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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTrO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (henepanbHON padoueii MporpaMMbl BOCIIUTAHUS
U C Y4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPECTABICHUE O LENsAX, OOILIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE coJiepKaHue,
MpeayCcMaTpPUBAET PACIpPEIEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIeW U3y4eHUs IpeaAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroiierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM EIUHCTBE MHPA, BAXKHYIO
poJib UTpatOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (OPMUpOBAHWE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATEJIbHOM y4eOHOW  JesATEeIbHOCTH,
AKCIIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM IS TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00YJaIONMUXCS.

JlanHble HampaBlieHHs B OOyYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsl  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHusi OpPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOTr0 noaxoaa K €€ m3ydeHuro. Conep:kaHue CKIaIbIBa€TCs U3 CHCTEMBI
HNOHATUN O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHLHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOT0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnognyeckoro 3akona /. 1. MenzneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HaHUS PpPacCMATPUBAOTCS HA OCHOBE HMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS! U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXKHOCTEN MPAKTUYECKOrO MPUMEHEHHS U MTOJIyYeHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOZaM
NO3HaHUA B Hayke. M3yueHune XMMUU NMPOUCXOIUT C MPHUBJICUYCHHEM 3HAHUN W3
paHee M3YyYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 57
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHHE 3HAHUK OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JEATEIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PaKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUUECKUX MMOJT0KEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapakTepa, si3blka HayKH, B MPUOOILIECHUU K



HAyYHBIM METOJaM TO3HAHUS MPU M3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIHii, B
GbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U X IPUMEHEHUH B y9€OHO-
MO03HABATEJIbHON U y4eOHO-UCCIIeIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHUs ¢ BEIIECTBAMH B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YeHHUE MPUOOPENTU TaAKUE 1IETH, KaK:

— (opmMupoBaHHE WHTCIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY TPUHATHIO PELICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
o0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIUIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JICITCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW ©  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXKAIOMIEr0 MHpA, WCIOJB3Yys 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMUH, PUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B MIOBCETHEBHOMN KU3HU U TPYTOBOM
NEeSATEeTbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JE€ATEIbHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIS M HAMPaBICHHOCTH JIaTbHEHIIIETO
oOy4eHus.

OO11ee Yncito YacoB, OTBEIEHHBIX IS H3YYCHHS XMMUHU Ha YPOBHE OCHOBHOTO
obmero oOpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YE€IOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemiecTtBa. Du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTofax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumudaeckas hopmysa. BareHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemiecTB. OTHOcCHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOT0 3JIEMEHTA B COEIUHECHUH.

KommuectBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacCchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYEeCKUe U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MPU3HaKH.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XHUMHUYecKHe ypaBHeHUs. Kiaccuduxarus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJIOBAHHEM, U3YUYCHHE M OMHCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTOM) SIBJICHUH, HAOIIOACHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMECEH: C MOMOIIbI0 MAarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPoOBEACHNUE OYNCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3ylbTaTOB  MPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHeline npeacTraBuTe i HCOPraHUYECKHUX BeElIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenne kucimopoaa. CrnocoObl
NOJIy4eHHUs] KUciopoda B JabopaTopud W TPOMBIIUIEHHOCTUH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTporHas MoAU(pUKALNS KHCIOPO/a.



TennoBoit 3¢h(heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOS.

Bonopon — aneMeHT u mpoctoe BeulecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl M0 XUMUUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1s1 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTtBOpOB B nipuposie U B )XHU3HU 4denoBeKka. KpyroBopor Boasl B Ipupoe.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukaims
OKCHJIOB:  cosieoOpasyromive  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusmyeckue ©U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss OCHOBaHM: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomyuyeHue conen.

['eneTnueckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHMN.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE CONEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyYEHHUE,
coOuMpaHue, pacrno3HaBaHWE U M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (moxkapa), 03HakoMJIEHHE ¢ 00pa3aMu OKCHJIOB U ONTMCaHUE
UX CBOWCTB, IMOJy4YeHUE, COOMpAaHHE, pPACMO3HABAaHWE W M3YYECHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxnHo
WCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHUE 00PA3I[0B BEMIECTB KOJINYECTBOM
1 Monb, ucciaenoBaHHE OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllue€M) (BO3MOXKHO HCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOEHUE N3MEHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEUTpaIN3alUU, TOJyYEeHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOIO
MeTaJula APYTUM U3 PacTBOPA COJIM, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiilne KJ1acchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aiemMenToB JI. U. MenpgeneeBa. CtpoeHne aroMoB. XMMHYECKasl CBSI3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAMKU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnonmueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas Gopms [lepuonnyueckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonbl W TpyIIibL.
PU3NYECKNN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XMUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX >JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpornecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKHUCIUTENA U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAMHEHNUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK YU MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMU JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTecCTBEHHO-HAYYHBIE TOHATHUSA: HAYYHBINH (DAKT, TMIOTE3a, TEOpHS,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TMePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: MaTepus, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUYECKHE BEIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
HCKOIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Teproguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B llepuoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEILECTBA OT THUMA KPUCTAIUIMYECKOW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4eCcKUX peakiuii Mo pa3auvyHbIM MPU3HAKAM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUICCKUE
YpaBHEHHUS.

[ToHsiTue 0 ckOpocTH xuMmuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsaTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUil ¢  HWCIOJIb30BAaHMEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbl. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanuy. CHUIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

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

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaioB (rpadura W anmasa), CJIOKHBIX BELIECTB
(xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
BO3JICHCTBHSl  PA3IMYHBIX  (PAKTOPOB, HCCIEIOBAHHUE  AJIEKTPOIPOBOIHOCTU
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHI KUCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKM TPOTEKAHMsS peakuil HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMil (FOpEHUE, pPEeaKIUuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanibl u MX coeiMHEeHUSA

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopooaopod. ConsHas KHUCIIOTa,
XMMHUYECKUE CBOMCTBa, IIOJy4YeHUE, MNOpuMeHeHue. JlelictBue xjaopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBeKa. BaskHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka smemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUe U XUMUYECKHE CBOMCTBA (001ME KaK MPEACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JIKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
kucaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnenue cepbpl M €€ COCNMHEHUUW B TIpUpOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpelbl COECOUHEHUSIMH cepbl (KHUCIOTHBIE JOXAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro Mpe0TBPaIEHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacHpOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHue U npuMeHerue. Coiu aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOodydyeHHe, (PU3NYECKUe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monudukammu gocdopa, Guzndyeckue u xumuueckue cporctsa. Oxeun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonp3oBanue ¢pocdaToB B KAUECTBE MUHEPAIbHBIX YA00PEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AncopOLus.
Kpyrosopor yrinepona B mnpupoxae. Okcuasl yriepoaa, HUX (U3MYECKUE U
XUMUYECKHE CBOMCTBA, JEHCTBUE HA J>KHUBBIC OpPraHuW3Mbl, MOJIyYCeHUE U
IpUMEHEHHEe. DKOJIOTHYecKue NmpoOiieMsbl, CBs3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIMMaTa, MapHUKOBBIM 3¢ dexT. YroiapHas
KHCIIOTa U €€ COlM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIUHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO341CTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupoaHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: JKUPaAX, OCNIKaX, yriieBoJax — U UX
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

Kpemuwuii, ero ¢usuueckune u XUMHYECKHE CBOWCTBA, TMOJY4YCHHE U
npuMmenenue. CoequHeHus KpeMHus B npupoze. O61re npeacTaBieHus 00 OKCHae
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
IMPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHbIE MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MacHOTO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHUE 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBEJICHIE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKalIMue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXXHO MCIOJIb30BAHME BUIAECOMATEPUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3IiaMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOI KUCIIOTHI, H3yUYE€HUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI,
IpOBEJICHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEeKaHMs, O3HAKOMJIEHHE ¢ (DPU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U UX
COEJIMHEHUN (BO3MOKHO MCIIOJIb30BAaHUE BUICOMATEpUAIOB), 00pa3liaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, mojsydeHue, coorpanue, pacro3HaBaHUE U U3Y4YCHUE
CBOMCTB aMMHakKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-uoH W U3ydEeHHUE TPU3HAKOB UX MPOTEKAHUsA, B3aUMOJECHCTBUE
KOHIIGHTPUPOBAHHOW a30THOW KHUCJIOTHI C MeAbl0 (BO3MOXKHO HCIOIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK animasa,
rpadura, (QymiepeHa, O3HAKOMJICHHE C MPOLECCOM aJICOPOLIMU PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHUBOTrasza, IOJIydEHUE,
coOupaHue, pacrio3HaBaHWE M M3YYEHUE CBOWCTB YIVIEKMCIIOTO ra3a, MpOBEACHHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COETUHEHUSD).

MeTaJuibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHUKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux noyioxkeHuss B llepumommueckor cucreme xumuyeckux diemeHTtoB . U.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKHUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U WX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[[enounble MeTambl: nonoxkeHue B [leproanyeckoil cUCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoO€HHE MX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIBI HaTpusi W Kaius. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUMH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUHM: TIOJOXKEHUE B
[Tepnoauueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



KaJiblusl. BaxkHeiiire coeiuHeHUs! KanbIus (OKCUI, TUAPOKCUI, colin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AMQPOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHHS.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCcubl, THAPOKCHIBI U comu xxene3a (11) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, H3yUYCHHE  PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJICUCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJOH (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIU, aTFOMUHUS, ITUHKA, skere3a (11)
u xenesza (Ill), menu (Il), HaGmomeHne M ommMcaHue IPOIECCOB OKpAaIMBAHUS
MJJaMEHH MWOHAMU HATpus, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCClieI0BaHuE aM(OTEPHBIX CBOMCTB T'UAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJay 1o teme «Baxuelme
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJI30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOrax U OTPaBIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyKarouleh cpenbl (MpeaesbHas IOomycThUMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemmnoie ceasu

Peanuzanus MEXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJTUJI, H30TOIIBI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOJTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHAE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, CAUHUIBI W3MEPEHUSI, KOCMHUYIECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocunHTe3, npixanwe, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MOJIE3HbIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XoAe OOyYeHHs XHMUU B €IUHCTBE y4eOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU [OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATTM3AIIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacCIIMPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUA:

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIEeCTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMAaIMEeil o
MEPENOBbIX JOCTUKEHUSIX U OTKPBITUAX MHPOBOM M OTEUECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUYECKOM U IPYTUX BUJIAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBIIOJIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37IaHUH YU4EOHBIX MMPOEKTOB, CTPEMJICHHSI K B3AUMOIIOHUMAHHUIO ¥ B3aMMOTIOMOIITH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEJICHUE
M MOCTYNKH CBOMX TOBAPHUIIEH C IMO3UIHWH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE W XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKH U COCTABJISIOIIME
OCHOBY [IJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEOM, O POJIM XUMHUH B TTIO3HAHUHN 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATENIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C y4eOHBIMM TEKCTaMM, CIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHWI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HUCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aJKOT0Js, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH  COOJIIO/IEHUSI TpaBui OE30MAaCHOCTH TpU  OOpaleHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEATbHOU KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHOro posa,
YBaXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM €ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHbIX 3HAHWM O  XWMHH, OCO3HAHHBIA  BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHON po(eCCUOHATBHON IE€ATEIBHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJalITUPOBATHCS B IPO(HECCHOHATIBHOU CpEIE;

6) IKOJIOrHYECKOr0 BOCIIUTAHMS

HKOJIOTUYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIIECTBOBaHUS, INOHUMAHUE LEHHOCTH 3J0pOBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, NI
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I TOBBIIEHUS
YPOBHSI  DKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTed MX peleHUs MOCPEIACTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JIS
(dbopMUpOBaHKS MUPOBO33PEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TEOPHSI, TPUHLIMII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE EWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HKCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHU (BBIACISATH WX XapaKTEPHbIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBACHEHUS OT/ACIBbHBIX (DaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHE PaCCyXIeHUs (MHAYKTHUBHBIC, JCTYKTUBHbBIC, 110 aHAJIOTHH),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIEcCCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas Gopmylia W YpaBHCHHE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaATh CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUNH,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI 151 POPMUPOBAHUS TUIIOTE3BI 10 TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJO0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yybTaT, popMyaupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCICIOBAHUS, COCTABIISITh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
UHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JUISl BBIMOJTHEHUSA
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIB30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpaTh ONTUMANBEHYIO (hOpMY MpeAcTaBieHUuss HHPOpMAIKA U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0OBATENHCKON JEATEIbHOCTH UHPOPMAIIMIO O BIMSHUU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKATHBHBIE YHHMBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi TeMmbl, (OpMyIMpPOBaTH CBOU MPEMJIOKEHUS OTHOCUTEIIBHO
BBINIOJIHEHUS NPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMNOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOTO OMbITa,
1abopaTopHOI pabOTHI IO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00CcyXeHuss, 0OMEH MHEHHMSIMH, «MO3TOBBbIE IUITYPMbI», KOOPIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIBHO ONPENEATh LEIN JAESITEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbosee 3pPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JCUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB [0 OCBOEHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW o0mactn «XUMHS», BUIBI
JEATEIBHOCTH MO  MOJYyYEHUI0O HOBOIO 3HaHWS, €ro HHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 ki1acce npeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBIC OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToM, MOJIEKyIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTAa, OCHOBAHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHE PEAKIINH, TETIIOBON A (EKT peakiuu,
AJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, HWOH, KaTWOH, AaHUOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(poreHTHAsI KOHLIEHTpAIUs1) B PaCTBOPE;

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

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

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

e packpbiBaThb cMbIci Ilepunomnueckoro 3akoHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomnueckoil cucreme,
3aKOHOB COXPAHEHHS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHUSI, 3aKOHA ABOTrajpo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3judaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepromnueckass cucTteMa XuMHYeckux diemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacmpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUYECKUE SJIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKIasi OMUCAHUE MMPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTO 3JIEMEHTa MO (opMmysie COeAUHEHMUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOM EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HaHUs — HaAOMIOJeHNE, M3MEpPEeHHe, MOJICIHUPOBAHNE, SKCIICPUMEHT
(peanbHBIN 1 MBICJEHHBIN);

CJIEIOBATH MPaBUJIaM MMOJIb30BAHUS XUMHUECKOU MOCYA0M 1 JTa00OPaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyUYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopoa M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM J0Jieil PacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JJAKMYC, (PeHON(PTAICHH, METUIOPAHK

U pyTHE).

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

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKMX TMOHSATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, HWOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBSA3b, TEIJIOBOU AP(DHEeKT
peakinuu, MOJb, MOJIIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEID, OKUCIICHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHUYECKas CBSI3b (koBajIeHTHaH, WOHHAs,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEAKINM, MPEACIbHO JOMYyCTUMAasl KOHIICHTpaIMs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMMMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJiCHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPEAEIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OMpeeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynaMm, BHUI XUMHUYECKOMN
CBs3U (KOBaJICHTHAs, MOHHAS, MeETaUIMYecKasi) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPaxX HEOPraHUYECKHX COCAWHEHUH, TUI KPHUCTAJUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JIECMOHCTPUPOBATh €r0 IMOHMMAHMWE: OINHUCHIBATh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX AJIEMEHTOB:
pa3inyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manele u OOJBIINE TEPUOIBI, COOTHOCHUTH
0003HaYCHUSI, KOTOPHIE UMEIOTCS B IEPUOANIECKOM TabIINIIE, C YUCITOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUUYECKUX IJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U paclpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 2JIEMEHTOB M WX COCJAMHEHMI B Mpeaenax MaJiblX MEPUOJO0B U
IJIABHBIX MOJATPYMI ¢ YYETOM CTPOCHUS X ATOMOB;

KJIacCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMUCHIBaTh) OOIMHME M CHEIU(PUYICCKHE XHUMHYCCKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, TMOJITBEPKIAs OIMMCAHUEC
npuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHHS PEAKIIMI HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPECTBOM COCTABJICHUS JICKTPOHHOTO OalaHca 3TUX PEaKIIHiA;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacCChI BEIIIECTB,
MaCCOBYIO JIOJII0 XHUMHYECKOTOo JjieMeHTa 1o ¢GopMmylsie COeIUMHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKON pEaKIu;

COOJTI0IaTh TIPABHUIIA MTOIH30BAHUS XUMUYECKOHN TIOCYA0H 1 Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIeCTBaMU B
COOTBETCTBHM C HHCTPYKIHUSMHU TIO BBINOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaUeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IYyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEPAIIMH MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYUHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHNE, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounvecTBO 4acoB
Ne HaumeHnoBaHue pa3aesioB U DJieKTpoHHbIE (HU(POBHIE)
KonTposabHbie IpakTnyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMHS — BaXkHas 00J1aCTh
11 €CTEeCTBO3HAHUS U 3 0 1 bubnnorexa [IOK
' MPaKTUYECKOU eATEIbHOCTU https://m.edso0.ru/7f41837c
YeJIoBeKa
19 BemecTBa 1 xuMuueckue 16 1 1 bu6nmorexa LIOK
' peaxiuu https://m.edso00.ru/7f41837¢
Utoro no pazneny 19
Paznen 2. BaxxHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB
21 Boznyx. Kucnopoa. Ilonstue 3 1 1 bubmuoreka [IOK
' 00 oKcHIax https://m.edso00.ru/7f41837¢c
Bogopon. Ilonsitue o bubmmnoreka HOK
2.2 9 1 1
KHCIIOTaX U COJISIX https://m.edso0.ru/7f41837¢
53 Bona. PactBopsl. [Tonsitue 00 6 1 1 bu6nmorexa LIOK
' OCHOBaHHSX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCChI 11 1 1 bubnuoreka [{OK
' HEOPraHUYECKUX COCIUHEHUN https://m.edso00.ru/7f41837c
Hroro mo pazneny 34

Paspnea 3. Ilepnonnueckuii 3axkoH u Ilepuoguyeckas cucrema xumuiyeckux 371eMeHToB /. . MenneneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBA3b.
OKucauTenbHo-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Hroro no pasneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

10

15

68

bub6numoreka [IOK
https://m.edsoo.ru/7f41837c

bubnmoreka [IOK
https://m.edsoo.ru/7f41837c

bub6numoreka [IOK
https://m.edsoo.ru/7f41837c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837c




9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3nea 1. BemecTBo U XuMH4YecKk#e peakiun
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH 4 0 0 bubnmnoreka HOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubmmoreka [JOK
' peaxiui https://m.edso00.ru/7f41a636
DIIEKTPOTUTHIECKAsS JUCCOIHAITHSI. bubnnoreka [JOK
1.3 6 0 1
XUMHUYECKUE PEAKIIMU B PACTBOpPAX https://m.edso00.ru/7f41a636
Utoro no pazneny 14
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO011ast XapakTepUCTHKA XUMHUECKUX 5 1 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepUCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 7 1 0 brbmmorexa LTOK
' PYIIBL 2P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepUCTUKa XUMHUECKUX G 1OK
HOJIMOTEeKA
2.3 VA- LA 7 1 1
DIICMCHTOB TpyMIIBL. AT, pocop i ux https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yriepon u 13 1 2 bubmmorexa [JOK
' . PYHIEL poa https://m.edso0o.ru/7f41a636
KPEMHUH B WX COCAMHCHUS
Hroro no paszneny 32




Paznen 3. MeTaJUIbI M MX COeAUHEHUS

. bubnnorexa [JOK
3.1 Obmpe cBOHCTBA METANIOR 3 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiimre Metasuibl 1 UX COSIUHEHUS 15 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 18
Paznen 4. Xumus u okpyxaiomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4eJIOBEKA 4 bubnnorexa [JOK
' B P https://m.edso0.ru/7f41a636
Utoro no pazneny 4
PesepBHOE Bpemst 0 bubmorexa [IOK
P p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
CraproBas nquarHoctuka. [Ipenmer
XUMUHU. PO XUMHUH B J)KU3HU
1 YesioBeKa. XMMUS B CHCTEME HayK 1 1 Henens bubmorexa [IOK
' i A https://m.edsoo.ru/ff0d210c
[TonsiTHe 0 METO/IaX TIO3HAHUS B
XHUMUH.
2 ArperaTHbple COCTOSIHHS BEIIECTBA 1 1 Hemenst bubmorexa OK
P B ' A https://m.edsoo.ru/ff0d227e
[IpakTruueckas padora "[IpaBuna
6 6 "

3 paboTHI B 1a0OPATOPUU U IPUEMBI 1 1 2 wenens bubmmnoreka HOK
oOpaitieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopynoBanueM".

Yucrele BemecTBa 1 cMech. CriocoOb! bubmmoteka IIOK

4 o 1 2 Henens
pa3zaeieHusl CMeCen. https://m.edsoo.ru/ff0d26ca

5 HpaKTj/I‘-IeCKaSI pabora "Pa3znenenue 1 1 3 nenens bubnmnorexa [JOK
cMmecei". https://m.edsoo.ru/ff0d28c8
ATOMBI 1 MOJIEKYJIbl. ATOMHO-

6 MoJjiekyJsipHoe yueHue. [Ipocteie u 1 3 Hemens bubmmorexa [JOK

YpHOe ¥4 P A https://m.edsoo.ru/ff0d2a6c
CJIO’KHBIE BEIIECTBA.
CUMBOJIBI XMMHUYECKHUX DJIEMEHTOB. but6mmorekxa [IOK
7 1 4 nenens

Xumuueckasi hopMmyia.

https://m.edsoo.ru/ff0d2be8




OTHOCHTENLHAS aTOMHAas

8 macca.OTHOCUTENIbHAS MOJICKYJISIpHAS 4 wenens bubmmorexa [IOK
' YIp https://m.edsoo.ru/ff0d2a6c
Macca. 3aKOH MOCTOSHCTBA COCTaBA.
Breraucnenns no gpopmynam
XHUMHUYECKHX coequHeHuid. MaccoBas bubmuorexa [IOK
9 5 menmens
JIOJISl XMMHUYECKOTO 3JIEMEHTA B https://m.edsoo.ru/ff0d2d50
COCIMHEHUH.
BajieHTHOCTh aTOMOB XUMHUYECKHX bubnuorexa [{OK
10 5 Henens
3JIEMEHTOB. https://m.edsoo.ru/ff0d2eae
BaneHTHOCTh aTOMOB XMMHYECKUX bubmuoreka [{OK
11 6 Hemens
AJIEMEHTOB. https://m.edsoo.ru/ff0d323c
[IpoBepounas paboTa o Teme
"CHUMBOJIBI XUMHYECKHX JJIECMEHTOB. bubnuoreka [{OK
12 7 wenmens
Xummnaeckue Gopmyiel. MaccoBast https://m.edsoo.ru/ff0d350c
JIOJISE dTIeMeHTa "
13 Du3nYecKue U XUMUYECKHE SBICHUS. 7 bubnuoreka [{OK
. HEACIA
XuMHu4deckast peakuus U €€ MpU3HaKu. https://m.edsoo.ru/ff0d5230
XvMHYecKue ypaBHEHHS. 3aKOH bubmmnoreka HOK
14 8 Henens
COXPAHEHHUSI MacChl BELIECTB. https://m.edsoo.ru/ff0d37fa
Knaccudukamnms xumuaeckux
CaKIUI(COCTMHCHHUS, PA3IOKCHHS,
15 Is)aMemeH(mI oOMeHa KJII)accn(bHKaum 8 Hemens bubmorexa [JOK
’ T https://m.edsoo.ru/ff0d3al16
XUMHUYECKHX PEAKIIHA 10 TeIJIOBOMY
addekry.
Knaccudukanmst xumMmuaeckux
. bubmuoreka [{OK
16 peaknuii (COeAMHECHHUS, PA3JIOKCHHUSI, 9 menens

3aMeIleHus, 0OMeHa).

https://m.edsoo.ru/ff0d3b88




O000111eHNE U cCUCTEMATU3 AL

17 3HaHuil. [loaroroBka Kk TpUMECTPOBOI 9 nenens bubmorexa LOK
' HU p p A https://m.edso0o.ru/ff0d5708
KOHTPOJILHOM paboTe.
18 TpumecTpoBas KOHTpOJIbHas paboTa 10 Hexe bubnmoreka [JOK
H JISL
Nel. 8 https://m.edsoo.ru/ff0d3f34
AHanu3 pe3yJabTaToB TPUMECTPOBOM
19 KOHT OJIIIZHO}I;I a0O0ThI Ii(o elf us 10 nenmens bubmorexa HOK
PO p - OPPeKl https://m.eds00.ru/ff0d40c4
3HAHUH.
Bo3ayx — cmech razos. CoctaB
BO3/lyXa. 3arps3HeHne BO31yXa, bubnnorexa [JOK
20 11 venens
YCHJICHUE TTApHUKOBOTO 3P dekTa, https://m.edsoo.ru/ff0d4290
pa3pylieHre 030HOBOTO ¢ios."
Kucnopon — anmemeHT u npocroe
21 BE echcI)I Amnnorponus Kpncno ona 11 nenens bubmorexa HOK
B ' p poAa. A https://m.edsoo.ru/ff0d448e
3HavYeHHE KUCIOPO/a.
IT
29 ollyueHue, coOupanue u 12 senens bubnmnorexa [JOK
pacro3HaBaHUE KUCIOPOAA. https://m.edsoo.ru/ff0d4614
[IpakTuueckas pabora "[lonydyenue u
23 coOupaHHe KHCIOPOa, U3YUYEeHUE ero 12 nenens bubmxoreka LTOK
vp ., poAa, H3yH A https://m.edsoo.ru/ff0d497a
CBOICTB
24 XUMHYECKUE CBOMCTBA KUCIOPO/IA. 14 nexe bubnmnorexa [JOK
H JISL
Oxkcuppl. A https://m.edso0o.ru/ff0d4790
TennoBoii 3¢ ekt XuMuIecKoi
o5 peakmuu. TormuBo: HedTh, yroyib U 14 senens bubnmnoreka [JOK

MeTaH. 3arpsi3HeHHE BO3/yXa,
CIOCOOBI €ro MPe0TBPAIICHHUS.

https://m.edsoo.ru/ff0d4c4a




KonuuectBo BemectBa. Mousipaast

bu6nuoreka [IOK
2 .M 7| . 15
6 mMacca. MosipHbIi 00beM razoB Hezems htts://m.edsoo.ru/ffodAae?
3akoH ABOTrajpo.
Beraucienus mo ¢popmyiiam
XUMHUYECKHUX COCIMHEHMH C
27 HCIOJIBL30BAHUEM MOHATHI 15 »enens bubnmnorexa LIOK
" . 8 https://m.edsoo.ru/ff0d4ddo0
KOJIMYECTBO BelecTBa", ""MOsipHast
macca", "MoJApHBII 00beM razon".
08 Bomopon — ainemeHT 1 mpocToe 16 nenens bubnunoreka LIOK
BEILECTBO. https://m.edsoo.ru/ff0d4dd0
29 [lonyuenue u cobupanue ) 16 Henes Bbu6mmoteka LJOK
BOJIOPO/1a,U3y4YEHUE €r0 CBOMCTB. https://m.edsoo.ru/ff0d50d2
IIpakTuueckas padota "[lonyuenue u
30 cop6H aHHE BO ]3) oja, u3 e};;le ero 17 nenens bubmorexa LHOK
P | AOPOAR, H3YH 8 https://m.edsoo.ru/ff0d4dd0
CBOWMCTB
bu6nmorexa LIOK
1 K 17
3 HCIIOTH! Heae https://m.edsoo.ru/ff0d4f42
bu6nmorexa LIOK
32 C 20
o HeAs https://m.edsoo.ru/ff0d542e
Ocnosanus. Ilousatus 00 bubnunorexa LIOK
33 20 Henens
WHJUKATOpax. https://m.edsoo.ru/ff0d55a0
Beruunciienus mo ypaBHEHUsIM
XUMHYECKHX PEaKIUil: KOJHUECTBa,
34 MACCHI BEIIECTBA 110 H3BECTHOM 21 "enens bubmorexa LIOK
Hl y A https://m.edsoo.ru/ff0d5708
KOJIMYECTBY, MACCE PEareHTOB WIIN
MIPOYKTOB PEAKITUH.
35 [IpoBepounas paboTa 1o Temam 21 Hexens bubmuoteka [IOK

"Bo3ayx. Kucnopoa. Bonopos.

https://m.edsoo.ru/ff0d587a




Baxneiiuve npencraBuTenu
HEOPraHUYECKUX BEILECTB".

AHanu3 pe3yJabTaToB IPOBEPOUHOU

bubnunoreka LIOK

36 22
pabotel. Koppekmus 3HaHui. HEACTH https://m.edsoo.ru/ff0d59e2
Bopa. CpoiicTtBa Boibl. 3HauEHUE.
37 KpyroBopoT BojbI B IIpupoe. 22 Hexens Bbu6muotexa [JOK
3arpsi3HeHUE TPUPOAHBIX BOJI. https://m.edsoo.ru/ff0d5b40
OxpaHa ¥ 0YHCTKa NPUPOIHBIX BOJ
PactBopb1. MaccoBasi 10J1sI BeIeCTBa
38 B pacTBOpe. Brruncnenus ¢ 23 Hexens bu6nuoreka [JOK
WCIIOJIb30BAHUEM IMOHATHSA "MaccoBas https://m.edsoo.ru/ff0d5eba
JI0JIS BeIlleCcTBa B pacTBope"
[IpakTuyeckas pabora
39 "HpHFOT?BnerUIHe paCTBoUpOB Cc ) 23 Henens bubnnorexa [JOK
onpeAeNEHHON MacCOBOM J10IeH https://m.edsoo.ru/ff0d6342
pacTBOpEHHOTO BemiecTna'.
O06o011eHne U cucTeMaTu3alus
40 3HaHu#. [loAroToBKa K TPUMECTPOBOM 24 uenens bubmorexa [JOK
’ HU R p A https://m.edsoo.ru/ff0d664e
KOHTPOJIbHOM padore.
TpumectpoBasi KOHTpOJIbHASA paboTa bubmmnoreka HOK
41 24
Ne 2. HeACH https://m.edsoo.ru/ff0d664e
AHanu3 pe3yiIbTaToB TPUMECTPOBOMH
42 KOHTpOJIbHOM paboTel. Koppekims 25 Henens bubmorexa [JOK
pu P + PP https://m.edsoo.ru/ff0d67ca
3HAHHMH.
Knaccudukanus HeopraHnyeckux
. bubmuoreka [{OK
43 coequHeHnii. OKCHIBI. 25 Henens

Knaccudukanus. Homenkinarypa

https://m.edsoo.ru/ff0d67ca




OKCUI0B. PU3NYECKHEe U XUMHUECKHE
cBoiictBa. [lonyuenue.

OcHoBanus. Knaccudukarus
ocHoBaHMH. HoMeHkaTypa

bubnunoreka LIOK

44 . 27 nenenst
OCHOBaHUH. PUBMYECKHUE U https://m.edsoo.ru/ff0dfee2
XUMHYecKHe cBoicTBa. [lonyyenue.
Kucnorsl. Kimaccudukars.
45 Homenkinarypa kucinort. @uznueckue 27 uenens bubmorexa OK
P L https://m.edsoo.ru/ffOdfee2
U XuMH4eckue coiictsa. [lomyuenue.
Conu. Homenknarypa. ®usnueckue u
46 XUMHUYECKHE CBOWCTBA COJIEH 28 Henens bubmorexa OK
' https://m.eds00.ru/00ad9474
[Tonyuenue.
I'eneTnueckas CBA3b MEKIY
47 KJIaCCaMU HEOPTaHUYECKUX 28 uenens bubmorexa [JOK
. p https://m.edsoo.ru/00ad9b7c
COCTUHEHUH.
[TpakTuyeckas pabora. Pemenue
JKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME bubmuoteka [IOK
48 29 Henens
«OCHOBHBIE KJIaCChl HEOPTraHMYECKHUX https://m.edsoo.ru/00ad9a50
COCTUHEHUINY.
Boruncnenus o ypaBHeHUAM
XUMHYECKON PeaKIMK: KOJTUIeCTBa
BelllecTBa, 00bEMa, MaCChI 110 bubnmorexa LIOK
49 29 Henens
W3BECTHOMY KOJIMYECTBY BEIIECTBA, https://m.edsoo.ru/00ad9ch2
00BEMY, Macce peareHTOB UIIH
MPOYKTOB PEAKITUH.
Borurcnenus mo ypaBHeHUAM
XUMHYECKON PEaKIMK: KOJINYECTBA Bbubmuoteka [IOK
50 30 nenens

BelecTBa, 00bEMa, MacChl 10
W3BECTHOMY KOJIMUECTBY BEIIESCTRA,

https://m.edsoo.ru/00ad9ela




00BEMY, Macce peareHTOB WK
MPOJIYKTOB PEAKIIUH.

O000111eHNE U CUCTEMATU3ALMS
3HaHui. [loaroToBKa K MpOBEPOUHOM

bubnunoreka LIOK

51 30 nemens
pabote 1o Teme "OCHOBHBIC KJIACChI https://m.edsoo.ru/00ad9ffa
HEOPraHWYECKUX COCIMHEHUN".
[IpoBepounas pabora o reme bubnuoreka [IOK 1

52 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX 31 Henens Henens 1 Henens
coenuHeHun". https://m.edsoo.ru/00ada52c
AHanu3 pe3yabTaToB MPOBEPOYHOM bubnnorexa [JOK

53 . 31 menens
pabotsl. Koppekius 3HaHMiA. https://m.edsoo.ru/00ada52c
EctectBenHbIe cemelicTBa
XUMHYECKHUX IJICMEHTOB. bubnuoreka [{OK

54 o 32 nenens
Amdoreprocts. [lepuogmaeckuit https://m.edsoo.ru/00ada342
3akoH [[.1. Menaeneena.
Crpoenne atoMoB. CoCcTaB aTOMHBIX bubmuoreka [IOK

55 32 nenens
anep. M3oTonbl. DNEKTPOHBI. https://m.edsoo.ru/00ada6bc
CtpoeHue 2IeKTPOHHBIX 000I04eK b K

56 P P 33 Heens noaroreka 1O

aTOMOB JJICMCHTOB.

https://m.edsoo.ru/00ada824




[Tepuoanueckas cucreMa XUMHYECKUX bubnmoreka [IOK
57 34 nenens
anemenToB /.M. Menjeneena. https://m.edsoo.ru/00ada96e
XapakTepucTHKa XUMHYECKOTO 3JIEMEHTA T10
. bubnuorexa [JOK
58 ero nosioxkeHuto B [lepuoaudeckoit.cucteme 34 nwenens
https://m.edsoo.ru/00adb33c
xumudeckux diaementoB .M. Menaeneesa..
Xumuueckas cBs3b. MloHHAs XuMu4ecKas bubnunorexa [{OK
59 35 nenmens
CBSI3b. https://m.edsoo.ru/00adb486
KoBasienTHast mossipHasi ¥ HENoJsipHas
60 XUMHUYECKasl CBS3b 35 nenens bubmorexa LHOK
' https://m.edsoo.ru/00adaab8
DNEeKTPOOTPULIATETLHOCTb.
bubnuoreka [{OK
61 CremneHb OKUCIICHUS. 36 nene
TEHCHE ORHCIEHIA HeAemt https://m.edsoo.ru/00adac34
OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC bubnuoreka [{OK
62 36 Hemens
peakuuu. Oxkucautenu. BoccranoBurenu. https://m.edsoo.ru/00adaab8
OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIC bu6mmoreka IIOK
63 37 nenens
peakiuu. MeToJ1 3IeKTPOHHOT0 OanaHca. https://m.edsoo.ru/00adaab8
OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bubmmoteka IIOK
64 37 uepens
peakuu. MeTo 3JIeKTpOHHOTO OasaHca. https://m.edsoo.ru/00adae28
O06o00mIeHre U cucTeMaTU3aIys 3HaHUH.
65 [ToaroroBka K TPUMECTPOBOI KOHTPOJILHOM 38 nenens bubmorexa LHOK
8 P P P a https://m.edsoo0.ru/00adb076
pabore.
bubnunorexa LIOK
66 TpumecTpoBas KOHTposbHas paboTa Ne 3. 38 nenens
P P P p 8 https://m.edso0.ru/00adb076
67 AHanu3 pe3yabTaToB TPUMECTPOBOM bubmuoreka [IOK
e3epB
KOHTPOJIbHOM paboTsl. Koppekius 3HaHui. pesep https://m.edsoo.ru/00ad9ch2
but6mmoreka [IOK
68 [ToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca peseps

https://m.edsoo.ru/ff0d61c6




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




9 KUIIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Jlara uudposbie
Nen/m Tema ypoka Kontpoabubie IIpakTnueckue
Bcero u3ydyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcnl
Ilepnonnueckuit 3aK0H.
IIepunonnueckas cucrema
1 XUMHAYECKHUX DJIIEMEHTOB 1 1 Henens Bubmaorexa IIOK
https://m.edsoo.ru/00adb59e
.. Menneneea. CtpoeHue
aTOMOB.
CtpoeHue BeliecTBa: BUJIbI
2 XHUMHUYECKOU CBSA3U. THIIBI 1 1 Henmens Bubmiorexa HOK
. https://m.edso0.ru/00adb6b6
KPUCTAJUIMYECKUX PEIIETOK.
3 Krnaccudukanus 1 HOMEHKIATypa 1 5 bu6nmorexa LIOK
HeIes
HEOPraHWYECKUX BEILECTB. https://m.edsoo.ru/00adb7e2
XHUMHYECKHE CBOMCTBA BEIIECTB,
OTHOCAILUXCS K Pa3IMYHbIM
4 KJIaccaM HeOpPraHMYECKUX 1 2 "Henens Bubmiorexa IOK
. p https://m.edsoo.ru/00adbac6
coenunennii ['eHeTnyeckas cBI3b
HEOPTraHUYECKHUX BEIIECTB.
Knaccudukamuss XuMUIeCKUX
5 \(,1) 1 3 Hegens
peakuuii Mo pa3aTuYHbIM MIPU3HAKAM.
CKOpOCTh XMMHYECKOUN pEaKIUu. bubmuoreka [JOK
6 1 3 Henend
Karanns. https://m.edsoo.ru/00adbcb0
bubmunoreka IHOK
7 XHWMHYECKOE PAaBHOBECHE. 1 4 nwenens 1

https://m.edsoo.ru/00adbe9a




OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

8 eakuu. MeTo DIIEKTPOHHOTO 4 gepend bubmiorexa LIOK
PCAKIIH. A P A https://m.edsoo.ru/00adc28c
Oairanca.
9 DIIEKTPOIUTHYECKAS JUCCOL[AALINS 5 Henens bubmaorexa LIOK
p a AL A https://m.edsoo.ru/00adcade
CBoiicTBa KMCIIOT, OCHOBAaHUH B
10 COJIEH B CBETE IIPEICTABIEHUNA 00 5 menens bubmaorexa LIOK
p HU A https://m.edsoo.ru/00adcd68
3IEKTPOJIUTUYECKON JUCCOLIMALIIH.
bubmuoreka [{OK
11 Peaxiuu noHHOro ooMeHa. 6 HENE
H HeAsmt https://m.edsoo.ru/00add448
Peakuyu noaHoro ooMeHa. bubnuoreka [{OK
12 - 7 venens
I'maponus coneil. https://m.edsoo.ru/00add5d8
Pemenue skcriepuMeHTATbHBIX
13 3a7a4 1o TeMe "DIeKTPOIUTHYECKAS 7 "Henens Bubmiorexa HOK
! | P 8 https://m.edso00.ru/00add8b2
JIUCCOLINALIHSA
Beruncnenus mo ypaBHEHUSAM
XUMHUYECKUX PEAKIUH C
14 HUCIIOJIL30BAaHUEM ITOHATHUS 8 nenens bubmiorexa LOK
" 8 https://m.edso0.ru/00add9d4
MaccoBas J10JIsl pACTBOPEHHOTO
BelllecTBa B pacTtBope"
15 OO6m1ast XxapakTepuCTHKa SJIEMEHTOB 8 bubnmnorexa [JOK
HCIOCIIA
VI A-rpymme! (FaoreHoB). A https://m.edso0.ru/00addd12
Xaoposogopoa. ConsHast KUCIIOTA.
16 Bamieﬁnmf XJIOPUIBLI U UX 9 Henens Bubmorexa IOK
pHA A https://m.edsoo.ru/00addbfa
HaxO0KJICHHE B MIPUPO/IE.
ITpakTuueckas padora "ConsHas b K
17 p p 9 Henens noaroreka 1O

Kuciora'.

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




Brrancnenus no YpaBHCHUAM

18 XHMHYECKUX PEaKIui, eCIu OJ1H U3 10 nenenst bubmmorexa [JOK
PEarIHi, A A https://m.edsoo.ru/00addfe2
peareHToB J1aH B U30BITKE
19 TpumecTtpoBas KOHTpOIbHAs paboTa 10 Hexe bubnmoreka [JOK
H JISL
Nel A https://m.edsoo.ru/00ade104
OO01mmas xapakTepuCcTHKa SJICMCHTOB bubmmoreka [JOK
20 11 nenens
VIA-rpynnsl (xanpkoreHos). Cepa. https://m.edsoo.ru/00ade348
bubnunoreka LIOK
21 . . 11
Ceposozopon. Cyseduas: HeAcH https://m.edsoo.ru/00ade488
bubnunoreka LIOK
22 O . 12
KCHUJIbI CEPBI HeJens https://m.edsoo.ru/00ade64a
Cepnas xucnota. Conu cepHoi
KHCIIOTHI, KAUeCTBEHHAS peaKIIHsl Ha
cynbdaT-uoH. XUMHUECKUE
23 €aKIIMH, JIS)KAIIIHE B OCHOBE 12 nenens bubsmorexa [IOK
PEAKIHHL, = A https://m.edsoo.ru/00ade64a
MPOMBIIIJICHHOTO CII0c00a
MOJTyYEHUSI CEPHOI KUCIIOTHI.
[IpumeHenue.
Brruncnenus xonnyecta, o0bema
24 WJIM MacChl peareHTa (MpoIyKTa) Mo 14 uenens bubmmorexa [TOK
p POAYK . A https://m.edsoo.ru/00ade802
yYpaBHEHUSM XUMHUECKUX peaKInui
O06001IeHre U cCUCTEMaTU3AIIHS
3HaHui o teme "Hemeramnsr VIIA, bubmmoteka IIOK
25 14 nwenens
VIA- rpynn TICXD https://m.edsoo.ru/00adea28
J.U.Menpeneena"
[IpoBepounas pabota o reme 56 OK
26 "Hemeramnsr VIIA, VIA- rpynm 15 Hemenst nosmorexa I

[ICX5 A.1.Menneneena"

https://m.edsoo.ru/00adec8a




OO01as xapakTepuCcTUKa 3JIEMEHTOB

bu6nmoreka [IOK

27 15
VA-rpynsl. A30T. HeAenA https://m.edsoo.ru/00adec8a
Ammuak. Conu aMMOHMSL.
28 KadecTtBeHHas peakiiysi Ha HOHBI 16 nenmens bubmorexa HOK
peart A https://m.edsoo.ru/00adeea6
aMMOHHSI.
bubnunoreka LIOK
n ". 16
29 [IpakTrueckas padota " AMMHaK HeJens httos://m.eds0o.ru/00adfo04
Kucnoponnble coennHeHus a3zora. Bu6mumotexa [JOK
30 17 venens
Oxcuabl a30Ta. A30THAs KUCIIOTA. https://m.edsoo0.ru/00adf180
bubnunoreka LIOK
1 ) . 17
3 ocop HeAcH https://m.edsoo.ru/00adf306
Oxcun pochopa (V) u hochopHuas
kuciorta. Mcnons3oBanue gocharon bubmmoreka [JOK
32 20 uenens
B KQU€CTBE MUHEPAJIbHBIX https://m.edsoo.ru/00adf518
yI1oOpeHuit.
[IpoBepounas paborta o reme Bu6 110K
HOJIMOTEeKA
"H VA- I[cx 20
33 eMCTaLIE rpymtet ICXS HeAeHA https://m.eds00.ru/00adf68a
JI.1. Menneneena"
OO1as xapakTepuCcTUKa SJIEMEHTOB bubnnorexa [JOK
34 21 uenens
IVA-rpynnel. Yraepos. https://m.edsoo.ru/00adfc20
bu6nmorexa LIOK
35 . 21
Oxenpt yraepona HEACTH https://m.edsoo.ru/00adfd9c
IIpakTuyeckas pabota "YTIeKucibli bubmuoteka [IOK
36 22
ras". HeAcH https://m.edsoo.ru/00adfebe
. bubnuotexa [JOK
37 22
YronpHas KUCIIOTa U €€ COH HejIeNst htts://m.edsoo.ru/00ae006e
38 IlepBoHayanbHBIE TOHATHUS 00 23 Heneis bu6muoreka [JOK

OpraHn4YCCKUX BCIICCTBAX KaK O

https://m.edsoo.ru/00ae027e




COEIMHEHUSX yIiepo/a.
Yraesogoponsl. [Tpuponnsie
HCTOYHUKHU YTJIEBOJOPOJIOB.
Kucnoponconepxaiue
OpraHUYEeCKHUe BEIIeCTBA.
buonoruuecku BakHbIe BELIECTBA.

bu6nmoreka [IOK

39 23 nene
MarepuanbHOE €AUHCTBO HeAsT https://m.edsoo.ru/00ae054e
OpPraHUYECKUX U HEOPTraHUYECKUX
COEMHEHHIA.
O00011IeHIE U CUCTEMATHU3AIUS
3Hanui. [loaroroBka k bubnuoreka [{OK
40 . . 24 uenens
TPUMECTPOBOU KOHTPOIBHOU https://m.edso0.ru/00ae080a
pabore.
T 0
41 puUMecTpoBasi KOHTPOJIbHAs paboTa 24 wenens bubnuorexa [{OK
No 2. https://m.edsoo0.ru/00ae0bf2
Amnanu3 pe3yabTaToB TPUMECTPOBOM
42 KOH OJ'III))HO}I;I aGOTBITPKO GIFHI/ISI 25 Henens bubmiorexa LIOK
Tpv P FTOPP https://m.edsoo.ru/00ae0e18
3HAHUM 1O TEME.
bu6mmoteka IIOK
43 Kpemumnii. 25 Hene
P HEAS https://m.edsoo.ru/00ae103e
Oxcup kpemuus (V). Kpemuuesas
kuciaota. CHIIMKATHI, X bu6mmoteka IIOK
44 27 nenens
UCIOJIb30BaHUE B OBITY, MEAUIIMHE, https://m.edso0.ru/00ae1156
MIPOMBILIIIIEHHOCTH.
[IpakTuueckas pabora "Pemenue
IKCTIEPUMEHTA 3a/1a4 1o TeMe
45 KCIIEPUMEHTAJIBHBIX 33724 110 TEM 27 Henens bubmuoreka [JOK

«BaxxgeuIe HeMeTaIbl U UX
COETUHEHUI»

https://m.edsoo.ru/00ae1156




46

47

Brruncnenus no ypaBHeHUsAM
XUMUYECKUX PEAKLUM, €CIIM OUH U3 1
pEareHTOB COAEPKUT IPUMECH.

OO61as xapakTepucTHKa
XUMHUYECKUX 3JIEMEHTOB — METAJIOB
Ha OCHOBAaHUU HX MOJIOKEHUS B
IIepunonnueckoii cucreme
XUMUYECKUX djiemeHToB ..
MenpeneeBa U CTpOEHUS ATOMOB.
CrtpoeHue MeTauios.
Mertannu4deckast CBSI3b U
MeTaJJIN4ecKasi KpUCTalInyecKas
peueTKa.

28 nenens

28 Henensa

bu6nuoreka [IOK
https://m.edsoo.ru/00ael278

bu6nuoreka [IOK
https://m.edsoo.ru/00ael14b2

48

49

50

51

DNEeKTPOXUMUYECCKUN P

HaIlpsKEHUH METaJlIOB.

dusnueckue U XMMUYECKHe

cBoiicTBa MeTayioB. O0mme

CMOCOOBI OJTYYEHHUSI METAIIIOB. 1
Cnnasel (cTainp, 4yTyH,

JIOpaIFOMUHUN, OpOH3a) U UX

MIPUMEHEHUE B OBITY U

MIPOMBIIIJIEHHOCTH.

Bbruuciienus no ypaBHeHUsIM
XUMHUYECKHUX PEaKLUH, ECIIN OJIUH U3 1
pEeareHToB COACPKHUT MPUMECH.

IIleno4ynbie MeTaIbL. 1

COCI[I/IHCHI/ISI MICI0YHBIX MECTAJIJIOB.
HOJ'IY‘ICHI/IC U NpUMCHCHUC

29 "enens

29 menens

30 menens

30 menens

bu6mmoteka IIOK
https://m.edsoo.ru/00ael4h2

bu6nmorexa LIOK
https://m.edso0.ru/00ae15e8

bubnunorexa LIOK
https://m.edso0.ru/00ae15e8




bu6nmoreka [IOK

52 €JI0YHO3EeMEJIbHBIC METaJLIbI. 31 nenmens
a https://m.edso0.ru/00ae1886
Baxueiie coefuHeHUs bubnuorexa [IOK
53 31 nenmens
IE€JIOYHO3EMENIBHBIX METAJIOB. https://m.edsoo.ru/00aelae8
JKécTkocTh BOBI U CIOCOOEI €€ bubnunorexa LIOK
54 32 Henens
YCTpaHECHUS https://m.edsoo.ru/00aelc64
[IpakTuyeckas padora "KéctkocTh Bu6muoteka [JOK
95 . N 32 uenens
BOJIbI M CIIOCOOBI €€ yCTpaHEHUS . https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
56 AnmoMuHUI, 33 menens
A https://m.edso0.ru/00ae1d86
bubnunoreka LIOK
57 CoeauHeHUs aTIOMUHHSL. 34 nenens
4 A https://m.edso0.ru/00ae35e6
58 Keneso. 34 uenens
Coenunenus xenesa. [lonsatue o
bubnuoreka [{OK
59 KOPPO3UH METAJIIOB, OCHOBHBIC 35 Henens
https://m.edsoo.ru/00ae3de8
CHOCOOBI 3aIIUTHI KX OT KOPPO3UHU.
Brruncnenus:mo ypaBHeHUAM
XUMHUYECKHUX PEaKIIHid, C
60 HCI0Ib30BaHUEM 35 Henens bubmorexa LHOK
Y https://m.eds00.ru/00ae1750
MTOHATHSA "MacCoBast OJI BBIXO/1a
MPOJyKTa peakuuun".
ITpakTryeckas padota "Perienue
AKCIIEPUMEHTANBHBIX 33724 10 TeMe
61 . 36 nenens
«BaxHeime MeTaIbl ¥ UX
COEIMHEHH S
O06001IeHre U CUCTEMATU3 AL
62 Hl H 36 menens

sganuii. [logroroska x




TPUMECTPOBOU KOHTPOJIHLHOM
pabore.

TpumecTtpoBas KOHTpOIbHAs paboTa bubnmoreka [JOK
63 1 37
Ne3 HEAST https://m.edso0.ru/00ae3f50
64 AHnanu3 pe3ynLTan)B TKP. 1 37 Henens bubnuoreka [JOK
Koppekuus 3Hanuii no teme. https://m.edso0.ru/00ae4270
65 BemectBa u l\iI'aTepHaJIBI B 1 38 Henens bubnmnoreka HOK
[IOBCEIHEBHOM KU3HM YEJIOBEKA. https://m.eds00.ru/00ae4270
besomnacHoe ucnonb3oBaHue
BEIIECTB U XUMUYECKHUX PEaKIIHii B
66 6171: ITepBas moMoIIb np u ) 1 38 nemens bubmorexa LOK
Y. 1P e 1p A https://m.edsoo.ru/00ae0d0a
XUMHUYECKHUX OKOTax U
OTpAaBJICHUSIX.
XUMUYECKOe 3arpsi3HeHUe
67 OKpY>Karolen cpesl (mpeaenbHast 1 eseDE bubmmoreka [JOK
JOIyCTUMAast KOHLICHTPALIHUs besep https://m.edsoo.ru/00adb33c
BEILIECTB.
XHUMUYECKOE 3arpsi3HEHUE
OKpYy>Karollien cpenbl (IpeaenbHas
68 OEY)(I)(TI/IMI{:}I KOIl-:; iHT( ap I/IIEI 1 e3eps bubmorexa [IOK
Aoty Herrtpatt Pesep https://m.edsoo.ru/00ad9ch2
BemiecTB. Pob XuMuu B perieHnu
HKOJIOTHUECKUX MPOOIEM.
OBUIIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbI OCHOBHOT'0 00111ero 00pa3oBaHusl

1

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

11

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aToM,
MOJICKYJIa, XUMHYECKUN SJEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAs U HEOTHOPOJHAs), BAJICHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJIApHAs Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JOJiI XMMHYECKOTO
JJIEMEHTa B COCIIMHEHUH, MOJISIPHBIN 00BhEM, XUMHUYECKAs PEaKIus,
KnaccupuKalusg peakluid: peaklud COCAUHEHHUs, PEaKIuu
pa3lioKEeHUs, PEeaKIMH 3aMEIICHUs, pPEaKIMu OOMeHa, 9K30- U
SHAOTEPMHUUYECKUE PEAKIMH, TETUIOBOM 3((eKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEIeCTBA (MPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

HUIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH 1

NPUMCHATH 5TU MTOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpaH_(eHI/Iﬁ

13

HCIOJIb30BaTh XUMUYECKYI0O CUMBOJIMKY JUIsl COCTaBJIEHUS (POpMYT

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKHHfI

14

PAaCKpbIBATh CMBICII 3dKOHOB COXpaHCHUA MACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHsA, 3aKOHa

ABoraapo

1.5

1.6

OINpeNeNIATh  BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OMHApHBIX
COEIMHEHMSIX
KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIUH (10 YUCIy M COCTaBy

Y4YaCTBYIOIIMX B PEaKIMH BEIIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCUTCIBHYHO MOJICKYJIAPHYIO U MOJISIDHYIO MAaACChI

BEILIECTB




1.8

1.9

1.10

2.1

BBIYUCIISATH MACCOBYIO JIOJII0 XMMHYECKOIO 3JIEMEHTa 1Mo ¢opmylie

COCIUHCHHUS,

BBIUUCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOTIOACHHE,
W3MEPEHHE, MOJICTUPOBAHKUE, OKCHEPUMEHT  (peajabHbIi |
MBICJICHHBIN )

[To Teme: «BaxkHeume npeACTaBUTENIM HEOPTaHUUYECKUX BEIIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX ITOHATHM: OKCH]I,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coequHeHui o popmynam

2.3

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

2.4

2.5

2.6

XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XWMUYECKHE CBOWCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMEpaMU
MOJIEKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBHCHMOCTH OT HX
Ka4eCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IPOTEKAHUSA XUMHUUYECKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWIaM IMOJb30BAHUS XHUMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYJIOBaHHEM, a TaKXKe MpaBUIIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHUIO
a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh M MPOBOJIUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PacIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

MHAUKATOPOB (JIAKMYC, (heHOoNIDTaTICHH, METUIIOPAHK U IPYTHUE)

2.7

IIpOBOAUTDH paCQéTBI 10 YPaBHCHUIO XHUMHYECKOM pCaKknuun

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

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHEIC PpCaKkum»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX MMOHSATHM: AApO aroMa,

ANIEKTPOHHBIA CJIOM aToMa, aTromMHas opOuTalb, paguyc aTroma,




XAMUYECKasl CBS3b, MOJISIPHASI W HEMOJSpHAs KOBAJICHTHAS CBS3b,
3JIEKTPOOTPULIATEIIBHOCTh, WOHHAsA CBA3b, HMOH, KAaTHOH, AHUWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IPOBaTL XHUMHUYCCKUC 3JICMCHTHI

3.3

3.4

OIMCHIBATh U XapaKTepH30BaTh TabamuHyto Gopmy [leproamueckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: paszliNyaTh IOHSTHUS «TJIABHAS
noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

packpsiBaTh cMbica [lepuoamueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAaHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU A B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘-IeHI/I$I, KOTOpBIC  HUMCHOTCA B Ta6J'II/II_[C
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB III/I
MeHnzeneeBa» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHNX JJICMCHTOB (COCTaB n 3apiaa saapa, 06mee YHCJIO0

AJIEKTPOHOB U paclpeaeseHUe UX 0 AIEKTPOHHBIM CIIOSIM)

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

COCINMHCHUAX

3.7

OIIPCACIIATE BUJ XHUMHUYECKON CBS3U (KOBaJIeHTHaH n I/IOHHaSI) B

HCOPraHNYCCKUX COCANHCHUAX

9 KIIACC

Kona
NPOBEPAEMOro
pe3yJbTara

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

1

IIo Teme: «BeliecTBo U XUMHUYECKast peakuusa»

11

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: pacTBOP,
AEKTPOJIUTHI, HEIJIEKTPOIUTHI, dIEKTPOIUTHUECKAs THUCCOLMALINS,
peakiu HOHHOTO OOMEHa, KaTajau3aTop, XMMHUYEeCKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHCIIUTEND,
BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBIIEHHUE, aJJIOTPOIUS,

aM(pOTEepHOCTh, XHMHYECKass CBs3b (KOBaJICHTHAs, HOHHA,




1.2

MeTaJlJIn4ecKasi), KpHUCTaJUIMYecKasi pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKiuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKHX IMOHATUH U

MIPUMCEHATH OTHU MOHATHA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI HJIEKTPOJIMTUYECKON AMCCOLMAIMM KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI'0 OOMeHa

14

1.5

2.1

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKLIUI
MOCPEACTBOM COCTABJIEHUS IEKTPOHHOIO OaaHca ITUX PeaKLUii
MIPOBOJUTH PacU€Thl [0 YPaBHEHUIO XUMUYECKOM peakuu

ITo Temam: «Hemetamnbl U uUX COEAMHEHUs» M «MeTalibl M UX
COETMHEHUS»

XapakTepu3oBaTh  (OMHCHIBaTh) oOmMe W crenuduyecKue
XMMHUYECKHE CBOMCTBA MPOCTHIX M CIO0XKHBIX BEIIECTB, IOATBEPKAAS
ONMCAaHUE [PUMEPAMHU MOJEKYJISAPHbIX M HOHHBIX YypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

2.3

2.4

COCTAaBJIAATh YPABHCHU peaKHHﬁ, MOATBCPIKAAOIUX CYHICCTBOBAHNC

TCHETHYCCKOM CBSI3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

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

YCIIOBUSAX

CIeAOBaTh IMpaBWIaM IMOJb30BAaHUS XHUMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYJIOBAaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKUHUSIMU MO BBITOJIHEHUIO
a60PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYUYEHUIO U COOMPAHUIO

ra3o00pa3HbIX BELIECTB (AMMHAaKa U YTIIEKUCIIOro ras3a)

2.5

MPOBOJIUTh PEAKIIMU, IOATBEPXKAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATh OIBITHBIM TYTEM XJIOPHU-,
Opomuza, wuoaMn, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHMS, HOHBI W3YYEHHBIX METaJIOB,

NPUCYTCTBYIOIIHEC B BOOAHBIX PACTBOPAX HCOPIraHNUYCCKUX BCIICCTB

ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

3.1

PaCKpbIBATH CMBICIT OCHOBHBIX XHWMHYCCKHUX MMOHSITHM: HI[K

BCIICCTBA, KOPPO3HA METAJIJIIOB




3.2

MPUMEHITh OCHOBHBIC OIEpPAIlMU MBICIUTEIIPHON JIEATEITBHOCTH —
aHaJlM3 W CHUHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMAaTH3AIIUIO,
BBISIBJICHHE TPUYUHHO-CJCACTBEHHBIX CBS3€H — I HM3ydeHUs
CBOﬁCTB BCIICCTB U XUMHUYCCKHUX peaKuHﬁ; eCTeCTBeHHOHay‘{HBIe
METOJIbI TO3HAHUS — HAOJIIOJCHHE, WU3MEPEHHE, MOJCIIMPOBAHHE,

9KCIIEPUMEHT (PEaJIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[TepBoHayaIbHBIE XUMUYECKUE TTOHSATHUS

IIpenmer xumun. Ponp XUMHUM B KU3HU 4YEIIOBEKA. XUMHUSI B CUCTEME HayK.
Tena u BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE

BCIICCTB

IIonsTHe o MCTOJaXx IIO3HAaHWA B XUMHUH. YucTeie BCIICCTBA U CMCCH. CnocoObl

pasaciICHus cMmecen

13

14

ATOMBI U MOJICKYIJIBI. Xumudyeckue 3aeMeHThl. CHMBOJBI XMMHYSCKHX

351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnaeckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcuTENbHAas  aTOMHas — Macca.
OtHOocuTenbHAss MOJIEKYJIsApHas Macca. MaccoBass A0JIg  XHMHUYECKOTO

JJICMCHTA B COCANHCHHUHN

1.5

1.6

KonnuectBo BemectBa. Moisib. MonsipHas macca. B3auMOCBSI3b KOJTMYECTBA,
Macchl M YHUCIA CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacuérel mo ¢opmynam

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

®u3nyecKkue U XUMHUYECKHUE SIBICHUSA. XMMHAYECKasl peakus U €€ MPU3HAKH.
3aKOH  COXpaHEHMs  MacCchl  BEUIeCTB.  XMMHUYECKHE  ypaBHEHUS.
Knaccupukanus  XxuMuuecKnx  peakuuid (COEAMHEHHUS,  Pa3JIoKEHHUs,

3aMeleHus, oOMeHa)

1.7

XUMHYECKUN JKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOHM MOCYyAOH, C
MpaBUIaMu padOTHI B JabopaTopuu U MpuéMaMu oOpalieHus ¢ 1abopaTopHbIM
o0opy/soBaHHEM, W3YYCHHE M ONucaHue (U3MUECKUX CBONCTB 00pa3iioB
HEOPraHWYECKUX BENIECTB, HaOmoAcHUEe (u3ndeckux (TIaBJICHUE BOCKa,
TasiHUE JIbJIa, PaCTUPAHKE caxapa B CTYNKE, KHIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMUYECKHX (TOpPEHHE CBEUYM, TNPOKAIUBAHHUE MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCJIOTOW) SIBJICHHM, HAONIOJIEHWE M OIHCaHUe
MPU3HAKOB TMPOTEKAHWS XUMHUYECKMX peakiui (pas3oKeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOpUIAOM Oapusi, pa3IoKeHUe

ruapokcuaa meau(ll) mpu HarpeBanuu, B3aUMOJICHCTBHE XKee3a C paCTBOPOM




comm meau(1l), u3ydenne cnoco0oB pa3eneHust cMecei (C MTOMOIIBI0 MarHHUTAa,
bunbpTpOBaHME, BBIIAPUBAHUE, NUCTUILIALNSA, XpoMaTorpadus), MpoBeIeHUE
OYUCTKM TIOBAPCHHON COJIM, HAOJIOJCHHE | OIHMCAaHHE pPE3y/IbTaTOB
IPOBE/ICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MacChl, CO3/1aHNe

MoeIeld MOJIEKYJI (ITapOCTEP KHEBBIX )

Baxneimme MMpEACTABUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Boznyxa. Kucnopon — sieMeHT u mpocToe
BemecTBo. HaxoxaeHne Kuciopoaa B npupoje, Pu3ndecKkue u XUMUISCKUE
cBoricTBa (peakiuu ropenus). Okcunapl. [Ipumenenne kuciopoga. CrocoOs
MOJIy4YEHUsl KHCIIoposa B Jaboparopuu U MpoMbliieHHocTUu. Kpyrosopor

Kuciopoja B mpupojie. O30H — amioTporHas MoaupuKalus KUCIopoia

2.2

TennoBoil 3¢ ¢dexkT XUMUUECKOM peakuuu, TepMOXMMUYECKHE YpaBHEHUS,
9K30- U 3HJOTEPMHUYECKHE peakluu. TOIMBO: yrojib U MeTaH. 3arpsi3HEHUE

BO31yXa, YCUJICHUC ITApHUKOBOI'O Bq)(beKTa, pa3spymieHue O30HOBOI'O CJI0

2.3

2.4

2.5

Bonopos — anemeHT U nipoctoe BeriectBo. HaxokieHue Bogoposa B IPHPOJIE,
du3nYecKre W XMMHUYECKHE CBOKMCTBA, MPUMEHEHHE, CIOCOOBI IMOTYYCHHSI.

Kucnore! 1 conn
MomnsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

®dusnyeckue CcBoiicTBa BoAbl. Boga kak pactBoputens. PacTBOpHI.
HacellienHble ¥ HEHACBILEHHBIE PACTBOPBI. PacCTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg 1oyl BemecTBa B pacTBOope. XUMHUYECKHE CBOWMCTBA BOJBIL.
OcHoBanus. Ponp pacTBOpoB B IpUpPOAE W B KU3HHU uenoBeka. Kpyrosopor
BOJBl B IMpHpoAe. 3arpsi3HEHHE MpUPOAHBIX BoA. OXxpaHa U OYHMCTKA

MMPUPOAHBIX BO

2.6

2.7

2.8

Knaccudukanus neopranmvecknx coeanHeHuid. Oxcunbl. Knaccuduxarms
OKCHJIOB: coJjieoOpa3yromue (OCHOBHBIE, KHUCJIOTHBIE, aM(OTepHblE) U
HeconeoOpasyronie. Homenknatypa okcuaoB. @U3NUECKHE M XUMHYECKUE

CBOICTBA OKCHAOB. [loiryueHne okcuaoB

OcHoBanus. Krnaccuduxanuss ocHOBaHMN: IMIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomenknaTtypa ocHoBaHui. ®u3nueckne 1 XUMUUYECKUE CBONCTBA
ocHoBaHu. [Torydenne ocHOBaHMM

Kucnorsl. Knaccudukanusa kucnor. Homenknarypa kucnor. ®Ousndeckue u
XUMHYEeCKHe cBoMcTBa kucioT. Pag aktuBHOcTH MeTtayuioB H.H. Bekerosa.

HonyquHe KHUCIIOT




2.9

2.10

2.11

Comu. Homenkiarypa coseil. @uznueckue U XUMHUYECKHE CBOMCTBA COJICH.

[Tonyuenue coisen
I'enernueckas cBsA3b MEXKAY KjlacCaMM HEOPraHMUECKUX COCTUHEHUM

XUMUYECKUH OIKCIIEPUMEHT: KAueCTBEHHOE OIPENCICHUE COJEpKaHuUs
KHCIIOpOJia B BO3JlyXe, MOJIyueHUe, coOupaHue, paclio3HaBaHUE U M3y4eHUE
CBOWCTB KHCIIOPO/1a, HAOJIIOICHHE B3aUMOJICHCTBHSI BELIECTB C KUCIOPOJIOM U
YCIIOBUSI BOSHUKHOBEHMSI U IIPEKpaIlleHusi TopeHus (Ioxapa), 03HaKOMJICHUE C
o0pa3llaMyu OKCHZOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, cOOUpaHue,
pacro3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpoJa (FOpeHHE), B3auMOICHCTBHE
BOJZIOpOA c OKCHJIOM meau(ll) (BO3MOXKHO HCIIO0JIb30BaHUE
BUJICOMATEPHAIIOB), HAOIIOIeHUE O0pa3loB BEUIECTB KOJUYECTBOM | MOIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHS BEIIECTB C  PAa3IUYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNPEAENEHHOW MaccOBOU
JIOJIEM pAacTBOPEHHOIO BEILIECTBA, B3aUMOACHCTBUE BOJbl C METAJUIAMHU
(HaTpueM W KajblieM) (BO3MOXKHO HMCIIOJb30BAHME BHJICOMATEPHAIIOB),
OTIpeNieIeHue PAcTBOPOB KHUCIOT M MIENOYEH C IMOMOUIBI0 HMHIAMKATOPOB,
UCCIIEIOBAaHUE OO0pPa3Il0B HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIacCOB,
HAOJIIO/ICHUE W3MEHCHUS OKPAaCKH WHIWKATOPOB B PACTBOpaxX KHUCIOT U
nienouel, u3yuenue B3aumozeicteus okcuna meau(ll) ¢ pactBopom cepHoit
KHCIIOTBI, KHCIIOT C MeTaUIaMH, PEaKIUi HEeWTpaIu3aum, MOJIydeHHe
HEPACTBOPUMBIX OCHOBaHWM, BBITECHEHHE OJHOTO MeTalja JpyruM Hu3
pacTBOpa COJM, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a7a4 No Teme «BaxkHeimue

KJIaCCbl HECOPTaHNUYCCKUX COE€TUHECHUI

3.1

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[lepBble MONBITKM KiIacCU(PUKAIMM XMUMHUYECKUX 3JIeMEeHTOB. [loHsitue o
IpynIax CXOAHBIX 3JEMEHTOB (ILeIOYHBbIE U IIEJIOYHO3EMENbHbIE MEeTallbl,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT am(pOTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepronnueckuii 3akoH. llepmoanueckas cucremMa XUMHUUYECKUX DJIEMEHTOB
JAW. Menneneea. KopoTkonepuogHass ¢ JJIMHHONEPHOAHAs (OPMBI
Ilepronnueckoit cucremsl xumudeckux daemeHToB .M. Menneneesa.
Ilepuonbr n rpynnsl. U3NYECKHUT CMBICI TOPSAJIKOBOIO HOMEPA, HOMEPOB

nepruoaa v rpymuiibl 3JICMCHTA




3.3

3.4

3.5

Ctpoenne atomoB. CocTaB aTOMHBIX anaep. M3oronsl. Dnektponsl. CTpoeHne
AJIGKTPOHHBIX 000JOYeK aTroMOB TMepBbIX 20 XUMHUYECKUX DIEMEHTOB
ITepuoanueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoit cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI pajnyca aTOMOB XHMMHYECKUX JJIEMEHTOB,
METAJIMYECKUX M HEMETa/NIMYeCKUX CBOMCTB IO TpyIlmaM M I[epHoJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoanueckoit CUCTEMbI XUMHYECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yu€Hblid 1
rpakJIaHUH

Xumuueckasi cBsa3b. KoBajeHTHast (TMOJsipHAsT W HEMOJIIPHAs) CBA3b.

SJIGKTpOOTpI/IHaTeHBHOCTb XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenens okucieHus. OKHCINTEIIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMUYECKUHN OKCIICPUMCHT: H3YUYCHUC 06p213]_IOB BCIICCTB MCTAJJIOB H
HEMCTAJJIOB, B3aUMOJCHCTBHE THAPOKCHUAA ITMHKAa C PacTBOpaMH KHCJIIOT H
menoqeﬁ, MMPOBCACHUEC OIIBITOB, HIUTFOCTPUPYIOIIUX IPUMEPBI OKHUCIIUTCIBHO-

BOCCTAaHOBUTENIbHBIX pEaKLUi (TOpEHUE, peakluy pas3iioKeHUs, COCTUHEHMS])

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

11

[lepuonnueckuii 3akoH. Ilepuoguyeckas cucremMa XUMHUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMUYECKUX BJIEMEHTOB MEPBbIX TPEX NEPHOJOB, KallMs, KalblUsi U HX
COEJIMHEHUN B COOTBETCTBUM C TOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CTpoeHMe BeIlIEeCTBA: BUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATIIUYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUINYECKON
peméTKM W BUJA XUMHUYECKOW cBs3u. Krnaccudukamus w HOMEHKIATypa
HEOPraHMYECKUX BEIIeCTB (MEXIyHapOJIHAs U TpUBHUATbHAs). XUMHUECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBbIM KJIacCaM HEOPTraHUYECKHUX

COCHHHCHHﬁ, FCHCTUYCCKAsA CBA3b HCOPraHUYCCKUX BCIICCTB




13

Knaccudukarust XuMudecknx peaknuii o pa3iIudHbIM Npu3HaKaM (10 YHUCITy
U COCTaBY YYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3P QEKTy, 1Mo
MU3MEHEHHIO CTEICHEH OKHMCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00PaTUMOCTH,
[0 y4YacTMIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKLMH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlousTue o CKOpPOCTH XHUMHYECKOM pC€aKnuu

14

1.5

[Tonsitie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHX peakuusax. [lonstue o
FOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecur. (DaKTOpbI, BIMSIONIME HA CKOPOCTb XMMHUYECKOW peakluud U

IMMOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC ~ PEAKIMU,  JJCKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust ANEKTPOTUTUYECKON TUCCOUALUU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtunonsl, annonsl. MexaHu3M JUCCOIMAIIMHN BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMH4ecKoi cBsi3u. CrerneHs quccouranuu. CUIbHBIC U CIa0bIe SJIEKTPOJIUTHI.
Peakiiuu nonHoro oomeHa. Y cioBus MPOTEKaHUSI PEAKIIMA MOHHOTO OOMEHa,
MOJIHBIE M COKpauIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHUW W COJIEl B CBETE TMPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

AUCCOoHUalu. KauectBeHHEIC PCaKIMu Ha NOHBI. Ilonsatue o THuapOJInN3C colen

1.7

XUuMH4YecKni OKCIICPUMCHT. O3HAKOMJICHUC C MOACIIAMHU KPUCTAIMYCCKUX
pEmETOK HEOPraHWYECKUX BEIECTB — METAJIOB U HeMeTauioB (rpaduta H
ajmasa), CJIOXHBIX BEIIECTB (XJIOpUJIa HATPHs); UCCIEIOBAHUE 3aBHCUMOCTH
CKOPOCTH XHMHYECKON pEaKiuu OT BO3JIEHCTBUS pPa3IUYHBIX (HAKTOPOB;
HCCIIC/IOBAaHUE  DIIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB, Ipoliecca
JTUCCOLIMAIIMU  KHUCJIOT, WIeJo4Yed U cojedl (BO3MOXKHO HCIOJIb30BaHHE
BHJICOMATEPHAJIOB); IPOBEJICHUE OIBITOB, WUTFOCTPUPYIONUX IPH3HAKU
MPOTEKaHUs peaKkiuii HOHHOTO 0OMeHa (00pa3oBaHMe OcajKa, BhIICTICHHE rasa,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTaHOBUTENBHBIX peakiinii (TOpeHHEe, pEaKluu Pa3I0KEeHHs], COSAMHECHNUS);
paciio3sHaBaHUE€ HCOPraHMYECKUX BCIICCTB C IMOMOINBKO KAaYCCTBCHHBIX

pCaKLII/Iﬁ Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a1a4

Hemeranns!l u ux coeauHeHUs

2.1

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

XapakTepHble cTeneHu okucieHus. CrpoeHune u (usMUeckue CBOICTBa




MPOCTHIX BEIIECTB — raJIOT€HOB. XUMHUYECKHE CBOMCTBA Ha MpPUMEpPE XJIopa
(B3auMoielicTBUE C METallaMU, HEMETAJUIAMHU, LIEI049aMH). XJI0POBOJOPO.
ConsiHast KMCJOTa, XHMHYECKHE CBOWCTBA, I[IOJIy4€HUE, [PUMEHEHHUE.
JelictBue XxJiopa M XJIOPOBOJOPOJA HAa OPraHU3M 4YeJoBeKa. BaxkHeimue

XJIOpUAbI U NX HAXOXKICHUC B IIPUPOJLC

2.2

2.3

2.4

2.5

OO6mas xapaktepuctuka 37eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u pu3ndeckune CBOWCTBa
NPOCTBIX BEIIECTB — KHCIOPOJa W Cepbl. AJUIOTPOIHBIC MOIU(HKAINN
KHCJIOpO/ia M cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢du3nveckue M XUMHYECKUE CBOMCTBA. OKCHABI Cepbl KaK IPEICTABUTEIH
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3HUYSCKUE U XUMUYECKUE CBOMCTBA
(oOmue Kak mpeacTaBUTENs Kilacca KUCIOT U crenuduueckue). XuMHUIECKUe
peaKIyy, JeKalrue B OCHOBE MPOMBIIIJICHHOTO CIIOCO0a TMOIy4YeHUs] CepHOU
kucinothl. [Ipumenenue. Coiu CepHON KHUCIOTHI, KAYeCTBEHHAs PEaKIus Ha
cynbar-uoH. HaxoxaeHnue cepbl U e€ COeTMHCHUN B MPUPOJC. XUMUIECCKOE
3arps3HEHUE OKPYXKAIOIIEH CPEelibl COCIMHEHUSIMU CePbl (KUCIOTHBIC TOMKIH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €0 MPEeIOTBPAIECHHUS

OO6mas xapaxktepuctuka 37aeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENEHW OKHUCICHUSA. A30T, paclpoCTpaHEHHE B
npupoe, punyeckue 1 XuMudeckue cBoiicTBa. KpyroBopot azora B mpupo/e.
AMMmHak, ero (QusMueckue W XUMHYECKUE CBOMCTBa, MOJlydyeHHE U
npuMeHerne. Conu aMMOHUS, WX (PU3MYECKHE W XUMHUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHast peakiusi Ha MOHbI aMMOHHMSI. A30THast KUCIIOTa, €€
noJjiyueHue, pu3ndeckre U XMMHUecKre cBoicTBa (001Ire KaK npeacTaBuTeNs
KJacca KHUCIOT M cnenuduueckue). lMcnonab3oBaHWe HUTPATOB U coyiei
aMMOHHSI B KaueCTBE MUHEPAIBHBIX yIOOpeHUH. XUMHUECKOE 3arps3HEHUE
OKpY’Karollel cpesibl COeTUHEHNUMH a30Ta (KUCJIOTHbIE JOXK/IH, 3arps3HEeHUe

BO3/yXa, MOYBbI U BOJJOEMOB)

docdop, anorponHsie MogudpuKanyu gochopa, GpuznIeckue U1 XUMHUECKUE
ceorictBa. Oxcun dochopa(V) u dochopHas xucimora, (usndeckue u
XMMHUYECKHE CBOMCTBa, mosyudeHue. Mcnonb3oBanue ¢ochaTtoB B KauecTBe
MUHEPATBHBIX YA0OpEeHU

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnbl. OcOOEHHOCTH CTPOECHUS
aTOMOB, XapaKkTepHbIE CTENEHM OKHUCICHHA. YTJIEpOid, aJIOTPOIHbIE

Mou(UKaIMK, pacHpoCTpaHEHUE B Ipupoje, (U3NYECKHe U XMUMHUYECKHE




2.6

cBoricTBa. Ancopoums. KpyroBopor yriepoaa B npupojae. OKCuibl yriepona,
uX (U3NYECKHe M XMMUYECKHE CBOMCTBA, JCHCTBHE Ha JKUBBIC OPraHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHUE. DKOJIOTUYECKUE MPOOIeMbl, CBI3aHHBIE C OKCUIOM
yraepona(lV); rumore3a 11006ambHOTO TOTEIUICHHUS KJIMMATa; MAPHUKOBBIN
a¢ddexr. YronapHas kuciora u €€ CoiaM, UX (PUINYECKHE U XUMHUYECKHUE
CBOWCTBA, MOJIydeHUe u npuMeHeHnue. KauecTBennas peakuus Ha KapOoHAT-
nonbl. Mcnonb3oBanue kKapoOOHATOB B OBITY, MEAUIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO03IUCTBE

[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKHX BELIECTBAX KaK O COCAMHEHHSIX
yriepoja (MeTaH, 3TaH, STWJICH, alleTWIEH, 3TaHOJ, IJIULEpPUH, YKCyCHas
kucnora). Ux cocraB u xummdeckoe ctpoeHue. Ilonsatue o Omonormuecku
BO)XHBIX BEIECTBaX: XHpax, OeJIKax, yIrieBoJaX — M HUX POJU B KU3HHU
yeyioBeka. MarepuanbHOe €IMHCTBO OpPraHMYeCKMX M HEOPraHWYEeCKUX

COE€IMHEHUN

2.7

Kpemuuii, ero ¢u3nueckue M XUMHUYECKHE CBOMCTBA, MOJY4YCHHE U
npumenenue. CoeHeHUsT KpeMHuUsl B npupone. O0mue mpeacraBieHust 00
okcune kpemuusi(1V) u kpemuueBoi kucinore. CHIIMKATHI, HX UCIOJIb30BAHUE
B OBITYy, MEIUIMHE, TNPOMBIIUICHHOCTH. BakHEHIHe CTpOUTEIbHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOoH, kene300eToH. [Ipobmemsr
0€30IMacHOTO WCIOIB30BaHUS CTPOHMTEIHHBIX MAaTEPHUANIOB B ITOBCEIHEBHOMN

JKHN3HHU

2.8

XUMHUECKUH SKCIEPUMEHT: U3y4yeHHe 00pa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJITHOM KHCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKIMM Ha XJIOPUJI-
UMOHbl U HaONIOJeHHE MNPU3HAKOB MX NPOTEKAHUS; OMBITHI, OTpa’kKarollue
¢uznyecKkne U XUMUYECKHE CBOMCTBA raJION€HOB U UX COEIMHEHUH (BO3MOXKHO
MCIIOJIb30BaHNE BUJEOMATEPHUAIOB); O3HAKOMJIEHHE C OOpas3liaMH XJIOpPHAOB
(raloreHUI0B); O3HAKOMJIEHHE C oOpa3lamMu cepbl U €€ COeAMHEHUSIMHU
(BO3MOXHO HCTIOJB30BAHUE BUICOMATEPUATIOB); HAOIIOJEHUE TIpoliecca
oOyTJIMBaHUS caxapa MoJl JIeiiCTBUeM KOHLEHTPHUPOBAHHOM CEpHON KUCIIOTHI,
U3Y4YE€HHE XMMHUYECKHUX CBOMCTB pa30aBIeHHON CEpHON KHCIIOTHI, POBEACHNE
KayeCTBEHHON peakluu Ha Ccynb(ar-uoH M HaOmoJeHHe TNpu3HaKa eé
MPOTEKaHUs; O3HaKOMJIEHHE ¢ (PM3NYECKUMU CBOMCTBaMH a30Ta, pochopa u ux
COEMHEHUN (BO3MOXHO MHCIIOIB30BaHUE BHUJICOMATEPUANIOB), OOpas3laMu
a30THBIX U (HochOpHBIX YA0OpEeHUH; TTOTyIeHHE, COOMpaHe, pacrioO3HaBaHUE
Y U3Y4YEHHE CBOMCTB aMMHAKa; IPOBEJACHNUE KAaUECTBEHHBIX pEakLUi Ha MOH

aMmMoHMsT U (ochaT-MOH M HU3ydyEHUE TMPHU3HAKOB HX MPOTEKAHMUS,




B3aMMO/ICCTBUE KOHIIEHTPHUPOBAHHON a30THOM KHUCIIOTHI C MEBIO (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); W3y4Y€HUE MOJENICH KPUCTAILTMYECKUX
pem€Tok anmasza, rpaduta, ¢yiepeHa; O03HAKOMIIGHHE C IPOILIECCOM
a71copOIMK pacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
MIPOTHBOTa3a; MoJyueHHue, cCOOMpaHue, pacro3HaBaHHE W M3yYCHHUE CBOWCTB
VIICKUCIIOTO Ta3a; MPOBEJACHHE KAaYeCTBCHHBIX PEaKIUi Ha KapOOHAT- u
CUJIMKAT-UOHbI M M3Yy4YCHUE NPU3HAKOB HMX MPOTEKAHHUSA, O3HAKOMIICHHE C
MPOJYKLIUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BaxkHelme HeMeTaluIbl U UX COCIUHCHUA»

MeTamisl ¥ BX COCIUHECHUA

3.1

OO0wrast XapakTepuCTUKAa XUMUYECKHUX 3JEMEHTOB — METaNIOB Ha OCHOBaHWUU
ux nosiokeHus B lleprogmueckod cucreMe XMMHUYECKMX 3JeMeHToB /J[.M.
Menneneesa u ctpoenust atroMoB. CTpoeHHe MeTajIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalIMdecKass pemerka. OJNEKTPOXUMHUYECKUN psil

HaHpH)KeHI/Iﬁ MCTAlJI0B

3.2

3.3

Ou3nyeckue U XMMHUUecKHe cBoiicTBa MeTasmioB. OOIIMe crnocoObl MOTYYeHHS
MeTasuioB. [ToHsITHE O KOPPO3UHM METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
koppo3uu. CruiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

[Ilenouynsle MeTaybl: MoslokeHHE B [leproguyeckoil cucTeMe XMMHYECKHX
anemeHToB /.M. MenneneeBa; CTpoeHrE UX aTOMOB; HAXO0XKJICHHE B IIPUPOJIE.
dusnyueckue U XMMUYECKHe CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCuabl
U TUAPOKCHUABI HATPHUA W KaJuA. HpI/IMeHCHI/Ie OICJIOYHBIX MCETAJIJIIOB U HUX

COeIMHEHUN

3.4

[llenoyno3eMenpHBIE METAIBl MarHuii W KalbIUi: IIOJIOXKCHHE B
[Iepnognueckoit cucreme xumudeckux osnemeHroB .M. Menneneesa;
CTPOEHUE UX aTOMOB; HaxO0XJeHUE B npupoje. PU3HYECKUE U XUMHUUYECKUE
CBOMCTBa MarHusi W Kajublius. BakHeWmne coenuHEeHHs] Kaublus (OKCH],

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

3.5

3.6

Amomunuii: nonoxenue B llepuoanueckoil cucteMe XUMHUYECKUX AIIEMEHTOB
J .. Menneneesa; CTpO€HUE aTOMa; HAXOXKJEHUE B mpuponae. Ousznyeckue u
XUMHUYECKHE CBOWCTBA amOMUHHA. AMQOTEpHBIE CBOWCTBA OKCHAA U

TUAPOKCH]IA AITFOMUHUSA

Keneszo: nonoxenue B [lepnoandeckoi cucteMe XuMU4ecKux 3neMeHToB [[. 1.

MGH,Z[G.HGGBa; CTPOCHUC aTOMa, HAXOXKIACHUC B IPUPOAC. du3znueckue u




3.7

4.1

XUMUYECKHE CBOMCTBa jkene3a. OKCuipl, TUApOoKcHabl U conu xene3a(ll) u

xeneza(lll), ux cocras, cBOMCTBA U MOTyYeHUE

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3iaMy METaJJIOB H CILIaBOB,
uX (U3NYECKMMH CBOWCTBAMH; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METAUIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHoCTeH
B3aMMOJICHCTBUSl OKCHJAa KaJbllUd W HATpus C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOWMCTB >KECTKOWU BOJIBI;
mpolecca TOpeHMsl JKelle3a B KHUCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMS KAUeCTBEHHBIX PEAKITNI HA NOHBI
(Maraus, Kamelus, amomuaus, nubka, sxenesa(ll) u xenesa(lll), mexu(ll);
HAOJI0/ICHUE W OTIMCAHKE TIPOIECCOB OKPAIIMBAHUS TUIAMEH NOHAMH HATPHSI,
Kamusi W Kanblus  (BO3MOXKHO — HCIOJB30BaHUE  BHUAEOMATEPUATIOB);
UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB T'MJPOKCHIA ATIOMUHUS M THIPOKCH]IA
[IMHKA; pEelIeHre SKCIIEPUMEHTAIBHBIX 3371a4 10 TeMe «BakHelne MeTanibl

7 UX COCTUHCHUS)

XHUMHA ¥ OKpYXKarolas cpena

HoBsie maTepuansl 1 TexHoJIOrMU. BelecTBa 1 Marepuaiibl B MOBCEAHEBHOM
JKU3HU YeJloBeKa. XUMUSA U 310poBbe. be3omacHoe ucnoab30BaHre BEIIECTB U

XUMHUYECKHUX peakuuil B ObITy. IlepBas momolmip nNpu XUMHYECKUX OXKOrax U

OTpPaBJICHUAX

4.2

OCHOBBI ~ 3KOJOTMYECKOH  TIpPaMOTHOCTU.  XHUMHUYECKOE  3arps3HEHHE
okpyxatomiet cpenpl [TK. Posb XxumMuu B pelieHMH 3K0JI0TrMYECKUX MPoOIIeM.
[IpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrosib, NMPUPOAHBIA ra3, He(Th),

MMPOAYKTHI UX r[epepa60TKI/I, HX pPOJib B 6LITy " IPOMBIIIIJIICHHOCTHU

4.3

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

METaJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)




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

Kon
NpoBepPsSIEeMOro
TpeOoBaHMS

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAEMOCTH SBIICHHI npupoabl, IIOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMMHYCCKOU HAayYKH KakK obOnactu COBPCMCHHOTI'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6HICCTBa;

INOHUMAaHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOAAX IIO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX MCCICAOBaHUA BCHICCTB W HU3YUYCHHA
XUMHNYCCKHX peaKuHﬁ; YMCHHUE HCIOJIb30BAaTb MOJCINU  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 ctepax npodecCHOHATBLHOM AESITENbHOCTH, CBI3aHHBIX C XUMHEH
U COBPEMCHHBIMH TCXHOJOTUAMHU, OCHOBAHHBIMHU Ha JOCTHKCHUAX
XUMHUYECKON HAyKH, YTO MO3BOJUT OOYdYaIOIIMMCSl paccCMaTpUBATh
XUMUIO  Kak cdepy cBoell  Oyaymieil  mpodeccroHaTbHOM
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUIBLHOTO TMpeAMeTa MPH TepeXxoJe Ha YPOBEHb CPEIHEro

o011ero oopa3oBaHus

2.1

Bnanenne cucreMoil XMMHYECKHX 3HAHUM H YMCHHUC IIPUMCHSITH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXKHEHIINE XUMHUYECKHE TOHATHSI: XHUMHYSCKHUH OJIEMCHT, aTOM,
MOJIEKYJIa, BEMIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJTHOPOAHAs CMECh, OTHOCHTEIbHBIE AaTOMHAs U MOJIEKYJISIpHAs
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHI, KHCIIOTAa, OCHOBAaHHUE, COJb (CPEAHssl), XUMHUYECKas
peaKMs, peakUuu COECOUHEHHUS, PEAKIUM PA3JIOKEHMS, peaKLUuu
3aMellleHus], peakiui oOMeHa, TeroBol 3((deKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE PEAKIIUU, PACTBOP, MACCOBasl J10JI1 XUMHUYECKOTO

3JIECMCHTAa B COCAUMHCHHUHM, MacCCoBasd 104 HW  INPOLCHTHAasd




2.2

2.3

KOHIIEHTPALIMS BELIECTBA B PACTBOPE, SIPO aTOMA, AJIEKTPOHHBIN CII0H
aToMa, aTOMHas OpOMTalb, PaJWyC aroMa, BaJEHTHOCTb, CTEIEHb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATETILHOCTD, TOISpHAs
U HEIOJISIpHAs KOBAJEHTHAsl CBsI3b, MOHHAS CBSI3b, METAJUIMUYECKAs
CBSI3b, KPUCTAJUINYECKAs pElIETKA (ATOMHAs!, HOHHAsI, METaJJTNYecKasl,
MOJIEKYJISIPHAs), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEAIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JUCCOLMAIMsI, pPeaKUud HOHHOro OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, JJIEKTPOJIH3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMbIE W HEOOpaTUMBbIC DPEAKIHH,
CKOpOCTh XUMHUECKOW peakiuu, katamuzatop, [IJIK, kopposus

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

TEOpUUM  XHMHUH:  aTOMHO-MOJIEKYJIIDHAasT  TEOpHsdA,  TEOpUL

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocHoBamu XUMHYCCKOH I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ

3.1

YMEHHE TPaBWJIBHO HWCIIOJNB30BaTh HW3YYCHHBIE BEIIECTBA U
MaTepuaibl (B TOM YHUCIIe MUHEpalbHble yJOOpEHUs, METaulbl U
CIUIaBBI, TIPOMYKTHI  IEpepabOTKM  TMPHUPOTHBIX  HCTOYHHUKOB
yII1€BOAOPOAOB (YIJIsl, IPUPOTHOTO ra3a, HeTH) B OBITY, CETBCKOM
XO3SICTBE, HAa TPOM3BOJCTBE W TOHWMAHWE 3HAYCHHS IKUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YelOBeKa;  yMEHHue
MPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHM3M 4Y€JI0BEKa U OKPYKAIOUIYIO IPUPOIHYIO CpENY

3.2

3.3

3.4

YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUSAMU APYTUX

y4eOHBIX MPEIMETOB

HaJIMYue OMbITa PadOTHI C PA3IMYHBIMU UCTOYHUKAMHU UH(POPMAIIUN
0 XMMHUH (HaydHas M HAy4YHO-TIONMYJISIpHAs JIUTEepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMeHHE OOBEKTHUBHO OLIEHMBAaTh WMH(OPMALIMIO O BEILIECTBAX, HUX

MNpEeBpaAllICHUAX W  [MPAKTHUYCCKOM  IIPUMCHCHHUUN u YMCHUC

HCII0JIb30BaTh €€ JJI pCIICHUA yqe6H0-no3HaBaTem,me 3aaa4




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

A3bIKa XMMHHU JUTSL COCTABICHHSI (POPMYIT HEOPTaHMUYECKUX BEIECTB,

4 YpaBHEHUH XMMHYECKMX PpEaKIHMil; OCHOBaAaMHU XHUMHUYECKOU
HomeHkiarypsl (IUPAC u TpuBnanbHOi)
YMeHne oObSICHATh CBSI3b MOJIOKEHHS eMeHTa B Ileproaumueckoii
CUCTEME C YHUCJIOBBIMH XapaKTePUCTHUKAMH CTPOEHHUS aTOMOB

5 XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsja sapa, oOImee Yucio
AIIEKTPOHOB), paclpeAeNieHUEM HIIEKTPOHOB IO SHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KAITUS U KAIBIIHS
IIpencraBienue O  NEPUOJWYECKONM  3aBUCMMOCTH  CBOWCTB
XUMHUYECKUX JIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPULIATEIHHOCTS ),

6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IIOJIOKCHHUS D3JIEMCHTOB B
[lepuoanueckoit cucreme (B MaiblX MEpUOAAaX M  TJIaBHBIX
MOJATPYTIIAx) ¥ 3JICKTPOHHOTO CTPOCHUS aTOMa

7 YMmenue kinaccuumpoBaTh:

7.1 XUMHUYECKUE IJICMEHTBI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKUE PEaKLIUU

8 YMeHue onpenessiTh:

8.1 BaJICHTHOCTh M CTENEHb OKUCICHHS] XMMHYECKHUX dJIEMEHTOB, 3apsij

' MOHa

8.9 BUJ] XUMHYECKOW CBSI3U M THUIl KPUCTALIUYCCKOW CTPYKTYpPHI B

' COETMHEHUSIX

8.3 XapakTep CPeIbl B BOJIHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHUM )

8.4 OKHUCJIUTETh K BOCCTAHOBHTEIh

9 YMeHue xapakTepu30BaTh (PU3NIECKHEe U XHUMHYECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOpPOA, Tpadur, amMmas,

9.1 KpeMHUu#, a3or, docdop, cepa, XJop, HATpUH, Kaiuii, MarHuii,
KaJIBITM, aJTFOMHHUH, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PAacTBOPOB (BOja,

9 aMMUaK, XJOPOBOJOPOJ, CEPOBOJIOPOMA, OKCHABI M THAPOKCHJIBI

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

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




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

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHUE BCIICCTB B

%3 3aBUCHMOCTH OT HMX CBOWMCTB, BO3MOXXHOCTh IPOTCKAHHSI
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHBIE M HOHHBIE YPAaBHEHUS PEaKIuii,
B TOM YHCIIE:
10.1 peakuuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKITUI
103 WUTIOCTPUPYIOIIMX XHUMHUYECKHE CBOICTBAa H3YYEHHBIX KJIACCOB
' (Tpymm) HEOpraHU4YECKUX BELIECTB
104 MOITBEPKTAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXK /Ty HUMH
11 YMeHue BBIYUCISTE (IIPOBOUTH PACUETHI):
111 OTHOCUTCIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 [0 ypPaBHEHUSM XHMHYECKUX PEAKIUH W HAXOJHUTh KOJIMYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WM MPOYKTOB PEaKIuu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO To3HaHus (HabmoaeHue,
191 U3MEepeHHe, YIKCIIEPUMEHT, MOJICIIMPOBAHNIE) TIPU U3YUCHUH BEIICCTB
' U XUMHYECKHUX SIBIICHHI; yMeHue c(hOopMynHpoBaTh HpodieMy H
MIPETIOKUTE MYTH €€ PEIICHUS
199 0e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUUYECKOU
' MOCyAOH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBUIaMu 0e30macHoOTO oOpareHus c BEII[ECTBAMH,
UCTIOJIb3YEMBIMU B MOBCEAHEBHOW JKU3HU, IPABHIIAMU MTOBEACHUS B
123 [EeJSIX COePeKESHHsSI 3JI0POBbSI M OKPYXKAIOIICH MPUPOIHON CPEIIbI;

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

NpeaoTBpalICHUA UX BPpCIAHOT'O BO3ACHUCTBUS




13

131

13.2

13.3

Hanynuane MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

U3ydyeHHEe ¢  ONUCaHHe  (PU3MYECKUX  CBOMCTB  BEILECTB;
03HAKOMJICHHE ¢ PU3NUECKUMH U XUMHUYECKUMU SIBIICHUSIMU; OIIBITHI,
WITIOCTPUPYIOIIUE PU3HAKY MPOTEKAHUS XUMHUECKUX PEaKLnit
u3ydeHHe croco0OB pa3feneHHus cMecen

MOJyYeHHE KHUCIOpOJa M M3YyYCHHE €ro CBOMCTB; MOJIy4YCHHE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyYeHHUE YIJIEKUCIIOTO raza u
U3y4eHHE €ro CBOWCTB; IMOJy4Y€HHE aMMHaKa W H3Y4YEHUE €ro

CBOHCTB

13.4

135

MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JoJel
pacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAMKATOpOB  (JlakMyca,  METWJIOpaHXa |
¢denondranenna) sl ONpeAeNeHUsT XapakTepa CPeIbl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJEUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMH  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBaHUSIMH, COJISIMU; TOJYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOTO0 MeTala JPYTMM M3 pacTBOpa COJH;
UCClIeIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHUYCCKUX COGHHH@HHﬁ)); ((3J'IGKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «BaxHelmye HeMeTaulbl U HX COCOAUHCHUS,

«BaxHelme MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIINE  NPU3HAKA
NPOTEKaHMUs pPeaKkLUuii HOHHOTO OOMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOJAHBIX PAaCTBOPAaX MOHBI: XJIOPHI-, OpOMHII-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBI AMMOHUSI, MATHUS, KaJIBITHSI, aTFOMUHHS,

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

14

VYMmenue:




MPEJCTaBIATh PE3yIbTaThl SKCIIEpUMEHTa B (opme BBIBOJOB,

141 JI0Ka3aTeIbCTB, TPaUKOB M TAOIUI] M BBIABIATH SMIIUPUUYECKHE
3aKOHOMEPHOCTHU
YCTAQHAaBIMBaTh  CBA3M  MEXAY  peaJbHO  HAOIIOaeMbIMU
14.2 XUMHUYECKUMHU SIBJICHUSIMM M IIPOLECCAaMM, IPOUCXOISALUIMMHU B

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




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

Koxa

11

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

YucTteie BemecTBa 1 cMecu. CriocoOBI pasiesieHus: cMecei

1.2

13

ATOMBI H MOJICKYIJIBI. Xumudaeckrue »iaeMeHThl. CHMBONBI XHMHUYECKHX
9JICMCHTOB. HpOCTLIC 1 CJIOKHBIC BCIICCTBA.

Xumuueckass Qopmyna. BaneHTHOCTh aTOMOB XHWMHYECKHUX HJIEMEHTOB.

CTeneHb OKHCIICHUS

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcuTEeNbLHAss aTOMHAas Macca.
OrHocutenbHas MOJICKYJIsIpHad Macca. MaccoBas 101 XUMHAYECKOT0 DJICMCHTAa

B COCIUMHCHHNU

1.5

1.6

KomuuecTBo BemectBa. Monb. MossipHas Macca. MoJsipHbIii 00bEM Ta30B.
B3anMocBA3b KOIM4eCTBa, MACChI M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
@u3nuecKue U XMMHUYECKHUE SBJICHHUs. XUMUYECKas PEaKUus U €€ IMPU3HAKH.
3aKOH COXpPAaHEHHS MACChI BEILIECTB. XUMHUECKHE YPaBHEHUS
[lepnonnueckuit 3axkoH u Ilepronnueckas cuctemMa XMMHUYECKUX DJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX HJIEMEHTOB
.. Menneneesa. Ilepuonbl u rpynnbl. OU3HYECKUI CMBICI MOPSIKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI JICMCHTA

2.2

Crpoenue atomoB. CoctaB aTOMHBIX snep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX O00O0JIOYEK aToOMOB TeEpBhIX 20 XHUMHUYECKHX DJIEMEHTOB

[Tepuonnueckon cucremsl [[.U. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kalus, Kalblus (paguyca aTOMOB, JJIEKTPOOTPUIIATEILHOCTH,
METAJUIMYECKUX M HEMETAaJUIMYeCKUX CBOMCTB) M WX COCJUHEHUUA B
COOTBETCTBHUH C TIOJIOKEHHEM »dJIeMeHTOB B Ilepuoamdeckoil cucreme

CTPOCHUCM UX aTOMOB

3.1

Crpoenue BelecTa

Xumudeckasi cBsi3b. KoBaseHTHas (TOJisipHAsE ¥ HEMOJISIPHAs)  CBSA3b.
DNeKTpOOTPULIATETbHOCTh ~ XUMHMUYECKMX  3JeMeHTOB. VOHHas  CBS3b.

MeTtannuueckas CBSI3b




3.2

Tunbel kpucrammuueckux pemeérok (aToMHas, HOHHAas, MeTalIn4yecKkas),
3aBUCUMOCTb CBOWCTB BELIECTBA OT THIIA KPUCTAUIMYECKOW PEIIETKH U BUIA

XHUMHYECKOU CBI3U

4.1

4.2

Baxwneimue MNPpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemerammel m ux

COCIMHCHNA. Mertamisl U UX COCOIUHCHUA

Krnaccudukanus u HOMEHKJIATypa HEOPTaHMYECKUX COCIMHEHUN: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
HecoJieoOpa3yroIrue; OCHOBaHWU (MIENOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHUCJIOT (KUCIIOpOJICOMIepkKAUEe U OECKHUCIOPOIHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAIUIOB:

BOJOPO/Ia, XJI0pa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlud, Mardausa U KaJblHA, aJIJFOMUHUA, KCIIC34d. BJICKTpOXI/IMI/I‘leCKI/Iﬁ

PsI HAIPSKEHUN METAJUIOB

du3nueckne 1 XUMUYECKIE CBOMCTBA BOOOPOJHBIX COGZII/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOpoOBOAOPOaa, CEPOBOAOPOaAA, aMMHUAKa

4.5

dusnyeckue U XUMHUYECKHE CBOMCTBA OKCHIOB HemetawioB: cepsl (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuus(1V). [Tony4enue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

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

xemnesa(ll, 11). [TomyueHre OKCHIOB METAIIJIOB

XUMUYECKHE CBOMCTBA OCHOBaHUI M aM(OTEpHBIX I'MIPOKCHIOB (Ha IpUMeEpe
TUAPOKCHJIOB AJIOMUHHUS, Kene3a, LuHKa). llomydyeHne ocHOBaHUM U
aM(}OTEPHBIX THAPOKCUIOB

OO6mre XUMHYECKUE CBOMCTBA KUCIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOIHOM,
CEpPHHUCTOM, CEpPHOMU, a30THOM, (HoCchHOPHON, KPeMHUEBOH, YyroabHOH. OcoObIe
XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyuyenue kucimor

OO6mme XxuMHUIECKHe CBOMCTBA cpenHux coiier. [lomyduenue coneit
[Tonyuenue, cobupaHue, pacro3HaBaHHWE BOAOPOJA, KHUCIOPOAa, aMMHUaKa,

YIJICKUCIIOIo ra3a B na60paTop1/H/I

411

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

CIIOCOOBI MMOJIYYCHHA MCTAJIJIOB




4.12

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

XuMmudeckue p€akuuu

5.1

Krnaccudukanus XUMHYECKUX peaknuii MO pa3InYHBIM IIPU3HAKAM: 110 YUCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PdexTy, 1o

M3MEHEHMIO CTEIICHSH OKHMCICHUS XUMHUYECKUX DJIEMECHTOB

5.2

5.3

5.4

5.5

TemnoBoit 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHUE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUU. TepPMOXUMUYECKHUE YPaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTENbHBIC peakiiu. OKUCIUTENIN U BOCCTAHOBUTEIH.
[Ipomecchl  OKUCIEHMS M BOCCTAHOBJIICHHMS.  ODJIGKTPOHHBIM  OajaHC
OKHCIIUTEIIbHOBOCCTAHOBUTEIILHON PEAKIIUN

Teopust 2MEKTPOJUTHUECKON auccoanui. KaTnoHbl, aHUOHBI. DJIEKTPOJIUTHI
Y HEINEeKTPOoJUThl. CUIIbHBIC U ca0ble AIeKTPOIUThI. CTENneHb JUCCOIHAIITN
Peakiiuu nonHoro oomena. YclioBUsl MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA pCaKHI/Iﬁ

Xumus u OKpYyKaromiasa cpeaia

6.1

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

HepBa;I IOMOIIb ITPHU XUMHUYCECKUX OKOI'aX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpYyKaroleil cpefpl (KUCIOTHBIE — JOXKH,
3arpsi3HEHUE TIOYBBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MpeaoTBPAIICHUS
[IpenenpHas nomyctumasi kouuneHTpanus BemecTB (IIK). Pomp xumuu B
pelIeHUN JKOJOTHYECKUX TMpobieM. YcuiaeHue mapHUKOBOro sddekra,

Ppa3spymieHue 030HOBOT'O CJI0A

6.3

6.4

[Ipumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COECAMHEHUN B
OBITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CeIbCKOM XozsicTBe. [IpuMeHeHue
METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOPAJIOMHHHI, OpoH3a) B OBITY M
MPOMBIIIICHHOCTH X coequHeHui. [ToHaTHe 0 Koppo3uu MeTaioB, OCHOBHBIE
CIOCOOBI 3aIIUTHI X OT KOPPO3UHU

[IpupoaHble HMCTOYHUKH YTJIEBOJOPONOB (Yrojib, MPUPOAHBIN ra3, He(Th),

MPOYKTHI UX MepepadboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAas KHCII0Ta).
[TousiTHE 0 OMOTOTUYECKH BXKHBIX BEIIECTBAX: JKUPAX, OENKaX, YIIeBoAaX — U UX

POJIM B )KU3HU YCIIOBCKA




Pacuértrr:

7.1 1o ¢popMysIaM XUMHUYECKUX COCTUHCHHUN
1.2 Macchl (MacCOBOM) JTOJIU PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 110 XUMHYECKUM YPaBHCHHSIM




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

» Xumusi: 8-i kiacc: 6a30BbIN ypOBEHb: YUeOHUK; S-€ U3/1aHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEpHOE OOIIECTBO
«M3narensctBo «IIpocBemenue»

» Xumusi: 9-if kimacc: 6a30BbIN YPOBEHb: YUCOHHK; 5-€ U3MaHNE, TepepaboTaHHOe
["a6puensn O.C., Octpoymos WU.T"., CnaakoB C.A. AKiMOHEpHOE 00IIECTBO

«I/IBI[aTGJ'II)CTBO ((HpOCBeHIeHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru

https://videoteka.apkpro.ru/chem

https://id.prosv.ru/signin
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