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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUU Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTAaBJICHA HA OCHOBE TpeOOBaHM K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIEro 0o0pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepaabHON pabodeil mporpaMMbl
BOCITUTAHUA U C YUYETOM KOHIICTIIIUY MPENoAaBaHusl y4eOHOTO MpeaMeTa « XUuMUsD)
B 00pa3oBaTeNbHBIX Opranu3ausax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O IEJsIX, OOIIeld CTpaTeruu
oOy4eHusi, BOCHUTaHUS W Pa3BUTHUS OOYy4YaIOIIUXCA CPEACTBAMHU yueOHOTO
peaIMeTa, YCTAHABJIUBAET 00s13aTeNbHOE IIPEAMETHOE COJZIEp)KaHHUE,
IPEAYCMATPUBAET pACHpPENEICHUE €ro I0 KiaccamM M CTPYKTYPHPOBAaHHE I10
pasienaM M TeMaMm IPOrpamMMbl IO XHMHUHU, OINPEAEIAECT KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTEepUCTUKHU COJICpKaHMs, PEKOMEHAYEMYIO
MOCJEA0BAaTEAbHOCTh HM3YYEHHUS] XUMHUU C YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKU y4EOHOrO TMpoliecca, BO3PACTHBIX
0COOEHHOCTE  O0ydaloluXxcs, OINpeAeNsseT BO3MOXXHOCTH TMpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTebHOU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakkKe TPeOOBaHMIA K
pe3yJibTataM 00yYeHHs] XUMUU Ha YPOBHE IIeJIei U3yUeHUs MpeaMeTa 1 OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENIbHON JIEATEIbHOCTH O0YyYalolmerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMSI.

3HaHUWE XUMHUHM CIY>XKUT OCHOBOM it (OPMUpPOBAHHUS MHPOBO33PEHUS
00yyJaroIerocs, ero MmpejcTaBIeHU 0 MaTepuaJbHOM €IUHCTBE MHPA, BAXKHYIO
poJib UrparoT (opMUpYEMble XHMHUEW MPEJICTABICHUS O B3aMMOIPEBPAILICHUSIX
SHEPTUU U 00 DSBOJIIOIMU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHHUS TI00aTbHBIX
po0JeM YCTOMYMBOTO PAa3BUTHS UYETOBEYECTBA — CHIPHEBOM, DHEPTETUUYECKOH,
MUIIEBON U 3KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET  peaiu3alid  BO3MOXXHOCTEW  JJII  CaMOpas3BUTUS |
dbopMUpOBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011el U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  y4eOHOH  JesTeNbHOCTH,
AKCIIEPUMEHTAILHBIX W HCCIENIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHOU JIeSITENHLHOCTH;

3HAKOMHUT CO CIenu(pUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsIa HA €UHCTBO MPUPOBI U YETIOBEKA, ABJISIETCS OTBETCTBEHHBIM
3TarnoM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroIINXCs;



crocoOCcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HaHHSAM, K IIPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
o0pa3oBaHuE O0yJaIOIUXCS.

Jlanuble HampaBlieHUs B OOYYEHMHM XHMHUHU OOECHEUYMBAIOTCA CIEHUPUKON
colepkaHusi  y4eOHOro  mMpeaMeTa, KOTOPBIA  SIBISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKH XMMHUU HA ONPENEIEHHOM dTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOT'O O0IIIEr0 0Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIONTUMUCS CHCTEMbl IMEPBOHAYAIBHBIX MOHSATHH XUMHUU, OCHOB
HEOPraHUYECKOM XHUMHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSTUN
OpraHUYECKON XHUMUHU.

CtpyKTypa coaep’kaHusl MPOTPaMMbI MO XUMHUHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 mnoaxoaa K €€ uaydyeHuro. CoJepKaHHe CKIAAbIBAETCS U3 CHCTEMBI
MOHSTUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHYECKOU
peakuun. OO0e AT CUCTEMBbl CTPYKTYPHO OpraHU30BaHbl 10 NPUHIUITY
MOCJIEA0BATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOrO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akona 1. . MeneneeBa Kak OCHOBHOI'O 3aKOHA XMMUH;

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3H;

— TpeaCTaBIeHUNA 00 BIEKTPOJUTUYECKOM OHUCCOUMAalMU BEIIECTB B
pacTBopax.

Teoperndyeckne 3HAaHMS PACCMATPUBAIOTCA HA OCHOBE OMIMPHUYECKH
NOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHSI K JPYyromMy, BBINOJNHSS (QYHKIUM OOBACHEHHS] M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHHUSI U MOJTYyUYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKON COCTABIIAIONIEH HayYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEeMHOM IPUPOAbI, LEHHOCTHOI'O OTHOIICHUS K HAy4YHOMY 3HAHUK H
METOJIaM TO3HAaHUS B Hayke. M3ydueHne XuMMHHM NPOUCXOAUT C IPHUBICUECHUEM
3HAHUW W3 paHee U3YUCHHBIX YUYEOHBIX MpeaMeToB: «OKpYyXKarolui MuUpy,
«buosnorus. 5-7 xiacce» u «Pusnka. 7 Kinacey.

[Ipu w3ydYeHMH XUMHUH TNPOUCXOAUT (QopMUpOBaHME 3HAHUH OCHOB
XUMHYECKONH HAyKH KaK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHUX
3HAaHUN — BaKHEHIIMX (PAKTOB, MOHSATHIA, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUM,
JOCTYIHBIX O00OOIIEHUIT MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAay4YHbIM METOJaM II03HAaHUS MPH HM3YYEHWU BELIECTB U
XUMHUYECKUX PEAKUUH, B (DOPMUPOBAHUM U PAa3BUTUU MO3HABATENIbHBIX YMEHHUHN U
UX T[PUMEHEHUH B Y4YEOHO-TIO3HABATEIBHOW M Yy4EOHO-UCCIEN0BATEIbCKON
JeSTEILHOCTH, OCBOCHUM NpaBUJI 0OE€30MacHOrO OOpallleHusi C BEIIEeCTBAMHU B
ITIOBCEHEBHOM KU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa30OBaHUs BaKHOE
3HauY€HUE MPUOOPENTH TaKue LEIH, KaK:

— (dopmupoBaHHEe MHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSATEIHHOMY MPUHSATHIO PEIICHHMH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTh OOy4YeHUsT Ha CHCTeMaTH4eckoe MpuoOIleHne
o0yJaronmMxcsi K CaMOCTOSATENIbHON IT03HABATEIBHON JIE€ATEIbHOCTH, HAay4YHBIM
METOJaM TMO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIUIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCciaoBHM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YyYarOITUMUCS
OnbITa PazHOOOPA3HON MAEITEbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHILIMW), MMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJOB JACSATEIBHOCTH;

— (QopmupoBanue oOmeld QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM YHCJI€ YMEHHUH OOBSICHATP M OLEHUBATH SIBJICHUS
OKPY>KaIOLIEr0 MHpA, UCIOJIb3Ys 3HAHUS U ONBIT, MOJYYEHHBbIE NMPU U3YUYECHUU
XUMHH, OPUMEHSTh HX TpPU PEHICHUH MpoOJieM B IOBCEIHEBHOM >XKHU3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBaHue y OOydaroUMXCd TYMaHUCTHUYECKUX OTHOIICHU,
NOHUMAaHUsl LEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH HSKOJIOTHYECKU
[eJIeCO00pa3HOro0 TOBEAEHUS B OBITY U TPYAOBOH JEATENIBHOCTH B IIENIAX
COXPAaHEHUS CBOETO 3I0POBBS U OKPYKAIOLIEH IIPUPOIHON CPENBL;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHMS OOIIECUYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MpO(dUis U HANpaBIEHHOCTU JajbHEHIIEro
o0yueHus.

OO0miee 4YuCIO 4YacoB, OTBEAEHHBIX JUISI H3Y4YEHUs XUMHUU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pazoBanusi, coctasisieT 136 yacos: B 8 kimacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 4aca B HEJIEINIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHava/ibHbIEe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posb XUMUM B )KU3HU 4YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemiectBa. Du3nmyeckue CBOKWCTBA BEIIECTB. ATpErarHO€ COCTOSIHUE
BeulecTB. [loHsATHE O MeTOnax Mo3HaHUs B XUMHUHU. UUCTBIE BEHIECTBA U CMECH.
CriocoObl pa3ieieHns CMECEH.

ATOMBI M MOJEKYJIbl. XHMHUYECKHE dJIEMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHE.

Xumudeckas ¢opmyna. BajaeHTHOCThP aTOMOB XHUMHYECKHX DJIEMEHTOB.
3aKkOH TIOCTOSAHCTBA COCTaBa BemecTB. (OTHOCHTENbHAs aTOMHasi Macca.
OtHocuTenbHas MOJEKyJsIpHas macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B
COEMHEHHUH.

KomnuectBo BemecTBa. Mosb. MonsipHast Mmacca. B3auMocBsi3p KOIM4ECTBA,
Macchl W 4YHCJa CTPYKTYPHBIX €IMHUIl BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COETUHEHUN.

du3nyecKue U XUMUYECKUE SIBIICHUS. XUMUUYECKasl peakius U €€ NpU3HaKU.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Knaccubukarms
XUMUYECKUX PEeaKUi (COeTUHEHNs, Pa3I0KEHU, 3aMEIICHHs], OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBUiaMu pabOTHl B JTA0OpaTOpUH U
npuémMamMu 00paIeHus ¢ JIabopaTOpHBIM 000PYAOBAaHUEM, U3YUCHUE U OMUCAHUE
dbu3uYeCcKUX CBOWCTB O0pa3lloB HEOPraHWYECKHX BEIECTB, HaOJI0ICHUE
¢usnyeckux (MJIaBjIeHUE BOCKA, TasHUE JbJa, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHWE U KOHAEHCAlMs BOAbI) U XUMHUYECKHX (FOPEHHE CBEUH, MPOKAJIMBaHUE
MEJTHOM ITPOBOJIOKH, B3aUMOJICUCTBUE Meja C KUCIOTON) SIBIICHUN, HAOII0ICHUE U
ONMHUCaHUE MPHU3HAKOB MPOTEKAHMSI XUMHUYECKUX peakiuil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMojieiicTBrE kee3a ¢ pactBopoM cosd meau (1),
U3Yy4YeHHE CIOCOOOB Pa3eNIeHHs] CMECEil: ¢ MOMOILBI0 MarHuTa, (PUIBTPOBAHUE,
BBITIApYBaHUE, TUCTUIUISALMS, XpoMaTorpadus, MpoBEICHUE OYUCTKH MOBAPEHHON
comv, HaONMIOJeHWEe U  ONUCAaHWE  PEe3yJbTAaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIEH MOJIEKYII
(IIapocTepKHEBBIX).

Baxueimue npeacTaBuTe, M HEOPraHMYEeCKMX BeleCTB

Bo3nyx — cMech razoB. CocraB Bo3znyxa. Kuciopon — sa€MEHT U mpoOCTOe
BemecTBO. HaxoknmeHune kucimopoma B Tpupojae, (U3MYECKHE U XUMHYECCKUE
cBoiictBa (peakuuu ropeHus). Okcuabl. [lpumenenue kuciopoaa. CrnocoObl



MOJIYYCHHUST KHUCIIOpoJa B J1abopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — autoTponHas MOAU(PHUKALNS KUCIOPO/a.

TenmoBoit >((PEeKT XUMUUECKON peakiUuh, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- M JIHAOTEPMHYECKHE peakuuu. TONIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, yCWJICHHE MapHUKOBOTO d((exTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocTtoe BewmecTBo. Haxoxaenue Boaopona B
npupojae, GuU3MYECKMe U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOObI
nony4deHus. Kuciorsl u comnu.

MonsipHbIii 00bEM ra3oB. Pacu€Thl Mo XUMHYECKUM YPaBHCHHSIM.

®dusnueckue CBOWCTBAa BOAbl. Boma kak pactBoputenb. PacTBOpEI.
HacellieHHbIE M HEHACBHIIIEHHBIE PAaCTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10415 BellleCTBa B pacTBOpE. XMMHUUECKHE CBOMCTBA BOAbl. OCHOBAHUS.
Posie pacTBOpOB B mpupoje M B KHU3HU 4enoBeKka. KpyroBopor BoAbl B mpUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccudukanus Heopranumdeckux coenunenuit. Oxcuanl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyromue (OCHOBHBIE, KHUCIOTHBIC, aM(pOTEpHbIE) U
HecosneoOpasyronme. Homenknatypa oxcunoB. Dusnueckue M XUMHUYECKHE
cBomcTBa OKCUAOB. [lonydueHne okCuaoB.

OcHoBanusa. Knaccubukanuss ocHOBaHUM: IMENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. DPU3NUECKHME W XMMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonmydeHne ocHOBaHUM.

Kucnorel. Knaccudukanus kucior. HoMenknatypa kuciaor. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Pan aktuBHOocTM MetaimioB H. H. bekerosa.
[TosmmyyeHnne Kucnor.

Comun. Homenknarypa coneil. @uznyeckrue U XMMUYECKUE CBOICTBA COJIEH.
[Tomyyenue counen.

I'enernueckas cBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUM.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJEPKaHUsI KUCIOPOJa B BO3IYXE, IMOJyUYECHHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOWCTB KHUCJIOpPOJAA, HAOJII0JEHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
IpPEeKpalieHusl TOpeHHs (MmoXapa), O3HAKOMJIEHWe C oOpasllaMh OKCHIIOB U
OTMHUCAaHUE WX CBOWCTB, MOJy4eHUE, COOMpaHUE, pACIO3HABAaHUE M H3Yy4YCHUE
CBOWCTB BOjiopojia (TopeHue), B3aumoJeiictBue Bojgopona ¢ okcuaom meau (1)
(BO3MOKHO HCIOJIb30BAaHUE BUICOMATEPHUAJIOB), HAOMIOJACHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBaHHE OCOOCHHOCTEM PACTBOPEHMS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTHIO, IPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHOMN
MacCOBOM J0JIEl pacTBOPEHHOIO BEILIECTBA, B3aWMOJICUCTBUE BOJBI C METAJUIAMHU
(HaTpeM ©  KaibleM) (BO3MOXXHO HCIIOJb30BaHUE BUIEOMATEpPUAIIOB),



UCCJICIOBAaHUE OOpa3IOB HEOPTaHWYECKUX BEIIECTB PA3MYHBIX KIIACCOB,
HaOJII0ICHNE U3MEHEHUs OKPAaCKH MHAWKATOPOB B PACTBOPAX KUCIOT U LIEIOYEH,
uzyuyeHue B3aumozeiicTBusa okcuga menu (ll) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIOT C MeTajulaMHd, pPeakUWil HEeUTpaln3aluy, IMOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAaHUM, BBITECHEHHWE OJHOTO METajlyla JAPYTMM M3 PACTBOpaA COJIA, PELICHUE
SKCIIEPUMEHTANBHBIX 3a7a4 N0 TeMe «BaxHelmme Kiacchbl HEOPraHUYECKUX
COCIMHEHUN.

Hepuoanyecknii 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
nemeHToB JI. U. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAasl CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble MOMNBITKM KiIacCUPUKAMKA XUMHUUYECKHX 3JeMeHTOB. [loHsitue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJIIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEPHBIEC OKCUIBI
U TUAPOKCHUJIBL.

[Tepuoanueckuii 3akoH. [leproauyeckas cucreMa XMMAYECKUX 3JIeMEHTOB /1.
N.  MenneneeBa.  Koporkomepuonnas W JJIUHHONEpUOAHAs  (HOPMBI
[lepnoguueckoit cucteMsl xuMuueckux anemeHToB /. Y. Menneneesa. [leprnonsl
u rpynnbl. DPusnyeckuil CMBICI NOPAAKOBOIO HOMEpa, HOMEpPOB IIEpUoOaa HU
TPYIIBI 3JIEMEHTA.

Crpoenue atromoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000JO0YEeK aTOMOB TepBbIX 20 XMMHYECKHUX DJIEMEHTOB
[lepuomnueckon cucrembl JI. U. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUs paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYINaM U NEPUOAAM.

3nauenue [lepunoanueckoro 3akona u [lepuoan4ecKkoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB ISl Pa3BUTHsS HAayku W npakTuku. J[. M. MeHneneeB — yd€HbIM U
rpaXkJaHVH.

Xumuyeckasi cBs3b. KoBajneHTHass (moJyisipHass W HEMOJISIpHAsl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAsI CBA3b.

Crenenp  okucieHusi.  OKHCIATEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Ipouecchl okuciieHns: 1 BOCCTaHOBNEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe oOpas3loB BEIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCUJA LHMHKAa C pPAcTBOpPAMHU KHUCIOT M WIEJIOYEH, MPOBEICHHUE OIBITOB,
WJUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIHI
(ropeHue, peakliiy pa3ioKeHHs], COEAUHEHU).

Mescnpeomemmnoie ceasu



Peanuzanust MeXOpeaMETHBIX CBSI3€M MpU M3YyYEHHMM XMMHHM B 8 Kiacce
OCYILIECTBIISIETCA 4YE€pPEe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHATUM, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMH JJIsI OTJICIbHBIX MTPEAMETOB
€CTECTBEHHO-HAy4YHOI'O ITUKJIA.

OOmre ecTeCTBEHHO-HAYYHbIC TOHATHS: HAy4YHBIM (pakT, TUIOTE3a, TCOpHS,
3aKOH, aHaJIW3, CHUHTE3, Kiaccudukamus, NEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

dusznka: Marepus, aTroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, WOH, HYKIIH],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUUYECKUN 3apsl, BEIIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEIUYUHBI, €IUHUIIBI
MU3MEpPEHUS, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKONAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYeCKasl peaKkuusi

[lepnoanueckuit 3akoH. [leprnognyeckas cucreMa XMMUYECKUX JJIEMEHTOB /1.
N. Menneneea. CtpoeHue aromMoB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MNEPUOAOB, Kaausd, KaJIblUd M UX
COCIMHEHU B COOTBETCTBHM C IIOJIO)KEHHEM »HJIEMEHTOB B Ilepuonnyeckon
CHUCTEME U CTPOCHUEM HX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanuss m1 HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XUMHYCCKUE
CBOMCTBA BELIECTB, OTHOCSUIMXCA K pa3JIMYHBIM KJIacCaM HEOPraHuYeCKUX
COEJIMHEHUI, TeHETUYECKas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanys XuMAdecKuX peakifii o pa3IndHbIM MpHU3HAKaM (110 YHCITY
U COCTaBy YYacTBYIOUIMX B pEAKIUHU BELIECTB, MO TemiaoBomy 3ddexry, mno
W3MEHEHUIO CTENEeHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, IO OOpaTHUMOCTH, IO
y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKHE
YPaBHEHHS.

[TonsiTie o ckopoctu xumMuueckoil peakiuu. [loHsitTue 00 00OpaTUMBIX H
HEOOPATHUMBIX XUMUUYECKUX peakiusix. [IoHATHEe 0 TOMOTEHHBIX M IeTepPOTeHHBIX
peakuusax. llonarue o karanmmse. [lonsTue 0 xumuyeckom paBHoBecuu. MakTopsl,
BIIUSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUMU M TOJIOKEHUE XUMHUYECKOIO
paBHOBECHS.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ pEaKIMK,  AJICKTPOHHBIM  OaslaHc
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKIuu. CocrtaBiieHue ypaBHEHUM



OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIHM C  HMCIIOJIB30BAHMEM  METOJA
3JIEKTPOHHOrO OajaHca.

Teopus 2MEKTPOTUTUUECKON AUCCOIUAIMN. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHMCCOLMALMU BEMIECTB C PA3JIMYHBIMA BUJIAMU
xumMudeckon cBszu. CreneHs aucconnanuu. CUIbHBIC U CIA0bIE JIEKTPOJIUTHI.

Peakuuu nonHoro oomeHa. Y clioBUs NMPOTEKaHUSI peaKlMii HOHHOTO 0OMEHa,
IOJIHBIE M COKpall€HHbIE HMOHHBIE YpaBHEHUs peakiui. CBOWCTBAa KHUCIOT,
OCHOBaHMM W COJEH B CBETE€ TMPEJACTaBIEHUNH 00 IIEKTPOIUTUUYECKOM
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHSATHE O TUAPOIU3E COTICH.

Xumuueckuu IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAIJIOB W HEeMeTasioB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xopuma Hatpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKInu
OT BO3JICUCTBUS paA3IUUHBIX (DAaKTOPOB, HCCIEIOBAHUE JJICKTPOMPOBOTHOCTH
pacTBOpOB BEUIECTB, MpoOLEcca AUCCOUMALMM KHUCIOT, WLIEIOYEed U COJeH
(BO3MOKHO  HCHOJB30BAHME BHUACO MaTEPHANIOB), IMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  MPOTEKaHUsT  peakuuit HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPHUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakiuu paszioKEeHHs, COSTUHEHHU), PACITIO3HABAHWE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX PEAKIMA HAa HOHBI, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmias xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHue M (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTCHOB. XHWMHUYECKME CBOMCTBA HAa MPUMEPE  XJoOpa
(B3aUMOJICHICTBME C MeETaJlaMd, HEMeTaJJlaMH, Ilejo4aMu). XJIOPOBOJOPOI.
ConsiHast KHCIIOTa, XMMUYECKHE CBOMCTBa, MOJydeHUE, npuMmeHeHue. JleiicTBue
XJIOpa M XJOPOBOJOPOAA HA OPraHM3M YeJOBeKa. BaxkHeWlmme XJIOopuabl U UX
Hax0XJICHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3aeMeHTOoB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHn okucieHus. CTpoeHue u (pu3myecKkue CBOMCTBA
MPOCTBIX BEHIECTB — KUCIOPOJa U CePhbl. AJIIOTPOIHBIE MOAU(PHUKAIIUN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa ceprl. CepoBOmOpOJ, CTpoeHHE, (HU3HYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTAaBUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, @Qu3nueckue U XHUMHYECKHE CBOMCTBa (00mIME Kak
OPEACTaBUTENS KJacca KHUCIOT W cheuupuyeckue). XHUMUYECKHE pEeaKIuH,
JeXalle B OCHOBE MPOMBIIUICHHOTO CHoco0a MOMYYEHUSI CEpHOM KHUCIIOTHI
[Ipumenenue cepHoil KUCIOThI. COIM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKIIHS Ha



cynbdar-uon. Haxoxnenue ceppl m €€ COSAMHEHW B TpUpoae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIONIEH Cpeabl COEAUHEHUSIMU Cephbl (KUCIOTHBIC JOXKH,
3arps3HEHHE BO3lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEAOTBPAIICHUSI.

O6mras xapaktepuctuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHHUS. A30T, pacCIpOCTpPAaHEHUE B MPUPOJE,
dbu3nyeckre U XuMU4YecKkue cBorcTBa. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre 1 XUMUYECKHUE CBOMCTBA, MoJlydeHue u npumeHenne. Coam aMMOHMS,
uXx (U3NYEeCKue U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOoJIydeHHe, (HU3NYECKUe WU XUMUYECKUE
CBOMCTBa (00OIIME Kak MPEACTaBUTENS Kjacca KHUCIOT U crhenuduyueckue).
Hcnons3oBaHue HUTPATOB M COJEM aMMOHUS B KayeCTBE MMHEPATbHBIX
yno0peHuil. XuMrU4YecKoe 3arps3HeHUe OKPYIKAIOIIEH Cpelbl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIW, 3arpsA3HCHHE BO3AyXa, MOYBBI W BojoéMoB). Docdop,
auioTponHeie Moaudukauu docdopa, PuU3MUECKUE U XUMUYECKHE CBOICTBA.
Oxkcun docdopa (V) u bochopnas kucinota, pu3nIecKre U XMUMHUIECKHUE CBOMCTBA,
nonyyenue. McnonszoBanue GocdaroB B Ka4eCTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapakrtepuctuka 31aeMeHTOoB IV A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapakTEepHbIE  CTENEHU  OKHUCJICHHUS.  YTIEepoJd,  aJUIOTPOIIHbIC
MOIU(UKALIMKM, PACIPOCTpaHEHUE B TNpUpojae, (PU3MYEeCKUe U XUMHYECKUE
cBoiictBa. AncopOuusa. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoaa, ux
dbu3uyeckue M XUMUYECKHE CBOWMCTBA, JIEMCTBME HA JKUBBIE OPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHEe. DKOJOTHYECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHIIOM
yraepoga (IV), rumore3a rino0anbHOrO TOTEIUIEHUS KJIMMaTa, IMapHUKOBBIN
addexr. YroapHas KUCIOTa U €€ COoNM, UX (PU3HYECKUE M XMMUYSCKHE CBONCTBA,
nojxyyeHue W TnpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIECHHOCTH M CEJILCKOM
XO3SIMCTBE.

[TepBoHavYaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yrieposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJI, TJIIEPUH, YKCYCHAs KHUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, HedTb),
IPOAYKTHI UX TMepepaboTku (OCH3UH), UX POJIb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTHe 0 OMOTOTUYECKH BXKHBIX BEIIECTBAX: KUpaX, OeNKax, yriieBoJax — U UX
posii B OKM3HM 4eloBeka. MarepuaibHOoe €IMHCTBO OpPraHUYeCKUuX W
HEOPTraHUYECKUX COEJIMHEHUM.

Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOWCTBA, IMOIy4YEHUE U
npuMenenue. CoenuHeHuss KpeMHusi B mpupone. OOuue mnpeacTaBieHus o0
okcune kpemaus (IV) u kpemuueBoil kuciore. CUIMKAThI, X HCIOJIL30BaHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelllline CTpoOUTeNIbHbIE MaTepuaibl: KEpaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *ene300eToH. IIpobiemMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuu IKCnepumenm:

U3y4YeHHEe 00pa3I0OB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOM KHCIIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPHUI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TIPOTEKAaHMs, OMBITHL, OTpaxkaromue (U3NYECKHME M XUMHUUYECKHUE CBOMCTBA
raJIorT€HOB M WX COEJWHEHHMH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE ¢ oOpa3naMu XJIOPUAOB (TajJOTr€HUIOB), O3HAKOMJICHHE C
oOpa3uamMu ceppl W €€  COCNMHEHUAMU  (BO3MOXKHO  HCIOJIB30BaHUE
BUJIEOMATEPUAIIOB), HAOJIIOJEHUE Mpoliecca OOyIJIMBaHUs caxapa IoJ JeHCTBUEM
KOHLICHTPUPOBAaHHOM CEPHOM  KHUCJIOTBI, H3yYEHHUE XHUMHUYECKHUX CBOWCTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, MPOBEICHNE KAaYeCTBEHHOM PeaKIMu Ha CyJbdat-
HMOH U HaOIIOJeHHe MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJICHHE C (U3NYECKUMU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHHH (BO3MOXXHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX M (oCchHOPHBIX yA0OpEHUM, MOTyUYEHHE,
coOupaHue, pacrno3HaBaHME€ M U3YYCHHUE CBOWCTB aMMHUakKa, MpPOBEJCHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U ¢dochaT-uOH U U3yUYECHHE NPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOIEUCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO UCIOJIb30BAaHUE  BUJEOMATEPHAIIOB), U3yUYCHHE Mozenen
KPUCTAJUIMUECKUX PEmETOK anmasza, Trpadura, dynepeHa, O3HAKOMIICGHHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojlydeHue, coOUpaHue, paclio3HaBaHUE U H3yuyeHUeE
CBOMCTB YTJIEKUCIOTO ras3a, MPOBEICHHE KAa4eCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHbl WU H3y4YEHUE TNPU3HAKOB HX TMPOTEKAHUsS, O3HAKOMJIEHUE C
OPOAYKIIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3aj1ad 110 TeMe «BakHelIme HeMeTaJUIbl U UX COSIAUHECHUS.

MeTaJuibl 1 KX COCIMHEHUS

OO0uras xapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — META/NIOB HA OCHOBAHUU
ux TmnonoxeHus B llepmoamdeckon cucreMe XuMHUecKHx diaeMeHtoB [l W.
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHE METAUIOB. MeTalndeckasl CBsi3b U
METAJUIMYECKass ~ KpPUCTAJUIMYeCcKas  PemeETKa.  DJIEKTPOXUMUYECKUH  psA
HaIpsHKeHU MeTamuioB. @U3nueckue U XMMHUYECKUEe CBOMCTBa MeTaiuioB. OO0mue
crnocoObl ModyyeHuss MeTauioB. [loHsATHE O KOpPpO3UM METaIOB, OCHOBHBIE
crocoObl 3amuThl X OT Koppos3ud. CrjaBbl (CTallb, YyTyH, AIOPAIIOMUHUM,
OpoH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIINICHHOCTH.

[lenounble MeTaiIbl: MoNoXkeHue B llepuognyeckoil cucreMe XMMUYECKUX
anemenTtoB JI. M. MenzaeneeBa, CTpo€HUME HUX aTOMOB, HAXOXIEHUE B IIPUPOJIE.
duznueckre U XMMUYECKHUE CBOWCTBA (Ha mpuMepe Hatpus U Kamus). OKcuibl u



TUAPOKCUIBI HATpusi W Kaius. [IpuMeHeHHe IIEeNOYHbIX METAIOB U UX
COEJIMHEHUU.

IllenouyHO3eMeENbHBIE METAJIbl MAarHMM M KaJdblUK: IIOJOKCHHE B
[lepuonnueckon cucreme xumudeckux snemeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXO0XJIeHHE B Ipupojie. Pu3ndeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanblus. BaxHelmue coequHeHHs Kalblusg (OKCHJA, THUIPOKCU[, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmroMuHUN: nosioxeHue B [lepuoandeckoi cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOE€HUE aToMma, HaxOXJeHHE B Ipupone. Pusnyeckue u
XUMUYECKHE CBOWMCTBA aTlOMUHUA. AM(POTEPHBIE CBOMCTBA OKCUIA U THAPOKCHAA
ATIOMHUHUS.

Keneso: monoxenue B [leppuoanyeckor cUCTEME XUMUYECKHUX JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHME aToma, HaxXOXKIAeHHWE B mnpupone. dusznueckue u
XUMUUYECKHE CBOMCTBA xene3a. OKCuIbl, THApOKCU bl U conu xenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJIyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHME ¢ oO0pa3llaMd METAUIOB U CIUIaBOB, UX (PU3NUECKUMU
CBOMCTBAMHU, U3YUYEHHME  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOJEUCTBUS OKCHUIA
KalbllUsl W HATpPUS C BOJOW (BO3MOXKHO HCIIOJB30BaHUE BHUIEOMATEPUATIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeEJe3a B KUCIOPOJIE
(BO3MOXKHO  KCMOJIb30BAaHUE  BUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MAarHWs, KajblUs, allOMUHUS, LIMHKA, >Kelie3a
(1) u xenesa (1), mequ (1), HaOMIOACHME W ONMCAaHUE MPOIIECCOB OKPAITHBAHHSI
JJaMEHM MOHAaMU HaTpus, Kalusg U Kaiablud (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(DPOTEPHBIX CBOMCTB THMAPOKCHAA ATFOMUHUS
Y TUAPOKCUJA IMHKA, PEUICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 Mo TeMe «BaxHerlme
METaJUIbl U KX COEUHEHUS.

XHMHUS ¥ OKpPY:KaLIas cpeaa

BemecTtBa n Marepuanibl B IOBCEJHEBHOW JKM3HU YeJIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuil B ObiTy. IlepBas momoib mnpu
XUMHUUYECKUX 05KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarollehd cpenbl (MpeaenbHas JOoMyCcTUMast
KOHIIeHTpaius BeulecTs, aanee — [1JIK). Pons xuMuu B penieHnn 3KoJI0ruyecKux
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3yueHHEe OOpaslloB MATepUaNIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmuvle ceasu



Peanuzanust MeXOpeaMETHBIX CBsI3€M NMpU M3yYeHHMM XUMHUM B 9 Kiacce
OCYILIECTBIISIETCA 4YE€pPEe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHATUM, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMH JJIsI OTJICIbHBIX MTPEAMETOB
€CTEeCTBEHHO-HAYyYHOT'O ITUKJIA.

OOme ecTeCTBEHHO-HAyYHbIC MOHATHS: HAY4YHBIM (hakT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KilaccuPukaius, MepUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMapPHUKOBBIN
3¢ dexT, TEXHOTOTHS, MAaTEPHAITHI.

dusnka: Marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKJIHU]I,
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, JJICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYTIPOBOJTHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHHE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIINUECKas
peméTKa, CruiaBbl, (PU3MUYECKUE BEIWYUHBI, €IUHUIIBI U3MEPEHUS, KOCMHYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
ya00peHusl, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, ITUTATEIbHbBIE BEIICCTBRA.

I'eorpagusi: armocdepa, rugpochepa, MHUHEpATbI, TOPHBIE MOPOJBI,
MOJIE3HbIEC NCKOMAeMbIE, TOTUIUBO, BOJITHBIE PECYPCHI.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yNbTAaThl OCBOEHUS MPOTrPpaMMbl OCHOBHOI'O OOUIETO
oOpa3oBaHMsI JOCTUTAKOTCS B XO€ OOYy4YeHMs] XMMMHM B €IMHCTBE y4eOHON u
BOCIIUTATEJIbHON JEATEIIBHOCTH B COOTBETCTBUU C TPAIAULMOHHBIMA POCCUNCKUMU
COLIMOKYJIFTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSMH, IPUHATHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT MpoleccaM
CaMOII03HaHUs1, CAMOPA3BUTHUS U COLUAIM3ALMH 00YYaIOIINXCS.

JIM4HOCTHBIE  pPE3yJbTaThl ~ OTPAXKalOT  TOTOBHOCTH  OOYyYaroOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUU W
pacLIMpPEHHE OIBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YaCTH:

1) maTpHOTHYECKOTO BOCTIMTAHMS

LIEHHOCTHOI'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEAUIO, TTOHUMAHHS 3HAYECHUS XUMHYECKOM HAayKH B JKU3HU
COBPEMEHHOr0 OOLIeCTBa, CIOCOOHOCTU BIAJETh JOCTOBEPHON MH(popMainuel o
NEPENOBBIX JOCTH)KEHHMSIX W OTKPBITHUSAX MHPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOpPMax MW MpaBUiIaX MEKINYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEOBaTEIbCKOM, TBOPYECKOM M Jpyrux  BUAAX
NEeSATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPA3HOM COBMECTHOW JEATENBbHOCTH MNpHU
BBINIOJTHEHUHM Y4EOHBIX, IO3HABATEJbHBIX 3a]a4, BBIIOJHEHUM XUMHUYECKHX
AKCIIEPUMEHTOB, CO3JaHUH YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aHMOIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpOLIECCE€ OTOM Y4eOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHMBATb CBOE IIOBEJIECHUE WU IIOCTYNIKM CBOMX TOBApUILEH C IO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 O3HAHMSIL:

MHUPOBO33PEHYECKHUE TIPEJICTABICHUS O BELIECTBE M XMMHUYECKOW PEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIIOLINE
OCHOBY JUIsl MIOHUMAaHMsI CYIIIHOCTH HAayYHOM KapTUHBI MHUpa, MPEACTaBlIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUSA IIPUPOIBI, B3aUMOCBS3IX 4YEJIOBEKa C
IPUPOJHON CPESOM, O POJIM XMMHH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

NIO3HABaTEJIbHbIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAMMBIC IsI OOBSICHEHHS HAOJI0JIaeMBIX IPOIECCOB U SIBJICHUH,
MO3HABATENIbHOM, MH(POPMAIMOHHON U YHTATENbCKOM KyJNbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM palOThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHUI0O M TIO3HAHWIO, JTIOO03HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K €aMOOOpa30BaHUIO, MPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSTETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH W YPOBHS OOYYECHHS B
JlaTbHEHIIIEM;

4) dbopMupoOBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBIN 00pa3 >KU3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUATHE BPEIHBIX MPUBBIUEK (YHIOTPEOIEHUS alIKOroJisi, HApPKOTUKOB, KYpEHHs),
HEOOXOJAUMOCTH COOJIOJEHUsT TpaBWil O€30MaCHOCTH TMPU  OOpallleHuu C
XUMUYECKUMH BEIIECTBAMH B OBITY M peajbHOM JKU3HMU;

5) TpyA0BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO TPOodeccuii U Tpyia pa3IuyHoro poja,
yBaXEHUE K TPYAY U pe3yibTaTamM TpPYIOBOW NEATEIbHOCTH, B TOM YMHCIIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHMUA MO XUMHUH, OCO3HAHHBIA BBHIOOD
WHIMBUAYAJIbHOU TPAECKTOPUHU MPOJIOJKEHUSI 00pa30BaHUsl ¢ yUETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodecCuOHaIbHOU AESTEIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJIaliTUPOBATHCS B MPO(EeCCUOHATBHOU Cpe/Ie;

6) 3K0J10rH4ecKOr0 BOCITUTAHUSI:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KaK HCTOUYHHKY
U3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE EHHOCTU 3I0POBOTO U
O0e3zomacHOro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYIeCKOMYy M TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
paBUJI 0€30MMaCHOTO MOBEICHUS MIPU padOTe C BEIIECTBAMU, & TAKXKE B CUTYAIHSX,
YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIOJCH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUSA, TOJy9aeMble MPH N3YYCHUH XUMUH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOLIEH IMTPUPOIHON CPEAOU, JIs TOBBIIEHUS
YPOBHSI  SKOJOTUYECKOW KYyJIbTYpPhl, OCO3HaHHUS TJ00aNbHOTO  Xapakrepa
AKOJOTMYECKUX MPOOJIEM M IMyTeHd HMX pEelIeHUs MOCPEICTBOM METOJOB XHUMHUHU,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe weTanpeaMETHBIX PE3YIbTATOB BBIIEIAIOT 3HAYUMBIE IS
dbopMUpOBaHUSI MHUPOBO33PEHUsI OOIEHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIIUI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MIpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ITUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O HETOCTHOU



HAyYHOW KapTHMHE MHpA, U YHUBEpPCalIbHbIC YUeOHbIE NeWCTBUS (IT03HABATEIBLHBIC,
KOMMYHUKATHUBHBIE, DPETYJISTHBHBIE), KOTOpPbIE 00ECIEUMBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO M OCYILIECTBIECHUIO Y4EOHOMU
NEATEIIbHOCTH.

Io3HaBaTe/ibHBbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue aeiicTBUs:

YMEHHUS HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TP OCBOCHHUHU
3HAHUW: PACKPBIBATH CMBICT XUMUYECKHX MOHSATUN (BBIACIATh UX XapaKTEpHbIC
MpPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JAPYTMMHU THOHSATHUSMH), HCIOIb30BaTh
MOHATUS JJIs1 OOBICHEHUS OTNIENIbHBIX (PAKTOB U SIBJICHUM, BHIOUpPATh OCHOBAHUSI U
KPUTEpPUH ISl KIACCU(UKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX DPEaKIUH,
yCTaHABJIMBATh MPUUMHHO-CIICJICTBEHHBIE CBA3M MEXIAY OOBEKTaMU H3yUCHHS,
CTPOUTH JIOTUYECKUE PACCYKJCHUS (MHIYKTUBHBIE, JE€TyKTUBHBIC, IO AHAJIOTHH),
JieJaTh BHIBOJIBI M 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUS TOHATHS (NpEAMETHbIE U
MeTarnpeJMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMble B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTIbHBIEC TTPEACTABICHUS —
XUMHUYECKUN 3HaK (CHUMBOJ JJIEMEHTAa), XuUMHUueckas (opMyna M ypaBHEHHUE
XUMUYECKON PEeaKIUu — MPU PEHICHUH Yy4eOHO-TT03HABATENbHBIX 33/1a4, ¢ YYETOM
ATUX MOJIENIbHBIX MPEJICTABICHUIN BBISIBISATh U XapaKTEPHU30BATh CYIICCTBEHHbBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHii,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJCTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3yUaEMbIX MIPOIIECCAX U SBJICHUSX.

ba3oBble ucciaenoBareJbCcKue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXe B KayeCTBE OCHOBBI Mg (OPMUPOBAHUS THUIIOTE3BI IO
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allud U IPOBEACHUIO
YYEHMUYECKUX HKCIIEPUMEHTOB, YMEHUE HaOMoIaTh 3a XOAOM IIpolecca,
CaMOCTOATENbHO MPOTHO3UPOBATH €0 pe3yibTaT, (opMyJIupoBaTh 0000IIECHUS U
BBIBO/IbI 110 PE3yJbTaTaM MPOBEAEHHOIO OMBITA, UCCIECIOBAHUS, COCTABIATh OTYET
0 IpoJIeTaHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, aHAIU3UPOBATH M HWHTEPIPETUPOBATH HWHGOPMAIIUIO
Pa3IUYHBIX BUJOB U (HOPM MPECTABICHUS, MTOIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocodbusi, pecypcbl MHTepHeTa), KPUTHUUECKH OIEHUBATh MPOTHUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(OPMAIIHIO;



yMEHUE TPUMEHSATh Pa3MYHbIC METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX IS BBIMOJTHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 ONMPENeIEHHOTO THIla, MPUOOPETEHNE OIbITa B
0o0JaCTH  UCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYPON aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENbHO BBIOMpPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIMU U
WLUTIOCTPUPOBATh pelIaeMble 3a/Jadll HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu hopmMamu rpaduKi U UX KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaTh B TIpolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBa W TPAHCIOPTa HA COCTOSIHME OKpYXKarouled MNpupoaHOn
Cpelbl.

KoMMyHHKaTHBHBIE YHHMBeEpPCAJIbHbIE YUeOHbIe TelCTBUS:

yMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ€ Juanora W (WIh) JIUCKYCCHH) TIO
CyliecTBy  oOcykmaemMoil  Tembl, (OpPMYJIUpPOBaTh CBOM  MPEIIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS IPEJIOKEHHON 3a/1a4;

YMEHHsSI  TPEACTaBIsATh  TMOJYYCHHBIE  PE3yNbTaThl  MMO3HABATEIHHOU
NEATETPHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUIO
PE3yIbTATOB BBIMOJHEHUSI XMMHYECKOTO JKCIIEPUMEHTa (J1a0OpaTOPHOTO OIIbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO ITPOCKTA);

yMEeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
NO3HABATEIbHOM M MCCIENOBAaTEIbCKOM  JACATENBHOCTH  MPU  PEILICHUHU
BO3ZHMKAIOIIMX TPOOJEM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB M COTIACOBAHUS
no3unuid (00CyXaeHUsl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JCHCTBHUH, OIpeneleHHe KpPUTEpPUEB IO OILIEHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PerynsiTuBHbIE YHMBepcaJbHbIEe YUeOHbIe 1elCTBUSA:

YMEHHE CaMOCTOATEIbHO OMNPEACNATh LENHU JEATEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BEIOUpATh Hanbosiee 3PEeKTUBHBIC CITOCOOBI pelIeHUs] YIYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOATENIbHO COCTAaBJISATh WJIH KOPPEKTUPOBATH
MPEJIOKEHHBIM AITOPUTM JEUCTBUM NPU BBINOJHEHWH 33JaHUMA C Y4ETOM
TIOJIYYCHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHIX,
OLICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yjbTara 3asBICHHOW LU, YMEHUE
UCIIOJI30BATh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaraeMble B YCJIOBUH 3aJaHUM.

INPEJAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOEHUIO 0053aTE€IbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOM (enepanbHON paboyeil mporpaMMon,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIIMMHUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI



NeHUCTBUH, crenuuUecKue JJIsd IPeAMETHOH o00JacTd  «XHMUS», BHJIBI
NEATeIbHOCTH 1O  MOJYYEHWI0 HOBOIO  3HAaHWS, €ro HUHTEpIpeTalnH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYaIIUSIX.

K xonmy oOyuenus B 8 kjacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIITUXCSI YMEHUM:

e PACKpBIBaTh CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHMI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi 10151 XUMUYECKOTO JIEMEHTa B COSAMHEHNUH, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasi PeaKiusi, KiacCU(UKAIMs pEeakiui: peakiuu
COCIMHEHUSI, PEaKIMU PaA3JIOKEHUS, PEAKIMU 3aMElICHUs, peaKIuu
00OM€Ha, 7K30- U 3HJIOTEPMHUYECKUE PEAKIINH, TEIII0BOU 3((PEeKT peakuumy,
AIpO aToMa, JJIEKTPOHHBIA CIJIOM aroma, aroMHas OpOUTallb, PaaAUyC
aToMa, XUMHUYECKasl CBS3b, MOJISIPHASA W HEMOJISpPHAs KOBAJICHTHAsl CBSA3b,
VWOHHAsl CBS3b, NOH, KATUOH, aHWOH, PacTBOp, MAaccoBas JOJs BEHIESCTBA
(mpolieHTHAsI KOHIIEHTpAIlUsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHSATUH H
MPUMEHSATh 3TU MOHATHUS MIPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;

e HCHOJIb30BaTh XUMHUUYECKYI0 CHUMBOJUKY JJISI COCTaBiieHUs (popmyin
BELIECTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e ONpEAENATh BAaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUU Mo
dbopmysiamM, BHJ XMMHUYECKOM CBSI3M (KOBaJlGHTHAasi W HMOHHAs) B
HEOPTaHUYECKUX COECAUHEHHUSX;

e packpbeBaThb cMbIca Ilepuognueckoro 3akona J[. WM. MeHnnaeneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOAUUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX AJIEMEHTOB OT UX MojoxkeHus B [lepuogmueckoil cucreme,
3aKOHOB COXPAaHEHHS MacChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHA ABOTrajpo;

e OMNWCBHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoauueckoit
CUCTEMBbl XHMMHYECKHMX OJJEMEHTOB: pa3jauyaTh [OHATUS «IJIaBHAs
noarpynmna (A-rpymma)» u «mobounas noarpynna (b-rpymnmna)», maneie u
OOJIbIIINE TEPUOMbI, COOTHOCUTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabnuue «llepuonuueckass cucrtema Xumudeckux »dnemeHToB [ U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sipa, 001Iee YrcCiIo dJIEKTPOHOB
U pacrpeesieHue UX Mo 3JEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIUX B PEAKIMHU
BEIIECTB, MO TETUIOBOMY (P deKTy);

XapakTepru3oBaTh (OMHUCHIBATh) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/asl OMMMCAHUE TPUMEpPaMU MOJICKYIISIPHBIX
YPABHEHHM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUUYECKUX IIpEBpallleHuid B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O W MOJSIDHYIO  MaccChl
BCII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »dJIeMEHTa 10 ¢dopMyIe
COCJIMHEHUSI, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
[0 YPAaBHEHUIO XUMHYECKOW PEaKInu;

MPUMEHSATHh OCHOBHBIE OINEpAlMU MBICIUTEIBHON JEATETbHOCTH — aHAINU3
U CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CUCTEMATU3aIuI0, KiacCU(UKAIIUIO,
BBISIBJICHUE TMPUYUHHO-CICACTBEHHBIX CBSI3€M — JJIsI M3y4YEHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIM, eCTECTBEHHO-HAyYHbIE METO/bI
MO3HAaHUSI — HaAONIOJCHHE, W3MEpEHUe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CJIEIOBaTh  MpaBWIaM  TOJb30BAHUS  XUMHUYECKOM  TOCYIIOM U
7abopaTOpHBIM 00OpPY/IOBaHHEM, a TaKXKe TMpaBUJiaM OOpalleHHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJIYYECHUIO W COOMPAHHIO
razoo0pa3HbIX BEHIECTB (BOJAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
PacTBOPOB C OMpPEAEIEHHON MaccOBOW J0Jied PacTBOPEHHOIO BEIECTBA,
MJIAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHl MO
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MMOMOIIBI0 HHIUKATOPOB
(;makmyc, dheHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoniy oOyuenus B 9 Kkiacce npeaMeTHbie pe3ybTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YJAFOIIINXCS YMEHUMN:

PacKpbIBaTh CMBICH OCHOBHBIX XWUMHUYECKHMX NOHATHUW: XUMHYECKUAU
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJIEHHS, XUMUYECKasl peaKlus, XUMUYEeCKasl CBs3b, TEIUIOBOM 3PQeKT
peakuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, 3JEKTPOIUTUYECKAS] NHUCCOLMAIMSA, PEAKIUH HOHHOTO
oOMeHa, KaTaliu3arop, XWMHUYECKOE paBHOBecHE, OOpaTUMbIe U



HEOOpaTUMBIE PEAKIMK, OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKUCJIEHHWE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM()OTepHOCTh, XUMHUYECKasl CBS3b (KOBAJEHTHAs, MOHHAs,
MeTajuIhyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us MEeTaljIoB,
CIUIaBbl, CKOpPOCTh XHUMHYECKOW peakUHuH, TMPEeaeTbHO JOIMyCTUMas
koHuenTpauus [1/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
MPUMEHSATH 3TU NOHATHUS IPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (HOpMYI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHUX PJIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
OnpeAenéHHOMY KIJIAcCy COEOUHEHH 1o ¢dopMyliaM, BHJI XUMHUYECKOU
CBA3M (KOBaJE€HTHAs, WOHHAsg, MeETaNIMYecKas) B HEOPraHMYECKUX
COEIIMHEHMSIX, 3apsj MOHA MO0 XMMUYECKOM (opMylie, XapaKTep Cpelibl B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX COEAMHEHUM, THUIl KPUCTAILUIMNYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpbiBaTb cMbIci [lepuonnueckoro 3akona J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHWMaHHWE: OIUCHIBaTh W XapaKTEPHU30BaATh
tabnuunyio Gopmy [leproanueckold CUCTEMbl XHMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUA «TJaBHasg noxarpynma (A-rpynma)» U «1no0o4yHas
noarpynmna (b-rpynma)», manesie U OOJbIIME TEPUOABLI, COOTHOCUTH
0o003HaYeHUsI, KOTOpPhIE MMEITCI B IEPUOAUYCCKONW TabauIe, C
YUCJIOBBIMU  XapakKTEPUCTUKAMH  CTPOEHUSI  aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (COoCcTaB W 3apsi] sjpa, OoOIIee YUCIO JJIEKTPOHOB U
pacrpesieyieHue HMX IO DJJICKTPOHHBIM CJI0SIM), OOBSICHATH 0OIIUe
3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npejenax MajiblX NEPUOIOB U TIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XMMHUUYECKHE DIIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YMCIy UM COCTaBy YYACTBYIOIIUX B PEAKIIMHU
BEIIECTB, MO TEIIOBOMY 3(PQPEKTy, IO U3MEHEHUIO CTEINEHEW OKHCIICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME W crnenuduueckrue XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, MOJITBEPKIAsl OIKMCAHUE
NpUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUN;

COCTaBJISATb YPABHEHUS DJEKTPOIUTUYECKOW JIHUCCOLMALMU  KHUCIOT,
LIEJI0OYEN U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIINI HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWid, TMOATBEPKIAIOMNUX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/y BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHYECKHX TPEBPAIIEHUN B Pa3TUIHBIX
YCIIOBHSIX;

BBIUHCIIATh OTHOCHUTEIbHYIO MOJICKYJISPHYIO W  MOJIAPHYIO MAacCChI
BCII[ECTB, MAaCCOBYIO [IOJIF0 XHMMHYECKOTO »JJIeMEeHTa 1o (dopmyse
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPAaBHEHUIO XUMHYECKOW PEaKIInu;

coONoaTh  MpaBWiia  TOJB30BAHUA  XMMHUYECKOW  TMOCYAOW U
nabopaTopHbIM  O0OpY/IOBaHMEM, a TaKXe mpaBuWiia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIHSIMH TIO BBITTOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOMPAHMIO
ra3o00pa3HbIX BEIIECTB (AMMHAKA U YTJIIEKUCIIOTO rasa);

MPOBOJIUTh  PEaKIMH, TOATBEPKIAIOIMNE  KAYeCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM ITyTEM XJIOPHA-, OPOMHUI-,
uoaua-, kKapOoHar-, docdar-, cuwiIMkKar-, Ccyiabdar-, THIPOKCUI-HOHBI,
KaTMOHBl aMMOHHUS U HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIMH MBICTUTEIBHON JEATCILHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O000O0IIEeHHe, CHCTEMAaTHU3aIlUI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WM3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaONIOZICHUE, W3MEpPEHHEe, MOJCIHPOBAHUE, SKCIICPUMEHT (peaabHBIA M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KonuyecTBo yacos
Ne HanmeHnoBaHue pa3/iesioB U JIeKTpPOHHbBIe (LM(pPOBbIE)
KonTtposbHbie IIpakTHyeckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTeJbHbIE PECypPChI
padoTbI padoThI
Pasnea 1. [lepponayanbHble XUMHYECKHE TIOHATHS
Xumust — BaxkHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 9 bubmuorexa [JOK
' MIPaKTUYECKON JeATEIbHOCTH https://m.edsoo0.ru/7f41837c
4eJIoBeKa
BemecTBa 1 XUMH4ecKue bu6mmorexa [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c¢
Hroro o pasuerny 20
Pa3nea 2. Baxkneiilmme npeacTaBuTe/ I HEOPraHU4eCKUX BellecTs
21 Boznyx. Kucnopon. Ilonstue 6 bubnnorexa [JOK
' 00 oKcHIax https://m.edso00.ru/7f41837c
Bognopona.Ilonstue o kuciorax bu6nmorexa [IOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bubmuoreka [JOK
2.3 ) 1 1
OCHOBaHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCCHI bubmuorexa [JOK
24 . 11 1 1
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/7f41837c¢
Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u [lepuoguveckasi cucrema xumuuyeckunx 31emMeHToB /. U. MenneneeBa. CTpoeHune aToMoB.

Xumuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE pPe€aknuu



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

[Tepuonuuecknii 3aKOH 1
Ilepnonnueckas cucrema

bu6mmoreka [JOK

3.1 7
XUMHUYECKUX deMeHTOB [[. U. https://m.edso0.ru/7f41837c
MenneneeBa. CTpoeHue atoma
XuMu4yeckast CBA3b. BuG 10K
HOINOTEKA
2 -
3 OxmcTensho 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKLu/m
bu6nmoreka [JOK
u 15
TOTO TO pasiery https://m.edsoo.ru/7f41837c¢
PesepBHOE BpeMst 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne n/m P Konrpoabubie | IIpakTuyeckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoTbI padoTbl
pecypchbl
Pa3neu 1. BemecTBo 1 XuMHUYecKHe peakiiuu
11 IloBTOpEeHue u yriay0iaeHue 3HaHUN 5 1 bubnnoreka [IOK
' OCHOBHBIX pa3JIesIoB Kypca 8 Kkiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAs JUCCOIHAIIHS. 8 1 1 bubnuoreka [IOK
' XHMMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Paznea 2. HemeTanibl M MX cOeIMHEHUS
21 OO1m1ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnnoreka [IOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO1m1ast XxapaKTepUCTHKA XUMUUYECKUX
2.2 anemeHTOB VIA-Tpymmel. Cepa u eé 6 bubamorexa [JOK
' PYIHBL- --¢P https://m.edso00.ru/7f41a636
COEJIMHEHUS
OOm1ast XxapakKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u ux 7 1 bubmmorexa [JOK
' PYIHIRL ’ P https://m.edso00.ru/7f41a636
COEJIUHEHUS
OO01mmast XxapaKTepUCTHKA XUMUIECKUX
24 anemeHToB |VA-rpynmnsl. Yraepos u 8 1 2 bubmmorexa [JOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COEIUHEHMS
Hroro no pazueny 25



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

Pasznen 3. Mera/iibl 1 X COeIMHEHUSA

. bubmmoreka [JOK
A1 4
3 Obmme cBofiCTBa METAIIOB https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 B 16
AKHENIINE METAJUIBL U UX COEIUHEHUS htts://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BemectBa 1 MaTepuaiibl B )KU3HU YEJIOBEKA 3 Bubmorexa OK
’ m p https://m.edsoo.ru/7f41a636
Hroro o pasueny 3
PesepBHOE Bpemst 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HNOYPOYHOE IIVTIAHUPOBAHHUE

8 KUIACC
KoJsunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero u3yuyeHusi  odpa3oBaTeJIbHbIE
padoThbI padoThI
pecypchl
1 [Ipenmet xumuu. Pone XuMuu B :KU3HU 1 bu6mmorexa [IOK
yeJioBeKa. Teia U BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTve 0 MeTO/Iax MO3HAHUS B XUMUHU 1 Bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOPHH U PUEMBI 1 bubnmnorexa [JOK
oOpareHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTtele BemecTBa U cMecH. CriocoObl 1 bubmuorexa [JOK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [TOK
A . puMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOW COJIN)»
bu6nuoreka [IOK
6 A 1
TOMBLI MOTICIYIRE https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE PJIEMEHThI. 3HAKU 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIOKHBIE BEIIECTBA 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJIIPHOE YUEHHE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aK0H MOCTOSHCTBA COCTaBa BEIIECTB.

bu6mmorexa [IOK
10 X .B
mmmeckas popmyna. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
11 OTtHOCHUTENBHAs aTOMHAsI Macca. bubnmnorexka HOK
OtHocuUTeNbHAs MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMHU4YECKOr0 bubmuorexa [JOK
JJIEMEHTA B COCIMHEHUU https://m.edso0.ru/ff0d350c
KonuuecTBo BemecTBa. Mosb. bubmuorexa [JOK
13
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 Ou3nvecKre 1 XUMUYSCKUE SBICHUS. bubmmoreka [JOK
XuMu4deckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U yciioBuUs IPOTEKAHUS bubnmnorexa [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIECTB. bubnmnorexka [JOK
XUMHUYECKUE yPaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruncneHus: Konm4ecTBa, MacChl
17 BEIIIECTBA 110 YPaBHEHUSIM XUMUYCCKUX bubmorexa LHOK
HECTRETO YP https://m.edsoo.ru/ff0d5708
peakIuit
Krnaccudukamnms XuMHUYeCKUX peaKIuii
18 (coe I/Iqu)HI/I}IH a3JI0KEHUS e bubmmorexa LOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHImkIoneauct. O000IeHNe 1 bubmorexa LHOK
' B https://m.edsoo.ru/ff0d40c4
CUCTeMAaTHU3aIHs 3HAHHHA
20 Konrponsnas padora Nel no treme bubnnorexa [JOK
«BelecTBa 1 XUMHYECKHE PEAKIIUI) https://m.edsoo.ru/ff0d4290
1 Boznyx — cmecsk razos. CocTaB bubnmoreka [IOK

Bo3ayxa. Kucimopox — 3iemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d3a16
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npoctoe BemecTBo. O30H

dusnueckre U XUMHUYECKHE CBOMCTBA

bu6nunoreka [IOK

22
KHCIO0POJA (PEAKLIHH OKHCIICHIL, https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CriocoOblI MosTy4eHHs KUCIOpo/ia B
23 1a0b0paTOpPUH U IPOMBIIIIICHHOCTH bubmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnoBoii 3 ekt Xumudeckon
24 peaKIiH, IIOHATHE O bu6nuoreka [IOK
TEPMOXMMHYECKOM YPaBHEHHH, IK30- U https://m.edso0.ru/ff0d4790
HIOTEPMHUYECKHUX PEAKIIUIX
TomnuBo (He(dTh, yroiab U METaH).
25 3ar HBHeI—EI/qu};OB yxa CITOCOOBI c)aro bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEI0TBPALLCHUS
[IpakTnueckas padora Ne 3 o Teme
26 «Ilony4yenne u coOupaHue KHCIOpoIa bubmmorexa LOK
y N p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTB»
97 Bogopon — anemeHT u rpocrtoe bubmmoreka [IOK
BelecTBO. Haxoxkaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubnuorexa [JOK
Bojopoaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4ddo
butmmoreka [JOK
29 IT
OFUITHE © KHCIOTAx 1 coAx https://m.edso0.ru/ff0d50d2
30 CriocoOsI oTy4eHHsT BOAOPOIa B bubanorexa HOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[TpakTrueckas padota Ne 4 o Teme
butmmoreka [IOK
31 «Ilonmydenne u coOupaHue BOI0poOa,

W3y4YEHUE €ro CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0
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Monsipablit 00BEM ra3oB. 3aKOH

bu6nuorexa [IOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncienus 00bEMa, KoJIMueCcTBa
33 BEIIECTBA ra3a 10 €ro M3BECTHOM bubmorexa [JOK
H . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruncienusa 00bEMOB ra3os IO
34 aBHEHHIO PEAKIIMU Ha OCHOBE 3aKOHA bubmorexa LOK
yp . peaxtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI T'a30B
35 duznveckre 1 XMMUYSCKUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lonsitue 00 bubnuorexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacbieHHbie
37 W HEHACHIIIIEHHEBIE pacTBOPLI. MaccoBas bubnmorexa LIOK
P Pl https://m.edsoo.ru/ff0d5b40
JIOJIsI BEIIECTBA B PACTBOPE
[Tpaktuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHne pacTBOpOB € bubnmoreka [JOK
OnpeaeIEHHON MacCOBOM 10eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 Konrponsnas padora Ne2 o reme bubnunoreka IIOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiaccupUKaIus, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUA: COCTaB, KIacCUpUKAIIHS, bu6nuoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

[Tonydyenue n XuMH4YECKHE CBOMCTBA

bu6nuorexa [IOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, knaccudukanus, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tomyuenne u XMMHUYECKHE CBONCTBA bubnmnoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATYPa,
46 CHOCOéLI;) T10JT ‘I)CHI/I}I XI/IMI/I‘IZ(I:KI/IC bubmorexa [JOK
y Y ’ https://m.edso0.ru/00ad9474
CBOMCTBA
[TpakTrueckas padora Ne 6. Pemenue
47 SKCIIEPUMEHTAIBHBIX 33Ja4 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX https://m.edso0.ru/00ad9b7c
COCIUHEHUIN»
48 ['eneTnveckas cBsI3b MEXAY KJIacCaMH bu6nuoreka [IOK
HEOPraHMYECKUX COCAUHEHUN https://m.edso0.ru/00ad9a50
bu6nuorexa [IOK
49 O06o001IeHNEe U CHCTEMATH3aLKs 3HAHUH
B H https://m.edso0.ru/00ad9cb?2
KonTponbnas padora Ne3 no teme
50 "OCHOBHEBIE KJIAaCChl HEOPraHUIECKHX bubmmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCIMHCHUI
[TepBbie MOMBITKU KIacCUPUKAITTT
51 XUMHUYECKHX 31eMeHTOB. [loHsATHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOIHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH 1
bu6nuoreka [IOK
52 [leproandeckas cucTeMa XUMHUYECKUX
https://m.edsoo.ru/00ada52¢
anemenToB . 1. MenneneeBa
but6mmoreka [IOK
53 [Tepwoasl, TPYMITBI, TOATPYIIITHI &

https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6nuorexa [IOK

>4 anep. 3oronsl https://m.edsoo.ru/00ada342
CTtpoeHue 3NIeKTPOHHBIX 000I0YeK
55 aTOMOB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. V1. MenaeneeBa
XapakTepuCTUKa XUMHUYECKOTO
56 3JIEMEHTA TI0 €ro MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproauyeckoro 3akoHa st
57 pa3BUTHUA HayKu U npaktuku. /1. 1. bubnumoreka [IOK
MenneneeB — y4€HbIH, IIENATOT U https://m.edsoo.ru/00ada96e
IpaKIaHUH
58 DIEeKTPOOTPHUIIATEILHOCTH ATOMOB bubnmnoreka [JOK
XHMHUYECKHUX DJIEMEHTOB https://m.edso0.ru/00adaab8
bu6nuorexa [IOK
59 Hortmas xiirieckas Coisp https://m.edsoo.ru/00adac34
60 KoBasieHTHast moJsipHast XUMUYECKast bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKast bubmuoteka [IOK
CBA3b https://m.edsoo.ru/00adaab9
butmmoreka [JOK
62 (TereHb OkHCICHIs https://m.edsoo.ru/00adae28
63 OKHUCIUTETEHO-BOCCTAHOBUTEIILHBIC bubmmorexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIIUTETN ¥ BOCCTAHOBUTEIIH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 Kontponbnas pabota Ne4 o teme bubnuorexa [JOK
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«Ctpoenne aroma. XUMHUYECKas CBA3bY

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

66 PesepBHelii ypok. O600ICHHE 1 1 bubnmnorexa HOK
cHCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PesepBHrlit ypok. O60011eHuEe U 1 bubmuorexa [JOK
cUCTeMaTU3allis 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHeIit ypok. O000IICHHE 1 1 bu6muoteka [IOK
cHCTeMaTH3alus 3HaHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara ungposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bceero u3yyeHusi  o0pa3oBaTeJIbHbIE
padoTbI padoThI
pecypcebl
Ilepnonnueckuii 3aK0H.

1 Ilepnonnueckas cucrema 1 bubnuoreka IIOK
XUMHUYECKUX deMeHTOB J[. U. https://m.edsoo.ru/00adb59e
Meuneneesa
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX AJIIEMEHTOB 1 bubmorexa HOK

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

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnmnorexa [HOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buipl XuMUYeCKOM CBSI3U U THUITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo reme

5 «IToBTOpenue u yriyOjaeHne 3HaHUIA 1 1
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiaccay

6 Knaccudukanus xumuaeckux 1 bubnunoreka IIOK
peakLuil 0 pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTU XMMHUYECKOMN

7 eakuuu. [IoHsATHE O TOMOT€HHBIX U 1 Bubnmorexa [IOK
P ) https://m.edsoo.ru/00adbe9a
TE€TEPOreHHBIX PEaKIUIX
[ToHsiTHE O XUMUUECKOM PAaBHOBECHH.

bu6nmoreka [IOK
8 dakTOpHl, BIUSIIONMIAE HA CKOPOCTh 1

XHUMHYECKOHN pE€aKuu U IMOJIOXKEHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0O PaBHOBCCHA

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC

bu6nmorexa [IOK

9
peakuun https://m.edsoo.ru/00adcade
Teopust SNEKTPOTUTHUSCKOM
10 nccoranmu. CHIbLHBIE U cl1a0ble bubnnorexa LIOK
a THHATHH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Honurle ypaBHEHUS pEAKIINHA Bubmorexa ITOK
yp peakh https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN bubnnorexa LIOK
pv https://m.edsoo.ru/00add5d8
00 AEKTPOIUTUICCKON JUCCOITUAITUT
XUMHYECKHE CBOMCTBA COJIEN B CBETE
13 [IpEeCTaBICHUN 00 Bubmaorexa ITOK
ped . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUICCKON JUCCOIHAITIT
14 ITongarue o ruaponanse cojen bubnmorexa OK
AP https://m.edsoo.ru/00add9d4
O0001IeHnEe U CHCTEMATH3AIHAS bu6mmorexa [IOK
15 B
3HaHUH https://m.edsoo.ru/00addd12
[TpaxTrueckast padorta Ne 1.
16 «Perrenne »KcriepuMEHTAIBHBIX bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1aud
KoHnTtponbHas padota Ne2 o teme
17 «IIIEKTPOIUTUYECKAS TUCCOIIHALIIS bubmmorexa TIOK
R A HHATHL https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B pACTBOPAX»
O01as xapakTepUCTUKA TajIOr€HOB.
18 XI/III\];I/I‘ICCKI:/IG CBgﬁCTBa Ha IIpUMeEpE Bubmorexa ITOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. ConsiHast KUCIIOTa, bubnmnorexka HOK
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XMMHYECKHE CBOMCTBA, MOJIyYEHHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[Tpaktuyeckas pabora Ne 2 o Teme

bubmuorexa [JOK

20 «H()queHH? Conf HOH KHCHOTHL https://m.edsoo.ru/00ade348
U3y4YeHue e€ CBOMCTB»
Brruucienus no ypaBHeHUSIM

21 XUMUYECKUX PEAKIUN, €CITH OAUH U3 bubmmorexa LOK

https://m.edsoo.ru/00ade488

pEeareHToB J1aH B U30BITKE

29 OO0m1as XapaKTEePUCTUKA JICMEHTOB bubnmnoreka [JOK
VIA-rpymiist https://m.edsoo.ru/00ade64a
ANoTpOnHbIE MOAM(HUKALINN CEPHI.

23 HaxoxaeHue cepol 4 €€ COeNMHEHUI bubnmnorexa [HOK
B IIpUpPOJe. XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBoaopo, CTpOCHHE, bubnmnorexa HOK
buznyecKre U XUMHUYECKUE CBONCTBA https://m.edso00.ru/00ade802
Oxcunpl cepol. CepHast KUCIIOTa,

25 ¢buznyeckre U XUMHUYEeCKHe CBOWCTBA, bubmmorexa LIOK

https://m.edso0.ru/00adea28

MIpUMEHEHUE
XHUMHUUYECKUE PEAKLIUH, JICXKAIINE B
OCHOBE ITPOMBIIIIEHHOT'O cCriocoba

26 MTOJTyYEHUST CEPHOU KUCIIOTHI. bubnmoreka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPYXAaroIIeil Cpeabl COETUHEHUSIMU
cepsl

97 Brruncienne MaccoBoil 1071 BbIX0/1a bu6mmoreka [IOK
MPOAYKTa PEaKIUU https://m.edsoo.ru/00adec8a

28 OO0mas XxapaKTepUCTHKA dJIEMEHTOB bubmmoreka [JOK
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VA-rpynmnsl. A30T, pacripocTpaHeHHE
B TIpupoje, GU3NIecKue u
XUMHUYECKHUE CBOMCTBA

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

AMMuak, ero (husnueckue u

butmmoreka [JOK

29 XHMHUYECKHE CBOMCTBA, ITOJyUSHHE U
Y https://m.eds00.ru/00adf004
MIPUMCHCHHE
[Tpaktudeckas padora Ne 3 o Teme
30 «ITomydyeHne ammuaka, U3y4eHHE €ro bubmorexa HOK
o 1Y https:/m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ puznyeckue u bu6nunoreka [IOK
XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEN
aMMOHHS B KAUECTBE MUHEPATbHBIX

32 no0peHnii. XUMHUYECKOE Bubmaorexa ITOK
YHODPEHHH, 5 https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COCMHCHUSIMH a30Ta
®dochop. Oxcug pochopa (V) u

33 (bocgo pHaﬂ KI/ICJ'I((i))Ta q)(blfm(qe)CKHe u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTYUYCHHE
Hcnonb3oBanue GpochaTo B

34 Ka4yecTBE MUHEPAJIbHBIX y100pEHUH. bubnmnorexa HOK
3arpsi3HEHUE MPUPOTHOUN CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepona, pacopocTpaHeHNe B

35 npu I(j e (I;)I/BI/II‘)-ICCKII)/IG U XUMHUYECKHE bubmmorexa LIOK

p P Ae https://m.edso0.ru/00adfd9c
CBOMCTBa
36 Oxkcuppl yraeposa, ux pusudeckue u bubnmnoreka [JOK

XUMHUYECKHE CBOWCTBA.

https://m.edsoo.ru/00adfebe
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DKoJIoTHYeCcKUe NMPoOIeMBbl,
CBsi3aHHBIC ¢ oKcuoM yriepona (1V)

37 VYronbHas KUCIOTA U €€ COJIU bubmorexa HOK
https://m.edso00.ru/00ae006¢
[TpakTuueckas padota Ne 4 o Teme

38 "[losnydyeHue yriaekucioro rasa. bubmuoreka [IOK
KagectBenHas peakius Ha KapOOHAT- https://m.edso0.ru/00ae027e
roH"

[TepBoHavabHBIC TOHATHS 00
39 OpraHUYECKHX BEMIECTBAaX KaK O bubnnorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIIIepoaa
40 Kpemuuii u ero coennHeHust bubmmorexa LIOK
https://m.edso00.ru/00ae080a
[Tpaktuueckas padota Ne 5. Permenue

41 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmnoreka [JOK
«Baxueume HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHEHUS»

Kontponbhas padota Ne3 mo teme
42 «BaxkHeimme HeMeTalIbl U UX bubmorexa TIOK
https://m.edso0.ru/00ae0el8
COCTMHCHUS»
OO0mmas xapaKTepUCTHKA XUMUIECKUX
3JIEMEHTOB — METaJJIOB.

43 Mertanueckas CBsi3b U bubmuorexa [JOK
MEeTaJUIMYeCKas KpUucTajiinyeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJLIOB
XuMHYECKHE CBOMCTBA METAIIJIOB.

. butmmoreka [IOK

44 DIIEKTPOXUMUIECCKUN PSIIT

HaIpSKEHUN METaJUIOB

https://m.edsoo0.ru/00ae1156
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OO6mre crocoObl MOTyYeHUs
MCTAJJIOB. CHJ'IaBI)I. BI)I‘-II/ICJ'ICHI/UI 10

45 aBHEHUSIM XUMHYECKHUX PEaKIUH bubmorexa LIOK
yp peariui, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEarcHTOB COAEPKHUT
puMecH
46 ITousiTHE O KOPPO3UH METAIJIOB bubmmorexa TIOK
PP https://m.edsoo.ru/00ael1278
bu6nuoreka [IOK
47
Ilenoumbie MeTa bl https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ THAPOKCUIIBI HATPUS U bu6nuoreka [IOK
KaJIns https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3eMENIBHBIE METATIIIBI — bubnuorexa [JOK
KaJILIIUHA 1 MarHui https://m.edsoo.ru/00ael15e8
50 Baxueiinme coennHEHN KaJIbIIUA Bubmaorexa ITOK
A 1 https://m.edsoo.ru/00ael15e8
51 O00011eHNEe U CUCTEMATH3AIHS
3HaHUU
52 JKécTkocThb BOABI M CLIOCOOBI €€ bubnuoreka [IOK
YCTpaHECHUS https://m.edso0.ru/00ae1886
ITpakTrueckas padora Ne 6 o Teme
53 "YXKEcTKOCTL BOABLI U METOJLI €6 buGnnorexa LIOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHeHus
butmmoreka [JOK
54 A I
JOMUHIH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA bubnmoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6nmoreka [IOK

https://m.edsoo.ru/00ae1d86
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OKcubl, THAPOKCUIBI M COJIM JKeJie3a

bu6nuorexa [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O0600611eHe U cUCTEMaTH3alIUs
3HaHUN
[TpakTuueckas padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 33Ja4 110 TEME bubnmnorexka HOK
«BaxkHenmue MeTauibl U UX https://m.edso0.ru/00ae3de8
COCIMHEHUS
Brruncnenus no ypaBHEHUSIM
XUMHUYECKHUX PEAKIUH, eCITN OINH U3
50 peareHToB J1aH B U30BITKE WIIH bubnumoreka [IOK
COACPKUT IIpUMECH. Bbrunciienus https://m.edso00.ru/00ae1750
MacCOBOM JOJM BBIXOJa MPOIYKTa
peakuuu
61 O0600611eH1e U cUCTEMaTU3aLNs
3HAaHUU
Konrtponsnas pabora Ne4 o reme
62 «Baxueiiue MeTamuIbl U UX
COEIMHEHUS»
63 BemectBa u maTepuasl B bubmuoteka [IOK
[IOBCETHEBHOW JKU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHUE bubnmoreka [JOK
OKpPY’KaroIIeH cpeIbl https://m.edso0.ru/00ae4270
65 Poinb xumMuu B perieHun bubnmoreka [IOK
HKOJIOTHYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE 1 bubmuorexa [JOK
CUCTEMAaTHU3aLs 3HAaHUN https://m.edsoo.ru/00ae0d0a
67 PesepBubIil ypok. O60011eHIE 1 bubmuorexa [JOK
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cucTeMaTH3aInsI 3HaHUH

https://m.edsoo.ru/00adb33c

68
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MPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJILHOM ITPOT' PAMMBI

8 KJIACC
Kon . .
T T IIpoBepsieMble penMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOM
e NPOrpaMMbl OCHOBHOT'0 0011ero 00pa3oBaHNs
1 ITo Teme: «I[lepBoHAYANBHBIC XUMUYECKUE TOHATHSD)
PacKpBIBaTh CMBICIT OCHOBHBIX XMMHUYECKUX TMOHSATHUI: aTOM, MOJICKYJa, XUMHICCKAN JIICMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOTHAs M HEOTHOPOIHAS), BaJCHTHOCTS,
OTHOCHUTEJIbHASI aTOMHASI M MOJICKYJIIPHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
11 MaccoBas IOl XMMHUYECKOTO DJIEMEHTa B COEIMHEHUH, MOJIIPHBINA 00BEM, XUMHUYECKas peakius,
KJIacCU(UKAIUS PEAKIWA: PEaKIMU COCAMHCHUS, PEAKIMU PA3I0KEHUs, PEaKIUH 3aMEIICHUS,
peakiuu oOMeHa, 3K30- M SHJIOTEPMHYECKHE PEaKIuH, TEIUIOBOM 3((EeKT peakiuu, pacTBop,
MaccoBast JOJISI BelecTBa (MPOIEHTHAS! KOHIIGHTPAIHS) B PACTBOpPE
12 WILTIOCTPUPOBATh B3aHMMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUH M MPUMEHATH 3TH HOHITUS MIPU
' OTIMCAHWH BEUIECTB M X MPEBPAICHHUN
13 UCTIOJIb30BATh XUMHUYECKYIO CUMBOJIMKY JIJISI COCTAaBICHHUS ()OPMYJT BEIIIECTB M YPABHCHUN XUMHU-
' YECKHX PEaKIMN
14 PacKpBIBaTh CMBICT 3aKOHOB COXPAaHCHHS MAacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
' MOJICKYJISIDHOTO YUEHHS, 3aKOHa ABOTaIpo
1.5 OTIPEIeISITh BAJICHTHOCTH ATOMOB JICMEHTOB B OMHAPHBIX COCITMHEHMSIX
16 KJIaCCU(HUIUPOBATh XUMHIECKUE PEaKIUH (10 YHCITy M COCTaBY yUYacTBYIOUINX B PEaKIHH Be-
' HIECTB, N0 TEIIOBOMY 3 deKTy)
1.7 BBIYUCIISITh OTHOCUTEJIbHYIO MOJICKYJIIPHYIO U MOJIIPHYEO MAacChl BEIIECTB
1.8 BBIYHUCIISITh MACCOBYIO JTOJIO XMMHUYECKOTO 3JIEMEHTa IO hopMyJie COCANHECHNS,
1.9 BBIYUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHATh  ©CTCCTBCHHOHAy4YHBIC  METONBI IO3HAHHWA —  HAOMOJCHWE, W3MEpEHHe,
' MOJICITUPOBAHNE, SKCIICPUMEHT (PeaJbHBIN 1 MBICICHHBIN)
2 ITo Teme: «Baxknerme npeacTaBuTeIn HEOPTAHWUIECKHUX BEIIECTRY
2.1 PacKpBIBATh CMBICII OCHOBHBIX XUMHYECCKHX MOHSITHIA: OKCH, KHCIOTa, OCHOBAHHE, COJIb
2.2 OTIPEIeIISITh MPHUHAUIC)KHOCTD BEHIECTB K ONPEIeIEHHOMY KJIACCY COSIMHEHHH 110 (hopMyJIIiaM
2.3 KJIACCU(HUIIMPOBATH HEOPTAHUUYCCKUE BEIIECTBA
XapaKTepU30BaTh (OIMUCHIBATh) OOIME XWMHUYECKHE CBOMCTBA BEIECTB Pa3UYHBIX KIACCOB,
24 MOJITBEPIKAast OMUCAHUE MPUMEPAMK MOJICKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUUECKIX
peaxkuuin
25 MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX KaYECTBEHHOTO COCTAaBa, BOZMOKHOCTH
' MPOTEKAaHUs XMMHUUECKIX NPEBPAIICHAHN B Pa3IMUHBIX YCIOBHUIX
CJIeZIOBaTh TPAaBHJIAaM IIOJIB30BAHUS XHMHUYECKON MOCYNOH W J1abOpaTOpHBEIM 00O0pYyIOBaHUEM,
a TaKxKe MpaBUiIaM OOpaICHUs C BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIHSMU IO BBITIOJTHEHHIO
2.6 1a00paTOPHBIX XUMUYECKUX OIBITOB 0 TOJYYCHHUIO M COOMpPaHHIO ra3000pa3HBIX BEIECTB
(BoImoOpoAa m KHCIIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OINPENCIEHHOW MacCOBOM Joeil pac-
TBOPEHHOTO  BEMIECTBA, IUIAHMUPOBATH WM TPOBOJIUTh  XHMHYECKHE  OKCIICPHMEHTHI




Kopn

IIpoBepsieMble IpenMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOM

TpoBepseMoro MPOrpaMMbl OCHOBHOT'O 00111er0 00pa30oBaHus
pe3yJabTaTa
MO0 PAacIO3HABAHUIO PACTBOPOB MIETOYEH M KHUCIOT C IOMOIIBI0 HHIUKATOPOB (JTaKMYyC,
beHondTanerH, METHIIOPAHK U IPYTHE)
2.7 MIPOBOJIUTH PACUYETHI TI0 YPABHEHUIO XUMHIECKON pPEaKIIH
ITo Teme: «lleprogmueckuii 3akoH n Ilepmomuueckas cucreMa XUMUYECKMX 3yeMeHToB 1. U.
3 MenneneeBa. CrpoeHne aroMoB. XuMHYECKas CBsI3b. OKHCIWUTENHHO-BOCCTAHOBHUTEIHLHBIC
pEeaKIum)
PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHATHH: sIIpO aTOMa, 3JIEKTPOHHBIN CIIoil atoma,
3.1 aTOMHasi opOWTaNb, paJuyCc aToma, XMMHUYECKas CBs3b, MOJIIPHAs W HEMOJSIpHAs KOBaJICHTHAs
CBSI3b, DJIEKTPOOTPHUIATEILHOCTD, MOHHASI CBSI3b, IOH, KATHOH, AaHUOH, CTETIEHh OKUCJICHUS
3.2 KJIACCH(HUIIPOBATH XUMHUICCKHE dJICMEHTHI
OTMCHIBATh M XapaKTepu3oBaTh TaOMMUHyr (opmy Ilepromndyeckodl CHCTEMBI XHMHUYECKHX
3.3 3JIEMEHTOB: Pa3IndaTh MOHATHS «TJIaBHAs Noarpymma (Arpynma)» u «mobdounas moarpynma (b-
TPYIIIA)», «KMAJIbIe» U «OOJIBIINE) TIEPHOIbI
packpeiBaTh cMbica [lepuonndeckoro 3akona [[.M. MenaeneeBa: 1eMOHCTpHUPOBATh TOHUMAaHUE
34 MIEPUOINIECKON 3aBUCUMOCTHU CBOMCTB XMMHYECKUX DJIEMEHTOB OT WX mojoxeHus B llepuomu-
YECKOU CUCTEME
COOTHOCHTH 0003HAYCHHS, KOTOPBIE UMEIOTCS B Tabnuie «[leproaudueckas cucTeMa XHMHISCKIX
35 anemenToB J[.. MenneneeBay ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHSI AaTOMOB XUMHYECKHUX
' 3JIEMEHTOB (cocraB u 3apAan sapa, obree YUCJIO JIEKTPOHOB
Y pacrpeiesieHUe UX MO HJIEKTPOHHBIM CJIOSIM)
3.6 OTpPeICIISATh CTENICHh OKUCIICHHSI 3JIEMEHTOB B OMHAPHBIX COCTUHEHHSX
37 OTIPENIETISATh BU]I XUMHUIECKOUN CBSI3U (KoBaJleHTHas " HWOHHAsN)
' B HEOPTraHUYECKUX COCTMHEHHUSIX
9 KJIACC
Kon .
IIpoBepsiemble peAMeTHbIE Pe3YJIbTATHI 0CBOCHHSI OCHOBHOM
TPOBEPFEMOTO o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yabTarTa
1 Ilo Teme: «BemiecTBo 1 XUMUYECKasl pEAKIUsD)
PacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHATHI: PacTBOP, JIEKTPOIUTHI, HEANEKTPOIHUTHI,
3JIEKTPOJIUTHYECKAS JUCCOLMALIMSA, PEaKIMU HOHHOrO OOMEHa, KaTalu3aTop, XUMHYECKOoe
11 paBHOBecHe, oOpaTHMble M HEOOpaTHMBIC PEaKIIUH, OKHUCINTEILHOBOCCTAHOBUTEIBHBIC peak-
' IIMH,  OKHCIWTEIb, BOCCTAHOBHUTENb, OKHCJICHHE U BOCCTAHOBJICHWE,  AJJIOTPOIIHS,
aM(}OTEepHOCTh, XMMUYECKAasl CBA3h (KOBAJIEHTHAs, MOHHAS, METAJUTMYECKas ), KPUCTAIIMUECKast
peIéTKa, CIJIaBbl, CKOPOCTh XUMHUYECKOM PeaKIInU
12 WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHYECKUX TOHSATHN W MPUMEHSITH ITH TOHSTUS
' TIPH OTIMCAHWH BEMIECTB W WX MPEBPAIICHAN
13 COCTABJISITh YPABHEHHSI SJICKTPOIUTUYECKOHN TMCCOIUAIINH KHUCIIOT, IIEJI0UeH M COJIeH, TOJTHBIC
W COKpaIllEHHbIE YPABHECHHUS pEaklii HOHHOTO OOMEHa
14 PacKpbIBaTh CYIIHOCTh OKHCIIMTEIILHO-BOCCTAHOBHUTENBHBIX PEaKIMiA TOCPEJCTBOM COCTaBIIe-
' HUSl 9JIEKTPOHHOTO OajaHca dTHUX PeaKImui




Koa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM

NMPoBePsieMOro N
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
15 MIPOBOJIUTH PACYETHI IO YPABHEHHIO XUMHUICSCKON PEeaKIHU
2 Io Temam: «HemeTaluibl M UX COCAMHEHUsD) U «METAJUIbl M MX COSTUHEHHS
XapaKTepu30BaTh (OMHCHIBATH) OOINHME W CHEMU(PUYECKHEC XUMHUYCCKHE CBOHCTBA IMPOCTHIX
2.1 Y CIIOKHBIX BELIECTB, TMOJATBEPXKIAs OINMCAHHE MPHUMEPAMH MOJICKYJISIPHBIX W HOHHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XUMHUYCCKHUX PEAKIUI
22 COCTaBJISITh YPaBHEHUsS pEaKIWi, ITONTBEPXKNAIOIINX CYIIECTBOBAHHE T'CHETHYECKOH CBSI3H
' MEKJIy BEIIECTBAMH PA3IMYHbIX KJIACCOB
23 MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOKHOCTH IPOTEKa-
' HHsI XUMHYECKHX MPEBPAICHHUI B PA3JIMYHBIX YCIOBHSIX
CJI/IOBaTh MPaBUIIAM I0Jb30BAHUSI XMMHUYECKOU MOCYIOH M J1abopaTOpHBIM O0OPYAOBaHHEM,
24 a TaroKe MpaBWiIaM OOpallleHHs ¢ BeIeCTBAMH B COOTBETCTBHUH C MHCTPYKIMSMH IO BBITOJIHE-
' HHIO J1a0OpaTOPHBIX XUMHYECKHX OIBITOB MO TIOJYYSHHIO M COOMpPAHMIO Ta3000pasHBIX Be-
1IEeCTB (AMMHAKa M YTIICKKCIIOTO ra3a)
NPOBOIUTh PEAKIMH, TOATBEPXKIAIONINE KAYSCTBEHHBI COCTAB pPAa3lHYHBIX BEIIECTB:
25 pacrio3HaBaTh ONBITHBIM IyTEM XJIOPHI-, OpOMHI, WOIWA, KapOoHaT, ¢ocdar, CHIMKAT,
CyJb(atT, THAPOKCUIAUOHBI, KATHOHBI aMMOHUS, HOHBI U3YUCHHBIX METAJUIOB, IPUCYTCTBYIOIIUE
B BOJTHBIX paCTBOpaX HEOPTaHUUECKUX BEIICCTB
3 o Teme: «XUMUSI U OKpYIKAIOIIAs Cpesia»
3.1 pPacKpBIBATh CMBICI OCHOBHBIX XuMmmdeckux moustuid: I1JIK BemecTBa; KOppo3usi METAJUIOB
MPUMEHSATH OCHOBHBIC OTIEPAIMN MBICIHTEIBHON NEATEITFHOCTH — aHAIN3 U CHHTE3, CPaBHECHNE,
32 00001IeHNEe, CUCTEMATH3ALMIO, BbISBICHAEC MPUYMHHO-CIICACTBEHHBIX CBS3EH — AU U3y4YeHUs
' CBOMCTB BCIICCTB U XHMHUYCCKUX peaKuHﬁ; €CTCCTBCHHOHAYYHBIC MCTOJIbI IMO3HAHUA — Ha-
0JIr0/IeHNe, M3MEpeHHe, MOJISIIMPOBaHUE, SKCIIEPUMEHT (pealbHbIH U MBICIIEHHBIHN)

IMPOBEPAEMBIE 3JIEMEHTBI COOEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT CoepPKaAHUSA
1 [TepBoHaYABLHBIC XUMHUCSCKUE TTIOHSITHS
11 [Mpeamer xumun. Ponmp XxuMum B KM3HM dYeNOBEKa. XWMHUS B CHCTEME HayK. lela W BeEIIecTBa.

DU3NYECKHE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEIICCTB

1.2 [ToHsiTHE 0 MeTOaX MO3HAHUS B XUMHUH. YuCThIe BemecTBa U cMecr. CocoObl pa3ielieHusl CMece




Kopn

1.3

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

ATOMBEI 1 MOJICKYJIbI. Xumudeckue 351eMeHThl. CHMBOJIBI XUMAYECKUX 3JIEMEHTOB. HpOCTI)Ie " CJIO0XXHBIC

BCIICCTBA. ATOMHO-MOHGKyanpHOe Y4CHUC

1.4

XuMudeckas (bopMyﬂa. BajneHTHOCTP aTOMOB XUMHYECKHX YJIEMCHTOB. 3aKOH ITOCTOSHCTBAa COCTaBa
BCIICCTB. OtHocHTenbHAas aToMHasd Macca. OTHOCHUTCIbHAS MOJICKYJIsIpHas Macca. MaccoBas gous
XHUMHYCCKOI'o 5JICMCHTA B COCAMHCHHUHN

1.5

KommuectBo BemectBa. Mombs. MomsipHasi macca. B3amMoCBsS3p  KOMMYECTBA, MacChl U YUCIA
CTPYKTYPHBIX €IMHUIL BeliecTBa. Pacu€Trl 110 popmysiaM XMMHUYECKHX COSTUHEHUH

1.6

duznyeckre U XUMUICCKUC SBJICHU. XUMHUUECKast Peakiys U ¢€ MPU3HAKH. 3aKOH COXPAHCHHUSI MacChI
BEIIECCTB. XUMUYECKHe ypaBHEeHHUs. Kiraccuukaiusi XHMUIECKUX PEaKiuil (COSIMHCHHUS, Pa3IOKCHN,
3aMeleHns, 0OMeHa)

1.7

XHUMHUYECKHI SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MTOCYA0H, ¢ TipaBriIaMu paboThl B JabopaTopun
¥ ipuémMamu oOparieHus ¢ J1abopaTopHbIM 000pyTOBAaHHEM, H3YUCHHE U ONTUCaHNEe (PU3NIECKUX CBOMCTB
00pa3IloB HEOPraHWYECKHX BEUIeCTB, HabOmromeHue ¢(u3nveckux (TUIaBJICHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIICHHE W KOHACHCAIUS BOJBI) U XUMHYIECKUX (TOPEHHE CBEYH, MPOKa-
JIMBAaHUE METHOW MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KHCIOTOW) SBJICHHUN, HAOIIOCHNE W ONHMCAHUE
MPHU3HAKOB IPOTEKAHHUS XUMHUYCCKUX PEAKINi (pa3moKeHUe caxapa, B3anMOJCHCTBHE CEPHOU KUCIOTHI
¢ xJjopuzoM Oapusi, pasnokenue ruapokcuaa Meau(ll) mpu HarpeBaHWM, B3aUMOJCHCTBHE JKeje3a C
pactBopoM comu Memu(Il), m3ydeHwe crocoOOB pasmercHUs cMecel (¢ MOMOIIbI0 MarHuTa, (Uib-
TpPOBaHUE, BHIIAPHBAaHUE, AUCTHULANNA, XpoMmarorpadus), TMPOBEICHHE OYUCTKH TMOBAapEeHHOH COIH,
HaOJIONEHNEe M ONHCAHWE PE3yJIbTATOB INPOBEACHUS OIBITA, WINTFOCTPHPYIOIIETO 3aKOH COXPAaHCHUS
MAacChl, CO3JIaHHe MOJIeJIeH MOJIEKYJI (IIIapOCTEPKHEBBIX)

Baxneilive npeacTaBuTe I HEOPraHMUYECKUX BEHIECTB

2.1

Bozayx — cmech razos. CoctaB Bo3nyxa. Kucimopon — anemeHT M mpocToe BemiecTBo. Haxoknenue
KHCJIOpoJla B mpuponae, (GU3MYSCKHEe W XHUMHYECKHE CBOWCTBAa (peakiuu TropeHus). OKCHUIBL
[Ipumenenne kuciopoma. CrocoOBl MOMyYEHHS KHCIOpOIa B JIA0OPAaTOPHHA M TMPOMBIIUICHHOCTH.
KpyrosopoT kucioposa B mpupoe. O30H — amIOTPONTHAsI MOIU(DHUKAIS KHCIOPOaa

2.2

TennoBoit 3(hekT XMMHUUECKOW peakinu, TePMOXUMHUECKHE YpPaBHEHHS, HK30- H SHIOTEPMHUECKHUE
peakiu. TomnmBo: yronp M MeTaH. 3arps3HEHHE BO3[yXa, YCHJICHHE IApHUKOBOro 3ddeKTa,
paspyLIeHHE O30HOBOTO CIIOst

2.3

Bonopon — amemeHT u mpoctoe BemecTBo. HaxoxkaeHne Bogopoa B mpUpoe, (pu3rmIecKie U XUMIIECKHE
CBOMCTBA, MPUMEHEHHE, CTTIOCOOBI MoTydeHHs. KUCTIOTHI 1 com

2.4

MoutsipHbIii 00bEM ra3oB. PacuéTsl 110 XMMHYECKUM YPaBHEHUSIM

2.5

®dusnueckue cBoicTBa BojAbl. Boma kak pactBopurtenb. PacTBopbl. HachlieHHbIE U HEHACHIIIEHHBIE
pactBopbl. PacTBOpuMOCTh BeliecTB B BoJe. MaccoBasi 10Jisi BEIIECTBA B pacTBOpe. XHUMHYECKHE
cBoiicTBa Bojbl. OcHOBaHMs. PoJiib pacTBOPOB B MpHUpOJE U B KU3HU uesoBeka. KpyroBopoT BoIbI B
npupoe. 3arps3HeHne MPUpoAHBIX BoJ. OXpaHa W OUUCTKA TPUPOIHBIX BOJ

2.6

Krnaccudukanms Heopranndeckux coeauHeHuit. Okcunpl. Kimaccndukanus oKCHIOB: coyieoOpaszyromnue
(ocHOBHBIE, KHCIIOTHBIE, aM(pOTEpHBIC) U HeconeoOpa3yromue. HoMeHknatypa okcunoB. ®uzmdyeckue u
XHMHYECKHE CBOMCTBA OKCHAOB. IlosyueHne okCHuIoB

2.7

OcHoBanus. Knaccudukanusi OCHOBaHMIA: IENOYM M HEpacTBOPHMbIE OCHOBaHWS. HoMeHKIaTypa
OCHOBaHMI. DU3NUECKHE U XUMHYECKUE CBOMCTBA 0CHOBaHMil. [loyyeHne ocHOBaHUMI

2.8

Kucnotel. Knaccudpukanust kucimor. Homenkmatypa kucior. dusmdeckne M XUMHYECKHE CBOWCTBA
kucyoT. Psim akrueHOCTH MeTasoB H.H. bexetona. [Tonydyenne kucmor

2.9

Comm. Homenknatypa coneit. @u3nueckne n XxuMudeckue cBorcTsa conelt. [lonydenue coneit
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2.10

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eneTnueckas CBS3b MCXKY KjlacCaM1 HCOPTaHNYCCKUX COCJII/IHGHI/Iﬁ

2.11

XUMUYECKHA OJKCIIEPUMEHT: KAauyeCTBEHHOE OIPEJeICHUEe COJICpKaHus KUCJIOpOJa B BO3IYXE,
MoJIy4eHue, COOMpaHue, pacrno3HaBaHUe U U3yUeHHE CBOMCTB KHCIOPOa, HAO0eHUE B3aUMOICHCTBHS
BEIIECTB C KUCIOPOAOM U YCIIOBHS BO3HHKHOBEHUS U MPEKpaIIeHIs TopeHus (TI0’kapa), 03HAKOMIICHUE C
oOpaslaMu OKCHIIOB M OIMCAHHWE HX CBOWMCTB, TOJNyYeHHE, COOMpaHUE, PAaCIO3HABAHWE M H3YUCHHUE
CBOWMCTB BoJoOpona (ropeHme), B3amMojaeHcTBHEe Bogopoaa ¢ okcuaoM wmenu(Il) (Bo3moxHO
WCTIONIb30BaHME BHUAEOMATepHajoB), HabmoneHue o0pa3loB BEHIECTB KOJUYECTBOM | MOJIb,
HCCIIeIOBAaHUE OCOOCHHOCTEH pPACTBOPEHHS BEIICCTB C PA3MUYHON PACTBOPUMOCTBIO, IMPHUTOTOBJICHUE
pacTBOpOB C OMpENeIEHHON MacCOBOM JOJied PacTBOPEHHOTO BEIIECTBA, B3aMMOACHCTBHE BOABI C
MeTaJlaMu (HaTpueM U KaibleM) (BO3MOXKHO HCIIOJIb30BAHUE BHICOMATEPUANIOB), OMpEACIICHHE
pPacTBOPOB KHUCIOT U IEJOYE C MOMOUIbI MHIWKATOPOB, MCCIIEJOBaHUE OOPa3l0B HEOPTaHUUECKHUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOACHNE M3MEHECHUS OKPACKW WHIWKATOPOB B PACTBOPAX KUCIOT U
mesioue, w3ydeHwe B3amMoaeucTBUsA okcuma Meau(Il) ¢ pacTBOpOM CEpHOM KHCIIOTHI, KHCJIOT C
MeTaJUIaMH, PEeaKldil HeWTpanu3alud, NOJTyYeHHe HEpAaCTBOPUMBIX OCHOBAHWH, BBHITECHCHHE OITHOTO
MeTajula JPYTMM M3 PacTBOpa COJH, PEUICHUE JKCICPUMEHTANBHBIX 3a]ad Mo Teme «BaxkHewrime
KJIACChI HEOPTAHUYECKUX COCTUHCHUIDY

Ilepuonnueckuii 3akoH u [lepuoguueckas cuctema xumudeckux 3iaemeHToB [1.1. Menneneena.
Ctpoenne aToMOB. XuMudecKas CBsi3b. OKHUCIUTETFHO-BOCCTAHOBUTEIBHBIE PEAKITNH

3.1

IepBble MOMBITKH KiacCH(UKALIMA XUMHIECKHX 3IeMEeHTOB. [IoHATHE O TPYIIaX CXOIAHBIX JJIEMEHTOB
(IIeTOYHbIE W IIEJIOYHO3EMENIbHBIC METAJUIbl, TaJOTCHbI, WHEPTHBIC Tras3bl). DJEMEHTHI, KOTOPHIE
00pa3yioT aMm()OTEpHBIE OKCHJIBI M THAPOKCHUIBI

3.2

Ilepuoguueckuii 3akoH. Ilepuoguueckas cucrema xumuueckux dneMmeHToB JI.M. Menneneesa.
KopoTkoneprongnas u jummHHONIEpHoAHAs (GopMbl [lepnoandeckol cHCTEMBl XNMHYECKHX DIIEMEHTOB
.. MenneneeBa. [leproas u rpymmbsl. u3udeckuii CMBICT TOPSIKOBOTO HOMEpa, HOMEPOB TEpHO0/Ia U

TPYIIIBI AJIEMEHTA

3.3

Crpoenue atromMoB. CocTaB aTOMHBIX snep. M3oTonsl. DnekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK
aTomMoB nepBeix 20 xumuyeckux anemeHToB Ilepuogudeckoil cucremsr J[M. Menaeneesa.
XapakTepuCTHKAa XUMHYECKOTO 3JE€MEHTa Mo ero mnonoxeHutro B Ilepuoxudeckoir cucteme
J.M. MenneneeBa

3.4

3aKOHOMEpPHOCTH M3MEHEHUS paguyca aTOMOB XHMMYECKHMX DJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO TpynmaM U TnepuojaM. 3HadyeHue [leprognyeckoro 3akoHa W
[Tepunonnyeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB JIJIs1 pa3BUTHUS Hayku U npakTtuku. J[.M. Mennenees —
YUYEHBIN U TPaXKJAHUH

3.5

Xumuyeckast cBs3b. KoBaneHTHas (NOJSpHAs W HENOJSpHAs) CBs3b. OJEKTPOOTPULATENBHOCTD
XHMHYECKUX 3JIeMeHTOB. VlOHHAs CBSI3b

3.6

Creniens  okuciaeHus. OKHUCIUTEIBHOBOCCTAaHOBHTEILHEIC peakuun. HpOI_ICCCLI OKHCJICHUA H
BoccTaHoBIeHUA. OKHCIIMTENIN U BOCCTAHOBUTEIIN

3.7

XUMHYECKUN 3KCIEPUMEHT: HU3ydeHHEe OOpa3lloB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOAEHCTBHE
TUIPOKCHIA IIMHKA C pacTBOpaMM KHCIOT M LIeJ04ed, IPOBEJECHUE OMNBITOB, HLIIOCTPHPYIOLMIMX
MPUMEPBI OKUCIHTEITFHO-BOCCTAHOBUTEIIBHBIX PEAKINi (TOpEHHE, PEaKIINH PA3IIOKCHHUS, COCIMHECHIS)

9 KJIACC
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BemrectBo n xumudeckas peaxiusi. [loBropenne

11

[Mepunoamueckuii 3axon. [lepuoanaeckas cuctema xumuueckux dnmemeHToB .M. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMepHOCTI/I B HU3MCHCHUH CBOﬁCTB XUMHUYCCKUX DJJICMCHTOB Hemex TpéX l'[epI/IOJIOB,
Kalus, KaJdbllMd M WX COEJAUHEHWI B COOTBETCTBUHU C IOJIOKEHHEM 3JieMEHTOB B llepuoamueckoii
CHUCTEME M CTPOCHHUEM MX aTOMOB

1.2

CrpoeHue BellecTBa: BUABl XUMHYECKOW CBA3H. THIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBHCHUMOCTD
CBOWCTB BEIIECTBA OT THIIA KPHCTATMUSCKOW PEMETKH M BUIA XMMUUYECKOM cBs3H. Kitaccupukamus u
HOMEHKJIATypa HEOPTraHWYECKUX BEmIeCTB (MEXAyHApOJHAs W TpPUBHANbHAs). XUMHUYECKHE CBOHCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJlacCaM HEOPTraHMYECKUX COENMHEHHWH, IeHeTh4ecKasl CBS3b
HEOPraHWYECKHUX BEIECTB

1.3

Krnaccndpukanus XHMAYIECKUX PEaKIUi MO Pa3IMIHBIM MPH3HAKAM (TI0 YHCITYy U COCTaBY YYaCTBYIOIINX
B pEaKIM{ BEMICCTB, IO TEIIOBOMY 3((eKTy, M0 HM3MEHECHHIO CTETICHEH OKHUCICHHS XUMUYECKHX
JNIEMEHTOB, MO OOPAaTUMOCTH, 1O YYAaCTHIO KaTanu3aTopa). DK30- W IHAOTCPMHUYECKHE PEaKIIUH,
TepMOXHMHUYECcKHe ypaBHeHUs. [IoHATHE 0 CKOPOCTH XUMHUYECKOHN peaKIiu

14

Ilonsatue 06 O6paTI/IMI)IX u HeO6paTI/IMI)IX XUMHUYCCKUX PECaKIUIX. IloHsiTvE O TOMOTEHHBIX U
TCTCPOrCHHBIX PCAKIHAX. IlonsiTe O XMMHYECKOM PaBHOBECHUMU. (DaKTOpBI, BJIMAIOIIME HAa CKOPOCTH
XHUMHWYECKON PEAKIINMA U ITOJOXKCHHUEC XUMHUYCCKOI'O paBHOBECHUA

15

OKHCIUTEILHO-BOCCTAHOBUTEIILHEIC pCaKuuu, 3J'ICKTpOHHLII>i OajaHc OKHMCJIMTCIIBHO-
BOCCTaHOBUTEIIbHOM pCaKnuun. CocraBieHue ypaBHeHI/Iﬁ OKHUCJIMTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C
HCII0JIb30BAHUEM METOAA 3JICKTPOHHOI'O Oajanca

1.6

Teopusi ANEKTPOIUTUYECKON TUCCOLMALIMU. DJIEKTPOJUTHl U HEIIEKTPOJIUTh. KaTHOHBI, aHUOHBI.
MexaHu3M AMCCOLMALMY BEIIECTB C PAa3IMYHbIMU BUAAMH XUMUYECKON cBsi3u. CTeneHb TUCCOIMALINU.
CubHBIE U cJIa0ble AJIEKTPOIUTHI. Peakiiun HOHHOTO oOMeHa. Y CIIOBHsSI IPOTEKaHMS PEaKIIMid HOHHOTO
oOMeHa, TIOJTHbIE ¥ COKpaIIEHHbIC HOHHBIC ypaBHEHUs peakiuii. CBOHCTBa KUCIOT, OCHOBaHUHN U coyei
B CBETE MPEJACTABICHUH 00 3IIEKTPOIMTHYECKON Iuccouuanuu. KadecTBeHHbIE peakUd Ha HOHBI.
ITonsTue o rugponuse conen

1.7

XUMHUYECKHI IKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISIMUA KPHUCTAIIMYECKUX PEIIETOK HEOPraHHYECKUX
BEIIECTB — METAJUIOB W HEMETAUIOB (Tpadura M aiMasa), CIIOXKHBIX BEHISCTB (XJIOpHIAa HATPHS);
HCCJICIOBAHUE 3aBUCHUMOCTH CKOPOCTH XHUMHYECKOW PEaKI[MH OT BO3ICHCTBHUSI Pa3UyYHBIX (HAaKTOPOB;
UCCIIeZIOBaHUE DIIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCa AUCCONMALIMH KUCIIOT, IeNoueil 1
cosieil (BO3MOXKHO HCIIOJIb30BAHUE BHICOMATEPHAIIOB); MPOBEICHUE OIBITOB, HLTFOCTPUPYIOIIUX IPU-
3HAKU TPOTEKaHHS pEakIMii MOHHOro oOMeHa (0Opa3oBaHHE OcCajKa, BBIIEICHHE Ta3a, 00pa3oBaHHE
BOJIBI); OTBITOB, WILTIOCTPUPYIOUIUX MPUMEPHI OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEakKLUil (ropeHue,
peaKkIuu PAa3NOKCHUS, COCAWHCHUS), paclo3HaBaHWEC HEOPraHMYECKUX BEIIECTB C  ITOMOIIBIO
Ka4eCTBECHHBIX PEAKIMI HA HOHBL, PEIICHUE YKCIICPHMEHTAIBHBIX 33134

HemeTamibl 1 MX coeTMHEHUS

2.1

OOm1as xapakTepucTrKa ranoreHoB. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEPHBIE CTENICHN OKUCIICHHSI.
Crpoenue u pu3NIecKre CBONCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB. XUMHUECKHE CBOMCTBA HA IPUMEPE
XJiopa (B3aUMOJEHCTBHE C MeTaJUlaMH, HeMeTajulaMHy, Iiesodamu). XiaopoBogopoa. CoisiHas KUCIOTA,
XUMHUYECKUE CBOMCTBaA, MOJy4YeHHE, MpUMEHeHue. JeHcTBUe XJiopa M XJIOPOBOAOPOJAa HAa OpPraHu3M
genoBeka. Baxaelmme XJIopuapl 1 X HAXOXKJICHHE B IPUPOJIE

2.2

OOmass xapakTepucThka 31eMeHTOB VIA-rpymmel. OcoOSHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
crerieHn okucieHus. CTpoeHHe W (QU3MYECKHe CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPONA U CEpPHI
AJTOTpONIHBIC MOAM(DUKAIIMK KHUCIOPOAa M cepbl. XHUMHUYECKHE CBOMCTBA cepbl. CepoBOAOpO,
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CTpoeHHEe, (U3MUECKHEe W XUMHYeCcKrne CBOHcTBAa. OKCHABI Cephl KaK TPEACTABUTENH KHCIOTHBIX
okcunoB. CepHast KUCJIOTa, (PU3MUECKHE W XUMHYECKHE CBOWCTBA (0OIMIME Kak MPEICTaBUTEISI Kiacca
KHCIIOT H crieniuuyeckue). XUMUYECKHE PEaKiuH, JieXallde B OCHOBE MPOMBIIUICHHOTO CIocoba
moJry4eHust cepHor Kucnothel. [Ipumenenue. Cou cepHOM KUCIOTHI, KAUeCTBEHHAS PEaKIvs Ha CyIb(ar-
noH. Haxoxienue cepbl U €€ COEIMHEHNN B MPUPOAC. XUMUYECKOE 3arpsI3HEHNE OKPYXKAIOLIEH cpeipl
COCIMHECHMSIMHU Ccepbl (KHCIOTHBIC MOKIW, 3arpsA3HCHHE BO3AyXa W BOJOEMOB), CIIOCOOBI €ro
MIpEeA0TBPAIICHHS

2.3

OOmias xapakTepucTuka 3JieMeHTOB VA-rpymmbl. OCOOSHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTEeTICHH OKHCJICHUS. A30T, paclpocTpaHEHHe B TpHUpoje, (UIUUECKHE W XUMHUYCCKHE CBOMCTBA.
KpyroBopor azota B mpupome. AMMHAaK, e€ro (U3MUYCCKHE M XUMHYECKHE CBOWCTBA, IIONYYCHHE H
npumenenne. Conu aMMOHUS, UX (DU3MYECKHEe M XMMHUYECKHE CBOMCTBa, MpuMeHeHHne. KauecTBeHHAs
pCaknusa Ha MOHBI aMMOHMA. A3zoTHas KHCJI0Ta, eé NoJiy4yeHue, q)I/I3I/I‘l€CKI/Ie A XMMHYECKHE CBOMCTBA
(oOmme kak mpencTaBUTENs Kiacca KHCIOT M crenuduyeckue). Mcronb3oBaHne HUTPATOB U COJEH
aMMOHHSI B KadyeCTBC MHUHEPAIBHBIX YIOOpeHHH. XUMHYECKOEe 3arps3HCHHE OKPYXKaromeld Cpembl
COCIMHEHMSIMH a30Ta (KUCIOTHBIE JTOXK/IH, 3aTPS3HCHNE BO3AYXa, TOYBHI M BOJIOEMOB)

2.4

®doctop, amnotponHele Moauduranmuu (ocdopa, (GU3HUECKHE W XUMHYECKHE CBowcTBa. OKcHA
tdocdopa(V) u hochopHas kuciora, Gpu3nvecKre U XUMHUYECKUE CBONCTBA, MoJTydeHue. Micnonp3oBaHue
(dochaToB B KaueCcTBE MUHEPAIBHBIX YI0OPCHUI

2.5

OOmrass xapakTepucThka 31eMeHTOB [VA-rpymmel. OcoOSHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
CTETICHH OKWCJICHUS. YTIEepO, aIUIOTPOITHEIE MOTU(PHUKAIINN, PACTIPOCTPAHCHUE B IPUPOJAE, PH3UICCKUE
W XHMHYECKHe cBoiicTBa. AncopOuus. KpyroBopor yriepoma B mpupoxae. OKCHIbI yriepoja, WX
(1)I/I3I/IIIGCKI/IC U XUMHYCCKHNEC CBOﬁCTBa, HeﬁCTBHe Ha XUBBIC OPraHU3MBbl, MOJYYCHUC U TPUMCHCHUEC.
Jkosoruyeckue npoOeMbl, cBsi3aHHble ¢ okcuaoM yriaepona(IV); rumoresa riobaabHOrO MOTEIICHUS
KJIIMAaTa; TAPHUKOBEIA A PEKT. YTOIbHAS KUCIOTA U €€ CONH, NX (PU3UIECKUE H XUMUUICCKIE CBOHCTBA,
MoJIy4eHue u npuMeHenue. KadectBenHast peakius Ha KapOOHAT-HOHBL. Vcmonp3oBaHue KapOOHATOB B

OBITY, MEIUIMIHE, IPOMBIIUICHHOCTH M CEJILCKOM XO3SIHCTBE

2.6

HepBOHa‘IaJ’ILHBIe MOHATHS 00 OpPraHN4CCKUX BEIIECTBAX KaK O COCIUMHCHUAX YIJICPOJa (MeTaH, OTaH,
OTWUJICH, AalCTUJICH, 3TAaHOJI, TJIMLUCPUH, YKCyCHas KI/ICJ'IOTa). X cocTtaB M XHMHYECKOE CTpOCHHC.
[TousaTHe 0 OMOJOIHYECKH BaXKHBIX BCHICCTBAX: XXHpax, 6em<ax, Yri€BoJax — M HX POJH B XHU3HHU
YCJIOBCKA. MaTepI/IaJ'H:HOC CIAVHCTBO OPraHNMYCCKUX U HCOPTaHNICCKUX COG,Z[I/IHCHHﬁ

2.7

Kpemuuii, ero ¢uuueckrue u XUMUYECKUE CBONCTBA, MOJIydeHUe U puMeHeHne. CoeMHEHMs] KPeMHUS
B npupone. Ob6uue npexncrtasiaeHus 06 oxcune kpeMHusi(1V) u kpemHueBoi kucnote. CHIIMKaThI, UX
UCTIONB30BaHAE B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH. BakHEHIINWEe CTPOUTETBHBIC MAaTCpHAIIBL:
KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. IIpobieMbl 0e30MacHOrO  HCIOJL30BAHHS
CTPOUTEIHHBIX MATEPHAJIOB B IIOBCETHEBHOM JKU3HH

2.8

XUMUYCCKHNA SKCTICPUMEHT: H3YYCHHE 00pa3IioB HEOPraHUUECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI;
MPOBEICHUE KAYCCTBEHHBIX PEAKIUi Ha XJIOPHI-MOHBI M HAOJIOJCHHE NMPU3HAKOB UX MPOTCKAHMS;
OTIBITBI, OTpaXKAroMIHe (PU3NICCKUEC M XUMHUYCCKAE CBOWCTBA TaJIOTCHOB M UX COCIUHEHUH (BO3MOXKHO
WCTIOJIE30BAHMEC  BHICOMATEPHAIOB); O3HAKOMIIEHHE C oOpasmamM XJIOPUIOB  (TaJOreHHIOB);
O3HaKOMJICHHE C 00pa3aMu ceprl U €€ COSIMHEHUSIMH (BO3MOYKHO HCIIOJIB30BAHUE BUIEOMATEPHAIIOB);
HabmroieHre mpolecca OOYITIMBAaHUS caxapa IOJ| JeHCTBHEM KOHLEHTPUPOBAHHOM CEpHOM KHCIIOTHI;
U3yUYeHHE XMMUYECKUX CBOWCTB pa30aBICHHON CEpPHOW KHCIOTHI, MPOBEICHHE KAYSCTBCHHOW PEaKIUM
Ha Cynb(aT-MOH U HAOJIONEHIE MPU3HAKa €€ MPOTEKAHNs; 03HAKOMIICHHE ¢ (PH3HMIECKIMHU CBOHCTBAMH
a30T1a, pocdopa u ux coenuHeHHH (BO3MOYKHO HCITOJIH30BAaHKUE BHICOMATEPHAIIOB), 00pa3iaMy a30THBIX
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1 GochopHBIX yHOOpeHHMIA; TOJTyUYeHHE, COOMpaHUe, PACIiO3HABAHWE W W3yYEHUE CBOWCTB aMMHAKa;
MpOBEICHIE KAYEeCTBEHHBIX pEaKnuii Ha MOH aMMOHHUS M (pocdaT-MOH W W3ydeHHE NPU3HAKOB HX
MPOTEKAHUs, B3aUMOJICICTBHE KOHIICHTPUPOBAHHON a30THOHN KHCJIOTHI ¢ MEIbI0 (BO3MOXKHO HCIIOJIB30-
BaHUE BHJCOMATCPHANIOB); HW3y4YCHHWE MOJENel KPUCTAUIMIECKUX pemETOK anMasza, rpadwura,
¢dymrepeHa; 03HAKOMIICHHE C TIPOLIECCOM aICOPOIIIH PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YTIEM U
YCTPOHCTBOM MPOTUBOTa3a; MOIyUeHIE, COOMpaHHe, PacliO3HABAaHUE M U3YUCHHUE CBOWCTB YTIIEKUCIIOTO
rasa; NpoBCJICHNUC Ka4YCCTBCHHbBIX peaKL[I/Iﬁ Ha Kap6OHaT- U CWIMKAT-HOHbI U H3YYCHHUEC IPU3HAKOB HX
MPOTEKAHUsS;  O3HAKOMJICHHE C  TPOAYKIHEW  CHWIMKATHOM  IPOMBIINLIICHHOCTH,  PEIICHUE
SKCIEPUMEHTAIBHBIX 3314 10 TeMe « BaykHeHe HeMeTauIbl ¥ X COCTUHEHISDY

MeTajuibl ¥ UX COEAUHEHUS

3.1

OOmass xXapakTepUCTUKA XHMHUYECKHX DJJIEMEHTOB — METaUIOB HAa OCHOBAHWU HUX TIOJOKCHHUS B
[Tepuonnueckoit cucreme xumuueckux snemenToB .M. MenneneeBa u ctpoenus atomoB. CTpoeHwme
MeTaioB. MeTayinyeckasi CBA3b U METaJUIMYecKas KpUCTajuInyecKas perérka. DIeKTPOXUMUYECKHMA
PSJ HAIIPSDKEHUH METAJIIOB

3.2

dm3nyeckne W XMMUYECKUe CBOHCTBa MeTaiuroB. OOImue crmocoObl momydeHus metaiioB. [loHsaTre o
KOpPpO3UH METAJJIOB, OCHOBHBIC CIIOCOOBI 3aIlMThI WX OT Koppo3uw. CIUIaBel (CTajlb, YYTYH,
JUIOPAJIFIOMUHUH, OPOH3a) U UX MPUMEHEHHUE B ObITY U IPOMBIIIJICHHOCTH

3.3

[lenounpie MmeTamnsl: monoxkenne B Ilepuonmueckoil cucreme Xumuueckux snemeHTtoB .M.
MeHnzeneeBa; CTpOCHHUE UX aTOMOB; HaXOXkJAeHUE B mpupoje. OU3nuecKkue U XMMUYEeCKHe CBOWCTBa (Ha
npuMepe HaTpus U Kanusi). OKCUIbl U TUAPOKCUIBI HATPHS U Kanusl. [I[puMeHeH e 1e0YHbIX METaIJIOB
U UX COEQUHEHNN

3.4

[lemouno3eMenpHBIE METAIUTBI MATHUNA W KaJbIHi: TIoNoKeHne B [lepuomndeckoil cucteMe XUMMIIeCKIX
aneMeHnToB J[.JI. MenneneeBa; CTpoeHME HX aTOMOB; HaxokJeHue B mnpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA MarHusl M Kaublius. BakHeWinne coeirHeHHs KaJblus (OKCH, THAPOKCHU],
cosn). JKECTKOCTH BOJBI M CTIOCOOBI €€ YCTpaHCHHS

3.5

Amomunnii: monoxxenwe B [leproamdaeckoit cucteme xumuaecknx snemenTtoB .. MenneneeBa; ctpoenre
aToMa; HaXOXJIeHHe B Tipupojie. Pu3rdeckre 1 XUMUYECKUE CBOWCTBA AFOMUHMS. AMGOTEpHBIE CBOMCTBA
OKCHJIa ¥ TUAPOKCH/IA aJTFOMHHUS

3.6

Kenezo: nonoxenue B [lepuonnueckoit cucreme xumuueckux anemeHToB J[.M. MenneneeBa; ctpoeHue
aToMa; HaXOoXJeHHe B npupojae. Pu3nveckue U XMMHYECKHe CBOUCTBA kerie3a. OKCHUIIbI, THAPOKCHUIBI U
coymu xkenesa(ll) u xenesa(lll), ux cocTas, CBOMCTBA M ITOJTyUYCHHE

3.7

XHUMHYECKHH SKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3llaMd METaUIOB W CIDIABOB, MX (U3WYCCKHUMHU
CBOWMCTBaMH;  W3y4yeHHE  pPE3yJbTATOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO  HCIIOJIb30BAHHE
BHJIEOMATEPUAIIOB), OCOOEHHOCTEH B3aMMOJIEHCTBHSI OKCHIA KaJbI[US W HATPUS C BOJOW (BO3MOKHO
WCTIOJIb30BaHKUE BUICOMATEPHAIIOB); HCCIIEIOBaHUE CBOWCTB JKECTKOM BOJIBI; MpOIlEcca TOPEHHUS JKeme3a
B KHUCIIOpoJie (BO3MOXKHO HCIIOJIB30BaHUE BUACOMATEPHAJIOB); MPH3HAKOB MPOTCKAHUS KAa4eCTBEHHBIX
peakiuii Ha WOHBI (MarHus, Kaublus, amoMuHus, nuHka, xeneza(ll) w skeneza(Ill), memu(Il);
HaOJIIOJIeHNe W ONKCaHWE IPOLECCOB OKpAIIMBAHUS IJIJAMCHH HOHAMH HATpHUS, KaJIus M KaJbIHs
(BO3MOXKHO HCIIOJIE30BAHUE BHICOMATEPHANIOB); HCCIICJOBaHUEC aM(OTEPHBIX CBOWCTB THAPOKCHIA
QITFOMMHUS U THIPOKCHIA IIMHKA; PEIICHNE SKCIIEPUMEHTANILHBIX 3a/1a4 10 TeMe «BakHeie MeTauisl
M UX COCTMHEHUD)

XuMus 1 OKpy’KaroIasi cpeia

4.1

Hogsbie maTepuansl u TexHosoruu. BemecTBa 1 MmaTepuaisl B MOBCETHEBHOM KM3HU UYENIOBEKa. XUMUS U
310poBhe. be3onacHoe MCNoJIhb30BaHNE BEIIECTB M XUMHUUECKUX peakimid B ObITy. IlepBas momonis npu




Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
XMMHYECKHX 0’KOTaX U OTPABICHHSAX
OCHOBBI 3KOJIOTHYECKOW TPaAaMOTHOCTH. XHWMHYECKOEe 3arpsisHeHue okpyxatomen cpenst [TJIK. Pois
4.2 XMUMHH B PEIICHHM SKOJOTMYECKHX npoOsieM. IIpuponHble HCTOYHHUKH YTIIEBOJIOPOAOB (YroJib,
MPUPOAHBIN ra3, He(Th), IPOAYKTHI UX NEpepabOTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH
43 XUMHMYECKUI SKCIIEPUMEHT: U3ydeHHE 00pa3loB MaTepHaoB (CTEKJIO, CIUIaBbl METAJUIOB, OJMMEPHBIE
' MaTepHaJibl)

ITPOBEPSIEMBIE HA OI'3 1O XUMHWH TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMU OBPA30BATEJIBHOU TPOT'PAMMbBI OCHOBHOI'O OBHIEI'O
OBPA30OBAHUSA

Kon

IIpoBepsiemblie TPeOGOBAHUS K MPeAMETHBIM pe3yJbTaTaM

NpoBepsieMoOro 0a30BOr0 yPOBHSI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOI
TpeOOBaHMSI NMPOrpaMMbl OCHOBHOT0 00111ero oopasoBanusi Ha ocHoBe PI'OC

IIpencraBnenue:

11

0 TI03HABAE€MOCTH SIBJICHUH Ipupoabl, MOHUMAaHUC OOBEKTUBHOM 3HAYUMOCTH
OCHOB XHMMHYECKOM HayKH Kak obmactu COBPEMCHHOT'O CCTCCTBO3HAHMA,
KOMIIOHCHTA O6H1617I KyJIbTYpbl U npaKTqucxoﬁ JACATCIIBHOCTH 4YCJIOBCKa B
YCJIOBUAX COBPEMEHHOI'O O6HICCTBa; INOHUMAHUEC MECTa XUMHUU CPEAU APYTUX
€CTCCTBCHHBIX HAYK

1.2

0 HAyYHBIX METOJAX II03HAHWS, B TOM YHUCIE SKCICPHUMEHTAJBHBIX U TEO-
PETHUYECKUX METOJaxX HCCICNIOBaHMS BEIIECTB W M3YUYCHHS XHUMHUYCCKUX
peaKiuii; yMEHHEe HCIOIb30BaTh MOICIN IS OOBSICHEHHS CTPOCHHUS aTOMOB U
MOJICKY T

1.3

0 cdepax mpodeccHOHATEHON NesTEIBHOCTH, CBA3AHHBIX C XUMHEH H co-
BPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHI)KEHHUSX XHMUYECKON
HAYKH, 9YTO TO3BOJIUT OOyJarOIMMCs pacCMaTpUBaTh XUMHUIO Kak cdepy cBoei
Oynyuieil mpodeccruoHaIbHON JEesSTENPHOCTH W CJeNlaTh OCO3HaHHBIA BBIOOD
XUMHU Kak TPO(WIBHOrO MpeAMETa IMpH Mepexojie Ha YPOBEHb CPEIHETO
obmiero oO6pa3oBaHus

Bnagenue cucteMoM XMMHUYECKUX 3HAHUN U YMCHUE MNPHUMCHATH CHCTEMY
XUMHUYCCKHUX SHBHHfI, KOTOpPAas BKIIIOYACT:

2.1

BaKHEHIINE XWMUYECKHE MOHATUS: XUMHYECKUH DJIEMEHT, aToM, MOJIEKyJa,
BEIIECTBO, IPOCTOE U CJIOXXKHOE BEIIECTBO, OOHOPOJHAS M HEOAHOPOAHAS! CMECh,
OTHOCHTEJIbHBIE aTOMHAsl M MOJIEKYJISIPHas MacChl, KOJIMYECTBO BEUIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIA 00BEM, OKCHI, KHCIIOTa, OCHOBAaHHUE, CONTb (CpemHsis),
XUMUYECKasi PEaKUys, PeakUWH COCAWHCHWS, PEaKUUH DasIoKEHHS, PeaKLHu
3aMEICHUd, peakuuu oOMeHa, TeIsioBoi 3(dexT peakiuu, 5K30- U
SHAOTEPMUYECKHE PEaKINH, PaCTBOpP, MAaccOBas JIONS XMMHUYECKOIO DJIEMEHTa B
COCIMHEHHH, MaccoBas I0JIsl M POLICHTHAs] KOHIIEHTPaIHsl BEILECTBA B PACTBOPE,
SAApO aToMa, JJICKTPOHHBIA CIIOW aToMa, aTOMHas OpOHTANb, PaIUyc aToMma,
BQJICHTHOCTb, CTENICHb OKHCJICHUSI, XUMHUYECKas CBSI3b, 3JIEKTPOOTPHIATEIEHOCTb,
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IIpoBepsiemble TpeOOBaHMS K NPeAMETHBIM pe3yJIbTaTaM
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM
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MOJISIpHAsl Y HEMOJIApHAs KOBAJICHTHAsl CBs3b, HOHHAS CBA3b, MeETaIMYecKas
CBsI3b, KPUCTAIUIMYECKas PEmIETKa (aTOMHAs, MOHHAS, METAJUTIYECKas, MOJEKY-
JsIpHAast), UOH, KaTHOH, aHUOH, JIEKTPOJIMT U HEANIEKTPOJIHT, SJEKTPOITUTHIECKAs
JUcCoLMalus, PEakuy HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBHUTENBHbIE
pEaKIMK, OKHCIUTEIb W BOCCTAHOBUTEIb, OKHCIECHHE W BOCCTAaHOBIICHHE,
ANIEKTPONIN3, XUMUYECKOE pPABHOBECHE, OOpaTUMBIE W HEOOpaTHMBIE PEaKIIHH,
CKOPOCTh XMMHUYECKON peaklnu, kartaiauzarop, [1JIK, koppo3us MeTasuios, CIijIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHUU: 3aKOH COXPAHEHUS MACCHI, IEPUOTUIECKUNA
3akoH /.. MeHneneeBa, 3aK0H ITOCTOSTHCTBA COCTaBa, 3aKOH ABOraapo

2.3

TCOpUU XUMHUU: ATOMHO-MOJICKYJIApHAs TCOpUA, TCOPUA BHCKT'pOHI/ITHLIeCKOﬁ
JUCconranmn

BJ'IaZ[eHI/Ie OCHOBaMHM XMMHUYECKOM T'paMOTHOCTH, BKHI’O‘iﬁI’OH.IGﬁC

3.1

yYMEHHE TPaBUIBHO HCIIOIb30BaTh M3Y4YEHHBIC BEIIECTBA M MaTEepHANIBl (B TOM
YHCIIe MUHEpabHBIE YIOOPeHHs, METaJUIbl U CIUIaBBI, MPOAYKTHI MEPepadOTKH
HPUPOAHBIX HCTOYHHKOB YIJIEBOAOPOJOB (YT, MPUPOJHOTO rasa, HedTH) B
ObITY, CEIIbCKOM XO3s1iCTBE,
Ha TIPOM3BOJCTBE W NMOHWMAaHWE 3HAYCHMS JKHPOB, OCIKOB, YTIEBOIOB LIS
OpraHm3Ma 4YeJOBeKa; YMEHHE MPOTHO3MPOBATH BIHMSHHE BEUIECTB W
XMMHUYECKUX TPOIECCOB Ha OPraHM3M 4YeJOBEKa M OKPYKAaIoLIyI0 MPUPOJHYIO

cpeay

3.2

YMEHHE HHTETPHPOBATH XMMHUYECKHE 3HAHMS CO 3HAHWSMH IPYTUX YYeOHBIX
MPEIMETOB

3.3

HaJIMYHE OIMBITA pabOTHI ¢ PAa3MHMYHBIMH WCTOYHUKAMHU MH()OPMAINHU 110 XUMHU
(HayyHass ¥ HAy4HO-TIONYJISIpHAs JIUTEpaTypa, CJOBApH, CIPABOYHHUKH,
WHTEPHET-PECYPCHI)

3.4

yMeHHe 0OBbEKTHBHO OLIEHMBATH HHPOPMAIIMIO O BEMIECTBAX, UX MPEBPAICHUAX
M TPaKTHYECKOM TNPHUMEHEHHH W yMEHHE WCIOJb30BaTh €€ IS peIlcHHs
y4eOHO-TI03HABATEIIbHBIX 33J1a4

Bnagenue ocHOBaMM MOHATUHHOIO anmapaTa U CUMBOJIMYECKOTO SI3bIKa XUMHH
UL COCTaBJICHUS (POPMYJT HEOPTAHUIECKUX BEIIECTB, YPaBHEHHH XUMHUYECKUX
peakiuii; ocHoBamu xummdeckoii HoMmeHkIatypbl (IUPAC u TpuBHagbHOM)

YMeHue oOBSICHATH CBSI3b IMOJIOKEHUsI dJieMeHTa B [lepromndeckoii cucteme ¢
YHCJIOBBIMH XapaKTCPUCTUKAMU CTPOCHHS AaTOMOB XHUMHYECKHX JIIEMEHTOB
(cocTaB u 3apsin sapa, o0Iee YUCIo MISKTPOHOB), paclpeleieHUEM IIEKTPOHOB
0 DHEPreTUYCCKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KK M KaJIbIUsI

IIpencraBienne © TEPUOAMYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKHX
3JIEMEHTOB (pajinyc aToMa, JJIEKTPOOTPHUIATEIILHOCTD), MPOCTHIX M CIOMKHBIX
BEILIECTB OT TMOJIOKEHUs 3JeMeHToB B Ilepuoamyeckoil cucreme (B MajbIX
MepHOax U INIaBHBIX MOATPYINIAX) U 3JEKTPOHHOTO CTPOEHUS aTOMa

YMeHue KiacCu(pHUIUPOBaTh:

7.1

XUMHWYCCKUEC 3JICMCHTBI




Kona IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJabTaTaM
MpoBepsAEeMOro 0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM
TpeGoBaHus NPOrpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHoBe PT'OC
7.2 HEOpPraHMYECKHE BEIIECTBA
7.3 XUMHYECKUE PEAKIIUH
8 YMeHue onpeaesnsiTh:
8.1 BaJICHTHOCTD U CTETICHb OKHCJICHUSI XUMUYECKUX 3JICMEHTOB, 3apsi] HOHA
8.2 BUJI XUMUYECKON CBSI3M M TUI KPUCTAUINIECKOH CTPYKTYPHI B COCTMHEHIIX
8.3 XapakTep Cpelibl B BOMHBIX PACTBOPAX BEINECTB (KHCIOT, OCHOBAHHN)
8.4 OKHCJIUTENb 1 BOCCTAHOBHUTEIb
9 YMeHne xapakTepu30BaTh GU3NUCCKUE U XUMUYECKUE CBOMCTBA!
91 IPOCTBIX BEIIECTB (KUCIOPOM, 030H, BOIOPOM, Ipadut, anMas, KpeMHHH, a3oT,
' hocdop, cepa, XJ0p, HATPUH, KaJHid, MATHUH, KaJIbIHA, JIFOMUHNAHN, JKEJIE30)
CIIOKHBIX BEMIECTB, B TOM YHCJIE€ HMX BOJHBIX pPacTBOPOB (BOIa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJI, OKCHIBI M TUAPOKCHUIbI MeTauioB [-IIA rpymm,
9.2 amromunus, menu (II), nunka, xenesa (II u 1), oxcuasl yraepona (II u IV),
kpemuus (IV), azota u pocdopa (Il u V), cepsr (IV u VI), cepuucras, cepnas,
azoTHCTas, a30THas, GochopHas, yrojabHas, KpEMHHUEBAs KACIOTA U MX COJIH)
MIPOTHO3UPOBATh M XapaKTEpU30BaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX
9.3 COCTaBa U CTPOCHUS, NPUMEHCHHE BEUICCTB B 3aBUCHMOCTH OT UX CBOMCTB,
BO3MOXXHOCTB IIPOTEKAHNS XUMHIECKUX MPEBPAIICHUI B Pa3IHYHBIX YCIOBHIX
10 YMeHHue COCTaBIIATh MOJIEKYJISIDHBIE U HOHHBIE YpaBHEHMs peakLUd, B TOM
quCIe:
10.1 peakinii HOHHOro 0OMeHa
10.2 OKHCJIMTEIILHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI
103 WDTIOCTPUPYIOIINX ~XUMHYECKHE CBOICTBA W3YyYCHHBIX KIJIAcCOB (TPYIIN)
' HEOPraHUYECKUX BEIIECTB
10.4 TTOATBEPKIAIOIINX TeHETHIECKYIO B3aMMOCBSI3b MEXK Ty HUMHU
11 VYMeHune BBIYUCIATE (IPOBOJUTE PACUETHI):
111 OTHOCHUTEIBHYIO MOJIEKYJLIPHYIO U MOJIIPHYIO MAcCCHI BEIIECTB, MAaCCOBYIO JIOIIO
' XHUMHYECKOTO 3JICMEHTA B COCTUHECHIN
11.2 MAacCOBYIO JOJII0 BEHIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 ypaBHEHUSAM XHMHUYCCKUX PEAKIMHA ¥ HAXOMUTHh KOJIUYECTBO BEIIECTBA,
' 00BEM M MacCy peareHTOB FIIH MPOIYKTOB PEAKIIUH
12 Branenue (3HaHUE OCHOB):
OCHOBHBIMH METOJAaMH HAy4yHOTO TO3HaHUS (HaOOAEHHE, W3MEpeHNE,
121 SKCIIEPUMEHT, MOJICIMPOBAHUE) TIPH M3YyUYCHHHM BEIIECTB M XUMHUYECKUX
SIBIICHHH; YMEHUE C(HOPMYIIMPOBATH TIPOOIIEMY U IIPETIOKUTH MYTH €€ PeIICHHUS
129 Oe3omacHOl pabOThl C XMMHUYECKHMMHU BEIIECTBAMH, XMMHUYECKOH TOCyIOH H
' 1a60paTOPHBIM 000PYJ0BAHUEM
123 mpaBmwiaMu Oe30mMacHOro OOpalIeHus ¢ BEIIECTBAMH, HWCIONB3YeMBIMUA B

TTOBCETHEBHOM JKWU3HH, IPABUJIAMH TIOBEICHHUS B IEJsAX COCPEKESHHS 370POBbsS U
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OKpYKaIoIIel TPUPOTHON CpeJibl; MOHMMaHue Bpeaa (OTACHOCTH) BO3JCHCTBHUS
Ha JKMBBIC OPTaHM3MBI ONPENCIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS U
IMPEAOTBpaICHUA X BPECJIHOT'O BO3}:[€I>'ICTBH${

13

Hamuune TMPaKTHICCKUX HAaBBIKOB TIJIaHUPOBAHUA u OCYHICCTBJICHUA
CICAYIOMUX XUMUYCCKUX SKCIICPUMCHTOB!

13.1

HU3Yy4YCHUE W OIIMCAaHHC (bI/I3I/I‘-ICCKI/IX CBOMCTB BC€IICCTB, O3HAKOMJICHUC
C (1)I/I3I/I‘{eCKI/IMI/I U XUMHYCCKUMU ABJICHUAMH, OIIbITbI, HWJIJIIOCTPUPYIOIIHUC
MPU3HAKHN ONPOTCKAHUA XUMHUICCKUX peaKHI/Iﬁ

13.2

U3y4eHHE CIIOCOO0B pasziesieHus cMecei

133

MOJIyY€HUE KHUCJIOpOJAa W HW3YyYEHHE €ro CBOWCTB; MOJy4YeHHE BOAOPOAA
¥ U3yYeHUE €ro CBOMCTB; IOJydeHHE YTJCKHCIOr0 ra3a W H3YYCHHE €ro
CBOMCTB; ITOJIyYCHE aMMHaKa U U3yUYEeHHUE €T0 CBONCTB

134

IIPUTOTOBJICHHUE PACTBOPOB C OINPEIEIEHHOM MAacCOBOM JOJNEH PacTBOPEHHOIO
BELIECTBA

135

NPUMCHEHNE WHIUKATOPOB (JakMyca, METHIOpamka U (eHoIpTaNCHHa) It
ONpeeIeHNs XapaKTepa Cpeibl B pacTBOPAx KUCIOT U LIEI04en

13.6

HCCIIeIOBAaHUE U OITMCAHUE CBOMCTB HEOPTaHMUYECKHX BEILECTB PA3IMYHBIX KIIaCCOB;
W3y4YeHHE B3aUMOJICWCTBUS KHCJIOT C METAlaMH, OKCHIAaMH MeETaJlIoB,
pacTBOPUMBIMH M HEPACTBOPUMBIMHU  OCHOBAaHUSIMH,  COJIIMUE; TIOJIy4E€HUE
HEpPaCTBOPUMBIX OCHOBAHWH; BRITECHEHUE OJTHOTO METaJIa IPYTUM H3 PacTBOpa
COJIW; MCCIIeIOBaHUE aM(POTEPHBIX CBOMCTB TMAPOKCHIOB aJJFOMHHUS M IMHKA

13.7

peIIeHre OKCIePUMEHTAIBHBIX 3amad 1o TemaMm: «OCHOBHBIE — KJIAacChI
HEOPTraHWYEeCKUX  COCAUHEHUI»;  «DNEKTPONHUTUYECKAS  TUCCOIHAIIHS;
«BaxHeimme HeMeTa/ulbl M UX COCAUMHEHUS»; «BaxHeuine MeTaibl U UX

COCAMHCHUA»

13.8

XUMHYECKHE OKCIIEPUMEHTH, WUIIOCTPUPYIOMIAE TPU3HAKK  TPOTCKAHUS
peakiuii MOHHOrO OOMEHa; Ka4yeCTBEHHbIC PEakKIMHd Ha IMPHUCYTCTBYIOLIHE B
BOJHBIX pPacTBOpax HOHBL XJIOpUA-, OpoMuUI-, HOAMI-, CylbdaT-, docdat-,
KapOOHAT-, CUJIMKAT-aHHOHBI, THIPOKCHUI-UOHBI, KATHOHBEI aMMOHUS, MarHus,
KaJIbITUS, aJJFOMUHUSA, JKese3a (2+) u xxenesa (3+), menu (2+), iMHKa

14

YMenue:

141

MIPEICTABIATE PE3YNBTaThl JKCIIEpUMEHTa B (popMe BHIBOJOB, TOKA3aTEIECTB,
rpauKOB U TaOJIHIl ¥ BRISABILTH SMITUPUUCCKIE 3aKOHOMEPHOCTH

14.2

YCTaHABIUBATH CBS3M MEXKIY pEaJbHO HAONIOMAEMBIMH  XHUMHUYECKUMH
SIBIICHUSIMU 1 TIPOLIECCAMHU, TIPOUCXOSIIIIAMH B MaKpO- H MUKPOMUPE, OOBICHATD
OPUYHUHBI MHOT00Opa3ns BEIECTB

HEPEYEHbD 2JIEMEHTOB COAEP)KAHMUS, IPOBEPAEMbBIX HA OCHOBHOM
roCyYaAPCTBEHHOM 3K3AMEHE I10 XUMHUH




Kon

HpOBepﬂeMblﬁ IJTEMEHT COACPKAaHUA

1 [lepBoHaYAbHBIC XUMHUYCCKHE TIOHSTHUS
1.1 Uucteie BenectBa M cMecH. CriocoObl pa3JielIeHus] cMecer
12 ATOMBI B MOJICKYJIBl. XUMHUYECKUE 3JIeMEHTHI. CHMBOJIBI XUMHIECCKHX 3JIEMEHTOB. IIpocThie U CIOKHBIE
' BEIIEeCTRA.
1.3 Xumuueckas popmysia. BaleHTHOCTh aTOMOB XUMHUUYECKUX 3JIEMEHTOB. CTEIICHb OKUCICHUS
14 3aKoH MOCTOSHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTENbHAs MOJICKYJIsIpHas
' Macca. MaccoBas 1011 XMMHUYECKOT'0 3JIEMEHTa B COETMHEHUH
15 KonuuectBo BemectBa. Monb. Mosnsipaas macca. ModisipHbiif 00b€M ra3oB. B3anMocBsi3bp KOJIU4ECTBa,
' MacChl U YHCIIA CTPYKTYPHBIX €IWHHII BEIIeCTBA
16 Ou3nyeckne M XUMUYECKUE SBICHUS. XUMHUUYECKas Peakys U e€ MpU3HaKU. 3aKOH COXPAaHECHUS] MAacChl
' BEILIECTB. XUMHUECKHE YPABHEHMUS
) Ilepuonnueckuit 3akon u Ilepmogmyeckass cucrema xumuueckux osiemeHToB .M. Menneneesa.
CTpoeHHe aTOMOB
21 [Tepuoanueckuii 3akoH. [lepuoanueckas cucrema xumudeckux siemenToB .M. Menneneesa. [lepuoabt
' 1 rpynmnbl. u3ndecKuii CMBICI IOPSAKOBOTO HOMepa, HOMEPOB IEPHOIa M TPYIIITHI JIEMEHTa
99 Crpoenne atomMoB. CocTaB aTOMHBIX siiep. M3oTombl. DnekTpoHbl. CTpOoeHHE 3JIEKTPOHHBIX 000JI0YeK
' aToMOB TepBhIX 20 xuMudecknx seMeHToB Ilepuoamaeckoit cuctemsl JI.M. Menneneena
3aKOHOMEPHOCTH B HM3MCHEHHM CBOHCTB XMMHYECKHX DJICMEHTOB IEPBBIX TPEX IEPHOMAOB, Kaius,
23 KaJblus (paanyca aTOMOB, JEKTPOOTPULIATEILHOCTH, METAIIIMYECKUX U HEMETAJUIMYECKUX CBOMCTB) U
' UX COCMHEHUH B COOTBETCTBHUHU C IOJIOKEHUEM 3JIeMEeHTOB B [leprognueckoil cucreMe u CTpOCHHUEM HUX
aTOMOB
3 CrtpoeHue BeniecTna
31 Xummdeckass cBs3b. KoBameHTHast (HOMsIpHAS W HENOJSIPHAsi) CBS3b. ODJIEKTPOOTPHLATEIHHOCTD
' XUMUYECKUX 371eMeHTOB. MloHHast cBsi3b. MeTajumueckast CBs3b
392 Tunbel KPUCTAIUIMYECKUX PEIIETOK (aTOMHAs, HOHHAS, METAJNTHYeCKasi), 3aBUCUMOCTh CBOMCTB BelleCTBa
' OT TUNA KPUCTAJUIMYECKON PEIIETKY M BUJA XUMHUECKOH CBA3H
4 Baxxnelimme npencraBuTeIM HEOPraHUMIECKUX BellecTB. HeMeTammsl U ux coenHeHus . MeTaibl U ux
COCIMHECHMUS
Knaccudukanmss W HOMEHKIATypa HEOPTaHHMUYECKHX COCIMHCHHN: OKCHUIIOB (coyieoOpa3yromue:
a1 OCHOBHBIE, KUCIIOTHBIE, aM(OTEPHBIC) U HECOIe00pa3yIolue; OCHOBAaHUM (IIEIOYM U HEPacTBOPUMBIC
' OCHOBaHMsI); KHCIOT (KUCIOpOJCO/iepkKaliue U OeCKUCIOPOAHbIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiell (CpeTHUX M KUCIIBIX)
42 Om3nyeckne W XMMHUYECKHE CBOMCTBA MPOCTHIX BEHICCTB-HEMETAJUIOB: BOIOpOJA, XJIOpa, KHUCIOPOAa,
' cepsl, a30Ta, ocdopa, yriaepoaa, KpeMHHUS
43 Ou3nyeckne M XUMAYECKHAE CBOMCTBA NMPOCTHIX BEIIECTB-METAIUIOB: JUTHSA, HATPHSA, KaJIWSI, MATHUS W
' KaJIbLIMS, ATIOMUHUS, JKeJe3a. DNEKTPOXUMHUUECKUN Psijl HANIPsHKEHU METaJIIOB
44 Ou3uveckne M XHUMHUYECKHE CBOMCTBa BOJOPOJIHBIX COEJUHEHWH HEMETaJUIOB: XJIOPOBOJAOPOIA,
' CEPOBOJIOPOJIA, AMMHUAKA
45 dusnueckue © XUMHYECKHE CBOMcTBa oOkcumoB HemeramwioB: cepel  (IV, VI), azora(Il, IV, V),
' docdopa(lll, V), yriepoma(ll, IV), kpemuusi(1V). [lonydenne okcuaoB HEMETAIIOB
46 Xumuueckue coricTBa okcuaoB: MetauioB IA-IIIA rpymm, murka, memu(Il) u sxemesa(Il, 11). TTomyuerne
OKCHJIOB METAJUIOB
4.7 XUMUYECKHE CBOWCTBA OCHOBAHMA M aM()OTEPHBIX THAPOKCHIOB (Ha MpUMepe THAPOKCHIIOB AJIFOMUHHUS,




Kona IIpoBepsieMblii 3JIeMEHT COAEePKAHUSA
xenesa, HKa). [loxyuenne ocHOBaHHH 1 aMQOTEPHBIX THAPOKCHIOB
OO0mue XUMHYECKHE CBOWCTBA KHCJIOT: XJIOPOBOJOPOJHOH, CEpOBOJOPOIHOMN, CEpHUCTOH, CEpHOM,
4.8 a30THOH, (ochopHOH, KpeMHHEBOH, YroiapbHOH. OcoOble XMMHYECKHE CBOMCTBa KOHIICHTPUPOBAHHOM
cepHOM U a30THOM KucioT. IlosyuyeHue Kkucaot
4.9 OO01IKe XUMUYECKUE CBOMCTBA CpeiHuX cojeil. [Tonydyenue coei
410 [Monmy4yenue, coOupaHue, pacloO3HABAHHWE BOAOPONA, KHCIOPOJA, aMMHAKa, YIJICKHCIOr0 Tra3a B
' 1a60paToOpUK
411 [onmydyeHne amMMuaka, CepHOW W a30THOW KHCIOT B HPOMBIIUICHHOCTH. OOmIue criocoOBl MOMydIeHHUsS
' METaJIIoB
412 I'eHeTHYeCKas CBA3b MEX]Ty KJIaCCAMU HEOPTaHMYECKUX COSTMHCHUHT
5 XUMHUYECKHE PEaKIUn
Krnaccupukanms XUMHYECKUX peakuid MO pa3IHyHBIM IPU3HAKAM: 10 YHCIIy W COCTaBY yYacCTBYIOLIHX B
5.1 pEeaKIMy BEMmIECTB, N0 TEIIOBOMY J((eKTy, MO0 HM3MCHCHHIO CTETCHEeW OKHCICHUS XHUMUYECKUX
DJIEMEHTOB
59 TemtoBolt 2(h(eKT XUMHUYECKOH peakIuy, TePMOXHMHUCCKIE YpaBHEHUSI. DK30- M DHIOTCPMHUCCKIEC
' peakyi. TepMOXUMUUECKIE YPABHEHHSI
53 OKHUCITUTETEHOBOCCTAHOBUTEIbHBIE peakiun. OKUCIUTENN M BOCCTaHOBUTENH. [Iporiecchl oKucieHus u
' BOCCTAHOBJICHHS. DJICKTPOHHBIN OalaHC OKHUCIUTEIHHOBOCCTAHOBUTEIHLHOMN PeaKIIUK
5.4 Teopust 37EKTPONUTHYECCKOHN nuicconuanvi. KaTHOHBI, aHHOHBI. JJEKTPONUTHI W HEIJICKTPOJIHTHL
' CWIbHBIC U CJIA0BIe dIEKTPOIHUTHL. CTENEHD AUCCOIHAIIIH
55 Peakrn nonHoro oOMeHa. Y CIOBUS MPOTEKAHUS PEaKIMid MOHHOTO OOMEHa, MOJHBIE M COKpAIIEHHBIC
' WOHHBIE YPABHCHHUS PEaKInit
6 XuMHsI B OKPYIKaIolas cpeia
6.1 BemecTBa m Marepuansl B NMOBCETHEBHOH >KM3HH 4YeJOBEKa. be3ommacHOE WCIIONB30BaHUE BELIECTB U
' XMMHYECKUX peakiyii B jaboparopun 1 ObITy. [lepBasi HOMOIIb NPU XMMUYECKUX 0XKOTaX U OTPABJICHHSX
XUMHYECKOE 3arps3HCHHE OKpPYKAIOIIeH cpempl (KUCIOTHBIC NOMXKIHW, 3arps3HEHHE MOYBHI, BO3IyXa U
6.2 BOJIOEMOB), crocoObl ero mpenorBpamienus [Ipexnemsras momycrumas xkonneHtpanus BemiectB (I1JK).
' Pomp XxuMmuM B pelIeHUH SKOJOTHYECKHX TPoOJIeM. YCHIICHWE MapHUKOBOTO 3(deKTa, pa3pylicHue
030HOBOTO CJIOSI
[Ipumenenue cepsl, asora, Qocdopa, yriiepoga, KpeMHHS W UX COCTUHCHHUA B OBITY, MEIHIIMHE,
6.3 MPOMBIIICHHOCTH U CENBCKOM XO3sicTBe. [IpHMeHEeHHWe METauioB W CIUIABOB (CTalb, YYTYH,
' JIOPATIOMUHHN, OpOH3a) B OBITY U MPOMBIIUICHHOCTH UX cOenuHeHuH. [loHsITHE 0 KOPPO3HU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIIUTHI KX OT KOPPO3UH
6.4 [IpupomHBIE UCTOYHUKH YTICBOAOPOIOB (YTOJNb, IPUPOAHBIN a3, HE(PTH), MPOIYKTH UX HepepaboTKu
' (GeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH
[epBoHauanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHISIX YIiepoa (METaH, 3TaH, 3THJICH,
6.5 aIeTIICH, 3TAHOJI, DIUIIEPUH, YKCYyCHAsl KUCJIoTa). [IoHATHE O OMOJIOrMYEeCKH BaXKHBIX BEINECTBAX: KHUPAX,
0eKax, YIiIeBoax — ¥ MX POJIH B )KU3HHU YEIOBEKA
7 Pacu&rer:
7.1 1o (hopMyITaM XUMHIECKUX COSIMHCHUH
7.2 Macchl (MacCOBOM) JTOJIM paCTBOPEHHOTO BENIECTBA B PACTBOPE
7.3 10 XUMHYECKHAM YPABHEHUSAM




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos U.I'., Cnankos C.A.,
Axuunonepnoe ob6mectso «M3narensecrBo «IIpocsemenue»

* Xumus, 9 kimacc/ 'abpuensa O.C., OctpoymoB WU.I"., Cmagkos C.A.,
Axmmonepnoe o6mectBo «M3narensctBo «IIpocsemenue

tabnuubl: [lepuonnueckas cucrema XuMuueckux siemeHTos Jl. 1.
MenpeneeBa, TabauIa paCTBOPUMOCTH, SIEKTPOXUMHUUECKHUMN psiJl HATPSHKEHUS
METAJIJIOB

METOANYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIH-YPOBEHbD. -
Peanmuzanus-tpedoBanuii-@I'OC-0cHOBHOT0-00111er0-00pa3oBaHMsl. -

MeTtoaudeckoe-nocooue-ist-yanres. pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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