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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (henepanpHOi pabouel mporpaMMbl BOCIIUTAHUS
M C Yy4€TOM KOHIENIMH TpPernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccutickoit deneparum.

[Iporpamma 1Mo XuMuM [Oa€T MpEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTHUA OOYYAIOMIMXCS CpPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE coJiepKaHue,
MpeayCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU coiep KaHus, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpolecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00Opa30oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabTaraM oO0y4YeHHUs] XUMUU Ha YPOBHE 1IeJIed N3y4eHUs MPEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XHWMHH CIYXHUT OCHOBOW Jisi (OPMHUPOBAHUS MHPOBO33PECHHUS
o0OyyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHPA, BAKHYIO
pOJIb UTpatOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTrUd M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TIO0ATbHBIX
npobJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoOBaHUSs KYJIbTYpPbI IMYHOCTH, €€ 00111eH U (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESATEIHHOCTH;

3HAKOMHUT CO CHENU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B POpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XUMUU OOECHEUMBAIOTCA CIEIM(PUKON
collepkaHusi ~ y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecKu
aIalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKHW XUMHUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSTHM
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. 1. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 3IEKTPOJUTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSISL ()YHKIIMU OOBICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS ¥ BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUYCHUS N3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHUS] O XUMHUYECKOW COCTABIIAIONICH HAYyYHOM KapTUHBI MHUPA B JIOTUKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3yueHue XMMUU MPOUCXOJUT C MPUBJICUEHUEM 3HAHUN U3
paHee M3YyYEeHHBIX Y4YEOHBIX mpeameToB: «Okpyxatomuid mup», «buonorus. 57
KJIacCh» U «Pu3uka. 7 Kiace».

[Ipy wu3ydyeHUM XUMHHM TPOUCXOAUT (PopMHpOBaHWE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUM —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPU MU3YYCHHUH BEIIECTB U XMMHUYECKUX PEaKIUi, B
GbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHHUH U X IPUMEHEHUU B YI€OHO-
MO3HABATEIILHON M Y4eOHO-UCCIIeI0BATEIHLCKON JIEATEILHOCTH, OCBOCHUH TTPABHII
0e30macHOro 00OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HAYCHHE MPUOOPENH TaKHUE MENH, KaK:

— (opmMupoBaHHE WHTECIUICKTYaTbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATUIO PELICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJICHHOCTb OOy4YeHUST HA  CHCTEMaTHYECKOE MPUOOIIECHUE
OoOydJarommxcsi K CaMOCTOSTEIHLHOW TO3HABATEILHON EATECIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOUMUCS
OTBITa PAa3HOOOPA3HON NEATEITLHOCTH, MO3HAHWS W CaMOITO3HAHUS, KITFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIOIMNX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXAIOIIEr0 MHpA, WCIOJB3YsS 3HAHUS W OMBIT, MOJYYCHHBIC MPH H3YUCHHUH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NEeSATEeIbHOCTH;

— ¢opMmupoBaHue y OOydYalOIMXCA TYMAaHUCTHUYECKUX OTHOIICHUA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
1e71eco00pa3HOTO TOBEICHUSI B OBITY W TPYIOBOM JEATEIBHOCTH B ILEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(MHIIS M HAMPABICHHOCTH NATbHEUIIIETO
oOy4eHus.

OO11ee 9ncio YacoB, OTBEACHHBIX TSI M3YYCHHS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero odpasoBanus, cocraBisieT 136 dacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiectBa. Du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsAiTHE 0 MeTogax MO3HaHMS B XUMHUH. UMCTHIE BElIECTBA U CMECH.
CriocoObl pa3ziesieHust CMeceil.

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

Xumnyeckasi hopmyina. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOCTaBa BeulecTB. OTHOCHUTENNbHAsA aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTMHEHUH.

@uU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCY/I0M, MpaBUiaMu pabOThl B JIAOOpaTOpUH U
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoXeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, paziioKeHHE THAPOKCHIA
meau (II) npu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (II),
U3y4YeHUE CIOCOOOB Pa3JENICHHs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJICHWE W  ONUCAaHWE  PE3yJbTaTOB  TIPOBEICHUS  OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BenlecTBo. Haxoxxnaenuwe kuciaopojga B mOpupoje, (usnueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] KUciopoda B JabopaToOpuu W IPOMBIIUIEHHOCTU. Kpyrosopor
KHcIopoaa B mpupojae. O30H — ajuioTporHas MoAuGUKaIIs KACIOPOoaa.



TennoBoit 3p(}HEeKT XUMHUUECKOW peaklnH, TePMOXHUMUYECKHE YpPaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kuciorsr
Y COJIH.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PACcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YesiOoBEKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmueckux coenuHenuit. Oxcuabl. Knaccuduxarus
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHBIE, aMdoTepHbie) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiatypa ocHoBaHuii. PU3NUECKHE U XUMHUYECKUE CBOKCTBA
ocHoBaHuU. [loyyeHne oCHOBaHUM.

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

Conu. HomeHnknarypa coseil. @U3nyecKue U XUMHYECKHUE CBOMCTBA COJICH.
[Tonmydyenue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COJEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB KHUCJIOPOJa, HAOJIIOJECHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (mosxapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, paACIO3HABAHHE M U3YYCHUE CBOWMCTB
BOZIOpo/ia (TOpeHue), B3auMoieicTrre Bogopoaa ¢ okcuaom meau (1) (Bo3zmoxHO
WCITOJIb30BAHUE BUCOMATEPUATIOB), HAOIIOACHUE 00PA3II0B BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBUE BOJABI C METaUIaMu (HAaTpHEM H
KaJIbIluEM) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOEHNE N3MEHECHMUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTtBOpoM cepHON KUCIOTHI, KUCIOT ¢ META/NIAMH, PEAKIIUil
HEUTpAIN3alMU, TOJYYE€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaJula JPYTUM U3 PacTBOPA COJIM, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiimre KIacchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuoauueckud 3axkoH u Ilepuoanueckass cucreMa XUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEIOYHbIE M MIEIOYHO3EMENbHbIE METalIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuoanas u jiuuHHonepuoanas Gopmsl [epuonnyeckoit
cucreMbl xumuueckux sneMeHToB JI. WM. Menneneesa. Ilepuoasl u rpymimsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siaep. M3oTomnel. DnekTponsl. CTpoeHue
AIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepUCTHKa XUMHUYECKOIO
AJIEMEHTA 110 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUA paguyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNHIIaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

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

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl OKucIeHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yueHHEe OOpasloB BEHIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEICHUE OMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeaMETHBIX CBA3€d MPU M3YYEHHM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmme ecTeCTBEeHHO-HAYYHBIE TTOHSATHS: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, KilaccuduKamus, TePUOIUIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHO€ COCTOSIHHE BEIEeCTBa, Ta3, (U3HYECKUE BEIMYUHBI, CIHHHIIBI
M3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE IOPO/IbI, TOJIE3HbIE
MCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkius

[Tepuonuueckuii 3akoH. [leproauyeckas cucreMa XMUMUYECKUX 3J1IeMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUM C TMOJIOKEHUEM »dJeMeHTOB B llepuoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

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

Knaccuduxainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukanuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TerioBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMUCJICHUSI XMMUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECCKIE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTePOTEHHBIX
peakuusx. [lonsarre o katanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUMU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHOW ~ PEaKIMH. CocraBneHue  ypaBHEHUH

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUi ¢  HCIOJIb30BAaHHEM  MeETOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3NEKTPOIIUTHYECKON JUCCOIUALMU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp auccounanuy. CUIIbHBIE U CIA0BIE 3JIEKTPOJIHUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUs PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CoNEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOU PEAKIIUU OT
BO3JICCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOIHOCTH
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HILTIOCTPUPYIOIIMX
NPU3HAKM TNPOTEKAHMsS] peakuuid HMOHHOro obOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (FOpEeHUe, pPEeaKIUu pas3lIoKEeHUs,
COCMHEHMSI), pAaclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAauECTBEHHBIX PEAKIMil Ha MOHBI, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertanibl u MX coeiMHEHUSA

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHblEe CTENEeHU OKucieHus. CTpoeHne U (U3NYECKUE CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MTPUMEpPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xuopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBA, IIOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YelIOBeKa. BaskHelme XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mas xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYEeCKUe CcBOMCTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NMPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3nYecKue U XUMUYECKUE CBOMCTBA (00IIMe KaK MPEeACTaBUTENS
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEaKlMH, JISKAIue B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KuciaoTbl. [lpuMeHenue cepHoi
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnenue cepbel M €€ COCNUMHEHUNW B TIpUpOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolel Cpelbl COECOUHEHUSIMH cepbl (KHUCIOTHBIE JOXAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAILICHHUS.



OOmas xapakrepucTuka 37aeMeHTOB VA-rpynmnbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHH OKHCIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
bu3nUecKue 1 XUMHUYECKHUE CBOMCTBA, MOJyuyeHue U nmpumeHeHue. Conu aMMoHus,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOodydyeHHe, (PU3NYECKUe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenu(puIecKue).
Hcnonb3oBaHnue HUTPATOB U COJIE aMMOHHMSI B Ka4E€CTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, guzndeckue u xummuueckue cporctra. Oxcun gocdopa
(V) u dochopnas kucnora, Ppuznueckue M XUMHYECKUE CBOUCTBA, MOJy4YCHUE.
Hcnonp3oBanue ¢pocdaTroB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnbsl. OCoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHbIE CTENIEHU OKUCIIEHUS. Y TIIEpOI, ATUIOTPOIHbIE MOIU(DUKALUHY,
pacnpocTpaHeHUE B IPUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriaepojna, UX (U3HYECKUE U
XUMUYECKUE CBOWMCTBA, [EWCTBME HAa JKUBBIE OPraHU3Mbl, I[IOJYYEHUE U
IpPUMEHEHUE. DKOJIOTHYECKUE MpoOIeMbl, CBA3aHHbIe ¢ oKkcuaoM yriepoaa (IV),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIMMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHEe U XUMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEJILCKOM XO031CTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIICH, TaHOJI, TJIMUEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJAYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B JKM3HM YeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COETMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IMOIYYEHUE U
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHus o0 OKcHie
kpemuus (IV) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. IIpoGiembl ©€30MacHOrO0  UCIOJIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCcnepumenm:

U3y4eHUE 00pa3I0B HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBE/ICHNE KAaY€CTBEHHBIX PEAKIUi Ha XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB



X TPOTEKAHWSs, OMBITHI, OTPAKAMOIHME (PU3NUECKHE W XUMHYECKHUE CBOMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3iaMu XJIOPUI0B (TATIOTCHUIOB), 03HAKOMIICHHE C 00pa3aMu
ceppl U €€ COeAMHEHUSMU (BO3MOXKHO HCHOJIB30BAHUE BUJIEOMATEPUAIIOB),
HaOJII0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3Yy4EHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaUYEeCTBEHHON peaklvy Ha Cyib(haT-uOH U HAOII0eHIe TpU3HaKa e
MpPOTEKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEpUAJIOB), 00pa3liaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, mojlydeHue, coorpaHue, pacrno3HaBaHUE U U3YYEHUE
CBOMCTB aMMHakKa, NPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-uoH W U3ydEeHUE TPU3HAKOB UX MPOTEKaHUsA, B3aUMOJECHCTBHUE
KOHIIEHTPUPOBAHHOW a30THOW KHUCJIOTHI C MEIbI0 (BO3MOXKHO HCIIOIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIydEHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHUE CBOMCTB YIJIEKHCIIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHHUE MPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHHE C TMPOAYKUMEW CHIMKATHON MPOMBIILICHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 33Ja4 MO0 TeMe «BaHeWlne HEMETaIbl U X
COCTUHEHUSD).

MeTaJsibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux mnosioxkeHuss B llepmommueckor cucreme xumuyeckux diemeHTtoB . U.
MenaeneeBa u crpoeHusi aroMoB. CTpoeHue MeTtaiuioB. MeTtamnuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKUH  pAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIocOOBI TIONy4eHUs MeTauioB. [loHATHE O KOPpPO3WU METAIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[lenounble MeTambl: nonokeHue B [leproanueckoil cuCTEME XMMUYECKUX
anemeHToB Jl. . MenaeneeBa, cTpoeHHE WX aTOMOB, HAXOXICHUE B MPUPOJIE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COCJIMHEHUMH.

[Ilenoyno3emenpHblE META/UIBl MAarHMM W KaJbLUWM: TIOJOXKEHUE B
[Tepnoanueckoit cucteMe xumudeckux 3yiemeHToB [1. 1. MenpaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJeHHE B Ipupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U



Kayibl[usl. BaxkHeiire coequHeHns KabIus (OKCU, TUAPOKCU/T, COIH). KECTKOCTH
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHUS.

AmomMuHUN: TosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aroma, HaxXxoXxAecHWEe B mnpupoae. dPusnmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCHA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXxAeHHWEe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, TuApoKcu bl U cou xxenesa (1) u xxenesa
(IIT), ux coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBaMH, M3YYEHHUE PE3YJIbTAaTOB KOPPO3UH  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJICUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHHE  BHJICOMATEPHUANIOB), TMPU3HAKOB  MPOTEKAHUS
KA4EeCTBEHHBIX PEAKIIMi HA HOHBI: MAarHus, KaJblKsl, A TIOMUHUS, IUHKA, xkene3a (II)
u xenesa (II), menu (II), HabOmromeHNME M omMHMCaHUE IPOIECCOB OKpAaIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), CClieI0BaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BaxuHelmue
METAJIJIbI K X COECUHEHHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeesibHas IOomycThUMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMun B pemieHun SK0JIOrHYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MpPU M3YYEHHM XUMHUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJNb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHSTHUH, SBIAIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, HW3MEPEHHE, MOJIEb, SBJICHHE, ITAPHUKOBBINA
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusrka: MaTepus, aTOM, JICKTPOH, IIPOTOH, HEHTPOH, HOH, HYKJIH/I, H30TOIIHI,
PaINOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHHE BEIECTBA, T'a3, PACTBOP, PACTBOPUMOCTD, KpHUCTaTHYSCKAsI
peméTKa, CIuIaBbl, (PU3MYCCKHE BCIIMYUHBI, SAUHHUIIBI M3MEPCHHS, KOCMHUYCCKOE
TIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunHTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yI0OPEHUS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPO/IbI, MOJIC3HBIC
HCKOTaeMbIe, TOIUIMBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, IPUHATBIMU B
oOIIECTBE TMpaBUJaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBAaTbCA CHCTEMOM TO3UTUBHBIX ILIEHHOCTHBIX OPHUEHTALMN H
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAUI0, MOHMMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KU3HU
COBPEMEHHOTr0 OOIIECTBa, CIIOCOOHOCTU BIANETh JOCTOBEPHOU HH(MOpMAaIMeil o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpax/JaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLUMAIbHBIX HOpPMax M MpaBUJIaX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM, TBOPUYECKOM U IPYTUX BUAX S TEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW JAESATEILHOCTH MPU BBIIOJIHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3aJ1au, BBIMOJHEHUM XMUMHYECKHX SKCIEPUMEHTOB,
CO37aHUH y4E€OHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3aMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHHWBATh CBOE MOBEJICHUE
M MOCTYNKH CBOMX TOBApHUIIEH C MO3UIMWH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MMOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABJISIOLIME
OCHOBY I TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpa, TpEeACTaBlIeHUsT 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0JIaeMbIX IPOIECCOB M SIBIICHHM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YHUTATEIbCKOW KYJIBTYpPbhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOMU



JUTEPATypoO, IOOCTYNHBIMU TEXHHUYECKHMMH CpPEIACTBAaMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHWI0 M TMO3HaHWIO, JI0O003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH M YPOBHS OOy4YeHUs B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 370pPOBBIM 00pa3 >KH3HU, OCO3HAHWE MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Js1, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBui OE30MAaCHOCTH TpU  OOpalleHHuH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U pEaIbHOM KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3InyHoro posa,
YBaXXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM €ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUIYAIbHOM TPAEKTOPUU MPOAOJKEHUSI 00pa30BaHUs C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeIHOW po(eCCUOHATIBHON IEATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) ’K0JIOrHYEeCKOro BOCIIUTAHUA:

HKOJIOTUYECKH 11ETIECO00pa3HOE OTHOLICHHE K IPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHUE ILIEHHOCTH 3J0pOBOTO M
O0e3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 3J0pOBbIO, OCO3HAHME LIEHHOCTU COOJIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padoOTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsIX,
YTPOXKAOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH MPUMEHSTh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, IS MOBBIIICHUS
YPOBHSI  AKOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHUsl TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJIbLHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yNbTATOB BBIJIEISIOT 3HAUMMbIC IS
(dbopMHpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIHII,
rurnoTe3a, (QaxkT, CHUCTeMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax W MO3BOJIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yaeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO Y4EOHOU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XMUMHUYECKHX MOHATHUN (BBIICIATh UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEIIN, UCTIOJIb3yEeMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTAa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABIATh U XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKHA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl (JOPMUPOBAHUS TUIIOTE3BI IO TTPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOaaTh 3a XOJO0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOWpATh, AHAIU3UPOBATH W HWHTEPNPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMyH0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KpPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpoChl NMPHU MOUCKE U 0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE ONbITA B
0o0JacCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4yeOHOH U
HCCJIEI0OBATENHCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHUsI 33]1aBaTh BOIPOCHI (B XOJ€ Auasiora 1 (WIn) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSl  NPEJCTaBIATh  IOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJIaTb MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTo OMNbITa,
1abopaTopHOI pabOThI O UCCIIEA0BAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHUsI Y4E€OHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIIEOBAaTEIbCKOM  JEATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHUCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJIATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QJITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW 1M, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX peE3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
Collep KaHMs, YCTAHOBJIECHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYalOIMMMCS Hay4dHbIE 3HAHUS, YMEHUS M CHOCOOBI



NeucTBU, crnenuduyYecKue I TpeAMETHOW oOmacth  «XUMHS», BUIBI
JNEATeIBHOCTH 1O  TOJYYEHHI0O HOBOTO 3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCJICHUS, XUMHUYECKasl peakuus, KiaccuPukaius peakiui: peakiuu
COCIMHEHUSA, PEaKIMU Pa3JI0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON Ah(EKT peakiumy,
SAJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAST U HEMOJISIPHAST KOBAJICHTHAS CBSA3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIleCcTBa
(MporieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUY BELIESCTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUJISI COCTaBJICHUS (Qopmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACcCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbIci Ilepuonnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3juyaTh I[IOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnma)y, manesie u
OOJNBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB M 3apsia siapa, 00Iee Yuciio SJIEKTPOHOB U
pacmnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSM);

KJacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE PeaKuu (M0 YUCIY M COCTAaBy YYACTBYIOIIMX B PEAKIIUH
BEILIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHUYECKUX NPEBpPALCHUA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COECIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTICPAIUN MBICIIUTEIILHOMN NEITETEHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHE, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, €eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJICIUPOBAHHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN );

CJIEIOBATH NMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OpaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuilaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB IO TIOJIYICHHUIO i COOMPAHUTO Ta3000pa3HbIX BEIIECTB
(Boopoa M KHCIOpOJa), TPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM J0Jiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JJAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, AHHUOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJIEHTHOCTb, SJIEKTPOOTPUIIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYIECKasi CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHUYECKAsT IUCCOLMALMUSA, PEaKUUH HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbBIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHUE, aJUIOTPOIHA,
aM(pOTEPHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, MOHHAas,
MeTaJlTnyecKas ), KpucTaindeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKINH, MPEACIbHO JIOMYCTUMas KOHIIEHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH T MOHSTHUS MPU ONMMCAHUM BEILIECTB U UX MPEBPAILCHU;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIUA;

ONPENIENATh BaJIGHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUM 1o (opmyiaM, BHUA XHUMHUYECKOU
CBs3M (KOBaJCHTHAsl, MOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpsiBath cMbIica [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATH U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHUYECKUX AIIEMEHTOB:
paznuyaTth MOHATUA «rjaBHasg noarpynmna (A-rpynmna)y U «modouyHas
noarpynmna (b-rpynma)», manbie ¥ OOJbIIME MEPUOAbl, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINYECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  snapa, oOllee YUCIO DBJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B Mpejenax MajblX NEPUOJIOB U
IJIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
npuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUA NOHHOTO



oOMEHa, ypaBHEHHUS pPEaKIUid, TOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChI BEIIIECTB,
MacCOBYIO JIOJI0 XHMHYECKOIo J3jieMeHTa 1o ¢opmysie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKON PEaKIy;

COOJTI0IaTh TIPaBHUIIA MTOIH30BAHUS XUMHUYECKOHN TIOCYI0U B Ta00paTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAMU B
COOTBETCTBHMM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB T10 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPIKIAIOIINE KaueCTBECHHBIN COCTAB Pa3TUIHBIX
BEILIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUJI-, OPOMHA-, HOIUI-,
kapOoHat-, Qocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHSI W HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPTaHUIECCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIIUTEIIBHOM JIEATEIIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3alINIO, BBISIBIICHHE TPUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JUIS M3YYEHHs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakinii, E€CTCCTBEHHO-HAYYHBIC METOABl TIO3HAHWS — HaOIIOICHHE,
U3MEpEHne, MOJICIUPOBaHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN ).



TEMATHYECKOE ITJNTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u dyeKTpoHHbIE (LM POBbLIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pasnen 1. [lepBonayanbHble XUMUYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

' MPAKTUYECKOU IEeSATEIbHOCTH https://m.edsoo.ru/7f41837¢

YeJIoBeKa

12 BemiecTBa u xuMmuueckue 15 | bubnnoreka IIOK

' peakunu https://m.edsoo.ru/7f41837¢c

Uroro no pazaeny 20

Pa3nea 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKUX BelIECTB
)1 Boznyx. Kucnopog. [lonsitue 6 bubnmnorexka HOK

' 00 okcumax https://m.edsoo.ru/7f41837¢c
59 Bognopoga. Ionsitue o 2 | bubmuoreka [JOK

' KHCIIOTax M COJISIX https://m.edsoo.ru/7f41837c
)3 Boga. PactBopsl. [lonsitue 06 5 | 1 but6mmoreka [IOK

' OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 1 1 bubnuotexa [JOK

) HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Pasznea 3. Ilepuoguueckuii 3axon u [lepuoauveckas cucrema xumuyeckux jieMenToB /. U. MenpaeseeBa. CTpoeHue aToMoB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



https://m.edsoo.ru/7f41837c
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[Tepuoanueckuii 3aKOH U

31 [Tepuoanueckas cucrema - bubnuoreka LIOK
' XUMHYECKUX djeMeHToB /I, H. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
X €CKasl CBS3b.
39 OHMHq 3 bu6nuoreka LIOK
' KHCIHTEIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIC PEAKLINH
bu6mmoteka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢c
p 3 bu6mmoteka [IOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (wicpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znes 1. BeniecTBO U XUMHUYECKHE PeaKIun
11 [ToBTOpEeHue n yriryoieHne 3HaHum 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaKkuuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPONUTHYECKAS JUCCOLIMALIHS. g | | bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
)1 OO0mras XxapakTepuCTUKa XUMHUYECKUX 4 | bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHEL S0 https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOoB VA-rpynimsl. A30T, ¢pochop u ux 7 1 bubmmorexa LIOK
' PYHHEL ASOT, P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mas XxapakTepruCcTUKa XUMHUECKIX
2.4 sanemeHToB IVA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHUI 1 UX COSANHCHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pazgea 3. Meraibl M UX cOeIMHEHUA

N bub6nmoreka [IOK
3.1 Obmpae croficTBa METaNIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pasnen 4. Xumus u okpyxaomas cpeaa
4.1 B epHualibl B )KU3HH YeJIOBEKA 3 bubmorexa HOK
' CHICCTRA M MaTep https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
p 3 bubnuoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

HOYPOYHOE IIVIAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Koutpoabsubie IIpakTuueckue A p
n/n Bcero u3yyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypchl
| IIpeamer xumun. Ponb xumun B 1 bu6nmorexa LIOK
JKW3HU yernoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
) [lonsTre 0 MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMUAU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUN U TIPUEMBI | bubmuoreka [JOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl | bu6nmorexa LIOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
A . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOU COJIN)»
b K
6 ATOMBI U MOJIEKYJIBI 1 nommorexa [10
https://m.edsoo.ru/ff0d2a6¢
7 XuUMHUYECKHE PJIEMEHTBI. 3HAKU | but6mmoreka [IOK
(CUMBOJIBI) XMMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U COXHBIE BEIIECTBA 1 brbmorexa [OK
p Hl https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 nomotexa O

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK

10 X e . Bane
mMmeCKas Gopumya. BanenTocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OtHOcUTENbHAS aTOMHAs Macca. bubnuorexa [IOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COeJUHECHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. Moib. bubnunorexa LIOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoreka [{OK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUsA IPOTEKAHUSA bubnnoreka [JOK
XUMHUYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubmuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konmdecTBa, Macchl
17 BEIECTBA 10 YPABHEHUSIM bubmorexa HOK
B YPaBHer https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKITUi
Knaccudukanus XumMuueckux
18 eaKuui (CoeAMHEHHUs, PA3JI0KEHUS bubmmorexa LIOK
peaxtt a1 P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0IIeHne U Bubmmorexa [IOK
' . https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHui
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcaknuuun»

https://m.edsoo.ru/ff0d4290
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Boznyx — cmecsk razos. Cocras

bubnunorexa LIOK

21 .K — 3JIeMe
BOSYRa. RECIOPOL = SNCMEHRT | https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMuMHUUECKHUE CBOMCTBA
22 KHCII0po/ia (peakliuyi OKUCIIEHUS bubmmorexa LIOK
poJa (peardt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CnocoOFbl IToTyYeHHS KHCIOpoa B
23 sabopaTopuu Zlqn OMBIHIJIerHOCTH bubmmorexa [JOK
patop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenune kucnopoaa
TennoBoi 3 PexT XuMUIECKOM
24 peaKkuu, MOHSITHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKIIMIX
TomnuBo (HedTh, yroJib U METaH).
25 3ar ;13He1§1/1e¢1;03 . a, CIIOCOOBI Zro bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4cda
MpeIOTBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmmorera [OK
yi p . https://m.edsoo.ru/ff0d4ae2
KHUCJIOPOJIa, U3YYEHHE €r0 CBOMCTBY»
7 Bonopon — snemeHT u nmpocTtoe bubmuoreka [IOK
BelecTBO. Haxoxkaenue B nmpupoie https://m.edsoo.ru/ff0d4dd0
)3 dOu3nuecKkue U XUMUYCCKHE CBOMCTBA bubnunotexa LIOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnunorexa LIOK
29 IlonsTHe 0 KMCIIOTaX U COJIIX
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI osTydeHus BOAOPOa B bubnuorexa [JOK

naboparopun

https://m.edsoo.ru/ff0d4dd0
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[TpakTuyeckas padora Ne 4 o Teme

bubnunorexa LIOK

31 «ITomyuenne u cobupanue BogOpoIa
7 . P AOPOE, https://m.edsoo.ru/ff0d4f42
HU3yYE€HHUE €r0 CBOMCTBY
1 ModnsipHblii 00bEM ra30B. 3aKOH bubmuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brranciienus 00bEMa, KoJIMuecTBa
33 BEIIECTBA ra3a I10 €ro U3BECTHOM bubmmorexa [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA TN 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 aBHCHHIO PEaKIMHM Ha OCHOBE bubmorexa OK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUM ra30B
35 dusnueckue U XUMUYECCKHE CBOMCTBA bubnunorexa LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lonsatue 00 bubnuoreka [{OK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.
37 HacpliienHbie 1 HeHACHIIIEHHbBIE bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
IIpakTuyeckas padora Ne 5 o Teme
o «IIpuroroBiieHHE PaCTBOPOB C bubmuoreka [JOK
ONpeAcIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonrtponsHast pabora Ne2 o reme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KJIacCUpUKAI, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEpHBIX OKCHJIOB
4 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6nmoreka IIOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
m Kucnotsr: cocraB, kmaccudukanms, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIaTypa,
(cp ) P bubnuoreka [IOK
46 CHOCOOBI MOTYYEHUS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOICTBA
ITpakTryeckas padora Ne 6. Pemenue
47 JKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTndeckas CBSI3b MEKIY
48 KJIaCCaMU HEOPTraHUYECKUX brbmmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06001IeHNe U CUCTEMATU3AIIHS bubnuorexa [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KonrtponsHast pabora Ne3 o reme
| bubnunorexa LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUN

51 XUMHUYECKHUX A1eMeHTOB. [loHsiTHE O bubmmorexa [IOK
i https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuonnueckuii 3aKOH U
50 [lepuoauueckast cucrema Bubmuoteka [JOK
XUMHUYECKUX dieMeHToR /1. . https://m.edsoo.ru/00ada52c
Menneneesa
53 Ilepuonml, IPyIIIEL, IO IIBI Bubmiorexa HOK
P > TPYTUIRL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 00010UeK
55 aTOMOB 3JIeMeHTOB [leprnoauyeckoit bubmorexa HOK
pHOA https://m.edsoo.ru/00ada6bc
cuctemsl /[. 1. Meneneena
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHHUIO B bubnuoreka [{OK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bu6muoreka [JOK
N. MenaeneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
PesepBubIil ypok. O6006mIIeHHE 1
58 CI/ICTEMaTI/ISZI_I:I/ISI 3HAHUN / bubmmorexa TIOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
Kontponbnas padota Ne4 o teme
59 «Ctpoenue aroma. XuMu4decKas bu6muoreka [IOK

cBs3b» / Beepoccuiickas
poBepouHas paboTa

https://m.edsoo.ru/00adb486
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60 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubmmoreka [JOK

XAMUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [JOK

ol Hortnast xiirecias cosb ! https://m.edsofru/OOadacM

& KoBanenTHas nonsipHas XuMH4Y€eCKas | bubnmnoreka HOK
CBA3b https://m.edsoo.ru/00adaab8

63 KoBanentHas nenosnsipHas | bubnmnoreka [JOK
XAMUYECKast CBA3b https://m.edsoo.ru/00adaab8

64 | Cromom oxmorcrmy ! i dsoor00udc2s

65 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE | bubmmoreka [JOK
peakunu https://m.edsoo.ru/00adb076

bubmmoreka [JOK

66 OxkucnuTenu u BOCCTAHOBUTENH 1 https://m.edsofru/OOadb076
PesepubIil ypok. O6006111eHIE 1

67 CUCTEMaTU3alMs 3HAHUH 110 TEME | bubnmnorexka HOK
«CtpoeHue aroma. XuMudeckas https://m.edsoo.ru/00ad9cb2
CBA3b»

68 PesepBHblil ypok. O606111eH1E U | bubmmnoreka HOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThbI
pecypcsl
[lepuoanueckuii 3aKoH.
| Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU
. bubnuoreka [IOK
2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HoMeHKIaTypa | bubmmnorexka HOK
HEOPraHNYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMU49eCcKoM CBS3U U THITBI | bubnuoreka [{OK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel o treme
5 «[ToBTOpEHue u yrnyonaeHue | |
3HAaHUI OCHOBHBIX pa3/elioB Kypca
8 Kimacca»
6 Knaccugukanus XuMmuaeckux | bubmuoreka [JOK
peaKuurii o pa3JIMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHUYECKOU
7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEePOreHHBIX PEAKIIMIX
g [TonsiTue 0 XMMUYECKOM | bubmuorexa [IOK

paBHOBecHH. PaKTOPHI, BIUSIIOLINE

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

Ha CKOpPOCTb XHUMHYECKOM pcakuuu
" IIOJIOKCHUE XUMHNYECCKOI'O

nuccoruanus. XUMHYECKHE
peaKIu B pacTBOpax»

paBHOBECHs
9 OKucCIUTeNbHO- bubnuorexa [IOK
BOCCTaHOBUTEJIbHBIE pEaKLINU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKOIN
10 nccounranuu. CUIbHBIC U cl1a0bIe bubmmorexa [JOK
A HHATHH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Honnrle ypaBHEHHS peaKLui bubmmorexa [JOK
yp peaxdl https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMI B CBETE MPEACTaBICHUI bubnnoreka [JOK
00 JIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
JIACCOINAITAN
XHMHYECKHE CBOMCTBA COJIEH B
13 CBETE MPEICTaBICHUMI 00 bubmmorera OK
pea 5 https://m.edsoo.ru/00addsb2
AIEKTPOJUTUYECKON JUCCOLMAIIIN
14 [TonsiTve o TUAPOIHN3E COJEH bubmorexa HOK
P https://m.edsoo.ru/00add9d4
s O06o0011eHne U cucTeMaTU3aIus bubmuoreka [IOK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pelienyne sxciepuMeHTAIbHBIX bubmmorexa HOK
p https://m.edsoo.ru/00addbfa
3a71a9»
KonTponbnas padota Ne2 o teme
17 «INEKTPOTUTHYECKAS bubnmnoreka [JOK

https://m.edsoo.ru/00addecO
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OO01mmast xapakTepuCTHKA TaJIOTCHOB.

18 XuMU4YecKre CBOMCTBA Ha PUMEPE bubmorexa [IOK
p p https://m.edsoo.ru/00addfe?
XJopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 nggquKHS CBOICTBA, IIOJIYUYCHHE bubmotexa [IOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTuueckas padora Ne 2 o Teme
20 «lTonydyeHne CONSTHOM KHCIOTBI bubmmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Boluucnenus no ypaBHeHUSIM
. bubnuoreka [IOK
21 XUMHUYECKUX PEaKIUM, €ClIu OJ1H
https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BbITKE

” OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynimsl https://m.edsoo.ru/00ade64a
AnnoTpomnHbIe MOAU(DUKAITUU CEPHI.

3 Haxosxxnenue cepsl u eé bubmuorexa [JOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKUCTBA CEPBI
CepoBoa0po/, CTPOEHHE,

P P P bubnuoreka [{OK
24 ¢bu3znueckrue 1 XuMHYeCcKHe
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcunpl cepol. CepHasi KHCIIOTA,
25 ¢busnyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, TPUMEHEHNE
XUMHUYECKUE PEaKLUU, JIeKAIINE B
26 OCHOBE ITPOMBIIIJIEHHOTO crIocoba bu6muoreka [JOK

MOJIyYEHUSI CEPHOM KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKPYKAKOLIEH Cpeibl
COETUHEHUSIMH CEPBI

Brlunciienne MaccoBOM 10U

bu6nmmoreka [IOK

27
BBIX0/1a IPOAYKTa peaKkLnu https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTeprucTHKa JIEMEHTOB
VA-rpynmsl. A3or,

28 aCIIPOCTPAHEHUE B IPUPOE Bubmiorexa OK
pactipoctp pHp ’ https://m.edsoo.ru/00adeeab
(bu3nUecKre U XUMHUICCKHE
CBOICTBa
AMMHaK, ero GpU3ndYecKue u

. bubnuoreka [IOK
29 XUMHUYECKHUE CBOWCTBA, MOIYyYEHUE
https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «ITomyuyenue amMmmuaka, U3ydeHue bubnmorexa OK
s » 13YH https:/m.edso0.ru/00adf180
€ro CBOMCTB)

31 A3oTHas Kuciora, e€ Gpu3nvIecKkue u bubmuorexa [JOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHWUS B KQU€CTBE MHUHEPAITbHBIX

32 TOOpeHnil. XMMHUYECKOE bubnuorexa [IOK
YAODPCHITH. 5 hitps://m.eds0o.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUAMH a30Ta
Dochop. Okxcun dhochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne u bubmmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KauCeCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynobpenuii. 3arps3HeHme
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

35 npupojae, GU3nIecKue u bubmmorexa [JOK
pHpoe, . https://m.edsoo.ru/00adfd9c
XUMHYECKHAE CBOMCTBA
Oxkcupl yriaepoja, ux puznyeckue
U XUMHUYECKHE CBOKUCTBA.
36 DKOJIOTHYECKUE IPOOTIEMBI bubnmorexa [IOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(Iv)
bubnuoreka [{OK
37 VYroapHas KUCIIOTA U €€ COJIH
https://m.edsoo.ru/00ac006¢c
[IpakTuueckas padbora Ne 4 o Teme
18 "[losrydeHne yrieKuciioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027¢e
KapOoOHaT-NOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpraHNYEeCKUX BEIIECTBAX KaK O bubnuorexa [IOK
p m https://m.edsoo.ru/00ac054¢
COCIMHEHHSX yTIIepo/ia
bu6nunorexa LIOK
40 Kpemunii u ero coequHeHU
p 2 https://m.edsoo.ru/00ae080a
[TpakTuyeckas paGora Ne 5.
41 Pemenue skcriepuMeHTaIbHBIX bubmuorexa [JOK
3aj1a4 110 TeMe «BaxHenme https://m.edsoo.ru/00ac0bf2
HEMETAJUIBI U UX COEINHEHU
KonTponbHas pabota Ne3 mo Teme
. bubmuoreka [{OK
42 «Baxuelinme HeMeTaJUIbI U UX

COCOUHCHUA»

https://m.edsoo.ru/00ae0e18
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uloB. MeTajuinieckas CBsi3b U

bubnunorexa LIOK

43
MeTaJUInYecKas KpUcTajuinyecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckue CBOMCTBA
METaJIOB
XHWMHUYECKHE CBOMCTBA METAJIJIOB.
44 ODJIEKTPOXUMUUECKHUH PSII buGnuorexa [IOK
p . p https://m.edsoo.ru/00ael1156
HanpspKEHUHA METaJJIOB
OO6m1re criocoObl MOTyYSHHS
metauioB. CraBel. Beraucnenus
45 110 YpaBHEHUSIM XMMHYECKHX bubmorexa [IOK
P . https://m.edsoo.ru/00ael156
peaKIuii, €CJI1 OJIMH U3 PEareHTOB
COJIEPKUT MPUMECH
46 ITonsTHE O KOPPO3UU METAJIJIOB bubmmorexa HOK
PP https://m.edsoo.ru/00ael1278
bubmmoteka IIOK
47 €JIOUHBIC METAJIIBI
m https://m.edsoo.ru/00aec14b2
43 Okcuabl ¥ THAPOKCU/IBI HATPUSA U bubmuoreka [IOK
Kajausa https://m.edsoo.ru/00ae14b2
49 [IlenouHO3EMENBHBIE METAILIIBI — bubnuotexa [JOK
KabIINM U Maraui https://m.edsoo.ru/00aec15e8
50 Baxkueiiiine coeqUHEHNS KAJIBIIHS bubmorexa LHOK
a H https://m.edsoo.ru/00ael15¢e8
51 O0001IeHe B CUCTEMAaTH3 A
3HAaHUH
57 JKEcTkocTh BOABI M CIOCOOBI e€ bubnunorexa LIOK

yCTpaHEHHUS

https://m.edsoo.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o Teme

bubnunorexa LIOK

>3 "H(eCTKOCTB"BOHH 1 METOJBL e€ https://m.edsoo.ru/00aelae8
YCTpaHECHUS
54 PN — bubnunoreka LIOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBAa OKCHJIA U Bu6muoteka [JOK
TUApoOKCcUIa https://m.edsoo.ru/00aelc64
56 Weeso bubnuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Oxcupl, THIPOKCUIBI U COJTH bubnnoreka [JOK
xenesa (I1) u xxenesa (1II) https://m.edsoo.ru/00ae35e6
53 O00011IeHIE U CUCTEMATU3AIUS
3HAHUU
[IpakTnueckas padora Ne 7.
Pemrenne skciepUMEHTAIBHBIX bubnmnorexka HOK
59 .
3aj7a4 1o TeMe «BakHeiimnue https://m.edsoo.ru/00ae3de8
METaJJIbI U UX COEAUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
60 U3 PEareHToB JIaH B U30BITKE WIN bu6muoreka [JOK
COEPKUT IpUMeCH. Brruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakiumn
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
Kontponbnas padota Ne4 o teme
62 «BaxHeume MeTalibl U X

COCOUHCHUA»
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemiectBa u marepuass B | bubmmoreka [JOK
MOBCEIHEBHOM KU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE | bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn | bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O000IICHHE 1 | bubmmoreka [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6001eHne 1 | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o0111eHNE U | bubmoteka [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs

1

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

1.1

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX TMOHSATHI: aToOM,
MOJICKYJIa, XUMHYECKUN BJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAs U HEOIHOPOJHAs), BAJEHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJIsIpHAs Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JOJiI XMMHYECKOTO
JJIEMEHTa B COCIIMHEHUH, MOJISIPHBIN 00BhEM, XUMHUYECKAsT PEaKIus,
KnaccupuKalusg  peaklUuid: peaklud COCAMHEHHUS, PEaKIuu
pa3NoKEHUs, PEAKIMKM 3aMEIICHHs, peakluu OOMEHa, 9K30- H
SHAOTEPMHUUYECKUE PEAKINH, TETUIOBON 3((eKT peakiuu, pacTBop,

MaccoBas JIOJIsI BEMIECTBA (TPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

HUIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MIOHATHH U

MNPUMCHATH 3TU TOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

WCIIOJIb30BaTh XMMUYECKYI0O CUMBOJIUKY JUISl COCTABJIEHUS (POpPMYI

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKHHfI

1.4

PAaCKpbIBATH CMBICII  3dKOHOB COXpAaHCHUA MACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHSA, 3aKOHaA

ABoraapo

1.5

1.6

OTpeNeNIATh  BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B  OMHAapHBIX
COEIMHEHMSX
KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIuu (10 YUCIYy U COCTaBy

Y4YaCTBYIOIIMX B PEaKI[MH BEIIECTB, 110 TeIIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCUTCIIbBHYHO MOJICKYJIIPHYIO U MOJISIPDHYIO MACChI

BEILECTB




1.8

1.9

1.10

2.1

BBIYHCIISTH MAcCCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmyse

COCIUHCHHS,
BBIUUCIIATH MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE

MPUMEHSITh €CTECTBCHHOHAYYHBIC METOIbI TO3HAHMS — HAOTIOACHHE,
W3MEPEHHE,  MOJICTUPOBAHUE, OKCHEPUMEHT  (peajabHbIi U
MBICJICHHBIN )

[To Teme: «BaxkHeime npeACTaBUTENNM HEOPTaHUYECKUX BEIIECTB)
pacKpbIBaTh CMBIC]I OCHOBHBIX XWMHYECKHX ITOHATHI: OKCHJI,

KHCJ10Ta, OCHOBAHHUC, COJIb

2.2

OIIpEAEIATh 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 XUMHUYECKHE CBOMNCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMMOATBCPIKAAA OIMMCAHUC ITPpUMEpaMU
MOJIEKYJISIPDHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBUCHMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX

HpeBpaHICHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

CIEAOBaTh IMpaBWUJaM IMOJb30BAHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYIOBaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHUIO
1a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpPOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MIAHUPOBATh U MPOBOJUTH XUMUUYECKHE DKCIIEPUMEHTHI
[0 PAcCIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

UHAUKATOPOB (JIaKMYC, (heHOoIPTaTICHH, METUIIOPAHXK U JIPyTHE)

2.7

IIpOBOAUTDH paCQéTBI 10 YPaBHCHUTIO XHUMHYECKOM pCaknuun

[To Teme: «llepuonnueckuii 3akoH u llepmoamueckas cucrema
xumuueckux anemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKkuumn»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX MMOHSATHM: AApO aroMa,

ANIEKTPOHHBIA CJIOM aToMa, aTroMHas opOuTanb, paauyc aToma,




XAMHWUYECKAs] CBSI3b, MOJISIPHAS W HEMOJSpHAs KOBAJIECHTHAS CBS3b,
3JIEKTPOOTPULIATEIIBHOCTh, WOHHAsA CBA3b, HMOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI
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34

OIKCHIBATh U XapaKTepu30BaTh Tabanunyto Gopmy Ilepuoaudeckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: pazliNdyarTh IOHSTHUS «TJIABHAS
noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

packpsiBaTh cMbica [lepuoanueckoro 3axkona .M. Menneneesa:
JNEMOHCTPUPOBaTh IMOHUMAaHHE MEPUOAMYECKON  3aBUCUMOCTHU
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU A B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘-IeHI/I$I, KOTOpBIC  HUMCHOTCA B Ta6J'II/II_[C
«HepI/IOI[I/I‘leCKaH CHUCTCMa XUMHNYCCKHUX 3JICMCHTOB III/I
MeHnpaeneeBa» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHNX JJICMCHTOB (COCTaB H 3apdaa saapa, 061_1_[66 qucCJiio

AJIEKTPOHOB U paclpeaesieHUe UX 0 AIEKTPOHHBIM CIIOSIM)

OIIPCACIIATH CTCIICHb  OKHCJIICHHA  3JICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

3.7

OIPECACIATE BUJ XUMHYECKOH CBS3H (KOBaJ'IeHTHaSI u I/IOHHaH) B

HCOPTraHNYCCKUX COCANHCHUAX

9 KIIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeriecTBo U XUMHYECKast peaKknus»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHATHUH: pacTBOP,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, DIEKTPOIUTHUECKAs THUCCOLMALINS,
peakIMy MOHHOTO OOMEHa, KaTajau3aTop, XMMUYEeCKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKUCIIUTEID,
BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBIIEHHE, aJJIOTPOIUS,

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




1.2

MeTaJlJIn4yecKas), KpUCTaJUIMuecKas pemi€rka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKIuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHITHH U

MIPUMCEHATH OTHU MOHATHA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI HJIEKTPOJIMTUYECKON AMCCOLMAIMM KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAILEHHBIC YPAaBHEHUS PEaKIUil

HOHHOI0 0OOMeHa

1.4

L.5

2.1

PaCKpbIBATh CYIIIHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ

MOCPEACTBOM COCTABJICHUS JIEKTPOHHOIO OajaHca ITUX PEaKLUil
IIPOBOJUTH PACYETHI II0 YPABHEHHUIO XUMUYECKOM pEeaKIuu

Ilo temam: «Hemeramibl U UX coeAMHEHUs» U «MeTaubl U HX
COETMHEHUS»

XapakTepu3oBaTh  (OMHCHIBaTh) oOmMe W crenuduyecKue
XMMHMYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEILECTB, IOATBEPKIAL
ONMCAaHUE [PUMEPAMHU MOJEKYJISAPHBIX M HOHHBIX YypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

2.3
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COCTAaBJIATh YPABHCHU peaKHHﬁ, MOATBCPIKAAOIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

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

YCIIOBHSAX

CIEAOBaTh IMpaBWUJaM IMOJb30BAHUS XHUMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYIOBaHHEM, a TaKXKe MpaBWJIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUHSIMHU MO BBIITOJIHEHUIO
mabOPaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUYEHHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAKa U YIIIEKUCIIOro rasa)

2.5

MPOBOJIUTh PEAKIMHU, IOATBEPXKAAIONINE KadyeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHUJ-,
Opomuza, wuoauMn, KapOonaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJIOB,

NPUCYTCTBYIOIIMEC B BOOAHBIX PACTBOPAX HCOPIraHUYCCKUX BCIUICCTB

ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

3.1

PaCKpbIBATH CMBICIT OCHOBHBIX XHWMHYCCKHUX MMOHSTHM: HI[K

BCIICCTBA, KOPPO3HA METAJIIIOB




3.2

MIPUMEHATH OCHOBHBIC OIEPAIlMK MBICIUTEILHON IEATEIbHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHWE, 0000IIeHue, CUCTeMATHU3AIIHIO,
BBISIBIICHHUE [PUYUHHO-CICICTBCHHBIX CBSI3€H — JUIS H3YUYCHHS
CBOﬁCTB BCIICCTB U XUMHUYCCKHUX peaKI_[I/If/'I; eCTeCTBeHHOHay‘-IHBIe
METOBI IMO3HAHHMS — HAONIOJCHHE, M3MEPCHHE, MOJECIMPOBAHUE,

9KCIIEPUMEHT (PEaJIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHavaIbHBIE XUMUYECKUE TTOHSATHUS

[Ipenmer xumun. Ponb XMMHM B KM3HHM Ye€IOBEKa. XUMUSA B CHCTEME HayK.
Tena u BemecTBa. @U3MYECKHE CBOMCTBA BEHIECTB. ATrperaTHOE COCTOSHUE
BCIIECTB

ITousTre o MeToax mo3HaHus B XuMun. YucTele BeniecTsa U cMecu. CIiocoObl

pasaciICHUus cMmeceit

1.3

1.4

ATOMBI U MOJICKYIJIBI. Xumuaeckrue »jaeMeHTBl. CHMBOJIBI XMMHYSCKHX

351eMeHTOB. [IpocTbie U ci0kKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xummnueckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB. OTHOcUTENbHAas  aTOMHas — Macca.
OtHocuTenbHAas MoOJIEKyJIsApHas Macca. MaccoBass A0y  XUMHUYECKOTO

9JICMCHTA B COCAMHCHUH

1.5

1.6

KomnuectBo BemecrBa. Mosb. Moisipas macca. B3anmMoCBsA3b KOJIMYECTBA,
Macchl U YHMCIAa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacuyé€rel mo ¢opmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

@u3znyecKre U XMMHUYECKHE SIBICHUSA. XMMHUUYECKAsl peakusa U €€ IPU3HAKHU.
3aKOH  COXpaHEHMs  MacCchl  BeUleCTB.  XHMMHMUYECKHE  ypaBHEHUS.
Knaccupukanusa XuMHYECKHX  peakuui  (COCAMHEHHS,  Pa3JIoKEHHs,

3aMenieHus, 0OMeHa)

1.7

XUMHYECKUN JKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOHM MOCYyAOH, C
MpaBUIaMu paboTHI B TabOpaToOpun U nmpuéMamu oOparieHus ¢ 1abopaTopHbIM
o0opysoBaHHEM, H3Y4YeHHE M OmHucaHue (U3MUECKUX CBOMCTB 00pa3ioB
HEOPraHWYECKHX BEIIECTB, HaOmoAcHUEe (u3ndeckux (TIaBJICHUE BOCKa,
TasiHUE JIbJIa, PaCTUPAHKE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMUYECKHX (TOPeHHEe CBEeYM, NPOKAIMBAaHWE MEIHOW  IPOBOJIOKH,
B3aMIMOJICHICTBHE MeNla C KHUCJIOTOW) SIBJICHHM, HAONIOJIEHHE U OIHCaHUe
MPU3HAKOB TMPOTEKAHWS XUMHUYECKHX peakiui (pas3loKeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOpUIOM Oapus, pa3IoKeHUe

ruapokcuaa meau(1l) mpu HarpeBanuu, B3auMOIEIICTBHE JKejle3a C pacCTBOPOM




coym meau(Il), m3ydenne cnocoOoB paszieseHus: cMecei (C TOMOIIBI0 MarHuTa,
bunbTpOBaHKE, BBHIAPUBAHKE, TUCTUILIALNS, XpoMarorpadus), TpoBeacHUE
OYUCTKM TIOBAPEHHON CONIM, HaONIOJICHHE | OIHMCAaHHE pPEe3y/IbTaToB
IIPOBE/ICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUsI MacChl, CO3/1aHUE

MoJeIIeld MOJIEKYI (II1apOCTEePKHEBBIX )

Baxneimme IpeaACTAaBUTCIIU HCOPIraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razoB. CocraB Boznyxa. Kucnopog — snemMeHT u mpocToe
BelecTBo. HaxoxaeHne Kuciopoaa B mpupoje, Pu3ndecKkue U XUMUIECKUE
cBoricTBa (peakiuu ropenus). Okcunbl. [Ipumenenne kuciopoaa. CriocoOs
MOJIy4eHUsI KHUCIOpOAa B J1a0OpaTopud M TMPOMBINUIEHHOCTH. Kpyroopor

Kucnopoja B mpupojie. O30H — alIoTporHas MoaupUKalus KUCIopoia

2.2

TemnoBoil 3hdexT XuMUYecKol peakiuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M 3HJAO0TEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUe

BO31yXa, YCUJICHUC ITApHUKOBOI'O 3(1)(1)6KT21, Ppa3spymiecHUe 030HOBOTO CJIOs

2.3
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2.5

Bozmopox — anemeHT u nipocroe BelecTBo. HaxoxeHne Bogopoaa B Mpupo/ie,
du3uYecKue W XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI IOTYYCHHSI.

Kucnors! u conu
MossipHbIii 006EM Ta30B. Pacy€Thl M0 XUMHUECKUM YpaBHEHHSIM

dusnyeckue CcBoWcTBa BOAbL. Boaa kak pactBoputenb. PacTBOpBI.
HaceliienHble ¥ HEHACBILLEHHBIE PACTBOPLI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasgs 1oy BemiecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B IPUPOAE U B KU3HHU uenoBeka. Kpyrosopor
BOABl B IMpHUpoAE. 3arpsi3HEHUE MpUPOAHBIX BoA. OxpaHa M OYHUCTKA

MMPUPOAHBIX BOJ

2.6

2.7

2.8

Knaccugukanus Heopranumueckux coenuHeHuid. Oxcuabl. Knaccudukarms
OKCHJIOB: coJjieoOpa3yomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHble) U
HeconeoOpasyronie. HomeHnknaTypa okcumoB. @U3NMUecKue M XUMHYECKUE

CBOICTBa OKCHAOB. [loyueHne okcuioB

OcHoBanus. Krnaccuduxanuss OCHOBaHMN: IIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. Homenknartypa ocHoBaHui. @u3nueckne 1 XUMUUYECKUE CBONCTBA

ocHoBaHuH. [Torydenre ocHOBaHMM
Kucnotel. Kinaccupukanus kucnor. Homenkiarypa kucinot. Ousnueckue u
XUMHYECKHe cBoMcTBa kucinoT. Pag aktuBHocTH MeTtauioB H.H. bekerosa.

HOJ'Iy‘-ICHI/IC KHUCIIOT




2.9

2.10

2.11

Comu. Homenknarypa coseil. ®u3ndeckue U XUMHUYECKHE CBOMCTBA COJICH.

ITommy4yenue conen
I'eneTnyeckas CBsI3b MEXAY KJIacCaMU HEOPIraHUUECKUX COSAUHEHUN

XUMUYECKUH IKCIIEPUMEHT: KAueCTBEHHOE OIPEICICHUE COJEpKaHuUs
KHCIIOpOJia B BO3JlyXe, MOJyueHue, coOupaHue, pacrio3HaBaHUE U M3yYCHUE
CBOWCTB KHCIJIOPO/1a, HAOJIIOICHHE B3aUMOJICHCTBHS BEIIECTB C KHCIOPOJIOM U
YCIIOBUSI BOSHUKHOBEHHS U MIPEKpaIlleHusi TopeHus (Ioxapa), 03HaKOMJICHUE C
o0pa3llaMyd OKCHZIOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, cOOWpaHue,
pacro3HaBaHHe M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpeHHE), B3aUMOJIECHCTBUE
BOJIOpOAA c OKCHJIOM meau (1) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMATEPHAIOB), HAOIO/IeHHE O0pa3IOoB BEUIECTB KOJIUYECTBOM | MOIIb,
UCCIICIOBAaHHE OCOOCHHOCTEH  pAcTBOPEHHS BEIIECTB C  PA3JIMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNpeAeNEHHOW MaccOBOU
JIOJIE pAacTBOPEHHOIO BEILIECTBA, B3aUMOACHCTBUE BOABl C METAJJIAMHU
(HaTpueM W KajblieM) (BO3MOXKHO MCIIOJb30BaHUE BHICOMATEPHAIIOB),
OTIpeNieIeHue PacTBOPOB KHUCIOT M MIENOYEH C TOMOUIBIO HMHIMKATOPOB,
UCCIIeIOBaHHE OO0pPAa3I[0B HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIacCOB,
HAOJIfO/ICHUE W3MEHCHUS OKPACKH WHJIUKATOPOB B PACTBOPAaX KHUCIOT U
nienouel, nzyuenue Bzaumoeiicteus okcuna meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCIIOT C METaUIaMH, PEaKIUi HEeUTpau3aluy, TOTydeHUe
HEPACTBOPUMBIX OCHOBaHWM, BBITECHEHHE OJHOTO MeTaljia JPYyruM H3
pacTBOpa COJM, PEUICHUE YKCIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxHnenime

KJIaCChl HECOPTaHNYCCKUX COE€IUHEHUI

3.1

[lepunonnueckuii 3akon u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aToMoB. XUMUYeCKas CBsI3b. OKUCITUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

[lepBble MONBITKM KiIacCUPUKAIUU XUMHUYECKUX 3yeMeHTOB. [lonstue o
IpyIax CXOAHBIX 3JI€MEHTOB (ILIEJTOYHbIE U IIEJIOYHO3EMENIbHbIE METallbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUIBI U THAPOKCHUIBI

3.2

Ilepuonnueckuii 3akoH. Ilepronnueckas cUCTEMa XUMHUYECKUX DIIEMEHTOB
AW. Menneneea. KoporkonepuoaHas # UIMHHONEPUOAHAS (QOPMBI
Ilepuoauueckoit cucrembl xuMuueckux odneMeHtoB J[.M. Menneneesa.
Ilepuonbl n rpynnel. @U3HYECKUI CMBICI NOPSAIKOBOTO HOMEpAa, HOMEPOB

nepruoaa v rpymuiibl 3JICMCHTA




33

34

3.5

Ctpoenune atomoB. CocTaB aTOMHBIX sanaep. M3otomnsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JOYEK AaToMOB TMepBbIX 20 XUMHUYECKUX DIEMEHTOB
[Tepuoanueckoii cucremsl [I.1. MenaeneeBa. XapakTepuCcTUKa XUMUYECKOTO

3JIEMEHTA MO ero noyoxeuuto B [lepuoanyeckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH HM3MEHEHMsI pajJuyca aTOMOB XHMMHYECKHUX HJIEMEHTOB,
METAJIMYECKUX M HEMETa/NIMYeCKUX CBOMCTB IO TpyInaM M I[epHOJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoanueckoit CUCTEMbI XUMHUECKUX
AJIEMEHTOB ISl Pa3BUTHs Hayku W nipakTuku. [[.M. MenpaeneeB — y4€Hbli U

I'PaKIaHUH

Xumuueckass cBsa3b. KoBajeHTHass (MOJisipHAss W HEMOJSIpHAsi) CBS3b.

BJ'ICKTpOOTpI/II_IaTeJ'IBHOCTB XMMHUYECKHX 3JIEMEHTOB. MOHHAs CBS3b

3.6

3.7

Crenenb okuciieHnus. OKHCIMTEIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. HpOI_ICCCBI

OKHCJICHHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMHAYECKUHN OKCIICPUMCHT: H3YYCHUC 06pa3u013 BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aUMOJCHCTBHE THAPOKCHAAa TMHKAa C PacTBOpaMH KHCJIOT H
Iuenoqeﬁ, IMPOBCACHUC OIIBITOB, HIUIFOCTPUPYIOIMIUX IPUMEPBI OKHUCIIUTCIBHO-

BOCCTAHOBUTEJIbHBIX peakluil (frOpeHue, peakliuu pas3yiokeHNs, COETUHEHUS)

9 KVIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

BemiecTBo 1 XuMu4ueckas pcaKknus. HOBTOpeHI/Ie

1.1

[lepnonnueckuii 3akoH. llepuoguyeckas cucremMa XUMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX NEPHOJOB, Kajus, KaJlbLHUSI U HUX
COCIMHEHUN B COOTBETCTBUM C TOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BeIeCTBA: BHUABl XUMUYECKON CBSA3U. THIBI KPUCTAITUMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAILUIMYECKOMN
peméTKM W BUJA XUMHUYECKOW cBs3u. Kraccudukamuss U HOMEHKIATypa
HEOPraHMYECKUX BeIIeCTB (MEXIyHapOoJHAas U TpUBHATbHas). XUMHUYECKUE
CBOICTBA BEIIECTB, OTHOCSUIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX

COCHHHCHHﬁ, IFCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB




1.3

Krnaccudukarnms XuMudecknx peakuyii o pa3IudHbIM IpU3HaKaM (10 YHCITy
¥ COCTaBY YYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3P eKTy, 1Mo
U3MEHEHHIO CTENECHEH OKHMCIICHUSI XUMHUYECKHX 3JIEMEHTOB, IO 00PaTUMOCTH,
[0 Yy4YacTMIO KaTajgu3aTopa). OK30- M DJHJIOTEPMUYECKHE DPEAKIHH,

TEPMOXUMHNYCCKUEC YPABHCHHS. IlonsTue o CKOpPOCTH XHUMHYECKOH p€akuuu

1.4

1.5

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHX peakuusx. [lonstue o
FOMOTEHHBIX M TETEPOTeHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecuH. (DaKTOpPbHI, BIUSIONIME HA CKOPOCTh XMMHMUYECKOH peakiuu

MOJIOKCHHUEC XUMHUYCCKOI'0O paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTENLHBIC  PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKUCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHUI
OKHMCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUM C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust FNEKTPOTUTUYECKON TUCCOUALMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonsl, aHnoHBl. MeXaHu3M JUCCOLMAUH BEILIECTB C Pa3IM4YHbIMU BUIaMU
XUMHUecKol cBsa3u. CreneHs guccoruanii. CUiabHbIE U cIa0bIe QIEKTPOIIUTHL.
Peakimu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEaKIMii HOHHOTO OOMeHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHMN U CoOJIeH B CBETE IMPEACTaBICHUM 00 3IIEKTPOIUTHYECKON

AUCCOIHalu. KauectBeHHnbIe PCaKIMu Ha NOHBI. Ilonsatue o TUApOJIN3C colen

1.7

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJAENSMHU KPHCTaJUIMYECKUX
PELETOK HEeOpPraHMYECKUX BEIIECTB — METANIOB U HeMeTaJuloB (rpaduta u
anMasa), CIOXHBIX BEIIECTB (XJIOpHJa HATpHUs); UCCIEIOBAaHUE 3aBUCUMOCTHU
CKOPOCTM XHMMYECKOW pEeaKkIMH OT BO3ACUCTBUS PA3IUYHBIX (DAKTOpOB;
UCCJIEIOBAaHUE  3JIEKTPOIPOBOAHOCTH  PACTBOPOB  BEIIECTB, Ipoliecca
JUCCOLMALMU  KHUCIIOT, WIeoYed U coneil (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); IPOBEJIECHUE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
NPOTEKaHUs peaklMii HOHHOTO 0OMeHa (00pa3oBaHKe OCa/IKa, BbIJICJIEHUE ra3a,
o0pa3oBaHHE BOJIbl); ONBITOB, WIIIOCTPUPYIOIIUX HMPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pPeakluil (ropeHne, peakliuu pa3IoKeH!s, COSJMHEHNU);
pacrno3HaBaHHE€ HEOPraHWMYECKUX BEIIeCTB C IIOMOIIbI0 KayeCTBEHHBIX

peaKuHﬁ Ha MOHBI; pCIICHUC IKCIICPUMCHTAJIBHBIX 3a1a4

HewmeTannel 1 UX COeAMHEHUS

2.1

O6IJ_[8JI XAapPaKTCPUCTHKA TaJIOI'CHOB. OcobeHHOCTH CTPOCHUA ATOMOB,

XapakTepHble cTeneHu okucieHus. CrpoeHue u (u3MUecKue CBOICTBa




MPOCTHIX BEIIECTB — raJIoreHOB. XMMHMUYECKHE CBOMCTBA Ha MpPUMEpE XJIopa
(B3auMojielicTBUE ¢ METalllaMi, HEMETAJIaMH, 1Iel1049aMH). XJI0POBOJOPOI.
ConsiHast KMCIOTa, XMUMHYECKHE CBOWCTBA, IMIOJNy4YE€HHUE, MPUMEHEHHE.
JelicTBue XJiOpa M XJIOPOBOJOPOJA HAa OPraHU3M 4YeJoBeKa. BakHeimue

XJIOpUAbI 1 NX HAXOXICHUC B IIPUPOJLC

2.2

2.3
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2.5

OO6mras xapaktepuctuka 37JeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u pu3nveckre CBOiCTBa
MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPONHBbIE MOIU(DUKALNUU
KHCII0pOJia U cepbl. XUMHUUYECKUE CBOWCTBA cepbl. CepoBOIOPO/, CTPOEHHUE,
busznueckue U XxuMuueckue cBoicTBa. OKCHABI CEpbl KaK MPEICTaBUTEIU
KHUCJIOTHBIX OKCHIO0B. CepHasi KUCIOTa, PU3NUECKHE U XUMHUYECKUE CBOMCTBA
(oOmue Kak mpeacTaBUTeNs Kilacca KUCIOT U cneruduieckue). XUMUYECKUe
peaKiuu, Jexalue B OCHOBE MPOMBIIUIICHHOTO CIIOCO0a MOyYeHHsI CEPHOM
kucioTel. [Ipumenenne. Conu CepHOW KHUCIOTHI, KAUECTBEHHAsl peakLUsl Ha
cynbhar-uoH. Haxoxaenue cepbl v €€ COSMHCHUN B MPUPOJIC. XUMUIECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpe/ibl COSIMHEHUSMHU CepPhI (KUCIOTHBIC HOMXKIM,

3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHUS

OOmas xapakTepucTuka 3JaeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTENEHH OKHUCICHUA. A30T, paclpoCTpaHEHHE B
npupoje, puszndeckrue u XuMudeckue cBoiicTBa. KpyroBopot azora B mpupoe.
AMMHak, ero (Qu3Mueckue W XUMHYECKUE CBOMCTBa, TMOJIyueHHE U
npuMeHerrne. Conu aMMOHUS, WX (PU3MYECKHEe W XUMHUYECKHE CBOICTBa,
npuMeHeHne. KauecTBeHHast peakiusi Ha MOHbI aMMOHHUSL. A30THas KUCIIOTa, €€
noJjiyueHue, pu3ndeckre U XMMHUYecKre cBoicTBa (001IMe KaK MpecTaBUTeNs
Kjacca KHUCIOT M cnenuduueckue). lMcnoiab3oBaHWe HUTPATOB U coyei
aMMOHUS B KaueCTBE MHHEPAIBHBIX yIOOpeHU. XUMHUECKOE 3arps3HEHUE
OKpY’Kalollel cpesibl COeTUHEHNUIMH a30Ta (KUCIOTHbIE JOXK/IH, 3arpsA3HEeHUe

BO3/1yXa, I0YBBI U BOJJOEMOB)

docdop, amnoTponHsie MogupHUKaMu Gochopa, GpU3NIECKre U XUMHUUECKUE
ceorictBa. Oxcua dochopa(V) u dochopnas xucimora, (usudeckue u
XMMUYECKHEe CBOICTBa, monyyeHue. Mcnonb3oBanue (ochaToB B KadyecTBE

MUHEPATBHBIX YI0OpEeHU
O6mas xapakrepuctuka 31eMeHTOB IV A-rpynmnbl. OcOOEHHOCTH CTPOECHUS

aTOMOB, XapaKTCPHLIC CTCIICHU  OKHUCIICHUA. Yrﬂepo;[, AJUIOTPOIIHBIC

MoaudUKaIMK, PACIPOCTPAHEHHE B TPUPOJE, PU3HMUYECKHE W XUMUUYECKHE




2.6

cBoricTBa. Ancopomus. Kpyrosopor yriiepona B npupoze. Okcuibl yriaepoa,
X (U3NYECKUe M XMMUYECKHE CBOMCTBA, JCHCTBHE Ha XKHBBIC OPTraHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHE. DKOJIIOTUYECKUe MPoOIeMbl, CBSI3aHHbIE C OKCUIOM
yraepona(IV); rumore3a rio6ambHOTO TOTEIICHHS KIMMAaTa; MapHUKOBBII
saddekr. YrombpHas KHcIOTa W €€ conu, uX (puU3MUeckue W XUMHYECKUE
CBOIICTBA, MOJIy4eHUE U NMpuMeHeHue. KauecTBeHHas peakuus Ha KapOoHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO03IUCTBE

[TepBoHayanbHbIC TOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUIX
yriepoja (MeTaH, 3TaH, STWJICH, alETWIEH, 3TaHOJ, IJHUIEPUH, YKCyCHas
kuciora). Ux cocraB u xumuueckoe crpoeHue. Ilonsrue o Ouosornyecku
Ba)XHBIX BEIECTBAX: XHpax, OesKax, yriieBoJax — U UX POJIM B >KU3HU
yejnoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX U HEOPraHMYeCKHX

COeIMHEHUN

2.7

Kpemuuii, ero Qu3nueckue HM XUMHUYECKHUE CBOMCTBA, NOJYYCHHUE U
npuMmenenne. CoeuHeHNsT KpeMHUs B mpupojae. OOnue mpencraBicHust 00
okcune kpeMuusi(IV) u kpemuueBoi kuciore. CHIMKATBI, UX HCIOJIb30BAHHE
B OBITYy, MEIWIMHE, NPOMBIIUICHHOCTH. BakHEHIHe CTpOUTEIbHBIC
MaTepHalibl: KepaMHKa, CTEKIIO, IEMEHT, OeTOH, jkene300eToH. [IpoGiembl
0€30I1acHOTO WCIIOJIB30BAHKS CTPOHUTEIHHBIX MAaTEPUAIIOB B ITOBCEIHEBHOMN

JKHN3HHU

2.8

XUMHUYECKUH SKCIEPUMEHT: U3ydyeHHe 0o0pa3lloB HEOPraHMYECKHX BEIECTB,
CBOMCTB COJITHOW KHCJIOTBHI; IIPOBEICHUE KAYECTBEHHBIX PEAKIMI Ha XJIOPUI-
MOHBI W HaOMIOeHHE MNPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpakarollue
¢u3nyecKre U XMMUYECKHE CBOMCTBA raJION€HOB U X COEIMHEHUH (BO3MOXKHO
MCIOJIb30BaHUE BUIEOMATEPHUAIOB); O3HAKOMJIEHHE C 00pas3lamMH XJOpPHI0B
(raJloreHN1I0B); O3HAKOMJIEHHME C oOpa3namMu cepbl M €€ COEAMHEHUSIMU
(BO3MOXHO HCTOJB30BAaHUE BUIECOMATEPUATIOB); HAOIIOJEHUE TIpoliecca
oOyTJIMBaHUS caxapa MoJl IeiCTBUEM KOHLEHTPUPOBAHHOM CEpHON KUCIOTBHI;
M3Yy4YE€HHE XMMHYECKHUX CBOMCTB pa30aBIe€HHON CEpHON KHCIIOTHI, IPOBEACHNE
Ka4eCTBEHHON peakluu Ha cynb(ar-uoH M HaONIOJeHHE TNpU3HaKa eé
MPOTEKaHHUs; O3HAKOMJIEHHE C (PM3UYECKUMU CBOMCTBaMH a30Ta, pochopa u ux
COEIMHEHUN (BO3MOXHO MCIIOJB30BAaHME BHUIEOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochOopHBIX YIOOpeHuii; MmonydeHue, coOupaHue, paclio3HaBaHUE
U U3Y4YEHHE CBOMCTB aMMHAKa; MPOBEACHUE KaueCTBEHHBIX pEaKUUil HA UOH

amMMOHMSI U (ochaT-MOH U HU3ydyEeHHE MPHU3HAKOB HX IPOTEKaHMUS,




B3aMMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEbI0 (BO3MOKHO
UCIIOJIb30BAHUE BHJICOMATEPHANIOB); HM3yY€HHUE MOJENICH KPHUCTATMYECKUX
peméTok anmasza, rpaduta, ¢yIepeHa; O03HAKOMIIGHHE C TPOIECCOM
a1copOIMK pacCTBOPEHHBIX BEUIECTB AKTMBHPOBAHHBIM YIJIEM M yCTPOHCTBOM
MIPOTHBOTa3a; MOJyYeHHe, COOMpaHue, pacro3HaBaHHE W M3YyYCHHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; MPOBEJCHUE KAYECTBEHHBIX pEaKIUid Ha KapOoHAT- U
CUJIMKAT-UOHbI M M3YYCHUE IPU3HAKOB MX IPOTEKAHMS; O3HAKOMJICHHE C
MPOAYKUIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BakHele HeMeTalIbl U HX COCAUHCHUA»

MeTamisl 1 ux COCIUHEHUA

3.1

OO0wrast XapakTepuCcTUKa XUMUYECKHUX 3JEMEHTOB — METaVIOB HA OCHOBaHUHU
ux nosioxkeHus B llepuogmyeckoi cucreMe xumuyeckux snemeHToB JI.U.
Menneneesa u crpoenust atoMoB. CTpoeHHre MeTaIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalNIM4yecKas pemeérka. ONEKTPOXUMHUYECKUN psil

HaHpH)KCHI/Iﬁ MCTaJ1JI0B

3.2

33

duznyeckue U XUMHUECKUEe CBOIcTBa MeTatoB. OO01Iue crioco0bl MoIydeHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
Koppo3uu. CruiaBbl (CTaib, YyryH, AIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

[Ilenounsle MeTaybl: nosokeHHe B [leproauyeckoil cucTeMe XMMHUYECKHX
anemeHToB /.. MenneneeBa; CTpoeHrEe UX aTOMOB; HaXO0XKJICHHE B IIPUPOJIE.
dusnueckue U XMMUYECKHE CBOMCTBA (Ha MpUMepe HaTpus U Kanus). OKCuabl
U TUAPOKCHUABI HATpUAd WU KaJlvsd. HpI/IMeHCHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHUH

34

[llenoyno3eMenpbHBIE METAIBl MarHuii W KallbIIUM: IIOJIOXKCHHE B
[Tepuoanueckoit cucrteMe xumuueckux d3nemeHToB .M. Menneneesa;
CTPOEHUE UX aTOMOB; HaxOXKJcHUE B npupone. PU3NYECKUE U XUMHUUYECKUE
CBOMCTBa MarHusi W Kainblius. BakHeimme coenvHeHHs] Kalblus (OKCHU],

TUAPOKCHU, coln). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmomuHuii: nonoxenue B llepuoanyeckoil cucteMe XUMHUYECKUX JIEMEHTOB
J .. Menneneesa; CTpO€HHE aTOMa; HAXOXKJEHUE B mpupojae. Puznyeckue u
XMMUYECKHE CBOWCTBA amfOMHHUSA. AMQOTepHBIE CBOHCTBA OKCHIA H

TUIPOKCH]IA AITFOMUHUSA

Keneszo: nonoxenue B [lepnoanueckoi cucteMe XuMudeckux 3ineMmentos J1.1.

MCH,Z[CJICeBa; CTPOCHUC aTOMa, HAXOXKIACHUC B IMPUPOAC. dusznueckue u




3.7

4.1

XHMHUYECKHE CBOMCTBa jkene3a. Okcumapl, Tuapokcuanl U conu xenesa(ll) u

skeneza(Ill), ux cocras, cCBOMCTBA U MOTyYEHUE

XUMHUYECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMH METAJIJIOB U CIJIABOB,
X (U3NYECKUMH CBOWCTBAMH; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METAIIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOCTeH
B3aMMOJICHCTBUSL OKCHJAa KaJbllUd U HATPUs C BOAOH (BO3MOXKHO
MCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB); MUCCIEAOBAHUE CBOMCTB KECTKOM BOJIBI;
mpolecca TOpeHHsl jKelle3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); PU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKINI Ha NOHBI
(MarHmsi, Kaublus, aaoMuHMS, nuHKa, kenesa(ll) m xenesa(Ill), mexu(1D);
HAOJTI0/ICHUE W OTTMCAHKUE TTPOIIECCOB OKPAIIMBAHUS TUIAMCHH HOHAMH HATPHSI,
Kamuss W Kanblus  (BO3MOXKHO — UCIOJB30BaHUE  BHUAEOMATEPUAIIOB);
UCCIICIOBAaHNE aM(POTEPHBIX CBONCTB TMIAPOKCHUIA AFOMUHUS M THIPOKCH]IA
[IMHKA; pEIIeHNEe SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BakHeline MeTaibl

¥ UX COCTUHCHUS)

XHUMHS ¥ OKpYXkarolas cpeaa

HoBbie maTepuansl U TEXHOJOTMH. BellecTBa 1 Marepualibl B MOBCEAHEBHOM
JKU3HU YesloBeKa. XUMHUSA U 310poBbe. be3omacHoe ucnoab30BaHUE BEUIECTB U

XUMHUYECKHUX peakuuil B ObITy. IlepBas momolp npu XUMHYECKUX OXKOrax W

OTpPAaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOH  TIpaMOTHOCTH.  XHMHUYECKOE  3arps3HEHHE
okpyxarorieii cpenst [1JIK. Ponb Xxumun B perieHu# 5KOJIOTHYECKUX MPOOIIeM.
[TpuposHble UCTOYHHUKHU YTJIEBOJOPOJIOB (yrojib, MPUPOAHBINA Ta3, HEPTH),

MMPOAYKTBI UX nepepa60TKI/I, HX poJib B 6LITy 1 NPOMBIIIINIICHHOCTH

4.3

XHUMHUYECKUM SKCIICPUMCHT: U3YUCHUC 06pa3u0B MaTcpHraioB (CTGKJ’IO, CIIJIaBbI

METaJIJIOB, MOJINMEPHBIE MaTepUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMoOro
TpeOoBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrabnenue:

1.1

0 TI03HABAEMOCTH SBIICHHI Mnpupoabl, IMOHUMAHHC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHUMHYCCKOM HAayKH KaK o0ractu COBpPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPEMCHHOI'O O6HICCTBa;

IMOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX METOAAX IIO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHUC HCIOJIB30BAaTb MOJCIN  IJIA

00BICHCHUSA CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npopecCHOHATBLHON NESTEIBHOCTH, CBI3aHHBIX C XUMHEH
U COBPECMCHHBIMH TCXHOJIOTUAMHU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAayKH, UYTO MO3BOJHUT OOYUYAIOIIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymieil  npodeccroHaTbHOU
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUILHOTO TMpeAMeTa MPH TepeXoJe Ha YPOBEHb CPEIHEro

o01m1ero oopa3oBaHus

2.1

Bnanenue cucreMol XMMHYECKHX 3HAHUM H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXHEHIINE XWUMHUYECKHUE TOHATHSI: XHUMHYSCKHUH JJICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJTHOPOAHAs CMECh, OTHOCHTEIbHBIE aTOMHAsi U MOJEKYJSIpHas
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHHUE, COJb (CPEAHsIsl), XUMHUYECKas
peaKuMs, peakUuu COECOUHEHHUS, PEAKIUM DPA3JIOKEHMS, pEaKluu
3aMellleHus], peakiuu oOMeHa, TerIoBoM 3((deKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE PEAKIIUU, PACTBOP, MAcCOBasl J10JI1 XUMHUYECKOTO

9JICMCHTAa B COCIUWHCHHUH, MacCCoBasA JO0Jd HW  TNPOUCHTHAad
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2.3

KOHIIEHTpALIMs BELIECTBA B paCTBOPE, SIIPO aTOMA, DJIEKTPOHHBIHN CII0I
aToMa, aToOMHas OpOMTalb, PaJWyC aToMa, BaJEHTHOCTb, CTEIEHb
OKHCIICHHSI, XUMUYECKasi CBA3b, 3JIEKTPOOTPULIATETILHOCTD, TOJSpHAs
U HEIOJISIpHAsl KOBAJIEHTHAsl CBsI3b, MOHHAs CBsI3b, METAJUIMUYECKAst
CBSI3b, KPUCTAJUINYECKAs pelIETKa (AaTOMHAs!, HOHHAs!, METaJJINYecKasl,
MOJIEKYJISIPHAs), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIHUCCOLMAIMs, pEeakUWd HMOHHOro oOMeHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, 3JIEKTPOJIM3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMblE W HEOOpaTUMBbIC DPEAKIHH,
CKOPOCTh XUMHUECKOW peakiuu, katamuzatop, [IJIK, kopposus

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

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJIIDHAasT  TEOpUsA,  TEOpUA

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocHoBamu XHUMHYECKOH I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

3.1

YMEHHE TMPaBHIBHO HCIIONB30BaTh M3yYCHHBIC BEIIECTBA U
MaTepuaibl (B TOM YHUCIIe MUHEpalbHble yJOOpEHUs, METaulbl U
CIUIaBBI, TIPOXYKTHI  IEpepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YIJI€BOAOPOAOB (YIJis, IPUPOJIHOTO ra3a, HeTH) B OBITY, CETHCKOM
XO3sICTBE, Ha MPOM3BOJCTBE W TOHMMAaHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YellOBeKa;  yMEHUe
MPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHYECKUX IPOIECCOB Ha

OpraHM3M 4Y€JI0BEKa M OKPYKAIOUIYIO IPUPOIHYIO CpENy

3.2

3.3

34

YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYIrUx

y4eOHBIX PEIMETOB

HaJIMYUeE OMbITa PabOTHI C PA3IUYHBIMU UCTOUHUKAMU UH(QOPMAIIH
0 XMMHUU (Hay4Has M HAy4YHO-TIONMYJISIpHAs JIUTEpaTypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMEeHHE OOBEKTHUBHO OLIEHMBATh HMH(OPMALIMIO O BEILIECTBAX, HUX

MNpEeBpaAllICHUAX W  [MPAKTHYCCKOM  IIPUMCHCHHUUN u YMCHUC

HCII0Jb30BaTh €€ JJId pCIICHUA y‘—Ie6HO-H03HaBaTeJ'II)HI)IX 3aga4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHHHOI'O arrmapara U CHMBOJIMYECKOI'O

A3bIKa XMMHHU JUTSL COCTAaBICHHS (POPMYIT HEOPTaHMUYECKUX BEIECTB,

4 YpaBHEHUH XUMHYECKMX pEaKlMil; OCHOBAMH XHUMHUYECKOM
HoMmeHknatypsl (IUPAC u TpuBHanbHOI)
YMeHne oObSICHATD CBSI3b MOJIOKEHHS eMeHTa B Ileproamueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHUKAaMH CTPOEHHUS aTOMOB

5 XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsal sapa, oOliee 4Yucio
AIIEKTPOHOB), paclpeAesieHUEM HIIEKTPOHOB IO SHEPreTUYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX NEPUOJOB, KATHUS U KaJIbIU
IIpencraBienue O  NEPUOJMYECKOM  3aBUCMMOCTH  CBOWCTB
XUMHUYECKUX JIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPULIATEIHHOCTS ),

6 MPOCTBIX M CJIOXHBIX BEIIECTB OT TIOJIOKEHUS DJIEMEHTOB B
[lepuoanueckoit cucteme (B MajiblX MepuUoJax M TJIaBHBIX
MOATPYIINAX) U 3JIEKTPOHHOTO CTPOCHHUS aTOMa

7 YMmenne kinaccuumpoBarh:

7.1 XUMHUYECKUE DJIEMEHTHI

7.2 HEOpraHMYECKUe BellecTBa

7.3 XUMHUYECKHUE PEaKIuu

8 YMeHue onpenessiTh:

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

' HoHa

g2 BUJI XUMHUYECKOW CBS3M W THUI KPUCTAJUIMUYECKOM CTPYKTYpHI B

' COETMHEHUSX

8.3 XapaxkTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHM)

8.4 OKUCITUTEIh U BOCCTAHOBHUTEIIb

9 YMeHne xapakTepu3oBaTh PU3NUECKHE U XUMUYECKHE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPOA, Tpadut, ammas,

9.1 KpeMHU#, a3or, ¢docdop, cepa, XJIop, HATpUH, Kajuii, MarHui,
KaJIbITM, aTFOMHHHH, JKEJI€30)
CJIOKHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX pPacTBOPOB (Boja,

92 aMMHAK, XJIOPOBOAOPOJ, CEPOBOJOPOJ, OKCHABI U THAPOKCHUJIBI

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

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




u V), ceper (IV u VI), cepnmcras, cepHas, a30THCTas, a30THasl,
dbocdopHas, yroibpHas, KpeMHUEBAsI KUCIOTA U UX 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 pEaKklui,
B TOM YHCIIE:
10.1 peakiuii HFOHHOTro oOMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBAa H3YYEHHBIX KJIACCOB
' (Tpymm) HeOpraHU4YEeCKUX BELIECTB
104 MOJITBEPKIAIOLIUX [EHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACU&Thl):
11 OTHOCHUTEJIBHYIO MOJIEKYISIPHYI0 M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEeM Tra30B
114 M0 YpPaBHEHUSM XUMHUYECKHX PEaKIUi W HaXOAHWTh KOJHMYECTBO
' BEIIEeCTBa, 00BEM U Maccy peareHTOB WM NPOTYKTOB PEaKLUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM ~ METOAAMU  HAy4yHOro TMO3HaHUs (HaOuroJeHHe,
1 U3MEpeHue, SKCIEPUMEHT, MOICTIMPOBAHNE) ITPH U3YUEHUH BEIIECTB
' U XUMHYECKHUX SIBIICHHH; yMeHue c(hopMynHpoBaTh MpodlieMy H
MPEUIOKUTH ITYTH €€ PeIIeHUs
129 O6e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' HOCYJ10M U J1abOpaTOPHBIM 000PYAOBaHUEM
MpaBUIaMu 0e301macHOTO oOpareHus c BEIIECTBAMH,
UCIIONIb3YEMBIMU B TMOBCEIHEBHOM KU3HU, MTPABUIIAMHU TTOBEJCHUS B
13 HENsIX cOepekeHUsT 370POBhS M OKPYKAIOIIEH MPUPOIHOU CpPEbl;

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

MNpeaoTBpaAlICHUA UX BPpCIAHOT'O BO3ACHUCTBUS
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13.1

13.2

13.3

Hanynane MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U OCYIICCTBIICHHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

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

WITIOCTPUPYIOIIUE PU3HAKU MPOTEKAHUS XUMHUECKUX PEeaKLnit
u3ydeHHe croco0O0B pa3aeieHus cMecen

NOJyYeHHUE KHUCIOpOJa W M3YyYCHHE €ro CBOWMCTB; MOJIy4eHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyYeHHE YIJIEKUCIIOTO raza u

HU3YUCHUC CTO CBOI>'ICTB; IOJIYUCHUC aMMHaKa W H3YUCHUC CTro

CBOMCTB

13.4

13.5

MIPUTOTOBJICHUE PACTBOPOB C OMNpPEACTIEHHOW MACcCOBOM J0JIeH
pPacTBOPEHHOTO BEIIECTBA

NpPUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWIOpaHka H|
¢denondranenna) s ONpeAeNeHUsT XapakTepa CPeIbl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIICJOBaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJICUCTBHSI KUCIIOT C METAJIaMH,
OKCHIAMU  METAUIOB,  PACTBOPHUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBaHUSIMH, COJSIMU; IOJIYYEHME HEpPAacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOIO0 MeETaula JAPYTMM M3 pacTBOpa COJIH;
UCClIeIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIOB ATIOMHUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KIacChI
HCOPTaHUYCCKUX COG)II/IHCHI/II\/'I»; <<3J'I€K"[‘p0J'II/ITI/I‘IeCKa${
JAUCCOLIM AL, «BaxkHelmye HeMeTaulbl U HX COCOAUHCHUS,

«Baxxaelmme MeTaiIbl 1 UX COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs pPeakluil HOHHOTO 0OMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOJHBIX PAaCTBOPAaX MOHBI: XJOPHI-, OPOMHUII-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBI AMMOHUSI, MATHUS, KaJIBITHS, ATFOMUHHS,

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




MPEJCTaBIATh pPe3yabTaThl OSKCIepUMEHTa B (opme BBIBOJOB,

14.1 JIOKA3aTeNbCTB, TPAPUKOB U TAOJIUI[ U BBISBIATH IMIHPUUCCKUE
3aKOHOMEPHOCTH
yCTaHABIWBAaTh  CBS3M  MEXIYy  peajlbHO  HAOJIIOAaeMBbIMU
14.2 XUMHUYECKUMH SIBJICHUSIMA M TPOLIECCAMHU, IPOUCXOJAIIMMHU B

MaKpoO- 1 MUKPOMHPE, 00BACHATH IMPUYKUHBI MHOFOO6pa3I/IH BC€IICCTB




INHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kox

1.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘-IaJIbHBIC XUMUYCCKUC ITOHATUA

YucTteie BemecTBa 1 cMecH. CriocoOBI pasziesieHus: cMecei

1.2

1.3

ATOMBEI H MOJICKYJIBI. Xumudgeckrue 31eMeHThl. CHMBOJIBI XMMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA.

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB.

CreneHb OKHCIICHUS

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcHUTeNbLHAss aTOMHAas Macca.
OrtHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 701 XUMHAYECKOT0 DJIEMEHTA

B COCIUMHCHHNU

1.5

1.6

KomuuecTBo BemectBa. Moisb. MomsipHass macca. MoJisspHbIii 00bEM Ta30B.

B3anMocBs3b KOIM4eCTBa, MAacChl M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
®u3nyecKue U XMMHUYECKHUE SBJICHHUS. XUMUYECKas PeakUus U €€ IMPU3HAKH.
3aKOH COXpAaHEHHS MAcChl BEIIECTB. XUMUYECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucteMa XUMUYECKHX SJIEMEHTOB

J.1. MenneneeBa. CTpoeHrne aTOMOB

2.1

Ilepuognueckuii 3akoH. llepmonnueckas cucreMa XMMHYECKUX 3JIEMEHTOB
J.1. Menneneesa. Ilepuoasl u rpynmbl. @U3HUECKUI CMBICI HOPSAKOBOTO

HOMEpa, HOMEPOB NICPUOJAa U I'PYIIIBI 9JICMCHTA

2.2

Crpoenue atomoB. CoctaB aToMHBIX snep. M3oTonsl. DnekTpoHbl. CTpoeHue
9JIEKTPOHHBIX O000JIOYEK aToMOB TepBbIX 20 XHMMHYECKUX JJIEMEHTOB

[Tepuonnueckoit cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOIOB, Kalus, Kalblus (pagdyca aTOMOB, JJIEKTPOOTPUIIATEIILHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HUX COEIUHEHHUHA B
COOTBETCTBHUHU C TIOJIO)KEHHEM »dJIeMeHTOB B llepuoamdeckoil cucreme

CTPOCHUCM HUX AaTOMOB

3.1

CtpoeHue BemecTa

Xumudeckass cBsizb. KoBasieHTHass (TOJisApHAsE ¥ HETOJISIPHAs))  CBSA3b.
DNEeKTPOOTPULIATETbHOCTh ~ XMMHUYECKUX  3JeMeHTOB. VOHHas  CBS3b.

Merannuueckas CBSI3b




3.2

Tunel kpucTammuueckux pemeéTrok (aToMHas, HOHHAas, MeTalIn4yecKkas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKH U BUIA

XHUMHYECKOU CBI3U

4.1

4.2

Baxwueimne MMpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramnel u ux

COCIUHCHUSI. Mertamisl 1 UX COCIUHCHUA

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX COCAMHEHUH: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, aMmdoTepHbIe) u
HecosieoOpa3yrone; OCHOBaHMN (IIENOYM M HEPacTBOPUMBIE OCHOBAHUS);
KHCJIOT (KUCIIOpOJICO/Iep)KAUe U OECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

®u3nyeckue M XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:

BOZIOPO/a, XJI0pa, KUCIOpPO/ia, Cephl, a30Ta, pocdopa, yrieposa, KpeMHUS

4.3

4.4

dusndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpuA, KaJlid, Mardusa U KaJblHsA, aJJFOMUHUA, KCIIC34a. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PAI HAIPSKEHUN METAJUIOB

dusznyecknue 1 XUMUYECKHIE CBOMCTBA BOAOPOIHBIX COGI[I/IHGHI/If/'I HEMCTAJIJIOB:

XJIOpOBOAOPOaa, CCPOBOAOPOaAA, aMMHAKA

4.5

dusnyeckue ¥ XMMHUYECKUE CBOMCTBAa OKCHUIO0B HemeTauioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(Il, IV), kpemuus(IV). [Toryaenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: MetawioB [A-IIIA rpymn, muuka, meau(Il) u

xenesa(Il, III). [TonyyeHnne okCUIOB METAIIIIOB

XUMUYECKHE CBOMCTBA OCHOBaHUI M aM(OTEPHBIX MMIPOKCHIOB (Ha IpUMeEpe
TMJIPOKCUOB aJIOMHHHUA, Kene3a, IMHKa). [losyuyeHuMe OCHOBaHUN U
aM(pOTEepHBIX THIPOKCHIOB

OO0mue XMMUYECKHEe CBOMCTBA KHUCIOT: XJIOPOBOJAOPOIHOM, CEPOBOTOPOIHOM,
CEpPHHUCTOM, CEpHOMU, a30THOU, (HochHOpHON, KpeMHUEBOH, YyrodbHOH. OcoObie
XMMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[Tonyuenue kucmot

OO6mue XxuMHIeCKre CBOMCTBA cpenHux coiier. [lomyduenue coneit
[Tonyuenue, cobupaHue, pacrio3HaBaHHWE BOAOPOJA, KHUCIOPOAd, aMMHaKa,

YIJICKUCIIOIO ra3a B J'Ia60paTOpI/II/I

4.11

HonyquHe aMMMakKa, CCpHOﬁ M a30THOM KHCJIOT B MMPOMBIIIJICHHOCTH. O6I_I_II/IC

CIIOCOOBI MMOJIYYCHHUA MCTAJIJIOB




4.12

I'enetnueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudeckue p€aknuunu

5.1

Krnaccudukanus XUMHYECKUX peakuii 0 pa3InYHBIM IPU3HAKAM: 10 YUCITY U
COCTaBy YYacCTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQexTy, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHNUS XUMHUYECKUX YJIEMCHTOB

52

53
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5.5

TemnoBoit 3¢ ¢dekT XUMHUYECKON peakuu, TEePMOXHUMHYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUU. TePMOXUMUUYECKHUE YPaBHEHUS
OKHCIUTENTbHOBOCCTAHOBUTENbHBIC peakiu. OKUCIUTENN U BOCCTAHOBUTEIIH.
[Ipomecchl  OKUCIEHMST M BOCCTAHOBJICHHS.  DJIGKTPOHHBIM  OajaHC
OKHCITUTEILHOBOCCTAHOBUTEIILHON PEAKIIUU

Teopust 37EKTPOJIUTHUECKON auccoanui. KaTuoHbl, aHUOHBI. DJIEKTPOJIUTHI
1 HEINEeKTPoJnuThl. CUIbHBIC U c1abbie AMEKTPOIUThl. CTENeHb TUCCOIAIluN
Peakiuu nonHoro oomena. YciioBUsI MPOTEKAHUS PEaKlUii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHBIe HOHHBIC YPABHCHUS peaKHI/Iﬁ

XuMmus 1 OKpYyKaromiasa cpelia

6.1

BemectBa u Marepuansl B IIOBCEJHEBHOM JKM3HM YelOBeKa. besomacHoe
HCIIOJIb30BAaHNE BEIIECTB M XUMHUYECKHX peaklUUi B J1abopaTopuu U OBITY.

HepBa;I IIOMOIIb IIPU XUMHUYCCKHX OKOI'aX U OTPABJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYyXKaroledl cpeapl (KUCIOTHBIE —JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/AyXa M BOJOEMOB), CIIOCOOBI €ro MpeaOoTBPAIICHHS
[IpenenpHas momyctumasi koHuneHTpauus BemecTB (IIJIK). Porp xumum B
pelIeHUN JKOJOTUYECKUX TMpobieM. YcuieHue MapHUKoBoro sddekra,

Pa3spymieHue 030HOBOT'O CJI0A

6.3

6.4

[Ipumenenue cepsl, azota, Gpocdopa, yriepoaa, KpeMHUS U UX COCTUHEHHUH B
OBITY, MEIHIIMHE, NMPOMBIIUIEHHOCTH U CeIbCKOM Xo3zsicTBe. [IpuMeneHue
METAJJIOB U CIUIAaBOB (CTaslb, YYT'YH, IIOpAlTIOMUHHI, OpoH3a) B OBITY U
MIPOMBIIIIEHHOCTH UX coequHeHui. [ToHaTHe 0 KOppO3uu METaNIIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOPPO3UU

[IpupoaHble MCTOYHUKH YTIEBOJOPONOB (Yroib, MPUPOAHBIN ra3, HE(Th),

MPOIYKTHI UX MepepadoTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHbIE MOHSTHS 00 OPraHUYECKUX BEHIECTBAX KAaK O COCIMHEHUSIX
yriepoza (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAast KUCII0Ta).
[ToHsiTHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OENIKaX, YTIeBOAaX — U UX

POJIM B JKM3HU YCITIOBCKA




Pacuértrr:

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




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

1. Pymsutuc I'.E Xwumwus: HeopraH. XuMHs: y4eOHUK s 8 K. 00IIeo0pa3oBaTeIbHBIX
yupexaenuii/ I'.E Pynsutuc, @.I' ®enpaman.- 12-e u3z., ucnp. - M.: [Ipocsenienue,
2018
2. Pymurtuc I''E Xumwus: HeopraH. XuMHs: y4eOHUK s 9 ki o0meoOpa3oBaTeIbHBIX
yupexaenuii/ I'.E Pynsutuc, @.I" ®enpaman.- 12-e u3z., ucnp. - M.: [Ipocsenienue,
2019
3. T'apa H. H., I'abpycesa H. . Xumus - 3a1aunuk ¢ "momomHukoM". 8-9 Kiacchl.
[Tocobue mst yaamuxcst 001meo0pa3oBaTeNbHBIX yupexaeHuii. - M.: [Ipocsemenue, 2018r. 4.
H.E. Ky3nenosa, A.H.JIeBkun « 3agaunuk no xumun 8-9 xi.» M.; « Benrana — I'pad»
, 2017
4. N.I'. Xomuenko « COOpHUK 3a/a4 U YIPaXXKHEHUH 10 XUMHUHU U1 CPEIHEH IIKOJIbD»
M.; « HoBas Bomnay, 2018.
5.  IlImakos 0. A. Xumus. 8 xnacc. Jlabopatopubie paboTsl. — Caparos: Jlune#, 2016t

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. Papeuxuit A.M., I'opuikosa B.II., Kpyriukosa JI.H. lugaktuueckuii Mmarepuan mno
xumun 1715 8-9 knaccos: nmocodue ans yuutens. — M.: [Ipocsemenue, 2017. —
79 c.

2. bpetirep JI.M., Xumwus. 8-9xiacc: IUAAKTHYECKUN MaTepuail, CaMOCTOSTEIIbHbBIC
UTOTOBbIe KOHTpOJbHBIE paboThl/JI.M.bpeiirep. —Boarorpan: Yuurens, 2018 T.
3. XuMus B HIKOJIE: HAy4. METOJ.)KypH. — M.: Poccuiickas akagemust oOpa3oBaHMs, U3/-BO

«entpxummnpecc». —2018-2019 r.

4. TopkoBenko M.JO. Xumusa.9 «knacc: Iloypounsle pa3paboTkum K ydyeOHHMKaM
O.C.I'abpuensna, JI.C.I'yzes u ap., I . K.Pyasutuca, ®.I'.®enpamana. — M.

BAKO, 2018 r. —368c

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm.  marepuasioB i1  y4uTeNEH.
http://www.]l-micro.ru/index.php?kabinet=3. [Ton6opka nntepuner Mudopmanus o NIKOILHOM
obopynoBanuu. http://www.ceti.ur.ru Caiit LlenTpa sKxonorndeckoro ooyueHus 1 nHpOpMaImy.
http://school-collection.edu.ru Enunas konnekuus nudpoBbix 00pa3oBaTeIbHBIX PECYPCOB.

http://edu. 1c.ru Cucrema nporpamm «1C: O6pazoBanue 3.0» http:// www.ravnovesie.com,
www.salebook.ru  OOyuaromue Kypcol «Bam penerutopy. http://v.SCHOOL.ru
bubnuoTreka 9NEKTPOHHBIX HATISAHBIX — TOCOOMH.






