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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa MmO XUMUUM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHuUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouel MporpaMMbl BOCITUTaAHUS
U C Yy4YETOM KOHUEHIMM TMPENnojaBaHusi y4yeOHOro mnpeameTa «XUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnmm.

[Iporpamma 1Mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABJIMBAECT o0s3aTeNbHOE IPEAMETHOE coJiepKaHue,
IpPEeIyCMaTpUBAET PACIpPEACICHHE €ro MO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIC U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh U3YYEHHUS XHMHUU C YYETOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIuMXxcCs, OMNpPEAeNSeT BO3MOXXHOCTA TMpeaMera s
peanu3aiuu TpeOOBaHM K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMU
porpamMMbl Ha YPOBHE OCHOBHOI'O OOIIETO 00pa3oBaHMs, a TakkKe TPeOOBaHMMA K
pe3ynbpTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOT0 coIepKaHusl.

3HaHUWE XUMHUHU CJIYKUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACcTaBiICHUl O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPTrEeTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOX PAHECHHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopmMupoBaHUs KyJIbTYPhI JIUMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMXxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW JICSITENIbHOCTH,
HKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOTUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBieHUS B OOyYE€HUM XHMMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
collepKaHUsl ~ y4eOHOro  MpeAMeTa, KOTOpbIA  SBIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUH Ha OMpPEeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPTraHUYECKOM XHUMHUU U HEKOTOPBIX OTJEIbHBIX 3HAUYMMBIX TMOHSITUH
OpTraHUYECKON XHUMUHU.

CtpykTypa coiepkaHus MPOTpaMMbI MO XUMHHU C(OPMUPOBAHA HA OCHOBE
CUCTEMHOro nojaxoaa k €€ m3ydeHuto. CoaeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUUYECKOM DJIEMEHTE Y BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 TPHUHIUILY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
pPa3HOro ypOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelcTaBleHUA 00 JIEKTPOJUTHUYECKON JIMCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernyueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJIHSASI (PYHKITUH OOBSICHEHUS U IPOTHO3UPOBAHMS CBOWCTB,
CTPOEHHS U BO3MOKHOCTEN MPAKTUYECKOTO TPUMEHEHHUS U MTOTYUYEHHS U3yUaeMbIX
BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTAaBIIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOUIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAHUSI B Hayke. M3yueHune XMMHUU MPOUCXOJUT C MPUBICUYECHUEM 3HAHUU U3
paHee M3yYEHHbIX Y4eOHbIX npeameToB: «Okpyxaromuid mup», «buomsorus. 5-7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JeATEeIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. 3a1aua
y4eOHOro IMpeaMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN —
BOKHEHIMX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHUUECKUX MOJIOKESHHM, TIOCTYITHBIX
00001IeHnI T MHUPOBO33PEHUECKOTO XapaKTepa, s3blka HAayKW, B MPHUOOIIEHUU K



HAyYHbIM METO/aM MO3HAHUS MPU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHil, B
(GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4€OHO-
MO3HABATENIbHON U Y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0paIieHus ¢ BeleCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— (opmupoBaHHe MHTEIUIEKTYaJIbHO pPa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YEeCKOoe MpUOOIIEHUE
oOy4JaronmMxcss K CamMOCTOSTEIbHOM MO3HABATENLHON JEATEIbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredyeHue yCaoBUid, CITOCOOCTBYIONIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (opmupoBanue oOmEeNd (QPYHKIIMOHAIBHOM W €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBSICHATH W OIEHUBATH SIBJICHUS
OKPY’KaloIller0 MHUpa, UCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMUH, IPUMEHATH UX MPHU PEIICHUU IPOOJIEM B TOBCETHEBHOM KU3HU U TPYIOBOM
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHWUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIeco00pa3HOro MOBEAEHUST B OBITY MU TPYAOBOM JEATENBHOCTH B LENSAX
COXPaHEHUs CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHBALlMM K OOYyYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpo(uis U HampaBJIE€HHOCTU JajbHEHIIero
oOyJeHus.

Oo11ee YKcio 4acoB, OTBEAEHHBIX [Tl U3yUYE€HUS XUMUHU HA YPOBHE OCHOBHOT'O
oOmiero ob6paszoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTOAax MO3HaHHS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
CriocoObI pa3AeIeHust CMECEH.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE 3JIeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMHUUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aToMHas macca. OTHOCUTENbHAs
MOJIEKyJIsIpHast Macca. MaccoBasi 10JI1 XUMHYECKOTO 3JIEMEHTA B COSAMHECHUU.

KomnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJu4ecTBa,
MacChl M 4YHMCJIa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COEMHEHUN.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakiuus U e€ MpU3HAKU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukarms
XMMHUYECKUX peakluil (COeUHEHHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCYIOMW, MpaBMWIaMHu pabOTHl B JTabOpaTopuu u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHbBIM 00OPYAOBAHUEM, U3YUECHHE U OMUCAHUE
¢uznyecKkux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOICHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbjJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJbI) U XMUMHYECKUX (TOpPEHHE CBEYH, MPOKaTUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SBICHUM, HAaOII0IeHIE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XWMUYECKUX peakuui (pa3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapwuisi, pa3iokKeHHe T'MIpPOKCcHIa
memu (1) mpu marpeBanuu, B3aumoielicTBre xene3a ¢ pactBopom cos meau (II),
U3y4EHUE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBIMIApMBaHUE, UCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYMCTKH MOBAPCHHON
CONMM, HAONIOJGHWEe W  ONHCAaHWE  Pe3yJbTaTOB  MPOBEACHUSA  ONBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/IaHHME MOJEJIeH MOJIeKy
(IIapoCTEepPKHEBBIX ).

BaxkuHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — sIeMeHT U mpocToe
BemecTBo. HaxokneHwe kuciaopojga B Tpupojne, (pu3ndeckne M XUMHUYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl
NOJlydYeHHUsl KHUCJIOopoJa B JIabopaTOpuud M MpOMbIIUIeHHOCTH. KpyroBopor
Kkucnoposa B mpupojie. O30H — ayIoTpoIHas MOIU(UKAINS KHCIOPO/Ia.



TemnoBoit 3h(dEeKT XMMHUYECKOW pPEaKluu, TePMOXUMHUYECKUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peaKuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon — aneMeHT u mpocTtoe BellecTBo. Haxoxkaenue Bogopoaa B MpUpoe,
bu3NYecKue 1 XUMUYECKHUE CBOMCTBA, IPUMEHEHHUE, CITOCOOBI TToSTydeHust. KucaoTel
Y COJIH.

Monsipabiii 00bEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacehlllieHHbIE M HEHACHIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 107151 BelllecTBa B pacTBOpE. XMMHUUECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoZie U B KU3HU 4YeloBeKka. KpyroBopor Boabl B IpUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HecosieoOpazyromue. Homenkmarypa okcuaoB. Duznueckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE W XMMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHUYECKUE CBOMCTBa KHUCHOT. Psan axkruBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OTPEICJICHUE COJepKaHusl KUCIOpoaa B BO3yXe, MOTyUEHHUE,
coOupaHue, pacrno3HABAaHWE M W3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (rmoskapa), 03HakKoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OITUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpaHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/iericTue Bojgopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCIIOJIb30BaHME BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, uccienoBaHHE OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMNPEICIEHHON MAaCCOBOM A0Jel
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJBI C MeTaulaMu (HaTpUEM H
KaJbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEI0UYEH, U3YyUEHNE B3aUMOJEHCTBUS



okcuna meau (II) ¢ pacTtBopoM CepHOM KUCIOTHI, KUCIOT ¢ MeTajylaMH, peakIui
HEUTpaJIN3aluy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIM, PEIICHNE dKCIIEPUMEHTAIBHBIX 3aa4 10 TEME
«BaxxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanyecknit 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3JeMeHTOB. IloHsTHE O
IPYINIAaXx CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJLIbI,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCHIBI
Y TUIPOKCHUIBI.

Ilepronnyeckuit 3akoH. Ilepuoandeckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHTtoB /. WM. Menneneesa. llepuonsl u rpymnimsl.
PuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIILI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOIO
AJIEMEHTA IO ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAJINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEpUOJaM.

3nauenue [lepunonnueckoro 3akona u [leppoanveckoi CUCTEMbI XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnmuueckass cBs3b. KoBaleHTHas (TOJisIpHAss M HEMOJSpHas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okuciieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIMU.
[Iponecchl OkucIeHns U BOCCTaHOBIEHNSI. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

u3ydyeHrue oOpa3lOB BELIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUIA LIMHKA C PacTBOPAMM KHUCJIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTKOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakiiy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHHM B § Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TAK W MOHATHU, SIBISIOIINXCS CUCTEMHBIMH JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DaKkT, runoresa, TeOpus,
3aKOH, aHalli3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIOJECHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUI, H30TOIIbI,
PaMOAaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUH 3apsil, BEIIECTBO, TEIO0, OOBEM,
arperaTHOe€ COCTOSIHME BEIleCTBa, Ta3, (PU3NYECKHE BEIIUYUHBI, EIUHUIIBI
MU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COIHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HBIC
MCKONAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHs

[lepnognueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX NEPHUOOB, KN, KaJbLU U UX COCIUHEHUN
B COOTBETCTBUM C IIOJIOKECHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIBI XMMHYECKOW CBS3U. THUIBI KPUCTALIAYECKHX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAacCaM HEOPTaHUYECKHUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNUYECKUX BELIECTB.

Knaccudukanusa XuMuYecKkux peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHMCIEHUS XMMHUYECKHX DJIEMEHTOB, MO0 OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XuUMu4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMbIX XUMUYECKUX peakiusax. [IoHATHE O TOMOTreHHbBIX U I'eTepOr€HHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHOU peaKuuu. CocraBienue YPaBHEHUI

OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMA C  HWCIIOJIB30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus PAEKTPONUTHUECKON TUCCOUUALIMU. DIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMHu4eckoil csizu. CteneHp auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE M COKpalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPEICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIAINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpOIH3E CONEl.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJCISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTU XUMHUUYECKOU PEAKIIUU OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, MCCIEIOBAHUE  BJIEKTPOIPOBOIHOCTU
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KUCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIHUX
OpU3HAKU TPOTEKAaHUS peakuuil HOHHOro oOMeHa (oOpa3oBaHUE OCaJKa,
BbIJIEJICHUE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKkUUid (rOpeHue, peakluu pasioKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKMX  BEIIECTB C  IMOMOILBIO
KA4YECTBEHHBIX PEAKLIUM HA UOHBI, PEIIEHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerayuibl 1 MX COeIMHEHHU S

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYECKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEpPE XJI0pa (B3aUMOIEHCTBHE
C MeTajulaMM, HeMeTaJllaMu, uienoyamu). XsopoBonopod. ConsiHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUEe, IpuMeHeHue. [lelictBue xyopa u
XJIOpPOBOZOPOJa HA OPTaHU3M 4eJloBeKa. BaxkHenme XJI0puabl U UX HAXO0XKICHUE B
IIPUPOJIE.

OO6mast xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue U (PU3nYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCTIOPOia
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMHA4YECKHe cBOWMCTBA. OKCUABI CEphl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nuecKkue 1 XuMUYeCKUe CBOMCTRA (00IMe KaK MpeICTaBUTENs
KJjlacca KHUCIOT M crneruduueckue). XUMUYECKHE pEaklru, JEKAallue B OCHOBE
MIPOMBITIIUICHHOTO CIoco0a TMOMy4YeHUs: CepHOM KucioThl. [IpuMeHnenue cepHoi
KUCIIOThl. CONM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs peaklus Ha Cyiab(arT-HOoH.
Haxoxnaenue cepsl U €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHe
BO3]lyXa U BOJOEMOB), CIOCOOBI €T0 MPEOTBPAIICHHUS.



OOmmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHHS. A30T, pacOpOCTPAHEHHE B MPUPO/IE,
busnyeckue U XuMrIeckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
busznyeckre u XMMHUYECKHE CBONCTBA, OMyYeHUe U mpuMeHenne. Coinu aMMOHus,
uX (pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
CBOIicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHMS B KAU€CTBE MUHEPAIbHBIX YI00PEHUIA.
XHUMHUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoAoEMOB). docdop, amioTpomHbie
Momudukanun docdopa, puznueckne u xumuueckue cpoiicta. Okcua docdopa
(V) u dochopHas kucioTa, GU3NYECKUE U XUMUYECKUE CBOICTBA, MOJydYEHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUS. YTIEPO, AJUIOTPOIIHbIE MOAU(PUKALINY,
pacnpocTpaHeHUe B MpUpoAe, (pu3nueckue 1 XUMUUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopor yraepoma B mnpupoge. Okcuubl yriepojga, HUX (uU3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YEHUE U
IpUMEHEHUE. DKOJIOrMYECKUEe MpoOJIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TJI00AJBHOrO TMOTEIUIEHUSl KiMMaTa, MapHUKOBBIM 3¢ dekT. YromapHas
KACIOTa U €€ coyid, UX (PU3MUEeCKHe U XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U
npumeHeHue. KadecTBeHHass peakiuss Ha KapOoHaT-HOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIINIEHHOCTH U CEJIbCKOM XO3MCTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, 3TAHOJ, TJILEPHUH, YKCYCHAsl KUCIIOTA).
[TpuponHblE HCTOYHUKHU YTIEBOAOPOAOB (Yrojb, NPUPOAHBIA Ta3, HedTh),
NPOAYKThl UX MepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, IMOJIY4YEHUE U
npumeHenue. CoeMHeHHs KpeMHHMs B mpupojie. O01ure npeacraBieHus 00 OKCuIe
kpemHust (IV) u kxpemaueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BakHeiie CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OcToH, kene300eToH. IIpoGiembr  ©€30mMacHOrO0  MCIOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
POBEJCHNE KaueCTBEHHBIX PEaKIMii Ha XJOPUA-UOHBI U HAOIIOJCHHE MMPU3HAKOB



UX TPOTEKAHMsI, OMBIThI, OTPpAXKAIOIIHUE (PU3NYECKHE M XHUMHYECKHE CBOMICTBa
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAJIOT€HHI0B), 03HAKOMIIEHHE C 00pa3liaMu
ceppl M €€ COEAUMHEHUSMU (BO3MOXKHO HCIOJB30BAHUE BUEOMATEPHAIIOB),
HaOII0/IeHNE Tpoliecca OOYTIIMBAHUS caxapa Mo IeUCTBUEM KOHIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKUX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KaUeCTBEHHON pEaKIMU Ha CyJb(aT-uoOH U HAOMIOICHUE MTPU3HaKa e
IpOTEKaHus, O3HAKOMIIEHHE ¢ (U3MUYECKUMHU CBOMCTBaMH a30Ta, (ocdopa u ux
COEJIMHEHU (BO3MO>KHO MCITOJIb30BAaHUE BUIAEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u GochopHBIX ynoOpeHui, moydeHne, coOnpaHnue, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHaKa, IMPOBEJACHHE KAYECTBEHHBIX pPEAKIMH Ha HMOH aMMOHHUSA H
docdar-uoH W U3yuYEHHE T[PU3HAKOB UX MPOTEKaHUs, B3aUMOJCICTBHE
KOHLIEHTPUPOBAHHONW a30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HM3Y4YEHHE MOJENeH KpPUCTAJUIMYECKUX pElETOK anmasa,
rpadura, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcopOLUU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM HPOTHUBOras3a, IOJIyYEHUE,
coOupaHue, paclo3HaBaHUE U U3yYEHUE CBOICTB YIJIEKHCIIOIO ra3a, poBEICHHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHUE MPU3HAKOB MX
NPOTEKaHUsl, O3HAKOMJIEHWE C TMPOAYKIMEH CHIMKATHOM MPOMBILIIEHHOCTH,
pELIECHUE SKCIEPUMEHTANBHBIX 3a7ad Mo Teme «BakHellne HeMeTaulbl U HX
COCIMHEHHUSD.

MeTtasibl U MX COeAUHEHUS

OO01ast XxapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumuueckux odaemeHTtoB . N.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHE MeTauioB. Merayuindeckas CBsi3b U
METAJJIMYECKasi ~ KpPUCTAJUIMUECKass  pelI€TKa.  DJIEKTPOXUMUYECKUH  pAll
HanpspKeHU MeTaiioB. u3znueckue U XUMUUYECKHE CBOMCTBAa MeTaylioB. OO0uue
CcrocoObl ToNy4eHus: MeTaiioB. [loHATHE O KOpPpPO3UMM METAIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CriiaBsl (CTallb, UyTYH, JIOPATIOMUHUIMA, OpPOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBIIINICHHOCTH.

[lenounsie MeTamel: nosnoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHnToB /. . MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKIECHHE B IPUPOJIE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUABl HaTpusi M Kanus. I[IprMeHeHHe MIeIOYHBIX METANIOB U HUX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIO)KEHUE B
ITepuoanueckon cucreMe xumuueckux 3yemeHToB 1. . MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXAeHUE B pupoje. Puznueckrue 1 XUMHUUECKHE CBOWCTBA MarHusi U



Kanblus. Baxknelue coequHeHus Kaiablus (OKCHI, TUAPOKCHI, coiin). KEcTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AJOMUHHI: TI0JI0)KEeHHE B [leproandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIEeHHME B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3JEMEHTOB /1.
N. MenneneeBa, CTpOE€HHE aroMa, HaxoxaeHue B npupoae. Ddusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKCUIbI, TuIpoKcu bl U conu xenesa (II) u sxenesa
(IIT), ux cocras, CBOICTBA U MOJTYyYCHHUE.

Xumuyeckuii IKChepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UM  METALIOB  (BO3MOKHO
WCIIOJIB30BaHUE BHUJCOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJIblIUg WU HATpUsl C BOJOM (BO3MOXKHO WHCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS KeJe3a B KUCIOPOJIe
(BO3MOXXKHO  HCIIOJB30BAHHE  BHUJICOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha UOHBI: MarHus, KaJablUsl, aTIOMUHUS, [TUHKA, xkemne3a (1)
u xenesa (II), menu (II), HaOmiomeHue M omucaHUE MPOIECCOB OKpaIlIMBaHUS
IUIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaibluid (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHHE aM(DOTEPHBIX CBOMCTB THIPOKCUIA ATTFOMUHHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme «Baxuelue
METAJUIBI U UX COSTUHCHUS.

XHMMUA ¥ OKpPY:KaoUias cpeaa

BemecTtBsa m Marepuanbl B IOBCEIHEBHOM >KM3HM 4YeJOBeKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momorib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolleh cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpaius Beuiects, nainee — [1/IK). Ponb xuMuu B pemieHun 3K0JIOrMYeCKUX
npo0aem.

Xumuueckuii IKCnepumenm:

H3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTJICIBbHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOI0 ITUKJIA.



OOmIrie ecTeCTBEHHO-HAy4YHBbIC MOHITHSA: HAyYHBIH (PAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccudukauus, TMEepPUOAUYHOCTb, HaOIrO/eHuE,
OKCIIEPUMEHT, MOJEIUPOBAaHHE, HW3MEPEHUE, MOJelb, SBJICHUE, TAPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MATEPUATIBL.

dusuka: maTepusi, aToM, HJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIHI,
PanuoaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, O0BEM,
arperaTHO€ COCTOSIHUE BEILIECTBa, ra3, pacTBOP, paCTBOPUMOCTb, KpHCTAIINYECKast
pemérka, CIuiaBbl, (U3MUECKHUE BEIMYUHBI, CIUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COJHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTemMa, MUHEpPAJIbHBIE
y10OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE OPO/JIbI, TOJE3HbIE
UCKOTIaeMbI€, TOIUTMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMsS] XUMHUU B €IUHCTBE Y4eOHOU H
BOCIIUTATEIBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCUUCKUMU
COI[MOKYJITYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMU, TPUHSITHIMU B
oOIIecTBe MpaBUJIaMW W HOPMaMHU TIOBEJEHUS M CIOCOOCTBYIOT IIpOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yNbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTALUA U
pacIIMpEeHUE OIbITA ICITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHMOTHYECKOr0 BOCIMTAHUS:

LIEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAyYHOMY HACJEIUI0, TTOHUMAHUS 3HAYCHUS XUMHUUYECKON HAyKH B KU3HU
COBPEMEHHOI'0 OOIIEeCTBa, CIIOCOOHOCTH BJIAAETh JTOCTOBEpHOM HH(MOpMaLuei o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 0OIIECTBA;

2) rpasKaaHCKOr0 BOCTIUTAHUSA:

MPEACTABICHUS] O COLMAIbHBIX HOpPMax M TpaBWIax MEXKIMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM, Y4eOHOUCCIEA0BATENIBCKOM, TBOPYECKOM U IPYTUX BUJAX ACSTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOHN JESATEIBHOCTH TPU BBIMOJTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3aJ]]a4, BBIMOTHEHUH XUMHUYECKUX SKCIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOITOMOIIT!
B MpOILIeCCE ATON y4eOHOM JesATebHOCTU, TOTOBHOCTU OLICHUBATH CBOE MOBEJCHUE
U TOCTYIKM CBOMX TOBApHILEH C MO3UIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MOCIEACTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOTO NMO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEHIECTBE M XUMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABIISIONIUE
OCHOBY 11 TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJbI, B3aUMOCBS3IX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHbIC MOTHBBI, HAIPABJICHHBIC HA TMOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOM pal0oThl C Y4YeOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHWMIO, TPOSKTHOW W  HCCIEIOBATEIHCKOU
JEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH W yYPOBHSA OOY4YEHUS B
JaJIbHEHIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHHUE IIEHHOCTH KW3HHU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUH U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOIs, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH TpU  OOpalieHud C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPAKTUUECKOMY M3YUYCHUIO TPOoeccril U Tpy1a pa3IudHOro poja,
YBaXKECHUE K TPYAY U pe3ysibTaTaM TPYJIOBOW AEATEIbHOCTH, B TOM UKCIIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HaHUM 1O  XUMHHM, OCO3HAHHBIM  BBIOOP
WHUBUyaJIbHON TPAEKTOPUU MPOJOHKEHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenHon npodeccuoHaaIbHON NESITEILHOCTH U Pa3BUTUSL HEOOXOJUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0J10r14eCKOro BOCIIMTAHMS:

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KAaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIICCTBOBAHMS, IOHHMAaHUE IIEHHOCTH 3JI0POBOTO H
O0e3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
mpaBuiI 0€30MaCHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIINX 3[0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSI, MOJydaeMble TPU U3YYECHUU XUMHH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJNbTYpbl, OCO3HaHUS TJ00albHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M IMyTel MX pelieHus MOCPEJCTBOM METOJ0B XUMUHU,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOU MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDHI

B coctaBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUSI MUPOBO33pEHHUS OOIIEHAYYHBIC MOHITHS (3aKOH, TEOPUsl, TPUHIIHII,
runoTe3a, (Qakr, CcHucTeMa, TPOIECC, OHKCIEPUMEHT U Jpyroe.), KOTOpbIC
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM



HAy4YHOM KapTHUHE MHUpA, U YHUBEpCaJbHbIC yUeOHbIE AeUCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 0OECneunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

Bba3oBble Jjoruueckue JeMicTBUA:

YMEHUSI MCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBaTh CMBICI XMMHUYECKHX MMOHATHHA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BAThH
MOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()aKTOB M SBJICHU, BEIOUPATh OCHOBAHHS U
KPUTEPUH ISl KIacCU(PUKALMU XUMHUYECKUX BEIIECTB M XMMHUYECKHX pPEaAKIUH,
yCTaHaBIMBATh MPUUMHHO-CIICJACTBEHHBIC CBA3U MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHUE PACCYXKACHUS (MHAYKTUBHBIC, ACTYKTUBHBIC, 110 aHAJIOTHHN),
JIeaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEeMEHTa), XUMHUYeckas ¢Gopmylia U YpaBHEHHUE
XUMUYECKON PEAKIUU — TMPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBbHBIX MPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKU U3Y4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATE ~ OOIHME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3HM U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX M SIBJICHUSX.

ba3oBble uccienoBaTebCcKHe 1eiiCTBUS:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

npuoOpeTeHne OmbIiTa MO IUIAHUPOBAHUIO, OPTraHU3alMd M MPOBEICHUIO
YUYCHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEAEHHOTO OTbITA, UCCIICIOBAHUS, COCTABIATH OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pPa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TIOTyd4aeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJIIpHAs JIMTEpaTypa XUMHUYECKOTO COJCP)KAaHUS, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHSTh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOHCKE U OTOOpE
uH(OpMAIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 OMpPENeIEHHOTO THUIIA, TPUOOPETEHUE OMNBITA B
o0nacTd MCHOJB30BaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATh ONTUMAIBHYIO (pOopMy MpeAcTaBieHus] UHPOPMALIUK U
WUTIOCTPUPOBATh pEIlIaeMble 3aJa4d  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpaduKu ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh M AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIUIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSHHE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCcaJbHbIe y4eOHbIe JeHCTBHS:

YMEHUSI 33]1aBaTh BOMPOCHI (B XO€ ruaiora u (Min) JIUCKYyCCUH) MO CYIIECTBY
oOcyknaemMol TeMmbl, (OPMYIHPOBAaTH CBOU MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NTPEVIOKEHHON 3a1a4H;

YMEHUS  NPEICTaBIATH  IOJYYEHHbIC  pe3ysibTaTbl  IIO3HABATEJIBHOMN
NEATEIbHOCTH B YCTHBIX M TIMCBMEHHBIX TEKCTaX; JeJaTh MpPE3ECHTALUIO
pPE3yNbTATOB BBINOJHEHUS XMUMHUYECKOTO IKCIIEpUMEHTa (J1a00paTOPHOrO ONbITA,
71a00paTOpHOIl pabOTHI [0 UCCIIETOBAHUIO CBOICTB BEILIECTB, yU€OHOIO MIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOMU
MO3HABATEIbHOM M MCCIEOBAaTEIbCKOM  JACSATENBHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COIrJIaCOBAHMS
no3uuuid (00cykaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE LITYPMbI», KOOPAUHAIUS
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPENENsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOKO
NesATEeIbHOCTD, BBIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusl yueOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CAMOCTOSITEIIBHO COCTAaBJIATh WIH KOPPEKTHPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEVMCTBUM TPA BBINOJHEHUM 33JaHAM C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOIO peE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCITIOJIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPe3yNbTaTOB IO OCBOCHHUIO 00s3aTEIbHOrO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMoH,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBul, crnenuduyueckue A IpeAMETHONM o0nactu  «XUMHS», BB
JNEATEIBHOCTH 1O  TMOJYYEHHIDO HOBOIO  3HAaHWS, €ro  HWHTEpIpETalUH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHW: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBIA O0BEM,
OKCHJI, KHCIIOTA4, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHH PA3JIOKECHUS, PEaKUUW 3aMEUICHUS, PEaKUUU
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIII0BOU 3P (DEKT peakiuu,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHast OpOUTalIb, paauyc aToma,
XUMUYECKasl CBSI3b, MOJISIPHAS U HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBS3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIECTBa
(mpolieHTHAasi KOHIICHTpAIUsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPALICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJMKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHCHUN XMUMHUYECKUX PEAKIUN;

e OIpENENSATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akonHa JI. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAaHEHHMS MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHH S, 3aKOHA ABOTraapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHYECKHUX OJJIEMEHTOB: pa3iaudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynna (b-rpymnma)y, Maneie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HUMEIOTCS B
tabmune «llepuoauueckass cucteMa Xumudeckux odjemeHToB [, U.
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l iApa, OOIIEE YUCIIO JIEKTPOHOB U
pacrpeiesieHue UX MO AJIEKTPOHHBIM CIOSM);

KJIacCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKHE PEaKIUH (M0 YUCIYy M COCTaBy YYacTBYIOIIMX B pPEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHUE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi ONMMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOrHO3UPOBATH CBOIMCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TPEBpAICHUNd B
Pa3INYHBIX YCIOBUSX;

BBIUUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHYECKOTO 3jeMeHTa 1o (opMyse COEIHHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHSATHh OCHOBHBIE ONIEPALIMU MBICIUTEIBHON ACSITENILHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIICHHE, CHCTeMaTH3aIuio, KilacCU(HUKAIHUIO,
BBISIBJICHHE TMPUYMHHO-CIIEACTBEHHBIX CBS3€H — JUIS HM3Y4YCHHs] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, €CTEeCTBEHHO-HAYYHBIE METO/IbI
NO3HaHUs — HAOJIIOJEHUE, M3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CJIEI0OBATh IMPAaBHUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0M U 1a00paTOpHBIM
o0opyZoBaHMEM, a TaKXe mpaBuwiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBHUM C HWHCTPYKUMSMU TIO BBITIOJHEHUIO J1a00OPATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYUYEHHUIO U COOMPAHUIO IT'a3000pa3HbIX BEIIECTB
(Bogoposia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIJIOT C TIOMOIIIbIO UHJIUKATOPOB (JTaKMYyC, eHON(PTAICHH, METUIOPAHK

U Jpyrue).

K koHniy oOyuenus B 9 kiacce npeMeTHbIe pe3ysIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pacKpbIBaTh CMBICJ OCHOBHBIX XWUMHMUYECKHUX MOHATHWA: XHWMHWYECKHM
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, AaHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHUCJICHUS, XUMUYECKasl peaKIiusi, XUMUYecKas CBs3b, TEIUIOBOU >PdeKT
peakuuu, MOJib, MOJISIPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEBJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] IUCCOLUMALMS, PEAKUUA HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIe U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIUA,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (xoBayeHTHas, MOHHAs,
MeTajuInYecKasi ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKON peaKiuu, MPeAeabHO TOMYCTUMAasl KOHLIEHTPaLUs
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;
UCIIONIb30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBiIeHHS (GopMyll
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIU;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOLO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbich Ilepuoamueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OINUCHIBaTh W XapaKTepU30BaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymnma)» W «modouyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOJBI, COOTHOCHUTH
0003HauY€eHUs1, KOTOPbIE UMEIOTCA B IEPUOINYECKON TaOIUIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  AApa, ofllee YuCiIo BJIEKTPOHOB U paclpeleieHue HX 10
AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUH B Mpelesax MajblX NEPUOJI0B U
TJIABHBIX TOJATPYMI C Y4ETOM CTPOCHUS UX aTOMOB;

KJacCUu(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKIUU
BELIECTB, MO TEIUVIOBOMY 3(P(EKTy, N0 M3MEHEHUIO CTENEHEW OKUCIIEHUs
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIMUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITh  YPaBHEHUS AJEKTPOJUTUUYECKON JIHUCCOLMALMU  KHUCIIOT,
LIEJI0YEN U COJIEU, TIOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIUI HOHHOTO



oOMeHa, YpaBHEHHS pEaKui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX — PEAKITHA
MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca 3TUX peaKkiuii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa MO (QopMyJe COeTUHEHHUS,
MacCOBYIO JIOJIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHUIO
XUMHYECKOHN peakilnu;

cOOJTI0/IaTh TIPaBuUIIa MOJIH30BAHUS XUMUYECKOM MOCYA0M 1 1a00paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOOpalleHUuss C BEIIECTBAMU B
COOTBETCTBHUM C WHCTPYKIHMSIMH TIO BBIMIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB 110 MOTYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka u yTriIeKucIioro rasa);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAUeCTBEHHBIN COCTAB Pa3TUYHBIX
BCIIIECTB: PACMO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OpPOMHUI-, HOIHUI-,
KapOoHart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNEe, CUCTEMATU3aIINIO, BBISBICHUE MPUUUHHO-
CJICIICTBCHHBIX CBSI3€H — JJI M3YyYCHHsI CBOMCTB BEIIECTB M XMMHYECCKUX
peakiuii, €CTEeCTBEHHO-HAYYHbIE METO/bl IO3HaHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeabHbIM U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KoandecTBO yacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KonTposibHbIE IIpakTuyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMusg — BakHas 00/1aCcTh

11 ©CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIOBEKa

12 BemecTtBa 1 xuMudeckue 15 1 bubnnoreka IIOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

’ 00 okcumax https://m.edsoo.ru/7f41837¢c
’9 Bognopon. Ilonsitue o g 1 bubnmnorexka HOK

' KHMCJIO0Tax U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoteka IIOK

' OCHOBaHUX https://m.edsoo.ru/7f41837¢c
24 OcHOBHBIE KJ1acChl 1 ) 1 bu6muoreka [JOK

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

Hroro no pazneny 30

Pasnen 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XumMnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBHUTEIbHbIC PeAKIIUN



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

[lepuoauueckuii 3aKOH U

31 Ilepuoanueckas cucrema 7 bubnnoreka HOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
XuMHuJecKas CBA3b. BuGmiorexa LOK

3:2 OKuCIHTeNBHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edsogru/7f41837c
PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME



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

9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uugposbie
Ne ni/nn P Kourpoububie = IIpakTuyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIUA
11 [ToBTOpEeHME U yrayOIeHHE 3HAHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
) peakuuii https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIUS. 2 1 1 bubnnorexa [JOK
’ XUMHYECKUE PEAKIINU B pACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO6m1ast XxapakTepruCcTUKa XUMUYECKHUX 4 | bubnuoteka [JOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [OK
' PYTHHEL Lep https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
23 3J'IGL;6HTO§ VA 11") nbl. A30T, Gpocdop u ux 7 1 bubnmorexa LIOK
' PYHHRL ’ P https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.4 snemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmmorexa [TOK
' . py ) PO https://m.edsoo.ru/7f41a636
KPEMHHH 1 UX COCTMHCHHS
Hroro no pazneny 25



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

Pa3zgen 3. MeTa/JIbI M BX COEIUHEHU S

. bu6mmoreka [IOK
31 Obume CBOHCTEA METAILIOB 4 hitps://m.edsoo.ru/7f41a636
bubmuoreka [JOK
2 B 7| 1
3 aKHEUIIe METaJUIBI U UX COSIUHEHUS 6 hitps-//m.cdsoo.ru/7f41a636
Uroro no pazgeny 20
Pasznea 4. Xumus 4 OKpysKamomas cpeaa
4.1 BemiecTBa 1 MaTepHUaiibl B )KU3HU YEJIOBEKA 3 Bubmorexa ITOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubnnorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka KonTpoabubie | IlpakTuueckue A p
n/n Bcero u3ydyeHusi  o0pa3zoBaTe/bHbIE
padoThI padoThI
pecypchl
[Ipenmer xumun. Pons xumuu
1 B JKM3HU yesoBeka. Temna u 1 | nenens brbmmorexa LTOK
) CeHTsIOps https://m.edsoo.ru/ff0d210c
BEIIIECTBA
) [ToHsTHE 0 METOMAX MO3HAHUS 1 1 Henens bubmuorexa [JOK
B XHMUH CeHTsIOps https://m.edsoo.ru/ff0d227¢
[TpakTuueckas padorta Ne 1
«IIpaBuna paboThI B
3 J1a00paTOPUH B IPUEMBI 1 2 Hezens bubmorexa HOK
patop P CEHTSIOps https://m.edsoo.ru/ff0d23dc
oOpailieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM
4 YucTeIe BEMIECTBA U CMECH. | 2 Hepens bubmnoreka IIOK
Cnioco0nI paznieneHust cMecen CEHTOps https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmeceit (Ha | 3 Hepens bubmuotexa [JOK
IIPUMEPE OYUCTKHU CEHTSIOps https://m.edsoo.ru/ff0d28c8
MTOBAapPEHHOM COJIN )»
6 ATOMEL 1 MOTEKVILL | 3 Henens bubmuorexa [JOK
y CEHTSIOPs https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHE DJIEMEHTHI.
7 Snaki (CHMBONEY) | 4 wenens bubnuoteka [JOK
CEHTSIOps https://m.edsoo.ru/ff0d2bed
XUMHUYECKHUX AJIEMEHTOB



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

HpOCTLIe " CJIIOXKHBIC

4 genens

bu6nuoreka [IOK

8 BEIECTBA CEHTSIOPS https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE 1 Hemens bubnmoreka [JOK
yUeHHUe OKTSOps https://m.edsoo.ru/ff0d2d50
3aKO0H MMOCTOSHCTBA COCTaBa
BEIIECTB. XMMHYECKas

10 H B 1 menens bu6nmmoreka [IOK
opmyna. Banenriocts OKTAOps https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX
3JIEMECHTOB
OTHOCHUTEIbHAS ATOMHAs

1 0 2 Henens bu6mmoteka [IOK
Macca. LTHOCHTCbHAA OKTSOps https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca

12 MaccoBas 10511 XMMUYECKOTO 2 Hepens bu6mmoteka [IOK
3JIEMEHTA B COEAUHEHUN OKTSOpS https://m.edsoo.ru/ff0d350¢

13 KommaecTBo BemecTBa. Mosb. 3 Henens bu6mmoreka [IOK
Mouapnas macca OKTSAOpst https://m.edsoo.ru/ff0d5230
duznyeckue U XUMHYECKUE

14 X 3 menmens bu6mmoreka [IOK
ABJICHHA. AUMUHCECKaA OKTSOpS https://m.edsoo.ru/ff0d37fa
peaxius
[Ipy3HaKU U yCIIOBHS

15 P zHMHq X 4 menens bu6nuoreka [IOK
HpOTeK%HHH ec OKTA0ps https://m.edsoo.ru/ff0d3al6
peaxiuit
3aK0H COXpaHEHUS MaCChI

16 )IZ 4 menens bu6nuoreka [IOK
BOIIECTB. AHMITHECKIE OKTIOPS https://m.edsoo.ru/f0d3b88
ypaBHEHUS

17 Brrancienus konmnduecTsa, 1 Henenst bubmuorexa [JOK
Macchl BELIECTBA 110 HOSIOps https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

YpaBHEHUSAM XUMUUYECKHX
peakui

Knaccudukanust XauMuueckux
peaxuii (CoeAMHEHNS,

1 Henensa

bu6nmmoreka [IOK

18
Pa3oKEeHUS, 3aMEIIECHUS, HOSIOPS https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOneaucT. O000IICHIE 2 Hepens: bubnrorexa LIOK
H JCT et HOSGDSL https://m.edsoo.ru/ff0d40c4
Y cUCTeMaTH3amys 3HaHUH
KonTtponpsHas padora Nel mo
20 Teme «BelecTsa i 2 Henens bu6mmoteka [IOK
m HOSIOps https://m.edsoo.ru/ff0d4290
XUMUYECKHUE PEAKIIHI
Bo3ayx — cMmech rasos.
)1 CocraB Bo3ayxa. Kucnopon 3 Henens bubnnoreka IIOK
— 3JIEMEHT U IPOCTOe HOSI0ps https://m.edsoo.ru/ff0d448e
BeriecTBO. O30H
DOu3ndecKrue U XUMUYECCKHE
CBOMCTBA KMCJIOPOJIa
2 (peakiu oKuCTEHMS 3 Henens bubmuorexa [JOK
peakil ’ HOSIOPs https://m.edsoo.ru/ff0d4614
ropenue). [lonsrue 00
OKcHIaX
CrniocoObl nonydeHus
” KHCIIOpO/ia B 1abopaTopuu u 4 wenens bubmuotexa [JOK
MPOMBIIUIEHHOCTH. HOSIOps https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa
TenoBoit a3 dext
24 R 4 nenens but6mmoreka [IOK
peaKiiuu, HOSOps https://m.edsoo.ru/ff0d4790

IMMOHATHUEC O TCPMOXUMHYCCKOM



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

YpaBHCHHH, DK30- U
OHAOTCPMHUUYCCKUX PCAKIUAX

TorumBo (HedTh, yroas u

)5 MeTaH). 3arps3HeHHE BO3AyXa, 1 Hemens bubmuorexa [JOK
CIIOCOOBI €T0 JeKaopst https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHUS
[IpaxTuueckas padora Ne 3 o

26 teme «llonyuenue u 1 Henmens bubnuoreka [JOK
coOMpaHue KKCI0PO/a, nexaopst https://m.edsoo.ru/ff0d4ae2
M3yYEHHUE €r0 CBOMCTBY
Bonopoa — snemeHT u

7 HDOCTOE BELICCTEO 2 Henens bu6mmoteka [IOK

p m : neKaops https://m.edsoo.ru/ff0d4dd0
Haxoxxnenue B mpupojie
®dusndeckue 1 XUMHIECCKUE
)3 CBOHCTEA BONODOLA 2 Henens bu6mmoreka [IOK
A0poOAa. neKaops https://m.edsoo.ru/ff0d4dd0
IIpumenenue Bogopoaa
29 IToHsiTHE O KUCIIOTAX U COMSAX 3 Henens bubmorexa [TOK
JieKaopst https://m.edsoo.ru/ff0d50d2

30 Croco0b!I ToTy4eHust 3 Hepens bubmuotexa [JOK
BOJIOPO/Ia B JTaOOpaTOpHH nexaops https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o

31 teme «[lonydyenue u 4 Henens bubnmnorexka HOK
coOupaHue BOI0pO/Ia, neKaopst https://m.edsoo.ru/ff0d4{42
W3yYEHHE €ETO CBOWCTB)

1 MonsipHblii 00BEM ra30B. 4 mepenst bu6muoreka [JOK
3akoH ABOrazipo JieKaopst https://m.edsoo.ru/ff0d542e

13 Boruucienus 00béma, 5 Hepnens but6mmoreka [IOK
KOJIMYECTBA BEIIECTBA I'a3a Mo nexadpst https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

€ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA UIIH 00bEMY

Brrunciaenus 00EMOB ra3oB

34 10 YPAaBHEHUIO PEAKLMU HA 5 Henens bubmuorexa [JOK
OCHOBE 3aKOHAa 00BbEMHBIX nexabpst https://m.edsoo.ru/ff0d5708
OTHOIIICHU ra30B

35 DU3NYECKUE U XUMUYECKUE 2 Hepens bu6nmmoreka [IOK
CBOMCTBA BOJBI STHBapPSI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsarue 2 Henens bubmuorexa [JOK
00 UHIUKaTOpax SIHBapsI https://m.edsoo.ru/ff0d59¢2
Bopna xak pacTtBopuTE®.

Hackbiennbie u

37 CHACLILLLC & DACTEO 3 wenens bu6mmoreka [IOK

HCHACBIIIICHHBI TBOPBL.
- p p SIHBaps https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BellleCTBa B
pacTBope
[TpakTtuyeckas padora Ne 5 o
teme «lIpuroroBnenue

38 acTBO (I))B C OTpeIeIEHHON 3 Heterns bubmmorexa LOK
p p N Iv) A STHBaps https://m.edsoo.ru/ff0d5eba
MacCOBOM JoJei
PacTBOPEHHOTO BEWIECTBA»

KonTponbHas padora Ne2 1o

39 ere pK oo I(; Bosoho 4 Henens bubmmorexa [JOK

teme «Kucn . .

pon AOpOA STHBapS https://m.edsoo.ru/ff0d6342
Boma»
Oxcuasl: cocTas,

40 accﬂ duka 4 wenens but6mmoreka [IOK
KJTacCU(DHKAIIHS,

1 SIHBapsI https://m.edsoo.ru/ff0d664¢
HOMEHKJIaTypa
41 [Tony4yenue n XumMu4eCcKue 1 Henens bu6muoreka [JOK

CBOMCTBaA KHCJIOTHBIX,

(beBpans

https://m.edsoo.ru/ff0d664e
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OCHOBHBIX N aM(bOTepHBIX
OKCH 0B

OcHoBaHU4: COCTaB,

47 KnaccutHKanus 1 Henenst bu6nmoreka [IOK
’ dheBpamns https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [Tony4yeHue u XUMHUYECKHE 2 Henens bubmuorexa [JOK
CBOMCTBA OCHOBaHMUI (beBpans https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras,

44 knaccutKanus 2 Henens bubmuorexa [JOK

A (Geepans | hitps:/m.edsoo.ru/ff0dfee?
HOMEHKJIaTypa

45 [lonyuenue u xumMnyeckue 3 Henens bubnuoreka [JOK
CBOMCTBA KHCIIOT dbespans https://m.edsoo.ru/ff0dfee2
Comnu (cpennue):

46 HOMEHKJIaTypa, CIIOCOOBI 3 menmens bubmnoreka IIOK
MOJIYYEHHUS, XUMUYECKHE (espans https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuyeckas padora Ne 6.

Pemienne

47 SKCHEPUMEHTAIBHBIX 3a7a4 110 4 wenens bubnmnoreka [JOK
TeMe «OCHOBHEBIE KJIACCHI (beBpans https://m.edsoo.ru/00ad9b7¢c
HEOPTraHUYECKHUX
COCTUHEHUIN)

I'eneTnyeckas cBsI3b MEXITY
48 KJlaccaMy HEOPTraHUYECKHUX 4 nepens bubmorexa [IOK
N p (dheBpais https://m.edsoo.ru/00ad9as50
COCIUHCHUI

49 O06o0menue n 1 Hemens bubnuotexa [JOK

cHCTeMaTH3aIus 3HaHUH Mapra https://m.edsoo.ru/00ad9cb2
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KonTtponbnas padora Ne3 mo

50 teme "OCHOBHBIE KJIacChl 1 Henenst bu6nmoreka [IOK
HEOPraHUYECKUX MapTa https://m.edsoo.ru/00ad9ela
coeuHeHuit"

IlepBbie MONBITKU

51 KJIACCU(PUKAIIUU XUMUIECKUX 2 Henens bubmuorexa [JOK
aneMeHToB. IloHsTHE O MapTa https://m.edsoo.ru/00ad9ffa
IPYIIax CXOTHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH 1

5 [lepuonuueckast cucrema 2 Hepens bubnnorexka HOK
XUMHYECKUX 3jieMeHToB J[. 1. Mapra https://m.edsoo.ru/00adas52¢
MenneneeBa

53 Ilepuonapl, rpynisl, 3 menens bubnnoreka IIOK
MIOATPYIIIBI Mapra https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. CoctaB 3 Henens bubnuotexa [HOK
aTOMHBIX szep. M3oTormsl Maprta https://m.edsoo.ru/00ada342
CrpoeHnue 31eKTPOHHBIX

55 000J109€K aTOMOB AJIEMEHTOB 4 wenens bubmmorexa [JOK
Ilepuoanueckoit cucremst /1. Mapra https://m.edsoo.ru/00ada6bc
H. Mengeneera
XapakTepucruka
XUMHYECKOT0 AJIEMEHTA 110

56 10 TOTOMKEHITIO B 4 nenens bubnmnoreka [JOK

. Mapra https://m.edsoo.ru/00ada824
Ilepnonnueckoii cucreme /1.
N. Menneneena
3nauenne [lepuoamaeckoro
57 3aKOHAa I pa3BUTHUA HAYKU U | nezens bubnrorexa LHOK
anpens https://m.edsoo.ru/00ada96e

npaktuku. J[. 1. Mennenees
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— y4€HbIN, nefaror u
rpaKJIaHUH

PesepBHbIil ypok. O600111eHIE

58 Y CHCTeMaTH3allus 3HaHUH / 1 Henenst bu6nmmoreka [IOK
Bcepoccuiickas mpoBepodHast amnpenst https://m.edsoo.ru/00adb33c
paborta
KonTponsHas padora Ne4 1o
teme «CTpoeHue aToma.

59 XumMmnueckas CBA3b» / 2 Heens bubmorexa HOK

. anpens https://m.edsoo.ru/00adb486
Bcepoccuiickas npoBepoyHas
paborta
DIEeKTPOOTPULIATETLHOCTh
60 aTOMOB XHUMHUYECKHX 2 Henens brbmmorexa LTOK
amnpens https://m.edsoo.ru/00adaab8
3JIEMEHTOB
3 wenens bub6nmoreka [IOK
61 HNonHas xumMuyeckas CBI3b
anpens https://m.edsoo.ru/00adac34

6 KoBanentnas nonsipHast 3 Hepens bubnmnoreka [JOK
XUMHYECKas CBAI3b anpens https://m.edsoo.ru/00adaab8

63 KoBanentnast HenonspHas 4 Hepens bubnmnorexka HOK
XUMHYECKas CBSI3b anpens https://m.edsoo.ru/00adaab8

64 CreneHb OKUCIEHUS 4 Henens bubamorexa LOK

anpens https://m.edsoo.ru/00adae28

65 OKHUCIUTENBHO- 1 Henens bubmmorexa [JOK
BOCCTaHOBUTEIIBHBIEC PEAKIIUN Mas https://m.edsoo.ru/00adb076

66 OkucnuTenu u 1 Henens bubmuorexa [JOK
BOCCTaHOBUTEIU mast https://m.edsoo.ru/00adb076

67 Peseprubrii ypok. O60611eHIE 2 Hepend bu6nuoreka [IOK
M cUCTeMaTu3alus 3HaHuH 110 Mas https://m.edsoo.ru/00ad9cb2
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teMe «CTpoeHue aToma.
XuMuYeckas CBSI3b»

68 PesepBHbIil ypok. O600111eHIE | 2 Henens bubnmoreka [JOK
U cUCTEMAaTH3alus 3HaHUH mas https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/ff0d61c6

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tewa ypoxa Bcero Kontpobhvie  Ipaxririeckie H3yuyeHusi | oOpa3zoBaTejbHbIE
padoThbI padoThbI pecypenI

[Iepnonrueckuit 3aK0H.

| Ilepuoanueckas cucrema 1 1 Henens bu6mmoreka [IOK
XUMHYECKHX dnemeHToB /1. 1. CeHTIOps https://m.edsoo.ru/00adb59e
MenneneeBa
3aK?HOMepHOCTH B U3MEHEHUU | Henems Bu6mrorexa LOK

2 EZ;Z‘;T; T"p‘féﬁ‘(“;e‘;’;:;‘o?eMGHT"B ! centabps | https:/m.eds0o.ru/00adb6b6

3 Knaccudukanus u HOMEHKIaTypa | 2 Henens bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB CEHTSOps https://m.edsoo.ru/00adb7e2

4 Buner xumMuueckoii CBsI3U U THITBI | 2 Hepend bu6mmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK CEeHTS0PA https://m.edsoo.ru/00adbac6
KonTtponbHnas pabora Nel no Teme

5 «IloBTOpenue u yrnyonaeHue | | 3 Hepens
3HAHUW OCHOBHBIX Pa3elioOB Kypca CEHTSIOPsI
8 kacca»

6 Knaccudukamnms xumuaeckux | 3 Henens bubnuotexa [JOK
PEAKIHI MO pa3IMYHBIM MIPU3HAKAM CEHTSIOps https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU 4 e BuGmmorexa LOK

! ES::;(I;I:I{]I_{II(,)II){(H;:;K(L)I;Z)T D 1 CEHTSOps https://m.edsoo.ru/00adbe9a

g ITonsaTrE 0 XUMHUYECKOM 1 4 Henens bu6mmorexa [IOK
paBHOBecHUU. DAKTOPBI, BIMSAIOIINE CeHTI0ps https://m.edsoo.ru/00adc28c
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Ha CKOpPOCTb XHUMHYECKOH p€akuuu
U IIOJIOKCHUE XUMHWYECKOI'O

peakuuu B pacTBOPAX»

paBHOBECHUS
9 OKHUCIIUTEIIBHO- 1 Henmens bu6mmoreka [IOK
BOCCTAHOBUTEJIbHBIC PEAKITUU OKTSIOPST https://m.edsoo.ru/00adcade
Teopust 37IEKTPOTUTUYECKOMN
10 rcconuanuu. CUIbHEIC U Cl1a0bIe I nenens bubmorera [TOK
A ) OKTSIOpS https://m.edsoo.ru/00adcd68
AJIEKTPOIIUTHI
11 HMonnsie ypaBHEHNS peaKnuii 2 Hepiens bubmorexa HOK
M p OKTSIOps https://m.edsoo.ru/00add448
XuMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHUH B CBETE MPEACTABICHUI 2 "enens bubnnoreka [JOK
00 2JIEKTPOIUTUYECKOM OKTSIOps https://m.edsoo.ru/00add5d8
JIHCCOIHAIAN
XHUMHUYEeCKHEe CBOMCTBA COJICH B
13 CBETE MPEJACTaBICHUHN 00 3 Hepte bubmmorexa [TOK
pea N OKTSIOps https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIITHI
14 IlonsiTHE O TUAPOIIHN3E COICH 3 HepcI bubmorera [JOK
P OKTSIOps https://m.edsoo.ru/00add9d4
15 O06o011eHre U cucTeMaTu3alus 4 uenenst bubmmoreka [JOK
3HAHUM OKTSIOpS https://m.edsoo.ru/00addd12
[Tpaktnyeckas padora Ne 1.
16 «Pemenue skcnepuMeHTaIbLHBIX 4 nepens bubmorexa [TOK
P OKTSIOps https://m.edsoo.ru/00addbfa
3a7a4»
KonTtponbHas padora Ne2 o reme
17 «INEKTPOIUTHYECKAS 1 Henens bubnmoreka [JOK
JUCcOoIManus. XUMUYECKUE HOSIOpS https://m.edsoo.ru/00addecO
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OO61mas xapakTepuCcTHKa raJOreHoOB.

18 XHUMHYECKHE CBOMCTBA Ha IIpPUMEpE | nenens bubmmorexa LOK
p p HOSIOpS https://m.edsoo.ru/00addfe2
XJIopa
XnopoBogopoa. ComsiHast KUCIIOTa,
19 XHUMHYECKHE CBOIICTBA, MOIYUECHHE 2 nepens bubmmorexa [IOK
’ yd ’ HOSIOps https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «ITonyuyenue coJITHON KUCIIOTHI 2 negens bubmorexa LOK
ya B N ’ HOSIOps https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONCTB»
Brruucnenus mo ypaBHEHUSIM
21 XUMHAYECKUX PEaKIUH, €CIIN OOUH 3 Hexen bubmmorexa LHOK
p i HOSIOps https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE

) OO0m1as XxapakTepucTUKa 3JIEMEHTOB 3 Hepens bubnuotexa [JOK
VIA-rpymisl HOS0ps https://m.edsoo.ru/00ade64a
ATOTpOnTHBIC MOTU(DUKAIIMH CEPHI.

3 Haxoxnenue cepsl 1 e€ 4 nenens bubnnorexka [JOK
COCIMHEHUH B IIPUPOLE. HOSI0ps https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOWCTBA CEPBI
CepoBo0OpO/I, CTPOCHHE,

24 (bnznqecml;e u XI/III:/II/I‘IGCKI/IC 4 Heners bubmmorexa LIOK

. HOSIOps https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 buznyecKkue 1 XUMUYECKHE I menens bubmmorexa LOK
. JieKadpst https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHUE
XUMUYECKUE PEAKIIUH, JISKAIIUE B

26 OCHOBE MPOMBIIIIEHHOTO CIToco0a 1 Henens bubmuotexa [JOK

MOJTYYEHHS] CEPHON KUCIIOTBHI. nexadps https://m.edsoo.ru/00adec8a

XHUMHUYECKOE 3arpsA3HCHHUC
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OKpYXKarolien cpebl
COCTUHEHUSIMU CEPBI

7 Bprumnciienre MaccoBOM J10JIH 2 Henens bubmmoreka [JOK
BBIXO/Ia TTPOJIYKTA PEAKIIUH nexaopst https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB
VA-rpynisl. A3oT,
)% pyn 2 Henens bu6mmoreka [IOK
acIpocTpaHeHHE B IPUPOJIE,
paclpoctp PHPOA JieKadps https://m.edsoo.ru/00adeea6
bu3HYECKUE M XUMUYICCKHEC
CBOMCTBaA
AMMHak, ero (Gpu3nIYECKUC U
’9 ¢ . S 3 Hemens bu6mmoreka [IOK
XMMHYECKHE CBOMCTBA, ITOJIYUYEHU
¥ JieKadpst https://m.edsoo.ru/00adf004
Y IpUMEHEHUE
ITpaxTiueckas padora Ne 3 o Teme
30 ﬁ p 3 "enens bu6mmoreka [IOK
«[Tonyyenne aMMuaKka, H3ydeHHE
yq“ i nexaopst https://m.edso0.ru/00adf180
€ro CBOMCTB)
A3oTHas KucioTa, e€ Gusnveckue u 4 »enens bu6mmoreka [IOK
31 .
XHMHYECKHE CBOMCTBA JieKadps https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPAITLHBIX
1 5 X P 4 nenens bubmuorexa [JOK
o0peHui. XUMHYECKOE
yAOOp . JieKadps https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIOIIEH CpeIbl
COEIUHEHUSIMHU a30Ta
dochop. Oxcun dpochopa (V) u
13 o :11)) P ¢ q)‘i) p3 ( ei . 5 Hepens bubmmoreka [JOK
ocdopHas KUCI0Ta, GU3NUECKHE U
p o JIeKadpst https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWMCTBA, MOTyYEHNE
Ucnons3oBanue pocdaros B 5 Hepens bubmuotexa [JOK
34
Ka4eCTBE MUHEPAIbHBIX JieKadps https://m.edsoo.ru/00adfc20
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ynoOpeHui. 3arpsi3HeHHE
MIPUPOIHON cpenbl pochaTamu

Yraepon, pacnpocTpaHEeHUE B

35 R S — 2 Henens bu6mmoreka [IOK
PHPOZIE, . STHBapSI https://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOMCTBA
Oxkcuapl yriaeposaa, ux puszndeckue
1 XUMHUYECKHUE CBOMCTBA.
2 Hemens bu6mmoreka [IOK
36 DKojorudyeckue npooIemsl,
STHBapS https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
Iv)
. 3 "emens bu6mmoreka [IOK
37 YronpHasg KHCI0Ta U €€ CoIu
STHBapsI https://m.edso0.ru/00ac006¢
[TpakTiueckas pabota Ne 4 o Teme
18 "ITosrydyeHune yrieKucioro rasa. 3 Henens bubnuorexa [IOK
KauecTBenHnas peakuus Ha STHBapsl https://m.edsoo.ru/00ae027¢
KapOoHaT-1oH"
[TepBoHavabHBIC TOHATHS 00
39 OPTraHMYECKHUX BEIIECTBAX KakK O 4 Hezers bubmmorexa [OK
p SIHBapsI https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YTiIepoia
40 Kpemuuii u ero coeiHeHUst 4 Heners bubnrorexa LIOK
p STHBapSsI https://m.edsoo.ru/00ae080a
[TpakTuyeckas padora Ne 5.
41 Pemenne skcniepuMeHTalIbHBIX 1 Henmens bubnuoreka [IOK
3a1a4 no teme «Baxueiimme despais https://m.edsoo.ru/00ae0bf2
HEMETaJUTBl U UX COCAUHEHHUS
KonTponbhas padota Ne3 o teme
. 1 Henens bubnnorexka [JOK
42 «Baxnennine HeMeTaIIbl U UX
(beBpas https://m.edsoo.ru/00ae0el8

COCOUHCHU
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OO01mas xapakTepucTHKa
XUMHYECKHX AJIEMEHTOB —
MeTaJIoB. MeTainueckast CBsI3b U

2 Henens

bu6mmoreka [IOK

43
MeTaJUTMYecKasi KpUCTaIMIecKas dheBpans https://m.edsoo.ru/00ael103e
pemérka. PU3n4YeCcKue CBOMCTBA
METaJIJIOB
XuMHUYEeCKrue CBONCTBA METAJIIIOB.
44 DIIEKTPOXUMHUYECKUHN Psif 2 HezeIL bubmorexa LHOK
p . p (despais https://m.edsoo.ru/00ael156
HaIpsHKEHUN METaJIOB
OO6mme crocoObI MoTydeHHs
MeTtaiioB. CrutaBbel. Beraucienus
45 110 YpaBHEHHUSAM XUMHYECKUX 3 HepleI bubmorera [JOK
yp N Gberpas https://m.edsoo.ru/00ael1156
PEaKIIMii, €CJIU OJIUH U3 PEarcHTOB
COJICPXKUT IPUMECH
46 IlonsTHE 0 KOPPO3UU METAIITIOB 3 HepcILA bubmorexa HOK
PP (despais https://m.edso0.ru/00ael1278
4 wenens bu6mmoreka [IOK
47 €JI0YHBIC METaJIJIbI
I Gberpass https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUJIBI HATPUS U 4 wenens bubnnorexa [JOK
KaJus (despais https://m.edsoo.ru/00ae14b2
49 [IlenouyHo3eMenbHBIE METAILIBI — 1 Henmenst bubmuorexa [JOK
KaJIbIIMA U Mardui Mapra https://m.edsoo.ru/00ael5e8
. 1 Hepenst bubnnoreka [JOK
50 Baxneimmme coemmHEHNS KaJIbITHI
Mapra https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATHU3ALIHS 2 Henens
3HaHUU Mapra
5) JK&cTkoCcTh BOJIBI M CLIOCOOBI €€ 2 Henmest bu6mmorexa [IOK
YCTpaHEHHUS Mapra https://m.edsoo.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[TpakTrueckas padota Ne 6 o Teme

A i 3 Hemens bubmuoreka [JOK
53 JKECTKOCTEL BOABI U METOMEI €8
\ MapTa https://m.edsoo.ru/00aelae8
yCTpaHEHHUS
. 3 Henmens bubanoreka [JOK
54 AmomuHuit 8 1
MapTa https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U 4 nenens bubmumorexa [IOK
THIPOKCHIA MapTa https://m.edsoo.ru/00aelc64
4 menens bu6mmoreka [IOK
56 Keneso A 1
Mapra https://m.edsoo.ru/00ae1d86
57 OKcuabl, THIAPOKCUIBI U COJIH 1 Henens bubnnoreka [JOK
xenesa (I1) u xxenesa (111) anpesns https://m.edsoo.ru/00ae35e6
58 O06o001IeHne U CUCTEeMaTH3als 1 Henmens
3HAHUM anpens
[IpakTrueckas padora Ne 7.
59 Pemenne skcnepuMeHTaIBHBIX 2 nenens bubnnorexa [HJOK
3a71a4 1o TeMe «Bakuelinine anpeis https://m.edsoo.ru/00ac3de8
METAJIJIbI U UX COCTMHEHU S
Brruucnenus mo ypaBHEHUSIM
XUMUYECKHUX PEaKUUid, €CIU OJJUH
60 U3 PEAareHTOB JJaH B U30BITKE WU 2 nenens bubnnorexka [JOK
COIEPKUT IpUMecH. Beruncnenus anpens https://m.edsoo.ru/00ael1750
MacCOBOM 101U BbIXOJa MPOAYKTA
peakiuu
61 O00011eHNe U CUCTEMATU3 AL 3 Henens
3HAHUU anpens
KonTponbnas padota Ne4 o teme
. 3 Henens
62 «BaxHeue MeTalljibl 1 UX
anpens

COETMHEHMS»



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemectBa u Marepuaisl B 1 4 wenens bubmuoreka [JOK
[IOBCEIHEBHOMN KU3HU YEJIOBEKA arpens https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEeHNe 1 4 wenens bubmmoreka [JOK
OKPY’KaIOIIIECH CPeIb ampens https://m.edsoo.ru/00ae4270
65 Ponp xumum B pemeHun 1 1 Henens bubnuorexa [JOK
9KOJIOTUYECKHX MTPOOIeM Mas https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O0001ICHHE 1 1 1 Henens bubmuorexa [JOK
cUCTeMaTH3alus 3HaHUH Mas https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O0o01IeHNE U 1 2 Henens bubnuorexa [IOK
cucTeMaTu3alus 3HaHui Mas https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHNE U 1 2 Henens bubnuoreka [IOK
cucTeMaTu3alus 3HaHui Mas https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1

ITo Teme: ((HepBOHaan'IBHHe XUMHNYCCKHEC ITIOHATHA»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX TIIOHATHI: aTOM,
MOJIEKYJ1a, XUMHUYECKUH DIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BELIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJHAsS), BaJEHTHOCTD,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJsSIpHAs Macca, KOJIMYeCTBO
BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl JOJil XUMHUYECKOTO
JJIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00bEM, XMMHUUYECKasl peaKius,
KIacCUPUKALMS ~ peakluid: peakluu COCAMHCHHS, PEaKIUH
pa3noKeHUs, pPeaKIHH 3aMelleHus, peakuuu oOMeHa, 3K30- U
SHJOTEPMUUYECKHE PEAKINH, TeTUIOBON 3(P(EeKT peakiuu, pacTBop,

MacCcCoOBas J0JIA BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/ISI) B pacTBOpPC

1.2

HUIUTIOCTPUPOBATE B3aUMOCBS3b OCHOBHBLIX XUMHUYCCKHUX MOHATHHA U

NPUMCHATH 3THU MOHATHUA IIPHU OIIMCAHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BAaTh XUMHUUYCCKYIO CUMBOJIMKY JJISI COCTABJICHUS (I)OpMy.]'I

BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

1.4

PaCKpbIBATb CMBICII 3aKOHOB  COXpPAaHCHUSA MaACChbl BCHIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIDHOI'O YUYCHHA, 3aKOHa

ABoraapo

1.5

ONpeaAcIATL BAJICHTHOCTHL aTOMOB  JJICMCHTOB B 6HHapHBIX

COCTUHEHUIX

1.6

KJIaCCI/I(I)I/IL[I/IpOBaTL XAUMHYCCKUC PCAKIIUU (HO YUClIy U COCTaBy

Y4acCTBYIOUIUX B PEAKIIUH BEIIECTB, M0 TEINIOBOMY 3D (HEKTY)

1.7

BBIUUCIIATE OTHOCHUTCIBHYIHO MOJICKYJIAPHYIO WU MOJIAPHYIO MAaCChI

BEILECTB




1.8

BBIUYHCIISATH MAaCCOBYIO JIOJII0 XMMHUYECKOIO 3JieMeHTa 1o (opmyse

COCIUHCHHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIO BEIICCTBA B PACTBOPE

1.10

IIPUMEHSATh €CTECTBEHHOHAYYHbIE METO/IbI I03HaHUs — HaOII0IeHuE,
U3MEpPEHUE, MOJEIUPOBAHUE, OKCIEPUMEHT  (peajbHbBId U

MBICJICHHBIN )

ITo Teme: «Baxunenmue npecTaBUTENIN HEOPraHUYECKUX BEILECTB)

2.1

PACKpPBIBATL CMBIC]I OCHOBHBIX XHUMHYCCKUX TOHSTHH: OKCH I,

KHCJI0Ta, OCHOBAHUEC, COJIb

2.2

OIIpEAEIATh MPUHAIIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy

coequHeHui o popmynam

23

KJ'IaCCI/I(bI/IIII/IpOBaTI) HCOPraHn4C€CKHEC BCUICCTBA

24

XapaKTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOICTBa
BEIIECTB Pa3IMUYHBIX KJIACCOB, MOATBEPXKIasi OMKMCAHUE MTPUMEpPaMu
MOJIEKYJISIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIMX  XMMHUYECKUX

peakuuii

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IICCTB B 3aBHCHUMOCTH OT HX
Ka4YC€CTBCHHOI'O COCTaBd, BO3MOXHOCTHU IIPOTCKAHHUA XHMHUYCCKUX

HpeBpaHICHI/H\/JI B pa3JIMYHBIX YCIIOBUAX

2.6

CIeAOBaTh IMpaBWIaM I[OJb30BAHUS XHUMHUYECKOW MOCYI0H U
nabopaTopHBIM 000PYAOBaHHEM, a TaKXKe MpaBHUIIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HUHCTPYKIUSAMH TIO BBIMOJIHEHUIO
ab0PaTOPHBIX XUMUYECKHX OMBITOB MO MOJYYEHHUIO U COOMPaHHIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOAA U KUCIOPOAA), IPUTOTOBICHHUIO
pacTBOpPOB € ONPEAEIEHHON MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATH U MPOBOJIUTH XUMHUUYECKUE IKCIIEPUMEHTHI
[0 Pacrno3HABaHUIO PACTBOPOB IIEIOYEH M KHCIOT C MOMOUIBIO

MHJMKATOPOB (JakMyc, (eHodTaaer, METUIOPAHK U IpYTHe)

2.7

IIpOBOAUTDH paCQéTBI 10 YPaBHCHUIO XHUMHYECKOM pCaKknuun

I[To Teme: «Ilepunonnueckuit 3akoH u llepmoamdeckas cucrema
xumuyeckux sneMeHtoB J[. M. MenneneeBa. CtpoeHue aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITUID)

3.1

PACKpPBIBATE CMBICII OCHOBHBIX XUMHWYCCKUX TTOHSTHIH: AApO aTtoMma,

BHCKTPOHHLIﬁ clioit aToMa, aToOMHasd 0p6I/ITaJ'IL, paauyc aroma,




XAMUYECKasl CBS3b, MOJISIPHASI W HEMOJSPHAs KOBAICHTHASI CBSI3b,
3JIEKTPOOTPULATENIBHOCTh, MOHHAsA CBSA3b, HWOH, KAaTUOH, AaHHOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(l)I/IL[I/IpOBaTB XHUMHUYECCKUEC 3JICMCHTHI

33

OIMCHIBAThH U XapaKTepH30BaTh TaOmMuHyto ¢popmy Ilepronnyeckoit
CHCTEMbl XMMHUYECKHMX 3JIEMEHTOB: pa3jvyaTh IOHATUS «TJIABHAs
noarpynna (Arpymnma)» u «mobOouHas mnoxarpynmna (brpynma)y,

«MaJIple» U «OOJIbIIHE) MEPUOAbI

34

packpsiBaTh cMbica [lepuoauueckoro 3axkona JI.M. Menneneesa:
JEMOHCTPUPOBaTh IMOHUMAaHHE MEPUOJAMYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU S B

[Tepuoanueckoii cucreme

3.5

COOTHOCUTb  0003HAu€HHs, KOTOpble HUMEITCI B  Tabiuue
«Ileppuoguyeckas cucrema  XUMHYecKux  dnemeHtoB .U
MeHieneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsaj sA1apa, oOliee 4YuCiIo

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOHM)

3.6

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

COCANHCHUAX

3.7

OIIPCACITE BUJ XUMHYECKOH CBS3H (KOBaJICHTHaSI u I/IOHHaH) B

HCOPraHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMPEAMETHBIC PE3YyJIbTAaThbl 0CBOCHUSA OCHOBHOM
06p33OBaTeJII)HOI7I nporpaMmmbl OCHOBHOI'O 001ero 06pa303amm

1

ITo Teme: «BemecTBO 1 XMMUYECKask PEAKIUS

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: pPacTBOP,
ANEKTPOJIUTHI, HEINEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUAINS,
peakiMu MOHHOTO OOMEeHa, KaTalu3aTrop, XUMHUECKOEe PaBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,

OKHCJIUTCIBbHOBOCCTAHOBUTCIILHBIC pcaknuu, OKHCIHTCIIb,




BOCCTAHOBUTEIIb, OKHCIECHHE W BOCCTAaHOBICHME, aJUIOTPOIINS,
aM(pOTepHOCTh, XHMHYECKasi CBs3b (KOBaJICHTHAs, HWOHHAs,
MeTaJlJIn4yecKas), KpHUCTaJUIMYecKasi pemérka, CIUIaBbl, CKOPOCTh

XMMHYECKON pEaKIuu

1.2

HWIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHHA H

IPUMCEHATH OTHU IMMOHATHA IIPHU OITMCAHUHU BEIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTABJISITh YPaBHEHHUS AJICKTPOJIUTUUYECKON JIMCCOIMALUNA KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpalI€HHbIE ypaBHEHUS peakiuil

HMOHHOTO OOMEHA

1.4

PaCKpbIBATh CYIIIHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKI_[I/Iﬁ

IIOCPEICTBOM COCTaBJIEHUS JIEKTPOHHOIO OajlaHCa 3TUX peaKUuit

1.5

IIPOBOJUTH PACYETHI II0 YPABHEHUIO XUMUYECKOM pEeaKIuu

ITo Temam: «Hemerannpl U UX cOeAUHEHUSA» U «MeTallbl M HX

COCAUHCHUA»

2.1

XapakTepu3oBaTh  (OMHMCHIBaTh) oOmMEe W crenuduuecKue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIICCTB, TIOTBEPKIAs
ONMCaHHWE TMPHUMEPAMH MOJICKYJIAPHBIX M HWOHHBIX ypPaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATH YpaBHCHHA peaKHHﬁ, MOATBCPKAAIOIIUX
CYIICCTBOBAHUC TeHEeTUYECKOM CBsA3HU MCKOY BCIICCTBaAMU

Pa3IMYHBIX KJIACCOB

23

MIPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B pas3JIMYHbIX

YCIIOBUSIX

24

CleIoBaTh TMpaBWJIaM TIONB30BAaHUS XHUMHUYECKOM TOCYAOH W
ab0opaTOpHBIM O0OpPYIAOBAaHUEM, a TAKXKe MpaBUIaM OOpaleHus C
BEIIECTBAMH B COOTBETCTBHUU C HMHCTPYKIMSIMH IO BBITOJHEHHIO
na60paT0prlx XUMHUYCCKUX OIBITOB IO IMOJYYCHHUIO U CO6I/IpaHI/IIO

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOTO 1“8.33.)

2.5

HpOBO}II/ITL peaKuI/m, HO)ITBep)K}IaIOHH/Ie KaquTBeHHBIfI COCTaB
pPa3MUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHU-,
Opomun, woaun, kapOoHat, Qocdar, cummkar, cynabdar,
TUAPOKCUIUOHBI, KATHOHBI aMMOHUS, HOHBI U3yUYEHHBIX METAaJIOB,

MIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIAHMYECKUX BEIIECTB




3 ITo Teme: «XuMHs U OKpY’KaroIasi cpenay
31 pacKphIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHatuil: [1JIK
' BEILIECTBA; KOPPO3USI METAILJIOB
MIPUMEHATh OCHOBHBIC OTEPAIMH MBICIUTEIIBHON JIESITCIIbHOCTH —
aHAJIU3 W CHHTE3, CpaBHEHHUE, OOO0OIIEHUE, CHCTEeMAaTU3AINIO,
35 BBISIBIICHUE TPUYUHHO-CICJCTBEHHBIX CBSI3CH — JUISI HM3YYCHHS

CBOMCTB BCIICCTB U XUMHYCCKHX peaKum”I; CCTCCTBCHHOHAYYHBIC
METOJAbI IIO3HAHUA — Ha6J'IIO,Z[eHI/Ie, HU3MEPCHUE, MOACIUPOBAHUC,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

HepBOHa‘laJIBHBIG XUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumun. Ponp XuMHuM B )KH3HU YelOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemiecTBa. @U3NUECKHE CBOWCTBA BEILIECTB. ATpPEraTHOE COCTOSHUE

BEILIECTB

1.2

Ilonstue o METOJaXx IIO3HAaHWA B XUMHH. Yucteie BCIICCTBA 1 CMECH. CriocoObl

PasaciICHUsA cMmeceit

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CHMBOIBI XHMHYECKHX

a51eMeHTOB. [IpocThie U c10kKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

1.4

XumMuueckas cbopMyna. BaneHTHOCTE aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BC€HIICCTB. OTHOCHTEILHAS aTOMHasn macca.
OTHOCHUTENIBHAS MOJICKYJIsIpHasA Macca. MaccoBasg 107 XHUMHUYECKOTO

9JICMCHTA B COCIMHCHHUH

1.5

KonnuectBo Bemectsa. Moisb. MossipHast macca. B3auMocBsI3b KOJIMYECTBA,
Macchl M 4HWcia CTPYKTYPHBIX €AMHHMII BemlecTBa. Pacuérbl mo ¢opmynam

XUMHYECKHUX COSIMHEHUMN

1.6

Du3ndyecKkue U XMMUYECKHE SBJICHUSA. XUMHUUYECKasl PEAKIU U €€ IPU3HAKU.
3aKkOH  COXpaHEHHs  MacChl  BeHIecTB.  XMMHWYECKHE  ypaBHEHUS.
Knaccupukanus  XUMHYECKMX  peakiuil  (COeTUHEHHs,  pa3lIoKeHus,

3aMelIeHus, OOMeHa)

1.7

XWMHYECKUH HSKCHEPUMEHT: 3HAKOMCTBO C XHWMHMUYECKOW MOCYI0H, ¢
MpaBUiiaMy pabOTHI B TaOOpATOPUU U MPUEMaMU OOPAIICHHUS € JIA0OPATOPHBIM
o0opynoBaHUEM, U3Y4Y€HHE M OINUCaHUE (U3MUYECKUX CBOMCTB 00pa3IoB
HEOPraHUYeCKHX BEIIeCTB, HaOmofeHue (Qu3ndeckux (ITJIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYINKE, KUTICHUE W KOHJICHCAITUS BOJIbI) U
XUMUYECKUX (TOPEHHE CBEYH, TMPOKAJWBAHHE METHOM  TMPOBOJIOKH,
B3aMMOJICHICTBIE MeNla C KHUCJIOTOW) SIBICHHM, HaONIOJEHWE U OIHCaHUe
MPU3HAKOB TPOTEKAHHWsSI XWMHUYECKMX peakiui (pas3okeHue caxapa,
B3aMMOJICHICTBIE CEPHOM KHUCIOTBI C XJIOpUAOM Oapus, paszloKeHUe

ruapokcuaa meau(1l) mpu HarpeBanuu, B3auMoAeCTBHE XKelle3a C PaCTBOPOM




conu menu(Il), m3ydenne cnoco0oB pa3ereHust cMecei (C TOMOIIBI0 MarHuTa,
buIbTpOBaHMUE, BBIMAPUBAHUE, NUCTUILIALUSA, XpoMaTorpadus), MpoBeIeHUE
OYMCTKH TIOBAPCHHOH COJIM, HAONIOJACHWE M OINHWCAaHHWE pPE3yJIbTAaTOB
MIPOBE/ICHUS OIBITA, UJUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUSI MAaCcChl, CO3/IaHUE

MOJIeJIe MOJIEKYI (IIapOCTEePKHEBBIX )

Baxwneimue MMPEACTAaBUTECIIN HCOPraHMYECKNX BCIICCTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucinopon — snemMeHT ¥ mpocToe
BemecTBo. HaxoxaeHue Kuciopoaa B npupoje, Gu3nyeckue U XUMUYECKUe
cBoiicTBa (peakiuu ropenus). Oxcuasl. [Ipumenenne kucnopoga. CrnocoOsl
MOJIy4eHHUsl KHCIIopoJa B Jabopatopuu U MpoMbIIIeHHOCTH. Kpyrosopor

Kucsopoza B npupoje. O30H — aJutoTponHas MoANGHUKAINS KUCIOPoaa

2.2

TennoBoil 3¢ ¢dexT XuMHUECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M 3HJOTEPMHUYECKHE peakluu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE

BO3yXa, YCUJICHUC ITapHHUKOBOI'O 3(1)(1)CKT3, pa3pyuIeHue 030HOBOI'O CJI0s

23

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenue Boopoaa B IpUpo/Ie,
(U3NYECKNe W XUMHUYECKHE CBOWCTBA, TNPHUMEHEHHE, CIIOCOOBI TIONYyYCHUSI.

Kucnorte! 1 conmu

24

Moutsipablii 00BEM ra3oB. Pacuérel 110 XUMHUYECKUM YpaBHEHUSIM

2.5

@dusnyeckue cpoiictBa BoApl. Boma kak pactBoputrens. PacTBOpEL
HaceiienHble 1 HEHACBILEHHBIE PACTBOPBI. PACTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg [nosi1 BemecTBa B pacTBOpe. XUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B IIpHpoJE U B XKU3HU yesoBeka. KpyroBopor
BOABl B IMpHUpOAE. 3arpsi3HEHUE MPUPOAHBIX BoA. OxpaHa M OYHUCTKA

MIPUPOAHBIX BOJ

2.6

Knaccudukanus neopranuueckux coenuHenuit. Oxcunbl. Knaccudukanus
OKCHJIOB: coJieoOpa3yomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HeconieoOpa3yromue. Homenknarypa okcugoB. @u3ndyeckue U XMMHUYECKHE

CBOMCTBA OKCHJIOB. HonyquI/Ie OKCHJIOB

2.7

OcHoBanus. Knaccuduxanuss ocHOBaHUM: IMIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHuM. PU3NYECKUE U XUMUYECKHE CBOIICTBA

ocHoBaHuil. [TonyueHne ocHOBaHUIA

2.8

Kucnotsl. Knaccupukanus kucnor. Homenknarypa kucior. dusznueckue u
XHUMHUYECKHE CBOiicTBa KHCHOT. Psim aktmBHOCTH MeTtauioB H.H. bekerona.

[Tonyuyenue kucimor




2.9

Comu. Homenkinarypa coseil. @usznueckne U XMMHYECKHUE CBOMCTBA COJIEH.

ITonyyenue conen

2.10

I'eneTnueckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/If/’I

2.11

XUMHUECKUN HKCIEPUMEHT: KAayeCTBEHHOE OIpPEIeNICHHE COAEpIKaHUsS
KHCJIOpOAa B BO3AyXe, MOJMyYyeHHEe, cOOMpaHue, paclio3HaBaHUE U U3YyYEHUE
CBOMCTB KHCJIOPOJIa, HAOJI0JJCHHE B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BOSHUKHOBEHMSI U IIPEKpAILEHUs TOpeHus (1105Kapa), 03HAKOMJICHUE €
o0pa3llaMu OKCHAOB M OINMCaHME HUX CBOWCTB, IOJy4YeHUE, coOupaHue,
pacrno3HaBaHH€ M HM3Y4YE€HHE CBOWCTB BOJOpOJa (FOPEHHE), B3aUMOJICHCTBUE
BOOpOA  C OKCHJIOM meau(1l) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HAOIOEHHE 00pPa3loB BEUIECTB KOJIWYECTBOM | MOIIb,
UCCIIeIOBaHHE OCOOCHHOCTEH  pacTBOPEHHUs BEIIECTB C  PasIMYHON
pacTBOPUMOCTBIO, MPUTOTOBIECHHE PACTBOPOB C OMNPEACIEHHON MacCOBOU
J0J7e pacTBOPEHHOIO BELIECTBA, B3aUMOJCHCTBHE BOJABI C MeETaJIaMH
(HatpueM W KajbleM) (BO3MOXKHO HCIOJb30BaHUE BHICOMATEPUATIOB),
OIIpeJIeIEHUEe PacTBOPOB KHUCIOT M ULIEJOYEH C IMOMOLIbI0 HMHIMKATOPOB,
UccleIoBaHle OOpa3[0B HEOPraHWYECKUX BEIIECTB PA3JIUYHbIX KJAacCoB,
HaOII0leHne W3MEHEHHs OKPAcKM HHIMKAaTOpPOB B pacTBOpax KUCIOT H
nienouei, nzyuenue Biaumozeiicteust okcuga meau(Il) ¢ pacrsopom cepHoi
KHCIIOTBI, KHCIOT C METaJlylaMHM, pEakUud HEUTpalu3aluu, IOJIy4EeHHE
HEpPACTBOPUMBIX OCHOBAaHUMN, BBITECHEHHE OJHOTO MeETajla JpyruM Hu3
pacTBopa COJIM, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHelmue

KJIaCChl HCOPraHNMYCCKUX COC}IHHGHI/IfI»

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.M. Menneneesa. CtpoeHre aToMoB. XuMudeckas cBsizb. OKHCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIINN

3.1

[lepBple MOMBITKM KIacCH(PHUKAIUU XUMHUECKUX dJeMeHTOB. [lonstue o
TPYIIax CXOAHBIX JIEMEHTOB (IIETOYHBIE M IIEJIOYHO3EMENbHBIE METAILIbI,
raJloTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphle 00pa3yroT amQoTepHbIe

OKCHABI U TUAPOKCHUIBI
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[Tepuonnueckuii 3akoH. Ilepronnueckas cUCTEMAa XMMHUYECKUX JJIEMEHTOB
.M. MenneneeBa. KopoTkonepuoaHas W JIMHHONEpUOAHAs (HOPMBI
[Tepuonnueckont cucrembl xumuueckux odneMeHtoB J[.M. Mengaeneesa.
[Iepuons!l u rpynnel. @U3HYECKHUI CMBICH MOPSIKOBOTO HOMEpAa, HOMEPOB

nepuoaa v rpyuribl 3JICMCHTA




3.3

Crtpoenne atomoB. CocTtaB aTOMHBIX snep. M3oromnbl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX O000JOYeK AaToMOB TMepBbIX 20 XHMHUYECKUX DJIEMEHTOB
[Tepuonuueckoit cuctemsl .M. MenaeneeBa. XapakTrepucTuKa XUMUYECKOTO

3JIEMEHTA MO €ro nonoxeHuto B [lepuognueckoii cucreme [I.M1. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHHSI paJuyca aTOMOB XHMHYECKUX JJIEMEHTOB,
METANIMYECKHUX U HEMETaNIMYECKUX CBOMCTB IO TPyIIaM M IEepHOJaM.
3nauenue [lepuoanueckoro 3akoHa u [leproandeckoil CUCTEMbI XUMHYECKUX
3JIEMEHTOB ISl pa3BUTHUs Hayku U npaktuku. [[.M. MenzaeneeB — yuy€Hbli U

IpaKJaHUH

3.5

Xumuyeckass cBs3b. KoBaneHTHas (mosisipHass W HEMOJSPHAasi) CBSI3b.

3JIGKTpOOTpI/IIIaTeJII)HOCTI) XHUMHYCECKHX 3JIeMEHTOB. FIoHHAs CBSI3b

3.6

CreneHb okuciaeHUs. OKHCIUTEIBHOBOCCTAHOBUTEIbHEIC PCaKIu. HpOI_ICCCH

OKHCJICHUS U BOCCTaHOBJICHUA. OKHUCINUTEIN U BOCCTAHOBUTEIN

3.7

9 KIIACC

Kon

XUMUYECKUI SKCIIEPUMEHT: HU3y4Ye€HUE O00pa3lioB BEIIECTB METAJUIOB U
HEMETAJIJIOB, B3aUMOJICHCTBUE THIPOKCHJA LIMHKA C PACTBOPAMM KHUCJIOT U
LIEJI0YEH, IIPOBEICHUE OIIBITOB, WIIIOCTPUPYIOIIHUX TPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIX peaKHI/Iﬁ (ropeHHe, PCaKIU pa3JI0KCHUA, COG,Z[I/IHCHI/IH)

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemectBo 1 XUMHu4ecKas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. [lepuoguueckass cUCTEMAa XHUMUYECKUX 3JIEMEHTOB
J.11. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B NU3MEHEHUH CBOWCTB
XUMHUYECKHUX DJJIEMEHTOB MEPBbIX TPEX MEPHOJOB, Kalus, KaJbIUs M HX
COEMHEHUI B COOTBETCTBUHU C TOJOKEHHEM dJIEMEHTOB B llepnoanueckoi

CUCTCMC U CTPOCHUCM HUX AaTOMOB

1.2

CtpoeHue BelIeCTBA: BHJBI XUMUYECKON CBs3U. THIBI KPUCTATUTMUYECKUX
PELIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAILIMYECKOU
peméTkn W BUJA XUMUYECKOW cBs3u. Kmaccudukamuss U HOMEHKIATypa
HEOPTaHMYECKUX BeUIeCTB (MEXIyHapoJHAas U TpUBHUATbHAs). XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIacCaM HEOPTraHMYECKHX

COG,Z[I/IHCHI/Iﬁ, TCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB




1.3

Krnaccudukanus XuMHYeCKUX peakyii Mo pa3IMuHbIM MpU3HAKaM (TI0 YHCITy
U COCTaBY YYacCTBYIOUIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3P QEKTy, 1O
MU3MECHEHHIO CTENECHEH OKHMCIEHUS] XUMHUUECKHUX 3JIEMEHTOB, IO 00pPaTUMOCTH,
[0 Y4YaCTHIO KaTajau3aTopa). OK30- M DSHJIOTEPMUYECKHE pEaKIMH,

TEPMOXUMHNYCCKUEC YPaBHCHU. ITonsarue o CKOpPOCTH XHUMHYSCKOMN p€aKknuun

1.4

[TonsiTre 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHX peakuusax. [lonstue o
FOMOTEHHBIX M TETEPOTeHHbIX peakuusax. [loHsTne 0 XUMHUYECKOM
paBHOBecuH. (DaKTOpbI, BIMSIONIME HA CKOPOCTh XMMHUYECKOM peakluud U

IMOJIOKCHHUEC XUMHUUYCCKOI'O PAaBHOBCCHUSA

1.5

OKUCIINTENIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUHM,  DJIEKTPOHHBIH  OasiaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHHE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUUI C HCHOJIb30BAaHUEM MeEToJa

3JIEKTPOHHOTO OajaHca

1.6

Teopus 3JIEKTPOIUTUUECKON TUCCOLMAIMU. DIIEKTPOIUTHI U HEANEKTPOJIUTHL.
Katunonsl, annonsl. MexaHnu3m AUCCOLMALIMK BEIIECTB C Pa3TUYHBIMUA BHIAMU
XxuMHuueckoi cBsa3u. Crenens qucconuanui. CUibHbIE U ca0bIe AIEKTPOIUTHL.
Peakiiuu monHoro oomeHa. Y cinoBus mpOTEKaHUsl peakuii HOHHOTO OOMEHa,
MOJIHBIE M COKpALIEHHbIE MOHHBbIE ypaBHEHUs peakuuidl. CBOHCTBAa KHCIIOT,
OCHOBaHMN W COJE€ B CBETE NPEACTABICHHN 00 SIEKTPOIUTHYECCKOM

nuccounanuu. KauecTBeHHbIEe peakiiuy Ha HOHBIL. [loHsATHE O rUIpoNH3e conei

1.7

XUMHUECKUI HKCHEPUMEHT: O3HAKOMIIEHHE C MOJENSMU KPUCTAUINYECKUX
PEIIETOK HEOPraHWYECKUX BEILIECTB — METAJJIOB U HeMeTauioB (rpaduta u
ayiMa3a), CI0KHBIX BEIIECTB (XJI0pHJa HATpUs); UCCIEIOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMHUYECKOH peakluu OT BO3JAEHCTBHUS pa3iIMYHBIX (PaKTOPOB;
UCCIIeIOBAaHUE  DJIEKTPOIPOBOJHOCTH  PacTBOPOB  BEILIECTB, Ipoliecca
JIMCCOIMALUN  KUCIIOT, INeJoued u cosieil (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB); TPOBEJEHUE ONBITOB, WUIIOCTPUPYIOLUINX TMPU3HAKU
MPOTEKaHUs peakuuidi MOHHOro oOMeHa (oOpa3oBaHME OCa/iKa, BBIJICIECHUE
raza, oOpa3oBaHHE BOJbI); ONBITOB, WJUIIOCTPUPYIOUIMX  MPUMEPHI
OKHCJIUTEIBHO-BOCCTAHOBUTEIIBHBIX peakuuii (ropenue, peakuuu
pas3oKeHus, COEIMHEHMs); paclO3HABaHWE HEOPraHMYECKUX BELIECTB C
IIOMOIIBXO KAaYE€CTBEHHBIX peaKHI/Iﬁ Ha MOHBI;, PCIICHUE SKCIICPUMCHTAJIBHBIX

3aaaq

Hemeramis! 1 ux COCINHECHUA




2.1

OO6mast xapaktepuctuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHHe U (PU3NYECKUE CBOHCTBA
MPOCTHIX BEIIECTB — raJIOTeHOB. XMMHUUYECKHE CBOMCTBA Ha MpPUMEpPE XJIopa
(B3auMozielicTBUE ¢ METalllaMU, HEMETAJUIAMH, LIEI0YaMU). XJI0POBOJAOPOLI.
ConsiHast  KMCJIOTa, XHMHYECKHE CBOWCTBA, IIOJIyY€HUE, [PUMEHEHHUE.
[elictBue xJiopa M XJOPOBOJOPOJIa Ha OpraHU3M 4eloBeKa. BaxHeiine

XJIOPUABI U UX HAXOXKIACHUC B IIPUPOAC

2.2

OO6mas xapaktepuctuka 3iaeMeHTOB VIA-rpynmbl. OcoOOCHHOCTH CTPOCHHSI
aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CTpoeHue u (pu3nuecKrue CBONCTBA
MPOCTBIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPONHBbIE MOIUPUKALNN
KHCJIOpOJIa U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHUE,
¢busznueckue W XuUMHUeckue cBoHCTBa. OKCHABI Cepbl Kak MPEACTaBUTEIU
KHCIIOTHBIX OKCHJIOB. CepHas KUCIOTa, (PU3MYECKUe W XMMHUSCKHAE CBOWCTBA
(obmmue kKak mpeacTaBUTeNs Kiacca KUCIOT U cnenuduueckue). XUMUYECKUe
peaxkiuuy, JexKalue B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOJIy4eHUsl CEpHOU
kucinotel. [Ipumenenne. Conu cepHOM KHUCIOTHI, KAUECTBEHHAsl peaklMs Ha
cynbdar-uoH. HaxoxaeHue cepbl u e€ COeTMHCHUH B MPUPOAC. XUMHIESCKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpelbl COSTUHEHUSAMHU CEPhI (KUCIOTHBIE AOXKIHU,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAICHHS
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OOmiast xapakTepucTuka 31eMeHTOB VA-rpymnibl. OCoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHblE CTENEHU OKHUCIEHHUS. A30T, pacHpoCTpaHEHUE B
npupoje, punuecKkue U XuMuieckue cBoiictsa. Kpyrosopor asora B npupoze.
AMMuak, ero ¢ui3NyecKue U XHUMUYECKHE CBOWCTBA, MOJIY4YEHHE U
npuMeHeHne. Coiau aMMOHUS, UX (U3MYECKHEe M XHUMHUYECKHe CBOWCTBa,
npuMeHeHne. KayecTBeHHas peakius Ha MOHbI aMMOHMSL. A30THas KUCIIOTA, €€
nojry4eHue, (pu3nueckue U XuMHU4ecKrue CBOMCTBa (00IMe KaK MpeiCcTaBUTeNs
Kjlacca KHUCIOT M crnenuduueckue). Mcnonb3oBaHWe HUTPATOB U COJIEH
aMMOHHS B KaueCTBE MUHEPAIbHBIX yA0OpeHHH. XUMHUECKoe 3arps3HeHue
OKpY’KaloIlllel Cpelbl COETMHEHUSIMU a30Ta (KUCIOTHBIE JI0XK]U, 3arpsi3HEHNE

BO3/lyXa, MOYBBI U BOJIOEMOB)

24

docdop, amnorponHbie MogupHUKaMU Gochopa, GU3NIECKUe U XUMHUUECKUE
ceoiictBa. Oxcun ¢ochopa(V) u dochopras kuciora, (GU3HUECKHUE U
XMUMUYECKHe CBOIiCTBa, mosyueHue. Mcmonp3oBanue (ochaToB B KauecTBE

MUHEPAJIBHBIX YI0OpEHHH




2.5

O6mias xapaktepuctuka 3iaemMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIC CTENEHH OKHCICHHA. YTJIEpOJ, aJJIOTPOIHBIE
Moau(UKaIMK, pacHpoCTpaHEHUE B Hpupojne, GU3NYECKue U XUMHYECKUE
cBoiicTBa. Ancopouus. Kpyroopot yriiepona B npupojie. OKCubl yriiepoaa,
ux (pu3MvecKkre W XMMHUYECKHUE CBOWCTBA, JIEHCTBUE HA KUBBIE OPraHU3MBbI,
IMOJIYUYCHHEC U IPUMCHCHUC. DKOJIOTUYECKUE HpO6JIeMLI, CBsA3aHHBIC C OKCHUIOM
yraepoaa(IV); rumore3a riio6anbHOrO MOTEIUICHUS KIMMATa; MapHUKOBBIN
apdekr. YronpHas KUCIOTa U €€ conM, WX (PU3UYECKHEe U XUMHYCCKUE
CBOICTBa, MoyyeHue u npuMmeHeHue. KauecrBeHHas peakuus Ha KapOOHAT-
HoHEIL. Mcnoap3oBanue Kap6OHaTOB B 6BITy, MCIAUIHUHC, ITPOMBIIIJICHHOCTH U

CEJIbCKOM XO03STCTBE

2.6

[TepBoHaYaIbHBIC TIOHATHS 00 OPTaHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriepona (MeTaH, STaH, STWJIEH, AlleTWJICH, 3TAaHOJ, [JIMIEPUH, YKCyCHas
kuciora). Ux coctaB m xumuueckoe crpoeHue. IloHsATHE O OMOJOTHYECKH
BOKHBIX BEIIECTBAX: XHUpaX, Oejkax, yIJeBOJaxX — W MX POJU B >KU3HU
yenoBeka. MarepuaabHOE €IUHCTBO OPraHUYECKUX W HEOPraHUYSCKUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢u3nueckue HM XUMHUYECKHE CBOKMCTBA, IIOJIYYCHUE W
npumenenue. CoeauHeHUs1 KpeMHUsl B npupoje. O0mue npeacraBieHust 00
okcuae kpemuus(IV) u kpemHueBoit kucnote. CUIMKATHI, UX UCIOJIB30BaHUE
B OBITYy, MEIWIMHE, NPOMBIIUICHHOCTH. BakHEWIe CTpOUTEIbHBIC
MaTepuasbl: KepaMuKa, CTEKJIO, IIEMEeHT, OeToH, xene300eToH. [Ipobmembl
0€30MMacCHOTO WCIOJIh30BAaHUS CTPOHMTEIHHBIX MAaTEPHATIOB B ITOBCEIHEBHOMN

KHU3HHU

2.8

XUMHUECKUI SKCHEPUMEHT: M3ydeHHe 00pa3l0B HEOPraHMUECKUX BEIECTB,
CBOMCTB COJITHOM KHUCJIOTBI; IPOBEJCHUE KAYECTBEHHBIX PEAKIUN HA XJIOPHU-
MOHbI U HaONIOeHUE MNPU3HAKOB HMX MPOTEKAaHUs; OMBITHL, OTpaXkarollue
¢u3nyecKrue 1 XMMMUYECKHE CBOMCTBA raJION€HOB U UX COEIMHEHUHN (BO3MOXKHO
UCIOJIb30BaHUE BHUIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ OoOpa3laMH XJIOPHI0B
(ramoreHuI0B); O3HAKOMJIEHHWE C oOpa3laMu cepbl U €€ COeqUHEHUSIMH
(BO3MOXXHO HCIOJB30BaHHE BHUJIEOMATEPUANIOB); HAOJIOJEHHE Tpoliecca
oOyTriMBaHMs caxapa MoJ IeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI;
M3yuyeHHe XUMHUECKUX CBOMCTB pa30aBIeHHOMN CEpHOI KUCIIOTHI, TPOBEACHNE
KauecTBEHHOW peakluu Ha cyinbdar-uoH U HaOJIIOJeHHEe Npu3HaKa eé

MMPOTCKAHUS; O3HAKOMJIICHUC C (I)I/I3I/ILICCKI/IMI/I CBOMCTBaMH a3oTa, (bocq)opa n ux




COCIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUIECOMATEPUATIOB), OOpa3laMu
a30THBIX U (HOCPOPHBIX yIOOpEHUH; ToTydeHHe, COOMpaHue, Paclo3HaBaHUE
U U3y4eHHE CBOICTB aMMHaKa; IIPOBEICHUE KAUEeCTBEHHBIX PEAKIMN HAa HMOH
aMMoHMS ¥ ¢ochaT-uOH W H3yYCHHE MPHU3HAKOB HUX TMPOTEKAHUS,
B3aUMO/IEHICTBHE KOHLIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEIbIO (BO3MOXKHO
HCIOJIb30BaHUE BUAECOMATEPUAIIOB); M3YYEHHE MOJENEH KPUCTAIIMUYECKHUX
pewéTok anMasa, rpadura, QyaepeHa; O3HAKOMJIEHME C IPOLECCOM
azcopOLUU pacCTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM YIVIEM U yCTPOWCTBOM
IIPOTHBOra3a; MOJydeHHe, coOUpaHue, paclo3HaBaHUE U M3y4eHHE CBONCTB
YIJIEKUCIIOTO Ta3a; NMPOBEJICHHE KAaueCTBEHHBIX pPEaKUWi Ha KapOoHAT- U
CUJIMKAaT-UOHbl U M3Y4YE€HUE IPU3HAKOB HX MPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIIMEH CUIMKATHOW MPOMBIIIJIEHHOCTH; PELIEHHE dKCIIEPUMEHTAIBHBIX

3aJa4 110 TCMC «BakHel1e HeMeTauIbl U UX COCAUHCHUA

MeTaibl 1 UX COSIUHEHUS

3.1

OO0mmas XxapakTepuCTHKa XUMUYECKUX JICMCHTOB — METAJVIOB HA OCHOBAHHUU
nx nonoxeHus B llepumoguueckon cucteMe XuUMHYECKUX 3yemMeHToB J[.H.
MenneneeBa u ctpoeHusi atomoB. CTpoeHre MeTauioB. MeTraminueckas CBs3b
U METaUIMYeCKass KpUCTAUIMYECKass PemETKa. IJIEKTPOXUMHYECKUM psif

HaIpsHKEHNUH METaJUIOB

3.2

duznyeckue U XMMHUECKHe cBoicTBa MeTaioB. OO01Iue crnocoObl MOay4eHus
MeTasuioB. [ToHATHE 0 KOPPO3HH METANIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. CrutaBsl (CTajb, YyryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHNE

B 6BITy " NPOMBIIINIICHHOCTHU
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[llenounsle MeTasl: nosnoxeHue B [leproaudeckoil cucTeMe XUMHUYECKHX
anemeHToB J[.M1. MenzaeneeBa; CTpo€HUE UX aTOMOB; HaX0XKJIEHUE B IIPUPOJIE.
duznyeckue 1 XMMUYECKHE CBOIMCTBA (Ha mpuMepe HaTpus U Kanust). OKcusl
U TUAPOKCUIBI HATpus U Kanus. [IpuMeHeHMe IEeIOYHBIX METaUIOB U HUX

COE€IUHEHUN

3.4

llemouHo3eMenbHEIC METANIBI MarHud W KajlbIUi: IIOJOXKEHHE B
[Tepuonnueckoit cucrtemMe xumuueckux »dnemeHTtoB .M. Mengaeneesa;
CTPOCHUE UX aTOMOB; HaXOXKJIECHUE B mpupoje. PU3N4YecKue U XUMHUUYECKUE
CBOMCTBAa MarHusi W Kaiubliusl. BakHeline coeauHeHUs Kalblus (OKCHUI,

THJIPOKCHI, CONN). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS

3.5

ANIOMHHUI: TTOJI0KCHHUE B HCpHOI[H‘-ICCKOﬁ CUCTEME XHUMHYCCKHX 2JICMCHTOB

J.W. MeHneneeBa; CTpo€HUE aToMa; HaxoXKaeHue B mpupoje. dusndeckue u




XUMHYECKHE CBOMCTBA atOMHHUA. AMQOTEpHBIE CBOWCTBA OKCHAA W

TUAPOKCH]IA AITFOMUHUS

3.6

Keneso: nonoxenue B [leproanueckoit cucteMe XUMUYeCKuX anemMenToB 1. 1.
MenpeneeBa; CTpOECHHE aToMa; HaxXOXJACHHE B mpupone. dusudeckue u
XUMUYECKHUE CBOMCTBA kene3a. OKcuabl, THAPOKCUIbI U conu sxene3a(ll) u

xene3a(lll), ux cocTas, CBOMCTBA U TTOJIYYCHHUE

3.7

XUMUYECKUH SKCIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMH METAJJIOB U CILIABOB,
X (pU3MYECKHMMH CBOWCTBAMH; M3yYCHHE PE3YJIbTATOB KOPPO3HH METAJUIOB
(BO3MOXHO HCII0JIb30BaHUE BHJIEOMATEPHAIIOB), ocoOeHHOCTEeH
B3aMMOJICHCTBHSL OKCHJA KaJbllUd ¥ HATpUs C BOJOHW (BO3MOXKHO
WCIOJIb30BaHNE BUACOMATEPUAIIOB); MCCICAOBAHUE CBOMCTB KECTKOW BOIBI;
mporiecca TOPEHHUsl JKelie3a B KHUCIOpoae (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOR); MIPU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEAKINI HA HOHBI
(MarHms, KaJublus, aaTlOMUHMS, IMHKa, *xkeine3a(ll) u xenesa(lll), memxu(Il);
HaOJI0ICHUE ¥ ONTMCAHKE TIPOIECCOB OKPAIIMBAHUS TUTAMEHA MOHAMH HATPUS,
Kajauss W Kaublusd  (BO3MOXHO  HCIIOJB30BAaHHE  BHJICOMATEPUAIIOB);
UcciieoBaHre aM(pOTEPHBIX CBONCTB TMIPOKCHUIA AFOMUHUS M THIPOKCH]IA
[IUHKA; PEIICHNE IKCIIEPUMEHTAIBHBIX 33ja4 10 TeMe «BakHeuIe MeTaibl

1 UX COCIUHCHU

XHUMHMS ¥ OKpYXaromas cpeaa

4.1

Hosrie MaTepHraJibl U TCXHOJIOTUH. BemectBa u MaTcpHuaJibl B MMOBCEIHEBHOM
JKM3HU YeJIoBeKa. XUMUS U 300POBLE. be3omacHoe nCIoIp30BaHNE BEMIECTB U
XUMHUYCCKUX peaKI_II/Iﬁ B 6BITy. HepBa;I IIOMOIIb ITPU XUMHUYCCKUX OXKOraxX U

OTPABJIEHUAX

4.2

OCHOBBI  JKOJIOTUYECKOW  TPAMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxkatomeit cpenbl [IJIK. Pons Xxumun B pelieHn# SKOJ0THYECKUX TPOOIIEM.
[Ipupoanbie UCTOYHUKU YTIEBOJIOPOAOB (yroiib, MPUPOAHBINA Ta3, HE(PTH),

MPOAYKTHI UX MEpepabOTKH, UX POJIb B OBITY U IPOMBIIINIEHHOCTH

4.3

XUMUYECKUH IKCIIEPUMEHT: U3yueHue 00pa3lioB MaTepHaloB (CTEKIIO, CILIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTCpI/IaJ'IBI)




IMPOBEPAEMBIE HA OI'D 1O XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TIO3HABAEMOCTH SBJICHUH MPUPOJBI, MOHMMAaHUE OOBEKTHBHOMN
3HaYMMOCTH OCHOB XMMHMUYECKOWH HayKH KaK 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIed KyJIbTYpbhl M IMPaKTUYECKON
NeSITeIbHOCTH YEJIOBEKa B YCJOBUSAX COBPEMEHHOro OOIIECTBa;

IIOHUMAaHHEC MECTa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

O HAY4YHBIX MCTOAAaX IMMO3HAHUA, B TOM YHCJIC OKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCETOAAX HCCICAOBAHUA BCHICCTB U HN3YUCHUA
XUMHNYCCKUX peaKHHﬁ; YMCHHUEC HCIIOJB30BATH MOJACINW  IJId

00BsACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cdepax nmpodecCHOHATHHON JAEITETBHOCTH, CBSI3aHHBIX C XHMHCH
U COBPEMCHHBIMH TEXHOJIOTHSMHU, OCHOBAHHBIMH Ha JOCTHIKCHHSIX
XUMHUYECKOH HAyKH, YTO IMO3BOJHT OOYUYAIONIUMCSI pacCcMaTpUBATh
XUMHIO Kak cdepy cBoedl Oyaymiedl  mpodeccuoHambHOM
NEATCIIbHOCTH W CIeNIaTh OCO3HAHHBIA BBIOOD XUMHH Kak
npouIpHOrO mMpeAMeTa MpH Tepexojie Ha YPOBEHb CPEIHETrO

oO1mero oopasoBaHus

BnaneHue cucteMoil XMMHMYECKMX 3HAHUM H YMCHHUEC TNPUMCHATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIIOYACT:

2.1

BaXHEHINE XUMHUYECKHE MOHATHSI: XHUMHUYSCKHH 3JICMEHT, aToM,
MOJIEKYJIA, BEIIECTBO, IPOCTOE U CII0KHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOJHAs CMECh, OTHOCHTEIbHbIE AaTOMHAasi W MOJIEKYJSIpHast
MAacchl, KOJMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca, MOJISIPHBIM
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, COJb (CPEmHSIs), XUMUYECKas
peakysl, peakluy COCIUHEHMs, PEaKUUH pPAa3JIOKEHUs, pPEaKLnu
3aMeIIeHUs, peakuu oOMeHa, TeruioBor 3((deKT peakuuu, 3K30- U
9HIOTEPMHUECKUE PEAKIIMH, PaCTBOP, MACCOBAs J0JII XUMHUYECKOTO

OJICMCHTAa B COCIUWHCHHUHM, MacCCoBasd O0Jd HW  TNPOLHCHTHAA




KOHIICHTPALIMSI BEIIECTBA B PACTBOPE, PO ATOMA, SJIEKTPOHHBIN CII0U
aToMa, aTOMHasl OpOUTab, pPaauyC aromMa, BAJICHTHOCTb, CTEIECHb
OKHCJICHHSI, XUMHYECKas CBSA3b, AIEKTPOOTPUIIATEIBHOCTD, MOJIPHAS
W HCHOJIAApHAsA KOBAJICHTHAs CBA3b, MOHHAA CBA3b, MCTAJLNIMYCCKAs
CBSI3b, KPUCTAININYECKas pelIéTKa (aTOMHasl, MOHHAs, MEeTaJUTMYeCKasi,
MOJIeKy.HSIpHaSI), HWOH, KaTUOH, aHHWOH, SJICKTPOJUT U HCIJICKTPOJIUT,
ANEKTPOIUTUYECKAs JUCCOLMAIMs, pEaKkUWd HMOHHOro oOMeHa,
OKHCIIUTCIIbHO-BOCCTAHOBHUTCIIBHBIC pCaKuunu, OKHUCIIUTCIIb u
BOCCTAHOBUTENb, OKHUCICHHE M BOCCTAHOBJEHHE, JJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHMBIC pEaKIuw,
CKOpPOCTh XUMHYECKOW peakiuu, katanuzartop, I[IJIK, kopposus

METaJJIOB, CILIABBI

2.2

OCHOBOIIOJIAararomurue 3aKOHbI XMMHUH: 3aKOH COXpaHCHHSA MAacCCHI,
HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3aKOH IIOCTOsSAHCTBA

COCTaBa, 3aKOH ABOTaJPO
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TCOPpUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHU-, TCOPUA

BHCKTPOHHTHqCCKOfI JUCCoranmn

Bnagenue ocnoBamu XHUMHYECKOH I'PaMOTHOCTH, BKHIOanOHleﬁI

3.1

YMEHHME TMPAaBWJIBHO HCIIOJNB30BaTh HW3YYEHHBIE BEIIECTBA W
MaTepuaibl (B TOM 4HCIIe MUHEpalibHbIE YIOOPEHHUS, METAJUIbl U
CIUIaBbl, TPOAYKTHI MEpepadOTKH  MPUPOAHBIX  HCTOYHUKOB
YTJIEBOJIOPOIOB (YTJIsl, MPUPOJIHOTO Ta3a, HeTH) B OBITY, CETHCKOM
XO034HCTBE, HA NPOU3BOJCTBE M IOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB,  YIJIEBOAOB Ui  OpraHM3Ma  4YellOBeKa;  yMEHHeE
MPOTHO3UPOBATh BIIMSHUE BEIIECTB U XUMUYECKHX MPOLECCOB Ha

OpraHM3M YeJIOBEKa U OKPYXKAIOIIYIO IPUPOAHYIO CPELy

3.2

YMCHHUEC UHTCTPUPOBATE XUMHUYCCKHUEC 3HAHUA CO 3HAHUAMU APYIUX

y4eOHBIX IPEIMETOB

3.3

HaJM4yue OmbITa paboThl C PA3IMYHBIMU UCTOUHUKAMU UH(QOPMAIIH
0 XMMUU (Hay4yHas M HAYYHO-TIOMYJISIpHAs JIUTEparypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

34

YMCHHC 00BEKTHBHO OLICHNBATDH HH(bOpMaI_[I/IIO 0 BCIICCTBAX, HX
MMpEeBpalICHUAX N TPAKTHYECCKOM  NPUMCHCHHH W  YMCHHUC

HCIIOJIB30BaTh €€ I peuicHu-d y‘-IC6H0-H03HaBaTeJ'ILHLIX 3aga4




BJ'IaI[eHI/Ie OCHOBaMH ITOHATHHHOI'O amnmnapara U CHMBOJUYCCKOI'O

S3bIKa XUMHH JUTSI COCTaBIICHHS (POPMYIT HEOPTaHMYECKUX BEIECTB,

4 YpaBHCHUN  XMMHYECKUX PEAKLM; OCHOBAMM XHUMHYECKOH
HomeHknarypsl (IUPAC u TpuBuaibHON)
YMeHue o0bsICHATH CBA3b MOJIOKEHUS 1eMeHTa B Ilepuoanueckoit
CHUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB

5 XUMHYECKHX DJIEMEHTOB (COCTaB W 3apsja sapa, oO0IIee Yucio
AJICKTPOHOB), PACIpPEACIICHUEM OJJICKTPOHOB IO JHEPreTHYCCKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX NEPUOJOB, KATUS U KaJTbLIUS
[IpencraBienue O  MEPUOJUYECKONM  3aBUCMMOCTH  CBOMCTB
XUMHUYECKUX JJIEMEHTOB (paJilyc aToMa, 3JI€KTPOOTPUIIATEILHOCTD ),

6 MPOCTBIX M CIOXHBIX BEIIECTB OT IIOJIOKEHHUS JJIECMEHTOB B
[lepuoanueckoit cucreme (B MajblX IMEPUOAAX U TJIABHBIX
MOArPYIIAax) 1 3JEKTPOHHOTO CTPOCHHUS aTOMa

7 YMmenune kiaccuuIpoBarth:

7.1 XAMHYECKHE DJIEMCHTBI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKHUE PeaKuu

8 YMeHue onpenensiTh:

g1 BAJIECHTHOCTh M CTENEHb OKHCIIEHUS] XUMUYECKHUX 3JIEMEHTOB, 3aps]l

) HOHA

$n BHUJI XUMHUYECKOW CBSI3WM W THUI KPUCTAUTMYECKOM CTPYKTYpPHI B

. COCUHEHUSX

8.3 XapakTep CpPe/Ibl B BOJHBIX paCTBOPaX BEIIECTB (KUCIOT, OCHOBAHU )

8.4 OKHCIIUTENb U BOCCTAHOBUTEIIh

9 YMeHue xapakTepu3oBarh (GU3NUECKHE U XUMUYECKUE CBOMCTBRA:
MPOCTHIX BEHIECTB (KUCJIOPOJ, O30H, BOJOPOA, TpaduT, ammas,

9.1 KpeMHUH, a3oT, (ocdop, cepa, XJop, HATpUN, Kamuil, MarHui,
KaJIBITMH, aTFOMUHUH, JKeIe30)
CIIOKHBIX BEIIECTB, B TOM YHUCJIE HX BOJHBIX PacTBOPOB (BOja,

97 aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJA, OKCHIBI M THUIPOKCHIBI

MetaoB [-IIA rpynm, amromunus, meau (II), nmunka, xxenesa (I u

III), oxcuas! yraepoaa (I u IV), kpemuus (IV), azora u pocdopa (111




u V), ceppt (IV u VI), cepHucras, cepHas, a3oTHCTas, a30THasd,

docdopHas, yronpHasi, KpeMHHEBasE KUCIIOTa U X COJIH)

MPOTHO3UPOBATh M  XapaKTEpU30BaThb CBOWCTBA BEIIECTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUS, NPUMCHCHUC BCUICCTB B

>3 3aBUCHMOCTH OT HMX CBOWCTB, BO3MOXHOCTh IPOTCKAHHUS
XUMHUYECKUX MPEBpAIlCHUN B PA3IMYHBIX YCIOBUIX
10 YMeHUE COCTaBISITh MOJICKYJISIPHBIC | HOHHBIC YPAaBHCHUS PEAKIUH,
B TOM YHUCIIE:
10.1 peakiuii H'oHHOTrOo 0OMeHa
10.2 OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIINIl
103 WUTIOCTPUPYIOIINX XWMHUYECKHE CBONCTBA H3YYCHHBIX KIIACCOB
' (TpyI) HEOPraHU4YECKUX BELIECTB
10.4 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACcU&Thl):
11 OTHOCHUTEIILHYIO MOJICKYJISIPHYIO W MOJISIPHYIHO MAacChl BEIIECTB,
' MacCOBYIO JIOJIFO XUMHUYECKOI0 JIEMEHTA B COSIMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €TI0 MacCy, 00bEeM ra3oB
114 M0 ypaBHEHUSAM XHMHUYECKUX PEAKIUNd U HAXOAUTh KOJIUYECTBO
' BEIIECTBA, 00BEM M MacCy peareHTOB WM IPOJIYKTOB PEAKIINU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO TO3HaHus (HabmroaeHwue,
101 W3MEpEHUE, IKCIIEPUMEHT, MOJISITHPOBAHIE) TIPH U3YICHUN BEIICCTB
' U XUMHYECKHUX SIBICHUH; yMeHue c(hOpMyIHUpoBaTh MpodIeMy U
MIPEJITIOKUTE TIYTH €€ PEIICHUS
122 Oe3omacHOil paboOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHUYECKOU
' MOCYJI0H M JIa0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUIaMu 0e30macHOro obpareHus c BEIIIECTBAMH,
WCIOJIb3YEMBIMH B TIOBCETHEBHOM KU3HU, MTPABUIIAMHU TTOBEJCHUS B
123 HeNsIx cOepekeHUsl 37J0POBbsI U OKPYXKAIOIIEH MPHUPOTHON CpPEebl;

MOHMMaHUE Bpena (OMacHOCTH) BO3JACUCTBUS HA KUBBIE OPraHU3MBbI
onpeeaEHHBIX BEIIECTB, CcrIoco00B YMEHBIIEHUS n

IpeaAOTBPAIICHUA UX BPCAHOT'O BO3CHCTBUSI
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Hammaue MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHNA U OCYIICCTBIICHUSA

CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

HU3YyUCHUC u OIIMCaHHuC (1)I/I3I/I‘-IGCKI/IX CBOICTB BCIICCTB,
O3HAaKOMJICHHEC C (1)I/IBI/I‘ICCKI/IMI/I U XUMHUYCCKUMHU ABJICHUAMU, OIIBITHI,

WJUTIOCTPUPYIOLINE TPU3HAKU ITPOTEKAHNUSI XUMUUECKUX PEaKIUM

13.2

M3Yy4YeHHE CIIOCOOOB pa3zesieHus: cMeceit

13.3

MOJy4YeHHE KHUCIIOpOJa M U3YyYEHHE €ro CBOMCTB; IIOJIY4EHUE
BOJIOPOJIa U U3yYEHHE €r0 CBOMCTB; MOJy4YeHHE YIIIEKUCIOro ra3a u
U3Y4YEHHE €ro CBOMCTB; IIOJYyYEHHME aMMHUAKa U M3YyYEHHE €ro

CBOICTB

13.4

MIPUTOTOBIIEHUE PACTBOPOB C OINpeAelaEHHOW MacCoBOW JoJeit

PacTBOPEHHOTO BEIIECTBA

13.5

MpUMEHEHHEe  HMHAMUKATOpPOB  (JlakMyca,  METWIOpaHXka H
beHondTanenna) s ONpeneNeHHsl XapaKTepa cpelbl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

WCCJIEIOBAHUE W ONMCAHME CBOWCTB HEOPraHWYECKUX BEIIECTB
Pa3IMYHbIX KJIACCOB; U3yYEHHE B3aUMOJICHCTBHS KUCIIOT C METAJUIAMH,
OKCUJAMH  METaJUIOB, pPacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBAHMSMH, COJISIMU; TIOJyYEHHE HEpPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHME OJHOIO MeTajula JPYyTMM M3 pacTBOpa  COJH;
uccaeaoBaHue aM()OTEPHBIX CBOMCTB THAPOKCUIOB ATIOMHUHHS U

IIUHKA

13.7

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACCHI
HCEOPTraHNYCCKUX COGHHHCHHP’I)); <<3JI€KTp0JII/ITI/I‘leCKaH
JUCCOLTHM AU, «BaxkHele HeMETaIbl W HuX COCAUHCHUA»,

«BakHelne MeTajljIbl U UX COSIUHECHUS

13.8

XUMAYECKHE  OKCIEPUMEHTHI,  HWUIIOCTPHPYIONINE  TPU3HAKU
MPOTEKaHMsl peakluii MIOHHOTO 0OMEHa; KaueCTBEHHbIE PEaKLUU Ha
MPHUCYTCTBYIONINE B BOAHBIX PACTBOPAX MOHBI: XJIOPHI-, OPOMHI-,
nomua-, cyinbdar-, ¢ocar-, KapOOHAT-, CHIUKAT-aHUOHBI,
THJIPOKCHI-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KaJIBIIHS, ATFOMUHHS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

YmMmenue:




MPECTaBIATh pPE3yabTaThl SKCIEpUMEHTa B (opme BBIBOJIOB,

14.1 JI0Ka3aTeNbCTB, TPaUKOB M TAOMUI] M BBISIBISTH SMITHUPUICCKHEC
3aKOHOMEPHOCTH
yCTaHABIMBAaTh  CBSI3M  MEXIY  peajlbHO  HaOJI01aeMbIMU
14.2 XMMHYECKUMH SIBIICHUSIMH M TPOLIECCAMH, NPOUCXOIAIIMMHU B

MakKpoO- 1 MUKPOMHUPE, OOBACHATH IMPUYUHBI MHOFOO6paSI/I${ BCIICCTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

1.1

UYucTteie BemecTBa 1 cMecH. CriocoObI pasziesieHus: cMecei

1.2

ATOMBI H MOJICKYIJIBI. Xumudaeckue d3neMeHThl. CHMBOJIBI XHMHYSCKHX

9JICMCHTOB. HpOCTBIe 1 CJIOKHBIC BCIICCTBA.

1.3

Xumuaeckas (bopMyna. BajmeHTHOCTP aTOMOB XHWMHYECKHX JJICMEHTOB.

CreneHb OKUCICHUS

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCHTEIbHAS aTOMHas Macca.
OTtHOCHUTENIbHAS MOJICKYJISIpHAsA Macca. MaccoBas 70J1s1 XMMHAYECKOT0 3JIEMEHTA

B COCAUMHCHUU

1.5

KomuuecTBo BemecTtBa. Mok, MossipHass Macca. MoJisipHbIi 00bEM Ta30B.

Bzanmocs3b KOJIMYCCTBA, MACChI 1 YKUCJIa CTPYKTYPHBIX €AMHUI] BEIICCTBA

1.6

duznyeckrue U XUMUYECKHE SIBIICHUS. XMMHUUECKas peaKuusa U eé IIPHU3HAKU.

3aKOH COXpPAaHEHMS MACChI BEILIECTB. XUMHUECKHE YPaBHEHUS

[lepnonnueckuit 3axkoH u llepuoanyeckas cuctemMa XMMHUYECKUX DJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepnonnueckuit 3akoH. lleprogmueckas cHcTeMa XUMHUYECKHX JJIEMEHTOB
JA.N. Menneneesa. Ilepuoast u rpynnel. OU3n4YecKuii CMBICI MOPSAIKOBOTO

HOMEpa, HOMEPOB MEpPHOJia U IPYIIIbI AJIEMEHTa

2.2

Crpoenue atomoB. CocTtaB aTOMHBIX sfep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aToMOB TepBhIX 20 XHUMHUYECKHX DJIEMEHTOB

[Tepuonnueckon cucremsl /.. Menneneesa
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3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, KalHs, Kaibllug (paguyca aToMOB, SJEKTPOOTPUILIATEIHLHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HX COCIUHEHHHA B
COOTBETCTBHHU C TIOJOKEHHEM »dJeMeHTOB B Ilepmommnueckoil cucreme u

CTPOCHUCM HUX ATOMOB

Crpoenue BelecTBa

3.1

Xumnueckass cBsi3b. KoBasieHTHast (mojiipHas M HEMOJSIpHasl) CBA3b.
DNeKTPOOTPUIIATEIFHOCTh ~ XUMHYECKHX  dJeMeHToB. VoOHHas  CBs3b.

Merannuueckas CBSI3b




3.2

Tunbel kpucTanIMuecKkux pemérok (aToMHas, HOHHAs, METaJlJIMYecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON PELIETKU U BHUJA

XHUMHYECKOU CBI3U

Baxwneimue MNPpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCIMHCHNS. Mertamisl ¥ UX COCIUHCHUA

4.1

Knaccudukanuss 1 HOMEHKIIATypa HEOPraHMYECKHX COCIMHEHH: OKCHIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
Hecosieo0pa3yrme; OCHOBaHHH (IMIENIOYM M HEPacTBOPUMBIC OCHOBaHUS);
KHUCJIOT (KUCJIOpOJCOJEpKale ¢ OECKHUCIOPOJHbIE, OJAHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCITBIX )

4.2

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BEUIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

dusndyeckue U XMMHYCSCKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJLIOB: JIMTHA,
HaTpusd, KaJIid, Mardivisd U KaJibOus, aJIOMUHUA, KEIIC3a. QHGKTpOXI/IMI/ILIeCKI/Iﬁ

pAaa HaHpH)KeHI/Iﬁ MCTaJJIOB

4.4

du3nuecknue U XUMUYCCKHIE CBOMCTBA BOOOPOJHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIJIOB:

XJIOpoOBOAOPOaa, CEPOBOJOPOaAA, aMMHUAKaA

4.5

dusnueckue U XMMUYECKHE CBOMCTBAa OKCHIOB HemetayioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(IV). Ilonyuenue

OKCHUJ0B HEMETAJIJIIOB

4.6

Xumnueckue cpoiictBa okcuaoB: metauioB [A—IIIA rpynn, muuka, meau(ll) u

xene3a(Il, IIT). [TomyueHune okcu10B METAIIIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAHHM M aM(OTEPHBIX TUIPOKCUIOB (Ha IpUMEPE
TUAPOKCHJIOB AIIOMUHHUA, Kene3a, LHUHKA). [lomydyeHue oOCHOBaHUN W

aM(pOTEepHBIX THIPOKCH]IOB

4.8

OO0mme XUMUYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOJAOPOIHON, CEPOBOIOPOIHOM,
CEpHHUCTOM, CepHOM, a30THOH, (hochopHOIA, KpeMHHEBOH, yroibHOH. Ocolble
XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOW CEpPHOM M a30THOM KHCIOT.

HOJ’Iy‘{eHI/IC KHUCJIOT

4.9

O6mue xuMuyecKue cBoicTBa cpenHux coneil. [lomyuenue comeit

4.10

HOJ’Iy‘{eHI/IC, COGI/IpaHI/Ie, pacno3dHaBaHuC BOAOPOAA, KHCIIOpOJd, aMMHAKa,

YTIIEKHCIIOTO Ta3a B JIA00paTopuu

4.11

[Tonydyenne ammuaka, CEpHON M a30THOM KUCJIOT B MPOMBIIITIEHHOCTH. O01mue

CITOCOOBI MOJIy4YCHH A MCTAJIJIOB




4.12

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

XuMmudeckue p€akuuu

5.1

Knaccugukanus XuMHYECKUX peaKIyii O pa3IMyHbIM IPU3HAKAM: 110 YHCITY U
COCTaBY YYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TemioBoMy 3¢ deKty, Mo

M3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUUECKUX IJIEMCHTOB

5.2

TemnoBoit 3¢ ¢deKkT XUMHUYECKON peakuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- U 3HI0TEPMUYECKUE peakuuu. TepMOXUMUYECKHE YPABHEHHUS
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OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKkuu. OKHCIUTEIN U BOCCTAHOBUTEIIH.
HpOHGCCH OKHCJICHHUSA u BOCCTaHOBJICHHA. 3HeKTpOHHBII>'I bajaHc

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

TeopI/IH SHGKTpOHHTquCKOﬁ AUCCoralnu. KaTI/IOHbI, AHHWOHBI. 9J'I€KTp0J'II/ITbI

Y HEINEKTPOoJuThl. CHUIIbHBIC U c1a0ble AMeKTPOIUThI. CTENneHb JUCCOIHAITN

5.5

Peakuuu noHHOTO obMeHa. YcloBus IMPOTCKAaHUA peaKum"I HOHHOI'O O6M6Ha,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIIMU

XHMHMS ¥ OKpYXKarolas cpeaa

6.1

BemectBa u Martepuansl B IOBCEJHEBHOW JKU3HM uyesoBeka. besomacHoe
WCTIOJB30BAHME BEIIECTB M XWMHYECKHX PEAKIUN B J1a0OpaTtopuu U OBITY.

HepBaﬁ IIOMOIIb IIPU XUMHUYCCKHX OKOraX U OTPABJICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpYyXKawlel cpeapl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MpeAOTBpPAICHUS
[IpenenpHas nomyctumasi kouueHTpauus BemectB (IIK). Ponp xumuu B
pelIeHUU DKOJOTHYECKUX TpolieM. YCHIIeHHEe MapHUKOBOTO 3ddekTa,

Pa3spymieHue 030HOBOT'O CJI0A

6.3

[Ipumenenue cepsl, azota, Gpocdopa, yriepoaa, KpeMHHUS U UX COCTUHCHHUH B
ObITY, MEIMIIMHE, MPOMBIIIEHHOCTH U CeIbCKOM Xo3sicTBe. IlpumeHeHnue
METAJJIOB U CIUIAaBOB (CTaslb, YYT'YH, AIOPaIIOMUHUI, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH UX coequHeHui. [ToHsaTHe 0 KOppO3UU METAIIOB, OCHOBHBIE

CIOCOOBI 3aIUTHI UX OT KOPPO3UHU

6.4

[TpupoaHble MCTOYHHMKM YTIIEBOJIOPOJOB (Yroib, NMPUPOAHBIA Ta3, HedTH),

MPOAYKTHI UX MepepaboTku (OCH3MH), UX POJb B OBITY M MPOMBIIIIIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHA 00 OPraHnv4cCKuX BCIIECCTBAX KaK O COCAMHCHUAX
yrjaepoaa (MCT&H, 9TaH, 3TUJICH, AlICTHUJICH, 3TAHOJI, INIMICPUH, YKCYCHAA KI/ICJ'IOTa).
IloHarre 0 OMOIOTMYECKH BaXKHBIX BCHICCTBAX: XUPaAX, 6em<ax, YrjeBoaax — u ux

POJIM B JKU3HU YCIIOBCKA




Pacuértrr:

7.1 o ¢hopMysIaM XUMHYECKUX COCTMHCHUN
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKHUM YPaBHEHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

[Ipenmernas nunus yueonukon I'.E. Pym3urtuca, ®.I".®enpamana. 8, 9 kiacc

M.: ITpocsemenue, 2019 r

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

[TocoOue st yuurens

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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