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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XUMHHM Ha YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHUs COCTABJIEHA HA OCHOBE
TpeOOBaHMI K pe3ysIbTaTaM OCBOEHHS OCHOBHOI 00pa30oBaTeIbHOM MpOrpaMMbl OCHOBHOTO
obmiero obpaszoBanus, npenacrapieHHbix B ®I'OC OO0, a Ttakxe Ha OCHOBE (enepaabHOM
paboueii mporpaMMbl BOCIIUTaHUS U ¢ YYETOM KOHIICTIIIMH MPEToaBaHus y4eOHOro mpeamMera
«Xumusi» B oOpa3zoBarenbHbIX opranu3anusax Poccuiickoit deneparuu.

[Iporpamma mo xumum Aa€T TPEACTABICHHE O MENAX, OOImeld CTpareruu OO0ydeHus,
BOCIIUTAHUS W PA3BUTHUS OOYUAIOIIUXCS CPEACTBAMHU yYEeOHOTO MpEeaMETa, YCTAHABIMBACT
00s3aTeNIbHOE MPEIMETHOE COJIEpKaHUE, IIPEyCMaTPUBAET pacHpeIeIeHUE €ro Mo KjiaccaMm U
CTPYKTYpUpOBaHUE IO pa3feiaM M TeMaM [porpaMMbl IO XUMHUHU, ONpPEACNSieT KOJu-
YECTBCHHBIE U KAUECTBEHHBIC XAPAKTEPUCTUKHU COJEpKaHUS, PEKOMEHJyeMYyl IMocJe-
JOBATEIbHOCTh U3YUYEHUS] XUMUU C YUETOM MEXKMIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKK Yy4eOHOTO TMpolecca, BO3PACTHBIX OCOOCHHOCTEH O0O0Yy4YaroIIuXcs, OMNpeaesieT
BO3MOXKHOCTH TIpeAMETa JUIs pealu3aiuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHON MpOrpaMMbl Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs, a TakxKe
TpeOOBaHMI K pe3ysibTaTaM OOyYeHHMs XMMUU Ha YPOBHE IeJied W3y4YeHHUs NpeaMera u
OCHOBHBIX BHUJIOB Y4YEOHO-IIO3HABATEIHLHON JESITEIILHOCTH OOYYaromIerocss MO OCBOEHUIO
y4eOHOTO Co/IepKaHUsI.

3HaHWEe XMMUU CIY>KUT OCHOBOMU JUIsi POPMUPOBAHUS MHUPOBO33PEHUST 00YHAIOIIETOCS, ET0
MPEICTABICHU O MaTepUATbHOM €JIMHCTBE MHUPA, BAXHYIO POJIb UTPaAIOT (HOPMHPYEMBIC
XUMHEN TPEACTaBICHUS O B3aUMOIPEBPAIICHUSX SHEPrUU M 00 HBOIIOLMM BEIIECTB B
IpPUPOE, O MyTAX PEHICHUS TIOOATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA —
CBIPbEBOM, SHEPreTHYECKOW, MUINEBOM M 3KOJOTMYECKOW O€30MacHOCTH, NpodieM 3apa-
BOOXPAHECHHUS.

N3yuyenue xumun:

CIIOCOOCTBYET pealiv3allid BO3MOXKHOCTEH JIJisi caMOpa3BUTUA U (POPMUPOBAHUS KYJIbTYPhI
JUYHOCTH, €€ o01el U PyHKIIMOHATILHON IPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUpOBAHUE MBIIUICHUS M TBOPUECKUX CHOCOOHOCTEW OO0ydarommxcs,
HAaBBIKOB HX CaMOCTOSITEIbHOW Y4eOHOM JesTeNbHOCTH, SKCHEPUMEHTAIBHBIX M HC-
CJIeIOBATEILCKUX YMEHHM, HEOOXOIUMBIX KaK B IOBCEIHEBHOW JKM3HU, TaK WU B IPO-
(heCcCHOHAIBHOM JIeSITEIIHHOCTH;

3HAKOMHUT CO CHIEeNM(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI II€JOCTHOTO
B3TJISi]a HAa €IMHCTBO MPHUPOJLI U HYEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TaroM B (op-
MUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0yYalOIIUXCS;

CIocOOCTBYeT (OPMHPOBAHUIO TICHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K TPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B JKOJOTMYECKOE OOpa3oBaHUE
00yUarommxcs.

JlaHHbIE HampaBJeHUS B OOYUYEHUM XUMUMU OOECIEUMBAIOTCS CHEIU(UKON CcoaepKaHus
y4eOHOro mpeaMeTa, KOTOPBIA SBIAETCS TMEAaroruyeckd aJanTHUPOBAHHBIM OTPaKEHHEM
0a30BOM HayKH XUMHUHU Ha ONIPEACIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIETO OOpa3oBaHUs OPUEHTUPOBAH Ha OCBOCHHUE
00yYaroMMHUCs CUCTEMBI MTEPBOHAYAIIBHBIX MOHSATUN XUMHH, OCHOB HEOPTraHUYECKONW XUMHH
Y HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSATUN OPraHUYECKON XUMUHU.



CrtpykTypa colepkaHHsi MPOTPpaMMbI MO XUMHH C(OpMUpOBaHA HA OCHOBE CHUCTEMHOTO
noaxoja k e€ mzyuenuto. Coaep:kaHue CKIAAbIBAETCA U3 CUCTEMbl MOHATUNA O XUMUYECKOM
AJIEMEHTE W BEIECTBE M CHCTEMbI MOHATUM O XMMHUYECKOW peakuuu. OO0 3TU CHUCTEMBI
CTPYKTYPHO OpraHM30BaHbl MO MPUHIMIY IMOCIEAOBATEILHOIO Pa3BUTHUSI 3HAHUN HA OCHOBE
TEOPETUUYECKUX MPEICTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [Tepunoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOSHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— MIPEACTABICHUM 00 ANEKTPOJIUTUIECKON JUCCOIMAIIMY BEIIECTB B paCTBOPAX.

TeopeTudeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HMIIMPUYECKH TOJYYCHHBIX U
OCMBICIICHHBIX (AKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJHOTO YPOBHS K JpPyromy,
BBITIOJIHASL (DYHKIIMK OOBSICHEHUS! M MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHS U BO3MOMXHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U MMOTYYEHUS U3y4YaeMbIX BEILIECTB.

OcBoeHue mporpaMMbl MO XHMHH CIOCOOCTBYeT (OPMHPOBAHUIO TMPEACTABICHUS O
XMMHUYECKON COCTAaBJISIFOIIEH HAYYHOW KAapTHUHBI MHUpa B JIOTHUKE €€ CUCTEMHOW IPUPOJIBI,
EHHOCTHOT'O OTHOIICHUSI K HAyYHOMY 3HAHUIO UM METOJaM IO3HaHUA B Hayke. M3yueHue
XUMUH TPOUCXOJIUT C MPUBJICYECHUEM 3HAHUN U3 PaHEE U3YUCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuid Mup», «buonorus. 5—7 knacce» u «®dusuka. 7 Knacey.

[Ipu n3yyeHnu XUMUU TPOUCXOIUT (HOPMUPOBAHNE 3HAHUN OCHOB XMMHUYECKON HAyKU KaK
00JIacCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOM JESATEIbHOCTH YEJIIOBEKAa M Kak
OJIHOTO W3 KOMIIOHEHTOB MHUPOBON KyJbTYypbl. 3ajadya y4eOHOro NpeJaMeTa COCTOUT B
GbOpMUPOBAHUU CUCTEMBI XMMUYECKUX 3HAHUN — BaKHEHIIUX (haKTOB, MOHSATUN, 3aKOHOB U
TEOPETUUYECKUX MOJIOKEHUMN, TIOCTYHBIX 0000IIEHU MUPOBO33PEHUECKOTO XapaKTepa, si3bIKa
HAyKH, B IPUOOLIEHUHU K HAyYHBIM METOJ[aM NTO3HAHUS MPU U3YYEHUH BEIIECTB U XUMHUYECKUX
peakuuii, B GOpMHUPOBAHUM M PA3BUTHHM I1O3HABATEIILHBIX YMEHUW M WX MPUMEHEHUU B
y4eOHO-TI03HABATEILHON M Y4eOHO-MCCIEA0BATENIbCKOM NIEATETbHOCTH, OCBOCHUU IPaBUI
0e30macHOro oOpaIeHus ¢ BeIeCTBAMH B TTIOBCETHEBHOM KU3HH.

[Ipn m3ydyeHMM XMMHH Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS BaKHOE 3HAYCHUE
pUOOpEN TaKKe 1eJd, Kak:

— (hopmupoBaHNE WHTEIUICKTYaTbHO PAa3BUTOM JTUYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATUIO PEUICHUN, CIOCOOHON aJanTUpOBATHCS K
OBICTPO MEHSIOIIUMCS YCIIOBUSIM KU3HH;

— HaIpaBJICHHOCTh OOYY€HHUsI Ha CHUCTEMATHYECKOE MPUOOIICHUE 00YyUYaroIMXxcsi K camo-
CTOSITEJILHOM MO3HABATEIHLHON JEATEILHOCTH, HAYYHBIM METOJIaM MO3HaHUs, (HOPMUPYIOIIUM
MOTHUBAIIUIO U PA3BUTUE CTIOCOOHOCTEN K XUMHUM;

— obecrnieyeHrue YCJIOBUHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYYAIOITUMHUCS OIbITa
Pa3HOO0Opa3HOW NIEATETLHOCTH, MO3HAHUS U CAMOINO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINI ), UMEIOIIUX YHUBEPCAJIbHOE 3HAUCHUE JJISI PA3IMYHBIX BUJIOB JIEITEIHHOCTH;

— (bopmupoBanue oOmiel QyHKIIMOHATIBHOW U €CTECTBEHHO-HAYyYHOW TPaMOTHOCTH, B TOM
YUCJIE YMEHUM OOBSICHATH M OLICHUBATh SIBIICHUS OKPYKAIOUIEr0 MHUpA, UCIIONB3Yys 3HAHUS U
OTIBIT, TIONYYCHHBIE TPHU H3YUYEHUU XHUMHUH, MPUMEHATh HUX TPH PEHICHUH MpoodJieM B
ITIOBCEHEBHOM KU3HU U TPYJOBOU JIESITEIbHOCTH;



— (popMupoBaHue y 00y4arOMUXCsl TYMaHUCTUYECKUX OTHOIIEHUHN, MOHUMAHUS IIEHHOCTH
XUMUYECKUX 3HAHUH IS BEIPAOOTKH SKOJOTUUYECKH IEIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JIESITEIBHOCTH B LIENSAX COXPAHECHUS CBOETO 3JI0POBbSI M OKPYKAIOLIEH MPUPOTHOU
cpebl;

— pa3BUTHE MOTHUBAIUUA K 00YUYEHHIO, CHOCOOHOCTEN K CAMOKOHTPOJIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIICYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npoduiIsl ¥ HAMPABJICHHOCTH JAJIbHEHIIIEro 00yUeHHUS.

OO61iee 4MCIO 4YacoB, OTBEAEHHBIX JJISl M3YUYCHHS XMMHUU HA YPOBHE OCHOBHOTO OOIIETO
obOpa3zoBaHusi, coctaiisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJel0), B 9 kiacce —
68 yacoB (2 yaca B HEJICIIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poib XMMHM B KW3HU YEJIOBEKa. XUMHS B CHCTEME HaykK. Tema u
BemlectBa. dusnueckue CBOWCTBA BELIECTB. ArperaTHoe coctosHue BemectB. [loHsTue o
METO/Iax T03HAHUs B XuMuU. YncTele BemecTBa U cMecu. CriocoObl pa3ienieHus CMECeH.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHTbl. CHUMBOJBI XUMHUYECKUX HJIIEMEHTOB.
[IpocTble 1 CIIO)KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumunyeckas popmyna. BaleHTHOCT aTOMOB XMMUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BemlecTB. OTHOcUTENbHAs aToMHas macca. OTHOCUTENbHAash MOJEKYJIIpHas Macca.
MaccoBas A0JIsI XMMHAYECKOT0 3JIEMEHTA B COCIUHEHUH.

KomnuectBo BemiectBa. Monbk. MonsipHas macca. B3auMOCBsA3b KOJIMYECTBA, MAacChl U
Yyucia CTPYKTYPHBIX €UHUIL BelecTBa. Pacuérsl 1o hopmysiaMm XUMUYECKUX COSTUHECHUI.

Ou3NYeCcKne W XUMHUYECKHE SIBJICHUS. XHUMHUYECKasg peakuuss U e€ MpHU3HAKU. 3aKOH
COXpaHEHUsI MacChl BeIlIeCTB. XUMUUeCKue ypaBHeHUd. Kinaccupukamus XuMUYeCKUX peakiuui
(coenuHEHUs, pa3IOKEHUs, 3aMeIeHUs], OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCY/IOH, MpaBuiaMu pabOThl B jabopaTopuu W MpuEéMaMu
oOpaieHusi ¢ J1a00paTOPHBIM 00OPYJOBAaHUEM, M3YYEHHE M ONMHCaHWE (U3UYCCKHX CBOMCTB
0o0pa3lloB HEOPraHWYECKHX BEIIECTB, HaOMIOJeHUE (Gu3ndeckux (IJIaBJICHUE BOCKA, TasHUE
JbJla, paCTUpaHUE caxapa B CTYINKE, KUIIEHWE U KOHIEHCALUS BOJAbI) U XUMUYECKUX (TOpEHHE
CBEUHU, MPOKAJIMBAHUE MEIHON MPOBOJIOKH, B3aWMOJICUCTBHME MeJla C KHUCIIOTOM) SIBJICHU,
HaOJI0JICHUE U OMMCAHUE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peaKiuil (pa3iiokeHue caxapa,
B3aMMOJICCTBHE CEPHOU KUCIIOTHI C XJIOpUIOM Oapusi, pa3ioxkenue ruapokcuaa meau (1) npu
HarpeBaHWM, B3auMOJeEiCTBUE »kene3a ¢ pacTBopoM coiu meau (II), m3ydenuwe crnocoOoB
pa3/ielieHusl CMeceil: ¢ TOMOINbI0 MarHuTa, (QUIBTPOBAHHWE, BbIIApUBAHUE, IUCTUILISALINS,
xpomartorpadusi, TMPOBEJCHUE OYUCTKH IIOBAPCHHOM COJIM, HAOJIOJICHHE U OIHUCAHUE
pPE3yJbTaTOB MPOBENCHUS ONBITA, WIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHHE
MojieNiel MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Baxueiue npeacTaBuTe M HEOPraHU4eCKUX BelleCTB

Bo3agyx — cMech ra3oB. CoctaB Bo3ayxa. Kuciaopon — 37€MEHT U MPOCTOE BELIECTBO.
Haxoxnenue kucioposa B npupojie, GU3n4ecKkne 1 XUMUIECKUEe CBOMCTBA (PEaKIIMKU TOPSHHUS).
Oxkcunpl. [lpumenenue xucmopoga. CrocoObl TONy4YeHHS KHUCIOpoja B JabopaTopuu u
MPOMBITTUIEHHOCTH. KpyroBopoT kuciopona B npuponae. O30H — almoTponHas MoauduKaIus
KHUCJIOpOAA.

TennoBoil 3((HEeKT XUMHUYECKON PpEaKUuU, TEPMOXMMHYECKUE YPABHEHHUS, DK30- U OH-
JOTEPMHUUYECKHE peakiuu. TOIUIMBO: Yrojib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
napHUKOBOTO A PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bonopon — aneMeHT u ipocToe BemiecTBo. Haxoxxaenue Bogopoaa B npupoe, Gundeckue
U XMMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoydeHusl. KHUCIOTHI U CoJH.

MomnspHbiii 00BEM ra3oB. Pac4€Tsl Mo XUMHUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boxa kak pacrBoputrenb. PactBopel. HacelmieHHble u
HEHACBHILIEHHbIE pPacTBOpbl. PacTBopuMOCTh BellecTB B BoAe. MaccoBasi J0Jisl BEILECTBA B



pactBope. XumMuueckue cBoiictBa BoAbl. OcHOBaHMs. Ponb pacTBOpoB B MpHUPOJE U B KU3HU
yenoBeka. KpyroBopor Bojabl B mpuUpoie. 3arps3HEHUE MPUPOAHBIX BOJA. OxpaHa M OYKMCTKA
MIPUPOJHBIX BOJI.

Knaccudukarmus nHeopranmdeckux coeaumHeHnil. Oxcuapl. Kimaccudukanus OKCHIOB:
conmeobpasyrommue (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbie) U HecojeoOpasyromue. Ho-
MEHKJIATypa OKCUJI0B. DU3HUECKNE U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydeHne OKCHuIoB.

OcHoBanusi. Knaccudukaruss ocHOBaHUI: MIEIOUYM W HEpacTBOpUMBbIE OCHOBaHusA. Ho-
MEHKJIATypa OCHOBaHMK. DuU3NUeCKHMEe W XMMHUYECKHE CBOWCTBA OCHOBaHWH. [lomyueHue
OCHOBAHMH.

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kucioT. OU3NMUECKUEe U XUMUYECKUE
cBoMcCTBa KUCIOT. P aktuBHOCTH MeTasioB H. H. bekerosa. [lonydyenune kucior.

Conu. Homenknartypa coseil. dusnueckrue M XUMUYECKUe cBoiicTBa cotieil. Ilonyuenue
COJIEH.

['eHeTnueckas CBsA3b MEXKY KJIaCCaMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpEJEIICHUE COJEPKaHMUs KUCIOpOJia B BO3MyXe, MOIyYCHHE, COOMpaHHE,
pacro3HaBaHWE W HM3YyYCHHE CBOWCTB KUCIOpPOAA, HAOIIOACHHE B3aUMOJCHCTBUS BEIIECTB C
KHUCJIOPOJAOM M YCIIOBUSI BOBHUKHOBEHHUS U MIPEKpalleHusi ropeHus (moxapa), 03HaKOMJICHUE C
oOpa3liaMd OKCHJIOB M OIMCAaHME HMX CBOWCTB, MOJYy4YE€HHE, COOMpaHUE, pacro3HABaHUE U
M3y4eHHE CBOMCTB BOjopoja (ropeHue), B3aumojaeiictBue Boaopoaa ¢ okcuaom wmemau (II)
(BO3MOKHO MCTOJIb30BAHUE BUJIEOMATEPUAITIOB), HAOIIOICHUE 00Pa3II0B BEIIECTB KOJIUYECTBOM
1 Momb, UcclieoBaHNE OCOOCHHOCTEN PACTBOPEHMS BEIIECTB C Pa3IMUYHON PacTBOPUMOCTBIO,
IPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOM MAacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA,
B3aUMOJICHCTBUE BOJBI C MeTaulaMu (HAaTpueM M KajbliieM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), MCCJIEAOBAaHNE OOpPa3I0B HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOII0/ICHUEe M3MEHEHUS OKPACKHW MHJMKATOPOB B PAaCTBOpax KHCJIOT U IIEI0YeH, M3ydeHHe
B3auMozencTBusl okcuga Menu (II) ¢ pacTBOpoM CepHOM KHCIOTHI, KUCIOT C METAJJIaMU,
pEaKUMi HEWTpAIM3alUKU, IIOJYy4YEeHUE HEPACTBOPUMBIX OCHOBAaHHWHM, BBITECHEHHE OJIHOIO
MeTajula JAPYTMM W3 pPacTBoOpa COJIM, PELUICHUWE OKCICPUMEHTAIBHBIX 3aJad [0 TEeME
«BaxxHenre Ki1acchl HEOPraHUYECKUX COCTUHEHUID.

Iepuoanueckuii 3akoH u Ilepuoamuyeckass cucreMa xumMuyeckux djemenros /I. U.
MenpesieeBa. CrtpoeHue aroMoB. XuMHYECKast CBA3b. OKHCJIUTEIbHO-BOCCTAHO-
BHUTEJIbHbIE PeaKINU

[lepBble MOMBITKY KJIACCU(PUKAIIUN XUMUYECKUX AJIEMEHTOB. [loHsATHE O Tpymmax CXOIHBIX
9JIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMEJIbHBIE METaJUIbl, TajlOT€Hbl, WHEPTHBIE Ta3bl).
DneMEeHThI, KOTOpble 00pa3yloT aM(pOTEPHbIE OKCUIbI U THIPOKCHUJIBI.

ITepuonnueckuii 3akoH. lleproamueckas cucrema XuMHUeCcKux dsiemeHToB JI. M. MeH-
neneeBa. KopoTkomnepuomaHas W mmHHONEepHoaHas ¢opmbl  [lepuoanyeckoil  CHCTEMBI
xumuueckux sneMeHtoB [l. M. MenneneeBa. llepuoast u rpynmbl. OUNYECKAN CMBICI
MIOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOJA U IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHbl. CTPOEHUE 3IEKTPOHHBIX
00os04ek aroMoB TepBBIX 20 XuMHUYecKux dieMeHToB Ilepmoamueckoirr cuctemsr J[. H.



MenzeneeBa. XapakTepuCTUKa XMMHAUYECKOIO 3JIEMEHTA IO €ro NoJIoKeHuto B [lepuoanyeckon
cucteme 1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHS PaJiiyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJNIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAM U IIEPHUOJIAM.

3nauenue Ilepuoamueckoro 3akona u Ilepuoauyeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUISL pa3BUTHUS HAYKU U NpakTuKU. [[. 1. MenaeneeB — yd€HbIN U TpakJaHUH.

Xumuyeckas cBsizb. KoBajeHTHas (MOJiIpHAasE W HEMOJISIpHAs) CBS3b. DJIEKTPOOTPHUIIA-
TEIIbHOCTh XUMHYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb okuciieHus. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE peakunu. [Iponeccsl okuciaeHus
Y BOCCTaHOBJICHUSA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB BEHIECTB METAUIOB M HEMETANIOB, B3aUMOJCHCTBUE THAPOKCHUIA
MHKAa C pacTBOPAMH KHUCJIOT W LIEJIOYEH, IPOBEAECHUE ONBITOB, WITIOCTPUPYIOMIUX MPUMEPDI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHHE, PEAKIIMK PA3TIOKECHHS, COSTUHEHNS ).

Mesrcnpeomemmuoie ceasu

Peanuzanus MeXNpeIMETHBIX CBS3€W MPU MU3YYEHUU XUMHUU B 8 KJIACCE OCYUIECTBISAETCS
yepe3 MCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATHA, TaK W TOHATHMA,
SBJISTFOLIIUXCS CUCTEMHBIMH JIJT OTJICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO01m1ue ecTeCTBEHHO-HAay4YHbIE MOHATHS: HAyUHbIA ()aKT, TUIIOTE3a, TEOPHUs], 3aKOH, aHAIIN3,
CUHTE3, KJIaccu(pUKalUs, NEePUOJAUYHOCTh, HAOIIOJCHUE, HKCIEPUMEHT, MOJICTUPOBAHUE,
W3MEpPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: Marepus, aToMm, AJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHWJ, HU30TOIbI, Paguo-
AKTUBHOCTb, MOJICKYJIa, DJICKTPUUYCCKUM 3apsiji, BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOsTHUE
BEIIECTBA, ra3, (pu3myecKkue BETUYHMHBI, €AMHMIIBI U3MEPEHHUs, KOCMOC, IJIAHEThl, 3BE3[IBI,
CounHie.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC TOPOIBI, TOJIE3HBIE HCKOTIAEMBIE,
TOILINBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAsl peaKUMs

[lepnognueckuit 3akoH. llepumonmnueckas cucrema xumuudeckux 3iemeHToB [[. 1. MeH-
neneea. CTpoeHrME aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUUYECKHX 3JIEMEHTOB
MEPBBIX TPEX MEPUOAOB, KAIHS, KAIbIUS U UX COCAUHEHUW B COOTBETCTBHM C IOJOXKEHUEM
3JIEMEHTOB B lleprnoanyueckon cucteMe U CTPOEHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHUAbl XHUMHUYECKOW CBSI3U. THIBI KPUCTALNIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTALIMYECKOW PEIIETKU U BUJA XUMHUYECKOMN
CBSI3U.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. XHMMHUYECKHE CBOMICTBa
BEILIECTB, OTHOCAILIUXCA K Pa3IMYHBIM KJIacCaM HEOPraHMYECKHX COEAUHEHUM, FeHeTh4YecKas
CBSI3b HEOPIaHUYECKUX BELIECTB.

Knaccudukaiuys XUMUYECKUX peakIil MO pa3JuvHbIM MPU3HAKaM (110 YHCIYy M COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY J(h(}eKTy, M0 U3MEHEHHIO CTEICHEH



OKHUCJICHUS] XUMHYECKUX DJIEMEHTOB, MO OOPATUMOCTH, MO y4YaCTHIO KaTaliu3aTopa). JK30- U
SHJIOTEPMUYECKUE PEAKLIUH, TEPMOXUMUUYECKUE YPABHECHMUS.

[Tonsitue o ckopoctu xumudeckoil peakmnuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [IOHATHE O TOMOT€HHBIX M TE€TEPOreHHBbIX peakuusax. lloHaTtue o
katanuse. [loHdatne o xumMuueckoM paBHOBecMH. DakTOphl, BIUAIOMIKE HA CKOPOCTh
XUMHUYECKOUN PEAKIUU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIC PEAKIMU, DSJICKTPOHHBIA OallaHC OKHUCIUTEILHO-
BOCCTAHOBHUTENBHOW peakiuu. COCTaBICHUE YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakIuii ¢ UCMOIBL30BaHUEM METO/1a AJIEKTPOHHOIO OasaHca.

Teopus >IEKTPONMTUUYECKON AUCCOLMALUN. DJIEKTPOJUTHI U HEIIEKTPOJIUTHL. KaTHOHBI,
aHUOHBI. MeXaHW3M JHCCOLMAlMy BEUIECTB C PA3JIMYHBIMM BHJIAMH XUMHYECKON CBS3H.
Crenenb nucconuanuu. CUIbHBIE U CITA0BIE AJIEKTPOJIUTHI.

Peakiiuu moHHoro oOMeHa. YcCIoOBUSI MPOTEKAHUs PEAKIMi MOHHOTO OOMEHa, IMOJIHbIE U
COKpalIEHHbIE MOHHBIE ypaBHEHUS peakuuii. CBONCTBA KUCIOT, OCHOBAaHHM U COJIENl B CBETE
IpEeACTaBICHUA 00 3JICKTPOJUTHUCCKON auccoruanuu. KadecTBeHHBIC peaKIud Ha HOHBI.
[TonsiTHE O THIPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIAMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB —
METAJJIOB M HemeTauioB (rpadura W anmasa), CIOXKHBIX BEHIECTB (XJIOpUJa HaTpus),
WCCIICZIOBAHUE 3aBUCHUMOCTA CKOPOCTM XUMHYECKOM pEakiuu OT BO3IACHUCTBHUS PATUYHBIX
(dbakTOpOB, UCCIEAOBaHUE DJIEKTPOIPOBOJIHOCTH PACTBOPOB BEILIECTB, MPOIECCa AUCCOLMAIIUN
KHUCJIOT, IIeJIoue W coyie (BO3MOXKHO HCIIOJB30BAaHUE BHUEO MaTEpHAJIOB), IPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKK MPOTEKAHUs Peakiuii MOHHOro oomeHa (oOpa3oBaHUe
ocalika, BBIJICJICHHE Tra3a, OOpa30BaHUE BObI), OIBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX Peakluil (ropeHue, peakluu pas3liokKeHUsl, COCTUHECHHUS ),
pacro3HaBaHHE HEOPraHWYECKHX BEIIECTB C TOMOIIBID KAauYE€CTBEHHBIX PEAKIMil HAa HOHBI,
pEILICHUE IKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTtajiibl 1 UX COeAMHEHUS

OOmass xapaktepucTuka TamoreHoB. (OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHBIE
creneHn okuciieHusi. CTtpoeHue W (PU3NYECKUE CBOMCTBA MPOCTHIX BEHIECTB — TaJOTCHOB.
XUMHUYECKHE CBOMCTBa Ha MpUMEpe XJopa (B3auMOJCHCTBUE C MeTajlaMu, HeMeTaJllaMH,
menouyamu).  Xsopoogopoa. CossHasi KHUCIIOTa, XHUMHUYECKHE CBOMCTBA, MOJIY4YEHHUE,
npuMeHeHue. [lelicTBHEe XJopa M XJOPOBOJAOPOJAa HA OpraHM3M uYelioBeKa. Baxueiiine
XJOPHUIbI U X HAXO0XKJAECHUE B IPUPOJE.

O6mas xapaktepucTuka 3jeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3UYECKUE CBOWCTBA IMPOCTHIX BEIIECTB —
KHUCIIOpoAa U cepbl. AJUIOTPOITHbIE MOAU(PUKAIMK KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBA
cepbl. CepoBOOpOJ, CTpOeHUE, (PU3MUYECKUEe U XUMUYECKHE CBoMcTBa. OKCHUIIBI CEpbl Kak
IIPEICTaBUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIIOTa, (PU3MYECKHUE U XUMUYECKHE CBOMCTBA
(oOmme Kak MpeACTaBUTENS Kiacca KHUCIOT W crnenudpuyeckue). XUMUYECKHE PEaKINH,
JeXKale B OCHOBE IMPOMBINIJIEHHOTO Croco0a MOJIy4eHHs CEPHOW KHUCIOTHL. [IpuMenenwue
cepHori kucioThl. CoNlM CEpHOM KHUCIOTHI, KAYeCTBEHHAsl peakiusi Ha CyabQaT-HOH.
Haxoxnenue cepbl u €€ coequHeHUN B NpUpoje. XUMHUECKOE 3arpsi3HEHHE OKPYKarollen



Cpelbl COeAMHEHUSIMU Cepbl (KUCIOTHBIC JOXKIH, 3arPsI3HEHNE BO3IyXa U BOJOEMOB), CIIOCOOBI
€ro MpeaoTBPALCHHUS.

OOmass xapakTepucTHKa 23JIeMEHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEpHBIE CTEMEHW OKHUCIEHUSA. A30T, pacmpocTpaHEHWE B Mpupone, (u3mdeckue u
XUMHUYecKue cBoicTBa. KpyroBopor aszora B mpupoge. AMMHAK, e€ro (Qusuueckue W
XUMUYECKUE CBOMCTBA, MoOydyeHHe W mnpumeHeHne. Conau aMMOHHUS, UX (QU3HYECKUE H
XUMUYECKUE CBOWCTBA, MpuMeHeHue. KauecTBeHHass peakius Ha HOHbI aMMOHHUs. A30THas
KHUCJIOTa, €€ MojydyeHue, Pu3nueckue M XMMHYECKHE CBOMCTBa (0OIIME Kak MpeACTaBUTEIIS
KJlacca KUCJIOT U cnenuduueckue). Vcnoap30BaHue HUTPATOB M COJIEH aMMOHHUS B KadyeCcTBE
MUHEPAJIbHBIX yA00peHUu. XUMHUUECKOE 3arps3HEHHUE OKPYKAIoUIEH Cpellbl COSTUHECHUSIMU
a3oTa (KHCIIOTHBIEC JOXIH, 3arpsi3HEHUE BO3/lyXa, MOYBHI U BOJI0EMOB). Docdop, aIoTPOIHbIE
moaudukanuu ¢docdopa, puznueckue M xummuueckue cBoictBa. Okcupa docdopa (V) u
dochopHas kuciora, (puaMYEeCKUe M XUMHUYECKHE CBOMCTBa, mosydeHue. lcmonb3oBaHue
docdaToB B KaueCTBE MUHEPATHHBIX yI0OPECHUIA.

O6mass xapakrepuctuka dJeMeHTOB [VA-rpynmbel. OCOOGHHOCTH CTPOEHHS aTOMOB,
XapaKTEPHbBIE CTEIICHU OKUCIICHUS. YTIEPO/I, AJTIOTPOITHBIE MOAU(BUKAITNH, PACTIPOCTPAHEHUE B
npupoae, (U3MYEeCKMe W XHMHYECKHe CcBoicTBa. ApcopOmus. KpyroBopor yriepoga B
npupozae. OKcuapl yriaepoaa, ux (U3NUecKrue W XMMHYECKHUE CBOWCTBA, NEHCTBHUE HA JKUBBIC
OpraHU3Mbl, MOJTYUYECHHE W NPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCHUJIOM
yriepona (IV), runoresa riodaqbHOro NOTEIUIEHU KIIMMaTta, NapHUKOBBIA 3 (dekT. YronbHas
KUCJIOTa U €€ coyik, UX (UBUYECKHE U XMMHUUYECKHE CBOWCTBA, MOJyYEHUE U TPUMEHEHHE.
KauecTBennas peakius Ha kapOoHaT-uoHbl. Mcrnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SUCTRBE.

[lepBoHauanbHble MOHATHA 00 OpPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX yTiepoja
(MeTaH, 9TaH, OSTWJIEH, alleTUJICH, STaHOJ, TJULEPUH, YKCycHas kucnota). [lpupoansbie
UCTOYHUKH YTJIEBOJIOPOJOB (Yyrojb, MPUPOAHBIN Ta3, HEPTh), MPOAYKTHI HX MepepadOTKU
(6beH3uH), WX POJb B OBITY W MPOMBINUICHHOCTH. [loHATHE O OWOJOTHYECKH BaKHBIX
BEIIECTBAX: XUpaX, OelKax, YrieBOJax — W HUX POJU B KH3HU YeloBeKa. MarepuaibHOe
€MHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COCAUHEHUM.

Kpemunii, ero ¢usmyeckne m XMMHYECKHE CBOWCTBA, mMojydeHune W mpumeHeHue. Co-
eauHeHus kpemMHusi B mnpupone. OOmwme npencraBieHus o0 okcuge kpemuus (IV) u
KpeMHueBo kuciore. CUIMKAThl, WX MCIOJB30BAHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxneiiline cTpouTeNbHbIE MaTepHalbl: KepaMHKa, CTEKJIO, LIEMEHT, OETOH, >KeJie300€TOH.
[Tpo6iembl 6€30MaCHOTO UCIOIL30BaHUS CTPOUTEILHBIX MATEPUATIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

H3yueHue oOpasIloB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJISHOW KHCIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIMil Ha XJIOPUJI-MOHBI U HAONIOACHUE MPU3HAKOB UX MPOTEKAHUS, OIbITHI,
oTpaxaroiue (pu3ndeckue U XUMUYECKHE CBOMCTBA raJIOT€HOB U WX COCIMHEHHM (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), O3HAKOMJICHHE C OOpa3liaMu XJIOPUAOB (TajlOreHUIOB),
O3HAKOMJIEHHE C oOpa3mamMu cepbl U €€ COeOUHEHUAMH (BO3MOXKHO HCIIOIh30BaHUE
BUJICOMATEpUANIOB), HAOJIOJEHNE TIpollecca OOyTJIMBaHUSI caxapa TOJa JCHCTBUEM KOH-
IIEHTPUPOBAHHON CEPHOU KHCIIOTHI, M3YyYEHUE XMMHYECKUX CBOWCTB pa30aBIICHHOW CEpHOU
KHUCJIOTHI, IPOBEJACHUE KaUY€CTBEHHOM peaklnH Ha Cyiab(aT-uOH W HAOMIOJIEHHE MpHU3HAKa €€



IPOTEKaHMs, 03HAKOMJICHHE C (PU3MYECKHMH CBOWCTBaMH a30Ta, ¢ochopa U UX COCTUHEHUU
(BO3MOXHO HCIIOJIb30BAHUE BHUIEOMATEpUAOB), oOpasmamMu a30THBIX ©  (pochopHbIX
yaoOpeHuil, ToJly4eHue, coOupaHue, pacrno3HABaHME U HW3Y4YEHHWE CBOWCTB aMMHaKa,
MPOBE/ICHNE KAYECTBEHHBIX PEAKIMii HA MOH aMMOHUA U (pocdar-uoH u u3ydeHue Mpu3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIEHTPUPOBAHHOW a30THON KUCIOTHI C MEJIbIO (BO3MOXKHO
WCIIOJB30BaHUE BUIEOMATEPUAIIOB), U3YUYEHUE MOJIENEH KPUCTAJUIMYECKUX PEIIETOK aaMmasa,
rpaduta, ¢yiiepeHa, O3HAKOMIICHHE C IIPOIIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM MPOTUBOTra3a, MoJiydeHue, CoOupaHue, pacrio3HaBaHue
U U3y4YeHHUE CBOMCTB YTJIEKUCIIOTO rasza, MpOBEICHUE KAaYeCTBEHHBIX peakIuii Ha KapOOHAT U
CUJIMKAT-UOHbl W HW3YYEHUE MPU3HAKOB HMX MPOTEKAHUSA, O3HAKOMJIEHHWE C MPOIYyKIUEH
CUJIMKATHOM IMPOMBIIUICHHOCTH, PEIICHUE dKCIIEPUMEHTAIBHBIX 3a7a4 1o teme «Baxnelmue
HEMETAJIJIbI U UX COCTUHEHUS».

MeTtaJLibl 1 MX COeIMHEHUS

OO01mas xapakTepuCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHUM UX TTOJIOKECHUS
B Ilepuoanueckon cucreme xumuueckux diemeHToB . M. MenneneeBa u CTpoeHUsT aTOMOB.
Crpoenue metamuioB. MeTayuimyeckasl CBS3b M METaUIMYECKasl KpUCTAIIMYECKash pEeleTKa.
DNEKTPOXUMHUYECKUNA Psii HanpsbkeHuil MetaiioB. duznueckue U XMMUYECKHE CBOMCTBA
MetauioB. Obmue cmocoOb! moaydeHus MeTawioB. [loHaTHE 0 KOPPO3UK METAIIIIOB, OCHOBHBIC
CHOCOOBI 3alUTBI UX OT Koppo3uu. CruiaBel (CTallb, YyT'YH, AIOPATIOMUHHUI, OpoH3a) U HX
MIPUMEHEHUE B OBITY U MPOMBIIIUICHHOCTH.

[Ilemoynble MeTaUIBL: MOJIOKEHNUE B Ilepuoanuueckon cucTeMe XUMHAYECKUX DJIEMEHTOB /.
N. MenpaeneeBa, CTpOCHUE MX ATOMOB, HAXOXAEHUE B Npupoje. PU3NUECKUe U XUMHUYECKUE
cBOoMcTBa (Ha mpuMepe HaTpusa W Kanus). OKCUAbl YW THAPOKCUABI HATPUS W KaJusl.
[IprMeHeHNE MIETOYHBIX METAJUIOB U UX COCIMHEHUM.

[IlenoyHO3€MENBbHBIE METAIIBI MATHUIM U KaJbLIMiL: MTO0KeHUe B Ilepuonnueckoit cucreme
xumuueckux snemeHToB . M. MenneneeBa, CTpOCHHE X aTOMOB, HAXOXKAEHUE B MPHUPOJE.
du3nyecKkre U XMMUYECKHUE CBOWCTBA MAarHus W Kajplus. BaxkHenue COCOUHEHUS KaJIbLUs
(oxcua, ruapokcu, conn). JKECTKOCTh BOJIBI M CLIOCOOBI €€ yCTPaHEHUS.

AmomMuHuii: nonoxkeHue B Ilepuoamdeckoit cucreme xumuueckux ssemeHToB J[. U.
MenpeneeBa, CTpOCHUE aTOMa, HAXO0XKAEHUE B Npupoje. PU3NUecKne 1 XUMAYECKHE CBOMCTBA
amroMuHuA. AM(OTEepHBIE CBOWCTBA OKCHUIA U THAPOKCH 1A ATFOMUHHUS.

Kenezo: nonoxenue B llepronnueckoin cucreme xumudeckux sneMeHToB [[. M. Men-
JieTieeBa, CTPOCHHUE aTOMa, HAXOXJeHuEe B mpuponae. Pu3nMyecKue U XUMHUYECKUE CBOMCTBA
xenesa. Okcuapl, Tuapokcuasl U conu skenesa (II) m xenesa (III), ux cocras, cBoiicTBa U
MOJTy4YEHHUE.

Xumuyeckuii Ikcnepumenm:

O3HaKOMJIECHHE ¢ oOpasllaMH METayUIOB M CIUIaBOB, MX (U3MUYECKUMHU CBOMCTBAMU, U3Y-
YeHUE PEe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXHO KCIOJIB30BAHUE BUICOMATEPUATIOB),
O0COOEHHOCTEW B3aMMOJEHUCTBUS OKCHAA Kajbllus W HATPUS C BOJOM (BO3MOXHO HC-
NOJIb30BAHUE BUJEOMATEPUAIIOB), UCCIEAOBAHUE CBOWCTB >KECTKOW BOJIbI, Mpoliecca TOpPeHUs
xKejeza B KUCIopoJie (BO3MOKHO UCIOIb30BaHUE BUACOMATEPUAIOB), TPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajabllus, aTlOMUHMS, ITMHKA, Kkee3a (I1) u xenesa
(I1T), meau (II), HaOrOIeHNE U OMUCAHKE MPOLECCOB OKPAIIMBAHUS TUIAMEHU MOHAMU HATPUS,



KaJIUs U KaJIbIUsS (BO3MOYKHO MCIIOJIb30BaHKUE BUACOMATEPHAIIOR), HCCIIeIOBaHHEe aM(pOTEPHBIX
CBOMCTB THJPOKCHJIA ATIOMUHUSA U THAPOKCHUIA IIMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 3a7a4
1o TeMe «BakHee MeTalluibl U UX COCAUHCHUS.

XHMUA M OKpY:KaoLIas cpeaa

BemecTtBa 1 maTeprasibl B TOBCEHEBHOM KW3HU YEJIOBEKA. be30macHoe MCIOIb30BAHUE
BEIIECTB M XMMHYECKUX peakuuii B ObITy. [lepBas momoliib Mpu XUMHUYECKHX OXKOrax H
OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpY’Karollen cpelbl (MpeneibHas T0mycTUMasi KOHIICHTpaIus
Bemects, aanee — [1/1K). Ponb xuMuu B pelieHuu 3KOJI0TUUECKUX TTPOOIIEM.

Xumuyeckuii Ikcnepumenm:

H3y4YeHHe 00pa3loB MaTEepUasIoB (CTEKIIO, CIIaBbl METAJIIOB, MOJUMEPHBIC MaTePHUAIIbI ).

Mesricnpeomemmnule céasu

Peanuzanusa MeXNpeaIMETHBIX CBS3EH MPU M3YYECHUH XMMHUHU B 9 Kjacce OCYIEeCTBIACTCS
yepe3 HCIOJb30BaHME KaK OOIMMX €CTECTBEHHO-HAYYHBIX TIOHATHM, TaK W TOHATHH,
SIBJISIFOIIIUXCSI CACTEMHBIMH JIJIS1 OTJICJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01ue ecTeCTBEHHO-HAYYHBIC ITOHATHS: HAyYHBIA (haKT, TUIIOTE3a, 3aKOH, TSOPHS, aHAIIH3,
CHUHTE3, KIacCU(pHUKAINUI, IEePUOJAUYHOCTh, HAOIIOMCHHE, HKCIICPHMEHT, MOJCIUPOBAHHUE,
M3MEpEeHne, MOJIENb, SIBICHUE, MAPHUKOBBIN 3(DPEKT, TEXHOIOTHUSI, MAaTEPHUAIIBI.

du3uKa: Marepus, aToMm, SJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIWJ, HU30TOIbI, Paguo-
AKTUBHOCTb, MOJIEKYJIA, SJICKTPUUECKUN 3apsi, MPOBOJAHUKH, OJTYIPOBOJHUKH, AUIIEKTPUKH,
dboTOdJIEMEHT, BEIIECTBO, TEN0, 00BEM, arperaTHOE COCTOSIHME BEIECTBA, Ta3, PacTBOP,
pPacTBOPUMOCTh, KpUCTAIMYECKasi PEMIETKA, CIUIaBbl, (PU3MUYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TIJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorusi: dotocunTes, AbixaHue, Ouocdepa, SKOCUCTEMa, MHUHEpaJIbHbIE YI0OpEHMUS,
MHKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, IIUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaJIbI, TOPHBIC ITOPOJIBI, TTOJE3HBIC HCKOTIAaeMBbIE,
TOILIMBO, BOJAHBIEC PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOI'PAMMBI 110 XUMHNH HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIm4HOCTHBIE pE3yJIbTaThl OCBOCHHS MPOrpPaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
JIOCTUTAIOTCS B XOJI¢ OOyUYEHUsSI XUMUHU B €IMHCTBE y4eOHON M BOCIUTATEIHHOU JACATEIHHOCTU
B COOTBETCTBUU C TPAJUIHOHHBIMU POCCHUICKHUMHU COLUMOKYJIbTYPHBIMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHSATHIMUA B OOIIECTBE MpaBUJIaMU M HOpPMaMU MOBEACHUS U
CHOCOOCTBYIOT IPOIIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATIN3ANN 00yYarOIIUXCsl.

JInyHOCTHBIE pE3yJbTaThl OTPAXalT TOTOBHOCTh OOYYAaIOIIMXCS PYKOBOICTBOBATHCS
CHUCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIMA U PACUIMPEHUE OMbITAa JACATEILHOCTU Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOT'O OTHOIIIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U HAYUYHOMY
HACJIEJIMI0, TIOHUMAHHSl 3HAYEHUs] XUMHUUYECKONM HAyKH B JKM3HU COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJAJE€Th JTOCTOBEPHOU MHPOpMALIUEH O MEPEAOBBIX AOCTUKEHUSAX U OTKPBITHUSIX
MUPOBOW U OTEYECTBEHHON XMMHH, 3aUHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSX 00 yCTPOMNCTBE
MUpa 1 00IIEeCTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEACTABICHHUS O COLMAJIbHBIX HOpPMax M MPaBWIAX MEKIUYHOCTHBIX OTHOIICHUH B
KOJUICKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOW, Yyueo-
HOUCCIIEIOBATENbCKOM, TBOPYECKOM W JPYTrUX BHUJAX JIESITEIbHOCTH, TOTOBHOCTU K
Pa3HOOOpA3HOW COBMECTHOM JAESTENbHOCTH NPHU BBINOJHEHUU YYEOHBIX, IMO3HABATEIIbHBIX
3a/1a4, BBIIIOTHEHUHU XUMHUUYECKUX DKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX MPOECKTOB, CTPEMIICHUS
K B3aMMOITIOHMMAHUIO ¥ B3aUMOIIOMOIIY B MPOIECCe I3TON YueOHOM NeITeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IMOBEJACHUE M TMOCTYNKH CBOMX TOBapHUIIEH C IMO3UIMU HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YUETOM OCO3HAHMUS TIOCJICICTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMSL:

MHUPOBO33pEHYECKHE TMPEJCTaBICHUS O BEIIECTBE M XHMHUYECKOW peaKI[Mh, COOTBET-
CTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIONINE OCHOBY JUIsl TOHUMAHUS
CYIIHOCTH HAy4YHOW KapTHHBI MHUpPA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
IPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKAa C MPUPOJHON CpPENloM, O POJIM XMUMHUU B MO3HAHUU 3THUX
3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHbICE Ha IMOJYyYECHHE HOBBIX 3HAHUW IO XHMUH,
HEOOXoauMBbIC JIT OOBSICHEHHS HAOMIOaeMbIX IPOIECCOB W SIBICHUH, MO3HABATEIHHOM,
MH(QOPMAIITMOHHON W YMUTATENbCKOW KYJbTYpPbl, B TOM YHCJI€ HABBIKOB CaMOCTOSATEIIbHOM
paboThl ¢ Y4yeOHBIMU TEKCTaMH, CHPaBOYHON JUTEpPaTypou, JOCTYNMHBIMH TEXHUUYECKUMHU
cpeacTBaMu HHGOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYUYEHUIO W TO3HAHHUIO, JIIDOO3HATENbHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caMm000pa30BaHuUIO, MPOEKTHON U UCCIIEIOBATENbCKON ACSITEIBHOCTH, K OCO3HAHHOMY BBIOOpPY
HAIIPaBJICHHOCTHU U YPOBHS O0yUEHHUS B JajIbHEUIIIEeM;

4) popMUpPOBaAHUSA KYJIbTYPbI 3[I0POBbSI:

OCO3HAHHE IIEHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 3JI0pOBBIA 00pa3 KU3HU, OCO3HAHUE IIOCJIEACTBUI W HEMPHUSTHE BPEIHBIX IPUBBIYCK



(ymoTpeOneHusi aakorojsi, HApKOTHUKOB, KypeHUs), HEOOXOIMMOCTH COOJIIOJICHUS TMPaBUII
6e30macHOCTH MPU OOPAIICHUHN ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M peajbHOM KU3HU;

S) TPYA0BOIr0 BOCIIMTAHUSA:

UHTEpEeC K MPAKTHUECKOMY M3YUYEHHIO MPOodeccuil U Tpyaa pa3IuvyHOro poja, yBaKEHHUE K
TPyLy M pe3yibTaTaM TpPYAOBOW JESATENbHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHUS
NpPEIMETHBIX 3HAHWI 1O XHUMHHM, OCO3HAHHBIA BHIOOp HWHIMBUAYAIBHOW TPACKTOPUH
MPOJIOJKEHNUS 00pa30BaHMsI € YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XHWMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN, YCIEUIHON MPOPECCHOHATILHON NIEATEbHOCTH U
Pa3BUTHUS HEOOXOJIMMBIX YMEHHUN, TOTOBHOCTh aIallTUPOBATHCA B MPOGECCUOHANIBHOU CPEIE;

6) 3K0J10TrN4eCKOr0 BOCIIUTAHMSA:

HKOJIOTHYECKH 11eJIecO00pa3Hoe OTHOIICHHE K MPUPOJIe KaK MCTOUYHMKY KM3HU Ha 3emuie,
OCHOBE €€ CYIIECTBOBaHHUSA, MOHMMAaHUE LIEHHOCTH 3J0POBOr0 U 0e30macHOro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (U3MYECKOMY M TICHUXUYECKOMY 3I0POBBIO,
OCO3HAHME IIEHHOCTU COOJIOJICHUS TIPaBWJI OE30MacHOTO TMOBEICHUS TMpuU pabore ¢
BEILIECTBAMU, a TAK)KE B CUTyallUAX, YTPOKAIOMIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHMSI, TIOJydYaeMble MTPU U3YUCHUU XUMUH, JJI PEIICHUs 3a/1ad,
CBSI3AHHBIX C OKPY’KAIOIIECW MNPUPOJHOW CPEIOM, ISl TOBBIIIEHUS YPOBHS 3KOJIOTHYECKOU
KYJIbTYpbI, OCO3HaHUS II100aJbHOI0 XapakTepa 3KOJOTMYECKUX MPoOJIeM U IyTeH MX pelueHus
MOCPEJICTBOM METOJ0B XUMHUU, SKOJOTUYECKOIO MBIIIJIEHUS, YMEHUSI PYKOBOACTBOBATHCSA UM B
IT03HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAJIBHOM MTPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDHI

B cocrtaBe MmeTanpeIMETHBIX pPE3yJbTAaTOB BBIACISAIOT 3HAYUMBbIE 11 (POPMUPOBAHUS
MHUPOBO33pEHUS 00IIEHAYYHbIEC MOHATUS (3aKOH, TEOpHs, MPUHIUII, TUNOTE3a, (aKT, CUCTEMA,
polLece, SKCIEPUMEHT U JIPYTO€. ), KOTOPBIE UCIOJIb3YIOTCSl B €CTECTBEHHO-HAYUHBIX YUeOHBIX
peIMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUU M3 3TUX MPEAMETOB (HOPMHUPOBATH MPE/ICTABIICHUE
0 IIEJIOCTHOM HAYYHOUM KapTHUHE MUPA, U YHUBEpCaJbHbIE YUeOHbIC IeUCTBUS (MTO3HABATEIbHBIE,
KOMMYHUKATUBHBIC, PETYJATUBHBIC), KOTOPbIE OOeCreurBaloT (OPMUPOBAHHUE TOTOBHOCTU K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYILECTBICHUIO YUEOHOM e TEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBrblie 1oruyeckue 1eMcTBUA:

YMEHUSI MCHOJb30BaTh MPUEMBI JIOTMYECKOIO MBILUIEHUS NPU OCBOCHWM 3HAHW: pac-
KpPbIBATh CMBICJI XUMUUYECKUX MOHATUHN (BBIACIATh UX XapaKTEpHbIC NMPU3HAKH, YCTAaHABINBATh
B3aUMOCBSI3b C JAPYTUMHU TOHSATUSIMHU), UCIOJIB30BATh MOHATHUS JJi1 OOBSICHEHUS OTACIBHBIX
(bakTOB M SBJICHUH, BHIOMpPATh OCHOBAHHUS W KPUTEPUM ISl KIAaCCU(PUKAIMU XUMHYECKUX
BELIECTB M XUMHUYECKUX PEAKIMM, yCTaHABIMBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXKIY
00BbEKTaMH HM3YYECHUS, CTPOUTH JIOTHYECKHE PACCYXJICHHUS (MHIYKTHBHBIC, JIEAYKTHUBHBIC, MO
aHAJIOTUN), IeJaTh BBIBOJIBI U 3aKIIIOUEHHUS;

yMEHHUE MPUMEHSTH B MPOIIECCE MO3HAHUSA MOHATHS (MPEAMETHBIE U METANpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIETH, HCIIOJIb3yeMble B XHMHUHU, MPEOOPa30BBIBATH HIMPOKO
IPUMEHSIEMbIE B XUMUH MOJICJIbHBIC MPECTABICHUS — XUMUYECKUI 3HAK (CMMBOJI 3JIEMEHTA),
XxuMu4eckas (opmylia W ypaBHEHHME XHMHUYECKOW pEaKkIuu — TPH pPelieHuu ydeOHO-
MO3HABATENbHBIX 3aJa4, C YYETOM JTHUX MOJICIbHBIX TMPEACTABICHUN BBIABIATh U Xa-
pPaKTEepU30BaTh CYUIECTBEHHBIE NMPHU3HAKH HM3yYaeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U



XUMHUYECKUX PEAKIU, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYNHHO-CIICJICTBEHHBIE CBSI3U U
IPOTUBOPEYHSI B U3yYAEMBIX TIPOIECCAX U SIBJICHUSX.

ba3oBrble uccienoBareJbcKkue 1eHCTBUA:

YMEHHUE HCIIONIh30BaTh IMOCTABICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA MO3HAHUA, a
TaK)K€ B KauyeCTBE OCHOBBI JUisi (OPMUPOBAHHUSI TUMOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKIICHUI;

NpUOOPETEHUE ONbITa MO IUIAHUPOBAHUIO, OPraHU3AlMd W TPOBEACHUIO YUEHHYECKUX
AKCIIEPUMEHTOB, YMEHUE HAOMIOAATh 3a XOJIOM IPOIIECCa, CAMOCTOSITENBHO MPOTHO3HPOBATH
ero pe3yybTaT, GopMyIUpoBaTh 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOIO OIbITA,
UCCJIeIOBAHUS, COCTABJIATh OTUET O MPOJIEIAHHOMN padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMPATh, aHATM3UPOBATh U UHTEPIPETHUPOBATH UHPOPMAIIMIO PA3IMYHBIX BHUIOB
U (GopM TpenCTaBICHUS, TMOJYyYaeMyl0 M3 Pa3HbIX MCTOYHUKOB (HAYYHO-MOMYJIpHAs
TUTEpaTypa XUMHUYECKOTO COJIep)KaHMs, CIpaBOYHbIE MocoOus, pecypcbl HWHTepHera),
KPUTHUYECKU OIICHUBATH MMPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HH(DOPMAITHIO;

yMEHUE TPUMEHSITh PA3INYHbIE METOJIBI M 3aIIPOCHI TPU MOUCKE U 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOIMUMBIX ISl BBITIOJIHCHHSI YUEOHBIX W TO3HABATEIHHBIX
3aJa4 OINpeAeNEHHOr0 THIA, MPHOOpETEeHHE OmbITa B O0JIACTH HCIOJB30BaHUA HHQOP-
MaIlMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH, OBJIAJCHUE KYyIbTYpO aKTHBHOTO MCITOJIH30BAHUS
pa3IMYHBIX TIOMCKOBBIX CHCTEM, CaMOCTOATEIIbHO BBIOMpATh ONTUMANBHYIO (opMy
npeacTaBiieHuss UHGOPMAIMU U WILTIOCTPUPOBATH pelllaeMble 3a/lauyd HECIOKHBIMH CXEMaMH,
auarpaMMaMmu, IpyruMu opmamu rpaduku U 1X KOMOUHALUSIMU;

YMEHHUE HCIIOJIb30BaTh W aHAJU3UPOBATh B Mpolecce ydyeOHOM U UCCleN0BaTeIbCKOU
NEeSTENbHOCT HMHGOPMALIMIO O BIMUSHUM IPOMBIIUIEHHOCTH, CEJIbCKOIO XO3sicTBAa U
TpPaHCHOPTa Ha COCTOSIHUE OKPY>KAIOIIEH MPUPOTHOMN CPeIbI.

KoMmyHuKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe NeiCTBUSA:

YMEHUS 3a/laBaTh BOMPOCHI (B XOJ/ie Auanora u (WiaM) IHUCKYCCHM) TO CYIIECTBY 00Cy-
KIaeMOl  Tembl, (QOPMYJIHPOBATH CBOM TPEIJIOKEHUS OTHOCUTEIHHO  BBITIOJHEHUS
NPEAJI0KEHHOM 3a1a4H;

YMEHUS TPEICTABIATH MOJYYECHHBIE PE3YIbTAThl TO3HABATEILHON EATEILHOCTH B YCTHBIX
W TMHCHMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIHNIO PE3YJIbTATOB BBITIOJHEHUS XUMHUYECKOTO
AKCHEpPUMEHTa (J1a00paTOPHOIO OIbITa, JA0OPaTOPHON PabOTHl MO HCCIECIOBAHUIO CBOMCTB
BEILIECTB, YU€OHOTO MPOEKTA);

YMEHHsI Yy4EOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABATEIHHOU U
UCCJIeIOBATENbCKON JIEATEIbHOCTH MPU PEUICHUU BO3HMKAIOIIMX MPOOJeM Ha OCHOBE yuéTa
OOIIIMX WHTEPECOB M COTrJacOBaHMs MO3ULMK (0OCYXJAeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBbDY, KOOPJIMHAIIMS COBMECTHBIX JIEUCTBUI, ONpeiesieHne KPUTEPUEB MO OLIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PeryasiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIE TeHCTBUS:

YMEHHUE CaMOCTOSITENIbHO OMPENENsATh 1EIN ACSITEIbHOCTH, TIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBATh M TMPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOKO JICSITEIIBHOCTH, BHIOMpATH
HanOonee H(h(EeKTUBHBIE CHOCOOBI perieHUs y4eOHBIX W TO03HABATENBHBIX 3aJad, CaMo-
CTOSITEIbHO COCTaBJISITh WM KOPPEKTUPOBATh MPEMJIOKCHHBIA alTOPUTM JEHCTBUN TpHU



BBITIOJIHEHUU 3a/JIaHUM C Y4Y€TOM TIOJNyYEeHHMs] HOBBIX 3HAHMM 00 H3y4aeMbIX OOBEKTaX —
BEILIECTBAX U PEAKLMAX, OLIEHUBATh COOTBETCTBUE ITOJIYYEHHOIO PE3YJIbTaTa 3asiBJICHHOM LIEJIH,
YMEHUE UCTI0JIb30BaTh U AHAJIU3UPOBATh KOHTEKCTHI, IPEIJIArAa€MbIE B YCIIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pEe3yJbTaTOB MO OCBOCHHUIO OOSI3aTEIBHOTO COJICpXKAHUSI, yCTa-
HOBJIGHHOTO JaHHOM denepanbHOll  pabodeil  mporpamMmoil, BBIIETSAIOT: OCBOCHHBIC
0o0yyYaroIMUMUCs HAy4YHbIC 3HAHUS, YMEHHUS U CHOCOOBbI JEHCTBUM, BUJIBI JEATEIBHOCTU IO
MOJYYCHUI0 HOBOTO 3HAHUS, €ro HWHTEpIpEeTalny, MNpeoOpa3oBaHUI0 W TPUMEHEHHUIO B
Pa3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIIHSX.

K xoHiy oOydeHusi B 8 kJjacce mpeaMeTHbIE pe3yjbTaThl HA 0a30BOM YPOBHE JOJIXKHBI
OTpaxaTh CHOPMUPOBAHHOCTH Y 0O0YUAIOIMNXCSI YMEHUMH:

. PACKpBIBATh CMBICI OCHOBHBIX XUMHUUYECKHUX MOHATHUI: aTOM, MOJIEKYJIa, XUMUYECKHUI
AJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJIHAST M HEOAHOPOJIHAs),
BAJICHTHOCTb, OTHOCUTEJIbHASL ATOMHAsi ¥ MOJICKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBasi JIOJIs XMUMHUUYECKOTO 3JIEMEHTa B COCJUHEHUH, MOJSPHBIA 00BEM,
OKCHJ, KHCJIIOTa, OCHOBAaHHWE, COJIb, OJJIEKTPOOTPULIATEIBLHOCTh, CTEIEHb OKHUCIIEHUS,
XUMUYECKasl PEaKIus, KiIacCupUKAIIA PEeaKIMii: peakIiuy COSAMHCHUS, PEAKIINHA Pa3JI0KECHUS,
peaKIny 3aMeIeHUs, PEaKIni OOMEHa, SK30- M DHIOTEPMHUUECCKUE PEAKIINH, TeTTOBOUN AP HeKT
peakiuu, SIApO aroMa, JJIEKTPOHHBIM CIOM aroMa, aToMHas oOpOuTalb, paauyc aTroma,
XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJISIPHAS KOBAJICHTHAS CBSI3b, MOHHAS CBSI3b, MOH, KATHOH,
aHUOH, PaCTBOP, MaccoBas JI0J1s BellleCcTBa (MPOLIEHTHAsI KOHIICHTpAIUsi) B pacTBOPE;

. WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKUX TMOHSITUA U MPUMEHSTH 3TH
MOHATHS MPU ONMCAHUM BEIIECTB U X MPEBPAILLICHUN;

. UCIIOIb30BaTh XUMUYECKYK) CHMBOJIMKY JJISI COCTaBJCHUS (OpMyJ BEIIECTB U
YPaBHEHUU XUMHUYECKUX PEAKIINN;

. OTIPE/ICNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIWHCHHSIX, CTCIICHBb
OKHCJICHUSI DJEMEHTOB B OWHAPHBIX COCIMHEHMSIX, MPUHAJJIC)KHOCTh BEIIECTB K OIMpe-
JENEHHOMY KJIacCy COCAMHEHHWH 1Mo ¢dopMmysaMm, BUJ XUMHUYECKOW CBs3M (KOBAJICHTHAs U
HMOHHAsl) B HEOPTaHUYECKUX COCTMHEHUSX;

. packpsiBath cMbIcH [lepuoanueckoro 3akoHa JI. V1. MeHneneeBa: 1€eMOHCTPUPOBATh
IMOHMMAaHHUE MEPUOANYECKON 3aBUCUMOCTU CBOWCTB XMMHUYECKHUX 3JIEMEHTOB OT MX IMOJOXKEHHUS
B llepnoanueckoil cucTeMe, 3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa,
ATOMHO-MOJIEKYJISIPHOTO YUY€HUs, 3aKOHA ABOTaIpo;

. OMUCHIBATb M XapakTepu3oBaTh TabmuuHyro ¢opmy [leproauueckoil cucTeMbl
XUMUYECKHUX DJIEMEHTOB: pa3inyaTh MOHATUS «IJIaBHAs MoArpymnna (A-rpynmna)» U «modoyHas
noarpynna (b-rpymnma)», manbsie U OOJBIINE MEPUOBI, COOTHOCUTh OOO03HAYECHUS, KOTOpHIC
uMeroTcs B Tabnmie «Ilepuogudeckas cuctema xumudeckux ayemMeHToB J[. . MenaeneeBay» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsij
s/ipa, 00I1Iee YUCIIO JICKTPOHOB M PACTIPEICIICHUE X 110 AJICKTPOHHBIM CIIOSIM);

. KJIacCU(UIIMPOBATh XWMUYECKHE DIIEMEHTHI, HEOPTraHWYECKHUE BEIIECTBA, XHMH-
YecKkre peakuuu (1m0 YMCIy M COCTaBy YYacTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIIOBOMY

dbdexty);



. XapaKTepu30BaTh (OMHUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PAa3IUUYHBIX
KJIACCOB, MOATBEPK/Asi ONMHUCAHUE MPUMEPAMH MOJICKYJSIPHBIX YPAaBHEHH COOTBETCTBYIOIIMX
XAMUYECKUX PEaKIIN;

. IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOTO COCTABA,
BO3MO>KHOCTH IIPOTEKAHUSI XUMUYECKHUX ITPEBPALLCHUN B PA3JIMYHBIX YCIOBUAX;
. BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MacCo-

BYIO JIOJIF0 XMMHYECKOr0 3JI€MEHTa MO (OpMyJsi€ COECIMHEHHUs, MAaCCOBYIO JIOJII0 BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIINH;

. IIPUMEHSTh OCHOBHBIE OINEPALIMU MBICIUTEIBHON JIEATEIBHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHHEe, CHUCTEMAaTHU3aluio, KilacCU(UKAIUIO, BBISIBICHHE MNPUYHUHHO-
CIICICTBCHHBIX CBS3€M — U1 W3Y4YEHUS CBOMCTB BEIIECTB W XHMMHMYECKUX PEaKIH,
€CTECTBEHHO-HAYYHbIE METOJbl IO3HAHUS — HAOJIOJIEHUE, W3MEPEHHE, MOJEINPOBaHUE,
HKCIIEPUMEHT (peajbHbI U MBICICHHBIN);

. clleoBaTh IpaBUJaM IMOJIb30BaHUS XUMHUYECKOW TMOCYJOoM U J1abopaTOpHBIM
o0opy/noBaHMEM, a TaKXe TMpaBuUiIaM OOpalleHuss C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKUHUSMU 110 BBINOJHEHUIO Ja0OPAaTOPHBIX XUMHUYECKHUX OIBITOB M0 MOJYYEHUIO H
cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KHUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
ONPENECIEHHON MacCOBOM JOJIE pPACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M IPOBOIAUTH
XUMHAYECKUE DKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C ITOMOIIBIO
MHJUKATOPOB (JaKMyc, GeHoN(TaIenH, METUIIOPAHXK U IPYTHUE).

K xony oOydenus B 9 kjacce npeaMeTHbIE pe3yJbTaThl HA 0Aa30BOM YPOBHE JOJKHBI
oTpaxaTh COPMHUPOBAHHOCTh Yy 00YYAIOIIUXCS YMEHUI:

. PaCKpbIBaTh CMBICJ OCHOBHBIX XMMHMYECKHX MOHSTHI: XUMUYECKUN DJIEMEHT, aToM,
MOJIEKYJIa, MOH, KATHOH, aHUOH, IPOCTOE BEIIECTBO, CIJI0)KHOE BEIECTBO, BAaJICHTHOCTb,
ANIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKUCICHHUS, XMMHMYECKas peaklus, XUMUYECKas CBS3b,
TEIUIOBOM 3P PeKT peakuuu, MOJib, MOJISIPHBIH 00BbEM, pACTBOP, ANEKTPOJIUTHI, HEIJIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAsT JUCCOLMAIUS, PEaKIUd HOHHOIOo OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, oOpaTMMble M HeoOpaTHUMble pEaKIHUH, OKHUCINUTEIbHO-BOCCTAHOBUTEIIbHbIE
peaklHnH, OKHUCIUTENb, BOCCTAaHOBUTEIb, OKHCIEHHME W BOCCTAHOBJIEHHUE, AJIOTPOIMS,
aM(pOTEepHOCTh, XUMUYECKAs CBs3b (KOBAJIEHTHAs, HOHHAsI, METAITTUYECKasi), KpUCTAJUIMYECKast
peméTka, KOpPpO3Ws METaUIOB, CIUIABbl, CKOPOCTh XUMHUYECKOW pPEaKUUH, IPEIEIbHO
nonyctumas konueHtpanus 111K BemecTsa;

. WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUA W NPUMEHSTH 3TH
MOHSATHUS TIPU ONKMCAHUU BEILIECTB U UX MPEBPALLECHUN;

. UCIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JJIi COCTABJIICHHMS (OPMyJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLINM;

. ONpPENENATh BaJCHTHOCTb M CTENEHb OKHUCICHHMS XHMHUYECKMX 3JIEMEHTOB B CO-
CAVHEHUAX Pa3JU4YHOrO0 COCTaBa, IPUHAJUICKHOCTh BEUIECTB K OIPEACIEHHOMY KJaccy
COEIMHEHMH 10 popMyJiaM, BUJI XUMUYECKON CBSI3U (KOBaJIEHTHAs, MOHHAsA, METAJUINYECKasi) B
HEOPraHWYECKUX COEJAMHEHHUAX, 3aps/l MOHA IO XUMHUYECKOW (opmyse, xapakrep cpelsl B
BOJHBIX PAcTBOpPAaX HEOPraHMYECKUX COCIWHEHUW, THUI KPUCTAUIMYECKOM PpElETKU
KOHKPETHOTO BEILIECTBA;



. packpeiBath cMbIci llepuoanueckoro 3akoHna J[. 1. Menaeneesa u 1eMOHCTpUPOBATH
€ro MOHWMAaHKE: OMHUCHIBATh U XapaKTepu30BaTh TabmuuHyo Gopmy [lepuonnueckoi cuctemsl
XUMHUYECKUX JIEMEHTOB: Pa3INyaTh MOHATHUS «TJaBHas moArpymnma (A-Tpynmna)» u «modoyHas
noarpynma (b-rpynma)», manple U OONbIINE TEPHOILI, COOTHOCUTh O0O3HAUYCHUS, KOTOPHIC
MMEIOTCA B TMEPUOJUYECKON TaOJIUIle, C YUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsij sAipa, 00IIee YUCIIO0 JIEKTPOHOB U paclpeesieHue ux
M0 DAJIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB
AJIEMEHTOB U WX COCIMHEHUH B Mpe/esiaXx MajblX MEPUOJOB M TJIABHBIX MOJATPYII C y4ETOM
CTPOCHHS UX aTOMOB,;

. KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYeCKHEe BEIIECTBA, XUMHU-
YecKHUe peakiuu (MO YMCIy U COCTaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
s dexTy, Mo N3BMEHEHHIO CTENEHEN OKUCICHHUSI XUMHYECKUX 3JIEMEHTOB);

. XapakTepu3oBaTh (OMUCHIBATh) 0OIIME W crenuduyueckrue XWMHUYECKHE CBOMCTBA
IPOCTBIX U CIIOKHBIX BEILIECTB, MOATBEPKAAsl ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

. COCTaBIIAITh YPAaBHEHHUS DJIEKTPOJIUTHUYECKON JTUCCOLMAIMM KHCIOT, IIEI04e u
COJICH, TIOTHBIC W COKPAIIEHHBIC YPABHEHHUS PEAKIMi MOHHOTO OOMEHa, YpaBHEHHS PEaKIIHiA,
MOATBEPAKIAIONINX CYIIECTBOBAHUE T'E€HETUYECKON CBSI3M MEXIYy BEIIECTBAMU Pa3IUYHBIX
KJIACCOB;

. pacKpbIiBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PEaKIuid;

. MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKHUX MPEBPAIICHUIN B Pa3IMYHBIX YCIOBUSIX;

. BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYHEO MacChl BEIIECTB, Macco-
BYIO JIOJIF0 XMMHYECKOrO 3JIEMEHTa Mo (opMyJsie COCIUHEHHUs, MAaCCOBYIO JIOJII0 BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW pEaKIINH;

. coOMNI0/IaTh MpaBHJia MOJB30BAHMS XUMHUYECKON MOCY/ION U J1abopaTOpHBIM 000-
pyJIOBaHUEM, a TAK)Ke MpaBujIa OOpAIIeHHs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIMSIMU TI0
BBITIOJTHEHUIO JIA0OPATOPHBIX XHUMHUYECKHUX OIBITOB MO TIONYYCHHIO W COOMpAHUIO Ta-
3000pa3HbIX BELIECTB (AMMHUAKa U YTIEKUCIIOro ras3a);

. MPOBOJUTH PEAKIINU, OATBEPHKIAIONINE KaUeCTBEHHbBIN COCTAaB Pa3IMYHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpUI-, OpoMuA-, HOAU-, KapOoHaT-, Pocdar-, CUIUKaT-,
cynbdar-, TUAPOKCUI-UOHBI, KATHUOHBI AMMOHHMS W HOHBl M3YyYCHHBIX METAIOB, TMpPHU-
CYTCTBYIOIIIME B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX BEILIECTB,;

. MPUMEHSITh OCHOBHBIC OIEpPAIMM MBICIUTEIBHON JEATeIbHOCTH — aHaJu3 U CHUHTE3,
cpaBHEHHE, 0000IIEHNEe, CUCTEMATHU3aI1I0, BBISIBIICHUE TPUYMHHO-CJICICTBEHHBIX CBSI3eH — IS
W3YUYEHHUsI CBOMCTB BEILECTB U XUMHUUYECKUX PEAKIIMiIl, ECTECTBEHHO-HAYUYHbIE METO/IbI TO3HAHUS
— HaOJI0IeHNEe, U3MEPEHHE, MOCIIUPOBAHUE, IKCIIEPUMEHT (peabHbII U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KognuyecTBO YacoB
Ne HaunMenoBaHue pa3iesioB u JIeKTPOHHBIE (HH(POBHIE)
n/n TeM MPOrpaMMbl Bcero KonTpoasnsre IlpaxTiieckne o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Pa3nen 1. llepBoHayajibHble XUMHYECKHE MOHATHS
Xumust — BakHas o0J1acTb
1.1 eCTeuCTBOSHaHHﬂ 1 TpaKtiHe- 5 2 https://m.edsoo.rw/YNVIX660G
CKOH IeATEILHOCTH YeJIOBe-
Ka
1.2 Bemectsa u xummieckue 15 1 https://m.edsoo.ru/ONNXR1VF0O
peaKIuu
HTtoro mo pazaeny 20
Pa3nen 2. BaxkHeiilne npeacTaBuTe Il HEOPraHM4eCKNX BellleCTB
2.1 Bozayx. Kucnopon. Tows- 6 https://m.edsoo.r/DSBORTY30
THE 00 OKCHIAX
2.2 Bonopon. Iowsrue o xuco- 8 1 https://m.edsoo.ruw/5D61JZ6PS
Tax U COJISIX
2.3 Bona. Pactsopei. Honsrie 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaAHMIX
OCHOBHBIE KJIaCCHI
24 HEOPraHUYECKUX 11 1 1 https://m.eds00.ru/0OTSASMOWT
COeIMHEHNH
HTtoro mo pazaeny 30

Pa3znen 3. Ilepuoanyecknii 3axon u Ilepuoanyeckas cucrema xumuueckux ieMmeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi CBsi3b. OKHCIHTEIbHO-BOCCTAHOBHTEIbHbIE pPeaKIuH

3.1

[Iepronnueckuii 3aKOH 1
[Tepronnueckas cucrteMa xu-
MHu4YeCcKux 3aemMeHToB /. M.
MenpaeneeBa. CTpoeHHE

https://m.edsoo.ru/TCBJBVWEFZ



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ

aroMa

Xumnueckas cBA3b. Okucian-

3.2 TEJIbHO-BOCCTAHOBHUTEIIHHBIC 8 https://m.edsoo.ru/F6AOASDPF
pCaKIuu
Hroro no pazgeny 15 https://m.edsoo.rut/LRYWBJPES
Pe3epBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KoaunuyecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIe (LM poBbIE)
n/n NPOrpamMMbl Bcero Kontpoabueie | Ipaxtiraeckue o0pa3oBaTe/bHbIE PeCypChl
padoThbI padoThbI
Pa3nen 1. BemecTBo H XUMHYECKHE PeaKIIUMH
1.1 glcfgsg ;I;I/Eajﬂ};?fg;gfg g I:(?I};Iglc/la 5 1 https://m.edsoo.rw/EQETUT35Z
1.2 g;ﬁ;igi;iagg:sﬁ; HoctH 4 https://m.edsoo.ru/AFN4L WG7U
1.3 DJIEKTPONMTHHECKAs MCCOUUAIMS. XH- 8 1 1 https://m.edsoo.rut/KODURSOVV
MHUYECKHE PEaKIIMH B PaCTBOpax
Hroro no pazaeny 17
Pa3zgea 2. HemeTa/uIbl M UX COeTUHEHUS
2.1 gjiﬁgﬁjjf‘%?’g;“ﬂ‘i RS 4 1 https://m.eds00.r/ZTN1F700I1
OO0m1as XxapakTepucTUKa XUMHUECKUX
2.2 sanemeHToB VIA-rpynnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COCTMHECHUS
OO0mras XxapakTepucTUKa XUMHIECKUX
23 sneMeHToB VA-rpynisl. A30T, ¢pochop 7 1 https://m.edsoo.ru/VOXDOUX2S
1 UX COCTUHEHUS
OO0mras XxapakKTepucTUKa XUMHIECKUX
24 aneMeHToB IVA-rpynnsl. Yriepon u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHHMH M UX COCIHHCHHMS
HTtoro mo pazaeny 25
Pa3znen 3. MeTajjibl 4 X COeIMHEHUS
3.1 OO01re CBOMCTBA METAIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Bakneiimme MeTaubl U UX COSIMHEHUS 16 1 2 https://m.edsoo.ru/EFKQWI9HZI
HTtoro mo pazaeny 20



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI

Pa3znen 4. XuMus 1 OKpy:Kalmas cpeaa

BemectBa u MaT€pHralibl B J)KU3HU YE€JI0-

4.1 sexa 3 https://m.edsoo.ru/TENBWEF7Y
Htoro no pazaeny 3
Pe3epBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB IIO ITPO- 63

I'PAMME



https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




INHOYPOYHOE IIVTAHUPOBAHUE

8 KVIACC
KosmyecTBo yacos
Ne Tema VooKa Hara JJIeKTPOHHBIE N (poBbIE
n/n P Bcero Kontpoabueie | Ilpakriyeckue u3ydyeHusi | oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI
[Ipenmet xumuu. Pons xumMun B
1 KU3HU denoBeka. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BEIIIECTBA
2 Honstae 0 METOaX MO3HAHMS 1 https:/m.eds00.ru/9ZJAEW050
B XUMHUHU
[IpakTuyeckas padora Ne 1
«IIpaBuna paboTsl B 1abopaTo-
3 puH 1 IpUEMBI OOpaIIeHus C 1 https://m.edsoo.ru/LSEW4353D
nabopaTOpHBIM 000PYI0BaHHU-
eM»
4 "IUCTBIC BEIECTRA U CMECH. . 1 https://m.edsoo.ru/6TME21FW8
Crioco0OblI pa3eneHus cMecen
[TpakTrueckas pabora Ne 2
5 «Pazzenenne cmece (Ha HpH- 1 https://m.eds00.ru/K3LSSMCRY
Mepe OYHCTKH TOBAPEHHOM CO-
TN )»
6 ATOMBI U MOJICKYJIBI 1 https://m.edsoo.ru/BLS04WTBS
XUMUYECKUE DJIEMEHTHI. 3HAKH
7 (CUMBOJIBI) XUMHYECKHUX JIe- 1 https://m.edsoo.ru/AH3D4DNAX
MEHTOB
8 [IpocThi€ U CI0KHBIE BEIIECTBA 1 https://m.edsoo.r/DXIBSTI9S
9 ATOMHO-MOJICKYJIIPHOE YICHUE 1 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH MOCTOSTHCTBA COCTaBa Be-
10 mecTs. Xumiieckas opuysia. 1 https://m.edsoo.ru/IMC496FX6

BaneutHocTh aTOMOB
XUMHUYECKUX DIJIIEMEHTOB



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

11

OtHOCUTENbHAS ATOMHAS Mac-
ca. OTHOCUTENIbHAS MOJIEKYJISAP-
Hasi Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas goist XUMHYECKOTO
2JICMCHTA B COCOANMHCHUNU

https://m.edsoo.ru/GHV58QMVE

13

Komunuectso BerectBa. Moiib.
MousipHas macca

https://m.edso00.ru/368UNLS5Y2

14

dusnyeckre 1 XUMHUYECKHE SIB-
JieHUs. XUMHUYECKas peaKIus

https://m.edsoo.ru/YZME8S6ATH

15

[Ipu3Haku u ycioBus NpoTeKa-
HUSl XUMHUYECKUX PEaKui

https://m.edsoo0.ru/N6DVNJK Q5

16

3aKOH COXpaHEHMsI MaCChI Be-
11ecTB. XUMUYECKHUE ypaBHE-
HUs

https://m.edsoo.ru/MEDS4IHVM

17

Brruncnenus konuuecTsa, Mac-
ChI BELIIECTBA 110 YPaBHEHUSIM
XMMUYECKHUX peaKIuii

https://m.edsoo.ru/LUYQU3EQE

18

Knaccubukanus XuMHIESCKUX
peakiuii (coequHeHus, pa3io-
JKCHMS, 3aMEIICHUsI, 0OMEHA)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBIiI-
sHIKIoneaucT. O0o0IIeHNE U
CHCTEMAaTH3alMsl 3HAHUI

https://m.edsoo.ru/PIWARH3AB

20

KonTponsnas padora Nel o
TeMe «BelecTBa 1 XuMHUYECKHE
PEaKIIuN

https://m.edsoo.ru/ON62SNERU

21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopon — anemeHT
U mpocrtoe BeniecTBo. O30H

https://m.edsoo0.ru/XONONRNI1P

22

dusznuecKkue U XMMUYEeCKHe
CBOICTBa KHCIIOpO/a (peakuu
OKHcIeHUs, Topenue). [lonstue

https://m.edsoo.ru/FBS1JRKMB



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB

00 okcHgax

23

Crnoco0bl mosTy4eHnst KUCIopo-
1a B 1a00paTOpUX M MIPOMBIII-
neHHoctu. [I[pumenenne
KHCJIOPOa

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoit 3¢ ekt XuMuIeckoit
peaknuy, HOHATHE O TEPMOXH-
MHYECKOM YpaBHEHHH, K30- U
SHJIOTEPMHUYECKHUX PEAKIHUSIX

https://m.edsoo.ru/PNMKJZHKX

25

TommmBo (HedTh, yroiab U Me-
TaH). 3arpsi3HEHKUE BO3/AyXa,
CIIOCOOBI €T0 MPEIOTBPAIICHUS

https://m.edsoo.ru/USNYSUUW2

26

[Ipaktrueckas padorta Ne 3 o
teme «[lonyuenue u cobupanue
KHUCJIOPOJIa, U3yUEHUE €T0
CBOMCTB»

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

27

Bonopoa — anemeHT u npo-
cToe BenlecTBo. Haxoxxenue B
MIPUPOJIe

https://m.edsoo.ru/WD392ACWB

28

duznueckue 1 XUMUYECKUE
CBOICTBa BOJIOPO/IA.
IIpuMeHeHue BOJI0poa

https://m.eds00.ru/0SZ28459R

29

TloHATHE O KMCIIOTAX U COIIX

https://m.edsoo.ru/TMWNIVC43

30

Crioco0bl mosy4eHust BOA0OpOaa
B J1A0OPATOPUH

https://m.edso0o.ru/C9TO9UCIP

31

[IpakTuueckas pa6ora Ne 4 o
teme «[lonydyenue u cobupanue
BOJIOPOIa, U3YUECHHE €ro
CBOMCTB»

https://m.edsoo.ru/SS3WAX33K

32

Mounsipabiii 00BEM razoB. 3aKOH
AsBoranpo

https://m.edsoo.ru/M3KSO1QDQ

33

Brruncienus o0béMa, Konuye-

https://m.eds0o0.ru/MXGOY304M



https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M

CTBA BEIIECTBA I'a3a 10 €ro u3-
BECTHOMY KOJIMYECTBY Bellle-
CTBA WJIM O0BEMY

34

Berancnenus 06bEMOB ra3os 1o
YPaBHEHHUIO pEaKIMy Ha OCHOBE
3aKOHA 0OBEMHBIX OTHOILIECHUI
ra3zoB

https://m.eds00.ru/9TQSAXABY

35

duznueckue 1 XUMHYECKUE
CBOMCTBA BOJIBI

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

36

CocrtaB ocHoBanui. Ilousarue
00 MHIMKaTOpax

https://m.edsoo.ru/IXB2W6IVL

37

Bona kak pacrBopurens. Hacel-
IICHHbIC U HEHACHIILICHHBIE
pactBopbl. MaccoBast 10Jisl Be-
IIECTBA B PaCTBOPE

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTrueckas padota Ne 5 o
teMe «lIpurorosnenue pacTBo-
POB ¢ OIpeaeaEHHON MacCOBOM
JIOJIEN paCTBOPEHHOIO BELIE-
CTBa»

https://m.edsoo.ru/ WXUKPAUOA

39

Kontponbnas padota Ne2 o
teme «Kucnmopon. Bonopon.
Boma»

https://m.edsoo.ru/IM7935DRY

40

OKCHIBI: COCTaB,
KJIacCHU(DMKALIMS, HOMEHKJIaTypa

https://m.edsoo.ru/STESJIINAY

41

[TonydyeHnue n xuMHuuecKue
CBOMCTBA KUCIIOTHBIX, OCHOB-
HBIX U aM()OTEPHBIX OKCHIOB

https://m.edso00.ru/8JAZ9Y WS2

42

OcHOBaHUS: COCTaB,
KJIaccuukanys, HOMEHKIATypa

https://m.edsoo.ru/5U397HUSC

43

[TonydyeHnue u xuMudyeckue
CBOMCTBA OCHOBAHUI

https://m.edsoo.ru/GD9A28ROE



https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
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https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE

44

Kucaotsl: cocras,
Kinaccudukanys, HOMEHKJIaTypa

https://m.edsoo.ru/Q6U4WEBK7

45

[TonyueHnue u xumMu4ecKue
CBOMCTBA KMCIIOT

https://m.edso0.ru/Z2GCRN45W

46

Conu (cpennue): HOMEHKIIATY-
pa, criocoObI MOTYyYeHUS, XUMU-
YECKHE CBOMCTBA

https://m.edsoo.ru/JSNUIM9TJ

47

[IpakTuueckas padota Ne 6. Pe-
HICHUE YKCIIEPUMEHTAJIbHBIX 3a-
nad o TeMe «OCHOBHBIE KJlac-
Chl HEOPTAHUYECKUX COeNHE-
HUW»

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

48

['eneTnveckas CBsI3b MEKIY
KJIaCCaMH HEOPTaHUYECKUX CO-
€IUHEHUN

https://m.edsoo.ru/YDS6ZRE31

49

O0001IeHrEe U cCUCTEMAaTU3ALIHS
3HAHUN

https://m.edsoo.ru/STBUOEEYN

50

KonTponshas padora Ne3 no
teme "OCHOBHBIE KJIACChI HEOP-
TaHNYECKUX COeqUHEHUIT"

https://m.edsoo.ru/AFA7IDULD

51

[IepBbie monbITKH KiacCUpUKa-
LUU XUMUYECKUX DJIEMEHTOB.
[TonsATHE O rpynIax CXOMHBIX
3JIEMEHTOB

https://m.edsoo.ru/COV3ICC214

52

Ilepuonnueckuii 3akoH u Ilepu-
OJIMYECKAS] CUCTEMA XUMUYE-
ckux aneMeHToB Jl. 1. MeHae-
JjeeBa

https://m.edsoo.ru/X9F1NR3U8

53

[Tepuoibl, TpYIIIbI, TOATPYIIIBI

https://m.edsoo.ru/NOMWWJRXN

54

Crpoenue atomoB. CocTaB
aTOMHBIX sifiep. M3oTormsbl

https://m.edsoo.ru/IMUDOMRSH

55

CTpOeHHE IIEKTPOHHBIX 000J10-

https://m.edso0o.ru/T95SYNVEB2



https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
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https://m.edsoo.ru/58D13JF7V
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https://m.edsoo.ru/AFA7IDULD
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https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2

YeK aTOMOB 3j1eMeHTOB [lepuo-
audeckor cuctemsl . . Men-
Jieneena

XapakTepucTuka XUMHUECKOTO
3JI€MEHTA 10 €ro MOJO0KEHUIO B

56 N https://m.edsoo.ru/YIP04OMDX
[Tepuonuueckoint cucreme /1. U.
Menpneneena
3nauenue [lepuonnyeckoro 3a-

57 KOHa JUIA pasBUTHA HAYKH 1 https://m.edsoo.ru/SZD8XEQOP
npaktuku. J[. 1. MenneneeB —
y4EHBIN, IEAArOr M IPask IaHUH
PeseprHbIil ypok. O600meHE

58 1 CHCTeMaUT W3ANNS SHAHWH / https://m.edsoo.ru/ZCQTRPO8Y
Bcepoccuiickas mpoBepovHast
paboTa
KonTponshas padora Ne4 o

59 TeMe «CTPOCHHE aTOMa. XE/I M https://m.edsoo.ru/FTIZF99WEF
geckas cBs3b» / Beepoccuiickas
IIPOBEPOYHAst paboTa
DIEKTPOOTPUIIATEIIEHOCTD

60 aTOMOB XMMHUUYECKUX https://m.edsoo.ru/HZA110EDS
3JIEMEHTOB

61 HoxHas XxuMudeckas CBsi3b https://m.edsoo.ru/3SY1RJKVI

62 KosanerTHas noispaas https://m.edsoo.ru/EOL3IMT2AE
XUMHUYECKas CBA3h

63 KogarnenTnas nenonspHas https://m.edsoo.ru/9Y VR3FUXI
XUMHAYECKAS CBA3b

64 CreneHb OKUCICHUA https://m.edsoo.ru/RA6CVXM66

65 OxucIHTeNsHO- https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBUTEJIbHBIC PEAKITMH

66 OKUCIUTENIN U BOCCTAHOBUTEIN https://m.edsoo0.1u/QPS467Z5PU



https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
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PeseprubIii ypok. O60061eHe
U cucreMarui3anusa 3HAHUU 110

67 1 https://m.edsoo.ru/4RH7M35NF
teme «CTpoeHue aroma.
XUMH4YECKasd CBA3LY

68 Pesepunili ypox. O6obmenne 1 https://m.edsoo.ru/7DNRBZ948

U CUCTEMAaTu3alis 3HaHu|

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68



https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJbubie
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

JeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIC PeCypChI

IIepnonnueckuit 3akoH. Ilepu-
OJIMYECKasi CUCTEMA XUMHYe-
ckux ’neMmeHToB Jl. 1. Menae-
neeBa

https://m.edsoo0.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHUYECKUX IJIEMEH-
TOB IIEPBBIX TPEX MEPHOJIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus 1 HoMeHKIa-
Typa HEOPTaHUYECKUX BE-
LIECTB

https://m.edsoo.ru/ WTO1WRA2Q

Bunanr xuMuueckou CBs3U U TH-
bl KPUCTAJUIMYECKUX PEIIETOK

https://m.edsoo.ru/UI4YS5CFRV

KonTponsnas padora Nel no
teme «[loBTOpenue u yrimy0ie-
HHE 3HAHUI OCHOBHBIX pa3Jie-
JIOB Kypca 8 Kjacca»

https://m.edso0o0.ru/J4X87ZN212

Knaccudukanus Xxumuueckux
peakuil o pa3IuyHbIM IIPHU-
3HaKaM

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

[loHsiTHE O CKOPOCTU XMUMHYE-
ckoil peakuuu. [Tonstue o ro-
MOT'€HHBIX U T€T€POTr€HHBIX pe-
AKX

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

[ToHsiTHE O XMUMUYECKOM paB-
HOoBecuu. PaKkTOpPBI, BIUAIO-
M€ HA CKOPOCTh XUMUYECKOUN
pEeaKIMH U MOJOKEHUE XUMHU-

https://m.edsoo.ru/H4FH7NZNM



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM

YCCKOI'o paBHOBECHA

OKHUCIIUTEILHO-
BOCCTAaHOBHUTCILHBIC PEaKIUU

https://m.edso00.ru/648V 11026

10

Teopus 2IEKTPOIIUTUYECKON
aucconuanuu. CHIBHBIE U Cla-
OBIC ICKTPOJIUTHI

https://m.edso00.ru/2KCYCLZ16

11

MoHHBIC YpaBHEHHS peaKIIHii

https://m.edsoo.ru/VN2SBINIR

12

XUMHYECKHE CBONCTBA KHUCIIOT
Y OCHOBaHUH B CBETE MpeE/l-
CTaBIIEHHIA 00 SIIEKTPOINTHYE-
CKOM JIMCCOITHAITAH

https://m.edsoo.ru/SHH81YVXI

13

XUMHUYeCKUe CBOMCTBA COJICH
B CBETE MPECTAaBICHUN 00
AIEKTPOIUTUYECKON JUCCOIIH-
alH

https://m.edsoo0.ru/ETD5QTS4G

14

IloHsITHE O THAPOIN3E COJICH

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

15

O0001IeHNEe U
CUCTEMATHU3ALUSA 3HAHUI

https://m.edsoo.ru/FEEIZRMBG

16

[IpakTuueckas padora No 1.
«Pemienne sxcrepuMeHTab-
HBIX 33]12a9»

https://m.edsoo.ru/7VXTFHIT4

17

KonrtponsHas padora Ne2 o
TeMe «DIEeKTPOTUTHYECKAS
aucconyanus. XuMU4eckue
peakLuu B pacTBOPAX»

https://m.edsoo.rt/9RKIL.ZDNUX

18

OO6mras xapakTepucTUKa rajo-
reHoB. XMMHWYECKHE CBOMCTBA
Ha IpUMeEpe XJIopa

https://m.edsoo.ru/NNYKYZF12

19

XnopoBoaopoa. ComnsiHast KUc-
J0Ta, XUMUYECKUE CBOMCTBA,
I0JIyYEHUE, IPUMEHEHHUE

https://m.edsoo.ru/CWVSHCD2M



https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M

20

[IpakTrueckas padota Ne 2 o
teMe «lloydenue conssHon
KHUCIIOTBI, U3yYEHHE €€
CBOWCTB»

https://m.edsoo.ru/PVEXIYWEG

21

Brrurcnenus o ypaBHEHUSIM
XUMHYCCKHUX PEAKIIHH, €CIIN
OJIMH U3 PEareHTOB JaH B U3-
OBITKE

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

22

OO6mras xapakTepucTrKa dJe-
MeHTOB VIA-rpynmnsl

https://m.edsoo.ru/VMWKERSEP

23

AnoTpornHble MOIUPUKAIIAN
cepnl. Haxoxienue cepsl 1 e€
COEMHEHHI B IIPUPOJIE.
XUMHYECKHE CBOMCTBA CEPhI

https://m.edsoo.ru/CX10EUEPO

24

CepoBoaopoa, ctpoenue, hu-
3UUECKHUE Y XUMUYECKUE CBOII-
CTBa

https://m.edsoo.ru/ECGX2B40W

25

Oxkcunpl cepol. CepHas KUCIO-
Ta, (PU3NYECKHE U XUMHUYECKUE
CBOICTBa, MPUMEHEHUE

https://m.edsoo.ru/ULRFLCHH1

26

XUMUYECKUE PEaKIInu, JIexKa-
[IM€ B OCHOBE MIPOMBIIILICHHO-
ro croco0a Mmoay4eHus CepHoi
KHUCIIOTEI. XUMHYECKOE
3arpsiI3HEHUE OKPYKaIOIIei
Ccpeabl COSTMHEHUSIMH CEPhI

https://m.edsoo.ru/H7FT3NON4

27

Briuucienne MaccoBOi 10U
BBIXOa IPOJIYKTa PEAKIIHHI

https://m.edsoo.ru/HSJE186WN

28

OO6mras xapakTepucTHKa dJe-
MeHTOB VA-rpynnsl. A30T,
pacrpocTpaHeHHe B MPUPOJIE,
(hU3UYECKUE U XMMHUYECKUE

https://m.edsoo.ru/ WAHRMB976



https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976

CBOMCTBa

29

AMMHak, ero pu3ndecKkue u
XUMUYECKHUE CBOWCTBA, MOIY-
YCHHME U IPUMEHEHUE

https://m.edsoo.ru/HZAYESF13

30

[TpakTrueckas padota Ne 3 o
teMe «lloydenue ammuaka,
HW3YYSHHE €r0 CBOMCTBY

https://m.edsoo.ru/JORP641F]

31

A3oTHas KucioTa, e€ huznde-
CKHE U XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnons3oBanyve HUTPATOB U
cojiel aMMOHUS B KauecCTBe
MUHEPAJIBHBIX y100pEHUII.
XUMHUECKOE 3arpsi3HEHUE
OKpYKaroIleH cpeabl
COEMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

docdop. Oxcua pochopa (V)
u ¢pocdopHas kuciora, husn-
YEeCKHE U XUMHUECKUE CBOM-
CTBA, MOJYICHHE

https://m.eds00.ru/GDQJSO3WP

34

Hcnonb3oBanue GochaTo B
KauyeCTBE MUHEPAIBHBIX Y10~
Openwii. 3arpsizHeHHE
MPUPOAHON cpeanl pocharamu

https://m.edsoo.ru/UAZ3HU65V

35

VYriepoa, pacipocTpaHeHHe B
npupoze, Gu3nIeckue 1 XuMH-
4EeCKHE CBOWCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcupsl yraepoaa, ux pusude-
CKHE M XUMHYECKHE CBOMCTBA.
DKOJIOTHYECKHUE TIPOOIIEMBI,
CBSI3aHHBIE C OKCHJIOM yTJIEPO-

aa (IV)

https://m.eds00.r/OXQAPGNCF

37

YrosapHas KUCIIOTa U €€ COJIN

https://m.edsoo.ru/O0HQHD6IPA



https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA

38

[IpakTrueckas padota Ne 4 o
teme "[lonydyenue yriekucino-
ro raza. KauectBeHHas peak-
Hs Ha KapOoHAT-HOH"

https://m.eds00.1u/G2HZXQGCS8

39

[TepBoHauanbHBIE MOHATHS 00
OpPraHWYECKUX BEHIECTBAX KaK
0 COCIMHEHUSIX YIJIEpOa

https://m.eds00.ru/30TIZ109Z

40

Kpemnuii u €ro coeAuHEHUS

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

41

[TpakTuyeckas padora Ne 5.
Pemenue skcnepuMeHTaIbHBIX
3ajJa4 no TeMe «Bakaeumme
HEMETAJUIBI M UX COCTUHCHUS

https://m.edsoo.ru/O7EED0D7Z

42

Kontponbnas padota Ne3 o
TeMe «BaxkHeime HeMeTalIbl
U UX COECJIMHEHHUSD

https://m.edsoo.ru/S85J9UGH3

43

OO6m1as xapakTeprucTUKa XUMH-
YECKHUX DJIEMEHTOB — METaJI-
JIOB. MeTauinyeckas CBI3b U
MeTaJuTM4ecKasi KpucTauiye-
ckas pemérka. Ouznueckue
CBOMCTBA METAJJIOB

https://m.edso00.ru/XK1GYPCO1

44

XHUMUYECKUE CBOWCTBA METAJI-
JIOB. DJNEKTPOXUMUYECKUIN PSiJT
HANPsDKEHUM METAJIJIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO6m1re cnocoObl MOTyYeHUS
meTtaoB. CrnaBel. Berancie-
HUS TI0 YPaBHCHUSM XUMUYC-
CKHX PEaKIHi, €CIM OJIUH U3
pEarcHTOB COACPKUT MPUMECH

https://m.edsoo.ru/G54GDQI2D

46

ITonsiTne 0 KOppo3UN
METaJIOB

https://m.edso00.ru/4FIGDOWOW

47

I[{e104HBIC METAJIIBI

https://m.edsoo.ru/X1B4BPUW2



https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
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OKcubl ¥ TUIPOKCHUIBI Ha-

48 https://m.edsoo.ru/Q4DX0G3U9
TPHUS U KaJIust

49 H_[enquou3eMenLHHue METaJLIbI https://m.edsoo.ru/REOCDY0K 6
— KJIBLUNA U MarHuit

50 Baxxneimme coeuHeHus https://m.edsoo.ru/CJIR96CMZA
KaJbLus
O06006111eHE U

51 . https://m.eds00.ru/O5SPXGG1BE
CUCTEMATHU3ALUS 3HAHUI

52 HSGCTKOCTB BOZIEL 1 CTIOCOOEI https://m.edsoo. s u/ WEMBFTTTP
e€ ycTpaHCHHUS
[IpakTuyeckast padora Ne 6 o

53 teMe "JKECTKOCTH BOABI U M€E- https://m.edsoo.ru/NFIROKBSJ
TO/BI €€ ycTpaHeHus"

54 AmoMuHni https://m.eds00.ru/9ZJ8RD1TV

55 AMGOTEpHBIC CBOHCTBA OKCH- https://m.edsoo.ru/NISKIIOJ5
J1a ¥ THAPOKCUIA

56 Keneso https://m.edsoo.ru/F20NJR5SR

57 OKCHIBI, THAPOKCHLI M CONA https://m.edsoo.ru/IRTUBLAMP
xenesa (11) u sxenesa (111)

58 Obobmenue n . https://m.edsoo.ru/NAON6HGKZ
CHCTEMATU3ALs 3HAHWI
[IpakTuyeckas padora Ne 7.

59 Pemenue BKCHepHMeHTimBHHX https://m.edsoo.ru/ZN7G0QSMX
3a7a4 1o teMe «BakHeiimme
METAJUJIBI M UX COCIUHECHUSD)
BoIunciienus mo ypaBHEHUSAM
XUMUYECKHUX PEaKIUi, €CITU

60 O/UH M3 PEArCHTOB JIAH B M3- https://m.edsoo.ru/AYD2HESIY

OBITKE WJIH COICPKUT TIPUME-
cu. Beruncienus MmaccoBoit
JIOJIY BBIXOJ1a IPOAYKTA
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peaKIu

O06001IeHnEe 1

61 5 1 https://m.edso00.ru/BST9VTKOP
CHUCTEMATHU3ALNA 3HAHUN
KonrtponsHas padora Ne4 o

62 TeMme «BaxkHelie MeTaJuIbl 1 1 https://m.eds00.ru/703C804GN
WX COCIIUHEHUI»

63 Bemectsa I:I MATCPHAJIbL B TI0- 1 https://m.eds00.ru/OFI132JMT0
BCEIHEBHOM XU3HU YEIOBEKA

64 XHMquCKoeugaFPHSHeHHe 1 https://m.edso00.ru/9ANGYEYQI
OKPY KAIOIIEH CpeIbl

65 Poub xummn B petnienii 5Ko- 1 https:/m.eds00.ru/18Q203Y28
JIOTHYECKHUX MPOoOIeM

66 PesepBrbiii ypox. O6O6meHe 1 https://m.edsoo.ru/DT1BAS5U4
W CHCTEMAaTHU3allUs 3HAHWUMN

67 PesepBHbId ypox. 0606111? HHC 1 https://m.edsoo.ru/P52TJZNXV
U CUCTEMAaTU3alUs 3HAHUI

68 Pesepubiii ypox. Obodmenme 1 https://m.edsoo.ru/TMK36TIZG
W CHCTEMAaTHU3allus 3HAHUIN

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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MPOBEPSAEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

8 KJIACC

Kon
NMpPOBEPSIEMOr0
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI 0CHOBHOIi 00-
pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 00111ero0 00pa30BaHus

1

I1o Teme: «llepBoHayanbHbIE XUMHUUECKHE HOHITHY

1.1

PaCKpbBIBATE CMBICII OCHOBHBIX XUMHWYCCKUX HOHATHH: aTOM, MOJICKY-
Ja, XUMHUYECKUH AJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO,
cMech (OTHOPOJHAS W HEOAHOPOHAS ), BAJICGHTHOCTh, OTHOCUTEIbHAS
aTOMHAasi ¥ MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEHIECTBA, MOJb, MO-
JiIpHasA Macca, MacCcoBasd AOJISI XUMHUYCCKOI'0 3JICMCHTA B COCIUHCHUH,
MOJISIPHBIA 00BEM, XUMHUECKasi peaknus, Kiaccu(UKaIus peakiuii:
pPEaKIuu COCIUHCHHSI, PEAKIUU PA3NIOKEHUs, PEaKIMH 3aMEIIeHUs,
peaknuu 0oOMEHa, 9K30- M DHIOTEPMHUYECKHE PEAKIIMH, TETIOBOHN (-
GdeKT peakiuu, pacTBOpP, MaccoBas J0Js BEIIEeCTBA (MIPOLICHTHAS KOH-
LICHTPAIs) B pAaCTBOPE

1.2

HITIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHWYECKUX MMOHATHHA H
HNPUMCHSATH O3TH INOHATHA IIPHU ONMCAHWHU BCIICCTB U X HpeBpameHHﬁ

1.3

UCTIOJIb30BaTh XUMUYECKYIO0 CHMBOJIMKY JJISl COCTaBIICHUS (POpMYII Be-
IIECTB ¥ YPABHECHUHM XMMHUYECKHX PEeaKIUH

1.4

PacKpbIBaTh CMBICJI 3aKOHOB COXPAaHEHHUS MAacCChl BEIIECTB, IMOCTOSH-
CTBa COCTaBa, AaTOMHO-MOJICKYJIIPHOTO YUCHHS, 3aKOHA ABOraJipo

1.5

OonpeaAcCIAThL BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCAMHCHU-
AX

1.6

KJIACCU(UITUPOBATh XMMHUYECKHE peakiuu (M0 YHCIy M COCTaBy
YYaCTBYIOIIUX B PEAKIIMH BEIISCTB, 110 TEIIOBOMY 3D deKTy)

1.7

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl Be-
[IECTB

1.8

BBIYUCIISATH MACCOBYIO JOJI0 XMMHUYECKOT0 3JIEMEHTa Mo opMyJie co-
SIMHCHUS,

1.9

BEIYHCJIATE MAaCCOBYIO I0JIKO BEIICCTBA B PACTBOPC

1.10

MPUMEHSATh €CTECTBEHHOHAYYHBIE METOJIbI MMO3HAHUS — HAOJIO/ICHHE,
U3MEepeHne, MOJEIHPOBAaHUE, DKCIEPUMEHT (peanbHBIH U MBICICH-
HBI)

ITo Teme: «BaxxkHelme npeacTaBUTEIM HEOPTAaHUUECCKUX BEIIIECTBY

2.1

PaCKpBIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX TMOHSTHMH: OKCHJ, KHCJIO-
Ta, OCHOBAHHUEC, COJIb

2.2

ONpeeNsATh NPUHAMIEHKHOCTh BEIIECTB K ONMPEACIEHHOMY Kiaccy Co-
earHeHu# 1o GpopmMynam

2.3

KJ'IaCCI/I(i)I/IHI/IpOBaTI) HCOPraHM4CCKHE BCIICCTBA
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XapaKkTepu30BaTh (OMUCHIBaTH) OOIIME XHWMHUUYECKHE CBOWMCTBA Be-
MECTB PA3JIMYHBIX KJIACCOB, MOATBCPIKAAA OIMMMCAHUC MIPUMEPAMU MO-
JICKYJSPHBIX YPABHEHUH COOTBETCTBYIONIMX XUMHUYSCKUX PEAKIIMH




2.5

IMPOrHO3UPOBATH CBOMCTBaA BC€IIECCTB B 3aBMCHUMOCTH OT X KAYCCTBCH-
HOIr'0 COCTaBa, BO3MOKHOCTU IMPOTCKAHUSA XUMHUYCCKUX HpeBpameHHﬁ
B Pas3JIMYHBIX YCJIOBHAX

2.6

cleloBaTh MpaBWJIaM MOJb30BaHUS XUMHUYECKOW MOCynoil u nabopa-
TOPHBIM 000pYyIOBAaHUEM, a TAKXKE MTPaBUIIaM OOpAIICHHS C BEIIeCTBA-
MU B COOTBETCTBHU C MHCTPYKIIUSIMH IO BBIITOJIHEHUIO JTAOOPATOPHBIX
XMUMUYECKHUX OIBITOB MO MOJIyYEHHIO U COOMpPaHHIO Ta3000pa3HbIX Be-
niecTB (BOAOPOJa U KUCIOpO/a), IPUTOTOBICHUIO PACTBOPOB C OIpe-
JIe7IEHHOM MacCOBOM J0JIEN PaCTBOPEHHOIO BELIECTBA, IIJIAHUPOBATH U
MPOBOAUTH XUMHUYECKHE HKCIEPUMEHTHI [0 PacHO3HaBaHUIO PacTBO-
pOB IEJNIOYEH U KUCIOT C MOMOIIbI0 MHAMKATOPOB (JIAKMYC, (peHOII-
(dbTaenH, METUIOPAHXX U IPYTHE)

2.7

MIPOBOJIUTH PACUETHI IO YPABHEHHUIO XMMHYECKON peaKInu

ITo teme: «Ilepuognyeckuii 3axkoH u [lepronnueckas cucteMa XUMH-
yeckux dnemeHtoB J[. M. MenngeneeBa. CrpoeHue aTOMOB.
Xumudeckast cBsi3b. OKHCIMTEIHbHO-BOCCTAHOBUTEIBLHBIC PEAKITUIDY

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IOHATHH: PO aToMma,
AIIEKTPOHHBIN CJIOW aToma, aTOMHasi OpOUTalb, paJuyCc aToMa, XUMH-
YyecKas CBA3b, MOJApHAsA U HEMOJIAPHAs KOBAJICHTHAs CBA3b, DJIEKTPO-
OTPULIATEIILHOCT, HOHHAS CBA3b, HOH, KATUOH, aHUOH, CTEIIEHb OKHUC-
JIeHUs

3.2

KJ'IaCCI/I(l)I/II_II/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI
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OMKCHIBATh U XapakTepu3oBaTh TaOnuuHyio ¢opmy llepuonnyeckoit
CUCTEMBbl XUMHUYECKHX JJICMEHTOB: Pa3IMuaTh MOHITHS «TJIABHAS TTO]I-
rpymnmna (Arpymnma)» u «rmodounas noarpymnmna (brpynmna)y, «Mansie» u
«OOJIBIINEY MEPUOIBI
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packpsiBaTh cMbIch Ilepuognueckoro 3akona .M. Menaeneesa: ne-
MOHCTPUPOBATH TMOHUMaHUE MEPUOJAMYECKONM 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX MOJIOKeHHs B [lepuoanueckoi cucre-
Me

3.5

COOTHOCUTH 00O3Ha4YeHUs, KOTOphIe uMetoTcs B Tabnuie «[lepuoau-
yeckasi CUCTeMa XMMHuYeckux ajieMeHToB J[.1. MenaeneeBa» ¢ 4uciio-
BBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHX JJICMEHTOB
(coctaB u 3apsn szpa, o01ee YUCIo JIEKTPOHOB U pacIpeiesIeHne X
110 3JIEKTPOHHBIM CJIOSIM)

3.6

OIPEACIIATh CTCIICHb OKHUCIICHUA 3JICMCHTOB B 6I/IH8.pHBIX COCIMHCHHU-
AX

3.7

ONpPENIETATh BUJ XUMUYECKON CBSI3HM (KOBaJICHTHAS M UOHHAs) B HEOP-
raHUYECKUX COCOUHEHUSIX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJabTaTra

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOI 00-
pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA

1

ITo Teme: «BemecTBo M XUMHYECKas PEaKIUs)

1.1

PACKpEIBATh CMBICI OCHOBHBIX XHUMHYCCKHX TOHSTHMH: pacTBOp, 5JCK-




TPOJIUTHI, HEATCKTPOJUTHI, AICKTPOIUTHUCCKAS JUCCOLUAIIMS, PEaK-
[IMU MOHHOTO OOMEHa, KaTaau3aTop, XMMHUYECKOe paBHOBecue, oOpa-
TUMBIE M HEOOpAaTHMbIC PEAKIIUU, OKUCIUTEIBHOBOCCTAHOBUTEIBHBIE
pCaKkuuu, OKHCIUTCIb, BOCCTAHOBUTCIIb, OKUCJIICHUC U BOCCTAHOBIJIC-
HUE, aUIOTPOIus, aM(pOTEPHOCTh, XUMHYECKasi CBs3b (KOBAJICHTHAs,
WOHHAS, METa/NINYecKas), KpUCTaNInYecKasi peméTka, CIUIaBbl, CKO-
POCTh XMMHYECKOMN PEaKIIUHU

1.2

HIUIIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHWYCCKHUX MMOHATHH H
OPUMCHATH 3TH INOHATHA IIPHU ONMCAHWHU BCIICCTB U X HpeBpameHHﬁ

1.3

COCTaBJISATh YpPaBHEHUS AJIEKTPOJUTUUYECKON IUCCOLMAIIMU KUCIOT,
1IEJI0Ye W COJIeH, TOJHBIE M COKpaIIEHHBIE YpPAaBHEHHS peakKivil
MOHHOTO 00OMeHa

1.4

PaCKpbIBaTh CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKI_[I/II\/JI
MIOCPEACTBOM COCTABJICHUS 3JICKTPOHHOTO OajaHca dTUX PeakIuit

1.5

MIPOBOJIUTH PACUETHI IO YPABHCHHUIO XMMHYECKOMN peaKIuu

ITo Temam: «HeMeTamisl 1 uX COCAUHCHUA» U «MeTaiiel 1 uX cocau-
HCHU

2.1

XapaKTepu30BaTh (OMUCKHIBATH) 00IIUE U CICIM(PUISCKIEe XUMUIECCKIE
CBOICTBA MPOCTBIX M CJIOKHBIX BEIIECTB, MOJATBEPKIasi OMUCAHHE
MpUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOLIUX
XUMHUYECKHUX peaKIMii

2.2

COCTAaBJIATh YPAaBHCHUSA peaKuHﬁ, MOATBCPKAAOIINX CYHICCTBOBAHUC
TeHETHYSCKOM CBSI3U MCXKY BEHICCTBAMMU Pa3JIMYHBIX KIIACCOB
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MIPOTHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBPAIICHUNA B PA3JTUYHBIX
YCIIOBHUSIX

2.4

CJIeI0BaTh IMpaBUJIaM TOJB30BaHUSI XMUMHUUYECKOW TOCY10i u abopa-
TOPHBIM 000pYyIOBaHUEM, a TaKKe MPaBUIIaM OOpAIeHHs C BEIlleCTBa-
MH B COOTBCTCTBHUU C MHCTPYKLIUAMHU 110 BBIITOJIHCHHUIO na60paTopHI)1x
XUMHYECKUX OTBITOB MO MOJTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX Be-
11ecTB (AaMMUaKa U YIVIEKHCIIOrO rasa)

2.5

IIPOBOJIUTh PEAKLUH, MOATBEPKIAIOIINE KAYECTBEHHBI COCTaB pas-
JMYHBIX BEIECTB: PACHO3HABATh OIMBITHBIM ITyTEM XJIOpUA-, OpomHuJ,
uoaua, kapoonat, (ocdar, cuaMKar, Cyiab(ar, THAPOKCHINOHBI, Ka-
THOHBI AMMOHHMS, MOHBI M3YYEHHBIX METAJJIOB, NPUCYTCTBYIOIIHNE B
BOJHBIX paCTBOpAX HCOPraHMYCCKUX BCIICCTB

ITo TeMe: «XHUMHUS M OKPYIKAIOIIAs cpeiay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xumudeckux mnonstui: [IJIK Beme-
CTBa; KOPPO3Us METAJLIOB

3.2

MPUMEHSTHh OCHOBHBIE OTEPAIH MBICIUTEILHON JESTEIbHOCTH — aHa-
JU3 U CHUHTE3, CPaBHEHHE, 0000IICHUE, CHCTEMAaTH3aIINIO, BRISIBICHUE
MPUYHUHHO-CJIEICTBEHHBIX CBSI3€H — JJIsl U3YUYCHHs CBOMCTB BEIIECTB U
XUMHUYECKHX PEaKInii; €CTeCTBEHHOHAYYHBIE METO/IbI TO3HAHUS — Ha-
OnmroieHNe, U3MEpPEHHe, MOJICTUPOBaHUE, IKCIIEPUMEHT (peasIbHbIN U
MBICJICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAePKAHUS

1

HepBOHa‘IaJ'IBHBIe XUMHUYCCKUEC ITOHATHA

1.1

[Ipenmet xumun. Poiab XUMUU B )KU3HU YEJIOBEKAa. XMMHS B CUCTEME HayK. Te-
na u BemiecTBa. Dusnmyeckue CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE
BEIIECTB

1.2

[TonsTue 0 MeToAax Mmo3HaHUs B XUMUHU. UncThle BemecTBa U cMecH. CriocoObl
pa3acaeHus cMeceit

1.3

ATOMEI 1 MOJICKYIJIBI. Xumuaeckue 3aeMeHTEl. CHMBOJIBI XUMHUYSCKUX IJICMCH-
TOB. H'pOCTBIC K CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’ICKy.]'IHpHO@ YUYCHUC

1.4

Xumuaeckas (bopMyna. BaneHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IOCTOAHCTBA cocCTraBa BCIICCTB. OrHocuTeNnbHAS aTOMHas macca.
OTtHOCHUTENIbHAS MOJICKYJISIpHAs Macca. MaccoBas J0JI 1 XUMHYCCKOT'O 3JICMCHTA
B COCAMHCHUN

1.5

KomnuectBo BemectBa. Monb. Moisipaas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHUIl BemlecTBa. Pacu€rel mo dopmynam
XUMHWYECKUX COCOIUHEHUN

1.6

du3nvecKue U XUMUYCCKHE SIBJICHUS. XUMHUYECKasi peakius U e€ mpu3HaKku. 3a-
KOH COXpaHEHHsS MacChl BelecTB. XMMHUeCKHe ypaBHeHHs. Kitaccupukarms
XUMHUYCCKUX peaKIui (COSAMHEHHMS, Pa3I0KeHHUs, 3aMEIIICHHs, 0OMEHA)

1.7

XUMHYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0M, C MPaBUIaMU
paboThl B 1abopaTopuu B MpruéMaMu 00paIleHus ¢ JabopaTOpHBIM 000pya0Ba-
HUEM, U3yUeHHE U ONMUCAaHNEe (PU3NYECKUX CBOMCTB 00PA3IIOB HEOPTAaHUYECKHX
BElIECTB, HAaOMoIeHue Ppu3nveckux (IJIaBJIeHHe BOCKA, TasHUE JIbJa, pacTupa-
HUE caxapa B CTYIIKE, KUIIEHUE U KOHJEHCAIUs BOJbl) U XUMUYECKHUX (TOpEeHHE
CBEYH, MPOKaIMBaHHE MEAHON MPOBOJOKH, B3aUMOACHCTBHE Mella C KUCIOTOI)
SBJICHUH, HA0JIIO/IEHUE U ONMCAHUE MTPU3HAKOB MPOTEKaHUsI XMMHUECKHUX peak-
Ui (pa3nokeHue caxapa, B3aMMOJICHCTBHE CEpHOM KUCIOTHI ¢ XJOPHAOM Oa-
pus, pasnoxenue rugpokcuna meau(ll) npu HarpeBanuu, B3auMoIEHCTBUE JKe-
ne3a ¢ pacteopoMm comu meau(Il), usyuenme crnocob6oB paszmeneHust cmeceit (¢
MOMOIIIBI0 MarHuTa, (GUIBTpOBaHKE, BRIIAPUBAHUE, TUCTUILISAIM, XpOMAaTOTpa-
¢us1), mpoBereHNE OYNCTKU MMOBAPEHHOW COJM, HAONIOJEHHWE M OMUCAHHE pe-
3yJIbTaTOB IIPOBEICHUSI OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS! MAcCCHl,
CO3/1aHHE MoJIee MOJIeKYJI (IapOCTePKHEBBIX)

Baxxueimne NpeACTABUTCIN HCOPraHM4YCCKHUX BCIICCTB

2.1

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucnopoa — siaeMeHT U mpocToe Be-
mectBo. Haxoxxaenue kuciopona B mpupoe, Gu3ndecKue 1 XUMUIECKHE CBOM-
ctBa (peakuuu ropenusi). Okcunsl. [Ipumenenne kucnopoaa. CrocoObl momyye-
HUS KMCIIOpO/ia B 1aOOpaToOpuu U MpOMBIIIIEHHOCTU. KpyroBopoT kucioposa B
npupoje. O30H — aJIoTpornHas MoAu(UKAIHsL KUCIOpoAa

2.2

TemnoBoit a3 hekT XuMUIECKON peakliui, TEPMOXUMHUYECKHUE YPaBHEHHUSI, IK30-
Y SHIOTEPMHUUYECKHUE PeaKluU. TOTUIMBO: Yroyib U METaH. 3arps3HEHUE BO3IyXa,
YCWJIGHHE MapHUKOBOTO 3 deKTa, pa3pylnieHue 030HOBOTO CIIOSI
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Bonopon — anemenT u npoctoe BeriecTBo. Haxoxxaenue Bomgopoaa B mpupoze, ¢hu-
3MYECKHE W XMMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIoco0bl noaydeHusl. KucioTer




n COJIN
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MonsipHbIii 00bEM Ta30B. Pacu€Thl M0 XUMHYECKHM YPaBHEHHIM

2.5

dusnyeckue cBoicTBa BojAbl. Boma kak pactBoputenb. PactBopsl. HachlieH-
HbIE€ Y HEHACBHILIEHHbIE pacTBOPhL. PacTBopuMOCTh BelecTB B Bojie. MaccoBas
JI0JIs1 BEILIECTBA B pacTBOpE. XMMHUYECKHUE CBOMCTBa BOAbl. OcHOBaHMs. Pomb
pacTBOPOB B NPHUPOJAEC U B KU3HU uenoBeka. KpyroBopoT BOJIbI B HPHUPOJE.
3arpsi3HeHUE TPUPOAHBIX BOJ. OXpaHa U OYMCTKA IPUPOIHBIX BO

2.6

Knaccudukanust Heopranmdeckux coeauHeHuil. Oxkcunbl. Knaccudukanus ok-
CHUJIOB: cojieo0pa3yroire (OCHOBHBIE, KHUCIOTHBIC, aM(pOTEepHBIC) U HECOIC00-
pazyrome. Homenknatypa okcuioB. PU3MYECKHE W XMMHUYECKHE CBOMCTBA
okcua0B. IlonydueHne OKCHI0B

2.7

OcHoBanus. Kiaccuukanusi ocHOBaHUWI: MIENOYM U HEPACTBOPUMBIC OCHOBA-
Hus. Homenkiarypa ocHoBanuii. ®dusnueckne M XUMHUYECKHE CBOMCTBa
ocHoBanuil. IlonydyeHne ocHOBaHMHI

2.8

Kucnotsl. Knaccugukamus kucnor. Homenknatypa kucnor. @uU3HUecKue U Xu-
MHUYECKHE CBOWCTBAa KHUCIOT. Psn aktuBHocth MetawioB H.H. bBekerosa.
ITosiydyeHue KUCIOT

2.9

Comu. Homenknatypa coneil. dusnueckre M XUMHYECKHE CBOWCTBA COJIEH.
[lonydenue comei

2.10

I'eneTnyeckas CBs3b MEXKAY Ki1aCcCaMU HCOPIraHM4YCCKHUX COC,I[I/IHGHI/Iﬁ

2.11

XUMHUYECKUH IKCHEPUMEHT: KauyeCTBEHHOE OMpEAeNICHUE COICPKAHUS KUCIO-
pona B BO3Iyxe, MOJy4YeHHE, COOMpaHue, paclio3HaBaHUE U U3yUEHHE CBOWCTB
KHCIIOpo/1a, HaOI0IeHNe B3aMOICUCTBUS BEIIECTB C KUCIOPOJIOM H YCIOBUS
BO3HHMKHOBEHUS U IpEKpalleHusi TopeHust (moxapa), 03HakoMJIeHHe ¢ o0pasia-
MU OKCHJIOB U OIMCAHUE UX CBOMCTB, MOJy4eHUE, COOMpaHUe, pacliO3HABAHUE U
M3ydeHHe CBOMCTB BOJOPOJa (TOPEHHKE), B3aNMOACHCTBIE BOJOPOA C OKCHAOM
Meau(Il) (Bo3MOKHO HCITOJIB30BaHUE BUICOMATEPHAIIOB), HAOII0IeHHE 00pas3-
IIOB BEIIECTB KOJMYECTBOM | MOJIb, HCCIIEJOBaHUE OCOOCHHOCTEH pacTBOPEHUS
BEIIECTB C Pa3IMYHON PACTBOPHUMOCTBIO, MPUTOTOBIECHHE PACTBOPOB C OIpe-
JENEHHONW MacCOBOM JI0JIEM paCTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJIBI C
MeTaiaMu (HaTpueM U KaibliieM) (BO3MOKHO MCIOJB30BaHUE BHIEOMaTepHa-
JIOB), OIIpEJIEIEHHE PACTBOPOB KHCIOT W HIENOYEH C MOMOUIbI0 MHINKATOPOB,
UCcleIoBaHNe O0pa3I[0B HEOPTaHWYECKUX BEIIECTB Pa3IUYHBIX KJIAcCOB, Ha-
OJI0ZIeHNEe W3MEHEHHsI OKPACKU MHAMKATOPOB B PACTBOpaxX KHUCIOT M ILEIOYEH,
uzydyeHue BzaumopeirictBus okcuaa meau(ll) ¢ pacTBopoM cepHOM KHUCIOTHI,
KHUCJIOT C MeTaJllaMH, peakiuii HeHTpalu3aluu, MOITy4eHHEe HEepacTBOPUMBIX
OCHOBaHUH, BBITECHEHHE OJHOTO MeTajlla APYTUM M3 pacTBOpa COJIU, pEIIeHHe
IKCIIEPUMEHTANBHBIX 3a/1ad M0 TeMe «BakHeWIne KIacChl HEOPTaHMYECKUX
COCTUHEHUI»

[Tepuoanueckuii 3axoH u [lepuoanueckas cuctemMa XUMHUYECKUX AIIEMEHTOB
J.W. MenneneeBa. CtpoeHue aToMoB. XUMHYECKask CBsI3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHbBIE PEaKIINU

3.1

[lepBbie MOMBITKU KIACCU(PUKALUK XUMHUECKUX 3NeMeHToB. [loHsiTHE O Tpyn-
Max CXOJHBIX JIEMEHTOB (ILIETIOYHbBIE U MIEI0YHO3EMENbHBIE METAILJIBI, TaJIOTe-
HBI, HTHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aMmpoTepHbIe OKCUIBI U
THUIPOKCH/IBI

3.2

IIepnonnueckuit 3akoH. [lepnoanueckas cucreMa XuMudeckux nemeHToB J[. 1.
MeneneeBa. KoporkonepuoaHas u januHHonepuonHas dopmel [lepuoanye-




CKOM cuctembl xumuueckux snemeHToB .M. Mengaeneesa. Ilepuoasl u rpyi-
nbl. OU3NYECKUN CMBICH MOPSAAKOBOIO HOMEPA, HOMEPOB MEPHUOAA U IPYIIIbI
AJIEMEHTa
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Crpoenne atomoB. CoctaB aTOMHBIX sifiep. M3otomnbl. DinekTpoHbl. CTpoeHue
ANEKTPOHHBIX 000JI0UEK aTOMOB TEPBBIX 20 XUMHUECKHUX d1eMeHTOB [leproau-
yeckoil cuctemsl J[.M. MeHneneeBa. XapakTepuCTUKAa XUMHYECKOTO 3JIEMEHTA
1o ero noJjioxkenuto B Ilepuoauueckoit cucreme /.M. MenaeneeBa

3.4

3aKOHOMEPHOCTU U3MEHEHHUSI PaJiiyca aTOMOB XUMHUYECKUX AJIEMEHTOB, METa-
JUYECKUX W HEMETAUTMYECKHUX CBOKMCTB IO TPYyIIaM W TepuojaM. 3HAUYCHHE
[lepuoanueckoro 3akoHa u [lepuonnueckoil CUCTEMbl XUMHUUECKUX JIEMEHTOB
JIIsS pa3BuTHs HayKu 1 npakTuku. JI.W. MenaeneeB — yUEHbBIA M IpaKaaHUH

3.5

Xumuueckasi cBsi3b. KoBaneHTHas (MOJISpHAS W HETOJSPHAs) CB3b. DJIEKTPO-
OTpUIIATCIABHOCTh XUMHWYCCKHUX 3JICMCHTOB. HMonnast cBsA3b

3.6

Crenenps okuciacHusA. OKHCIUTEIHHOBOCCTAHOBUTEIBHBIC pcaKknuu. Hpoueccm
OKHCJICHHS B BOCCTaHOBJICHHA. OKHUCIIMTEIM U BOCCTAHOBHTEIIHN

3.7

XUMHYECKUH IKCIIEPUMEHT: M3yYeHHE OOpas3IlOB BEIIECTB META/UIOB M HEMeE-
TaJUIOB, B3aUMOJICHCTBUE TUIPOKCHUIA IIMHKA C PACTBOPAMH KUCIIOT U IIEJIOYEH,
MIPOBEACHUE OIBITOB, MILTIOCTPUPYIOIINX MMPUMEPHI OKHCIUTEILHO-BOCCTAHOBH-
TEJIbHBIX peaKIuii (rOpeHHEe, PEaKIMK Pa3I0KeHUs, COSTUHCHUS )

9 KJIACC

Kox

IIpoBepsieMBbIi 2JIEMEHT COAEPKAHMUSA

1

BemecTBo 1 xumMu4deckas peaKnus. HOBTOpeHI/Ie

1.1

[Iepuonnueckuii 3akoH. [lepuoauueckas cucteMa XUMUYECKUX dyiemeHToB J[. 1.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XU-
MHUYECKHX 3JIEMEHTOB IIEPBBIX TPEX MEPUONOB, KaJWsl, KAJbLMSI U UX COCIUHE-
HU B COOTBETCTBHM C MOJIOKEHHEM 3JIEMEHTOB B l[leproanueckoil cucreme u
CTPOCHHEM HX aTOMOB

1.2

CrpoeHne BeliecTBa: BHABl XUMHUYECKOM CBSI3U. THUIBI KPUCTAUIMUECKUX
PEWETOK, 3aBUCHMOCTD CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKH
U BUJa XUMHU4YecKoil cBs3u. Knaccudukanus 1 HOMEHKIATypa HEOpPraHUYECKHX
BEUIECTB (MEXAyHapoAHas U TpUBHaJbHAs). XMMHUYECKHUE CBOMCTBA BEILLIECTB,
OTHOCSIIUXCS K Pa3Iu4HbIM KJIaCCaM HEOPraHMYECKUX COCAMHECHUH, FeHeTuYe-
CKasi CBSI3b HEOPraHUYECKUX BELIECTB

1.3

Knaccudukanmss XMuMUYECKUX PEaKIMi MO Pa3aTuYHbIM pU3HaAKaM (10 YUCITY H
COCTaBY YYacCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3P QeKTy, Mo u3Mme-
HEHHUIO CTETICHEH OKHCJICHHUS XUMHUYECKHUX JJIEMEHTOB, IO OOpaTUMOCTH, IO
Y4acTUIO KaTaiau3aTopa). JK30- U SHIOTEPMHUYECKHE PEaKIUH, TEPMOXHUMHYE-
CKue ypaBHeHHUs. [oHATHE O CKOPOCTH XUMHUYECKOW PEaKIIUU

1.4

[TonsitTue 00 0OpaTUMBIX M HEOOpPaTHUMbBIX XMUMHUECKUX peakuusx. [lonsrtue o
TOMOT€HHBIX M I'€TEpOreHHbIX peakuusax. IloHaTHe 0 XUMUYECKOM PaBHOBECHH.
@DakTOphl, BAUSIONINE HA CKOPOCTh XUMHUUECKON PEaKIMU U MOJOKEHUE XUMU-
4ECKOT0 PaBHOBECHSI

1.5

OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUHU, JJIEKTPOHHBIA OajaHC OKHCIH-
TEJIbHO-BOCCTAHOBUTENIbHON peakuu. CocTaBleHne ypaBHEHUN OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKLUil ¢ HCIOIB30BAHUEM METO/1a JIEKTPOHHOTO OajaH-
ca




1.6

Teopust >JIEKTPOJIUTUYECKON AUCCOLUALIMHU. DJIEKTPOJUTHI U HEIIEKTPOJIMTHI.
KaTtuonbl, annonsl. MexaHu3m JUCCOLMAIIMU BELIECTB C Pa3IMUYHBIMU BHIAMU
xumuueckoi cBszu. CreneHb auccounanuu. CUIIbHbBIE U clla0ble 3JIEKTPOJIUTHI.
Peakuuu noHHOrO oOMeHa. YCIOBHS MPOTEKaHWs PeaKIMid MOHHOrO oOMeHa,
MOJHBIE W COKpAIIEHHBIE WOHHBIE ypaBHEHHsS peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHUU U COJIEH B CBETE MPEJCTABICHUN 00 dNMEKTPOIUTHUECKON ArCCOIra-
unu. KauecTBeHHbIe peakiiuy Ha HOHBI. [IoHATHE 0 THApOIN3E coae

1.7

XUMHUYECKUH HKCICPUMEHT: O3HAKOMIICHHE C MOJCISMH KPHUCTAILTHYECKUX
pEIIETOK HEOPTaHUYECKUX BEUIECTB — METAJUIOB U HEMETaJUIOB (rpadura u ai-
Ma3a), CJIOKHBIX BEHIECTB (XJIOpUA HATPHUSA); UCCIICTOBAHNE 3aBUCUMOCTH CKO-
POCTH XMMHUYECKON PEeaKIMi OT BO3JEHCTBUS PA3IHUYHBIX (DAKTOPOB; HCCIEHO-
BaHHE DIICKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECcCa TUCCOIUAIINN KHC-
JIOT, IIeJ04Yel u conell (BO3MOXKHO MCIOIB30BAaHUE BUACOMATEPUATIOB); TIPOBE-
JICHHE OTIBITOB, WLTIOCTPUPYIOIIMX NPU3HAKKA MPOTEKAHHs PEaKIUuil MOHHOTO
oOMeHa (oOpa3oBaHHe OcajKa, BbICIEHUE Ta3a, 00pa30BaHUE BOJbI); OMBITOB,
WITIOCTPUPYIOMIUX MPUMEPBI OKUCIIUTEIEHO-BOCCTAHOBUTENBHBIX Peakui (To-
peHHe, peaKklMu Pa3IoKECHHsI, COSAMHEHHUS); PACIIO3HABAHUE HEOPTaHHMYECKHX
BEIICCTB C MTOMOIIbIO KAYeCTBEHHBIX PEAKIIUH HA WOHBI;, PEIICHUE SKCIICPUMEH-
TaJTbHBIX 33J1a4

HemeTamnsl u ux COCAUHCHUA

2.1

OO0mas xapakTepuctuka rajgoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, Xapak-
TepHBIE cTeneHu okucieHus. CTpoeHune u (pu3nyecKkne CBONCTBA MPOCTHIX Be-
IIECTB — rajJloreHoB. XMMHMUYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3auMonei-
CTBHE C METAJJITaMH, HEMETAJJIaMH, IejodaMu). XyopoBoaoposa. CosisiHast Kuc-
JI0Ta, XUMHAYECKUE CBOMCTBA, MOJIyYEHHUE, MPUMEHEHHE. JIeHCTBUE XJI0pa U XJI0-
POBOJIOPOJIa HA OpraHu3M 4YesioBeKa. BaxkHeilire XJIOpUapl U UX HaX0XKICHUE B
TIPUPOJIE

2.2

O6mras xapakreprcTuka 1eMeHToB VIA-rpymniel. OCOOEHHOCTH CTPOSHHS aTo-
MOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3HUECKHE CBOICTBa
MIPOCTBIX BEIIECTB — KHUCIOPOJAa U CEephbl. AJTOTPOMHBIE MOIU(DUKAIIMHA KUCIIO-
pona u cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOAOPOI, CTpOCHHE, (Ppu3nye-
CKHE M XUMUYECKHEe CBOMCTBA. OKCHUIBI Cephbl KaK MPEICTABUTEIIN KUCIOTHBIX
okcunoB. CepHasi KMCIIOTa, (PU3NYECKHEe U XUMUYECKHE CBOMCTBA (OOIIHE Kak
MPEICTAaBUTENS KJIacca KUCIOT U crienupudeckue). XUMUYECKUE PEeaKIuu, Jie-
’Kalllie B OCHOBE MPOMBILUIEHHOTO CII0c00a Moixy4yeHus cepHoil kuciotsl. [Ipu-
meHeHue. Colli cepHOi KUCIIOThI, KaueCTBEHHAsl peakius Ha cyibdaT-uoH. Ha-
XOXKIEHHUE Cephbl U €€ COeAMHEHUN B MpHUpoae. XUMUYECKOE 3arpsi3HEHUE OKpY-
JKAIOIEH Cpellbl COeNMHEHUSIMU CephI (KUCIOTHBIC 0N, 3arPS3HEHNE BO3IY-
Xa 1 BOJJOEMOB), CIIOCOOBI €TI0 MPEIOTBPAIICHHS
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OO6mias xapakrepucTuka 3J1eMeHTOB VA-rpyribl. OCOOEHHOCTH CTPOEHUS aTo-
MOB, XapaKTEpHbIE CTEIIEHH OKUCJIEHHUS. A30T, pacCIpOCTpaHEHUE B MPUPOJE,
bu3ndeckue u XuMUYeckre cBoricTBa. KpyroBoport azora B mpupoze. AMMHAK,
ero pu3MuecKue U XMMUYECKHE CBOICTBA, MoTy4yeHue u npumenenne. Conu am-
MOHMSI, UX (PU3MYECKHE U XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KayecTBeHHas
peaxiusi Ha MOHbI aMMOHUS. A30THasl KHCIOTa, €€ MoinydeHune, Pu3ndecKkue u
XUMUYECKHE CBOMCTBA (00IIME KaK MPEICTABUTEINS KJlacca KUCIIOT U CrenuQu-
yeckue). Mcnonp3oBaHue HUTPATOB U COJIEW aMMOHHS B Ka4€CTBE MUHEPAJIb-
HBIX yJI00peHHi. XUMHYECKOE 3arps3HEHUE OKPYKAIOMIEH CPeIbl COCTMHECHMUS-
MM a30Ta (KMCIOTHEIC JIOXK/IH, 3arpsA3HCHIE BO31yXa, IOUBBI M BOJTOEMOB)
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®docdop, amnorponHsie Mogudpukanuu pochopa, huzMUECKue U XUMUUYECKHE
cBoiictBa. Okcun docdopa(V) u docdopHas kuciora, Gundeckne U XuMUde-
CKHe CBOiCcTBa, moinydeHue. lcnonb3oBanue ¢QocharoB B KauecTBe
MHUHEpaJIbHBIX YJI00PCHUI

2.5

OO6mas xapakrepuctuka 51eMeHToB [VA-rpymnmel. OCOOEHHOCTH CTPOSHHS aTo-
MOB, XapaKTEpHbIE CTENEHU OKHUCICHMs. YIJIEpPOA, aJUIOTPONHblE MOAM(UKa-
IIUH, PACIIPOCTPAHEHUE B MpUpoAe, GU3NUECKUE U XUMHUECKUE CBOMCTBA. AJ-
copbuus. Kpyrosoport yriepoaa B mpupoje. Okcuasl yriiepoaa, ux puzndeckue
U XMMHUYECKHE CBOWCTBA, JICHCTBHE HA JKUBbIE OPraHU3MBbI, IOJyYEHUE U MPH-
MEHEHHE. DKOJIOTHYECKUEe MPOOJIeMbl, CBSI3aHHbIE ¢ okcuioM yraepona(lV); ru-
nore3a r00aJbHOrO MOTEIJICHUsT KJIMMaTa, MapHUKOBBIA 3¢ dekT. YronbHas
KHCJIOTA U €€ COJHU, UX (pU3NUecKre U XUMUYECKHE CBONCTBA, IIOJYyYEHHUE U NIPH-
meHeHnue. KauecTBeHHas peakius Ha kapOoHaT-uoHBI. Mcmonb3oBanue kapOo-
HaTOB B OBbITY, MEIMLIMHE, IPOMBIIIICHHOCTH U CEJIbCKOM XO35HCTBE

2.6

[TepBoHavyaIbHBIC TIOHATHS 00 OPTaHMYECKUX BEIIECTBAX KAaK O COCIMHECHHSIX
yriepoja (MeTaH, 3TaH, 3THJIEH, alleTUJIEH, YTaHOJI, TJIMLEPUH, YKCyCHasl KHCIIO-
ta). X coctaB u xummuueckoe crpoeHue. [loHsTre 0 OMOIOrMYeCKH BaKHBIX Be-
IIeCTBaxX: JKHpaX, OenmKax, yriaeBoJax — M WX POJIH B JKU3HU YEIOBEKa.
MarepuajibHOE€ €IMHCTBO OPTAHMYECKUX M HEOPraHUYECKUX COCAMHEHHI

2.7

KpemHnii, ero ¢pusmvyeckne m XUMHUECKHUE CBOWMCTBA, MOJTYyYEHHUE W TPUMEHE-
Hue. CoenuHeHuss KpeMHHs B mpupone. OOmme mpeacraBieHus o0 OKCHujae
kpeMuausi(IV) u kpemHueBoi kucimore. CHIUKATHI, UX HCIIOJIL30BAaHKUE B OBITY,
MCIUIIUHC, TTPOMBIINIJICHHOCTH. Baxueiimnime CTPOUTCIIbHBIC MAaTCpHaAJIbl: KCpa-
MHKa, CTEKJIO, IIeMEHT, OeTOoH, >jkene300eToH. [Ipobmembr Ge3o0macHOro
HCIIOJB30BaHMA CTPOUTC/IbHBIX MaTCpHUaJIOB B HOBCGI[HCBHOfI JKN3HU

2.8

XUMHUECKUH HKCHEPUMEHT: H3y4YeHHE O0pa3l0oB HEOPraHHMYECKUX BEILECTB,
CBOMCTB COJITHOM KHUCJIOTBI, MPOBEJACHUE KAYECTBEHHBIX PEaKIUid HAa XJIOPHU-
MOHBI U HAOJNIOJICHHE MPU3HAKOB MX MPOTEKAHUs; OMBITHI, OTpaXxaromue Qpusm-
YeCKHEe U XMMHUYECKHE CBOMCTBA rajOreHOB M MX COCAMHEHUN (BO3MOXKHO HC-
NOJIb30BaHUE BUICOMATEPUAIIOB); O3HAKOMIIEHHE ¢ 00pa3IiaMu XJIOPHIOB (rao-
TE€HUJIOB); O3HAKOMJICHHE C OOpa3liaMH Cephl U €€ COeAMHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB); HAOIIOIEHHE MpoLiecca OOyTIITMBaHUs caxa-
pa 1oja AEHCTBUEM KOHUEHTPHUPOBAHHON CEPHOM KHMCJIOTHI; U3YUYEHHUE XUMHUYE-
CKUX CBOMCTB pa30aBICHHON CEPHOI KHCIOTHI, IPOBEIEHUE KaueCTBEHHOU pe-
aKlMU Ha cynb(aT-uoH U HaOoJIeHUe MpHU3HaKa e€ MPOTEeKaHUs;, O3HaKOMJIe-
HHE ¢ (PU3UYECKMMHU CBOMCTBaMU a30Ta, Gpochopa U UX COSAMHEHUH (BO3MOKHO
WCITOJIb30BAaHNE BHACOMATEpPUAJIOB), oOpa3liaMu a30THBIX U (POCPOpHBIX YI0-
OpeHwii; mosyyeHue, coOMpaHue, paclo3HaBaHUE U M3yYCHHE CBOMCTB aMMHa-
Ka; IPOBe/IeHNEe KaYeCTBEHHBIX peaklUii Ha HOH aMMOHUS U GocdaT-uoH u uzy-
YEeHHUE NPU3HAKOB UX IPOTEKAHUs, B3aUMOJIEHCTBUE KOHLIEHTPUPOBAHHOM a30T-
HOM KHCIIOTBI C MEJbI0 (BO3MOKHO MCIIOJIb30BaHHE BHUJIEOMATEPHAIIOB); H3yUe-
HHUE MOJIeJiel KpUCTAJUIMYECKUX PElIETOK anMasa, rpadura, ¢ysuiepeHa; o3Ha-
KOMJIEHHE C TPOLIECCOM aJcOpOLMU pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM
yriIéM M yCTPOMCTBOM MPOTHBOra3a; MojyyeHue, coOupanue, pacro3HaBaHue U
M3y4YE€HHE CBOMCTB YTJEKUCIIOrO ra3a; MpoBeeHNE KaueCTBEHHBIX PeakIuil Ha
KapOOHAT- U CHJIMKAT-UOHBI U U3yYCHHE MPU3HAKOB MX MPOTEKAHUS; 03HAKOM-
JIeHHE ¢ MPOAYKLIMEW CHIMKAaTHOM MPOMBIIUIEHHOCTH; pElleHUEe SKCIepUMEH-
TaJbHBIX 33/1a4 10 TeMe «BaxkHeillre HeMeTaJlIbl U UX COEIMHEHUS

MeTtaminl 1 ux COCIUHCHUA




3.1

OO0mast XxapakTepuCTUKa XMMUUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nosioxkenus B llepuoauyeckon cucreMe xumuuyeckux snemeHtos .M. Menne-
JeeBa U cTpoeHus aromMoB. CTpoeHHe MeTauIoB. Meramindeckas CBA3b U Me-
TaJNInYecKasi KpUCTaUINYECKass pele€TKa. DJIEKTPOXUMUUECKUM P HalpsbKe-
HUI METAJUIOB

3.2

®dusnyueckue 1 XUMUYECKHE CBOMCTBA MeTayuioB. O0muMe crnocoObl MOTydeHUS
meTtajuioB. IloHATHE O KOppO3uu MCTAJJIOB, OCHOBHBLIC CHOC06I>I 3alllUThI UX OT
kopposun. CriiaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B
OBITY ¥ IPOMBIIICHHOCTH

33

[Ilenounbie MeTaIUIbL: TTOJ10KEHUE B [leproinueckoi cucteMe XMMUYECKUX JJie-
MeHToB [[.M. MeHneneeBa; CTpoeHUE UX aTOMOB; HaxoXJeHue B npupone. du-
3UYECKHE M XMMHUYECKUE CBOMCTBA (HA MpUMepe HAaTpus U Kanusa). OKCHIbl U
TUIPOKCHUIIBI HaTpusi W Kanus. [IprMeHeHHe IIETOYHBIX METaUIOB U UX
COCIUHEHUHI

34

[IlenoyHO3eMENBHBIE METAIUIBI MArHUM U KAJIBLUU: moJioxkeHue B Ilepuonnue-
CKOM cucrteme xumuueckux snemeHtoB /.M. MeHneneeBa; cTpoeHue uX aTo-
MOB; HaxoxJeHue B npupoje. ®uznyeckre U XUMUYECKUE CBOWCTBA MarHus u
Kanbliusl. BakHeWmue coeauHeHus KaibIus (OKCHUI, THAPOKCHI, COJIH).
JKEcTKOCTh BOJIBI M CIOCOOBI €€ YCTPaHCHHMSI

3.5

AnromyHui: nonoxenue B Ilepuoanueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
.. MeHneneeBa; CTpOEHHE aTroMa; HaXOXJICHHE B ipupojae. PU3NYeCKue u Xu-
MHYECKHE CBOMCTBA AFOMHHUS. AMQOTEpHBIE CBOICTBA OKCHIA U THIPOKCHIA
IIOMUHUS

3.6

Kenezo: nonoxkenue B [lepuoanueckoi cucreme Xxumudeckux snemeHTon .M.
MenieneeBa; CTpoeHUE aTOMa; HaXOXkAeHHe B npupoje. Ousndeckue u XuMu-
Yyeckre CBOMCTBa keine3a. OKcuibl, ruapokcuabl u conu skene3a(ll) m xene-
3a(Ill), ux cocTaB, CBOMCTBA U MOJYYCHHE

3.7

XVUMHUYECKUI IKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMyd METAJIJIOB U CILIABOB,
uX (U3MYECKUMU CBOMCTBAMHU; H3YyYEHHE PE3yJIbTaTOB KOPPO3HH METAIIJIOB
(BO3MOXHO HCIOJB30BAHUE BUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJIEH-
CTBUS OKCHJA KaJIbIMS U HATPUS C BOAOH (BO3MOXKHO HCIOJIb30BaHUE BUACOMA-
TEPUAJIOB); UCCIIEA0BAaHUE CBOMCTB KECTKOM BOJIBI; IIpOLIECCa TOPEHNUS Kee3a B
KHCIoposie (BO3MOXKHO HCIOJB30BaHUE BUJEOMATEPHANIOB); MPU3HAKOB MpPO-
TEKaHUA Ka4YC€CTBCHHBIX peaKHI/Iﬁ Ha MOHBbI (MaI‘HI/ISI, Kajablus, aJJlOMHUHUA, TUH-
ka, xene3za(ll) u xenesa(lll), meau(ll); HabmromeHne W omHMcaHUE MPOIIECCOB
OKpalllruBaHUA IJIAMCHU MOHAMHW HATPUA, KAJIMAd U KaJlblIUA (BO3MO)KHO HCITOJIb-
30BaHUE BUAEOMATEpUAJIOB); UCCIe0BaHHEe aM(OTEPHBIX CBOICTB rUAPOKCUIA
ATIOMHUHUA U THAPOKCHUAA HUHKA; PCIICHHUEC SKCIICPUMCHTAJIBHBIX 3a4a4 110 TCME
«BaxHelmue MeTauibl ¥ UX COSUHEHUS»

XuUMHS ¥ OKpYXKaromas cpeia

4.1

HoBble maTepuanbsl U TexHoioruu. BelectBa W mMaTepuaibl B MOBCEIHEBHOM
J)KA3HU 4YelioBeKa. XUMHS U 310pOoBbe. be3omacHoe HCHOJIb30BAHUE BEIIECTB U
XUMUYECKUX peaknuii B ObITy. IlepBas momoip NMpH XMMHYECKUX OXKOTaxX H
OTPABICHUIX

4.2

OCHOBBI 3KOJIOTHUECKOM T'PAMOTHOCTH. XUMHUYECKOE 3arps3HEHUE OKpPYKaro-
mieit cpenst [1JIK. Poas xumum B pereHnn sxonorudeckux mnpodnem. [pupon-
HBIC HCTOYHUKH YTJIEBOJOPOIOB (YTOJb, IPUPOIHBINA a3, He(PTh), MPOIYKTHI UX
nepepaboTKU, UX POJIb B OBITY U MPOMBIILICHHOCTH




4.3

XUMUYECKUH 3KCIEPUMEHT: U3yueHne o0pa3loB MaTepuanoB (CTEKIO, CIIaBbI
METaJUIOB, MTOJIMMEPHbIE MaTEPHUAJIbI)




IMPOBEPAEMBIE HA OI'D 10 XUMHWHU TPEBOBAHUA K PE3YJIBTATAM OCBO-
EHUS OCHOBHOM OBPA30OBATEJIBHOM MPOT'PAMMbBI OCHOBHOI'O OBIIIE-
'O OBPA3OBAHUSA

Kon IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaMm 0a30B0-
NMPoBePSIEMOro r0 YPOBHSI OCBOECHHUSI OCHOBHOI1 00pa30BaTeIbHOM IPOrpaMMbl
TpeOOBaAHUA OCHOBHOI0 00111ero oopa3zoBanusi Ha ocHoBe ®I'OC

1 IIpeacraBiaeHue:

0 TO3HAaBAEMOCTH SIBJICHHUI MPUPOIbI, TOHUMaHUE OOBEKTUBHON 3HA-
YIUMOCTH OCHOB XMMHYECKON HAyKH KaK 00J1acTh COBPEMEHHOTO eCTe-
1.1 CTBO3HAHMsI, KOMIIOHEHTA OOIIEH KyIbTYPhl i MPAKTUIECKOM IESITEIb-
HOCTHU YCJIOBCKAa B YCJIIOBUAX COBPCMCHHOIO OGH_IGCTBa; IIOHUMAaHUC
MECTa XMMUU CPEIH IPYTUX €CTECTBEHHBIX HAyK

0 HAYYHBIX MCTOAaxX IMO3HaHHWsA, B TOM YHUCIIC OSKCIICPUMCEHTAJIBHBIX U
TCOPCTUUCCKUX MECTOJaX HCCICAOBAHHA BCIICCTB U HM3YUCHUSA XUMU-
YECKUX peaKuHﬁ; YMCHHUE HUCIIOJIB30BATH MOACIHU I 00BACHEHUS
CTPOCHHA aTOMOB M MOJICKYJI

1.2

o cdepax npodeCCUOHATBHON ACSITENIFHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMU TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JOCTIIKEHHSIX XH-
MUYECKOM HayKH, YTO MO3BOJUT OOYYarOUIMMCSI paccMaTpUBaTh XH-
MHUIO Kak cdepy cBoer Oyayiiei mpodecCHoHaNbHON eATeTbHOCTH U
CclleNaTh OCO3HAHHBIN BBHIOOP XMMHHU KakK MPOQUIBHOTO TpeaMeTa mpu
repexoje Ha yPOBEHb CpeaHero oo0mero o0pa3oBaHus

1.3

Branenue cucteMoil XUMHUYECKUX 3HAHWW M YMEHHE NMPHUMEHSThH CH-
CTEMY XMMHMYCCKUX 3HAHMHI, KOTOPAs BKIIOYACT:

BOKHEUIIINE XUMUYECKHE TTOHATHS: XUMUYCCKUN JIEMEHT, aTOM, MOJIe-
KyJia, BEIIECTBO, ITPOCTOE U CI0KHOE BEIIECTBO, OJHOPOAHAS U HEOJ-
HOPOJIHAsi CMECh, OTHOCUTEJbHBIE AaTOMHAs W MOJIEKYJISIpHAs MAaccChl,
KOJIMYECTBO BEINECTBA, MOJIb, MOJISIpHAsI Macca, MOJIAPHBIA 00BEM, OK-
CHJI, KHCJIOTa, OCHOBAHUE, COJIb (CPEIHSs), XUMUYECKasl PEaKIusi, peak-
[IUA COCJIMHEHHUSI, PEAKIUU PaA3JIOKEHUS, PEaKlUU 3aMEIlCHUs, peak-
i oOMeHa, TeIIoBOi d((EKT peakuuu, 9K30- U SHAOTEPMUUYECKUE
peaKIu, pacTBOP, MacCOBasl J0JIsI XUMUYECKOTO AJIEMEHTAa B COEJUHE-
HUH, MAcCOBast JI0JIs1 M TIPOLIEHTHAsI KOHIICHTpAIUs BEILIECTBA B PACTBO-
pe, SApO aToMa, DJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTAIIb, PAJINyC
aToMa, BaJICHTHOCTh, CTETICHb OKUCIICHUS, XUMUYECKasl CBSI3b, JIEKTPO-
OTPHULIATEIILHOCTD, MOJSpHAsi U HEMOJsipHAasi KOBAJECHTHAs CBSI3b, UOH-
Hasl CBS3b, METAJIMYECKAs CBSI3b, KpUCTAITMUECKAs periéTka (AaTOMHas,
WOHHAsI, METAJUTHYECKasi, MOJICKYJISIpHasi), MOH, KaTHOH, aHUOH, JJICK-
TPOJIUT U HEINEKTPOJIUT, DJIEKTPOIUTHYECKAS] TUCCOLMALINS, PEAKIIUN
MOHHOTO OOMEHa, OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKITH, OKHC-
JUTENIb U BOCCTAHOBUTEIIb, OKUCICHHE U BOCCTAHOBJICHHE, SIICKTPOIIH3,
XUMHYECKOe paBHOBECHE, OOpaTHUMbIe M HEOOpaTHUMbIE PEaKIMH, CKO-
POCTb XMMHUECKOHN peakiuu, katanuzarop, [IJIK, koppo3ust MeTamios,
CILJIaBBI

2.1

OCHOBOIIOJIATal0IIMe 3aKOHBI XMMHUH: 3aKOH COXPAHEHUSI MaCChI, TIEPH-
2.2 oanueckuil 3akoH J[.11. MeHieneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3a-
KOH ABOTazipo

2.3 TCOPHUHU XMMHH:. aTOMHO-MOJICKYJIApHAA TCOpUA, TCOPHUA DJICKTPOJIUTH-




YJeCKOU JUCCOIHALIN

Brnanenne ocCHOBaMHM XMMHYECKOM IPaMOTHOCTH, BKJIFOUYAKOIISH:

3.1

YMEHHE TIPAaBUIIBHO UCTIOIh30BaTh N3yUEHHBIE BEIIECTBA U MaTEPHAIIBI
(B TOM umcIIe MUHEpAIbHBIC YA0OPEHHUS, METAIIBI M CIUIABHI, TIPOIYK-
THI TIepepabOTKH MPUPOHBIX UCTOYHUKOB YTIIEBOIOPOIOB (YIJIs, IPH-
ponHOro rasza, HeTH) B OBITY, CETHLCKOM XO031CTBE, HA TIPOU3BOJICTBE
U TIOHMMaHWE 3HAYEHHs XKUPOB, OCIKOB, YIJIEBOJOB ISl OpraHU3Ma
YelI0OBEKa; YMEHUE MPOTHO3UPOBATh BIIMSIHAE BEIIECTB U XUMUYECKUX
MPOIIECCOB HA OPTraHW3M 4YelIOBeKa W OKPYKAIOUIYI0 TMPHUPOIHYIO
cpeny

3.2

YMEHHE HHTETPUPOBATh XUMHUYECKHE 3HAHHS CO 3HAHUSMHU JPYTUX
Y4EOHBIX MPEIMETOB
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HaJIMYME OIbITa pabOThl C Pa3IMYHBIMM MCTOYHHKAMU HH(OpManuu
[0 XUMHUU (Hay4yHas M HAYYHO-IOINYJISpHAs JUTEpaTypa, CIOBapH,
CIIPAaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHUBHO OLICHUBATb I/IH(i)OpMaI_[I/IIO O BCHIICCTBAX, HX
MMpEBpalICHUAX W HPAKTUYCCKOM NMPUMCHCHHWU U YMCHHC HCIIOJIb30-
BaTh €& I pCIICHU A y‘le6HO-H03HaBaTCJ'IBHBIX 3aaa4

Branenrne ocHoBaMM MOHATHITHOTO ammapaTra ¥ CHMBOJUYECKOTO SI3bI-
Ka XUMUU I COCTABJICHUS (POPMYJT HEOPTraHMUECKUX BEIIECTB, YPaB-
HEHUH XMMHYECKUX PEaKIMi; OCHOBAMU XMMHYECKON HOMEHKIIATYPhI
(IUPAC u TpuBHaILHOMN)

YMeHue oOBSACHATH CBA3b IMOJIOKEHUs 31emeHTa B [lepuoauueckoit
CHUCTEME C YMCJIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XUMHUYE-
CKHMX DJIEMEHTOB (COCTaB W 3aps]l siapa, 0O0IlIee YUCIO IIEKTPOHOB),
pacrpenesIeHueM IEKTPOHOB 10 DHEPrETHYECKUM YPOBHSM aTOMOB
NIEPBBIX TPEX NEPUOJIOB, KAJIUS U KaJIbLIHSI

[IpencraBinenue o0 MEPUOAUYECKON 3aBUCUMOCTHM CBOMCTB XHMMHYE-
CKHX JIEMEHTOB (paJuyc aToMa, 3JeKTPOOTPUIIATEIHOCTD), TPOCTHIX
U CJIOXHBIX BE€HICCTB OT ITOJIOXCHUS 3JICMCHTOB B HepHOHquCKOﬁ CH-
cTeMe (B MajbIX MEpUOJIaX U TIIABHBIX MOATPYIINAX) U AJIEKTPOHHOTO
CTPOEHHUsI aTOMa

YMenue KraccuuIupoBaTh:

7.1

XUMHNYCCKHEC 3JICMCHTBI

7.2

HCOPraHnM4CCKUEC BCIICCTBA

7.3

XUMHYCCKHEC pCAKIINH

YMeHue onpeaensiTh:

8.1

BAJICHTHOCTb W CTCIICHb OKHUCJICHUSA XHUMHUUYCCKHX OBJICMCHTOB, 3apsn
HOHa

8.2

BHUJI XUMHUYECKOM CBSI3U U THII KpHCTaJIJlH‘leCKOﬁ CTPYKTYPBI B COCU-
HCHUAX

8.3

XapaKTeP Cpe/ibl B BOJHBIX PACTBOPAaX BEIIECTB (KMCJIOT, OCHOBAHHMI)

8.4

OKHCJINTCJIb 1 BOCCTAHOBUTCIIb

YMeHHe XxapakTepu30BaTh PU3NUECKre U XUMHUYECKUE CBOMCTBA:

9.1

MPOCTHIX BEMIECTB (KUCIIOPOJI, 030H, BOAOPO, rpaduT, aamas, Kpem-
HHM, a30T, Gochop, cepa, XJIOp, HATPUM, KaIWi, MarHui, KaJbIIHH,




ATIOMUHUH, KEJIe30)

9.2

CJIO’)KHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PAaCTBOPOB (BO/a, aMMHU-
aK, XJOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHABI U THIPOKCHUIbI METAJIJIOB
I-ITA rpynmn, amomunus, menu (I1), nuaka, xenesa (I1 u III), okcuapt
yraepona (II u IV), kpemuus (IV), azora u docdopa (III u V), cepsl
(IV u VI), cepuucras, cepHas, a3oTucTtas, a3oTHas, (ocdopHas,
yroJibHasl, KpEMHHUEBAsI KUCIIOTA U MX COJIHN)
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IIPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BELIECTB B 3aBHCUMO-
CTH OT UX COCTaBa U CTPOCHMS, IPUMEHEHHE BELIECTB B 3aBUCHUMOCTHU
OT UX CBOWCTB, BO3MOKHOCTb IIPOTEKAHUS XUMUUECKUX MPEBPALLCHUN
B Pa3JIUYHBIX YCIOBUAX

10

YMeHue cocTaBiIsATh MOJIEKYJISIpHbIE U MIOHHBIE YPaBHEHUS peakluid, B
TOM YHCJIE:

10.1

peaknuii HOHHOT'0 0OMEHA

10.2

OKHCJIHNTCIBbHO-BOCCTAHOBHUTCIILHBIX peaxunﬁ

10.3

WUTIOCTPUPYIOIIUX ~XMUMHYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
(Tpymnm) HEOPraHMYECKUX BEIECTB

10.4

HOATBCPKIAINX 'CHETHYCCKYIO B3AaMMOCBA3b MCXKAY HUMU

11

YMeHHE BBIYUCIATH (IPOBOAUTH PACUETHI):

OTHOCHUTCJIIBHYIO MOJICKYJIIPHYIO W MOJIPHYHO MacCChl BCLIICCTB,
MaCCOBYIO JOJIIO XUMMHWYCCKOI'0 3JICMCHTA B COCAMHCHUHA

11.2

MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE,

11.3

KOJIMYCCTBO BCHICCTBA U €T'0 MACCY, 00bEM ra3oB

11.4

10 YPaBHCHUAM XUMHNYCCKUX peaKuHﬁ N HAXOJHUTh KOJIHYCCTBO BCUIC-
CTBa, 00BEM U MaAcCCy p€arcHTOB WJIH ITPOAYKTOB pCaKIINn

12

Biianenue (3HaHHE OCHOB):

12.1

OCHOBHBIMH METOJIaMU HAy4YHOTO IO3HaHUsA (HAOIIOACHHE, H3MEpe-
HUE, SKCTICPUMEHT, MOJICTTUPOBAHUE) TIPU U3YICHUH BEIIECTB U XUMH-
YEeCKUX SBJICHHIA, YMEeHUE cPOpMyYTHUPOBAThH MPOOIEMY U MPEATOKUTh
MYTH €€ PEIICHUS

12.2

Oe3ormacHoi pabOThl ¢ XMMHUYECKUMH BEIIECTBAMH, XUMHUYCCKOM I10-
CyH0H ¥ 1a0OpPaTOPHBLIM 000PYIOBAHHEM

12.3

npaBUIaMy 0€30MIaCHOTO OOPAIIEHUs C BEIECTBAMH, HCIIOIb3yEMbIMH
B MTOBCEIHEBHON JKU3HU, MIPAaBUJIAMU MOBEJCHUS B LIEJIAX COEpPEKEHUS
3I0pPOBbSl U OKPYXKAIOLIEH NPUPOJHON Cpelbl; IIOHUMaHUE Bpela
(onmacHOCTH) BO3AECUCTBUS HA KMBBIE OPIaHU3MBI ONPEICIEHHBIX Be-
IIECTB, CHOCOOOB YMEHBIICHUS U MPEIOTBPAILICHHUS UX BPEAHOTO BO3-
JCUCTBUS

13

Hammaue IMPAKTUYCCKUX HABBIKOB INIAHUPOBAHHA U OCYILICCTBIICHHA
CICOAYIOIMUX XUMHWYCCKHNX SKCIICPUMCHTOB.

13.1

HU3YYCHUC U OIMUCAHUC (1)I/IBI/ILICCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHC
C (I)I/I3I/ILI€CKI/IMI/I U XUMHUYCCKHUMU SABJIICHUAMM, OIIBITHI, HIITFOCTPHUPYIO-
MIMEC NPHU3HAKHU IPOTCKAHUA XUMHUYCCKUX peaxuuﬁ

13.2

U3yuYeHHE CrIoco00B pas3jieiicHHs cMecei

13.3

NOJYyYEHHE KUCIIOPOJa U U3yYEHHE €r0 CBOMCTB; MOIy4E€HUE BOAOPO-
Ja ¥ U3Y4YEHUE €ro CBOWCTB; MOJYYEHHME YIJIEKHCIOro raza u usyue-




HHUEC €TO CBOP’ICTB; MNOJYYCHHUEC aMMHaKa 1 U3Y4YCHUC €TI0 CBOMCTB

13.4

MPUTOTOBJIEHWE PACTBOPOB C OMNPENETEHHOM MacCOBOM JOJIeH
PacTBOPEHHOI'O BEIECTBA

13.5

MPUMEHEHNE MHIUKATOPOB (JIakKMyca, MEeTUIOparka u (eHnondranen-
HA) Ui OIpe/eNIeHHs XapaKTepa Cpellbl B pacTBOpax KHUCIOT U IIENO-
yeu

13.6

WCCIICZIOBAHUE U OIMCAHHUE CBOMCTB HEOPraHWYECKUX BEIIECTB Pa3iiny-
HBIX KJIACCOB; U3YYEHHUE B3aHMMOJICHCTBUS KUCIIOT C METaJUIaMH, OKCHIa-
MU METAJIJIOB, PACTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUSIMU, COJISI-
MHU; TIOJy4YeHHE HEPACTBOPUMBIX OCHOBAHUI; BHITECHEHHE OJTHOTO Me-
Tajyia JIPYrMM €3 pacTBOpa COJHU; HCCIEIOBaHHE aM(pOTEPHBIX
CBOMCTB I'MIPOKCUIOB ATIOMUHUS M IIMHKA

13.7

pelieHre IKCIIEPUMEHTANIbHBIX 3a7a4 1o TeMaM: «OCHOBHBIC KJIACCHI
HEOPraHUYECKUX COCAUHEHUN»; «IJIEKTPOJIUTUYECKAs] JAHCCOLIHNA-
nusy; «BaxHelmue HeMmeTaaabl M HMX COCOUHEHMA», «BakHenime
METaJUIbI U UX COCTMHEHUS

13.8

XUMHYECKHE IKCTIEPUMEHTHI, WITIOCTPUPYIOIINE TPU3HAKU MPOTEKa-
HUSl peakluii MOHHOTO OOMEHa; KaueCTBEHHBIE PEaKIMH Ha MPUCYT-
CTBYIOIIIE B BOJHBIX PacCTBOpaxX HMOHBI XJIOPUI-, OpOMUA-, HOIUA-,
cynbdart-, pocdar-, kapOoOHAT-, CHIIMKAT-AaHUOHBI, THAPOKCH/I-UOHBI,
KaTHOHBI aMMOHUS, MarHMs, KaJbllKs, AIFIOMUHMS, Kene3a (2+) u xke-
ne3a (3+), meau (2+), muHKa

14

VYmMenue:

14.1

NpeaACTaBJIATb PE3YyJIbTAThl 9KCIICPUMCHTA B (1)0pMe BBIBOJOB, JOKa3a-
TCIIBLCTB, I‘pa(i)I/IKOB u Ta6JII/ILI W BBIABJIATH OMIITUPUICCKUE 3aKOHOMED-
HOCTH

14.2

YCTaHaBJIMBATDL CBA3HU MCKAY PCAJIbHO Ha6J'II-OI[aCMLIMI/I XUMHNYCCKNMHU
SABJICHUAMHA U MPOHCCCaAaMH, MPOUCXOAAIIUMA B MAKPO- U MUKPOMHPE,
OOBSACHATH IIPUYHHBI MHOF006paSI/I${ BCHICCTB




HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
I'OCYAAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblH 3JIEMEHT COAEPKAHUA

1

HepBOHa‘IaJIBHBIe XUMHNYCCKHEC NOHATHA

1.1

Uucteie BemecTBa 1 cMecH. CriocoObl pa3ielicHus cMecei

1.2

ATOMBI 1 MOJICKYJIBL. Xumudeckue 3J1eMeHThI. CHUMBOIBI XUMHUYCCKUX DJIEMEH-
TOB. HpOCTBIe 1 CJIOKHBIC BEUICCTBA.

1.3

Xumuaeckas Q)opMyna. BaneHTHOCTE aTOMOB XMMHUYECKHUX 3JIeMEHTOB. CTeleHb
OKHCJICHHUA

1.4

3aK0H MOCTOSIHCTBA cocTaBa BerlecTB. OTHOCUTENbHAd aTOMHAs Macca. OTHOCH-
TeJbHAsk MOJICKYJIIpHas Macca. MaccoBast OJIs1 XUMHYECKOTO 3JIEMEHTA B COCJIH-
HCHUHU

1.5

KonuyecTtBo Bemectsa. Monbs. Mosnsipaast Macca. Mossipabiii 00bEM razos. Bia-
MMOCBSI3b KOJIMUECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €MHHMIL BEIIECTBA

1.6

Pu3nNYeCKUe U XUMHUYECKHE sBICHUs. XUMUYECKasd pPeakius U €€ NPU3HAKH.
3aKOoH COXpaHEHHUsI MAaCChl BEIIECTB. XUMUUYECKHUE YPaBHEHUS

Ilepnonnueckuil 3akoH u llepuogmyeckass cucTeMa XUMHUYECKHX JJIEMEHTOB
J.N. MenaeneeBa. CTpoeHHE aTOMOB

2.1

IIepuoanueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX daeMeHToB J[.1.
MenpneneeBa. [lepuonsl u rpynnsl. U3HYECKHd CMBICI NOPSIKOBOrO HOMEPA,
HOMEPOB MEPHOAa 1 IPYIIIHI DJIEMEHTA

2.2

Crpoenne aromoB. CoctaB aTOMHBIX suep. M3otomnsl. Dnextponsl. CTpoeHue
AIIEKTPOHHBIX 000J04YeK aTOMOB NepBbIX 20 xumuueckux snemeHToB Ilepuonu-
yeckoil cucteMsl /.M. MeHaeneeBa
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3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMUYECKUX 3JIEMEHTOB IEPBBIX TPEX
NEPUOJIOB, Kalus, KaJbLus (pagnyca aTOMOB, JIEKTPOOTPHULIATEIIbHOCTH, METall-
JMYECKUX U HEMETAJIMYECKUX CBOWCTB) U UX COEMHEHUHN B COOTBETCTBUU C I10-
JI0’)KeHUEM 3JieMeHTOB B [leproanueckoil CUCTEME U CTPOEHUEM MX aTOMOB

CTpoeHHe BENIeCTBa

3.1

Xumudeckasi cBsi3b. KoBasieHTHas (MOJspHAs W HEMOJISIPHAS) CBSI3b. DIIEKTPO-
OTPUIATENILHOCTh XUMHUYECKHX d3JeMeHTOB. MoHHas cBs3b. Mertammndeckas
CBsI3b
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Tunsl KpUCTAIUIMUECKUX PEHIETOK (aTOMHas, HOHHAs, METAJIIMYECKasi), 3aBUCH-
MOCTb CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYE-
CKOU CBS3U

Baxwuerie npeactaBUTelIn HEOpraHMYecKux BemniecTB. Hemeranmnel m ux co-
eqUHEeHusI. MeTalibl U UX COETMHEHNUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX COSAMHEHUN: OKCHUIOB (CO-
neo0pa3yroIne: OCHOBHBIC, KHCIOTHBIE, aM(pOTEPHBIE) U HECOJICOOPa3yIOIIHE;
OCHOBaHUH (1IEIOYM M HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOICOEP-
XKame U OeCKHCIOPOIHbIC, OJHOOCHOBHBIE M MHOTOOCHOBHEBIE); coJiel (cpen-
HHUX M KHCJIBIX)

4.2

dusnyeckue U XUMHUECKHE CBOMCTBA MPOCTBIX BCHICCTB-HEMCTAJUIOB: BOJOPO-
Jla, XJI0pa, KHCI0pOoJia, Cephl, a30Ta, pocdopa, yriepoia, KpeMHHS

4.3

du3nyeckre M XUMHYECKHe CBOMCTBA INPOCThIX BCIICCTB-MCTAIJIOB. JIMTHA, HA-




TpUsl, KaJdusi, MarHus U KaJIbIUs, aTIOMUHUSA, Kejae3a. DINEKTPOXUMUYECKUN P
HANPS>KEHUN METAIITIOB

4.4

PU3NYECKUE U XUMHUYECKHE CBOWCTBA BOJOPOAHBIX COCIMHEHUW HEMETAJIIOB:
XJIOPOBOJOPOAA, CEPOBOAOPOJIa, AMMHAKa

4.5

duznueckre U XMMUYECKHE CBOMCTBA OKCU0B HeMeTautoB: cepsl (IV, VI), azo-
ta(Il, IV, V), dochopa(lll, V), yrnepona(ll, IV), kpemuus(IV). Ilomyuenue
OKCHUJIOB HEMETAJIJIOB

4.6

Xumudeckue cBoicTBa okcuaoB: MetauioB IA—IIIA rpynm, nunka, meau(Il) u xe-
ne3a(1l, II). ITonydueHre OKCHUI0B METAIIJIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBAHWH M aM(pOTEPHBIX THAPOKCUIOB (Ha TpHUMEpe
THJIPOKCUIOB  alIOMUHHS, Kene3a, IuHKa). [lomyuenue ocHoBaHUMl U
aM(OTEPHBIX THAPOKCUIOB

4.8

OOme XMMUYEeCKHe CBOWCTBA KHCIOT: XJOPOBOJIOPOJHON, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOH, a30THOM, (oCchHOpHO, KPEMHHEBOU, yrojbHONH. OcoObIe Xu-
MHYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOM M a30THOW KucioT. Ilomydge-
HHUE KUCIIOT

4.9

OO0nme XuMHIECKHE CBOMCTBA cpeHuX cosei. IToaydenue coneit

4.10

[Tonyuyenue, coOupanue, pacro3HaBaHUE BOJOPO/IA, KUCIOPOIa, aMMHAKa, yTrie-
KHMCJIOTO Ta3a B JIJA0OpaTOpHH

4.11

[TonyyeHne aMMuaka, CEpHOW M a30THOM KMCIOT B IPOMBINIIEHHOCTH. O01ue
crocoObl OJYYEHHs] METAJLIOB

4.12

I'eneTnueckas CBs3b MEXKIY KjlacCaMM HCOPIraHM4YCCKHUX COCJIMHEHUH

XHUMHYECKHUE pPCaKInn

5.1

Knaccudukanus XUMHYECKUX peakluid MO Pa3iINdHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYacCTBYIOIIUX B PEAKIIMU BEUIECTB, MO TEIIOBOMY 3 dekTy, mo nsme-
HEHMIO CTENEHEH OKUCIIEHUS] XUMUYECKHUX 3JIEMEHTOB

5.2

TennoBoit 3¢ hexT XMMUUYECKON peakIiy, TEPMOXUMUYECKHE YPaBHEHUA. DK30-
U 3HJI0TepMUYecKue peakiuu. TepMoXuMudyeckue ypaBHEHHs
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OKHCIUTEIEHOBOCCTAHOBUTEIILHEIC pCaKkuuu. OKHCIIUTEIN U BOCCTAHOBUTEIIH.
Hpoueccm OKHCJICHUA n BOCCTAaHOBJICHHA. 3JICKTpOHHBII71 OamaHc
OKHCJIUTEILHOBOCCTAHOBUTCIILHOM PCaKIu

5.4

Teopust JIEKTPONUTHYECKON Aucconrani. KaTuoHbl, aHMOHBI. DJIEKTPOJIUTHI U
HEIEKTPOIUThL. CUITbHBIC U clIa0ble AJIEKTPOIUThL. CTeneHb AUCCOIUAINH

5.5

Peakiiun moHHOrOo OOMEHa. YCIOBHMS NMPOTEKAaHUS PEAKUMHA HOHHOTO OOMEHa,
TTOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUM

XuMHS 1 OKpY>Karomas cpeaa

6.1

BeniecTBa 1 MmaTepualbl B MOBCEAHEBHOM KU3HM UesioBeKa. bezomacHoe ucnosb-
30BaHME BEIIECTB M XMMHUECKMX peaknuii B yaboparopuu u ObiTy. Ilepas
ITOMOINIb MTPY XUMHUYECKHUX 05KOTaxX W OTPABICHHUSIX

6.2

XuMuYecKkoe 3arpsi3HeHHEe OKpY Karouleil cpeapl (KUCIOTHBIE JA0XKIU, 3arpsi3He-
HUE MOYBBI, BO3AyXa U BOJOEMOB), cIIOCOOBI ero npenorBpanieaus [IpenenpHas
nonyctumas konrneHTpanus Bemects (ITJIK). Pons xumun B pemmeHnn SK0I0THU-
4ecKuX mpoOsieM. YcuiieHHe MapHUKOBOro 3¢ dexra, pa3pylieHre 030HOBOTO
ciost

6.3

[Ipumenenue cepwl, azora, docdopa, yrieposaa, KpEMHUS U UX COCIUHCHUN B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH M CEJIbCKOM X03sicTBe. IIpuMeHeHne me-




TaJUIOB M CIUIaBOB (CTallb, YYTYH, MIOPATIOMHHUI, OpOH3a) B OBITY W MPOMBIIII-
JICHHOCTHU UX coeauHeHuil. [loHsTre 0 KOppo3un METaJIOB, OCHOBHBIE CIIOCOOBI
3alIMTHI KX OT KOPPO3HUH

[IpupoaHble UCTOYHHUKHU YTIIEBOJOPOAOB (YroJib, MPUPOIHBIN Ta3, HEPTH), MPO-

6.4 JIYKTHI X nepepaboTku (OSH3MH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH
[TepBoHaYaIbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAUHEHUSIX YTIe-

6.5 pona (MerTaH, 3TaH, STHJICH, alleTHJICH, ATaHOJI, TJUIEPUH, YKCYCHas1 KucioTta). [1o-
HSTHE O OMOJOTUYECKH BAXKHBIX BEIIECTBAX: KHPaX, OENKax, yriieBoax — U UX po-
JIM B KU3HH YEIIOBEKA

7 PacuéThi:

7.1 110 (hopMyIaM XUMHUECKHUX COCAUHCHHI

7.2 Macchl (MacCoBOM) JIOJIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE

7.3 M0 XUMHUYECKHM YPaBHEHUSIM




YUYEBHO-METOANUYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O MPOLEC-
CA

OBA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI 1JI1 YYEHUKA

* Xumus, 8 kimacc/ 'abpuensu O.C., OctpoymoB WN.I"., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBemnienner»

» Xumus, 9 kimace/ I'abpuensu O.C., OctpoymoB WN.I"., Cnaakos C.A., AknronepHoe o0r1iie-

CcTBO «31aTensCcTBO ((HpOCBeH_IeHI/Ie»

METOJUYECKHUE MATEPHAJIBI U1 YYUTEJISA
Junaktuueckue matepuaisl. Xumus 8, 9 kiacc.

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/7t41837¢

Tpenaxep "O06nako 3nanuii". Xumus. 8, 9 kiacc

Bcepoccuiickue npoepounbie paboThl 8 Kitacc, XUMUS.

[IpoekTHbIe 3amaHus. Xumus. 8, 9 kiacc.

OKO BITP KUM. Xumus. 8 kiacc.

Xumus. BuptyanbHbie 1a0opaTopHbIe U IPaKTHYECKHUE PaOOTHI.

3aHUMAaTENbHBIE OMBITHL. XUMUS TO0-HOBOMY.


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