
AJIEMEHTOB (COCTaB M 3apsia  sjApa, o0OIee 4YUCIO DJICKTPOHOB H
pacnpeneieHue HUX 10 DJEKTPOHHBIM CJIOSIM), OOBSCHATH OO0IIMe
3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOEHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBY Y4YacCTBYIOIIUX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 MU3MEHEHHUIO CTETICHEH OKHCIICHHUS
XUMHUYECKHUX JIEMECHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOlME U cHenupUYECKUEe XUMUYECKUE
CBOMCTBa TIPOCTBIX M CJIOXKHBIX BEILIECTB, TMOJTBEPKIas OIMNUCAHUE
MpUMepaMy MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIU;

COCTaBJSAITb YPABHEHUS DJEKTPOIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJ0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKINA HOHHOTO



oOMeHa, ypaBHEHHUS peaKluid, MOATBEPKIAIONIUX CYIECTBOBAHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IUYHBIX KJIACCOB,;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIui
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKInii;
MIPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOEHUS,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKUX [MPEBPAIICHU B pPa3IMYHbIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO Macchbl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOTO »dJeMeHTa 1o Qopmyiie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

coONoaTh  MpaBWjia  TOJNB30BAHUSA ~ XMMHYECKOW  TMOCYAOH W
nabopaTopHbIM  00OpYyIOBaHMEM, a TaKXkKe I[paBuja OOpalieHus C
BEUIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TOJYYEHHUIO U COOHpPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKA U YTJICKUCIIOTO rasa);

MpPOBOAUTh  pEaKUUH, MOJITBEPKIAIOIIME  KAYECTBEHHBIM  COCTaB
pa3TUYHBIX BEILECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OPOMU/I-,
uoaua-, kapbonat-, ¢ocdar-, cuiukar-, cyiabdpar-, THAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX pacCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE OINEpPAlMU MBICIUTENIbHON JESTENbHOCTA — aHAJIU3
U CHHTE3, CpaBHEHUE, OOOOIIEHHUE, CHUCTEeMAaTU3AIUI0, BbBISIBICHUE
MIPUYUHHO-CJICJICTBEHHBIX CBSI3¢d — JIJIl U3YyYEHHS] CBOWCTB BEILECTB U
XUMUYECKUX PEAKIUi, €CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHUS —
HaONI0ICHUe, U3MEpPEHUe, MOJCIMPOBAHUE, HKCIEPUMEHT (peasibHbId U
MBICIICHHBIH ).



TEMATHUYECKOE IIVTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHnoBanue pa3jiesioB u duekTpoHHbIE (LM pPOBbLIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
Paszgea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMus — BaxkHast 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 ) bubmuoreka [JOK
' IIPAKTUYECKOHN NEATEIbHOCTH https://m.edsoo.ru/7f41837¢c
YyeJIoBeKa
12 BemecTBa u xuMuieckue 15 1 bubmuorexa [JOK
' peakunu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20

Pa3nes 2. BaskHeiilune npeacTaBuTe I

HEOPraHu4eCKHuXx BEIeCcTn

51 Bosnyx. Kucnopoa. [lonsitue 6 bubmmoreka [JOK

' 00 oKcumax https://m.edsoo.ru/7f41837¢
29 Bonopon. Ilonstue o kucinorax 2 1 bu6mmorexa [IOK

' ¥ COJISX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 00 5 | 1 bu6nuoreka [IOK

' OCHOBAHUSIX https://m.edsoo.ru/7f41837¢c
)4 OCHOBHBIE KJ1aCChl 1 1 1 bubmuoreka [JOK

. HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pasgeny 30

Paznea 3. [lepuoauueckuii 3axon u [lepuoauveckas cucrema xumuuyeckux 3jaemMenToB /. U. MenaeneeBa. CTpoeHue aToOMOB.

Xumunueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbLHbIE pPe€aKIuu




[Tepronnueckuii 3aK0H U

31 [lepnoauueckas cucrema 7 bu6mmorexa [IOK
' XUMHYECKHUX 31eMeHToB Jl. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue atoma
X .
- OI/IMI/I‘ICCKaﬂ CBSI3b . Bumorexa LIOK
' KHCTHTEITRHO https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIINU
U 15 bubmmoreka [JOK
TOTO 10 pasiieity https://m.edsoo.ru/7f41837¢
p 3 bubmuoreka [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (uudpoBbie)
Ne i/m P Kontpoasnbl | IlpakTHyeckue p
NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
e padoThbI padoThbI
pecypcsl
Pa3zgea 1. BemecTBo 1 XUuMHYeCKHe peakmuu
11 [ToBTOpenue u yriayOnenue 3HaHUN 5 ) bubnnorexa [IOK
' OCHOBHBIX pa3JIejoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnmnoreka [JOK
' peaxkuuii https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHYECKAs AUCCOLIUALIMSL. 2 1 1 bubnunoreka [JOK
' XHUMHUYECKHUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M X CO€IUHECHHUS
21 OO0m1as XxapakKTepruCcTUKa XUMHYECKUX 4 | bubnuorexa [IOK
' sneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mras XxapakTeprucTUKa XUMHIECKUX
2.2 BHCMGHTOlf VIAp nirbl. Cepa u e 6 bubmorexa HOK
' TPYHIIHL- 2P https://m.eds00.ru/7f41a636
COETMHEHUS
OO6m1as xapakTepruCcTUKa XUMHYECKUX
23 3JI€$€HTO]§ VA I;) nnbl. A30T, hocdop u ux 7 1 bubamorexa [TOK
' PYTHIEL. ’ p https://m.eds00.ru/7f41a636
COCTMHECHHUS
OO6m1as xapakTepucTUKa XUMHUECKUX
2.4 BHCﬁCHTO]f IVApr MIbL. YTIEPO U 8 1 2 bubmmorexa [JOK
' . Py ' poA https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSTMHCHUS




Hroro no pazgeny

25

Pa3zgen 3. MeTa/JIBI M UX COCAUHECHUS

. bubmuoreka [{OK
3.1 Obmpe cBoUCTEA METALIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxneiie MeTaJulbl U UX COSUHCHUS 16 hitps://m.edsoo ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpy:kamomas cpeaa
41 B . « @ 3 bubmuoreka [{OK
. €lIeCTBA U MaTEPHAJIbl B dKU3HU YEIOBE hitps://m_edsoo /7412636
Hroro no pazneny 3
bu6mmorexa [JOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a63
6
OBILIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68







IHHOYPOYHOE IINIAHUPOBAHHUE

8 KJIACC
KoimuecTBo yacos JJIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kontpoasbnsbie | IlpakTnuecku
n/n Bcero u3yuyeHusi | oOpasoBaTeibHbIE
padoTsbI e padoThbl
pecypcsbl
[Ipeamer xumun. Poias XUMHUM B )KU3HU
1 1 https://m.edsoo.ru/7efb3c3c
yenoBeka. Tena u BeuiecTra
2 [TousaTue o MeToIax MO3HAHUSA B XUMUU 1 https://m.eds00.ru/9f459¢9a
[TpakTuueckast pabora Ne 1 «IIpaBuia
a0O0ThI B JIa0OPATOPUH U TIPUEMBI
3 P patop P 1 https://m.edsoo.ru/ab2a57cb
oOpareHust ¢ 1ab0paTOPHBIM
000pyTI0BaHUEM»
YucTtsle BemecTBa u cmecu. CrnocoOsl
4 B . 1 https://m.edsoo.ru/8dffeead
paszienieHus: cmeceit
[TpakTrueckas padora Ne 2
5 «Paznenenune cmeceil (Ha mpumepe 1 https://m.edsoo.ru/d9adcf25
OUYMCTKH MTOBAPEHHOM COIM)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/434a3592
XHUMHUYECKHUE AIEMEHTBI. 3HAKU
7 1 https://m.edsoo.ru/3a97f7¢6
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB
[IpocTeie U CHOKHBIE BEUIECTBA 1 https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 https://m.edsoo.ru/b44af747
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyia. BaneHTHOCTD 1 https://m.edsoo.ru/3adc28c1
aTOMOB XMMHMYECKHUX 3JIEMEHTOB




OrtHOCUTENbHAA aTOMHAsg Macca.

11 https://m.edsoo.ru/fac67eel
OtHOCUTENbHAs MOJIEKYJISIpHAsl Macca
MaccoBast 10JIs1 XUMHYECKOTO

12 A https://m.edsoo.ru/95bcb8f5
9JIEMEHTA B COEAMHEHUU
KoanuectBo BemecTBa. Moikb.

13 H https://m.edsoo.ru/668edb4a
Monsipnas macca
dusznueckre 1 XUMHYECKHUE SIBJIEHUSL.

14 https://m.edsoo.ru/8b&78fcf
XuMHUYecKasi peakius

15 [Ipu3Haky u ycrnoBus MPOTEKaHUS https://m.edsoo.ru/
XUMHUYECKUX PEeaKIHil 84214963
3aKOH COXpaHEHMS MacChl BEIIECTB.

16 p t https://m.edsoo.ru/aalc152d
XHUMHUYECKUE YPABHEHMS
BrruucieHus KojJn4yecTBa, Macchl

17 BEILIECTBA 10 YPaBHEHUSIM XMMHYECKHUX s Dbt

HIeCTBa 1o yp b1656492

peakiuii
Knaccudukanus XuMHYECKUX peakiui

18 (coemuHeHUs, pa3IoKeHHUS, https://m.edsoo.ru/fe58191f
3aMenieHus, 0OMeHa)
M. B. JIoMOHOCOB — yU4€HBIA-

19 sHImkiIoneauct. O6o0menue u https://m.edsoo.ru/213bbeaf
cUCTEMAaTH3aIUs 3HAaHUH
KontponrsHas padora Nel mo teMe

20 R p https://m.edsoo.ru/cc95e5ed
«BeniecTBa 1 XMMUYECKUE PEAKLIUN
Boznyx — cmecsk razos. Cocrtas

21 Bo3nyxa. Kucinopon — snemeHT u https://m.edsoo.ru/237315cf
npoctoe BemecTBo. O30H

22 duznyecKkue 1 XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/67245d2f

KHCJIOPOJa (peaKIuu OKUCIICHUS,




ropenue). [lonstre 06 okcumax

CrniocoOblI 1osTyueHHs KUCIOPOaa B

23 71a00paTOpPUN U IPOMBILIUIEHHOCTH. https://m.edsoo0.ru/896247cb
IIpumeHeHune kucnopoaa
TennoBoil 3¢ ekt XuMuIecKoi

24 PEAKHIH, NOMATHE O hitps://m_edsoo.ru/4d71febb
TEPMOXUMHUYECKOM YPaBHEHUHU, FK30- U
SHAOTEPMUYECKUX PEAKIUIX
TomumBo (HedTh, yroias U METaH).

25 3arpsizHeHUE BO3/1yXa, CIOCOOBI €ro https://m.edsoo.ru/62a61752
MPEIOTBPALLICHUS
[TpakTnueckast pabora Ne 3 1o Teme

26 «Ilonydenue u cobrpanue KUCIOpoa, https://m.eds00.ru/329545¢9
W3Y4YEHUE €r0 CBOMCTBY»

27 Bozopox — oxement i npoctoe https://m.edso0.1u/2325645f
BelecTBO. Haxoxxaenue B nmpupoje

73 PuU3NYECKHE U XUMUYECKUE CBOMCTBA https://m.cdsoo. ru/acOebdbs
Bozopoaa. [IpuMenenue Bogopoaa

29 [ToHsiTHE O KHCTTOTaX U COJISIX https://m.edsoo.ru/d743bf8d

30 (TIOCOGBI MOy CHHS BOAOPOAA B https://m.edsoo.ru/8dbbbc9b
nmabopaTopuu
[TpakTuueckas padota Ne 4 o Teme

31 «Ilonyyenue u cobupanue Boa0poa, https://m.edsoo.ru/37a3324a
U3yYEHUE ero CBOMCTBY»

32 Mousipistii 0GbEM rasos. 3aion https://m.edsoo.ru/714a252d
ABoraapo

33 Brrunciienust 00bEMa, KOJIUYECTBA https://m.edsoo.ru/

BCIICCTBA Ia3a 110 €ro U3BECTHOMY

25858514




KOJIMYECTBY BEILIECTBA I 00BEMY

Brruucinenus 006EMOB ra3oB 110

34 YPaBHEHUIO PEAKLIMH HA OCHOBE 3aKOHA https://m.edsoo.ru/ae3d2633
00BEMHBIX OTHOIIICHHUH T'a30B
du3nYecKre 1 XMMUYECKUEe CBOMCTBA

35 https://m.edsoo.ru/272b514¢
BO/IbI
CocraB ocHoBanwmii. [lorsTre 00

36 https://m.edsoo.ru/3d2634ef
WHJIUKATOpax
Bona xak pactBoputens. HacbieHHbIe

37 Y HEHACBHIIICHHBIE pacTBOPLI. MaccoBas https://m.edsoo.ru/2b19b4el
JIOJIsl BEILIECTBA B pacTBOPE
[TpakTrueckas pabora Ne 5 o Teme
«IIpuroroBiieHHE pacCTBOPOB C

38 P . . P \,p . https://m.edsoo.ru/9f55a219
onpeAeseHHON MacCOBOM 10en
pPacTBOPEHHOTO BEILIECTBA»
KoHnTtponbHas pabora Ne2 o teme

39 P P https://m.edsoo.ru/c1c97fe3
«Kucnopoa. Bogopoxn. Boga»
Okcupl: cocTaB, Kiaccuukamms,

40 a (rxan https://m.edsoo.ru/c321335¢
HOMEHKJIaTypa
[TonydyeHue n XuMHU4YECKHE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX https://m.edsoo.ru/bce52bca
OKCHJIOB
OcHOBaHU: COCTaB, KIaCCU(UKALINA,

42 (ucan https://m.edsoo.ru/cad9bc8a
HOMEHKJIaTypa
[Tony4denue u XUMHUYECKHUE CBOMCTBA

43 M . https://m.edsoo.ru/eb3b238b
OCHOBaHMM
Kucnotsl: cocraB, kiaccudukanus,

44 (uca https://m.edsoo.ru/c589a687

HOMEHKJIaTypa




[TonydyeHne u XuMH4YECKHE CBOMCTBA

45 https://m.edsoo.ru/d2cc4664
KHCIIOT
Conu (cpenHue): HOMEHKIIATYpa,

46 CIOCOOBI IIOJyYEHUS, XUMUYECKHE https://m.edsoo.ru/66bad57a
CBOICTBa
[Tpaktuueckas padota Ne 6. Pemenne
AKCIIEPUMEHTANIbHBIX 33/a4 110 TEME

47 P https://m.edsoo.ru/ef5f5b6d
«OCHOBHBIE KJ1acChl HEOPTaHUYECKHUX
COEIMHEHUIN
['eneTnueckas CBsI3b MEXKIY KIIaCCAMU

48 Y . https://m.edsoo.ru/3eatb436
HEOPraHWYECKHX COCANHEHUI

49 O06o01enre 1 cucTeMaTU3amus 3HaHUI https://m.edsoo.ru/aedf982e
Konrponbnas padora Ne3 o teme

50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/53e¢93cf2
coeTMHEHUI"
[TepBbie MOMBITKU KIaCCH(PUKAITUU

51 XUMHUYECKUX A1eMeHTOB. [loHsTHE O https://m.edso0o.1ru/45cb955f
IPyIIax CXOAHBIX AIEMEHTOB
[Tepuonuueckuil 3aK0H U

52 [Iepuoanueckas cucteMa XUMHYECKUX https://m.edsoo.ru/acfe3f3c
snemeHnToB /I. 1. Menaeneena

53 [Tepuoapl, rpynibl, HOATPYIIILI https://m.edsoo.ru/dd7cc851
Crpoenue atomoB. CocTaB aTOMHBIX

54 P https://m.edsoo.ru/b34e5fbl
saep. M3oTomsl
CtpoeHue 3JIeKTPOHHBIX 0007I0UeK

55 aTOMOB 3J1eMeHTOB Ilepuonnueckon https://m.edsoo.ru/fb64d6ef
cuctemsl J[. 1. Menaeneesa

56 XapakTeprucTHKa XUMHUYECKOTO https://m.edsoo.ru/3627afb4




AJIEMEHTA 110 €0 MOJIOKEHUIO B
ITepunonnueckoi cucreme /1. U.
MenpneneeBa

3nauenue llepuonnyeckoro 3akoHa s
pa3BUTHA HayKu U npaktuku. /1. 1.

57 L https://m.eds00.1ru/83762¢95
MenneneeB — y4€HbIN, IEAATOT U
rpa)xJIaHuH
PesepBubIii ypok. O0001IIEHHE U
58 CI/ICTEMaTI/ISZPI/IH 3HAHUU / Br6moreka LOK
. a https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
Kontponbhas padora Ne4 o teme
59 «Crtpoenune aroma. XUMHUUYECKas CBI3b) bubmorexa LIOK
p . ’ https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHas pabora
DIIEKTPOOTPHULIATEIHHOCTH AaTOMOB
60 pooTpHIL https://m.edsoo.1u/2667a766
XUMHYECKUX DJIEMEHTOB
61 Honnas xumuueckas cBI3b https://m.edso00.1u/2628cf49
KosanenTnas no a ecKa
62 TOJApHAd XUMITHECKas https://m.edsoo.ru/67fb6476
CBS3b
KoBasieHTHas HeMOsIpHAs XMMUYECKas
63 https://m.edsoo.ru/f32e6211
CBS3b
64 CreneHb OKUCICHUSA https://m.edsoo.ru/fe73b9dc
OKHCIIUTEIILHO-BOCCTAHOBUTE €
65 KHCTHTCARHO-BOCCTAHOBHTCILHET https://m.edsoo.ru/665e¢2d2d
peaxuu hftps://m.edso0.ru/66se-d.d
66 OKHUCIUTEIN U BOCCTAHOBUTEIN https://m.edsoo.ru/eb264264
PesepBHbIii ypok. O6001IeHNE U
67 cUCTeMaTU3als 3HaHUH 110 TEME https://m.edsoo.ru/62539d2c

((CTpOCHI/IC atromMa. XHUMHUYECKas CBSA3bY




68

PesepHbIil ypok. O60011eHHE U
cUcTeMaTu3alrs 3HaHUI

https://m.edsoo.ru/c8769b1b

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

68




9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie | IlpakTHuecku
n/n Bcero u3yuyeHusi | oOpas3oBaTeibHbIE
padoTsbI e padoThbl
pecypchl

[Tepuoanueckuii 3aK0H.
Ilepnonnueckas cucreMa

1 p 1 https://m.edsoo.ru/ac197bf5
XUMHYECKUX djeMenToB /I, M.
Menneneena
3aKOHOMEPHOCTH B U3BMEHECHHUH

2 CBOMCTB XMMHYECKHUX 3JICMCHTOB 1 https://m.edsoo.ru/44bdf4b2
MEPBBIX TPEX MEPHUOJIOB
Knaccudunkanusg u HoMeHKIaTypa

3 (ucan P 1 https://m.edsoo.ru/d96e16b9
HEOPTaHUYECKUX BEIIECTB
Buipl XuMHUYEeCKOU CBSI3U U TUIIBI

4 . 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEHIETOK
Konrponsnas padora Nel mo reme

5 «[ToBTOpEeHue u yriyodiaeHue 3HaHUN 1 1 https://m.edsoo.ru/2a53 1ece
OCHOBHBIX Pa3/esioB Kypca 8 Kiacca»
Knaccudukanmss XuMHYECKUX

6 ib 1 https://m.edso0.ru/6197329
peakIuii Mo pa3IMYyHbIM MPU3HAKAM
[ToHsiTHE O CKOPOCTH XMMUYECKOI

7 peakuuu. [ToHsITHE O TOMOTEHHBIX U 1 https://m.edsoo.ru/e73c3ef4
TFEeTEPOTeHHBIX PEAKIUIX

8 [TonsiTHE O XNMHYECKOM PAaBHOBECHH. 1 https://m.edsoo.ru/afbc35b2

cDaKTOpr, BJIMAIOIIME HA CKOPOCTH
XHUMHYECKOU PEAKIMHU U TMMOJIOKCHUC




XUMHNYCCKOT'O paBHOBECHU

OKHUCINTEIBHO-BOCCTAHOBUTEILHBIE

IIPUMEHEHNE

9 https://m.edsoo.ru/16ddaal?
peakuuu
Teopust AIEKTPOTUTUYECKOMN

10 mucconuanuy. CUIbHEIE U c1a0ble https://m.eds00.ru/965¢6a66
3IEKTPOIIUTHI

11 NonHbIe ypaBHEHHS peaKIuil https://m.edsoo.ru/43f4b85¢
XUMHYECKUE CBOMCTBA KUCIOT U

12 OCHOBAHMI B CBETE NIPEICTABICHUN https://m.edsoo.ru/9adee23c
00 IIEKTPOTUTHYSCKOHN JTUCCOIHAIIAN
XUMHYECKUE CBOMCTBA COJIEN B CBETE

13 npeCTaBICHUN 00 https://m.edsoo.ru/339ae525
BIEKTPOIUTUYECKON AUCCOLUALINHI

14 [TonsTHeE 0 ruapoOIU3E Conei https://m.edsoo.ru/be3c2519

15 O6O6HjeHHe 1 CHCTEMATHSAIIA https://m.edsoo.ru/78322bfb
3HaHUI
[TpakTrueckas padota Ne 1.

16 «Pemenne s3xkcnepuMeHTaIbHBIX https://m.edsoo.ru/c172d37d
3a/1a4»
Kontponbnas pabora Ne2 o teme

17 «INEKTPOTUTUYECKAS TUCCOIHAITHS. https://m.edsoo.ru/2b5a2162
XHWMHUYECKHE PEAKIIUU B PACTBOPAX)
OO6m1ast XxapakTepUCTHKA TaJOTEHOB.

18 XUMHYECKUE CBOMCTBA HA IIPUMEPE https://m.edsoo.ru/c3eaeb47
xJiopa
Xnoposogopoa. CossiHast KMCIIOTa,

19 XUMHUUYECKUE CBOMCTBA, MOJyYEHUE, https://m.edsoo.ru/daf6b6e7




[IpakTrueckast pabora Ne 2 o Teme

20 «Ilomy4deHne COonsTHON KUCIIOTHI, https://m.edsoo.ru/9a2bd4de
HU3y4EHHE €€ CBOMCTBY»
Boruucnenus no ypaBHEHUAM

21 XUMHUUYECKUX PEAKIIUH, ECIU OJUH U3 https://m.edsoo.ru/fa37c¢94¢
peareHToB J1aH B U30BITKE
OO6m1ast XxapaKTepUCTUKA DJIEMEHTOB

22 P P https://m.edsoo.ru/e79ebfa3
VIA-rpynmsl
AnnotporHbie MOAU(DUKAIINK CEPHI.
HaxoxxnaeHue cepsl 1 €€ coeTMHEHUIM

23 a p Hu https://m.edsoo.ru/5¢3339bd
B NpUpojie. XMMHUYECKHUE CBONCTBA
cepbl
CepoBoJOpO/I, CTPOCHHE,

24 POBOAOPOA, CTP . https://m.edsoo.ru/384dcc68
(dbu3HYecKue U XUMHUYECKUE CBONCTBRA
Oxkcunpl cepsl. CepHasi KMCIIOTA,

25 ¢buznyecKkue 1 XuMU4ECKHe https://m.edsoo.ru/ae5652f6
CBOMCTBA, IPUMEHEHUE
XHUMHYECKUE PEAKLIUH, JICKALLNE B
OCHOBE IMPOMBIIIIJIEHHOTO CIIoco0a
IMOJIYYCHHS CEPHOM KUCIIOTHL.

26 Y P https://m.edsoo.ru/acc7d4bf
XHUMUYECKOE 3arpsI3HEHUE
OKpY>KaroIlIeH Cpebl COEAUHEHUSIMU
cephl
Brruncienne MaccoBoi JOJIU BEIXO/Ia

27 A A https://m.edsoo.ru/7dac2b46
MPOJIYKTa PEaKIuu

28 OO01as xapaKTepUCTHUKA SJIEMEHTOB https://m.edsoo.ru/6bfdf145

VA-rpynmnsl. A30T, pacripocTpaHeHHe
B Iipupoze, Gpu3nueckue u




XMMHYECKHE CBOUCTBA

29

AMMHaK, ero pu3nIecKue u
XMMUYECKHUE CBOWCTBA, MTOJyYeHHE U
pUMEHEHUE

https://m.edsoo.ru/e69bfb89

30

IIpaktuyeckas padora Ne 3 o Teme
«[lomyuenne ammuaka, u3yueHue ero
CBOMCTB»

https://m.edsoo.ru/f4c23a53

31

A3oTHas KUCoTa, €€ GU3nIecKue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/f2d85456

32

Hcnonb30BaHue HUTPATOB U CONEN
aMMOHMSI B KaUeCTBE MUHEPAJIbHBIX
yao0penuit. XuMHyecKoe
3arpsi3HEHUE OKPYXKaroleil cpeibl
COEAMHEHMSIMU a30Ta

https://m.edsoo.ru/7fbdef49

33

dochop. Oxeun pochopa (V) u
dbochopnas kucnora, puznyeckue u
XUMHUYECKUE CBOMCTBA, MOJTYyYCHUE

https://m.edsoo.ru/c8af5f46

34

Hcnonb3oBanue Gocdatos B
Ka4eCcTBE MUHEPAIBHBIX yI0OpECHNUH.
3arpsi3HeHUe NPUPOJHON CPEJIb
dbocharamu

https://m.edsoo.ru/79¢51b82

35

Yraepon, pacipocTpaHEHUE B
npupojie, GU3NIECKUE U XUMUIECKHE
CBOICTBA

https://m.edsoo.ru/eal 6ee43

36

Oxcunpl yriaepoaa, ux pusndeckue u
XMMHUUYECKHE CBOMCTBA.
DKosiorn4yeckue npoOIeMsl,
CBsI3aHHbIE ¢ OKcHJIOM yriepoja (IV)

https://m.edsoo.ru/a6915¢71




37

VYrospHas KUCIIOTa U €€ COJIU

https://m.edsoo.ru/36a13d99

[Ipaktuyeckas padora Ne 4 o Teme
"IlosrydyeHne yriekucioro rasa.

38 https://m.edsoo.ru/4de4a8dc
KauecTBeHHas peakius Ha KapOoHAT-
noH"
[lepBoHayanbHbIe OHATHS 00

39 OpraHUYeCKUX BELIECTBAX KaK O https://m.eds00.ru/822fb263
COCIMHEHHSIX yTepoaa

40 Kpemuuii u ero coequHeHus https://m.edsoo.ru/1e94ee3a
[IpakTrueckast pabora Ne 5. Pemenue

41 aKcnepHuMeHTaHBHHX SANAT TIO TeMe https://m.edsoo.ru/d72fa3e8
«BaxkHenme HeMeTaJUTbl U UX
COETUHEHUSD)
Kontponbnas pabora Ne3 o teme

42 «BaxHeinme HeMeTauIbl U UX https://m.edsoo.ru/fSbae73d
COCTMHECHHSI
OO01mmas XxapaKTepUCTUKA XUMUIECKIX
AJIEMEHTOB — METaJIJIOB.

43 Meranueckas CBsi3b U https://m.edsoo.ru/
MeTaJUIMYecKas KpUCTAININYECKast 83192917
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB
XUMHYECKUE CBOWCTBA METAJLIOB.

44 DNEeKTPOXUMHUECKUH PsijT https://m.edsoo.ru/5a41d1d4
HaIpsHKEHUN METaJlIoB

45 OO6ure ciocoObl NOTYYEHUs https://m.edsoo.ru/

MeTamioB. CriiaBel. BerauciaeHus mo
YPaBHCHHUAM XUMHUYCCKHUX peaKuHﬁ,

435b87d4




C€CJIM OAVH U3 pCarcHTOB COACPKUT

MpUMecH

46 IlonsATHE O KOPPO3UU METAJUIOB https://m.edsoo.ru/2¢28427

47 IllenoynbIe METAIIBI https://m.edsoo.ru/c86edb4a
OKXCHUIBI U TUAPOKCUIBI HATPUSA U

48 g P g P https://m.edsoo.ru/4fdeelae
KaJus

€JIOUHO3EME € MEeTaIbl —

49 Hen qu M HLHUH METAILIBE https://m.edso0.ru/2bb5cf7b
KaJIBIMI U MarHui

50 Baxueiinine coefMHEHUS KaJIbIUs https://m.edsoo.ru/85¢2cal6
O0001IeHNE ¥ cUCTEMAaTH3aAIHSA

51 . https://m.edsoo.ru/593a4ab7
3HAHUNI
JKécTKkoCTh BOMIBI U CIIOCOOEI €€

52 g pree https://m.eds00.1u/86976b9
YCTpaHCHHS
[IpakTrueckast pabora Ne 6 o Teme

53 "YKECTKOCTE BOJBI I METOEI €6 https://m.edsoo.ru/669f6¢cdd
ycTpaHeHus"

54 AroMuHUR https://m.edsoo.ru/37¢792ee
AM@doTepHbBIE CBOMCTBA OKCUIA U

55 Gotep a https://m.edsoo.ru/82b7fa7d
TUAPOKCH]IA

56 Keneszo https://m.edsoo.ru/b3996d2a
O e

57 KCHIBL, THAPORCIIIRT 1 COJH aeiesa https://m.edsoo.ru/c3f79221
(IT) u xenesa (III)
O00011IeHE U CHCTEMATH3A

58 Iil HHC L CHCTEMATHBAMIA https://m.edsoo.ru/dbd9af72
3HAHUH Dips./m.edso0.qu/dbdral /2o

59 [Ipaktuueckas padota Ne 7. Pemenue https://m.edsoo.ru/462adf7f

AKCIEPUMEHTAIIBHBIX 3a7a4 0 TEME
«Baxgeume MeTajuIbl 1 UX




COEIUHEHU
Brruncnenus mo ypaBHEHUSM
XUMHUYECKUX PEaKIU, €ClIi OJIUH U3
eareHToB Jia 30BITKE

60 PCATCHTOB HAM B H3OBITKE Ml 1 https://m.edsoo.ru/a7a5913a
COJIEP>KUT TpUMecH. Brruucnenus
MAacCOBOM J0JIM BBIXOJA MPOIYKTa
peakiuu
O00011IeHIE U CUCTEMATH3ALUS

61 . 1 https://m.edsoo.ru/eed7{912
3HAHUNI
Kontponbnas paborta Ne4 mo teme

62 «Baxkneimue MeTayuIbl U UX 1 1 Apet Mo

5b499218

COEIUHEHUS D
Beme

63 eersa n N\I,aTepHaHH B 1 https://m.edsoo.ru/483adc3a
[MOBCEAHEBHON XU3HU YEI0BEKA
X €CKOE€ 3arps3HeHue

64 HMHICCKOE 3aTpASHEHH 1 https://m.edsoo.ru/f3f919fd
OKpYKaroIIIel CpeJIbl
Po ele

65 b XHMHI B peticr 1 https://m.eds00.1ru/a98127b9
HKOJIOTHUECKUX MPoOIIeM
PesepBuEblil ypok. O0001IEHNE U

66 p yp \I,H 1 https://m.edsoo.ru/1¢364847
cHCTeMAaTH3alus 3HAHUI
Pesepsueblil ypok. O0001IEHNE U

67 p yp 111 1 https://m.edsoo0.ru/56£46bf5
cUCTEMAaTH3aIys 3SHAHUHA
PesepBusblil ypok. O0001IIEHNE 1

68 p yp 111 1 https://m.edsoo.ru/b221b45c¢
cUCTEMAaTH3aIys 3SHAHUHA

OBUIEE KOJIMYECTBO YACOB I10 68 4 7
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHON TPOT'PAMMBI

8 KVIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

ITo Teme: «IlepBoHaYaIbHBIE XUMHYECKUE TTOHITHS»

1.1

pacKpblBaTh CMBICI OCHOBHBIX XMMMYECKUX MOHATHUH: aTowm,
MOJIEKYJIa, XHMHYECKHH 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEILIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJIHAsA), BaJECHTHOCTD,
OTHOCHUTENIbHAS aTOMHasT M MOJIEKYJISIpHas Macca, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIEeMEHTa B COEIMHEHUU, MOJISIPHBIM OO0BEM, XUMHUYECKas peakius,
KIacCUpUKALMs  PEaKIHii:  peakluu  COSAMHECHHS,  PEaAKIHH
pa3NoKEeHUS, PEAKIMU 3aMEIICHHs, peakuu OoOMeHa, 5K30- |
SHAOTEPMUYECKUE pEaKIUU, TeroBoi 3¢ (HeKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEIIeCTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B paCTBOPE

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWMHYCCKHUX MOHATHH H

INPUMCHATH OTHU ITOHATHA IIPU OIIMCAHHUU BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

HCIOJIb30BaTh XUMHYCCKYIO CHUMBOJIUKY IJId COCTABJICHUS (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN

1.4

PaCKpLIBATh CMBICJI 3aKOHOB COXPaHCHUA MacCcChbI BCIIICCTB,
IMOCTOAHCTBA COCTABa, ATOMHO-MOJICKYJAPHOI'O Y4YC€HUsS, 3aKOHa

ABoraznpo

1.5

OIpCaAcIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCANHCHUAX

1.6

KJ'IaCCI/I(bI/II_II/IPOBaTB XUMHUUYCCKUC PCAKIUKU (HO qucily Hu COCTaBy

YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, 110 TeIUIOBOMY 3¢ dekTy)

1.7

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYK) MAcCChI




BEILIECTB

1.8

BBIYUCIIAITD MACCOBYIO OO XUMHYCCKOI'O 3JICMCHTA II0 (bOpMy.]'IC

COCIUHEHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIO BCIICCTBA B PACTBOPEC

1.10

MIPUMEHSTh €CTCCTBCHHOHAYYHBIC METOJbI TIO3HAHUS — HAOIIOICHHE,
U3MEpeHHe,  MOJEIMPOBAaHME,  OKCIEPUMEHT  (pealbHBli U

MBICJICHHBIN )

ITo Teme: «BaxHennme npeIcTaBUTENIN HEOPraHUYECKUX BEIECTB)

2.1

PaCKpbIBaATH CMBICII OCHOBHBIX XHMMHUYCCKUX TMOHSTHH: OKCH I,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OonpecaACIATL NPUHAJIC)KHOCTh BCHICCTB K OHpe,I[CJ'IéHHOMy KJ1accy

COeMHEHUH 1o popmynam

23

KJIACCU(UITUPOBATH HEOPTAHUICCKUE BEIIECTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XMMHUYECKHE CBOICTBa
BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAas ONUCAaHUE IpUMEpaMH

MOJIEKYJIAPHBIX YPABHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUNA

2.5

IMPOrHO3UpPOBATH CBOMCTBA B€IICCTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOKHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaH_IeHI/Iﬁ B Pa3JIMYHLBIX YCIIOBUAX

2.6

CIEAOBaTh MpaBUJIaM [OJb30BAaHUS XMMHUYECKOW TMOCYIOM U
abopaTOpHBIM 00OpYJOBAaHHEM, a TaK)Ke IMpaBHJIaM OOpaIlIeHHus C
BEILIECTBAMH B COOTBETCTBUM C HUHCTPYKLHUSMU IO BBINOJIHEHUIO
a0OpaTOPHBIX XUMUYECKHUX OIBITOB MO TMOJYYEHHIO U COOHMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOIOPOAAa M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHONM MacCOBOM JOJIEM PaCTBOPEHHOIO
BEIIECTBA, MNIAHUPOBATH U NMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 10
pacro3HaBaHUIO pACTBOPOB IIENOYEM M KUCIOT C TOMOIIBIO

WHIUKATOPOB (JIakmyc, (peHondTaaenH, METHIOPaHX U IPyTHe)

2.7

MIPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakiuu

I[To Teme: «llepuogmyeckuii 3akoH u Ilepuoguyeckas cucrema
xumudeckux osnemeHtoB . WM. MenpaeneeBa. CTpoeHHE AaTOMOB.

Xumudeckas cBA3b. OKHUCINTEIIFHO-BOCCTAHOBUTCIIBHEIC PpEaKkum»

3.1

PaCKpbeIBaTb CMBICII OCHOBHBLIX XHUMHWYCCKHUX MOHATHH: AApO aroma,

JIGKTPOHHBIM CJIOM aToMa, aTroMHas opOHTalb, pajuyc aToma,




XAMUYECKasl CBA3b, IMOJSPHAS W HEMOJSAPHAS KOBAJIEHTHAsl CBS3b,
3JIEKTPOOTPULATEIBHOCTh, HWOHHAsl CBSA3b, HWOH, KaTUOH, aHMOH,

CTCIICHb OKHCJICHUA

3.2 KJIacCU(PUITUPOBATh XUMUUECKHUE IIIEMEHTHI
ONHUCHIBaTh M XapakTepu3oBaTh TabmuuHyro (opmy [lepmomuueckoit
CUCTEMbl XMMHYECKUX JJIEMEHTOB: pa3jiMyaTh IOHATUS «TJIaBHAs
33
noarpynna (Arpynma)» u «mnobouHas mnoarpynmna (brpymnma)y,
«Mambie» U «OOJBIINE) MEPUOIBI
packpsiBaTh cMbica Ilepuomnueckoro 3akona .M. Menneneesa:
14 JEMOHCTPUPOBATH TTOHUMAHHUE MTEPUOINYECKON 3aBUCUMOCTU CBONCTB
' XUMHUYECKHUX DSJIEMEHTOB OT uUX TmoioxeHus B Ilepumonnueckoit
cucreme
COOTHOCUTh  OOO3HAa4YeHHUs, KOTOpble HMEIOTCA B  Tabmuie
«Ilepuoguueckas  cucremMa  Xxumudeckux  anemeHtoB .U
3.5 MeHaeneeBa» ¢ YHCIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB M 3apsAn sjapa, oOiiee 4Yucio
ANIEKTPOHOB U PACTIPEACTICHUE UX TI0 AIIEKTPOHHBIM CIIOSIM)
36 ONpEAENATh  CTENEeHb  OKHCIEHUS  DIIEMEHTOB B  OMHAPHBIX
' COCTMHECHHMSIX
37 ONpeAeNsATh BHUJA XUMHUYECKOM CBs3M (KOBaJeHTHas U HOHHas) B
' HEOPraHUYECKUX COCAMHEHUSIX
9 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThl OCBOCHHUSI OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yjabrara

1

[To Teme: «BelecTBo 1 XUMUYECKask PEAKIU»

1.1

pacKpblBaTh CMBICI OCHOBHBIX XUMHUYECKHX TIIOHSTHI: pacTBOp,
AJEKTPOJINTBL, HEJJIEKTPOJIMTHI, 3JIEKTPOJUTHYECKAs AMCCOLMALIMS,
peakiuuu MOHHOTO OOMeHa, KaTajlu3aTop, XMMHUYECKOE paBHOBECHE,
oOpaTtumMble u HEoOpaTUMBbIe peaxium,
OKHCJINTEIIbHOBOCCTAHOBUTENbHbIE peaxkiu, OKHCIIUTEb,
BOCCTAaHOBUTENIb, OKHCIEHHE U BOCCTAHOBJIEHUE, aJUIOTPOMHS,

aMQOTepHOCTh,  XHMHYECKasi  CBsi3b  (KOBaJICHTHAasi,  MOHHas,




MeTaJlJIM4ecKasi), KpUCTAJUIMUecKas pemérka, CIUIaBbl, CKOpPOCTb

XUMHUYECKON peakIuu

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKHUX MOHATHI H

IMPUMCHSATH 3TU IMMOHATHS ITPU OITMCAHUHN BCHICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YPABHEHHS DJIEKTPOJIUTHYECKON IHCCOLMALMHA KHCIOT,
LIEJIOYEH U COJIEH, IOJIHBIE M COKpAUICHHBIE YPABHEHUS pPEAKLUU

MOHHOTO 0OOMEHa

1.4

PaCKpbeIBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

oCpeACTBOM COCTABJICHUSA JJICKTPOHHOI'O OajaHca 3THUX pCaKI_[I/Iﬁ

1.5

IIPOBOJUTH PACYETHI 10 YPABHEHUIO XUMUYECKOU pEeaKuU

Ilo Temam: «Hemerayuibl U WX coequHEHUSA» U «MeTaibl U HUX

COECIMHEHUS

2.1

XapaKTepU30BaTh (OMUCHIBAThH) OOIIHE U Crienn(PHUIecKue XUMUISCKIE
CBOMICTBa IMPOCTBIX MU CJOXHBIX BCIICCTB, MOATBCPIKJAASA OIMMCAHUC
IIpUMEpPaMu MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHHMM COOTBETCTBYIOIIMX

XUMHNYCCKHX peaKuHﬁ

2.2

COCTaBJISITb YPAaBHCHHA peaKuHﬁ, MOATBCPKKAAIOIMIUX CYHICCTBOBAHUC

TCHETHYCCKOM CBS3U MCXKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB
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IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUSA XUMHUUYCCKUX HpeBpaIlICHI/Iﬁ B PA3JIMYHBIX

YCIOBUAX
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CIEAOBaTh MpaBUJIaM IMOJb30BAaHUS XHUMHUYECKOW TOCYIOM U
1a00OpaTOPHBIM 00OpYJAOBAaHHEM, a TAKXKe IMpaBHJIaM OOpaIlIeHHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMUSMH IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB MO TMOJYYEHUIO W COOHMpaHUIO

ra3000pa3HbBIX BEIIECTB (aAMMHAaKa U YTICKUCIIOTO ra3a)

2.5

NPOBOJUTHh PEAKIMM, MOATBEPKIAIONINE KayeCTBEHHBIH COCTaB
pa3IUYHBIX BEHIECTB: PACIO3HABAaTh OINBITHBIM IYTEM XJIOPHI-,
Opomuza, wuomuia, kapbonar, ¢ocdar, cummkar, cyibdar,
THIPOKCUINOHBI, KaTHOHBI aMMOHUS, MOHBI HM3YYEHHBIX METaJIOB,

NMPUCYTCTBYIOIINEC B BOAHBIX PACTBOPAX HCOPIraHUICCKUX BCIICCTB

ITo Teme: «XUMHUS U OKpYXKArOILasi Cpear

3.1

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MOHSATHUH: HI[K

BCIICCTBA,; KOPpO3Usd METAJIJIOB




3.2

MPUMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTCIIEHON JEATEIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, OO0OOIIeHHe, CHCTEeMaTU3aIHIO,
BBISIBJICHHE TPHYUHHO-CJICIICTBEHHBIX CBSI3ed — I U3yYCHUS
CBOMCTB BEIIECTB M XHUMHUYECKHUX pEaKIUW; eCTEeCTBEHHOHAYYHBIC
METOJIbI TIO3HAHWS — HAONIOICHUE, W3MEpPEHHUE, MOJCIHPOBAHUE,

9KCIIEPUMEHT (peabHbIN U MBICJICHHBIN)




IHNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/leP:KaAHUS

1

HepBOHaanBHI:Ie XHUMHUYCCKUEC ITOHATHA

1.1

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€lIOBEKa. XHMHUS B CHCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTrHoe COCTOSTHUE

BE€IICCTB

1.2

ITonsarme o MeTonax mo3HaHusA B XuMuH. Yucrtele BemecTsa 1 cMmecu. CriocoOb!

paszesieHus: cMecen

1.3

ATOMBI H MOJICKYJIBI. Xumuueckue d3neMeHThl. CHMBOJBI  XMMHYECKHX

a51eMeHTOB. [IpocThie U c10kKHbIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuueckas ¢popmyra. BalleHTHOCTP aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcuTenbHass  aTOMHas  Macca.
OTtHocuTenbHas MOJEKyJIsipHast Macca. MaccoBasi 0151 XMMUYECKOTO JIEMEHTA

B COCIUMHCHHNU

1.5

KomnuectBo BemectBa. Monb. MonsipHasg Macca. B3auMocBsI3bp KOJIMYECTBaA,
Macchl M 4HCIa CTPYKTYPHBIX €IMHUI] BemiectBa. Pacuérel mo ¢opmynam

XUMHNYCCKHUX COCI[I/IHGHI/Iﬁ

1.6

Ousnueckue U XUMUYECKUE sBJICHMS. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMUYeCcKHe ypaBHeHus. Kimaccudpukarms

XUMUYECKUX PEeaKinii (COeTMHEHMS, PAa3JIOKEHUS, 3aMEIICHUs, 0OMEHA)

1.7

XUMUYECKUI IKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, C MIpaBHIIaMu
paborel B saboparopuu U npuémMamu oOpamieHus ¢ J1abopaTOPHBIM
obopyoBaHHEM, HW3yY€HHWE W ONUCaHWE (PU3NYECKUX CBOHCTB 0Opa3IOB
HEOPraHMYeCKUX BeLIecTB, HaOmoneHue Qu3nueckux (MIaBIEHUE BOCKA,
TasHUE JIbJIa, paCTUPaHUE caxapa B CTYIIKE, KUIIEHUE U KOHJIEHCAIUsl BOJbI) U
XUMHUYECKUX  (TOpeHHe CBeuYd, MPOKATUBAaHUE MEIHOW  IMPOBOJIOKH,
B3aMMOJICCTBUE MeJla C KHCIOTOM) SBJICHUH, HAOIIOJCHUE M OIKMCAHHC
MPU3HAKOB TMPOTEKAHHWA XHUMHUYECKHUX peakuuid (pa3jioxeHHe caxapa,
B3aUMOJICHCTBHE CEPHOM KHUCIOTHI C XJOpPUAOM Oapusi, pa3ioKeHue
runpokcuna meau(ll) nmpu HarpeBaHuu, B3aMMOZEMCTBHE JKeje3a C PACTBOPOM

conu Mequ(Il), nzyuenune cnocoboB pasneneHust cMecei (¢ TOMOIIbI0 MarHuTa,




(bunpTpoBaHUE, BBIMAPWBAHKE, TUCTUIUIALMS, Xpomarorpadus), MpoBeICHUE
OYHNCTKHN HOBapeHHOﬁ COJik, Ha6JIIO,Z[€HI/Ie " OIMMCAaHHUC PE3YJIbTATOB IIPOBCACHUA
OTBITA, WUTIOCTPHPYIOMIETO 3aKOH COXPAaHEHHWS MAacChl, CO3IAaHHE MOJeIei

MOJIEKYJ (IIapOCTEPKHEBBIX)

Baxwueiiue MNpEACTAaBUTCIIN HCOPraHNYCCKUX BCIICCTB

2.1

Boznyx — cmecp razo. CocraB Bosgyxa. Kuciopon — sineMeHT M IIPOCTOE
BeulecTBo. Haxoxxnenue kuciopojga B mpupoje, pusmueckue m XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kuciopoaa. CrocoOsl
NOJYYEeHUsI KHUCIOopoJa B Ja0OpaTOpHH M NPOMBINLICHHOCTH. KpyroBopoT

Kkuciopoja B mpupoje. O30H — auioTponHas MoaupuKalus KHCIopoa

2.2

TennoBoii > peKT XUMUUECKON peakiuu, TEPMOXUMUYECKUE YPABHEHHUS, IK30-
U SHJOTEPMUYECKHE peaKkuu. TOIINBO: Yyroiib U METaH. 3arpsi3HeHHUE BO3/yXa,

yCUJICHHE TTapHUKOBOTO 3¢ (deKTa, pa3pyIieHue 030HOBOTO CIIOS
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Bomopon — snemeHT m npocroe BemecTBo. Haxoxnenue Bonopoza B IPUPOIE,
¢u3nyeckue W XHMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI IOMYYEHHS.

Kucinorte! 1 conu
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Momnsipablit 00bEM ra3oB. PacuéTel Mo XUMUYECKUM YpaBHEHUSIM

2.5

®duszuyeckue CcBoMcTBa BOoAbl. Boma kak  pacTBopuTenb. PacTBOpEI.
HacelieHnble U HEHACHIIIEHHBIE PAaCTBOPHI. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBasg 40711 BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBaHus. Ponb pacTBOpoB B MpupoJe U B KU3HU uejoBeka. KpyroBopor
BOABl B TMpuUpoJe. 3arps3HeHUE NPHUPOAHBIX BoA. OXxpaHa W OUYKCTKA

IPHUPOIHBIX BOJ

2.6

Knaccudukanus wHeopranmyeckux coenuneHuit. Oxcunapl. Knaccudukanus
OKCHJIOB: cosieoOpa3yrome (OCHOBHBIC, KHCJIOTHBIE, aM{(OTepHbIe) U
HecosieoOpaszyrone. Homenknatypa okcuaoB. Dusndyeckue M XHUMHYECCKUE

CBOMCTBA OKCHUJIOB. [losrydeHune okcuaoB

2.7

OcnoBanmst. Knaccudukanmss ocHOBaHMA: MIETOYM H  HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTtypa ocHOBaHW. DPU3NYECKHE U XUMHUYECKHE CBOMCTBA

ocHoBanuil. [lomydyenue ocHoBaHUNI

2.8

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucior. Dusnueckue u
XUMHYECKHE CBOMcTBa KucIOT. Psang aktuBHoctH MeTayuioB H.H. Bekerosa.

HOJ’IyLICHI/Ie KUCJIOT

2.9

Comu. Homenknarypa cosneidl. @U3N4YeCKUE M XUMUYECKUE CBOMCTBA COJIEH.




[Tonmydyenue coneu

2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPTAHUYICCKUX COG,Z[HHCHI/IP'I

2.11

XUMHYECKUH  HKCIIEPUMEHT: KA4eCTBEHHOE  ONPEIEICHUE  COJAEpkKaHUs
KHCJIOpOJa B BO3AYXE, IOJyuYE€HUE, COOMpaHuE, paclno3HaBaHUE U H3YyUEHUE
CBOICTB KHCIIOpOJa, HAOIIOJeHHE B3aUMOJEUCTBHUS BEILECTB C KHCIOPOAOM U
yCIJIOBUSI BOZHUKHOBEHMS U NPEKPALLEHUS TOPEHUs (II0’Kapa), O3HAKOMIIEHHUE C
oOpa3uaMi OKCHJIOB U ONHMCAHHE WX CBOMCTB, IMOJIy4€HHE, COOUpaHue,
pacro3HaBaHWe W W3Yy4YEeHHE CBOWCTB BOAOpoAa (TOpeHHE), B3aUMOACHCTBHE
Bozopoaa ¢ okcuaom Menu(Il) (Bo3MOKHO MCIIOIB30BAHNE BUIEOMATEPHUAIIOB),
HabOmoqeHne oOpa3loB BEUIECTB KOJIMYECTBOM | MOJb, HCCIEI0BaHUE
0COOEHHOCTEeH pacTBOpEHHs] BELIECTB C Pa3IMYHOW PAaCTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAacCOBOW J0JIEM pacTBOPEHHOTO
BEIIIECTBA, B3aUMOJCWCTBUE BOJBI C MeTallaMM (HAaTpUEM U KajblUeM)
(BO3MOXKHO HCHOJIb30BAaHUE BHUJEOMATEPHUATIOB), OIPENEICHUE pPACTBOPOB
KUCJIOT W WIeJIoYeld C MOMOIIbI0 HHIMKATOPOB, HCCIEAOBaHHE 00pa3loB
HEOPraHWYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB, HAOJIOJICHUE W3MEHEHUs
OKpacKM HWHIMKATOPOB B pPACTBOpPAX KUCIOT W LIENOYEH, H3y4YECHHE
B3aumoeiicTBus okcuga memu(ll) ¢ pacTBopoMm cepHON KHCIOTBI, KUCIOT C
METaJUIaMH, PEAKIUN HEUTpaIU3alliy, IT0OJTyYEHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHUE OJIHOTO MeTajyla JpyruM M3 pacTBopa COJHU, pEUICHUe
SKCIIEPUMEHTAJIbHBIX 3a/ad 1o TeMe «BakHellne Kiacchl HEOPraHMYECKHX

COCTUHEHUI

[Tepuoanueckuii 3axon u [leprognueckas cucteMa XUMUYECKUX JIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMoB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINU

3.1

[lepBbie TOMBITKH KiIacCH(DUKAMU XUMHUYECKUX dlieMeHTOB. [loHaTHe o
Ipynmnax CXOAHBbIX 3JICMCHTOB (H_ICJ'IO‘-IHBIG n ICIO0YHO3CMCIIBHBIC MCTAJIJIBI,
raJioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOphIe 00pa3yloT ampOTepHbIC

OKCHUIBI U TUAPOKCHUbI

3.2

IIepuonnueckuit 3akoH. [lepuoanueckas cucreMa XuMUYECKUX 1eMeHTOB J[.H.
Meneneena. Kopotkonepuonnas u JUIMHHOIIEpUOIHAS (bopMbI
[lepuonnueckont cucrembl xuMuueckux odnemeHtoB J[.M. Menneneesa.
[Iepuonsl m rpynnbl. PU3MYECKUN CMBICI HOPSJKOBOIO HOMEpPA, HOMEPOB

Nepuoaa U rpyuiibl 3JICMCHTA
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Ctpoenue atomoB. CoctaB aToMHbIX siaep. M3oTombl. Dnektponsl. CTpoeHue




IEKTPOHHBIX 000/04eK aTroMoB IMepBbIX 20 XMMHUYECKMX 3IIEMEHTOB
ITepuonnueckoii cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA MO ero nonoxkeHuto B [lepuoanueckoit cucrteme .M. Menaeneena

3.4

3aKOHOMEpPHOCTH HW3MEHEHMSI paJnyca aTOMOB XUMHUYECKUX DSJIEMEHTOB,
METAUIMYECKUX M HEMETAUINYECKUX CBOMCTB MO TIpyINamM H IEpUOIaM.
3nauenue [lepuonmueckoro 3akoHa u [leprmoauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB I pa3BUTUs Hayku M npaktuku. .M. MenneneeB — yuy€Hblil U

rpak1aHUuH

3.5

Xumuueckass cBsizb. KoBaneHTHas (MOJsIpHAsT W HEMOJSIPHAsl)  CBSI3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTb XHUMHYECKUX 31eMeHTOB. MloHHas CBA3b

3.6

Crenenb okucieHus. OKHUCIMTEIIFHOBOCCTAHOBHUTEIIBHEIC pe€aKuuu. Hpoueccm

OKHCJICHHS W BOCCTaHOBJICHUA. OKUCIUTEIIM U BOCCTAHOBUTECIIH

3.7

XUMHUECKUH OSKCIIEPUMEHT: H3Y4YeHHE OOpaslloB BEIIECTB METAIOB U
HEMETAJUIOB, B3aUMOJEHUCTBUE TUAPOKCHUAA LUHKA C pPAacTBOPAMU KHUCIOT U
LIEJI0YEH, TIPOBEICHUE OIIBITOB, WIUIIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peaKkuil (ropeHue, peaku pa3ioKeHUs, COSTUHEHMS])

9 KUIIACC

Kon

HpOBepHEMbIﬁ 3JIEMEHT COACPKAaHUSA

BemectBo n xumnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuit 3akoH. Ileproaudeckas cucrema XuMu4eckux aieMeHToB J[.1.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB
XUMHUUYECKUX DJIEMEHTOB IEPBBIX TPEX IEPUOJOB, Kalvs, KaJIbLUsi M HX
COCAMHEHHU B COOTBETCTBUM C TOJIOKEHHEM 3JieMeHTOB B llepuomnueckoit

CUCTEMC U CTPOCHHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHMIbl XMMHYECKOM CBA3M. THIBI KpUCTAJTIMYECKHUX
pEETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUINYECKON PEILETKH
U BUJa XUMHUYeCKOH cBs3u. Knaccuukanus u HOMEHKIATypa HEOPraHUHIECKUX
BELIECTB (MEXAyHapoAHas U TpUBHAJIbHAs). XMMUYECKHUE CBOWCTBA BEIIECTB,
OTHOCSIIMXCS K PA3JIMYHBIM  KJIaccaM  HEOPTaHWYECKUX  COCIUHCHMM,

FCHCTUYCCKAA CBA3b HCOPTaHUYCCKUX BCIICCTB

1.3

Knaccugukanus XMMAYeCKUX peakluii M0 pa3IuyHbIM MpU3HaKaM (110 YUCITY U

COCTAaBY YYAaCTBYIONIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3(deKTy, 1o




U3MEHEHHIO CTETNEeHEH OKHMCIEHHS XMMHMYECKHX 3JIEMEHTOB, 110 OOpaTHMMOCTH,
[0 yYacTUIO KaTaau3aropa). OK30- M  OJHJOTEPMHUYECKHE pPEaKLUH,

TEPMOXUMHNYCCKUEC YPAaBHCHHUA. IlonsTue o CKOpPOCTH XHUMHYCCKOU p€aKkuuun

1.4

[TonsiTne 00 0OpaTUMBIX W HEOOPATHUMBIX XMMHYECKUX peaknusx. [loHsTue o
TOMOTEHHBIX M T€TEPOreHHBIX peakiusaX. [[oHATHE 0 XMMHUYEeCKOM PaBHOBECHH.
q)aKTOpI)I, BJIMAIOIIUME Ha CKOPOCTH XUMHAYECKOU PCakKiun MW IIOJIOKCHUC

XUMHUYCCKOI'O paBHOBCCHUA

1.5

OKHUCITUTENbHO-BOCCTAHOBUTENIBHBIE  PEaKLUH, JIEKTPOHHBIN Oananc
OKHCJIUTEIIbHO-BOCCTAHOBUTENbHOM  peakuuu.  CocraBieHUE  ypaBHEHUMH
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUMH C HCIHOJb30BAHUEM METOJa

AJIEKTPOHHOTO OanaHca

1.6

Teopust AMEKTPOIIUTUUECKONW IUCCOLMALUN. DIEKTPOIUTHl U HEIIEKTPOJIUTHI.
Karnonsl, aHMOHBI. MeXaHU3M JUCCOLMALMK BEIIECTB C Pa3IMYHBIMH BUAAMHU
XUMU4eckoi cBsa3u. Crenenp nucconuanuu. CUiIbHBIE U claOble AJIEKTPOJIUTHI.
Peaknuu nonHoro obmeHa. YcCloBUs MPOTEKAHUS PEAKIM MOHHOTO OOMEHa,
IIOJIHBIE M COKpALIEHHBIE HOHHBIE ypaBHEHMs peakuui. CBONCTBa KHUCIIOT,
OCHOBAaHUII U cojlel B CBETE€ MPEACTAaBIECHUI 00 3JIEKTPOJIUTHUECKON

AUCCOIIMallNu. KauecTBeHHbIC pC€aKuuu Ha HOHBI. Ilonsarue o TUAPOJIU3C coJieit

1.7

XUMUYECKUH HKCICPUMEHT: O3HAKOMJICHHE C MOJCISIMH KPUCTAJUTMYECKUX
pPEIIETOK HEOPTaHWYECKUX BEIIECTB — METAUIOB W HEMETauioB (Tpadura u
anmMasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPHs); UCCIICIOBAHHE 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOW pEaKIMu OT BO3JICHCTBUS pPA3NUYHBIX (AKTOPOB;
WCCIIC/IOBAaHUE  AJIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpoliecca
JMCCOIMAIIMM  KUCIIOT, TIeJo4Yed u coliell (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX IMPU3HAKU
MPOTEKAHUs PEaKIii MOHHOTO oOMeHa (00pa3oBaHKE OCa/iKa, BBIJCICHHE Ta3a,
o0pa3oBaHHE BOJbI); OIBITOB, HWJUIIOCTPUPYIOUINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEIILHBIX pPEaKIUil (TOPEHUE, PEaKIH Pa3IoKEHUs, COCIUHCHHUS);
pacrno3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TOMOMIbIO KAYECTBEHHBIX PEAKIUil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramis! 1 ux COCIMHCHUA

2.1

OO6mrast  xapakTtepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u GU3NYeCKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIpUMEpe XJjopa

(BS&HMO,Z[CIZCTBHC C MCTalllaMH, HCMCTaJlllaMU, H_IeJ'IO‘IaMI/I). XJ'IOpOBOI[OpO,Z[.




ConsgHas KHUCIIOTa, XMMUYECKUE CBOMCTBA, MOJyYeHUEe, MpuMeHeHue. JleiicTere
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHM3M 4YesnoBeKa. BakHeWlne XJIOpUIbl U HUX

HaXO0XJAEHUE B MPUPOJIE

2.2

OO6mrast xapakrepuctuka snemMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC CTeNeHH OKucieHus. CTpoeHue u Gu3nYecKue CBOWCTBA
MPOCTBIX BEMICCTB — KHCIOpOJa W Cepbl. AJUIOTPOIHBIE MOIUPUKAINN
KHCJIOpo/ia U cepbl. XUMHUYECKHe CBoicTBa cepbl. CepoBOJOPOJ, CTPOCHHE,
duznyeckue W XUMHUYECKUEe CBOHCTBA. OKCHIBI Cephl KaK MPEICTaBUTEIN
KHUCJIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHYECKHE CBOWCTBA
(oOmume Kak mpeacTaBUTENs Kiiacca KUCIOT U crnenuduyueckue). XUMUYECKUE
peaKIuy, JeKalue B OCHOBE MPOMBIIIICHHOTO croco0a IMOydeHHsl CepHOU
kucnothl. [Ipumenenune. Comu cepHOM KHCIOTHI, Ka4eCTBEHHAs peakius Ha
cynb(ar-uoH. HaxoxxneHue cepbl U €€ COCTUHEHHH B MpHpOJe. XUMHUECKOE
3arpsi3HEHUE OKPYIKAIOUICH CPEeIbl COCAMHEHUSMH Cepbl (KHCIOTHBIC TOMKIH,

3arpsi3HEHUE BO3yXa U BOJJOEMOB), CIIOCOOBI €T0 MPeI0TBPAILCHHS
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OOmast xapakTepucThka 3JIeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpPOSHHS
aTOMOB, XapaKTepHbIE CTENIEHU OKHUCIEHUsS. A30T, paclipoCcTpaHEHHE B IPUPOJIE,
¢dusnueckue U XxuMuueckue cpoiictsa. Kpyrosopor a3ora B npupojae. AMMUaKk,
ero (Qu3MyYecKre W XUMHUYECKHUE CBOMCTBA, MoiydeHue u npumereHue. Comau
aMMOHHUA, HX (QU3NYECKUE U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE.
KauectBenHnasi peakiysi Ha MOHBI aMMOHHS. A30THAasi KHCIIOTa, €€ MOJydYeHHUe,
busznyeckue W XUMHYECKHE CBOMCTBa (00IIMEe KakK MpeacTaBUTENsl Kiacca
KACIOT U crneun¢udeckue). Vcnoiapb3oBaHue HUTPATOB U COJEH aMMOHUS B
KaueCTBe MHHEPAJIbHBIX yJA00pEeHHH. XUMHUECKOE 3arpsi3HCHHE OKpY Karolie
CpeAbl COETUHEHUSAMH a30Ta (KHCIOTHBIE OXKAHU, 3arpsI3HEHUE BO3yXa, MIOYBbI

1 BOJOEMOB)
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®ocdop, amnorponnsie Monupukanuu docdopa, puznyeckue U XUMHUYECKUE
cBoiictBa. Oxcua ¢ochopa(V) u dochopHas kucnora, ¢Gu3MUecKue Hu
XUMHYECKHE CBOHCTBa, monydeHue. Mcmosb3oBanue (ochaTtoB B KadecTBe

MUHEPATBHBIX YI00pEHHUIA

2.5

Obmas xapakrtepuctuka 31eMeHToB I[VA-rpymnmbel. OCOOEHHOCTH CTpPOCHUs
aTOMOB, XapaKTepHblE CTENEHU OKHUCIEHUS. YIVIEpOoJ, aJUIOTPOIHBIE
Moau(duKanuM, pacrnpocTpaHeHHe B Npupoje, (U3MUecKue M XUMHUYECKHe
cBoiicTBa. AncopOuus. KpyroBopot yriaepoaa B mpupoje. OKCHIIBI yTaepoaa,
X (U3NYECKHE W XHUMHYECKHE CBOMCTBA, NEHCTBUE HA JKHUBBIC OPTraHU3MBI,

IMMOJIYYCHHEC U IMPUMCHCHHUC. ODKOJIOTHYECKHE HpO6J’IeMH, CBA3aHHBIC C OKCHMJOM




yriepona(lV); rumoresa rno0GanbHOTO TOTEIUICHHWS KIWMAaTa; MMapHUKOBBINA
apdekr. YrompHas KHUCIOTa U €€ CONMU, UX (PUINYECKUE M XUMHUYECKHE
CBOWCTBa, TOJy4YeHHEe W NMpuMeHeHHWe. KadecTBeHHAss peakius Ha kapOoHAT-
nonbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U

CEJILCKOM XO35ICTBE

2.6

[TepBoHAaYaIbHBIC MOHATHS 00 OPTaHWYCCKUX BEIISCTBAX KAK O COCIUHEHUSX
yraepoaa (MeTaH, STaH, STWIEH, AaleTUJIeH, STaHOJ, IJIMIEPHH, YKCyCHas
kuciora). x cocraB u xumuueckoe crtpoeHue. lloHsarne o OUONIOTHYECKU
BAKHBIX BEILECTBaX: XHpax, OelKax, yrieBoJaXx — M HUX POJIU B IKHU3HU
yesnoBeka. MarepuaibHOE€ €JUHCTBO OPraHUYeCKMX M HEOPraHUYeCKHX

COE€IUHEHUN

2.7

Kpemunmii, ero ¢Qusnyeckue © XHUMHYECKHE CBONCTBA, TIOJYyYCHHE W
npumenenue. CoenuHeHus: KpemHusi B mpupoze. OOmmue mpeacTaBieHus 00
okcuze kpemHus(IV) u kpemuueBoi kucinore. CHIMKATBI, UX UCIOJIb30BAHUE B
ObITY, METUIIMHE, MPOMBIIIEHHOCTU. BaxkHelme cTpoutenbHble MaTepHUabl:
KepaMHKa, CTEKJO, IIeMEHT, OeToH, xene300eToH. [IpoGiembl Ge30macHOTO

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCpUaioOB B HOBCC,Z[HGBHOP'I KU3HU

2.8

XUMHUYECKUI HKCHEPUMEHT: M3ydeHHEe 0Opa3lioB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISIHOW KHCJIOTBI; IPOBEJICHUE KAUYECTBEHHBIX PEAKLUN Ha XJIOPHI-
WOHbl M HAOJIOJEHHE IPU3HAKOB HUX IPOTEKaHMS; OIBITHI, OTPAXKAIOIINE
¢u3nueckrue 1 XMMUYECKHUE CBOMCTBA T'aJOT€HOB U MX COCAMHEHHMH (BO3MOXKHO
UCIIOJIb30BaHUE BUEOMATEPHUAIOB); O3HAKOMJIEHHE C 00paslaMu XJIOPUJOB
(raJloreHU10B); O3HAKOMJIEHHE C oOpaslaMu cepbl U €€ COEJUHEHUSIMU
(BO3MOXXKHO  HCIIONB30BaHME BHIEOMATEpPHAIOB); HAOIIOACHHME Tpolecca
oOyrivMBaHHUs caxapa TOJ JECWCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3yuyeHHe XMMHUYECKUX CBOMCTB pa30aBiIeHHON CEpPHOM KHUCIOTHI, IPOBEACHUE
KaueCTBEHHONW peakuuu Ha cyab(ar-uoH U HaOMI0JeHUEe Tpu3Haka e¢€
NPOTEKAHUs; O3HAKOMJIEHHE C (PU3NUYECKUMU CBOMCTBaMU a30Ta, pocdopa u ux
COEIUHEHUM (BO3MOXHO HCIIOJIb30BAHHWE BUJEOMATEPHANIOB), O0Opa3laMu
a30THBIX U (ochOpHBIX yIOOpEHUH; nojyueHue, cooupanue, pacrno3HaBaHue U
U3y4YEHHE CBOMCTB aMMMaKa; IPOBEICHHME KaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHMsI W (ochar-uoOH M U3yYCHHME INPU3HAKOB HUX IPOTEKAHUS,
B3alMOJIEICTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTBHI C MEIBIO (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB); HM3yUEHUE MOJIENed KpHUCTaNINYECKUX
pewéTok anmasza, rpadura, (¢QyJUlepeHa; O3HAKOMJIEHHE C IPOLIECCOM

azcopOLMu pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM




MPOTHBOTAa3a; TOIy4YeHUE, COOMpaHHWe, PAacllO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKUCIIOrO Ta3a; IMPOBEJCHHE KadeCTBEHHBIX peakiuidi Ha KapOoHAT- H
CIJIUKAT-HOHBl W W3y4YCHHWE NPU3HAKOB HX TMPOTEKAHHS;, O3HAKOMJICHHE C
NPOAYKIMEH CHUIMKATHOM NPOMBINUIEHHOCTH; pPEUICHHEe SKCHEepUMEHTAIbHBIX

3a71a4 110 TeMe «BakHenie HeMeTaUIbl U UX COETUHEHUI

Mertannsl 1 uX COCANHCHUA

3.1

OO6mrast XapaKTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxkeHuss B llepmomnueckor cucreme xumuueckux anemeHtos J[.U.
MenneneeBa u ctpoeHus: aroMoB. CTpoeHHe MeTAIIIOB. MeTallmnyeckas CBsi3b U
METANINYECKass  KpUCTAJUIMYECKass pemeérka. OJIEKTPOXUMHUYECKUN  psi

HaIPsHKEHUN METaJlIoB

3.2

dusnyecknue U XMMHYECKHE CBOICTBa MeTayuioB. OOmme cnocoObl MoTydeHHs
MeTauioB. [loHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
Koppo3uu. CruiaBbl (CTalb, YyTyH, AIOPATIOMUHUM, OpOH3a) U MX IPUMEHEHUE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[lenoynsle MeTawIbl: MOJIOKEHHE B Ileproanyeckod cHCTEME XHUMHYECKHX
anemeHnToB JI.M1. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaX0)KJIEHUE B MPUPOJE.
dusnyecKkre U XMMHUYECKHUEe CBOICTBa (Ha mpuMepe HaTpus U kanus). Okcuasl U
TMIPOKCUbI HaTpus U Kanusd. IIpuMeHeHue IIeNOYHbIX MeTauloB U HX

COEIUHEHUN

3.4

[IlenoyHo3eMeNbHBIE  METaIbl MAarHuii W KaJIblUM:  IIOJOKEHHE B
[Tepuoanueckoii cucreme xumuueckux anemeHToB .M. Menaeneesa; ctpoenue
UX aTOMOB; HaXOXXJeHHE B mpupone. Puznueckue M XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kajubliusd. BaxkHedme coeauHEHUs KaubIUs (OKCHUI, THUAPOKCHII,

conn). JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS

3.5

AnromyHui: nonoxenue B Ilepuoauueckoil cucreMe XHMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa; CTpOo€HME aToMa; HaxOXAeHHWE B npupone. Pusnyeckue u
XMMHUUYECKHE CBOMCTBA aIOMHUHUS. AM(OTEpHbIE CBOMCTBA OKCHIA U TMIPOKCH/IA

AJIITOMHHUA

3.6

Keneszo: nonoxenue B [lepuonnueckoit cucreme XuMU4eckux sineMentos /. 1.
MeHnpeneeBa; CTpOCHHE aroMa; HaxOXJACHHE B mpupojae. Dusmueckue Hu
XUMUYECKHe CBOMcTBa jxene3a. Okcunbl, ruapokcuasl u conu sxenesa(ll) u

xene3a(Ill), ux cocras, cCBOMCTBA U TTOTyYEHUE

3.7

XuMudeckui OKCIICPUMCHT: O3HAKOMJICHUEC C 06p33HaMI/I MCTaJlJIOB M CIIJIaBOB,

X (U3UYECKUMH CBOMCTBAMH; H3yU€HHE pE3yJIbTAaTOB KOPPO3UH METAJUIOB




(BO3MOXHO HCIIOJIH30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICHCTBUSL OKCHJAa Kajblusi M HATpus C BOJAOM (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATCPUAIIOB); HCCJICIOBAHUE CBOWCTB JKECTKOH BOJIBI;
mpolecca TOpeHus JKele3a B  KHcIopoae (BO3MOXKHO — HCIIOJIB30BaHUE
BHJICOMATEPHAJIOB); MPU3HAKOB MPOTCKAHMS KAYSCTBECHHBIX PEAKIUN HA HOHBI
(Maramsi, Kanblus, amromMuHus, 1uHka, skenesa(ll) u xenesa(Ill), memu(ID);
HAOIIO/IEHUE U OMUCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMHU HATpPHS,
Kamuss M Kaubuus  (BO3MOXKHO — HCIIOJIb30BaHUE  BUJAEOMATEpUAsOB);
uccienoBaHne aM()OTEPHBIX CBOMCTB TUAPOKCHIA AIIOMHHHUS U THAPOKCHA
[IUHKA; pEIICHNEe dKCIIEPUMEHTAITLHBIX 3a/1a4 TI0 TeMe «BakHeHIe MeTauIbl |

HUX COCAUHCHUA»

XuMUS U OKpY’Karolias cpeaa

4.1

Hosrie MaTepurajibl U TCXHOJIOIUH. BemectBa u MaTepuajibl B IMOBCEIHEBHOM
JKM3HU YEJIOBEKa. XUMHS U 300pPOBLE. bes3omacHoe HCIIONB30BaHNUE BEIIECTB M
XHUMHNYCCKHX peaKHI/Iﬁ B 6I>ITy. HepBa;I nmoMomb Ipu XUMHUYCCKUX OXKOIaX H

OTPABJIEHUAX

4.2

OCHOBBI ~ 3KOJIOTMUYECKOW  TPaMOTHOCTH.  XUMHYECKOE  3arps3HEHUE
okpyxkatomei cpeasl [1JIK. Ponb XxuMuu B pelieHHH 3KOJOTHYECKHUX MPOOJIEM.
[TpupoaHbIle HCTOYHHMKM YTIIEBOAOPOAOB (yroib, MPUPOAHBIN Tra3, HE(Tb),

MPOAYKTHI UX NEpPepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKHI SKCIIEpUMEHT: U3yueHue oOpas3IoB MaTepHalioB (CTEKIIO, CIIJIaBbI

METAJIJIOB, IIOJINMEPHBIE MaTEPUAIIbI)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUA OCHOBHOM OBPA3OBATEJIBHOI
IMPOTPAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepseMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHUSA K NMPeIMETHBLIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOI
NMPOrpamMMbl OCHOBHOTI0 0011ero oopa3zoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 I[I03HABAaE€MOCTU SIBJICHUM MPHUPOABI, MOHUMaHHE OOBEKTHBHOMN
3HaYMMOCTH OCHOB XMMHMUYECKOW HAyKHM Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOWIEH KyJIbTYphl U TNPaKTHYECKOU
NESTeIbHOCTH YEeJNOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IIOHUMAHHUEC MECTa XUMHUHN CPCAU NPYTHUX CCTCCTBCHHBIX HAYK

1.2

0 HAay4YHBIX MCTOAAX IMO3HAHHWA, B TOM YHUCJIC SKCICPUMCHTAJIIBHBIX U
TCOPECTUUCCKHUX METOAAaxX HCCICAOBAHUA BCIICCTB W HU3YUCHUA
XHUMHUYCCKUX peaKHHﬁ; YMCHUC HUCIIOJIb30BaTh MOACIN JJIA

00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax nmpodeccroHaTbHOM NEeITETHHOCTH, CBA3AaHHBIX C XUMUCH U
COBPEMCHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTIHIKEHHSIX
XUMHUYECKOH HAyKH, YTO ITO3BOJIUT OOYYaIOIIUMCS paccMaTpUBaTh
XHMHIO Kak chepy cBoelt Oymyieit mpodeccHoHaIbHOM NesITeTbHOCTH
U ClieNaTh OCO3HAHHBIM BBHIOOP XMMHHU Kak MPOQMIBHOTO MpeaMera

NP TIEPEXO/IC Ha YPOBEHB CPEIHETO OOIIEro 00pa3oBaHMs

Bnagenue cucremMoil XMMHUYECKMX 3HAHUM W YMEHHE NPUMEHSTh

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpasd BKIIKOYACT:

2.1

BaXXHEUIINE XUMHYECKHE MOHITHA. XHUMHUYECKHHU OJICMCHT, aTOM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE U CIOXHOE BEIIECTBO, OJHOPOIHAS H
HEOJHOPOJHAs CMECh, OTHOCHTEIbHBIE aTOMHAas U MOJIEKYJspHas
MAacChl, KOJIHYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca, MOJSIPHBIN
00bEM, OKCHI, KHCJIOTa, OCHOBaHHE, COJIb (CpemHssl), XUMHYECKas
peaKIysi, PeaKiMh COCTUHCHUS, PEAKIMU PA3IOKCHUS, PEAKIHH
3aMeIleHus, peakiMu OOMEHa, TEIUIoBON 3P deKT peakiuu, 5K30- U
SHIOTEPMHUUECKUE PEAKIMH, PACTBOpP, MAccoBas JIONsI XUMHYECKOTO

OJICMCHTA B COCIMHCHNWH, MACCOBAA O0JISI M TPOLUCHTHASA KOHIICHTpAas




BELIECTBA B PacTBOPE, AAPO aTOMA, SJIEKTPOHHBIN CIION aToma, aTOMHast
opOuTanb, pagudyc aroma, BAJIEHTHOCTb, CTENEHb OKHUCIICHHS,
XUMHYECKasl CBSI3b, AIEKTPOOTPULIATENBHOCTD, OJISIPHAS M HEMOJISIpHAS
KOBaJ€HTHas CBs3b, MOHHAs CBS3b, METAUIMYECKash  CBS3b,
KpUCTalZIMuecKass pemeérka (aToMHas, WOHHAsA, METaUIM4ecKas,
MOJICKYJISIpHAs), WOH, KaTHOH, aHWOH, JJIEKTPOJUT U HEIJIEKTPOJIHT,
NIEKTPOJIUTUYECKAsT  TUCCOLMAINSA, pEaKIUd HMOHHOTO  OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIINH, OKUCIIUTENb U
BOCCTAHOBUTEINIb, OKHCIEHME W  BOCCTAaHOBJIECHHE, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, 0OpaTHMble M HEOOpaTUMBbIE pEeaKIHH,
CKOpPOCTh XMMHUYECKOW peakuuu, katanuzarop, IIJK, xoppo3sus

METAJLJIOB, CILIABBI

2.2

OCHOBOIIOJIATalOIINe 3aKOHbl XUMHH: 3aKOH COXPAHEHHUs MacChl,
nepuoaudeckuii 3akoH .M. MenaeneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOTaJpo
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TEOPUH XUMUHU: aTOMHO-MOJIEKYJISIpHAass ~ Teopus, TEOpUs

AJIEKTPOJIIUTUIECKON JUCCOIHAITIT

BJ'IaI[eHI/Ie OCHOBaMH XMMHYECKOM I'PaMOTHOCTH, BKJ'IIO'-I&IOHIGIZ:

3.1

YMEHHME IIPABWJIBHO  HCIOJIb30BAaTh  M3yYEHHBIE BeELIECTBA U
Marepuaibl (B TOM 4YHCIE MHHEpaJbHBIE YHAOOpPEHHS, METabl U
CIUIaBbl,  HPOAYKTHl  NEpepabOTKH  MPUPOJHBIX  HMCTOYHHMKOB
yIJI€BOAOPOAOB (YIisl, IPUPOAHOTO ra3a, HeTH) B OBITY, CEIBCKOM
XO03s1iICTBE, Ha MPOM3BOICTBE M IOHUMaHUE 3HAYEHUS KUPOB, OCIIKOB,
YIJIEBONOB JJsl OpraHu3Ma YeJOBEKa; YMEHHE IPOTHO3UPOBATH
BIIMSIHUE BEIIECTB M XMMHYECKHUX IPOLECCOB HA OPraHU3M 4YEJIOBEKA U

OKPYKAIOIIyIO IPUPOJHYIO CPEy

3.2

YMCHHC HHTCTPUPOBATH XUMHNYCCKHEC 3HAHHA CO 3HAHWAMH JPYIUX

y4€OHBIX IPEIMETOB

3.3

HAJIM4YKUE OMbITa padOThl C PA3NIMUYHBIMU UCTOYHHUKAMHU WHOOpMaIuu
no XMMUHU (HayyHash W HAy4dyHO-TIOMYJSIpHAs JIUTEpaTypa, CIOBapH,

CIPaBOYHMKH, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHBHO OIICHWBATh WH(POPMAIUIO O BEHIECTBAaX, HX
MpeBpalleHUsIX M NPAaKTHYECKOM MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCUICHU A y‘-I€6HO-H03HaBaT€.HLHLIX 3aga4

BJIaIIGHI/Ie OCHOBaMHM TOHSTHUIHOI'O arfrapara U CHMBOJMYCCKOI'O




A3bIKA XUMHUM JUISl COCTaBJIEHUS (OPMYJ HEOPraHMYECKHUX BEIECTB,
YPaBHEHUN  XMMMYECKMX  PEaKUMW; OCHOBAMU  XHUMHUYECKOU

HomeHknatypbl (IUPAC u TpuBHanbHOil)

YMenne oOBACHATH CBSI3b MOJOXKEHHs deMeHTa B Ilepuonnueckoit

CUCTCMEC C YHUCIIOBBIMU XApPAKTCPHUCTUKaMHU CTPOCHUA ATOMOB

5 XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsn snpa, oOIIee YHCIIO
9MIEKTPOHOB), PACHpPENEICHUEM OJJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TI€PBBIX TPEX MEPHUOIOB, KAJU U KaJIbIIHs
[IpencraBnenue O  NEPUOJUYECKONM  3aBUCUMOCTHM  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB (paJuyC aTroma, 3JeKTPOOTPUIATEILHOCTD),

6 NPOCTBIX W CIOXKHBIX BEIIECTB OT TIOJOXEHUS JJIEMEHTOB B
[lepuoguueckoit cucreme (B MalbIX NEpUOAAX M TJIABHBIX
MOJrPYIax) 1 3JIEKTPOHHOTO CTPOCHUS aToMa

7 YMmeHue KinaccupuImupoBaTh:

7.1 XUMUYECKUE JIEMEHTHI

7.2 HEOpPraHUYECKUE BEIIECTBA

7.3 XUMHUYECKHUE PeaKun

8 YMeHue onpenensiTh:

o1 BAJICHTHOCTh M CTETNIEHb OKHCJICHUS XUMHYECKHX DSJIEMEHTOB, 3apsi

' MOHA

¢ BUJ XMMHYECKOH CBS3M WM THUI KPHUCTALTMYECKOW CTPYKTYpHl B

. COCIMHEHUSIX

8.3 XapakTep Cpelbl B BOJAHBIX PacTBOpax BELIECTB (KUCIOT, OCHOBAHU)

8.4 OKHCJIUTENIb U BOCCTAHOBUTEIb

9 YMeHne xapakTepru30BaTh (PU3NUECKUEe U XUMUYIECKUE CBOMCTBA:
OPOCTBHIX BEHIECTB (KHUCIOPOA, O030H, BOIOpOA, rpadur, anmas,

9.1 KpeMHU#, a3zoT, ¢ocdop, cepa, XJIOp, HATPUH, Kamuid, MarHHii,
KaJIBIIMH, aTFOMUHUH, JKeJe30)
CIIOKHBIX BEIIECTB, B TOM 4YHCIE€ HMX BOJHBIX pacTBOpPoOB (BoIa,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJOPOJ, OKCHUIBI M THUAPOKCHUIBI

. metamioB [-IIA rpynn, amomunus, menu (II), umuka, xeneza (II u

III), oxcuap! yrnepoaa (II u IV), kpemuus (IV), azota u dochopa (I11
u V), cepet (IV u VI), cepHucras, cepHas, a3oTHCTas, a30THasd,

(docdopHas, yroiabHas, KpeMHUEBasE KUCJIOTA U UX COJIN)




9.3

MPOTHO3UPOBaTh W XapaKTepU30BaTh CBOMCTBA  BELIECTB B
3aBUCMMOCTH OT HX COCTaBa M CTPOEHHS, NPUMEHEHHE BEILIECTB B
3aBUCUMOCTH OT UX CBOWCTB, BOBMOXKHOCTh MPOTEKAHUS XUMHUUYECKUX

NpPEBpALCHUN B PA3IUYHBIX YCIOBUSIX

10

YMeHue coCTaBIsATh MOJICKYJISIPDHBIC 1 HOHHBIC YPABHCHUA peaKuHﬁ, B

TOM YUCIJIC:

10.1

peaKkIuii HFOHHOTO OOMEHa

10.2

OKHCIIHUTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ

10.3

WUTIOCTPUPYIOUINX ~XHUMHUYECKHE CBOMCTBAa M3y4YEHHBIX KJIAcCOB

(Tpynim) HEOpraHMYECKUX BEIIECTB

10.4

TOATBCPKAAOIUX TCHETUYCCKYIO B3aMMOCBA3b MCXKIY HUMU

11

YMeHue BBIYUCHATh (IPOBOIUTH PACUETHI):

11.1

OTHOCUTEIFHYIO MOJICKYJSIPHYI0O M MOJISIPHYIO MacChl BEIIECTB,

MaCCOBYIO JOJIIO XUMHNYCCKOT'O 3JICMCHTA B COCIMHCHU U

11.2

MacCCOBYIO OOJIKO BEIIECTBA B paCTBOPEC,

11.3

KOJIMYECTBO BCUICCTBA U €TI0 MacCCy, 00BEM ra3oB

11.4

0 YpPaBHCHUAM XUMHYCCKUX peaKLII/Iﬁ n HaXoAUuTb KOJINYCCTBO

BelIeCcTBa, 00BEM U Maccy peareHTOB WM MIPOJYKTOB peakuu

12

Bnanenue (3HaHue OCHOB):

12.1

OCHOBHBIMH ~ METOJIaMH  HAay4YyHOrO MO3HaHHA (HaOIrozneHwe,
U3MEpEeHue, SKCIIEPUMEHT, MOJCIIMPOBAHKE) IIPU U3YUECHUHU BEIIECTB U
XAMAYECKUX SIBJICHUH; yMeHHe c(HOpMyIHpoBaTh MpodiieMy W

MMPEIJIOXKUTD IIYyTU eé PCUICHUA

12.2

Oe30macHOM pa6OTBI C XHMMHYCCKHMMH BCIICCTBAMH, XUMHYECKOU

MOCYJI0H 1 J1abOpaTOpPHBIM 000PYT0BAHHEM

12.3

MpaBUIaMH OE30TTaCHOTO OOPAIIEHUS C BEIECTBAMH, HCIIOIb3yEMbBIMH
B MMOBCEHEBHOMN JKM3HU, MPABUIAMH TOBEJICHUS B IENIAX COCPEKECHHUS
370pOBbSl U OKPYXKAIOLIEW MNPUPOAHON Cpeapl; MOHMMAaHUE Bpela
(omacHOCTH) BO3ICHCTBHSI Ha >KUBBIE OPTraHU3MbI ONpEAENEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W TMPEAOTBPAICHUS HX BPEIHOTO

BO3JIEUCTBUS
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Hammaue MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA W OCYILICCTBJICHUSA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

HU3YYCHUC U OIUCAHUC (1)I/I3I/I‘-ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHC




C (1)I/I3I/ILI€CKI/IMI/I n XHUMHUYCCKUMU SIBJICHUSIMH, OIIBITHI,

WJUTFOCTPUPYIOLIME TPU3HAKU IIPOTEKAHNUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CIIOCO00B pa3JeleHus cMecer

13.3

NOJyYEHUE KHCIOpOJa M M3YyYEHHE €ro CBOICTB; IOJy4YEHUE
BOJIOPOJIa ¥ M3Y4YEHHE €ro CBOICTB; MOJyUYE€HHE YIIEKUCIIOro raza u

H3Y4YEHUE ero CBOUCTB; I0Jy4YeHUEe aMMHUAKa U U3YYEHHUE €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

pacTBOPEHHOTO BEIIECTBA

13.5

IIPUMEHEHHE WH/IUKaTOPOB (;makmyca, METHJIOpaHKa u
¢deHondranenna) Uis ONpeaesieHHs] XapakTepa cpelbl B pacTBOpax

KHCJIOT U LIeJIoYeH

13.6

WCCIICZIOBAHUE ¥  ONKMCAHUE CBOWCTB HEOPraHMYECKUX BEICCTB
pa3IMYHbIX KJIACCOB; U3yUEHHE B3aUMOJICHCTBUSL KUCIOT C METallaMH,
OKCHJIaMH METAJLIOB, pacTBOPUMBIMH U HEPAaCTBOPUMBIMHU
OCHOBaHMSIMH, COJISIMH; TIOJTY4YeHHE HEpPacTBOPUMBIX OCHOBAHUI;
BBITECHEHHWE OJHOTO MeTajula JAPYrMM U3  pacTBopa  COJH;
ncciaeaoBaHue aM(OTEpPHBIX CBOWMCTB THAPOKCHUIOB ATIOMHHHS U

UHKA

13.7

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/a4 IO TEMaM: «OCHOBHBIC KIIACCHI
HCOPraHN4YCCKUX COCHHHCHHﬁ)); <<9J'IGKTPOJ'II/ITI/ILIGCK3H
JUCCOoranus, «Baxneimuye HeMeTaaabl M HX COCOUHCHUA,

«BaxHeu1me MeTauibl 1 UX COEIUHEHUS)

13.8

XUMHYECKHE  DKCIICPHUMEHTBHI,  WUIIOCTPUPYIOIIMEC  MPH3HAKU
NPOTEKAHUsSI PEaKIMii MOHHOTO OOMEHa; KauyeCTBEHHBIC PEaKIIMU Ha
NPHUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HOHBI: XJOPHUA-, OpPOMHI-,
womun-, cyiabdar-, Qocdar-, kapOOHAT-,  CHIMKAT-aHHOHBI,
TUJIPOKCHI-MOHBI, KATHOHBI aMMOHUS, MarHus, KaJbIUs, aTlOMUHUS,

xkenesa (2+) u xxenesa (3+), menu (2+), HUHKA

14

VYwmenue:

14.1

MNpeACTABJIATL PE3YJIbTATbI IKCIICPUMCHTA B (bopMe BBIBOJOB,
JA0Ka3aTCIbCTB, Fpa(bI/IKOB n Ta6JII/ILI U BBIABJIATE SMIIMPHYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATh CBA3U MCXKIY pPCaIbHO Ha6J'IIOI[aCMBIMI/I XHUMHUYCCKUMH

ABJICHUAMH W MPOLCCCAMH, NPOUCXOAAIIMMHA B MAKPO- U MUKPOMHUPC,




OOBSCHITH MPUUNHBI MHOTOOOpa3Hsl BEIIECTB




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

HepBOHa‘-IaJ]LHBIe XHUMHUYCCKUEC ITOHATHA

1.1

Yucrtsle BemecTBa U cmecu. CrocoObl pa3zienenus cMecei

1.2

ATOMBI H MOJICKYJIBL. Xumudeckue dy1eMeHTBhl. CHMBOIBI  XMMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOJKHBIC BEUICCTBA.

1.3

Xumudeckas Gpopmyina. BaaeHTHOCTh aTOMOB XMMHUYECKUX 31eMeHTOB. CTETeHb

OKHUCJICHHUA

1.4

3aK0OH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTelnbHAs aToMHAas Macca.
OTtHOCHUTENIbHAS MOJICKYJIsIpHas Macca. MaccoBas J0JI XUMHUYCCKOT'0 3JIEMCHTA

B COCAMHCHUHU

1.5

KonnyectBo BemiectBa. Moab. MomsipHast Macca. Mousipablii 00bEM Ta30B.

BzanmocBs3b KOJIMYECTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX €AWHUI] BEIICCTBA

1.6

dusnyecknue W XUMHUYCCKHE SBIICHUS. XHUMHYECKas peakuusa u eé IMPU3HAKH.

3akoH COXpPAaHCHUA MACChl BCIICCTB. XHUMHUYECKHE YpaBHCHHUA

[lepuonnueckuii 3akoH u llepuonuueckas cuUCTEMa XUMHYECKHUX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHrne aToMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoguyeckas cucreMa XUuMHU4YeCKuX 3ineMeHToB . 1.
MenpneneeBa. Ilepuoasl u rpynmnbl. OU3NUECKUN CMBICT MOPSIKOBOIO HOMEpA,

HOMCPOB IIEpHOJa U I'PpYHIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHBIX sjep. M3otomel. Dnexkrponsl. CtpoeHue
JNIEKTPOHHBIX ~ 000JOYEeK aroMOoB TMepBbIX 20 XHMHUYECKHUX DJIEMEHTOB

[Tepnonnueckoi cucrems! .M. Menneneena

23

3aKOHOMepHOCTI/I B M3MCHEHHU CBOMCTB XMMHYECKHUX DJIEMCHTOB MEPBLIX TpéX
nepuoaoB, Kalivusda, KaJbLUA (pazu/lyca aTOMOB, OJJICKTPOOTPpHULIATCIbHOCTH,
MECTATNIMYCCKUX W HEMCTANNIMYCCKUX CBOﬁCTB) n ux COGI[I/IHGHI/If/'I B
COOTBECTCTBHH C IIOJIOKECHHUEM DJJIEMCHTOB B HepHO,HH‘ICCKOﬁ CUCTEME H

CTPOCHUCM HUX ATOMOB

Crpoenue BemiecTBa

3.1

Xumuueckass cBsi3b. KoBasieHTHass (MOJdsipHass W HEMOJIApHAsi)  CBSI3b.

BHCKTPOOTpI/IHaTeJ'IBHOCTB XHUMHUYCCKUX OJICMCHTOB. Honnas CBS3b.




Metannnyeckas CBI3b

3.2

Tunel kpuctasaMueckux pemérok (aTomMHas, WOHHAs, MeTaJuIndecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U BHUIA

XUMHUYECKOU CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHMYECKUX BemiecTB. Hemertaimbl U ux

COCOUHCHMNA. MerTamisl 1 uxX COCIUHCHUA

4.1

Knaccupukanuss M HOMEHKIATypa HEOPTraHWYECKHX COCIUHEHUN: OKCHIOB
(conmeobpazyromue: OCHOBHBIC, KHCIIOTHBIE, amdoTepHbIC) u
HecolieoOpa3yroIirue; OCHOBaHUUM (UIENOYM W HEpPacTBOPUMBIE OCHOBAHMUS);
KACIOT  (KUCIOpOJCOAEp)Kalie ¥  OeCKUCIOpOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJIEH (CPETHUX M KUCIIBIX)

4.2

duznyeckue MW XUMHYECKHE CBOMCTBA MPOCTBIX  BCIICCTB-HCMCETAJIJIOB!:

BOJIOPO/IA, XJIOpa, KUCIOPOJa, Cepbl, a30Ta, pocdopa, yrieposaa, KpeMHHUS

4.3

dusnueckue U XHUMUYECKHE CBOMCTBA MIPOCThIX BCUHICCTB-MCTAJIJIOB: JIMTHA,
HaTpusda, Kajlusd, Marovusgd W KaJlblHs, aJIFOMUHHA, KCJIC3A4. :‘)J'IGKTpOXI/IMI/ILIeCKI/Iﬁ

PsAI HAIPSKEHUM METAJIIOB

4.4

dusnyeckue U XUMHYSCKHE CBOMCTBA BOJOPOJHBIX COCIII/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIopoBoaopoaa, CCpoBOJOpOaAa, aMMHAKa

4.5

Oduznueckrue U XMUMHUYECKHE CBOICTBa OKcuIoB HeMeramwoB: cepwel (IV, VI),
azota(ll, 1V, V), dochopa(Ill, V), yrnepona(ll, IV), kpemuus(IV). [lomyuenue

OKCHUJ0B HEMETAIIIOB

4.6

XuMuveckue CcBoMcTBa OKCUIOB: MeTauioB IA—IIIA rpynm, muaka, meau(Il) u

xeneza(ll, IIT). [Tonyuenue okCUI0B METAIIOB

4.7

XVUMUYECKHEe CBOMCTBA OCHOBAaHMI U aM(OTEPHBIX THIPOKCHIOB (HA MpUMEpe
THIPOKCUIIOB aJlIOMUHHS, Kene3a, IuHKa). [lomyuyeHue ocHoBaHMM U

aM(OTEPHBIX THAPOKCUIIOB

4.8

OOmue XMMHUYEeCKHe CBOWCTBA KHCJOT: XJIOPOBOJIOPOIHOMN, CEPOBOIOPOIHOM,
CEPHHUCTOM, CEepHOM, a30THOM, (ochOpHOH, KPEeMHHEBOM, yrojbHOH. OcoObie
XMMHUYECKHE CBOWCTBA KOHIIGHTPUPOBAHHONW CEPHOM M a30THOW KHUCIIOT.

[Tonyuenue xucinor

4.9

O6mue xuMuYecKue cBoiicTBa cpenHux coneil. [lomyuenue coneit

4.10

[lonmyuenne, coOupaHue, paclo3HaBaHWE BOJAOPOJA, KHCIOPOJa, aMMHAaKa,

YTJICKUCIIOIO I'a3a B Ha60paT0pI/II/I

4.11

[lonyyenne amMmmuaka, CEpHOM M a30THOW KHCJIOT B MpOMbIIUIeHHOCTH. OO01mue




CII0COOBI IMOJIYUYCHHA MCTAJIJIOB

4.12

I'eneTnueckas cBSI3b MCIKAY KiIaCCaMH HCOPIraHNYCCKHX COG,Z[I/IHGHI/Iﬁ

XUMHYECKHE pe€aKuuun

5.1

Knaccugukanus XuMHUECKUX peakluil Mo pa3IuyHbIM MpU3HAKaM: 110 YUCIYy U
COCTaBy Y4YaCTBYIOUIMX B pEaKUUU BEILECTB, [0 TEIUIOBOMY 3(PQeKTy, IO

H3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMHUUECKUX YJIEMEHTOB

5.2

TernoBoii a3 heKkT XUMUYECKON peakIui, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

U SHAOTEPMUYECKHE peaKMK. TepMOXUMUUECKUE YPABHCHUS

53

OKHCIUTEIFHOBOCCTAHOBUTEIILHBIC pCaKknuu. OKuCIUTEIN U BOCCTAHOBHTCIU.
Hpoueccm OKHCJICHHA n BOCCTAHOBJICHH . :‘)HCKTpOHHBIﬁ bajaHc

OKHUCIIMTEIIFHOBOCCTAHOBUTEIBHOM pcakuuun

54

Teopus anekTponuTHUecKoi aucconuanuu. KaTuonsl, aHHOHBI. DIEKTPOJIUTHI U

HEDJICKTPOJINTEI. CuibHbIE U cl1a0bIe OJICKTPOJIUTEI. CreneHn JUuccomruanumn

5.5

PCaKHI/II/I HOHHOTO OOMeHa. YCJIoBUS IMPOTCKAHUA peaKHHﬁ HOHHOI'O O6MeHa,

IIOJIHBIE U COKPAILIEHHBIC NOHHBIE YPABHEHUS PEAKLIUN

XHUMMS ¥ OKpYyXKarolas cpeaa

6.1

BemectBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4YeloOBeKa. besomacHoe
UCMOJb30BaHUE BELIECTB M XUMMUYECKMX peakuuil B jabopaTopun u OBITY.

HepBa;I nomMouib Mpu XUMHUYICCKHUX 0KOrax U OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpY)Kawomiel cpeabl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CHOCOOBI €ro MpeAOTBpAIlCHUs
[IpenenvHas momyctumasi koHmentpanus Bemects (IIJK). Pomp xumum B
pelIeHUH  HKOJOTHYECKUX TMpoljeM. YCWwIeHHe mnapHUKOBOro sddekra,

pPaspymieHue 030HOBOTI'O CJIOA

6.3

[Ipumenenue cepsol, a3ota, gocdopa, yriepoaa, KpeMHUS U UX COCIUHEHHUN B
OBITYy, MEIWIIMHE, MPOMBIIIICHHOCTH W CEIbCKOM X03sicTBe. [IpumeHeHne
METaIJIOB M CIUIAaBOB (CTallb, YYTYH, AIOPATIOMUHUI, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH MX COequHCHMA. [IoHSITHEe 0 KOPPO3UH METAIIIOB, OCHOBHBIC

CIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpupoaHbie UCTOYHHKHU YTIEBOAOPOAOB (yrojib, MNPUPOAHBIA ra3, He(Tsh),

MPOYKTHI UX MepepadboTku (OCH3MH), UX POIb B OBITY U IPOMBIIUICHHOCTH

6.5

[lepBoHavyanbHbIC TOHSATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHSX
yriaepoaa (MeTaH, 3TaH, STUJIEH, alleTUIeH, STaHOJI, TIIMLEPUH, YKCYCHas KUCIIOTa).

ITonsTre 0 OMOIOTMYECKHU BAXKHBIX BCHICCTBAX: KHPAX, 6em<ax, YIJICBOAAX — M UX




POJIA B ) KU3HU YCIIOBECKA

7 Pacuérer:
7.1 1o ¢popMysIaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MacCOBOM) JIOJIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XMMUYECKUM ypaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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