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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (heaepanbHO padoueii MporpaMMbl BOCIIUTAHUS
U C y4ETOM KOHIEMIMM TPEerojaBaHusl Y4eOHOTO TpeaMeTa «XHUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMmuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4deHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
peaMeTa, YCTaHaBIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIep>KaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO COICpIKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEHICHUs TiI00aabHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dhopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00I1el 1 (DYyHKITMOHATIBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCHOHATILHOM JCSITEIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIM  ABISETCS  NeJarorudecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUN
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuun. OOe 53THU CHUCTEMBI CTPYKTYpPHO OPraHU30BaHbl 1O MPUHLHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuogmueckoro 3akoHa /[. 1. MenneneeBa kKak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

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

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEACTABIICHNS] O XUMHYECKON COCTABJISAIOIIEH HayYHOW KapTUHBI MHpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yyeHue XUMUU MPOMCXOAMUT C MPUBJICYEHUEM 3HAHUU U3
paHee M3YyYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIacch» U «Pusuka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUM —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUUECKUX MOJIO0KEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIICCTB M XMMHYCCKUX PEaKIIHi, B
GbopMHPOBAHNUY U PA3BUTUH MO3HABATEIHLHBIX YMCHHUIA U MX IPUMEHEHUH B YI€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPESTU TaKUE LI, KaK:

— (opmMupoBaHHE WHTCIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHHST Ha CHCTEeMaTHYeCKOe MpPUOOIIEeHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPa3HOW NEATEIHHOCTH, MO3HAHWS M CaMOTO3HAHMS, KIIOYEBBIX
HABBIKOB (KJTFOUECBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJB3YysS 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NEeSATEeTbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH DSKOJOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMS OOILEYEIOBEUYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIS M HAMPaBICHHOCTH JIaTbHEHIIIETO
oOy4eHus.

OO011ee 9nciio YacoB, OTBEACHHBIX TSI M3YYCHHS XUMUU Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHMS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumnyeckas popmyina. BaleHTHOCTh aTOMOB XMMHUECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOocTaBa BemiecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHUI] BemiecTBa. Pacu€rsl mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacCTUpPaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHUIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWUISAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYUCTKH TTOBAPEHHON
CONM, HaONIOJICHWE W  ONUCAaHWE  PEe3ylbTaTOB  MPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BeecTBo. Haxoxaenuwe kuciaopoga B mpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoObl
NOJIy4eHHUs] KUclopoda B JabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupojae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpoa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHne Bogopoaa B NpupoJe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PACTBOPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YeIOoBEKa. KpyroBopoTr BoAbI B MPUPOJIE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coenuHenuit. Oxcupasl. Kiaccubukarms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccudpukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOuMpaHue, pacro3HaBaHWE W M3YYEHHE CBOMCTB KHUCIOPOJa, HaOIIOACHHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (rmosxkapa), 03HaKOMJICHHE C 00pa31aMy OKCHJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE M U3YYCHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuaom meau (1) (Bozsmoxno
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
pPacCTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPENCIEHHONM MACCOBOM OJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOEHNE N3MECHECHHUSI
OKpACK{ MHJIMKATOPOB B PaCTBOPaxX KUCIIOT U IIEI0UEH, U3yUEHNUE B3AUMOACHCTBHUS



okcuna meau (1) ¢ pactBopoM cepHOU KUCIOTHI, KUCIOT ¢ METalaMu, peakiui
HEUTpANIU3alMU, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIAcCU(PUKAIMKU XUMUYECKUX diemMeHToB. [lonstue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuoinas u niuHHonepuoaHas popmel [lepuonnueckoi
cucteMmbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
AIEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XHMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYyNIIaM U NEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporniecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETaJUIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzaniusi MEXNpeIMETHBIX CBSI3ed IMPU W3YYEHUH XHUMHHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATUS: HAYYHBINH (DAKT, TMIIOTE3a, TEOpHS,
3aKOH, AaHallu3, CHUHTE3, KilacCUu(UKaIMsI, TMEePUOJUIHOCTh, HaOIO/ICHNUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MUEeCKHe BEIHYMHBI, €IMHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

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

9 KJIACC

BemecTBo M XUMHYeECKasi peaKkIHs

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUM C TIOJIO)KEHHEM »3JeMeHTOB B llepuoguueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKOW PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEJIMHEHHI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
¥ COCTaBy YYacTBYIOLIMX B PEAKIMM BEUIECTB, MO TEIIOBOMY 3((EeKTy, Mo
VU3MEHEHUIO CTENEHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCIIUTEIILHO-BOCCTAHOBUTENIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHHI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi ¢  HCIOJIb30BaHUEM  MeETOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonel, aHMOHBI. MeXaHU3M JUCCOLMALIMM BEHIECTB C PA3JMYHBIMU BHUJAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHUI1 U COJIeH B CBETE MPECTABICHUN 00 SIEKTPOIUTHUECKOM TUCCOLUALINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaioB (rpadura M anamasa), CIO0KHBIX BEIECTB
(Xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MAaTEPHUANIOB), ITPOBEACHHME OIIBITOB, WJLIIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OINBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIMil (FOpEeHUEe, pPEeaKIUu pas3IoKEeHUs,
COCUMHEHMSI), paclO3HABAaHME HEOPraHMYECKHX BELIECTB C  IOMOIIBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUEcKue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJOPO/Ia HA OPTAHU3M 4YeJIOBEKa. BaxkHel e XIopuasl U UX HAXOXKICHHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEeaklUu, JIeKallue B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpPYXaIOLEl Cpelbl COECAUHEHUSMH cepbl (KHUCIOTHBIE IOKIW, 3arpsA3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIEHHUS.



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusnyeckue U XxuMu4yeckue cBoicTea. KpyroBopor a3ora B npupojae. AMMuUak, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOMcTBa (0OIME KAk TMPENCTaBUTENSl Kiacca KHUCIOT U crneruduyueckue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu gocdopa, Guzndyeckue U xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XUMHUYECKME CBOMCTBA, [JEHCTBHE HA JKUBBICE OPraHU3Mbl, IOJYyYEHHE U
IpUMEHEHHE. DKOJIOTHYecKue NmpoOiieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npuMmeHenne. KauecTBeHHas peakuus Ha KapOoHaT-uoHbL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA Ta3, HEPTh),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILECTBAaX: XKMpax, OejKax, yrieBojax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUH.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus 00 OKCHie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IIPOMBILIJIEHHOCTH. Ba)KHENIIne CTPOUTEIbHBIE MaTepUallbl: KEPaMUKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKalImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3IiaMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYeCTBEHHON peakliy Ha CyJb(}aT-uoH U HAOII0eHIE TpU3HaKa e
POTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHaKa, MPOBEACHUE KAYECTBEHHBIX pPEAKIUM HA HOH aMMOHHUS U
dbochar-uoH W U3ydEeHHUE TPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMJICHHE C MPOLECCOM aJICOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUIIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB UX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COEIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux snemeHtoB [J[. .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTauoB. OU3nyYecknue U XUMUYECKUe CBOMCTBAa MeTaiioB. O0imue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHX
sanemeHntoB JI. 1. MenaeneeBa, CTpOCHHME UX aTOMOB, HAaXxOXJICHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenouyno3eMenpHbIE METAUIBI MAarHMM W KAJIbLUWW: TOJIO)KEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U



KaJibl[usl. BaxkHeiiire coequHeHus! Kanblus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUIA U THAPOKCUIA
ATIOMUHHSL.

Kenezo: nonoxenne B [lepuoguueckon cuctemMe XUMHUYECKUX IIEMEHTOB [l.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCcu b, THAPOKCHIBI U comu xkene3a (11) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHME ¢ o0pa3llaMd METAUIOB U CIUIaBOB, UX (PU3HMUECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB >KECTKOM BOJIBI, MTPOLECCA TOPEHUS KeIe3a B KUCIOPOJIE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIH, ATFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE IPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCliefoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7ay 1o Teme «BaxHelue
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 WCIIONb30BAaHME KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmIrie ecTeCTBEHHO-HAyYHBIC MOHITHS: HAyYHBIA (PAKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHallM3, CHUHTE3, KilaccuuKanus, MepPUOANIHOCTh, HAOIIOICHUE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, HW3MEPECHUE, MOJCIb, SIBICHUE, MapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJIEKYJIa, DIIEKTPUUYECKUIN  3apsig, MIPOBOTHUKH,
MOJYIPOBOJIHUKU, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: ¢ortocuntes, npixanue, Oumocdepa, dKOCHCTEMa, MUHEpPAIbHBIC
yIoOpeHUs, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIIbHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIE TOPOIBL, TIOJIE3HBIE
HCKOIIaeMbI€, TOILINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOUIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, TOHMMAaHUS 3HAYEHHS XMMHUYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBIMIOJIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHNH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AaMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHHWBATh CBOE MOBEJICHUE
M MOCTYNKH CBOMX TOBApUIIEH C IMO3UIHAHM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKH U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUM MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMH CpPEACTBAMH HHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTH K  CcaMOOOpa30BaHUIO, MPOEKTHOW U  MCCIIENOBATEIbCKOM
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 >KU3HMU, OCO3HAHUE MOCJIEICTBUHA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJUMOCTH  COOJNIIO/IEHUsT TMpaBuUi OE30MacHOCTH TMpH  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUHM 1O  XHMHH, OCO3HAaHHBIM  BBIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
O6e3omacHOoro oOpa3a >KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJIydaeMble NMPU U3yYEHUU XUMHH, AJIs
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBIICHHIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalJIoIaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI U 3allpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW AaHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMsI 33]1aBaTh BOIPOCHI (B XOJ€ Auasiora U (WIN) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

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



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYyYEHHI0O HOBOIO 3HAHWS, €ro  HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToM, MOJIEKyIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JI€MEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 2h(EKT peakiumu,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(poreHTHAsE KOHILIEHTpAIsi) B PacCTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMmbIca Ilepunomnueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuomnueckass cucTteMa XuMHYeckux siemernToB [J[. H.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsij sapa, 001ee 9uciio SJIeKTPOHOB U
pacmnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSIM);

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

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

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

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »djeMeHTa Mo (opMyse COCIUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIEIOBATH MPaBUJIaM MMOJIb30BAHUS XUMHUECKOU MOCYA0M 1 JIabOpaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

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

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



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHUE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEAKINM, MPEACIbHO JOMYCTUMAas KOHIICHTpaIIHs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIEeNIATh BAJICHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelibl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKkTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME WU CHCIUPUICCKUE XUMHUYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEW, MOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJACTBOM COCTABJICHUS JICKTPOHHOTO OalaHCca ATUX PEaKIINA;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MaCCOBYIO JIOJII0 XHUMHYECKOTOo JjieMeHTa 1o ¢GopMmylsie COSAUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHNS XUMUYECKOHN TIOCY0H 1 Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBHM C HHCTPYKIMSIMH TI0 BBINOJHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CUCTEMAaTH3aIINIO, BBISIBIICHUE IIPUUYUHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaunuecTBO 4acoB
Ne HaumenoBanue pa3jiesioB JuaexkTpoHHbIe (HU(pPOBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoTshI
Paznea 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
bubmuorexa [JOK
UM — BaKHAS OGIACTD https://m.edso0.ru/7f41837c
SKnacc
€CTECTBO3HAHUS U .
11 DAKTHCCKO 5 2 https://www.yaklass.ru/p/himija/8-
P klass/pervonachalnye-khimicheskie-
ACATENEHOCTH HEJI0BEKA poniatiia-i-teoreticheskie-predstavleniia-
15840
bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c
B SKnacc
€IIECTBA U XUMHUYECKUE Lo
1.2 caxim 15 1 https://www.yaklass.ru/p/himija/8-
P klass/pervonachalnye-khimicheskie-
poniatiia-i-teoreticheskie-predstavleniia-
15840
Hroro mo pazneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe/ I HEOPraHHYECKUX BeleCTB
Bos KHe1oho bu6mmorexa [JOK
2.1 Ayx- pOaL. 6 1 https://m.edso00.ru/7f41837c
TTousitre 00 okcuagax
SKnacc
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2.2

2.3

Bonopoa.Ilonstue o
KHCJIOTaX U COJISIX

Bopa. PactBopsl. [lonsarue
00 OCHOBaAHMAX

https://www.yaklass.ru/p/himija/9-
klass/khimiia-nemetallov-
157456/svoistva-kisloroda-159350

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
SIKmacc
https://www.yaklass.ru/p/himija/9-
klass/khimiia-nemetallov-
157456/svoistva-vodoroda-157457

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

SIKmacce
https://www.yaklass.ru/p/himija/9-
klass/khimiia-nemetallov-157456/voda-
159651
https://www.yaklass.ru/p/himija/8-
klass/rastvory-58606

24

OCHOBHBIE KJIaCCHI
HEOPTaHUUYECKUX
COCIMHEHN N

11

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
SIKnacc
https://www.yaklass.ru/p/himija/8-
klass/klassy-neorganicheskikh-
veshchestv-14371

Hroro no pazneny

30

Paspnen 3. Ilepnoanyeckuii 3axkoH u [lepuoguyeckas cucrema xumuideckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE pPeaKkuuu

3.1

Ilepronnueckuii 3aKOH 1
[Iepnoanueckas cucrtema
XHUMHYECKHX 3JIEMEHTOB [].

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c
SKnacc
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U. Menpneneesa. CtpoeHue
aToma

https://www.yaklass.ru/p/himija/8-
klass/periodicheskii-zakon-i-stroenie-
atomov-163960

XUMHYECKas CBI3b.

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
SIKacce

3.9 OKHUCIUTEIHLHO- 8 https://www.yaklass.ru/p/himija/8-
' BOCCTaHOBUTEIILHBIE klass/stroenie-veshchestva-18844
peakuuu https://www.yaklass.ru/p/himija/8-
klass/okislitelno-vosstanovitelnye-
reaktcii-189256
Hroro no paszneny 15
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO HACOB 68

[10 ITPOT'PAMME
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9 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourpoububle IIpakTHyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pa3nes 1. BemecTBO U XMH4YecKHe peakiun
11 [ToBTOpenue u yriyonenue 3HaHUN 5 1 bubnnorexa [HOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
SAKnacc
12 OcCHOBHBIE 3aKOHOMEPHOCTH 4 https://www.yaklass.ru/p/himija/9-
' XUMHYECKUX PEaKInii klass/klassifikatciia-
khimicheskikh-reaktcii-i-
zakonomernosti-ikh-protekaniia-
212242
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
DIIEKTPONUTHYECKAsT JUCCOLIHAITHS.
13 XUMHYECKUE Peakiluu B pacTBOpax 8 1 1 AKace
pearh p P https://www.yaklass.ru/p/himija/8-
klass/rastvory-58606
Hroro no pazneny 17
Paznen 2. Hemerasuuibl U MX coeIMHEHMSI
OO0mas xapakKTepUCTHKA XUMUYECKUX bubmorexa HOK
2.1 B p P 4 1 https://m.edso0o.ru/7f41a636

anemeHToB VIIA-rpynmnsl. ["anorenst

SKnacc
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https://www.yaklass.ru/p/himija/9-
klass/khimiia-nemetallov-157456

OO61mas xapakTepUCTHKa XUMUYECKUX

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 SAKnace
COCIUHCHMUS https://www.yaklass.ru/p/himija/9-
klass/khimiia-nemetallov-157456
bu6mmoreka [IOK
OO0m1as XxapakTepucTUKa XUMHUECKUX https://m.edso0o.ru/7f41a636
2.3 anemeHToB VA-rpymisl. A30T, pochop 7 SKiace
U UX COSTUHECHUSI https://www.yaklass.ru/p/himija/9-
klass/khimiia-nemetallov-157456
bubmuoreka [JOK
OO01mas xapakTepUCTHKA XUMUYECKUX https://m.edsoo.ru/7f41a636
24 snemeHToB |VA-rpynmsl. Yriepona u 8 SKnace
KPEMHHI U UX COCTMHEHHUS https://www.yaklass.ru/p/himija/9-
klass/khimiia-nemetallov-157456
Wroro mo pazneny 25
Paznen 3. Merajliibl M X COeTHHEHHUS
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636
3.1 OO0111e CBOMCTBAa METAIIOB 4 SIKnacc
https://www.yaklass.ru/p/himija/9-
klass/khimiia-metallov-163805
bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
3.2 Bakueiinne MeTamibl M UX COSIMHEHUS 16 SIKnacc

https://www.yaklass.ru/p/himija/9-
klass/khimiia-metallov-163805
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Uroro mo pazneny 20
Paszpnen 4. Xumus u okpyxaomas cpeaa
bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
BemectBa u Matepuaibl B )KU3HU AKmace L
41 3 https://www.yaklass.ru/p/himija/9-
JeJI0BeKa :
klass/chelovek-v-mire-veshchestv-
materialov-i-khimicheskikh-
reaktcii-232922
Wroro mo pazneny 3
PeszepBHOe Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThbI
pecypcsl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [lonsaTue o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubmuoreka [IOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CrocoObl 1 bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [JOK
a . bHMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBapEHHOU COJIN)»
bubnmorexa LIOK
6 A 1
TOMBL 1 MOTICIYIH https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmoreka [IOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
b K
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 nommorexa [0

https://m.edsoo.ru/ff0d2a6¢
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bubnunoreka LIOK

9 A -
TOMHO"MOTICKyJIApHO® yHetue https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIIECCTB.
10 Xumuueckas popmyia. BaaeHTHOCTB bubmorexa [JOK
pMyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JJIEMECHTOB
1 OtHOcUTENbHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCHUTEBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOIO bubmuoreka [{OK
3JIEMEHTA B COEUHECHUHN https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 dusnyeckue U XUMUYCCKHE SBIICHUS. bubnunoreka LIOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haky U ycinoBHs MPOTEKAHUS bubmuoreka [IOK
15 .
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubmuorexa [IOK
XUMUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
BerancneHus: Komm4ecTBa, Macchl
17 BEIIECTBA 110 YPABHEHUSIM bubmorexa [JOK
- P . https://m.edso0.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
Knaccudukamnms xumuaeckux
18 €aKIuii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
Pedktt A P : https://m.edso0.ru/ff0d3f34
3aMeINIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [IOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsl 3HAHUH
20 Konrtponsnas padora Nel bubmmorexa LIOK

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

21 Bo3ayxa. Kucinopom — snemeHT u bubmmorexa [JOK
AYxa. poA https://m.eds00.ru/ff0d448e
npocroe BeuiecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOKMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
posa P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoOsI MosTydeHus KHUCIopoia B
23 J1a00paTOpUH qun OMBImnerH(iTH bubmorexa HOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
Tornugo (HedTh, yroiab U METaH).
3arpsi3HeHue Bo3AyXa, CIOCcOObI €ro
MpeIOTBPALECHUS
PEAOTEPAI bubmuoreka [{OK
25 CamI'TY: nanpaenenue noo2omosxu
https://m.edsoo.ru/ff0d4c4a
«Texnocghepnas 6ezonacnocmo »
(«HUnorcenepnasn sawyuma
OKpYdHcaroujeli cpeowl»)
[TpakTuueckas padbora Ne 3 mo Teme
26 «[lomy4yenne n cobupanue bubmmorexa [IOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJI1a, U3YUEHUE €T0 CBOWCTB)»
97 Boaopon — snemMeHT u mpocroe bubnuorexa [IOK
BelecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA but6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
b K
29 IlonsaTHe 0 KMCIOTaX U COJIAX nbmorexa [10

https://m.edsoo.ru/ff0d50d2
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Cnoco0bl noity4eHus BOA0poia B

bubnunorexa LIOK

30
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o Teme
31 «ITonyuenne u coOupanue BOAOPOIa bubmmorexa [IOK
ya oHp AOPOAd, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
32 Mosipablii 00bEM ra3oB. 3aK0H bubnmnoreka HOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0béMa, KOJIMYECTBA
33 BEIIECTBA ra3a 10 €ro N3BECTHOM bubmorexa [IOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Berunciienust 005EMOB ra30B 110
34 ABHCHUIO PCaKIMH HA OCHOBE bubmorexa [IOK
P "p . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIICHUM ra30B
du3ndyeckne ¥ XUMUUECKIE CBOMCTBA
BOJIBI
CamI'TV: nanpasenenue noocomosxu
«Cmpoumenvcmeoy
35 («Boooomeeoenue u ouucmra bubmorexa LOK
https://m.edsoo.ru/ff0d587a
CMOYHBIX 800,
«Cosepuiencmeosanue mexHon02utl
oyuUCmKU 8006l U 0OPAOOMKU
0CaoKko8y)
36 CocraB ocHoBanuil. [Tonstue 06 bu6muoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
37 Hacrpimennnie 1 HeHaCBIIIEHHBIE but6mmoreka [IOK

pacTBOpbl. MaccoBasi 10715 BelIeCTBa
B pacTBOpe

https://m.edsoo.ru/ff0d5b40
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[Ipaktuyeckas pabora Ne 5 o Teme
«IIpUroToBICHHE PACTBOPOB C

bubnunorexa LIOK

38
onpeaeIEHHON MacCOBOM JT0JEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
bubnunorexa LIOK
39 K 6ota Ne2
OHTPOIbHa pabota 72 https://m.eds00.ru/ff0d6342
Oxcuael: cocTaB, KIaCCH(PUKALINS, bubnunoreka LIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHus: cOCTaB, KJ1accu(UKaIHs, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubmmnoreka HOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, bubnmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XUMHYECKHE CBOWCTBA bubmuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCOéBII) HIE)J'I )GHI/ISI XI/IMI/I‘-IZEKI/IC bubmorexa [TOK
N i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTnueckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuotexa [JOK

«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COEIUHEHUN)

https://m.edsoo.ru/00ad9b7c
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['enernueckas cBsA3b MEXKIY

48 KJIaCCAaMH HEOPTaHHUYECKUX bubmorexa LIOK
. p https://m.edsoo.ru/00ad9a50
COCAMHEHMI
49 O06001IeHNEe U CUCTEMATU3 AL bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00ad9ch2
bub6numoreka [IOK
K 0
S0 OHTpOIbHAs paboTa No3 https://m.edsoo.ru/00ad9ela
[TepBbIie MOMBITKH KIacCUPUKAITII
51 XUMHUYECKUX dJIeMEHTORB. [IoHsTHE O bubmmorexa [JOK
' https://m.edso0.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
59 Ilepuonuueckas cucrema bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuosapl, rpynibl, HOATPYIIIBI bubmmorexa [TOK
PHOJABL, TPYHTIRL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnorexa [JOK
sanep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J0UeK
55 aTOMOB 3JieMeHTOB [leprnoauyeckoit brbmmorexa LTOK
pHroz https://m.edsoo.ru/00ada6bc
cuctemsl /[. . MenaeneeBa
XapakTeprucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuotexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
57 3navenue [leproauyeckoro 3akoHa bubmmoreka [JOK

JUISl pa3BUTHS HAYKH U NIPAKTUKU. [1.

https://m.edsoo.ru/00ada96e
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N. MenneneeB — y4€HbIN, IIEAATOT U

IrpaKIaHUH
58 DNeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnmnoreka HOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [{OK
59 VonHas xuMmecKas cassb . https://m.edSO(I)l.rUIOOadac34
50 KoBasieHTHas1 moJisipHast XMMUYECKast 1 bubnnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasientHas nenomnsipHas 1 bubmmoreka [JOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
bubmmoreka [JOK
62 Crenens okHCIeHuA 1 https://m.edsol_.lru/OOadanS
63 OKuUCIINTENIBHO-BOCCTAaHOBUTEIIbHBIE 1 bubmmnorexa LIOK
peakuuu https://m.edso0.ru/00adb076
bubmuorexa [{OK
64 OKHCIIMTENIN U BOCCTAHOBUTEIIH 1 https://m.e dSO(])_.[ru 100adb076
65 KonTponbras padorta N4 1 Eggjﬁ;fg;?ﬁ}é 0adbds6
66 PesepBHblil ypok. O6006111eHNE 1 1 bubmmnoreka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O60011eHNE U 1 bubmuorexa [IOK
cUCTEeMaTH3aInsI 3HaHUH https://m.edso0.ru/00ad9ch?2
68 PesepBHeIit ypok. O6001IeHNE 1 1 bubmmoreka [JOK
CHCTEMATHU3aINs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

I[MTPOT'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
[lepuoanueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Krnaccudukanusa u HoMeHKIaTypa 1 bubmmnoreka HOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPHUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6

5 KontponbHas padora Nel 1 1

5 Krnaccudukanus XuMuueckux 1 bubmuoreka [JOK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. [ToHSITHE O TOMOTE€HHBIX 1 1 bubmmorexa [IOK
peaKItn. https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[lonsiTHE O XUMHUECKOM

bubnunoreka LIOK
8 paBHOBecHH. DaKTOPBI, BIUSAIOLINE 1

Ha CKOpPOCTb XHUMHYECKOMN pCaknuun

https://m.edsoo.ru/00adc28c
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1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHs
9 OKucCIUTeNbHO- bubnuoreka [IOK
BOCCTAHOBUTEIILHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHYECKOIN
10 nccorranuu. CHIbHBIE U ci1a0ble bubmmorexa LIOK
8 HHAtH. https://m.edsoo.ru/00adcd68
AJIICKTPOJIUTHI
11 HoHHbIE ypaBHEHUS peaKUil Bubmiorexa OK
yp peartt https://m.edsoo.ru/00add448
XUMHUYECKHAE CBOMCTBA KUCJIOT U
12 OCHOBaHMH B CBETE MPEACTABICHUI bubnnorexa [JOK
00 2JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
IUCCOLIMAIINHT
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABIECHUN 00 bubnmorexa [IOK
ped " https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIIU
14 ITonsaTHe o THApOIN3E CONEH bubnmorexa OK
b https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubmuoreka [IOK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Penrenue 3KcriepuMeHTaIbHBIX Bubmorexa ITOK
P https://m.edsoo.ru/00addbfa
3amauy
bu6nunoteka LIOK
17 K 0 Ne2
OHTPOJIbHAA paboTa AL https://m.edsoo.ru/00addecO
OO01as xapakTepuCTUKA TaJIOTEHOB.
B P P N bubnuoreka [{OK
18 XUMHYECKHE CBOMCTBA HA IPUMEPE

XJiopa

https://m.edsoo.ru/00addfe2
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XinopoBogopoa. ColisiHast KUCTIOTA,

bubnunorexa LIOK

19 XAMUYECKHE CBOMCTBA, OJyUEHHE,
vt https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTuyeckas pabora Ne 2 o Teme
20 «[lomy4deHne CONSTHON KUCIOTHI bubmmorexa [JOK
v . . ’ https://m.edsoo.ru/00ade348
U3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUsIM
21 XUMHUYECKHUX PEAKIIHiA, €CIIH OJTUH bubmmorexa [JOK
P ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30bITKE

99 OO61as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.

93 Haxoxnenue cepol u eé bubnunoreka LIOK
COCIMHEHHH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKWCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u XI/III:\)/II/IIICCKI/IC brbmmorexa LTOK

. https://m.eds00.ru/00ade802
CBOICTBa
Oxcunpl cepol. CepHasi KHCIIOTA,
25 ¢bu3nyecKkrue 1 XuMHYECKHe bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
26 XUMUYECKOe 3arpsi3HeHne bubmuoreka [IOK

OKpY>KaroIlen cpeibl
COCTUHEHUSIMH CEPBI
CamI'TY: nanpasenenue
noozomosxu « Texnocghepnas

https://m.edsoo.ru/00adec8a
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bezonacnocmoy («HMnocenepnas
3aWuUmMa oKpyicaroueli cpeovly)

Brlunciienne MaccoBOi 101U

bub6numoreka [IOK

27
BBIXOJ[a IPOYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 aCIIPOCTPAHEHUE B IPUPOLE Bubmaorexa ITOK
pactipoctp PHpOAE, https://m.edsoo.ru/00adeeab
(bu3HUYeCKre U XUMUICCKHE
CBOMCTBA
AMMHaK, ero Gpu3ndYecKue u

29 XUMHUYECKHE CBOMCTBA, ITOJIYUYEHUE bubnnorexa [JOK

’ yi https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tonyuenne aMMHaka, U3yudeHHe bubmiorexa HIOK
yqv - 1Y https://m.eds00.ru/00adf180
€ro CBOIMCTB»
A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmuorexka [IOK
31 .
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX
ynobpenuii. Xummuueckoe
3arpsI3HEHUE OKPYKAIOLIEH CpeJibl
COEIMHEHNSIMH a30Ta
U bubnuotexa [JOK
32 «Tonvammuasomy - KpynHeuuul

pabomodamens K104esolu ompaciu
Camapckoii obnacmu
(0obpabamwisaioujue npou3e00Cmea.
npou3B00CmaE0 y0oopeHull u
A30MHBIX COCOUHEHULL)

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

docdop. Oxcun dhochopa (V) u

bubnunorexa LIOK
33 ochopHas KuciioTa, (GU3NIeCKue 1
bocdop L ¢ https://m.edsoo.ru/00adf68a
XUMHYCCKHE CBOMCTBA, MOJIyUYCHUE
Hcnonp3oBanue GocaToB B
34 KauecTBE MUHEPAIbHBIX Bbu6muotexa [JOK
ynoOpeHuil. 3arps3HeHUE https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpenbl hocdaTaMu
VYraepon, pacrpocTpaHeHIE B
35 npu Ic)> e (Il))mnrr){eciie u bubmmorexa LIOK
pHpOzE, 8 https://m.edsoo.ru/00adfd9c
XUMHYCECKHE CBOKMCTBA
Oxcupl yriaepoja, ux pusnueckue
U XUMUYECKHE CBOMCTBA.
36 DKOJIOTHYECKHUE TIPOOIIEMBI bubmorexa HOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYronbHas KUCIoTa U €€ COu bubmorexa HOK
https://m.edsoo0.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubmuoreka [IOK
KauecTBenHnas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-NOH"
[TepBoHayanbHbBIE MTOHATHUS 00
39 OpraHUYECKUX BEIIESCTBAX KaK O bubmorexa HOK
P B https://m.edsoo0.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
Kpemuuii u ero coenuHeHus
CamI'TY: nanpasnenue
bubnunorexa LIOK
40 noozomosku « Texnonozus

XY0021cecmeeHHOU 00pabomxu
Mamepuanosy

https://m.edso0.ru/00ae080a



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

[TpakTuyeckast pabora Ne 5.
Pemenue sxcriepuMeHTAIBHBIX

bubnunorexa LIOK

41 3a1a4 o teMme «BaxkHeine https://m.edso0.ru/00ae0bf2

HEMETAJIJIbl U UX COCIMHEHUS
bubnunorexa LIOK

42 Konrporeras pabora Ne3 https://m.edsoo.ru/00ae0el18
OOm1ast xapaKTEepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —

43 MeTaiioB. MeTannndeckast CBsi3b U bubmmoreka [JOK
MeTaJUInYecKas KpucTaaindeckas https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckue CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJLIOB.

44 DNEeKTPOXUMUYECKUN P bubmmorexa [JOK

N https://m.edso0.ru/00ae1156
HaMpPsHKEHUH METaJIOB
OO6mme crmocoOb! MOTyYeHUs
MetasuioB. CrutaBel. Beraucnenus
M0 YPaBHEHUSIM XUMHUYECKHIX
peaxiuii, ey OJJUH U3 PeareHTOB

45 COJIEPKUT MPUMECH bubnnorexa [JOK
Knrouesas ompacno Camapcxoti https://m.edsoo.ru/00ae1156
obacmu —obpabamvisaroujue
npouzeo0cmea (Memaniypeust)

CamI'TV: nanpasnenue
noozomosxku «Memannypaus»

46 [TonsTHE O KOPPO3UM METAIIIOB bubmmorexa [JOK

https://m.edsoo.ru/00ae1278

47 [IlemouHbIC METAILIBI bubmorexa I[JOK

https://m.edsoo.ru/00ael4h2



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

48 Okcubl ¥ THAPOKCUIBI HATPUS U bubmmoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [enoyHo3eMeNbHBIE METATIIBI — bubmuorexa [IOK
KaJIbLIMA U Maroui https://m.edsoo.ru/00ael15e8
50 Baxxueinne coeqMHEHNAS KaJIbIHA bubnnorexa LHOK
https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUU
JKécTkocTh BOMBI M CIOCOOEI €€ bubnunoreka LIOK
52
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "KEcTKoCTh BOABLI 1 METOMBI €8 buGnuorexa [IOK
., https://m.edsoo.ru/00aelae8
yCTpaHEHUS
AJFOMUHMI
54 340 «Anxoa CM3» (npouzsodcmeo bubnnorexa [JOK
NPOOYKYUU U3 ATIOMUHUEBLIX https://m.edsoo.ru/00aelc64
Cnuasos)
55 AmdorepHbIe CBOMCTBA OKCHA U bubmuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6nmorexa LIOK
>0 Keneso https://m.edso0.ru/00ae1d86
57 Oxkcuabl, THAPOKCUIBI U COJH bubnuotexa [JOK
xenesa (1) u xenesa (111) https://m.edso0.ru/00ae35e6
58 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
59 ITpakTuyeckas pabora Ne 7. bubmuoreka [IOK

Pemenne OKCIICPUMCHTAIIbHBIX

https://m.edso0.ru/00ae3de8



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

3a71a4 110 TeMe «Bakuenme
METaJUIBI U UX COETUHECHUS»

Brrunciienus 1o ypaBHEHUSIM
XMMHYECKUX PEAKIUH, ECIIU OJUH
W3 PEareHTOB JIaH B U30BITKE WU

bubnunorexa LIOK

60 COAEPKUT IpUMecH. Beruncienus https://m.edso0.ru/00ae1750
MaccOBOM J0JIH BBIXOJIa MPOAYKTA
peakuuu

61 O06o0meHne 1 cucTeMaTU3aIUs
3HaHUH

62 KonTponbnas padota Ne4
BemectBa u marepuassl B

63 MOBCEIHEBHOM KU3HU YeJIOBEKA bubnunoreka LIOK
Obpabamuisatowjue npouzeoocmea https://m.edso0.ru/00ae3f50
«Camapckoii obracmu
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl

64 CamI'TV: nanpasnenue bubmmnoreka HOK
noozcomoexu « Texnocgepnas https://m.edsoo.ru/00ae4270
bezonacnocmoy («HMnorcenepnas
3awuma oxkpyscaroueli cpeovl»)

65 Ponb xumum B pemennu bubmuoreka [JOK
HKOJIOTHYECKUX MTPOOIeM https://m.edsoo.ru/00ae4270
PesepBHblit ypok. O60011eH1E 1 bubmuorexa [IOK

66 .
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00ae0dOa

67 PezepBHblit ypok. O600111€HNE U bub6mmorexa [IOK

CHCTeMaTHu3alus 3HaHuH

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



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

68 PezepHblit ypok. O6001eHuE 1 1 Bu6mumotexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1

Ilo Teme: «HepBOHaqaanme XHUMHUYCCKUC ITOHATHS

11

1.2

13

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHMX MOHSATHI: aToM,
MOJICKYJIa, XUMHYECKUN BJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAs U HEOIHOPOJHAs), BAJICHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJIsIpHAs Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBas JOJiI XMMHYECKOTO
JJIECMEHTa B COCIIMHEHUH, MOJISIPHBIN 00BhEM, XUMHUYECKAs PEaKIus,
KnaccupuKalusg  peaklUuid: peaklud COCAMHEHHUS, PEaKuu
pa3NoKEHUs, PEAKIMH 3aMEIICHHs, pEakIuu OOMEHa, 9K30- H
SHAOTEPMHUUYECKUE PEAKIMH, TEIUIOBOM 3((eKT peakuuu, pacTBop,

MaccoBasl J10Ji BEeLeCTBa (MIPOLIEHTHAs: KOHIIEHTpAI|sl) B pacTBOpE

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX INOHATHI U
MIPUMEHSTH ATH NOHATHS MPU ONMMCAHUM BELIECTB U UX MpPEBpallieHui
HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUS (PopmMys

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKHHfI

14

PAaCKpbIBATH CMBICII 3dKOHOB COXpPAaHCHUA MACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHA, 3aKOHA

ABoraapo

1.5

1.6

OINpeNieNIATh  BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OMHAapHBIX
COCIMHEHMSIX
KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIuu (10 YUCIy U COCTaBy

Y4YaCTBYIOIIMX B PEaKIMH BEIIECTB, 110 TeIIOBOMY 3 (deKTy)

1.7

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYKO MAaccChl

BCIICCTB

1.8

1.9

BBIUUCIIATE MACCOBYIO JOJIHO XHUMHUYCCKOTO JJICMCEHTA I10 (bOpMy.]'Ie

COCIUHCHHS,

BBIYUCIIATH MAaCCOBYIO JOJIO BEHIECTBA B PACTBOPE




1.10

IPUMEHSATh €CTECTBEHHOHAYYHbIE METO/IbI I03HAHMSI — HAOJII0ICHNE,
U3MEpPEHUE, MOJAEIUPOBAHUE, OKCIEPUMEHT  (peajbHbBIi U

MBICJICHHBIN )

Ilo Teme: «BaxkHelmmue MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BECIICCTB)

2.1

2.2

PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSITHH: OKCHI,
KHCJIOTa, OCHOBAHUE, COJIb
OIIpEAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coequHeHui no popmynam

2.3

KJ'IaCCI/I(l)I/IL[I/IpOBaTB HEOPraHM4€CKHEC BEIICCTBA

2.4

XapakTepu3oBaTh (OMHCHIBaTh) OOLIME XHWMHUYECKHE CBOICTBa
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPKIasl OMMCAaHUE NTPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOIIMX  XMMHUYECKHUX

peakuuii

2.5

IIPpOrHO3UpPOBAThb CBOMCTBaA BCIICCTB B 3aBHCHMMOCTH OT HX
Ka4CCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU HNPOTCKAHHA XUMHWYCCKUX

npeBpameHHﬁ B Pa3JINYHBIX YCIIOBUAX

2.6

ClIeIoBaTh IMpaBWJIaM TIOJB30BAaHUS XHUMHUYECKOM TMOCYAOH W
nabopaTOpHBEIM 000pPYJOBaHUEM, a TAK)Ke MpaBHJIaM OOpaIeHHs C
BELIECTBAMH B COOTBETCTBHUHU C HHCTPYKIHMSIMH IO BBIIOJHEHUIO
na60paT0pme XUMHUYCCKUX OIBITOB IO MOJTYYCHHIO U co61/1paHmo
ra3o00pa3HbIX BEMIECTB (BOJAOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € OMNPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PACMO3HABAHHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOUIbIO

UHAUKATOPOB (JIAKMYC, (heHOoNPTaICHH, METUIIOPAHXK U JIPyTHE)

2.7

IIpOBOAUTD pvaéTBI 10 YPAaBHCHUTIO XHUMHYECKOM pcaKknuun

3.1

[Io teme: «llepmomgnueckuii 3akoH u Ilepumonmueckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CtpoeHue aTOMOB.

Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIBLHBIC PEAKITUID)

PaACKpPBIBATE CMBICII OCHOBHBIX XMMHWYCCKHUX MMOHSTHM: AApO aTtoma,
BHCKTPOHHLIfI clioi aToMa, aTOMHas 0p6I/ITaJ'IL, paauyc aroma,
XUMHYECKasd CBA3b, MOJApHAsd W HCHIOJApHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATCIBHOCTb, HWOHHAA CBsA3b, HWOH, KAaTUOH, AHUOH,

CTCIICHb OKHCJICHUA




3.2

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) XHUMHUYECKUEC 3JICMCHTHI

3.3

3.4

OIKCHIBATh U XapaKTepu30BaTh Tabauunyto Gopmy Ilepuoaundeckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: paszlinyaTh IOHSTHUS «TJIaBHAS
noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) MEpUOabI

packpsiBaTh cMbica [lepuoanueckoro 3axkona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAaHHE MEPUOAMYECKON  3aBUCUMOCTHU
CBOICTB XUMHNYCCKUX 3JIECMCHTOB oT nux IIOJIOKCHU AL B

[Tepuonuueckoit cucreme

3.5

COOTHOCUTb  0003HAu€HHs, KOTOpble HMEKTCs B  Talnuue
«Ileppuoguyeckas  cucrema  XUMUYECKHX  anemeHToB .M.
MeHieneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsAl] sapa, oOmiee YHciIo

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIPCACIIATh CTCIICHb OKHCJICHHA  3JICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

3.7

OIIpCACIIATE BHO XHMHYECKOH CBS3HU (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPraHN4YCCKUX COCANHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeiecTBo 1 XUMHYECKast peaKknus»

11

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: pacTBOP,
ANEKTPOJIUTHI, HEIJEKTPOIUTHI, SJIEKTPOIUTHUECKAs TUCCOLMALINS,
peakIu HOHHOTO0 OOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peaxuuuy, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHMCIEHHE M BOCCTAHOBIIEHHE, aJJIOTPOIUS,
aMQOTepHOCTh, XUMHYECKass CBA3b (KOBaJIeHTHas, MOHHAs,
MeTaJlJIn4yecKasi), KpHUCTaJUIMYecKasi pemi€rka, CIUIaBbl, CKOPOCTh

XUMHYSCKOMN pcaknuuu




1.2

13

14

HUIUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUUYCCKHX MMOHATHH H

HpI/IMeHHTB OTHU ITIOHATUA HpI/I OIINCAaHUU BCUICCTB U UX HpeBpameHHﬁ
COCTaBJIATH ypaBHeHI/HI BHGKTPOJIHTI/I‘ICCKOP'I Jucconuanuunu KUCJIOT,
IeJIoueld W CoJIed, IMOJIHbIE M COKpAIICHHBIC yYpaBHEHUS PEeaKIUit
HOHHOTO OOMeHa

paCKprBaTB CYH_IHOCTL OKHUCJIUTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKLII/Iﬁ

IIOCPEACTBOM COCTABJICHUA DJICKTPOHHOI'O OajlaHca 3THX pCaKHI/Iﬁ

1.5

MIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU peakuu

2.1

2.2

Ilo temam: «Hemerannbl m ux COCOIUHCHUA» U «MeTtamiapl M UX

COCOAUHCHUA»

XapakTepu3oBaTh  (OMHMCHIBaTh) 0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIECTB, TIOTBEPKIAT
ONMCaHHWE TPUMEPAMH MOJICKYJISIPHBIX W HWOHHBIX ypaBHCHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

COCTAaBJIATH YPABHCHUA peaKHHﬁ, MOATBCPKAAOIUX CYIHICCTBOBAHNEC

TeHESTHYCCKOM CBSI3HU MECKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

2.3

IIPpOrHO3UPOBAThb CBOMCTBaA BCHICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMUUCCKHUX HpeBpaHleHI/IfI B pas3JINYHbIX

YCIOBHUAX

2.4

ClieIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOW TOCYAOH W
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TAKXKe MpaBUJIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIMSMH TO BBIOJTHEHUIO
na6opaT0prlx XUMHUYCCKUX ONBITOB IO IMOJTYYCHHIO U CO6I/IpaHI/IIO

ra3006paSHLIX BCIICCTB (aMMI/IaKa " YTIJICKUCIIOTO ra3a)

2.5

3.1

MPOBOJUTh PEAaKIUHU, MOATBEPKAAIOIINE KadeCTBEHHBI COCTaB
Pa3IMYHBIX BCHICCTB: PpacClio3HaBaTh OIIBITHBIM HYTGM xJjopunma-,
Opomun, womun, kapOoHaTt, Qocdar, cumukar, cyiabdar,
TUIPOKCUJIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHNIECKUX BEILIECTB
ITo Teme: «XuMHS U OKpYKaroIasi cpenay

pacKpbIBaTh CMBICII OCHOBHBIX XuUMH4Yeckux moHatuil: [TIJIK

BCIICCTBA; KOPPO3HA MCTAJIJIOB

3.2

NPpUMCHATH OCHOBHBIC OICpalun MBICIUTEIbHON JI€SITEIbHOCTH —

aHaIM3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMAaTHU3aIUIO,




BBIABIICHUE IPHYHUHHO-CIICACTBCHHBIX CBSA3EH — A1 U3y4YCHUSA
CBOIMCTB BEIIECTB M XHMMHYCCKHUX peaKuHﬁ; CCTCCTBCHHOHAYYHBLIC
METOJAbI IIO3HAHUA — Ha6J'IIOI[eHI/Ie, HU3MEPCHUE, MOACITIUPOBAHUC,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

HepBOHa‘-IaHBHBIG XUMHWYCCKHUEC ITOHATUA

[Tpenmer xumun. Ponb XxumMuu B )KM3HM 4eOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSIHHE

BC€IICCTB

1.2

13

[TonsiTre 0 MeTogax mo3HaHus B XUMuH. YucTble BelecTBa U cMecu. CriocoObl
paszaeneHus cMecen
ATOMBI U MOJICKYJIBI. Xumuueckue saeMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]U{pHOC YUYCHHUC

14

1.5

1.6

1.7

XuMuueckas Q)opMyna. BanieHTHOCTh aTOMOB XHUMUUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCraBa BCIICCTB. OtHocHUTEILHAS aTOMHasa macca.
OTHOCHUTENLHAA MOJICKYJIsSIpHast Macca. MaccoBasgs g0l XHMHUYECKOTO

9JICMCHTa B COCIJMHCHHUHN

KommuectBo BemecrBa. Mosb. Moisipas macca. B3anmMoCBsA3b KOJIMYECTBA,
Macchl U YHMCIA CTPYKTYpHBIX €AMHHUII BemlecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

dusnyeckue U XMMUUYECKHE SBICHUS. XUMHUUYECKas PEaKMs U €€ MPU3HAKHU.
3aKOH  COXpaHEHUs  MacChl  BEUIECTB.  XUMHYECKHE  YpaBHEHHS.
Knaccugpukanuss  XxuMHYecKMX  peakiuil  (COeIMHEeHMs, pa3joXkKeHus,

3aMeleHus, 0OMeHa)

XUMHYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM TOCYAOH, C
mpaBUJIaMy pabOTHI B Tab0paTopun U mpuéMaMu oOpalieHus ¢ 1ab0paTopHbIM
0o0opy0OBaHHEM, HM3YYCHHE W OMNHCaHHe (U3UIECKUX CBOWCTB 00pasIoB
HEOpPraHMYECKUX BEIIeCTB, HaOmoAeHHe (u3uueckux (ITUIaBIeHHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KHUTIEHWE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (TOpPEHHE CBEYH, TMPOKAJMBAHME MEIHOM IMPOBOJIOKH,
B3aUMOJICKCTBHE Meja C KHUCJIOTOW) SIBICHHWM, HAONIOJCHWE W OIHMCAHHE
MPU3HAKOB TMPOTEKAaHMS XHMMHUYECKUX peakIuii (pas3lokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJIOPHIOM Oapus, pa3joKeHHE
ruapokcuaa meau(ll) mpu HarpeBanuu, B3aNMOJICICTBHE JKele3a ¢ pacCTBOPOM

comma meau(1l), m3ydenne cnoco0oB paziesieHust CMecei (C TOMOIIBI0 MarHUTa,




2.1

2.2

2.3

(bunpTpOBaHUE, BHIAPUBAHUE, TUCTUIULIIMSA, XpoMaTorpadus), mMpoBeaeHNE
OUYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPe3yIbTaTOB
MPOBE/ICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUST MAacChl, CO3/IaHUEC

Moelield MOJIEeKy (IIapOCTEePKHEBBIX )
Baxneiiue npencraBuTeNM HEOPraHMYECKUX BELIECTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucnopon — anemMeHT W mpocToe
BenlecTBo. HaxoxaeHue kucinoponaa B npupoze, Guandeckue U XUMHUYECKUe
cBoiictBa (peakuuu ropenus). Okcunbl. [Ipumenenue kucimopoaa. CrocoOb!
MOJIy4eHHUsl KHUCIopojaa B jJaboparopuu U MpoMblieHHocTH. Kpyrosopor

KUCIIopoJa B mpupoe. O30H — alIoTponHas MoAuGUKaLUs KUCIOpoIa

TermnoBoii 3(p(ekT XUMUYECKOH peaknuu, TePMOXMMUYECKHE YpaBHEHUS,
9K30- M PHAOTEPMHUUYECKHE peakuuu. TOIUIMBO: yrojib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCUJICHHE MTAPHUKOBOTO 3 (deKTa, pa3pylieHHe 030HOBOTO CIIO0S

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue Boopoaa B Npupo/Ie,
¢u3nyeckne M XUMHUYECKUE CBOWMCTBA, IMPUMEHEHHE, CIIOCOOBI IMOIY4EHUSI.

Kucaote! u comu

2.4

Monsipablit 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHHUSIM

2.5

2.6

dusnyeckne cBoicTBa BOIbl. Boma kak pactBoputenb. PacTBOpEL.
Hacepiiennbie 1 HEHACHIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBass 1o5ig BellecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Posib pacTBOpoB B MpupoJie U B KU3HU uenoBeka. KpyroBopoT
BOAbl B MpUPOJE. 3arpsi3HEHHE MpUPOAHbIX BOJA. OXpaHa U OYHUCTKA
MIPUPOIHBIX BOJT

Knaccudukanust neoprannueckux coemuuenuit. Oxcunbl. Knaccudukanus
OKCHJIOB: colieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(oTepHbIe) U
HecojeoOpasyromue. Homenknarypa okcugoB. @u3nyeckue U XMMHUYECKHE

CBOICTBA OKCHJIOB. HonyquI/Ie OKCHUJ0B

2.7

OcHoBanms. Krnaccudukanuss OCHOBaHMN: MIENOYM UM HEPACTBOPUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. U3NYECKUE M XUMHUYECKHE CBOMCTBA

ocHoBaHui. [Toiryyenre ocHOBaHUM

2.8

2.9

Kucnotsl. Knaccudpukanusa kucnor. Homenkiarypa kucinor. ®usznueckue u
XHUMHUYECKHEe cBoiicTBa KHCIOT. Psan aktuBHOcTH MeTaioB H.H. bekerosa.

[Tony4yenue kucaot

Comu. Homenknatypa coseil. @u3nyeckne U XUMUYECKHUE CBOMCTBA COJICH.

ITony4yenue conen




2.10

I'ereTnueckas CBI3b MEXKAY KilaCCaMU HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

3.1

3.2

3.3

XUMUYECKUN OKCIIEPUMEHT: KAaueCTBEHHOE OIpe/eJieHHe COJep:KaHus
KHCJIOpOJia B BO3JlyXeE, MOJIyueHUE, coOMpaHue, pacliO3HAaBaHUE U U3yUCHHUE
CBOICTB KUCJIOPOAa, HAOII0IeHNE B3aUMOACHCTBUSI BEILIECTB C KUCIOPOJOM U
yCIIOBHS BOSHUKHOBEHHSI ¥ ITPEKpAIeHHUs TOpeHus (1oXkKapa), 03HAKOMIICHHE C
oOpa3lilaMu OKCHJIOB M OIHMCAHME HUX CBOMCTB, IOJY4Y€HHE, COOUpaHUE,
pacrno3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpOJA (FOpEHUE), B3aUMOJEHCTBUE
BOJIOpOAA C OKCHUIIOM meu(ll) (BO3MOXHO HUCIIOJIb30BAHNE
BUJICOMATEPHAIIOB), HAOIOIEHUE O0pa3IOB BEHIECTB KOJIUYECTBOM | MOIIb,
UCCJIEIOBAHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  pa3IU4HON
pPacTBOPUMOCTBIO, MPUTOTOBIECHHUE PACTBOPOB C ONPEACIEHHON MacCOBOU
JoJiell pacTBOPEHHOIO BEIIECTBA, B3aHMMOJCHCTBUE BOABI C MeTajulaMu
(HaTpueM W KajblMeM) (BO3MOXKHO MCIOJIB30BAHUE BHJIEOMATEPHAIIOB),
ompejieNieHue PacTBOPOB KHUCIOT M IIENOYe C TOMOIIbI0 HHIMKATOPOB,
UCCIIeIOBaHHE 00pa3I[OB HEOPTaHWYECKHX BEIIECTB PA3UYHBIX KIACCOB,
HAOIO/ICHUE W3MEHEHHUs OKpPACKU HMHJIUKATOPOB B PACTBOpPAX KHUCIOT U
nienouel, u3yuenue B3aumozeiictaust okcuna meau(ll) ¢ pacrsopom cepHoit
KHUCIIOTBI, KHCIOT C MeTaUlaMH, peakIuil HeWTpaiu3aluu, MOTydyeHUe
HEpaCTBOPHMBIX OCHOBaHHWI, BBITECHEHHWE OJHOTO MeTala JPYTUM W3
pacTBopa COJIM, pelieHre dKCIePUMEHTANBHBIX 3a7a4 Mo Teme «BaxHeitmme

KJIaCCbhl HCOPTraHNYCCKUX COGI[I/IH@HI/IfI))

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHrne aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[lepBbie TOMBITKK KiIacCHU(PUKAIMU XUMHUYECKUX dJeMeHTOB. [lonsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJIOYHBIC M IIETOYHO3EMENIbHBIE METAJLIbI,
rajloreHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amQoTepHbIe

OKCHU bl U THAPOKCHUABI

Ilepnonnueckuit 3akoH. Ilepmonnueckas cUCTEMa XMMHYECKHX 3JIEMEHTOB
JA.N. MenneneeBa. KopoTkonepuoanas # JUIMHHONEPHUOAHAS  (OPMBI
[Tepuoanueckoit cucrembl xumuueckux odiemMeHtoB J[.M. Menpaeneena.
ITlepuoasl u rpymnmnbl. OU3NYECKUI CMBICT MOPSAJKOBOTO HOMEpPA, HOMEPOB

neépruoaa v rpyIiibl 3JICMCHTA

Crtpoenue atromoB. CoctaB aToMHbIX siiep. M3oTonsl. Dnektponbl. CTpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XUMHUYECKHX DJJICMCHTOB




3.4

3.5

[Tepuonnueckoii cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO

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

3aKOHOMEPHOCTH M3MEHEHMsI pajJnyca aTOMOB XHMMHYECKHUX JJIEMEHTOB,
METAJIMYECKUX M HEMETa/NIMYeCKUX CBOMCTB IO TpyInaM M IepHoJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoanueckoit CUCTEMbI XUMHUECKUX
AJIEMEHTOB ISl Pa3BUTUs Hayku W npaktuku. [[.M. MenzaeneeB — y4€Hbld U

rpakiaHuH

Xumuueckass cBs3b. KoBajeHTHast (MOJsipHAss W HEMOJSIPHAsi) CBS3b.

BHCKTpOOTpI/IHaTCJIBHOCTB XHMHYECKHX 3j1eMeHTOB. loHHas CBI3b

3.6

3.7

Crenens okuciieHus. OKHCIINTEIIFHOBOCCTAHOBUTEIIbHEIC pPE€aKknuu. HpOI_[CCCI)I

OKHCJICHHUS M BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUH OSKCIIEPUMEHT: H3Y4Y€HHE OO0pa3loB BELIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJECHCTBUE THIPOKCHJA LIMHKA C PACTBOPAMM KHUCJIOT U
L1eJI0YEeH, IIPOBEACHHUE ONIBITOB, WILTIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pa3yioKeHUsl, COeIMHEHUS)

9 KVIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

BemiecTBo 1 XuMu4uecKkas pcaKknusi. HOBTOpeHI/Ie

11

[lepnonnueckuii 3akoH. llepuoguyeckas cucremMa XUMUYECKHUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX MNEPUOJOB, Kajus, KaJlbLHMS U HUX
COCIMHEHUN B COOTBETCTBUM C TOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BelecTBa: BHUABl XUMHUYECKOW CBSA3U. THIBI KPUCTAITHYECKUX
pPELETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKOU
peméTKkn W BUJA XUMUYECKOW cBs3u. Kiaccudukamuss U HOMEHKIATypa
HEOPraHMYECKUX BEIIeCTB (MEXIyHapoJHAas U TpUBHATbHAs). XUMHUYECKUE
CBOICTBA BEILIECTB, OTHOCSUIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX

COCHHHCHHﬁ, IFCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccugukaius XMMUYeCKUX peakluil Mo pa3InyHbIM MPU3HAKaM (10 YUCITy
U COCTaBy YYacTBYIOIIMX B peaklMd BEIIECTB, MO TeIIoBoMY 3(ddexTy, no

W3MEHEHMIO CTETIEHEH OKHCIIEHHUS XHUMHUYECKUX 9JICMCHTOB, II10 O6paTI/IMOCTI/I,




14

0 YYacTHIO KaTaiu3aTopa). OJK30- W DHIOTEPMHYECKHE PEaKIHH,

TCPMOXUMHUYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOM pcakuuu

[TonsTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTE€HHBIX W TETEPOreHHbIX peakuusax. I[loHATHe O XUMHYECKOM
paBHOBecHH. DaKTOpbI, BIUAIOIIME HA CKOPOCTh XUMHUYECKOW PpEaKLUu U

IMOJIOKCHHUE XUMHUYCCKOI'0 paBHOBECCHU S

1.5

1.6

1.7

2.1

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH C MCIOJIb30BaHUEM METOJIa

AIIEKTPOHHOTO OaslaHca

Teopus 3MEKTPONUTUYECKON AUCCOLMAMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHU3M MCCOLUALMN BEILECTB € Pa3IMUYHBIMU BUIaMHU
XUMUUecKou cBsizu. Crernenb aucconnanuu. CUabHbIC U C1a0ble JIEKTPOJIUTHI.
Peakiiun nonHoro oOMeHa. Y caoBUsl MPOTEKAaHUS peaklMii HOHHOro oOMeHa,
IIOJIHBIE U COKpAalll€HHbIE MOHHbBIE ypaBHEHHUs peakuuil. CBONCTBa KHCIOT,
OCHOBaHMH U coOJed B CBeTE€ IMpPEJICTaBICHUH 00 3IEKTPOIUTUYECKON

nuccounanuu. KauecTBeHHbIe peakiiuy Ha HOHBL. [IoHsATHE O rHIpoNIHN3e coneit

XUMHUYECKUH HKCIIEPUMEHT: O3HAKOMIICHHE C MOJENSIMHU KPHCTAJUIMYECKUX
PEIIETOK HEOPTaHWYECKUX BEIIECTB — METAIOB M HEMETaUIoB (Tpadura u
ajyiMasa), CJIOXKHBIX BEUIECTB (XJIOpHa HATPHs); UCCIET0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3JIEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHME  DJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILECTB,  Ipoliecca
JUCCOLMANY  KUCJIOT, INenodel M comell (BO3MOXKHO HCIOJIBb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJICHHUE ONBITOB, WUIIOCTPUPYIOUINX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHHE OcajKa, BbIIEICHHE rasa,
o0pa3oBaHUe BOJbI); ONBITOB, WLTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENBbHBIX peaklUil (TOpeHHe, peakiuu pa3ioKeHUsl, COeTUHEHN);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KauyeCTBEHHBIX

peaKum‘/'I Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hewmeramne! u ux COCIUHCHU A

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble CTermeHu okucieHus. CTpoeHume U (U3MUYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — TAJIOTEHOB. XUMUYECKUE CBOWMCTBA Ha MPUMEPE XJIOpa
(B3auMoIeliCTBHE C MeTalllaMi, HEMETAIIaMH, MIeI0YaMu). XJIOPOBOJOPO/I.

ConsiHas KHUCJI0Ta, XHMHUYCCKUC CBOﬁCTBa, MOJIY4CHHUE, TIIPHUMCHCHUC.




2.2

JelictBue xJiopa M XJIOpPOBOJOPOJA HAa OPraHU3M 4YeJjoBeKa. BakHeilmue

XJIOPUAbI U UX HAXOXKIACHUC B IIPUPOAC

OO6mas xapakrepucTtuka 31eMeHTOB VIA-rpynmnsl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CtpoeHue u pusnveckre CBoicTBa
IPOCTBIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIE MOIM(PHUKALNN
KHCIIOpoJia M cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOIOPO/, CTPOCHHE,
dusznueckue W XUMHUYECKHe CBOHCTBA. OKCHABI Cepbl KaK MPEICTABUTEIN
KHUCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, (PU3HUECKUe U XMMHUYECKHUE CBOWMCTBA
(oOmmme Kak ImpeacTaBUTENs Kiacca KUCIOT U creruduieckre). XUMHIECKUe
peaxiuu, JeKalue B OCHOBE MPOMBIIIJICHHOTO CIIoco0a MOJIy4eHus: CepHOu
KHCJIOTHI. HpI/IMeHeHI/IC. Comnu cepHoﬁ KHCJIOTBI, KQYCCTBCHHAA PCaKIUd Ha
cynbehar-uoH. HaxoxaeHnue cepbl U €€ COeAMHEHUN B MPUPOJE. XUMUUIECKOE
3arpsi3HEHUE OKPYXKAIOLEeH Cpebl COSAMHEHUSIMU CEPhI (KUCIOTHBIE JTOXKIH,

3arps3HEHUC BO3AyXa U BO,Z[OéMOB), CII0COOBI €T0 MpcaOTBpalllCHHA

2.3

OO6mas xapakTepuctuka 3ieMeHToB VA-rpymmbl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEpHBIC CTEIEHU OKHUCICHUA. A30T, pACIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMuieckue cBoiictsa. Kpyrosopot asora B npupoze.
AMMHaK, ero (Qu3MuUecKMe W XHUMHYECKHE CBOWCTBA, IIOJNIyYe€HHE U
npuMeHeHne. Conau aMMOHUS, UX (U3MYecKHMe UM XUMHUYECKHE CBOICTBa,
npuMeHeHne. KayecTBeHHas peakius Ha MOHbBI aMMOHHMSL. A30THasl KACIIOTa, €€
nojy4eHue, pusnueckue 1 XMMUYeCKre CBOMCTBA (00IIMe KaK MpeAcTaBUTeNs]
Kjlacca KHCIOT U crneuuduueckue). lcrnonb3oBaHue HUTPATOB M coJied
aMMOHHS B KaueCTBe MHUHEpAIbHBIX yJOOpeHUil. XuMHUECKoe 3arps3HeHue
OKPY’KaIOIIEeH Cpeabl COCTMHEHUSIMHU a30Ta (KUCIOTHBIE TOXKIH, 3arps3HECHUE

BO3/yXa, MOYBBI U BOJIOEMOB)

2.4

docdop, amnorponHbie Moaudukanuu pocdopa, puznUecKkue 1 XMMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (GUIMUECKUE U
XUMUYECKHE CBOMCTBA, mosydeHue. McmonwszoBanue (ocharoB B KauecTBe

MHUHEpaJIbHBIX YA00peHHi

2.5

Obmas xapakrepuctuka 37eMeHTOB |VA-rpynnsl. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapakTepHBbIE CTENEHH OKHCICHHS. YTJEpOJ, aJIOTPOIHBIE
MOIU(UKAIMK, PACIPOCTPAaHEHUE B NpUpOAe, (U3NYECKHEe U XUMHUYECKUe
cBoricTBa. Ancopouus. KpyroBopot yriepoaa B npupojae. OKCUbI yriaepona,
uxX (U3NYEeCKUe M XMMUYECKHE CBOMCTBA, JACHCTBUE HA JKUBBIE OPraHU3MBI,

MOJIYYCHHUE U IPUMCHCHUC. DKOJIOTHYECKHE HpO6HeMLI, CBs3aHHBIC C OKCHAOM




yraepona(lV); rumoresa rio0aabHOTO TMOTEIJICHUS KJIMMaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTa W €€ cond, uX (U3MYEeCKHe W XUMHUYECKUE
CBOIICTBA, MOJIyYeHUE W MpUMeHEeHUe. KadecTBeHHas peakius Ha KapOoHAT-
HOHEIL. Mcnoabp3oBanue Kap60HaTOB B 6BITy, MCIUIMHEC, IPOMBINIJICHHOCTH U

CEBLCKOM XO03SMCTBE

2.6

2.7

2.8

[TepBoHavabHBIC MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHUSIX
yriepojia (MeTaH, 3TaH, 3TWJIEH, alleTWICH, 3TaHOJ, TJIHUIEPHUH, YKCyCcHas
kuciora). X coctaB m xumuueckoe crpoeHue. [loHaTtne o OuosorHmuecKu
BRXHBIX BEIECTBAX: XHUpax, OClKax, YriIeBoJaX — M UX pPOJH B JKU3HH
yeyoBeka. MarepuaibHOE E€IUHCTBO OPraHMYECKUX W HEOPTraHUYECKUX

COEeIUHEHUI

Kpemuuii, ero ¢Qusnueckue ©u XUMHUYECKHE CBOICTBA, WOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. O0mue npeactaBieHust 00
okcuze kpemMHus(1V) n kpemuueBoit kucnote. CHIMKAThI, UX HCIIONb30BaHHUE
B ObITYy, MEOUIMHE, IPOMBIIUICHHOCTH. BaxkHeilme cTpouTeabHbIe
MaTepuabl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, ene300eToH. IIpobmembl
0€30I1aCHOTO MCIIOJIb30BaHUS CTPOMTEIbHBIX MaTepHajoB B IOBCEIHEBHOMH

KHU3HHU

XUMUYECKUH 3KCIEPUMEHT: U3ydEHHE 00pa3lloB HEOPIaHUYECKUX BEILECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEIEHNE KaUECTBEHHBIX pEaKLUi Ha XJIOpUJ-
MOHBl M HAOJIOZEHHE MPHU3HAKOB HMX MPOTEKAHHUS; OMBITHI, OTpa)karollue
¢du3nUeckre U XMMHUYECKUE CBOMCTBA raJIoOr€HOB M UX COEAMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUJIEOMATEPHUAIOB); O3HAKOMJIEHHE C 00pas3lamMH XJIOpPHI0B
(raJloreHu1I0B); O3HAKOMJIEHHME C oOpa3namMu cepbl M €€ COEAMHEHUSIMU
(BO3MOXHO HCTOJB30BAaHUE BHUIECOMATEPUATIOB); HAOIIOJEHUE TIpollecca
0o0yrauBaHUs caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOMN KHUCIIOTHI;
U3y4yeHHe XUMUUYECKHX CBOWCTB pa30aBIEHHON CEpHOI KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cyiab(ar-uoH U HaOIIOAeHHE NpuU3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa 1 ux
coeIMHEHUN (BO3MOXHO MCMOJIb30BaHUE BHIEOMATEPHANIOB), 0OpaszlaMu
a30THBIX U (ocOpPHBIX yA0OpEHMIt; odydeHne, coOupanue, pacrno3HaBaHue
U U3Yy4YEeHHE CBOMCTB aMMHaKa; MpPOBEJACHUE KaueCTBEHHBIX peakluil Ha MOH
aMMOHUS ¥ ¢ocdarT-MOH W U3yYeHHE TMPU3HAKOB MX MPOTEKaHMUS,
B3aMMOJICIICTBIE KOHIIEHTPUPOBAHHOMN a30THOM KHCIIOTHI C MEbIO (BO3MOXKHO
UCIIOJIb30BaHUE BHJEOMATEpPHANIOB); H3yYeHHE MOJeNell KpUCTAJUIMYECKUX

pemérok anmasza, rpadura, OQyIepeHa; O3HAKOMJIGHHE C IPOIECCOM




3.1

3.2

azcopOLnU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
POTHBOra3a; MoJydyeHue, coOupaHue, pacrlo3HaBaHHE U M3YYCHHUE CBOMCTB
VIJIEKUCIIOro Tas3a; MPOBEACHHE KayeCTBEHHBIX peakiuuid Ha KapOoHaT- u
CHWJIMKAT-UOHBl M H3Y4YEHHE NPU3HAKOB HUX IPOTEKAHUS; O3HAKOMIICHUE C
MPOAYKIHMEH CUIMKATHOW MPOMBIIIJICHHOCTH; PEUIeHHE SKCIIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHenIIe HeMETAJIbl U UX COETMHEHU
Mertaiubl 1 UX COEIUHEHUS

OO0mast xapaKTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBaHHH
ux nojoxeHus B Ilepumonmnueckoi cucteMe Xumudeckux snemeHtoB JI.M.
MenpeneeBa u ctpoeHust atomoB. CTpoeHre MeTauioB. MeTtaminueckas CBs3b
U METaUIMYeCKass KpUCTAUIMYECKas pemIETKa. IJIEKTPOXUMHYECKHU P

HaIpSKEHUN METaJlIOB

dusnueckue 1 XMMUYECKHEe CBOMCTBA MeTayuIoB. O0IIKe CrIocoObI MOTydeHUs
MmeTasuioB. [ToHATHE O KOPPO3UH METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIIUThI UX OT
koppo3uu. CruiaBsl (CTaib, YyryH, AOPATIOMUHUN, OpOH3a) U UX IPUMEHEHNE

B 6LITy H IIPOMBIIIJICHHOCTH

3.3

3.4

3.5

[lenounsle MeTaybl: nosiokeHue B [leproguueckoil cucteMe XMMHUYECKHX
snemenToB J[.M. MenzeneeBa; cTpoeHHE UX aTOMOB; HaX0XJI€HHE B IPUPOJIE.
dusnyeckre U XMMHUUECKHUE CBOICTBA (Ha puMepe HaTpus U Kanus). OKcuabl
U TUAPOKCUIBI HATpus U Kanus. [IpuMeHeHMe IETOYHBIX METalIoB U UX

COeTUHEHNN

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMK: TIOJIOKEHHE B
Ilepuoguueckont cucreMe xumuueckux a3emeHToB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXJCHUE B Npupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusl W Kaiublius. BakHeWimne coelIWHEHHsS Kalblus (OKCH],

TUAPOKCHI, coyH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

AmomuHuit: nonoxenue B llepuoanyeckoil CUCTEMe XUMUYECKUX AJIEMEHTOB
J.W. Menneneesa; cTpoeHUE aTOMa; HAaXOXKIeHUE B npuponae. Pusznueckue u
XUMHUYECKHE CBOWCTBA aIIOMHUHHS. AMQOTEpHBIE CBOWMCTBa OKCHAA W

THAPOKCHU A AJIFOMHUHHAA

3.6

Keneso: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMentoB J[. 1.
MeHnneneeBa; CTpOCHHE aToMa; HaxoxkAeHWe B mnpupone. dusnyueckue u
XUMHYECKHUE CBOMCTBa kene3a. OKCHIbI, THAPOKCUABI U comu xkene3a(ll) u

xene3a(lll), mx coctas, cBOICTBA U TTOTyUCHUE




3.7

XUMUYECKUH SKCTIEPUMEHT: O3HAKOMJIEHHUE ¢ 00pa3liaMy METaJlJIOB U CIIJIaBOB,
uX (U3NYECKUMH CBOWCTBAMU; M3YUYCHHE PE3YJIBTATOB KOPPO3UH METAIIIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMaTEPHAIIOB), 0CcOOeHHOCTEH
B3aUMOJICHCTBUSL OKCHUJA KalblUsl M HATpusi C BOAOW (BO3MOXKHO
MCIIOJIb30BaHUE BUAEOMATEPUANIOB); MCCIEIOBAHUE CBOMCTB KECTKOW BOJIbBI;
Ipoluecca TOpPEHMsI JKelle3a B  KHCIOpojAe (BO3MOXKHO HCIIOJIB30BAHUE
BUJICOMATEPHAJIOB); IPU3HAKOB NMPOTEKAHMSI KAUECTBEHHBIX PEAKIMil HA HOHBI
(Maraus, Kambis, amomuHus, nubka, xenesa(ll) u xenesa(lll), mexu(ll);
HaOJII0/IEHUE U OMMCAHKUE MTPOLIECCOB OKPAIlIMBAHUSA [ITAMEHU HOHAMU HATpPUS,
Kaiusg ¥ Kanblus (BO3MOXKHO  HCIIOJb30BAaHHE  BHUICOMATEPUATIOB);
uccienoBanre aMm(poTepHBIX CBONCTB TMAPOKCUAA AFOMUHUSA M THIPOKCH]IA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeime MeTamuibl

1 UX COCIUHCHUA»

XuMus u OKpYyXKaromasa cpeaa

4.1

4.2

HoBrie MaTCpHrajibl 1 TCXHOJIOTHH. BemectBa u MaTcpHuaJibl B HOBC@)IHGBHOﬁ
JKHU3HH YEJIOBEKa. XUMHSI U 300pPOBLE. besomacHoe nCIoabp30BaHIE BEIIESCTB U
XUMHNYCCKHX pCaKHI/Iﬁ B 6LITy. HCpBaﬂ nmoMomb IIpu XUHMHYCCKUX OKOrax U

OTpPaBJIEHUSX

OCHOBBI ~ 3KOJOIMYECKOH  TIpPaMOTHOCTU.  XHUMHYECKOE  3arps3HEHHE
okpyxarorieii cpenst [1JIK. Ponb Xxumun B perieHu# 5KOJIOTHYECKUX MPOOIIEeM.
[TpuponHble MCTOYHHUKHU YTIIEBOJOPOJIOB (yroijib, MPUPOAHBINA Ta3, HE(PTH),

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

4.3

XUMHUYECKUH SKCTIEPUMEHT: U3ydeHUE 00pa3lioB MaTepuaoB (CTEKIIO0, CIJIaBbI

MCTAJIJIOB, TOJIMUMECPHBIC MaTepI/IaJ'IH)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

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

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

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

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npoPecCHOHATBHON NESTEIBHOCTH, CBI3aHHBIX C XMMHEH
U COBPECMCHHBIMH TCXHOJIOTMAMU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAyKH, YTO TMO3BOJHUT OOYUYAIOIIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymiedl  mpodeccroHaTbHOU
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUILHOTO MpeAMeTa MPH TepeXxoJe Ha YPOBEHb CPEIHEro

o011ero oopa3oBaHus

2.1

Bnanenue cucteMoil XMMHYECKHX 3HAHUM H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXKHEHIINE XWUMHUYECKHUE TOHATHSI: XHUMHYSCKHUH JJICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHTEIbHBIE aTOMHAs U MOJEKYJIsIpHas
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHHUE, COJb (CPeAHssl), XUMHUYECKast
peaKuMs, peakUuu COECOUHEHHUS, PEAKIMM DPA3JIOKEHMS, peaKluu
3aMellleHus, peakiuu oOMeHa, TermoBol 3((deKT peakuuu, 3K30- U
SHIOTEPMHUUYECKUE PEAKIIUU, PACTBOP, MAcCOBasl J10JI1 XUMHUYECKOTO

9JICMCHTAa B COCIUWHCHHUH, MacCCoBasA 104 HW  INPOUCHTHAasd




2.2

2.3

KOHIIEHTPALIKs BELIECTBA B PACTBOPE, SIPO aTOMA, SJIEKTPOHHBIN CII0H
aToMa, aToOMHas OpOMTalb, PaJWyC aroMa, BaJEHTHOCTb, CTEIEHb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATEILHOCTD, TOJISpHAs
U HEIOJISIpHAsl KOBAJEHTHAsl CBsI3b, MOHHAS CBSI3b, METAJUIMUYECKAs
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs!, HOHHAsI, METaJJTUecKasl,
MOJIEKYJISIPHAs), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEAIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIHUCCOLMAIMs, pEeakUUd HMOHHOro oOOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMH,  OKUCIUTENb U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, JJIEKTPOJIH3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMbIE W HEOOpaTUMBbIC DPEAKIHH,
CKOpOCTh XUMHUECKOW peakiuu, katamuzatop, [IJIK, kopposus

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

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJIIDHAasT  TEOpUsdA,  TEOpUL

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocnoBamu 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
YIII€BOAOPOAOB (YIJis, IPUPOJIHOTO ra3za, HepTH) B OBITY, CETHCKOM
XO3sICTBE, Ha MPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YelOBeKa;  yMEHUe
MIPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHM3M 4Y€JI0BEKa M OKPYKAIOUIYIO IPUPOIHYIO CpENy

3.2

3.3

3.4

YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYIrUX

y4eOHBIX IPEIMETOB

HaJIMYUe OMbITa pabOTHI C PA3IUYHBIMA UCTOUHUKAMU UH(QOPMAIIH
0 XMMHUU (HaydHas M HAy4YHO-TIONMYJISIpHAs JIUTEpaTypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTHUBHO OLIEHMBAaTh HMH(OPMALMIO O BELIECTBAX, HUX

MNpEeBpaAllICHUAX W  [MPAKTHUYCCKOM  IIPUMCHCHHUUN u YMCHUC

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




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

A3bIKa XMMHHU JUTS COCTAaBICHHS (POPMYIT HEOPTaHMUYECKUX BEIIECTB,

4 YpaBHEHUH XUMHYECKMX pEaKlMil; OCHOBAMH XHUMHUYECKOM
HomeHkiarypsl (IUPAC u TpuBnanbHoi)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS eMeHTa B Ileproanueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHKAMH CTPOCHHUS aTOMOB

5 XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsja sapa, oOImee Yucio
AIIEKTPOHOB), paclpeAesieHUEM JJIEKTPOHOB IO SHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue O  NEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX JIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPULIATEIBHOCTS ),

6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IIOJIOKCHHUS D3JIEMCHTOB B
[lepuoanueckoit cucreme (B MaiblX MepUOJaX M TJIaBHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa

7 Ymenne knaccuumpoBarth:

7.1 XUMHUYECKUE FJICMEHTBI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEAKIIUH

8 YMeHue onpenensTh:

8.1 BaJICHTHOCTh M CTENEHb OKUCICHHS XUMUYECKUX DJIEMEHTOB, 3apsi

' MOHa

8.9 BUJ] XUMHUYECKOW CBSI3U M THUIl KPUCTAIUTMUECKOH CTPYKTYpHI B

' COETMHEHUSIX

8.3 XapakTep CPeJIbl B BOJIHBIX PaCTBOPAX BEHIECTB (KUCIOT, OCHOBAHU )

8.4 OKHUCJIUTEh K BOCCTAHOBHUTEIh

9 YMeHue xapakTepru30BaTh (GU3NIECKHE U XUMUYECKUE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPOA, Tpadut, ammas,

9.1 KpeMHu#, a3or, ¢docdop, cepa, XJop, HATpUH, Kaiuii, MarHui,
KaJIBITA, aTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PAacTBOPOB (Boja,

9 aMMHUaK, XJOPOBOJOPOJ, CEPOBOJIOPOMA, OKCHABI M THAPOKCHJIBI

MetaiioB |-l1A rpynn, amomunus, meau (1), nunka, xenesa (I u

I11), oxcuast yrnepona (I u 1V), kpemuus (1V), azota u pochopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
docdopHas, yroibpHas, KpeMHUEBAsI KUCIOTA U X COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEHICCTB B

3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHA, IPUMCHCHUEC BCIICCTB B

%3 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTCKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHBIE M HOHHBIE YPAaBHEHUS PEaKIuii,
B TOM YHCIIE:
10.1 peakiuii HFOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (Tpymm) HeOpraHU4YEeCKUX BELIECTB
104 MOJITBEPKIAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHue BBIYUCISTE (IIPOBOJUTH PACUEThI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIICCTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 JIEMEHTA B COSMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ta30B
114 M0 YpPaBHEHUSM XHMHYECKUX PEAKIUH W HAXOJHUTh KOJIMYECTBO
' BelecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO To3HaHus (HabmoaeHue,
191 HU3MEepeHHe, YIKCIIEPUMEHT, MOJICIIMPOBAHNE) TIPU U3YUCHUH BEIICCTB
' U XUMHYECKHUX SIBIICHHH; yMeHue chOpMyIHpoBaTh MpodieMy H
MIPETIOKUTE MYTH €€ PEIICHUS
199 6e3omacHO pabOThl ¢ XUMUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MoCyA0oH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUIaMu 0e301macHOTO obpareHus c BEII[ECTBAMH,
UCTIONIb3YEMBIMU B MMOBCEAHEBHOW JKU3HU, IPABIIIAMU MTOBEACHUS B
123 [EJSIX COSPECSHHS 370POBhSI M OKPYXKAIOIICH MPUPOIHON CPEIIbI;

IMOHUMAaHHEC BpCla (OHaCHOCTI/I) BO3ACHCTBHUS HA JXKUBBIC OpTraHNU3MBbI
OHpelleJ'IéHHBIX BE€IICCTB, crmoco0oB YMCHBIICHUA u

NpeaoTBpalICHUA UX BPpCIAHOT'O BO3ACHUCTBUS




13

131

13.2

13.3

Hanname MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUucC (1)I/I3I/ILICCKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMU SABJICHUSAMU, OIIBITHI,

WLTIOCTPUPYIOIIUE PU3HAKY MPOTEKAHUS XUMHUECKUX PEaKLnit
u3ydeHHe croco0OB pa3feneHHs cMecen

MOJyYeHHE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; MOJIy4EeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOWCTB; MOIYYEHHUE YIIIEKUCIIOrO Tra3a u

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

CBOMCTB

13.4

135

MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JoJien
pacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
¢denondranenna) sl ONpeaeNeHsl XapakTepa Cpelbl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBAaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJIEUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMU  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMU
OCHOBaHUSIMH, COJISIMU; IOJIYYEHHE HEpPAcTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOTO0 MeTajla JPYTMM M3 pacTBOpa COJH;
UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHNUYCCKUX COGﬂHHCHHﬁ)}; «3J’I€KTPOHI/ITI/I‘ICCK3$I
JAUCCOLIM AL, «BaxHelmye HeMeTauibl U HX COCOAUHCHUSAN,

«Baxaeime MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs peakLuil HOHHOTO OOMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOAHBIX PAaCTBOPAaX HMOHBI: XJIOPHI-, OpOMHI-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBI AMMOHUSI, MATHUS, KaJIBITHS, ATFOMUHHS,

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

14

VYmMmenue:




MPEJCTaBIATh pPe3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

141 JIOKa3aTebCTB, TPAUKOB M TAOIUI] M BBIABIATH SMIIUPUYECKHE
3aKOHOMEPHOCTHU
YCTAQHABIMBaTh  CBA3M  MEXAY  peaJbHO  HAOII0aeMbIMU
14.2 XUMHUYECKUMHU SIBJICHUSIMM M IPOLECCaMM, IPOUCXOIALUIMMHU B

MaKpoO- U MUKPOMHPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INIEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

YucTteie BemecTBa 1 cMecu. CrIocoObI pasziesieHus: cMecei

1.2

13

ATOMBI H MOJICKYIJIBI. Xumudgeckue 3neMeHThl. CHMBOJIBI XMMHYECKHX
9JICMCHTOB. HpOCTLIC " CJIOKHBIC BCIICCTBA.

Xumuueckass Qopmyna. BaneHTHOCTh aTOMOB XHWMHYECKHUX HIIEMEHTOB.

CTeneHb OKHCIICHUS

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNbLHAs aTOMHas Macca.
OrHocuTenbHas MOJICKYJIsIpHasd Macca. MaccoBas 701 XUMHAYECKOT0 dJIEMECHTA

B COCIMHCHHNU

1.5

1.6

KomuuecTBo BemectBa. Mok, MossipHas Macca. MoJsipHbIii 00bEM Ta30B.
B3anMocBsA3b KOIM4eCcTBa, MaCChl M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
@u3nyecKkue U XMMHUYECKHUE SBJICHHUs. XHMHUYECKasl peakuys U €€ IPU3HAKHU.
3aKOH COXpAaHEHHS MACChI BEILIECTB. XMMHUECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH u Ilepronnueckas cuctemMa XMMHUYECKUX DJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepmonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX HJIEMEHTOB
.. Menneneesa. [lepuonapl u rpynmbl. @U3HYECKHI CMBICT TOPSAKOBOrO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIILI JICMCHTA

2.2

Crpoenue atomoB. CoctaB aToMHBIX snep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX O00O0JIOYEK aToMOB TeEpBhIX 20 XHUMHUYECKHX HJIIEMEHTOB

[Tepuoanueckoit cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kajlus, Kalblus (paguyca aTOMOB, 3JIEKTPOOTPUIIATEIILHOCTH,
METAJUIMYECKUX M HEMETAaJUIMYECKUX CBOMCTB) M HUX COCIUHEHUUA B
COOTBETCTBHUH C TMOJOKEHHEM »3JeMEeHTOB B Ilepuogndeckoil cucreme

CTPOCHUCM HUX AaTOMOB

3.1

Ctpoenue BelecTa

Xumudeckasi cBsi3b. KoBaseHTHas (TOJisipHAsT ¥ HEMOJISIPHAs)  CBSA3b.
DNEeKTPOOTPULIATETbHOCTh ~ XMUMHMUYECKMX  3JeMeHTOB. VOHHas  CBS3b.

Meramnuueckas CBSI3b




3.2

Tunbel kpucrammuueckux pemérok (aToMHas, HOHHAas, MeTaIn4yeckas),
3aBUCUMOCTDb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PELIETKUA U BUAA

XHUMHYECKOU CBI3U

4.1

4.2

Baxueimue MNPpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCIMHCHNA. Mertamisl ¥ UX COCIUHCHUA

Knaccudukanus u HOMEHKJIATypa HEOPTaHMYECKHX COCAMHCHHIA: OKCHIOB
(coneobpa3syromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHsbIe) u
HecoJieoOpa3yroIrue; OCHOBaHWU (MIENOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHCJIOT (KUCIIOpOJICOMepkKAUE U OECKHUCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

Ou3nyeckue M XHUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAIUIOB:

BOZIOPO/Ia, XJIOpa, KUCIOpPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlud, Marausa U KaJblHA, aJIFOMUHUA, KCIIC34d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PsI HAIPSKEHUN METAJUIOB

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

XJIOpoBOAOpPOaa, CEPOBOAOPOaAA, aMMHUAKa

4.5

du3ruecKue U XMMHUYECKUE CBOMCTBA OKCHI0B HemeTamios: cepol (I1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuus(1V). [Tony4enue

OKCHUJ0B HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: metamwioB IA-IIIA rpynn, muaka, meau(ll) u

xemnesa(ll, 11). [TomyueHre OKCHIOB METAIIJIOB

XUMHYEeCKHE CBOMCTBA OCHOBaHUI M aM(OTEPHBIX I'MIPOKCHIOB (Ha IpUMeEpe
THAPOKCUIOB AalllOMHUHHUA, JKeJe3a, IuHKa). [lomydeHne OCHOBaHUU U
aM(}OTEPHBIX THAPOKCUIOB

OO6mme XUMHYECKUE CBOMCTBA KUCIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOIHOM,
CEPHHUCTOM, CEpHOMU, a30THOU, (HochHOpHON, KpeMHUEBON, YroabHOH. OcoObie
XUMUYECKUE CBOMCTBA KOHIIEHTPHUPOBAHHOMW CEPHOM W a30THOM KHCIOT.
[Tonyuyenue kucimor

OO6mme XxuMHUIECKHe CBOMCTBA cpenHux colier. [lomyduenue coneit
[Tonyuenue, cobupaHue, pacro3HaBaHUWE BOAOPOJA, KHUCIOPOAa, aMMHUaKa,

YIJICKUCIIOIO ra3a B na60paTop1/H/I

411

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

CITOCOOBI MMOJIYYCHHA MCTAJIJIOB




4.12

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

XuMmudeckue p€akuuu

5.1

Krnaccudukanus XUMHYECKUX peakuii O pa3InYHBIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQexTy, 1o

HM3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

5.3

5.4

5.5

TemnoBoit 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUU. TepPMOXUMUUYECKHUE YPaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTENbHBIE peakiii. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipomecchl  OKHCIEHMS WM BOCCTAHOBJICHHS.  OJIGKTPOHHBIM  OanaHc
OKHCJIUTEILHOBOCCTAHOBUTEIILHON PEAKIIUN

Teopust 3EKTPOJUTHYECKON auccoanui. KaTnoHbl, aHUOHBI. DJIEKTPOJIUTHI
1 HEINEeKTPoJnThl. CUIIbHBIC U c1a0ble ANEKTPOIUThI. CTENeHb TUCCOIAIuN
Peakiuu nonnoro oomeHa. YciioBusi IPOTEKaHUS PEaKIUi MOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA pCaKHI/Iﬁ

Xumus 1 OKpYyKaromasa cpelia

6.1

BemectBa u Martepuansl B IIOBCEJHEBHOW JKM3HM YelOBeKa. besomacHoe
HCIIOJIb30BAaHUE BEILECTB M XUMHUYECKHX pEaklUuid B J1abopaTopuu U OBITY.

HepBaﬁ IIOMOIIb IIPU XUMHUYCCKHUX OKOIraX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpYXKaroleil cpeapl (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MpeaoTBPAIICHUS
[IpenenpHas nomyctumasi kouuneHTpauus BemecTB (IIK). Pomp xumuu B
pelIeHUU HKOJOTHYECKUX TMpolieM. YcuieHHue NapHUKOBOTO dddekra,

Ppa3spymieHue 030HOBOT'O CJI0A

6.3

6.4

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COSAUHEHUN B
OBbITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CeIbCKOM XozsicTBe. [IpumMeneHue
METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOPAJIOMHUHHI, OpoH3a) B OBITY M
MIPOMBIIIICHHOCTH MX coequHeHni. [ToHsaTHe o Koppo3uu MeTaioB, OCHOBHbIE
CIOCOOBI 3aIIUTHI X OT KOPPO3UU

[IpupoaHblE HMCTOYHUKH YTIEBOJOPOJIOB (Yrojib, MPUPOAHBIN ra3, HE(Tb),

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

6.5

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKMX BEHIECTBAX KAaK O COCIUHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAast KHCII0Ta).
[TousiTHE 0 OMOTOTUYECKH BXKHBIX BEIIECTBAX: JKUPAX, OENKaX, YIIeBoAaX — U UX

POJIM B )KU3HU YCITIOBCKA




Pacuértrr:

7.1 o ¢hopMysaM XUMHUYECKUX COSTUHEHUN
1.2 Macchl (MacCoBOM) JI0JIM PaCTBOPEHHOTO BEILIECTBA B pacTBOPE
7.3 10 XUMHUYECKUM YPaBHCHHSAM




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

Xumus, 8 knace/ Epemun B.B., Ky3emenko H.E., JIpo3nos A. A. u npyrue; noa
penakuueit Jlynuna B.B., AkunonepHoe o6miectBo «31atenbeTBo
«IIpocsemenue»

Xummus, 9 xknace/ Epemun B.B., Ky3emenko H.E., Jlpo3nos A. A. u npyrue; moa
penakiueit Jlynuna B.B., AkumonepHoe o61iectBo «3m1arenbeTBo
«ITpocsemienue»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

VY4eOHO-MeToANYECKOE 0OEeCIeueHUE MPOLIECCOB MIPETIOAABAHMS XUMUH,
Oouonoruu, (PU3NKU Ha YPOBHSAX OCHOBHOI'O OOIIETO U CPEAHETO OOILIETro
00pa30BaHus C BKIOYEHUEM JOMOTHUTEIBHOIO HHKEHEPHOTO KOMIIOHEHTA :
Meroamyeckue pekomenaauuu. — M. : ®I'BHY «MHcTuTyT conepxanus u
METO/I0B 00yueHus», 2024. — 73 c.

Cucrema OLEHKH JOCTHXKEHHN IUTAHUPYEMBIX MPEIMETHBIX PE3YJIBTATOB OCBOCHUS
yueOHoro npenMera «Xumus». OCHOBHOE 00111ee 00pa30oBaHUE : METOJUUECKHUE
pexomengaiuu. — M. : ®I'BHY «MHCTUTYT conepx’aHusi U METOJI0B OOYUSHUS»,
2023. — 55 c.: un.

JlocTrkeHne MeTanpeIMETHBIX PE3yJIbTaTOB B paMKaxX M3yUYEHUs TPEAMETOB
€CTEeCTBEHHO-HAy4YHOT0 0JI0Ka (OCHOBHOE 0011Iee 00pa30BaHUE) : METOJUYECKUE
pexoMeHgauu. — M. : ®I'BHY «MHCTUTYT conepx’aHusi U METOJI0B 00yUEHUS»,
2023. - 136 c.: un.

Xumus (yriryoseHHbIl ypoBeHb). Peanu3zanus tpedboBannii ®I'OC ocHoBHOTO
oO1ero o0pa3oBaHus : METOUYECKOE mocooue st yuutens. — M. : ®I'BHY
«MHCcTUTYT cTpareruu pa3zButus oopazoBanus PAOy», 2022. — 97 c.: u.
[IpenonaBanue ecTeCTBEHHO-HAYYHBIX PEIMETOB B YCIOBUSIX OOHOBIICHHUS
coJiepkaHus o01ero ooOpazoBaHus : MeTouueckoe nocodue. — M. : ®I'BHY
«MHcTuTyT cTpareruu pazsutus oopazoBanus PAOy», 2021. — 184 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

®I'MC "Mos mikona" https://myschool.edu.ru/
SKmacc https://www.yaklass.ru/
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