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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON padoueii MporpaMMbl BOCTIUTAHUS
U C y4ETOM KOHIEMIIMM TPEerojaBaHusl Y4eOHOTO TpeaMmeTa «XHUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMHHU JaéT TPEJCTABICHHE O IENAX, OOIIeH CTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHH, OMNPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeaeNseT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeIMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOW JEATEIBHOCTH OOYYaloIIerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH IS  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
OKCTIIEPUMEHTAIBHBIX M HCCJIEIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEeAarormyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

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

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOpPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
IIOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuun. OO0€ 53TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHLHUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuognyeckoro 3akoHa J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HaHMS PACCMATPUBAKOTCA HA OCHOBE OMIUPUYECKU
MOJyYEHHBIX U OCMBICJIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO
YPOBHSI K IpyroMy, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MTOITYYEHHS N3Yy4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJWUT C IMPUBICYECHUEM 3HAHUN W3
paHee M3yYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mup», «buonorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHHM M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJI0BEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3a7a4a
y4e0OHOTro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOXKEHUM, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPU U3YYCHHUH BEIIECTB U XUMUYECKUX PEAKIIUH, B
GbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y9€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu u3ydeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsS Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmMupoBaHHE WHTECIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYEeCKOE MPUOOIIECHUE
OOy4JaroImmxcss K CaMOCTOSTEIBLHOW I03HABATEILHON JEATEILHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYaIOIUMUCS
OTBITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHWS W CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICATCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCI€ YMEHUM OOBACHITH U OIICHUBATH SIBJICHUS
OKPYXAIOIIEro MHpA, WCIOJIb3YsS 3HAHWUS W OMBIT, MOJYYCHHBIC MPH H3YYCHHUU
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NEeSATEeTbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHWM I8 BBIPAOOTKH IKOJIOTHYECKU
1eecoo0pa3HOro TOBEICHUSI B OBITY W TPYIOBOM JAESATEIBHOCTA B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGUJIs M HAMPaBICHHOCTH JadbHEHIIIETO
oOy4eHus.

Oo111ee Yncito YacoB, OTBEACHHBIX IS M3YYCHHS XUMUHU Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

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

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOCTaBa BemiecTB. OTHOcCHUTENbHAsE aToOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUUYECKUX PEaKUi (COeTMHEHMS, Pa3I0KEHUs, 3aMeIeHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONKMCAHKNE TMPU3HAKOB MPOTEKAHWS XMMHUYECKHX peakiuil (pas3iiokeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4YeHUE CIOCOOOB PA3EJICHHUs] CMECEH: C MOMOILIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHILIAINSA, XpoMaTorpadusi, MpoBECHNUE OUYNCTKH TTOBAPEHHON
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] Kuciopoda B JabopaTopuud W TPOMBIIUIEHHOCTUH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3h(heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE TAPHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

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

Monsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4esoBeKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasyrome  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudpukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psanm axktuBHocTM MetaimioB H. H. bekerona.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHHM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEIECIICHUE COEPKaHUs KHUCIOPOJa B BO3AYyXE, IMOJIyYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOPOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (moxkapa), 03HakoMJIeHUE ¢ 00pa3liaMu OKCHU0B U OITUCAHUE
UX CBOWCTB, MOJy4YEHUE, COOMpaHUE, pACNO3HABAHME W HU3YYEHUE CBOICTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, IMPUTOTOBIIEHUE PACTBOPOB C ONMPEIACIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3I0B HEOPTraHNMUECKUX BEIIECTB PA3NIUYHBIX KJIACCOB, HAOIIOICHNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, U3YUEHNE B3aUMOJECHCTBUS



okcuna meau (1) ¢ pactBopoM cepHOW KUCIOTHI, KUCIOT C METalaMu, peaKkiui
HEUTpaNIU3alMU, IOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajula JPYTUM U3 PacTBOPA COJIH, PEIIEHUE IKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«BaxHeiilre KJ1acchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
yaiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIC PEaKIUU

[lepBble TOMBITKM KIAcCU(PUKAIIMKM XUMUYECKUX dieMeHToB. [loHsTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoandeckast cuCTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiiuHHonepuoanas popmsi [lepuonnyueckoi
cucreMbl xumuueckux snemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImmsl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otonsl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XMUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnyeckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUs paanyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

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

Xumudeckass cBa3b. KoBajnieHTHass (TojisipHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

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

Xumuueckuiui IKcnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTecCTBEHHO-HAYyYHBIE TIOHATUSA: HAYYHBIA (PaKT, TMIOTE3a, TEOpUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dwuszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsll, BEUIECTBO, TENI0, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, TIOJIE3HbIE
HCKOIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepronnuecknii 3akoH. [lepuoanueckasi cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOAO0B, KAJIHS, KATbIUS U UX COSTUHECHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukanuys XuMA4eCKUX peakinii Mo pa3aTudHbIM MpU3HAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUHM BELIECTB, MO TeraoBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUIECCKIE
YpaBHEHMUS.

[TonsiTue 0 ckOopocTH XUMHUYECKOM peakuuu. [loHsTHe 00 00OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [Tonstue o karanuse. [lonsaTne o xumMmuyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHHI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi ¢  HCIOJIb30BaHMEM  MeETOJa
AIEKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakiui. CBoOWCTBa KHUCIOT,
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 M anmasa), CIOKHBIX BELIECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IpOLECCca AUCCOLUAIIMY KUCIIOT, IeJI0YeH 1 coliel (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI (FOpEHUE, pPEeaKIUuu pas3lIoKEeHUs,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeraJyibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3NUECKUe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). XuopoBonopod. ConsHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUWE, MNOpuUMEHeHue. JleiicTBue xjopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IIPUpPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUUECKUE PEaKlMH, JISKAIIUe B OCHOBE
IMPOMBIIIUIEHHOTO CHOc00a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kuciaoTbl. CoOJMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COECOUHEHUSIMU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeIOTBPAILICHHUS.



OOmas xapakrtepuctuka 31eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XuMudeckue cBoicTra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MONMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoiyuyeHue, (pu3nueckue M XUMHUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH AMMOHMSI B KAYECTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Pocdop, amIoTpOmHbIE
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, MOJIYYCHHUE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/1, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IpUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrinepona B mnpupoje. Oxcunbl yriepoaa, uX (U3MYECKUE U
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIC OpPraHuW3Mbl, IMOJyYCHUE U
pUMEHEHHE. DKOJIOTHYecKue Npo0iieMsbl, CBsi3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTAa U €€ COJM, UX (PU3NYEeCKHe W XMMHUYECKHE CBOMCTBA, MOJYYEHUE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH M CEIbCKOM XO35UCTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJI, [NIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNKkax, yrieBojax — U ux
poid B OKM3HM 4eJlOBeKa. MarepualbHOEe €AMHCTBO OpPraHMYECKUX U
HEOPTraHUYECKUX COEIMHEHU.

Kpemuwuii, ero ¢Qusmueckrne u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u kpemuueBoit kuciore. CUIMKATHI, UX UCIOJB30BAaHUE B OBITY, B
POMBINUICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHrue o0pa3loB HEOPTAaHWYECKUX BEUIECTB, CBOMCTB COJITHOM KHUCIIOTHI,
MPOBEICHUE KAUE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMu XJIOPUA0B (TAJIOT€HUIOB), 03HAKOMJICHHE C 00pa3laMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOTBI, U3YYEHUE XUMUYECKHX CBOMCTB Pa30aBIECHHON CEPHOI KUCIOTHI,
IpOBEJCHIE KaYeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢GochopHbIX yIoOpeHui, MoJlydeHne, coOOupaHue, paclio3HaBaHUE U U3y4YEHUE
CBOWMCTB aMMMaKa, IMPOBEIACHHE KAYECTBEHHBIX pEAKIMd HAa HOH aMMOHUS U
dochaT-MOH W HU3yyEHUE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHOW Aa30THOW KHUCJIOTHI C MeEIbI0 (BO3MOMKHO HCIIOIb30BaHUE
BHUJICOMATEPUAIIOB), HM3Y4YCHUE MOJENIE KPUCTAIUIMYECKUX PEIIETOK anMmasa,
rpadura, (ymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PacTBOPEHHBIX
BCILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHBOras3a, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB HX
IPOTEKAHUs, O3HAKOMJICHHE C NPOAYKUMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BaHeWlne HEMETauIbl U HUX
COETUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTauioB. OU3nyeckue U XMMUYECKUe CBOMCTBA MeTaiioB. OO0mue
CrocoObl TONy4eHUs: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[[{enounbpie MeTambl: nonoxkeHue B [lepronnueckoil cucTeEMe XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUABI HaTpusd W Kanus. [IpuMeHeHue IIeNOYHBIX METaUIOB U HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepnoanueckoiut cucreMe xumudeckux 3yiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHUE B npupojac. Ouszndeckne 1 XUMUYECKUE CBOMCTBA MarHus 1



Kayiblusl. BaxkHeiiire coequHeHnst Kanblus (OKCU, TUIPOKCH]I, coin). ZKECTKOCTD
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCH]IA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxXxOXKJAeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U con xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbI[USI W HATpus C BOJOM (BO3MOXKHO HCIMOJb30BAHUE BHUIACOMATEPHAIIOR),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMi HA MOHBI: MArHUs, KaIbIIKsA, aTIOMUAHUS, IUHKA, skese3a (11)
u skenesa (I1), mexu (1), HaOmogeHne W omHMcaHUE MPOIECCOB OKPALIHBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUJPOKCHAA IIMHKA, PEIICHUE DKCIIEPUMEHTAIbHBIX 3ajau 1o Teme «Baxueimme
METaJUIbl U KX COCTMHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYXKaroIehd cpenbl (MpeneibHas JTOIMyCcTUMas
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

MesricnpeomemHnuwle céasu

Peanuzanusa MeXnpeaIMETHBIX CBS3€M MpU HM3YYEHHM XUMUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSITUM, TaK U MOHATUM, SABJISIFOIIMXCS CUCTEMHBIMH JUISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEHHO-HAYYHBIC TOHSTHUS: HAy4dHBIN (DaKT, TUmoTe3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
pPazoaKTUBHOCT, MOJIEKYa, AIEKTPUICCKUI 3aps, IIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas
peméTKa, CruiaBbl, (PU3MYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHUs, KOCMUUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTLJIUBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOydYeHHs XHMHUU B €IUHCTBE y4eOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIIUN 00YUYarOITUXCHI.

JInyHOCTHBIE  pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOMIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUN W
pacIlIMpeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHHUS K OT€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
M HAy4yHOMY HACJEIUI0, TTOHMMAaHUS 3HAYCHUS XUMHUUYECKOM HAyKu B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIEA0BATEIbCKOM, TBOPYECKOM U IPYTUX BUJIAX JEATEIHLHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAEATEILHOCTH MPU BBIIOIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHUH Y4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO M B3aMMOTIOMOIIIH
B MPOIECCE ATOM yueOHOM NesTeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBE/ICHUE
U TMOCTYIKU CBOMX TOBApUIIEH C MO3UIIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCECTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUA HAyKH U COCTaBIISIONINE
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJIbI, B3aUMOCBS3SIX YEJIIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUMH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M HCCIIEIOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO0 Tpodeccuil u TpyJia pa3IuyHOro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM JAEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCuOHATBLHOM AESTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHUE K TPUPOEC KaK MICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIEeCTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
MpaBuUJ 0€30MacHOT0 MOBEICHUSI IPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN NTPUPOIHON CPEIOH, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0OB XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbDI

B cocrtaBe wMeTanpeaMETHBIX pE3YJbTaTOB BBIJICIASIOT 3HAYUMBIE JIsS
dbopMHUpOBaHUS MUPOBO33pEHUS O0IIIEHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
rumnore3a, (akT, CHUCTEMa, TMPOIECC, DKCIEPUMEHT U JIPyroe.), KOTOpbIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPeAMETOB (HOPMHPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABIIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUYECKHUE pacCyXkJAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYHMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI /151 JOPMUPOBAHUS TUIIOTE3BI 10 TPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyJIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABJICHUS, MMOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIIMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpO! aKTUBHOT'O MCIIOJIB30BAHUSI PA3JINUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJNM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEJOBATENbCKON N1€ATEIbHOCTH UH(POPMAIMIO O BIUSHUM MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XOJ€ Auayiora 1 (WIKN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi TeMmbl, (POPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEPUMEHTa (Jab0paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUW NPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCJIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



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

K konIy oOyueHus B 8 kjiacce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIN:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHOH, AaHWOH, pacTBOpP, MaccoBasi JOJiS BEIIeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpbiBaTh cMbIca Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXpPAHEHHS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbeie u
OOJBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPHhICE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux siemernToB J[. U
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3IUYHBIX YCIOBUSAX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIy;

MPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTCILHOMN NEATCTLHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTU3aluio, Kilaccu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIAM MOJIb30BAHUS XUMUYECKOM TTOCY 01 1 1a00paTOpHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBIOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoa M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpEACTIEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (PeHONPTAICHH, METUIOPAHK

U pyTHE).

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

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIBLHO JOMYyCTUMAas KOHIECHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHCHUN XMUMHUYECKUX PEAKIIUA;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAsg, METaUIMUecKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBAaTh €ro IOHHMAaHUE: OIHChIBAaTh U XapaKTePHU30BAThH
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX DJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «1modouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANUECKOM TabIUIIe, C YUCITIOBBIMHU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COEIMHEHUHN B MpeAeiax MajblX MEepUoAO0B U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

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

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



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

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa Mo ¢dopmylie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pPEaKIny;

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

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMK MBICIIUTEIILHOM IEITEIFHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peakmuii, E€CTECTBEHHO-HAyYHbIC METOABI TO3HAHUS — HaOIIOICHHE,
U3MEpPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEaibHbII 1 MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHasi 0071aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemtecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢
Wroro mo pazneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK
' 00 okcHmax https://m.edso00.ru/7f41837c
Bognopoga. Ilonstue o bubmuoteka [IOK
2.2 8 1
KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK
' OCHOBAaHHX https://m.eds00.ru/7f41837c
94 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [IOK
' HEOPraHWYECKUX COEAMHEHUI https://m.edso00.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

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

[TPOTPAMME



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

9 KUIIACC

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



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

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



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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [lonsTre o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubmmoreka [JOK
oOparieHust ¢ 1ab0paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . buMep https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6nmorexa LIOK
6 A 1
TOMBL 1 MOJCKYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIIEMEHThI. 3HAK1 1 bubmmoteka IIOK
(CUMBOJIBI) XUMUYECKUX PJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u Cl10XKHBIEC BEIIECTBA 1 bubmorexa [IOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH ITOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK
10 X .B
umiteckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JJIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubnuoreka [{OK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUS IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konmdecTBa, Macchl
17 BEIIECTBA 110 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanus XuMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peartt A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT O6ogﬂI eHHEe U brbmmorexa LIOK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAaHUU
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcaknuuun»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d37fa
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Boznyx — cmecsk razos. Cocras

21 Bo3ayxa. Kuciaopoa — smemMeHT u bubmorexa HOK
yxa. poA https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKknue U XMUMHUUECKIE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
p P ’ https://m.edso00.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHus1 KHCIIOpoia B
23 71a00paTOPHUH U IPOMBIILICHHOCTH bubmmorexa [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuu, MOHSITHE O bubnnoreka [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIT0COOBI lro bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa [TOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u nmpocroe bubmuoreka [IOK
BelecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
08 dOusnuecknue U XUMUYECKHE CBOMCTBA bubnmorexa LIOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
29 I1
OTPITHE O RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOslI MosTydeHus BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOupanue BogOpoIa bubmorexa HOK
yi N p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTra
33 BEIIIECTBA rasa 10 €ro U3BECTHOM bubmmorexa [IOK
» N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[MU HA OCHOBE bubmorexa HOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 00 bubmuoreka [{OK
WHJIHKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
ITpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmmnoreka HOK
ONpeAcIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponbHas padora Ne2 o reme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCupUKaIs, bubnunorexa LIOK

HOMEHKJIaTypa

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

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kimaccudukarms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) o )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnyeckas CBA3b MEKIY
48 KJIacCaMU HEOPTraHUYECKUX brbmmorexa [IOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06001IeHne U cucTeMaTU3aIHs bubmuorexa [IOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonrtponbHast padora Ne3 o reme
| bubnmnoreka LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCH(PUKAITUN

51 XUMUYECKUX AIeMeHTOB. [loHaTHE 0 bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 Ileproauueckast cucrema Bbu6mumotexa [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Meunneneena
53 [Tepuoapl, TpyMIIbL, IO, TIBI bubmorexa HOK
PHOAEL, TPYTHIEL, NOMPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000J10UeK
. bubmuoreka [{OK
55 aToMoB 3J5ieMeHTOB [leproauyeckoit
https://m.edsoo.ru/00ada6hc
cucremsl /. . Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenaeneeB — y4€Hbli, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxaaHuH
PesepubIit ypok. O6006111eHIE 1
58 CI/ICTEMaTI/ISZ.Ip WSl 3HAaHUH / bubmorexa LOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «CTtpoenne aroma. XuMHU4IecKast bubnuotexa [JOK

cBs3b» / Beepoccwuiickas
MpoBepoyHas pabora

https://m.edsoo.ru/00adb486
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DNEeKTPOOTPULIATEILHOCTh ATOMOB bubmmoreka [JOK
60 1
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
61 Honast ximireckas cosisb 1 https://m.edsoo.ru/00adac34
62 KoBanenTHas nonsipHasi XuMH4U€eCKas 1 bubnmnoreka HOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas nenomnsipas 1 bubnmnoreka HOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bubmuoreka [{OK
o4 (CTeneH okuCIeHiLs 1 https://m.edsoo.ru/00adae28
65 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubmmorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubnunoreka LIOK
66 OKucnauTeny U BOCCTAaHOBUTEIIH 1 https://m.edsoo.ru/00adb076
PesepBHeIit ypok. O000IICHHE 1
67 CUCTEMaTU3alsA 3HAHUH 110 TEME 1 bubmmnoreka HOK
«CtpoeHue aroma. XuMu4ecKas https://m.edsoo.ru/00ad9ch2
CBA3b»
PesepBHblil ypok. O6006111eHNE U bubmmnoreka HOK
68 . 1
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bubnmnoreka HOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa HOK

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

3 Knaccudukanus 1 HOMEHKIIaTypa 1 Bbu6mmoteka [JOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 «[ToBTOpEHUe u yrnyoaeHue 1 1
3HAaHWI OCHOBHBIX pa3/elioB Kypca
8 kacca»

5 Knaccugukanus Xumuaeckux 1 bubmmnoreka HOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIHUAOIINC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIUTEeNbHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 nccorranu. CHIbHBIE U ci1a0ble Bubmaorexa ITOK
o HHALHIH. https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 HonHbIle ypaBHEHUS peaKUil Bubmiorexa OK
yp peaki https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABIECHUN 00 bubmorexa LIOK
ped o https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
14 ITonsaTue o THApOIN3E CONEH bubnmorexa HOK
b https://m.edsoo.ru/00add9d4
15 O06o011eHne U cucTeMaTU3aIus bu6moteka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pernrenue 3KCriepuMeEHTAIbHBIX bubmiorexa LOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTponbnas padota Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmnoreka [JOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

https://m.edso0.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XuMHYeCKHe CBOMCTBA Ha IPUMEPE bubmorexa [IOK
PUMED https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 nggqecxng CBOIICTBA, ITOJYYCHHEC bubmorexa [IOK
> HOIYH ’ https://m.eds00.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «I[TonyueHne COISHOM KUCIOThI bubmmorexa [JOK
YHCHITE Co ’ https://m.edso0.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSIM
21 XUMHUYECKHUX PEaKLUI, €CIIU OJIUH Bubmiorexa OK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AToTpOTHBIE MOTU(UKAIIUA CEPHI.

93 Haxosxxnenue cepsl u eé bubmuoreka [IOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u XI/III:\)/II/IIICCKI/IC bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢busnyeckue 1 XUMHUYECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO crIocoba bu6muoreka [JOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COCTUHEHUSIMH CEPBI

Brlunciienrne MaccoBOM 01U

bub6nmoreka [IOK

27
BBIX0/1a IIPOIYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeea6
¢busnvecKre 1 XUMHUECKUE
CBOICTBa
AMMHaK, ero GU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ ya https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[Tonyuenne aMmMHuaka, U3y4eHUE buGnuorexa [IOK
yqu » 13YH https://m.eds00.ru/00adf180
€ro CBOMCTB)

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnnorexa [IOK
yAobp ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHHUAMM a30Ta
dochop. Oxeng pochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)pll)gn(qe)cxne " bubmmorexa [JOK

P - https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUE
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

35 npupoje, Gpuzndeckue u bubmmorexa LIOK
pHpoAe, . https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOICTBA
Oxkcupl yriaepoja, ux pusnyeckue
1 XUMHUYECKIE CBOKUCTBA.
36 DKOJIOTHYECKUE IIPOOIEMBI bubmmorexa [JOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYroapHas KUCIIOTa U €€ COJIH bubmorexa HOK
https://m.edso0.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpPraHNYECKHUX BEIIECTBAX KaK O bubmorexa [JOK
P m https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIIepo/ia
40 Kpemuunii u ero coequHeHust bubmorexa [JOK
P https://m.edsoo.ru/00ae080a
ITpakTruueckas padora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoreka [IOK
3a7a4 o teMe «Baxneimmne https://m.edsoo.ru/00ae0bf2
HEMETAJIBI U UX COCIUHEHUI
KonTponbHas pabota Ne3 mo Teme
N bubmuoreka [{OK
42 «Baxueiinme HeMeTayUIbl U UX

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX IEMEHTOB —
MeTa/uioB. Metaunieckas CBsi3b U

bubnunorexa LIOK

43
MEeTaJUINYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckKue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIIEKTPOXUMHUUYECKUN P buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re crnocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
yp . https://m.edsoo.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [ToHsATHE O KOPPO3UU METAILIOB buGnuorexa [IOK
PP https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47 €JIOYHBIE METAJIbI
= https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ THAPOKCU/IBI HATPUS U bubmuoreka [IOK
Kanus https://m.edsoo.ru/00ael14b2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxxueinne coeqMHEHNUS KaJIbIAA Bubmiorexa OK
a t https://m.edsoo.ru/00ael15e8
51 O0001IeHrEe 1 CUCTEMAaTU3aIIHS
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

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

53 "YKEcTKOCTh BOJIBI M METOIEI €6 buGnuorexa [IOK
| https://m.edso00.ru/00aelae8
YCTpaHCHHS
. bubnuorexa [{OK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U Bbu6muotexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 eeso bub6nmoreka [IOK
https://m.edso0.ru/00ae1d86
57 Okcubl, THIPOKCUIBI U COJTH bubnnoreka [JOK
xenesa (1) u sxemnesa (111) https://m.eds00.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Pemrenue skcnepuMeHTaIbHBIX bubmmoreka [JOK
3aj7a4 1o TeMe «BakHeimue https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Brruncnenus mo ypaBHEHUSM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIHH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Beruncnenus https://m.eds00.ru/00ae1750
MacCOBOM JOJIH BBIX0Ja MPOIYKTA
peakuuu
61 O06o001meHre U CHCTEMAaTH3aIIH
3HaHUI
Kontponbnas padota Ne4 o teme
62 «BaxneHme MeTaIbl ¥ UX

COETMHEHU S
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHelil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6001eHne 1 1 bubnuorexa [IOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHNE U 1 Bbu6moreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

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

1

IIo Teme: ((HepBOHa‘-Ia.HBHbIe XUMHNYCCKHUEC ITIOHATHUA»

11

1.2

1.3

pacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XWMHUYECKUH HJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJIspHas Macca, KOJHUYECTBO
BELIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl J10Ji1 XMMHYECKOTO
JJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, XUMHYECKas peaKius,
KIacCUPUKALMS ~ pEaKIHil: peakiuu  COCAMHEHUs, PeaKIuu
pa3noXKeHUs, peaKkIuy 3aMElICHHs, peaklud OOMEHa, HK30- H
SHJOTEPMUUYECKHE PEAKINH, TeTUIOBON 3((HEKT peakiuu, pacTBOp,

MacCCoOBas J0JIA BEIICCTBA (HpOHeHTHaSI KOHI_ICHTpaLII/IH) B pacTBOpPC
HUIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MOHATHH H
MNPUMCHATH 3TU MTOHATUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

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

BEIIECTB U YPAaBHECHUN XUMHYECKUX PEAKIUN

1.4

PaCKpbIBaTb CMBICII 3aKOHOB COXpaHCHHUA MacCChbl BCIICCTB,
NMOCTOAHCTBA COCTABa, ATOMHO-MOJICKYJIAPHOI'O YYCHUS, 3aKOHa

ABorazpo

1.5

1.6

ONpeaAciiiTb BAJICHTHOCTL AaTOMOB  3JICMCHTOB B 6I/IHapHI)IX
COCANHCHUAX
KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC PCaKINU (HO qucjily U COCTaBy

Y4acCTBYIOUIUX B PEAKIIMU BEIIECTB, M0 TEIUIOBOMY 3P (HEKTY)

1.7

BBIUUCIIATE OTHOCUTCIIbBHYHO MOJICKYJIAPHYIO U MOJISIPDHYIO MACChI

BEILIECTB

1.8

BBIUHCIISITH MACCOBYIO JIOJII0 XMMHUYECKOIO 3JIeMEHTa 1o ¢dopMmysie

COCIUHECHHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIO BCIICCTBA B PACTBOPC




1.10

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METO/IbI IO3HAHMS — HAOTIOACHHE,
W3MEpEeHUe, MOJACIUPOBAaHUE, OKCIEPUMEHT  (peajbHBId U

MBICJICHHBIN )

ITo Teme: «Baxunenmue npeacTaBUTENI HEOPraHUYECKUX BEILIECTB)

2.1

2.2

PACKpPBIBATL CMBIC]I OCHOBHBLIX XHUMHWYCCKUX TTOHSATHH: OKCH A,
KHCJ10Ta, OCHOBAHHUC, COJIb

OIPECACIATh IMPUHAAICKHOCTE BCIICCTB K OHpeI[eJ'IéHHOMy KJ1accy

coeanHeHui o Gpopmynam

2.3

KJ'IaCCI/I(bI/IIII/IpOBaTI) HEOPraHn4C€CKNEC BCUICCTBA

2.4

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPIKIasi OMUCAHUE TIPUMEPAMHU
MOJICKYJISIPHBIX ~ YpPaBHEHHMH  COOTBETCTBYIOIIMX  XHUMHUYECKUX

peakuuii

2.5

IIPOTHO3UPOBATH CBOMCTBaA B€OICCTB B 3aBHCHUMOCTH OT HX
Ka4YCCTBCHHOI'O COCTaBa, BO3MOKXKHOCTH IIPOTCKAHHA XHUMHUCCKUX

HpeBpaHICHI/H\/JI B Ppa3JIMYHBIX YCIIOBUAX

2.6

CIeAOBaTh IMpaBWIaM IMOJb30BAHUS XHUMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYIOBaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUS C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITIOJHEHUIO
1a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MIAHUPOBATh U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PacroO3HABAaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO

MHIMKATOPOB (JaKkMyc, (peHosdTaaert, METUIOPAHK U IpYTHe)

2.7

MIPOBOJIUTH PACYETHI IT0 YPABHEHUIO XMMUYECKON peaKkIuu

3.1

I[To Teme: «Ilepuomnueckuii 3akoH u llepmoamnueckass cucrema
xumuueckux anemeHTtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKkunmn»

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHUM: PO aToMa,
AJNIEKTPOHHBIA CJIOM aToMa, aToMHas opOuTanb, paauyc aToma,
XUMHUYECKas CBA3b, MOJSpPHAs M HEINOJSApHas KOBAJICHTHAs CBs3b,
OJICKTPOOTPUIATCIIBHOCTG, HWOHHAadA CBsA3b, HMOH, KAaTWUOH, AaHWOH,

CTCIICHb OKHCJICHUA




3.2

KJIaCCI/I(I)I/II_[I/IpOBaTB XUMHNYCCKHUEC 3JICMCHTbBI

3.3

3.4

OIMCHIBATh U XapaKTepu30BaTh Tabamunyto Gopmy Ilepuoanaeckoii
CHCTEMbl XMMHYECKHMX 3JIEMEHTOB: pa3jvyaTh IOHATUS «IJIaBHAs
nonrpynna (Arpynma)» u «mobounas mnoarpynma (brpymma)y,

«MaJIple» U «OOJIbIIHE) MEPUOAbI

packpsiBaTh cMbica [lepumoamdeckoro 3akona JI.M. Menpaeneena:
JEMOHCTPUPOBATh  MOHUMAHUE TEPUOJUYECKON  3aBUCUMOCTH
CBOMCTB  XHMMHYECKHMX DOJEMEHTOB OT HX IIOJIO)KEHUS B

IIepnonnueckoii cucreme

3.5

COOTHOCHUTH 0603Ha‘ICHI/I$I, KOTOpPbIC  HUMCIOTCA B Ta6JII/IIIe
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB III/I
MeHnzeneeBay ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apdaa saapa, 0611_[66 qucCJio

AJIEKTPOHOB U paclpeAeseHUe UX 0 AIEKTPOHHBIM CIIOSIM)

3.6

OonpeaciIATbL  CTCIICHbL  OKHCJICHHA  3JICMCHTOB B 6I/IHapHLIX

COCANHCHUAX

3.7

OTPENEATh BUJ XUMHYECKOW CBsI3M (KOBaJEHTHAs M WOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

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

1

ITo Teme: «BemecTBO 1 XUMUYECKask PEAKIIUS)

11

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHSATHUN: PacTBOP,
3JEKTPOJIUTHI, HEAIEKTPOIUTHI, SJIEKTPOIUTUYECKAS] AUCCOLMAIIMS,
peakI MOHHOTO OOMEHa, KaTalu3aTop, XMMUIECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTUMbIe peakiuu,
OKHCITUTETFHOBOCCTAHOBHUTEIIbHBIC peakiuu, OKHWCJTUTED,
BOCCTAHOBUTENb, OKUCIEHHWE W BOCCTAHOBJICHHE, aAJIOTPOMHUS,
aMm(OTepHOCTh, XHUMHUECKas CBA3b (KOBAJICHTHAs, HOHHAas,
METaJINYecKasi), KPHUCTAJUIMYECKash PeHI€TKa, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKiuu




1.2

1.3

14

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATHH U
IPUMEHSATH 3T MOHATHS IIPU OMMCAHUM BEIIECTB U UX ITPEBpAILEHUI
COCTABJIATh YPABHEHMsI 3JIEKTPOJIMTUUECKON AMCCOLMAMM KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS PEaKIUil
HMOHHOT0 0OMeHa

PaCKpbIBATh CYIIHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MIOCPEJICTBOM COCTABIJICHUS SJICKTPOHHOTO OaiaHca STHUX peakuuit

1.5

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM pEeaKIuu

2.1

2.2

Ilo temam: «Hemeraruiel ©1 ux coeauHeHus» U «MeTauibl U UX

COCAUHCHUA»

XapakTepu3oBaTh  (OMMCHIBaTh) oOmMe W crenuduyuecKue
XMMHUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIECTB, TOATBEPkKAas
ONMCAaHUE [PUMEPAMHU MOJIEKYJIIPHBIX M HOHHBIX ypaBHEHUU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

COCTAaBJIATh YPABHCHU peaKHHﬁ, MNOATBCPIKAAOIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/II\/’I B pa3JINYHbIX

YCIIOBHSIX

2.4

CIeAOBaTh IMpaBWiaM IMOJb30BAaHUS XHUMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYJIOBaHHEM, a TaKXKe MpaBUIIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSIMU IO BBIIOJHEHUIO
mabOPaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHaKa U YIIIEKUCIIOro ra3a)

2.5

3.1

MPOBOJIUTh PEAKIMU, ITOATBEPKAAIONINE KadeCTBEHHBIH COCTaB
pa3NMYHBIX BEIIECTB: paclo3HaBaTh OIBITHBIM NYTEM XJIOPHUJ-,
Opomuza, wuoauMn, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJIOB,

IIPUCYTCTBYIOILME B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB
ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

PaCKpbIBATh CMBICII OCHOBHBIX XHWMHYCCKHUX MMOHSITHM: HI[K

BCIICCTBA, KOPPO3HA METAJIIIOB

3.2

IOPpUMCEHATH OCHOBHBIC OIICpalvn MBICITUTEIIEHON JACATCIIBHOCTH —

aHaJIM3 W CHHTE3, CpaBHEHHUE, 0000IIeHue, CUCTEeMAaTHU3AIIHIO,




BBISIBIICHUE TPUYUHHO-CIEJACTBEHHBIX CBSI3€M — JUIsl HM3y4eHUs
CBOMCTB BEIIECTB U XUMHUYECKUX DPEAKIMN; €CTECTBEHHOHAYYHbBIC
METOJIbl TIO3HAHUS — HAONIOJACHHE, W3MEPEHUE, MOCIUPOBAHHE,

AKCTIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHATHS

[Tpenmer xumun. Pons XxumMuu B )XKM3HU 4eOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSIHHE

BCIIICCTB

ITonsTHE 0 METOAAX MO3HAHUS B XUMHHU. UHCTHIE BEIIECTBA U CMECH. Crioco05b1

paszaeneHus cMecen

1.3

14

ATOMBI U MOJICKYIJIBI. Xumuueckue saeMeHTbl. CHMBOJBI XHUMHYECKHX

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

XuMuueckas Q)opMyna. BanieHTHOCTh aTOMOB XUMHUUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTraBa BCIICCTB. OtHocHUTEILHAS aTOMHasa macca.
OTHOCHUTENLHASA MOJICKYJIsSIpHast Macca. MaccoBass 70l XHMHUYECKOTO

9JICMCHTA B COCIMHCHHUHN

1.5

1.6

KonnuectBo BemectBa. Monbs. MossipHast macca. B3auMocBsI3b KOJIMYECTBA,
Macchl U YHMCIa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacué€rbl mo ¢opmynam

XUMHUYECKHUX COCIUMHECHUM

dusnyeckue U XMMUUYECKHE SBICHUS. XUMHUUYECKasl PEaKMs U €€ MPU3HAKHU.
3aKOH  COXpaHEHHs  MacChl  BEUIECTB.  XUMHYECKHE  YpaBHEHHS.
Knaccugpukanus  XxUMHYecKMX  peakiuil  (COeIMHEeHMs,  pa3joXkKeHus,

3aMelIeHus, 0OMeHa)

1.7

XUMHYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYAOH, C
mpaBUJIaMy pabOTHI B Tab0OpaTopuu U MpruéMaMu o0palieHus ¢ 1a00paTopHBIM
o0opyIoBaHWEM, HM3YYCHHE W ONHCaHWe (U3UIECKUX CBOWUCTB 00pasIoB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHHe (u3uuecknx (TUTaBIeHHWE BOCKA,
TasiHHE JIbJIa, PAaCTUPAHKE caxapa B CTYIKe, KHTIEHWE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (TOpPEHHE CBEYH, TMPOKAJMBAHME MEIHOM IMPOBOJIOKH,
B3aUMOJICKCTBHE MeJa C KHUCIOTOW) SIBJICHHWI, HAOMIOJCHWE W OIHMCAHHE
MPU3HAKOB TMPOTEKAHMS XHMMHUYECKUX peakIuii (paszlokeHue caxapa,
B3aUMOJICICTBUE CEPHOM KHCIOTBI C XJIOPHIOM Oapus, pa3joKCHHE

ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOCICTBUE HKele3a C paCTBOPOM




conu Meau(ll), usyuenne cnoco6oB pazaenenus cMecei (C TOMOIIbI0 MAaTHHUTA,
(bWIbTpOBaHKE, BBITAPUBAHKE, AUCTUILISIM, XpoMarorpadus), IpoBeIeHUE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPEe3yIbTaTOB
MPOBE/ICHUS OIBITA, HJUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE

Moelield MOJIeKyI (IIapOCTEePKHEBBIX )

Baxneiiue npencraBuTenM HEOPraHMYECKUX BELIECTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucnopon — anemMeHT U mpocToe
BenlecTBo. HaxoxaeHue kucimoponaa B npupoze, Guandeckue U XUMHUYECKUe
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucmopoaa. CrocoOb!
MOJIy4eHUsl KHCIopoaa B Jabopatopuu U MpOMBIIIeHHOCTH. Kpyrosopor

Kucnopoza B npupoze. O30H — aorponHas MoaAupUKaLUs KUCI0poaa

2.2

TemnoBoii 3(p(eKkT XUMUYECKOH peakmuu, TePMOXMMUYECKHE YpaBHEHUS,
9K30- M PHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCUJICHHE MTAPHUKOBOTO 3 (deKTa, pa3pyllieHHEe 030HOBOTO CII0S

2.3

2.4

2.5

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue Boopoaa B Npupo/Ie,
¢usnyeckne M XHUMHUYECKHE CBOWMCTBA, IMPUMEHEHHE, CIIOCOOBI IOITY4EHUSI.

Kucnotsl u conmu
MosnsipHblil 00bEM ra30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHHSIM

dusnyeckue cBoWicTBa BOAbL. Boma kak pacrBoputens. PacTBOpsI.
HacellenHble 1 HEHACBIIIEHHBIE PACTBOPBI. PaCTBOPHUMOCTD BEHIECTB B BOJIE.
MaccoBass o BellecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Posb pacTBOpoB B MpUpoJie U B KU3HU yenoBeka. KpyroBopot
BOABl B TMpUPOJE. 3arpsi3HEHHE MpUPOAHbIX BOJA. OXpaHa U OYHUCTKA

IIPUPOJIHBIX BOJ

2.6

2.7

2.8

Knaccudukanust neoprannueckux coemuuenuit. Oxcunbl. Knaccudukanus
OKCHJIOB: colieoOpa3yromiue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) U
HecoJieoOpasyromue. Homenknarypa okcunoB. @u3nyeckue U XUMHYECKHE

CBOIMCTBA OKCHJIOB. HOJ'IyLIeHI/IC OKCHUJ0B

OcHoBanms. Krnaccudukaruss OCHOBaHMN: MIENOYM W HEPACTBOPUMEBIE
ocHoBaHus. HomeHknatypa ocHoBaHMi. U3NYECKUE M XUMHUYECKHE CBOMCTBA
ocHoBaHui. [loirydenre ocHOBaHUM

Kucnotsl. Knaccudpukanusa kucnor. Homenkiarypa kucinor. ®usznueckue u
XMMHUYECKHE CBOMCTBA KHUCIOT. Psan aktuBHOocTH MetamioB H.H. bekerosa.

[Tonydyenue kuciaor




2.9

2.10

2.11

Comu. Homenknarypa coneil. @u3nyeckue U XMMHUYECKHUE CBOMCTBA COJIEH.

[Tonydenue coneit
['eneTnyeckas CBSI3b MEXKAY KJacCaMH HEOPTraHMYECKUX COCTUHEHHM

XUMUYECKUN OKCIIEPUMEHT: KAueCTBEHHOE OIpe/eJieHHe COJepKaHus
KHCIIOpOJia B BO3JlyXeE, IOJIyueHUE, coOMpaHue, pacliO3HAaBaHUE U U3YyUCHHUE
CBOICTB KUCJIOpOAA, HAOJII0IeHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCJIOBUSI BOSHUKHOBEHMS U IIPEKPAILEHUsI TOPEHUs (I10’Kapa), 03HAKOMJIEHUE C
oOpa3lilaMu OKCHJIOB M OIHMCAHME HUX CBOMCTB, IOJYy4Y€HHE, COOUpaHHE,
pacrno3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpOJA (FOpEHUE), B3aUMOJEHCTBUE
BOJIOpOAA C OKCHUIIOM meau(ll) (BO3MOXHO HUCIIOJb30BAHUE
BUICOMATEPHAJIOB), HAOIIOJCHHE 00pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4YHON
PacTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C ONPEACIEHHON MacCOBOU
JoJiell pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM W KajblieM) (BO3MOXKHO HCIOJb30BaHUE BHUJACOMATEPUATIOB),
ompezieNieHue PacTBOPOB KHUCIOT M IIENOYe C TOMOIIbI0 HHIMKATOPOB,
UCCIIeIOBaHNE 00pa3OB HEOPTaHWYECKHX BEIIECTB PA3UYHBIX KIACCOB,
HaONO/IeHUE W3MEHEHHUs OKpPAacKU HMHIMKATOPOB B PACTBOpPAaX KHUCIOT U
mienouel, u3yuenue B3aumozeiicreus okcuna meau(ll) ¢ pacrsopom cepHoit
KHCIIOTBI, KHCJIOT € METaJllaMH, peaklUuil HeUTpaau3aluu, MHOJy4YeHUue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajjla JpyruM H3
pacTBOpa COJIM, PEHIEHUE SKCIEPUMEHTAIBHBIX 33]a4 1o TeMe «BaxHeimme

KJIaCCbl HCOPTraHNYCCKUX COC}II/IHGHI/Iﬁ»

3.1

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBple MOMBITKH KIacCHU(PHUKAIUU XUMHUYECKUX JJIeMEHTOB. [loHstue o
TPYIIAaxX CXOJHBIX AJIEMEHTOB (IEIIOYHBIC U IIETIOYHO3EMEIbHBIC METAJLIHI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pazyloT amMQpOTepHBIC

OKCHU bl U THAPOKCHUABI

3.2

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucTeMa XUMHUYECKHX JIJIEMEHTOB
AWM. MenneneeBa. KopoTkonepuoanas © JUIMHHONEPHUOAHAS  (OPMBI
[Tepuoanueckoit cucrtembl xumuueckux odiemMeHtoB J[.M. Menpaeneena.
Ilepuons! u rpynmnel. @U3HYECKU CMBICHI HOPAIKOBOIO HOMEpa, HOMEPOB

nepuoja U rpymibl AJIEMEHTa




3.3

3.4

3.5

Crpoenune aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnexkTponbl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK aTOMOB IepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepnonnueckoi cucremsl .M. MenneneeBa. XapakTepucTUKa XUMAYECKOIO

3JIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XHUMHYECKHX HJIEMEHTOB,
METaJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO TPYIINaM M IEepUOAaM.
3nauenue [lepuoanmyeckoro 3akoHa u Ilepuoguyeckoil CuCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs HAayKHu W npakTuku. [[.M. MennaeneeB — y4€HbI U

rpaxxiaHuH

Xumuyeckasi cBsi3b. KoBasleHTHas (MoyisipHasi YW HEMOJSIpHAsl) CBS3b.

3JICKTpOOTpI/IIIaTeJIBHOCTI) XHMHYSCKHX 3JIeMEHTOB. VIoHHAs CBSI3b

3.6

3.7

Crenenb okuciacHu. OKHCINTEIFHOBOCCTAHOBUTEIILHEIC pCaKkuru. Hpoueccm

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUH OSKCIIEPUMEHT: H3Y4Y€HHE OO0pa3loB BELIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJECHCTBUE THIPOKCHJA LIMHKA C PAaCTBOpPaMM KHUCJIOT U
LIEJI0YEH, IIPOBEIECHUE OIBITOB, WILTIOCTPUPYIOIIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKuHﬁ (I‘OpCHI/IC, pC€aKIuu pa3jIoKCHUA, COCI[I/IHeHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemecTBo 1 xumnueckas peakuus. [loBropenue

11

Ilepnonnueckuii 3akoH. llepuoguyeckas cucremMa XUMHUYECKHX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKUX DJIEMEHTOB IEPBBIX TPEX NEPUOJIOB, KAIWs, KaldblUsil WU HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B [lepuoanueckoit

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHJbl XMMHUYECKOW CBSA3M. THIBI KPUCTAITIMYECKHX
pEmIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAILUIMYECKON
pPeETKN M BHJA XMMHYECKOH cBs3u. Kiaccudukamuss ¥ HOMEHKIATypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHAJbHas). XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIUXCSA K PA3IMYHBIM KJIaccaM HEOPTaHMYECKUX

COCHHHCHHﬁ, IFCHECTUYCCKAA CBA3b HCOPraHMYCCKNUX BCIICCTB




1.3

Knaccudukanus XuMUYECKUX peaklui 1Mo pa3IndHbIM IpU3HAKaM (110 YHCITY
U COCTaBy YYacCTBYIOIIMX B pEaklMW BEIIECTB, MO TerioBoMy 3ddexty, no
MU3MEHEHHUIO CTENEHENW OKHMCIEHUS XUMUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH,
0 y4YacTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE pEaKIuH,

TCPMOXUMHUYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOM pcakuuunu

14

1.5

[TonsTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTE€HHBIX W TETEPOreHHbIX peakuusax. lloHATHe O XUMHYECKOM
paBHOBecHH. DaKTOpbI, BIUAIOIIME HA CKOPOCTbh XUMHUYECKOM peakuuu M

IMMOJIOKCHNE XUMHUYCCKOI'0O paBHOBECCHU S

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMHU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE YypaBHEHUM
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLUH C MCIOJb30BAaHUEM METOJIa

AJIEKTPOHHOTO OaslaHca

1.6

Teopus 31EKTPONUTUYECKON AUCCOLMAMU. DIEKTPOJIUTHI U HEAIEKTPOIIUTHI.
KaTtuonsl, annonbsl. MexaHu3m AMCCOIMALIMM BEUIECTB C PA3JIMYHBIMU BUJIAMHU
XuMU4eckou cBsizu. Crernenb auccounanuu. CUabHbIC U C1a0ble JIEKTPOJIUTHI.
Peakiiuyn monHoro oomMeHa. Y CloBUs MPOTEKaHUsS PEeaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpalIEHHBIE MOHHBIC ypaBHEHUs peakiuil. CBOWCTBa KHUCIOT,
OCHOBaHMH U CoONIe B CBeTe IMPEACTaBICHUN 00 AIEKTPOIUTHIECKON

aucconmanuu. KauecTBeHHbIE peakiinu Ha HOHBL. [IoHATHE O rMApOIM3Ee conen

1.7

XUMHUYECKUN HKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTATUTMYECKHX
PEIIETOK HEOPraHWYECKUX BELIECTB — METAIJIOB U HeMeTaylsioB (rpadura u
ajyiMasa), CJIOXKHBIX BEUIECTB (XJIOpHIA HATPHs); UCCIET0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3JIEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHUE  BJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILIECTB, Ipoliecca
JMCCOLMANY  KUCIIOT, IIenodeil W coiel (BOSMOXKHO HCIOJBb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJACHUE OMNBITOB, HUIIOCTPUPYIOUINX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3zoBaHUeE OcajKa, BbIIEJICHHE rasa,
o0pa3oBaHue BOJbI); ONBITOB, WUTIOCTPUPYIOIINUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluil (rOpeHHe, peakluu pa3iokKeHHs], COEAUHEHNS);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KauyeCTBEHHBIX

peaKHI/Iﬁ Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeramns! 1 ux COCIUHCHU A

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,

XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3MUECKUE CBOWMCTBA




MPOCTHIX BEIIECTB — TaJIOr€HOB. XMUMHUYECKHUE CBOMCTBAa Ha IMPHUMEpPE Xjopa
(B3auMojielicTBUE C MeTa/lllaMi, HEMETaJUIaMH, 1IeI04aMH). XJIOPOBOJOPO/I.
ConsiHasg KHUCJIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4Ye€HHE, IPUMEHEHUE.
JelictBue xJiopa M XJIOPOBOJOpOJAa HAa OPraHU3M 4YejoBeKa. Bakueilue

XJIOPUAbI U UX HAXOXKIACHUC B IIPHUPOAC

2.2

2.3

2.4

2.5

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHH okuciaeHus. CTpoeHue 1 pu3ndecKre CBoicTra
IPOCTBIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOIM(PHUKALNN
KHCJIOpo/a U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpPOJI, CTPOCHHE,
(1)I/ISI/IIICCKI/IG M XUMHUYECKHE CBOMCTBA. OKCI/IIILI CCPbl KaK MPEACTAaBUTCIN
KHUCJIOTHBIX OKcHIO0B. CepHasi KUCI0Ta, GU3NUECKHUE U XUMHUECKUE CBOMCTBA
(oOmue Kak IpeacTaBUTENs Kilacca KUCIOT U celuduueckue). XUMUYECKUe
peakuuy, Jexalue B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOJIyuyeHHsI CEpHOM
KHCJIOTHI. HpI/IMeHeHI/IC. Comnu cepHoﬁ KHCJIOTBI, KQYCCTBCHHAA PCaKIUsd Ha
cynbdar-uoH. Haxoxenue cepsl 1 €€ cOeqUHEHUN B pUpoje. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIOIEH Cpeibl COSAMHEHUSIMU CEepbl (KUCIOTHBIE JOXKIH,

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

OObmas xapakTepucTuka 31eMeHToB VA-rpymnmbl. OcoO€HHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHBIE CTENEHU OKHUCICHUA. A30T, PpACIPOCTPAHEHHE B
npupoe, pusnueckue u XuMuieckue cBoiictsa. Kpyrosopot azora B mpupoze.
AMMuak, ero ¢u3MYecKue U XHUMUYECKHUE CBOWCTBA, MOJY4YEHHE U
npuMeHeHne. Conav aMMOHUS, UX (PU3MYEeCKHMe UM XUMHUYECKHE CBOICTBa,
npuMeHeHne. KayecTBeHHas peakiusa Ha MOHbBI aMMOHHMSL. A30THasl KACIIOTa, €€
Hojy4eHue, (pusnueckue 1 XMMUYeCKre CBOMCTBA (00IIMe KaK MpeAcTaBUTeNs]
Kjlacca KHCIOT U crneuuduueckue). lcrnonb3oBaHue HUTPATOB M coJied
aMMOHHS B KauecTBe MHUHEpPAIbHBIX yJOOpeHuil. XUMHUECKOe 3arps3HeHue
OKPY’KaIOIIEeH Cpeabl COCTMHCHUSIMHU a30Ta (KUCIOTHBIE TOXKIH, 3arps3HEHUE

BO3/1yXa, MOYBBI U BOJOEMOB)

docdop, amnorponHbie Moaudukanuu dpocdopa, puznuecKkre U XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHast KuciaoTa, (PUIMUECKUE U
XHMUYECKHE CBOWCTBA, mosydeHue. VcmonpzoBanue (ocharoB B KayecTBe
MHUHEpAJIbHBIX YA00peHHi

Obmas xapakrepuctuka 3m1eMeHTOB |VA-rpynmnsl. OcoOOEHHOCTH CTPOEHHUS

aTOMOB, XapaKTepHblE CTENEeHU OKHUCICHUA. YTIEpoAd, aUIOTPOIHbIE

Moau(dUKaMK, pacHpoCTpaHEHUE B Tpupone, GU3HUECKUE U XHUMHYECKUE




2.6

cBoiicTBa. Ancopobuus. Kpyrosopot yriepona B npuposae. OKcuabl yriepoaa,
ux (pusmyeckre M XMMUYECKHE CBOMCTBA, NEHCTBUE HA KUBBIE OPIaHU3MBI,
MOJIy4eHUE U IPUMEHEHHUE. DKOIOTUYECKHE IPOOIEMBbI, CBSI3aHHBIE C OKCUIOM
yraepona(lV); rumoresa rio0aabHOTO IMOTEIJICHUS KJIMMaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTa W €€ cond, uX (U3MYEeCKHe W XUMHUYECKUE
CBOIiCTBa, Mmony4yeHue u npuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-
uonsbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIICHHOCTH U

CEBLCKOM XO03SMCTBE

[TepBoHavabHBIC MOHATHS 00 OPTaHMYECKHX BEIISCTBAX KaK O COCAMHEHUSIX
yriaepona (MeTaH, STaH, STWJIEH, alleTHICH, 3TaHOJ, TJIHUIEPHUH, YKCyCHas
kuciora). X coctaB m xumuueckoe crpoeHue. [loHsaTne o OMOIOTHYECKH
BOKHBIX BEILECTBAX: XHUpaX, OeJKax, YrjieBoJax — W UX POJU B >KU3HU
yeloBeka. MarepuaibHOE E€IUHCTBO OPraHMYECKUX W HEOPraHUYECKUX

COEeIUHEHUI

2.7

Kpemuuii, ero ¢Qusnueckue ©u XUMHUYECKHE CBOICTBA, WOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. OOmue npeactaBieHust 00
okcuze kpemMHus(1V) n kpemHueBoit kucnote. CHIMKAThl, UX HCIIONb30BaHHUE
B ObITY, MEOUIMHE, TPOMBIIUIEHHOCTH. BaxkHelme cTpouTeabHbIe
MaTepuaibl: KepamMHuKa, CTEKJIO, IIEMEHT, OeTOoH, *xene300eToH. [Ipobiembl
0€30IacHOTO MCIOJIb30BaHUS CTPOMTEIbHBIX MaTepHajoB B IMOBCEIHEBHOMH

KU3HU

2.8

XVUMUYECKUHN 3KCIEPUMEHT: U3ydeHHE 00pa3lloB HEOPIaHWYECKUX BEILECTB,
CBOWCTB COJITHOW KUCIIOTBI; IPOBE/IEHUE KaUECTBEHHBIX PEaKLUil Ha XJIOPHI-
MOHBl M HAOJIOZEHHE MPHU3HAKOB HMX MPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUeckre 1 XMMHUYECKUE CBOMCTBA raJIoOr€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ 00Opas3lamMu XJIOPHI0B
(raoreHuI0B); O3HAKOMJICHHE C O00pa3laMu cepbl U €€ COeIUHEHUSIMH
(BO3MOKHO HCHOJIB30BAHHE BHJIEOMATEpUAIOB); HAOIIOJEHHUE Tpoliecca
0o0yraMBaHUs caxapa MoJl IeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI;
U3y4eHHe XUMHUYECKHX CBOWCTB pa30aBICHHOM CEpHOI KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cynbdar-uoH W HaOIIOAeHHEe NpuU3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa 1 ux
coeIMHEHUN (BO3MOXHO MCMOJIb30BaHUE BHIEOMATEPHANIOB), 00Opa3zlaMu
a30THBIX U (HOCHOPHBIX YAOOPEHHUI; MOTyueHUE, COOUpaHue, paclo3HaBaHUe
U U3y4CHHE CBOMCTB aMMHaKa; IIPOBEICHUE KAYEeCTBEHHBIX PEAKIMHA Ha MOH

aMmMOoHUS W ¢ocdar-MOH W U3yYEHHE MPHU3HAKOB MX MPOTEKaHHUS,




B3alMO/IEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEABIO (BO3ZMOXKHO
UCIOJIb30BaHUE BHUJCOMATEpPHANIOB); H3y4EHHME MOJeNell KpUCTAIUIMYECKUX
pemérok ainmasza, rpadura, ¢ymIepeHa; O3HAKOMJIEHHE C IIPOLECCOM
a7icopOLMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IIPOTUBOra3a; MOoJIy4eHHe, cOOMpaHHue, PaclO3HABaHUE M U3yYEHUE CBOWCTB
YIJIEKUCIIOrO Ta3a; NpPOBEIEHUE KAayeCTBEHHBIX pEaKkUMi Ha KapOoHAT- U
CUJIMKAT-HOHBl U M3Y4YECHHME IPU3HAKOB MX IIPOTEKAHUS; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHOW IMPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BakHele HeMeTaUIbl U UX COEAUHEHUS)

MeTamisl 1 UX COCANHCHUA

3.1

OO0mias XxapakTEepPUCTHKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux nonoxeHus B Ilepuoamueckoil cucreme xummuueckux snemeHtoB J[.U.
MenneneeBa u crpoeHust atoMoB. CTpoeHHe MeTaioB. MeTtamnueckast CBsI3b
U MeTalUIMYecKas KpUcCTalinyeckas pemérka. ONeKTPOXUMHUYECKUN psil

HaIIpSKEHUN METaJlIOB

3.2

3.3

dusnueckue 1 XMMUYECKHE CBOMCTBA MeTayuIoB. O0IIKe CIIoCOOBI OTydeHUs
MmeTasuioB. [ToHATHE O KOPPO3UH METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIIUThI UX OT
kopposun. CriiaBsl (CTajdb, 9yT'yH, JIOPATIOMUHUN, OpOH3a) U UX TIPUMEHEHHE
B OBITY M ITPOMBILIEHHOCTH

[lenounsle MeTaybl: nosoxeHue B [lepruoguueckoil cucteMe XMMHUYECKHX
anemeHToB J[.M. MenzaeneeBa; CTpo€HUE UX aTOMOB; HAX0XKJIEHUE B IIPUPOJIE.
dusnyeckre U XMMHUUECKHUE CBOICTBA (Ha puMepe HaTpus U Kanus). OKcuabl
U THIPOKCUIBI HaTpusi U Kanus. [IpyMeHeHHe ILEeNOYHBIX METaJUIOB M MX

COeTUHEHNN

3.4

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMK: TIOJIOKEHHE B
Ilepuoanueckoit cucreMe xumuueckux demeHTtoB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXJCHUE B mpupoje. PU3NYECKHe U XUMHYECKUE
CBOMCTBA MarHusi M Kajlblius. BakHeWIIHe COeIWHECHHMS KalblHs (OKCH],

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

3.5

3.6

AmomuHuii: monoxenne B lleproanyeckoil CUCTEMe XMMHUYECKUX AJIEMEHTOB
J.W. Menneneesa; CTpoeHUE aTOMA; HAXOXKJEHUE B mpupojae. Puznueckue u
XUMHUYECKHE CBOWCTBA aIIOMHHHS. AMQOTEpHBIE CBOWCTBa OKCHAA W

THAPOKCHU A AJIFOMHUHHAA

Keneso: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMenton J[. 1.

MeneneeBa; CTpOCHHE aToMa; HaxOoXACHHE B mpupone. dusudeckwe u




3.7

4.1

XUMHUYECKHE CBOMCTBA >kene3a. OKcuabl, THAPOKCUbl U conu sxeneza(ll) u

xkene3a(lll), ux cocras, CBOMCTBA U MTOTyYCHUE

XUMHUYECKUH HIKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3LiaMKi METAJJIOB U CIIaBOB,
X (PU3MYECKHMMU CBOWCTBAMH; M3YYECHHE PE3YJIbTaTOB KOPPO3HHU METAJUIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHOCTeH
B3aUMOJICCTBUSL OKCHUJA KalbliUsl M HATpusi C BOAOM (BO3MOXKHO
UCIOJIb30BAaHUE BHUJEOMATEPHAIIOB); MCCIEIOBAHUE CBOMCTB KECTKOH BOIBI;
Ipoluecca TOpPEHMsI JKelle3a B  KHCIOpojAe (BO3MOXKHO —HCIIOJIB30BAHUE
BUJIEOMATEPHAJIOB); PU3HAKOB MPOTEKAHUS KAUECTBEHHbBIX PEAKIIUNA HA HOHbI
(MarHusi, Kanuplys, amoMunus, nuHka, xenesa(ll) u sxemesa(lll), mequ(ll);
HaOJII0ICHNE U OTIMCaHKE IPOLIECCOB OKPALIMBAHUS INIAMEHY HOHAMU HaTpPUs,
Kamus W KanblMs  (BO3MOXKHO — HUCIOJB30BAaHUE  BHUAEOMATEPUANIOB);
uccieioBaHie aM(OTepHBIX CBOWCTB I'MJIPOKCHAA aTIOMHHUSA U THAPOKCHIA
LIMHKA; pelIeHNE SKCIIEPUMEHTAIIBHBIX 3a]a4 110 TeMe «BaxkHelme MeTanibl
Y UX COCIUHEHUS»

XUMHs U OKpYKaroIlas cpena

Hossle maTepuansl 1 TexHoaoruu. BemecTsa 1 Marepuaisl B IOBCEAHEBHON
JKU3HU YelloBeKa. XUMUS U 3J0poBbe. bezonacHoe ucnoap30BaHue BELIECTB U

XHUMHUYCCKUX peaKHI/Iﬁ B 6LITy. HepBaﬂ IoOMOIIb IMPU XUMHUYCCKHUX OKOTaX U

OTpaBJIEHUSIX

4.2

OCHOBBI  JKOJOTMYECKOH  TI'PaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatomiet cpenst ITJIK. Ponb xumuu B perieHu# 5K0JI0rMYECKUX MPoOIIeM.
[TpupoaHble MCTOUYHUKH YIIIEBOJOPOJOB (YroJyib, NPUPOAHBIN ra3, He(Th),

MPOJIYKTHI X MepepabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XVUMHUYECKUH SKCTIEPUMEHT: U3ydeHUE 00pa3lioB MaTepuaoB (CTEKIIO0, CIIaBbI

MCTAJIJIOB, TOJIMMCPHBIC MaTepI/IaJ'IBI)




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

Kon
NpoBepPsIEeMOro
TpedoBaHMS

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

1

IIpencrasnenue:

11

0 TI03HABAa€MOCTH SIBJIEHUM HPUPOJbl, NOHHMaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMYECKOW HayKH KakK 00JacTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJIbTypbl M IMPaKTUYECKOU
NEeSATEeIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

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

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMHM TEXHOJOTMSIMHU, OCHOBAaHHBIMH Ha JOCTHIKEHHSX
XUMHYECKOH HAyKH, YTO IMO3BOJUT OOYYArOIIMMCSl pacCMaTpUBAaTh
XUMUIO Kak chepy cBoeld Oyaymed mpodeccruoHaTbHON
NEeSTeTbHOCTH W CHeNIaTh  OCO3HAHHBI BBIOOD XHMHUH  Kak
npodWIBHOrO TMpeaMeTa NpU Mepexoie Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

2.1

Brnanenue cucreMod XMMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

Ba)KHEHMIIINE XWMUYECKHE TNOHATHA: XHUMHUYECKHH JJIEMEHT, aTOM,
MOJIEKYJa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJTHOPOIAHAS U
HEOJIHOPO/IHAs. CMECh, OTHOCUTENIbHBIE aTOMHAasi M MOJIEKYJISIpHAS
MacChl, KOJMYECTBO BEIIECTBAa, MOJb, MOJSPHAs Macca, MOJIIPHBINA
00BEM, OKCH, KUCIIOTAa, OCHOBAaHUE, CONb (CPeHHsisl), XMMHUYECKas
peaKIus, peakiud COCIUHEHUS, PEaKIUU PA3JIOKECHHS, PEAKIUU
3aMeIIeHus, peakud oOMeHa, TeToBOM 3((EKT peakiuu, IK30- U
SHAOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBas OISl XUMHUYECKOTO

9JICMCHTAa B  COCAUHCHUH, MACCOBasA HOOJd MW NPOUCHTHAA




2.2

2.3

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

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

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpHU:, TCOPHUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanun

Biianenne ocHOBaMM XMMUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHUE TpPaBWIbHO MCHOJB30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCII€ MHUHEpalbHbIE YIOOPEHMs, METAJIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH TMPUPOTHBIX  HCTOYHHKOB
YTII€BOOPOAOB (yTJIsi, MPUPOIHOTO Ta3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKoB, YIJIEBOJOB /Il OpraHM3Ma  4YelloBeKa; yMEHHeE
MIPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMUYECKHUX IPOLECCOB Ha

OpraHHU3M 4YeJIOBeKa U OKPYKAIOUIYI0 IPUPOIHYIO Cpery

3.2

3.3

3.4

YMCHHUEC UHTCTPUPOBATH XMMHUYCCKHUE 3HAHUA CO 3HAHHUAMHU JPYIrux

y4eOHBIX IPEMETOB

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

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

HCIIOJIB30BaTh €€ AJId PCIICHU A yqeGHo-nostaBaTeanHx 3aJa4d




BJIaIIeHI/Ie OCHOBaMHM ITOHSATHMHOI'O arrmapara 1 CHUMBOJIMYCCKOIO

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HEOpPTraHNYCCKUX BEIICCTB,

4 YpPaBHEHUN XHUMHUYECKMX pPEaKLHUi; OCHOBAMH XUMHUYECKOMN
HomeHkatypsl (IUPAC u TpuBHanbHOIN)
YMmeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CHUCTEME C YHUCJIIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj snpa, oOIIee YHCIIOo
AJIGKTPOHOB), paCIpeACIICHUEM DIIEKTPOHOB IO JHEPTreTUYCCKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPUOAOB, KAJTU U KAJIbLIUS
[IpencraBienne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOWMCTB
XUMHUYECKHX JJIEMEHTOB (palnyc aToMa, JIEKTPOOTPHUIATEILHOCTS),

6 MPOCTBIX M CIOXHBIX BEIIECTB OT TMOJOXKEHHUS D3JIEMEHTOB B
[lepuonnueckoii cucreme (B MajblX IMEPUOAAX U  TJIABHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XAMHUYECKHE DJIEMEHTHI

7.2 HEOpraHUYEeCKUE BElIeCTBa

7.3 XUMHUYECKHE PEaKIUN

8 YMeH#ue onpenensrs:

8.1 BaJICHTHOCTh M CTENICHh OKHUCJICHHS XUMHUYECKHUX DJIEMEHTOB, 3apsi]

' MOHA

8.2 BUJ XMMUYECKOW CBSI3U M THUI KPUCTAJUTMUECKOH CTPYKTYpHl B

' COCTUHEHUSIX

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

8.4 OKUCITUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBarh (pU3NUecKre U XHMUUECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJOPOA, TpaduT, ammas,

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

9.9 aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHJBI W THIPOKCHJIBI

metaimoB |-l1A rpynmn, amromunus, meau (1), nunka, xenesa (11 u

I11), okcuasl yrinepona (Il u IV), kpemuus (1V), azora u dpocdopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30TUCTas, a30THasd,
dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)

IIPOrHO3UPOBATE H  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

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

%3 3aBUCUMOCTH OT HMX CBOKMCTB, BO3MOXXHOCTb IPOTEKAaHUS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX
10 YMeHue COoCTaBIsATh MOJICKYIIIPHBbIC U MOHHBIC YPABHCHUS PEaKIIHIA,
B TOM YHCIIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
103 WUTIOCTPUPYIOIIMX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyIim) HEOPraHUYECKHX BEUIECTB
10.4 MOJITBEPKIAIOIIMX T€HETUICCKYIO B3aUMOCBSI3b MEXK]Ly HUMH
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEJIBHYIO MOJICKYJISIPHYFO M MOJISIPHYEO MAacChl BEIIIECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIUNd M HAXOAUTh KOJIHYECTBO
' BeIeCcTBa, 00BEM M MacCy pearceHTOB WIIH MPOTYKTOB PEaKIIUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOrOo TMO3HaHus (HaOIIO/IeHHE,
121 U3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUECHUH BEIIECTB
' U XUMHUYCCKHUX SIBJICHUH; yMeHHE C(HOpMYIHpPOBATH MPOOJIEMYy H
MPEJIOKUTH MMYTH €€ PEeIICHUs
122 Oe3omacHOil pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHUEM
MpaBUJIaMU 0e30MmacHOro oOparteHus c BEIIECTBAMH,
WCIIOJIb3YEMBIMH B ITOBCEIHEBHOM KM3HU, MTPABUIIAMH TTOBEJCHHS B
123 HEeNsIX cOepexeHHs 30POBbSI U OKPYXKAIOIIEH MPUPOIHON CPEIbI;

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

MIPEAOTBPAIIEHUS X BPEIHOTO BO3JICHUCTBUS




13

131

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

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

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

CBOWCTB

13.4

135

IIPUTOTOBJIEHUE DPACTBOPOB C OIPEACIEHHON MACCOBOM JOJIEU
pPacTBOPEHHOIO BEILECTBA

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

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAHNEC U ONHCAaHHE CBOICTB HCOPraHM4YCCKHUX BCIICCTB
Pa3IMYHBIX KJIACCOB; NU3YUCHUC B3aMMOACHCTBUS KUCIOT C MCTajlllaMu,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )41 HEPACTBOPHUMbBIMU
OCHOBAaHUAMHU, COJEIMH, IIOJIYYCHHC HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McCTajlyia JApyruM U3 pacTBopa COJIH;
HUCCICIOBAaHUC aM(l)OTCpHBIX CBOICTB TUAPOKCUIAOB aJTFOMUHUSA U

MUHKA

13.7

13.8

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

«Baxkneiiie MeTaljIbl M UX COSANHECHU

XUMHUYECKHE  OKCIEPUMEHTBI,  HWUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcCTBOPAaX HMOHBI: XJIOPUA-, OpOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KaJIbIUs, aTIOMUHUS,

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

14

YMmeHnue:




NPEICTaBIATh PEe3ydbTaThl JKCIEpUMEHTa B (opMe BBHIBOOB,

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

MaKpo- ¥ MUKPOMHUPE, OOBACHATh IPUUNHBI MHOTOOOPa3usl BEIIECTB




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

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

HepBOHa‘IaJIBHBIe XUMHUYCCKUEC ITOHATHA

Yucrtsie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

1.3

ATOMBI H MOJICKYJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XMMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA.

XumMuueckas Q)opMyna. BaneHTHOCT, aTOMOB XMMHUYECKHX DJIEMEHTOB.

CreneHp OKUCICHUA

14

3aK0OH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAs aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJIsSIpHAA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTA

B COCAMHCHUU

1.5

1.6

KonunuectBo BemectBa. Mosb. MonsipHass macca. ModisipHbIii 00bE€M Ta30B.
B3anmocBsI3p KOIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ou3nyeckue U XMMHUYECKHUE SIBICHUS. XUMHUYECKasi peakuus U e€ MpU3HAKH.
3aKOH COXpaHEHUs1 MaCChl BEIIECTB. XUMUUYECKUE YPAaBHEHUS

HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH U HepI/IOI[I/I‘leCKaH CHUCTEMAa XHMMHUYCCKHUX J3JICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHYECKHX DJIEMEHTOB
JA.1. Menneneesa. Ilepuoasl u rpynmbl. OU3HUECKUI CMBICI MOPSIAKOBOIO

HOMEpa, HOMEPOB MEpPHOJia U IPYIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifep. M3oTomnbl. Dnektponsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XHMMHUYECKHX HIIEMEHTOB

[Tepuonnueckoit cucremsl [I.1. Menneneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHNM CBOMCTB XMMHUUECKHX DJIEMECHTOB MEPBBIX Tpex
NepuoaoB, Kajlus, KaJbLUA (pazLHyca ATOMOB, JJICKTPOOTPULIATCIBHOCTH,
METATNIMYECCKUX HW HEMECTAIIIMYCCKHX CBOf/iCTB) n Hx COG}II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJIOXKCHHMEM OJICMCHTOB B HCpI/IOI[I/IquKOI\/'I CUCTEMEC H

CTPOCHUEM HUX AaTOMOB

3.1

Crpoenue BelecTBa

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'IHpHaSI u HCHOJ’IﬂpHaSI) CBA3b.
BHCKTPOOTpI/IL[aTCJ'IBHOCTB XHUMHUYCCKUX 3JICMCHTOB. Honnas CB3b.

Merannuueckas cBSI3b




3.2

Tunbel KpUCTANIMYECKUX PEIIETOK (aTOMHAasl, HOHHAasg, MeETajuInyecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEMIETKH U BHUA

XUMHUYECKON CBI3U

4.1

4.2

Baxwnelie npencraBuTeNM HEOPraHWYECKUX BellecTB. Hemertamibsl U ux

COCOIUHECHUS. MeTamisl ¥ uXx COCIUHCHUA

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpa3yroiue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTepHBIC) u
Hecosieo0pa3yrome; OCHOBaHHM (IMIENTOYHM M HEPacTBOPUMBIC OCHOBaHUS),
KHCIOT (KUCIIOpOJCOJAepkKame U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCITBIX )

dusnyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-HCMCTAJJIOB:

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

4.3

4.4

du3nyeckre U XHMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJJIOB: JIMTHUA,
HaTpusd, KaJIvid, Marovis U KaJbOus, aJIIOMUHHA, KEJIC3a. BHCKTPOXI/IMI/I‘ICCKI/Iﬁ

o) i HaprI)KeHI/Iﬁ MCTaI1JIOB

dusnyecknue U XUMUYECKHUE CBOMCTBA BOJOPOAHBIX COG,I[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOICTBa OKCHIOB HemetaiuioB: cepsl (1V, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tonyuenue

OKCHJOB HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

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

xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB

XUMHUECKUE CBOWCTBA OCHOBAHUHN M aM(OTEPHBIX THIPOKCUIOB (Ha MpUMepe
THIPOKCUIOB aJlIOMMHHUS, JKele3a, ULuHKa). [lodmydeHne OCHOBaHUN U
aM(OTEPHBIX THAPOKCHIOB

OO0me XMMHUYECKHE CBOWCTBA KUCIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOAHOIM,
CEpHHUCTOM, CepHOM, a30THOH, (hochopHOil, KpeMHHUEBOM, yroabHOU. Ocobbie
XUMHUYECKHE CBOMCTBAa KOHIICHTPHUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyuenune kuciaor

OO0me xuMu4yeckne cBoiicTBa cpenHux coneil. [lomyuenue coneit
[lonyyenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJA, aMMHaKa,

YTIIEKHCIIOTO Ta3a B JIabopaTopuu

411

[Tonyuenne aMmMmaka, CEpHOM M @30THOM KUCJIOT B IPOMBITIUIEHHOCTH. O01ne

CIOCOOBI OJTYYECHHUSI METAJIIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccuukanus XuMHUECKUX peakuii o pa3InIHbIM MPU3HAKAM: 110 YUCITY U
COCTaBY Y4YaCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mo

W3MEHEHHIO CTEIICHEH OKMCICHUS XUMUUYECKUX DJIEMCHTOB

5.2

5.3

5.4

5.5

TernnoBoit >peKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHUE YpaBHEHHUS.
DK30- ¥ 9HI0TEPMUYECKUE peakuH. TepMOXUMHIECKHe YpaBHEHUS
OKHCIUTENEHOBOCCTAHOBHUTENBHBIE peakinu. OKUCIUTENN 1 BOCCTAHOBHUTEIH.
[Ipoueccel  OKMCIEHMSI W BOCCTAHOBJECHMS.  OJEKTPOHHBIM  OanaHc
OKHCJIUTEILHOBOCCTAHOBUTEILHOI peakuu

Teopust aneKTpoauTUYECKON Aucconnanuu. KatnoHsl, aHHOHBI. DIEKTPOIHUTHI
U HEe3NEeKTPOoJUThl. CUIIbHBIE U ClIa0ble 31eKTPOJIUTHI. CTeneHb TUCCOUalun

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAaHHA peaKI_II/Iﬁ HOHHOTI'O O6MeHa,

IIOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEAKIIMM

XHUMHMA ¥ OKpYXarolas cpeaa

6.1

BemecrBa m Marepuanbsl B IIOBCEHEBHOM JKHM3HM 4YeloOBeKa. be3omacHoe
UCIOJIb30BAHUE BELIECTB M XMMUYECKHUX pEaKUUi B jJabopaTopuu U OBITY.

HepBasf IIOMOIIb ITPHU XUMHUYCCKUX OKOTaX U OTPABJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyKaroledl cpeabl (KUCIOTHBIE —JO0XKIH,
3arpsi3HEHUE TOYBBI, BO3/lyXa M BOAOEMOB), CIIOCOOBI €ro IMpeloTBpaIleHUs
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJIK). Ponas xumuu B
pelIeHNH HKOJIOTHUECKUX MpobieM. YcuiieHHe NapHUKOBOro 3ddexra,

pa3pylieHue 030HOBOTO CJIOSI

6.3

6.4

[Ipumenenue cepsl, a3ota, pocdopa, yriaeposa, KpeMHHUS U UX COCTUHEHUH B
ObITYy, MEAMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siicTBe. [IpuMeneHue
METAJUIOB M CIUIABOB (CTallb, YYT'YH, IIOPATIOMHHHUN, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coenHeHui. [ToHsTHe 0 KOppO3UK METANIIIOB, OCHOBHbBIE
CTIOCOOBI 3aIIUTHI UX OT KOPPO3HU

[IpupoaHble HMCTOYHHMKH YIIIEBOJOPOJOB (Yrojib, HMPUPOAHBIN Ta3, HE(Th),

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

6.5

HepBOHa‘—IaJ'H)HI)Ie MOHATHS 00 OPraHMvYCCKHUX BEIIECCTBAX KaK O COCAMHCHUAX
yrjiaepoaa (MCTaH, 9TaH, STUJICH, alICTUJICH, 3TAHOJI, INIMLICPHUH, YKCYCHAas KI/ICJ'IOTa).
IloHsTHe 0 OMOJOTMYECKH BasKHBIX BCIICCTBAX: XXUpax, 6em<ax, YIi€Boaax — v ux

POJIM B JKU3HU YCIIOBCKA




PacuéTnr:

7.1 1o hopMynamMm XUMHUYECKUX COCIMHEHUI
7.2 Macchl (MaccoBOM) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMHUYECKHM ypaBHEHUSIM




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

» Xumus, 8 knace/ Pymsurtuc I'.E., ®enpaman @.I'., AkiimonepHoe 00IIECTBO

«I/I3I[aT€J'IBCTBO ((HpOCBeHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

ABTOPCKOI IporpaMMbl Kypca XuMuu JiJ1st 8-9 kiaccoB 00111e00pa30BaTeIbHBIX
yupexaennii, aTop H.H. I'apa. (Xumust. Pabouue nporpammel. [IpenmeTtHas
nuHus yueOHukoB ['.E.Pyn3utuca, @.I'. ®enpamana 8-9 knaccel: yued. mocodue
1151 obmeoopazosar. opranuzanuit/ H.H I"apa. - 3-e uzn., nepepa6.-M.:

[Ipocsemenne, 2019. -48c.

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK

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