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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha OCHOBE (henepaabHON paboueit mporpaMMbl BOCTIUTAHUS
U C y4ETOM KOHIEMIIMM TPEerojaBaHusl Y4yeOHOTo IpeaMmeTa «XUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHA OOYYAIOIMIUXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHaBJINBAECT 00s13aTEIHHOE MpeIMETHOE COJIepKaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM W CTPYKTYpUPOBAHUE MO
pazzenaM M TeMaM IMporpaMMbl MO XUMHH, OMNPEACNSAET KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHS XHUMHU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOr0 Mpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolIuXCs, OMNpeaeNsseT BO3MOXKHOCTH IIpeaMera s
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEIIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yJiibTataMm 00y4YeHUs] XUMUU Ha YPOBHE 1IeJIed U3yYeHUs PEAMETa U OCHOBHBIX
BHJIOB Y4eOHO-ITO3HABATEIILHOW JCATECIBHOCTH OOYyYaromerocs II0 OCBOCHHIO
y4eOHOTO CO/ICp)KAHMS.

3HaHWE XHUMHH CIY>KHUT OCHOBOW Juisi (OPMHUPOBAHHMS MHUPOBO33PCHHS
oOyy4aromierocsi, ero MpeACTaBICHUM O MaTepPUATBLHOM E€JUHCTBE MHUpPA, BAXKHYIO
pOJib UTPAOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPIUU W 00 SBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI IMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJajJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
ITOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM JIeSITCIHHOCTH;

3HAKOMHUT CO CHENMU(UKON HAYYHOTO MBIINUICHUS, 3aKJIaJIbIBAET OCHOBBI
1IEJIOCTHOTO B3IJIsi/Ia Ha €IMHCTBO MPUPOILI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaIOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTMYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane €€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XUMHHU C(POPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaepkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
HNOHATUI O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl 10 MPUHLHILY
MOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX MPEICTaBICHUI
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnognyeckoro 3akona /. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YY€HHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBOpax.

Teopernyeckne 3HAHUS PpPacCMATPUBAIOTCS HA OCHOBE JMIIMPHYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJHSSI (PYHKIIMHU OOBSICHEHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO U METOJaM
NMO3HaHUA B Hayke. M3yueHue XUMUU MPOMCXOAMUT C MPUBJICUYEHUEM 3HAHUU U3
paHee M3YyYEeHHBIX Y4EOHBIX mpeameToB: «Oxpyxkatomuid mup», «buonorus. 5-7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yuyeHUH XUMHUM TPOUCXOAUT (DOPMHUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEeATEeIIbHOCTH Y€JIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUIUX (PaKTOB, MOHITHIA, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU M3yYCHHUH BEIIECTB M XMMHYCCKUX PEaKIIHii, B
GbopMHPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMECHUN U X IPUMEHEHUH B y4€OHO-
MO3HABATEIBHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYEHHE MPUOOPENH TaKHUE LU, KaK:

— (GOpMHpOBaHHE WHTEIUIEKTyaIbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha CHCTEeMaTH4ecKoe MpUOOIeHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM NIE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBuil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAIHbHOE 3HAUCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY>KaloIlIeT0 MHpa, MCIOJB3Yysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XUMUH, PUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NeSITeJIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOMIMXCA TYMAHUCTHYECKHUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM MJis BBIPAOOTKH IKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYKAIOLIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGuisl W HAMpPaBIEHHOCTU AajbHEHIIEro
oOyueHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmiero oOpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HAYK.
Tema u BemectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE 0 MeToax MO3HaHHWS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust cMecei.

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

Xumnyeckasi popmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cocTaBa BemiecTB. OTHOcHUTENNbHAsE aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX e€AUHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTMHEHUH.

Du3NYEeCKUEe U XUMHUUYECKUE SBICHUS. XMMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHs] MacChl BEIIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJIOH, MpaBuiIamMu paboThl B JJaOOpaTOpuu M
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3nUecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE W KOHJEHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEUHU, MPOKAIUBAHUE
METHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHUE THAPOKCHUIA
meau (II) npu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosid meau (1),
U3Y4YEHUE CIOCOOOB Pa3JeNIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBaHUE,
BBITIAPUBAHUE, AUCTHWLIAIUA, XpoMaTorpadusi, MpoBEACHNUE OYNCTKH MTOBAPEHHOMN
CoNi, HaONIOJCHWE W  ONUCaHWE  Pe3yJbTAaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXpaHEHUsI MAacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKHUX BeLIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — anmeMeHT W mpocroe
BenlecTBo. HaxoxaeHuwe kuciopona B mpupone, (pu3MUeckue U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenne kucinopoaa. CrnocoObl
NOJIy4eHHUs] Kuciopoda B JabopaTopuu W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIiHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢h(deKT XUMHUECKON peaklnd, TePMOXMMUYECKUE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3IyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BelecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kuciotsr
Y COJIH.

Monsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10711 BelecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Posbe pacTBOpOB B mpuposie U B XKU3HU 4delioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuapl. Knaccuduxanus
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbie) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukauuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusd. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHuU. [loyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIoT.

Conu. HomeHnknarypa coseil. @u3nyeckue U XUMHUYECKHE CBOMCTBA COJIEH.
[Tomyuyenue counei.

['eHeTnueckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKAHUs KUCIOPOAa B BO3AyXe, MOJIyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W H3YyYEHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJICUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropeHus (mokapa), 03HaKOMJIEHHE C 00pa3iaMy OKCHJIOB M OTIMCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHME M U3Y4YECHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuaom meau (II) (BozmoxxHo
WCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOICHIE 00PA3I[0B BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pAcCTBOPEHHsS BEIIECTB C Pa3IUYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIACIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3INYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcunia meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KUCIOT C METajulaMu, peaKkui
HEUTpAIN3alMY, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOIO
MeTaJljIa IPYTUM U3 PACTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 110 TEME
«BaxHeiine KJ1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBfA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMHUYECKUX djemMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMpOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneesa. KopoTkonepuoanas u jiiuHHonepuoanas hopmsl [epuoanyeckoi
cucreMbl xumuueckux aneMeHToB J[. WM. Menneneesa. Ilepuonsl u TpyIimbl.
OU3NYECKNN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenaeneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUA paguyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [lepuoaunueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass CcBsa3b. KoBajieHTHast (MOJIIpHAsT YW HEMOJISIPHAs)) CBSI3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tporecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yyeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aMMOJICCTBHE
TUIPOKCHAA LHMHKA C pPAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHusl, COSUHEHHUS ).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXNpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIbHBIX TPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

duznka: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUYECKHE BEIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOIbI, MTOJIE3HbBIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAIBIUS U UX COCAMHEHUN
B COOTBETCTBUM C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

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

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJIAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukanuys XuMUuecKuX peakivii Mo pa3audHbIM MPU3HAKaM (TI0 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBomMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPATUMOCTH, IO
YYAaCTHIO KaTalu3aropa). DK30- U IHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKHE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonste 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBeCcUU. DAKTOPBI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEaKUMU M TMOJIOKEHUE XUMHUUYECKOTO

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

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUil ¢  HWCIOJIb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH cBsi3U. CTeneHp Auccounanui. CHUIIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO 0OMEHa. Y CI0BUS NMPOTEKAHUS PEAKIMH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(XJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSL  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IpoLEcca AUCCOLUAIIMH KUCIIOT, LIeJI0uel U cojiel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
NPU3HAKK TNPOTEKAHHMs peakuid HOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOUIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM (FOpEeHUe, pPEeaKuu pas3lIoKeHUs,
COCMHEHMsI), paclO3HaBAaHUE HEOPraHMYECKHX BEUIECTB C  IOMOIIbIO
KAauECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUECKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOJICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uiesnodamu). Xiopooaopod. ConsiHas KHUCIIOTa,
XMMHUYECKUE CBOMCTBA, IOJNy4YeHUWE, mNOpuMeHeHue. JlelictBue xjaopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIoBeKa. BaskHelme XJ10puabl U UX HaX0XKIEHUE B
IPUPOJE.

Oo6mast xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYecKue U XUMUYECKUE CBOKCTBA (0011IMe KaK MpeCTaBUTeNs
KJlacca KUCIOT U crnenrduyeckue). XUMHUUECKUE PEaKlMH, JISKAIue B OCHOBE
MPOMBIIIUVIEHHOTO CHOc0o0a MOMy4YeHusi CepHOM KucaoThl. [Ipumenenue cepHoit
kucaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbl M €€ COCAMHEHUW B MNpHUpojae. XUMHYECKOE 3arpsi3HCHUE
OKpYXaloIel Cpelbl COECOUHEHUSIMHU Cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHHUS.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIICHHS. A30T, paCHpOCTPAHEHHE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
bu3nYecKue 1 XUMUYECKHUEe CBOMCTBA, MOJMydyeHue U npuMenenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (QU3MYECCKUE U XHUMHYCCKUE
cBOiicTBa (0OmME Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHruEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATLHBIX YI0OpEHUH.
XHUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPOMHBIC
Moaudukauuu docdopa, puznyeckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKHUE CBOWUCTBA, MOJyUYCHUE.
Hcnonb3oBanue (hochaTroB B KauecTBE MUHEPATBHBIX YA0OPEHUIA.

Oo6mast xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHU OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALIUY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AcopOLus.
Kpyrosopor yriepoga B mnpupone. Oxcuubl yriepoaa, ux (uU3MYeCKUue u
XUMUYECKHE CBOMCTBA, JEHCTBUE HA J>KUBBIC OpPraHuW3Mbl, [OJy4YEHHUE U
npUMEHEHUe. DKOJIOTMYEeCKUe MpoOJieMbl, CBsI3aHHbIE ¢ OKcUaoM yriepona (IV),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHEe W XMMHUYECKHE CBOMCTBA, MOJYyYEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEJUITMHE, TPOMBIIIJICHHOCTH M CEIbCKOM XO035UCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTMHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOJAYKThI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OelikaxX, yriieBoJiax — U X
poJiM B JKM3HM YeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCTMHCHUH.

KpemHwmii, ero ¢usnyeckue W XHUMHUYCCKHE CBOKMCTBA, IIOJNyYCHHE M
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBINIUICHHOCTH. BakHEeHIHe cTpoWTeNbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. IIpobiembl 6€30macHOrO  MCIOJIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3I0B HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBCHHBIX PEAKIIUI Ha XJIOPUJI-UOHBI U HAOJIOJICHHUE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwIue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOIb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3IiaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3amMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 0OYTIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCIJIOThI, U3y4EHNE XUMHUUYECKUX CBOMCTB pa30aBIEHHON CEPHON KHUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
MpPOTEKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUxX
COEJIMHEHU (BO3MOKHO HCIIOJIb30BaHUE BUEOMATEPUAIOB), 00pa3liaMi a30THBIX
u ¢dochopHbIX yaoOpeHul, nojlydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHaka, MPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HMOH aMMOHHUS U
dbochar-uoH W U3yuEHHE TIPU3HAKOB UX MPOTEKAHUsA, B3aUMOJECHCTBHUE
KOHIIEHTPUPOBAHHOW a30THOW KHUCJIOTHI C MEIbI0 (BO3MOXKHO HCIIOIb30BaHUE
BHUJICOMATEPHUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (ymiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOIIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIyYEHHUE,
coOupaHue, paclio3HaBaHUE M M3YUYEHUE CBOMCTB YIJEKHUCIOTO rasa, MpoBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHWE C TMPOAYKIMEH CHJIMKATHOW HPOMBIIIJIEHHOCTH,
pelIeHre SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COETUHEHUSD).

MeTaJsibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckon cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTydeHUs MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U MPOMBIIIICHHOCTH.

[[{enounpie MeTambl: nonoxkeHne B [leproanueckoil cUCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJECHUE B MIPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl u
TUAPOKCUIBI HaTpusi M Kanus. [IpruMeHeHHe IIeNOYHBIX METaUIOB U HX
COCJIMHEHUMN.

[Ilenoyno3emenpHbIE METAUIBl MAarHUM W KaJbLUWW: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumuueckux 3yiemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOWCTBA MarHusi U



KaJiblusl. BaxkHeiiire coeJuHeHNs! KanbIus (OKCU, TUIPOKCU/I, colin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AsroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAecHWe B mpupoae. dDuszmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AM(OTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHS.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaxXOoxAeHuWe B mnpupoae. Dduznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, TuApoKcu bl U comu xxenesa (1) u sxenesa
(III), ux coctap, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMHU, H3y4YCHHE  PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJICUCTBUS OKCHIA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIUi HAa HOHBI: MarHus, KaJbIIUs, aTIOMUHMS, ITMHKA, xkene3a (II)
u xenesa (II), menu (II), HabGmromeHUEe M omHMCaHUE IPOIECCOB OKpAaIMBAHUS
MJJaMEHH MWOHAMU HATpusi, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieJ0BaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUA ATTFOMUHUS U
TUAPOKCHAA LIMHKA, PELICHUE JKCIEPUMEHTAIbHBIX 33/1a4 10 Teme «BaxHenume
METAJUIbl K KX COCIUHEHHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW XKU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOrax U OTPaBIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyKarouleh cpenbl (MpeesbHas I0mycTHMas
KOHLeHTpanus BeuecTs, aanee — [1JIK). Poias xumMun B pemieHun 3KoJI0ruuecKux
npooiem.

Xumuyeckuu IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepuabl).

Mesicnpeomemnuwle céasu

Peanuzanus MeXnpeaIMETHBIX CBA3€M MPU HM3YYEHHM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJNIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmume ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITBI.

®duszrka: MaTepus, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
PaINOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIIPOBOJHUKH, — JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, r'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIINYECKAas]
pemeéTKa, CruiaBbl, (PU3MUYECKUE BEJIMYMHBI, €IUHUIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yA0OPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHLHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MOJIE3HBIE
HCKOIIaeMbIe, TOTJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B XOJI¢ OOyYCHHsS] XMMHUU B €IUHCTBE y4eOHOW W
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIleCTBE TMpaBUJIaMd M HOPMaMHU IMOBEJIEHUS M CIHOCOOCTBYIOT MpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW IO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTprmoTH4YeCKOro BOCNMTAHUA:

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XUMHYECKOWM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM U OTEUECTBEHHOM XUMMM,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpax/JaaHCKOr0 BOCIIUTAHUS:

MPEJCTABJICHUS] O COLMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIECHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOUCCIIE0BATEIbCKOM, TBOPUYECKOM U IPYTUX BUAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BBIIOJIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37IaHUH YUE€OHBIX MMPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHHUIO U B3aUMOTIOMOIIT!
B MPOIIECCE ATOM yueOHOM AeSTENHHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJCHUE
M MOCTYNKH CBOMX TOBApHUIIEH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM OCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEICTABICHUS O BEUIECTBE M XMMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBIISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0aeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YHUTATENIbCKOW KYJBTYpPhI, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUUYECKUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIMPABICHHOCTH M YPOBHS OOy4YeHUs B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HaHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KH3HU, OCO3HAHWE MOCIHEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOsl, HAPKOTUKOB, KypeHus),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuud ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

S) TpPyA0OBOro BOCIIUTAHUS:

MHTEpEC K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil u TpyJa pa3aIudyHoro poja,
YBa)XEHUE K TPYAY U pe3ybTaTaM TPYIOBOM I€ITEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHusl C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMUMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOM CpEIE;

6) PK0JIOTrHYECKOro BOCIUTAHMS:

HKOJIOTMYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMWS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3MYEeCKOMY M TICUXHUYECKOMY 370POBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, IS OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTed HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B IO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJIbHOM IIPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yJbTaTOB BBIIEISAIOT 3HAYUMBIC IS
(dbopMUpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE MOHATHS (3aKOH, TE€OPHS, TPUHLIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbie
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX HpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (IT03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPhIE 0OECIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBS3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUS U
KpUTEpUH JJISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHMS,
CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JIenaTh BRIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TPOIECCE€ TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHbBIE TTPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTepU30BaTh CYIIICCTBEHHbIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHBOPEUHS B U3yUaEeMbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, 4 TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI 10 TPOBEPKE
MPAaBUILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HalJIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yibTar, (opMyJIUpOBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJyIaeMyIO0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIC
nocoOusi, pecypchl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4yHble METOABI U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuharpaMmmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH MH(POPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOTHON
CpEBbL.

KoMMyHHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:

YMEHHMsI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyx)naeMoi Tembl, (POPMyIMPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4K;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pE3yJbTaThbl  IO3HABATEJILHOU
JEATEIIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
PE3yJIbTaTOB BBINOJHEHUS] XUMHUYECKOTO IKCIEPUMEHTa (J1a00paTOpHOTO OIbITa,
nabopatopHOi pabOThI O UCCIIEA0OBAaHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB W COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PeryasiTuBHbIe yHUBeEpCAJIbHbIEe YUeOHbIE 1eliCTBUS:

YMEHUE CaMOCTOSTENIBHO OMNPENEATh LEIN JAESITEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3ppeKTUBHBIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaAMOCTOSITEIbHO COCTAaBJSATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIHSIX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOIO PE3YJbTAaTa 3asBICHHOM LW, YMEHUE
UCIOJI30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaraeMble B YCJIOBUH 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yJbTAaTOB [0 OCBOCHHUIO 0053aTE€IHHOTO
cCollepKaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



JNEUCTBUM, BHUABI JESITEIBHOCTH MO TMOJY4YEHUIO HOBOTO 3HAHWS, €ro
WHTEpIIpeTalnuy, IpeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX
CUTYyalUsIX.

K xonIy oOydenus B 8 kjiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC] OCHOBHBIX XMMHUYECKHX IMOHATHUM: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMEHa, 3K30- U SHJOTEPMUUYECKHUE PEAKIINH, TEIIOBOM P (DEKT peakiui,
AJIpO aToMa, dJIEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, paguyc aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHASI KOBAJICHTHAsI CBSI3b, MOHHAS
CBSA3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JIOJsl BelleCcTBa
(mporeHTHAsE KOHILIEHTpAIsi) B PacTBOPE;

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

e HCIMOJb30BAaTh XHWMHUYECKYIH) CHUMBOJMKY Ui COCTaBJIC€HHUS (OpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH IO
dbopmyiaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona JI. W. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHA ABOTrajipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3ju4aTh TMIOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OoNbIlIne TEPUOAbl, COOTHOCUTH O003HAUEHMS, KOTOpPbIE HMEIOTCS B
tabmune «llepuomnueckas cucrteMa XuMuYeckux diemeHToB J[. U
MeHneneeBay ¢ UHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIACCU(PUIIMPOBATh XMMHUYECKUE SJIEMEHTBHI, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY M COCTAaBY YYAaCTBYIOUIMX B PEAKIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMIA;

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

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOrO 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTCILHOMN IEATeTHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OOO0OIIEHUE, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAYyYHbIE METOJIbI
MO3HaHUs — HAOMIOJeHNE, M3MEpPEeHHe, MOICIHUPOBAHME, SKCIICPHUMEHT
(peanbHBIN 1 MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00paTOPHBIM
o0opyJOBaHMEM, a TaKXe TmpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoa M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCIMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (eHOI(PTATIEHH, METUIOPAHK

U IpyTHE).

K xoHIy 00ydenus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0KHOE€ BEIIECTBO, BAJIEHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYIECKasi CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAs,
MeTaJlTnyecKas ), KpucTtaindeckas pemeérka, Koppo3usi METaJJIOB, CIUIABHI,
CKOPOCTh XMMHUUYECKON PEAKINH, MPEACIbHO JIOMYyCTUMAas KOHIICHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH THU MTOHSITHUSA MPU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIUKY JUJII COCTaBJICHUS (opmyll
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIU;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy CO€IMHEHUU 1o ¢dopmysiaM, BHJ XUMUYECKON
CBs3M (KOBaJICHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyto (popmy Ilepuoamdeckoil CUCTEMBbI XHMHUYECKUX DJIEMEHTOB:
pazinuaTh MOHATHUS «rjaBHas mnoarpynna (A-rpynmna)» U «mnodouyHas
noarpynmna (b-rpynma)», manbie ¥ OOJdbIIME TEPUObI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  snpa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHSITH OOIHME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COEIMHEHUH B Mpejenax MajblX MNEPUOJIOB U
TJIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIIOBOMY 3G (}EKTy, MO0 M3MEHEHHIO CTENECHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, MOJTBEPXKIAs OMNUCAHUE
puMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHM;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIUIA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIICCTBAMU PA3JTMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHca 3THX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCCOBYIO JIOJI0 XHMHYECKOIo J3JIeMeHTa Mo ¢GopmyJsie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKON pEeaKIuy;

COOJTI0IaTh TIPaBHUIIA MTOJIB30BAHUS XUMUYECKOHN TIOCYI0H 1 Ta00paTOPHBIM
obopynoBaHHEM, a TakK)e TMpaBwia oOpalleHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIMSIMH TIO BBIIOJHEHHUIO J1A0OPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTJIEKUCIIOTro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPIKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUJI-, OPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEPAIIMH MBICIIMTEIIBHOM IEITSIBHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNEe, CHCTEMAaTH3alINIO, BBISIBIICHHE PUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JJII M3Y4YEHUsI CBOMCTB BEIIECTB M XUMHYECKUX
peakinii, E€CTECTBEHHO-HAYYHBIC METOJABI IO3HAHWS — HaOIIOICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (pEabHbII U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoaudecTBo 4acoB
Ne HanmenoBanmue pa3jiesioB u JyiekTpoHHbBbIE (IU(PPOBBIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThbI padoThbI
Paznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusg — BakHas 00/1aCcTh
€CTECTBO3HAHUS U
1.1 . 5 0 2 https://m.edsoo.ru/YNVIX660G
MPaKTUYECKON JIeATEIbHOCTH
YyeJIOBEKa
BemectBa u xuMuueckue
1.2 HI 15 1 0 https://m.edsoo.ru/ONNXR 1 VFQ
peakiuu
Hroro no pazneny 20
Paznen 2. Ba:kHelilne npeacTaBuTe/ I HEOPraHMYeCKUX BellleCTB
Bozayx. Kucnopoa. Ilonsarue
2.1 Y poa 6 0 0 https://m.eds0o.ru/D5BORTY30
00 okcuaax
Bonopoa. Ilonstue o
2.2 8 0 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX U COJISIX
Bopa. PactBoprl. Ilonsgrne
2.3 A p 5 1 1 https://m.edsoo.ru/M13I5KJBM
00 OCHOBaHMAX
OCHOBHBIE KIaCCHI
2.4 HEOPraHUYECKUX 11 1 1 https://m.edso0.ru/OTSASMOWT
COCIMHEHU I
Hroro no pazneny 30




Pasznea 3. [lepuoauyeckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1eMeHToB /[. U. MenpaeseeBa. CTpoeHue aToOMOB.
Xumuueckas cBsizb. OKNCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema
3.1 XUMHYECKUX 3JIEMEHTOB /. 7 0 0 https://m.edsoo.ru/TCBJBVWEZ
N. MenneneeBa. CtpoeHue

aToMa

XUMHUYECKas CBI3b.
OKHUCIIUTENBHO-

3.2 8 2 0 https://m.edsoo.ru/F6AOASDPF
BOCCTaHOBUTEJIbHBIE
peaxkuu
Hroro o pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHoe Bpems 3 0 0 https://m.edsoo.ru/KQBD02J69

OBILIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 08 > >




9 KJIACC

KoauuecTBO 9acoB

Ne HaumeHoBaHuUe pa3ieioB H TeM DJieKTpoHHbIE (U (PPOBBIE)
KonTpoabubie IIpakTnueckue
n/n NMPoOrpaMmblI Bcero o0pa3oBaTebHbIE PeCYPChI
padoThI padoThI
Pa3zgea 1. BemecTBo 1 XUuMH4YecKHe peakuuu
[ToBTOpeHue u yriyOneHue 3HAaHUA
1.1 P ey 5 1 0 https://m.edsoo.rut/EQETUT35Z
OCHOBHBIX pa3/IesioB Kypca 8§ Kjacca
OcHoBHBIE 32aKOHOMEPHOCTHU
1.2 P 4 0 0 https://m.edsoo.ru/AFN4LWG7U
XUMHUYECKHUX PEaKIIHii
DIEKTPOTUTHYECKAST TUCCOLIUAITHS.
1.3 P A it 8 1 1 https://m.edsoo.rt/KODURSOVV
XVMHYECKUE peakllii B pacTBOpax
Hroro no pazneny 17
Pazgen 2. HemeTa/IbI M HX COeTUHEHU ST
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.1 t P P 4 0 1 https://m.edsoo.ru/ZTN1F7001
aneMeHToB VIIA-rpynmsl. ["anorenst
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 https://m.edsoo.ru/P3DHMFB09
COETMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.3 aneMeHTOB VA-rpynmsl. A3ot, pochop u 7 0 1 https://m.edsoo.ru/VOXDOUX2S
WX COeIMHEHUS
OO01mast XapakKTepuUCTHKA XUMHUYSCKUX
24 aneMeHToB [VA-rpynmsl. Yriaepoa u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHUI U UX COSANHECHUS
Hroro no pazneny 25




Pa3gen 3. MeTaJlJIbI M MX COeAUHEHUS

3.1 ‘ OO01mue cBOWCTBa METAIIOB 4 ‘ https://m.edsoo.ru/GHV2L6NJ8
3.2 ’ Baxueliniie MeTaibl 1 UX COSTUHEHUSI 16 ‘ https://m.edsoo.ru/EFKQW9HZI
Hroro no pazaeny 20
Paznea 4. Xumus 4 OKpyKamomas cpeaa
BemecrBa 1 maTepuaisl B XKU3HA
4.1 3 https://m.edsoo.ru/TENBWEF7Y
YyeloBeKa
Uroro no pazaeny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacos
Ne Hara DJIeKTpOHHbIe U pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTelibHbIE pecypchbl
padoThbI padoThI
[Ipenmer xumuu. Pois xumun B
1 JKA3HU 4yesoBeka. Temna u 1 0 0 https://m.edsoo.ru/L62DS2CZR
BeIleCTBa
[TonsiTve 0 METOIaX MO3HAHUS B
2 1 0 0 https://m.edsoo.ru/9ZJAEW050
XUMHUHI
[IpakTrueckas padora Ne 1
«IIpaBuna paboTsl B
3 nabopaTtopuu U NpUEMBI 1 0 0 https://m.edsoo.ru/LSEW4353D
oOpareHus ¢ 1abopaTopHbIM
000pyI0BaHUEMY
YucTele BelIeCTBa U CMECH.
4 n . 1 0 0 https://m.edsoo.ru/6TME21FW8
Crnioco0nI paznieneHus cMecen
[TpakTnyeckas padora Ne 2
«Pa3nenenue cmeceit (Ha
5 A ( . 1 0 0 https://m.edsoo.ru/K3LSSMCRY
pUMeEpe OYUCTKU MOBAPEHHOM
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 0 0 https://m.edsoo.ru/BLS04WTB8
XUMHUYECKUE ATEMEHTHI. 3HAKU
7 (CUMBOJIBI) XUMHUYECKUX 1 0 0 https://m.edsoo.ru/AH3D4DNAX
AJIEMEHTOB
[IpocThie U COXKHBIE BENIECTBA 1 0 0 https://m.edsoo.ru/DXJBSTI9S
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0 https://m.edsoo.ru/IMOBJ3QZ5




10

11

12

3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB. XUMHUYECKAS
dopmyia. BaneHTHOCTh aTOMOB
XUMHUYECKHX JJIEMEHTOB

OTHoOcHUTENbHAsA aTOMHAs Macca.

OTHOCHUTENLHAA MOJICKYJIsIpHasd
macca

MaccoBas 1011 XUMHYECKOTO
JJICMCHTA B COCANHCHHNHA

https://m.edsoo.ru/IMC496F X6

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo.ru/GHV580OMVE

13

14

15

KomnuectBo BemecrBa. Moib.
MougnspHas macca

duznyeckre 1 XMUMUUECKHUE
SIBIICHHS. XUMHUYEeCKast peakuuga
HpI/I3HaKI/I " yCJIOBUSA

MPOTEKAHUS XUMUYECKUX
peakuun

https://m.edsoo.ru/368UNL5Y?2

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo.ru/N6DVNJKQOQ5

16

3aKoH COXpaHEHUsI MaCChl
BellecTB. XUMHUUECKUE
ypaBHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

Brramciaenus konuuecTsa,
MaccChl BEIIECTBA I10
YPaBHEHUSAM XUMUYECKUX
peaxkuuit

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukanmst xumuaeckux
peakiuit (CoeTnHeHNs,
pa3oKeHus, 3aMeIIeHHUs,
obMmeHa)

https://m.edsoo.ru/L480O7LAGB




19

20

21

M. B. JIoMOHOCOB — y4€HBI-
sHIMKIoneaucT. O0o0IEeHNe U
cucTeMaTu3alus 3HaHui

Kontponbnas pabora Nel mo
TeMe «BemiecTBa u XxuMnyeckue
peaxKum»

Bo3ayx — cMmech razos. Cocras

BO3yXa. KI/ICJ'IOpOI[ — JJICMCHT
H IIPOCTOC BCHICCTBO. Os3o0H

https://m.edsoo.ru/PIWARH3AB

https://m.edsoo.ru/ON62SNERU

https://m.edsoo0.ru/XONONRN 1P

22

Ou3nUecKre 1 XUMUYECKHE
CBOICTBa KHCIIOpO/a (peaKUU
oKucIieHus, ropeaue). [lonstue
00 okcugax

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0b! morydeHust
KHCIIOpPO/Ia B JIA0OPATOPUH U
MPOMBIIIJICHHOCTH.
IIpumenenne kuciopoaa

https://m.edsoo.ru/VJWB6A2RD

24

TemoBoit 3 pexT xumuueckon
peakuuu, MoHsATUE O
TEPMOXHUMHUYECKOM YpaBHEHUH,
9K30- U SHJOTEPMHUECKUX
peaxknusax

https://m.edsoo.ru/PNMKJZHKX

25

26

Tonnuso (HedTh, yroib U
MeTaH). 3arpsi3HEHUE BO3/1yXa,
CIOCOOBI €ro MpeAoTBpalleHUs

[IpaxTuueckas padora Ne 3 o
teme «llonmydenue u cobupanue
KHCJIOPO/Ia, N3y4eHHE €TO0
CBOMCTB»

https://m.edsoo.ru/USNYSUUW?2

https://m.edsoo.ru/5516UHX3R




27

28

29

Bomopoa — aneMeHT u npoctoe
BemecTBo. Haxoxaenne B
pupojie

dusnyeckrue U XUMUYECKHE
CBOMCTBA BOJIOpO/IA.
[Ipumenenue Bogopoaa

IloHATHE O KUCIIOTAaX U COISIX

https://m.edsoo.ru/WD392ACWB

https://m.edsoo.ru/0SZ28459R

https://m.edsoo.ru/TMWNIVC43

30

31

32

Crioco0bI morydeHus BOAOpoa
B JabopaTopuu

[TpakTiueckast pabota Ne 4 o
teme «[lonydyenue u cobupanue
BOJIOPOJIa, U3YUYCHHE €r0
CBOWCTB»

MounsipHbliii 00bEM ra3oB. 3aKOH
ABoraapo

https://m.edsoo.ru/C9TO9UCIP

https://m.edsoo.ru/SS3WAX33K

https://m.edsoo.ru/M3KSO10QDQ

33

Brraucienus o00néMa,
KOJINUECTBA BEIECTBA T'a3a 1o
€r0 U3BECTHOMY KOJIMUECTBY
BEIeCTBA UITH 00bEMY

https://m.eds00.ru/MXGOY304M

34

Brrauciaenust 00,EMOB Ta30B MO
YPaBHEHUIO PEAKIIMN Ha OCHOBE
3aKOHa 00BEMHBIX OTHOIIEHHH
ra3oB

https://m.edsoo.ru/9TQ8AXABY

35

36

duznueckre 1 XUMHUUECKHE
CBOMCTBA BOJBI

Cocrtas ocuoBanuii. Ilonstue 00
WHJUKATOpax

https://m.edsoo.ru/7JAOGFZK4R

https://m.edsoo.ru/IXB2W6IVL




37

38

39

40

Bopa kak pactBopuTeb.
HaCBIH_[eHHBIe 1 HCHACBIIIICHHBIC
pactBopbl. MaccoBas 10Jist
BELIECTBA B paCTBOPE

[TpakTtrueckas padora Ne 5 mo
teme «I[Ipurorosnenue
pacTBOPOB C ONPEIEIEHHON
MaCCOBOM J0JIel paCTBOPEHHOTO
BEILIECTBAY

KoHnTtponbhas pabora Ne2 mo
teme «Kucnopoa. Bogopos.
Boma»

OKcuabl: cocTas,
KJaccuguKanus, HOMEHKIaTypa

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/WXUKPAUOA

https://m.edsoo.ru/JM7935DRY

https://m.edsoo.ru/5STFSJINAY

41

[Tonyuenue n XuMu4eCcKue
CBOMCTBA KHCIIOTHBIX,
OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

https://m.edsoo.ru/8JAZ9YWS2

42

43

44

OcHOBaHUS: COCTaB,
KJaccuukanus, HOMEHKIIaTypa

[TonyueHnue u xXuMHU4eCKUe
CBOMCTBA OCHOBaHUM

KucnoTsr: cocTas,
KIaccu(uKals, HOMEHKIATypa

https://m.edsoo.ru/SU397HUSC

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK7

45

46

HOJ'Iy‘-ICHI/Ie U XUMHUYCCKHUC
CBOICTBA KUCJIOT

Conu (cpennue):
HOMEHKJIATypa, CII0COObI

https://m.edsoo.ru/Z2GCRN45W

https://m.edsoo.ru/ISNUIM9T]J




47

48

MOJTYYCHUS, XUMHUYECKUE
CBOMCTBA

ITpakTrueckas padota Ne 6.
Pemenue skcriepuMeHTaIbHBIX
3agau 1o reMe «OCHOBHbBIE
KJIACChl HEOPTaHUYECKUX
COEIMHEHUIN»

I'eneTnyeckas cBs3b MCKAY

KJIaCCaMHU HEOPTaHUYECKUX
COCIUHEHUN

https://m.edsoo.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31

49

O00011eHUE U CUCTEMATU3 AL
3HAHUM

https://m.edsoo.ru/STBUOEEYN

50

51

52

53

KonTponpsHas padora Ne3 mo
teMe "OCHOBHBIE KJIaCChI
HEOPTraHUYECKUX COCTMHECHUI"

[lepBbie MONMBITKH
KJIaCCU(PUKAIIUU XUMUYECKUX
anemeHToB. [IoHATHE O Tpynmax
CXOJIHBIX 3JIEMEHTOB
Ileproauueckuii 3aK0H U
Ilepuoanueckas cucrema
XUMHYECKHX deMeHToB /1. H.
Menpeneena

[lepronpl, rpymnIibl, HOATPYIIIBI

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.ru/COV3CC214

https://m.edsoo.ru/X9F1NR3US8

https://m.edsoo.ru/NOMWWIRXN

54

55

Ctpoenne atomoB. CocTaB
aTOMHBIX s1ep. M30Tomnbl

CTpOCHI/IC OJICKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB

https://m.edsoo.ru/IMUDOMRSH

https://m.edsoo.ru/T9SYNVE8B2




56

57

[Tepuoanueckoii cucremsi /. U.
Menneneena

XapakTepucTUKa XUMHIECKOTO
3JIEMEHTA 110 €ro MOJ0KEHHIO B
ITepuoanueckoii cucreme /1. U.
Meupeneena

3nauenue [lepuonuyeckoro
3aKOHAa JJI pa3BUTHUS HAYKU U
npaktuku. JI. I. MenaeneeB —
Y4€HBIN, IEJAror U rpakIaHuH

https://m.edsoo.ru/YIP0O4OMDX

https://m.edsoo.ru/SZD8XEQOP

58

PesepBHeIit ypok. O000IICHNE 1
CUCTEMAaTH3AIHsI 3HAHWH /
Bcepoccuiickas mpoBepovHas
pabora

https://m.edsoo.ru/ZCQTRPOSY

59

KonTtponpsHas padora Ne4 mo
teme «CTpoeHue aToma.
XuMuyeckas cBsizby /
Bcepocculickas npoBepoyHas
pabota

https://m.edsoo.ru/FTIZF99WF

60

DIIEeKTPOOTPULIATETLHOCTh
ATOMOB XUMHUYECCKUX DJICMCHTOB

https://m.edsoo.ru/HZA110EDS

61

62

HonHasg xuMuyeckas CBI3b

KoBasienTHas nonsipHas
XUMUYECKas CBSA3b

https://m.edsoo.ru/3SY 1RJKVI

https://m.edsoo.ru/EOL3MT2AE

63

64

KoBasieHTHas HenonspHas
XUMUYECKasl CBS3b

CrerneHp OKHUCIECHUSI

https://m.edsoo.ru/9Y VR3FUXI

https://m.edsoo.ru/RA6CVXM66




OKHUCIIUTENBHO-

65 1 https://m.edsoo0.1u/ZXNCA7DOZ
BOCCTaHOBUTEIIbHBIE PEAKIIUU

66 OKUCIATEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBusiit ypok. O0o0mIeHNE U
cUCTeMaTu3alys 3HaHUHU 110

67 H f 1 https://m.edsoo.ru/ARH7M35NF
teMe «CTpoeHue aToma.
XUMHYECKAd CBA3LY
PesepBurlil ypok. O000111€HIE

68 p YPOK iII e 1 https://m.edsoo.ru/7DNRBZ948
CUCTEMATH3AaLMs 3HAHUN

OBHLIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Ne
n/n

Tema ypoka

[Tepuonuueckuii 3aK0OH.
[Tepuonuueckas cucrema
XUMHYECKHUX 31eMEeHTOB /JI. .
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB XUMHUECKUX
AJIEMEHTOB TIEPBBIX TPEX
MIEPUOJIOB

KoauuecTBO 9acoB

KonTposabHubie

Bcero
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHbIe UG pPOBbIE
o0pa3oBaTe/IbHbIE PeCypChl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

Knaccudpukanus n
HOMEHKJIaTypa
HEOPTaHMYECKUX BEIECTB

https://m.edsoo.ru/ WTO1WRA20

Bunel XUuMHYeCcKOM CBSI3H U
THUIBI KPUCTATUTUNYECKUX
peLETOK

https://m.edsoo.ru/UI4Y5CFRV

KonrtponbHas padora Nel no
teme «IloBTOpeHue n
yriIyOJieHre 3HAaHUW OCHOBHBIX
paszenoB Kypca 8 Kiaccay
Knaccuukanus XumMuaeckux
peaKIuii o pa3IuYHbIM
MpU3HAKaM

[TonsiTue o ckopocTu
XUMHYECKON PEAKIIUU.

https://m.edsoo.ru/J4X87ZN212

https://m.edsoo.ru/X8XAE7E2]

https://m.edsoo.ru/6VLXCYY7N




IloHsiTHE O TOMOT€HHBIX U
IreTCPOTrCHHBIX PCAKIUAX

[TonsiTHEe 0 XUMHUYECKOM
paBHOBecHH. DaKTOPHI,
BIIUSIIOLIUE HA CKOPOCTh
XUMHYECKON peakinu U
MOJIOKEHUE XUMUYECKOTO
paBHOBECHs

OKHUCIIUTEILHO-
BOCCTAHOBUTEJIBLHBIE PEAKITUU

https://m.edsoo.ru/H4FH7NZNM

https://m.edsoo.ru/648 V11026

10

Teopus 3NEKTPOIUTUYECKON
nucconuanuu. CuiabHbIE U
cia0ble AJICKTPOTUTHI

https://m.edsoo.ru/2KCYCLZ16

11

12

13

14

HoHnHbIe ypaBHEHHS peakuui

XHUMHUYECKHE CBOMCTBA KHCIIOT
1 OCHOBAaHHUM B CBETE
MIpe/ICTaBICHHI 00
BJIEKTPOIUTUYECKON
JIHCCOIHAIIAN

XHUMHUECKHE CBOMCTBA COJICH B
CBETe MpecTaBIeHu 00
AJIEKTPOIUTAYECKON
JIHCCOIAIAN

[TonsTue o ruaponuse conen

https://m.edsoo.ru/VN2SBIN1R

https://m.edsoo.ru/SHH81 Y VXI

https://m.edsoo.ru/ETD5QTS4G

https://m.edsoo.ru/9JFRAVESW

15

OO000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH

https://m.edsoo.ru/FEEIZRMBG




16

17

18

[TpakTrueckas padora Ne 1.
«Pemenne
AKCIEPUMEHTAJIBHBIX 33721

Kontposnbnas padota Ne2 o
TeMe «DIIEKTPOIUTUYECKAast
aucconuanus. XUMHYECKre
pEeaKIu B PaCTBOPAX»
OO01mas xapakTepucTuKa
rajoreHoB. XUMHUYECKUe
CBOICTBA Ha IpUMeEpE XJI0pa

https://m.edsoo.ru/7VXTFHIJT4

https://m.edsoo.ru/9RKLZDNUX

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopon. ConsHast
KHCJIOTAa, XUMHWYCCKUEC
CBOWCTBA, MOJIyYEHHE,
MIPUMCHCHHE

https://m.edsoo.ru/CWVSHCD2M

20

[IpaxTnueckas padora Ne 2 o
teme «llonmyuenne cossHOM
KHUCJIOTBI, U3y4YECHHUE €€
CBOMCTB»

https://m.edsoo.ru/PVEXIYWEG

21

Berauciienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB JaH B
n30BITKE

https://m.edsoo.ru/4BISHO70F

22

23

OO6mras xapakTepucTuka
aneMeHToB VIA-rpynmsl

AnOTpOIHBIE MOJU(PHUKAIIUN
cepsl. Haxoxnenue cepsl u €€
COCIMHEHUH B IIPUPOJIE.
XHWMHYECKHE CBOMCTBA CEPBI

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8PO




24

25

26

27

28

29

CepoBopopon, cTpoeHue,
¢busnvecKkrue 1 XUMHYECKHE
CBOMCTBA

Oxcuppl cepol. CepHas
KHCIOTa, (U3NYECKUe U
XUMHYECKHE CBOICTBA,
MIPUMEHEHHE

XUMUYECKUE peaKklnu,
JeKalue B OCHOBE
MIPOMBIIIIJIEHHOTO CrIoco0a
MOJTyYEHHUSI CEPHOMN KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpYKarollIeu cpeibl
COEIMHEHUSIMH CEPBI
Boruncnenue maccoBoil nonu
BBIXO/Ia MMPOJYKTa peaKluu
OO6mras xapakTepucTuka
271eMeHTOB VA-rpynnsl. A3oT,
pacnpoCTpaHEHUE B IPUPOE,
¢busnyeckue 1 XUMHUYECKUE
CBOMCTBA

AmMHaK, ero pu3nveckue u
XMMHYECKHE CBOICTBA,
MIOJIy4E€HUE U IPUMEHEHHE

https://m.edsoo.ru/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976

https://m.edsoo.ru/HZAYESF13

30

[IpaxTuueckas padora Ne 3 o
teme «Ilomydyenne ammmaxa,
U3yYEHHUE €ro CBOHCTBY

https://m.edsoo.ru/JORP64IF]




31

32

33

34

35

A3o0THas kucnora, eé
¢busnvecKkrue 1 XUMHYECKHE
CBOMCTBA

Hcnonb30BaHue HUTPATOB U
coJieil aMMOHUS B Ka4ecTBe
MUHEPAIBHBIX YI00PEHHUIA.
XUMHUYECKOE 3arpsAI3HEHUE
OKpYKarolleu cpeibl
COCAMHEHUSIMH a30Ta
®ocdop. Oxeun pochopa (V)
u hochopHas KUCIIOTa,
(du3nUecKre U XUMUYICCKUE
CBOMCTBA, IOJIy4CHUE

Hcnons3oBanue pocdaros B
Ka4eCTBE MHUHEPAIbHBIX
ynoopeHuit. 3arps3HeHne
MIPUPOIHOM cpenbl hocdaTamu
Yrnepon, pacnpocTpaHeHue B
npupoae, GpuzndecKue u
XHUMHYECKHE CBOICTBA

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB

https://m.edsoo.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3IHU65V

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcupl yraepoja, ux
¢bu3znuecKkrue 1 XUuMUYEeCKHe
CBOMCTBA. DKOJIOTHYECKHUE
MPOOJIEMBI, CBSI3aHHBIE C
okcuaoM yrieposa (IV)

https://m.eds0o0.ru/OXQAPGNCF

37

VYrospHasa KACIOTa U €€ COJIU

https://m.edsoo.ru/OHQHDG6IPA

38

[IpakTuyeckas padora Ne 4 o
teMme "[lonydyeHue yriekuciaoro

https://m.edsoo.ru/G2HZXQGCS8




39

raza. KauectBeHHas peakius
Ha KapOoHaT-HOH"
[TepBoHavanpHbIC TOHITUS 00

OpraHM4Y€CKUX BEIIECTBAX KakK
0 COCAUMHCHUAX YyriiepoJa

https://m.edsoo.ru/30TIZ109Z

40

41

42

43

44

45

Kpemuuii u ero coeguHeHus

[TpakTrueckas padora Ne 5.
Pemenue skciepuMeHTATBHBIX
3a7a4 no teme «BaxHeimue
HEMETAJUIbl U UX COCTUHEHU S

KonTponbnas padora Ne3 mo
TeMe «BakHelre HeMeTauIbl
U UX COCTUHECHUS

OOw1ast xapakTepucTHKa
XUMHYECKHUX 3JIEMEHTOB —
MeTauloB. Merayundeckas
CBA3b U METaJIMYECKast
KPUCTAJUINYECKasl PELIETKA.
PusnyecKue CBOMCTBa
METaJUIOB

XHMMHUUYECKHUE CBOMCTBA
METaJUIOB.
DNEKTPOXUMHUECKUN Psijt
HaIpsHKEHUH METaJUIOB

O0111e crnocoObl MOTYYSHHS
MeTauioB. CIiaBbl.
Brruucnenus no ypaBHeHUsIM
XUMHUYECKUX PEAKIUH, €CIIH

https://m.edsoo.ru/75JXNHOI8

https://m.edsoo.ru/O7ES8DOD7Z

https://m.edsoo.ru/S85J9UGH3

https://m.edsoo.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.eds00.ru/G54GDQI2D




OAVH U3 pCarcHTOB COACPKUT

IPUMECH

46 [TonsiTHE 0 KOPPO3UK METAILIIOB https://m.edsoo.ru/4AFIGDOWOW

47 II{enouHble METAIIITBI https://m.edsoo.ru/X1B4BPUW?2
OKCHIBI U THAPOKCHUALI HATPUS

48 g APOKCIILET Hatp hitps://m.eds00.r/Q4DX0G3U9
H Kaus
[IenouyHO3eMENIbHBIC METAIIIIBI

49 . . https://m.edsoo.ru/REOCDYO0K6
— KUIBLUHA U Marsui
Baxueiimme coequHeHus

50 https://m.edsoo.ru/CJRO6CMZA
KaJIBIIHAS
O00011IeHIE U CUCTEMATU3AIUS

51 . https://m.eds0o0.ru/O5PXGG1BE
3HAHUI
JKECTKOCTh BOIBI U CIIOCOOEI €€

52 https://m.edsoo.ru/ WEMBFTTTP
yCTpaHeHUs
[IpakTuueckas padborta Ne 6 o

53 Teme "JKECTKOCTE BOIBI U https://m.edsoo.ru/NFIROKBS8J
METOJIbl €€ ycTpaHEeHUs "

54 AmroMuHNH https://m.eds00.ru/9ZJSRDITV
AMdoTepHbIe CBOMCTBA OKCHIA

55 (orep A https://m.edsoo.ru/NISKIIOJ5
Y THIIPOKCHJIA

56 Keneso https://m.edsoo.ru/F20NJR5SR
OKcHABI, THAPOKCUAELI M COJIH

57 A P g https://m.edsoo.ru/IRTUBLAMP
xene3a (II) u sxenesa (I1I)
O0001IeHre 1 cCUCTEMAaTU3AIIHS

58 o https://m.edsoo.ru/NAON6HGKZ
3HAHUHI
ITpakTuyeckas pabora Ne 7.

59 https://m.eds00.ru/ZN7G0QSMX

Pemenue OKCIICPUMCHTAJIbHBIX




60

61

62

3a1ad4 1o teme «Baxkueiimue
METAJUIbl U UX COEIUHEHUS)

Brruucienus mo ypaBHEHHUSIM
XUMUYECKUX PEAKIUH, €CIIH
OJIMH U3 PEareHTOB JaH B
M30BITKE W COACPIKUT
npuMecu. Beraucienus
MacCOBOM J0JIY BEIXOJa
MPOAYKTa pEaKIuu
O00011IeHNE U CUCTEMATU3AIUS
3HaHUHI

KonTponbnas padora Ne4 no
Teme «Baxuelme MeTaisl 1
UX COCTUHECHUS

https://m.edsoo.ru/AYD2HESIY

https://m.edsoo.ru/B§T9VTKOP

https://m.edsoo.ru/703C804GN

63

BemectBa u marepuassl B
MOBCEIHEBHON KU3HU
YyeJioBeKa

https://m.edsoo.ru/OFI32JMT0

64

65

XHUMUYECKOE 3arpsi3HEHUE
OKpYKaroIleu cpeibl
Ponp xumuu B penieHun
AKOJIOTHUECKUX MPOOIEM

https://m.edsoo.ru/9ANGYEYQI

https://m.edsoo.ru/180Q203Y28

66

PesepBubIil ypok. O6001eHE
MU CUCTEMAaTu3alus 3HaHu!

https://m.edsoo.ru/DT1BAS5U4

67

68

PesepBubIil ypok. O600meHe
MU CUCTEMAaTH3alys 3HaHU!

PesepBHriit ypok. O6001eHIe
U CHCTEMAaTU3alus 3HAHUH

https://m.edsoo.ru/P52TJZNXV

https://m.edsoo.ru/TMK36TJZG
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBEePsSIEMOro
pe3yabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1

IIo Teme: ((HepBOHa'-IaJII)HI)IG XUMHNYCCKHUEC ITOHATHUA»

1.1

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOPOAHAasT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJSipHAas Macca, KOJHYECTBO
BELIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JI0Ji1 XMMHYECKOTO
JJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, XUMHUYECKash peaKkius,
KIacCUPUKALMS ~ peakIMii: peakiuu  COCAMHEHUs, PpPeaKIuu
pa3NoKEHUs, pPEaKIUH 3aMelIeHHs, peakluu OOMEHa, HK30- H
SHJOTEPMUUYECKHUE PEAKINH, TeTIOBOK 3 EKT peakiuu, pacTBop,

MacCcCoOBas J0JIA BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/ISI) B pacTBOpPC

HWIUTIOCTPUPOBATE B3aUMOCBS3b OCHOBHBIX XMMHUYCCKHUX MMOHATUU U

MPUMCHATH OTHU MMOHATHUA IIPU OITMUCAHHUU BCUICCTB U UX npeBpameHm‘/'I

1.3

HCIIOJIb30BATh XMMUYCCKYHO CUMBOJIUKY IJIsSI COCTABJICHUA (bopMyn

BEIIECTB U YPABHEHUN XUMHYECKUX PEAKIUN

1.4

PaCKpbIBaTb CMBICII 3aKOHOB COXpPAaHCHHA MacCChl BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSAPHOI'O YYCHUS, 3aKOHa

ABorazipo

L.5

1.6

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

COCOINMHCHUAX

KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKHUEC pPCaAKIUU (HO qucily U COCTaBy

YYacTBYIOUIMX B PEAKIMH BEIIECTB, M0 TEIIOBOMY 3P (HEKTY)

1.7

BBIUUCIIAT OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYK) MAacChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIYHCIISTH MAaCCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa 1Mo (popmylie

COCIMHEHUS,

BBIUUCIISATH MACCOBYIO JIOJTIO BEUIECTBA B PACTBOPE

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

[To Teme: «BakHelume npeacTaBUTETN HEOPIraHUIECKUX BEIIECTB

pacCKpbeIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MTOHSATHH: OKCH I,

KHCJ10Ta, OCHOBAaHUC, COJIb

2.2

OIpCACIIATh IPHUHAAJICIKHOCTh BCIICCTB K OHpe,Z[eJIéHHOMy KJIacCy

coeanHeHui 1o Gpopmynam

2.3

KJIACCU(PUIIMPOBATh HEOPTAaHMYECKUE BEIIECTBA

24

2.5

2.6

XapakTepu30BaTh (OMHMCHIBATh) OOLIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMHCAHUE NTPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOUIMX  XMMHUYECKHUX
peakuuii

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOT'O0 COCTaBa, BO3MOYKHOCTU IPOTEKAHHSI XMUMHUYECKUX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

ClieIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIol U
abopaTOpHBIM O00OpPYJOBAaHUEM, a TAaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIUSIMHU TIO BBITTOTHEHHUIO
na60paT0pme XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOA), TPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUUYECKUE HKCIIEPHUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB IIEIOYEH M KHCIOT C TOMOIIBIO

WHMKATOPOB (JaKMyc, (heHosnTanent, METUIOPaHK U IpyTHUE)

2.7

MIPOBOJIUTH PACUYETHI IT0 YPABHEHUIO XMMUYECKON peaKkIuu

[Io teme: «llepmognueckuit 3akoH u Ilepumonmueckass cucrema
xumuyeckux sneMeHToB J[. M. MengeneeBa. CtpoeHue aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PaACKpPBIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX TOHSTHH: AApO atoMa,

BHCKTPOHHLIﬁ clion aToMa, aTOMHas 0p6I/ITaJ'IL, paauyc aroma,




XUMHYCCKaA CBA3b, MOJIApHAss W HCHOJIpHAsA KOBAJICHTHASA CBA3b,
OJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKUEC 3JICMCHTBI

33

34

OIMCHIBATh U XapaKTepu30BaTh TabamuHyto Gopmy Ilepuoanaeckoii
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3iuyaTh IOHITHUSA «IJIaBHas
noarpynmna (Arpynma)» u «mnobouynas mnoarpynmna (brpymma)y,

«MaJiple» U «OOJIbIINE)» 11(510)5(018331

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

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAU€HHs, KOTOphIE HMEIOTCS B  Tabnwmie
«lleppoguyeckas  cucrema  XUMUYeCKHX  anemeHToB .M.
MeHieneeBay ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHsI aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj sjapa, o0Ilee 4YHCIo

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

HCEOPraHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XUMUYECKasi PEAKIUD)

1.1

PaCKpBIBATE CMBICJI OCHOBHBIX XHWUMHYECKUX TIOHSTHM: pacTBop,
OJICKTPOJHUTBI, HEIJICKTPOJIHUTBI, SJICKTPOJIUTUYCCKAA AUCCOUUAINA,
p€aKkuu MOHHOT'O O6MeHa, KaTaJm3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIC n HCO6paTI/IMBIe pCaKkiuu,
OKHCIIUTCIBHOBOCCTAHOBHUTCIIbHBIC pc€aKkuuu, OKHCIIHUTEIIb,
BOCCTAHOBUTCIIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIIN,

aM(pOTEepHOCTh, XHUMHYECKas CBA3b (KOBAJCHTHAs, WOHHAs,




1.2

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

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUYCCKHX MMOHATUH H

MNPHUMCHATH OTU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJISITh YPaBHEHUS IJIEKTPOJUTUUYECKON NTUCCOIMALUUA KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAIIEHHBIE YpaBHEHUS peakiuil

HUOHHOTO OOMEHA

1.4

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MIOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCca 3TUX peakuuit
MIPOBOAMUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKOM peakiiuu

[To temam: «Hemeramnsl U uxX coeauHEHUs» U «MeTamipl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHCHIBaTh) 0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOTBEPKIAT

OIMMCAHUC TIPUMCPAMH MOJICKYJIIPHBIX W HOHHBIX ypaBHeHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.2

2.3
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COCTAaBJIATH YPABHCHU A peaKuHﬁ, MOATBCPKAAOIUX CYIIECCTBOBAHNC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MIPOTHO3UPOBATH CBOMCTBA BCICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMHUYCCKHUX HpCBpaHICHI/Iﬁ B pas3JIMYHbIX

YCIIOBHSIX

ClieIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIoi U
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TAaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHSIMH IO BBITIOJTHEHHIO
na60paT0prlx XUMHYCCKUX OIBITOB IO IMOJIYYCHUIO U CO6I/IpaHI/II-O

ra3006paSHLIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOTO ra3a)

2.5

OpOBOAWUTE pPE€aKOWH, IMOATBCPKIAAIONINEC Ka4eCTBEHHLIA COCTaB
pa3MUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XIOpPHU-,
Opomun, womua, kapOoHat, Qocdar, cummkar, cynbdar,
TUIPOKCUJIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MIPUCYTCTBYIOLIUE B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB

ITo Teme: «XuMHs 1 OKpy>Karolas cpeia»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMH4Yeckux moHatuil: [IJIK

BCIICCTBA; KOPPO3HA MECTAJIJIOB




3.2

MPUMEHATh OCHOBHBIE ONEPAIlMU MBICIUTEIBHOU AEATEIBHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMAaTHU3aIHIO,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUIsI H3YUYCHHS
CBOMCTB BEIECTB U XUMHUYECKHUX PEAKIIUN; €CTeCTBEHHOHAYYHBIC
METOJIbI TIO3HAHUS — HAOIIOACHHE, W3MEPEHUEe, MOCIUPOBAHUE,

AKCTIICPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS

[IepBoHavanbHbIe XUMUYECKHE TOHATHUS

[Tpenmer xumuu. Poip XxuMuu B )KM3HU 4eJOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemrecTtBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE

BCIIICCTB

ITonsTHE 0 METOAAX MTO3HAHUS B XUMHU. UHCTHIE BEIIECTBA U CMECH. Crioco651

pas3neneHus cmecen

1.3

1.4

ATOMBI U MOJICKYIJIBI. Xumuueckue diaeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe H CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’ICKynﬂpHOG YUCHUC

XuMuueckas Q)opMyna. BaneHTHOCTE aTOMOB XHUMUUYECKUX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BCIICCTB. OtHocurenbHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHAd Macca. MaccoBasgs J07s1 XHMHUYECKOTO

9JICMCHTa B COCJMHCHHUH

1.5

1.6

KomnuectBo BemectBa. Monbs. MossipHast macca. B3auMocCBs3b KOJIMYECTBA,
Macchl M YHMCIIAa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacuérbl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

Pu3nyecKkue U XMMUYECKHE sABJICHUSA. XMMHUUYECKas PEAKUA U €€ IPU3HAKU.
3aKOH  COXpaHEHMs  MacChl  BEHIECTB.  XUMHYECKHE  YPaBHEHHS.
Knaccugpukanuss  XUMHYeCKMX  peakiMi  (COeIMHEeHMs,  pa3ioXkKeHus,

3aMelleHus, ooMeHa)

1.7

XWMHUYECKUN OKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
mpaBUJIaMy pabOTHI B T1ab0paTopuu U MpruéMaMu 00palieHus ¢ 1ab0paTOpHBIM
o0opyioBaHHEM, HM3YYCHHE W ONHCaHWe (U3UIECKUX CBOWCTB 0OOpa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHHe (u3udeckux (TUIaBIEHUE BOCKA,
TasiHHE JIbJ1a, PACTUPAHKE caxapa B CTYIKe, KHTIEHWE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKHX (TOpeHHe CBEYM, MPOKAIMBAHME MEIHOM MPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHUCIOTOW) SIBICHHWM, HAOMIOJCHWE W OIHMCAHHE
NPU3HAKOB TMPOTEKAHUA XHUMHUYECKUX peakIuil (pas3lokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOPHIOM Oapus, pa3joKEeHHE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOCICTBUE Kele3a C paCTBOPOM




conu Meau(Il), uzyuenmne cnoco6oB pazaenenus cMecei (C TOMOIbI0 MAaTHHUTA,
(GwIbTpOBaHKE, BHITAPUBAHKE, AUCTUILISIM, XpoMarorpadus), IpoBeIeHUE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPe3yJIbTaTOB
MPOBE/ICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaCChl, CO3/IaHUE

MoOJIeJIe¥ MOJIEKYJI (IIApOCTEPIKHEBBIX)

Baxueiine npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razos. CocraB Bo3nyxa. Kucinopon — anemeHT U mpocroe
BemlecTBo. Haxoxxnenue kucinopoaa B nmpupojae, Gpusnueckue U XMMUYECKHUE
cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenne xucnopona. CrocoOb
HOJY4YeHUs KHUCIOpoAa B J1abopaTopuu M IMpoMblluieHHOCTH. Kpyrosopor

Kucinopoza B npupoze. O30H — aoTponHas MoaAupUKaLus KUCI0poaa

2.2

TermnoBoii 3¢p(eKkT XUMUYECKOW peaknuu, TePMOXHMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJIOTEPMUYECKHE peakluu. TOIIMBO: yroib U METaH. 3arps3HEHUE

BO3JlyXa, YCUJICHHE TTAPHUKOBOT0 3 PEKTa, pa3pylICHUE 030HOBOTO CIIOS

2.3
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2.5

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue Boopoaa B MpUpo/Ie,
busnyeckue M XUMHUYECKHUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI IOy4EHHUSI.

Kucnotsl u conmu
MossipHblil 00bEM ra30B. Pacy€Tbl Mo XUMHUYECKUM ypaBHEHHSM

®usnyeckue cBoiicTBa BoAbl. Boma kak pacrBoputens. PacTBopsl.
Hacpliiennple 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEHIECTB B BOJIE.
MaccoBass fons BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Posib pacTBOpoB B MIPUPOJIE U B KU3HU yenoBeka. KpyroBopor
BOAbl B TMpUPOJE. 3arpsi3HEHHE MpUPOAHBIX BOJA. OXpaHa M OYHUCTKA

IIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanus neoprannuecknx coenuuennit. Oxcunpbl. Knaccudukanms
OKCHJIOB: colieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) U
HecoseoOpasyromue. Homenknarypa okcunoB. @u3zndyeckue U XMMHUYECKHE

CBOMCTBa OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

OcnoBanus. Kiaccudukanus oOcCHOBaHM: IMIENOYM U HEPACTBOPHUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMUYECKHE CBOMCTBA
ocHoBaHui. [loryyenne ocHOBaHUM

Kucnoter. Knaccudpukanusa kucnor. Homenkiarypa kucinor. ®dusznueckue u

XUMHUYECKHE cBoiicTBa KucaoT. Psan aktuBHocTth MetaiuioB H.H. bekxerosa.

[Tomyuyenue kucnot




2.9

2.10

2.11

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

[Tonydenue coineit
['eHeTnyeckas cBSI3b MEXAY KJacCaMHU HEOPTraHMUYECKUX COCIUHEHHM

XVMMUYECKUN JKCIIEPUMEHT: KAYECTBEHHOE OIPENEICHUE COIEP/KaHUs
KHCJIOpOJia B BO3JyXeE, MOJlyYeHUE, coOMpaHue, pacliO3HaBaHUE U U3yUEHUE
CBOWCTB KHUCIJIOPOJ1a, HAOJIIOJCHUE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMS U IIPEKPAILEHUs TOPEHUs (1105Kapa), O3HAKOMIIEHHUE C
o0Opa3llaMu OKCUJOB M ONKUCAaHHE HUX CBOWCTB, IOJYy4YeHHE, COOUpaHUE,
pacro3HaBaHME M M3Y4YEHHE CBOWCTB BOJOpOJa (FOPEHHUE), B3aUMOJEHCTBUE
BOZlOpoJa  C OKCHJIOM meau(1l) (BO3MOXKHO UCIIOJIb30BaHUE
BUIEOMATEPHAJIOB), HAOIIOACHNE OOpa3LOB BEUIECTB KOJUYECTBOM | MOJb,
UCCIICIOBAaHUE OCOOEHHOCTEH  pacTBOPEHHMs BEIIECTB C  PA3JIMYHOM
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOM MacCOBOM
J0JIEl PacTBOPEHHOIO BEILECTBA, B3aUMOJCHCTBUE BOABI C METaJuIaMU
(HaTpueM U KajblieM) (BO3MOXKHO HCIOJIB30BAHUE BHJICOMATEPHAIIOB),
OIPECIICHUE PAaCTBOPOB KUCJIOT M IIENOYEH € IIOMOIIBI HMHIMKATOPOB,
UCCIIEIOBaHNE 00pa3OB HEOPraHWYECKHX BEIIECTB PAa3IUYHBIX KJIACCOB,
HaOJroleHue W3MEHEHUsT OKPACKM MHIMKAaTOpOB B pacTBOpax KHUCIOT U
nienouel, uzyuenue B3aumopeiicteus okcuna meau(Il) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCIOT C METalUlaMM, PEAKUUN HEUTpaln3alMH, IOJy4YEeHUE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOT0 MeTajyla JpYruM H3
pacTBOpa COJIH, pELIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHeimune

KJIaCCbl HCOPTaHNYCCKUX COGHHHCHHﬁ))

3.1

[Iepnoanueckuit 3akoH u [lepuoandeckas cucTeMa XUMUYECKHX JJIEMEHTOB
J.N. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBpie MOMBITKM KIACCH(PUKAIUU XUMHUYECKUX dJIeMEHTOB. lloHsTne o
TPYIIax CXOAHBIX JIEMEHTOB (IIEJIIOYHBIC M IIETOYHO3EMENIbHBIC METAJLIHI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyroT amM(pOTepHBIC

OKCHUABI U THAPOKCHUIBI

3.2

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucTeMa XUMHUYECKHUX JIJIEMEHTOB
JA.UN. MengeneeBa. KopoTkonepuoanas © JUIMHHONEPUOAHAS  (OPMBI
[Tepuoanueckoit cucrembl xumuueckux odieMeHtoB J[.M. Menneneena.
[leproael u rpynnsl. PU3NYECKUI CMBICT MOPSAIKOBOIO HOMEpPA, HOMEPOB

NIEpHO/Ia Y TPYIIIbI JIEMEHTA
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3.5

Crpoenue aromoB. CoctaB aTOMHBIX siep. M3oTonsl. DnexkTponbl. CTpoeHue
JIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepuonnueckoii cucremsl .M. Menaeneea. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTa 1O ero nojoxxeHuto B [lepuoauyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYIINaM U IEPUOIAM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs HaykHu W npakTuku. [[.1. MennaeneeB — y4y€HbIi U
rpakaHuH

Xumudeckass CBs3b. KoBajeHTHass (MOJspHAs MW HEMOJSApHas) CBA3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYSCKHUX 3IeMEHTOB. IoHHAs CBSI3h

3.6

3.7

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCeaKkuunu. HpOHCCCI)I

OKHCJICHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4eHHE OOpa3lOB BELIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE TMIPOKCHJA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEJI0YEH, IIPOBEIECHUE OIBITOB, MWILIIOCTPUPYIOLIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pC€aKuuu pa3jIoKCHUA, COC,I[I/IHSHI/ISI)

9 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xumundeckas peakuus. [lopropenue

1.1

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucTeMa XUMHUYECKHX DSJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
XUMHUYECKHX DJIEMEHTOB IEPBBIX TPEX IEPUOJNOB, KNS, KaldbLUsl U HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIeMEHTOB B [lepuoanueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJbl XUMUYECKOW CBSA3M. THIBI KPUCTAITIMYECKHX
pEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON
pemETK M BHJA XUMHYECKOH cBs3u. Kiaccudukanus m HOMEHKIaTypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHUaJbHas). XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMUXCS K Pa3IMYHBIM KJIaccaM HEOPTaHMYECKUX

COG}IHHGHHfl, FCHECTUYCCKAA CBA3b HCOPraHMYCCKNX BCUICCTB




1.3

Knaccudukanus XuMUYeCKUX peakiMid 1Mo pa3MUuHbIM NMpU3HAKaM (110 YHUCITY
U COCTaBy yUYacCTBYIOIIMX B pEaklMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, mo
U3MEHEHMIO CTETICHEeH OKHMCIICHUS XUMHUYECKUX 3JIEMEHTOB, 10 00paTHUMOCTH,
0 Y4YaCTHIO Karamu3aropa). OK30- M JHIOTEPMUYECKHE pPEaKIuH,

TEPMOXMMHUYECKHE YpaBHEHUS. [[OHATHE O CKOPOCTU XMMHUUYECKON PEAKIIUU

1.4

1.5

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonstue o
TOMOTEHHBIX M TETEPOreHHBIX peakiuix. lloHsATHe 0 XHMHYECKOM
paBHOBecHH. DakTOphl, BIMAIONIME HA CKOPOCTh XUMHUYECKOW PEaKIHHd U

IMOJIOKCHHNE XUMHUYCCKOI'0 paBHOBECHUS

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE  PEAKLMH,  JJEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH € MCIOJb30BaHUEM METOJIa

AJIEKTPOHHOTO OajlaHca

1.6

Teopus MeKTPONUTUYECKON AUCCOLMAMU. DIEKTPOIUTHI U HEAIEKTPOIIUTHI.
KaTtuonsl, aHnonbsl. MexaHu3m AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
XuMu4eckou cBsizu. Crernenpb aucconnanuu. CUabHbIC U CIa0ble JIEKTPOJIUTHI.
Peakiiun monHoro oomMeHa. Y cloBUs MPOTEKaHUS peaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpalIéHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOWCTBa KHUCIOT,
OCHOBaHMW U CONe B CBeTe IMPEACTaBICHUH 00 AIIEKTPOIUTHIECCKON

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

1.7

XUMHUUECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAUTMYECKHX
peIETOK HEOPraHUYECKUX BEIECTB — METANIOB M HeMeTaylsioB (rpadura u
ajyiMaza), CIO0XKHBIX BEUIECTB (XJOpHJa HATPHs); UCCIET0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3JEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHUE  BJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILIECTB, Ipoliecca
JMCCOLMANY  KUCIIOT, Inenodeil M coiel (BOSMOXKHO MCHOJIBb30BaHHE
BUEOMATEPHUAJIOB); TPOBEJACHUE ONBITOB, HUIIOCTPUPYIOMNX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3zoBaHHe OcajKa, BbIIEJICHHE rasa,
o0pa3oBaHue BOJbI); ONBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peakluil (rOpeHHe, peakluu pa3ioKeHHs], COEAUHEHUS);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

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

Hewmeramnsr 1 ux COCIMHECHUA

2.1

O6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,

XAapaKTCPHBIC CTCICHHU OKHCJIICHUA. CTpOCHI/IC n (I)I/I3I/I‘ICCKI/IG CBOMCTBa




MPOCTHIX BEIIECTB — TaJION€HOB. XMUMHUYECKHME CBOMCTBAa Ha IPHUMEpPE XJopa
(B3auMoJIeliCTBHE C MeTa/lllaMi, HEMETaJUIaMH, LIeJI04aMH). XJIOPOBOJOPO/I.
ConsiHasg  KHMCJIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4YE€HHE, IPUMEHEHUE.
JelictBue xJiopa W XJOPOBOJOPOJA HAa OPraHu3M 4YejoBeka. Baxkueilmue

XJIOpUAbI U UX HAXO0XICHUC B IPUPOALC

2.2

2.3

2.4

2.5

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC cTeNeHH OKucaeHuss. CTpoeHue 1 (PU3NIECKUE CBOMCTBA
IOPOCTBIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIE MOAM(HUKALNIN
KHCJIOpO/ia M cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
q)HSI/IqGCKI/Ie A XUMHYECKHE CBOMCTBA. OKCI/IIII)I CCPbl KaK MPEACTAaBUTCIN
KHUCTIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3MUECKUe U XMMHUECKHUE CBOWCTBA
(o0mue Kak mpeacTaBUTENs Kilacca KUCIOT U crenuduueckue). XuMUYECKHUe
pEaKIMy, JekKallue B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJyueHHs] CEPHOM
KHCJIOTHI. HpI/IMCHeHI/IC. Comnu CCpHOﬁ KHCJIOTBI, KQ4YC€CTBCHHAA pPCaKIusd Ha
cyibdar-uoH. Haxoxmenue cepel 1 e€ COSTUHEHUN B IPpUPOJie. XUMUYECKOE
3arps3HEHUE OKPYIKAIOIIEH CpeIbl COSNMHEHHUSIMHA Cephbl (KUCIOTHBIE JTOKIH,

3arps3HEHUC BO3AyXa U BO)IOéMOB), CII0COOBI €T0 MpCaOTBpallICHHA

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapakKTEpHbIE CTENEHU OKHUCIECHUA. A30T, pPACIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMuieckue cBoiictsa. KpyroBopot azora B mpupoe.
AMMuak, ero ¢u3MYecKue U XHUMHUYECKHE CBOMCTBA, MOJy4YEHHE U
npuMeHeHne. CoiaM aMMOHUS, WX (U3MYECKHMe U XUMHUYECKHE CBOICTBa,
npuMeHeHne. KayecTBeHHas peakius Ha MOHbBI aMMOHMSL. A30THasl KACIIOTa, €€
HoJy4yeHue, pu3nyeckue 1 XMMUYeCKre CBOMCTBA (00IMe KaK MpeACcTaBUTENs]
KJacca KUCIOT M crnenuduueckue). Mcnonp3oBaHWe HUTPATOB U COJIEH
aMMOHHS B KaueCTBE MHUHEpAIbHBIX yJI0OpeHUil. XUMHUECKOe 3arps3HeHue
OKpYXaroIiel cpesibl COeNMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/IU, 3arpsi3HEHNE

BO3/1yXa, MOYBBI U BOJIOEMOB)

®ocdop, amnorponubie Moauduxanuu dpocdopa, husnueckre U XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (PUIMUECKUE U
XUMUYECKHE CBOMCTBa, mosrydeHue. McmonszoBanue (ocharoB B KauecTBe
MHUHEpaJIbHBIX YI00peHHi

OO6mas xapaktepucTuka 31eMeHTOB IVA-rpynnbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENEeHH OKHCICHHS. YTJEePOJd, aJIOTPOIHBIE

MOIUGUKAIMM, PACIPOCTPAHEHUE B MpUpoAe, (U3NUYECKHEe M XUMUYECKHE




2.6

cBoiictBa. Ancop6musi. Kpyrosopor yriepona B mpupoae. OKcusl yrieposa,
ux (pusmyeckne U XMMUYECKHE CBOMCTBA, NEHCTBUE HA KUBbIE OPIaHU3MBI,
MOJTy4eHUE U TPUMEHEHUE. DKOJIOTUYECKUE MPOOIEMBI, CBSI3aHHBIC C OKCUIOM
yraepoaa(IV); rumoresa rio6anbHOr0 MOTEIUICHUS KIUMAaTa; MapHUKOBBIM
addekr. YrompHas KHCIOTa W €€ cond, uX (PU3MYEeCKHe W XUMHUYECKUE
CBOIiCTBa, Mony4yeHue u npuMeHeHue. KayecTBeHHas peakuus Ha KapOOHAT-
noHbl. Vcronp30Banne KapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIUICHHOCTH U

CEILCKOM XO03SIMCTBE

[TepBoHavanbHble TOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, TJIMLEpPUH, YKCyCHas
kucnora). Mx cocrtaB u xumuueckoe crpoeHue. [lonstue o Ouonorumuecku
BOKHBIX BEIECTBAX: XHUpaX, OeNnKax, YrjieBoJax — W HMX POJU B KHU3HHU
yenoBeka. MarTepuaabHOE €IWHCTBO OpPraHMYECKUX W HEOPraHUYeCKHX

COEIMHEHUN

2.7

Kpemuwmii, ero Qusuueckue W XUMHUYECKHE CBOMCTBA, WOJIY4YCHHE U
npuMeHenue. CoeanHeHust KpeMHus B npupoze. OOmue npeactaBiaeHust o0
okcuze kpemMHusA(IV) n kpemuueBoit kucnote. CUIMKAThl, UX MCIIONb30BaHHUE
B ObITYy, MEIUIMHE, I[POMBIIUIEHHOCTH. BakHelue cTpouTeabHble
MaTepuaybl: KEpaMmMHKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30I1aCHOTO HCIIOJIb30BaHMsl CTPOMTEIbHBIX MaTepHaJOB B IMOBCEIHEBHOMN

KHU3HU

2.8

XVUMUYECKUH 3KCIEPUMEHT: U3yyeHHE 00pa3lloB HEOPIaHWYECKUX BEILECTB,
CBOMCTB COJITHOM KHMCIIOTBI; IPOBEIEHNE KAUECTBEHHBIX pEaKLUi Ha XJIOpHUJ-
MOHbl M HAONIOZEHHE NPU3HAKOB HMX IPOTEKAHHUS; OMBITHI, OTpa)karollue
¢du3nUeckre 1 XMMHUYECKHE CBOMCTBA raJIoONeHOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ 00pa3lamMu XJIOpHUI0B
(raoreHuI0B); O3HAKOMJICHHE C O00pa3laMu cepbl U €€ COeTUHEHUSIMH
(BO3MOKHO HCHOJIb30BAHME BHJIEOMATEpUAIOB); HAOIIOJECHUE Tpoliecca
o0yTauBaHuUs caxapa MoJl AeWCTBUEM KOHIIEHTPHUPOBAHHOM CEPHOMN KHUCIIOTHI;
U3yueHHe XUMUYECKHX CBOWCTB pa30aBICHHOMN CEpHOI KUCIOTHI, TPOBEACHUE
KayeCTBEHHONW peakuuu Ha cyiab(ar-uoH U HaOIIoJeHHe Npu3Haka eé
POTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMHU a30Ta, pocdopa u ux
coeIMHEHUN (BO3MOXHO MCMOJIb30BaHUE BHJIEOMATEPHANIOB), 0Opa3liaMu
a30THBIX U (ocOpHBIX yA0OpEeHHit; moayyeHne, coOupanue, pacrno3HaBaHue
U U3y4YEHHE CBOMCTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX PEaKIUil Ha MOH

aMmMOoHUST W ¢ocdarT-MOH W U3yueHHE MPHU3HAKOB MX MPOTEKAHMUS,




B3aMMOJIEICTBYE KOHLIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEABIO (BO3ZMOXKHO
UCIOJIb30BaHUE BMJCOMATEPUANIOB); U3yu€HHE MOJeNell KpUCTAIUIMYECKUX
pemérok ainmasza, rpadura, GyIepeHa; O3HAKOMJIEHHE C IIPOLECCOM
a7icopOLMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM M yCTPOHCTBOM
IIPOTUBOra3a; MOoJIy4yeHHe, cOOMpaHHue, PaclO3HABaHUE M U3yUCHUE CBOWCTB
YIJIEKUCIOro Ta3a; NpOBEIEeHHEe KadeCTBEHHBIX peakuuid Ha KapOoHaT- U
CUJIMKAT-HOHBl M M3Yy4YCHHUE IPU3HAKOB MX IIPOTEKaHUSA; O3HAKOMIICHUE C
IPOAYKLMEW CHIMKATHOW IPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «Ba)kHene HeMeTaUIbl U UX COEAUHEHUS))

Mertamiasl 1 ux COCAMHCHUA

3.1

OO0mias XxapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuoamueckoit cucreme xummuueckux snemeHntoB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTauioB. Meraminyeckas CBs3b
U MeTaJUIMYecKas KpUCTaIM4yecKass pemeérka. ONeKTPOXUMHUYECKUN Pl

HaIpSKEHUN METaJIOB

3.2
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du3nyuecKkre U XMMUIECKHEe CBOHCTBA MeTa/UTOB. O0IIKe CIIoCOOBI MOTyYeHUS
MmeTasuioB. [ToHsATHE 0 KOPPO3UM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIIUThI UX OT
koppo3uu. CruiaBbl (CTaib, YyryH, JIOPAJIOMUHUN, OpOH3a) U UX IPUMEHEHNE

B 6LITy " NPOMBIIINIICHHOCTHU

[Ilenounsle MeTaybl: nosiokeHue B [leproguueckoil cucteMe XUMHYECKHX
anemeHToB JI.M1. MeHnzeneeBa; cTpoeHUE UX aTOMOB; HaX0XIEHUE B IIPUPOJE.
duznyeckue 1 XUMUUECKHE CBOIMCTBA (Ha mpuMepe HaTpus U Kanus). OKkcuabl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IETOYHBIX METaUIOB U UX

COeTMHEHNN
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[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMA: TIOJIOKEHHE B
Ilepuoguueckoit cucremMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHUE WX aTOMOB; HaXOXKJICHUE B Mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusl M Kajublks. BakHEHIIHMEe COCIMHEHHS KalbIUs (OKCHII,

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

3.5

3.6

Amomunuii: onoxenne B lleproanyeckoil cUCTeMe XUMUYECKUX AJIEMEHTOB
J.W. Menneneesa; CTpO€HUE aTOMA; HAXOXKIEHUE B mpuponae. Pusznyeckue u
XUMHYECKHE CBOWCTBA aIIOMHHHA. AMQOTEpHbIE CBOWCTBA OKCHAA W

THUAPOKCU A AJIFOMHUHHAA

Keneso: nonoxenue B [lepuoanueckoil cucremMe Xumuueckux 3yemMenToB J[. 1.

MeHneneeBa; CTpOCHHE aToMa; HaxXOoXJIeHHWe B mpupone. dusudeckwe u




3.7

4.1

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

xkene3a(Ill), mx cocras, CBOMCTBA U MOTyYEHUE

XUMHUUYECKUH HIKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3LiaMi METAJJIOB U CILJIABOB,
uX (PU3NYECKHMMHU CBOWCTBAMH; M3YUYCHHE PE3YJIbTATOB KOPPO3HH METAJUIOB
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHocTeH
B3aUMOJICCTBUSL OKCHJA KalblUs U HATpusi C BOAOW (BO3MOXHO
UCIIOJIb30BaHUE BHUJCOMATEPHAIIOB); HCCIIEIOBAaHUE CBOMCTB ECTKOM BOBI;
mpolecca TOpPEHMsI JKelle3a B KHUCIopoJAe (BO3MOXKHO —HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB); PU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKLUN Ha HOHbI
(MarHus, Kanplus, amoMuHus, nuHka, skenesa(ll) m sxenesa(Ill), menu(Il);
HaOJII0IeHNE U ONKMCaHKe MPOLIECCOB OKPAIIMBAHUS INIAMEHU HOHAMH HaTpus,
Kamuss W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUIEOMATEpPUANIOB);
uccienoBaHie aM(pOTEpHBIX CBOMCTB T'MIPOKCHA ATIOMMHHUSA U THAPOKCHUIA
LIMHKA; pelIeHre SKCIIEPUMEHTAIbHBIX 3a/Ja4 110 TeMe «BakHele MeTamibl

Hn UX COCAUHCHUA»

XuMus u OKpYyzKaromas cpecaa

HoBrie MaTCpHrajibl 1 TCXHOJIOTHH. BemectBa u MaTcpuaJibl B MMOBCETHEBHOM
JKH3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIOIB30BaHNE BEIIESCTB U

XUMHUYCCKUX peaKquI B 6I>ITy. HepBaﬂ IIoOMOIIb IMPU XUMHUYCCKHUX OKOTaX U

OTpPaBJIEHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOH  TI'PAMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatomient cpeasl [TIK. Ponb xumun B perieHH# 5K0JI0rMYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YIJIEBOJOPOJOB (yroyib, HPUPOAHBIN ra3, He(Th),

MPOJIYKTHI UX MepepabOTKH, UX POJIb B OBITY U MPOMBIILIEHHOCTH

4.3

XUMHUYECKUH SKCTIEPUMEHT: U3y4eHHEe 00pa3lioB MaTepuanoB (CTEKIIO0, CIJIaBbI

MCTAJIJIOB, TOJIMMCEPHBIC MaTepI/IaJIBI)




IPOBEPSIEMBIE HA OI'D ITO XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpedOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, MOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JIACTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIed KyJIbTyphl U MNPAKTUYECKOU
JeSATEIbHOCTH 4YEJIOBEKa B YCIOBHMSX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHEC MECTAa XUMHHU CPEAN APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOAAX IMO3HAHKA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYICCKUX MCETOAAX MCCICAOBAHUS BCIICCTB W HU3YUYCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHUC HCIOJB30BATH MOACIU  IJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TEXHOJOTHUSIMHU, OCHOBAHHBIMHU Ha JTOCTHXKEHUSIX
XUMUYECKOW HAyKH, YTO TO3BOJHUT OOYYaOIIUMCS PacCMaTpUBATh
XUMHIO Kak cdepy cBoell Oynymedt mpodeccrnoHanbHOM
NESATSIIbHOCTH W CHeNIaTh OCO3HAHHBIA BBIOOP XHMHH Kak
npoUIbHOTO TMpeAMeTa MpH Tepexoie Ha YPOBEHb CPEIHEro

ob1ero oopa3oBaHus

2.1

Bianenne cucreMod XMMHYECKHX 3HAHMM M YMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHPII>i, KOTOpas BKIIKOYACT:

Ba)KHEMIIINE XWMUYECKHE IOHATHA: XHMUYECKHH DJJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPO/IHA. CMECh, OTHOCUTENIbHBIE aTOMHAasi M MOJIEKYJIsIpHAs
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca, MOJISIPHBINA
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHUE, CONb (CPeHHsIsl), XMMHUYECKas
peaKIus, peakluh COCIWHEHUS, PEaKIUU PA3JIOKECHHs, PEaKIUN
3aMeIIeHus, Peakui OOMeHa, TeToBOM d((EeKT peakiuu, IK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBasl JOJSI XUMHYECKOTO

9JICMCHTAa B  COCAUMHCHUH, MaACCOBasA HOJd U  MPOUCHTHAA
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KOHIIEHTpPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, MJIEKTPOHHBIN €101
aToma, aToMHas OpOuTab, PagUyC aTOMa, BAJEHTHOCTb, CTENEHb
OKHCJICHHsI, XUMUYECKas CBS3b, IEKTPOOTPULATEIILHOCTD, IOJISPHAs
Y HEIOJIIPHAs KOBAJICHTHAS CBsI3b, MOHHASA CBS3b, METAJIIMYECKas
CBSI3b, KpUCTAJUINYECKAS PEIIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKasl,
MOJIEKYJIIpHAsi), NOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
AIIEKTPOJMTUYECKAsT AUCCOLMALUS, pEeaKIMd HMOHHOTO OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMUYECKOE pAaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTb XUMHUYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATalOIIME 3aKOHBl XMMHMM: 3aKOH COXpPaHEHMsS Macchl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOrazpo

TCOPUU XUMHU: ATOMHO-MOJICKYJIAPpHAA TCOpU-, TCOPUA

BHGKTpOHHTH‘IGCKOﬁ JUucconmuanun

Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILICH

3.1

YMEHUE TMpPaBUJIBHO MCHOJb30BaTh HW3YYEHHBbIE BEIIECTBA H
MaTepuaibl (B TOM 4YHCIIE MHUHEpalbHble YJOOpEHMs, MEeTaJlIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH MPUPOTHBIX  HCTOYHHKOB
YTIIEBOJOPOAOB (YTJIsi, IPUPOIHOTO ra3a, HeTH) B OBITY, CETHCKOM
XO0351MCTBE, HAa TNPOU3BOJCTBE M TOHUMAHUE 3HAUYECHHUS IKUPOB,
OenKoB, yIJIEBOJOB  JJIi  OpraHM3Ma  4YellOBeKa; yMEHHeE
MIPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMUYECKHUX IPOLECCOB Ha

OpraHM3M 4YeJIOBEeKa M OKPY’KAIOLIYIO PUPOIHYIO CpeLy

32
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YMEHUEC UHTCTPUPOBATE XUMHUYCCKHUEC 3HAHUA CO 3HAHUAMH APYTUX

y4eOHBIX IPEAMETOB

HaJIM4YHEC OIIbITa pa6OTBI C pa3JINYHbBIMU UCTOYHUKAMU I/IH(bopMaLII/II/I
10 XuMHnu (Haquas[ U HAY4YHO-INIOIMYyJiApHas JIUTEpaTrypa, CJIOBapH,
CIIpaBOYHHKH, I/IHTCpHeT—pecprBI)

YMCHUC 00BEKTHBHO OLCHHUBATH I/IH(I)OpMaI_[I/IIO 0 BCIICCTBAX, HX
NpEeBpalICHUAX W  [MPAKTHYECCKOM  IMMPUMCHCHHHM W  YMCHHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6H0—H03HaBaTCJIBHBIX 3aga4




BH&I[GHI/Ie OCHOBaMHU ITOHSATUMHOI'O arrmapara 1 CHUMBOJIMYCCKOIO

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HCOpPraHNM4eCKUX BEIICCTB,

4 YPaBHECHUN XHUMHYECKMX pPEakLHUi; OCHOBAMU XHMHUYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHO)
YMeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB
5 XUMHYECKHX DJIEMEHTOB (COCTaB M 3apsj slpa, oOIlee YHCIo
AJIEKTPOHOB), PACIpPEAEICHUEM DIIEKTPOHOB [0 SHEPreTHYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPHUOOB, KAJUS U KAJIbLIUS
[IpencraBinenne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOWMCTB
XUMUYECKHUX AJIEMEHTOB (paJiiyc aToma, 3JIeKTPOOTPULIATETLHOCTH ),
6 MPOCTBIX M CJOXKHBIX BEIIECTB OT TMOJOXKEHHUS DSJIEMEHTOB B
Ilepuoguueckoit cucreme (B MaiblX [EpUOJAX M IJIABHBIX
MOJArPYIIax) v 3JEKTPOHHOTO CTPOCHUS aTOMa
7 YMmenue knaccuuuupoBarh:
7.1 XUMUYECKHUE PJIEMEHTHI
7.2 HEOpraHUYECKUE BElIeCTBa
7.3 XUMHYECKHE PeaKIuu
8 YMeHue ornpenensTh:
g1 BaJICHTHOCTh M CTETCHb OKHCIICHUS] XUMUYECKHUX IJIEMEHTOB, 3apsi
' HMOHA
g2 BHUJI XUMHUYECKOM CBA3M M THUI KPUCTAJUNIMUECKOW CTPYKTYphl B
. COCTMHEHUSX
8.3 XapakTep Cpebl B BOJHBIX paCTBOpaXxX BEIIECTB (KHUCIOT, OCHOBAHUH)
8.4 OKMCIIUTENDb U BOCCTAaHOBUTEID
9 YMeHue xapakTepu3oBarh (pU3nUecKre U XHMUUECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KHCIOPOA, O30H, BOJIOpPOA, TpaduT, anmas,
9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUN, KaIH, MarHHMH,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CJIOKHBIX BEUIECTB, B TOM 4YHCJI€ MX BOJHBIX pacTBOpoOB (Boja,
92 aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOI, OKCHABI U THIPOKCHIBI

metaimoB [-IIA rpynm, amromunus, meau (1I), nunka, xxenesa (I u

IT), oxcuast yraepozna (I u IV), kpemuus (IV), azota u pocopa (111




u V), cepol (IV u VI), cepnucras, cepHas, a3oTucTas, a30THasd,
dbocdopHas, yrojbHasi, KpeMHHEBasI KHCJIOTA U UX COJIH )

IIPOrHO3UPOBATE H  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

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

- 3aBUCUMOCTH OT HMX CBOHCTB, BO3MOXKHOCTh IPOTECKAHUS
XUMUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUIX
10 YMeHHe cOCTaBIATh MOJIEKYJISIPHBIC U MOHHBIC YPAaBHEHUS PEAKIIHA,
B TOM YHCJIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOWCTBA HW3YYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYEeCKUX BEIIECTB
10.4 MOJATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHHe BBIYUCIATH (IIPOBOAUTH PACUETHI):
11 OTHOCHUTEIIbHYIO MOJEKYJISPHYI0 U MOJSIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YPaBHEHUSIM XUMHUUYECKHX PEAKUUd W HAXOJUTh KOJIMYECTBO
' BEIIIECTBA, 00BbEM U MACCy PEareHTOB UITH MPOTYKTOB PEAKIIHH
12 Branenue (3HaHMe OCHOB):
OCHOBHBIMH  METOJJaMHd  HAay4YHOro TMoO3HaHus (HaOIIO/ICHHE,
121 U3MepeHHe, SKCIIEPUMEHT, MOJICIIUPOBAHKE) TIPU U3YUCHUH BEIIECTB
' U XUMUYECKHX SIBJICHHH; yMeHUE CPOpMYyIHpPOBATH MPOOIEMYy H
MPEAJIOKUTH MYTH €€ PEIIeHUS
122 Oe3omacHOi pabOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHYECKON
' MOCYJI0H M JIa0OPaTOPHBIM 000PYTOBaHHEM
MpaBUiaMu 0e30ImacHoro oOpareHus c BCIICCTBaMH,
WCIIOJIH3YEMBIMH B TTOBCETHEBHOMW JKM3HU, MPABUJIAMH TTOBEJCHUS B
123 HeNsiX cOepekeHHs 30POBbSI U OKPYIKAIOUIEH MPUPOTHON CPEIIbI;

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

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




13

13.1

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHU A

CICAYIOIMHNX XUMHUYCCKUX SKCIICPUMCHTOB:

M3yYeHHEe U  onucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peaklui
U3y4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

MOJly4eHUE KHUCIOpPOJa M HW3Y4YEHHE €ro CBOICTB; IOJy4YeHHUE
BOJIOPOJIa M U3YUYEHUE €r0 CBOMCTB; MOJIyYEHHUE YIJIEKUCIIOTO raza u
M3Y4YCHHE €ro CBOWCTB; IOJyYe€HHE aMMHaKa W H3y4YeHUE €ro

CBOWCTB

13.4

13.5

IIPUTOTOBJIEHUE DPACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed
pPacTBOPEHHOIO BEILECTBA

[IPUMEHEHUE WHJAUKATOPOB (;akmyca, METHJIOpAHXa u
denondranenna) Uis ONpeaeNeHUs XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U LIeJIoYei

13.6

HCCIICIOBAaHNEC U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aPIMO,Z[eI>'ICTBPI${ KHCJIOT C ME€TalllaMU,
OKCHJaMH METaJlJIOB, PaCTBOPUMBIMHA u HEPACTBOPHUMBIMHU
OCHOBAaHUAMHU, COJEIMH, IIOJIYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUME OJHOro McCETajlyia JApyruM M3 pacTBopa COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THAPOKCUIAOB aJITFOMUHUA U

IUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNYCCKUX COGHHHCHHﬁ)); «3.]'IGKTpO.HI/ITI/ILICCKa$I
JUCCOLINAITHS) «Baxmneimue HeMeTaIbl U HX COCANHCHUA,

«Baxneiinne MeTalIbl M UX COSAUHECHUS

XAMHYECKHE  OKCIEPUMEHTHI,  HWUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPHUCYTCTBYIOIINE B BOJHBIX PAcTBOpPAaX HOHBI: XJIOPUI-, OpOMHI-,
wonua-, cymnbdar-, d¢ocdar-, KapOOHAT-, CHIUKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUS, MaTHUS, KaJIbIUs, aTIOMUHUS,

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

14

YmMmeHnue:




NpPEICTaBIATh PE3yJbTaThl HKCHEpUMEHTa B (opMe BBIBOJOB,

14.1 JI0KA3aTeNbCTB, IPaQUKOB U TaOMUI[ U BBISBIATH IMIHPUUYECKUE
3aKOHOMEPHOCTH
YCTaHABIMBATh  CBSA3M  MEXJIy  peaJbHO  HaOII0AaeMbIMU
14.2 XUMHUYECKHUMH SBJICHUSIMH M TPOLIECCAMU, TPOUCXOAAIIUMU B

MakKpo- ¥ MUKPOMUPE, OOBACHATh IPUUMHBI MHOTOOOpPa3Hsl BEIIECTB




INHEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

Yucrtsie BemecTBa U cMecu. CriocoObl pa3zienieHus: cMeceit

1.2

1.3

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

Xumudaeckas (bopMyna. BanenTHOCTE aTOMOB XHMHYECKHX JJICMEHTOB.

CreneHp OKUCIECHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAs aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAdg Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTA

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Monb. MonsipHas macca. MomsipHbiii 00bEM Ta3o0B.
B3aumocBsI3b KOMYECTBa, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ou3nyeckue U XMMHUECKHUE SBICHUS. XUMHUECKas peaklust U e€ MpU3HaKU.

3aKoH COXpaHCHHA MACChI BCIICCTB. XUMHYECKHE YpPaBHCHU

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬂ CHUCTEMA XHUMHUYCCKHUX J3JICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

Ilepnonnueckuit 3akoH. Ilepumonnueckas cucreMa XHMHUYECKHX DSJIEMEHTOB
H.M. Menneneesa. Ilepuoasl u rpymnmbl. OU3HUECKUI CMBICI MOPSIAKOBOIO

HOMEpa, HOMEPOB MepHUOa U IPYIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnektponsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XHMHYECKHX DJIEMEHTOB

[Tepnonnueckoit cucrems! .M. Menneneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB XMMHUUECCKHX DJIEMCHTOB MEPBBIX Tpex
NnepruoaoB, Kajius, KaJlbIUA (pa;u/lyca ATOMOB, JJICKTPOOTPUHIATCIBHOCTH,
MECTANIMYCCKUX W HEMECTAIIIMYCCKHUX CBOI>'ICTB) n Hux COG}II/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HCpHO,Z[PI‘-ICCKOfI CHUCTEME H

CTPOCHUEM HUX aTOMOB

3.1

Crpoenue BeniecTBa
Xumuueckass cBs3b. KoBajeHTHas (MoyisipHass W HEMOJIApHAs) CBS3b.
DNeKTPOOTPUIIATEILHOCTh ~ XUMHYECKUX  dJeMeHTOB. VIOHHas  CBS3b.

Meranmnnueckas CBSI3b




3.2

Tumel KpUCTAJUTMUECKUX PEIMIETOK (aTOMHAsl, HWOHHAS, METaJUTHYecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAIMYECKOW PEMIETKH U BHUA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwuelime npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl 1 ux COCAMHCHU

Knaccudukanus u HOMEHKJIATypa HEOPTaHMYECKUX COCAMHEHUH: OKCHIIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTepHBIC) u
HecosieoOpa3yromme;, OCHOBaHHN (IIENOYM W HEPacTBOPUMBIC OCHOBaHUS),
KHUCIOT (KUCIIOpOJCcOoAepkKae U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CpPEIHUX M KUCIIBIX)

dusnyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-HCMCTAJJIOB:

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

4.3

4.4

duznyeckre M XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCETAJJIOB: JIMTHUA,
HaTpusA, KaJIid, Mardivisd U KajJbluA, aJIIOMUHHA, KEIIC3a. SHCKTPOXHMHHGCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

dusnyeckue U XUMUYECKHE CBOMCTBA BOIOPOJHBIX COC,Z[I/IHeHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AaMMHUAKA

4.5

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

OKCHUJ0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

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

xenesa(ll, III). [Tonyyenrne okCUIOB METAIIOB

XUMHUYECKUE CBOMCTBA OCHOBAHUHN U aM(pOTEPHBIX I'MIPOKCUIOB (Ha MpuUMepe
THIPOKCUIOB alllOMMHHUA, JKeje3a, ULuHKa). [lonmydyeHne oOcCHOBaHUN U
aM(OTEpHBIX THAPOKCHUIOB

OOmre XMMHUYeCKHe CBOWCTBA KUCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOAOPOAHOIM,
CEpHHUCTOM, CepHOM, a30THOH, (hochopHOl, KpeMHHEBOM, yroabHOU. Ocobbie
XUMHUYECKHE CBOMCTBA KOHIICHTPHUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonydenune kucior

OOue xuMu4Yeckre cBoiicTBa cpetHux coneil. [lomyuenue comneit
[Tonyuyenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJA, aMMHaKa,

YTJIIEKHUCIIOTro ra3a B 1abopaTopuu

4.11

[Tonyyenne ammuaka, CEpHOM M a30THOM KHUCIIOT B MpOMBbIIIeHHOCTH. O0miue

CITIOCOOBI MOJIy4YCHH A MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KlIaCCaMU HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMHYECKUE PEAKIUU

5.1

Knaccugukanus XuMHYECKUX peaKIuil o pa3IuYHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YyUYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mno

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUYECKHX YJIEMCHTOB

5.2

5.3

54

5.5

TermnoBoit APPeKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHE YpaBHEHHUS.
OK30- U DJHIOTEPMUYECKHUE peakunu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTENTBHOBOCCTAHOBUTEIbHBIE peakui. OKUCINTENN U BOCCTAHOBUTEIIH.
IIpoueccel  OKHMCIEHMSI W BOCCTAHOBJIEHMs.  ODJIEKTPOHHBIA  OasiaHC
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINH

Teopust anekTponuTudeckoi quccounanuu. KaTtnonsl, aHHOHbBI. DJIEKTPOIUTHI
U HE3JNEeKTPOJUThl. CUJIbHBIE U ClIa0ble 3MEeKTPOIUThl. CTeleHb TUCCOLMALUN

Peakuuu noHHOTO obMeHa. YcioBus IMIPOTCKAHHA peaKI_II/Iﬁ HOHHOI'O 06M6Ha,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPAaBHEHHUS PEaKIIMM

XHMHMS M OKpYyXKarolas cpeaa

6.1

BemectBa m Marepuansl B IIOBCEJHEBHON JKM3HM 4YelIOBEKa. besomacHoe
UCIOJIb30BAHUE BEUIECTB M XMMUYECKHUX peakUuid B jgabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJIICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl (KUCIOTHBIE —JO0XKIH,
3arpsi3HEHUE TOYBbI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MpeNOoTBpaIeHUs]
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJIK). Ponas xumuu B
pelIEHUH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ora, hocdopa, yrieposaa, KpeMHHUsS U UX COCIMHEHUN B
ObITY, MEIMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJUIOB M CIUIABOB (CTallb, YYTYH, TIOPAJIOMHHMNA, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coeuHeHuil. [loHsTHe 0 KOpPO3UH METAIIOB, OCHOBHbBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HU

[TpupoaHble HMCTOYHMKM YTJIEBOJOPONOB (Yrojb, HNPUPOAHBIN Ta3, He(Th),

MPOJYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHS 00 OpPraHM4YCCKHUX BEIICCTBAaX KaK O COCAMHCHHAX
yriaepoaa (MeTaH, 9TaH, O9TUJICH, alICTUJICH, 3TAHOJI, INIULICPHUH, YKCYCHAas KI/ICJ'IOTa).
IloHsaTHe 0 OMOJOTHYECKH BaKHBIX BCHICCTBAX: XUpax, 6em<ax, YTIIE€BOAAX — U UX

POJIA B ) KU3HU YCIIOBCKA




Pacuyérer:

7.1 o GpopmMynaM XUMHUYIECKUX COCTMHEHUHT
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHHSIM




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumusi: 8- kiacc: 0a30BbIN ypOBEHb: YUEOHUK; S-€ U3MaHuE, TepepaboTaHHOE
["abpuensa O.C., Octpoymos U.I'., CnankoB C.A. AKIMOHEpHOE 00IIECTBO
«M3narenbctBo «IIpocBemenne»

* Xumusi: 9-if kinacc: 6a30BbIi ypOBEHb: YUEOHUK; 5-€ U3AaHue, epepaboTaHHOe
IMabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEpPHOE OOIIECTBO

«M3marensctBo «IIpocBemenne»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

MGTOI[I/I‘-ICCKI/IG PCKOMCHAAINHN OJIAA YIYUTCILA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

POUILMOIII, PEHTY OI'D, Penry BITP
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