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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeILHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (enepanbHOi pabouel mporpaMMbl BOCIIUTAHUS
U C Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1o XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4ueHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHUE 10
pa3zenaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYaroumuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKAHMS.

3HaHME XWMHH CIYXUT OCHOBOM [jIsi (OPMHPOBAHUS MHPOBO33PECHHUS
00yy4aroierocsi, ero MpeACTaBICHUN O MaTepPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupoOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 001Iel U (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydYarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIBHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTIOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K €CTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEeAarormyecKu
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHW XUMUH Ha ONpPEeNeIEHHOM dTane eé
pa3BUTHUSL.

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

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3H;

— TIPEACTaBICHUM 00 JICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIHHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSISL ()YHKIIMU OOBICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3YYaEeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XMMHUYECKOW COCTABIIAIONICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOM TPUPObI, IEHHOCTHOI'O OTHOILICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUS B Hayke. M3yyeHne XMMHUU MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3YyYCHHBIX Y4YEOHBIX mpeameToB: «Okpyxatomuid mup», «buonorus. 57
KJIACCh» U «Du3uka. 7 Kiace».

[Ipy wu3ydyeHUM XUMHHM TMPOUCXOAUT (QOopMHUPOBaHUE 3HAHUN OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIbHOCTH Y€JIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4e0HOTO TpeAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
000011IeHUI I MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPH MU3YYCHHUH BEIIECTB U XMMHYCCKUX PEaKIIHii, B
(GbopMHUPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B YICOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPaBHII
0e30macHOro 00OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipy M3ydeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHUE MPUOOPENTU TAKUE 1IETH, KaK:

— (opmMupoBaHHE WHTECIUICKTYaTIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM >KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHUE
OOyJarommxcss K CaMOCTOSATEIHLHOW IO3HABATEILHON JEATCIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTBITa PAa3HOOOPA3HON NEATETHHOCTH, MO3HAHWS W CaMOITO3HAHUS, KIFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB ICITCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXAaIOMIEr0 MHpA, MCHOJB3YysS 3HAHUS W OMBIT, MOJYYCHHBIC MPH H3YUCHHUH
XUMUH, PUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBON
NEeSATEeTbHOCTH;

— ¢opMmupoBaHHEe y OOy4YalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHUM MJis BBIPAOOTKH IKOJIOTHYECKU
1e7ecoo0pa3HOro TOBENCHUS B OBITY W TPYJOBOM JACSATEILHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(MHIIS M HAMPABICHHOCTH NaTbHEUIIETO
oOy4eHus.

OO111ee Yncito YacoB, OTBEACHHBIX IS M3YYCHHS XUMUHU Ha YPOBHE OCHOBHOTO
obmero odpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIETIO).



COJAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4EJOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemjectBa. Du3nMyeckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE 0 MeToax MO3HAaHHWS B XUMHUH. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI W MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas ¢popmyia. BaaeHTHOCT, aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOocTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €IMHMI] BemiectBa. Pacu€tel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

PuU3NYECKUE U XUMHUUYECKUE SBICHUS. XMMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYecKkue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU H
npuémMamMu 0OpalleHus: ¢ JIabopaTOpHBIM O00OPYJAOBAHHEM, U3YUCHHE U OMHCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOIOJCHUE
¢buznyeckux (IUIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIKE,
KUIIEHWE U KOHJEHCALMs BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIIOTOMN) SBJICHUM, HAOMI0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
meau (II) mpu HarpeBanuu, B3aumMoieicTBHE *kene3a ¢ pactBopoM cosid meau (1),
U3y4YeHUE CIOCOOOB PA3EJICHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BHITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPoBEACHNE OYHUCTKH MOBAPEHHOMN
CONM, HaONIOJICHUE W  ONMUCAaHWE  pe3yJbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(I1IapOCTEPKHEBBIX ).

BaxHeline npeacTraBuTe M HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopon — anemMeHT U mpocToe
BemecTBo. HaxokneHuwe kucimopoma B Tpupoae, (U3MUYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KuUciopoda B JjabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALINS KHCIOPO/a.



TennoBoit 3¢h(deKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpoctoe BeuecTBo. Haxoxknenue Bogopoaa B Ipupoze,
bu3nUecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnorsr
Y COJIH.

Monsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacelllleHHbIE M HEHACBIIIEHHBIE PACcTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10JI1 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuUpo/i€ M B KU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHJIOB:  cosieoOpasyromive  (OCHOBHbBIE, KHUCJIOTHBIE, aM(OTEpHbIE) U
HecosieoOpasyromue. Homenknarypa oxkcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lonmyueHune okcuaos.

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

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

Conu. HomeHnknarypa coneil. @U3NYECKUE U XMMHYECKHUE CBOWMCTBA COJICH.
[TonmydyeHue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COJEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M U3YYCHHE CBONCTB KHUCJIOPOJa, HaOIIOJCHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIEHUE ¢ 00pa3IiaMu OKCUI0B U OITUCAHUE
UX CBOWCTB, IMOJy4YeHUE, COOMpAaHHE, pACIO3HABAHWE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoierictsue Bogopoaa ¢ okcuaom meau (II) (BozmoxxHo
WCITOJIb30BAHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3II0B BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, NPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOW MACCOBOM IOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETa/UlaMH (HAaTpUeM U
KaJIbIlu€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOEHNE N3MEHECHHUSI
OKpacCKH UHJIMKATOPOB B PACTBOPAX KUCIOT U LIEJIOYEH, N3yUYEHHE B3aUMOICUCTBUSA



okcunia meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METajlaMu, peaKkiui
HEUTpAIU3alMU, TOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYyTrUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine KIacchl HEOPraHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHne aTomMoB. XHMHYECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAMKU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aM(pOTEPHbBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnonmueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuoanas u qiauHHonepuoaHas popmel [lepuoanueckoit
cucreMbl xumuueckux sneMeHToB JI. WM. Menneneesa. Ilepuonsl u Tpymmsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUEK aTOMOB TMepBbIX 20 XHMHYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XMUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paguyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYyNIIaM U IEPUOJAM.

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

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 31€EMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporniecchbl OKUCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJEHCTBUE
TUJIPOKCHAA LMHKA C pAacTBOPaMHU KHUCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIuid
(ropeHue, peakiuu pa3aoKeHUs, COCAMHEHUS).

Mesicnpeomemnmnuie ceasu

Peanuzanus MeXNpeaIMETHBIX CBA3€H MPHU M3YYEHHM XHUMUHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX PEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAYyYHBIE TOHATHUSA: HAYYHBIH (DaKkT, TMIIOTE3a, TEOpHs,
3aKOH, aHalu3, CHUHTE3, KilacCU(UKAIMA, TEePUOJUYHOCTh, HAOIIOCHNUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHHE.

@du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSHUE BEIECTBA, ra3, (PU3MYECKHe BEIUYMUHBI, E€IMHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

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

9 KJIACC

BemecTBo M XUMHYeECKasi peaKIHsA

[Tepnonnuecknii 3akoH. [lepuoanueckast cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUM C TIOJIO)KEHHMEM »3JIeMeHTOB B lleproguyeckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEJIMHEHUI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOLIMX B pEAKIHMH BEUIECTB, MO TEIIOBOMY 3((deKTy, Mo
VU3MEHEHUIO CTENEeHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUIECCKIE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusix. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [lonsTne 0 xumMmruyeckoM paBHoBecuu. DakTOpBI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENBHBIE  PEaKLMM,  JJIEKTPOHHBINM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHOW ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUil ¢  HCIOJIb30BaHUEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AUCCOLMAIIMM BEUIECTB C PA3JMYHBIMU BHJIAMU
XUMUYECKOH cBsi3U. CTeneHp Auccounanui. CHUIIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIMi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIC YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE NMPENCTABICHUNA 00 3IEKTPOIUTUUECKOMN TUCCOUALUU.
KauecTBeHHbIE peakiuu Ha HOHBI. [IoHsATHE O THIpONIM3E CcoMNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura u anmasza), CIOKHBIX BEIECTB
(XxJopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHHE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BEILIECTB, ITPOIIECCa JUCCOLMALIMHN KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEIEHUE OIBITOB, WIUIIOCTPUPYIOLINX
NPU3HAKKM TNPOTEKAHMS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHue, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAaHME HEOPraHMYECKHMX  BELIECTB C  MOMOUIbIO
KAauECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUECKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, Hienodamu). Xuopooaopod. ConsHas KHUCIOTa,
XMMHYECKME CBOWCTBA, IOJIydyeHWE, IpuUMeHeHue. JleiicTBue xjopa u
XJIOPOBOJIOPO/Ia HA OPTAHU3M 4YeJIOBeKa. BaxkHel e X10puabl U UX HAXOXKICHHUE B
IIpUpOJIE.

Oo6mast xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKkue cBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KUCIOT U crneuuduueckue). XUMHUUECKUE PEaklMH, JIeKalue B OCHOBE
MPOMBIIIUIEHHOTO CHOcOo0a MOMy4YeHUsi CepHOM KucHoThl. [Ipumenenue cepHoit
kucaoTbl. CoNMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUNW B TIpUPOJIe. XUMHYECKOE 3arpsi3HCHUE
OKpYXalollel Cpenbl COECOUHEHUSMH cepbl (KHUCIOTHBIE IO, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CIOCOOBI €r0 MPeIOTBPAILICHHUS.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKUCIEHHs. A30T, pacHpOCTPaHEHHE B MPUPO/IE,
bu3nYecKue U XUMHIeCcKue cBoiicTBa. KpyroBopor a3ora B nmpupojie. AMMHAK, €T0
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
CBOiicTBa (00OmMe Kak TMPEJACTaBUTENS Kiacca KUCIOT W CHEIUPUUIECKUE).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJ0EMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyeckue U xumuieckue cporictea. Okcun gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOWUCTBA, MOJYy4YCHUE.
Hcnonb3oBanue (hochaTroB B KauecTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETICHU OKUCIICHUS. Y TJIEPO/I, AJTIOTPOIHbIE MOIU(PUKAIIIH,
pacrpocTpaHeHue B npupoje, Gu3n4eckue U XUMUYECKUE CBOMCTBA. AICOpOIus.
Kpyrosopotr yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3Myeckue u
XUMUYECKHE CBOMCTBA, JEHCTBUE HA JKHUBBICE OpPraHW3Mbl, I[OJyYEeHUE U
npUMEHEHUEe. DKOJIOTMYeCKrue MpoOJieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUI0TE3a TJ00aJBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KUCJIOTa U €€ COoJiu, UX (PU3MUeCKHe W XMUMHUYECKHE CBOICTBA, MOJYYEHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35UCTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, HNPHUPOAHBIA ra3, He(dTb),
MPOJAYKTHI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJIi B OKM3HM 4YeloBeKa. MarepualibHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHUM.

Kpemnuii, ero ¢usnueckue M XHUMHYECKUE CBOMCTBa, TOJyYEHUE U
npumeHenue. CoennHeHus KpeMHus B mpupojie. Ooimure npencraBieHus 00 OKCue
kpemuus (IV) u kpemuueBoit kucinore. CUITUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MPOMBINJICHHOCTH. BakHelIne cTpouTeNbHbIE MaTepHuasbl: KepaMuKa, CTEKJIO,
IEeMEeHT, OeToH, ene300eToH. I[lpobiembl 6€30MaCHOTO  MCIOJIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUEe 00pa3I0B HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEaKlMi Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwIue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IiaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3amMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJIb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3Yy4YEHUE XUMHUYECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJICHIE KaYEeCTBEHHON peakliy Ha CyJb(haT-uOH U HAOII0eHIE TpU3HaKa e
MPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, nmojydeHue, coorpaHue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, IPOBEJCHHWE KAaYECTBEHHBIX pEaKlMii Ha HOH aMMOHHUS U
dbochar-uoH W U3ydEeHHUE TIPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHONW a30THOW KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK animasa,
rpadura, (QymiepeHa, O3HAKOMJICHHE C MPOLECCOM aJICOPOIMU PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM TMIPOTHUBOTrasza, IOJIydeHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYCHHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHWE C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJa4 MO TeMme «BaxHeWlne HEMETauIbl U HUX
COETUHEHUS.

MeTaJiibl 1 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuuyeckux snemeHtoB [, .
MenaeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamnmyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4eHUs MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIIILICHHOCTH.

[[{enounbie MeTambl: nonoxkeHue B [leproanyueckoil cucTEME XMMUYECKUX
anemeHToB . 1. MenneneeBa, cTpO€HHME MX aTOMOB, HaXOXJICHUE B IPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUILI HaTpus W Kauus. [IpuMeHeHHe MIeNIOYHBIX METAUIOB U HX
COEJIMHEHUMN.

[Ilenouno3emenpHblE METAUIBl MAarHUM W KaJbLUHWM: TIOJOXKEHUE B
[Tepnoauueckoit cucreMe xumudeckux 3semeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOMCTBA MarHusi U



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

AmmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoEHHE aTtoma, HaxXoXAcHWEe B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUIA U THAPOKCUA
ATIOMUHHS.

Keneso: nonoxenne B [lepuoguueckon cucreme XUMHYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOECHHE aTroMa, HaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, TuApoKcu bl U cou xxenesa (1) u sxenesa
(III), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMud METAJIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3YyJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB >KECTKOM BOJIBI, IIpOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4EeCTBEHHBIX PEAKIIMI HA HOHBI: MAarHus, KaJblUs, aTIOMUHUS, IUHKA, xkene3a (II)
u xenesa (II), menu (II), HabGmomeHUE W omMHMCaHHE IPOIECCOB OKpAaIMBAHUS
MJIaMEHH MWOHAaMU HaTpusl, KaIus W Kaldblugd (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUAPOKCHAA LIMHKA, PELICHUE SKCIIEPUMEHTAIBHBIX 3aj1a4 1o Teme «BaxHeunmme
METaJUIbl U KX COCTMHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuanbl B IMOBCEAHEBHOW HW3HM YeloBeKa. be3zomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeesnbHas IOomycTHMast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Ponb xuMun B pelieHu# 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mesricnpeomemmnuwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MpPU M3YYEHHM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCHU(pUKAIKs, TEePUOANIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOTIHI,
PaINOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH,  THAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHAE BEIECTBA, ra3, PacCTBOP, PACTBOPUMOCTbD, KpUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢orocunres, npixaHnue, Ouocdepa, FKOCUCTEMA, MHUHEPAIBHBIE
yI0OPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbl, TOPHBIE TIOPO/IbI, TOJIE3HbIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIEeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JIuyHOCTHBIE ~ pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOyYarOIIUXCs
PYKOBOACTBOBATbCS CHUCTEMOW IO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacCIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACIICAUI0, TOHMMAaHUS 3HAYEHHS XWMHUYECKOM HAYKH B KU3HHU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpaxJaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM, TBOPUYECKOM U IPYTUX BUAX IS TEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOW JESITEIbHOCTH MPHU BBIIOIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37aHUH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO ¥ B3aMOTIOMOIIIH
B MPOIIECCE ITOM yueOHOM e TENHbHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEJCHUE
M MOCTYNKH CBOMX TOBapUUIEH C IMO3UIUM HPABCTBEHHBIX W MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH U COCTABISIOLIME
OCHOBY JIJI1 TIOHUMAaHMS CYIIIHOCTH HAYYHOW KapTUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUW 1O
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0aeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEJIbCKOW KYyJBTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOil, MOOCTYMHBIMU TEXHHUYECKUMH CpPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHWI0 U TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIOJICHUS] TMpaBuid O€30MacHOCTH NpH  OOpalleHUuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHOU KU3HH;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3InyHoOro poja,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
OPUMEHEHUsT NPEIMETHBIX 3HAHUM MO  XMMHH, OCO3HAaHHBIA  BBIOOp
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHOW po(eCCUOHAIBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh a1alTUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) PK0JIOrHYECKOro BOCIUTAHMS:

HKOJIOTMYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK HUCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUHU, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUsl TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBAaTHCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATbDI

B cocraBe MeranpeaMETHBIX pPE3yNbTATOB BBIJIEISIOT 3HAUMMbIEC JIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHsl, IPUHLIMII,
runoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUs (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHUIO U OCYIIECTBICHHUIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUS U
KpUTEpUH JJISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JIenaTh BRIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIui — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BATH CYIIICCTBEHHBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUN,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe IeiiCTBUS:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3HI IO TIPOBEPKE
MPAaBUILHOCTH BBICKA3bIBAEMbIX CYXKCHUIA;

MPUOOpPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalJIoJaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nunopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIHUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbI U 3allpOoChl MPU MOUCKE U OTOOpE
uHPOpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
0o0JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO KCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
HCCJIEI0OBATENBCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHMSI 33]1aBaTh BOIPOCHI (B XOJ€ Auasiora 1 (WIN) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi Tembl, (OPMyIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4K;

YMEHUSl  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOTO OIbITa,
71a00paTOpPHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOTro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH IPU  PELIECHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe JCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3ppeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSTh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEUCTBUKA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeAMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOOBI



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

K koHIy oOyueHus B 8 kiiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHYECKasi peakuus, KiIacCUPUKAIUs peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JI0KEHUs, PEAKIUU 3aMEIICHUsl, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiumy,
SAJIpO aToMa, JIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsl KOBAJICHTHAs! CBSI3b, MOHHAS
CBSI3b, WOH, KaTWOH, AaHWOH, pacTBOp, MaccoBas JIOJsl BeIeCTBa
(mporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSIThH 3TU TIOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JUISI COCTaBJeHUS (Hopmy
BEIIECCTB U YPABHEHUN XMUMUYECKUX PEAKIINM;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJieHTHAasT M WOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaThb cMbIci Ilepuonnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», mManeie U
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomnueckass cucTteMa XuMmudeckux siemernToB J[. U
MeHneneeBay € UHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YHUCII0 SJIEKTPOHOB U
pacrmpezielieHue UX MO0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

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

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

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOrOo 3JeMEeHTa Mo (opMmyse COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN IEATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKMX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
NMO3HaHUs — HaOIMIOJeHNEe, M3MEpPEeHHe, MOJICIHUPOBAHUE, IKCIICPHUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH NMPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U U JIA0OPaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuiIaM OOpalleHHs C BeIIeCTBaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHYECKHUX OTBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopoia M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCOBO# J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHeE).

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

PacCKphIBATh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUIECKasi CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTauu3aTop, XHMHYECKOe paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAs,
MeTaJlTnyecKas ), KpucTtaindeckas pemeérka, Koppo3us METalIOB, CIUIABHI,
CKOPOCTh XMMHUYECKON PEAKINH, MPEACIbHO JIOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH THU MTOHSITHUSA MPU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJiCHUS GopMyll
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNIEIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpeiBate cMmbica Ilepuomumueckoro 3akona JI. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogndyeckoi CUCTEMBbI XUMHYECKUX AIIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynmna)y U «modoyHas
noarpymnmna (b-rpymma)», manbie u OONbIIME TEPUOMABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsii  snpa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B Mpejenax MajblX NEPUOJIOB U
TJIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHCIICHUS
XHMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIECTB, MOJTBEPXKIAs OMNUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEeaKIuy;

COOJTI0IaTh TIPABHUIIA MTOJIB30BAHUS XUMUYECKOHN TIOCYA0H 1 Ta00paTOPHBIM
obopy/oBaHHMEM, a TakXKe TMpaBuia OOpalleHus C BeIleCTBaMH B
COOTBETCTBHM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1A0OPaTOPHBIX
XUMHUYECKUX OIBITOB T10 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUJI-, OPOMHA-, HOIUI-,
kapOoHat-, docdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJ/UIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIIUTEIILHOM EITEIPHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000ICHNEe, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YYEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peakinii, E€CTECTBEHHO-HAYYHBIC METOJBl IO3HAHUS — HaOII0ICHHE,
U3MEpPEHHE, MOICIIMPOBAHUE, SKCIIEPUMEHT (PEabHbII U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
Xumus — BakHas 00J1acTh

11 €CTEeCTBO3HAHUS U 5 ) bubnuorexa [IOK

' MPAaKTUYECKOU NEeATEIbHOCTH https://m.edsoo.ru/7f41837¢

yeJoBeKa

12 BemecTBa 1 xuMuueckue 15 | bu6nmorexa LIOK

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

Hroro no paszneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. ITonstue 6 bubmuoreka [IOK

’ 00 okcumax https://m.edsoo.ru/7f41837¢c
5 Bogopoa. Ilonsitue o 2 | bubmmnoreka HOK

' KHUCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 I bubnunorexa LIOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACChI 1 | 1 bubmuoreka [JOK

' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paspnea 3. llepunoanueckuii 3axkoH u llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
Ilepunonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
OKucnuTenbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Hroro no pasneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢c




9 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4yeckue peakiun
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubnnoreka [JOK
' XHUMHUUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro o pasneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [OK
' snemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bbmmorexa [TOK
' PYIHIBL L-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 aneMeHToB [VA-rpynmsl. Yriaepoa u 8 1 2 bubmmorexa [TOK
' . PYHIEL post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEANHEHUS
Hroro no paszneny 25




Paznen 3. MeTaJJIbI M UX COeAUHEHUS

. bubnuorexa [JOK
3.1 Obmwe cpojicTsa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiinmue MeTamibl 1 UX COSTUHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 B a ¥ MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmmorexa LOK
' cliects P . https://m.edsoo.ru/7f41a636
Wroro no pazaeny 3
p - 3 bubnunoreka LIOK
C3CPBHOC BpC https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcbl
| [Ipeamer xumun. Pons xumuu B 1 bubnunoreka LIOK
’KU3HU YesloBeKa. Teila U BelecTBa https://m.edsoo.ru/ff0d210c
’ ITonsiTe 0 MeTO1aX MO3HAHUS B | bubnuoreka [{OK
XUMUHA https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00paTOPUU U IPUEMBI | bubnnorexa [JOK
oOpariieHus ¢ 1a60paTOpPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bu6mmoteka IIOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
. bubmuorexa [IOK
5 «Paznenenue cmeceit (Ha mpumepe 1
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
b K
6 ATOMBI 1 MOJIEKYJIBI 1 nommorexa 1O
https://m.edsoo.ru/ff0d2a6¢
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u cnoxHBIE BENIECTBA 1 bubmmorexa [TOK
p = https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 nommorexa 1O

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bu6nmmoreka [IOK

10 X eckas (o a. BasienTHOC
HIMIH A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHUYECKHUX 3JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OtHocuTeNbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
2 MaccoBast 10711 XHMAYECKOr0 bubnunorexa LIOK
3JIECMEHTA B COCAUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubnuoreka [IOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 dusznuecKkrue 1 XUMHUCCKHUE SIBJICHUS. bubmmoreka [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
s [Ipu3Haky U ycinoBUs MPOTEKAHUS Bbu6motreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubnnorexa [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust konuuecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa HOK
» YPABHED https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanms xumMuaecknx
18 €aKIuil (COeAMHEHUS, PA3I0KEHUS brbmmorexa [TOK
peaxt A P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubnunorexa LIOK
19 sHmkIoneauct. O000ImEeHne 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KontponsHast padora Nel mo teme bubmuoreka [IOK

«BCIIIeCTBa U XUMHUYCCKUC PCAKITU

https://m.edsoo.ru/ff0d4290




Bo3nyx — cMech razos. Coctan

bu6nmmoreka [IOK

21 o3nyxa. Kuciopon — aneme
BO3Ayxa. BHCTIOPOA ™~ SIEMEHT 1 https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
dusnvecKkue U XUMUYECKHE CBOMCTBA
bubnmorexa [IOK
22 KHCJIOpoJia (peaKIuyu OKUCICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CrocoObI IOTYYCHUS KHCIIOPOJia B
i P bubnunoreka LIOK
23 J1a00paTOPUH U MTPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit a3 ekt xumMuaeckoit
24 peakIu, MOHATHE O bubnunoreka LIOK
TEPMOXUMHUYECKOM YpaBHEHHUH, DK30- https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUYECKHUX PEAKIIHIX
TommuBo (HedTh, yroib U METaH).
(sedps, yr ) bubnuoreka [{OK
25 3arpsi3HEHUE BO3]lyXa, CITIOCOOKI €T0
https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIECHUS
ITpakTruyeckas pabora Ne 3 o Teme
26 «ITomyuenne u coOupanme bubmorexa HOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHE €T0 CBOMCTBY»
7 Bonopon — sneMeHT u npocToe bubmmnoreka HOK
BellecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 dusndecKknue U XUMHUYECKHE CBOMCTBA but6mmorekxa [IOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsiTHE O KMUCIOTAX U COJIAX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TTOTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0




[IpakTrueckas padota Ne 4 o Teme

bu6nmmoreka [IOK

31 «[Tonyuenne u cobupanue BOAOPOIa,
" o P AOPoA https://m.edsoo.ru/ff0d4{f42
W3Yy4YEHUE €ro CBOMCTBY
0 Mounsipabiii 00bEM ra3oB. 3aKOH bubmmoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0néMa, KOJIMYECTBA
bubnunorexa LIOK
33 BELIECTBA ra3za [0 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra30B 10
34 ABHEHUIO PEAKIIMU HAa OCHOBE bubmmorexa [IOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOIICHUH Ta30B
35 du3nvecKkrue U XUMUYCCKHE CBOMCTBA bubmuoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonstue 06 bubmmnoreka HOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens.
37 HacsIieHHble ¥ HEHACHIIIICHHBIE bu6mmoteka IIOK
pactBOpbl. MaccoBas 10Jis BEIeCcTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padbora Ne 5 o Teme
18 «IIpuroroBiieHre pacTBOPOB C bubnnoreka [JOK
OnpeAeIEHHON MacCOBOU JTONEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padota Ne2 o teme bubmuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KacCupUKaIus, bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonydyeHue 1 XuMHYECKHUE CBOICTBA

bu6nmmoreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX B
https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
4 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIKS, bubnunorexa LIOK
HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [TosnyyeHne u XUMHUYECKUE CBOWCTBA Bu6muoteka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukaus, bu6nmoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [losnydyeHne u XUMHYECKUE CBOWCTBA Bbu6mmotreka [JOK
KHUCJIOT https://m.edsoo.ru/ffO0dfee2
Conu (cpenHue): HOMEHKIATypa,
(cp ) P bubnunoreka LIOK
46 CTIIOCOOBI OTYYEHHUS, XHMHUECKUE
. https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
I'eneTnueckas CBSI3b MEXKIY
48 KJIaCCaMH HEOPTaHHUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COCTMHEHMMN
49 O06001IeHre U CUCTEMATU3 A bubmuoreka [JOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
KonTponbnas padota Ne3 o teme
" bubnuotexa [JOK
50 OcCHOBHBIE KJ1acChl HEOPTaHUYECKUX

coequHeHnn"

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




[lepBbie NOMBITKY KJIaCCUPUKAITUU

51 XUMHUYECKUX dJIEMEHTORB. [IoHsTHE O bubmorexa HOK
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
50 [Tepuonuueckas cucrema bubnmnoreka HOK
XAUMHYECKHX dj1eMeHToB /I, U. https://m.edsoo.ru/00ada52c
MemneneeBa
53 [lepuoasl, rpynimbl, NOATPYIIIbI bubmorexa HOK
https://m.edsoo.ru/00adaS2c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aTOMOB 3JieMeHTOB [lepuoauueckoii buGnuorexa [IOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTHUS HAYKU U MIPaKTUKU. []. bubmuoteka [IOK
N. MenaeneeB — y4€HbIi, e1aror 1 https://m.edsoo.ru/00ada96e
TpaKIaHUH
PeszepBHbIil ypok. O6001ICHIE 1
58 CHCTEMaTmZEHﬂ 3HaHPII>'IHl / bubnnorexa [IOK
. https://m.edsoo.ru/00adb33c
Bcepoccutiickas mpoBepouHas pabota
KonTponbHas pabota Ne4 mo Teme
59 «CtpoeHue aroma. XuMudeckas bubmuoteka [IOK

cBs3b» / Beepocceuiickas
mpoBepoyHas pabora

https://m.edsoo.ru/00adb486




60 DJIEKTPOOTPULIATETLHOCTh aTOMOB | bubnmnoreka HOK
XUMUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
61 Honnas xuMmu4ecKkas CBs3b 1 bubmmorexa OK
https://m.edsoo.ru/00adac34
2 KoBasieHTHas monsipHast XuMU4ecKas 1 bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanientnas nenomnsipuas 1 bubnmoreka [JOK
XUMHUYECKAsA CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS 1 bubmorexa HOK
https://m.edsoo.ru/00adae28
65 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubnuoreka [IOK
peakunu https://m.edso00.ru/00adb076
bubnuoreka [{OK
66 OKuCIUTEIN U BOCCTAHOBUTEIIH 1 hitps://m.edsoo.rw/00adb076
PesepBHrlit ypok. O60011IeHNE 1
67 CHUCTeMaTH3aIvs 3HaHUH 110 TeMe | bubnuoreka [{OK
«CTtpoeHne aromMa. XuMHUUeCKast https://m.edsoo.ru/00ad9cb2
CBSI3bY
68 PezepBHblit ypok. O6o011eHNE U 1 bubmuoteka [IOK
CHCTEMATHU3aINs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabsubie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
Ilepnonnueckuit 3aK0H.
| [lepuoanueckas cucrema | Bbu6mmoteka [JOK
XUMHYECKHUX 31eMeHTOB /JI. . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH
. bubnuorexa [IOK
2 CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus u HoMeHKIaTypa | bubnnoreka [JOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buipsl XumMHu4ueckoil CBSA3U M THIIBI | bubmmoreka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpenue u yrioyoneHue | |
3HaHUI OCHOBHBIX Pa3/ieNioB Kypca
8 Kmacca»
6 Krnaccudukanus XuMHUueckux ! bubmuoreka [IOK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
7 eakuu. IIoHsITHE 0 TOMOI€HHBIX U 1 bubmorexa LHOK
p ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIHUSIX
2 ITonsiTHE O XUMUYECKOM | but6mmoreka [IOK

PaBHOBCCHUHU. q)aKTopBI, BIIHUAOIINC

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




Ha CKOpPOCTb XHMHYCCKOM pE€aknuun
1 MMOJIOKCHUEC XUMHNYCCKOI'O

aucconuanysa. XuMHUECKUe
pCaKknuu B paCTBOpax»

paBHOBECHs
9 OKHCIUTETBHO- bubnunorexa LIOK
BOCCTAaHOBUTEJbHBIE PEAKLINU https://m.edsoo.ru/00adcade
Teopus 31IEKTPOIIUTUYECKON
10 nuccoranui. CUIbHBIC B clla0ble bubmorexa HOK
) https://m.edsoo.ru/00adcd68
BJICKTPOIUTHI
11 HMonuble ypaBHEHUS peakuit bubmorexa HOK
yp peaxi https://m.edsoo.ru/00add448
XHMUYECKHE CBOMCTBA KUCIOT U
2 OCHOBaHHI B CBETE MPEICTABICHUM bubmmoreka [JOK
00 3JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JMCcCOLMaIuu
XuMHYECKHE CBOMCTBA COJICH B
. bubnuoreka [{OK
13 CBETE TPE/ICTaBICHUI 00
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTAYECKON JUCCOIHAITTT
. bubnuoreka [{OK
14 [TonsiTe o runponuse conen
https://m.edsoo.ru/00add9d4
s O06o001meHre 1 CHCTEMaTH3aIIHS bubnuoreka [{OK
3HAHUH https://m.edsoo.ru/00addd12
ITpakTuyeckast padora Ne 1.
16 «Permienne sKCriepuMEHTaIbHBIX bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a7a9»
KonrtponsHas pabota Ne2 o teme
17 «DJIEKTpOIUTHYECKAs bu6muoreka [JOK

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




OO01as xapakTepUCTHKA raJOreHOB.

18 XUMHUYECKUE CBOMCTBA HA IIPUMEPE bubmmorexa [TOK
pHMEp https://m.edsoo.ru/00addfe?
xJjiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
. bubnmorexa [IOK
19 XAMUYECKHAE CBOWMCTBA, OJTYyUYECHHUE,
https://m.edsoo.ru/00ade104
MPUMEHEHUE
[Tpaktuyeckas padora Ne 2 o Teme
. bubnnorexa [{OK
20 «IlonydeHue consiHOM KUCIOTHI,
. . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruucnenust mo ypaBHeHUSIM
. bubnuorexa [IOK
21 XMMHYECKUX PEAKIUH, €CIIU OJUH
https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE

2 OO01mmas xapakTeprcTHKa YJICMCHTOB bubnnorexa [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(DUKALIUN CEPHI.

3 Haxoxnenue cepbl u € bubmuoreka [IOK
COCIMHEHMH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHAMHUYECKHUE CBOMCTBA CEPBI
CepoBoiopoJ1, CTpOEHHUE,

P P P bu6mmoreka IIOK
24 ¢busnyeckue 1 XUMHUECKHUE
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcunpl cepbl. CepHas KUCIIOTAa,
but6mmorekxa [IOK
25 (bU3UYECKHe U XUMUYECKUE
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
26 OCHOBE MPOMBIIIJIEHHOTO CIToco0a bubnmoreka [JOK

IMOJIYUYCHU A CepHOfI KHCJIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

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




OKpY>KaroIen cpeibl
COCJIMHEHUSIMU CEPBI

Brruncienue MmaccoBoU 10U

bubnunorexa LIOK

27
BBIXO0/1a IPOAYKTa pEAKLIUU https://m.edsoo.ru/00adec8a
OO01mas XxapakTeprcTHKa SJICMCHTOB
VA- 1Bl A30T,

28 acnrpoycr; aHCHUE B IIPUPOJIC bubmorexa [IOK
pactpoctp pHp ’ https://m.edsoo.ru/00adeeab
(hbU3UYECKHEe U XUMHUYECKUE
CBOMCTBa
AmMMHaK, ero Gu3nvecKue u

. bubnuorexa [IOK
29 XMMHYECKHE CBOMCTBA, MOJyYCHUE
https://m.edsoo.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «lTonyyenne aMMuaKa, N3y4cHHE bubmmorexa [OK
- gt https:/m.edso0.ru/00adf180
€ro CBOMCTBY

31 A3OTHAas KUCIOTa, €€ (hu3nuecKue u bubnmorexa LIOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJIEH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 no0peunii. XUMHUYECKOE bubnmorexa OK
YAODPEHHIL. 5 https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIeH Cpeibl
COCIUHEHHSIMM a30Ta
Dochop. Oxcun dhochopa (V) u

33 (pocg)o pHaH KI/ICJ‘I((i))Ta ®¢)IE3I/I(‘162:KI/IC " bubnmorexa LOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTYyYEHUE
34 Ucnons3zoBanne pocdatos B bubnmoreka [JOK

Kau€CTBC MUHCPATIbHBIX

https://m.edsoo.ru/00adfc20




ynoOpeHui. 3arps3HeHHe
MIPUPOIHON cperbl hocdhaTamu

Yrnepon, pacnpocTpaHeHue B

bubnunorexa LIOK

35 npupoie, GU3nIecKue u
. https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunel yriaepona, ux (pu3snveckue
U XUMHWYECKHE CBOMCTBA.
bubnunoreka LIOK
36 DKoJoru4ecKue npooIemsl,
https://m.edsoo.ru/00adfebe
CBSA3aHHBIE C OKCHJIOM yTJIepoJia
(Iv)
.. Bubmuoreka IIOK
37 YroiipHasa KHUCI0Ta U €€ COJIn 3
https://m.edsoo.ru/00ac006¢
[IpakTuueckas padbora Ne 4 o Teme
18 "[lonydyeHue yrieKucioro rasa. Bbu6mmotreka [JOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027¢e
kapOoHaT-uoH"
[TepBoHavasibHBIC TOHATHUS 00
39 OpraHMYeCcKUX BEIIECTBaX KaK O bubnmorexa OK
p https://m.edsoo.ru/00ac054¢
COEIMHEHUSX YIiiepoJia
. bubmnorexa [IOK
40 Kpemuuii u ero coeguHeHus 3
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
A1 Pemrenne skcnepuMeHTaIBHBIX bu6muoreka [JOK
3a7a4 1o Teme «Baknaelmue https://m.edsoo.ru/00ae0bf2
HEMETAJIIBI U UX COEINHEHUIY
KonTponbnas padota Ne3 o teme
. bubnuotexa [JOK
42 «Baxuelnme HeMeTayUIbl U UX

COETMHEHU S

https://m.edsoo.ru/00aeOe18




OO6m1as XxapakTeprucTruKa
XUMHUYECKUX IIIEMEHTOB —
METaJUIOB. MeTayuinyeckas CBA3b U

bubnmoreka [IOK

43 MeTaJIn4ecKas KpUCcTalllIndecKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOMCTBA
METaJIJIOB
XUMUYECKHE CBONMCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN Psijt bubmmorexa LIOK
. https://m.edsoo.ru/00ael1156
HaIpsHKEHUHA METaJUIOB
O61ue cnocoObl MOTyYeHHs
MeTasioB. CruiaBel. BerauciaeHus
45 10 YPAaBHEHHSIM XUMHYECKUX bubmmorexa LIOK
. https://m.edsoo.ru/00ael1156
peakIuii, €ciii OJIMH U3 PEarcHTOB
COJICPKUT MPUMECH
46 [TonsiTHE O KOPPO3UU METAILIIOB bubmmorexa [TOK
https://m.edsoo.ru/00ae1278
47 [llenounple MeTaIITBI bubmorexa HOK
https://m.edsoo.ru/00aec14b2
43 OKcubl ¥ THAPOKCUIBI HATPUS U bubnnorexa [JOK
Kaausa https://m.edsoo.ru/00ae14b2
49 [lenouHO3eMETBHBIC METAILIIBI — bubnuoreka [{OK
KaJILIIUA Y MarHui https://m.edsoo.ru/00ael5e8
50 Baxuelinme coenMHEHNS KAJIbIU bubmmorexa TOK
https://m.edsoo.ru/00ael5e8
51 O06001IeHre U CUCTEMATU3 AL
3HAHUH
5 JKEcTKOCTh BOMBI U CITOCOOBI €€ but6mmoreka [IOK

yCTpaHEeHUS

https://m.edsoo.ru/00ae1886




[IpakTrueckas padota Ne 6 o Teme

53 "YKEcTKOCTL BOABI M METOJEI €6 bubnmorexa LHOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHHS
54 N — bu6nmmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnmnoreka HOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bubnunoreka LIOK
https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bubnuorexa [{OK
xenesa (I1) u sxenesa (1II) https://m.edsoo.ru/00ae35e¢6
53 O06o01IeHre U cCHCTeMaTH3aIs
3HaHUI
[IpakTuueckas padora Ne 7.
59 Pemenne skcriepuMeHTaNIbHBIX bubmuoreka [IOK
3aj1a4 1o teme «BakHeime https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Brluucnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKIUM, €CIIH OOUH
60 U3 pEareHTOoB JlaH B U30BITKE WU bubmuoteka [IOK
COAEPKUT MpuUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJM BBIXOJIa TIPOIYKTa
peakuu
61 O060061IeHre U cucTeMaTH3alus
3HaHUI
KonrtponsHast padora Ne4 o reme
62 «BaxHeumme MeTaiibl U uX

COCIUHCHU A




63 BemecTBa u maTepuaisl B | bubnmnoreka HOK
[MOBCEJHEBHOW )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XHUMHUYECKOE 3arpsi3HEHUE | bubmmoreka [JOK
OKpY>Kalollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun | bubnmnoreka HOK
IKOJIOTHYECKUX TPOOIEM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O60011eHNE U | bubnuoreka [IOK
cUucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6o011eHue 1 | Bbu6motreka [JOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6001eHne u | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
OBHLIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBEePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUs

1

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

1.1

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TIOHATHH: aToM,
MOJIEKYJ1a, XHMHUYECKUH HJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BELIECTBO, CMECh (OJHOPOAHAasT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJIspHas Macca, KOJHUYECTBO
BELIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl J10Ji1 XMMHYECKOTO
AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, XUMHUECKas peaKius,
KIacCUPUKAIMS  pEaKIMil: peakiuu  COCAMHEHUs, PeaKIuu
pa3NoXKEHUs, peaKIUH 3aMelIeHHs, peaklud OOMEHa, HK30- H
SHJOTEPMUUYECKHUE PEAKINH, TeTUIOBON 3((dEKT peakiuu, pacTBOp,

MacCcCoOBas J0JIA BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/ISI) B pacTBOpPC

HWILNTIOCTPUPOBATE B3aAUMOCBSA3b OCHOBHBIX XHMHUYCCKHX MIOHATUH U

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

1.3

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

BEIIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUN

1.4

PaCKpbIBaTb CMBICII 3aKOHOB COXpaHCHHA MacCChl BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YYCHHUS, 3aKOHa

ABorazipo

L.5

1.6

ONpeaAciisiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX
COCOANHCHUAX
KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHYCCKUC PCaKIHUU (HO qucily U COCTaBy

Y4acTBYIOUIUX B PEAKIMH BEIIECTB, M0 TEIUIOBOMY 3D (DEKTY)

1.7

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIHO MAaCChI

BCIICCTB




1.8

1.9

1.10

2.1

BBIYHCIISITE MAaCCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTa 1Mo (GopMysie

COCIMHEHUS,

BBIUUCIIATH MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI IIO3HAHHS — HAOII0JICHNE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

ITo Teme: «BakHelime npecTaBUTEIN HEOPTaHUIECKUX BEIICCTBY

paCKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKUX MMOHSATHH: OKCH I,

KHCJ10Ta, OCHOBAaHUC, COJIb

2.2

OIpCACIIATh IPHUHAAJICIKHOCTh BCIICCTB K OHpe,Z[eJ'IéHHOMy KJ1accy

coeanHeHui 1o Gpopmynam

2.3

KJIACCU(PUIIMPOBATh HEOPTAaHMYECKUE BEIIECTBA

24

2.5

2.6

XapaKTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMKMCAHUE NTPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOIIMX  XMMHUYECKUX
peakuuii

IIPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBHUCHUMOCTH OT HX
KaueCTBEHHOT'O0 COCTaBa, BO3MOYKHOCTU IPOTEKAHHUSI XMUMHUYECKUX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

ClieIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TMOCYAOH W
a00opaTOpHBIM O00OPYJOBAaHUEM, a TAKXKe MpaBUIaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSMH TIO BBIOTHEHUIO
na60paT0pme XUMHYCCKUX OIBITOB IO MOJTYYCHHIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOAA), TPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIECTBA, MIIAHUPOBATH U MPOBOJUTH XUMHUYECKUE IKCIIEPUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB IMIENOYEH U KHCIOT C MOMOIIBIO

WHJMKATOPOB (JaKkMyc, ¢heHondraaert, MEeTUIOPaHK U IpYTrHe)

2.7

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XMMUYECKON peaKkIuu

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

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITUID)

3.1

PACKpPBIBATE CMBICII OCHOBHBIX XMMHWYCCKHUX TTOHSTHH: AApO aTtoMma,

AJIEKTPOHHBIA CJIOH aToMa, aTOMHas OpOWTaNb, paaUyCc aroma,




XUMHYCCKad CBA3b, MOJIApHAss W HCHIOJApHAsA KOBAJICHTHAsA CBA3b,
OJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2

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

33

34

OIMCHIBATh U XapaKTepu30BaTh Tabanmunyto Gopmy Ilepuoamaeckoii
CHCTE€Mbl XMMHYECKHMX 3JIEMEHTOB: pa3jvyaTh IOHATUS «IJIABHAs
nonrpynna (Arpynma)» u «mobounas mnoarpymma (brpymma)y,

«MaJIple» U «OOJIbIIHE) MEPUOAbI

packpsiBaTh cMbica I[lepumoamdeckoro 3akona JI.M. Menpneneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPHUOJUYECKON  3aBUCHMOCTH
CBOMCTB XHMMHYECKHUX DOJEMEHTOB OT HX IIOJIO)KEHUS B

[Iepunonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAU€HHs, KOTOphIE HMEIOTCS B  Tabnwmie
«Ileppuoguyeckas  cucrema  XUMUYECKHX  anemeHToB .M.
MeHieneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsAl] sApa, oOmiee YHciIo

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOHM)

ONpEACIIITL  CTCIICHb  OKHUCJIICHHUA  JJICMCHTOB B 6I/IHapHI:>IX

COCAUHECHUAX

3.7

OTpEeAENATh BUJl XMMHUYECKON CBS3M (KOBAJIEHTHAas M HOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KVIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BelecTBO 1 XUMUYECKasT PEAKIUS)

1.1

PaCKpbIBATG CMBICIT OCHOBHBIX XHUMHWYCCKUX TIOHSTHM: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, SJICKTPOJIHUTHYICCKAA AUCCOLHALINA,
p€aKkuu MOHHOT'O O6MeHa, KaTaJm3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIC n HCO6paTI/IMBIe pCaKkiuu,
OKHCIIUTCIBHOBOCCTAHOBHUTCIIbHBIC pc€aKkuuu, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIIN,

aM(OTEepHOCTh, XHUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAas,




1.2

MeTaJIJII/I‘-IeCKaH), KpucCTallIn4cCKasd peméTKa, CIIIaBbI, CKOPOCTb
XHUMHYCSCKOHN p€aknuun

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHYCCKHX MMOHATUH H

MNPHUMCHATH 3TU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHm"I

1.3

COCTaBJISITh YPaBHEHHUS JICKTPOJUTUUYECKON HUCCOIMALMN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAIIEHHBIE ypaBHEHUS peakiuil

HUOHHOTO OOMEHA

1.4

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKITHIA
MIOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peaKUuit
MIPOBOAMUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU peaKuu

[To temam: «Hemeramnsl U UX CO€IUHEHUS» U «MeTalibl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHCHIBaTh) 0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA IMPOCTHIX U CIIOKHBIX BEIECTB, TIOTBEPIKIAS

OINMMCAHUC IIPUMCPAMH MOJICKYJIIPHBIX W HOHHBIX ypaBHCHI/Iﬁ

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

2.3
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COCTaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPKAAOIUX CYIHICCTBOBAHNC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMUUYCCKHUX HpeBpaHICHI/IfI B pa3JINYHbIX

YCIIOBUSIX

ClieIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TMOCYAOH W
abopaTOpHBIM O0OpPYJOBAaHUEM, a TAKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSIMH TIO BBITIOJTHEHHIO
na60paT0prlx XUMHUYCCKUX OIBITOB IO MOJTYYCHHIO U CO6I/IpaHI/II-O

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1“8.38.)

2.5

OpOBOAWUTE pPE€aKOWH, IMOATBCPKIAAIONINEC Ka4eCTBEHHLIA COCTaB
pa3MUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XIJIOPHUI-,
Opomun, womun, kapOoHat, Qocdar, cumukar, cyiabdar,
THUAPOKCUJIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYE€HHBIX METaJUIOB,

MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMHs 1 OKpYKaroIasi cpenay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMH4Yeckux monsatui: [IJIK

BCIICCTBA; KOPPO3HA MCTAJIJIOB




3.2

MPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHOU AEATEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMAaTHU3aIHIo,
BBISIBIICHUE TPUYUHHO-CIEJACTBEHHBIX CBSI3€M — JUIsI H3Yy4EHHUS
CBOIMCTB BEIECTB U XUMHUYECKHUX PEAKIIUN; €CTeCTBEHHOHAYYHBIC
METOJIbI TIO3HAHUS — HAOIIOACHHWE, M3MEPEHHE, MOJCIUPOBAHHE,

AKCTIICPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHATHS

[Ipenmer xumun. Ponp Xxumuu B )XKM3HU YellOBeKa. XUMUSL B CUCTEME HayK.
Tena u BemrecTtBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE

BCIIICCTB

ITonsTHE 0 METOAAX MO3HAHUS B XUMHMHU. UNCTHIE BENIECTBA U CMECH. Crioco651

pas3neneHus cmecen

1.3

1.4

ATOMBI U MOJICKYIJIBI. Xumuueckue djaeMeHTbl. CHMBOJBI XUMHYECKHX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'ISIpHOC YUYCHUC

XuMuueckas Q)opMyna. BajleHTHOCTh aTOMOB XHUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BCIICCTB. OtHocurenbHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJIsSIpHAsg Macca. MaccoBasgs 107151 XHUMHYECKOTO

9JICMCHTaA B COCIMHCHHUHN

1.5

1.6

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

XUMHYECKHX COCIUHEHUM

Pu3nyecKue U XMMUYECKHE BJICHUSA. XUMUYECKasl peaklus U €€ NMPU3HAKHU.
3aKOH  COXpaHEHMs  MacCchl  BEIIeCTB.  XHMMHMYECKHE  ypaBHEHUS.
Knaccugpukanus  xuMH4YecKMX  peakiuil  (COeIMHEeHMs,  pa3ioXkKeHus,

3aMelleHus, ooMeHa)

1.7

XWMHUYECKUH JKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOM MOCYAOH, C
mpaBUJIaMy pabOTHI B Ta00paTOpHH U MIpUEMaMU OOpaIIEHUS ¢ Ta00PaTOPHBIM
o0opynoBaHWEM, HM3Yy4YECHHE W OmNucaHue (U3NYECKHUX CBOWCTB 00pa3IioB
HEOPraHMYECKUX BEIIeCTB, HaOmiojJeHHe (u3nueckux (ITUIaBIeHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYNKe, KUTIEHNWE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (TOpeHHE CBEYM, NPOKAIUBAaHUE MEIHOW  IPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOIEHUE W OIHUCAHUE
MPU3HAKOB TMPOTEKAHMA XUMHUYECKUX peakIuil (paszlokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOpPHUIOM Oapus, pa3joKeHHE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOJEHCTBUE Keje3a C paCTBOPOM




conu Meau(Il), uzyuenne cnoco6oB pa3eneHus cMecel (C TOMOIIbI0 MATHHTA,
(GwIbTpOBaHKE, BHITAPUBAHKE, AUCTUILISAIMS, XpoMarorpadus), mpoBeIeHUE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPEe3yIbTaTOB
MPOBE/ICHUS OIBITA, HJUTFOCTPUPYIONIETO 3aKOH COXPAHEHHUSI MAcChl, CO3/IaHUE

MoOJIeJIel MOJIEKYJI (IIapOCTEPHKHEBBIX )

Baxwuelime npeactaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razo. CocraB Bo3nyxa. Kucinopog — aieMeHT U mpocroe
BemlecTBo. HaxoxxaeHnue kuciopoaa B mpupojae, Gpusnueckue U XuMU4eCKue
cBoiicTBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kucnopona. CrnocoOsl
HOJY4YEeHUsl KHUCIOpOoAa B J1abopaTopuu M IMpoMblluIeHHOCTH. Kpyroopor

Kucinopoza B npupoze. O30H — aoTponHas MoaAupUKaLus KUCI0poaa

2.2

TermnoBoil 3¢ ekt XUMUYECKOW peakuuu, TePMOXMMUYECKHE YpaBHEHUS,
9K30- ¥ DHJOTEPMUYECKHE peakuuu. TOIIMBO: yroib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCHJICHHE MTAPHUKOBOTO 3 deKTa, pa3pylieHHE 030HOBOTO CII0S

2.3
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2.5

Bonopon — anemenT u npoctoe BeniecTBo. HaxoxaeHue Boopoaa B Npupo/Ie,
dusnyeckue M XUMHUYECKHE CBOWCTBA, NMPUMEHEHHE, CIIOCOOBI IOJIy4YEHUS.

Kucnotsl u conmu
MossipHblil 00bEM ra30B. Pacy€Thl Mo XMMHUECKUM YpaBHEHHSIM

®usnyeckue cBoiicTBa BoAbl. Boxa kak pactBoputens. PacTBopsl.
Hacpliiennple 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEHIECTB B BOJIE.
MaccoBass 1o BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpoB B MpUPOJIe U B KU3HU yenoBeka. KpyroBopot
BOAbl B TMpUPOJE. 3arpsi3HEHHE MpUPOAHbIX BOJA. OXpaHa U OYHUCTKA

IIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanus Heoprannueckux coenunennit. Oxcunbl. Kiaccudukarms
OKCHJIOB: colieoOpa3yroomiue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) U
HecoseoOpasyromue. Homenknarypa okcugoB. @u3nyeckue U XMMHUYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUJI0B

OcHoBanms. Krnaccudukamuss ocHOBaHMN: MIENOYM W HEPACTBOPUMEBIE
ocHoBaHus. HomeHknatypa ocHoBaHMil. DU3nyecKkue 1 XUMUYECKHE CBOMCTBA
ocHoBaHul. [lorydenre ocHOBaHUM

Kucnotel. Kmaccudukammst kucinor. Homenknarypa kucinor. @usnyeckue u

XUMHUYECKHE cBoiicTBa KucaoT. Psan aktuBHocth MetaiuioB H.H. bekerosa.

[Tomyyenue kucaot




2.9

2.10

2.11

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

[Tonydenue coneit
['eHeTnyeckas cBSi3b MEXAY KJacCaMHU HEOPTaHMUYECKUX COCTUHEHHM

XUMUYECKUN OSKCIIEPUMEHT: KAauyeCTBEHHOE OIpe/ieJIieHHe COJep>KaHus
KHCJIOpO/ia B BO3AyXe, MOJTy4YeHHEe, COOMpaHue, pacrio3HaBaHUE U HM3y4YeHUE
CBOICTB KUCJIOpOAA, HA0JI0/IEHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMSI U IIPEKPAILEHUs TOpeHus (I10Kapa), 03HAKOMJIEHUE C
oOpa3lilaMu OKCHJIOB M OIHMCAHME HUX CBOMCTB, IOJy4€HHE, COOUpaHUe,
pacno3HaBaHUE W MU3Y4YEHHE CBOMCTB BOJOpOJia (TOpPEHHE), B3aMMOJICHCTBUE
BOJIOpOZa  C OKCHJIOM meau(Il) (BO3MOKHO UCIIOJIb30BaHUE
BUIEOMATEPHAJIOB), HAOIIOJCHNE 00pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, TPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM
JoJiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM U KajblieM) (BO3MOXKHO HCIOJIB30BAHUE BHJICOMATEPHAIIOB),
OmpefieNieHue PAacTBOPOB KHUCIOT M IIENOYEH C TOMOINbI0 HHIUKATOPOB,
UCCIIeIOBaHNE 00pa30B HEOPraHWYECKHX BEIIECTB pPAa3IUYHBIX KIACCOB,
HAOMIO/ICHUE W3MEHEHHUs OKpPAaCKU HMHIUKATOPOB B PACTBOPAX KHUCIOT U
nienouel, uzyuenue B3aumopeiicteus okcuna meau(ll) ¢ pacrBopom cepHoit
KHUCJIOTBI, KHCIOT C METaulaMH, pEakUMid HeWTpaau3aluy, [OoTydYeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOT0 MeTajyla JpyruM H3
pacTBopa coJid, pelIeHre HKCIePUMEHTAIbHBIX 33/1a4 10 TeMe «Bakneiimume

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ)}

3.1

[Tepnoanueckuit 3akoH u [lepuoanyeckas cuCTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHne aToMoB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[lepBpie MOMBITKM KIACCH(PUKAIUU XUMHUYECKUX JJIeMEHTOB. [lonstue o
TPYIIax CXOIHBIX JIEMEHTOB (IIEJTOYHBIC M IIETOYHO3EMENIbHBIC METAJLIbI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pazyloT amM(pOTEepHBIC

OKCHUABI U THAPOKCHUIBI

3.2

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucTeMa XUMHUYECKHX AJIEMEHTOB
JA.UN. MengeneeBa. KopoTkonepuoanas © JUIMHHONEPUOAHAS  (OPMBI
[Tepuoanueckoit cucrtembl xumuueckux odnemMeHtoB J[.M. Menneneena.
[leproael u rpynmnbsl. @U3NYECKUI CMBICT MOPAIKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIEMEHTa
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3.5

Crpoenue aromoB. CoctaB aToOMHBIX siaep. M3oTonsl. Dnexrponsl. CTpoeHue
JIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepuoaunueckoii cucremsl .M. Menaeneea. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTa 10 ero nojoxkeHuto B [lepuoauueckoil cucteme .M. Menaeneena

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XHMHYECKHX HJIEMEHTOB,
METaJUIMYECKUX MU HEMETAJUIMYECKUX CBOMCTB MO TpYINIaM U MEPHOJAM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoil CuCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs HAayKd U npakTuku. [[.1. MennaeneeB — y4€HbIi U

I'pa)XKaaHUH

Xumuyeckasi cBs3b. KoBasieHTHas (MOJisipHAsT M HEMOJSIPHAs) CBS3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCECKHX 3JIeMEHTOB. IoHHAs CBSI3b

3.6

3.7

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCeaKkuunu. HpOHCCCI)I

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4YE€HHE O0pa3loB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE TMIPOKCHJA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEJI0YEH, IIPOBEIEHUE OIBITOB, MWILIIOCTPUPYIOILMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKuuu pa310KCHUA, COCI[I/IHGHI/IH)

9 KJIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

BemectBo n xummnueckas peakuus. [loBropenue

1.1

[Iepnoanueckuit 3akoH. Ilepuonnueckass cucTeMa XUMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B NU3MEHEHUH CBOWCTB
XUMUYECKHX JJIEMEHTOB IEPBBIX TPEX NEPUOJOB, KNS, KalblUsi U HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIeMEHTOB B [lepuoanueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBSA3M. THIBI KPUCTAITIMYECKHX
pEmETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMYECKOU
pemETK M BHJA XUMHYECKOH cBs3u. Kiaccudukanus m HOMEHKIaTypa
HEOpPraHWYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHaAJbHas). XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMUXCS K PAa3IMUYHBIM KJIaccaM HEOPTaHMYECKUX

COG}IHHGHHfl, FCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BECIIECCTB




1.3

Knaccudukanus XuMUYeCKUX peakiuii Mo pa3IUdHbIM MpU3HaKaM (0 YHUCITY
U COCTaBy YYacCTBYIOIIMX B pEaklMU BEIIECTB, MO TemioBoMy 3ddexTy, no
U3MEHEHHIO CTETIEHEeH OKHMCIICHUS XUMHUECKUX 3JIEMEHTOB, 10 00paTUMOCTH,
0 Yy4YacTHIO KaTajgu3aTopa). OK30- M DHIOTEPMUYECKHE pPEaKIuH,

TCPMOXUMHUYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOM pcakuuunu

1.4

1.5

[Tonsarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTEHHBIX M TETepOreHHBIX peakiuax. lloHsATHEe O XHMHYECKOM
paBHOBecHH. DakTOpHI, BIMAIONIME HA CKOPOCTh XUMHUECKOW PEaKkIuH U

IMOJIOKCHHNE XUMHUYCCKOI'0 paBHOBECHUSA

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE  PEAKLMH,  JJEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH C MCIOJb30BAaHUEM METOJIa

AJIEKTPOHHOTO OajlaHca

1.6

Teopus ANEKTPONUTUYECKON AUCCOIMALMU. DIIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtuonsl, aHnonbsl. MexaHu3m AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
XUMHUYeCKoH cBsi3u. CrerneHs qucconuanii. CHIIbHBIC H CIIA0BIC AJICKTPOJIUTEHI.
Peakiiun moHHoro oomMeHa. Y CaoBUs MPOTEKaHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpalIEHHbIE MOHHBIE ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHMW U CONe B CBeTe IMPEACTaBICHUH 00 AIIEKTPOIUTHIECCKON

aucconuanuu. KauecTBeHHbIE peakiiuy Ha HOHBL. [IoHATHE O rMApOIM3E conen

1.7

XUMHUECKUN SKCHEPUMEHT: O3HAKOMIIEHHE C MOJEISIMU KPUCTALTMUECKUX
peETOK HEOPraHWYECKUX BEIIECTB — METANIOB M HeMeTaylsioB (rpadura u
ajyiMasa), CIOXKHBIX BELIECTB (XJIOpHJA HATPHs); UCCIEI0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3JEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHUE  AJIEKTPOIIPOBOJHOCTH  pacTBOPOB  BEIIECTB,  Ipoliecca
JMCCOLMANY  KUCIIOT, INeNoYel ¥ comell (BO3MOXKHO HCIOJIb30BaHUE
BUEOMATEPHUAJIOB); TPOBEJACHHUE ONBITOB, HUIIOCTPUPYIOUINX TMPU3HAKU
MPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3zoBaHHe OcajKa, BbIIEJICHHE rasa,
o0pa3oBaHUe BOJbI); ONBITOB, WITIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peakluil (TOpeHHe, peakuu pa3ioKeHNsl, COeTUHEHNU);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

peaKHI/II\/’I Ha MOHBI; pCHICHUC OKCIICPUMEHTAJIBHBIX 3a1a4

Hemeramie! 1 ux COCINHCHUA

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,

XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3UYECKHUE CBOICTBa




MPOCTHIX BEMIECTB — TaJION€HOB. XMMHUYECKHME CBOMCTBAa Ha IMPHUMEpPE Xjopa
(B3auMojielicTBUE C MeTa/lllaMU, HEMETaJUIaMH, LIeI04aMH). XJIOPOBOJOPOI.
ConsiHass KHUCIIOTa, XUMHUYECKHME CBOMCTBA, TMOJyY€HUE, NPUMEHEHUE.
JelictBue xJiopa M XJIOpPOBOJIOPOJAa HAa OpPraHu3M 4YejoBeKa. Bakneilume

XJIOpUJbI U UX HAXOXICHUC B IPUPOAC

2.2

2.3

2.4

2.5

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC cTeNeHH OKUCIeHUs. CTpoeHHe 1 PU3NIECKUE CBOMCTBRA
IOPOCTBIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIE MOAM(HUKALNIN
KHCJIOpO/ia M cepbl. XMMUYECKHE CBOWCTBA cepbl. CepoBOIOPOI, CTPOCHHE,
(1)I/ISI/I‘~I€CKI/IC M XUMHUYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MPEACTAaBUTCIN
KHUCTIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3NYECKUE U XUMUYECKUE CBOMCTBA
(o0mue Kak mpeacTaBUTENs Kilacca KUCIOT U crenuduueckue). XuMUYECKHUe
pEaKIMu, JekKallie B OCHOBE MPOMBIIIJICHHOTO CIIOCO0a MOJIyueHHsI CEPHOM
KHCJIOTHI. HpI/IMCHeHI/IC. Comnu CCpHOﬁ KHCJIOTBI, KQ4YC€CTBCHHAA pPCaKIusd Ha
cyibdar-uoH. HaxoxeHue cepsl U €€ COSIUHCHUN B IpUpoje. XUMUYECKOE
3arps3HEHUE OKPYKAIOIIEH CpeIbl COSNMHEHHUSIMUA CepPbl (KUCIOTHBIE JTOMKIH,

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

OO6mass xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTETNEHU OKHUCICHHUS. A3OT, PpaclpoOCTpaHEHHE B
npupoje, pusndeckre U XumMuueckue cBoricta. KpyroBopot azora B npupoze.
AMMHak, ero ¢u3MuecKue U XHUMHUYECKHE CBOMCTBA, IMOJY4YEHHE U
npumenenue. Conu amMMOHHUA, UX (PU3MUECKHe W XMMHYECKHE CBOWCTBA,
npumeHenue. KauecTBeHHast peakiiusi Ha HOHBl aMMOHMUSI. A30THasI KUCTIOTa, €€
nonyueHue, pu3ndeckre U XMMHUecKre CBocTBa (00II1e KaK MpeICcTaBUTENs
KJlacca KHCIOT W crenuduyeckue). lcnonb3oBaHue HUTPATOB MU COJIEH
aMMOHHSI B Ka4eCTBE MHUHEPAIbHBIX yH0OpeHHil. XUMUYECKOe 3arpsi3HeHHe
OKPY’KaIOIIEeH Cpelbl COCTMHCHUSIMHU a30Ta (KUCIOTHBIE JTOXKIH, 3arps3HEHUE

BO3]1yXa, MOYBBI U BOJJOEMOB)

®ocdop, anmnorponubie Moaudukanuu pocdopa, husnueckue 1 XMUMHUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (PUIMUECKUE U
XUMUYECKHE CBOMCTBA, moiydeHue. VcmonpzoBanue (ocharoB B KayecTBe
MHUHEpaJIbHBIX YA00peHHi

OO6mast xapaktepucTuka 31eMeHTOB IVA-rpynmnsl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHBbIE CTENEHH OKHCICHHS. YTJIEPOJd, aIOTPOIHBIE

MOIU(UKAIIMH, PACIPOCTPAHEHUE B TpUpoAe, (U3NUYECKHEe U XUMHYECKUE




2.6

cBoiicTBa. Ancopobuus. KpyroBopot yriepona B npupojae. OKCuabl yriepoaa,
ux (U3NYEeCKHe M XMMUYECKHE CBOMCTBA, JAECHCTBUE HA JKUBbIE OPraHU3MBI,
NOJy4eHUE U IPUMEHEHHUE. DKOIOTUYECKHE POOIEMBbI, CBSI3aHHBIE C OKCUIOM
yrnepona(IV); runoreza rino0GaJbHOrO MOTENJIEHUs KIUMaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTa U €€ conmd, UX (PU3UYECKHe U XUMHYCCKHE
CBOMCTBa, MoJlydeHUe U npumeHeHue. KauecTBeHHas peakuusi Ha KapOoHat-
uoHsbl. VMcnonb3oBanne kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIICHHOCTH U

CEILCKOM XO3SHMCTBE

[TepBoHavabHBIC MOHATHS 00 OPraHMYECKUX BEHISCTBAX KaK O COCAMHEHUSIX
yriaepojna (MeTaH, 3TaH, STWJIEH, aleTHJICH, 3TAHOJ, TJIHMIEPHUH, YKCyCHas
kucioTa). X coctaB m xumuueckoe crpoeHue. IloHsATHE O OHOJOTHYECKH
BRXHBIX BEIECTBAX: KHpPax, OCIKax, YIICBOJAaX — M UX POJH B JKHU3HH
yelloBeka. MarepuanabHOE E€IUHCTBO OPraHMYEeCKUX W HEOPraHUYECKUX

COEIMHEHUN

2.7

Kpemuwmii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, NOJIYYCHHE U
npuMeHenue. CoeanHeHust KpeMHus B npupoze. OOmue npeactaBiaeHust o0
okcuze kpeMHusA(1V) n kpemuueBoit kucnote. CHIMKAThl, UX HCIIONb30BaHHE
B ObITY, MEOUIMHE, IPOMBIIUIEHHOCTH. BaxkHelne cTpouTeabHbIE
MaTepuaybl: KEpaMmMHKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30I1aCHOTO HCIIOJIb30BaHMs CTPOMUTEIBHBIX MaTepHajOB B IMOBCEIHEBHOMN

KHU3HU

2.8

XVUMUYECKUH 3KCIEPUMEHT: U3ydeHHE 00pa3lloB HEOPraHWYECKUX BEILECTB,
CBOICTB COJISHOM KHMCIIOTBI; IPOBEIEHNE KAUECTBEHHBIX pEaKLUi Ha XJIOpHUJ-
MOHBl M HAONIOZEHHE NPHU3HAKOB MX IPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUecKkre 1 XMMHUYECKHE CBOMCTBA raJIoON€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ 00pa3laMu XJIOPUI0B
(raoreHuI0B); O3HAKOMJIEHHE C O00pa3laMu cepbl U €€ COeqUHEHUSIMHU
(BO3MOKHO HCIOJIb30BAHUE BHJIEOMATEpUANIOB); HAOIIOJCHUE Tpoliecca
oOyraMBaHUs caxapa MoJl IeWCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4eHHEe XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI KUCIOTHI, IPOBEACHUE
KayeCTBEHHONW peakuuu Ha cyiabdar-uoH W HaOIIOAeHHEe NpuU3HaKa eé
IPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (hocdopa 1 ux
coeTMHEHUN (BO3MOXHO MCMOJIb30BaHUE BHJIEOMATEpPHANIOB), 0Opa3laMu
a30THBIX U (HocOpPHBIX yA0OpEHMIt; oTyYeHne, coOupaHue, pacro3HaBaHue
U U3y4CHHE CBOMCTB aMMHaKa; IPOBEICHUE KAaUECTBEHHBIX PEAKIMH HA MOH

aMmMOoHUS W ¢ocdarT-MOH W U3yYCHHE TMPHU3HAKOB HMX MPOTEKaHHUS,




B3aMMOJIEICTBYE KOHLIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEABIO (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEpPHAIOB); H3y4EHHME MOJeNell KpUCTAIUIMYECKUX
pemérok ainmasza, rpadura, ¢ymuepeHa; O3HAKOMJIEHHE C IIPOLECCOM
a7icopOLMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
IIPOTHBOra3a; MOJy4eHHe, COOUpAaHUE, PAclO3HABaHUE U M3Y4YCHUE CBOMCTB
YIJIEKUCIIOrO Ta3a; IpOBEIEHUE KAayeCTBEHHBIX pEaKkUMid Ha KapOOHAT- U
CUJIMKAT-HOHbl M M3Y4YECHHME IPU3HAKOB MX IIPOTEKAHUS; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHON IMPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BakHeHle HeEMeTaUIbI U UX COEAUHEHUS)

Mertamisl 1 BX COCAMHCHUA

3.1

OO0mias XxapakTEepPUCTHKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux monoxeHus B [lepuoamueckoil cucreme xummuueckux snemeHtoB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTauioB. Meraminyeckas CBs3b
U MeTaJUIMYecKas KpUCTaIM4yecKass pemérka. ONeKTPOXUMHYECKUN Pl

HaIpSKEHUN METaJIOB

3.2

33

Ou3nyecKue U XUMUYECKHE CBOMCTBA MeTautoB. OOIIHe CIIOCOOBI MOTydSHUS
MeTaisioB. [loHsTHE 0 KOPPO3UU METATIIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT
koppo3un. CriiaBsl (CTadb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U X TIPUMEHEHHE

B 6LITy " TPpOMBIIJIICHHOCTHU

[Ilenouynsle MeTaybl: mosiokeHue B [leproguueckoil cucTeMe XUMHYECKHX
anemeHToB JI.11. MeHnzeneeBa; cTpoeHUE UX aTOMOB; HaXO0XIECHUE B IIPUPOJE.
duznyeckue 1 XUMUUECKHE CBOIMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IETOYHBIX METalIOB U UX

COeTMHEHNN
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[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMA: TIOJIOKEHHE B
Ilepuoguueckoit cucremMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXXJCHUE B Mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusl M KaJublMs. BakHEHIIHME COCIMHEHHWS Kbl (OKCHII,

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

3.5

3.6

Amomunuii: onoxenne B lleproanyeckoil cUCTeMe XUMHUYECKUX AJIEMEHTOB
J .. Menneneesa; CTpO€HUE aTOMA; HAaXOXKIEHUE B mpuponae. Pusznyeckue u
XUMHYECKHE CBOWCTBA aIIOMHUHHS. AMQOTEpHBIE CBOWCTBA OKCHAA W

THUAPOKCU A AJIFOMHUHHAA

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

MeHneneeBa; CTpOCHHE aToMa; HaxOXJACHHWE B mpupoae. dusudeckue u




3.7

4.1

XUMHUYECKHE CBOMCTBa xene3a. Oxkcuipl, ruapokcuabl u conu xene3a(ll) u

xkene3a(Ill), ux cocras, CBOMCTBA U MTOTyYCHUE

XUMHUUYECKUH HIKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3LiaMi METAJJIOB U CILJIABOB,
X (PU3NYECKHMMHU CBOWCTBAMH, M3YYECHHE PE3YJIbTaTOB KOPPO3HHU METAJUIOB
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHocTeH
B3aUMOJICCTBUSL OKCHUJA KalbliUsl M HATpusi C BOAOM (BO3MOXKHO
UCIOJIb30BaHUE BHUJEOMATEPHAIIOB); MCCIEIOBAHUE CBOMCTB KECTKOH BOBI;
mpolecca TOpPEHMsI JKelle3a B KHUCIopoJAe (BO3MOXKHO —HCIIOJIb30BAHUE
BUJIEOMATEPUAJIOB); IPU3HAKOB MPOTEKAHUS KAUECTBEHHbBIX PEAKIIUN HA HOHbI
(MarHus, Kanplus, amoMuHus, nuHka, xenesa(ll) m sxenesa(Ill), menu(Il);
HaOJII0IeHNE U ONKMCaHKe MPOLIECCOB OKPAIIMBAHUS INIAMEHU HOHAMH HaTpus,
Kamuss W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUIEOMATEpPUANIOB);
uccienoBaHie aM(pOTEpHBIX CBONCTB I'MIPOKCHA ATIOMMHHUSA U THAPOKCHUIA
LIMHKA; pelIeHNUE SKCIIEPUMEHTAIBHBIX 33]a4 110 TeMe «BaxkHelme MeTaiibl

Hn UX COCAUHCHUA»

XuMus u OKpYyXKaromasa cpeaa

HoBrie MaTCpHrajibl 1 TCXHOJIOTHH. BemecTBa u MaTcpuaJibl B MMOBCETHEBHOM
JKU3HH YeJIOBEKa. XUMHUS U 300pPOBBE. besomacHoe nCIIoIp30BaHNE BEMIECTB U

XUMHUYCCKHUX peaKquI B 6I>ITy. HepBaﬂ IoOMOIIb IMPU XUMHUYCCKHUX OKOT'aX U

OTpPaBJIEHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOH  TI'PAMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatoreit cpenst [IJIK. Ponb xumuu B perieHn# 5K0JI0THYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YTIIEBOJOPOJIOB (YroJyib, NPUPOAHBIN ra3, He(Th),

MPOJIYKTHI X MepepabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XUMHYECKUH SKCTIEPUMEHT: U3ydeHHE 00pa3lioB MaTepuaoB (CTEKIIO0, CIIIaBbI

MCTAJIJIOB, TOJIMMCEPHBIC MaTepI/IaJIBI)




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

Kon
NpoBepPsIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, MOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKOW HayKH KakK 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIel KyJabTypbl M IMPaKTUYECKOU
JeSITEIbHOCTH 4YEJIOBEKAa B YCIOBHMSX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAaYYHBIX METOAAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAX HUCCICAOBAHUS BCIICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHI/Iﬁ; YMCHHUE HCIIOJIB30BaTb MOJACIN  IJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMHM TEXHOJOTMSMH, OCHOBAaHHBIMH Ha JOCTHIKEHHSIX
XUMHYECKOH HAyKH, YTO IMO3BOJUT OOYYArOIIMMCSl pacCMaTpUBAaTh
XUMUIO Kak chepy cBoedl Oyaymed mnpodeccrnoHaTbHON
NEeSITeTPHOCTH W CHIeNIaTh  OCO3HAHHBIM BBIOOD XHMHH  Kak
npodWIBHOTO TMpeaMeTa NpU Mepexofe Ha YPOBEHb CPEIHEro

ob1ero oopa3oBaHus

2.1

Brnanenue cucreMod XUMWYECKHX 3HAHMM M yMEHHE IPUMEHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

Ba)KHEMIIINE XWMUYECKHE TOHATHA: XMUMHUYECKHH JJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPO/IHAS. CMECh, OTHOCUTENIbHBIE aTOMHAasi M MOJIEKYJISIpHAS
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca, MOJIIPHBINA
00BEM, OKCHJ, KUCIOTAa, OCHOBAaHUE, CONb (CPeHHsisl), XMMHUYECKas
peaKIus, peakiuh COCIWHEHUS, PEaKIUU PA3JIOKECHHsS, PEAKIUU
3aMeIIeHus, Peakui OOMeHa, TeroBOM d((EKT peakiuu, IK30- U
SHAOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBasl JOJSI XUMHUYECKOTO

9JICMCHTAa B  COCAUHCHUH, MACCOBasA OOJd MW  NPOUCHTHAA
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KOHIIEHTpPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, MJIEKTPOHHBIN €101
aToma, aToMHas OpOuTab, PagUyC aTOMa, BAJEHTHOCTb, CTEIEHb
OKUCJICHHsI, XUMUYECKas CBS3b, JIEKTPOOTPULATEIBHOCTb, OJISPHAS
U HEIOJISIPHAs KOBAJIECHTHAS CBsI3b, MOHHAS CBS3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS pEIIETKA (ATOMHAs!, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHAsi), HOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
AJIEKTPOJIUTUYECKAs JIMCCOLMAIMs, PpPEaKUMd MOHHOIO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble U HEoOpaTHMblE DPEaKIHH,
CKOPOCTb XMUMHYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAIOINE 3aKOHbl XMMHM: 3aKOH COXPAaHEHHMS MaccChl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOrazpo

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpHU:, TCOPUA

BHGKTpOHHTH‘IGCKOﬁ JUucconmuanun

Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHUE TpaBWIbHO MCHOJb30BaTh M3YYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCIIE€ MHUHEpalbHbIE YIAOOPEHUs, METAJIbl U
CIUIaBbl, TMPOAYKTHI MEpPepadOTKH  MPUPOJHBIX  HCTOYHHKOB
YTII€BOOPOAOB (yTJIsi, MPUPOHOTO Ta3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HA TNPOU3BOJCTBE M NOHUMAHUE 3HAYECHHUS IKUPOB,
OenKoB,  YIJIEBOJOB /Il OpraHM3Ma  4YelloBeKa; yMEHHE
MPOTHO3UPOBATh BIIMSHUE BEIIECTB M XMMUYECKHUX IPOLECCOB Ha

OpraHM3M YeJIOBEeKa M OKPYKAIOUIYI0 IPUPOIHYIO Cpey

32
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YMCHHUEC UHTCTPUPOBATh XMMHUYCCKHUE 3HAHUA CO 3HAHHUAMHU JPYIrux

y4eOHBIX IPEMETOB

HaJIM4YHEC OIIbITa pa6OTBI C pa3JINYHbBIMU UCTOYHUKAMU I/IH(l)OpMaI_II/II/I
10 XuMHnun (Haquas[ W HAYYHO-NIOIYJIApHaA JIUTEparypa, CJI0OBapu,
CIIpaBOYHHKH, I/IHTCpHeT—pecprLI)

YMCHUC 00BEKTUBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BC€IICCTBAX, HUX
NpeBpalICHUAX W  MPAKTHYECCKOM  IMPUMCHCHHUHM W  YMCHHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-1'IO3HaBaTeJIBHBIX 3aaad




BJIaIIeHI/Ie OCHOBaMHM ITOHSATHMHOI'O arrmapara 1 CHUMBOJIMYCCKOIO

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HEOpPTraHNYCCKUX BEIICCTB,

4 YpPaBHEHUN XHUMHUYECKMX pPEaKLHUi; OCHOBAMH XUMHUYECKOMN
HomeHksaTypbl (IUPAC u TpuBHanbHOI)
YMeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
5 XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj slpa, oOIlee YHCIIO
AJIEKTPOHOB), pACHpECICHUEM 3JJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPUOAOB, KAJTUS U KAJIbLIUS
[IpencraBinenne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOWMCTB
XUMHUYECKHUX AJIEMEHTOB (paJiiyc aToma, 3JIEKTPOOTPULIATEILHOCTH ),
6 MPOCTBIX M CIOXHBIX BEIIECTB OT TMOJOXKEHHUS DSJIEMEHTOB B
[lepuonnueckoii cucreme (B MajblX IMEPUOAAX U TJIABHBIX
MOJArPYMIax) v 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMmenue knaccuuuupoBarh:
7.1 XUMUYECKUE JIEMEHTHI
7.2 HEOpraHUYECKUE BElIeCTBa
7.3 XUMHUYECKHE PeaKIun
8 YMeHue ornpenensTh:
g1 BaJICHTHOCTh M CTETCHb OKHCIICHUS] XUMUUYECKHUX AJIEMEHTOB, 3apsijI
' HMOHA
g2 BHUJI XUMHUYECKOM CBS3M U THUIl KPUCTAJUIMUYECKOW CTPYKTYphl B
. COCTMHEHUSX
8.3 XapakTep Cpellbl B BOJHBIX pACTBOPAX BEHIECTB (KHUCIOT, OCHOBAHUH)
8.4 OKMCIIUTENDb U BOCCTAaHOBUTEID
9 YMeHue xapakTepu3oBarh (pU3NUecKre U XUMUYECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJIOpPOA, TpaduT, anmas,
9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIHA, MarHHMH,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CJIOKHBIX BEIIECTB, B TOM YHUCJIE€ UX BOJHBIX pacTBOPOB (Boja,
92 aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHABI U THIAPOKCHUIIBI

metaimoB [-IIA rpymnm, amromunus, meau (1), nunka, xenesa (I u

II), oxcuast yraepozna (I u IV), kpemuus (IV), azota u pochopa (111




u V), cepol (IV u VI), cepnucras, cepHas, a30TucTas, a30THasd,
dbocdopHas, yrojbHas, KpeMHHEBasK KHCJIOTA U UX COJIH)

IIPOrHO3UPOBATE H  XapaKTECPHU30BaTh CBOMCTBaA BCIICCTB B

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

- 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXXHOCTb IPOTEKAHUS
XUMHUYECKUX MPEBPAILICHUN B PAa3JIMUYHBIX YCIOBUSIIX
10 YMeHHe COCTaBIIATh MOJIEKYJISIPHbIC U MOHHBIC YPaBHEHUSI pEeaKIui,
B TOM YHCJIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIUX XHWMUYECKHE CBOWMCTBA HW3YUYEHHBIX KJIACCOB
' (TpyImi) HEOPraHUYECKUX BEUIECTB
10.4 MOJATBEPKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHue BIYUCIATH (IPOBOIUTH PACUEThI):
11 OTHOCUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSAMHEHUU
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIUil U HaXOAUTh KOJIUYECTBO
' BEIIIECTBA, 00BbEM U MAaCCy PEareHTOB WU MPOTYKTOB PEAKIIUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMH  HAy4YHOro T[O3HaHus (HaOIIOAeHHE,
121 H3MepeHHe, SKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUECHUH BEIIECTB
' U XUMUYECKHX SIBJICHHH; yMmMeHue chopmylnupoBaTh mpoodiiemMy u
MPEAJIOKUTH YTU €€ PeIIeHUS
122 Oe3omacHOi pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUiaMu 0e30MmacHOTO oOpareHus c BEILECTBAMH,
WCIIOJIb3YEMBIMH B TTIOBCETHEBHOW KM3HU, TIPABWJIAMH TTOBEJICHUS B
123 HEeNsIX COepeXeHHs 30POBbSl U OKPYXKAIOIIEH MPUPOIHON CPEIIbI;

MOHMMaHUe BpeJa (0MacHOCTH) BO3/AEUCTBUS Ha KUBbIE OPTraHU3MBbI
ONpEAEIEHHBIX BEIIECTB, croco0oB YMEHBIIEHUS 51

MpeaoTBpaAICHHA UX BPCIHOTO BOS)ICI\/'ICTBI/ISI




13

13.1

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe M  omnucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHYECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUA XUMHUECKUX peaKlnui
U3YyYeHHEe CII0OCOO0B pa3zesieHus: cMecei

MOJIyUeHUE KHUCIOpPOJa M H3YYEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJIa U U3YYEHUE €r0 CBOMCTB; MOJIyYEHHUE YITIEKUCIIOTO raza u
U3Y4YEHHE €ro CBOMCTB; MOJy4YeHHE aMMHUaKa W H3y4YeHHUE €ro

CBOWCTB

13.4

13.5

IIPUTOTOBJIEHUE DPACTBOPOB C OIPEACIEHHON MACCOBOM JOJIEU
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHWE  HMHJAMKATOpOB  (JlakMyca,  METWIOpaHka WU
denondranenna) sl ONpEeNeHUsI XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U LIeJIoYei

13.6

HCCIICIOBAaHNEC U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aHMOﬂCﬁCTBHH KHCJIOT C ME€TalllaMU,
OKCHJaMH METaJlJIOB, PaCTBOPUMBIMHA )51 HEPACTBOPHUMBIMU
OCHOBAaHUAMHU, COJEIMH, IIOJIYYCHHC HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McCETajlyia JApyruM U3 pacTBopa COJIH;
HUCCICIOBAHUC aM(pOTCpHBIX CBOICTB TUAPOKCHUIOB aJITFOMUHUSA U

IUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPTaHNYCCKUX COGI[HHCHHP’I)); ((3J'ICKTpOJ'II/ITI/I‘-IeCKaSI
JUCCOILIMAITIHS), «Baxnelmue HeMETaIbl U HX COCAUHCHUSA,

«Baxneiiiie MeTalIbl M UX COSANHECHU

XUMHUYECKHE  OKCIEPUMEHTHI,  HWUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPHUCYTCTBYIONIME B BOJHBIX PACTBOpPAaX HOHBI: XJIOPUI-, OpOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIUKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MaTHUS, KaJIbIUsl, aTIOMUHUS,

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

14

YmMmeHnue:




NPEICTaBIATh PEe3ydbTaThl JKCIEpUMEHTa B (opMe BBHIBOOB,

14.1 JI0KA3aTeNbCTB, IPaQUKOB U TaOMUI[ U BBISBIATH IMIHPUUYECKUE
3aKOHOMEPHOCTH
YCTAQHABIMBAaTh  CBA3M  MEXAY  peajbHO  HAOIIOZaeMbIMU
14.2 XUMHUYECKHUMH SBJICHUSIMH M TPOLIECCAMU, TMPOUCXOASIIUMU B

MakKpo- ¥ MUKPOMHUPE, 0OBACHATH IPUUNHBI MHOTOO0OPa3usl BEIIECTB




INHEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

Yucrtsie BemecTBa U cMecu. CriocoObl pa3zienieHus: cMeceit

1.2

1.3

ATOoMBI U MOJICKYIJIBI. Xumudeckue diaeMEHTBHL. CHMBOJIBI XUMHYCCKHX
DJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

XumMuueckas Q)opMyna. BaneHTHOCT, aTOMOB XMMHUYECKHX DJIEMEHTOB.

CreneHp OKUCIECHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAs aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAsd Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIEMEHTa

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Mosb. MonsipHass macca. ModisipHbIii 00bE€M Ta30B.
B3anmocBsI3p KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ouznyeckue U XMMHUYECKUE SIBICHUS. XUMHUUYECKasi peakius U e€ MpU3HaKH.

3akoH COXPAHCHUSA MACChl BCHICCTB. XHUMUYECKHUE YpaBHCHUA

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬂ CHUCTEMA XHUMHYCCKHX OJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XMMHYECKHMX DJIEMEHTOB
.M. Menneneesa. Ilepuoasl u rpynmbl. @U3HYECKUI CMBICI MOPSAIKOBOIO

HOMEpa, HOMEPOB NepHUOa U IPYMIbI JJIEMEHTa

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTtomnbl. Dnekrponsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XHMHYECKHUX DJIEMEHTOB

[Iepnonnueckoit cucrems! J1.11. MeHnneneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB XMMHUUECCKHX DJIEMCHTOB MEPBBIX Tpex
NnepruoaoB, Kajius, KaJlbIUA (pa;u/lyca aTOMOB, JJICKTPOOTPULIATCIIBHOCTH,
MECTANIMYCCKUX HW HEMECTAIIIMYCCKHUX CBOﬁCTB) n Hux COG}II/IHGHI/Iﬁ B
COOTBCTCTBHHM C IIOJIOXKCHHEM OJICMCHTOB B HepHOI[I/I‘{eCKOﬁ CHUCTEME U

CTPOCHUEM UX ATOMOB

3.1

Crpoenue BeniecTBa
Xumuueckass cBs3b. KoBajeHTHas (MoyisipHass W HEMOJIApHAs) CBS3b.
DNeKTPOOTPUIIATETFHOCTh ~ XUMHUYECKHX  dJeMeHTOB. VOHHas  CBS3b.

Meranmnnueckas CBSI3b




3.2

Tunel KpUCTAINIMYECKUX PEIETOK (aTOMHAasl, HOHHAasA, MeETaInyecKas),
3aBUCUMOCTbH CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEMIETKH U BHUA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwnelinme npeacraBuTeNM HEOPraHWYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl 1 ux COCIUHCHUA

Knaccudukanuss u HOMEHKJIaTypa HEOPraHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTepHBIC) u
Hecosieo0pa3yrome; OCHOBaHHK (IIENIOYM W HEPacTBOPUMBIC OCHOBaHUS),
KHUCIOT (KUCIIOpOJCcOoAepkKae U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX )

dusnyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-HCMCTAJJIOB:

BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

duznyeckre M XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCETAJJIOB: JIMTHUA,
HaTpusA, KaJIid, Maravisd U KaJbOus, aJIJIOMUHHKA, KEJIC3a. SHCKTPOXI/IMI/I‘ICCKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

dusnyeckue U XUMHUIECKHE CBOMCTBA BOAOPOJHBIX CO@I[I/IHeHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBA OKCHJIOB HemeTaioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [Tonyuenue

OKCHUJ0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MetauioB IA-IIIA rpynn, muuka, meau(Il) u

xene3a(Il, III). [TomyueHune okCHI0B METAIIIIOB

XUMHUECKUE CBOMCTBA OCHOBAHUH M aM(OTEPHBIX THIPOKCUIOB (Ha MpUMepe
THIPOKCUIOB alllOMMHHUA, KeJe3a, LuHKa). [lodmydeHne OCHOBaHUN U
aM(OTEpHBIX THAPOKCUIOB

OOmre XMMHUYECKHE CBOWCTBA KUCIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOAHOIM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHOl, KpeMHHEBOM, yronbHOU. OcoObie
XUMHUYECKHE CBOMCTBAa KOHIICHTPUPOBAHHOM CEPHOW M a30THOM KHCIIOT.
[Tonyuenune kucior

OOme xuMu4yeckre cBoiicTBa cpennux coneil. [lomydyenue coneit
[Tonyyenue, cobupaHue, paclo3HaBaHHE BOAOPOJA, KHUCIOpPOJa, aMMHaKa,

YTIIEKHCIIOTO Ta3a B JIA00paTopuu

4.11

[Tonyyenne ammuaka, CEpHOM U @30THOM KHUCJIOT B MpOMBbIIUIeHHOCTH. O0miue

CIOCOOBI OJTYYECHHUSI METAJIIOB




4.12

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

XUMHYECKUE PEAKIUU

5.1

Knaccuukanus XuMHYECKUX peakiuii o Pa3IudHbIM MPU3HAKAM: 110 YUCITY U
COCTaBY YUYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(hdexTy, mo

M3MEHEHHIO CTEIICHEH OKMCICHUS XUMHUUYECKUX YJIEMCHTOB

5.2

5.3

54

5.5

TernoBoit APPeKT XUMUYECKOH peakiuH, TEPMOXUMHUYECKHUE YpaBHEHHS.
DK30- ¥ 9HI0TEPMUYECKUE peakuy. TepMOXUMHIECKHEe YpaBHEHUS
OKHCIUTENEHOBOCCTAHOBUTENBHBIC peakunu. OKUCIUTENN 1 BOCCTAHOBHUTEIH.
[Ipomiecchl  OKMCIIEHUST H  BOCCTAHOBJICHHUS.  DJEKTPOHHBIH  OamaHc
OKHCJIUTEIIbHOBOCCTAHOBUTEILHOM PeaKkLIuK

Teopust snekTponuTrdeckoi aqucconnanuy. Katnonel, aHHOHBI. DJIEKTPOIHUTHI
Y HEe3JEeKTPOoJUThl. CUIIbHBIE U ClIa0ble 31eKTPOJaUThl. CTeneHb TUCCOalun

Peakuuu noHHOTO obMeHa. YcioBus IMIPOTCKAHUA peaKuHﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIIMN

XHMHMS M OKpYXkarolas cpeaa

6.1

BemecrBa m Marepuansl B IIOBCEJHEBHOM JKHM3HM 4YeloOBeKka. besomacHoe
UCIOJIb30BaHUE BELIECTB M XMMUYECKHUX pEaKUui B jabopaTopuu U OBITY.

HepBasl IIOMOIIb P XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMHUYECKOE 3arps3HEHHE OKPYKAWIIeH cpeabl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOAOEMOB), CIIOCOOBI €ro IMpeloTBpaIleHUs
[IpenenvHass nomyctumasi koHueHTpauus BemectB (IIJIK). Ponp xumun B
pelICHUHM HKOJIOTUYECKUX MpobieM. YCuiieHHe MapHUKOBOro »(dekxTa,

pa3pylieHue 030HOBOTO CIIOS

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢pochopa, yriaeposia, KpeMHHUS U UX COCTUHEHUH B
OBITY, MEIWIINHE, MPOMBIIUICHHOCTH W CEIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJUIOB M CIUIABOB (CTallb, YYT'YH, IIOPAJIOMHHMNA, OpoH3a) B OBITY U
MPOMBIIITIEHHOCTH MX coequHeHni. [IoHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

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

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

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHI 00 OpPraHM4YCCKHUX BEIIECCTBAaX KaK O COCAMHCHHUAX
yrjiaepoaa (MeTaH, 9TaH, 3TUJICH, alICTUWICH, 3TAHOJI, INIULICPHUH, YKCYCHAas KI/ICJ'IOTa).
IloHsaTHe 0 OMOJOTHYECKH BaKHBIX BCHICCTBAX: XXHUpax, 6em<ax, YrjaeBoaax — v ux

POJIM B )KU3HU YCIIOBCKA




Pacuyérer:

7.1 o GpopMynaM XUMHUYECKUX COSTUHEHUHN
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM
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13. Papeukuit A.M., I'opmkosa B.II., Kpyrnukosa JI.H. lunaktnueckniiMaTrepuan no XuMuM Juis 8-
9 kmaccoB: nmocobue ans yuutens. — M.:IIpocsemenue, 2024.
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