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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrPaMMbl OCHOBHOTO 0OIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON padoueii MporpaMMbl BOCTIUTAHUS
U ¢ Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IpPOrpamMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, OMNpeaeNaseT BO3MOXKHOCTH IMpeaMeTa Ui
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O00YyYaromerocs MO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnune xumuu:

CIIOCOOCTBYET  peajiu3alldd  BO3MOXKHOCTEH i1 CaMOpa3BUTUSI U
dbopMHpoOBaHUS KYJIbTYpbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
OKCIEPUMEHTAIIbHBIX M MCCJIEAOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHN €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;



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

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECHEUMBAIOTCS CHEIU(UKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOpPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
INOHATUN O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUI O XUMHYECKOU
peakuun. OO0€ 53TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHLHUILY
NOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepunognyeckoro 3akona /. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPACCMATPUBAKOTCA HA OCHOBE HMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENHHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOJHSS (PYHKIIMU OOBSICHEHUS! U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yyeHue XUMUU MPOMCXOAMUT C MPUBJICUYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4YEOHBIX mpeameToB: «Okpyxaromuid mup», «buonorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOTro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUM —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIIHii, B
GbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHLHBIX YMECHHUH U X TPUMEHEHUH B YI€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1, KaK:

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

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHCTEeMaTHYEeCKOEe MPUOOIICHHE
OOyJarommxcss K CaMOCTOSTEIBLHOW TO3HABATEIBLHON JEATEILHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTBITa PAa3HOOOPA3HON NEATEITLHOCTH, MO3HAHWS W CaMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICATCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW ©  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJIB3YsS 3HAHUS W OMBIT, MOJYYCHHBIC MPH H3YUICHHH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON YKU3HU U TPYAOBON
NEeSTEeITbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1e71eco00pa3HOT0 TOBEICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIsSs M HAMPABICHHOCTH JaIbHEHIIIETO
oOy4eHus.

OO11ee 9ncio YacoB, OTBEACHHBIX TSI M3YYCHHS XUMUU Ha YPOBHE OCHOBHOTO
oOmiero oOpazoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HaHHWS B XUMHH. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie 1 CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENbHAsA aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacué€rel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCY/I0H, MpaBUiaMu pabOoThl B JIAOOpAaTOpPUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMoieiicTBre xkene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONMUCaHWE  pe3yJbTaTOB  MPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BenecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenune kucimopoaa. CrnocoObl
MOJIy4eHHUs] KUclopoda B JabopaTopuu W TPOMBIIUIEHHOCTH. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennoBoit 3h(heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHrne 030HOBOTO CIOSL.

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

Monsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllleHHbIE M HEHACBIIIEHHBIE PAcTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4deiioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHUYECKUE CBOKCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coneil. @U3NYECKUE U XUMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYCHHE CBONCTB KHUCJIOPOJa, HAOIIOJCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (moxkapa), 03HaKOMJICHHE C 00pa31laMH OKCUJIOB M OTICAHUE
WX CBOMCTB, TMOJy4Ye€HHE, COOMpaHHE, pACIO3HABAHME M U3YYEHUE CBOWMCTB
BOJIOpo/a (TOpeHwue), B3auMo/ieicTBre Bojopoia ¢ okcuaom meau (1) (Bo3zmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPENECIEHHOW MACCOBOM JI0JIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOEHUE N3MECHEHHUSI
OKpACK{ MHJIMKATOPOB B PaCTBOPaxX KUCIOT M IIEJI0UYEH, U3YUEHUE B3AUMOIAECHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEUTpaNIU3alMU, IOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljla IPYyTrUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiilne KJIacchl HEOPraHUYECKUX COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
yaiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBA3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3akoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuoanas u qiauHHonepuoaHas popmel [lepuoanueckoit
cucteMbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIIbL.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUYEK aTOMOB TMepBbIX 20 XHMHYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XMUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnyeckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUA paJuyca aTOMOB XHUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYNIIaM U IEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [leproanyueckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAsT W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETaJUIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHM KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie céasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHUSA: HAYYHBIA (DaKT, TMIIOTE3a, TEOpHS,
3aKOH, aHalu3, CHHTE3, KilacCU(UKAIMA, TEePUOJUIHOCTh, HAOIIO/ICHNUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIEb, SBICHHE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MUecKre BEIUYMHBI, €IMHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

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

9 KJIACC

BemecTBo M XUMHYeECKasi peaKkIHs

[Tepronnuecknii 3akoH. [lepuoanueckasi cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUM C TIOJIOKEHHUEM »3JIeMeHTOB B llepuoguueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanusa 1 HOMEHKJIaTypa HEOPraHWYECKHUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYEeCKUX
COEJIMHEHUI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOLIMX B pEAKIMH BEUIECTB, MO TEIUIOBOMY 3(p(deKTy, Mo
VU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUIECCKIE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonste 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE ~ PEaKLMM,  JJIEKTPOHHBIM  OajaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHue  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii ¢  HCIOJIb30BAaHMEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMAIMN BEUIECTB C PA3JMYHBIMU BHJIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE NPEICTABICHUNA 00 3IEKTPOIUTUUECKOMN TUCCOUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura u anmasza), CIOKHBIX BEIECTB
(xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIOJIb30BaHUE BUAECO MAaTEPUajIOB), IMPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOIINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKUX  BELIECTB C  MOMOUIbIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OO6mrast xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uiesnodamu). Xyopoonopod. ConsHas KHUCIOTa,
XMMHWYECKME CBOMCTBA, IIOJy4YeHUE, MNpuMeHeHue. JlelictBue xjaopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE cTerneHu okucieHus. CTpoeHue M (pu3myeckue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (001IME KaK MPEACTaBUTENS
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IMPOMBIIIUIEHHOTO CHOc00a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kuciaoTbl. CoJMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuoH.
Haxoxnenue cepbl M €€ COCNUMHEHUUW B TIpUpOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolel Cpelbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeI0TBPaIEHHUS.



OOmas xapakrtepuctuka 31eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHHA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MONMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ TMOodydyeHHe, (QU3NUECKUe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH AMMOHMSI B KAYECTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHNE OKPYIKAIOIIeH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pochopa, guzndeckue u xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas xuciora, Gu3nuecKue U XUMHYECKHE CBOWCTBA, MOJIYYCHHE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/1, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AncopOLus.
Kpyrosopor yrinepoga B mnpupoge. Oxcunbl yriepoaa, ux (uU3Myeckue u
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIC OpPraHuW3Mbl, IMOJyYCHUE U
IpUMEHEHHE. DKOJIOTHYecKue Npo0iieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIA A(d@ekT. YroapHas
KHCIIOTa U €€ CONM, UX (PU3NYEeCKHe UM XMMHUYECKHE CBOMCTBA, MOJYyYECHHE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH M CEIbCKOM XO35UCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KMpaX, OeNKax, yrieBojax — U ux
poJiMi B JKM3HM 4eJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COETMHEHUM.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJyYEHHE H
npuMmeHenue. CoequHeHus KpeMHus B pupoje. O0uiue mpeacraBieHust 00 OKCuae
kpemuus (1V) u xpemuueBoit kuciore. CUITUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBIIIUICHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAYE€CTBEHHBIX PEAKIUi Ha XJIOPUJ-MOHBI U HAONIOICHUE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TaJOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoliecca O0YTIIMBaHUs caxapa MoJi 1eUCTBUEM KOHLIEHTPUPOBAHHOU
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHUN (BO3MOKHO MCIIOJIb30BaHUE BUCOMATEPUAIOB), 00pa3iaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, mojsydeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB aMMHakKa, NPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-uoH W U3ydEeHHE TIPU3HAKOB UX MPOTEKAHUSA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHOW Aa30THOW KHUCJIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (ymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIydEHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW HPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3aJad Mo Teme «BaxxHeiiine HeMeTallibl U HX
COCTUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtaynyeckasl CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHUs: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUI, OpOH32)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[[lenounble MeTambl: nonokeHue B [leproanueckoil cUCTEME XUMUYECKUX
anemeHToB . . MenneneeBa, CTpoeHHME MX aTOMOB, HAXOXJIECHUE B IPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanusi). OKCUIbl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepnoanueckoiut cucreMe xumudeckux 3yiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJ€HUE B Ipupojie. PU3NUEeCKUe U XUMUYECKUE CBOMCTBA MAarHus U



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, cTpoeHHE artoma, HaxoxaeHue B mpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUIA U THAPOKCUIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aTroMa, HaxXOXAeHuWe B mnpupoae. dusnueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKCcUu b, THAPOKCH b U comu xenesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3YJbTATOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJICUCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha HOHBI: MArHHS, KAJIbIUS, AJIIOMUHUS, ITMHKa, sxere3a (11)
u xenesza (lll), menu (Il), HaGmomeHne M ommMcaHue IMPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClIeJ0BaHUE aM()OTEPHBIX CBOMCTB TUAPOKCUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «BaxHelmue
METAJUJIbl U KX COCIUHEHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesibHas IOomycThUMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemeHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuasoB (CTEKJIO, CIJIaBbl METAIOB, MOJIMMEPHbBIC
MaTepualbl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXnpeaIMETHBIX CBA3€M MPU M3YYEHHM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusznka: MaTepus, aTOM, JICKTPOH, IIPOTOH, HEHTPOH, HOH, HYKJIH/I, H30TOIIHI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, — TUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSTHUE BEIECTBA, I'a3, paCTBOP, PAaCTBOPUMOCTb, KPUCTAJUTHYCCKAS
peméTKa, CIuIaBbl, (PU3MUYCCKHE BCIIMYUHBI, €AUHHUIIBI M3MEPCHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunHTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaTbl, TOPHBIE TTOPOIbI, TOJIC3HBIC
HCKOMaeMbIe, TOIUIMBO, BOJIHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHWS 3HAYEHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX IS TEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAEATEILHOCTH MPU BBIIOIHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3aJ1au, BBINOTHEHUH XUMHYECKUX SKCIIEPUMEHTOB,
CO37[aHUH Y4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO M B3aMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJCHUE
M MOCTYNKH CBOMX TOBApHUIIEH C IMO3UIHAH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKU U COCTABISIOLIME
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIIPAaBOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TO3HaHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CHOCOOHOCTH K  CcamMO0OOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBBI 00pa3 >KU3HHU, OCO3HAHUE IOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii U Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYAIbHOM TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHus C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IEATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 11€TIECO00pa3HOe OTHOUIEHHE K MPUPOJIE KAK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, NOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBuiI 0€30MACHOTO MOBEECHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaLIHSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOIHON CPENOH, I MOBBIIEHUS
YPOBHSI  AKOJIOTMYECKOW  KyJNbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTaTOB BBIIEISIOT 3HAYMMbIC JIIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHsI, TIPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTAMH HW3Y4YCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJIECIBHBIX MPEJCTABICHUN BBIABIATh U XapaKTepU30BaTh CYIIECCTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalIoJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 000O0IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3lInYHbIE METOJbl M 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BAaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpoBaTh B Ipolecce Yy4yeOHOW U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHMSI 33]1aBaTh BOIPOCHI (B XO€ Auajiora U (WIN) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi Tembl, (POPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJNaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

yMEHUSI YYE€OHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIIEIOBAaTEIbCKOM  JCATENBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIMUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CollepKaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYalOIMMHCS Hay4yHblE€ 3HAHMS, YMEHUSI U CHOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kj1acce npeMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiacCUuPUKAMs peakiui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAST U HEMOJISIpPHASI KOBAJICHTHAS CBSA3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIMKY JUJISI COCTaBJICHUS (Qopmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsi3M (KOBaJEHTHAasT M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIca Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnma)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux siemernToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsia sapa, o0Iee 9uciio AIEKTPOHOB U
pacnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

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

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOM JCSITCIIBHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPEHHEe, MOJICIHUPOBAHUE, SKCIICPUMEHT
(peaJibHBINA U MBICIICHHBIN);

CJIEIOBATH IMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OpaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBIOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKHX OMBITOB TI0 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (eHOI(PTAIEUH, METUIOPAHK

U ApyTHE).

K xonIy o0yueHus B 9 Kjiacce npeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHUOH, IPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTaindeckas peneérka, Koppo3usi METaJIOB, CIUIABHI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYCTUMas KOHIIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBjiCHUS Gopmyl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUA;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIACCy CO€IMHEHUN 1o ¢dopmyaM, BHI XUMUYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noArpynna (A-rpynma)» U «1modoyHas
noarpynmna (b-rpymnma)», manbie u OONbIIME MEPUOJABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIHME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHM;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa Mo ¢dopmylie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

COOJTI0IaTh TIPABHUIIA MTOIH30BAHUS XUMUYIECKOHN TIOCYA0H 1 Tab0paTOPHBIM
obopy/ioBaHMEM, a TakKXe TMpaBwiaa oOpalieHus C BeEIIeCTBAMH B
COOTBETCTBMM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TTOATBEPIKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, Qocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIIMTEIIBHOM IEITEIPHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peakmuii, E€CTECTBEHHO-HAyYHbIC METOABI TO3HAHUS — HaOIIOICHHE,
U3MEpPEHNEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEabHbII U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemiectBa u xummuueckue 15 1 bubnnoreka IIOK
' peakuuu https://m.eds00.ru/7f41837¢
Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB

Boznyx. Kucnopoz. [lonsitue bubnnorexka HOK
2.1 6
00 okcHgax https://m.edsoo.ru/7f41837c
Bognopoga. Ilonstue o bubmuoreka [JOK
2.2 8 1
KHCJIOTaX M COJNISX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka [IOK
' OCHOBAHHUSAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jgemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn


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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoteka LIOK

31 XHUMHYECKUX dj1eMeHToB /I, U. ! https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHne aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmotexa [JOK
https://m.edso0.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKLINH
bu6mmoreka [IOK
Hroro nio pasaeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakKTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [IOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o pazneny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bub6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edso0o.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcesbl
1 [Ipeamer xumun. Pons xumuu B 1 bu6nunorexa LIOK
JKU3HH YeioBeka. Tena v BelecTBa 02.09.2025  https://m.edsoo.ru/ff0d210c
5 [ToHsTHE O METOIaX MO3HAHUS B 1 bubnunoreka LIOK
XUMHHU 02.09.2025  https://m.edsoo.ru/ff0d227e
[IpakTrueckast padora Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu u 1 Bbu6mmotreka [JOK
npuémbl 00paIeHNs C 09.09.2025  https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTIOBAHUEM
4 YucTeIie BEMECTBA U CMECH. 1 bubnmorexa LIOK
Crnioco0nI paznieneHus cMecei 09.09.2025 | https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Pa3genenue cmeceii (Ha mpumepe 1 bubmmorexa [TOK
! . prMep 16.09.2025  https://m.edsoo.ru/ff0d28c8
OUYMCTKH MOBApEHHOM COJIN)»
6 ATOMEI 1 MOJIEKYJIbI 1 bubmmorexa [TOK
4 16.09.2025 = https://m.edsoo.ru/ff0d2a6c
7 XuMHu4decKue 3J1eMEHTHI. 3HaK! 1 bubmuoreka [{OK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 23.09.2025  https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOXKHBIC BEIIECTBA 1 bubmorexa [JOK
P B 23.09.2025  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOIIEKYJIIPHOC YUCHUE 1 bubmorexa I[JOK
YVIPHOE Y 30.09.2025 https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XuUMuyeckas popmyiia.

bubnunorexa LIOK

10 BajieHTHOCTh aTOMOB XUMHUYECKHX 30.09.2025  https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTtHOCuTeNbHAs aTOMHAs Macca.
11 OtHOcHUTEIbHAS MOJICKYJISIpHAS bubmorexa HOK
YIp 07.10.2025  https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10511 XMMUYECKOTO bubnuoreka [{OK
AJIEMEHTa B COCIMHEHUU 07.10.2025  https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemectBa. Moib. bubnunoreka LIOK
Momnspnas macca 14.10.2025  https://m.edsoo.ru/ff0d5230
14 du3nyecKue U XUMUYECKHE SIBJICHHUS. bubnunoreka LIOK
XumMuyeckas peakius 14.10.2025 @ https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yCciI0BHs IPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEaKIui 21.10.2025  https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubmuoreka [IOK
XVMHYECKUE YpaBHEHUS 21.10.2025  https://m.edsoo.ru/ff0d3b88
BrIunciaeHus KOJIUYECTBA, MAcChI
17 BEIIECTBA 10 YPABHECHUSM bubmmorexa [TOK
» P . 11.11.2025  https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKIIHii
Knaccudukamnms xumuaeckux
18 €aKINI (COAMHEHMUS, PA3IIOKEHHSI bubmmorexa LIOK
peait A P ’ 11.11.2025  https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0eHNE 1 bubmmorexa [JOK
" ARET. 270001 18.11.2025 https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3alus 3HAaHUI
20 KonTtponbHas padora Nel o reme bu6muoreka [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 18.11.2025  https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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Bo3ayx — cmech razos. Cocras

bubnunoreka LIOK

21 BO3J1yXa. KHCI0pOZL — S1eMeHT H 25.11.2025 @ https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
duznueckre 1 XUMUYECKUE
29 CBOMCTBa KHUCJIOpOJia (peaKkuu bubmmoreka [JOK
okucieHus, ropeaue). [lonstue 06 25.11.2025  https://m.edsoo.ru/ff0d4614
OKCHUIAX
Croco0s!I oiryue ciopoja
23 JI;60 aTB(; r;:: Z{H H:;I)I;EIJiIerH(iT:I Bubmiorexa OK
patop p ’ 02.12.2025 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- 02.12.2025  https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUYICCKUX PEAKITUSIX
TomnuBo (HedTh, yroab U METaH).
25 3ar 513H61§1/1e(11;o3 o a, CIT0COOBI iro bubnnorexa [IOK
p yxa, 09.12.2025 = https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[Ipaktrueckas padora Ne 3 o treme
26 «ﬁon eHUue U 12061/1 aHue bubnmorexa IOK
i P . 09.12.2025 @ https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3y4YeHUE €T0 CBOHCTBY
97 Bonxopon — anemeHT u mpocToe bubmmnoreka HOK
BemecTBo. Haxoxxnenue B mpupoie 16.12.2025  https://m.edsoo.ru/ff0d4ddo
dusznueckre U XUMHUUECKUE
28 cBolicTBa Bogopoaa. [IpumeHenue bubnnorexa [JOK
Aopoxa. 1p 16.12.2025  https://m.edsoo.ru/ff0d4ddo
BOJIOpOJA
29 TTousiTHEe 0 KUCIOTAX U COJIIAX bubnmorexa LOK
23.12.2025 | https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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Croco0bl mosTy4eHus: BOJOPOa B

bubnunoreka LIOK

30
naboparopuu 23.12.2025  https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme

31 «[Tonydyenue u cobupanue Bogopoa bubmmorexa LIOK

e 1P HOPOAA, 30.12.2025  https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €TI0 CBOMUCTBY»

32 MoutsipHbIii 00bEM ra30B. 3aKOH bubnmnoreka HOK
ABoranpo 30.12.2025  https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIHYECTBA

33 BEII[ECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [IOK

. . Y 13.01.2026  https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA HIIK 00BEMY
Brruucnenust 00b€MOB ra3oB 1o

34 ABHEHMIO PEAKIIMU HA OCHOBE bubmmorexa [IOK
yp “p i 13.01.2026 = https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B

35 DU3NYECKUE U XUMUYECKHUE bubmuoreka [{OK
CBOMCTBA BO/IBI 20.01.2026  https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [TonsiTue 06 bubmmnoreka HOK
WHJIUKAaTOpax 20.01.2026  https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTes.

37 HackiiienHbie 1 HEHACBIIICHHBIC bubmmoreka IIOK
pacTBOpbl. MaccoBas 0Jisl BEeIeCTBa 27.01.2026  https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas pabora Ne 5 o Teme

38 «ITpuroroBieHue pacTBOPOB ¢ bubnuotexa [JOK
onpeeNEHHOI MacCOBOM J10JIei 27.01.2026  https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA

39 KonTponbnas padorta Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bomopon. Boga» 03.02.2026 @ https://m.edsoo.ru/ff0d6342
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Oxcuppl: cocTaB, KiIaccupuKarms,

bubnunoreka LIOK

40
HOMEHKJIaTypa 03.02.2026  https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XMuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ 10.02.2026 = https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoOBaHHUS: COCTaB, KJIacCCU(PUKAIIHS, bubmuorexa [IOK
HOMEHKJIaTypa 10.02.2026  https://m.edsoo.ru/ff0d67ca
43 [TosryueHne U XUMHUYECKUE CBOKCTBA Bbu6mmoteka [JOK
OCHOBaHMI 17.02.2026  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6nmnorexa LIOK
HOMEHKJIaTypa 17.02.2026 = https://m.edsoo.ru/ffOdfee2
45 [lonyyeHue u XUMHYECKUE CBOMCTBA bubnuorexa [IOK
KHUCJIOT 24.02.2026  https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéIf HHOJI )CHI/I}I XI/IMI/I‘{Z(I;)KI/IC bubmorexa HOK
y YA 24.02.2026  https:/m.eds00.ru/00ad9474
CBOMCTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUUYECKHIX 03.03.2026  https://m.edsoo.ru/00ad9b7c
COEIMHEHU D)
I'eneTnyeckas cBsI3b MEXITY
48 KJIACCAaMH HEOPTraHHYECKHUX bubmorexa [JOK
. P 03.03.2026 | https://m.edsoo.ru/00ad9a50
COCTUHCHUI
49 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HAHUH 10.03.2026  https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 no treme
50 "OCH(I:BHLIC KJII;CCBI HEOpPraHHYeCKUX bubmorexa [JOK
P 10.03.2026 = https://m.edsoo.ru/00ad9ela

coenuHeHun"
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[TepBbIe MOMBITKY KIIACCUPUKAITUU

bubnunoreka LIOK

>1 XHMIHECKIX dileMen10. Homstie o 17.03.2026  https://m.edsoo.ru/00ad9ffa
IpYIIAax CXOJHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH U
52 [lepnoauueckast cucrema Bbu6mumotexa [JOK
XUMUYecKkux anemeHTos Jl. U. 17.03.2026 = https://m.edsoo.ru/00ada52c
Meunpeneena
53 [Tepuoapl, rpynmsl, MOATPYIIIbI bubmmorexa [JOK
24.03.2026  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubmmoreka [JOK
saep. M3oTomsl 24.03.2026 | https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UEK
55 aToOMOB 3J1IeMeHTOB [lepuoanueckoit bubmorexa LIOK
07.04.2026  https://m.edsoo.ru/00ada6bc
cucremsl J. 1. MeHnaeneeBa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA MO €r0 MOJIOKEHUIO B bubmuoreka [IOK
[Tepuoanueckoii cucreme /1. U. 07.04.2026 | https://m.edsoo.ru/00ada824
Menpeneesa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKH U MIPaKTUKHU. []. bubmuoreka [IOK
N. MenneneeB — yu€HbI, IeAaror u 14.04.2026 = https://m.edsoo.ru/00ada96e
rpakJIaHUH
PesepBurlit ypok. O600111eHNE U
58 CI/ICTEM&TI/ISZII:I)I/ISI 3HaHI/H7IIlI / bubmorexa HOK
. 14.04.2026  https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas padboTa
59 KonTtponbHas padora Ne4 o reme bu6muoreka [JOK
«CTtpoenue aroMa. XuMUUECKast 21.04.2026  https://m.edsoo.ru/00adb486


https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486

cBs13b» / Beepoccuiickas
npoBepoyHas padoTta

60 DIIEKTPOOTPULIATETILHOCTH aTOMOB 1 bubnmnoreka HOK
XUMHYECKUX JIEMEHTOB 21.04.2026  https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
o1 Horast XHMHHECKas! CBAD L 28.04.2026 https://m.edSO(I)_.[ru/OOadac34
62 KoBanenTHast nonsipHasi XuMu4eckas 1 Bbu6mumotexa [JOK
CBSI3b 28.04.2026  https://m.edsoo.ru/00adaab8
63 KoBasientHas HenossipHas 1 bubnuorexa [IOK
XUMHUYECKas CBSI3b 05.05.2026  https://m.edsoo.ru/00adaab8
bubnuorexa [IOK
o4 CTereHt OkuCIeHILA L 05.05.2026 https://m.edsogru/OOadanS
65 OKHCITUTEIIbHO-BOCCTAHOBUTEIIHHBIC 1 bubnnorexa [{OK
peakiuu 12.05.2026  https://m.edsoo.ru/00adb076
bubnuoreka [{OK
66 OKHCAHTEINH H BOCCTAHOBHTCIIH L 12.05.2026 https://m.edsocL).IrUIOOadbOYG
PesepBHslit ypok. O60011eHNE U
67 CHUCTeMaTH3allusl 3HaHUH 10 TEME 1 bubmuoreka [{OK
«CTtpoenue aroMa. XuMUUecKast 19.05.2026 = https://m.edsoo.ru/00ad9ch2
CBSI3b)»
68 PesepBHblit ypok. O0001IeHNE U 1 bu6moteka [JOK
cHUcTeMaTHU3aIs 3HaHUI 19.05.2026  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[MTPOT'PAMME
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9 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bubnnorexa [JOK
XUMUYECKUX emeHToB /], U. 02.09.2025  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MCHCHUH

2 CBOMCTB XUMHUYECKUX DJICMECHTOB 1 bubmorexa HOK

. 02.09.2025  https://m.edsoo.ru/00adb6hb6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 Bbu6mmoteka [JOK
HEOPraHWYECKHUX BEIIECTB 09.09.2025 @ https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPUCTAITTINYECKUX PELIETOK 09.09.2025  https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme
«[ToBTOpEHue u yrnyoaeHue

5 . 1 1
3HaHUI OCHOBHBIX pa3zesioB Kypca 16.09.2025
8 kimacca»

Knaccudukanms XuMuaeckux

6 eaK I/Hgl) o HaBJII/I‘{HBIM 1 bubmmorexa [IOK
peartl P 16.09.2025  https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eakiuu. [ToHsITHE O TOMOTE€HHBIX 1 bubmorexa [IOK
peattn. 23.09.2025  https://m.edsoo.ru/00adbe9a

U I'CTCPOICHHBIX PCAKIUAX
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TlonaTue o XMMHUYECKOM
paBHOBecur. DakTOphI, BIUSAIONINE

8 Ha CKOPOCTh XMMHUYECKOHN peaKIu bubmorexa HOK
P peart 23.09.2025  https://m.edsoo.ru/00adc28c
1 TIOJI0KCHUE XUMHYECKOTO
paBHOBECHs
9 OKHCIUTEIBHO- bubnunorexa LIOK
BOCCTaHOBUTEJIBHBIE PEAKLIMU 30.09.2025  https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIIUTHYECKON
10 ncconuanuy. CUIBHBIC U cl1a0bIe bubmorexa [JOK
A HHat. 30.09.2025  https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HoHHbBIe YpaBHEHUS PEaKIUi bubmorexa [JOK
P peaxtt 07.10.2025 @ https://m.edsoo.ru/00add448
XHUMUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHMI B CBETE NIPEICTABICHUIM bubmmoreka [JOK
00 2JIEKTPOJIUTUYECKON 07.10.2025  https://m.edsoo.ru/00add5d8
JIACCOLMAIIIN
XUMUYECKHE CBOMCTBA COJICH B
13 CBETE MpEICTaBICHUH 00 bubmorexa [TOK
peAt N 14.10.2025  https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU
14 IloHsTHE O TUAPOIIM3E COJICH bubmorexa HOK
AP 14.10.2025  https://m.eds00.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3 A bubnuoreka [{OK
3HAHUUI 21.10.2025  https://m.edsoo.ru/00addd12
[TpakTuueckast paborta No 1.
16 «PelieHne SKCIepuMEHTAIIBHEIX bubmorexa I[JOK
P 21.10.2025  https://m.edsoo.ru/00addbfa
3a7a4»
17 KonTponbnas padorta Ne2 o teme bu6muoreka [IOK
«DQIEeKTpOIUTHYECKAs 11.11.2025  https://m.edsoo.ru/00addecO
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aucconuanis. XUMUYECKUE
peaKkuuu B pacTBOpax»

OOm1ast xapaKTepUCTHKA

bub6numoreka [IOK

1 . X %
8 FAIOTCHOB. AMMITACCIHE CBONCTRA 11.11.2025 https://m.eds00.ru/00addfe2
Ha TIpUMepe XJIopa
Xnoposoaopod. ConsHas KMCIIOTA,
19 XI/IMII/)IIIGCITI/IS cIB[ofICTBa HOJIyUYEHUE Bubmaorexa ITOK
’ i ’ 18.11.2025  https://m.edsoo.ru/00ade104
MIPUMCHCHUE
IIpaktrueckas padora Ne 2 o teme
20 «Tlion eHue COIjIHHOfI KHACJIOTHI buGnuorexa [IOK
i .. ’ 18.11.2025  https://m.edsoo.ru/00ade348
U3y4YeHHE e€ CBOMCTBY
Beruncnenus mo ypaBHEHUSIM
21 XUMHUYECKUX PEaKIUI, €CIIU OJIUH buGnuorexa [IOK
pearii, A 25.11.2025 https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BbITKE
29 OO01mmas xapakTepucTHKa SJICMCHTOB bubnnorexa [JOK
VIA-rpynnsl 25.11.2025  https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(BUKALIUN
93 cepbl. Haxoxaenue cepsl u eé bubnmnorexa [JOK
COCIMHEHUH B IPUPOJIE. 02.12.2025  https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBoopo, CTPOEHHE,
24 @Hiﬂqeilkgei XI/III:\)/II/I‘{eCKI/Ie bubmmorexa LIOK
. 02.12.2025 @ https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunsl ceprl. CepHas KHCIIOTA,
25 (1)143145601(1412 u XI/II\IZI/I‘ICCKI/IC bubnmorera LOK
. 09.12.2025  https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
26 XHUMUYECKUE PEAKIINH, JISKAIIHNE B but6mmoreka [IOK
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a 09.12.2025  https://m.edsoo.ru/00adec8a
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MOJTyYEHUsI CEPHOM KUCIIOTHI.
XUMUYECKOe 3arpsi3HeHue
OKpY>Kalolleu cpelibl
COETUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 101U

bubnunorexa LIOK

27
BBIXO0/Ia MTPOJIYKTA PEaKIUU 16.12.2025  https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCcTHKa 3JICMCHTOB
VA-rpynimsl. A30T,

28 aco poycri aHEHUE B IIPUPOLE bubmorexa LOK
pactipoctp PHPOJE, 16.12.2025 = https://m.edsoo.ru/00adeeab
(du3HUYeCcCKre U XUMUICCKHE
CBOMCTBA
AMMHUak, ero Gu3HYECKue U

29 XHUMHYECKHE CBOMCTBA, ITOJIyUEHNE bubmorexa LHOK

> O 23.12.2025  https://m.edso0.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas padora Ne 3 o Teme
30 «[Tonyuenne aMMHaka, U3yudeHue bubmorexa LOK
yqv > YA 23.12.2025  https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KucnoTa, e€ pusnueckue bubmmnoreka HOK
1 XUMHYECKHE CBOUCTBA 30.12.2025 | https://m.edsoo.ru/00adf306
Hcnons30BaHrne HUTPATOB M COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 OOpeHnil. XMMHUYECKOE bubmorexa LOK
yAODP ' . 30.12.2025  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH Cpeibl
COEIMHEHHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u

33 dbochopnas kucnorta, puznyeckue bubnuotexa [JOK
M XMMHYECKHE CBOMCTBA, 13.01.2026  https://m.edsoo.ru/00adf68a

IOJIYYCHHC



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
https://m.edsoo.ru/00adf68a

Hcnonp3oBanue GocaToB B
Ka4eCcTBE MHHEPAIbHBIX

bubnunorexa LIOK

34
ynoOpeHuil. 3arpsa3HeHue 13.01.2026 = https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTaMu
VYraepon, pacipocTpaHEeHUE B
35 npu I; fe[ gmmlt){ecxie u bubmmorexa LIOK
PHPOJE, . 20.01.2026  https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOWCTBA
Oxcunel yriaepona, ux pu3nveckue
Y XMMHYECKHE CBOMCTBA.
36 DKOJIOTUYECKHE MTPOOITIEMBI bubmmorexa [JOK
P ’ 20.01.2026  https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYronbHast KUCIOTA U €€ CONn bubmmorexa [JOK
27.01.2026  https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o Teme
38 "[losrydeHne yrieKucioro rasa. bubmuoteka [IOK
KauectBenHnas peakuus Ha 27.01.2026  https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpraHMYEeCKHUX BEIIECTBAX KaK O brbmmorexa LIOK
P B 03.02.2026  https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiIepo/ia
40 Kpemuuii u ero coequHeHuS bubmorexa [TOK
P A 03.02.2026  https://m.edsoo.ru/00ae080a
[TpaxTrueckas padota Ne 5.
41 Pemenue skcriepuMeHTaTbHBIX bubmuoreka [IOK
3aja4 1o teme «Baxueiiue 10.02.2026 = https://m.edsoo.ru/00ae0bf2

HEMCTAJIbI U UX COCIUHCHUS
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KonrtponsHas padora Ne3 o reme

42 «Baxkueiimue HeMeTawIbl U UX Bubmorexa HOK
10.02.2026 = https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OOm1ast xapaKTepUCTHKA
XUMHYECKHUX DJIEMEHTOB —

43 METaJI0B. MeTandeckas CBSI3hb U bubnunorexa LIOK
METaJUINYECKasl KpUCTaJInyecKas 17.02.2026  https://m.edsoo.ru/00ae103e
pemérka. @u3nyecKue CBOMCTBA
METAJUIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMHUUECKUH PsI Bubmorexa HOK

P . b 17.02.2026 @ https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re crnocoObl MOTyYSHHS
mertauioB. Criasel. Beranciienus
45 O YPaBHEHUSIM XUMHUYECKUX Bubmzorexa IOK
P . 24.02.2026 | https://m.edsoo.ru/00ae1156
peakIuii, €clii OJIMH U3 PearecHTOB
COJIEPKUT MPUMECH
46 ITonsaTHE O KOPPO3UN METAIJIOB bubnmorexa [JOK
pp 24.02.2026 @ https://m.edso0.ru/00ae1278
bubnmorexa LIOK

47
[enommpie MeTaner 03.03.2026 @ https://m.edsoo.ru/00ael4b?2

48 OKcubl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
Kanus 03.03.2026 @ https://m.edsoo.ru/00ael4b?2

49 [lemouHO3eMENbHBIC METAILTBI — bubmmnoreka [JOK
KJIBIAN 1 MarHui 10.03.2026 = https://m.edsoo.ru/00ae15e8

50 Baxueiinme coefnHeHNA KaJIbIUA bubnmotexa LOK

a H 10.03.2026 = https://m.edsoo.ru/00ael5e8
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O0001IeHYE ¥ CUCTEMATU3 AU

>1 3HaHUI 17.03.2026
59 JKécTKkoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [IOK
yCTpaHEHUs 17.03.2026 = https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "YKEcTKOCThL BOJIBI M METOMEI €6 Bubmaorexa ITOK
| 24.03.2026  https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubnnorexa [IOK
>4 AJroMHHHH 24.03.2026  https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U bubnuoreka [IOK
THAPOKCH]IA 07.04.2026 | https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
% Keneso 07.04.2026  https://m.edsoo.ru/00ae1d86
57 Oxcupl, THIPOKCUIBI U COJTH bubmmoreka [JOK
xenesa (1) u xenesa (I11) 14.04.2026  https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cCucTeEMaTU3aAIIH
3HaHUI 14.04.2026
ITpakTruueckas padora Ne 7.
59 Pemenne skcriepuMeHTaIbHBIX bubmuoteka [IOK
3aja4 1o reme «Baxueiiume 21.04.2026  https://m.edsoo.ru/00ae3de8
METaJITBI U UX COCTUHCHUS
Brruncnenus no ypaBHEeHUSIM
XUMHYECKHUX PEAKIIHid, €CIIU OJUH
50 13 PEareHTOoB JIaH B U30BITKE WU bu6nunorexa LIOK
COJZIEPKUT MpUMecHu. Brruucnenus 21.04.2026  https://m.edsoo.ru/00ael1750

MacCOBOM J0JIM BbIXOJa IPOAYKTa
peakuuu



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
https://m.edsoo.ru/00ae1750

O0001IeHYE ¥ CUCTEMATU3 AU

61 3HaHUI 1 28.04.2026
KonrtponsHas padora Ne4 o reme
62 «BaxuHenme MeTauibl 1 UX 1 98.04.2026
COCITUHEHUS
63 BemecTBa u maTepuaisl B 1 bubnmnoreka HOK
IIOBCEIHEBHON XU3HU YeJIOBEKa 05.05.2026 | https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3sHEHUE 1 bubmmoreka [JOK
OKpY’Karollen cpebl 05.05.2026  https://m.edsoo.ru/00ae4270
65 Ponp xumun B perienun 1 bubnnorexa [JOK
9KOJIOTUYECKUX TTPOOIeM 12.05.2026 = https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o011eHUE U 1 bubnuorexa [IOK
CUCTEMAaTH3AalNs 3HAHUI 12.05.2026 | https://m.edsoo0.ru/00ae0d0a
67 PesepBHeIi ypok. O000IICHHE 1 1 bubmmoreka [JOK
CHUCTEMAaTH3aIus 3HAaHUHN 19.05.2026 @ https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O6006111€HNE U 1 bubmuoteka [IOK
CHUCTEMATH3AINI SHAHUN 19.05.2026  https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

IIo Teme: ((HCpBOHaLIa.HI)HI)IG XUMHNYCCKHUEC ITIOHATHA»

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKMX TIOHSATHH: aToM,
MOJIEKYJ1a, XWMHUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJIspHas Macca, KOJIHUYECTBO
BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl JI0Ji1 XMMHYECKOTO
JJIEeMEHTa B COCIMHEHUH, MOJISIPHBIN 00BbEM, XUMHUYECKash peakius,
KIacCUPUKALMS ~ peaklMil: peakiuu  COCAMHEHUs, PeaKIuu
pa3noXKeHUsl, peakuy 3aMelIeHHs, peakluu OOMEHa, HK30- H
SHJOTEPMUUYECKHUE PEAKINH, TeTUIOBON 3((hEKT peakiuu, pacTBOp,

MacCcCoOBas J0JI BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/IH) B pacTBOpPC

HIUTIOCTPUPOBATE B3aAUMOCBSA3b OCHOBHBIX XMMHUYCCKHUX MMOHATUU U

MNPHUMCHATH OTU MMOHATHA IIPU OITMCAHHUU BCUICCTB U UX HpCBpaHIGHI/II\/’I

1.3

HCIIOJIb30BATh XUMHUYCCKYIO CUMBOJIUKY IJIA COCTABJICHUS (I)OpMy.]'I

BEIIECTB U YPAaBHECHUN XUMHYECKUX PEAKIUN

1.4

PaCKpbIBaT6 CMBICII 3daKOHOB COXpaHCHHA MAaCChl BCHICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YYCHUS, 3aKOHa

ABorazpo

1.5

1.6

OMnpeaciisiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX

COCOINHCHUAX

KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC PCAKINU (HO qucil1y U COCTaBy

Y4acTBYIOUIUX B PEAKIMHU BEIIECTB, IO TEIIOBOMY 3D (DEKTY)

1.7

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacCChI

BCIICCTB




1.8

1.9

1.10

2.1

BBIYHCTISITE MACCOBYIO JIOJIFO XUMHUYECKOTO AJIEMEHTa 1Mo (GopMysie

COCIMHEHUS,

BBIYUCIIATH MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI TIO3HAHUS — HAOII0JICHHE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

[To Teme: «BakHelime npecTaBUTEIN HEOPTaHUIECKUX BEIIECTBY

pacKpbIBaTb CMBIC]I OCHOBHBIX XHUMHYCCKUX MTOHSATHH: OKCH I,

KHCj0Ta, OCHOBAaHUC, COJIb

2.2

OIPECACIATh IMPUHAAJICKHOCTE BCIICCTB K OHpe,Z[CJ'IéHHOMy KJ1acCcy

coeanHeHui 1o Gpopmynam

2.3

KJIACCU(PUIIMPOBATh HEOPTAHMYECKUE BEIIECTBA

2.4

2.5

2.6

XapaKTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMUHBIX KJIACCOB, MOATBEPXKIasl OMMCAHUE NIPUMEpPaMU
MOJIEKYJSIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOIIMX  XUMHYECKHX
peakuuii

IIPOrHO3UPOBATh CBOWCTBAa BELIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOYKHOCTU IPOTEKAHMUSI XMMHUYECKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClIeIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOW TOCYAOH W
abopaTOpPHBIM O00OPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUHU C HHCTPYKIMSMH TIO BBIOJHEHUIO
na6opaT0pme XUMHUYCCKUX OIBITOB IO MOJTYYCHHIO U CO6I/IpaHI/II-O
ra3oo0pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOAA), TPUTOTOBICHUIO
pacTBOpOB C OMNPEACIEHHON MAacCOBOM JOJIEM pPacTBOPEHHOTO
BEIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUUYECKUE IKCIIEPHUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB MIENOYEH M KHCIOT C MOMOIIBIO

MHIMKATOPOB (JaKkMyc, (peHodTaaer, METUIOPAHK U IpYTHe)

2.7

MIPOBOJIUTH PACYETHI [0 YPABHEHUIO XMMUYECKON peaKIuu

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

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITUID)

3.1

PaACKpPBIBATE CMBICII OCHOBHBIX XMMHWYCCKHUX TOHSTHH: AApO atroMma,

BHCKTpOHHLIﬁ clion aToMa, aTOMHas 0p6I/ITaJ'IL, paauyc artroma,




XUMHYCCKad CBA3b, MOJIApHAss W HCHOJApHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIMCHIBATh U XapaKTepu3oBaTh Tabamunyto Gopmy Ilepuoamaeckoit
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3jvyaTh IOHATUS «IJIAaBHAs
nonrpynna (Arpynma)» u «mobounas mnoarpynma (brpymma)y,

«MaJIble» U «OOJIbIIHE) MEPpUOAbI

packpsiBaTh cMbica I[lepuoamdeckoro 3akona JI.M. Menpneneena:
JEMOHCTPUPOBATh MMOHUMAHUE TEPHUOJUYECKON  3aBUCUMOCTH
CBOMCTB XHMMHYECKHUX DOJEMEHTOB OT HX IIOJIO)KEHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAU€HHs, KOTOphIE HUMEIOTC B  Tabnmie
«Ileppuoguyeckas  cucrema  XUMUYECKHX  anemeHToB .M.
MeHieneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsj sjapa, o0luee 4YHCIo

QJICKTPOHOB U PpaCpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

OonpeaAciIATbL CTCIICHb  OKHCJICHHA  3JICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

3.7

OTpEeAENATh BHUJI XMMHUYECKON CBSA3M (KOBAJEHTHAass UM HOHHAs) B

HCOPTraHNYCCKUX COCANUHCHUAX

9 KJIACC

Kona
NPOBEPAEMOro
pe3yJbTara

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

1

ITo Teme: «BemecTBO U XUMUYECKasK PEAKIIUS)

11

PaCKpbIBATG CMBICIT OCHOBHBIX XHUMHWYCCKHUX TIOHSTHM: pacTBoOp,
QJICKTPOJHUTBI, HEIJICKTPOJIHUTBI, SJICKTPOJIUTHUYICCKAA AUCCOLIHALINA,
p€aKkuu MOHHOI'O O6MeHa, KaTaJm3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIC n HCO6paTI/IMBIe pCaKkiuu,
OKHCINTCIBPHOBOCCTAHOBHUTCIIbHBIC p€aKkuuu, OKHCIIHNTEIIb,
BOCCTAHOBUTCIIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIIN,

aMm(OTEepHOCTh, XWMHUYECKas CBA3b (KOBAJIGHTHAs, WOHHAas,




1.2

MeTaJIJII/I‘-IeCKaH), KpucCTalliIn4ycCKad peméTKa, CIIJIaBbI, CKOPOCTb
XHUMHYSCKOHN p€akuuu

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYCCKHX MMOHATHH H

MNPHUMCHATH 5TU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHm"I

13

COCTABJISITh YPaBHEHHUS AJICKTPOJIUTUUYECKON HUCCOIMALMN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE ypaBHEHUS peakiuil

HMOHHOTO OOMEHa

14

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKITHIA
MIOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peakUuit
MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU peakiuu

[To temam: «Hemeramnsl U UX COEIUHEHUS» U «MeTaIbl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHMCHIBaTh) 0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOATBEPIKIAS

OINMMCAHUC IIPUMCPAMH MOJICKYJIIPHBIX W HOHHBIX ypaBHCHI/Iﬁ

COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHI/Iﬁ

2.2

2.3

2.4

COCTaBJIATH YPABHCHUA peaKHHﬁ, MOATBCPKAAOIUX CYIHICCTBOBAHNEC

TeHESTHYCCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

IIPpOrHO3UpPOBAThb CBOMCTBaA BCHICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMUUYCCKHUX HpeBpaHICHI/IfI B pa3JINYHbIX

YCIIOBUSIX

CleIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMUYECKOW TOCYAOH W
nabopaTOpHBIM O00OpPYJOBaHUEM, a TAKXKe MpaBUJIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUHM C HHCTPYKIMSIMH TIO BBITTOJTHEHHIO
na6opaT0prlx XUMHUYCCKUX OIBITOB IO MOJTYYCHHIO U CO6I/IpaHI/II-O

ra3006paSHLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

OpoOBOAWUTE pPE€AKUOWM, IMMOATBCPKIAAIONINEC Ka4eCTBEHHLIA COCTaB
pPa3MUYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XJIOPUI-,
Opomun, womua, kapOoHat, Qocdar, cumukar, cyiabdar,
TUIPOKCUIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYECHHBIX METaJUIOB,

MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMHs 1 OKpY’KaroIasi cpenay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMH4Yeckux monsatui: 11K

BCIIICCTBA; KOPPO3HA MCTAJIJIOB




3.2

MPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHOU AEATEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTH3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUIsI HM3Yy4EHUS
CBOICTB BEIECTB U XUMHUYECKHUX PEAKIIUN; €CTeCTBEHHOHAYYHBIC
METOJIbI TIO3HAHUS — HAOIIOACHHWE, M3MEPEHHE, MOJCIUPOBAHHE,

AKCTIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[TepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Tpenmer xumun. Ponp Xxumuu B )XKM3HU YelOBeKa. XUMUSL B CUCTEME HayK.
Tena u BemrectBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSIHHE

BCIICCTB

ITonsTHE O METOAAX MO3HAHUS B XUMHMHU. UUCTHIE BENIECTBA U CMECH. Crioco051

pas3aeneHus cmecen

1.3

14

ATOMBI U MOJICKYJIBI. Xumudeckue diaeMeHTbl. CHMBOJIBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHO@ Y4CHHUC

XuMuueckas Q)opMyna. BajleHTHOCTh aTOMOB XMMUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocurenpHas aTOMHas macca.
OTHOCHUTENbHAA MOJICKYJISIpHaAss Macca. MaccoBasgs 107151 XHMHUYECKOTO

9JICMCHTa B COCJMHCHHUHN

1.5

1.6

KonnuectBo Bemectsa. Monbs. MossipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl UM YHMCIIAa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacdé€rbl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

@u3nyecKne U XMMUYECKHE BJICHUS. XUMUYECKasl peaklus U €€ NMPU3HAKHU.
3aKOH  COXpaHEHMs  MacCchl  BEIIeCTB.  XMMHMYECKHE  ypaBHEHUS.
Knaccugpukanus  XxuMHYecKMX  peakiuil  (COeIMHEeHMs,  pa3iioXKeHus,

3aMelleHus, ooMeHa)

1.7

XWMHUYECKUH OKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
paBUJIaMu pabOTHI B T1a00paTOpHH U MTPUEMaMU OOpaIIEHUS ¢ Ta00PaTOPHBIM
o0opynoBaHHEM, HM3Y4YE€HHE W OmNucaHue (U3NUYECKUX CBOHCTB 00pa3lioB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHue (u3ndeckux (TUTaBIeHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHHE caxapa B CTYNKe, KUTIEHWE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (TOpeHHE CBEYM, NPOKAIUBAHUE MEIHOW  IPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOIEHUE WU OIHUCAHUE
NPU3HAKOB TMPOTEKAHMA XHUMHUYECKUX peaKIuil (paszlokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJIOpPHUIOM Oapus, pa3joKEeHHE

ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOEHCTBHE JKele3a ¢ pacCTBOPOM




conu Meau(ll), usyuenne cnoco6oB pa3eneHus cMecel (C TOMOIIbIO MAaTHHTA,
¢GwIbTpOBaHKE, BBITAPUBAHKUE, AUCTUILISIMS, XpoMarorpadus), mpoBeneHUe
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE M ONHCAaHHE pPEe3yJIbTaTOB
MPOBE/ICHUS OIBITA, HJUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUSI MacChl, CO3/IaHUE

MoOJIeIe¥ MOJIEKYJI (IIApOCTEPHKHEBBIX )

Baxwuelime npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razos. CocraB Bo3nyxa. Kucinopog — aieMeHT U mpocroe
BemecTBo. HaxoxxaeHnue kucinopoaa B mpupoje, GpusHueckue U XuMUYECKHe
cBoiicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucnopona. CrocoObt
HOJy4EeHUsl KUCIOpOAa B J1a0OpaTopuu M IMpOMBbIIUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — anorponHas MoaAupUKaLus KUCI0poaa

2.2

TermnoBoil 3¢ (et XUMUYECKOW peakuud, TePMOXMMUYECKHE YpaBHEHUS,
9K30- ¥ DHJIOTEPMUYECKHE peakuuu. TOIIMBO: yroyib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCHJICHHE MTAPHUKOBOTO 3P (PeKTa, pa3pylieHHEe 030HOBOTO CII0s

2.3

2.4

2.5

Bonopon — anemenT u npoctoe BeuiecTBO. HaxoxaeHue Boopoaa B NpupoJIe,
dusnyeckue M XMUMHUYECKHE CBOWMCTBA, IMPUMEHEHHUE, CIIOCOOBI IMOITY4EHUSI.

Kucnorsl u conu
Monsipablii 00BEM ra3oB. PacuéThl o XUMHUYECKUM YpPaBHEHHSIM

®usnyeckue cBolcTBa Boabl. Bojga kak pactBopurens.  PacTBopsl.
HaceiienHbie 1 HEHACHIIIEHHBIE PACTBOPHI. PACTBOPUMOCTD BEIIECTB B BOJE.
MaccoBasg noiyig BeliecTBa B pacTBope. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B NpUpOJAE M B KU3HU ueioBeka. Kpyrosopor
BOABl B IMpHUpPOAE. 3arpsA3sHEHHE MNpUPOAHBIX BoA. OXxpaHa M OYHMCTKA

MPUPOAHBIX BOJI

2.6

2.7

2.8

Knaccudpukanus neoprannueckux coenunennit. Oxcunpl. Kimaccudukanms
OKCHJIOB: colieoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HecoseoOpasyromue. Homenknarypa okcugoB. @u3zndyeckue U XMMHUYECKHE

CBOIMCTBA OKCHIOB. HonyquI/Ie OKCHUJI0B

OcHoBanus. Kiaccudukanus ocHOBaHWM: INENOYM W HEPACTBOPHMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHM. PU3NYECKUE U XUMHUYECKHUE CBOMCTBA
ocHoBaHui. [lorydenre ocHOBaHUM

Kucnoter. Knaccudpukanusa kucnor. Homenknarypa kucior. @usnueckue u

XUMHUYECKHE cBoiicTBa KHcaoT. Pgan aktuBHoctn MeraiuioB H.H. bekerosa.

[Tomyyenue kucaot




2.9

2.10

2.11

Comu. Homenknarypa coneil. @u3nueckue U XMMHYECKHE CBOMICTBAa COJIEH.

[Tonydenue coneit
['eHeTnyeckas cBS3b MEXAY KJacCaMHU HEOPTaHUUYECKUX COCTUHEHHM

XUMUYECKUN OSKCIIEPUMEHT: KAueCTBEHHOE OIpe/eleHHe COJep>KaHus
KHCJIOpO/ia B BO3AYyXe, MOJMyYeHHe, cOOMpaHue, paclio3HaBaHUE U H3YyUeHUE
CBOICTB KUCJIOpOAA, HAOJI0/IEHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMSI U IIPEKPAILEHUs TOpEHus (I10’Kapa), 03HAKOMJIEHUE C
o0Opa3liaMu OKCHJIOB M ONHMCAHME HUX CBOICTB, IOJIy4€HUE, COOUpaHHE,
pacno3HaBaHUE W M3Y4YE€HHE CBOMCTB BOAOpOJa (TOpPEHHE), B3aUMOJICHCTBUE
BOJZIOpOA C OKCHUIIOM meu(ll) (BO3MOXHO HCII0JIb30BAHUE
BUIEOMATEPHAJIOB), HAOIIOJCHNE 00pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM
JoJiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM U KajblieM) (BO3MOXKHO HCIOJIB30BAHUE BHJIEOMATEPHAIIOB),
OmpefieNieHue PAacTBOPOB KHUCIOT M IIENOYe C TOMOIIbIO HHIUKATOPOB,
UCCIIIOBaHNE 00pa3OB HEOPTaHWYECKHX BEIIECTB PA3UYHBIX KIACCOB,
HAOIO/ICHUE H3MEHEHHUs OKpPAaCKU HMHIUKATOPOB B PACTBOPAX KHUCIOT U
niesouel, uzyuenue B3aumopeiicteust okcuna meau(ll) ¢ pacrsopom cepHoit
KHUCTIOTHI, KHUCIOT C MeTalUlaMH, peakIuil HeWTpanuzaluu, MOIydyeHHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeETajjla JpyruM H3
pacTBopa CoJId, pelieHre dKCIePUMEHTANBHBIX 3a7a4 Mo Teme «BaxHeiimue

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ)}

3.1

[Tepnoanueckuit 3axoH u [lepuoanyeckas cuCTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHrne aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble MONBITKH KJIacCU(PHUKAIMN XHUMHUYECKUX dJeMeHTOB. [loHstue o
TPYIIax CXOIHBIX JIEMEHTOB (IIEJIOYHBIC M IIETOYHO3EMENIbHBIE METaJLIbI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyloT amMpOTepHBIE

OKCHU bl U THAPOKCHUABI

3.2

Ilepnonnueckuii 3akoH. Ilepmonnueckas cucTeMa XUMUYECKHX JIIEMEHTOB
JA.N. MengeneeBa. KopoTkomnepuoanas © JUIMHHONEPUOAHAS  (OPMBI
[lepuonuueckoit cucrtembl xumuueckux odnemMeHtoB J[.M. Menneneesa.
[leproael u rpynmnbsl. @U3NYECKUI CMBICI MOPSIKOBOIO HOMEpPA, HOMEPOB

neépruoaa U rpyImiibl 3JICMCHTA




3.3

3.4

3.5

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnexkTponbl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX HJIEMEHTOB
ITepuomanueckoii cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO

3JIEMEHTa 1O ero nojoxeHuto B [lepuoguueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METaJUIMYECKMX MU HEMETAJUIMYECKUX CBOMCTB MO TpYINIaM U MEPHOJAM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoit CUCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTHs HayKu W npakTuku. [[.M. MennaeneeB — y4€HbI U

I'pa)XKaaHUH

Xumuyeckasi cBs3b. KoBasieHTHas (MoyisipHasi M HEMOJSIpHAsl) CBS3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCSCKHX 3IeMEHTOB. IoHHAs CBSI3b

3.6

3.7

Crenenb okuciacHusa. OKHCIUTEIFHOBOCCTAHOBUTCIIHLHEIC pCeaKkuunu. Hpoueccm

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4YE€HHE OO0pa3loB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THMIPOKCHIA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEJI0YEH, IPOBEIEHUE OIBITOB, WILIIOCTPUPYIOIIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKuu pa3i10KCHUA, COGI[I/IHCHI/IH)

9 KIIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xumuueckas peakuus. [lopropenue

11

[Iepnoanueckuit 3akoH. Ilepuonnueckass cucTeMa XUMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMUYECKHX JJIEMEHTOB IIEPBBIX TPEX NEPUOJOB, KAIWs, KalblUsi U HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIeMEHTOB B [lepuoanudeckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBA3U. THIBI KPUCTAJNIMYECKUX
pEmE€TOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTALINYECKON
pemETK M BHJA XUMHYECKOM cBs3u. Kiaccudukanus m HOMEHKIaTypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHUaAJbHas). XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCSA K PA3IMYHBIM KJAacCaM HEOPraHUYECKUX

COG}II/IHGHI/II\/'I, FCHCTUYCCKAA CBA3b HCOPraHMYCCKHUX BECIICCTB




1.3

Knaccudukanus XuMUYeCKUX peakiuii Mo pa3IUdHbIM MpU3HaKaM (0 YHUCITY
U COCTaBy YYacCTBYIOIIMX B pEaklUU BEIIECTB, MO TemioBoMy 3ddexTy, no
U3MEHEHHIO CTETICHEH OKHMCICHUS XUMHUYECKUX AJIEMEHTOB, IO OOPAaTHMOCTH,
0 Yy4YacTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE pPEaKIuH,

TCPMOXUMHNYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOM pcakuuu

14

1.5

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTEHHBIX M TETepOreHHBIX peakuusx. [loHaTHE O XHMHYECKOM
paBHOBecHH. DakTOpHI, BIMAIONIME HA CKOPOCTb XUMHUYECKOW PEaKIHU WU

IMOJIOKCHHNE XUMHUYCCKOI'0 paBHOBECHUSA

OKUCINUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMHU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE YypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH C MCIOJb30BAaHHUEM METOJIa

AJIEKTPOHHOTO OallaHca

1.6

Teopus ANEKTPONUTUYECKON AUCCOLMALIMU. DIIEKTPOIUTHI U HEAIEKTPOIIUTHI.
KatroHbl, aHMOHBI. MeXaHHU3M JAMCCOIMAIIMK BEIIECTB C Pa3TUYHBIMK BHIAMH
XUMHUIecKoi cBsi3u. CreneHs qucconuanui. CHIIbHBIC U CIIA0BIC SJICKTPOJIHUTHI.
Peakiiuun monHoro oomMeHa. Y CioBUs MPOTEKaHUS peaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpaIlIEHHBIE MOHHBIC ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHMH W COJIEl B CBETE TMPEACTABICHUH 00 DIICKTPOIUTHYCCKOM

nucconuanuu. KayecTBeHHbIE peakiiuu Ha MOHBL. [IoHsATHE O TMApOIM3E conen

1.7

XUMHUECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAUTMYECKHX
peIIETOK HEOPraHUYECKUX BEIIECTB — METANIOB M HeMeTaylsioB (rpadura u
ajyiMasa), CIO0XKHBIX BELIECTB (XJIOpHJIa HATPHs); UCCIEI0BAaHHE 3aBUCUMOCTH
CKOPOCTH XMMHYECKOW peakUHWu OT BO3JAEHUCTBUS Pa3IUYHbIX (HAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILIECTB, Ipoliecca
JMCCOLMAlY  KUCIIOT, INeNoYel M comell (BO3MOXKHO HCIOJIb30BaHUE
BUJEOMATEPHUAJIOB); MPOBEJACHHUE ONBITOB, HUIIOCTPUPYIOUINX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHuE 0CAIKa, BbICICHHUE T'a3a,
o0Opa3oBaHue BOJbI); ONBITOB, WLTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAaHOBUTENIBHBIX peakluil (TOpeHHe, peakuu pa3ioKeHNs, COeTUHEHN);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

peaKHI/II\/’I Ha MOHBI; pCIICHUC DKCIICPUMCEHTAJIBHBIX 3a1a4

Hewmeramisr u ux COCINHCHUA

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,

XapaKTCPHBIC CTCIICHU OKHCJICHUA. CTpOCHI/IC n (I)I/I3I/I‘{CCKI/IG CBOMCTBa




MPOCTHIX BEIIECTB — TraJIOr€HOB. XMMHUYECKHUE CBOMCTBAa Ha MPHUMEpPE Xjopa
(B3auMoOJIeHiCTBHE C MeTaJllaMi, HEMETAJUIAMHU, LIEI0YaMu). XJIOPOBOJOPO/I.
ConsiHasg  KHUCJIOTa, XUMHUYECKHME CBOMCTBA, TMOJy4Y€HUE, NpPUMEHEHUE.
elictBue xJiopa M XJOPOBOJIOPOJAa HAa OpPraHu3M 4YesoBeka. Baxueiine

XJIOpUJbI U UX HAXOXICHUC B IPUPOAC

2.2

2.3

2.4

2.5

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OcOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC cTeNeHH OKUCIeHUs. CTpoeHHe 1 PU3NIECKUE CBOMCTBRA
IOPOCTBIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOAM(PHUKALNN
KHCJIOpO/ia M cepbl. XMMUYECKHE CBOWCTBA cepbl. CepoBOIOPOI, CTPOCHHE,
dusnyeckue W XUMHUYeCKHe CBOHCTBA. OKCHABI CEpbl KaK TMPEJCTABUTEIU
KHUCTIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3NYECKUE U XUMUYECKUE CBONCTBA
(o0mre Kak mpeacTaBUTENS Kilacca KUCIOT U crenuduueckue). XuMUUECKHe
peaKIuu, JekKallie B OCHOBE IMPOMBIIIJICHHOTO CIIOCO0a MOJIyuYeHHsI CEPHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comnn cepHoﬁ KHCJIOTBI, KQYCCTBCHHAA PCaKIMd Ha
cyibdar-uoH. HaxoxeHue cepel M €€ COSTUHCHUN B IPpUpOJie. XUMUYECKOE
3arps3HEHUE OKPYKAIOIIEH CpeIbl COSNMHEHHUSIMUA CepPbl (KUCIOTHBIE JTOMKIH,

3arpsA3HEHUC BO3AyXa U BO,Z[OéMOB), CII0COOBI €T0 MpeaAOTBpalllCHHA

OO0mast xapakTepucTuka 31eMeHToB VA-rpymnmbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUs. A30T, pacIpoCTpaHEHHE B
npupoze, pusnueckue 1 XuMuieckue cBoiictsa. KpyroBopot azora B mpupoe.
AMMuak, ero ¢u3MyecKhe U XHUMHUYECKHE CBOMCTBA, MOJY4YeHHE U
npuMeHeHne. CoiaM aMMOHUS, UX (U3MYEeCKHMe U XUMHUYECKHE CBOMCTBa,
npuMeHeHnre. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THas KUCIIOTa, €€
HoJy4yeHue, pusnueckue 1 XMMHUYeCKre CBOMCTBa (00IIMe KaK MpeAcTaBUTeNs
Kjacca KHUCIOT M crnenuduueckue). Mcnonp3oBaHMe HUTPATOB U COJIEH
aMMOHHS B KaueCTBe MHUHEpAIbHbBIX yNOOpeHUi. XUMHUECKOe 3arps3HeHue
OKpY’KaroIlllel Cpeabl COETMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/IU, 3arpsi3HEHNE

BO3/1yXa, MOYBBI U BOJOEMOB)

®dochop, annorpornubie Moaudukanuu pocdopa, Gusnueckue 1 XMUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (GUIMUECKUE U
XUMUYECKHE CBOMCTBA, moiydeHue. VcmonpzoBanue (ocharoB B KauecTBe
MHUHEpaJIbHBIX YA00peHHi

OO6mas xapakrepucTtuka 31eMeHTOB |VA-rpynnsl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHbIE CTENEeHH OKHCICHHS. YTJIEpPOJd, aJIOTPOIHBIE

MOIU(UKALMH, PACIPOCTPAHEHUE B NpUpojAe, (U3NUYECKHEe U XUMHYECKUE




2.6

cBoiicTBa. Ancopouus. KpyroBopot yraepona B npupone. OKCuabl yriepoaa,
ux (pusmyeckne M XMMUYECKHE CBOMCTBA, NEHCTBUE HA KUBBIE OPraHU3MBI,
NOJy4EeHUE U IPUMEHEHHUE. DKOIOTUYECKHE POOIEMBbI, CBSI3aHHBIE C OKCHUIOM
yraepona(lV); rumoresa rio0aabHOTO IMOTEIVICHUS KJIMMaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTa U €€ comH, UX (PU3UYECKHe U XUMHYCCKHE
CBOIiCTBa, MmonydyeHue u npuMeHeHue. KauecrseHHas peakuusi Ha kapOoHaT-
uoHsbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIICHHOCTH U

CEILCKOM XO3SHMCTBE

[TepBoHavabHBIC MOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COCAMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TWJIEH, alleTHJIeH, 3TAHOJ, T[JIHUIEPUH, YKCyCcHas
kucioTa). X coctaB m xumuueckoe crpocHue. IloHsATHE O OMOJOTHYECKH
BaXHBIX BEIECTBAX: XHpPax, OCNKax, YIICBOJaX — M MX POJIH B JKHU3HH
yellioBeka. MarepuaibHOE E€IUHCTBO OPraHMYECKUX W HEOPraHUYECKUX

COEIMHEHUI

2.7

Kpemuwmii, ero Qusnueckue ©u XUMHUYECKHE CBOMCTBA, NOJIy4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. O0mue npeactaBieHust o0
okcuzae kpemuus(1V) n kpemuueBoit kucnote. CHIMKAThl, UX MCIIONb30BaHHUE
B ObITY, MEOUIMHE, IPOMBIIUIEHHOCTH. BaxkHelme cTpouTeabHbIE
MaTepuabl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [Ipobiembl
0€30I1aCHOTO HCIIOJIb30BaHMs CTPOMTEIbHBIX MaT€pPHaJIOB B IMOBCEIHEBHOMN

KHU3HU

2.8

XVUMUYECKUH 3KCIEPUMEHT: U3ydeHHE 00pa3lloB HEOPIaHWYECKUX BEILECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEIEHNE KAUECTBEHHBIX pEaKLUi Ha XJIOpHUJ-
MOHbl M HAONIOZEHHE NPHU3HAKOB MX IPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUeckre 1 XMMHUYECKUE CBOMCTBA raJIoN€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ 00pa3lamMu XJIOPUI0B
(rajoreHuI0B); O3HAKOMJICHHE C O00pa3laMu cepbl U €€ COeqUHEHUSIMU
(BO3MOKHO HCHOJb30BAHUE BHJIEOMATEpUAIOB); HAOIIOJEHHUE Ipoliecca
0o0yrauBaHUs caxapa MoJl IeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOI KHUCIIOTHI;
U3y4eHHe XUMUYECKHX CBOWCTB pa30aBICHHOMN CEpHOI KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cylbdar-uoH W HaOIIOJeHHEe NpuU3HaKa eé
IPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKIMH CBOMCTBaMU a30Ta, (pocdopa 1 ux
coeIMHEHUN (BO3MOXHO MCMOJIb30BaHUE BHJIEOMATEPHANIOB), 0Opa3laMu
a30THBIX U (ocOpHBIX yH0OpEeHMIi; odyYeHue, coOupaHue, pacrno3HaBaHue
U U3Yy4YEHHE CBOMCTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX peakluil Ha MOH

aMMOHUA U (I)OC(I)aT-I/IOH U HU3Y4YCHUC TIPU3HAKOB HUX MPOTCKAHUA,




B3aMMOJIEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEABIO (BO3ZMOXKHO
UCIOJIb30BAaHUE BHUJEOMATEpPHAIOB); H3y4EHHME MOJeNell KpUCTAIUIMYECKUX
pemérok ainmasza, rpadura, ¢ymIepeHa; O3HAKOMJIEHHE C IPOLECCOM
a7icopOLIMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
IIPOTHBOra3a; MOJy4yeHHe, COOUpAaHUE, PAcIO3HABAaHHE U M3Y4YCHUE CBOMCTB
YIJIEKUCIIOrO Tra3a; NpOBEIEeHHE KayeCTBEHHBIX peakuuid Ha KapOoHaT- U
CUJIMKAT-HOHBl M M3Y4YECHHME IPU3HAKOB MX IIPOTEKAHUS; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHON IPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BakHele HeEMeTaUIbl U UX COEAUHEHUS)

Mertamisl 1 uX COCAUHCHUA

3.1

OO0mias XxapakTEepPUCTHKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuoamueckoil cucreme xummuueckux snemeHtoB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaioB. Meraminyeckas CBs3b
U METaJUIMYecKas KpUCTaIM4ecKas pemérka. ONeKTPOXUMHUYECKUN DS

HaIPSKEHUN METaJIOB

3.2

3.3

du3nyuecKkre U XUMUIECKHEe CBOHCTBA MeTa/UTOB. O0IIKe Crioco0bI MOTydeHUs
MmeTasuioB. [ToHsATHE O KOPPO3UM METAIOB, OCHOBHBIE CLIOCOOBI 3aIIIUThI UX OT
koppo3uu. CruiaBbl (CTaib, YyryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHNE
B OBITY U IIPOMBILIICHHOCTH

[lemounsie MeTauibl: mosiokeHHe B [lepronmveckoil cucteMe XMMHUYECKHX
snemenToB J[.M. MenzeneeBa; cTpoeHHE UX aTOMOB; HaX0XJIEHHE B IPUPOJIE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcusl
U THIPOKCUIBI HaTpus U Kanus. [IprMeHeHHe ILEeNOYHBIX METaJUIOB M MX

COeTMHEHNN

3.4

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMA: TIOJIOXKEHHE B
Ilepuoauueckoit cucremMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHUE WX aTOMOB; HaXO0XXJCHUE B Npupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusl W Kaublus. BakHeWIIHMe COeTMHEHHS KalbIHs (OKCHII,

TUAPOKCHI, coyiH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHHUs

3.5

3.6

AmoMunuii: monoxenne B lleproanyeckoil cUCTeMe XUMHUYECKUX DJIEMEHTOB
J.W. Menneneesa; CTpO€HUE aTOMa; HAaXOXKIEHUE B mpuponae. Pusznyeckue u
XUMHYECKHE CBOWCTBA aIIOMHHHS. AMQOTEpHBIE CBOWCTBA OKCHAA W
TUAPOKCH/IA AITFOMUHUS

Kenezo: nonoxenue B [lepuoanueckoil cuctreMe XuMuueckux 3neMenToB J[. 1.

MenneneeBa; CTpo€HHE aToMa;, HaxoXaeHue B mpupoae. Dusnueckue wu




3.7

4.1

XUMHUYECKHE CBOMCTBa xene3a. Okcuipl, ruapokcuabl U conu xenesa(ll) u

xkene3a(lll), ux cocras, CBOMCTBA U MTOTyYCHUE

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHUE ¢ 00pa3liaMy METaJlJIOB U CIIJIaBOB,
X (U3NYECKUMH CBOWCTBAMH; M3YYCHHE PE3YJIbTATOB KOPPO3UH METAIIIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMaTEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICHCTBUSL OKCHUJA KalbliUsl M HATpusi C BOAOW (BO3MOXKHO
UCIOJIb30BaHUE BHAEOMATEPUANIOB); MCCIEAOBAHUE CBOMCTB KECTKOU BOIbI;
mpolecca TOpPEHMsI JKelle3a B  KHUCIopoJAe (BO3MOXKHO —HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB); IPU3HAKOB MMPOTEKAHMS KAUECTBEHHBIX PEAKIMil Ha HOHBI
(Maraus, Kambls, amomMuHus, nubka, xenesa(ll) u xenesa(lll), mexu(ll);
HaAOJI0/IEHUE U OMMCAHKUE TTPOILECCOB OKPAIIMBAHUS IUIAMEHU MOHAMU HATPUS,
Kausg ¥ Kaiublusg (BO3MOXKHO  HCIIOJIB30BAaHHUE  BHUICOMATEPHUATIOB);
uccienoBanre aMm(poTepHBIX CBONCTB TMAPOKCHAA aTIOMUHUSA M THIPOKCHU]IA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3aa4 1Mo TeMe «BakHei1me MeTamuibl

Hn UX COCAUHCHUA»

XuMus u OKpYyXKaromasa cpeaa

HoBrie MaTCpHrajibl 1 TCXHOJIOTHH. BemecTBa u MaTcpuaJibl B MMOBCEIHEBHOM
JKH3HH YeJIOBEKa. XUMHSI U 300pPOBLE. be3omacHoe HCIIOIB30BaHNE BEIIECTB U

XUMHNYCCKUX peaKquI B 6I>ITy. HCpBaH ImoMomb IIpu XUHMHYCCKUX OKOrax U

OTpPaBJIEHUSX

4.2

OCHOBBI ~ JKOJOTMYECKOH  TI'PAMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxarorieit cpenst [IJIK. Ponb xumuu B perieHr# 5K0JI0rHYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YTIIEBOJOPOJIOB (YroJjib, MPUPOAHBIN ra3, He(Th),

MIPOJIYKTHI X MepepabOTKH, UX POJIb B OBITY M MPOMBIILIIEHHOCTH

4.3

XVUMHYECKUH SKCTIEPUMEHT: N3ydeHUE 00pa3lioB MaTepuaoB (CTEKIIO0, CIIIaBbI

MCTAaJIJIOB, ITOJIMMCECPHBIC MaTepI/IaJIBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpedoBaHMS

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

1

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, NMOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJIbTypbl M IMPaKTUYECKOU
NEeSATEeIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAaYYHBIX METOAAaX IMO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HUCCICAOBAHUS BCHICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHI/Iﬁ; YMCHHUEC HCIIOJIB30BaTb MOJACINU  IJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMCHHBIMH TEXHOJOTHSIMHU, OCHOBAHHBIMH Ha JIOCTHIKEHHSIX
XUMHUYECKOW HAYKH, YTO IO3BOJUT OOYYAIOIIUMCS PacCMaTPHUBAThH
XUMHIO Kak cdepy cBoeil Oyaymeidl mpodeccnoHanbHOM
NEATSIIBHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOP XUMHH Kak
npoUIBLHOTO TMpeAMeTa MpH TepexoJe Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

2.1

Brnanenue cucreMod XMMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

Ba)KHEHIIINE XUMHUYECKHE ITOHATHS: XMMHUYECKHH DJJIEMEHT, aToM,
MOJICKYJIa, BEMIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS H
HEOJTHOPOJIHAs CMECh, OTHOCHTEIbHBIE aTOMHAS U MOJEKYISIpHas
MAacchl, KOJMYECTBO BEIIECTBA, MOJb, MOJIIPHAS Macca, MOJIIPHBII
00BEM, OKCH, KUCIIOTAa, OCHOBAaHUE, CONb (CPeHHsisl), XMMHUYECKas
peaKIus, PEaKIUh COCTUHCHUS, PEAKIMH PA3JIOKCHHS, PEaKIIuu
3aMeIIeHus, peakud OOMeHa, TeToBOM 3((EKT peakiuu, IK30- U
SHJIOTEPMHUYECKUE PEAKIIMH, PACTBOP, MACCOBAs JIOJISI XUMHUYECKOTO

9JICMCHTAa B  COCAUHCHUH, MACCOBasA HOOJd MW MPOUCHTHAA




2.2

2.3

KOHIIEHTpPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, AJIEKTPOHHBIN €101
aToMma, aToMHas OpOuTab, PagUyC aTOMa, BAJEHTHOCTb, CTEIEHb
OKUCJICHHsI, XUMUYECKas CBS3b, JIEKTPOOTPULATENIBHOCTD, MOJISPHAS
U HEIOJISIPHAs KOBAICHTHAS CBsI3b, MOHHAS CBSI3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PELIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHAsi), HOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIEKTPOIIUT,
IIEKTPOJIUTUYECKAsT JAUCCOLMALUS, pEeaKlMU MOHHOIO OOMeEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMUYECKOE pAaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTh XMUMHYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAlOIIME 3aKOHbl XUMHM: 3aKOH COXPAHEHHMS MaccChl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpHU:, TCOPHUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanun

Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

3.1

YMEHHE MpPaBWIbHO HCIOJNb30BaTh HW3YYCHHBIE BEIIECTBA W
MaTepuaibl (B TOM 4YHCII€ MHUHEpalbHbIE YIOOPEHMs, METAJIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH TMPUPOTHBIX  HCTOYHHKOB
YTII€BOOPOAOB (yTJIsi, MPUPOIHOTO Ta3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKoB, YIJIEBOJOB /Il OpraHM3Ma  4YelloBeKa; yMEHHeE
MIPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMUYECKHUX IPOLECCOB Ha

OpraHH3M 4YeJI0BeKa U OKPYKAIOUIYI0 IPUPOIHYIO Cpery

3.2

3.3

3.4

YMCHHUEC UHTCTPUPOBATE XMMHUYCCKHUEC 3HAHUA CO 3HAHHUAMHU JPYIrux

y4eOHBIX IPEMETOB

HaJIM4YHEC OIIbITa pa6OTBI C pa3JINYHbBIMU UCTOYHUKAMU I/IH(l)OpMaLII/II/I
10 XuMHnun (Haquaﬂ W HAYYHO-TIOIYJIApHaA JIUTEparypa, CJI0OBapH,
CIIpaBOYHHKH, I/IHTCpHeT-pecprLI)

YMCHUC 00BEKTUBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O BC€IICCTBAX, HUX
MNpEeBpalICHUAX W  [MPAKTHYECCKOM  IMPUMCHCHHHM W  YMCHHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-HO3HaBaTCJIBHBIX 3aaad




BJIaIIeHI/Ie OCHOBaMHM ITOHSATHMHOI'O arrmapara 1 CHUMBOJIMYCCKOIO

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HEOpPTraHNYCCKUX BEIICCTB,

4 YpPaBHEHUN XHUMHUYECKMX pPEaKLHUi; OCHOBAMH XUMHUYECKOMN
HomeHkatypsl (IUPAC u TpuBHanbHOIN)
YMeHue oObSICHATH CBS3b MOJOKEHHS dJieMeHTa B [lepuonnueckon
CHUCTEME C YHUCJIIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB W 3apsija szpa, OOIIee 4YHUCIIO
AJIEKTPOHOB), PACHpPEACIICHUEM 3JJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX NEPHOIOB, KT U KaJIbIUS
IIpencraBienue O  MEPUOJUYECKON  3aBUCMMOCTH  CBOMCTB
XUMHUYECKHUX AJIEMEHTOB (pajiyCc aToma, 3JIEKTPOOTPULIATEILHOCTH ),

6 MPOCTBIX M CIOXHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
[lepuonnueckoii cucreme (B MajblX IMEPUOAAX U  TJIABHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMHUYECKHUE DIIEMEHTBI

7.2 HEOpraHUYEeCKUE BElIeCTBa

7.3 XUMUYECKHUE PEaAKIINI

8 YMeHue onpenensrs:

8.1 BaJICHTHOCTh M CTENICHh OKHUCJICHHS XUMHUYECKHUX DJIEMEHTOB, 3apsi]

' HOHa

8.2 BUJ XMMUYECKOW CBSI3U M THUI KPUCTAJUTMUECKOH CTPYKTYpHl B

' COCTUHEHUSIX

8.3 XapakTep Cpellbl B BOJHBIX PACTBOPAX BEHIECTB (KHUCIOT, OCHOBAHUH)

8.4 OKHCJIUTEh U BOCCTAaHOBUTEH

9 YMeHne xapakTepru3oBath (GU3MUECKHUe U XUMUYECKHE CBOMCTBA!
MPOCTBHIX BEIIECTB (KUCIOPOA, O30H, BOJIOPOA, TpaduT, anamas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIH, MarHHMH,
KaJIbIIMH, aTIOMHHHH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOPOB (BOia,

9.9 aMMHaK, XJIOPOBOIOPOJ, CEPOBOJOPOI, OKCHABI U THIAPOKCHUIIBI

metaimoB |-l1A rpynmn, amromunus, menu (1), nmunka, xenesa (11 u

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




u V), cepol (IV u VI), cepHucras, cepHas, a30TuCTas, a30THasd,
dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)

IIPOrHO3UPOBATE H  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHUC BCIICCTB B

93 3aBHCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTCKAHHS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX
10 YMeHue COoCTaBIsATh MOJICKYIIIPHBbIC U MOHHBIC YPABHCHUS PEaKIIHIA,
B TOM YHCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
103 WUTIOCTPUPYIOIIMX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyIim) HEOPraHUYECKHX BEUIECTB
10.4 MOJITBEPKIAIOIIMX T€HETUICCKYIO B3aUMOCBSI3b MEXK]Ly HUMH
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEJIBHYIO MOJICKYJISIPHYFO M MOJISIPHYEO MAacChl BEIIIECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XHMHYECKUX PEAKIUil U HAXOAUTh KOJIUYECTBO
' BeIeCcTBa, 00BEM M MacCy pearceHTOB WIIH MPOTYKTOB PEaKIIUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOrOo TMO3HaHus (HaOIIO/IeHHE,
121 U3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUECHUH BEIIECTB
' U XUMHUYCCKHUX SIBJICHUH; yMeHHE C(HOpMYIHpPOBATH MPOOJIEMYy H
MPEJIOKUTH MYTH €€ PEeIIeHUs
122 Oe3omacHOil pabOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHUYECKOU
' MOCY/I0¥ 1 J1a00paTOPHBIM 00OPYIOBAHHEM
MpaBUJIaMU 0e30ImacHoro oOparteHus c BEIIIECTBAMH,
WCIIOJIb3YEMBIMH B ITOBCEIHEBHOM KM3HU, MTPABUIIAMH TTOBEJCHHS B
123 HEeNsIX cOepexeHHs 30POBbSI U OKPYXKAIOIIEH MPUPOIHON CPEIbI;

MOHMMaHHE BpeJa (OMacHOCTH) BO3/AEUCTBUS Ha KUBbIE OpPTraHU3MBbI
ONPEAEIEHHBIX BEIIECTB, croco0oB YMEHBIIEHUS 51

MpeaoTBPAICHHA UX BPpCIHOTO BOS)ICI\/'ICTBI/ISI




13

131

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe M  omnucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUA XUMHUECKUX peaKlui
U3Yy4eHHE CIIOCOO0B pa3zesieHus: cMecei

MOJIyUeHUE KHUCIOpPOJa M H3YYEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJa M U3YYEHUE €r0 CBOMCTB; MOJIyY€HHUE YIJIEKUCIIOTO raza u
M3Y4YEHHE €ro CBOMCTB; IMOJy4YeHHE aMMHUAKa W H3y4YeHHUE €ro

CBOWCTB

13.4

135

IIPUTOTOBJIEHUE DPACTBOPOB C OIPEACIEHHON MACCOBOM JOJIEU
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHWE  HMHJAMKATOpPOB  (JlakMyca,  METWIOpaHka MU
denondranenna) sl ONpeaeNeHUsT XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAHNEC U ONHCAaHHE CBOICTB HCOPraHM4YCCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aHMOﬂCﬁCTBHH KHCJIOT C ME€TalllaMU,
OKCHJaMH MCETaJlJIOB, PaCTBOPUMBIMHA )51 HEPACTBOPHUMBbIMU
OCHOBAHUAMHU, COJEIMH, IIOJYYCHHC HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McCTajlyia JApyruM M3 pacTBopa COJIH;
HUCCICIOBAaHUC aM(l)OTCpHBIX CBOICTB TUAPOKCUIAOB aJTFOMUHUSA U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPTaHNUYCCKUX COGI[HHCHHP’I)); ((3J'ICKTpOJ'II/ITI/I‘-IeCKa$I
JUCCOLIN AL, «Baxnelmue HeMETaIbl U HuX COCAUHCHUSA,

«Baxkneiiie MeTalIbl M UX COSANHECHU

XUMHUYECKHE  OKCIEPUMEHThI,  HWUTIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIINI MOHHOTO 0OMEHA; KAYeCTBCHHBIC PEaKIUu Ha
MPHUCYTCTBYIOIIME B BOAHBIX PAacTBOpPaxX HOHBI: XJIOPUI-, OpOMUI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KaJIbIUs, aTIOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

YMmeHnue:




NPEICTaBIATh PEe3ydbTaThl JKCIEpUMEHTa B (opMe BBHIBOOB,

14.1 JIOKa3aTeNIbCTB, TpaUKOB U TAOIUIl W BBISABIATH SMITMPUUYECKHE
3aKOHOMEPHOCTH
YCTaHABIIMBAaTh  CBSI3M  MEXIY  pEabHO  HAOIIOAaeMBIMU
14.2 XUMHYECKHMH SIBJICHUSIMH W TIPOLIECCAMHU, TPOUCXOISIIUMH B

MaKpo- ¥ MUKPOMHUPE, OOBACHATh IPUUNHBI MHOTOOOPa3usl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

Yucrteie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XMMHYECKHX

OJICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.

Xumuaeckas (bopMyna. BaneHTHOCTP aTOMOB XHWMHWUYECKHX JJIEMEHTOB.

CreneHp OKUCICHUS

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAas aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJIsSIpHAsA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTa

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Mok, MomnsipHass macca. MosisipHbIii 00bEM Ta30B.
B3aumocBsI3p KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ouznyeckue U XMMHUYECKHUE SIBICHUS. XUMHUUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHUs1 MacChl BEIIECTB. XUMUYECKUE YPABHEHUS

[Tepuoanueckuii 3akoH u [lepuonuyeckas cucTeMa XUMHUYECKHX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHue aToMOB

2.1

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XMMHYECKHX DJIEMEHTOB
.M. Menneneesa. Ilepuoasl u rpynnbl. PU3HYECKUI CMBICI MOPSIKOBOIO

HOMEpa, HOMEPOB MEepHOJia U IPYIIIbI AJIEMEHTa

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnekrponsl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aToMoB TMepBbIX 20 XHMHYECKHUX DJIEMEHTOB

[Tepnonnueckoii cucremst J1.11. MeHnneneena

2.3

3aKOHOM€pHOCTI/I B U3MCHECHUM CBOMCTB XMMHUYCCKHUX DJIEMCHTOB MEPBLIX TpGX
NepruoaoB, Kajus, KaJlbIUA (paz[I/cha aTOMOB, JJICKTPOOTPULIATCIIBHOCTH,
MECTANIMYCCKUX HW HEMECTAIIIMYCCKHUX CBOﬁCTB) n Hux CO@}II/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HepI/IOI[I/I‘{CCKOﬁ CHUCTEME U

CTPOCHUEM HUX ATOMOB

3.1

Crpoenue BeniecTBa

Xumnueckass cBsizb. KoBajieHTHast (TOJIApHAsE M HEMOJSIPHAsl) CBA3b.
DNeKTPOOTPUIIATEILHOCTh ~ XMUMHUYECKHX  dJeMeHTOB. VOHHas  CBS3b.

Merannuueckas CBSI3b




3.2

Tunbel KpUCTAINIMYECKUX PEIETOK (aTOMHAasl, HOHHAasA, MeETaInyecKas),
3aBUCUMOCTbH CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEIIETKH U BHUAA

XUMHUYECKOH CBSI3U

4.1

4.2

Baxwneline npeacraBuTeNM HEOPraHWYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl ¥ uXx COCIUHCHUA

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpa3yromue: OCHOBHBIE, KHUCIJIOTHBIE, aM(pOTepHBIC) u
Hecosieo0pa3yrome; OCHOBaHHM (IIENOYM W HEPacTBOPUMBIC OCHOBaHUS),
KHUCIOT (KUCIIOpOJCOAepkKame U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCITBIX )

dusnyeckue M XHUMHUYECKHE CBOMCTBaA IMPOCTBIX BCHICCTB-HCMCTAJJIOB:

BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

4.4

duznyeckre W XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusA, KaJIid, Mardivisd U KaJbOWs, aJIIOMUHHKA, KEJIC3a. BHCKTPOXI/IMI/I‘ICCKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

dusnyeckne U XUMUIECKHE CBOMCTBA BOAOPOJHBIX CO@I[I/IHeHI/Iﬁ HEMCTAJJIOB!

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBa OKcuIoB HemetainioB: cepsl (1V, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tonyuenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: metauioB IA-IIA rpynn, munka, meau(ll) u

xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB

XUMHUECKUE CBOMCTBA OCHOBAHUHN M aM(OTEPHBIX THIPOKCUIOB (Ha MpUMepe
THIPOKCUIOB alIIOMMHHUA, JKeje3a, ULuHKa). [lomydyeHue ocHOBaHUN U
aM(OTEpHBIX THAPOKCUIOB

OOmre XMMHUYECKHE CBOWCTBA KHCIIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOAHOIM,
CEpHUCTOM, cepHOM, a30THOH, (hochopHOil, KpeMHHEBOMH, yroiabHOU. Ocobbie
XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyuenune kucaor

OOme xuMU4Yeckre cBoiicTBa cpenHux coneil. [lomydyenue coneit
[Tonyyenue, cobupaHue, paclo3HaBaHHE BOAOPOJA, KHUCIOpPOJa, aMMHaKa,

YTIIEKHCIIOTO Ta3a B JIAbopaTopuu
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[Tonyyenne ammuaka, CEpHOM U a30THOM KHUCJIOT B MpOMBbIIIeHHOCTH. O0miue

CITIOCOOBI MOJIYy4YCHHU A MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHPII;’I

XUMHYECKUE PEAKIIUU

5.1

Knaccuukanus XuMHUECKUX peaKiuii o pa3IudHbIM PU3HAKAM: 110 YUCITY U
COCTaBY YUYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mo

W3MEHEHHIO CTEIICHEH OKMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

5.3

5.4

5.5

TernnoBoit ApQPeKT XUMHUYECKOH peakiuH, TEPMOXUMHYECKHUE YpaBHEHHUS.
DK30- ¥ 9HJIO0TEPMUYECKUE peakuH. TepMOXuMHIECKHe YpaBHEHUS
OKHCIUTETEHOBOCCTAHOBHUTENBHBIC peakinu. OKUCIUTENN 1 BOCCTAHOBHUTEIH.
[Ipomecchl  OKMCIIEHUST H = BOCCTAHOBJICHHUS.  DJEKTPOHHBIM  OamaHc
OKHCIIUTEIIbHOBOCCTAHOBUTEILHOM PeakIIuy

Teopust snekTponuTrdeckoi aucconnanuu. KatnoHsl, aHHOHBI. DJIEKTPOIHUTHI
U HE3NEeKTPOoJUThl. CUJIbHBIE U ClIa0ble 31eKTPOauThl. CTeneHb TUCCOLMALUN

Peakuuu noHHOTO obMeHa. YcioBus IMPOTCKAHUA peaKuHﬁ HOHHOI'O O6MCH8.,

IIOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIIMN

XHMHMS M OKpYXaromas cpeaa

6.1

BemecrBa m Marepuansl B IIOBCEJHEBHOM JKM3HM 4YeloBeKa. besomacHoe
UCIOJb30BAHUE BELIECTB M XMMUYECKHUX pEaKkUui B jabopatopuu U OBITY.

HepBas[ IIOMOIIb P XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIeH cpelbl (KUCIOTHBIE —JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOAOEMOB), CIIOCOOBI €ro IMpeloTBpaIeHUs
[IpenensHass nomyctumasi koHueHTpauus BemectB (IIJK). Ponp xumun B
pelIeHNH HKOJIOTHYECKUX MpobiieM. YCHileHHe MapHUKOBOro »(dekxTa,

pa3pylieHue 030HOBOTO CJIOS

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢pocdopa, yriaeposa, KpEeMHHUS U UX COCTUHEHUH B
OBITY, MEIWIIMHE, TPOMBIIUIEHHOCTH W CEIbCKOM Xo3siicTBe. [IpuMeneHue
METAJUIOB M CIUIABOB (CTallb, YYT'YH, TIOPATIOMHHMNA, OpoH3a) B OBITY U
MPOMBIIIJIEHHOCTH MX coequHeHni. [IoHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

[TpupoaHble HMCTOYHMKH YIIIEBOJOPOJOB (Yroib, HNPUPOAHBIN Ta3, He(Th),

MPOJYKTHI UX MepepaboTku (OEH3UH), X POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHS 00 OPraHM4YCCKHUX BEIIECCTBAX KaK O COCAWHCHHUAX
yrjaepoaa (MeTaH, 9TaH, OTUJICH, alICTWICH, 3TAHOJI, INIULICPHUH, YKCYCHAast KI/ICJ'IOTa).
IloHsaTHe 0 OMOJOrHYECKH BaKHBIX BCHICCTBAX: XHUpax, 6em<ax, YrjaeBoaax — u ux

POJIA B JKU3HU YCIIOBCKA




Pacuyérer:

7.1 1o opMynaM XUMMHYECKUX COCAMHEHUI
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMUYECKUM yPaBHEHUSAM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumusi: 8-i kiacc: 0a30Bbll YPOBEHB: YUCOHUK; S-€ U3gaHue, epepadoTaHHOE
["a6puensn O.C., Octpoymos U.T'., Cnaakos C.A. AKiOoHEepHOE 00IIECTBO
«M3parenbctBo «IIpocBenienne»

» Xumusi: 9-if kinacc: 6a30BbIi ypOBEHb: YUEOHUK; 5-€ U3AaHKe, TepepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKiiMOHEpHOE 0OIIECTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






		2025-08-28T17:32:39+1000
	Тюрина Наталья Алексеевна




