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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrPaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (heaepanbHO padoueii MporpaMMbl BOCIIUTAHUS
U C y4ETOM KOHIEMIIMM TMperojaBaHusl Y4eOHOTo TnpeaMmeTa «XHMHUS» B
oOpazoBaTeabHbIX opranu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo Xumuu Oa€T TpeACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUI OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
peaMeTa, YCTaHaBIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpelyCMaTPUBAET PACHpEICICHUE €ro Mo KilaccaM W CTPYKTYpUPOBAHHUE IO
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTepUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro  Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 0O0pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO COICpKaHMUS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHUs TriIo0aibHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenne xumuu:

CIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00I1el 1 (QYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOydYarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4yeOHOM  JIeSTEIhHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHAILHOM IS TEIBHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsia HA €JUHCTBO MPUPOAbI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanuble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOpPbIM  fABISETCS  NeJarorudyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa copepKaHHsl MPOTpaMMbl N0 XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaepkaHue CKIIAJbIBACTCS U3 CUCTEMBI
HNOHATUI O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuun. OO0€ 53TH CHUCTEMBI CTPYKTYpPHO OPTraHHM30BaHbl IO MPUHIIHITY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOr0 YpOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuogmueckoro 3akoHa /[. 1. MenneneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— TpelncTaBleHUH 00 3IEKTPOJUTHYECKON JMCCOLMAIMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPacCMATPUBAOTCS HA OCHOBE HMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS! U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABICHNS] O XUMHUYECKON COCTABJISAIOIIEH HAyYHOU KapTUHBI MHpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOIO OTHOIICHHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HAaHUA B Hayke. M3yyeHue XUMUU MPOMCXOAMT C MPUBJICYEHUEM 3HAHUU U3
paHee M3YyYEeHHBIX Y4EOHBIX mpeameToB: «Okpyxatomuid mup», «buonorus. 57
KJIacch» U «Pu3uka. 7 Kinacey.

[Ipy wu3yyeHUH XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEeATEeIIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHCTEMbI XUMUYECKUX 3HAHUM —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUUECKUX MOJTO0KEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB U XMMHUYECKUX PEaKIui, B
dbopMHpPOBAaHNUY U PA3BUTUU MO3HABATEIBHBIX YMEHHUIA U MX TPUMEHEHUH B YI€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (opmMupoBaHHE WHTECIUICKTYaTIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYEeCKOe MPHUOOIICHHE
o0y4aromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAyYHBIM
METO/JaM TO3HaHUs, (GOPMHUPYIONUM MOTHBALUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHue yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUA W CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTCHIINN), UMEIOMINX YHHBEPCAIBHOE 3HAYCHUE [IJIS
Pa3TUYHBIX BUOB JICITCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXAIOIIEr0 MHpA, WCIOJB3YysS 3HAHWUS W OMBIT, MOJYYCHHBIC MPH H3YUYCHHH
XUMUH, PUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NEeSATEeIbHOCTH;

— ¢opMmupoBaHue y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI 1EHHOCTH XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH IKOJIOTHYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YUYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmrero odpazoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTomax Mo3HaHUS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyina. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENbHAs aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUH.

DuU3NYECKUE U XUMUUYECKHUE SBICHUS. XUMHUECKas pPEakus U €€ MPU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBUiaMu paboOThl B JIAOOpAaTOPUH U
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpPaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJEHCALMS BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHUIA
meau (II) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (II),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHWUISAIMA, XpoMaTorpadus, MPOBEACHNUE OYUCTKA TTOBAPEHHOU
CONIM, HaONIOJCHWE W  ONUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IL1IapOCTEePKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — aneMeHT U mpocToe
BenecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] KUclopoda B JabopaTopuu W IPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoaa B mpupojae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpoa.



TennoBoit 3¢ (deKT XUMHUECKONW peaklud, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — sneMeHT u mpoctoe BemecTBo. Haxoxkaenue Bogopoaa B Npupoze,
bu3nUecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kuciots
Y COJIH.

Momnsipabiii 00BEM ra3oB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PACTBOPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10JI1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpUpOZI€ M B KU3HU 4YeIOoBeKa. KpyroBopoTr BoAbl B MPUPOJIE.
3arpsi3HeHHe NpUPOJHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuasl. Knaccubukarms
OKCHUJIOB:  cosieoOpa3yromiye  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Krnaccupukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losmyyeHne ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKEe U XMMHYECKHUE CBOWMCTBA COJICH.
[Tonmydyenue conen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AyXe, MOJIyYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HaOIIOJACHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa3laMy OKCUJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE M U3YYCHUE CBOWCTB
BOZIOpo/ia (TopeHwue), B3auMo/ieicTBre Bogopoa ¢ okcuaom meau (1) (Bo3zmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEW pacTBOPEHMs BEIIECTB C Pa3IUyHOMN
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIACIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBUE BOJABI C METaIaMu (HAaTpHEM H
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNUE N3MEHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0OYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KACIOT ¢ METANIAMH, PEAKIUil
HEUTpAIU3alMHU, IOJyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTajula JPYTUM U3 PacTBOPA COJIM, PELICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine KJIacchl HEOPTraHUYECKUX COCTUHEHUIN.

IHepuoauueckud 3axkoH u Ilepuoguueckass cucreMa XUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHne aromMoB. XHMHYECKasi CBAA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTHe o0
rpynmnax CXOJHBIX JJIEMEHTOB (IIETIOYHbIE M MIEIOYHO3EMENbHbIE METalIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuonas u jiuuHHonepuoanas popms [lepuonnyueckoi
cucreMbl xumuueckux sneMeHToB JI. W. Menneneesa. Ilepuoasl u rpymmsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. U. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA 110 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUA paJuyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAsT W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yueHHe OOpaslloB BEHIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEICHUE OMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHUsl, COCAUHEHUS).

Mexcnpeomemmoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€d NMPU HM3YYEHHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX PEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOJUIHOCTh, HAOIIOIEHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHHE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHO€ COCTOSIHME BEIIEeCTBa, Ta3, (U3HYECKUE BEIMYUHBI, CIHHHIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MIOPO/IbI, OJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuonnueckuii 3akoH. [leproauyeckas cucreMa XMUMUYECKUX 3JIeMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKOW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4eCcKUX peakiuii Mo pa3audHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeroBomy 3ddexrty, Mo
W3MEHEHUIO CTENEHEeW OKHMCJICHUS XMMUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTreHHBIX M IeTePOTEHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOKEHHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBneHue  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUil ¢  HCIOJIb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3NEKTPOIUTHYECKONU JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMHUYeCcKoH cBsi3u. CteneHp aquccounanuy. CUIIbHBIE U CIA0BIE 3JIEKTPOJIHUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIC YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha HOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(XJopuaa HaTpus), UCCIAEAOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHYECKOU PEAKIIUU OT
BO3JICHCTBUS  pa3iM4YHBIX  (PAKTOPOB, HCCIEAOBAHUE DIEKTPOIPOBOIHOCTHU
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHI KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKU TMPOTEKAHHS] peaKuuid HMOHHOro obOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbl), OIBITOB, WJUIFOCTPUPYIOLIIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkUu pas3lIoKeHUs,
COCMHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAauECTBEHHBIX PEaKIUil Ha MOHBI, PELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiNHEHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTEeNEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIONEHOB. XMMHUUYECKHE CBOMCTBA HA MTPUMEpPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wiesnodamu). Xuoposoaopod. ConsHas KHUCIIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YesioBeKa. BaskHelme XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYEeCKUe cBoOiCTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NMPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKue U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMUUECKUE PEaKlMH, JICKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KUCHOThl. [Ipumenenue cepHoi
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(aT-HOH.
Haxoxnenue cepbl M €€ COCNMHEHUNW B TpUPOJIE. XUMHYECKOE 3arpsi3HCHUE
OKpYXaIolel Cpelbl COECOUHEHUSIMH Cepbl (KHUCIOTHBIE JOXAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.



OOmas xapakrepucTuka 3aeMeHTOB VA-rpynmnbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHMCIEHHA. A30T, pacpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJyuyeHue U npumeHeHue. Coiam aMMOHUS,
ux pU3NUECKUE U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOodydyeHHe, (QU3NYECKUe U XUMUYECKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHre HUTPATOB U COJIE aMMOHHMSI B Ka4€CTBE MUHEPATIbHBIX YI0OpEHUM.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monudukammu Gocdopa, Guzndyeckue U xumuueckue cporctra. Okeun docdopa
(V) u dochopnas kucimora, GU3NYIECKUE U XUMHYECCKHUE CBOWCTBA, MOJYYCHHE.
Hcnonp3oBanue ¢pocdaTroB B KaUECTBE MUHEPAIbHBIX YI00pEHUH.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnbl. OCoOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIIEHUS. Y TIIEpO/I, ATUIOTPOIHbIE MOAU(UKALIUHY,
pacnpocTpaHeHUe B IPUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLUS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepona, UX (U3HYECKUE U
XUMUYECKHE CBOMCTBA, JEHCTBUE HA J>KHUBBIC OpPraHuW3Mbl, [OJyYCHUE U
IpPUMEHEHUE. DKOJIOTUYECKUE MPOoOIeMbl, CBA3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIMMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTAa U €€ COJM, UX (PU3NYEeCKHe UM XMMHUYECKHE CBOMCTBA, MOJYyYECHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO341CTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKTHI WX TmepepaboTku (O€H3WH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KMpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HM UeJoOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COETMHEHUN.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IMOIYYEHUE U
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcHie
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHble MaTepuasbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. [IpoGiembl ©€30MacHOrO0  UCIOJIL30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCcnepumenm:

U3y4eHUE 00pa3IOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEICHHE KAaUeCTBEHHBIX PEAKIUi Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB



X TPOTEKAHMS, OMBITHI, OTPAKAIOIINE (PU3NUESCKHE W XUMHYECKHUE CBOMCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUSMU (BO3MOXXHO HKCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOM KHCJIOThI, U3y4YEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakly Ha CyJb(haT-uOH U HAOII0eHIe TpU3HaKa e
pOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a3ora, (ochopa u ux
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacrno3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX pEAKIUA HA HMOH aMMOHHUS U
dbochaT-noOH W W3yYEHHWE TPU3HAKOB WX TNPOTEKAHWS, B3aMMOJICHCTBHEC
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK aimasa,
rpadura, (QymiepeHa, O3HAKOMJICHHE C MPOILECCOM aJICOPOIIMU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, pacrio3HaBaHUE M U3YYEHHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHHE C TMPOAYKIMEHW CHIMKATHOW MPOMBIIUICHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeliine HeMeTallibl U HX
COCTUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nosioxkeHuss B llepumommueckor cucreme xumuyeckux siemeHtoB . U.
MenpeneeBa u ctpoeHusi arToMoB. CTpoeHue MeTaiuioB. MeTtammyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocOObl TIONTy4eHUs MeTauioB. [loHsATHE O KOppPO3WHM METAIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounbie MeTambl: nonokeHue B [leproanueckoil cUCTEME XUMUYECKUX
anemeHToB . 1. MennaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUIsl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHWe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUMH.

[Ilenoyno3emenpHblE META/UIBl MarHMM W KaJbLUWM: TIOJOXKEHUE B
[Tepnoauueckout cucteMe xumudeckux 3yemeHToB [1. . MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJeHre B pupojie. Pu3nueckue U XUMUYECKUE CBOWCTBA MarHusi U



Kasiblusl. Baxkueiire coequHeHns KabIus (OKCUI, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJi0keHue B [lepuoandeckoit cucteMe XMMUYECKHUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mnpupojae. DPusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOEHHE aToOMa, HAaXOXJE€HUE B mpupoac. PDu3MUYECKUE WU
XUMHYECKHE CBOMCTRA kene3a. OKCUIbl, THIPOKCUIBI U cou xkenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpaslaMy METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, U3YYEHHUE PE3YJIbTATOB  KOPPO3HUH  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAHHE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKAHUs
KA4EeCTBEHHBIX PEAKIIMi HA HOHBI: MarHus, KaJblKs, aTIOMUHUS, IUHKA, xkene3a (1I)
u xenesa (II), menu (II), HabGmromeHUME M omMHMCaHHE IPOIECCOB OKpAaIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClIeJ0BaHUE aM()OTEPHBIX CBOMCTB TUAPOKCHUA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «BaxHelue
METAJUJIbI K KX COCIUHEHHUS.

XuMHS M OKPYKAOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW XKU3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycTHUMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnuoie ceasu

Peanuzanust MEXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHH, SIBISAIONIUXCS CUCTEMHBIMU ISl OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(pUKAIMs, TMEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, HW3MEPEHHE, MOJICb, SBICHHUE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MTPOBOTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTD, KPUCTATITHICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yIOOpEHMS, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, T TATEIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, TOJIE3HbIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMHU, IPUHSTBIMU B
oOlIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT ITpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TMO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEpPHON HH(pOpMaIMe o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpaxJaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLUMAIbHBIX HOpPMax U MpPaBUJIaX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM, TBOPUYECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
FOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BBITIOJIHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3aJ1ay, BBINOTHEHUH XHUMHUYECKHX SKCIIEPUMEHTOB,
CO37aHUH y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO M B3aMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHbHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJCHUE
M MOCTYIKH CBOMX TOBApHUIIEH C MO3UIMWH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM NTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U COCTABJISAIOLIME
OCHOBY I TIOHUMAHMS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YHUTATENbCKOM KYJBTYpPHI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATypoO, IOOCTYNHBIMH TEXHHUYECKHMMH CpPEIACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHHMIO, TIPOEKTHOM M HCCIEIOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIO/ICHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHOU KU3HH;

S) TpPyA0OBOro BOCIIUTAHUS:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO MTpodeccuil U Tpyia pa3iIudHoro poja,
YBaXXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM IE€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYAJIbHON TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOM po(eCCUOHATBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B IPO(HECCUOHATIBHOU CpEIE;

6) ’K0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1I€JIECO00pa3HOE OTHOUIEHHE K MPUPOJIE KAK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMWS, NOHMMAaHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(Gu3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMH, a TAKKE B CUTYALMSIX,
YTPOXKAOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJIydaeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, IS OBBIIICHUS
YPOBHSI  AKOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX peuieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHNs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pPE3ylbTaTOB BBIICIAIOT 3HAYUMBIE ISt
(bopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIHII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTUHE MHPA, U YHUBEpPCAIbHbIC yUeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXJAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOJIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC TPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUd — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKHA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, 4 TAK)KE B KAYECTBE OCHOBBI JIs1 POPMUPOBAHUS TUIIOTE3BI 10 TPOBEPKE
MPAaBUILHOCTH BBICKA3bIBAEMbIX CYXKCHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABJICHUS, MMOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWBATHh MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpE
UHGOpPMAILlMM W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX MJi BBIIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHMsI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) TIO CYLIECTBY
oOcyxnaeMoi Tembl, (OPMyIUpPOBaTH CBOU MPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHHUS] XUMHUYECKOTO IKCIIEpUMEHTa (1a00paTOpHOro OIbITa,
nabopaTopHOI pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéra OOLIMX HMHTEPECOB U COTJIAaCOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyrHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENEHATh UENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATEJIbHBIX 33/a4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MIPEUIOKEHHBIM QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaraéMble B YCIIOBUU 33]IaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTEIHHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



JNEUCTBUM, BHUABI JEATEIBHOCTA IO TMOJYYEHUIO HOBOTO 3HAHWS, €ro
WHTEPIPETALNN, TIPEOOPA30BAHUIO U PUMEHECHUIO B PA3TUYHBIX YICOHBIX U HOBBIX
CUTYyaIusX.

K konIy oOyuenus B 8 kjiacce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHUN: aToOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJIEHUS, XMMHYECKasl peakius, KiIacCU(UKaIUs pEeaKUuui: peakuuu
COCIMHEHUSA, PEAKIMU Pa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIUH, TEIIOBONU 3P(PEKT peakiuH,
AJIpO aToMa, dJEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, paguyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAs
CBSA3b, WOH, KAaTHOH, AaHUOH, pPAacTBOpP, MaccoBas JIOJsl BeIleCcTBa
(mporeHTHAsI KOHILIEHTpAIUsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITh 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEAKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaTb cMmbIci Ilepunomnueckoro 3akoHa JI. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MosioxkeHus B llepuoguyeckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaJIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHUS «TJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymma)y, manbeie u
OosbllIe TEPUOAbl, COOTHOCUTH O0003HAUEHMS, KOTOpPble HMEIOTCS B
tabmuie «llepuomnueckass cucTeMa XuMHYeckux diemernToB [J[. H.
MeHnieneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 0011Iee Yuciio SJIEKTPOHOB U
pacrnpeneneHue uX 1o IEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKUE PeaKkiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »dJjeMeHTa Mo (opMyse COCIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEeaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTEILHOMN EATeTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUEC, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIeIOBATH IMPaBUJIaM MMOJIb30BAHUS XUMHUECKOU MOCYA0M 1 JIaOOpaTOPHBIM
o0opyZOoBaHUEM, a TaKXe NpaBuiIaM OOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBHM C HMHCTPYKIMSMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Boopoia M KHCTIOpOJa), PUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB IENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xoHiy 00yuenus B 9 kjiacce npeaMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’KHOE€ BEIIECTBO, BAJCEHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBSA3b, TEIJIOBOU APHEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJu3aTrop, XUMHYECKOEe paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas peneéTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEaAKINM, MPEACIbHO JOMYCTUMAas KOHIICHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMTMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIEeNIATh BAJIGHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3U (KOBaJICHTHAs, WOHHAS, MeETaUIMYecKas) B HEOPraHUYCCKHUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpsiBath cMmbica Ilepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIUCHIBATH W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHYECKUX AIIEMEHTOB:
paznuyaTth MOHATUSA «rjaBHasg noxarpynmna (A-rpynma)» U «1noOodHas
noarpynmna (b-rpynma)», manesle W OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKkTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DBJISKTPOHOB U pacHpeiesieHue UX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COEIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
IJIABHBIX MOJATPYHI ¢ YYETOM CTPOCHUS X ATOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUUYECKHUX IJIEMCHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME WU CHCIUPUICCKHE XUMHUYECCKUE
CBOMCTBAa TIPOCTBIX U CJOXKHBIX BEIIECTB, MOJTBEPXKIAs OMNUCAHUE
pUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHIM;

COCTaBIISAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMEHa, ypaBHEHUS PEaKIWid, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OallaHCca 3TUX PeaKIuii;
MIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0O XHMHYECKOIo J3JIeMeHTa 1o ¢dopmylie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKON pPEaKIu;

COOJTI0IaTh TIPAaBHMIIA MTOJIH30BAHUS XUMUYECKOHN TIOCYA0N 1 1a00paTOPHBIM
obopy/ioBaHMEM, a TaK)Ke TMpaBuiaa oOOpalleHus C BeEIIeCTBaMH B
COOTBETCTBMM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1A0OPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUJI-, OPOMHA-, HOIUI-,
kapOoHat-, ocdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMH MBICIIUTEIIBHOM IEITEIPHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, 0000IICHNEe, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB M XUMHYCCKHUX
peakiuii, E€CTECTBEHHO-HAYYHBIC METOABl IO3HAHWS — HaOII0ICHUE,
U3MEpPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEaibHbII U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HanmeHnoBanme KommgectBo OCHOBHBIE BUJIBI JICATEIBHOCTH
/I pa3iesoB U TeM 4acoB Coneprxanne o0ydeHus 00yJaromuXxCcst

y4eOHOT0 npeaMeTa

Ileps

OHAYaAJbHbIC XUMHNYCCKHEC TIOHATHHA

1.1

XHUMUS — BaKHas
001acTh
€CTECTBO3HAHUSA
Y MIPAKTHYECKOU
JIeSITEIIbHOCTH
yeJIoBeKa

5

[Ipenmer xumuun. Posib XuMUH B )KU3HU
YyesioBeKa. XUMUs B CUCTEME HayK.

Tena u BemecTBa. PuU3nMUYECKUE CBOMCTBA
BEIIIECTB. ATperaTHOE COCTOSIHUE
BemecTB. [loHsiTHE 0 METO1aX TTO3HAHUS
B XUMHH. YNCTHIC BEIIECTBA U CMECH.
CriocoOnI pa3iesIeHusI CMECEH.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOU MOCYI0M,

Cc npaBujiaMu pabOThI B 1aboparopuu

U IpUeMaMH 00palleHus ¢
71a00paTOPHBIM 000PYTIOBAHUEM.
dusnveckre CBOKMCTBa 00Pa3I0OB
HEOPTaHWYECKUX BEIIECTB — METAJIIIOB

Y HEMETAJIJIOB.

Crnioco0nI pazzienieHus cMeceit
(punbTpOBaHUE, BHINTAPUBAHUE,
JTUCTUIIIALIMS, XpoMaTorpadust).

PackpbIBaTh CMBICIT N3y4aeMbIX MOHSATH.
PackpbIBaTh poib XUMHUM B IPUPO/IE

Y KW3HU YEJI0BEKA, €€ CBA3b C APYTUMHU
HayKamH.

Pa3nuyathk ynCThIE BElleCTBA U CMECH,
OJHOPOJIHBIE U HEOJTHOPOIHBIE CMECH.
PaznnyaTh pu3nyeckre 1 XUMUUYECKHE
SIBJICHUSL.

CnenoBath aJropuTMam UCTOJIb30BAHUS
AKCIIEPUMEHTAIBHBIX METOJIOB —
HaOJII0JICHHUS M DKCIIEPUMEHTA.
HaOsmronaTe ¥ onuceIBaTh OOBEKTHI

MIpY IPOBEICHUHN JEMOHCTPALIUAA

Y TaOOPaTOPHBIX OIBITOB MO U3YUCHHUIO
(U3UIECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3ICJICHUS] CMECEH BEIIIECTB.
[IpoBOIUTE XUMUYECKUMN IKCTIEPUMEHT
IIpU pa3eieHuU cMecer (Ha mpumepe
OYMCTKHU MTOBAPEHHOM COJIM) B XOJIe
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Jlabopamophvie onvimol.:

N3yuenue u onucanue Gpu3nuecKux
CBOMCTB 00pa3Il0B HEOPraHUYECKUX
BEIIECTB.

N3yuenue cnocoOoB pasjenenus cmecei
(C MOMOIIIBIO MarHUTA).

Ilpakmuuecxue pabomoi:

Ne 1. IIpaBuna paboTsl B 1abopaTopun
Y IIPUEMBI 00palleHus ¢ J1abopaTOpHbIM
000pYIOBAaHUEM.

No 2. Paznenenue cmeceit (Ha mpumMepe
OUYHCTKHU MMOBAPEHHOU COJIN)

npaKkTU4ecKor padoTsr Ne 2.

CrenoBaTh IpaBUIaM MOJIb30BAHMS
XUMHUYECKOH MOCY10i U 1a00paTOPHBIM
000py10BaHUEM, a TAaK)KE IPaBUIIaM
oOpallleHusl ¢ XMUMUYECKUMH BELIECTBAMU
B COOTBETCTBUU C UHCTPYKLIMEH

IIPY BBIIIOJHEHUY TPAKTUYECKON

pabotsr Ne 1.

BricTpauBath pa3BepHyThI€ TUCEMEHHbIE
Y YCTHBIE OTBETHI C ONOPOU

Ha UHPOPMALIMIO U3 yYeOHUKA

U CIPaBOYHBIX MAaTEPUATIOB, TPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
anmapar Kypca XuMuu

1.2.

BemiecTBa
U XUMUYECKUE
peaKIuu

15

ATOMBI U MOJIEKYJIbI. XUMUYECKUE
aneMeHTbl. CUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIO)KHbBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
yUEHUE.

Xumuueckas hopmyna. BareHTHOCT
aTOMOB XMMHUYECKHX AJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTAaBa BEILIECTB.
OTHOcUTENbHAs aTOMHAsl Macca.
OTHOCUTENBHAS MOJIEKYJISIpHASA Macca.
MaccoBas 107151 XMUMUYECKOT0 JIEMEHTa
B COCIMHEHHH.

OnpenensiTb NPU3HAKK XUMUYECKUX
peakuui, yCIoBUs UX MPOTEKaHMUSL.
OOBACHATH CYITHOCTh (PU3UUECKUX

Y XUMUYECKHX SIBJICHUN C TOUKH 3pEHUS
aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI.
KnaccudunupoBaTs XuMHuecKue
peakiuu (1o YUCIy U COCTaBY
pearupyrommx 1 o0pa3yrommxcs
BEIIECTB).

Cocransatb GOpMyIIbl OMHAPHBIX
BEIIECTB M0 BAJICHTHOCTHU H OTIPECTISTh
BaJICHTHOCTH 1O (hopMyJiaM BEIIECTB.
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KomnuectBo BemectBa. Mousb. Mossipaas
Macca. B3auMocBsi3b KOJIMuecTBa, MacChl
Y YKCIia CTPYKTYPHBIX €IUHUII BEIIECTRA.
Pacuetsl o ¢hopmynamMm XUMHUECKUX
COEIUHCHUU.

du3znyeckre U XUMUYECKHUE SIBJICHUA.
XuMUYecKasi peakiys U ee MpU3HaKH.
3aKOH COXPAHEHHUSI MaCChl BELIECTB.
XHUMUYECKUE YPABHEHHUS.
Kiaccudukanusi XuMU4eCKUX peakiuit
(coenuHeHUs, pa3IOKEHUs, 3aMEICHUS,
oOMeHa).

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

dusndeckre CBOMCTBa 00pa3IloB
HEOPTaHUYECKUX BEIIECTB — METAIIJIOB

Y HEMETAJJIOB.

OOpa3s1ipl BEMIECTB KOJIMYECTBOM 1 MOJIb.
duznueckue saBieHus (TJIaBJICHUE BOCKA,
TastHUE JibJla, pACTUPAHHE caxapa

B CTYIKE, KUTIEHWE U KOHACHCAIIUSI
BOJIbI).

XUMUYECKHE ABJICHUS (TOPEHUE CBEYH,
MPOKaJIMBaHUE METHOM TTPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI WU MeJia

C COJISTHOM KHUCJIOTOM).

Hab6nronenue mpu3HakoB MPOTEKAHUS

PaccraBisaTs k03 puiineHTs!

B YPaBHEHUSIX XUMUYECKHUX PEAKIIUM.
HabmronaTte 1 onmuceiBaTh 00BEKTHI

IpU MPOBEJICHUU JIEMOHCTpaIUi

U TaOOPATOPHBIX OMBITOB.

[IpoBoauTh BeIYUCIIEHUS IO (DOopMyTIaM
XUMHUYECKUX COCTMHEHHUM U ypaBHEHUSIM
XAMHUYECKUX PEAKIUH.

[IpuMeHATh €CTECTBEHHO- HAYIHBIC
METO/IbI TTO3HAHUS (B TOM YHCTIE
HaOJII0/ICHKE, MOJICTTUPOBAHNUE,
AKCIIEPUMEHT U OCHOBHBIE OTIepaIuu
MBICITUTEIBHOMN AESTEILHOCTH
(cpaBHEHHE, KJIacCU(pHUKAIT)
BricTpauBath pa3BepHyThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha HHGOPMAIIHIO U3 yUeOHUKA

Y CIIPABOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYEHHBI TOHATUNHBIN
amnmapar Kypca XuMuu
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XUMHUYECKUX PEAKIUH (pa3iioKeHUe
caxapa, B3auMOJCUCTBUE CEPHOM
KHUCIIOTHI C XJIOPUJIOM Oapusi, MOTydeHUe
U pasnokeHue ruapokcuaa meau (1)
MIpY HarpeBaHUU, B3aUMOJICHCTBHUE
xeJesza ¢ pactBopom cosi meau (11).
OMBIThI, WITIOCTPUPYIOIINE 3aKOH
COXpaHEHUS MaCCHhI.

JlabopamopHvie onvimol:

Co3ganne MoJienet MOJIEKYJT
(ILIapocTep;KHEBBIX ).

Onucanue (pU3NIECKUX CBOMCTB
00pa3Il0B HEOPraHUYECKUX BEIIECTB —
METAJIJIOB U HEMETAILIOB.
Hab6nronenue ¢pusznueckux (riaBieHUe
BOCKa, TasHUE JIbJ1a) U XUMUYECKUX
(ropeHue cBe4YH, MPOKATUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

Hab6nronenue u onucanme Npu3HaKoB
MPOTEKAHUS XUMUYECKUX PEaKUi
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIbHON MOJIEKYJISIPHOM MacChl
BEILECTB, MOJISIPHON MacChl, MacChl

BEIICCTB, MAaCChl 1 KOJINYCCTBA BCIICCTBA,

MacCCOBOM JIOJIM XUMHUUECKOTO 2JIEMEHTA
1o popMyJie COeTUHEHUS;
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10 YPAaBHEHUSIM XUMUYECKUX PEAKIINN:
KOJINYECTBA, MaCChl BELIECCTBA

I10 U3BECTHOMY KOJIMYECTBY, MAcce
pEareHToB UK IPOLYKTOB PEaKLIUN

Hroro no pazgeny

20

Baxueime npeacraBuTe/ M HEOPraHMYECKUX BelIeCTB

2.1 | Bo3ayx. Kucnopon.
[loagatue
00 oKcHIax

6

Bo3nyx — cmeck ra3zoB. CocTaB Bo3ayxa.
Kucnopoa — aneMeHT u npocroe
BellecTBO. HaxoxieHne kucnopoaa

B IIpUpojie, PU3nYecKrue U XUMUIECKHE
cBoiicTBa (peakuuu ropenust). OKCUIbI.
[Tpumenenue kucnopoaa. CriocoOsl
MOJIYYEHHUsI KUCIIOPO/ia B JabopaTopuu
U nipoMblinuieHHOCTU. Kpyrosopot
Kucaopoaa B mpupoxae. O30H —
aJUIOTpOTHAsE MOIU(UKALIMS KUCIOPOa.
TernnoBo# 3P heKkT XuMHUUECKOUN peakin,
TEPMOXUMHUYECKUE YPABHEHHUSI, IK30-

Y DHJIOTEPMUYECKHUE peakiuu. TOIIuBO:
YTOJIb U METaH. 3arpsi3HEHUE BO3yXa,
YCWICHHE MapHUKOBOTO 3(dekTa,
pa3pylieHrue 030HOBOIO CJIOS.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OlpeiesieHrue CoIepKaHus
KHMCJIOPOJIa B BO3yXE

[Tonyuenue, cobupanue, paclio3HaBaHKUE

Hcnonp30BaTh XUMHUUECKYIO CHMBOJIUKY
JUTSL COCTaBIIeHUs (POpPMYIT BEIECTB,
MOJIEKYJISIPHBIX YPaBHEHU XUMHUYECKHUX
pEeaKIMii ¢ y9acTHUEeM KUCIOPO/Ia.
XapakTepu3oBaTh (OMUCHIBATH) COCTaB
BO3/lyXa, (GU3NYECKUE U XUMUYECKUE
CBOMCTBa KHCIIOPO/a, CIOCOOBI €T0
MOJTYYCHUS, MPUMCHCHHE U 3HAUCHHC
B TIPUPOJIE ¥ )KU3HU YeTIOBEKA.
CpaBHHBaTh PEaKIIU TOPCHHUSI

¥ MEJUICHHOTO OKHUCIICHUSI.
OOBICHATBH CYIIHOCTH IKOJIOTHIECKUX
po0JIeM, CBSI3aHHBIX C 3arPSI3HCHUEM
BO3/yXa.

CrnenoBaTh mpaBuiIaM 6€30MacHOM
paboThI B TabopaTopuu

P UCTIOJIB30BAHUH XUMUYECKON
MOCY/IbI U 000PYIOBAHUS, & TAKKE
paBuiIaM 00paIeHus C TOPIOYNMHU
BEIIECTBAMM.

[TnarupoBaTh U OCYIIECTBIISATH
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Y U3yYEHHE CBOMCTB KUCIOPOA.
HabGnronenue B3auMo1eCcTBUS BEIIECTB
C KHCIJIOPOJIOM U YCJIOBUS
BO3HUKHOBEHUS U MTPEKPALLICHUS TOPEHUS
(moxapa).

JlabopamopHhuwiti onvim:

O3zHakomiieHH€ ¢ 00pa3liaMu OKCHUIOB

Y OIHCAHUE X CBOMCTB.
llpakmuueckas paboma:

Ne 3. [lonyyenue u coOupanue
KHCIIOPOJa, U3YYEHHUE €r0 CBOWCTB.
Buvruucnenusa:

MOJIEKYJIIPHOI Macchl KUCIOPOJa U
030Ha HAa OCHOBAHUH aTOMHOM MacChl
XUMHYECKOTO AJIEMEHTA;

KOJINYECTBA, MAacChl BEIIECTBA

110 YPAaBHEHUSIM XUMHUUYECKUX PEaKIUil

Ha MPAaKTUKE XUMHYECKHE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOCHUS,
JieNaTh BBIBOJIBI 110 Pe3yJibTaTam
AKCIIEpUMEHTA IIPU MPOBECHUU
71a00paTOPHBIX OIBITOB U MPAKTUYECKON
paboTHI.

BBIUncisaTh KOJIMYECTBO BELIECTBA,
00beM raza 1o popmynam.

VYyacTBOBaTh B COBMECTHOI paboTe

B IpyIIIE.

BricTpauBath pa3BepHyThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha UH(POPMALIMIO U3 yYeOHUKA

Y CIIPABOYHBIX MAaTEpPUAJIOB, IPAMOTHO
VICII0JIB30BAaTh U3YYEHHbBI TOHATUNHBIN
amnmapar Kypca XuMuu

2.2

Bonopon. [lonsarue
0 KUCJIOTaxX U COJISIX

Bopopon — anemMeHT u mpocTtoe
BemecTBo. HaxoxaeHnue Bogopoaa

B IIpupo/ie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, NIPUMEHEHHE, CTIOCOObI
nonyyeHus. KucmoTsl u comnu.
Monsipabiii 00beM razoB. PacueTsl

0 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[Tomyuenue, cobupanue

PackpbIBaTh CMBICT U3y4aeMbIX NOHATHM
U IPUMEHSATH 3TU TOHSATHUS MIPU ONUCAHUU
CBOWCTB BELIECTB U UX MPEBPALCHUM.
XapaxkTepusoBaTh (OMKUCHIBATH)
dbu3nYecKre U XUMUYECKHUE CBONCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOJyUYeHHUS,
IPUMEHEHUE.

Cobupats pubOp AJIs MOTYUEHUS
BOJIOPO/JIA.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
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Y pacro3HaBaHUE BOJIOPO/IA.
B3aumoeiicTBre BOIOPO/Ia C OKCHIOM
menu (II).

JlabopamopHhuwiii onvim:
BzanMmoelicTBre KMCIIOT C METAJIaMH.
Ilpaxmuuecxas paboma:

Ne 4, Tlomyuenue u cobupanue BoJIopo/ia,
M3y4YE€HUE €T0 CBOMCTB.

Buiuucnenus:

00BEeMa, KOJTUIECTBA BEIIECTBA raza

10 €r0 U3BECTHOMY KOJIMUECTBY
BEILIECTBA WU 00BEMY;

00bEMOB T'a30B 10 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUH
ra3oB

JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKIX
peakIuii ¢ yaacTueM BOJI0pO/a.
BBIYuCIaTE MOJIIPHYIO MacCy BEIECTB;
KOJIMYECTBO BEIECTBA, 00bEM Tasa,
Maccy BeIIeCTBa.

[IpoBoAUTH pacyeThl IO YpaBHEHUAM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00BbeMa, MacChI BEIECTBA TI0 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WJTH TIPOAYKTOB PEAKITHH.

CrnenoBarh npaBuaaM 0€30MacHOM
paboThI B 1a00OpaTOpPHUH

UCIOJIb30BAHUU XUMHYECKOU MOCY bl

U 000pyZIOBaHUS, a TAKKE MPABUIIAM
oOparieHus ¢ rTopIoYrMHU BEIIECTBAMU

B OBITY.

[InanupoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOTIOACHUS,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMECHTA.

VYuacTBOBaTh B COBMECTHOM padboTe

B TpyIIIIE

2.3

Bopa. PacTBopbl.
[loagaTue
00 OCHOBAHUAX

duznueckue csoicTBa BoAbl. Boia kak
pacTBOPUTEIIb. XUMUUYECKUE CBOMCTBA
BO/JIbI.

PackppiBaTh CMBICIT H3y4aeMbIX TIOHATHI
Y TIPUMEHSATh 3TH TIOHATHUS IPU ONIMCAHUUN
CBOMCTB BEIIECTB U UX MPEBPALLICHUMN.
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OcHoBaHUsL.

PactBops1. Postk pacTBOpOB B ipupojie
U B )KU3HH YesioBeka. KpyroBopot Bo bl
B IIpUpPOJIC. 3arpsi3HEHUE TPUPOTHBIX

BOJ. OxpaHa N OYUCTKA IIPUPOJHBIX BOI.

HacplllieHHbIE Y HEHACBHIILICHHBIE
pacTBOpbI. PacTBOpUMOCTD BEIIECTB
B BoJie. MaccoBas 10J1 BEIeCcTBa

B pacTBope.

Xumuueckuii Ikcnepumenm:

Jlemoncmpayuu.

PacTtBOpeHME BEMIECTB € pa3IuyHOM
PacTBOPUMOCTHIO.

BzaumopericTBre BObI C METaIIaMHU
(HaTpUeM U KaJIbIIUEM).
HccnenoBanne pacTBOPOB KUCIOT

U IIEJI0YEN C TOMOIIbIO UHAUKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanne ocobeHHOCTEN
PacTBOPEHUSI BEUIECTB C PA3IMUYHON
PacTBOPUMOCTHIO.

[TpuroroBnenre pacTBOpPOB

C OIPEAEIICHHON MacCCOBOW JOJIEU
PacTBOPEHHOIO BEIIECTBA.
llpakxmuueckas paboma

Ne 5. IIpuroroBneHnue pacTBOpOB

C ONPEAECITCHHON MacCOBOM JOJIEH

XapakTepru3oBaTh PU3NUECKUE

U XUMHUYECKHE CBOICTBA BO/IBI, €€ POJIb
KaK pacTBOPUTEIIS B IPUPOIHBIX
IpoIECCaXx.

CocTaBnsTh ypaBHEHHSI XUMUYECKUX
peakuuii ¢ y4acTUeM BOJBI.

OOBSACHATH CYIIHOCTb 3KOJIOTMYECKHUX
po6JieM, CBSI3aHHBIX C 3arPS3HEHUEM
TIPUPOJTHBIX BOJ, CIOCOOBI OYMCTKH BOBI
OT MIPUMECEH, MEPHI IO OXPAHE BOJ

OT 3arps3HEHUSI.

[1marrpoBaTh M OCYIIECTBIATH

Ha MPAKTUKE XUMUIECKHE
HKCIIEPUMEHTBI, IPOBOIUTH HAOIIIOIEHUS,
JIeJ1aTh BBIBOJIBI 110 pe3ysibTaTaM
HKCMEPUMEHTA IIPU MTPOBEACHUH
1a00paTOPHBIX ONBITOB U MPAKTUYECKON
paboTHI.

CrnenoBaTh nmpaBuiiaM 0€301acHOM
paboThI B 1a0OpaTOPUH MPU
MCTIOJb30BaHUU XUMHUYECKOM TTOCYIbI

1 000pyOBaHUSI.

[TpoBOANTH BBIUMCICHUS C IPUMEHEHUEM
TIOHSATHUS «MaccoBas J0JIsl BEIIECTBA

B pacTBOpEY.

BricTpanBath pa3zBepHyThIC TUCHMEHHBIC
Y YCTHBIE OTBETHI C OITOPOU
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PaCTBOPEHHOT'O BEILIECTBA.
Buviyucnenus:

C MCIIOJIb30BAaHUEM ITOHITHS «MaccoBast
JIOJIS1 BEIIECTBA B PACTBOPE»

Ha UH(pOpMaIHIO U3 YIeOHUKA

Y CIIPABOYHBIX MaTE€pPHUAJIOB, TPAMOTHO
MCTIOJIb30BATh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XUMUu

24

OCHOBHBIE KJIaCCHI
HEOPraHUYECKUX
COCTMHECHUN

11

Krnaccudukanuys HeopraHuyeckux
coequHennit. Oxcuapl. Knaccudukanus
OKCHUJIOB: coJieoOpa3ytoiire (OCHOBHEIE,
KHCIJIOTHBIE, aM(POTEpHBIEC)

1 HecoJeo0pa3yromue.

Homenknatypa okcnioB. duznueckue
Y XMMHUYECKUE CBOMCTBA OKCHJIOB.
ITonmydyeHne OKCHIIOB.

OcnoBanus. Kiaccudukanys ocCHOBaHMIA:

IEJIOYHA U HEPACTBOPUMBIE OCHOBAHHS.
Homenknarypa ocHoBanui. @usnyeckue
Y XUMHAYECKUE CBOWCTBA OCHOBAHUM.
[Tosryuyenne oCHOBaHUM.

Kucnotsl. Knaccudukanus Kucior.
Homenknatypa kucnor. dusnyeckue

1 XUMHUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTasioB H.H. bekeTona.
ITonydyeHue KUCIOT.

Conu. HomeHknatypa conei.
DOU3NYECKUE U XUMUYECKHE CBOMCTBA
cousiert. [lonmyuenue conen.
['eHeTnueckas CBs3b MEXK]y KIaCCaMU
HEOPTraHUYECKUX COCTMHEHUM.

Knaccudumuporars nzyuaemolie
BEILECTBA 10 COCTAaBY U CBOMCTBAM.
CocTaisATh GOpMYIIbI OKCHJIOB, KUCIIOT,
OCHOBAHMUM, COJIeH M Ha3BIBATh UX

10 MEKTYHapOAHOW HOMEHKIIATYPE.
[Iporno3upoBaTh CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XUMHUYECKHX CBOWMCTB
U3YYCHHBIX KJIACCOB/TPYIII BELIECTB,

K KOTOPBIM OHU OTHOCSITCAL.

CocTaBasiTh MOJIEKYJISIPHBIE YPAaBHEHHUS
pEeaKLUMM, UIUTIOCTPUPYIOLINX
XUMUYECKHE CBOMCTBA U CITOCOOBI
MOJIYYEHHUSI BEUIECTB U3yUYECHHBIX
KJIACCOB/TPYIII, a TAKXKe
MOATBEPKIAIOIIUX TeHETUUECKYIO
B3aUMOCBSI3b MEXKIY HUMHU.
[Tpou3BOANTH BHIYUCICHUS

110 YPaBHEHUSIM XUMHUUECKUX PEaKIUH.
[InanupoBaTh M OCYHIECTBIATH

Ha MPAKTHUKE XUMHUUECKHUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JIeJaTh BBIBOJIBI IO pe3yJbTaTam
AKCIIEPUMEHTA MTPU MPOBEICHUH
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl HEOPraHUYECKUX BEIESCTB
Pa3JIUYHBIX KJIACCOB.

OnbITHI, WILTIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimoi

Onpenenenue pacTBOPOB KUCIIOT

Y IEJI0YEHN C TOMOIIBIO UHIUKATOPOB.
N3ydeHnne B3anMOIEUCTBUS KUCIIOT

C METaJUIaMH, pEaKIUi HEUTPAITU3ALINH.
B3anmoneiicTBre pacTBOpa CEpHON
KUCIOTHI ¢ okcusioM Meau (II).
ITomyyeHne HepacTBOPUMBIX OCHOBAHUM.
BriTecHeHrE 0JJTHOTO METaIa APYTUM
Y3 pacTBOpa COJIU.

IIpakmuueckas paboma

No 6. Pemienue skcriepuMeHTaIbHBIX
3a71a4 1o TeMe « BaxxHenmme Kiaccol
HEOPraHUYECKUX COCIUHEHUIN.
Boruucnenus:

10 YPaBHEHUSM XUMHUYECKON PEaKIuu:
KOJINYECTBa BEILIECTBA, 00hEMa, MaCChI
110 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00beMy, Macce peareHTOB

WJIU TIPOJYKTOB PEAKIINHU

71a00paTOPHBIX OMBITOB U MPAKTUIECKUX
paoor.

CnenoBath paBuiiaM 6€301acHON
paboThI B 1abopaTopuu

IIPU UCTIOJIb30BAaHUH XUMUYECKON
oCy/Abl 1 000PYIOBaHMUSL.

BricTpanBath pa3zBepHyThle TUCBMEHHbBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha UHPOPMALIHMIO U3 yYeOHUKA

¥ CIIPABOYHBIX MaTEpUajIoB, TPaMOTHO
VCIIOJIb30BaTh N3yYECHHBIM TOHATUWHBIN
anmapar Kypca XUMHU

Htoro no pazaeny:
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Iepuoanueckmnii 3akon u llepuoanueckas cucrema xumnueckux 3j1eMeHToB /. U. Menneneea. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKNCIUTEIBLHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

3.1 | Ilepuoanueckuii
3aKOH

u [lepuoanueckas
cucrema
XUMUYECKUX
AJIIEMEHTOB

Ctpoenue atoma

J. . Menneneena.

7

[lepBbIie MOMIBITKY KiIaccupuKanum
XUMHUYECKuX 3JieMeHTOB. [loHsTHE

O TpyInax CXOJHbIX FJIEMEHTOB
(1I1eJI0YHBIC U IIEIIOYHO3EMETbHBIC
METaJIJIbI, TAJIOTCHBI, ”HEPTHBIC T'a3bl).
DJIeMEHTBI, KOTOPBIE 00Pa3yroT
aM@oTepHbIe OKCHJIBI U THAPOKCHUJIBI.
[Tepunonnueckuii 3akoH. [lepuoguueckas
CHUCTEMAa XMMHUYECKUX DJIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUTMHHOTIEPHOIHAST ()OPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKUX
sanemenToB [[.1. Menaeneena. [lepronabl
Y rpynnbl. PU3HYECKHN CMBICI
MOPSAJIKOBOIO HOMEPA, HOMEPOB MTEpUO/Ia
Y TPYMIIBI 2JIEMEHTA.

Ctpoenue aroMmoB. COCTaB aTOMHBIX
snaep. M3oromnbl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UYEK aTOMOB IIEPBBIX
20 XMMHUYECKHX 2JIEMEHTOB
ITeprnoanueckoi CHCTEMBI

J .. MenneneeBa. XapakTepuCTHUKA
XUMHYECKOTO DJIEMEHTA

I10 €T0 NOJIOKEeHUIO B Ileproanyeckoit
cucreme JI.1. Menpaeneena.
3aKOHOMEPHOCTH U3MEHEHUS pajuyca

PackpsIBaTh CMBICT IEPUOAUYECKOTO
3aKOHa.

OnuckIBaTh CTPOEHUE TAOIULIBI
«lIepnoanueckas cucteMa XUMUYECKUX
anemeHToB /.M. MenneneeBay.
MonenupoBaTh CTPOEHUE aTOMA,
SHEPreTUYECKUX YPOBHEU U IO1yPOBHEMN
IIPY IIOMOILM PUCYHKOB, JIEKTPOHHBIX
KOH(UTYpalUii U 3JEKTPOHHO-
rpaduyeckux Gopmy.

[TosicHATH (hU3NUECKUI CMBICIT
MOPSAIKOBOIO HOMEPA, HOMEPOB MEpUOIa
Y TPYNIBI 2JIEMEHTA.

XapakTepu3oBaTh XUMUYECKHE JJIEMEHTBI
MIEPBBIX TPEX MEPUOJIOB, KAJIUM, KAJIbIIUN
Y UX COCIMHEHUS MO MOJIOKEHUIO

B [Iepuoanueckon cucreme

JI.1. Menpaeneena.

OOBICHATH 001IIHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOVWCTB XUMUYECKUX
3JIEMEHTOB (U3MEHEHHE PAJINYCOB
aTOMOB, JIEKTPOOTPULIATEILHOCTH,
BAJICHTHOCTH) U UX COEIUHCHUM

B IIpeJIeIax MajlbIX MEPHUOIOB U IIaBHBIX
MOATPYII C YYETOM CTPOCHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAITTMYECKUX
CBOMCTB IO IpyNIaM U Mepuogam.
3nauenue [lepronnueckoro 3akoHa

u [leproanueckoil cCUCTEMbI XUMUYECKUX
AJIEMEHTOB JIJISl Pa3BUTHUS HAYKH U
npaktuku. .M. MenzaeneeB — yyeHbIn
Y TpaXkKJIaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

B3aumopericTBre TMAPOKCH 1A ITMHKA

C pacTBOpAMM KUCIIOT U LIETOYEH.
MoaenupoBanue CTpOCHUSI MOJIEKYJT
IIpY IIOMOILU PUCYHKOB, MOJIEIIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
Tabnuna «llepuonnueckas cucrema
XUMHYECKUX IJIEMEHTOB

JI.1. MeHneneeBay.

JlabopamopHvie onvimoi
O3HakomIIeHHE C 00pa3liaMyi METAJLIOB
Y HEMETAJIJIOB

VYyacTBOBaTh B COBMECTHOI paboTe

B TIap€ WJIM TPYTIIIE.

BricTpanBath pa3zBepHyThIC TUCHMEHHBIC
Y YCTHBIC OTBETHI C OMTOPOi

Ha HH(OPMAIIHIO U3 YIeOHUKA U IPYTHX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XUMHUYECKas CB3b.
OxucauTeILHO-
BOCCTAHOBUTECIILHBIC
peakuuu

XumMmundeckast cBa3b. KoBaneHTHas
(momnsipHast ¥ HEMOJIIPHAs) CBA3b.
DIEeKTPOOTPHUIIATETLHOCTh XUMUUECKUX
anieMeHTOB. MoHHas cBsa3b. CTENEHD
okuciaeHust. OKUCINTENBHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Iponecchl

PackppiBaTh CMBICT N3y4aeMBbIX TTOHATHH.

OnpenensiTe BUI XUMAYECKOMW CBSI3U

B COCJIMHCHUU.

MonenupoBaTh CTPOCHUE MOJIEKYJT
IIPY IIOMOILM PUCYHKOB, MOJEJIEH,
AIIEKTPOHHBIX ¥ CTPYKTYPHBIX (POPMYIL.
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OKHUCJIEHUS] U BOCCTAHOBJICHHUS.
OKHCIUTETN U BOCCTAHOBUTEIH.
XUMHYECKHUH HKCIIEPUMEHT: U3yUEHUE
00pa3loB BeIIeCTB METAJIIIOB

Y HEMETAJIJIOB, B3aUMO/ICHCTBUE
TUAPOKCH/IA IIMHKA C pACTBOPaMU KUCIIOT
Y 1IEJIOYEH, TPOBEACHUE OIIBITOB,
WJUTIOCTPUPYIOIIUX TTPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3JIOKEHUSI, COCTUHECHUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

OMNBITHL, WIUTFOCTPUPYIOIIUE TPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOKEHUS], COETMHEHUS])

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIsl cocTaBlieHUs hOpMyJT BEILIECTB,
3JICKTPOHHOTO 0ajaHca peakIui.
OnpenensaTh CTENEHb OKUCIICHUSI aTOMOB
XUMHUUYECKHUX JIEMEHTOB 110 hopMyJiam
U COCTaBJIATH (POPMYJIbI OMHAPHBIX
COCIMHEHMH I10 CTETICHN OKUCIICHUS
aTOMOB XMMHUYECKHUX DJIEMEHTOB.
OnpenensTe OKUCIUTEID U
BOCCTAHOBUTEIL. PaccTaBisTh
KOA(PPULIMEHTHI B CXeMaX MPOCThIX
OKHCJINTEIIEHO-BOCCTAHOBHUTEIIBHBIX
PEAKIMI METOJIOM JIEKTPOHHOTO
OajaHca.

HabGaronaTh XUMHYECKHUE ONBITHI

110 IUIaHY, aHAJIM3UPOBATh U JIeJIaTh
BBIBO/IBI.

Ucnonws3oBate UKT nist cozganus
MO/I€JIEN, MOATOTOBKY MIPE3EHTAIINM,
JIOKJIaJ0B 110 TEME.

BricTpanBaTh pa3BepHyThIC TUChbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(POPMALIMIO U3 YUEOHUKA U IPYTUX
HMCTOYHUKOB, B TOM uucie MuTepHera

Hroro no paszneny 15
PezepBHOE Bpemst 3

OBIIEE UMCJIO YACOB 68
[10 TTPOI'PAMME
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9 KVIACC

Ne
/11

HaumenoBaunue
pa3aenoB U TEM
y4eOHOTro peameTa

KomauuectBo
4acoB

Coneprxanne 00yyeHus

OCHOBHBIE BUJIBI JICATEIBHOCTH
00yJaromuXxCst

BemecTBo 1 XMMHUYeCKHUE peaKIIuN

1.1

[ToBTOpEHNKE

U yriiyOJieHue
3HAHUW OCHOBHBIX
pa3zenoB Kypca

8 KJiacca

5

[lepnonnueckuii 3akoH. [leproanueckas
CHCTEMa XMMHYECKHUX JIEMEHTOB

J.1. MenaeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XAMHUYECKHUX 3JIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, KA, KaJIblIH U UX
COCIMHCHUH B COOTBETCTBUHU

C TIOJIOKEHUEM JIEMEHTOB

B [lepronueckoi CUCTEME U CTPOCHUEM
MX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOU
CBsI3U. THUIBI KPUCTATUIMYECKUX
pEUIETOK, 3aBUCUMOCTh CBOKCTB
BEIIECTBA OT TUIA KPUCTAIUINYECKOU
PEIIETKU U BUAA XUMAYECKON CBSI3H.
Knaccuduxkanust 1 HoMeHKIIaTypa
HEOPraHUYECKHUX BEIIECTB. XMUMUUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIINXCS

K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKHUX
COCJIMHCHUI, TEHETUYECKas CBS3b
HEOPraHUYECKUX BEIIECTB.

XapakTepu3oBaTh XUMUYECKUE DIIEMEHTBI
MEPBBIX TPEX NEPUOAOB, KIS U KAIBLUS
I10 UX MOJIOKEHUIO B [lepruoanueckoi
cucreme /1. 1. Menaeneena.
KnaccuduimpoBats u Ha3bIBaTh
HEOPraHUYECKHE BENIECTBA N3YUYCHHBIX
KJIACCOB.

OnuceIBaTh O0ITME XUMUYECKHE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
MOJATBEPKAATh CBOMCTBA IPUMEPAMHU
MOJICKYJISIPHBIX YPABHEHUM XUMHUUYECKUX
PEAKLIUH.

OnpenensiTe BUJI XUMUYECKON CBS3H

Y TUII KPUCTAJUIMYECKOM PEIIETKH
BEIIIECTRBA.

IIporuo3upoBarth CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHMUSI.
BricTpauBaTh pa3BepHyThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHGOPMALIHMIO U3 yYeOHHUKA

Y CIIPaBOYHBIX MAaTE€PUAJIOB, TPAMOTHO
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Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

O03HAaKOMJICHUE C MOJICJISIMU
KPUCTAJUIMYECKUX PEIIETOK
HEOPraHUYECKUX BEILIECTB — METAJJIOB
¥ HeMeTaJyIoB (TpaduTa 1 aaMasa),
CJIO’KHBIX BEIIECTB (XJIOpHIa HATPHS)

MCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBINA
anmnapar Kypca XUMHUH

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XUMHUYECKUX
peakum

Knaccudukanust XuMuuecKkux peakiiuii
10 pa3JINYHbIM MPU3HAKAM (110 YUCITY

U COCTaBY YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY (D (DEKTY,

110 U3MEHEHUIO CTETICHEH OKUCIICHUS
XUMHUYECKUX JICMCHTOB,

0 00PaTUMOCTH, 110 YYACTHIO
KaTaauzaTopa). IK30-

Y DHJIOTEPMHUYECKHUE PEAKIIUH,
TEPMOXUMUYECKHIE YPABHCHUSI.
[ToHATHE O CKOPOCTH XUMHUUYECKOU
peakuuu. [TonsiTue 06 0OpaTUMBIX

¥ HEOOPATUMBIX XUMUYECKHUX PEAKITHSIX.
[ToHsiTHE O TOMOTEHHBIX U TE€TEPOTEHHBIX
peakusx. [londarue o karanmse.
[ToHsITHE O XMMUYECKOM PAaBHOBECHH.
dakTophl, BIHUSIONUE HA CKOPOCTh
XUMHUYECKOMN PEaKINy U MOJI0KCHHE
XUMHUYECKOTO PABHOBECHSI.
OKHUCTUTENEHO-BOCCTAHOBUTELHBIE

PackpbIBaTh CMBICIT M3y4a€MbIX MOHATHI
Y IPUMCHSTE 3TH TTOHATHUS TIPH ONTUCAHUH
CBOMCTB BEIIECTB U UX MPEBPAIICHUM.
KnaccuduiupoBarh XMuMUYECKHE
pEeaKIuu MO0 Pa3InYHbIM IIPU3HAKAM.

VY cranaBiaMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHYECKOM peakIuu OT Pa3IuIHbIX
(bakTopoB.

ITporuo3upoBaTh BO3MOXHOCTH
MPOTEKaHUS XUMHUCCKUX TIPEBPAITICHHHA
B Pa3JIMYHBIX YCIOBUSIX.

OrnpenensiTe OKUCIUTEI

u BocctaHoButenb B OBP.

CocTaBisaTh SJICKTPOHHBIN OaJlaHC
pEaKIIH.

[Tpou3BOANTE BHIYUCIICHUS

M0 XUMUYECKUM YPaBHEHHSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B TIape WJIU TPYIIIIE.

BricTpanBaTh pa3BepHyThIEe MUCbMEHHBIE
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peakIuu, HIEKTPOHHBIN OallaHC
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHOU
peakuuu. CocTaBieHUE ypaBHEHUM
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakIMii C UCIOJIb30BAHUEM METO/Ia
AJIEKTPOHHOTO OanaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHUS
pa3IMYHBIX (PAKTOPOB.

OnbITHI, WUTIOCTPUPYIOITUE PUMEPDI
OKHCITUTEBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3IIOXKEHHUS, COCTMHEHUS ).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMA U MACCHI
pEeareHTOB WM MPOIYKTOB MO
YPaBHEHHSIM XUMUYECKUX PEaKIni

Y YCTHBIE OTBETHI C OIIOPOHN

Ha HHGOpMaIIHUIO U3 YIeOHUKA

Y CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
HCTIOJIb30BAaTh U3YUYECHHBIN TOHATUMHBIN
amnrmnapar Kypca XuMuu

1.3

DIIEKTPOJIUTHYECKAS
JTUCCOITUAITHS.
XUMHYECKHUE
peaKkIu

B pacTBOpax

Teopus dJIEKTPOIIUTUYECKON
JIACCOLMALINU. DJIEKTPOIUTHI

U HEAJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOIMAIIUN BEIIECTB

C Pa3IMYHBIMU BUJIAMU XUMUYECKOU
cBs3u. Crenens quccounanu. CUiabHbIe
U CJ1a0bIe DJIEKTPOJIUTHI.

Peaxiuu nonHoro oOMeHa. Y crioBust

PackppiBaTh CMBICI M3y4aeMbIX IIOHATUH,
a TAK¥KE CMBICJI TEOPUH
BJIEKTPOJIUTUYECKON TUCCOLUALINH.
OOBICHATH TPUYUHBI
3JIEKTPOIIPOBOIHOCTHU BOAHBIX PACTBOPOB
BEIIIECTB, PA3INdaTh CIA0bIC M CHIIbHBIC
BJICKTPOJIUTHI.

CocTaBisTh ypaBHEHUS JUCCOIAIIIU
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MPOTEKaHUs PEaKIMil HOHHOTO OOMEHa,
MOJIHBIE Y COKPAIIEHHbIE HOHHBIE
ypaBHeHus peakiuii. CBONCTBA KUCIIOT,
OCHOBAHHWH U COJIEM B CBETE
IIpPeICTaBICHUN 00 ANEKTPOIUTHIECKOM
nucconuanuu. KayecTBeHHbIE peakiuu
Ha noHbI. [loHsTHE O THIpONIH3E

coJIei.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Uccnenosanue 31eKTpONPOBOIHOCTH
pacTBOPOB BEIIECTB, IIpoliecca
JTUCCOIUAIIMY KUCIIOT, IIeI04eit

U COJIEH (BO3MOXKHO HCIIOIh30BaHUE
BUJICOMATEPHUATIOB).

OnbIThl, WIUTIOCTPUPYIOIINUE MPU3HAKH
POTEKAHUs peaKIMil HOHHOTO OOMEeHa
(oOpa3oBaHue ocajika, BbIJICJICHUE rasa,
00pa3oBaHKE BO/IbI).

Pacnio3naBanue HEOPraHMYECKUX
BEIIIECTB C MOMOIIbIO KAYECTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopmbwiii onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peakIuy HOHHOTO 0OOMEHa B pacTBOpax
3JIEKTPOIUTOB (C 00pa30BaHUEM OCaJIKa,

BBIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIBI).

KHCJIOT, IIEI0YEH U COJICH, OJIHbIE

1 COKpaIllCHHbIE MOHHBIE YPABHEHUS
XUMHUYECKUX PeaKIMil HOHHOTo 0OMEHa,
KpaTKHE MOHHBIC YPABHEHUS TPOCTHIX
peakui TUAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IIHE XUMHYECKUE
CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH AIEKTPOIUTHIECKON
JIMCCOLUALINY; TTIOJITBEPKIaTh CBONCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIINM.
Pemiats 3xcriepuMeHTaIbHbIE 3aa4U

0 TEME.

IImanupoBaTh U OCYIIESCTBIATH

Ha MPAKTUKE XUMUYECKHUE
AKCTICPUMEHTHI, ITPOBOAUTH HAOJIOICHMS,
JleJIaTh BBIBOJIBI 110 pe3yJibTaTaM
AKCIIEpUMEHTA MPU MPOBEICHUN
71a00PAaTOPHBIX OMBITOB M MPAKTUICCKHUX
pabor.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B JlabopaTopuu

MIPHU UCTIOJb30BAHUU XUMUYECKOM
MOCY/1bl U 000pPYAOBaHUS.

[1poBOAUTE BEIYUCICHUS IO XUMUYECKUM
YpaBHEHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe
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IIpaxmuueckas paboma:

Ne 1. Pemienue skcriepuMeHTaIbHBIX
3a1a4 10 TEME.

Buviuucnenus:

110 YPaBHEHUSIM XUMHUYECKUX PEAKIINIl

B [1Ap€ WIH TPYIIIIE.

BricTpanBaTh pa3BepHyThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha HHGOPMAIIMIO U3 YUeOHUKA U APYTUX
HMCTOYHHUKOB UH(OPMAIIH, B TOM YUCTIE
HNuTepuera

Uroro no pazgeny

17

HemeTaJiabl M MX COeIMHEHUA

2.1

Oomas
XapaKTEPUCTUKA
XUMHUYECKUX
AJIIEMEHTOB
VIIA-rpynmsl.
["anorenst

OO01as xapakKTepUCTHKA TAJIOTE€HOB.
Oco00EHHOCTH CTPOCHHUS AaTOMOB,
XapaKTEpPHbIC CTETICHU OKUCIICHMUS.
CrpoeHue u pu3HIECKHUe CBOMCTBA
MIPOCTHIX BEIIECTB — IaJIOT€HOB.
XUMHUYECKHUE CBOMCTBA HA TPUMEPE
xJ0pa (B3auMOJICHCTBHE C METaJlJIaMU,
HEeMEeTaJlJIaMH, IeJI0YaMu ).
XnopoBonopoa. CosisiHas KHACIIOTA,
XMMHUYECKUE CBOMCTBA, MOJYYEHHUE,
npuMeHeHue. JleiicTBrue xiaopa

U XJIOPOBOJIOPO/ia HA OPraHU3M
yesoBeka. BaxkHelme Xmopuasl 1 Ux
HaXO0XJICHUE B MIPUPOJIEC.

Xumuyeckuui IKCnepumenm:
Jlemoncmpayuu:

OnbITH, OTpaxkarolue Gusndeckue

1 XMMHUYECKHE CBONCTBA raJIOTEHOB U UX
COEJIMHEHUH (BO3MOXKHO MCII0JIb30BAHUE

OOBsICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB HEMETAIINIOB U UX
COCJIMHEHUI B Mpejiesiax MajblxX
MEPUOJIOB U TJIABHBIX MOATPYII
[lepuoanyueckoi CUCTEMbI XUMUYECKHUX
AJIEMEHTOB C YY€TOM CTPOCHHUS UX
aTOMOB.

XapaxkTepuszoBaTh PU3NYECKUE

¥ XUMHYECKHE CBOWCTBA MPOCTHIX
BEIIIECTB raJJOr€HOB (Ha MPUMEPE XJI0Pa)
U CJIO’KHBIX BEIIECTB (XJIOPOBOIOPOJIA,
XJIOpUJIa HATPHsI), CIOCOOBI UX
MOJTYYCHUS, IPUMCHCHHE B 3HAUCHHC

B IIPUPO/IE U )KU3HU YEITIOBEKA.
Onpenensats XJIOpUI-UOHBI B paCTBOPE.
[1maHupoBaTh ¥ OCYIIECTBIATh

Ha TIPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHMS,
Jie7aTh BBIBOJIBI IO PE3yJIbTaTaM
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BUJICOMATEPHUAIIOB).

O3HakoMIICHHE C 00pa3liaMH XJIOPHI0B
(rajJoreHu10B).

JlabopamopHhbwiii onvim:

N3ydeHue CBOMCTB COJISTHOM KUCIIOTHI.
IIpoBeaeHne Ka4eCTBEHHBIX PEAKIINI
Ha XJIOPUA-UOHBI.

Ilpaxmuueckas paboma

No 2: TlostyueHne COMTHON KUCITOTHI,
W3y4YECHUE €€ CBOWCTB.

Buviuucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKITUH,
€CJIU OJIMH U3 PEareHTOB JaH B U30BITKE

HKCIIEPUMEHTA TIPU IPOBEICHUH
71a00PATOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh npaBuiiaM 6€301acHON
paboTHI B 1aOOpaTOpUH

IIPU UCTIOJIb30BAaHUH XUMUYECKON
HoCyZbl U 000pYyIOBaHUS.

BricTpanBath pa3BepHyThIe TUCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha MH(POPMALIMIO U3 yYeOHHUKA

Y CTIIPAaBOYHBIX MaTEPHUaIOB, IPaMOTHO
MCIIOJIb30BaTh U3y4YECHHBIN TOHATHIHBIN
ammapar Kypca XHMUU

22

Oo0mmas
XapaKkTEepUCTHKA
XUMHYECKHUX
AJIIEMEHTOB
VIA-rpynnsl. Cepa
U €€ COCTUHEHHUS

OO6m1as xapaKTepUCTUKa PJIEMEHTOB
VIA-rpynmnel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEePHbIC CTEIICHU
OKHCIIEHUS.

CrpoeHue u pu3HIEeCKUe CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJIa U CEPHI.
AmoTpornHbie MOAU(PUKAIIMK KHUCIIOPOaa
U cepbl. XUMUYECKHUE CBOMCTBA CEPHI.
CepoBo10po/1, CTpoeHUE, PU3NUeCcKre
Y XUMHAYECKUE CBOMCTBA.

OKcubl cephl Kak MPeCTaBUTENH
KHCJIOTHBIX OKCHIOB.

Cepnas kucnota, Gpuznyeckue

U XUMHUYECKHE CBOMCTBA (00II1e Kak

OOBICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 3JIEMEHTOB
VIA-rpynmsl ¥ uX COEJUHEHUN C y4ETOM
CTPOCHHUS UX aTOMOB.
Xapaktepu3oBaTh (PU3UUECKUE

Y XUMUYECKHUE CBOMCTBA ITPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHCHUH
(cepoBOAOPO/Ia, OKCUJIOB CEPBI, CEPHOI
KHUCJIOTHI, CyJIb(aToB), CIOCOOBI UX
MOJTyYeHHUsI, IPUMEHEHUE U 3HAYCHUE
B MIPUPOJIE U )KU3HU YETIOBEKa.
Onpenensars HATUYUE CYJIb(PaT-MOHOB
B pacTBOpE.

OOBICHATH CYLTHOCTb HKOJIOTMUECKUX
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MIPEACTABUTEIS KJIACCA KUCIIOT

u crienuduyeckue). XuMUIecKue
peakuuu, Jexxane B OCHOBE
POMBIIIEHHOTO CITOCO0a MOJTy4eHUS
cepHoil kuciotel. [Ipumenenune. Conun
CEpPHOM KUCIIOTHI, KAUECTBEHHAS PEAKIUs
Ha Cynb(}aT-uoH.

Haxoxaenue cepol 1 €€ COeTMHEHU I

B pupojie. XUMUYECKOE 3arpsi3HEHUE
OKpYXaroUIen Cpeibl COCTMHEHUSIMHA
cephl (KUCIOTHBIE JOXKIH, 3arpsI3HEHUE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro
MpeA0TBPAICHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomIIeHHE ¢ 00pa3IaMu CEphl U e
COEAMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
Ha6nronenue nporecca oOyrinBaHus
caxapa IoJ1 IeCTBUEM
KOHLIEHTPUPOBAHHON CEPHOU KUCIIOTHI.
JlabopamopHvie onvimei:

N3yuenne XMuMHYECKUX CBOMCTB
pa30aBICHHON CEPHOM KUCIOTHI.
[IpoBeneHne kaueCTBEHHON peaKIuK Ha
cylbdaT-uoH U HAOII0ICHUE MPU3HaKa
€€ IpPOTEeKaHus

po6JieM, CBA3aHHBIX C TepepaboTKOM
COEJIMHEHUI CEpHI.

[1manupoBaTh U OCYIIECTBIATh

Ha MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, TPOBOJUTH HAOIIOICHUS,
JieaTh BBIBOJIBI MO PE3yJIbTaTaM
HKCIEPUMEHTA.

CrnenoBath mpaBuiaaM 0€30MacHOM
paboThI B J1aDOpaTOpUH

IIPY UCTIOJIb30BAaHUY XUMUIECKON
MOCY/Ibl U 000PYI0BAHHUS.

[Tpon3BOANTE BEIUUCICHUS

0 XUMHYECKUM YPABHEHUSIM.
Hcrnonb30BaTh MU BHIMOJTHEHUH
y4eOHBIX 3aJaHUI TEKCThI YUYCOHHKA,
CIIPABOYHBIC MATEPUAITBI
(ITeproguveckyro cUCTEMY XMMUYECKUX
anemenToB JI. 1. MenneneeBa, Tabmauiry
PacTBOPUMOCTHU KHCIIOT, OCHOBAaHUM

U COJIEH B BOJIE, DJICKTPOXUMHUUYECKHH PsiJ
HaIpsHKEHUN METaIIOB).

Hcronb30BaTh PH BBITOTHEHUH
y4eOHBIX 3aJaHUM U B MPOIIECCEe
WCCIIEIOBATENLCKOM NeATeTbHOCTH
HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHYECKOTO COJIePIKaHus, CTPABOYHBIC
MaTtepuabl, pecypcol IHTepHETa
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2.3

OOmas
XapaKTepUCTHKA
XUMHYECKHUX
AIIEMEHTOB
VA-rpynnsl.

A30T, hochop u ux
COETMHEHUS

OO11ast xapakTepUCTUKA SJIEMEHTOB
VA-rpynibl. OCOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIEC CTEIIEHU
OKHCJICHUS.

A30T, pacpocTpaHeHHe B IPUPOJIE,
bu3NUecKre U XUMHUYECKHUE CBOMCTBA.
Kpyrosoport azora B mpupo/e.
AMMuak, ero puznueckue 1 XUMHUIECKUE
CBOMCTBA, MOJIyY€HUE U IPUMEHCHHUE.
Conmn aMmMoOHUSI, UX PU3NYECKUE

Y XUMUYECKHUE CBOMCTBA, TPUMEHEHHUE.
KauecTBeHHas peakiiysi Ha HOHBI
aMMOHUSI.

A30THasi KUCJOTA, €€ MOJTyYEHHE,
dbu3nUecKre 1 XUMUYECKHUE CBOMCTBA
(oOmIue Kak mpeAcTaBUTENs Kiacca
KHCJIOT U crieniupruyecKue).
Hcnonbp30BaHKre HUTPATOB U COJIEN
aMMOHUS B KQU€CTBE MUHEPAIbHBIX
yno0peHni. XUMHUYECKOE 3arps3HeHHE
OKPY’KarOIIEH CPEIbI COCTUHEHUAMUA
a3zoTa (KUCIIOTHBIE TOXK/IU, 3arpsA3HEHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, aIoTpOIHbIE MOAUDUKALINH
docdopa, puzndeckre 1 XUMUYECKHUE
cBorictBa. Oxcua gocdopa (V)

u GocdopHas Kkucnora, Gu3nIeCcKue

OOBACHATD 0011IE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB
VA-rpynisl 1 UX COEIUHEHU C yYETOM
CTPOEHUS UX aTOMOB.

Xapaktepu3oBaTh (pU3UYECKUe

Y XUMUYECKHE CBOMCTBA MPOCTHIX
BeIecTB a30Ta u (ocdopa u ux
COCTMHCHMI (aMMHUaKa, CoJIeH aMMOHUS,
a30THOW KUCJIOTHI, HITPATOB, OKCHIA
dbocdopa (V) u bochopHOil KUCIIOTHI,
dbocdaToB), cocoObI UX MOTYUECHUS,
MPUMEHEHUE U 3HAYCHUE B TIPUPOJIC

W )KM3HU YEJIOBEKA.

Onpenensate HOHBI aMMOHUS U (pocdaT-
MOHBI B PaCTBODE.

OOBSICHATH CYIITHOCTh IKOJIOTHYECKUX
po0JieM, CBSI3aHHBIX ¢ HAXOXKICHUEM
coenHeHuit azora u dpocdopa

B OKPYXKAIOIIIEH CpeJie.

[1manupoBaTh M OCYIIECTBIATh

Ha TPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, TPOBOIUTH HAOTFOICHUS,
JieaTh BBIBOJIBI TIO PE3yiIbTaTamM
AKCIIEPUMEHTA TIPH MPOBEICHUU
71a00paTOPHBIX OIBITOB U MPAKTHYECKOU
paboTHI.

CrnenoBath mpaBuiaM 0€30MacHON
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Y XUMUYECKUE CBOMCTBA, OJYYCHUE.
Hcnonb3oBanue hocdaToB B kKauecTBe
MUHEPAJIbHBIX yI00pPEHUH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE C PU3UUECKUMHU
cBolcTBaMu a3ota, hocopa

1 UX COCIMHEHUM (BO3MOKHO
HCTIOJIb30BaHUE BUICOMATEPHUATIOB).
O3HakoMJIeHHE ¢ 00pa3liaMH a30THBIX
1 (hochopHBIX YTOOPEHU.
[Tonyuenue, cobrpanue, paclio3HaBaHUE
Y N3y4YECHHUE CBOMCTB AMMUAKA.
BzaumMoeicTBrue KOHIEHTPUPOBAHHOMU
A30THOM KUCJIOTBI C MEABIO
(BO3MOHO HUCMOJIb30BaHUE
BUJICOMATEPHUATIOB).

JlabopamopHvie onvimoi:
[IpoBeneHre KaueCTBEHHBIX PEAKIIN
Ha MOH aMMoHus U pocdart-noH,

U U3y4EeHHUE MPU3HAKOB UX
POTEKAHUSI.

lpaxmuueckas paboma

Ne 3: ITonmyueHne ammuaka, U3yueHue
€ro CBOMCTB.

Buviuucnenus:

10 YPaBHEHUSIM XUMUUYECKUX PEaKIINil

paboThl B 1aboparopun

IIPU UCII0JIb30BAHUU XUMUYECKON
HOCyZbl U 000PYI0OBAHUS.
[Ipon3BOAUTE BEIUNACICHUS

110 XMMUYECKUM YPABHEHUSIM.
Hcronb30BaTh U BBIIIOTHEHUH
yueOHBIX 3aJaHUN TEKCThl y4eOHUKA,
CIIPABOYHBIE MATEPUAIIBI
(MepUOANYECKYIO CUCTEMY XMMUYECKHUX
sanemenToB JI. 1. Menaeneena, Tabiuiry
PacTBOPUMOCTH KHCJIOT, OCHOBaHUM

Y COJIEW B BOJE, DIIEKTPOXUMHUUYECKUH PSILL
HaIpsHKEHUI METAIIOB)
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24

OOmas
XapaKTEPUCTUKA
XUMUYECKUX
AJIIEMEHTOB
IVA-rpynsl.
Yraepon

Y KPEMHUU, U UX
COEIMHEHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
[VA-rpynnsl. OcOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIEC CTEIEHU
OKHCJICHUS.

VYriepoa, anioTponHbie MOAUGUKAIIIH,
pacnpocTpaHeHue B IPUPOJIE,
dbu3nUecKrue 1 XMMUYECKHE CBOMCTBA.
Ancop6rusi. Kpyrooport yriepoja

B MIPUPOJIC.

Oxkcupel yraepoaa, ux puanyeckue

1 XMMHUUYECKHE CBOMCTBA, JICUCTBUEC

Ha JKMBBIC OPTaHU3MBI, TTOJTYyUYCHUE

Y IPUMEHEHUE. DKOJIOTHYECKHE
IPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoja (IV), runoresa rmo6ansHOTO
NOTEIJIEHUS KJIMMaTa, TAPHUKOBBII
aPexr.

VYronbHast KUCIOTA U €€ COJU, UX
dbu3nUecKre U XUMUYECKHE CBOWMCTBA,
MOJIYYEHUE U IPUMEHEHUE.
KauecTBeHHas peakius Ha KapOOHAT-
noHkbI. Micnonb3oBaHue KapOOHATOB

B OBITY, MEJIUIIMHE, TPOMBIIIJIEHHOCTH
Y CEJIbCKOM XO3SMCTBE.
[TepBoHayabHBIC TOHATHUS

00 OpraHMYECKHX BEIIECTBAX KaK

0 COEJIMHEHHUSIX yriiepoa (MeTaH, 3TaH,

OOBACHATD 0011IE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB
IVA-rpynmnsl ¥ uX COEIMHEHUH C Y4ETOM
CTPOEHUS UX aTOMOB.

XapaktepusoBaTh (PU3UYECKUE

U XUMUYECKUE CBOMCTBA MIPOCTHIX
BEILIECTB YIJIEPOJIa U KPEMHHUS U UX
COEJIMHEHUI (OKCUOB YIJIepOaa,
YTOJIbHOU KUCIIOThI, KAPOOHATOB, OKCHIA
KPEMHUs1, KPeMHUEBOW KUCIIOTHI,
CUJIMKATOB), CHOCOOBI X IMMOJTYYEHUS,
MPUMEHEHUE U 3HAYEHUE B IPUPOJIE

Y )KU3HU YEJIOBEKa.

OOBIICHATH TPUUYUHHO-CIICICTBEHHYIO
CBS3b: CTPOEHUE BEIlleCTBAa — CBOMCTBA
— MPUMEHEHUE — Ha TpUMeEpax
COEIVMHEHUN YIJIEPOA U KPEMHUSL.
Onpenenarb KapOOHAT- U CHIIUKAT-HOHBI
B PacTBOpE.

OOBACHATD CYIIHOCTb IKOJIOTUYECKUX
po0JIeM, CBA3aHHBIX C HAXOXKIEHUEM
YIJIEKUCIIOTO Ia3a B OKPYKarOIIEH
cpene.

[ToaTBepKaaTh 0COOEHHOCTH COCTaBa
OpraHUYeCKUX BEIIECTB MPUMEPAMU
MPOCTBIX COEAMHEHUN (METaH, 3TaH,
ATUJIEH, allETUJIEH, 3TAHOJI, TJIMLIEPUH,
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ATUJIEH, alIeTUJICH, ’TAHOJ, TJIUIICPHH,
YKCyCHasi KUCIIOTa).

[IpupogHbIe ICTOYHUKH YTIIEBOIOPOIOB
(yroJib, MpUpOAHBIN a3, HEQTH),
MPOJYKTHI UX TIepepaboTku (OCH3UH),
UX POJIb B OBITY U TPOMBIIIIEHHOCTH.
[TonsiTue 0 OMOTOTUYECKU BAKHBIX
BEILIECTBAX: JKUpax, OeiKax, yrieBojgax —
1 WX POJIA B )KU3HU YETIOBEKA.
MarepuanbHOE €TUHCTBO OPTaHUYECKHUX
Y HEOPTaHWYCCKUX COCTNHCHUM.
Kpemnuit, ero ¢pusznueckue

1 XMMUYECKUE CBOMCTBA, OJTYy4YCHUE

u npuMeHenue. CoeTMHEHUS KPEMHUS

B nipupoje. O01mue npeicTaBiacHus

00 okcuye kpemuaus (IV) u kpeMHHEBOM
KUCJIOTE.

Cunukatsl, X UCTIOJIb30BaHUE B OBITY,
MEUIMHE, TPOMBIIIJICHHOCTH.
Baxueimme cTpouTenbHbIE MATEPUAIIBL:
KepaMHKa, CTeKJI0, IEeMEHT, OCTOH,
xese300eToH. [Ipobyiemsl 6e30macHOTO
WCIIOJIb30BAHUS CTPOUTEIBHBIX
MaTepHaJIOB B TOBCEIHEBHOM KU3HH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Mojenu KpUCTAITUIECKUX PEIIETOK

YKCYCHasi KUCIIOTa), B3aUMOCBS3b
HEOPTraHWYECKUX COCIMHEHH yriepoa
U OpPraHUYeCcKUX BEIIECTB.

OnuceIBaTh poJib OEIKOB, JKUPOB

U yTJI€BOIOB B PYHKIIMOHUPOBAHUU
’KUBBIX OPIraHU3MOB, COCTaB MPUPOJIHBIX
HMCTOYHUKOB YIJIEBOJOPOIOB, UX POJIb

B OBITY U TIPOMBITIUICHHOCTH.
[IpoBOIUTE BBIYMCIICHUS 110 YPAaBHEHUSIM
XUMHUYECKUX PEaKIUH.

[InaHupoBaTh U OCYIIECTBIATH

Ha TPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, TPOBOAUTH HAOJIOICHMUS,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM
HKCIIEPUMEHTA TP MPOBEJCHUU
71a00paTOPHBIX OIBITOB U MPAKTUYECKHUX
paboT.

CrnenoBaTh mpaBuiIamM 6€30MaCHOM
paboThI B JIabopaTopuu

TP UCTIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000pYAOBaHUS.
Hcnonb30BaTh MPpHU BHITIOJTHEHUT
y4eOHBIX 3aJaHUI TEKCThl YU4eOHHKA,
CIIpaBOYHBIC MaTEPHAIbI
(ITepuoarueckyro CUCTEMY XUMHUUECKUX
anemenToB JI. . MenneneeBa, Tabiuiry
PacTBOPUMOCTH KUCIIOT, OCHOBAaHUH
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anmasa, rpadura, QymiepeHa.
O3HakoOMIIEHHE C TTPOLIECCOM aJICOPOLIUU
PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTa3a.

O3HakoMIIEHHE C POTYKIIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuansl: crilMKaTHAs
MIPOMBIIIEHHOCTB ).

Mopenu MoJIeKyI OpraHMYeCKUX
BEIIECTB.

JlabopamopHuwiii onvim:

[Tonyuyenue, coOupanue, pacrio3HaBaHUE
Y U3YUYEHHE CBOICTB YTJIEKUCIIOTO ra3a.
[IpoBeneHre KaueCTBEHHBIX PEAKIINI

Ha KapOOHAT U CHUJIMKAT-UOHBI

Y U3y4Y€HUE MPU3HAKOB UX

POTEKAHUSI.

Ipaxmuueckue pabomul:

Neo 4. TlonmyueHue yriekucioro rasa,
M3YYEHHUE €TI0 CBOMCTB.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3aJ1a4 110 TeMe «BakHennine HeMeTalIbl
U UX COCIMHEHUS.

Buiuucnenus:

110 YPaBHEHUSAM XUMHUYCCKUX PEaKIIni

Y COJIEU B BOJE, DIIEKTPOXUMHUUYECKUU DS
HAIPSUKEHUH METAIIIIOB)

Hroro no pazgeny

25
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MeTauibl M UX CoeqMHECHUA

3.1

OO1mue cBoOMCTBA
METAJJIOB

OO6mrast xapaKTepUCTHKA XUMUIECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nosioxkeHnus B [lepuognyeckoi cucreme
XUMHYECKUX IIIEMEHTOB

J.1. MeHneneeBa u CTpOCHUSI aTOMOB.
Crpoenue metamioB. Mertaimnueckas
CBSI3b U METaJNINYECKas
KpUCTaJUIMYECKask penieTka.
DIIEKTPOXUMHUYECKHAN PsIJT HAITPSIKEHAN
MeTATOB. DU3MYECKUE U XUMUYECKUE
cBolicTBa MeTajioB. O0IIIHME CLIOCOObI
nosydyeHust metaiuioB. [lonsitue

0 KOPPO3UH METAIIOB, OCHOBHBIEC
CIIOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
CrmunaBsl (CTanb, YyTYH, TIOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHUE B OBITY

Y TIPOMBIILJIEHHOCTH.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

OO6pa3sisl METAIIJIOB U CTLJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UHU
METaJIJIOB (BO3MOKHO MCITOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

Jlabopamophvie onvimei:
O3HakoMIIeHHE ¢ 00pa3liaMi METAJLJIOB
U CILJIAaBOB, UX (DU3UUYECKUMU

PackpbIBaTh CMBIC U3y4a€MbIX IOHATHN
Y IPUMEHSITH 3T MOHATHUS [IPU ONMCAHUU
CBOMCTB BEIIIECTB U UX MPEBpALICHUH.
OOBsCHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB AJIEMEHTOB-
METaJUIOB M UX COSAMHEHUH C y4eTOM
CTPOEHUS UX aTOMOB.
XapakTepru30BaTh CTPOSCHHUE METAJIJIOB,
oO1ue PuU3NUecKue U XUMUUECKUE
CBOICTBA METAJIJIOB.

XapakTepu3oBaTh 00LIME CITOCOOBI
MOJTYICHUS METAJUIOB.

OmnuceIBaTh CIIOCOOBI 3AIUTH METAJIIIOB
OT KOPPO3HH.

CrnenoBaTh mpaBuiIamM 6€30MaCHOM
paboThI B J1abopaTopuu

TP UCTIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BaHUS.
[Tpou3BOANTH BEIYUCTICHUS

M0 YpPaBHEHUSIM XUMHUECKUX PEAKITUH,
€CJIM OJIMH U3 PEareHTOB COJICPKUT
TIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B T1ape WK TPYIIIe.

Hcrmonb30BaTh MpH BHIMTOTHCHAN
y4eOHBIX 33/IaHUN TEKCThI Y4EOHHKA,
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CBOMCTBaMHU.

Buviuucnenus:

110 YPABHEHUSIM XUMHUUECKUX PEAKIIUA,
€CJIA OJIUH U3 PEareHTOB COACPKHUT
IpUMECH

CIIPaBOYHbBIE MATEPUAIIBI
(ITeppoardeckyro CUCTEMY XUMHUUECKUX
anemenToB JI. 1. MenneneeBa, Tabmuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUM

Y COJIEH B BOJIE, DIICKTPOXUMUUECKUM PsiJT
HaIpsOKCHUN METAJIJIOB)

3.2

Baxueiimme
METAJUIbI U UX
COCTUHEHUSI

16

[[{enoynble METAIBI: TIOJIOKEHUE

B [leprnonueckon cucteme XUMUYECKUX
anemenToB /.M. MeHpaeneena,

CTPOEHHE UX ATOMOB, HAXOK/ICHHUE

B ipupojae. Puzndeckue 1 XUMUIECKUe
CBOMCTBA (Ha IpUMeEpe HATPHUS

1 Kauust). OKCUIBI U TUIPOKCUIBI HATPUS
v Kanus. [[ppuMeHeHne meI09HbIX
METAJJIOB U UX COCJTMHECHUH.
[[{eroyHO3EeMENBHBIE METAJIBI MArHUI

1 KaJIBIIUH: TTOJOKECHHE

B [Iepnoanyeckoil cucteMe XUMUYECKUX
snemeHTOB .M. MenaeneeBa, ctpoeHue
UX aTOMOB, HAXO0XJICHUE B IPUPOJIE.
du3nyeckre 1 XUMUYECKHE CBOMCTBA
MarHus 1 Kajblius. Baxxknenmnme
COeMHEHUS Kaablusl (OKCHUI,
TUIAPOKCHU]I, COJH ). JKECTKOCTH BOJIBI

U CIIOCOOBI €€ yCTpaHEeHHUS.

AJTIOMUHHH: TTOJIOKECHHUE

B [lepuonnueckoi cucreme

OOBICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHECHUU CBOMCTB 2JIEMEHTOB-
METAJIJIOB M UX COCIMHEHUH B rpynmnax

C YYETOM CTPOCHHUS UX aTOMOB.
XapaxkTepuszoBaTh PU3NUYECKUE

Y XMMHAYECKUE CBOMCTBA MPOCTHIX
BEILIECTB METAIJIOB U UX COCIMHEHUIN
(OKCHIOB, TUAPOKCHUIIOB, COJICH),
CIIOCOOBI MX TIOJTyYCHUSI, TPUMEHEHUE

Y 3HAYEHUE B NMPUPOJIE U KU3HU
YEJI0BEKa.

YcranaBauBaTh NPUYUHHO-
CJIIECTBEHHYIO CBSI3b: CTPOCHUE
BEIIECTBAa — CBOWCTBA — MPUMEHECHUE —
Ha MMpUMEpax U3y4yaeMbIX BEILECTR.
Pacrnio3naBaTh ¢ TOMOIIBIO KAY€CTBEHHBIX
peakIuii MIOHbI METAJUIOB: MarHus,
KaJIbIMs, aJIIOMUHUS, [IUHKA, kese3a (1)
u xene3a (III), mennu (II).

JloxaspiBaTh aM(pOTEpHBINA XapaKkTep
OKCHUJIOB Y TUJIPOKCHJIOB aTFOMHUHHMS
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XAMUYECKHX DJICMCHTOB

.. MenneneeBa, CTpOEHHUE aToMa,
HaxoXJIeHUe B ipupojie. Duznueckue

1 XUMHYCCKHE CBOMCTBA aIIOMUHHSL.
AmdoTepHbIe CBOHCTBA OKCH/IA

U TUAPOKCHUA ATFOMUHUS.

Keneso: nonoxenue B [leproanyueckoit
CHCTEME XUMHUYCCKHUX DJIICMCHTOB

JI.1. MenaeneeBa, CTpOEHHAE aTOMa,
Haxo0JIeHue B pupojie. Puznueckue

1 XMMHYECKHE CBOMCTBA XKeJe3a.
Oxcunpl, THAPOKCUIBI U coin kere3a (1)
u xkene3a (III), ux cocras, cBoicTBa

Y MOJy4YCHHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aMMOACHCTBUS OKCHIA
KaJIBITUSL U HATPHUS C BOJOM (BO3MOXKHO
WCITOJIb30BaHUE BUJICOMATEPUAIIOB).
OxpalMBaHue IJIaMeHU HOHaAMU
HATPUs, KAJIUS U KaJIbLIH

(BO3MOXXHO HCITOJIb30BaHHUE
BUJIEOMATEPHUAIIOB).

HccnenoBanue cBOMCTB KECTKOM BOJBI.
[Ipornecc ropenus xemne3a B KUCIOPOJIe
(BO3MOXXHO HCITOJIb30BaHHUE
BUJICOMATEPHUATIOB).

U IIUHKA.

[1nanupoBaTh M OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, TPOBOUTH HAOIIOICHUS,
JieaTh BBIBOJIBI MO PE3yJIbTaTaM
HKCIIEPUMEHTA MTPU MPOBEJCHUU
71a00pPATOPHBIX OIBITOB U MPAKTUYECKHUX
pabor.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000pPYAOBaHUS.
[Tpon3BOANTE BEIYUCICHUS

M0 XUMHYECKUM YPABHEHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B T1ape WK TPYIIIe.

BricTpanBaTh pa3BepHyThI€ TUCEMEHHBIE
Y YCTHBIE€ OTBETHI C OITIOPOM

Ha THGOPMAIINIO U3 yUeOHUKA

U CIIPABOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VCII0JI30BaTh U3YYEHHBIN ITOHITUNHBIN
anmnapar Kypca XuMuu
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JlabopamopHhvie onvimol:

[IpoBeneHne KaueCTBEHHBIX PEaKITUi
Ha MOHBI (MarHusl, KaJabIys, aTIOMUHUS,
1MHKa, sxenesa (II) u xenesa (I1II), menu
(IT), onucanue nMprU3HAKOB MX
MIPOTEKAHUSI.

HccnenoBanne ampoTEepHBIX CBOMCTB
THUAPOKCH/IA ATFOMUHUS U THIPOKCUAA
[IMHKA.

llpaxmuueckue pabomol:

Ne 6. XKecTkocTb BOJIBI 1 METOIEI €€
YCTpaHCHMUSI.

Ne 7. Pemenue skCiepuMEHTAIIBHBIX
3aj71a4 o reMe «BakHelnme MeTanbl
U UX COCIUHCHHS.

Buiuucnenus:

110 YPaBHEHUSAM XUMHYCCKHUX PEaKITUH,
€CJIM OJIMH W3 PeareHTOB JiaH B N30BITKE
WJIN COJICP)KUT MPUMECH;

MacCOBOM JIOJIM BBIX0/1a ITPOJTYKTa
peakiuu

Hroro no pazaeny 20
Xumus 4 OKpYy:Kalas cpeaa
4.1 | Xumus 3 BemiectBa u MaTepuasl B IOBCEIHEBHON | XapaKTEpU30BaTh POJIb XUMUU

U OKpY KaroIas
cpena

YKA3HHU 4eioBeKa. besonacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX
peakuuii B ObITy. [lepBast momorp

B Pa3JIMYHBIX chepax AesATeTbHOCTH
JII0JIe, OCHOBHBIE BEIIECTBa
U MaTepualbl, IPUMEHSEMbIE B KU3HU
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MPUA XUMHAYECKHAX
0’KOrax "

OTPaBJICHUSIX.

XUMHUYECKOE 3arpsI3HEHUE

OKpYy Xarollel cpeibl (nmpeaeabHas

A0IIYCTHUMasA KOHICHTpAaIKnA BEIICCTB.

Ponb xumun

B PCIHICHNH SKOJIOTHUYICCKUX HpO6JI€M.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

N3yuyenue 06pa3noB MaTepraioB
(cTekIo, CIIaBbl METAJIIOB,
MOJIMMEPHBIE MaTepUaIbl)

COBPEMEHHOI'0 Y€JIOBEKa.
OOBACHATDH yCIOBUS 0€30M1aCHOTO
MCIIOJIb30BaHUS BEIIECTB U XUMUYECKUX
peakuuii B ObITY.

AHanu3upoBaTh U KPUTUUECKU
OLIEHUBATh UH(POPMAIUIO O BIUSHUU
IPOMBIIIJIEHHOCTH, CEJILCKOTO
XO03siICTBa, TPAHCIIOPTA U JIp. HA
COCTOSIHHE

OKPY’KAIOIIEH CPE/IbI.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIIH

IPU XUMUYECKUX 0’KOTaxX U
oTpaBieHusx. [[puHumaTh yqactue B
00CYXIeHHH MPOOJIEM XUMUYECKOHN U
DKOJIOTMYECKOM HAIIPABICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO IMO3UIIUIO
1o npoodyieme

U MIpe/Jiaratb BO3MOKHBIE ITyTH €€
pELIeHUs

Hroro no pazaeny: 3
Pe3epBHOE Bpemst 3
OBIIEE YMCJIO 68
YACOB

[10 TTPOT'PAMME
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBo yacoB
Ne HaumenoBanue pa3jaesioB K n JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n U TeM MPOrpaMmbl Bcero OHTPOJIBLHBIE PaKTHIECKHE o0pa3oBaTe/ibHbIE PeCYPChI
padoThbI padoTbI
Pasnea 1. [lepBoHayaibHble XMMUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh bubnunoreka [IOK
1.1 €CTCCTBO3HAHUS U 5 ) https://m.edsoo.ru/7f41837¢
' MPaKTUYECKOU I'JIOBAJI-JIAB https://globallab.ru/
JIeSITEILHOCTH YeI0BeKa
BemiecTBa 1 XUMHU4ecKue bubmmorexa LIOK
1.2 15 1 https://m.edsoo.ru/7f41837¢
peaxitn TJIOBAJI-JIAB https://globallab.ru/
Wroro no pazaeny 20
Paznen 2. BaxHeiilme npeacTaBUTe I HEOPraHUYECKUX BellleCTB
bubnuoreka LIOK
71 Bosnyx. Kucnopon. 6 https://m.edsoo.ru/7f41837¢c
’ [Moustre 06 oxkcumax TI'JIOBAJI-JIAB https://globallab.ru/
Bonopox. IoHsitie o Bu6nuoreka LJOK
2.2 POJL. 8 1 https://m.edsoo.ru/7f41837¢c
KHCIOTax 1 coJiix TJIOBAJI-JIAB https://globallab.ru/
bubmuoreka LIOK
723 Bopa. PactBopsl. IlonsiTue 5 1 1 https://m.edsoo.ru/7f41837¢c
) 00 OCHOBaHUAX T'JIOBAJI-JIAB https://globallab.ru/
OCHOBHEBIE KIACCHI bubmuoreka IJOK
24 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f41837¢c
COEeTUHEHNN I'JIOBAJI-JIAB https://globallab.ru/
Hroro no pazneny 30
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Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xummuideckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuuyeckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbBIE pe€aKknuu

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema

bubmunoreka LIOK
https://m.edsoo.ru/7f41837¢c

3.1 XHMUYECKHX IEMEHTOB /. 7 TJIOBAJI-JIAB https://globallab.ru/
U. Menpneneesa. Ctpoenue
aTroMma
XUMHYECKas CBI3b.
OKHUCIUTENBHO- bubmorexa HOK
3.2 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCIIBLHBIC TJIOBAJI-JIAB https://cloballab.ru/
peakuu
Bu6nnoreka [JOK
Wroro no pazneny 15 https://m.edsoo.ru/7f41837¢c
I'JIOBAJI-JIAB https://globallab.ru/
bubmuoreka LIOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f41837c
T'JIOBAJI-JIAB https://globallab.ru/
OBIIEE KOJIMYECTBO YACOB 63

I10 ITPOIT'PAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne ni/m IpOrpaMMEI Beero KOﬁHTpOJ]bHLIe HpﬁaKanecKHe 06pa30OBATETBHBIE
padoThI padoThbI pecype
Pasznes 1. BemecTBo 1 XUuMHYeCKHe peakuuu
bu6nmoreka [IOK
11 [ToBTOpEeHUE U yruyOneHune 3HAHUIA 5 1 https://m.edsoo.ru/7f41a636
) OCHOBHBIX pa3/eoB Kypca 8 Kiacca T'JIOBAIJI-JIAB
https://globallab.ru/
bubmuoreka [{OK
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 https://m.edsoo.ru/7f41a636
) peakui T'JIOBAJI-JIAB
https://globallab.ru/
bubmuoreka [{OK
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. 3 1 1 https://m.edsoo.ru/7f41a636
' XUMHUYECKUE PEAKIIUU B paCTBOPAX I'JIOBAJI-JIAB
https://globallab.ru/
Hroro o pasneny 17
Pasznea 2. Hemeraanianl 1 HX coeNHEHUS
bu6nunorexa LIOK
71 OO0m1as XxapakTepuCcTUKa XUMHYECKUX 4 1 https://m.edsoo.ru/7f41a636
’ anemeHToB VIIA-rpynmsl. ['anorenst I'JIOBAJI-JIAB
https://globallab.ru/
OO61mas xapakTepUCTHKa XUMUYECKUX Bubmiorexa LIOK
29 siementoB VIA-rpyrmst. Cepa i €8 6 https://m.edsoo.ru/7f41a636
' ) I'JIOBAJI-JIAB
COCMHCHNA https://globallab.ru/
OO61mas xapakTepUCTHKa XUMUYECKUX Bubmiorexa LIOK
2.3 anemeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 https://m.edsoo.ru/7f41a636
' ' ’ I'JIOBAJI-JIAB
CoCMHCHNA https://globallab.ru/
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OO61mas xapakTepUCTHKA XUMUYECKUX

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

2.4 DIEMEHTOB IVA-rpynnsl. Yraepon u 8 [IIOBAJLIIAE
KPCMHHMHI 1 MX COCTIMHCHU https://globallab.ru/
Hroro no pazneny 25
Pasznea 3. Merajliibl M X COeTHHEHHUS
bubnunorexa LIOK
o https://m.edsoo.ru/7f41a636
3.1 OO011Me cBOMCTBA METAIIJIOB 4 CIIOBAJLIIAE
https://globallab.ru/
bubnunoreka LIOK
3.2 Bakueiinme MeTauibl 1 X COeIUHEHUS 16 htps://m.edsoo.ru/741a636
) T'JIOBAJI-JIAB
https://globallab.ru/
Hroro no pazneny 20
Pasnen 4. Xumus u okpyxaiomas cpeaa |
bu6mmoteka IIOK
4.1 BemectBa 1 MmaTeprainsl B )KM3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a636
) TJIOBAJI-JIAB
https://globallab.ru/
Uroro no pazneny 3
bubmmoreka IIOK
Pe3enBHOE BOEMS 3 https://m.edsoo.ru/7f41a636
p P TJIOBAJI-JIAB
https://globallab.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68

55



IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero H3y4YeHUs1 oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsbl
[Ipenmer xumuun. Pons xumuu B
1 1 https://m.edsoo.ru/7efb3c3c
KU3HU YenoBeka. Terna u BelecTna
[TonsiTue 0 MeTOIaX TO3HAHUS B
2 A 1 https://m.edso00.ru/9f459¢9a
XUMHH
[Ipaktuueckas padora Ne 1 «IIpasuia
aboThI B 1a00paTOpUU U MPUEMBI
3 P PaTop P 1 https://m.edsoo.ru/ab2a57cb
oOparieHus ¢ J1abopaTopHbIM
000pyIOBaHUEM
Uuctele BemiecTBa U cMecu. CriocoOsl
4 H . 1 https://m.edsoo.ru/8dffeead
pazzeneHusi cMecen
[IpakTuueckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/d9adcf25
OYHUCTKHU TTOBAPEHHOW COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/434a3592
XHUMHYECKHUE IJIEMEHTBI. 3HAKU
7 1 https://m.edsoo.ru/3a97t7e6
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB
[IpocTeie u cloKHBIE BENIECTBA 1 https://m.edsoo.ru/8d153ab3
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edsoo.ru/b44at747
3aK0H MOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumuaeckas popmyna. BareHTHOCTB 1 https://m.edsoo.ru/3adc28cl

AaTOMOB XUMHUYCCKHX 3JICMCHTOB
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OTHoOcHuTeNnbHasA aTOMHAas Macca.

11 https://m.edsoo.ru/fac67eel
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca
MaccoBast 10JIs1 XUMHYECKOTO

12 A https://m.cds00.ru/95beb8ES
DJIEMEHTA B COEIUHEHUN
KonnuectBo BemecTBa. Moub.

13 B https://m.edsoo.1u/668edb4a
MousipHas macca
dusnueckre U XUMHYECKHUE SIBIIEHUS.

14 https://m.edsoo.ru/8b878fcf
XuMuHueckas peakuus
IIpu3Haku U yCIIOBHS IPOTEKAHUS

15 P Y 1P https://m.cdsoo.ru/84214963
XUMHUYECKUX PEaKIUi
3aK0H COXpaHEHUS MACCHI BEIIECTB.

16 p B https://m.edsoo.ru/aalc152d
XUMHYECKUE YPABHEHUS
BrruncieHus Koau4ecTBa, MacChl

17 BELIECTBA [10 YPaBHEHUAM https://m.edsoo.ru/b1656492
XUMHYECKUX PEAKIUI
Knaccudukanus XuMuueckux

18 peakiuii (CoOeIMHEeHUs, PA3I0KEHNUS, https://m.edsoo.ru/fe58191f
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-

19 sHIMKIoneaucT. O0o0IIEeHNne U https://m.edsoo.ru/213bbeaf
CHCTEMATH3aIUs 3HAHUH
KourponsHaas padora Nel mo reme

20 R p https://m.edsoo.ru/cc95e5ed
«BeniecTBa 1 XUMUYECKHE PEAKLIUM
Boznyx — cmech razos. Coctas

21 Bo3ayxa. Kucinopon — anemenr u https://m.edsoo.ru/237315cf

npocroe BemiecTBo. O30H
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22

23

24

dusnueckre U XUMUYECKHUE CBOMCTBA
KHUCJIOpoJia (peaKkuu OKUCIICHUS,
ropenue). [lousarue 06 okcumax

CriocoOslI MosTydeHus KUCIopoia B
1abopaTopuu U MPOMBIIUIEHHOCTH.
[Ipumenenue kucmopoa

TemnoBoit 3¢ ekt xumMuaeckoit
peaknuy, IOHATHE O
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30-
Y SHIOTEPMUYECKUX PEAKIHIX

https://m.edsoo.ru/67245d2f

https://m.eds00.ru/896247cb

https://m.edsoo.ru/4d71febb

25

TormBo (HedTh, yroiab U METaH).
3arpsi3HEHHE BO3/yXa, CIIOCOOBI €T0
IIPEJOTBPALLCHUS

https://m.edsoo.ru/62a61752

26

27

28

[IpakTuueckas pabora Ne 3 o Teme
«[lonyuyenue u coOupanue
KHCJIOPOJIa, N3yIEHHUE €r0 CBOWCTB

Bonopon — anemeHT u mpocroe
BelecTBO. Haxoxaenue B npupojie
du3znuecKrue 1 XMUMHYECKHE CBOMCTBA
Bojopoaa. [I[pumenenne Boopoaa

https://m.edso0.ru/329545¢c9

https://m.edso00.ru/2325645f

https://m.edsoo.ru/ae9eb4b5

29

30

31

[ToHsITHE O KHUCIIOTAX U COMSX
CrniocoObl mosryyeHus BOA0pOia B
nabopaTtopuu

[IpakTuueckas pabora Ne 4 o Teme
«[Tomyuenue u cobupanue BoopoJa,
H3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/d743bf8d

https://m.edsoo.ru/8dbbbc9b

https://m.edsoo.ru/37a3324a

32

Mounsipabiit 00BEM razoB. 3aKoH
ABoraapo

https://m.edsoo.ru/714a252d
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33

34

35

Brruucienus o0néMa, KOJIMYecTBa
BEILIECTBA ra3a o €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruncienus o05EMOB ra3oB MO
YPaBHEHUIO PEaKIIMU HA OCHOBE
3aK0HA 00BEMHBIX OTHOIIIEHHUI ra30B
duznyeckre 1 XMMHUUECKHE CBOCTBA
BOJbI

https://m.edsoo.ru/25858514

https://m.edsoo.ru/ae3d2633

https://m.edsoo.ru/272b514c

36

37

38

39

CocraB ocuoBanwuii. [loustue 00
AHAUKATOpax

Bona kak pactBopuTeb.
Hacsienaslie 1 HeHACHIILICHHEIS
pactBOpbl. MaccoBas 70J1s1 BEEecTBa
B pacTBOpE

[IpakTrueckas padora Ne 5 o reme
«IIpurorosiieHre pacTBOPOB C
ONpeACIEHHON MaCCOBOU JTOJIEN
pacTBOPEHHOTO BEILIECTBAY»

KonTtponbHas padota Ne2 o reme
«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/3d2634ef

https://m.edsoo.ru/2b19b4el

https://m.edsoo.ru/9f55a219

https://m.edsoo.ru/c1c97fe3

40

41

42

Okcupl: cocTaB, KJIacCUpUKAIU,
HOMCHKJIATypa
[TonydyeHue U XUMHUYECKUE CBOWCTBA

KHCIIOTHBIX, OCHOBHBIX U
aM(pOTEpPHBIX OKCHJIOB

OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS,
HOMEHKJIaTypa

https://m.edsoo.ru/c321335¢

https://m.edsoo.ru/bce52bca

https://m.edsoo.ru/cad9bc8a

59



43

44

[TonydyeHue 1 XuMHYECKHUE CBOICTBA
OCHOBaHUU

Kucnotsr: cocras, kmaccudukanms,
HOMEHKJIaTypa

https://m.edsoo.ru/eb3b238b

https://m.edsoo.ru/c589a687

45

46

47

48

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHUCJIOT

Conu (cpeaHue): HOMEHKIIATypa,
CIOCOOBI OJTYYCHHUS, XUMHUECKHUE
CBOMCTBA

[IpakTuueckas paborta Ne 6. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COEAMHECHUIN»

I'enetnyeckas CBS3b MEKAY

KJIacCaMU HEOPTraHUYECKUX
COeIUHEHUN

https://m.edsoo.ru/d2cc4664

https://m.edsoo.ru/66bad57a

https://m.edsoo.ru/ef5f5b6d

https://m.edsoo.ru/3eafb436

49

O000I1IEHNE U CUCTEMATHU3AIINS
3HAHUH

https://m.edsoo.ru/aedf982e

50

51

52

KonTtponbHas pabota Ne3 o reme
"OcHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeuHeHu"

HepBHe IOIIBITKH KJ'IaCCI/I(I)I/IKaI_[I/II/I
XUMHYECKHUX 31eMEHTOB. [loHsaTHE O
rpymmnax CXOJHbIX 3JIECMCHTOB

[Iepuonnueckuii 3aK0H U
[Tepuonnueckas cucrema
XUMHYECKHUX deMeHTOB /JI. .
MeHnaeneeBa

https://m.edsoo.ru/53e93cf2

https://m.edsoo.ru/45cb955f

https://m.edsoo.ru/acfe3f3c

60



53

[lepuropl, TPyMIIbI, MOATPYIIIBI

Crpoenue atomoB. CoCcTaB aTOMHBIX

https://m.edsoo.ru/dd7cc851

54 https://m.edsoo.ru/b34e5fbl
saep. M3oTonsl
CrtpoeHune 3IIeKTPOHHBIX 000JI04eK
55 aToMOB 351eMeHTOB [lepuonuueckoit https://m.edsoo.ru/fb64d6ef
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
3JIEMEHTA 110 €r0 MOJI0KEHUIO B
56 . https://m.edsoo.ru/3627afb4
[Iepnonnueckoii cucreme /. U.
Menneneena
3navenue [leproauyeckoro 3akoHa
ISl Pa3BUTHSA HAYKU U IPAKTUKHU. [].
57 AP YK . pu A https://m.edsoo.ru/83762e95
N. MenneneeB — y4d€HbIi, neaaror u
rpaKIaHUuH
PesepBusblii ypok. O0001IEHNE 1
P P . bubnuorexa [JOK
58 cHCTEMAaTH3allMs 3HAHUI /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padora Ne4 no teme
59 «CtpoeHue aroma. XuMudeckas bubnnoreka [JOK
cBs13b» / Beepoccuiickas https://m.edsoo.ru/00adb486
MpoBepoyHas pabora
ONEeKTPOOTPHULIATEIHLHOCTL aTOMOB
60 ThooTpuit https://m.eds00.ru/2667a766
XUMHYECKHUX DJIIEMEHTOB
61 HNonnas xumMudeckas CBsI3b https://m.edsoo.ru/2628cf49
KoBanentHas noisgpHas XUMHYECKast
62 P https:/m.eds00.ru/67fb6476
CBS3b
KoBasienTHas HEMoONsIpHAs
63 https://m.edsoo.ru/f32e6211

XUMHNYECKas CBA3b
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64 CreleHs OKUCIIEHUS 1 https://m.edsoo.ru/fe73b9dc
OKUCINTEBHO-BOCCTAHOBUTEILHBIE

65 1 https://m.edsoo.ru/665¢2d2d
peakmuu

66 OKUCINUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/eb264264
PesepBHbIil ypok. O6001IcHIE 1
CUCTEMATH3AIN 3HAHUH I10 TEME

67 1 https://m.edsoo.ru/62539d2¢c
«Ctpoenue atoma. XuMHU4uecKas
CBA3b)
P % . 0600

68 C3CPBHRI YPOK © iﬂ crme 1 https://m.edsoo.ru/c8769b1b
CUCTEMATH3ALN 3HAHUN

OBILIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME
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9 KUIIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl

Ilepnonnueckuii 3aK0H.
Ilepnomuueckasa cucreMa

1 p 1 https://m.edsoo.ru/ac197bf5
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOWCTB XMMHUYECKUX DJIIEMEHTOB 1 https://m.edsoo.ru/44bdf4b2
IIEPBBIX TPEX NEPUOAOB
Knaccudukanusg n HomeHKkIaTypa

3 ¢ yp 1 https://m.edsoo.ru/d96e16b9
HEOPraHWYECKUX BEILECTB
Buisl XumMHu4yeckoil CBSA3U U THIIBI

4 N 1 https://m.edsoo.ru/e39821fc
KPUCTAJUIMYECKUX PELIETOK
Kontponbnas padota Nel o reme
«[ToBTOpEHME U yriyOeHE

5 . P ey 1 1 https://m.edsoo.ru/2a531ece
3HAaHUW OCHOBHBIX pPa3/elioB Kypca
8 k1acca»
Knaccudukanmusa xuMudeckux

6 \(,b & 1 https://m.eds00.ru/61{97329
peaKuuii Mo pa3IMYHbIM MPU3HAKAM
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 peakunu. [IoHsTHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/e73c3ef4
TFE€TEPOTEHHBIX PEAKIIHIX
IlonsTue o XUMHYECKOM

8 1 https://m.edsoo.ru/afbc35b2

PaBHOBCCHUHU. q)aKTopBI, BIIHAOIINC
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Ha CKOPOCTh XUMUYECKOU PEeaKINU
Y TIOJIOKEHUE XUMHYECKOTO
paBHOBECHs

OKHUCIIUTEILHO-
BOCCTAHOBUTEJIBHBIE PEAKITUN

https://m.edsoo.ru/16ddaal?7

10

Teopus 3NEKTPOTUTUYECKON
mucconranui. CUIIbHBIE U Cl1a0ble
ANEKTPOJIUTHI

https://m.eds00.ru/965¢c6a66

11

12

13

HoHnHbIe ypaBHEHHsI peakui

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHHI B CBETE MPEICTABICHUM
00 3JIEKTPOJIUTUYECKON
JIACCOIHAIAN

XHWMHUYECKHE CBOMCTBA COJICH B
CBETE IPEACTaBICHUI 00
AIEKTPOJIUTUYECKON JUCCOLMAIITI

https://m.edsoo.ru/43f4b85¢c

https://m.edsoo.ru/9adee23c

https://m.edsoo.ru/339ae525

14

15

16

[TonsiTne 0 ruaponn3e conen

O0001IeHE U cCUCTEMAaTU3 AU
3HaHUH

ITpakTruueckas padora Ne 1.
«PernieHne 3xcriepuMEHTATBHBIX
3a1au»

https://m.edsoo.ru/be3¢2519

https://m.edsoo.ru/78322bfb

https://m.edsoo.ru/c172d37d

17

KonTponbnas padora Ne2 o teme
«DNEKTPOTUTHYECKAS
aucconnanus. XuMHU4ecKue
peakIiu B pacTBOpax»

https://m.edsoo.ru/2b5a2162
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18

19

20

OO6m1as XxapaKTepruCTHKa rajJoreHOB.
XUMHUYECKUE CBOMCTBA HA IIPUMEPE
xJjiopa

Xnopooaopon. ConsiHasi KUCIIOTa,
XUMHUYECKHUE CBOMCTBA, MOTYUCHHE,
MIPUMEHCHHE

[TpakTuueckas padora Ne 2 mo Teme
«[TonyueHnue COMAHON KUCTOTHI,
U3y4YeHHE € CBOMCTBY

https://m.edsoo.ru/c3eaeb47

https://m.edsoo.ru/daf6b6e7

https://m.edsoo.ru/9a2bd4de

21

Beruucnenus no ypaBHeHHIM
XMMHYECKUX PEAKIUH, €CIIU OJUH
W3 peareHTOB JaH B U30bITKE

https://m.edsoo.ru/fa37¢94c

22

23

24

OOmmas XxapakTepuCTHKA SJIEMEHTOB
VIA-rpynnsl

AnnoTponHbie MOIU(MUKALIUY CEPHI.

Haxoxnenue cepol u eé
COCIMHEHUH B IIPUPOJIE.
XHWMHYECKHE CBOMCTBA CEPBI
CepoBonopon, CTpoeHHUE,
¢busnyeckue 1 XUMHUYECKHUE
CBOMCTBA

https://m.edsoo.ru/e79ebfa3

https://m.edsoo.ru/5e¢3339bd

https://m.edsoo.ru/384dcc68

25

Oxcunpl cepbl. CepHasi KHCIIOTA,
(1)H31/I‘-ICCKI/I€ U XUMHUYCCKUC
CBOWCTBa, MPUMEHEHUE

https://m.edsoo.ru/ae5652f6

26

XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIUIEHHOTO crioco0a
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
XHWMHUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/acc7d4bf
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27

OKpY>Kalollen cpeibl
COCJIMHEHUSIMU CEPbI
Brrancinenune maccoBoit 10IH
BBIX0/1a TIPOJIYKTa PEAKIIUH

https://m.edsoo.ru/7dac2b46

28

OO01mmas xapakTepuCcTHKA SJICMEHTOB
VA-rpynmnsl. A3or,
pacrpocTpaHeHue B IPUPO/IE,
(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBa

https://m.edsoo.ru/6bfdf145

29

AmMMHaK, ero Gu3nvecKue u
XMMHYECKHE CBOMCTBA, MOJyYCHUE
U IPUMEHEHHUE

https://m.edsoo.ru/e69bfb89

30

31

32

33

[IpakTuueckas pabora Ne 3 o Teme
«HOJ’Iy‘ICHHC aMMHaKa, U3y4YCHHUC
€ro CBOMCTB»

A30THas KuCnoTa, e€ pusnyeckue u
XUMHYECKHE CBOICTBA

Hcnonb30BaHre HUTPATOB U COJIEN
aMMOHHS B KaU€CTBE MHUHEPATbHBIX
ynoOpeHuit. XuMudeckoe
3arpsi3HEHUE OKPYKAIOLIEH cpe/ibl
COEIMHEHUSIMH a30Ta

®docdop. Oxcun pochopa (V) u
docdopHas kucnora, pusnveckue u
XMMHUYECKHE CBOWCTBA, OTyYeHHE

https://m.edsoo.ru/f4c23a53

https://m.edsoo.ru/f2d85456

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

https://m.edsoo.ru/c8af5f46

34

Ucnons3oBanue ¢pocdaTos B
Ka4u€CTBC MUHCPAJIbHBIX

https://m.eds00.ru/79¢51b82
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35

ynoOpeHul. 3arps3HeHne
MIPUPOIHOM cperbl hocdaTamu
Yrnepon, pacnpocTpaHeHue B
npupoae, hpuznueckue u
XUMHYECKHE CBOICTBA

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

36

Oxcunsl yriaepona, ux (pu3nveckue
Y XMMHYECKHE CBOMCTBA.
DKoJoru4eckue npooIemsl,
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(Iv)

https://m.edsoo.ru/a6915c¢71

37

38

39

40

VYrospHasa KUCIIOTa U €€ COJIU

[IpakTuueckas padbora Ne 4 o Teme
"[lostydyeHue yrieKuciioro rasa.
KauectBennas peakuus Ha
kapOoHaT-uoH"

IlepBoHayanbHbIE TOHATHUS 00
OpPraHMYECKUX BEILECTBAX KakK O
COEAMHEHUSX YIiIeposa

erMHI/Iﬁ n €ro COCAMHCHU A

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

https://m.edsoo.ru/4de4a8dc

https://m.edso00.ru/822{b263

https://m.edsoo.ru/1e94ee3a

41

[IpaxTnueckas padora Ne 5.
PGHIGHI/IG BKCHepI/IMeHTaJ'IBHI)IX
3aj1a4 1o TeMe «BakHeimmue
HEMCTAJIJIBI 1 UX COCOUHCHU S

https://m.edsoo.ru/d72fa3e8

42

43

KonTponbnas padota Ne3 o teme
«Baxaelne HeMeTauIbl 1 UX
COCTMHEHUS

OO1m1ast XxapaKTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —

https://m.edsoo.ru/f5Sbae73d

https://m.edso0o.ru/83192917
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MeTaJuioB. MeTtayumueckas CBA3b U
METAJUINYECKasl KPUCTAJIIMYECKas
pemérka. PU3nYeCKue CBOMCTBA
METaJUIOB

XUMHUYECKHAE CBOMCTBA METAILIIOB.

44 DIJIEKTPOXUMHUYECKUH Psif https://m.edsoo.ru/5a41d1d4
HaIpsDKEHUN METaJUIOB
OO6mwme crmocoOb! MOTyIeHUS
MetasuioB. CrutaBel. BeraucineHus

45 10 YPaBHEHUSIM XUMHYECKUX https://m.edsoo.ru/435b87d4
peaKkIuii, €Clii OJIMH U3 PearcHTOB
COJICPKUT IPUMECH

46 [ToHsiTHE O KOPPO3UU METAILIIOB https://m.edsoo.ru/2c28{427

47 [[lenounble MeTAILITBL https://m.edsoo.ru/c86edb4a

48 OKCHJBL H THAPOKCH /B! HATPHS H https://m.edsoo.ru/4fdeelae
KaJus
[IenouHo3eMeNbHBIC METAJIIBI —

49 . . https://m.edsoo.ru/2bb5cf7b
KaJIBIIUH ¥ MarHui

50 BaxkHelmnme coenMHEHNS KAJIbIU https://m.edsoo.ru/85¢2cal6

51 O6O6erHHe 11 CHETEMATHSAMIA https://m.edsoo.ru/593a4ab7
3HAHUI

52 HKECTKOCTE BORBI 1 CMIOCOGHI €8 https://m.edso0o.ru/869f76b9
YCTpaHECHHS
IIpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOCTh BOABI U METOJIBI €6 https://m.edsoo.ru/669f6cdd
yCTpaHeHus"

54 AnroMuHUN https://m.edsoo.ru/37¢792¢ee
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55

56

AMdoTepHbIE CBOMCTBA OKCHIA 1
TUAPOKCH]IA

Kemeso

https://m.edsoo.ru/82b7fa7d

https://m.edsoo.ru/b3996d2a

57

58

59

OKCI/II[BI, TUAPOKCUABI U COJIN
xenesa (I1) u xxenesa (1II)

O06001IeHrEe U cUCTEMaTU3 AU
3HaHUU

[IpaxTuueckas padora Ne 7.
Pemenne sxcriepuMeHTaIbHBIX
3amay rmo teme «Baxneiimme
METaJJIbl U UX COSTUHEHUS»

https://m.edsoo.ru/c3f79221

https://m.edsoo.ru/dbd9af72

https://m.edsoo.ru/462adf7f

60

61

Brruncnenus mo ypaBHEHUSAM
XUMHYECKHUX PEAKIIHiA, €CIIH OJIUH
W3 pEeareHTOB JIaH B M30BITKE WIIH
COJICPKUT MpUMeCH. Brrancnenus
MacCcOBOM JOJIH BBIX0JIa MPOAYKTA
peakuuu

O000I11IeHNE U CUCTEMATHU3aIUs
3HAHUH

https://m.edsoo.ru/a7a5913a

https://m.edsoo.ru/eed7f912

62

63

64

KonTponbnas padora Ne4 no teme
«BaxHeumme MeTaibl U UX
COETUHEHUS»

Bemectsa u maTepuansl B
MMOBCEIHEBHOM KM3HH YeJIOBEeKa
XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl

https://m.edsoo.ru/5b499218

https://m.edsoo.ru/483adc3a

https://m.edsoo.ru/f3f919fd

65

Ponp xumuu B perreHnn
9KOJIOTMUYECKUX MPOOIeM

https://m.eds00.ru/a98127b9
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PesepBHbIil ypok. O6001IeHIE 1

66 . 1 https://m.edsoo.ru/1¢364847
cUCTeMaTU3alsl 3HAHUMN
Pese 7 . O6001IeHNEe

67 SCPBHBIM YPOK. LIDODIICHAC 1 1 hitps://m.eds00.ru/S6F46bF5
CHCTEMATHU3ALINS 3HAHUI
Pese i ypok. O0001menne

68 PBHEI YP \I,u e 1 https://m.edsoo.ru/b221b45¢
cUCTeMaTU3alsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

ITo Teme: ((HepBOHa‘laJ'IBHbIe XUMHNYCCKHEC ITIOHATHA»

1.1

1.2

pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XUMHUYECKUH 3JIEMEHT, IPOCTOE BEILECTBO, CII0KHOE
BEIIECTBO, CMeCh (OJHOPOAHAsT U HEOIHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJSpHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas J0Js XHUMHYECKOro
9JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM, XUMHUYECKAsT PEaKIys,
KinaccupuKalusg  peaklUuid: peaklUud COCAUHEHHUS, PEaKIuu
pa3oKeHUs, peakuuu 3aMElIeHHs, peaknuu OoOMeHa, 9K30- U
SH/IOTEPMHUECKUE PEAKIMH, TEIUIOBOM 3 PEKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEMIECTBA (MPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

HUIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHUUYCCKHUX MOHATHH W

NPUMCHATH 3TU TOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

HCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUISl COCTaBIIEHUS (OpMYI

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKHHfI

1.4

PaCKpbIBATb CMBICII  3dKOHOB COXpAaHCHUA MACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHA, 3aKOHA

ABoraapo

1.5

1.6

OIpeNeNIATh  BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B  OMHapHBIX
COEIMHEHMSIX
KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIUH (10 YUCIYy U COCTaBy

YYaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TeIIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCUTCIBHYHO MOJICKYJIAPHYIO U MOJISIDHYIO MACChI

BEILECTB




1.8

1.9

1.10

2.1

BBIUHCIISTH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmysie

COCIUHCHHUS,
BBIUKCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOIIOACHHE,
W3MEPEHHE,  MOJICTUPOBAHKUE, OSKCHEPUMEHT  (peajabHbId |
MBICJICHHBIN )

[To Teme: «BaxkHelme npeACTaBUTENNM HEOPTaHUYECKUX BEIIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX ITOHATH: OKCH]I,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIpEAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy

coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4CCKUC BCUICCTBA
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2.5

2.6

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XHWMHUYECKHUE CBOHCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMECpaMU
MOJIEKYJISIPDHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUHCHMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX

HpeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWiaM IMOJb30BAHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYIOBaHHEM, a TaKXKe MpaBWIIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHHUIO
abOPaTOPHBIX XUMUYECKUX OMBITOB MO MOJIYUYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA W KUCIOPOAA), TPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATH M MPOBOJIUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PAcCHO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

UHAUKATOPOB (JIaKMYC, (heHOoNPTaTIeHH, METHIIOPAHK U IPYTHUE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUTIO XHUMHYECKOM pCaknuun

I[To Teme: «Ilepuonnueckuii 3akoH u llepmoamueckass cucrema
xumuueckux anemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHEIC pCaKkum»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX MMOHSTHM: AApO aroMa,

AJNIEKTPOHHBIA CJIOM aToMa, aTromMHas opOuTalb, paguyc aTroma,




XAMUYECKasl CBS3b, MOJSIPHASI W HEMOJSpHAs KOBAJCHTHAS CBS3b,
3JIEKTPOOTPULIATEIIBHOCTh, WOHHAs CBA3b, HMOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI
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OIMCHIBATh U XapaKTepr30BaTh TabamuHyto hopmy [leproamueckoit
CUCTEMBl XMMHYECKUX DJIEMEHTOB: paszlindarTh IOHSTHUS «TJIAaBHAS
noarpynma (Arpymnma)» u «mnobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

packpsiBaTh cMbica Ilepuoamueckoro 3axkona JI.M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘{eHI/IH, KOTOpBIC  HUMCIHOTCA B Ta6J'II/II_[C
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB I[I/I
MeHnpeneeBay ¢ YHCIOBBEIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHNX JJICMCHTOB (COCTaB n 3apgaa saapa, 06mee YHCJI0

AJIEKTPOHOB U paclpeAeseHUe UX 0 AIEKTPOHHBIM CIIOSIM)

OIIPCACIIATh CTCIICHDb OKHCJICHHA  3JICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

3.7

OIPECACIATE BUJ XUMHYECKOH CBS3H (KOBaJICHTHa}I u I/IOHHaSI) B

HCOPTraHNYCCKUX COCANHCHUAX

9 KIIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeriecTBo 1 XUMHYECKas peakuus»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: pacTBOP,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, DIEKTPOIUTHUECKAs THUCCOLMALINS,
peakiu HOHHOTO OOMEHa, KaTajJu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIbHOBOCCTAHOBUTEIbHBIE peakuumy, OKUCJIUTEID,
BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBIIEHHE, aAJJIOTPOIUS,

aM(I)OTepHOCTL, XHUMHUYCCKaAa CBA3b (KOBaJ'IeHTHa}I, HOHHAasd,




1.2

MeTaJlJIn4yecKasi), KpHUCTaJUIMYecKash pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON pEaKIuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUU U

MIPUMCEHATH OTHU MOHATHA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI 3JIEKTPOJIMTUYECKON AMCCOLMAIMM KUCIIOT,
LIEJI0YEN U COJIEH, NOJIHBIE U COKPALEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

1.4

L.5

2.1

PaCKpbIBATh CYIITHOCTH OKHCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MIOCPEJICTBOM COCTABIJICHUS SJICKTPOHHOTO OaiaHca STHUX peakuuit
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOM pEeaKIuu

[To Ttemam: «Hemeramibsl u ux coeguHeHus» U «MeTamibl U UX
COETMHEHUS»

XapaKkTepu3oBaTh  (OMHCHIBaTH) oOmMe W crenuduyueckue
XUMHUYECKHUE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKAAs
ONMCAaHUE [PUMEPAMHU MOJIEKYJISAPHbIX M HOHHBIX YypaBHEHUI

COOTBCTCTBYIHOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

2.3
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COCTAaBJIATh YPABHCHU pCaKHHI;'I, MNOATBCPIKAAOIIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBHSIX

CIeAOBaTh IMpaBWUiaM IMOJb30BAHUS XHUMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYJIOBAaHHEM, a TaKXKe MpaBUIaM OOpalleHUs ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUHUSIMHU IO BBINOJIHEHUIO
abOPaTOPHBIX XUMUYECKUX OMBITOB MO MOJYUYCHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHaKa U YIIIEKUCIIOro ras3a)

2.5

MPOBOJIUTh PEAKIMH, IOATBEPXKAAIONINE KadeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM MYTEM XIIOPHI-,
Opomuza, wuoaMn, KapOonaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHMS, HOHBI W3YYEHHBIX METaJIOB,

NPUCYTCTBYIOIIHEC B BOOAHBIX PACTBOPAX HCOPIraHUYCCKUX BCIUICCTB

ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

3.1

PaCKpbIBATH CMBICIT OCHOBHBIX XHWMHYCCKHUX MMOHSTHM: HI[K

BCIICCTBA, KOPPO3HA METAJIJIIOB




3.2

MPUMEHITh OCHOBHBIC OIEpAIlUU MBICIUTEIIPHON JIEATEITBHOCTH —
aHaJlM3 W CHHTE3, CpaBHEHHWE, 0000IIeHue, CUCTeMAaTHU3AIIHIO,
BBISIBJICHHE TPUYUHHO-CJACACTBEHHBIX CBS3€H — I HM3ydeHUS
CBOﬁCTB BCIICCTB U XHUMHYCCKUX pCaKHHﬁ; CCTCCTBGHHOHay‘{HBIe
METOJIbI TTO3HAHUS — HAOJIIOJCHHWE, W3MEPEHHE, MOJCIIMPOBAHHE,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[TepBoHayanbHbIE XUMUYECKUE TIOHATHS

IIpenmer xumuu. Ponp XUMUM B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE

BCIICCTB

IIonsTue o MCTOJaXx IIO3HAHWA B XUMHUH. Yucteie BCIICCTBA 1 CMCCH. CnocoObl

pasaciICHus cMmecen

1.3

1.4

ATOMBI U MOJICKYJIBI. Xumuueckue 3aeMeHThl. CHMBOIBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Ci10KHbIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xummueckast popmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcUTENbHAas  aTOMHas — Macca.
OtHocuTenbHass MoOJIEKyJIsApHas Macca. MaccoBas 4011 XHMHUYECKOTO

JJICMCHTA B COCINHCHHUHN

1.5

1.6

KonnuectBo BemectBa. Moiib. MonsipHass macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M YHUCIA CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacuérel mo ¢opmynam

XUMHNYCCKUX COGI[I/IHGHI/II\/'I

®dusnyeckue U XUMUYECKUE SBICHUA. XUMHUUYECKasl peakuus U €€ IPU3HAKU.
3aKOH  COXpaHEHMs  MacCchl  BellecTB.  XHMMHUYECKHE  ypaBHEHUS.
Knaccupukanus  XxuMuuecKnx  peakuuid  (COeAMHEHHUS,  Pa3JIOKEHHUs,

3aMeleHus, oOMeHa)

1.7

XUMHYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOHM MOCYyAOH, C
npaBuIaMu paboTHI B Jab0opaToOpun U nmpuéMamu oOparieHus ¢ 1adbopaTopHbIM
o0opy/soBaHHEM, W3Y4YeHHE M OmucaHue (U3MUECKUX CBOMCTB 00pa3iioB
HEOPTraHWYECKUX BEIICCTB, HaOmoAcHUE (u3ndeckux (TIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKUE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAllUs BOJIbI) U
XUMUYECKHX (TOpEHHE CBEUYH, TMPOKAIMBAHUE MEIHOHW  TPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCIOTOW) SIBJICHHM, HAONIOJIEHWE M OIHCaHUE
MPU3HAKOB TMPOTEKAHWS XUMHUYECKMX peakiui (pasoKeHue caxapa,
B3aMMOJICHICTBHE CEPHON KHUCIOTBI C XJIOpUIAOM Oapusi, pa3IoKeHUe

ruapokcuaa Meau(1l) mpu HarpeBanuu, B3aMMOJIEIICTBHE JKele3a ¢ pacCTBOPOM




comm meau(1l), m3ydenne cnoco0oB pa3eneHust cMecei (C TOMOIITBI0 MarHHUTA,
¢mIbTpOBaHMe, BHIMAPUBAHKUE, AUCTUILIALM, XpoMarorpadus), npoBeneHue
OYUCTKM TIOBAPEHHON COJIM, HAOJIOJICHHE | OIHCAaHHE pPE3y/IbTaTOB
IPOBEICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoIeNIeld MOJIEKYIT (ITapOCTEP KHEBBIX )

Baxuneimme MMpEACTAaBUTCIIUM HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Boznyxa. Kucnopog — snemMeHT u mpocToe
BelecTBo. HaxoxaeHne Kuciopoaa B nMpupoje, GU3NIECKue U XUMHUSCKUE
cBoricTBa (peakiuu ropenus). Okcunabl. [Ipumenenne kucimopoaa. CriocoOs
IOJIyUYEHUsl KHCIIOopoJa B JabOpaTopuu M IMpoMbIIeHHOCTH. Kpyrosopor

Kucaopoja B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

2.2

TemnoBoit 3(PekT XuMUYEeCKOW peakiuu, TePMOXUMHYECKHE YpaBHEHUS,
9K30- M 3HJOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arpsi3HeHue

BO31yXa, YCUJICHUC ITAPpHUKOBOI'O Bq)(beKTa, pa3spymieHue O30HOBOT'O CJI0A

2.3
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2.5

Bonopos — anemeHT U nipoctoe BeriectBo. HaxoskieHue Bogoposa B PHPOJIE,
du3nYecKre W XMMHYECKHE CBOKCTBA, MPUMEHEHHE, CIOCOOBI IOTYYCHHS.

Kucnors! 1 comn
MonsipHblil 00bEM ra30B. Pacu€Tsl Mo XUMHUYECKUM YpaBHEHUSIM

®dusnyeckue CcBoiicTBa BoAbl. Boga kak pactBoputens. PacTBOphI.
HaceliienHble ¥ HEHACBILEHHBIE PACTBOPBI. PacTBOPUMOCTH BEILIECTB B BOJE.
MaccoBasg 1oyl BemiecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBIL.
OcHoBanus. Ponp pacTBOpoB B IpUpPOAE U B KU3HHU uenoBeka. Kpyroesopor
BOJABl B IMpHpoAE. 3arpsi3HEHHE MpUPOAHbIX BoA. OXpaHa W OYHMCTKA

MMPUPOAHBIX BOX

2.6

2.7

2.8

Knaccudukanus neopranmdecknx coeaunenuid. Oxcunbl. Knaccudukanus
OKCHJIOB: coJjieoOpa3yomue (OCHOBHbBIE, KHCIOTHBIE, aM(OTEepHble) U
HeconeoOpa3yronie. HomeHnknaTypa okcuaoB. @U3MUECKUe M XUMHYECKUE

CBOMCTBa OKCHAOB. [loiryueHne okcuaoB

OcHoBanus. Krnaccuduxanuss ocHOBaHMM: IMIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. @u3nueckne 1 XUMUUYECKUE CBOMCTBA

ocHoBaHu. [loydenne ocHOBaHMM
Kucnotel. Knaccudukamust kucnor. Homenknarypa kucnor. @usndeckue u
XUMHYEeCKHe cBoicTBa kucioT. Pan aktusHOcTH MeTtayuioB H.H. Bekerosa.

HonyquHe KHUCIIOT




2.9

2.10

2.11

Comu. Homenkiarypa coseil. duzndeckne U XMMHYECKHUE CBOMCTBA COJICH.

[Tonyuyenue coisei
I'enernueckas cBA3b MEXKAY KjlacCaMM HEOPraHMYECKUX COCTUHEHUM

XVUMUYECKUN OKCIIEPUMEHT: KAueCTBEHHOE OIPENCICHUE COJEpKaHuUs
KHCIIOpOJia B BO3JyXe, MOJlyueHue, coOupaHue, paclio3HaBaHue U M3yuyeHUe
CBOWCTB KHCIIOPO/Ia, HAOJIIOJCHHE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM H
YCIIOBUSI BOSHUKHOBEHHSI U ITPEKpaIlleHusi ropeHus (Ioxapa), 03HaKOMJICHUE C
o0Opa3llaMu OKCHIOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, COOMpaHue,
pacro3HaBaHHe M M3Y4YE€HHE CBOWCTB BOJIOpoAa (TOpeHue), B3auMOJACHCTBHE
BOJIOpOJA c OKCHJIOM meau (1) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMaTEpHaioB), HaOMI0IeHuEe 00pa3loB BEUIECTB KOJUYECTBOM 1 MOIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHS] BEIIECTB C  PAa3IMYHOM
pPacTBOPUMOCTBIO, MPHUTOTOBJICHHE PACTBOPOB C OMPEACIEHHON MacCOBOM
JIOJIE  pacTBOPEHHOTO BEILECTBA, B3aUMOACHCTBUE BOABI C METAJJIAMHU
(HaTpueM W KajblieM) (BO3MOXKHO HMCIIOJIb30BAHKME BHJICOMATEPHAIIOB),
OTIpeNieIeHue PAcTBOPOB KHUCIOT M MIENOYEH C TOMOUIBIO HMHIAMKATOPOB,
UCCIIEIOBaHNE OO0pPAa3I[0B HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HAOJIIO/ICHUE W3MEHCHUS OKPAaCKH WHIUKATOPOB B PACTBOPAaX KHUCIOT U
nienouel, ulyuenue Bzaumozeicteus okcuna meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCIIOT C METaJUIaMH, PEAKIUi HEeUTpaIu3aIm, MOJydeHHE
HEPAaCTBOPUMBIX OCHOBaHWM, BBITECHEHHE OJHOTO MeTajyia APYTUM U3
pacTBOpa COJM, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMme «Baxueiimme

KJIaCCbhl HCOPTaHNUYCCKUX COCTUHECHUI

3.1

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHYECKUX 3JIEMEHTOB
I .. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBs3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PCAKIIUN

[lepBple MONBITKM KJIacCCU(PHUKAUU XUMHUECKUX 3yeMeHTOB. [lonstue o
IpyMIax CXOAHBIX 3JEMEHTOB (ILIETOYHbIE U IEIOYHO3EMENbHbIE METallbl,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUBI U TUAPOKCHUIBI

3.2

Ilepronnueckuii 3akoH. llepmoamyeckas cucrema XMMHUYECKUX DJIIEMEHTOB
AWM. Mengeneea. KoporkonepuoaHas # UIMHHONEPUOAHAS (QOPMBI
Ilepronnueckont cucremsl xumudeckux diaemeHToB .M. Menneneesa.
Ilepuonpr n rpynnsl. U3HYECKHI CMBICI NOPAIKOBOIO HOMEPA, HOMEPOB

nepruoaa U rpymuiibl 3JICMCHTA
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3.5

Ctpoenue atomoB. CocTaB aTOMHBIX saep. M3oromnbl. DnekTponsl. CTpoeHue
DJIEKTPOHHBIX 000JOYEK aToMOB TMepBbIX 20 XWMHUYECKUX DIEMEHTOB
ITepuoanueckoii cucremsl [I.1. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO

AJIEMEHTA MO ero noyoxenuto B [lepuoanueckoni cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHMsI paJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAIIMYECKUX M HEMETa/NIMYeCKUX CBOICTB IO TpyIlmaM M IepHoJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoandeckoit CUCTEMbI XUMHYECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yu€Hblid 1

IPaKIaHUH

Xumuueckasi cBs3b. KoBajeHTHast (MOJsipHAss W HEMOJSIpHAsi) CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTb XHMHYECKHX 31eMeHTOB. MloHHas CBI3b

3.6

3.7

Crenens okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMUYECKUHN OKCIICPUMCHT: H3YYCHHUC 06p213]_IOB BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aUMOCHCTBHE THAPOKCHAA ITMHKAa C PacTBOpaMH KHCJIOT H
menoqeﬁ, MMPOBCACHUC OIIBITOB, HIUTFOCTPUPYIOIMIUX IPUMEPBI OKHUCIIUTCIBHO-

BOCCTAHOBUTEJIbHBIX pEaKluil (fOpeHue, peakliuu pas3ioKeH!sl, COeITUHEHUS)

9 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

1.1

[lepnonnueckuii 3akoH. Ilepuoguyeckas cucremMa XUMUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMUYECKUX BJIEMEHTOB MEPBbIX TPEX NEPHOJOB, KallMs, KalblUsi U HX
COCIMHEHUN B COOTBETCTBHUM C TOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BelecTBa: BHUABl XUMHUYECKON CBSA3U. THIBI KPUCTATTMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKOU
peméTKM W BUJA XUMHUYECKOW cBs3u. Kraccudukamuss U HOMEHKIATypa
HEOPraHMYECKUX BEIIeCTB (MEXIyHApOJIHAs U TpUBHUATbHAs). XUMHUYECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPTraHUYECKHUX

COCHHHCHHﬁ, FCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB




1.3

Knaccudukaruss XuMu4decknx peaknuii o pa3aTudHbIM IpU3HaKaM (10 YHCITY
U COCTaBY Y4YaCTBYIOUIMX B PEAKIMU BEILIECTB, MO TEIUIOBOMY 3 QeKTy, 1Mo
MU3MEHEHHIO CTEIICHEH OKHCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00PaTUMOCTH,
[0 Yy4YacTMIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKLUH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHAYECKOU p€akuuu

1.4

1.5

[Tonsite 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakuusax. [lonstue o
FOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecun. (DaKTOpPbI, BIMUSIONIME HA CKOPOCTb XUMHUYECKOM pEaKIHHu U

MOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHUS

OKHCITUTENIEHO-BOCCTAHOBUTENLHBIC ~ PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHUE ypaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopus NEKTPOTUTUYECKON TUCCOLUALMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Kartuonsl, annonsl. MexaHu3M JUCCOIMAIIMHN BEUIECTB C PA3JIMYHBIMU BUIAMU
XuMH4ecKoi cBsi3u. CremneHs quccouranuu. CUIbHBIC U CIIa0ble SIEKTPOJIUTHI.
Peakiiuu nonHoro oomeHa. Y cioBus MPOTEKAHUS PEaKIUii HOHHOTO OOMEHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBbIE ypaBHEHUs peakuuidl. CBOWCTBA KHUCIOT,
OCHOBaHUM W COJIEH B CBETE MPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

Jucconuanuu. KauecTtBeHHBIE pCaKlluu Ha HOHBI. ITonsatue o TuapoJIm3e coJieit

1.7

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISAMHU KPHUCTaINYECKUX
PELIETOK HEeOPraHMYECKUX BEIIEeCTB — METANIOB U HeMeTaJuloB (rpadura u
azMasa), CIOXHBIX BEIIECTB (XJIOpHJla HATPHUs); UCCIEIOBAaHUE 3aBUCUMOCTHU
CKOPOCTM XHMMYECKOW peakIMH OT BO3ACUCTBHUS PA3IUYHBIX (DaKTOpOB;
UCCIIEIOBAaHUE  3JIEKTPOIPOBOJHOCTH  PACTBOPOB  BEILIECTB, Ipoliecca
JUCCOLMALMU  KHUCIIOT, HIeJoded M cojeil (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHUAJIOB); IPOBEJIEHUE ONBITOB, WUIIOCTPUPYIOLIUX IPU3HAKU
IPOTEKaHUs peaKklMii HOHHOTO 0OMeHa (00pa3oBaHKe OCaJIKa, BbIJICJIEHUE ra3a,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIIIOCTPUPYIOIIUX HPUMEPBl OKUCIUTEIBHO-
BOCCTaHOBUTENIBHBIX peakluil (ropeHne, peakliuu pazIoXKeH!s, COSTMHEHNU);
pacro3HaBaHHE€ HEOPraHMYECKHUX BEIIECTB C IIOMOIIbI0 KayeCTBEHHBIX

pCaKLII/Iﬁ Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a1a4

Hemerannel u ux coeauHeHUs

2.1

O6H_[aﬂ XapaKTCPUCTHKA TaJIOI'CHOB. OcoOeHHOCTH CTpOCHUA ATOMOB,

XapakTepHble cTeneHu okucieHus. CrpoeHue u (u3MUecKHe CBOICTBa




MPOCTHIX BEIIECTB — raJIOT€HOB. XUMHUYECKHE CBOMCTBA Ha MpPUMEpPE XJIopa
(B3auMOJeHCTBHE C METalIaMH, HEMETAJUIaMH, IIeJouaMu). XIOPOBOAOPO.
ConsiHast KMCJOTa, XHUMHYECKHE CBOWCTBA, I[IOJIy4€HUE, [PUMEHEHHUE.
JelictBue XJiopa M XJOPOBOJOPOJA HAa OPraHu3M 4YesoBeKa. BaxkHeimue

XJIOpUAbl MU NX HAXOXKACHUC B IIPUPOJLC

2.2

2.3
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2.5

OO6mas xapaktepuctuka 3JeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u pu3nveckre CBOCTBa
IPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTpONHbIE MoOIUDUKALNUU
KHCII0pOoJia U cepbl. XUMHUUYECKUE CBOMCTBA cepbl. CepoBOIOPO/I, CTPOCHHUE,
¢usnyeckue U XxuMHueckue cBoicTBa. OKCHABI Cepbl KaK MPEICTaBUTEIU
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, (PU3MUECKUE U XUMHUECKHUE CBOWCTBA
(oO1mue Kak MpeJCTaBUTENs Kilacca KUCIOT U crenuduieckue). XUMUYECKUe
peakuuu, JeKaliue B OCHOBE MPOMBIIIEHHOIO Croco0a Moly4eHHs CEepHOM
kucnotel. [Ipumenenne. Conu cepHOM KUCIOTHI, KaYECTBEHHAsl peaklus Ha
cyns(ar-uoH. HaxoxaeHnue cepbl u €€ COSTMHCHUN B MPUPOJIC. XUMUIECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl COSIMHEHUSMU CepPbI (KUCIOTHBIC A0,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAICHHUS

OOmas xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHble CTENEHM OKHUCICHUSA. A30T, paclpoCTpaHEHHE B
npupoze, pusndecKkue 1 XuMUIeckre cBoiictsa. KpyroBopor asora B mpupoze.
AMMHak, ero (QusMueckue W XUMHYECKUE CBOMCTBa, MOJIydYeHHE U
npuMmeHenrue. Conn aMMOHHMS, UX (pU3MUECKHMEe W XMMHUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHast peakiiusi Ha MOHbI aMMOHHUsL. A30THas KUCIIOTa, €€
noJjiyueHue, pu3ndeckre U XMMUYecKre cBoicTBa (001Ie KaK MpecTaBUTeNs
KJacca KHUCIOT M cnenuduueckue). lMcnonab3oBaHWe HUTPATOB U coyiei
aMMOHHMSI B Kaue€CTBE MHUHEPAJIbHBIX yn0OpeHHil. XUMHUYECKOe 3arpsi3HEHue
OKpY’Karollel cpesibl COETUHEHUIMU a30Ta (KUCJIOTHbIE JOXK/IH, 3arpsA3HEeHue

BO3/yXa, I0YBbI U BOJOEMOB)

docdop, amnorponHsie MogudpuKauu gochopa, Gu3NIecKue U XUMHUUECKUE
ceorictBa. Oxcun dochopa(V) u dochopnas xucimora, Gusmdeckue u
XMMHUYECKHE CBOMCTBa, mosyudeHue. Mcnonb3oBanue ¢ochaTtoB B KayecTBe
MUHEPATBHBIX YA0OpEeHU

OO6mas xapaktepuctuka 371eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKkTepHbIE CTENEHM OKHCICHHA. YTJIEpOoid, aJIOTPOIHbIE

Mou(UKaIMK, pacHpoCTpaHEHUE B Ipupone, (U3NYECKHEe U XMUMHUYECKHE




2.6

cBoricTBa. Ancopoums. KpyroBopor yriepoaa B npupojae. OKCubl yriepona,
X (U3NYEeCKUe M XMMUYECKHE CBOMCTBA, JACHCTBUE HA JKUBBIE OPraHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHUE. DKOJIOTUYeCKUe MPoOIeMbl, CBI3aHHBIE C OKCUIOM
yraepona(IV); rumore3a 11006ambHOTO TOTEIUICHHUS KJIMMATa; MAPHUKOBBIN
addext. YronpHas kuciora U e€ coiM, UX (QUINUYECKHE U XHUMHUYECKUE
CBOWCTBA, MOJIy4eHUE U MpuUMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO3IUCTBE

[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKHX BELIECTBAX KaK O COCAMHEHHIX
yriepoja (MeTaH, 3TaH, ITWJICH, aleTHWIEH, 3TaHOJ, IJHULEPHH, YKCyCHas
kucnora). Ux cocraB u xumuueckoe crpoeHue. Ilonsarue o Ouosornuecku
BO)XHBIX BEIECTBaX: XHpax, OeJIKax, yrieBoJaXx — U UX POJIM B KU3HU
yesioBeka. MarepuanbHOe €IMHCTBO OpPraHMYeCKMX M HEOPraHWYeCKUX

COEeIMHEHUN

2.7

Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, TWOJY4YCHHUE U
npumenenue. CoeMHEHUsT KpeMHUsl B npuponae. O0mue mpeacraBieHust 00
okcune kpemuusi(IV) u kpemuueBoi kucinore. CHIMKATHI, UX HCIOJIb30BAHUE
B OBITYy, MEIUIMHE, TPOMBIIUICHHOCTH. BakHEHIHe CTpOoUTeIbHBIC
MaTepHalibl: KepaMHKa, CTEKIIO, IEMEHT, OeTOH, skene300eToH. [IpoGiembl
0C30MMacHOTO MCIOIB30BaHUS CTPOHMTEIHHBIX MAaTEPUANIOB B ITOBCEIHEBHOMN

JKHN3HHU

2.8

XUMHUECKUH SKCIEPUMEHT: U3ydyeHHe Oo0pa3lloB HEOPraHMYECKHX BEIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKIMM Ha XJIOPUI-
HOHbl U HaONIOJEHHE MNPU3HAKOB MX MPOTEKAHUsS; OMBITHI, OTpa’karoliue
¢uznyecKkne 1 XUMUYECKHE CBOMCTBA raJION€HOB U UX COEIMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pas3lamMH XJIOpPHI0B
(raloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COeAMHEHUSIMU
(BO3MOXXHO HCMOJB30BAHUE BHUIECOMATEPUATIOB); HAOIIOJEHUE TIpoliecca
oOyTJIMBaHUs caxapa MoJl JIeiicTBUeM KOHLEHTPUPOBAHHOM CEpHON KUCIIOTHI,
U3Yy4EeHHE XMMHUYECKUX CBOMCTB pa30aBIeHHON CEpHON KHCIIOTHI, IPOBEACHNE
KayeCTBEHHON peakIuu Ha cynb(ar-uoH M HaONIOJeHHE TNpU3HaKa e&
MPOTEKaHUs; 0O3HaKOMJIEHHE ¢ (PM3NYECKUMU CBOMCTBaMH a30Ta, pochopa u ux
COEMHEHUN (BO3MOXHO MHCIIONB30BaHUE BHUJICOMATEPUANIOB), OOpaszlaMu
a30THBIX U (HochOpHBIX YI0OpEeHHU; MoTydeHre, COOMpaHue, paclio3HaBaHUE
Y U3Y4YEHHE CBOMCTB aMMHAKa; MPOBEACHUE KauE€CTBEHHBIX PEAKLUl Ha MOH

amMmMoHMST U (ochaT-MOH M HU3ydyEeHUE MPU3HAKOB HX MPOTEKaHMUS,




B3aUMO/ICCTBUE KOHIIEHTPHUPOBAHHON a30THOM KHUCIIOTHI C MEBIO (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); HM3yYE€HHUE MOJENIeH KPHUCTALITUYECKUX
pemérok anmaza, rpaduta, ¢yIepeHa; O03HAKOMIIGHHE C IPOIECCOM
a1copOIMK pacCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
MIPOTHBOTa3a; MOJyueHUe, COOMpaHue, pacro3HaBaHHE W M3yYCHHUE CBOWCTB
VIICKUCIIOTO Ta3a; MPOBEACHHE KAYSCTBEHHBIX pEakiuii Ha KapOOHAT- M
CUJIMKAT-UOHbI M M3YYCHUE NPU3HAKOB MX IPOTEKAHMS; O3HAKOMJICHHE C
MPOJYKLIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BakHeHe HeMeTauIbl U UX COCAUHCHUA»

MeTamuisl ¥ BX COCIUHECHNUA

3.1

OO01ast XapakTepuCTUKAa XUMHUYECKHUX 3JEMEHTOB — METaNIOB Ha OCHOBaHWUU
ux nosioxkeHus B llepuogmyeckon cucremMe xumuyeckux snemeHToB JI.U.
MenneneeBa u ctpoeHust atoMoB. CTpoeHHe MeTaJIoB. MeTalmnyeckast CBsI3b
U METaJUIMYecKas KpUCTaJNIM4yecKass pemeérka. ONEKTPOXUMHUYECKUN psil

HaHpH)KeHI/Iﬁ MCTalJIO0B

3.2
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duznyeckue U XMMHUYECKHe cBoiicTBa MeTamioB. OO0IIue crioco0bl MOIydeHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
koppo3uu. CruiaBbl (CTaib, YyryH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

[lenouynsle MeTalbl: MoyiokeHue B [leproauyeckoil cucTeMe XUMHYECKHX
sanemeHnToB JI.1. MeHzeneeBa; CTpOCHHE UX AaTOMOB; HaXO0XIEHUE B MPUPOJIE.
du3nyecKkue 1 XUMUIECKHE CBONCTBA (Ha mpuMepe HaTpus U Kamus). OKCHbl
U TUAPOKCHUABI HATPHUA W KaJuA. HpI/IMeHeHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COEeIMHEHUN

34

[llenoyno3eMenpbHBIE METaIBl MarHuii W KalbIUM: IIOJIOKCHHE B
[Iepnognueckoit cucremMe xumudeckux oanemeHtoB JI.MI. Menneneesa;
CTPOEHUE UX aTOMOB; HaxOXXJeHUE B npupone. PU3HYECKUE U XUMHUUYECKUE
CBOMCTBa MarHusi M Kainplius. BakHeimue coenuHEeHHs] Kalblus (OKCH],

TUAPOKCHU, coln). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmomuHuii: nonoxenue B llepuonnyeckoil cucTeMe XUMUYECKUX AJIEMEHTOB
J .. Menneneesa; CTpO€HHE aTOMa; HAXOXKJEHUE B mpuponae. Ouznyeckue u
XUMHUYECKHE CBOWCTBA amiOMUHHA. AMQOTEpHbIE CBOWCTBA OKCHAA U

TUAPOKCH]IA AITFOMUHUS

Keneszo: nonoxenue B [lepnoanueckoi cucteMe XuMuueckux 3nementos J1.1.

MCHHCHCCBa; CTPOCHUC aTOMa, HAXOXKIACHUC B IPUPOAC. dusznueckue u




3.7

4.1

XUMUYECKHE CBOMCTBa skene3a. OKCuipl, TUApOKCHabl U conu xene3a(ll) u

xene3a(Ill), ux cocras, cCBOMCTBA U MOIyYeHUE

XUMHUYECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMy METAJJIOB U CIIABOB,
X (U3NYECKMMH CBOWCTBAMH; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METALIOB
(BO3MOKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBUSL OKCHJAa KaJbllUd U HATPUS C BOAOH (BO3MOXKHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); MUCCICIOBAHUE CBOMCTB JKECTKOM BOJIBI;
mpolecca TOpeHHsl JKelle3a B KHUCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); PU3HAKOB MPOTEKAHMS KAUECTBEHHBIX PEAKITNI Ha NOHBI
(MarHmsi, Kaublus, amoMuHMS, nuHKa, kenesa(ll) m xenesa(Ill), memxu(1D);
HAOJI0/ICHUE W OTIMCAHKUE TIPOIECCOB OKPAIIMBAHUS TUTAMEHU MOHAMHU HATPUS,
Kamuss W Kanblus  (BO3MOXKHO — HCIOJB30BaHHE  BHUAEOMATEPUATIOB);
UCCIICIOBaHHE aM(POTEPHBIX CBONCTB T'HMJIPOKCHIA ATIOMUHUS W THIPOKCH]IA
[IMHKA; peIIeHNEe SKCIIEPUMEHTAIBHBIX 337a4 10 TeMe «BakHeline MeTaibl

7 UX COCITUHCHUS)

XHUMHS ¥ OKpYXkKarolas cpena

HoBsie maTepuansl 1 TexHoOJIOrMU. BellecTBa 1 Marepualibl B MOBCEIHEBHOM
JKU3HU YesloBeKa. XUMHUSA U 310poBbe. be3omnacHoe ucnoab30BaHre BEIECTB U

XUMHUYECKHUX peakuuil B ObITy. IlepBas momolmp npu XUMHYECKUX OXKOrax W

OTpPaBJICHHUAX

4.2

OCHOBBI ~ 3KOJOTMYECKOH  TIpPaMOTHOCTU.  XHUMHYECKOE  3arps3HEHHE
okpyxatomieit cpenpl [TIK. Ponb xumMuu B pelieHMH 3K0JI0TrMYECKUX MPoOIIeM.
[IpupoaHble UCTOYHUKU YTIEBOIOPOAOB (Yrosib, NMPUPOAHBIA ra3, He(Th),

MMPOAYKTHI UX nepepa60TKI/I, HX pPoOJib B 6LITy " NPOMBIIIINIICHHOCTHU

4.3

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUCHUC 06pa3u0B MaTepruajioB (CTGKJ’IO, CIIJIaBBbI

METAJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

1.1

0 TI03HABAEMOCTH SBIICHHI npupoabl, IMOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHUMHYCCKOM HAayKH KaK obractu COBpPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6HICCTBa;

INOHUMAaHHEC MECTAa XUMHUU CPEIU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX METOAAX IIO3HAHUSA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHUE HCIOJIb30BAaTb MOJCINU  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npoPecCHOHATHLHON NEATSIBHOCTH, CBI3aHHBIX C XMMHEH
U COBPCMCHHBIMH TCXHOJOIMAMHU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAyKH, YTO TMO3BOJHUT OOYYAIOIIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymieil  mpodeccroHaTbHOU
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUILHOTO TMpeAMeTa TPH TepeXxoJe Ha YPOBEHb CPEIHEro

o011ero oopa3oBaHus

2.1

Bnanenue cucteMoil XMMHMYECKHX 3HAHUM H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXHEHIINE XUMHUYECKHUE TOHATHSI: XHUMHYSCKHUH 3JICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHTEIbHBIE aTOMHAs U MOJIEKYJISIpHas
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHJ, KHCIOTAa, OCHOBAaHHUE, COJIb (CpemHss), XMMHUYECKas
peaKkuMs, peakUuu COECOUHEHHS, PEAKIUM PA3JIOKEHMsS, peaKLluu
3aMellleHus], peakui oOMeHa, TermIoBoM 3((deKT peakiuu, 3K30- 1
SHIOTEPMHUUYECKHE PEAKIIUU, PACTBOP, MAcCCOBasl J10JII XUMHUYECKOTO

9JICMCHTAa B COCIUWHCHHUH, MacCoBasd 104 HW  INPOUCHTHAasA
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KOHIIEHTPALIMs BELIECTBA B PACTBOPE, SIPO aTOMA, AJIEKTPOHHBIN CII0H
aToMa, aTOMHas OpOWTalb, PaJUyC aroMa, BaJCHTHOCTh, CTEMECHBb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATEILHOCTD, OJSpHAs
W HENoJsipHas KOBAJICHTHAs CBS3b, MOHHAs CBs3b, METAJUIMUYECKas
CBSI3b, KpUCTAJUINYECKAs pElIETKA (ATOMHAs!, HOHHAsI, METaJJTNUecKasl,
MOJIEKYJIsIpHAsl), NOH, KaTUOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIUCCOLMAIMs, peakUUd HMOHHOrO oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIC ~ PEAKLUU,  OKUCIUTENIh U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, 3JIEKTPOJIM3,
XAMHYECKOE PAaBHOBECHE, OOpaTHMble W HEOOpaTHMBIC pEaKIvy,
CKOpPOCTh XHMMHYECKOW peakuuu, karanuzatop, I[IJIK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MacChl,
nepuoanueckuii 3akoH [[.JMI. MenneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJISIDHAsT  TEOpUdA,  TEOpUA

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocHoBamu XHUMHYECKOH I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

3.1

YMEHHE TMPaBUIBHO HCIIONB30BaTh HM3yYCHHBIC BEIIECTBA U
Marepuassl (B TOM 4YMCIIE MUHEpaJbHBIE YHOOpEHUs, METaUlbl U
CIUIaBBI, TIPOMYKTHI  IEpepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YII€BOAOPOAOB (YIJIs, IPUPOJIHOTO ra3za, HepTH) B OBITY, CETHCKOM
XO3sICTBE, Ha TPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YeJOBeKa;  yMEHHue
MPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHYECKUX IPOILECCOB Ha

OpraHM3M 4Y€JI0BEKa U OKPYKAIOUIYIO IPUPOIHYIO CpENy

3.2

3.3

34

YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYIrUx

y4eOHBIX MPEIMETOB

HaJIM4Yue OMbITa pabOThI C PA3IMYHBIMU UCTOUHUKAMU UH(QOPMAIUH
0 XMMHUU (HaydHas M HAy4YHO-TIONMYJISIpHAs JIUTEpaTypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMEeHHE OOBEKTHUBHO OLIEHMBATh WMH(OPMALIMIO O BEILIECTBAX, HUX

MNpEeBpaAllICHUAX W  [MPAKTHYCCKOM  IIPUMCHCHHUU u YMCHUC

HCII0Jb30BaTh €€ AJId pCIICHUA yqe6Ho-no3HaBaTem,me 3aaa4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHHHOI'O arrmapara U1 CHUMBOJIMYECKOI'O

A3bIKa XUMHHU JUTSL COCTABICHHSI (POPMYIT HEOPTaHMUYECKUX BEIECTB,

4 YpaBHEHUH XHMHYECKMX pEaKlMil; OCHOBAMH XHUMHUYECKOM
HoMmeHknatypsl (IUPAC u TpuBHaibHOI)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS ieMeHTa B Ilepuoamueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHUKAMH CTPOEHHUS aTOMOB

5 XMMUYECKHX JJIEMEHTOB (COCTaB M 3apsal sapa, oOliee 4Yucio
AIIEKTPOHOB), paclpeAesieHUEM HIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX NEPUOJOB, KT U KaJIbIU
IIpencraBienne O  NEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (panyc aToMa, AJIeKTPOOTPHUIATETbHOCTD),

6 MPOCTBHIX M CJIOXHBIX BEIIECTB OT TIOJIOKEHUS DJEMEHTOB B
[lepuoanueckoit cucteme (B MajiblX TMepUOAax M  TJIaBHBIX
MOATPYIINAX ) U JIEKTPOHHOTO CTPOCHHUS aTOMa

7 YMmenue kinaccuumpoBarth:

7.1 XUMHYECKHUE JIEMEHTBI

7.2 HEOpraHMYECKHe BellecTBa

7.3 XUMHUYECKHUE PEaKIuu

8 YMeHue onpenensTh:

g1 BAJICHTHOCTh M CTENEHb OKHCIIEHUS] XUMUUYECKHX 3JIEMEHTOB, 3apsij

' HoHa

g2 BHUJI XUMHUYECKOW CBS3M W THUI KPUCTAJUIMUYECKOM CTPYKTYpHI B

' COETMHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHMI)

8.4 OKUCITUTEIh U BOCCTAHOBHUTEIIb

9 YMeHne xapakTepru3oBaTh PU3NUECKHE U XUMUYECKHE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPOA, Tpadut, ammas,

9.1 KpeMHu#, a3or, ¢docdop, cepa, XJop, HATpUH, Kajuii, MarHuii,
KaJIbITA, aJTFOMHHHM, JKEJIE30)
CJIOKHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX pPacTBOPOB (Boja,

92 aMMHAK, XJIOPOBOAOPOJ, CEPOBOJOPOJ, OKCHABI U THAPOKCHUJIBI

metaioB [-IIA rpynmn, amomunus, meau (1), nunka, xxenesa (I u

II), oxcuast yraepoaa (I u IV), kpemuus (IV), azota u pocdopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a3oTuCTas, a30THasd,
dbocdopHas, yronpHas, KpeMHUEBAsI KUCIOTA U X COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEUICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHUEC BCIICCTB B

>3 3aBHCUMOCTH OT HMX CBOMCTB, BO3MOXHOCTb MPOTCKAHHSA
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISITh MOJIEKYJISIPHbIEC M HOHHBIE YPaBHEHUS pEaKlui,
B TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (rpymim) HEOpraHU4YECKUX BELIECTB
104 MOJITBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACU&Thl):
11 OTHOCHUTEJIBHYIO MOJEKYISIPHYI0 M MOJSIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira30B
114 [0 YpPaBHEHHUSM XUMHUYECKHX PEaKIUi W HaXOAWTh KOJHMYECTBO
' BEIIeCTBa, 00BEM U Maccy peareHTOB WM MPOJTYyKTOB PeaKLuu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM ~ METOAAMU HAy4yHOro TO3HaHUs (HaOmroleHue,
1 U3MepeHue, SKCIIEPUMEHT, MOICTIMPOBAHNE) ITPH U3YUEHHH BEIIECTB
' U XUMHYECKHUX SIBIICHHUH; yMeHue chopMynIHpoBaTh MpodieMy H
MPEUIOKUTH ITYyTH €€ PeIIeHUs
129 06e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' HOCYJI0M U J1aOOPaTOPHBIM 000PYAOBaHUEM
MpaBUIaMu 0e301macHOTO oOpareHus c BEII[ECTBAMH,
UCIIOJIb3YEMBIMU B TMOBCEIHEBHOM KU3HU, MTPABUIIAMHU TTOBEJCHUS B
13 HEeNsIX cOepekeHUsT 370POBhS M OKPYKAIOIMIEH MPUPOTHON CpPEbl;

IMOHUMAaHHEC BpCla (OHaCHOCTI/I) BO3JICHCTBUS Ha KMBBIE OpTraHHU3MbI
OHpelleJ'IéHHBIX BE€IICCTB, crmoco0oB YMCHBIICHUA u

MNpeaoTBpaAlICHUA UX BPpCIAHOTO BO3ACHUCTBUSI




13

13.1

13.2

13.3

Hanynane MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U OCYIICCTBIICHHUA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUuC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMHU SABJICHUSAMU, OIIBITHI,

WLTIOCTPUPYIOIIME PU3HAKU MPOTEKAHUS XUMHUECKUX PEeaKLnit
u3ydeHue croco0oB pa3aeieHus cMecen

MOJy4eHHUE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; IOJIYy4EeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyY€HHUE YITIEKUCIIOTO raza u

HU3YUCHUC CTO CBOI>'ICTB; IMOJIYUCHUC aMMHaKa W H3YUCHUC CTo

CBOHCTB

13.4

13.5

MIPUTOTOBJICHUE PACTBOPOB C OMNpPEACIEHHOW MACcCOBOM J0JIeH
pPacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
¢denondranenna) sl ONpeneNeHUsT XapakTepa CPeabl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJIEUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMH  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMU
OCHOBaHUSIMH, COJISIMU; IOJIYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOIO0 MeETaula JAPYTMM M3 pacTBOpa COJIH;
UccleIoBaHNEe aM(OTEPHBIX CBOMCTB THIPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHUYCCKUX COGﬂHHCHHﬁ)}; <<3J'ICKTPOJ'II/ITI/I‘ICCK21$I
JAUCCOLIM AL, «BaxkHelmye HeMeTaulbl U HX COCOAUHCHUSN,

«BaxxHelmre MeTaiIbl 1 X COSIMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs pPeakluii HIOHHOTO 0OMEHa; KaueCTBEHHbIE PEaKLUu Ha
MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX MOHBI: XJOPHI-, OPOMHUI-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KaJIBITHS, ATFOMUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

VYmMmenue:




MPEJCTaBIATh pPE3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

14.1 JIOKa3aTeIbCcTB, TpaUKOB M TAOIUI] M BBIABIATH SMIUPUYECKHE
3aKOHOMEPHOCTH
yCTaHABIWBAaTh  CBS3M  MEXIYy  peajlbHO  HAOJIIOAaeMbIMH
14.2 XMMHUYECKMMH SIBJICHUSIMA M TPOLIECCAMHU, IPOUCXOJALIMMHU B

MaKpO- U MUKPOMHPE, 00BACHATH MMPUYIKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INHEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

UucTteie BemecTBa 1 cMecH. CrIocoOBI pasziesieHus: cMecei

1.2

1.3

ATOMBI H MOJICKYIJIBI. Xumudaeckrue 3neMeHThl. CHMBOJIBI XMMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BCIICCTBA.

Xumuueckass Qopmyna. BaneHTHOCTH aTOMOB XHWMHYECKHUX JJIEMEHTOB.

CreneHb OKUCIICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcuTeNnbHAs aTOMHas Macca.
OrHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 701 XUMHAYECKOT0 dJIEMECHTA

B COCIMHCHHNU

1.5

1.6

KomuuectBo BemectBa. Mok, MomsipHass macca. MoJisspHbIii 00bEM Ta30B.

B3anMocBA3p KOIM4eCTBa, MACChI M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
@u3nYecKue U XMMHUYECKHUE SBJICHHUs. XUMUYECKas PEaKUus U €€ IPU3HAKH.
3aKOH COXpAaHEHMS MACChI BEILIECTB. XMMHUECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucteMa XUMUYECKHUX IJIIEMEHTOB

J.1. MenneneeBa. CTpoeHre aTOMOB

2.1

[lepuonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX HJIEMEHTOB
.. Menneneea. [lepuonapl u rpynmbl. @U3HYECKHN CMBICT TOPSAKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI JICMCHTA

2.2

Crpoenue atomoB. CoctaB aToMHBIX snep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX O00O0JIOYEK aToMOB TepBhIX 20 XHUMHUYECKHUX HJIEMEHTOB

[Tepuonnueckon cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kajlus, Kalblus (pagdyca aTOMOB, JJIEKTPOOTPUIIATEIILHOCTH,
METAJUIMYECKUX M HEMETAaJUIMYECKUX CBOMCTB) M WX COCIUHEHHUUA B
COOTBETCTBUH C TIOJIO)KCHHEM »dJIeMeHTOB B llepuoamdeckoil cucreme

CTPOCHUCM HUX ATOMOB

3.1

Crpoenue BelecTna

Xumudeckasi cBsi3b. KoBasieHTHas (TOJsApHAsE ¥ HETOJISIPHAs)  CBSA3b.
DNEeKTPOOTPULIATETbHOCTh ~ XMUMHMUYECKMX  3JeMeHTOB. VOHHas  CBs3b.

Meramnuueckas CBSI3b




3.2

Tunbel kpucrammuueckux pemeéTok (aToOMHas, HMOHHAas, MeTalIn4yecKkas),
3aBUCUMOCTBb CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKU U BUIA

XHUMHYECKOU CBI3U

4.1

4.2

Baxueimue MNPpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCIMHCHNA. Mertamisl ¥ UX COCOIUHCHUA

Krnaccudukanus m HOMEHKJIATypa HEOPTaHMYECKUX COCIMHEHUN: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
HecoJieoOpa3yroInue; OCHOBaHWUU (MIENOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHCJIOT (KUCIIOpOJICOMepKAUEe ¥ OECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BELIECTB-HEMETAIUIOB:

BOJOPOJIa, XJIOpa, KUCIOpPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlud, Marausa U KaJblHWsA, aJIJFOMUHUA, KCJIC34d. BHeKTpOXI/IMI/I‘leCKI/Iﬁ

Ps HAIPSDKEHUN METAJUIOB

du3nueckue 1 XUMUIECKIE CBOMCTBA BOOOPOJHBIX COGIII/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpoOBOaAOPOaa, CEPOBOAOPOaAA, aMMHUAKaA

4.5

dusnueckue ¥ XMMUYECKHE CBOMCTBAa OKCHUIOB HemeTawioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(Il, IV), kpemuus(IV). [Tomyaenue

OKCHUJ0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: MetamwioB [A-IIIA rpynn, muuka, meau(Il) u

xeneza(Il, III). [Tonyyenne okCUAOB METAIIIIOB

XUMUYeCKHe CBOMCTBA OCHOBaHUI M aM(OTEpHBIX IMIPOKCHIOB (Ha IpUMeEpe
TUAPOKCHJIOB AJIOMUHHUS, Kene3a, LuHKa). llomydeHne ocHoBaHUU U
aM(}OTEPHBIX THAPOKCUIOB

OO0mre XUMHYECKUE CBOMCTBA KUCIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOIHOM,
CEpPHHUCTOM, CEpPHOMU, a30THOM, (HochHOpHON, KpeMHUEBON, YyroabHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyuyenue kucimor

OO6mme XxuMHUIECKHe CBOMCTBA cpeHux colier. [lomyduenue coneit
[Tonyuenue, cobupaHue, paclio3HaBaHHWE BOAOPOJA, KHUCIOPOAa, aMMHUaKa,

YIJICKUCIIOIo ra3a B na60paTop1/H/I

4.11

HOJ’IY‘ICHI/IC aMMMakKa, CepHOﬁ U a30THOM KHCJIOT B IMPOMBIIIJICHHOCTH. O6H.[I/Ie

CITOCOOBI MMOJIYYCHHA MCTAJIJIOB




4.12

I'enermueckas CBA3b MCXKIY KilaCCaMU HECOPraHNYCCKUX COG,Z[I/IHGHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Krnaccudukanus XUMHYECKHX peakluii 0 pa3InYHBIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(dexTy, 1o

H3MEHEHMIO CTEIICHSH OKMCIICHNUS XUMHUYECKUX YJIEMCHTOB

52

53
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5.5

TemnoBoit 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUU. TepPMOXUMUYECKHUE YPaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTEIbHBIE peakiinu. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipomecchl  OKUCIEHHST M BOCCTAHOBJIICHHMS.  DJIGKTPOHHBIM  OajaHC
OKHCJIUTEILHOBOCCTAHOBUTEIILHON PEAKIIUN

Teopust 3MEKTPOJIUTHYECKON auccoanui. KaTnoHbl, aHUOHBI. DJIEKTPOJIUTHI
Y HEINEKTPOoJUThl. CUIIbHBIC U ca0ble AIEKTPOIUThI. CTENneHb JUCCOIHAITN
Peakiuu nonHoro oomena. YciioBUsl MPOTEKAHUs PEaKlUii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPABHCHUSA pCaKHI/Iﬁ

Xumus u OKpYyKaromiasa cpeaa

6.1

BemectBa u Martepuansl B IIOBCEJHEBHOW JKM3HM YelOBeKa. besomacHoe
HCIOJIb30BAaHUE BEILECTB M XUMHUYECKHX pEaklUui B J1abopaTopuu U OBITY.

HepBaﬁ IIOMOIIb IIPU XUMHUYCCKHX OKOI'aX U OTPABJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYyKaroleil cpefbl (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MpeaoTBPAIICHUS
[IpenenpHas nomyctumasi kouieHTpauus BemecTB (IIK). Ponp xumuu B
pEelIeHUU HKOJOTHYECKUX TMpoOjeM. YcuieHue MapHUKOBOro sddekra,

Pa3spymieHue 0O30HOBOTI'O CJI0A

6.3

6.4

[Ipumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COCAMHEHUN B
OBITY, MEIMIIMHE, NMPOMBILIUIEHHOCTH U CeIbCKOM XozsicTBe. [IpumMeneHue
METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOPAJIOMUHHI, OpoH3a) B OBITY M
MIPOMBIIIJIEHHOCTH MX coequHeHui. [ToHsaTHe 0 Koppo3uu MeTaioB, OCHOBHbBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UHU

[IpupoaHblE MCTOYHUKH YTIEBOJOPOJIOB (Yroib, MPUPOAHBIN ra3, He(Th),

MPOJYKTHI UX MepepadboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIE MOHSTHS 00 OPraHUYECKUX BEHIECTBAX KAaK O COCIMHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAast KUCII0Ta).
[TousiTHE 0 OMOTOTUYECKH BXKHBIX BEIIECTBAX: JKUPAX, OENKaX, YTIeBOAaX — M UX

POJIM B )KU3HU YCIIOBCKA




Pacuértrr:

7.1 1o ¢hopMysaM XUMHYECKUX COCTUHEHUN
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHUM YPaBHEHUSAM




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

» Xumusi: 8-if kimacc: 6a30BbIN ypPOBEHb: YUICOHHK; 5-€¢ U3TaHMUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.
Axk1monepHoe obmiectBo «M3marensctBo «lIpocBerienue»

» Xumus: 9-i knacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-€ U3aHUE,
nepepadotanHoe ["abpuensn O.C., Octpoymos U.I'., Cnaakxos C.A.
AxkimonepHoe obuectBo «M3narensctBo «lIpocBerienue»

METOJJUYECKHUE MATEPHUAJIBI I YYUTEJIA

NupopmanimoHHO-METONIECKOE MUCHhMO 00 OCOOCHHOCTSX TIPETIOJaBaHUS
yueOHoro npeamera «Xumus» B 2025/2026 yueOHOM ro1y
https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

Metoauueckue peKOMEH IaluK M0 U3YYEHUIO TeMbl « OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIMU» B IMIKOJIBHOM Kypce xumuu (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya o_v_r.pdf

Y4eOHO-MeToINYECKOe 00eCIIeueHHE MPOLIECCOB MPENOIABAHUS XUMUH,
Ounosnoruu, (PU3MKUA HA YPOBHAX OCHOBHOT'O OOIIIETO M CPEIHErO OOIIETO
o0pa30BaHMsl C BKIIOUEHHUEM JOMOJHUTEIEHOTO HH)KEHEPHOTO KOMIIOHEHTA

(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

bank 3aganuii 17151 TEKYIIEro OLICHUBAHUS IO YUEOHOMY MIPEAMETY « XUMUSDH)
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/bank zadanij himiva ooo .pdf

KonTtekcthbie 3agaun. 3aganus K yaeOHOMY Kypey «Xumusi». 8 kiace (2024
r.) https://edsoo.ru/wp-content/uploads/2025/01/kz_himiya_2024.pdf

Mertoauyeckue peKOMEHIallK MO0 CO3/IaHUI0 KJIIACCOB TEXHOJIOTMYECKOTO U
€CTECTBEHHO-HAYYHOT 0 Ipo(duiiel U KIIaCcCOB C YIIIYOJICHHBIM U3YyUYEHUEM
MaTeMaTuKH, GU3UKU, XUMUH, OUOJIOTUH B 00I1€00pa30BaTEIbHBIX
OpraHU3alUsIX ¢ UCTIOIb30BaHUEM UH(PACTPYKTYPHI, CO3IaHHOM B paMKax
HaluoHanbHOro npoekra «OopazoBanue» (KBantopuymsl, [T-kyosl, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en_profilej 2025.pdf

Metoanueckue pekomenaanuu. Oprann3zanus B3anmoaenctaud “Ilkona —
By3 — npeanpusitue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p 2025.pdf




IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

e BUBJIMOTEKA LOK https://mouypoxu.pd/

o [ JIOBAJI-JIAB https://globallab.ru/
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