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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMUM Ha YPOBHE OCHOBHOIO o0OIIEro oOpa3oBaHMS
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBarenbHON MIPOTrPaMMBbl OCHOBHOT'O oO1ero oOpa3oBaHusl,
npencrasiieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpaMMbl BOCIUTAHUS M C y4E€TOM KOHIIEMIMU MpENoJaBaHusl y4yeOHOro
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumum Aa€T MpEACTABJICHHE O LIENAX, OOIIe cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U PA3BUTHS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTelbHOE  NPEIMETHOE  COJEpkKaHUeE,
npeAycMaTpUBaeT PaCIpEleIeHUe €ro Mo KiaccaM U CTPYKTYpPHPOBAHHUE IO
pazzienaM M TeMaM MPOrpaMMbl MO XWMHH, OINPEAETSET KOJUYECTBEHHBIE U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEI0BATENBbHOCTh HM3YYEHUS XUMHH C YYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOoIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYarIuxcs, ONpenesieT BO3MOXXHOCTH MpeaMera Jyis
peanu3anuu TpedOBaHU K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHON
IpOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus, a TaKxke TpeOoBaHUM
K pe3yibTaTaM OOydYeHHs XMMHUHM Ha YpPOBHE ILieJiel W3y4yeHUs MpeaMera u
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaromierocs Mo
OCBOEHUIO yU4E€OHOIO COJIEP KAHUA.

3HaHWE XWMUU CIY>KUT OCHOBOW JJIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocs, ero NpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UrparoT HOpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aUMOTPEBPAIEHUIX
SHEPTrUud U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MyTIX PEHICHUS II00aTbHBIX
mpo0JieM YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUECCKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3alii  BO3MOXKHOCTEH I CaMOpa3BUTHUS U
dbopMHUpOBaHUA KYJIBTYphl JIMYHOCTH, €€ oOmed u (PyHKIUOHAIHHOU
rPaMOTHOCTH;

BHOCHUT BKJIJ] B (JOPMUPOBAHUE MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJaronuxcsi, HaBBIKOB WX CAMOCTOSITEIBHOW y4eOHOH NIeATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOJMMBIX Kak B
MMOBCETHEBHOM XKM3HU, TaK U B TPOQPECCHOHATILHOM JICSITEIHHOCTH;

3HAKOMUT CO CIECIU(PUKON HAYYHOTO MBIIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3MJIsiJa HA €IUHCTBO MPHUPOJALI W  YEJIOBEKa, SIBISETCA
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPAaMOTHOCTH
oOydJaronmxcs; oro  obmero  oOpa3oBaHHUS ~ OPHUEHTHUPOBAHO  Ha
OOIIEKYIbTYPHYO MOATOTOBKY, HEOOXOIUMYIO TSt BBIPaOOTKHU
MHUPOBO33PEHUYECKUX OPUCHTUPOB, PA3BUTHSI UHTEIUICKTYIBHBIX CITIOCOOHOCTEH
Y WHTEPECOB OOYYAIOIINXCS, Ha MPOJODKCHHE O0yUYeHUSI Ha YPOBHE CPEIHETO
o01ero o0pa3oBaHwsl.

3HaHWE XUMUU CIY>KUT OCHOBOW IS (POPMHUPOBAHUS MHUPOBO33PEHUS
00y4aroIierocs, ero NpeCcTaBIeHU 0 MaTePUATHPHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTPAlOT (QopMUpYyeMble XHMHEH TMPEACTaBICHUS O MPEBPAIICHUIX
SHEPTUHA W BEIIECTB B NPUPOJE, O IMyTAX pEHIeHUs TI00aTbHBIX MPOoOIeM
YCTOMYMBOIO  DPa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, DJHEPreTHYECKOU,
MIPOJIOBOJIBCTBEHHOW MPOOJIeM, TPOOIEMBbI IKOJOTUYECKONH O€30macHOCTH,
po0JieM 37paBOOXPAHEHHUS.

N3yuenune xumuu:



CHOCOOCTBYET peanu3alii  BO3MOXXHOCTEH ISl  CaMOpas3BUTHS U
dbopMHpOBaHUA  KYJIbTYpbl JIMYHOCTHM  oOydaromuxcs, HX oOmed u
(yHKIIMOHATBHOM IPAMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMUPOBAHUE MBIIIJICHUSI U TBOPUYECKUX CIIOCOOHOCTEM
oOydJaronmxcsi, HABBIKOB HX CAMOCTOSTEIbHOW y4eOHOH J1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HCCIEAOBATEIbCKUX YMEHHUH, HEOOXOJAMMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM 1eITeIbHOCTH;

3HAKOMUT CO CINEeNM(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI
IPEICTaBIICHUN O €MHCTBE MPUPOIBI U YETIOBEKA, SABIISETCS KIHOYEBBIM ATAllOM
B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0yUYarOIINXCS;

croco0CTBYET (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS! K €CTECTBEHHO-
HAay4YHbIM 3HAHHUSAM, K TPUPOJIe, K UEIOBEKY, BHOCUT CBOM BKJIaJl B
AKOJIOTHYECKOE 00pa3oBaHue 00ydarouuXcsl.

JlanHble HampaBiieHUsI B O0YYEeHUH XUMHUHU 00ECTIeUnBAIOTCS Crieln(UKOi
coJiepKaHUsl TIPeAMETa, KOTOPBIM SIBISETCS MEJAarorH4ecKy aJarnTHpPOBAaHHBIM
OTpaXEHUEM OTIPE/ICTICHHOTO Tara Pa3BUTHS XUMUH.

Yray6n€HHpli  Kypc  XMMHM ~ OCHOBHOrO  00miero  oOpa3oBaHUSA
OPHUEHTHPOBAaH HAa OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMbI IE€PBOHAYAIBHBIX
MOHATUH XUMHH, OCHOB HEOPraHMYECKOM XUMHUHU, OCHOBOIMOJAraroNnX
NpeICTaBlICHU OO XUMHUM W OTACNIBHBIX 3HAYUMBIX  TOHSTHM
OpraHUYEeCKON XUMUHU.

CrpykTypa cozepkaHust IPOrpaMMBI [0 XUMHUU CHOPMHUPOBaHA HA OCHOBE
CUCTEMHOTO Mojxoja K €€ uzydeHuto. CopeprkaHue CKIaJbIBACTCA U3 CUCTEMBI
MOHATUH O XHWMHMYECKOM DJIEMEHTE U BEIIECTBE U CHUCTEMBbI TOHSITHH O
XUMUYEeCKON peakiuu. O0e 5TH CHUCTEMbl OPraHU30BaHbl MO MPUHIUITY
MOCJICIOBATEILHOTO ~ Pa3BUTHUSI  3HAHMM HAa  OCHOBE  TEOPETUYECKUX
IIPE/ICTaBIICHUI PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[lepnoanueckoro 3akona J[.MI. MenpaeneeBa Kak OCHOBHOTO 3aKOHa
XUMUWY;

YUEHHUSI O CTPOCHUU aTOMa U XUMHUUYECKOU CBSI3U;

NPENCTaBICHU 00 DJIEKTPOJUTUYECKON JIUCCOIMAIUA BEHIECTB B
pacTBopax;

0 XUMUYECKOW KMHETHKE U TePMOJUHAMUKE.

B ocHOByY TeopeTHyecKUX 3HAHHUM TOJOKEHBI SMIUPUYECKU MOTYyYCHHBIC
daktel. TeopeTudeckue 3HAHUS PA3BUBAIOTCS IOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K IPyrOMy ¥ 00€CIIeYUBAIOT OOYJAIOIIMMCSI BO3MOKHOCTh OOBSCHSITH U
MIPOTHO3UPOBATH CBOMCTBA, CTPOCHHUE W OOJIACTH MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoenue cojaepXkaHUsi TMPOTpaMMbl IO XUMHU TPOUCXOJHUT C
WCIIOJIb30BAaHWEM 3HAHUW W3 paHee W3YUYEHHBIX YYEOHBIX MPEAMETOB:
OKpYXKalomui Mup, Ouonorusi, Gpu3mka, MaremMaTika, reorpadus, TEXHOIOTHS,
HUCTOPUS.

[IporpamMma ocHOBHOTO 00I1IEro 00pa3oBaHMs MO XUMHUH (yriyOaEHHBIN
YpOBEHb) OPUEHTHUPOBAHA Ha COXpaHeHHE (YHIAMEHTAIBHOTO XapakTepa
oOpazoBanusi, crnenuPukd ydeOHOTO TpeaMeTa U O0ECIeUeHHE YCIEITHOTO
oOydeHHs Ha CIEAyIIIeM YpoBHE oOpa3oBaHus. B mporpamme mo Xumuu
peanu3yeTcsi pa3BUBAIOLIas M MpaKTUYECKas HampaBlIE€HHOCTh OOydYeHHus
xumud, nuddepeHnranns 00ydeHus!, BKIYAroas NpoQMIbHYI0 MOATOTOBKY
oOyJaromuxcsi U TOCJIENyIoIee caMoOoIpeeieHne B BbIOOpe HampaBlICHUS
oOy4eHus B mpo(HIIBHBIX KJTaccax.

Yrny0néHHoe wu3ydeHHEe XHUMHUU CIOCOOCTBYET peanu3aluu  3ajad
npoecCHOHANbHOM  OpHUEHTAllMM M HANpaBlIEHO HA  MPEIOCTaBIICHUE
BO3MOKHOCTH KaXKJOMY OOYyYaromeMycsi MPOsIBUTh CBOM MHTEJUICKTYaJIbHBIE U



TBOPYECKUE CHOCOOHOCTH MPHU U3YUYEHHUU y4eOHOro IMmpenmMera, HeoOXOAMMbIe
JUTSL IPOAOJKEHUS] 00pa30BaHus U JalbHEHIeH TPYI0BOM NS TeTbHOCTH.

[Iporpamma 1o xumuu (yriiyOJ€HHBIA YpPOBEHb) MpeIHa3HAuYe€HA IS
UCIIOJIb30BaHUSI B 00pa30BaTEIbHBIX OPTaHU3AIUAX, PEATU3YIOIIUX TPOTPAMMBI
nuddepeHpoBaHHOr0 (YriyOaEHHOTO, TPOPUIBLHOTO0) U3YUYEHUS OTISIbHBIX
y4eOHBIX MMPEAMETOB Ha YPOBHE OCHOBHOT'O 00I1IET0 00pa30BaHMUsl.

OO6pazoBaTenbHble PYHKIIMU XUMUH, U3y4aeMOl Ha YTIIIyOJICHHOM YPOBHE,
peanu3yroTcs B mpolecce (GOpMUPOBAHUSI 3HAHUN OCHOB XMMHYECKOW HAyKu
Kak o00JIacTU COBPEMEHHOTO €CTECTBO3HAHMS, O0O0JIaCTU TMPAKTUYECKOM
NEATEIIbHOCTH 4YE€JOBE€Ka M OJIHOTO W3 KOMIIOHEHTOB MHUPOBOW KYJIBTYpHI.
3amaya y4yeOHOro mpeMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbI XMMUYECKUX
3HAHUM — BaKHEUIIUX (PAKTOB, TOHITHH, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUH, JTIOCTYMHBIX O0OOIIEHUH MUPOBO33PEHUYECKOTO XapaKTepa, s3bIKa
HAyKH, B IPUOOIICHUU K HAYYHBIM METO/IaM MO3HAHUS TIPU U3YUYCHUU BEIIECTB
U XUMUYECKUX peakiuii, GOpMHUPOBAHUU U PA3BUTUH MO3HABATEIHHBIX YMEHUIA
U CIOCOOOB JACATENBHOCTH W WX NPUMEHEHUH B y4eOHO-TIO3HABATEIHHOU M
y4eOHO-UCCIIeIOBATEIbCKON JIEATEIbHOCTH, OCBOEHUHU MPaBUII 0OE30MacHOTro
oOpareHus ¢ BEIIeCTBaMHU B IMTOBCEHEBHOM KU3HHU.

[enu wusydyeHUss XUMHUM OTpa)alOT HAIPaABICHHOCTh OOydYeHUs] Ha
pPa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (POpMUpOBaHUE €€ MHTEIUIEKTa U OOIIei
KYJIBTYPBL.

N3ydeHne XMMUM HalpaBJICHO HA TJOCTUKEHHE CIICIYIOIINX LIEIEH:

dbopMHpOBaHHWE WHTEIUIEKTYalIbHO PA3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY NMPUHATUIO PEIICHUM,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

dbopMHpOBaHWE CHUCTEMbl XWMHUYECKHMX 3HAHUM KaK KOMIIOHEHTa
€CTECTBEHHO-HAyYHOW KAPTUHBI MHUpA, KaK OCHOBBI [ TOHUMAaHUS
XUMHYECKOUN CTOPOHBI SIBJIEHUI OKPYXAIOIIET0 MUPa, OCBOEHUE SA3bIKA HAYKH;

npuoOIIeHHe OO0yJaromUXCs K CaMOCTOSTEILHON II03HABAaTEIBLHON U
UCCIIEOBATENbCKON  ESTEIbHOCTH, K HAyYHBIM METOJlaM [O3HaHUS,
dbopMHpoBaHrEe MOTUBAIIMU U PA3BUTHUE CITOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBanue oOmeld (GYHKIMOHAIBHOM W €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHHH OOBSCHATh M OIEHUBATH SIBJICHUS
OKPY’KaIOLIEro MUPA, UCMOJIb3Yysl 3HAHUS U OIBIT, MOJTYYEHHbIE NPH U3YUYEHUU
XUMUH, TMPUMEHATh MX TPU PEIICHUH TPOoOJeM B TOBCEAHEBHOW >KM3HHU U
TPYJOBOM JEATEIbHOCTH;

pa3BuUTHE y OOydYalOIMXCAd HHTEpeca K H3YYCHUI0O XUMHUHM U cdepam
JESTETLHOCTH, CBA3AaHHBIM C XHMHEH, MOTHBAIUS K OCO3HAHHOMY BBIOOPY
COOTBETCTBYIOIIETO MPOGUIIS U HANIPABICHHOCTH JAIBHEUIIIETO 00yUCHUS;

OCO3HAHHE IIEHHOCTH XUMHUYECKMX 3HAHUW B IKU3HU YEJIOBEKA,
MOBBILIEHUE YPOBHS JKOJIOTUYECKOW KYJIbTYPbl, HEINPUITUE JICVCTBUM,
MPUHOCSIIMX BPEN OKPYKAIOLIEN CPENE U 340POBBIO JIFOJIEH;

npuoOpeTeHrue OO0ydYaloOImMUMUCS  OMbITAa  CaMOIMO3HAHUS, KIHOUEBBIX
HAaBBIKOB (KJTIOYEBBIX KOMIIETEHIIUN), HEOOXOJIMMBIX [JIsi Pa3IMYHBIX BHUJIOB
NEATEIIbHOCTH.

Ha yrny6nénnoe nzyuenue y4eOHOTO mpeaMera « XUMHUsD OTBOJMUTCS TIO
85 yvacoB B 8 u 9 kiaccax (2,5 yaca B Henelnwo), Bcero 170 yacoB 3a jBa roja
00yueHus.

JlabopaTopHble W TpPaKTUYECKHE PAOOTHI TPOBOIATCS C MPUMEHEHHEM
obopynoBanus «Touku pocTay.



COIEPKXAHUE OBYYEHUA
8 KUIACC

IlepBoHaya/ibHBbIC XUMHYECKHE TOHATHS

XuMHsl — BaykHas 00J1aCTh €CTECTBO3HAHUS M MPAKTUYECKOM 1eITeIbHOCTH
yenoBeka. [lpenver xumuu. Ponp Xumuum B KU3HM 4enoBeka. KpaTkue
CBeJIeHUs1 00 UCTOPUM BO3HMKHOBEHUS M PAa3BUTHUA XUMHH. XUMHUS B CUCTEME
Hayk. Tema wm BemiecTtBa. PU3MUECKHE M XUMHUYECKHME CBOMCTBA BEILECTB.
ArperaTHble COCTOSIHHS BEUIECTB. [IOHATHE O TEOPETUUECKUX U SMITUPUYECKUX
METOJaX MO3HAHHUS B ECTECTBEHHbIX Haykax. lIpencraBieHus o Hay4dHOM
MO3HAHWW HAa YMIIMPUUYECKOM YpOBHE: HAOJIOJEHUE, U3MEPEHUE, IKCIIEPUMEHT,
MOJENUPOBaHUE, BbIUMCICHUE. [IpencTaBieHuss O HAayYHOM MO3HAHUM Ha
TEOPETUYECKOM YPOBHE: Hay4YHbI€ (DAKThI, TpoOIEMa, TUIIOTE3a, TEOPHs], 3aKOH.

A3pIk XuMuHU. VICTOYHUKH XUMHYECKOH HH(pOpMaITHH.

[lonsitTue o Merogax pabOTBl C  XMMHUYECKMMH  BEIIECTBaMH.
O6opynoBanue MIKOJILHOM XuMHUYeckou jabopatopuu. IlpaBuna Ge3omacHoOro
oOparieHus ¢ BeIecTBaMu U JJa00paTOpHBIM 000PYI0BAHUEM.

Hucrele BeniecTBa U cMecu. [Ipupoansie cmecn: BO3AyX, IPUPOAHBIN Ta3,
He(dTh, TPUPOAHBIC BOJABI, TOpPHBIE TOpPOABI M MHUHepanbl. [loHsTHe o
TOMOTEHHBIX M TeTepOreHHbIX cMmecsx. CrocoObl paznenenus cmeceid. OuncTka
BEILIECTB.

BemecTtBa u xummuueckne peakiuuu. ATOMBI U MOJIEKYJbl. XUMHUYECKUE
sneMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpoCThie U CII0KHBIE BEILIECTBA.
Meramnel ¥ HeMeTauibl. BemecrtBa MOJIEKYISIPHOIO U HEMOJIEKYJISPHOIO
CTPOEHHUS.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX DJIEMEHTOB.
3aKOH MOCTOSIHCTBA cOCTaBa BellecTB. OmnpenesieHre BaJeHTHOCTH 3JIEMEHTOB
no ¢opMynaM OWHApHBIX COEIUHEHUN W cocTaBieHUE (opMyn OMHAPHBIX
COCAMHEHU MO BAJEHTHOCTU 3JeMEHTOB. OTHOCUTEIbHAs aTOMHAas Macca.
OtHocuTeNnbHas MOJIEKYJIsIpHas Macca. MaccoBasi 10JIsl XUMHAYECKOTO 3JIEMEHTA
B coenuHeHnu. HaxoxxneHnue mpocteiiineil popMyibl BEIIECTBA MO MaCCOBBIM
JOJISIM JIEMEHTOB.

KomnyectBo BemecrBa. Monb. MossapHas macca.  BzauMocBssb
KOJIMYECTBA, MACChl W YHUCIA CTPYKTYPHBIX €IMHUI] BellecTBa. PacdeTsl mo
dbopMynaM XWMHUYECKMX COCIWHEHHUU. MoJspHas Macca CMECH BEIeCTB.
MonbHass [0 XUMHYECKOrO 3JIEMEHTAa B coeauHeHuu. Haxoxaenue
npocreiiiei GOpMyIIbI BEIIECTBA MO0 MOJIBHBIM JIOJISIM JIEMEHTOB.

@u3nueckue W XUMHYECKHE SBICHHUS. XHUMHUYECKas peakiuss U ee
MPU3HAKHU. YCJIOBUS MPOTEKAHUS XUMHUYECKUX peakluil. 3aKOH COXpaHEHUs
Macchl BEIIECTB. ATOMHO-MOJEKYIsipHas Teopusi. Ku3up u nedarenbHocts M.B.
JlomoHOcOBa. XWMHUYECKME YpaBHEHHUSA. THUIBI XUMHYECKUX PEAKLIHMI
(coemuHeHus, pa3loXKEHUs, 3aMeleHusi, oOMeHa). PacdeTsl 1Mo XUMHUYECKUM
YpaBHEHUSIM.

DOKCHEpUMEHTAIIBHOE HM3YYEHHE BEIIECTB M SBJICHUI. 3HAKOMCTBO C
XUMUYECKON TOCYy/I0N, ¢ TpaBwiIaMu paboThl B J1a0OpaTopuu W TpHEeMaMu
oOpameHusi ¢ JlabopaTopHBIM OO0OpymoBaHWeM. M3ydeHue u ONHCaHHE
(Gu3HYeCKUX CBOWCTB OOpAa3IOB HEOPTAHMYECKHX BEIIECTB — METAUIOB U
HeMmetauioB. HaOmonenue Qusnyeckux (TU1aBieHHE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYIKE, KUIIEHHWE U KOHJAEHCAIMs BOJbI) U XUMHYECKUX
(ropeHue cBe4M, NPOKAJIMBAHUE MEAHOW MPOBOJIOKH, B3aUMOJICUCTBUE COIbI
WM Mela C COJSHOW KHUCJIOTOH) siBaeHuid. O3HakomJIeHHE ¢ 00pas3iamu



BELIECTB Koju4yecTBOM 1 Monb. HaOmioneHue u onucaHue NPU3HAKOB
NPOTEKaHUSI XUMHUYECKUX peakuuid (pasjoKeHHe caxapa, B3auMOJICWCTBHE
CEpPHOM KHUCJIOTHI C XJOPUAOM Oapusi, MOJy4YeHHE M Pa3JIoKeHUE TUIPOKCUAA
meau (1) mpu HarpeBaHuu, B3aMMOJCIHCTBUE KeJI€3a C PACTBOPOM COJIM MEAU
(II). Hzydyenwe cmocoOOB pa3aeleHUs cMeceil (C IMOMOIIBI0 MarHuTa,
¢buabTpOBaHME, BHINIAPUBAHUE, AUCTHILIISIUA, XpomaTorpadus), IpOBeIeHUE
OUMCTKM  TMOBapeHHOW conu. HaOmrogenue ©W = omucaHue — OIBITOB,
WJUTFOCTPUPYIONIUX 3aKOH COXPAHEHHUS MACChI.

Bakueiiuue npeacTraBuTe M HEOPraHUYECKUX BelIeCTB

[IpencraBinenus o razax. Bo3gyx — cmeck razos. CoctaB BO3ayxa. 3aKOH
ABoraapo. Mousipabiii 00b€M  Ta30B. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHOM MOJIEKYJISIPHOM Macchl ra3000pa3HOro BellecTBa
M0 WM3BECTHOM OTHOCHUTENbHON TIOTHOCTH. OOBEMHBIE OTHOIICHUS Ta30B MpPU
XUMHUYECKUX PEAKIUSX.

Kucnopon — snemeHT u mpoctoe BemlecTBo. HaxolieHne KHCIopoaa B
npupoae, ¢GU3MUECKHEe U XHUMHYECKHE CBOMCTBAa (peakiMu TOpeHUs W
okuciieHus ). IIpoueccel okuciiennst B xkuBoM npuponae. Okcuasbl. [Ipumenenne
kuciopoga. CnocoObl  MOJMy4YeHUs  KHCIOpoJa B J1abopatopuu |
npombinieHHOCTH. [loHATHEe O KaTtanu3arope. KpyroBopoT Kuciiopojia B
npupoze. O30H — ajuIoTpoIiHas MoauduKaius kuciopoaa. O30HOBBIH CIOM, €ro
3HAYCHME JJIs1 KUBBIX OPraHU3MOB. Pa3pylieHue 030HOBOTO CIIOS.

TernoBoit 3pPexT XUMUYECKON peakluu, TEPMOXUMHUYECKUE YPaBHEHHUS,
3K30- U dHJAO0TepMUYECKUe peakuuu. Tomnmso. Mcnonp30Banue yris U MeTaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3yxa. [lonstue o mapaukoBoM s dexre.

Bopopon — snmemeHT m mpocroe BemecTtBo. Haxoxaenue Bomopona B
npupoae, ¢GU3MUECKHe U XUMUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOOBI
nonyuyeHusa. [lonstue o kucinorax u coisax. Mcmonws3oBaHue BOAOpOJa B
Ka4eCTBE TOIUIMBA.

Bopa. ®usnueckue cBorcrBa BoAbl. Boga kak pactBopurelnb. PacTBOpEL.
Haceimiennble 1 HeHaChIIEHHBIE PAacTBOPBL. PacTBOpUMOCTh BELIECTB B BOJE.
®dakTopbl, BIMUSIONIME HA PACTBOPUMOCTH TBEPJIBIX U Ta3000pa3HBIX BEIIECTB.
CrocoObl  BBIpaXEHUST  KOHIICHTPAIlMM  PAcCTBOPOB:  MaccoBas  JIOJI
PacTBOPEHHOIO BEUIECTBA, MOJISIpHAs KOHIEHTpauus. Ponb pacTtBOpoB B
IIPUPOJE U B )KU3HU YEJIOBEKA.

Xumnueckue cBoiictBa Bonbl. [loHsatue 00 ocHoBanusix. [lonsrue 00
uHaukaTopax. KpyroBopoT Bojabl B Mpupoje. 3arps3HEHUE MPUPOIHBIX BOJI.
OxpaHa ¥ OYHMCTKA NPUPOJHBIX BOJI.

Kiaccudukanus Heopranndeckux coeauHennid. Oxcuabl. Kimaccudukarus
OKCHJIOB: cojieoOpasytomue (OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHBIE) W
HecosieoOpasyromye. MexayHapoHas HOMEHKJIATypa OKCUAOB. TpuBHAIbHbBIE
Ha3BaHUs OKCUIOB. DU3MYECKHME M XapaKTEpHbIE XUMHUYECKHE CBOMCTBA
OKCHJIOB (B3aUMOJICUCTBUE C BOJIOM, C KACIOTAMU U OCHOBAHUSIMHU, C JPYTUMHU
okcusiamiu). [lomydeHune okCcuoB.

[lonsiTne O THUAPOKCHAAX — OCHOBAHUSIX U KHUCIOPOACOAECPHKALINX
kuciotax. Kucnorel. Knaccuduxarus kucinot. MexayHapoaHas HOMEHKIIATypa
W TPUBUAIIbHBIE HA3BaHUS KHUCIOT. DPU3MYECKME WU XHUMHUYECKUE CBOMCTBA
KHUCJIOT (B3aUMO/JICUCTBUE C METAJUIAMH, C OKCUJIAMU METAJJIOB, OCHOBAHUSIMU U
comsimu). Psp aktuBHoctu metayuioB H.H. bekerosa. Ilonydyenue Kucior.
Kucnotsl B npupose, NnpuMeHEHNE BAXKHENIINX KACIIOT.

OcHoBanus. Krnaccudukamusi OCHOBaHMIA: IEJIOYHM W HEPACTBOPHUMBIC
OCHOBaHWs. MexnayHaponHas HOMEHKIATypa OCHOBaHUW. TpuBHaIbHBIE
Ha3BaHMs ocHOBaHUU. Illenoun, ux cBOWCTBA (B3aMMOICHCTBUE ¢ KUCIOTHBIMU



OKCHJaMH, KHUCIOTaMH U COJIIMH) M crocoObl monyudeHus. HepactBopumblie
OCHOBaHMs, HMX CBOWCTBA (B3aUMOJCKHCTBHME C KHCIOTaMH) M CIOCOOBI
nonydeHus. AmdorepHocts. IloHsiTne 00 amdboTepHBIX THUIApPOKCHIAaX (HA
OpuUMepe TUAPOKCHIOB IHMHKA U aJIIOMUHHUA). XUMHUYECKHE CBOWCTBA
(B3aMMOJIEHCTBUE C KMCIOTAMU U II€JI0YaMH) U TTOJIy4eHHE.

Comn  (cpenHue, KuCHble, OCHOBHBIC, JIBOWHBIE). MexmyHapoaHas
HOMEHKJIaTypa coJie. TpuBuanpHble Ha3BaHus cojeld. Dusndeckue u
XapaKTEepHbIE XMMHYECKHUE CBOMCTBA Ha MpUMeEpe cpeaHux coseil. [lomyuenue
COJIEH.

I'eneTnueckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHUMN.

DKCIEPUMEHTAIBHOE U3YUEHUE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OTPEIETICHUE COAEPKaHUsI KUCIOPOAa B BO3AYXE;

MOJIy4eHHEe, COOMpaHue, paclio3HaBaHUE U U3YUEHUE CBOMCTB KUCIOPO/a;

HAOJIIOICHUE B3aUMOJICUCTBHUS BEIIECTB C KHUCJIOPOJOM M YCIIOBUU
BO3HUKHOBEHUS U MPEKPAILICHUSI TOPEHUS;

O3HAaKOMJIEHHE C 00pa3liaMi OKCHUJIOB U OIMCAHUE UX CBOMCTB;

MOJIy4eHHe, cOOMpaHHue, paclio3HaBaHUE W M3yYEHHE CBOMCTB BOAOPOJA
(ropenue);

B3auMo/ieiicTBre Boopoa ¢ okcumom meau (11);

UCCJIeIOBaHUE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C Pa3IUYHOU
PacTBOPUMOCTHIO;

NPUTOTOBIICHHE  PACTBOPOB C  ONPEACICHHOM  MacCcoBOW  J10Jei
PacTBOPEHHOIO BEUIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OMNPEACIECHHOW MOJIIPHOW KOHLEHTpaUueu
PacTBOPEHHOI'O BEUIECTBA;

B3aMMOJICHCTBHE BOJIbI C METAJJIAMU (HATPUEM U KAJIBIIUEM);

ONpEICJICHUE PACTBOPOB KUCIIOT U IIEJIOYEN C TOMOIIbIO UHIUKATOPOB;

UCCJIeIOBaHNUE 00Pa3IlOB HEOPTAHMUECKHUX BEIIECTB PA3IMYHBIX KIACCOB,;

uzydeHue B3aumojeuctBusi okcuma meau (II) ¢ pactBopom cephoit
KHUCJIOTBI, KUCJIOT C ME€TaJUIaMH, PEAKIINN HEUTPAIN3ALMH;

MOJIyYEHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO MeETalljia
JIPYTUM U3 pacTBOpPaA COJIU;

B3aMMOJICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMU KUCIIOT U IIEJIOYEH;

pEelIEHUE SKCIEePUMEHTANbHBIX 3a7ay 1o TeMe «OCHOBHBIE KIIACCHI
HEOPTraHUYECKUX COEAUHEHUI.

IHepuoanuyeckuii 3akoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
seMmeHTOB /I. U. MeHaeneeBa

Ctpoenue aTOMOB. XumMmuueckas CBSI3b. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKUX 3JeMeHTOB. [loHsATHE O
rpymnmnax (CeMencTBax) CXOHbBIX AJEMEHTOB: MIEJIOYHBIX U IIETOYHO3EMEIbHBIX
MeTaJulax, TaJoreHax, WHEPTHBIX (0JIarOpOAHBIX) Ta3aX. DJIEMEHTHI, KOTOpPbhIE
o0pa3yroT aM(poTepHbIE OKCUIBI U TUIPOKCHUJIBI.

Ilepuoguueckuit  3akoH.  OtkpbiTue  Ilepuoguyeckoro  3akoHa.
[lepuoanueckas cucrema xumudeckux odaemeHtoB J[. WM. Mengeneesa.
Kopotkonepuoanas u jguHHONEpruoaHas (popmer tabmmibl «llepuoanueckas
cucteMa xumuueckux 3nemeHToB [[. . MenneneeBay. [lepuonbl u rpymisl (A-
u b-rpymier).

Crpoenne aromoB. CoctaB aroMHBIX siaep. M3oTonsl. PaninoakTHBHOCTD.
DONeKTPOHBL. DIEKTPOHHAsA OpOUTANIb. DHEPreTUYECKHUE YPOBHU U MOIYPOBHU
atoma: S-, p-, d-opOurtanmu. DIeKTpOHHbIE KOHPUTYPAUH U DJICKTPOHHO-
rpaduueckue Gopmyibl aToMoB. DU3MYECKUN CMBICT TMOPSIIKOBOTO HOMEPA,



HOMEpa MepuoAa W rpynnbl daemeHTa. CTpoeHHe 3JIEKTPOHHBIX 000J0YeK
aToMOB mepBbIX 20 xumuueckux siemeHToB [lepuoguueckoit cucremst [1. H.
MenneneeBa: pacnpenelieHue SJICKTPOHOB IO DHEPreTUYECKUM YPOBHSM,
NOYpOBHM U opouTtansam. @usndeckuit cmbich [leproanyeckoro 3akoHa.

3aKOHOMEPHOCTH HM3MEHEHUsl pajinyca aTOMOB XHMHMUYECKHX JJIEMEHTOB,
METANIMYECKUX M HEMETANIMYECKUX CBOWMCTB MO TpynmaM M Iepuojam.
N3meHeHne KUCI0THO-OCHOBHBIX CBOMCTB COEAMHEHUN XUMUUECKUX 2JIEMEHTOB
B IEpUOJax W Tpynmnax. XapaKTepUCTUKAa XMUMHYECKOTO JJIEMEHTA IO €ro
noJjioxkeHuro B [leprnonnueckou cucreme /1. 1. Menneneena.

3nauenue Ilepuogumyeckoro 3akoHa u Ilepuonuueckoid cUCTEMBI
XUMHUYECKUX DJIEMEHTOB JJIsl pa3BUTUA Hayku W npaktuku. [{. . Mengenees —
YUEHBIN U TpaXJIaHHH.

DNEKTPOOTPUIIATEILHOCTh XUMHUYECKUX AJIEMEHTOB. XHUMHUUYECKasi CBS3b.
Bunpl xumudeckoil CBSi3M: KOBAJCHTHAs TOJSpHAs CBA3b, KOBaJEHTHAas
HEMoJIIpHAas CBs3b, HOHHAS CBsI3b. MexaHU3Mbl 00pa30BaHUsI KOBAJICHTHOU U
MOHHOU CBSI3U. DIIEKTPOHHBIE U CTPYKTYypHbIE (hOpMYJibl BemiecTB. KaTHuoHbI U
AHUOHBI.

Kpucramnnueckue u amopduble BemecTBa. THIBI KPUCTALTUYECKUX
PENIeTOK: MOHHASI, AaTOMHAs1, MOJICKYJISIPHAS. U UX XapaKTEPUCTHUKHU.

Crenenp oxucnenus. OmnpelneneHue CTENEHEW OKUCIEHHUS aTOMOB B
OuHapHbIX  coeAMHEHUSX. OKHUCIUTENHbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUH.
[Ipotiecchl OkucieHUsT W BOCCTaHOBIEHUs. OKUCIUTENM W BOCCTaHOBUTEIH.
CocraBieHne  ypaBHEHHH  MPOCTBHIX  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkiMii M pacCTaHOBKA B HHUX KOI(PPHUIIMEHTOB METOJIOM 3IIEKTPOHHOTO
Oayanca.

DKCnepUMEHTAIBHOE U3YUCHHUE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHHE C 00pa3llaMyi METAJJIOB U HEMETAJIIOB;

MOJICTMPOBAHUE CTPOCHUS MOJICKYJ TPU TMOMOINM PUCYHKOB, MOJIEIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (HOpMyIT;

IIPOBEJICHUE OIBITOB, WUIIOCTPUPYIONINX TPUMEPHl  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIHHBIX PEAKIUH (TOPEHHE, PEAKIINH PA3JIOKECHHS, COSTUHEHU ).

MexknpeaMeTHbIE CBS3H

Peanuzanus MexXnpeIMeTHBIX CBSI3€H MPU U3YYCHUM XMMHH B 8 Kiacce
OCYIIECTBJISIETCS. Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTHH, TaK ¥ TIOHATUM, TPUHATHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OOmme ecTeCTBEHHO-HAy4YHBIE TOHSTHUS: sBJICHUE (MPOIECC), HAYIHBIHA
dakT, THIOTE3a, TEOpHsA, 3aKOH, aHaIW3, CHHTE3, KiIacCUu(UKaIs,
MEePUOIMYHOCTh, HAOJIOJICHUE, SKCIEPUMEHT, MOJICIMPOBAHUE, W3MEpPEHHE,
MOJICIIb.

®duznka: SBICHUS TPUPOJILI, (PU3UUECKHE SIBICHHUS, BEIIECTBO, TEJO,
¢us3nuecKkrue BENIMYWHBI, CIUHUIIBI U3MEpPEeHHs, 00BhEM, Macca, arperaTHbIC
COCTOSIHME BEIIECTBAa, aTOM, JJICKTPOH, MPOTOH, HEWUTPOH, MOH, MOJEKYJa,
CTPOCHME Ta30B, JKUAKOCTEH U  TBepAbIX (KPUCTAIUIMYECKHX)  Tel,
ANEKTPUUECKUH 3apsif], KOJIMYECTBO TETUIOTHI.

buonorus: 6uocdepa, porocunTes, mpoiecchl 0OMEHa BEIIECTB.

I'eorpadusi: atmocdepa, ruapochepa, MHHEpATbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOTTAeMbI€, TOTUIUBO, BOAHBIC PECYPCHI.

Texnonorus: TexHocdepa, NPOU3BOJACTBO, XUMHUYECKHE TEXHOJIOTHH,
CBIPbE, KOHCTPYKITNOHHBIC MaTEPHUAIIBI.



9 KUIIACC

BemecTBo M XMMHYeCKas peaKus

[ToBTOpeHue u yriyblieHHe 3HAaHUN OCHOBHBIX pa3/elioB Kypca 8 Kiacca.
Crpoenne aromoB. CBOMCTBA AaTOMOB XHUMHYECKHUX DJIEMEHTOB, HX
KOJINYECTBEHHBIE U Ka4EeCTBECHHBIEC XapaKTEPUCTUKHU (pamuyc,
ANEKTPOOTPUIIATENIBHOCTh,  dHEprus  uoHu3auuu). l[lociaenoBaTenbHOCTh
3aMoJHEHUS SJIEKTPOHHBIX OpOUTAlIel aTOMOB MajbIX 1nepruoaoB. OcoOeHHOCTH
3aMOJHEHUsI  DJIEKTPOHHBIX ~ OpOWTalied  aTOMOB  OOJBIIMX  MEPHOJIOB.
Ilepuoguueckas cucreMa XHUMHYECKHUX 3JIEMEHTOB B CBETE IMPEACTABICHHUU O
ctpoeHun artoma. CTelneHb OKHUCIEHHUS W BaJeHTHOCThb. lIpencraBieHue o
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX AIIEMEHTOB
(37IEKTPOOTPUTIATEILHOCTh,  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  CBOMCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCU/IOB) OT CTPOEHHUS aToMa.

Crpoenue BemecTBa. BemiecTBa B TBEpIOM, XHUAKOM U Ta3000pa3HOM
COCTOSIHUU. BHJIIBI XUMUYECKON CBSI3M: HMOHHAs, KOBaJCHTHas (HEIOJspHas,
noJispHasi); OOMEHHBIH M JIOHOPHO-AKIECNITOPHBIA MEXaHU3M O00pa30BaHUs
KOBAJICHTHOU CBSI3U.

MexMoeKyspHbIe B3auMOICUCTBHS (BOJOPO/IHAS CBsA3b, CUIIbI BaH-1ep-
Baanbca). Tumbl KpUCTAJUIMUECKMX  PEIIETOK —  aTOMHas, HOHHAafi,
MeTaNInYecKasi, MOJICKYJIIpHAsE — U OCOOCHHOCTU MX CTPOEHHUA. 3aBUCHUMOCTD
CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON PELICTKH U BUAA XUMHUYECKOU
CBSI3H.

OcCHOBHBIE  3aKOHOMEPHOCTH  MPOTEKAHUS XUMUYECKUX  PEaKIUu.
Knaccudukanys XuMruueckux peakiuii o pa3iauyHbIM MpU3HaKkaM (TI0 YUCTy U
COCTaBy YYaCTBYIOIIMX B PEAKIMUU BEIIECTB, MO TEIJIOBOMY 3(dQeKTy, Mo
U3MEHEHHIO CTEMEHeN OKUCIEHUS XUMUYECKUX HIIEMEHTOB, 10 0OpaTUMOCTH,
[0 YYaCTHUIO KaTaJiu3aropa, [0 arperaTHOMy COCTOSHUIO PEarupyrommx
BCILICCTB).

DJIEMEHThl XUMHUYECKOM TEPMOJWHAMHUKUA. OHEPreTka XHWMHUYECKHUX
peakiuii. TeroBoi 3pdekT XUMHIECKON peakiui. DK30- U YHIOTCPMHUUCCKHE
peakuuu, TEPMOXMMHUYECKUE YypaBHEHHMS. 3akoH l'ecca W €ro CIleacTBUS.
Brrunciienns no TepMOXMMHYECKUM YPAaBHEHUSIM.

[ToHsaTHE O CKOPOCTH XMMHUYECKOW peakiuu. 3aKOH ACHCTBYIOIIMX Macc.
@aKTOpBbI, BAUAIONIME HA CKOPOCTh XUMUYECKOW pEaKIUUA. DHEPTUsl aKTUBALIMHY.
[Tonsitue o xkatanmuze. epmentol. UTHTUOUTOPEI.

[Tonsitue 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX PEAKITUSX.
[Tonstne o xumuueckom paBHoBecuu, npuHuun Jle Illarense. YcioBus
CMEIICHUSI XMUMUYECKOro paBHOBecUs. (DakTOpbl, BIMSIOINIME HA COCTOSHUE
XMMHUYECKOr0 paBHOBecus. [IporHo3mpoBaHue BO3MOXHOCTHA IPOTEKAHUS
XUMUYECKUX MPEBPAIICHUI B PA3IMYHBIX YCIOBHUIX Ha OCHOBE MPEACTABICHUIA
00 M3YYEHHBIX AIEMEHTaX XUMUYECKON KHHETUKHU ¥ TEPMOJIUHAMUKH.

OKUCINTETLHO-BOCCTAHOBUTEIBHBIC peaKuuu. OKucIuTENBHO-
BOCCTAHOBHUTEJIBHBIE CBOMCTBA XUMHUYECKHX DJIEMEHTOB, 3aBUCUMOCTb OT
CTENEHU OKHUCIICHUS. BaXKHble OKUCIUTENIM W BOCCTaHOBUTENH. IlepmaHranar
Kanusi  (xapaktepuctuka). CocraBieHHWE  YPaBHEHUM  OKHUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIHM C HCHOJB30BAHUEM METO/IA SIJIEKTPOHHOTO
Oananca.

DNIEKTPOJUTHYECKAsT NUCCOLMANMA. XUMUUYECKUE PEaKIMU B PacTBOpaX.
Teopust 3yeKTpONUTHYECKONW Juccouuanuu. PacTBopeHue Kak (U3HUKO-
xuMu4eckun mpouecc. [lonstme o0 rugparax W KPUCTAIUIOTMIPATAX.
DJIIEKTPOJUTHI U HENIEKTPOJIUThl. KaTHOHbI, aHMOHBI. MeXaHu3M AUCCOIUALUN



BELIECTB C PAa3JIMYHbIM BHUJAOM XHUMHUYECKOW CBs3U. CuiibHbIE U clla0ble
anekTponuThl. CTENeHb AWCCOLMAlMK, KOHCTaHTa auccouuanuu. MoHHOE
IPOU3BEICHUE BOJIBI. Bonoponnsiii MOKA3aTeIb. WNHuKaTopsl.
DIIEKTPOJIUTHYECKAST JUCCOLMALINS KACIIOT, OCHOBAaHUM U COJIEH.

Peakiuu wmoHHOro oOMeHa. YcCOBHS NPOTEKAHHUS PEAKIUHA HOHHOIO
oOMmeHa. MorekynsipHble, TOJHBIE M COKpallCHHbIE HOHHBIC YPABHEHHS
peakiuii. CBOMCTBa KHCJIOT, OCHOBAaHUN W COJICH B CBETE MpEACTaBICHUN 00
ANEKTPOIUTUYECKON qucconranyv. KauecTBeHHbIE peaKIUi Ha HOHBI.

I'mpponus coneit. IoHHBIE YpaBHEHUS TUIPOJIM3a COJIEH. XapaKTeP CPEIbI
B BOJIHBIX PACTBOPAX COJIEH.

DKCIEpUMEHTAIBHOE HM3YYCHUE BEIIECTB W SBJICHUN: O3HAKOMIJICHHUE C
MOJENSAMU KPUCTAJUIMUYECKUX PEMIETOK HEOPTAaHUYECKUX BELIECTB — METAJUIOB U
HeMeTasuioB (TpaduTta U aamasa), CIOKHBIX BEIIECTB (XJIOpHJia HATPHs);

UCCIIEOBAHUE 3aBUCHMOCTH CKOPOCTH XHUMHYECKOHM pEaKUUH OT
BO3JICHCTBUSI PA3IMYHBIX (DAaKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOIE 00PATUMOCTh XUMHUECKUX PEAKIINIA;

MCCIIEIOBAHUE BJICKTPONPOBOJHOCTH PACTBOPOB, MPOLIECCA AUCCOLMALINU
KHUCJIOT, LIEJIOYEH U COJIEH;

POBEJECHUE OMNBITOB, UWLIFOCTPUPYIONIUX MPU3HAKU MPOTEKAHUS PEAKIIUI
MOHHOTO 0OMeHa (00pa3oBaHue Ocajika, BbIJIEJICHUE Ta3a, 00pa3oBaHUE BObI);

NpUMEHEHUE WHIUKATOPOB (JIakMyca, MeTwiopamxka u (eHondranenHa)
IUIS1 OPENICTICHHS XapaKTepa Cpelibl B paCTBOPAx KUCIOT, OCHOBAHUM U COJEH;

IPOBEAECHUE OMBITOB, WUIIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaKuil (TOpEHUE, PEAKIIUU PA3I0KEHUS, COEUHEHHUS);

pacro3HaBaHWE€ HEOPraHMYECKUX BEIIECTB C IMOMOIIBI0 KauyeCTBEHHBIX
peaKkiuii Ha UOHBI;

pElIEHUE SKCIEPUMEHTAIBHBIX 3aJa4 Mo TemaMm: «OKUCIUTENbHO-
BOCCTAHOBUTENbHBIE peakuun», «l'uapoaus conei», «INeKTPOIUTHIECKAS
JTUCCOLIAALIMS.

HemeTansbl 1 X coeIMHEHUS

OO6mrast xapakTepucTka HemeTauioB. OCOOCHHOCTH CTPOEHUST aTOMOB
XUMUYECKUX DBJIIEMEHTOB, MPOCThIX BEUIECTB, aWIOTponus. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOICTBA HeMeTaioB. CpaBHUTENbHAS XapaKTEPUCTUKA
COCIMHEHUN HEMETAILJIOB.

OO6mrast xapakTepucTHKa TamoreHoB. OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMopeiicTBHE €  METaJIlaMH, HEMeTaJUlaMH, BOJIOM, IeJI0YaMHu).
XnopoBogopoa. CoinsiHasi KHUCJIOTa, XWMHYECKUE CBOMCTBA, TMOJyYECHHE,
npuMeHenue. [lelicTBue Xxjgopa M XJIOPOBOAOPOJAa HA OpPraHU3M YeJOBEKa.
Baxnenmme xyopuasl W WX HaxoxaeHue B npupone. Ilonsarue o
KHUCJIOPOACOIEPKAITUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OcOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTECIICHU
okucieHusi. CtpoeHune u pu3ndeckre CBOMCTBA MPOCTHIX BEHIECTB — KUCIOPOa
U cepbl. AJUIOTpONHBIE MOMU(PUKAINUKA KUCIOPOAA M Cepbl. XUMHYECKUE
CBOMCTBA cepnl (B3auMoieicTBue C HEeMeTaJlJIaMHu, METaJllIaMH,
KOHIIEHTPUPOBAHHBIMU a30THOM U cepHOl kucimotamu). CepoBoaopon,
cTpoeHue, (U3MYECKHEe W  XHMHYECKHE CBOWCTBA  (KHUCIOTHBIE U
BOCCTAHOBUTEJbHBIE CBOMCTBA). OKCU/IBI Cepbl KaK MPEACTAaBUTENN KUCIOTHBIX
okcunoB. Cepuuctas kuciora u ee conu. CepHas KuCIOTa, (PU3NYECKUE U
XUMUYECKHE CBOMCTBa (OOIIME Kak MPEACTaBUTENsA Kiacca KUCIOT H
cnernupuueckne). Conmu cepHOM KHUCIOThI. XUMHUUYECKHE PEAKIINH, JICKAIUE B



OCHOBE  TPOMBIIUIEHHOTO  crmoco0a  MOJYy4YeHUS  CEpHOM  KHUCIJOTHI.
[IpeacTtaBieHuss O XUMHUYECKOM IPOM3BOACTBE M CBSI3aHHBIX C HUM
npodeccusix. Ilpumenenne cepHoil KuUCIOThl U Ccyib(daTtoB. KadecTBeHHbIE
peakiuuu Ha cyiabpuT-, Cyabua- u cynbdaT-aHuoHbl. HaxoxaeHnue cepsl u ee
COCIMHEHUM B TMpupoje. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEeH Cpebl
COCIMHEHUSIMU cephl (KUCIOTHBIC JOXKIH, 3arpsS3HEHUE BO3/1yXa), CIIOCOOBI €ro
peIoTBpaIICHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTEIIEHU OKUCIICHUSI.

A3o0T, pacipocTpaHeHue B IpUpojIe, PU3NUECKHE U XMMUYECKUE CBOWCTBA
(B3auMOJIeHCTBHE ¢ METaJUIaMH, BOJIOPOJIOM, KUCIOpoioM). KpyroBopoT azoTa
B npupoje. AMMHAK, €ro (pu3nyeckue U XUMHUUYECKHE CBOMCTBa (OKUCIICHHE,
OCHOBHBIC CBOMCTBa BOJHOIO pAacTBOpa), MNPUMEHEHUE U TMOJIYy4YEHUE B
nabopaTopud M TPOMBIIUICHHOCTH. MOH aMMOHUSA, JTOHOPHO-aKIENTOPHBIN
MexaHu3M ero oopaszoBanusi. Conu aMMOHMS, UX (U3HYECKHUE U XUMHUUYECKHE
CBOMCTBa (pa3yioKEHUE M B3aUMOJCHCTBUE CO IIeJI0YaMH), IPUMEHEHUE.
KauecTBennas peakuus Ha noHbl ammonusa. Oxcuasl azora (I, 11, 1, 1V, V).
A3zotuctas KkucioTa. A30THas KHUCJIOTa, €€ ToJiydeHue, (U3NYEeCKue u
XUMUYECKHUE CBOMCTBa (0OIIME Kak MpEICTAaBUTENs Kiacca KHUCIOT U
cnenuduyueckre), TpUMeHeHne. XUMHUYECKUE pEeaKIMH, JeKallhue B OCHOBE
MOJIYYCHHS] a30THOM KHUCJOTHI B MPOMBIIUIEHHOCTH. HHUTpaThl M HUTPUTHIL.
KadecTBeHHble peaknuy Ha HUTpaT- W HUTPUT-AaHHUOHBI. XUMHUYECKOE
3arpsi3HEHHE OKpPYXAIolehd cpelbl COSAUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH,
3arpsi3HEHHUE BO3/AyXa, IOYBLI U BOJIOEMOB).

®ocdop, ammorponHsie Momubukanuu ¢docdopa (O6enblii U KpacHBIN
docdhop), usnueckue W XUMHUUYECKHE CBOMCTBA (B3aUMOJCHCTBHE C
MeTallaMH, KHUCIOPOJOM, TajJOreHaMH, KOHIIEHTPUPOBAHHBIMU a30THOU W
cepori kucimotamu). Oxcuasl docdopa (I, V), docdhopnas xucnora,
du3nueckue U XUMHYECKHE CBOMCTBA, MoiyueHue. KadecTBeHHas peakiusi Ha
docar-nonsl. [Ipencrarnenus o ragorenngax dpocdopa (11, V).

[lonsitTue 0 MuUHEpaIbHBIX yAOOpeHHsX. A30THBIE, (POCPOpHEIE,
KOMIUJIEKCHBIE yA0OpeHusi. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIICH CpPEeJIb
COeIMHEHUSIMU a30Ta 1 Pocdopa.

O6mrass  xapaktepuctuka odnemeHToB |IVA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEPHBIC CTETICHH OKHCIICHUS.

Yriepox, auioTponHsie MopuQukaiuu (rpagur, anmas, Qyepes,
rpadeH, HaHOTPYOKH), PU3MICCKUE U XUMIICCKUE CBOICTBA MPOCTHIX BEIIECTB
(B3anMOJICHCTBHE C META/UIaMH, HEMETA/UIAMHU, KOHIICHTPHPOBAHHBIMH a30THOM
U CEpHOW KHUCIOTaMH). TousTie 06 az[cop6u1/n/1 Kpyrosopor yrnepoxa B
npupoge. Oxcuawsl yriaepona, uX (pu3MYeckue W XUMHYECKHE CBOMCTBA,
JICCTBYE HA JKUBBIC OPTaHU3MBI, IMOJYyYE€HUE U TMPUMEHCHHE. DKOTOTHHUECKHE
mpoOaembl atMocdepsl, cBs3aHHbIE ¢ okcugoMm yriepona (IV). VYromphas
KHCJIOTAa U €€ COJU, UX (U3UYECKUE U XUMUYECKHUE CBOWMCTBA, MOJIYYCHHE U
npumeHenue. KapOoHaTel, THApoKapOOHATHl, WX cBoWcTBa. KauecTBeHHas
peakiusi Ha KapOoHaT-HOHKI. Vcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBITTUICHHOCTH U CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHBIE TIOHATHS OO0 OpPTraHWYECKUX BEMIECTBAX Kak O
COCIMHECHUSX YIJIEpOAa: YIIAEBOAOPOAbl (METaH, 3TaH, JTWUJICH, alleTUJICH),
ATaHOJI, TIUIEPUH, YKCYCHas KucioTa. [IpupoaHbie HCTOYHUKH YTIIEBOIOPOIOB
(yrosb, mpupoaHbIN ra3, HeTh), MPOIYKTHI UX MepepabOTKH, UX POJIb B OBITY U
MPOMBINTUICHHOCTU. [loHSTHE O OWOJIOTMYECKHM BaXXHBIX OPTaHUYECKUX



BEIIECTBAX — JKUpaX, Oelkax, yrieBojax — M MX POJM B KU3HU YEJIOBEKa.
EanHCTBO Opranrueckux U HEOPraHUYECKUX COCTMHEHUN.

Kpemnuii, ero ¢usznyueckre u XMMUYECKHUE CBOMCTBA (B3aUMOJCICTBUE C
METa/llaMHi,  KUCIOPOAOM,  YIJIEpOAOM, TallOT€HaMH), TOJy4YeHHEe U
npuMeHeHue. Poib kpemMHus B mpupojae M TexHuke. Oxcupa kpemuus (1V),
KpEMHHUEBasi KUCIOTA, CHUJIMKAThl: (PU3NYECKHWEe U XUMHUYECKHE CBOMCTBA,
MOJIyYCHHE U TMPUMEHEHHE B OBITY W NPOMBIIUICHHOCTH. BaxkHeimme
CTpPOUTEIbHBIE MaTepUajbl: KEPaMHUKa, CTEKJIO, LIEMEHT, OCTOH, keJIe300€TOH.
[IpoOnemMbl 0©€30MacHOrO0 HMCHOJB30BAHMS CTPOUTEIBHBIX MaTepUaloB B
MOBCEHEBHOM JKU3HU.

bop. OcoOenHoctu ctpoeHus aroma. OOmMe MNpPeACTaBICHUS O
bu3NUecKX U XMMUYECKUX cBoicTBax. bopHas kucnora.

DKCNepUMEHTAIBHOE U3YYCHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHHUE C 00pa3laMu MPUPOTHBIX XJIOPUIOB (TATIOTEHUIOB);

IIPOBEJICHUE OMBITOB, OTPAKAIONINX (DU3NUECKUE U XUMUYECKHE CBOMCTBA
raJIOTeHOB U UX COCJIMHEHUN;

U3Y4YCHHUE CBOMCTB COJITHON KUCIIOTHI;

IIPOBEJICHUE KAYECTBEHHBIX PEaKIUil Ha XJIOPUA-, OPOMUJI- U HOTU-HOHBI
U HAOJIIOICHHUE NMPU3HAKOB UX MPOTEKAHUS;

O3HAaKOMJIEHUE C 00pa3laMu Cephl U €€ MPUPOIHBIX COCTUHEHUN;

HaOMIOICHWEe  Tpoliecca  OOyrJiMBaHWsSl  caxapa IOJ  JeHCTBHUEM
KOHIIEHTPUPOBAHHON CEPHOU KUCIIOTHI;

U3Y4YCHHE XUMHUYECKUX CBOMCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

IPOBE/ICHUE KAYECTBEHHBIX peakluil Ha Cynbpui-, CyabhuTt- u cynbdar-
MOHBI U HAOJIIOICHNE MTPU3HAKOB X MPOTEKAHUS;

O3HAaKOMJIEHHE C (U3MYECKUMH CBOWCTBaMHM a3oTa, ¢dochopa U uX
COEIMHEHU, 00pa3iamMu a30THBIX U (GOCPOPHBIX YIAOOPEHHUIA;

MOJIy4eHHe, coOMpaHue, pacro3HaBaHWE M W3Y4YEHUE CBOWCTB aMMHaKa,
WU3y4YEHHUE CBOMCTB COJIE aMMOHHS;

IPOBE/ICHUE KAYECTBEHHBIX PEaKlUii Ha UOH aMMOHUS, HUTPUT-, HUTPAT-
u ¢ocdaT-uOoHBI U U3YUYCHHE MPU3HAKOB UX MPOTEKAHNUS,

U3yUYCHUE B3aUMOJICUCTBUSI KOHLUEHTPUPOBAHHOW Aa30THOW KHUCJIOTBHI C
MeIbI0, CBOMCTB (DOChHOPHOIN KUCIIOTHI U €€ COJICH;

03HAKOMJICHUE C MOJEIISIMH KPUCTATMYECKUX PEIIEeTOK anmasa, rpadura
U (QymuiepeHa, ¢ OPOLECCOM  aACOpPOLMK  PACTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM yTJIEM U YCTPOMCTBOM MPOTHBOTA34;

MoJIydeHue, coOupaHue, pacrlo3HaBaHWE W HM3YUYCHHE  CBOWCTB
VTIIEKHUCIIOTO Ta3a;

MPOBE/ICHUE KAa4YECTBEHHBIX PEAKIMHA Ha KapOOHAT- W CHJIMKAT-UOHBI U
M3y4eHUE IPU3HAKOB UX MPOTEKAHMUS;

M3y4YeHUE B3aMMHBIX IIPEBPAIICHNN KapOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHE C OOpaslamMu TMPUPOTHBIX KapOOHATOB M CHUIIMKATOB, C
MPOAYKIIUEN CHIIMKATHON MTPOMBILIJIEHHOCTH;

perIeHre IKCIIePUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelme HeMeTamibl U
WX COCTUHEHUS.

MeTajuibl M UX COeTUHEHUS

O6mue cBoiictBa MeTawioB. OOmias XapakTEpPUCTUKA XUMHUYECKHX
AJIEMEHTOB — METAJUIOB Ha OCHOBAaHWUW WX TMOJIOkKeHUs B llepmommueckoit
cucreMe xumudeckux snemeHtoB . M. MeHnneneeBa u CTpOeHHS aTOMOB.
Meramiel A- u  b-rpynm.  CTpoeHue MNpoCTBIX BEIIECTB — METaJUIOB.
Merammmueckass CBSI3b W METAUIMYECKAs  KPUCTAJUITMYECKasl — PEIIeTKa
(npumuTHBHAS ~ KyOWdeckas, 00BEMHO-TIEHTPUPOBAHHAST ~ KyOwWdeckas,



IpaHELICHTPUPOBaHHAsT KyOuWuecKasi, TeKCaroHaJlbHas IJIOTHOYIAKOBAaHHAs).
3aBUCUMOCTh (U3MUECKUX CBOWCTB METAJIOB OT CTPOCHHSI KPHUCTAILIOB.
DNEeKTPOXUMHUECKUI psJl  HamnpsbkeHud MetawioB.  OOmue XWMHYECKHe
cBoiicTBa MeTaiyioB. OOuMe CrnocoObl MOTYYEHUsS METAUIOB, METAJLTyprusl.
DNEeKTpOoJIU3 pacIjiaBOB M PACTBOPOB COJIEH KakK OJIMH U3 CIIOCOOOB MOJTyUYEHUS
MeTaioB. [IoHsATHE 0 KOPPO3UU METAILIOB, OCHOBHBIE CIIOCOOBI 3aITUTHI UX OT
koppo3un. CrnaBbel (CTanb, YYryH, OIOpaltoMUHUM, OpoH3a). IIpumenenue
METaJJIOB U CIUTABOB B OBITY U MPOMBIIIJICHHOCTH.

Memannwvt A-zpynn

[lenoynple  MeTamwipl: nosnoxkeHue B llepuogumueckoil  cucreme
xuMuueckux anemeHToB /. . MenzaeneeBa, cTpoeHrnEe UX aTOMOB, HaXOK/ICHHE
B npupoje. Ouznyeckue M XUMUYECKHE CBOMCTBA (Ha MpUMEpE HATpUs U
Kanus), noiaydeHue. OKCUIIBI U THAPOKCUBI HaTpusi U Kanus. [IpumeneHue
HIEJIOYHBIX METAJUIOB U UX COEAUHEHMI. bruonornyeckas pojib HaTpUs U Kaausl.

[I{enoyHO3eMENbHBIE METAJUIBI MAarHuid W KaJblUW: TIOJIOKEHUE B
[lepuonnueckoit cucreMe xumudeckux odiemeHtoB JI. M. Menneneesa,
CTPOCHHE MX aTOMOB, HaXOXkAeHUE B mpupojae. OU3NYECKHUE U XUMHUYECKUE
CBOWCTBAa MAarHusl W Kaiblius. BaxxHeWllne COeIUHEHUs KaldblUsg W MarHus
(oKCcua, THAPOKCUM, COJM), CBOMCTBA, NpUMEHEHHE. JKecTKOCTh BOABI H
crocoOkrI ee ycTpaHneHusi. KpyroBopoT KajabIusi B IPUPOJIE.

AmomuHuii: nosioxkeHue B llepuonnueckoil cuctemMe XHUMHYECKHUX
sanementoB JI. M. MenaeneeBa, CTpOCHHE aTOMa, HAaXOXJICHUE B MPHUPOIE.
dusnyueckre W XUMHUYECKHE CBOMCTBA amtoMUHUS. AMGMOTEpHBIE CBOWCTBA
OKCH/JIa U TUAPOKCUIA antoMUHus. [[puMeHeHne aTtOMUHUS U €r0 CIUIaBOB.

Memannwot b-2pynn

OO6mrast xapaktepucTuka MeTawioB b-rpynm (mMoOGOYHBIX MOATPYIM):
nonoxxenne B llepuomnueckor cucreme Xxumuuyeckux siemeHros [[. .
MenneneeBa, 0COOEHHOCTH CTPOCHHSI aTOMOB. SIBlieHHE «IIpOBajiay 3JIEKTPOHA
Ha MPUMEpE CTPOCHMsI aTOMOB XpoMa, Melu, cepedpa. BameHTHbIE cOCTOSHUS
aToMOB  0-3JIEMEHTOB, CTCTMIEHW OKHCJIICHHS AaTOMOB B  COCIUHCHHUSX.
3aBUCHUMOCTbh KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M TUJPOKCUIOB METAJIOB
OT 3HAYEHHUs CTENEHU OKHUCIEHUS DBJEMEHTa B COCIUHEHUHU (HA TpUMEpE
coeauHeHud xpoma). IlepBoHauanpHbIE TMPEACTABICHHUS O KOMILIEKCHBIX
COEIMHEHUSX.

Menp u cepebpo: CTpoeHHE aTOMOB, CTEIICHH OKUcIeHHs. OOIMe KpaTKue
MPEACTABICHUS] O (PU3MYECKHX M XMMUYECKHX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOJIEHCTBHUE C KUCIOTAMHU-OKHUCIUTEISIMHU), 00 WX OKCHAAX, TUAPOKCHUIAX
U coisix, ux mupumeHeHuu. [IpencrtaBieHuss 00 aMMHAYHBIX KOMIUIEKCAX
cepebpa u meau. KauecTBeHHBIC peakiny Ha KATHOHBI MeaH (2+) u cepedpa.

[uuk: cTpoeHHe aroma, CTEIEeHb OKHUCIEHHUS. XapaKTepUCTHKa
Gu3HUeCKNX W XUMHUYECKUX CBOWMCTB, NMPUMEHEHHE, aM(OoTepHbIE CBOWCTBA
OKcHJia U TuApokcua. KauecTBeHHbIE peakIiMy Ha KaTHOHBI IMHKA.

XKeneszo: cTpoeHune atoma, CTEIEHH OKuciaeHusd. HaxoxeHrne B mpupoe.
du3nyuecKkne U XMMHYECKUE CBOWMCTBA XKeje3a, MpUMEHeHue. buonornueckas
posb xeneza. Okcuasl, Tuapokcuasl U conu xkeneza (l1) u xenesa (I1), ux
COCTaB, CBOMCTBa U MoyyeHHe. KauecTBEHHbIE peaklMi HAa KAaTHOHBI XKeje3a
(2+) u xenesa (3+). Uyryn u cranb — cruiaBbl xkenesa. [[pou3BoacTBo 4yryHa u
CTalid. OKOJOTMYECKHE MpOOJIeMbl, CBSI3aHHBIE C METAUTYPTUYECKUMU
MIPOU3BOJICTBAMU.

DKCIEepUMEHTAIbHOE U3YUEHUE BEIIECTB U SIBJIICHUIA:

O3HAKOMJIEHHE C O00Opa3laMu METa/UIOB M CIUIABOB, WX (DU3UUECKUMU
CBOMCTBaMU;



MOJICTTUPOBAHUE METATUTMYECKON KPUCTATUIMYECKON PEIIETKH;

M3yUYCHUE B3aUMOJICHCTBUS METAUIOB C BOJOM, C pacTBOpaMH COJIEU U
KHCJIOT, UCCIIEOBAHKE MPOIIECCOB AIEKTPon3a pacTBopoB xiopuaa meau (1)
Y MOJIW]1a KaJlvsl, KOPPO3UH METAIIIIOB;

U3y4eHHE OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIOB KajblUsl U HATPHUA C
BOJIOM, MX TUIPOKCUIOB — C okcuaoM yriaepoaa (1V) u kucioramu;

U3YYEHHUE CBOMCTB KapOOHATOB U THUAPOKAPOOHATOB KaJbIIUs, >KECTKOMN
BOJIbI;

W3yUYECHHUE TMPOLIECCOB MOJYYEHUS THUIAPOKCHUIOB KeJe3a, UX XUMHUYECKHUX
CBOMCTB,;

W3yUYCHUE TMPU3HAKOB IMPOTEKAHUS KAYECTBEHHBIX PEAaKIUM Ha HOHBI
(Maraumsi, Kanblys, AIIOMUHUS, ITUHKA, *Kenesa (2+) u xenesa (3+), meau (2+);

HaOJII0JICHUE U OINMCAaHKME OKpAIIMBAaHUS IJIAMCHU MOHAMU HATPHsS, KA
U KaJbLINS;

ucciaeaoBanue aMm(GpOTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS, THAPOKCHIA
xpoma (I11) 1 ruapokcua nuHKa;

pEIIEHUE SKCIIEPUMEHTAIIBHBIX 3a7ay 10 Teme «BaxkHenime MeTamibl 1
UX COCITUHCHUS.

XuMHS M OKPYKAKOLIAA cpelaa

BemectBa u matepuanbsl B HOBCEAHEBHOW KU3HU 4YEJIOBEKA. BakHenime
BEILIECTBA U MaTepHaibl, 00JaCTH X MpUMEHEeHHs. be3onacHoe uCcnoib30BaHKe
BCILIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBas momolp Mpu XMMHUYECKHUX
0O0rax U OTPABJICHUSAX.

Hogble matepuanbl u TeXHOIOTUHA. [[pUHIUIIBI «3€JIEHON XUMUW.

OCHOBBI 2KOJIOTMYECKOM TPaMOTHOCTH. XHUMHUS W 3J0pOBbE. 3HAUCHUE
U3y4aeMbIX XMMHUYECKUX JIEMEHTOB M UX COCIMHEHUMN TSl (DYHKIIMOHUPOBAHHS
opranu3Ma yejoBeka. [loHsTue o 310poBoM 00pase KU3HHU.

XUMHUYECKOE 3arps3HEHHE  OKpPYXKAIoLIeW Cpeabl.  DKOJOTHYECKHUE
poOJieMbl, CBS3aHHBIC C COCAMHCHMSIMH YTrepojaa, a30Ta, CEpbl, TIKEIbIX
meTtaioB. [Torstue o I1JIK. Posb XuMum B pelieHUN SKOJOTUUSCKUX TIPOOIIEM.

OKCNEPUMEHTAILHOE H3YyYCHHUE BEIIECTB M SIBJICHUN: O3HAKOMJICHHUE C
obOpasiaMu MaTepuajoB (CTEKIJIO, CIUIaBbI METAJIIIOB, ITOJIMMEPHBIC MaTepUAJIbl),
OIPEJICJIEHUE KHUCJIOTHOCTH TIPUPOJHBIX BOJ, MOJICJIMPOBAHUE MpoIecca
00pa3oBaHUs KUCIOTHOTO JOXK/IS, U3yUYCHHE €T0 BO3JICHCTBHS Ha MaTepHalIb.

IloBTOpeHHe U 00001IeHHe 3HAHUIT OCHOBHBIX pa3iesioB KypcoB 8-9
KJIACCOB

Ilepuomnueckut 3akoH u llepuoamueckas cucremMa XHUMHUYECKUX
3JIEMEHTOB B CBETE MNPEACTABJICHUW O CTPOCHHUS aTOMa. 3aKOHOMEPHOCTH B
W3MEHCHUH CBOMCTB XHUMHUYECKUX DJIEMEHTOB M UX COCIWHEHUH B MEPUOJAX U
rpymnmax.

CtpoeHue BeIIECTBA B TBEPAOM, JKHJIKOM M Ta3000pa3HOM COCTOSHUHU.
Bunel XxuMH4YecKoM CBS3M. 3aBHUCHUMOCTH CBOWMCTB BEIIECTBA OT THUIIA
KPUCTAJUIMYECKON PELIETKU U BUJA XUMHUYECKOU CBSI3H.

Kimaccupukanuss XUMHUYSCKMX peakIuid 110 Pa3JIudHBIM IIPU3HAKAM.
[IporHo3npoBaHue BO3MOXKHOCTH MPOTEKAHUS XUMHYECKHUX MPEBPAIICHUN B
Pa3IMYHBIX YCJIOBHSX HAa OCHOBE MNPEACTABICHUNA XUMHUYECKOW KUHETUKUA W
TEPMOIMHAMHUKH.

XUMUYECKUE peakuMu B pactBopax. [mapomms comen. Peaknun
OKHCJICHHUSI-BOCCTAHOBIICHUSI. DJIEKTPOIIU3.

CBoiicTBa KHCJIOT, OCHOBAaHMM W COJICM B CBETE MPEACTABJICHHUA 00
AJIEKTPOJIUTUYECKON  JUCCOLMAUMM U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaAKLHUSX.



Meosicnpeomemmvie ceasu

Peanuzanus MEXIPEIMETHBIX CBs3eH NMPU M3YYCHHHM XUMHUHU B 9 Kiacce
OCYILIECTBIIACTCS Yepe3 HCIOJb30BAHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
TIOHSATHH, TaK ¥ MOHITUMN, IPUHSTHIX B OTACIBHBIX €CTCCTBEHHBIX HayKaX.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBICHHE (IIPOIECC), HAYIHBIN
¢dakT, THIOTE3a, TEOpHUs, 3aKOH, aHaIMW3, CHHTE3, KJIACCHU(HUKAIHS,
HePUOUYHOCTb, HAOJIOJICHUE, SKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEpPEHUE,
MO/ICJTb, TEXHOJIOTHSI, MAaTCPHAJIBI.

®dusuka: BENeCTBO, TEI0, (PU3MUYCCKUE BEIWYMHBI, CIUHUIBI U3MEPCHUS,
Macca, O00BEM, KOJMYECTBO TEIUIOTHI, aTOMbl M MOJICKYJbI, arperaTtHbie
COCTOSIHME  BEIIEeCTBA, CTPOCHHE  Ta30B, OJKUAKOCTEH H  TBEPABIX
(KpUCTAJTMYECKUX) TEN, KPUCTAIMYECKash PEIeTKa, AJIEKTPOH, AP0 aToMa,
NPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIbI, KBAaHTHI, paJHOaKTHBHOCTH, allb(da-,
Oera- ©W  raMMa-u3IydcHHWE,  OJCKTPUUSCKHA  3apsii,  MPOBOJHUKH,
TIOJTYTIPOBOJTHUKHY, AWDJICKTPUKH, COJTHEUHBIA CIIEKTp, Pa3JIoKeHHE Oelioro
CBETa B CIICKTD.

buonorusa: »skocuctema, Ouocdepa, (orocuHTe3, mpoleccel o0OMeHa
BEIICCTB, MUHEpAIbHBIC YIOOPCHHs, MHUKPOIJICMEHTHI, MaKpO3JIEMEHTHI,
UTATeIHLHBIC BEIIECTBA.

I'eorpadus: armochepa, ruapocdepa, MHHEpaIbl, TOPHBIC TOPOIBI,
TMIOJIE3HBIC UCKOIIaeMbI€, TOIIIMBO, BOJAHBIE PECYPCHI, TITAaHETa 3eMJIs.

TexHoIOTHSA:  CTPOWTENbHBIC  TEXHOJOTHH, CEIBCKOXO3SHCTBECHHBIC
TEXHOJIOTHH, TEXHOJOTHH 3JIEKTPOHHON MPOMBINUICHHOCTH, HaHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOI'PAMMDBI 110
XM HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
(YTJIYBJIEHHBIM YPOBEHD)

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yNbTaTbl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XOJ€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATEIbHOW  JIEATENBHOCTH  OOpa3oBaTeIbHOM  OpraHu3aludd B
COOTBETCTBUM C TPATUIUOHHBIMH POCCUHUCKUMH COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSAMHU, IPUHATHIMHU B 0OIIIECTBE MPAaBUJIAMU U
HOpMaMH  TIOBEACHUS U  CIOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HAHWS,
CaMOPAa3BUTHUSA U COIMAITM3AIUU O0YHAIOIITIXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBAaTbCA CUCTEMOW TIO3UTUBHBIX [EHHOCTHBIX OPUEHTAUN U
pacIIMpEHUE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprMoOTH4YECKOr0 BOCIMTAHUA:

MPOSIBJIEHWE LIEHHOCTHOI'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY U HCTOPUYECKOMY HACIEIUIO, MOHUMAaHUE 3HAYCHUS XUMHUUYECKOM
HAyKH M TEXHOJOTUU B IKU3HU COBPEMEHHOr0 OOIlEcTBa, B Pa3BUTHH
SKOHOMHKHU Poccuu 1 CBOEro pernoxa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTAaBICHUE O COLMAIBHBIX HOPMax W IMPaBHIAX MEXKIMYHOCTHBIX
OTHOILIEHUII B KOJUIEKTUBE, IPOSBIICHUE KOMMYHUKATUBHOM KYyJIbTYpPHl B
pa3HOOOpa3HOM COBMECTHOM ACATEILHOCTH;

CTpPEMJICHHE K B3aMMOTIOHUMAHHIO ¥ B3aUMOTIOMOIITHN B TIpoIiecce yueOHoM
U BHEY4YEOHOU JCSITEIbHOCTH;

TOTOBHOCTh OIIEHUBATh CBOE MOBEJCHUE U MOCTYIIKM CBOMX TOBApPHUIIEH C
MO3ULIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEIACTBUIA
MOCTYTKOB;

3) popMupOBaHUS EHHOCTH HAYYHOT O MO3HAHUSA:

MHUPOBO33PEHUYECKHE MPEJCTABIICHHS O BEIIECTBE U XMMHUECKON pEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U HEOOXOIUMBIC
JUTIsl TOHUMaHHUSI CYyIIIHOCTA HAYYHOU KapTUHBI MUPA;

OCO3HAHHME I[IEHHOCTHM HAy4YHOTO TO3HAHMS IS Pa3BUTHUS KaXKJIOTO
YeJIOBEKa W MPOU3BOAUTEIBHBIX CHJI OOIIECTBA B IIETIOM, POJIM M MECTa HAyKU
«XUMHS» B CUCTEME HAyYHBIX MPEIACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTHUS
MIPUPO/Ibl, B3aUMOCBSI3X YEJIOBEKA C MPUPOJHON U TEXHOJOTHYECKON CPEOii;

MO3HaBaTelIbHAasi MOTWBAIMS W MHTEPEC K OOY4YEHUIO, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPA3BUTHUIO W CaMOOOpPa30BaHUIO, K HCCIEIOBATEIHCKOM
JESTETPHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJICHUS W YPOBHS JAIbHEHIIIETO
oOy4eHus;

4) BOCIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKA Ha 3JI0POBBIA 00pa3 JKW3HH, OCO3ZHAHUE TMOCIEICTBUA U
HETIPUSITUE BPEIHBIX TPHUBBIUEK (YMOTPEOJICHUS aNKOTOMs, HAPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH COOJIOJEHUS MpaBuUi  O€30MacHOCTH MNP
oOpameHn ¢ XUMUYECKMMH BEIIECTBAMH B YYEOHBIX H IKU3HCHHBIX
CUTYyalUsX;

5) Tpy10BOr0 BOCIIMTAHMS:



dbopMupoBaHrEe [IEHHOCTHOTO OTHOIIEHHUS K TPYAOBOM JEATEILHOCTH KakK
€CTEeCTBEHHON MOTPEOHOCTH YeNIOBEKa M K HMCCIICIOBATEIBCKOU JIESITCIHBHOCTH
KaK BBICOKO BOCTpEOOBaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBI3aHHBIM C XUMHEH, B TOM YHUCIIe K
npodeccusiM HaydHOM cdepbl, 0CO3HaHHE BO3MOXXHOCTH CaMOpeau3aluu B
aTOM cepe;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

0CO3HaHHE HEOOXOIUMOCTH OTHOIICHUS K MIPUPOJIC KaK UCTOYHHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBIIIICHUE YPOBHS SKOJIOTHYECKOW KYJIBTYphI: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUS TIOCTYNIKOB M OLIGHKH HX BO3MOXKHBIX ITOCIEACTBUM IS
OKpYXKAIOIled CpeJlbl; OCO3HAHWE TJI00ATBLHOTO XapakTepa HKOJIOTHYECKUX
npo0JieM U MyTel UX PElIeHUs]; CIIOCOOHOCTh MPUMEHSTh 3HAHUS, MOJTydacMble
IIPU U3YYEHUU XMMHUH, JI PELICHUS 3a]1a4, CBA3aHHBIX C OKPY’KAIOIIEN CPEeaoii;
AKTUBHOE HENpPUATUE [IEUCTBUM, MPUHOCAIIMX BPEA OKPYKAIOLIEH CpEIE;
OCO3HaHUE CBOEW pOJU KaK TpaKJaHWHA U TMOTPEOUTENsT B YCIOBHUSIX
B3aMMOCBSI3H IPUPOJHOM, TEXHOJIOTHYECKOW U COLIMATIBHOMN CPe; TOTOBHOCTH K
YYACTHUIO B IPAKTUYECKOM JESITEIbHOCTH SKOJIOTMUECKON HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHbIe pe3yabTaThl 00YUYaIOIINUXCs, OCBOMBIINX MPOTPAMMY 10
XUMHUHU OCHOBHOT'O 00111eT0 00pa30BaHusl, BKIIOUYAIOT:

YCBOCHUE MEKIUCUUATUIMHAPHBIX (MEXTpPEIMETHBIX ) MOHATHI,
OTPAKAKOIIUX MaTEpUAIbHOE €AUHCTBO MHUPA U MPOLECC MO3HAHUs (BEILECTBO,
CBOMCTBO, DSHEPTHUs, SBICHWE, HAYYHBIM (HaKT, 3aKOHOMEPHOCTh, THIIOTE3a,
3aKOH, TEOpus, HaONIOACHUE, W3MEpPEHHEe, HCCICAOBAHHE, JKCIEPUMEHT U
Apyrue);

OBJIAJICHUE YHUBEPCATHHBIMHU YICOHBIMU JIEUCTBUSIMU (TTO3HABATEIHHBIMH,
KOMMYHUKATHUBHBIMU,  PETYJSTUBHBIMH),  BaXHBIMU IS  [OBBILICHUS
7 (PEKTUBHOCTU OCBOEHUS COJEPKaHUsS yueOHOTO mpeameTa, (popMupoBaHUS
KOMIICTEHIIMA, a TaKXe MPOEKTHO-UCCIEIOBATEIBLCKON  JIESATEIbHOCTH
00y4Jaronmxcsi B Kypce XuMUU;

CIIOCOOHOCTh WX HCIIOJIb30BaTh B  y4ueOHOHM, TMO3HABATENBbHON U
COLMAIBHOM ITPAKTHUKE.

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUSA

ba3oBble 1ornueckue AecTBU:

YMEHUS HCIOJIb30BaTh MPUEMBI JJOTHYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAaHWI: PACKPBIBATh CMBICT XUMUYECKUX TOHATHH  (BBIIETATH WX
CYIIECTBCHHBIC TPHU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C  JAPYTHMH
MOHSATUSIMU); aHAJIM3UPOBATh, CPaBHHUBATh, 0000IaTh, BHIOMpATh OCHOBAHUS
JUTSE KJTAaCCU(DUKAIIMU U CHCTEMATH3allid XUMUYECKUX BEIIECTB U XUMUYECKUX
peaKivii, yCTaHaBIMBATh MPUYUHHO-CIICJICTBEHHBIE CBS3U MEXIY OO0OBEKTaMU
W3Y4YCHUS; CTPOUTH JIOTUUECKHE DPACCYXKICHUS (MHIYKTUBHBIC, NETyKTUBHEIC,
[0 aHAJIOTHH); MpeJiaraTh KPUTEPUH W BBISBIATH OOIIME 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B M3YYaEMbIX MPOIECCAX W SBICHUSAX; MPOBOAUTH BBIBOILI U
3aKJTIOYEHUS; YMEHHUS IPUMEHSThH B MIPOIIECCE TTO3HAHUS MOHATHS (TIPEIMETHBIE
U METaNnpeIMETHbIE), CUMBOJIMUYECKUE (3HAKOBBIE) MOJENIH, WCIOJIb3yEeMbI€ B
XUMUH, MPeoOpa3OBhIBATh MOJCIBbHBIC MPEICTABICHUS — XUMUYECKUA 3HAK



(cMMBOJ AJIEMEHTa), XUMHUYECKass GopMyJia U YpaBHEHUE XUMHUECKON peaKkiiuu

— MPU pEelICHUH Y4YeOHBIX 33]ad; C YYETOM ITHX MOJCIBHBIX TpPEICTaBICHUN

XapaKTepU30BaTh H3ydyaeMble XHMHUECKHE BEIICCTBA U XUMHUECKUAE PEAKITHH.
ba3oBble uccienoBaTe/bCKHe IeHCTBHSL (METOAbI HAYYHOTO MO3HAHUSA
BeEILECTB M SIBJICHHUIH):

YMEHHSI IPUMEHSATh METOJIbI HAYYHOTO MO3HAHUS BEICCTB W SIBJICHUN Ha
OMIUPUYECKOM M TEOPETHUYECKOM YpPOBHSIX B y4eOHOW IMO3HABATEIbHOW U
MIPOEKTHO-UCCIICIOBATEIbCKON ACSITEIbHOCTH;

YMEHHSI MCIIOJIh30BAaTh MMOCTABJICHHBIC BOMPOCH B KaYeCTBE MHCTPYMEHTA
MO3HAHWSI M CaMOCTOSITEIBHO CTAaBUTh BOIPOCHI, aHATM3UPOBaTh (HaKTHI,
BBUSIBISITH M (DOPMYJIUPOBATh TPOOJIEMy, OMpeneisaTh Ieib H  3ajauu,
COOTBETCTBYIOIIME PEIICHUIO TMPOOJIEMbI; TMpeuiaraTh OMUCATEIbHYIO WU
OOBSACHUTENbHYIO TUIIOTE3Y U OCYIIECTBIISATH €€ MPOBEPKY; YMEHUSI TPOBOIUTH
U3MEpPEHUS HEOOXOJUMBIX IapaMeTpPOB, BBIYUCICHUS, MOJEINPOBAHHUE,
HAOJIIOICHUSI U SKCIEPUMEHTHl (peayibHble M MBICICHHBIE), CAMOCTOSATEIHHO
IPOTHO3UPOBATh PE3YyJbTaThl, (POpPMyIHUpPOBaTH OOOOIIEHHS W BBIBOJBI TIO
pe3yibTaTaM TPOBEICHHOTO OIbITa, HCCIEIOBAHUS, COCTaBISATH OTYET O
poJieIaHHoM paboTe;

Pabora ¢ nndopmanmueii:

YMEHUSI OPUEHTUPOBATHCA B PA3IMYHBIX HCTOYHHKAX HWHGOPMAINH
(HayyHO-TIOMYJISIpHAS JIUTEpaTypa XUMHYECKOTO COJACp)KaHUSA, CIPABOYHBIC
nocobusi, pecypcel MHTEpHETa); aHATU3UPOBATh MHMOPMAIIIO U KPUTUYECKU
OIICHMBATh €€ JOCTOBEPHOCTh U  HENPOTUBOPEYHBOCTH, OTOUPATH W
UHTEPIPETUPOBATh, MHGOPMAIIMIO, 3HAYUMYIO JJIA pElIeHUs Y4eOHOU 3aaauu;
YMEHUS TPUMEHSTh pa3IMYHbIe METOAbl W (HOPMYITUPOBATH 3alpPOCHl TPHU
oMcCKe M oTOoOpe HWHGOpPMAIUU, HEOOXOJUMOU [JIs BBIOJHEHUS YYSOHBIX
3a/1ay; MCMHOJb30BaTh HMH(POPMAIIMOHHO KOMMYHUKATHUBHBIE TEXHOJOTHH U
pa3MYHbIC TOMCKOBBIE CHUCTEMBI; CaMOCTOSITEIbHO BHIOMPATh ONTUMAJIbHYIO
dbopmy npencraBiaeHuss HHGOpMaUK (CXeMbl, TpPaQUKU, TUarpaMMbl, TaOIHUIIHI,
PUCYHKHU U JApyrue (popMbl); YMEHHUS HCIIOIH30BATh HAYUYHBIN S3bIK B KAYECTBE
cpencTBa pabOThl ¢ XUMUYECKOW MH(POpPMAIIUEH; TPUMEHATH MEXIPEIMETHBIC
(pusnueckure n MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, (DOPMYJIIBI, a00OpEeBUATYPHI,
HOMEHKJIATypy, HMCIIOJh30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKUE
CpelcTBa HATJISAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

1) ymenus oOmieHus (MMCbMEHHON U YCTHON KOMMYHUKAIIAHN):

MIPEACTABIIATH MMOJTYYEHHBIE PE3YJIBTATHI IO3HABATEIBHON IEATEILHOCTH B
YCTHBIX M THCbMEHHBIX TEKCTaX; MyOJMYHO BBICTYNaTh C Mpe3eHTaluen
pPE3YNbTATOB BBINOJHEHUS XUMHYECKOIO 3KCIEPUMEHTa (MCCIIEI0BATEIbCKON
7a00paTOPHON WM TPAKTUYECKON padoThl, y4eOHOro TpOeKTa); B XOJe
auanora W (WJIM) JUCKYCCHM 3aJaBaTh BOIPOCHI MO OOCYKTaeMOW Teme U
BbICKa3bIBaTh HJAEU, (OPMYIHPOBATH CBOU TMPEAJIOKEHUS OTHOCUTEIBHO
BBINIOJIHEHHUS MTPEIOKEHHON 3a4a4H.

2) yMeHHsl y4eOHOTO COTPYAHHYECTBA (TPYIIOBasi KOMMYHHUKALINS):

y4acTBOBaTh B TPYMNMOBHIX (hopMax paOOThHI: MJIAHUPOBATH OPraHU3ALUIO
COBMECTHON pabOThl, ONpPENENsTh CBOIO POJb, PACHPEACNATh 3a7aud MEXIy
YJIeHaMU TPYIIBL, BBIMOJHITH CBOK YacTh paOOThl, KOOPAUHUPOBATH CBOU
NEUCTBUA C JEUCTBHUSMU JIPYTUX YJIECHOB KOMAaHJbI, ONPENEIATh KPUTEPUH IO
OLICHKE KauecTBa BBIMOJHEHHOI pabOThl; pemaTh BO3HUKAIOLIUE MPoOIeMbl Ha



OCHOBE ydyeTa OOLIMX HHTEPECOB M COTJIACOBAHHUSA IMO3MIIMM, y4acTBOBaTh B
oOcyxeHnr, oOMEeHe MHEHMSIMH, «MO3TOBOM IITypMe» M Jpyrux Qopmax
B3aMMOJICHCTBHUS.

PeryisiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe 1eliCTBUSA

OBianeHne YHUBEPCATBHBIMH YYEOHBIMU PETYISATHUBHBIMU JEHCTBUSMU
BKITFOUAET Pa3BUTUE CAaMOOPTaHU3AIUN, CAMOKOHTPOJIIS, CAMOKOPPEKIINHU, B TOM
qrCIe:

YMEHHS pelaTh Y4eOHbIC U MCCIEI0BaTEIbCKUE 3a/1a4l: CAMOCTOSATEIHHO
BBIOMpaTh CIIOCOO pelieHus y4eOHOM 3amauu  (CpaBHUBATh HECKOJBKO
BApUAHTOB pelUICHUs, BbHIOMpaTh Haubojee MOAXOASAIIMM €  y4eToM
CaMOCTOSITCIIBHO BBIICICHHBIX KPHTCPHUEB), IUIAHUPOBATH CBOK PabOTy mpu
pelIeHNN Y4eOHOM WM MCCIIEA0BATENbCKOM 3a/aud; Ha OCHOBE MOJIYYCHHBIX
pe3ynbTaTtoB  (GOPMYIUPOBaTh OOOOIIEHHS W BBIBOJABI, IPOTHO3UPOBATH
BO3MOXXHOE Pa3BUTHE IPOIIECCOB; AHAIU3UPOBATH PE3YJIbTAThI: COOTHOCHUTH
CBOM JICHCTBUS C IJIAHUPYEMBIMU pe3yJIbTaTaMH, OCYIIECTBIATh CAMOKOHTPOJIb
JeSTeIbHOCTH; KOPPEKTUPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CaMOaHalnu3a 1
CaMOOILICHKH.

HHPEAMETHBIE PE3YJIBTATBI

IIpenmeTHbIe pe3ysibTaThl OCBOCHHUSA MPOTrpaMMbl MO XUMHUHU OCHOBHOIO
oO1ero o0pa3oBaHus Ha YIITyOJICHHOM YPOBHE UMEIOT 0011ee cofepKaTeIbHOe
SAPO C MPEIAMETHBIMH pe3ysibTaTaMu 0a30BOTO YPOBHS, COTJIACOBAaHBI MEXIY
cO0OM, YTO MO3BOJISET PEaTM30BBIBaTh YriyOJEHHOEC M3yUYCHHE KaK B paMKax
OTACIBHBIX KJIACCOB, TaK M B paMKaxX pealu3aluyd HUHAUBUAYAJIbHBIX
o0pa3oBaTeIbHBIX  TPACKTOPUH, B TOM UHCIIE HCIOJB3yS  CETEBOE
B3aUMOJICHCTBUE oOpraHuzanuu. [lo 3aBepiieHUM peanu3aluyd MpOorpaMMbl
yIIyOJICHHOTO YPOBHS OOYyYaroIIuecs CMOTYT JeTajbHEee OCBOMTH Marepual,
OBJIAJICTh PACIIMPEHHBIM KPYroM IOHSATHM M METOJIOB, pellaTh 3ajJadud Oolee
BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpenMeTHBIe  pe3yJdbTaThl  BKIIOYAOT: OCBOCHHE  OOYYaIOIIUMUCS
HAay4YHBIX 3HAHWW, YMEHMM M CHOCOOOB JEHCTBUM, CIEHUPUUCSCKUX IS
MpEAMETHOW O00JacTH «XWMHUS»; OCHOBBI HAYYHOTO MBIIIUICHHS; BUJIBI
NEATEIbHOCTH 10 TOJIYyYeHHUIO HOBOTO 3HAHHUS, €ro HHTEPHpETaIH,
MpeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U PEaTbHBIX
KU3HEHHBIX YCJIOBHSIX; 00ECMEYMBAIOT BO3MOXKHOCTh YCIICIIIHOTO OOy4YeHUs Ha
CJIeIYIOIEM YpPOBHE 00pa30BaHMUsI.

K koniy oOyuenust ¢ 8 knacce y obOywaromierocs OyayT chopMupoOBaHbBI
CIICIyIOIIAe TPEIMETHBIC pPe3yIbTaThl HM3yYeHUS XHMHW Ha YIIyOJICHHBIM
YpOBHE:

PAcCKpbIBATh CMBICI OCHOBHBIX XMMHYECKHX IOHSTHUWA: aTOM, MOJIEKYJA,
XUMHUYECKUN 3JIEMEHT, METAJUI, HEMETAIUI, AJUIOTPOIHUS, MPOCTOE BEIIECTBO,
CJIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJHAs), BaJEHTHOCT,
OTHOCHUTEJIbHAsA ATOMHAsl U MOJICKYJISIPHAsI MAacca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAasT Macca, MaccoBas JOJISI XUMHUYECKOrO JJIEMEHTA B COCIUHECHHH,
MOJISIDHBIH  O0OBEM, OTHOCUTENbHAS TIUIOTHOCTh Ta30B, OKCHJ, KHCJIOTa,
OCHOBaHHE, COJIb, aM(pOTEPHBIN OKCHJI, aM(POTEPHBIN THAPOKCU]I, XUMUUIECKAS



peakius, KilaccH(UKalMsa  peakIui: peaklud COCJAWHEHHUS, peaKIuu
pa3lIOKEHUsl, pEeaKkIMu  3aMeIeHMs, peakiuu  oOMeHa, DJK30- U
SHIOTEPMHUYECKHE PEAKIMHU, TeIuioBoM »d(deKkT peakiuu; saApo aroma,
AJICKTPOHHBIN CJIOM aToMa, aToOMHas OpOUTallb, PaJUyC aToMa, XUMHYECKas
CBS3b, MOJISIPHASA W HEMOJISIpHAs KOBAJICHTHAsA CBsA3b, HMOHHAs CBS3b, MOH,
KaTMOH, aHMOH, pPacTBOp, MaccoBas JoOJs  BemiecTBa  (MPOIEHTHAs
KOHIICHTpAIIMs1) B pacTBOpEe, MOJISIpHAs KOHIIGHTPAIMsS BEIIECTBA B PacTBOPE;
3JIEKTPOOTPUILIATEIBHOCT, CTCIICHb OKHCJICHMS, OKHCIIUTEIN u
BOCCTaHOBUTEIIH, OKHCIJICHHUE u BOCCTaHOBJICHUE, OKHCIIUTEJIBHO-
BOCCTAHOBUTEIIBHBIC PEAKIIUH, METO/T AJICKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX TIOHATHH H
MIPUMEHSTh 3TH IMOHATHS MPU OMMUCAHUU BENIECCTB U UX IIPEBPAILCHUI;

UCIIOJIb30BaTh XHMMHMYECKYIO CHMBOJIUKY JJISI COCTaBJICHHS (POpMyJ
BEIIECCTB U YPABHEHUN XUMUUYECKUX PEAKIINM;

OTIPENICNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTEIICHh OKHCJICHUS DJIEMEHTOB B OMHAPHBIX COEAMHEHMSIX, NMPUHAICKHOCTD
BCILIECTB K OMNpPEACICHHOMY KJacCy COCAMHEHUH 110 (opMmysiaM, BHUIBI
XUMHUYECKOM CBSA3HU (KOBAJICHTHOW M HOHHOM) B HECOPTaHMYECKUX COCTMHEHUSX;

PACKpBIBATh CMBICII 3aKOHOB COXPAHEHUsS MAcCChl BEIIECTB, MOCTOSHCTBA
cocraBa, [lepuognueckoro 3akona J[. . MenneneeBa, aTOMHO-MOJIEKYJISIPHOU
TEOpUH, 3aKOHAa ABOTajpo M €ro CJIEACTBUM, MNPEICTaBICHUNH O HAYYHBIX
METOAAX II03HAHUS, B TOM YHCIE€ JKCICPUMEHTAIBHBIX M TEOPETUUYECKUX
METOAAaX UCCIEIOBAHUS BEIIECTB U U3YUYCHUS] XUMUUYECKUX PEAKIIU;

JIEMOHCTPUPOBATh ITOHMMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOWMCTB
XAMHUYECKHUX 3JIEMEHTOB OT UX I0JI0)KeHU B [lepronndeckon cucreme:

ONMCBHIBATh M XapakKTepu3oBaTh Tabmuunyro ¢opmy Ilepuoamdeckoit
CHCTEMbl XMMHYECKUX HJIEMEHTOB: Pa3jinyarh MOHITHS «TJIABHAS IOJATPYIIa
(A-rpynma)» u «mnobounass moarpynma (b-rpynma)», «manbie mepuUoOAB» U
«OO0BIIINE IEPUOIBIY;

COOTHOCHUTH 0003HAUYECHUS, KOTOpBIC UMetOTCs B Tabmuie «Ilepuoanueckas
cucreMa xumuueckux odieMeHTtoB JI. WM. MeHnaeneeBa», ¢ YHCIOBBIMH
XapaKTePUCTUKAMH CTPOCHHUS aTOMOB XHUMHYECKHUX JIEMEHTOB (COCTaB M 3apsij
s/pa, 00IIIee YUCIIO JICKTPOHOB M PACTIPEICICHUE UX T10 DJIEKTPOHHBIM CJIOSIM);

OOBSACHSATH CBsI3b TOJOXKEHHS djemeHTa B Ilepmomnueckoir cucreme ¢
pacupeneieHueM 3JIEKTPOHOB IO 3HEPTETUYECKUMM YPOBHSIM, NOAYPOBHSM U
OpOHUTAJIIM aTOMOB TIEPBBIX YETHIPEX IIEPHUOIOB;

KJIaCCU(UIIMPOBATh XUMHUUCCKUE DJIEMEHTBI, HCOPraHUYSCKUE BEICCTBA,
XUMUYECKUE peakuu (10 YKUCIY U COCTABY YUACTBYIOIIUX B PEAKIIMU BEILIECTB,
o TerioBomy 3 dexry);

XapaKTepru30BaTh (ONMHUCHIBATh) (PU3MUECKHE M XUMHUYECKHE CBOMCTBA
MPOCTBIX M CIIOKHBIX BEIICCTB: KHCJIOpPOJa, BOJOPOJA, BOABI, OOIIHE
XMMHUYECKUE CBOMCTBA OKCHUJIOB, KHUCIIOT, OCHOBAaHUW U COJIEU, T€HETUYECKYIO
CBSI3b MEXJAY HUMHM, IOATBEPXKAAs NPUMEpPAMHU MOJICKYJISIPHBIX YPaBHEHUU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUM;

OIUCHIBATH POJIb KMCIOPOAA, BOJIOPOJA U BOJABI B MPUPOIHBIX MPOIIECCAX,
B OKHBBIX OpraHuM3Max, UX [PUMEHEHUE B PA3JIMYHBIX OTPACIAX
MPOMBIIIJIEHHOCTH, BO3MOXHOE UCTIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHUSIX;

OOBSICHSIT U MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa W CTPOECHHUS, BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALICHUMN B
PAa3INYHBIX YCIIOBUSX;



BBIUMCIISITH OTHOCHUTEIIBHYIO MOJICKYJISPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MOJISIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMHUYECKOTO JIEMEHTa B
COCTMHEHUH, MAaCCOBYIO JIOJIIO XHMHYECKOTO JJeMEHTa 1o QopMmyle
COCMHEHMSI, HAXOIUTh MPOCTEHIIYyI0 (HOpMYITy BelIeCTBa MO MAaCCOBBIM HIU
MOJILHBIM JIOJIIM JJIEMEHTOB, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
MOJISIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUEThI IO
yYpaBHEHUSM XUMHUYECKON peaKIInu;

NPUMEHSATH OCHOBHBIC OTIEPAIH MBICITUTEIBLHONW NEATEITHPHOCTH — aHAIU3
M CHUHTE3, CpaBHEHHE, O000OIIeHHWe, CHCTEMaTH3alllio, KIacCH(PHUKAIIHIO,
BBISIBJICHHE MTPUYNHHO-CIICICTBEHHBIX CBS3€H — /ISl M3y4YEHHS CBOMCTB BEIIECTB
U XUMHYECKHX pEaKIui, eCTCCTBCHHO-HAyYHbIC METOABl T[O3HAHUS —
HAOJIOICHUE, W3MEpPEHUE, MOJICTUPOBAHKUE, OSKCIEPUMEHT (peajbHBI WU
MBICJICHHBIN ) — JUIsl OCBOEHHUS Y4€OHOTO CO/IepKAHUS;

pPacKpbIBaTh CYIIHOCTh TIPOILIECCOB OKHUCIEHHUS U BOCCTAHOBJIICHUS,
COCTaBJISITh YPaBHEHUSI MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
(METOIOM 3JIEKTPOHHOTO OallaHca);

YCTaHABJIMBATh CBSI3U MEXIY PEalbHO HAOJIOMAEMBbIMU XUMUYECKUMHU
SABJICHUSIMU M TIPOIIECCaMH, MPOUCXOASINIMMH B MaKpo- U MHUKPOMHPE,
OOBSACHSITH MPUUMHBI MHOTO0Opa3Hs BEIIECTB, COOTHOCUTh XUMUUYECKHE 3HAHUS
CO 3HAHUSIMU JPYTUX YYEOHBIX MPEIMETOB;

coOmoaTh TpaBuia Oe3omacHoM paboThl B JabopaTopuu  IpH
UCIIOJIb30BAaHUU XUMHUYECKOM TMOCYJbI UM O00OpYy/OBaHWA, a TaKXKe IMpaBuia
oOpaImieHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C HHCTPYKIMSMH BBITIOJHEHHUS
7a00PATOPHBIX OMBITOB M MPAKTUYECKUX PAa0OT MO MOJTYYEHHUIO U COOUPAHHIO
ra3000pa3HbIX BEMIECTB (BOOPOa M KUCIOPO/Ia), TPUTOTOBICHUIO PACTBOPOB C
OTpENETICHHOW MacCOBOM JIOJ€l PAacTBOPEHHOTO BEIIECTBAa, PEIICHHUIO
AKCIIEPUMEHTANBHBIX 3a7ad 1Mo TeMe «(OCHOBHBIE KJIACChI HEOPTaHUYECKUX
COCJIMHCHUI;

JIEMOHCTPUPOBATh BJIAJICHUE OCHOBAMH XHMHYECKOM T'PaMOTHOCTH,
BKJIFOUAIOIIE  yMeHus  Oe3omacHoro  oOpamieHusi ¢ BEIIEeCTBaMH,
UCIIOJIb3yeMbIMU B TIOBCETHEBHOM JKU3HU, a TAKKE 3HAHUE MPABUJI TTOBEJICHUS B
HEJsIX COePEKEHHMS 37I0POBbS U OKPY>KAIOIIEH CpPeIbl.

K konmy oOyuenust ¢ 9 knacce y oOydwaromierocs OyayT c(opMupoBaHbI
CJICIYIOIIAe TPEIMETHBIC pPEe3yIbTaThl HM3yYCHUS XHMHHA Ha YTIyOJCHHBIM
YpOBHE:

PacCKpbhIBaTh CMBICII OCHOBHBIX XHWMHYECKHX TOHSATHUH: XUMHUYECKUN
AJIEMEHT, aToOM, MOJIEKyJa, WOH, KaTHOH, aHWUOH, JJIEKTPOOTPHUIIATEILHOCTD,
CTENIEHb OKUCIICHUS, XUMUYECKasl PeakIus, TeTIoBoi A(h(PEeKT peakiuu, MOb,
MOJISIpHBII 00BEM, PacTBOP;

ANEKTPOJUTHI,  HEINCKTPOIUTHI,  AJICKTPOJIUTHUYECKAs  JAUCCOIIMAIIHS,
peaKkiy MOHHOTO OOMEHAa, THUAPOJIN3 COoJiel, oOpaTUMble M HEOOpaTHMBbIE
peaKiny,  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU,  OKHUCIIHUTEIb,
BOCCTAaHOBUTENb, OKHCJIEHHE U BOCCTAaHOBIIEHHUE, JJIEKTPOJIU3, aJIOTPOIUS,
aMm(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, WOHHAs, METAJUIMUECKas),
MEXMOJICKYJIIPHBIE B3aUMOJICHCTBUS (BOJOPOJHAS CBs3b, CHIbI BaH-mep-
Baanbca),  KOMIUIEKCHBIE  COEIMHEHHMS,  KPUCTAJUIMYECKHE  PEIIETKH
(npumuTHBHAS ~— KyOWdeckas, 00BEMHO-TIEHTPUPOBAHHAST ~ KyOwWdeckas,
rpaHelEHTPUPOBaHHAA KyOWuecKas, TeKcaroHajdbHas IUIOTHOYIaKOBaHHas),
KOpPpO3Usi METAJJIOB, CIUIaBBl; CKOPOCTh XHWMHUYECKOM pEakiuu, KaTalus,



XUMHYECKOE PAaBHOBECHUE, FJIEMEHTHl XMMHUUYECKON TEPMOAMHAMUKN KaK OJHOU
U3 TeopeTnyeckux ocHoB xumuu; [1/1K;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHI U
IPUMEHSTh 3TH OHATHUS IPY ONMCAHUH BELIECTB U UX MPEBPALLICHUIL;

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY [UJIi COCTaBleHUs (Qopmyll
BEILIECTB M YPABHEHUN XUMHUUYECKUX PEAKLINIA;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUS XUMUYECKHUX PJIEMEHTOB B
COCAMHEHUAX  pa3IM4HOrO  COCTaBa, MPHHAMICKHOCTh  BEIIECTB K
OnpeelIeHHOMY KJIacCy COeAMHEHUI 1o ¢opmysam, BUIbl XUMHUYECKOU CBSI3H
(KOBaJICHTHOM, HMOHHOMW, METAJUIMYECKOM) B HEOPraHUYECKUX COCAMHEHUSX,
3apsA]l MIOHA N0 XUMHUYECKO (popmysie, xapakTep cpeibl B BOJHBIX PacTBOpPax
HEOPraHMYECKUX COCIMHEHUM, THN KPHUCTAJUNIMYECKON PEIIETKH KOHKPETHOIO
BEILIECTBA;

packpeiBate cMmbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATH €r0 NOHUMAHUE:

OMKCHIBATh M XapakTepu3oBaTh Tabmuunyio ¢dopmy [lepuoanueckoit
CUCTEMbl XMMHUYECKUX OHJIEMEHTOB: pa3Nyarh MNOHATUA «A-rpynna» u «b-
IpyIIay, «Majble MEPUOIb» U «OOJIBIITNE TEPUOIBIY;

OOBSACHSATH CBSI3b TOJOXKEHHS djemeHTa B Ilepumommnueckoid cucreme ¢
pacrpeeneHueM 3JIEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, MOAYPOBHAM M
OopOUTAIISIM aTOMOB TEPBBIX YETHIPEX MEPUOJIOB;

BBIJICNIATH OOIIME 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB JIEMEHTOB U UX
COCIMHEHUNM (KUCIOTHO-OCHOBHBIX U  OKHCJIHMTEIIbHO-BOCCTAHOBUTEIHHBIX
CBOWCTB OKCHJIOB M THAPOKCHIOB) B Mpelieslax MaJIbIX NEPUOJOB U TJIABHBIX
HNOATPYHI C YYETOM CTPOEHHUS UX aTOMOB;

pacKpbIBaTh CMBICII TEOPUU JJIEKTPOJIUTHYECKON IHCCOLMAIMU, 3aKOHA
I'ecca m ero ciencTBuii, 3aKOHa JEUCTBYIOLIUX MAaCC, 3aKOHOMEPHOCTEMN
U3MEHEHUSI CKOPOCTM XHMMHYECKOM peaklu{, HalpaBJICHUS CMELICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT Pa3JIMYHBIX (PAKTOPOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKUE PEAKIHH (10 YUCTY M COCTaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
no TermioBoMy d(dekTy, Mo arperaTHoMy COCTOSHHIO pEareHTOB, IIO
U3MEHEHHIO CTEMEHEH OKUCIEHUS XUMUYECKUX HJIIEMEHTOB, 10 0OpaTUMOCTH,
M0 YYacTHIO KaTanu3aTropa);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pa3JIMYHBIX KJIAaCCOB HEOPraHMYECKUX COEAUHEHUM, TOATBEpXKAas 3TO
ONMCaHUE npuMepamMu MOJIEKYJISIPHBIX u MOHHBIX ypaBHEHUI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHI;

COCTaBJIATb ypPaBHEHUS: DJIEKTPOJUTHUYECKONH JUCCOLUMALMU KHUCIOT,
LIEJIOYEN M COJICH; IIOJHBIE U COKPALICHHbIC YPABHEHUS PEAKUUUA HOHHOIO
oOMEHa; peakIuii, TMOJITBEPKIAOIINX CYIICCTBOBAHWE TEHETHYECKOW CBS3H
MEK]1y BEIlIECTBAMHU PA3JIMYHbBIX KIIACCOB;

pacKpbIBaTh CYIIHOCTHh IMPOIECCOB THAPOIM3Aa COJIEH IMOCPEICTBOM
COCTAaBJICHHUSI KPATKUX HWOHHBIX U MOJEKYJSPHBIX YpaBHEHUI peakiui,
CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUNA  MOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajiaHca ITHX PEaKIni;

MPEJCKA3bIBATh XapaKTEP CPe/bl B BOJHBIX PACTBOpPAX COJIEH;

XapaKkTepu30BaTh (OMHUCHIBaTh) (PU3MUECKHE W XHUMHUYECKHE CBOWCTBA
IPOCTBIX BELICCTB (KHCIOPOJ, O30H, rpaur, anmas, KpemHuid, Oop, asor,
dochop, cepa, xyop, HATPUH, KaIWW, MarHui, KaJblUd, aJFOMUHUHN, JKEJIE30,
Melb, IIUHK, cepedpo) u O6paBOBaHHBIX MMH CJIOKHBIX BEILIECTB, B TOM YHCIIE



UX BOJHBIX pPACTBOPOB (aMMHAK, XJIOPOBOJOPOJ, CEPOBOIOPOJ, OKCHIBI
yraepoaa (1, 1V), kpemuus (1V), azora (I, I, 1, 1V, V) u docdopa (I, V),
cepet  (IV, VI), cepuucras, cepnHas, azoTHas, QocdopHas, yrojbHas,
KpPEMHHEBAsl KHUCIJIOTHI, OKCHUIbI W THAPOKCUAb MeTauioB |A—IIA-rpynm,
amomunus, meau (1), munka, sxenesa (11 u 11));

MOSICHATH COCTaB, OTICNIbHBIC CIIOCOOBI TIOMYYSHHUS U CBOMCTBA CIIOKHBIX
BEIICCTB (KHCIOPOICOACPKAIINE KACIOTHI XJI0pa, a30TUCTasl, OOpHAasi, YKCyCHas
KHCJIOTHI M UX coyid, rajgorenuabl kpemuus (1V) u docdopa (I u V), oxcun u
ruapokcua xpoma (1), mepmanranat kamus;

OMHCHIBATh POJIb BAKHEHIIMX W3y4aeMbIX BEIIECTB B IPHPOJIHBIX
nporeccax, BIWSHHAE Ha JKUBBIE OPraHU3MbI, NPHUMEHEHHWE B Pa3TMYHBIX
OTpacisix JIKOHOMHKH, HCIOJb30BaHUE JJII  CO3/IaHUS  COBPEMEHHBIX
MaTEPHAJIOB U TEXHOJIOTUH;

OPOBOJUTh  pEaKlUH, MOATBEPKIAIONIME  KAueCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB, PACIIO3HABATH OMBITHBIM MTyTEM COJIEPKAIIUECs] B BOJHBIX
pacTBOpax HMOHBIL: XJOPHUA-, OpOMUI-, HOAUI-, CylIbdaT-, dhocdar-, kapOoHAaT-,
CUWJIMKAT-, CyIb(MUT-, Cylb(ua-, HUTpaT- U HUTPUT-UOHBI, THIAPOKCHU]-UOHBHI,
KaTHUOHBI AMMOHUSI, MarHusi, Kajbllus, aTIOMUHUSA, Kene3a (2+) u xxenesa (3+),
Menu (2+), ITMHKa;

OOBSCHSTH U MPOTHO3UPOBATH CBOMCTBA BAXXHEHIIINX HU3y4aeMbIX BEIECTB
B 3aBUCHMMOCTH OT HX COCTaBa W CTPOCHHS, IPUMEHEHUE BEIIECTB B
3aBUCUMOCTH OT UX CBOMCTB, BO3MOXXHOCTb TMPOTEKAHUS XUMHUYECKUX
IPEeBpAIlCHUN B PA3IMYHBIX YCIOBUSX HA OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB
XUMUYECKON KHHETUKH U TEPMOJIUHAMUKHY;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIGKYJISPHYIO W  MOJISIPHYIO  MAacChl
BEIIECTB, MACCOBYIO JIOJII0 XMMHUYECKOTO dJIEMEHTa MO0 (OpMyJie COCIUHEHHS,
MAacCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE, MOJIBHYIO JOJIO XUMHYECKOTO
AJIEeMEeHTa B COEIMHEHUU, MOJISIPHYIO KOHIIGHTPAIlMIO BEIIECTBa B PacTBOPE,
HAXOJUTh MPOCTEHIIYyI0 (GOopMyNly BelIecTBa MO MAacCCOBBIM HIIA MOJBHBIM
JIOJISIM DJIEMEHTOB, MPOBOAUTH PACUETHI 10 YPABHEHUSIM XUMHUYECKUX PEaKITUit
C Y4€TOM HEJIOCTaTKa OJHOTO M3 PEareéHTOB, MPAKTUYECKOTO BHIXO/A MPOIYKTa,
3HAUEHUS TETUIOBOTO 3P deKTa peakinu, ONpeIesiTh COCTaB CMECEH;

coOmoaTh TpaBuiIa Oe3omacHod paboTel B jabopatopuu  mpu
UCIIOJIb30BAaHUU XUMHUYECKON TOCYJbl UM O00OpYyIOBaHWA, a TaKXKe IMpaBuia
oOpaIeHusi ¢ BEIIeCTBAMH B COOTBETCTBHUU C HHCTPYKIIUSMH BBITIOJTHCHHUS
7a00PATOPHBIX OMBITOB M MPAKTUYECKUX Pa0OT MO MOIYYCHHUIO U COOUPAHHIO
ra3oo0pa3HbIX BEMIECTB (aMMHaKa U YIJIGKUCIOTO Ta3a) W PEHICHHUIO
AKCIIEPUMEHTANILHBIX 33/Jad IO TeMaM Kypca, MPeACTaBIsaTh Pe3yJIbTaThl
JKCTIEpUMEHTa B (OpME BBIBOJIOB, JI0KA3aTENbCTB, TpaduKOB, TAOIUIl U
BBISIBIISITH AMITUPUYECKHE 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIE OTEPAIIN MBICIUTEILHON EeATebHOCTH (aHAIN3 U
CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIldi0, BBIABICHUE NPHUYHMHHO-
CIICICTBCHHBIX CBSI3€H) MpPU M3YYCHUH CBOWCTB BEIIECTB M XUMHUYECKUX
peakIuii, BIaJeTh €CTECTBEHHO-HAYYHBIMUA METOJIaMU TTO3HaHUA (HabOIt0IeHne,
HU3MEpPEHHE, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICTICHHBIN );

MPUMEHATH  TpaBWwia 0e30macHOro  OOpaiieHuss C  BeIIeCTBaMH,
WCIIOJIb3YyeMBbIMH B TIOBCEHEBHOW JKM3HUW, TpaBWIa TOBEACHHUS B IEIIAX
cOepeXeHUs 370POBbSI M OKpY’KaOIIEH MPHUPOJHON Cpeabl, MOHUMATh BpPE.
(omacHOCTh) BO3NEWCTBHSI HA YKUBBIE OPTaHU3MBI OMNPEICIICHHBIX BEIIECTB,
MOSICHATh Ha TPUMEpPax CIocoObl YMEHBIIECHUS W TPEIOTBPAIICHUS WX



BPEAHOTO BO3JICHCTBHS, 3HAYCHHUE KUPOB, OCIIKOB, YIJICBOJOB IS OpraHU3Ma
YyeJIOBEKa;

UCII0JIB30BaTh MOJTYYCHHBIC TIPEICTABIICHUS O chepaxX MpodecCHOHaTbHOM
NCATEILHOCTH, CBSI3aHHBIX C HAyKOH W COBPEMCHHBIMH TEXHOJIOTHSIMH, Kak
OCHOBY JUIsl TIPO(eCCHOHAIBLHON OpHEHTAllMd W JJI OCO3HAaHHOTO BHIOOpa
XUMHUHU KaK MPOQUIBHOTO MpeaAMETa MPH MPOJAOHKCHUN OOyUYSHHUs Ha YPOBHE
cpeaHero o0IIero 0opa3oBaHus;

y4acTBOBaTh BO BHCYPOYHOM IIPOCKTHO-HUCCIICA0BATECIIBCKOM
NCATEIBHOCTH XHMHYCCKOM M XHMHKO-IKOJIOTHYCCKON HAIpaBICHHOCTH,
IPHOOPECTH  ONBIT IMPOBEACHUS YYEOHBIX HCCJICAOBAHMA B  YCJIOBHSAX
oOpa3oBaTelbHBIX  OpraHU3alMi, a TaKXke OpraHm3anuidi  (IICHTPOB)
JIOTIOJIHUTEIIHLHOTO o00pa3oBaHUs JETEH.



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
ungposbie
Ne ni/m HaumenoBaHue pa3/ie/ioB U TeM NPOrPaMMbI Konrpoan Hpakrh (undp )
Bcero HbIE YecKue o0Opa3oBaTeIbHbIE
paboTel paboTel pecypchl

Pasznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA

11 Xumusi — BaXkHast 00J1aCTh €CTECTBO3HAHUS U IIPAKTUYECKOM 6 ) bu6muoreka [IOK
' JEATEIBHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bubnuorexa [JOK
1.2 BemectBa €CKHe pea
HHCCTBA H XHMITICCIHIC peatitit 20 1 https://m.edso0.ru/7f41837c
Hroro mo pazneny 26

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

2.1 Bosayx. Kucnopon. [Tonsitue 06 okcumgax 10 1 ]S;Iiﬂ/p/lﬁ:ee;c;l_[ r0u/1§f41837c

2.2 Bonopon. [lonsiTie o kucioTax u comsix 8 1 ﬁ:fg;l::;(;? :3/I§f41837c

2.3 Bona. Pactsopsl. [ToHsTHE 06 OCHOBAaHHUSX 8 1 1 E;ISSH/P/I&T:;;? rOu/I§f41837C

2.4 OcHOBHBIE KJIacChl HEOPTAHUYECKUX COSTMHEHUN 11 1 1 E;IS,I;&T:;;E 8/I§f41837c
Hroro no pazneny 37

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoenue aToMoB. XUMHYECKas
cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUT

31 ITepuoanueckuii 3akoH u [lepronnyeckas cCUCTEMAa XUMUYECKHUX 9 bubnuotexa [JOK
' snemeHnToB JI. 1. MenneneeBa. CtpoeHnue atoma https://m.edsoo.ru/7f41837c

3.2 Xumudeckasi cBs3b. OKHCIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH 12 2 bubanoreka LJOK



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837¢c

Utoro no pazaen 20 bubmuorexa [IOK
ey https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpemst 1 bubmmoreka [JOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KJIACC

KoandecTBo yacoB

Ne dueKkTpoHHbIe (LN (POBbLIE)
HanmenoBanue pa3ae/ioB 1 TEM IPOrpamMmabl KourpoabHbie IpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTsI padoTsbI
Pa3nen 1. BemecTBO H XMMHYECKHE PEAKIUT
11 [ToBTOpeHue u yrirybiieHre 3HaHUN O BEIIECTBE 5 bubmmorexa IOK
' p yry B https://m.edsoo.ru/7f41a636
1.2 OcHOBHbIE 32aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX pPeaKIIui 8 bubamorexa LOK
' P P peaxt https://m.edso00.ru/7f41a636
13 DNEeKTpoNuTHYECKas AUCcoUnanmsl. XUMUYECKUE PEAKIIUU B 10 1 1 bubmuorexa [IOK
' pacTBopax https://m.edso0.ru/7f41a636
Wroro mo pazneny 23
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
91 O6mras xapaktepucTuka XumMuueckux siaemMeHToB VIIA-rpynmes. 5 1 bubnuotexa [JOK
' Tanorensr https://m.edso0.ru/7f41a636
99 OO6m1ast XxapakTeprucTUKa XUMUUECKHUX 71eMeHTOB VIA-Tpynmsl. 8 X bubnuotexa [JOK
' Cepa u e€ coeuHeHus https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUUECKUX 2JIEMEHTOB V A-TpyIIIIbI. bubnmnoreka [JOK
2.3 9 1
A3ort, hochop u ux coeTMHEHUS https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKUX dJIeMeHTOB |V A-rpynmbl. bubnmnoreka [JOK
24 . 10 1 1 )
Yraepoa v KpEMHHUNM U UX COCTUHEHUS https://m.edso00.ru/7f41a636
Htoro mo pazneny 32

Pasznen 3. Mera/iibl 1 X COeIMHEHUA
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. bubnuorexa [{OK
3.1 Obmpe cBOHCTEA METAIIOR 5 https://m.edsoo0.ru/7f41a636
. but6mmoreka [IOK
3.2 Baxxnelnme Metayuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 21
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepHaiibl B JKU3HH YEJI0BEKA 3 bubmmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
Pasznea 5.00001menne 3HAHUH
5.1 TToBTopenue u 0600IIEHNE 3HAHUH OCHOBHBIX pa3JiejoB KypcoB 8—9 5 bubmuorexa [IOK
KJ1aCCOB https://m.edsoo.ru/7f41a636
PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 85
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IMOYPOUYHOE IIVTAHUPOBAHUE 8 KJIACC

Kosau4vecTBOo 4acoB JJIeKTPOHHbIE
Ne Nata uudgponbie
Tema ypoka
wn yp Beero Konrpoabn IpakTnuec u3ydeHns 00paszoBaTeJbHbIe
ble padoThI KHe padoThl
pecypcbl
[Ipenmet xumuu. Ponab XuMuM B )KU3HU YEJIOBEKA.
1 Ilousitre 06 UCTOPHUH BO3HUKHOBEHHS U PA3BUTHSI XUMHUHU 1 bubnorexa [IOK
p p ' https://m.edsoo.ru/7f41837c
XuMUA B CUCTEME HAyK
Tena u BemecTBa. Pu3nueckre 1 XUMUYECKHE CBOIICTBA bu6mmoreka [IOK
2 1
BemiecTB. Du3nyeckue U XUMUYECKUE IBIIEHUS https://m.edsoo.ru/7f41837c
[ToHsiTHE O TEOPETUYECKUX METO/IaX MO3HAHUS B
€CTECTBEHHbIX HayKaX. VICTOUHMKN XUMUYECKOI
unpopmanuu. [IpencraBienus o HAy4HOM MMO3HAHUU HA
3 SMIIMPHUUECKOM YPOBHE: HAOIIOAECHIE, U3MEPEHNE 1 bubmmorexa [IOK
p P ' ’ p ’ https://m.edsoo.ru/7f41837c
AKCIIEPUMEHT, MojieiupoBanue. [loHsTue o MeTogax
paboThl ¢ XUMHUYECKUMU BemecTBaMu. O0opyoBaHue
LIKOJIbHOM XUMU4ecKoi 1abopaTopun
MpakTnyeckas pabota Ne 1 no teme "lMpasuna paboTbl B
" bubnuoteka [JOK
4 nabopatopun n npmémsl obpalieHma c N1abopaTopHbIM 1 1
. https://m.edsoo.ru/7f41837¢
obopypoBaHmem
5 Yuctele BemecrBa U cMecu. CIIocoObl pa3aelieHns cMeceit 1 bubnmorexa [IOK
' p https://m.edso0o.ru/7f41837c
5 [Tpaktuyeckas padora Ne 2 o Teme "Pa3nenenue cmeceit 1 . bubnuoreka [IOK

(Ha mpuMepe OYMCTKU MOBAPEHHOM cou)"

https://m.edsoo.ru/7f41837¢c
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bubmuoreka [JOK

7/1 ATOMBI 1 MOJIEKYJIBI
Y https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
8/2 XUMUYECKHUE IIIEMEHTHI
https://m.edsoo0.ru/7f41837c
9/3 [IpocTeie u cinoxHbIe BeniecTBa. Bemecra bubnnoreka [HOK
MOJIEKYJIIPHOT'O M HEMOJIEKYJISIPHOT'O CTPOEHUS https://m.edsoo.ru/7f41837c
10/4 Xumunyeckas popmyna. OTHOCUTENIbHAS aTOMHAs Macca. bubnmoreka [JOK
OTtHocuTeNnbHAS MOJIEKYJISIPHAs Macca https://m.edsoo.ru/7f41837c
BrrunciieHnss OTHOCUTENBHOM MOJIEKYJIAPHOU MacChl
11/5 BEIIECTB, MOJISIPHOM MacChl, MacChl BEIIECTB U KOJIMYECTBA bubmmorexa LOK
’ p ’ https://m.edsoo.ru/7f41837c
BelIeCTBa
12/6 BaneHnTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH bu6mmoreka [IOK
ITIOCTOSIHCTBA COCTABA BELIECTB https://m.edsoo.ru/7f41837c
13/7 OrmpezenieHne BaJIGHTHOCTH aTOMOB 110 (hopmysiam bubnnoreka [JOK
OMHAPHBIX COCIMHEHUH https://m.edsoo.ru/7f41837c
MaccoBas 10511 XUMHUYECKOTO 3JIEMEHTA B COETMHEHHH.
14/8 Brruucnenus MaccoBOil 1071 XUMHYECKOTO 3JIEMEHTA 10 bubmmorexa [JOK
https://m.edso00.ru/7f41837c
dhopmyre coeTuHEeHUs
15/9 Haxoxnaenue mpocreiimieii opMyIibl BemecTBa Mo bubnmnorexa [JOK
MAacCCOBBIM JOJISIM 3JIEMEHTOB https://m.edsoo.ru/7f41837c
16/10 Beruucnenus npocreifmeit popmyiel BemecTsa 1no bubnnorexka [JOK
MACCOBBIM UJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB https://m.edso00.ru/7f41837c
17/11 KomnuectBo BemecTBa. Mounb. B3auMocBs3b KOJITUYECTBA, bubnmuorexa [JOK
MACChI M YHCJIA CTPYKTYPHBIX €UHUILL BEIIECTBA https://m.edso00.ru/7f41837c
bubnuotexa [JOK
18/12 | MonsipHas Macca CMECH BEILECTB 1

https://m.edsoo.ru/7f41837¢c
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MonbsHas J0J1 XUMHUYCCKOI'o 3JICMCHTA B COCIMHCHHN .

bubmuorexa [JOK
19/13 | H e
ax0oXkJIeHHE POCTeuIei (opMyIIbl BEIECTBA 110 https://m.edsoo.ru/7f41837¢
MOJIBHBIM JIOJISIM 3JIEMEHTOB
20/14 XUMHUYECKHUE ABIEHUA. XUMUYECKasl peakius U €€ bubnunoreka HOK
[IPU3HAKU https://m.edsoo.ru/7f41837c
3aKOH COXpaHEHHS MacChl BelIecTB. ATOMHO-
21/15 | wmonexkyisipHas teopus. JKusHp U gearensHocts M. B bubmorexa [IOK
Yp P o https://m.edsoo.ru/7f41837c
JlomoHOCOBa. XMMUYECKHUE YPABHEHUS
bubmuorexa [JOK
22/16 | T ec eaKIuil
FITIRL XIMUHECHHX peatdind https://m.edso0.ru/7f41837c
93/17 Pacuérel mo XuMUYECKUM YpaBHEHUAM KOJIMYECTBA U bubnuorexa [IOK
MacChl UCXOHBIX BEIECTB WX ITPOYKTOB PEAKIIUH https://m.edsoo.ru/7f41837c
Boruncnenus no ypaBHEHUSIM XUMHUECKON peakiuu:
24/18 | xomuM4decTBa BELIECTBA, MACCHI IO U3BECTHOMY KOJIMYECTB bubnorexa [IOK
’ Y Y https://m.edsoo.ru/7f41837c
BEIIIECTBA, MACCE PEAreHTOB WX MPOIYKTOB PEAKIIUU
bu6nmoreka [JOK
25/19 | OO6oOmIeHNE U CHCTeMAaTH3AIUS 3HAHUIA
HHICHHE 1 CHOTEMATHEALI SHATIH https://m.edsoo.ru/7f41837c
96/20 KonTtpoabHnas pa6ora Ne 1 no teme "Bemecrsa u bubnuoreka [IOK
XUMHUYecKHe peakun'" https://m.edsoo.ru/7f41837c
27/1 Boznyx — cmecs razos. [lonarue o razax. 3akoH bubnuoreka [IOK
ABoranpo. MonspHbIil 00bEM ra3oB https://m.edso00.ru/7f41837c
28/2 Brruncnenus o0b€Ma, KOIMUECTBa BEIIECTBA ra3a 1Mo bubnmuorexa [JOK
M3BECTHOMY €0 KOJMYECTBY BEIIEeCTBa, 00BEMY https://m.edsoo.ru/7f41837c
29/3 OtHOcHTENbHAs IUNIOTHOCTh ra30B. Beruncnenus bubnmuorexa [JOK
OTHOCUTEJIBHOM IJIOTHOCTH I'a30B https://m.edso00.ru/7f41837c
30/4 Onpe/enieHre OTHOCUTEILHON MOJICKYJISIPHON MacChl bubmmoreka [JOK
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ra3000pa3HOro BEIIECTBa MO U3BECTHON OTHOCUTEIBHOM
IUIOTHOCTU. BBIUKCIIEHUSI OTHOCUTEIBbHONW MOJIEKYJIAPHOU
Macchl ra3a o U3BECTHOM OTHOCUTEIBHOM MIIOTHOCTH

https://m.edsoo.ru/7f41837¢c

OOBEMHBIE OTHOIIEHUS Ta30B MPH XUMUYECKHX PEaKIUIX.

bubmuoreka [JOK

1 B , .
31/5 BIYUCIICHHS] 0OBEMOB T'a30B MO YPAaBHEHUIO XUMUYECKOM httos://m.edsoo.ru/7f41837¢
peakuuu
Kucnopox — snemeHT u npoctoe BemecTBo. CrocoOs
39/6 MOJTy4EHUsI KHUCIIOPO/ia B 1abopaTopuu u bubnnoreka [JOK
MPOMBIIUIEHHOCTU. KpyroBopoT Kuciopoaa B mpupoie. https://m.edso00.ru/7f41837c
O30H — ayUIOTPONHAS MOJU(PHUKAIHS KHCIOPOAa
33/7 IIpakTnueckas padora Ne 3 no teme "l[lonyuenue u bubnuoreka [IOK
coOupaHue KUCIOPO/1a, U3yuYeHUE ero CBOHUCTB" https://m.edsoo.ru/7f41837c
TennoBoi 3 PeKT XMMUIECKOHN peaKIuu,
34/8 TEPMOXUMHUUECKHE YPABHEHNSA, DK30- U DHIOTEPMUUYECKUE bubmnorexa [IOK
P P ’ P https://m.edsoo.ru/7f41837c
peakuuu
35/9 Tomnuso. Mcnonp30BaHue yriig 1 METaHa B KQ4eCTBE bubnuoreka [IOK
TOIUIMBA. 3arpsiI3HEHUE BO3/1yXa. https://m.edsoo.ru/7f41837c
bu6nmoreka [JOK
36/10 | O
KCHIBE https://m.edsoo.ru/7f41837¢c
371 Bonoponx — 31eMeHT U MPOCTOE BELIECTBO. bubnuoreka [IOK
Hcnons3oBanue BOJOPOJa B KAYECTBE TOILIMBA https://m.edsoo.ru/7f41837c
38/2 CriocoOsI motydeHus: BOAOPOa B TabOpaTopuu u bubmuorexa [JOK
MIPOMBIIUIEHHOCTH. https://m.edso00.ru/7f41837c
39/3 IIpakTuyeckas padora Ne 4 o reme "[lonyuenue u bubnnorexka [JOK
coOupaHue BOJAOPOJa, U3YUCHHE €ro CBOMCTB" https://m.edso00.ru/7f41837c
40/4 [Tonstue o kucnorax u conax. CocraB KUCIIOT U CoJier bubnuotexa [JOK
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https://m.edsoo.ru/7f41837¢c

41/5 Brruucnenus o0b€Ma, KOJIMYECTBA BEIICCTBA T'a3a 110 bubmuorexa [JOK
H3BECTHOMY €T0 KOJIMYECTBY BEIIECTBA WU 00BEMY https://m.edsoo.ru/7f41837c

42/6 Beruncnenus 006EMOB ra30B MO yPaBHEHUIO XUMHUECKOM bubnnoreka [HOK
peakuuu https://m.edsoo.ru/7f41837c
Beruucnenus no ypaBHEHUAM XUMHUYECKOU PEAKIIUN:

43/7 KOJIMYECTBA BEIIeCTBa, 00bEMA, MAaCChI 110 H3BECTHOMY bubnnoreka [JOK
KOJIMYECTBY BEILLECTBA, 00bEMY, Macce peareHTOB WU https://m.edso0.ru/7f41837c
MIPOJIYKTOB PEaKIIUH
Brruucnenus mo ypaBHEHUSM XUMUYECKOU PEAKIIUU:

44/8 KOJIMYECTBA BEIIECTBA, 00bEMA, MACCHI IO U3BECTHOMY bu6mmoreka [IOK
KOJIMYECTBY BEIIECTBA, 00BEMY, MacCce peareHTOB WIIN https://m.edso00.ru/7f41837c
MPOJIYKTOB PEaKIIUH

45/1 dusnueckue cBoiicTBa BoAbL. Boaa B mpupojae. AHanu3 u bubnunoreka [JOK
CHHTE3 — METOJIBI U3YYEHHS COCTABA BOJBI https://m.edso0o.ru/7f41837c

bu6nmoreka [JOK

46/2 Xumuueckue cBoicTBa BoAbl. CocTaB OCHOBAaHUMN

A https://m.edso00.ru/7f41837c
PactBopsl. PactBoprMocTh BemecTs B Bojie. HackleHHbIe
47/3 Y HEHACHIIICHHbIC, KOHIIEHTPUPOBAHHBIE U pa30aBIIEHHbIE bubmmorexa LIOK
’ PHP P https://m.edsoo.ru/7f41837c
pacTBOpHI

48/4 Crnocobbl BbipaxeHMA KOHLIEHTPaLIMM pacTBOPOB: MaccoBas bu6nmoreka [JOK
[0NA pacTBOPEHHOIO BeLLECTBa, MONAPHAA KOHLEHTPaUus https://m.edsoo.ru/7f41837¢c
[IpakTuueckas pabora Ne 5 o teme "lIpuroroBnenue

49/5 pacTBOPOB C ONPEIECTEHHON MaCCOBOM JOJIeH bubnmuorexa [JOK

pacTBOpEHHOTO BemecTsa. [IpurorosieHne pacTBOpoB ¢
ONpeeIEHHON MOJIIPHON KOHIICHTPALMEN pacTBOPEHHOTO

https://m.edsoo.ru/7f41837¢c
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Berecrsa"

Brranciaenus ¢ UCIoJab30BaHHUEM ITOHATHS «MaccoBas JOJIA

50/6 BEILECTBA B paCTBOPE». BBIUNCIIEHUS C UCIIOJIBb30BaHUEM bubnuoreka [IOK
MIOHATHUS «MOJIIPHAsl KOHILIEHTPALUsl paCTBOPEHHOTO https://m.edso0.ru/7f41837c
BEIIIECTBAY

51/7 O06001eHre U cucTeMaTU3amys 3HaHu|. 3arps3HeHUE bubmuorexa [JOK
IPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOIHBIX BOI. https://m.edso0.ru/7f41837c

59/8 Kounrpoabnas padora Ne 2 no temam "Bo3nyx. bubnnoreka [JOK
Kucnopon.Bonopoa. Boaa. PactBopel. OcHoBanus" https://m.edsoo.ru/7f41837c

bubmuorexa [JOK

53/1 Oxkcuipl: coCTaB, KiIacCU(UKAIUs, TPUBUATbHBIC HA3BAHMS

A Puican P https://m.edsoo0.ru/7f41837c
bubmuorexa [JOK

54/2 ITonyyenue U XMMHUYECKUE CBOMCTBA OKCUIOB

y4 A https://m.edsoo0.ru/7f41837c
[TonsiTue 0 TUIPOKCUIAX — OCHOBAHUSX U
55/3 KHCJIOpoJIcoAepKaux kucinorax. Kinaccuduxarus Bubmorexa ITOK
POATOACP ' https://m.edso0.ru/7f41837¢
OCHOBaHMH.
bu6nmoreka [JOK

56/4 €JI0YM, UX CBOMCTBA U CIIOCOOLI ITOJIYUEHHUS
m v https://m.edso00.ru/7f41837c

57/5 HepactBoprmMble 0OCHOBaHUS, UX CBOMCTBA U CLIOCOOBI bubnnorexka [JOK
nony4yeHus. [Ipumenenne BaKHENIINX OCHOBAHUM https://m.edsoo.ru/7f41837c
Knaccudukanus, puznyeckue 1 XuMHUYECKHE CBONCTBA bubnuoreka [IOK

58/6
KHUCJIOT,10JIyYEHHUE. https://m.edsoo.ru/7f41837c
Conu: coctaB, knaccupuKanus, TPUBHATBLHBIC HA3BAHHUS.

59/7 dusznyeckre U XuMU4Yeckue cBoicTBa coneit. [lonyuenue bubmoreia HOK

. ’ i https://m.edso00.ru/7f41837c
coJei

60/8 ['eneTnueckas CBSI3b MEXKIYy KJIIACCAMH HEOPTAHUYECKUX bubmuorexa [JOK
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COE€TUHEHUN

https://m.edsoo.ru/7f41837¢c

IIpakTuyeckas padora Ne 6. Pemienue

bu6mmoreka [IOK

61/9 SKCIICPUMEHTAJIBHBIX 3aJ1a4 110 TeMe «OCHOBHBIC KJIaCChI
p a . https://m.edsoo.ru/7f41837¢c
HEOPraHUYECKUX COCAMHEHUIN
BbluncneHna maccbl NPoAyKTa peakumm no 3BecTHo macce
62/10 OZHOTO M3 UCXOAHbIX BELLECTB, B3ATOrO B BUAE PacTBopa, bubmuorexa [JOK
coeprKallero onpeaenéHHyo MaccoByto 4010 PACTBOPEHHOIO https://m.edsoo.ru/7f41837c
BeLLEeCcTBa
63/11 Kontpoabnas padora Ne 3 no teme "OCHOBHBIE KJ1acChl bubnunoreka [JOK
HEOPraHWYeCKUX COeAMHEHUMN" https://m.edsoo.ru/7f41837c
64/1 [TepBbie MOMBITKH KIaCCU(PUKAITUTNA XUMHYECCKUX bu6mmoreka [IOK
snemeHTOB. [IoHsTHE O rpynnax CXOQHBIX JIEMEHTOB https://m.edsoo.ru/7f41837c
65/2 DNeMEeHTBI, KOTOpPBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U bubnuorexa [JOK
TUJIPOKCHIBI https://m.edso00.ru/7f41837c
[Tepuoanueckuii 3akoH. OTkpeITHE [leproauyeckoro bubnmnoreka [JOK
66/3
3aKOHa. https://m.edsoo.ru/7f41837¢c
Kopotkonepuoanast u JimuHHONIEpUOAHAS (HOPMBI
[Tepuonnueckoit cucremMbl XUMHUYECKHUX deMeHToB J[. 1.
67/4 Meunneneesa. Ileproas! u rpymmel. 3HaUEHNIE bubmmorexa [IOK
P PYHIIBL N https://m.edso00.ru/7f41837c
[Tepuoanueckoro 3akoHa u [lepuoanueckon cucTeMbI
XUMHYCCKHX 3JIEMEHTOB ISl PA3BUTHS HAYKU M MPAKTUKH
OcHoBHBIE CBeIeHUs 0 CTpoeHuU aToMoB. CocTaB
68/5 aTOMHBIX fAJiep. M30TOMBI KaK Pa3HOBUIHOCTH ATOMOB bubnmorexa [IOK
p- p https://m.edso00.ru/7f41837c
XAMHUYECKOT0 3JIEMEHTA.
69/6 DNEeKTPOHBI. DIEKTPOHHAs OpOUTallb. DHEpreTHUYecKue bub6nuorexa [IOK

YPOBHH M TIOJyPOBHHU aToma; S-, p-, d-opOuTa.

https://m.edsoo.ru/7f41837¢c
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DNeKTPOHHBIC KOH(MUTYPAINH U JIEKTPOHHO-TpadhUIeCKue

bubmuorexa [JOK

70/7
(hopMyIIbI aTOMOB https://m.edsoo.ru/7f41837c
CtpoeHue 3JIeKTPOHHBIX 000J04€K aTOMOB TepBbIX 20
71/8 XUMUYECKUX 3jieMeHToB [lepuoaunueckoit cucremsl 1.1 bubmorexa [IOK
P o https://m.edsoo.ru/7f41837c
Meneneesa.
N3meHeHne CBOMCTB COEMHEHUN XUMUYECKUX 3JIEMEHTOB
2919 B [IEpUOAAX U Ipynnax.XapakTepUCTUKAa XUMUYECKOTO bubnuoreka [IOK
3JIEMEHTA T10 €ro IMOJI0KEeHUIO B [lepuonnueckon cucreme https://m.edso0.ru/7f41837c
J.1. MenneneeBa
bubmuorexa [JOK
73/1 WNonnast cBsi3b.
https://m.edsoo.ru/7f41837c
24/ DNEeKTPOOTPULATEILHOCTh XUMUYECKHUX JJIEMEHTOB. bubnnorexa [HOK
KoBanenTtHas nossipHasi CBSI3b https://m.edso0.ru/7f41837c
75/3 DNEKTPOHHBIC U CTPYKTYPHBIC (DOPMYJIBI BEIICCTB bubnunoreka [JOK
KoBanenTHas HenonsipHas cBs3b https://m.edso0o.ru/7f41837c
26/4 Kpucrannuueckue u amopgHsie BemecTa. Tumbt bubnmnorexa [JOK
KPUCTAIUIMYECKUX PELIETOK U UX XapaKTEPUCTUKH. https://m.edsoo.ru/7f41837c
bu6nmoreka [JOK
77/5 Meramnnueckas CBs3b
https://m.edsoo.ru/7f41837c
28/6 Crenenb OKUCIEHHS. XUMUYECKUE IIEMEHTBl — bubnmnorexa [JOK
OKMCJIUTENHN U BOCCTAHOBUTEIHU https://m.edso00.ru/7f41837c
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
29/7 CocrapneHue ypaBHEHUN OKUCIUTENbHO- bubnmnoreka [JOK
BOCCTAHOBUTEJIBHBIX PEAKLIMK, METOJ DJIEKTPOHHOI'O https://m.edsoo.ru/7f41837c
OanaHca
80/8 Brruncnenus no ypaBHEHUSIM XUMHUYECKON pPEaKLIUU: bubnuorexa [IOK
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KOJINYECTBA BEIECTBA, 00BEMA, MACCHI IO U3BECTHOMY
KOJIMYECTBY BEILLECTBA, 00bEMY, Macce pPearecHTOB WU
IIPOAYKTOB PEAKLIUU

https://m.edsoo.ru/7f41837¢c

81/9 Brruncnenus npocreiiieit MOIeKyIsspHON (hOpMYITbI L bubnunoreka HOK
BELIECTBA 10 U3BECTHBIM MACCOBBIM JOJISIM 3JIEMEHTOB https://m.edsoo.ru/7f41837c

82/10 | OOGoOrieHue U cUCTeMaTH3aIHs 3HAHUI 1 Et?filljr?:(izgr?};fm%k
KonTtpouabnas pa6ora Ne 4 no pasaeny «llepuoanueckuii

ga/11 | daKonn [Teproaudeckas cucteMa XUMAYECKUX JIEMEHTOB L
1. . MenneneeBa. CtpoeHue aToMOB. XUMHYECKas CBA3b.
OKHCINTENHEHO-BOCCTAHOBUTEIILHBIC PEAKITHID)

84/12 | WroroBblii KOHTPOJIL 3HAHUIT 32 8 Ki1acc.

85/1 Pe3epBHbIi ypok 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 85
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9 KITIACC

KoanyecTBo yacoB

Ne Tema ypoxa Kourpoas | Mpaxruuec | AaTa DiIeKTPOHHDBIE HU(POBBIE
n/n Beero HbIE KHe H3y4eHUs o0pa3oBaTebHbIE pecypchl
padoThI padoTHhI
bubmuorexa [JOK
1 Crtpoenue aToMOB 1
P https://m.edsoo.ru/7f41a636

5 [TocrmenoBaTenbHOCTh 3aMOIHEHUS YICKTPOHHBIX OpOUTAIICH 1 bubnmoreka [JOK
aTOMOB MaJIbIX IEPHUOJIOB U OOJIBIINX TEPHUOJIOB https://m.edso00.ru/7f41a636

3 CreneHb OKUCIICHHS U BAJICHTHOCTD 1 bubmorexa LHOK

https://m.edsoo.ru/7f41a636
Buapl xumudeckoit cBsizu. OOMEHHBINA U JOHOPHO-
4 aKLENTOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHON CBSI3H 1 bubmmorexa LOK
p p . ' https://m.edso0o.ru/7f41a636
MexMoeKynspHble B3aUMOICHCTBHS
Tunbl KPUCTAITUYECKUX PEHIETOK, 0COOCHHOCTH CTPOCHUS

5 KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTB BEILIECTBA 1 bubnnorexa [HOK
OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOM https://m.edsoo.ru/7f41a636
CBS3U

6/1 Knaccudukanms XuMuueckux peakiifii mo pa3auaHbIM 1 bubnuotexa [JOK
MIpU3HAKAM https://m.edso00.ru/7f41a636

2/ DHepreTuka XuMHUYECKUX peakiuid. TermnoBoii ekt 1 bubnmnoreka [JOK
XUMHUYECKOM peakiuu. 3akoH ['ecca u ero ciencTBus https://m.edsoo.ru/7f41a636
Brruucienust no TepMOXMMHUYECKOMY YPAaBHEHUIO PEAKIIUU:

8/3 TEII0BOT0 3P peKTa XMMUYECKON peakuu 10 KOJIUYECTBY 1 bubnuoreka [IOK
BelIEeCTBa, Macce Win 00bEMY TpOpearnpoBaBILIEro WK https://m.edso0.ru/7f41a636
00pa3oBaBIIETOCS BEIECTBA
[TonsiTHE O CKOPOCTU XMMHUYECKOMN peakIuu. 3aKOH

. bubmuorexa [JOK

9/4 JENCTBYIOMUX Macc. DHeprus aktuBanuu. [lonarue o 1

karanuze. epmenTsl. UTHrHOUTOPBHL.

https://m.edsoo.ru/7f41a636
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bu6mmoreka [IOK

10/5 ®akTOpHhl, BIUAIONINE HA CKOPOCTh XMMHYSCKOM peaKIuu
P o P peaxtt https://m.edso0.ru/7f41a636
ITonsaTHe 0 XMMHYECKOM paBHOBecuM, puHLu Jle Ilarense.

11/6 @DaxTOpHl, BAUSAIOUINE Ha COCTOSIHUE XUMUYECKOIO bubmumoreka [IOK
paBHOBecHs. [Iporao3upoBanye BO3MOKHOCTU IIPOTEKaHUS https://m.edso00.ru/7f41a636
XUMUYECKUX MTPEBPAIICHUHA B Pa3JIMUHBIX YCIOBHIX

12/7 OKHCIUTENEHO-BOCCTAHOBUTENIbHBIEC peakinu. Baxkubie bubnmoreka [JOK
OKHCIIUTENN U BOCCTaHOBUTENU. [lepmaHranar xanus https://m.edso00.ru/7f41a636
CBoiicTBa IPOCTHIX BEIIECTB — METAJUIOB U HEMETAIIJIOB,

13/8 KHUCJIOT U COJIC — B CBETEC MPEJACTaBICHUN 00 OKHCIUTEIbHO- bubmorexa LHOK

p https://m.edso00.ru/7f41a636
BOCCTAaHOBUTEIIBHBIX PEAKITUIX
PactBopenue kak (PU3MKO-XMMUYCCKUI TTPOIIECC.
14/1 DJEKTPOJIMTEI U HEJICKTPOIUTHL. TeopHs SJICKTPOIUTHICCKOMN bubmorexa [JOK
p P ' P P https://m.edso00.ru/7f41a636
JUCCOITHAIITN
bubmuorexa [JOK
15/2 Honnoe nmpousseacHne BOALl. BogopoaHbIi MoKa3aTellb
p A A AOPOA https://m.edsoo.ru/7f41a636
DNEKTPONUTHYECKAs JUCCOLUALIMS KUCTIOT, OCHOBAaHUHN 1 bubnnoreka [JOK
16/3 .
COJIEH. https://m.edso0.ru/7f41a636
Peaknuu nonnoro ooMena. CBOMCTBA KUCIOT, OCHOBAaHUN U
17/4 COJIEH B CBETE MPEACTABIECHUN 00 DIEKTPOIUTHUECKOM bubmorexa [IOK
P P https://m.edso0.ru/7f41a636
JIUCCOITHAIITN
bu6mmoreka [JOK
18/5 KadgecTBeHHBIE peakMy Ha MOHEI.
peartl https://m.edso0.ru/7f41a636

19/6 IIpakTnueckas padora Ne 1. Pemenue skcnepuMeHTaIbHbBIX bubnuoreka [IOK
3a/1a4 10 TeMe «DJEKTPOITUTHIECKAs JUCCOIIHALIHSI https://m.edso0o.ru/7f41a636

bu6mmoreka [JOK

20/7 IMuaponus coneit. MoHHbIe ypaBHEHUS THAPOIN3A COJISH

P P AP https://m.edso0.ru/7f41a636

21/8 Brruucienust Mmacchl mpoyKTa peakiuy Mo H3BECTHON Macce bubnmoreka [JOK

OAHOI'0 U3 UCXOOHBIX BEIICCTB, B3ATOIO B BUJC PAaCTBOpA,

https://m.edsoo.ru/7f41a636
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COJIEPIKAIIIETO ONMPEACIEHHYI0 KOHIIEHTPALNIO PACTBOPEHHOTO

BelIeCTBa
bu6mmoreka [IOK
22/9 [ToBTOpEeHME M 0000IIIEHUE 3HAHUH 110 pa3ien
P - pasAey https://m.edsoo.ru/7f41a636
KonTtpoabsnas pa6ora Ne 1 no pazneny “BemectBo u
xumudeckas peakius” ( TeMsl “I[loBTopenue u yriuyoneHue
23/10 3HaHuii o BemecTse” , «OCHOBHBIE 3aKOHOMEPHOCTH bubmmorexa [IOK
’ o P https://m.eds00.ru/7f41a636
MPOTEKAHUS XUMHYECKHUX PEaKIHii», ‘“DIIEKTPOIUTHICCKAS
aucconuanus. XMMHUYECKHUE PEAKIMU B pacTBopax”
bubmuorexa [JOK
24/1 OO01mas XxapakTepruCcTHKa HEMETaIIOB
B P P https://m.edsoo.ru/7f41a636
OO6m1as XxapakTepuCTHUKa rajJoreHOB. XMMUYECKHE CBOMCTBA
25/2 rajioreHoB. Brrunciienus no ypaBHEHUSIM XUMHUYECKUX bubmmorexa LOK
. P https://m.edsoo.ru/7f41a636
peaxiui, eciu OJJUH X PeareHTOB JaH B U30bITKE
26/3 Xumudeckue cBoicTBa xyopa. XinopoBoaopoa. CossiHast bubnuorexa [JOK
KHCJIOTA. https://m.edsoo.ru/7f41a636
97/ IIpakTnueckas padora Ne 2 no teme "l[lonyuenue constHon bubnuoreka [IOK
KHUCJIOTHI, U3yueHue e€ CBONUCTB" https://m.edso0o.ru/7f41a636
[ToHsITHE O KUCIOPOACOAEPIKAIIMUX KUCIOTaX XJIOpa U UX
28/5 comnsix. Baxkneiime coeMHeHUs XJI0pa U MX HaXOXKJIEHUE B bubmmorexa [JOK
i P https://m.edsoo.ru/7f41a636
MIPUPOJIC
O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnel. CtpoeHue
29/1 U CBOMCTBA IIPOCTOTO BEIECTBA CEPEI. AJIJIOTPOITHEBIE bubmorexa [IOK
P PEL P https://m.edsoo.ru/7f41a636
MoAUGUKAIIUN CEPBHI
30/2 CepoBogopo, ctpoeHue, Gu3ndecKue 1 XUMUIeCKue bubnuorexa [JOK
CBOMCTBA https://m.edso0o.ru/7f41a636
bu6mmorekxa [IOK
31/3 Oxkcuapl cepbl.CepHUCTas KUCIOTA U €€ COJN.
A P P https://m.edso0o.ru/7f41a636
32/4 Cepnas kucnora u ee conu. [I[pomslnIeHHOE NTOJTy4YeHNE bubnuorexa [IOK
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CEpPHOM KHUCIIOTHI

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

33/5 IIpakTuyeckas padora Ne 3 “ II3yyeHue CBOMCTB cepHOU bubnmoreka [JOK
KHCIIOTBI https://m.edso00.ru/7f41a636
34/6 Haxosxxnenue cepsl u €€ coeIMHEHUH B IPUpOe. XUMHUYECKOE bubnmoreka [JOK
3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COSTMHEHUSIMUA CEPbI https://m.edsoo.ru/7f41a636
Beluncnenus Maccel IPOAYKTa PEaKUU 110 U3BECTHOU
35/7 MaccoBoit (00bEéMHOI) mose (%) ero BbIXo/1a OT TEOPETUUECKHU bubmorexa LHOK
° P https://m.edso00.ru/7f41a636
BO3MOXHOI'O
Beruucienus maccoBoii (00bEMHOI) 1oy (%) BbIXOJ1a
36/8 MPOJYKTa PEaKIMy 10 U3BECTHOM Macce (00BEMY) HCXOTHOTO bubmmorexa [JOK
poAyxtap Y https://m.edsoo.ru/7f41a636
BELIECTBA U MIPOIYKTa peakluu
OO6mas xapakTepucTuka 3J1eMeHTOB VA — rpynmbl. A30T,
37/1 acrpocTpaHeHHe B IpUpoAe, GU3NIECKUE U XUMHUYECKHIE bubmmorexa LIOK
P Up P PHPOAE, https://m.edso00.ru/7f41a636
CBOICTBa
38/2 AMMuak, ero ¢pusznueckue U xumudeckue cporictsa .Conu bubnnoreka [JOK
aMMOHHS https://m.edsoo.ru/7f41a636
39/3 IIpakTuyeckas padora Ne 4 o reme "[lonyuenue ammuaka, bubnuotexa [JOK
M3y4YEHUE ero cBOMCTB" https://m.edso0o.ru/7f41a636
bu6mmoreka [IOK
40/4 L LIV, v
Oxenet asota ( ) https://m.edso0.ru/7f41a636
4175 A3zotucras kuciaota. A3otHas kucnora. [IpomblinuieHHoe bubnuorexa [JOK
MIOJIyYEHUE a30THOM KUCIOTHI https://m.edso00.ru/7f41a636
42/6 Hutpatel u HUTpUTEL. XMMHUYECKOE 3arps3HEHUE bubnnoreka [JOK
OKpY>Karollen cpelibl COEAMHEHUSIMU a30Ta https://m.edsoo.ru/7f41a636
bu6mmorekxa [IOK
43/7 )
ocop, annotpornbie MoApuKaiH hochopa https://m.edso0o.ru/7f41a636
bu6mmoreka [JOK
44/8 ", v
Oxenet pocopa (11, V) u pochopras kucnora https://m.edsoo.ru/7f41a636
45/9 [ToHATHE O MUHEPATIBHBIX YIOOpEHUsX. 3arpsa3HeHUE bubnuorexa [IOK
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MIPUPOTIHBIX BOJOEMOB COSTMHEHUSIMH a30Ta 1 pochopa

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

bu6mmorekxa [IOK

46/1 v 7
TJIEpO/, €0 aJTIOTPONHBIE MOAU(UKAIINN U CBOMCTBA https://m.edsoo.ru/7f41a636
Oxkcupl yriaepoja, ux GU3nYecKue U XMMUIECKHIEe CBONCTBA.
47/2 DKOJOTHYECKHE MPOOIEMBI, CBSI3aHHBIC C OKCHJIOM YTlIepoJa bubmmorexa [TOK
P ’ yrep https://m.edsoo.ru/7f41a636
(V)
48/3 IIpakTuyeckue padornul Ne 5 o reme "l[lonyuenne okcuaa bubnnoreka HOK
yraepoaa (1V) u uzydenue ero cBoiicts" https://m.edsoo.ru/7f41a636
i bu6mmoreka [IOK
49/4 % eé
POTBHAT IHCIOTA 7 €6 CorH https://m.edsoo0.ru/7f41a636
[TepBoHavabHBIC TOHATHS 00 OPTAaHMYECKUX BEIIECTBaX KaK
50/5 0 coenuHeHuax yriepona.llpupoaHple UICTOYHUKU Bubmorexa ITOK
YHICPOA-L.pHP https://m.edsoo.ru/7f41a636
YTIIEBOJIOPOIOB U UX POJIb B OBITY U TIPOMBIIIUICHHOCTH
51/6 [TonsiTHE 0 OMOJOTUYECKU BaXKHBIX OPTAaHMYECKUX BEIeCTBaX bubmmoreka [JOK
— XKUpax, OenKax U yrieBojax https://m.edsoo.ru/7f41a636
Kpemuuii, ero pusndeckre u xumuueckue cBoicTpa. Okcus bubnuorexa [JOK
52/7
kpemuus (1V), KpeMHUEBas KUCI0TA, CUITUKATHI https://m.edsoo.ru/7f41a636
bu6mmorexa [IOK
53/8 bop. b
Op- bopHad kHeAoTa https://m.edsoo.ru/7f41a636
Brruncnenus maccol (00b€Ma; H.y.) MPOAYKTa PEAKIHH 110
54/9 JTaHHO# Macce (00bEMY) HCXOHOTO BEIIECTBA, COACPIKAIIIETO bubmorexa LHOK
. y o p https://m.edsoo.ru/7f41a636
oTnpeAeNEéHHYI0 MaCCOBYIO JIOJIO MpUMeceit
Kontponbnas padota Ne 3 o teme «BakuHelme HeMeTauIbl bubnuorexa [JOK
55/10
U UX COCTUHEHUS. https://m.edsoo.ru/7f41a636
OO01mmas XxapakTeprucTHKa XUMUYIECKHIX JJIEMEHTOB — METaJIOB Bt OK
56/1 Ha ocHOBaHUHM uX nonoxkeHus B [ICXD JI.. Menaeneena. nbnmotexa 11
https://m.edsoo.ru/7f41a636
Mertannst A- u b-rpynn
57/2 Merammdeckas CBS3b U METAUTHYECKAS KPUCTAILTHYECKAS bubnmnoreka [JOK

peméTka. 3aBUCUMOCTh (PU3UIECKUX CBOMCTB METANIOB OT

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
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

CTPOCHHS KPUCTAJIIOB

. bu6mmorekxa [IOK
58/3 06
1€ XUMUYECKHE CBONCTBA METAJLIOB https://m.edsoo.ru/7f41a636
O61ue crnocoObl MOTYyYEHUS] METAJUIOB, METAJUTYPIHUs.
59/4 CmuiaBbl. DJEKTPOJIM3 PACILIABOB U PACTBOPOB COJIEH KaK OJUH bubmmorexa [TOK
' P P P P https://m.edsoo.ru/7f41a636
U3 CIIOCOOOB MOTYYCHHS METAIIIOB
60/5 [TonsiTue 0 KOppO3uK METAILIIOB. BhIunCIIeHUs 110 ypaBHEHUSIM bubnnoreka HOK
3JIEKTPOJIM3a PACIUIAaBOB U PACTBOPOB BEIIECTB. https://m.edsoo.ru/7f41a636
Meramnsl A-rpynn. [llenounsie metamisl. Haxoxaenue B bubnmoreka [JOK
61/1 -
npupoze. CBOMCTBA MIETOYHBIX METAJIIOB https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
62/2 OKcCHUIbI M TUAPOKCUIBI HATPUS U KaJIUSI https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
63/3
[lenourosemenbHble MeTanEL https://m.edsoo.ru/7f41a636
64/4 Baxwnerime coeMHEHUs KaJlblKsl, CBOMCTBA, IPUMEHECHHUE bubmmorexa [JOK
a HHs - 1P https://m.edsoo.ru/7f41a636
N N bu6mmoreka [IOK
X
65/5 €CTKOCTB BOJIbI U CITIOCOOBI €€ YCTpaHEHUSs https://m.edsoo.ru/7f41a636
66/6 IIpakTnueckas padora Ne 6 no teme "KEcTkoCcTh BOABI U bubnnorexka [JOK
METOBI €€ yCTpaHEHUs" https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
6717 Admomuimil https://m.edso00.ru/7f41a636
bu6mmoreka [IOK
68/8 A i .
M(poTepHbIE CBOMCTBA OKCH/IA U TUIPOKCU/IA ATFOMUHHUS httos://m.edsoo.ru/7f41a636
OO1m1ast xapakTepucTHKa MeTaJIoB b-rpymm (moOouHbIX
69/9 noArpymm). [TepBoHavyabHBIC IPEACTABICHHUS O KOMILIEKCHBIX bubmmorexa [IOK
pym). 1iep P https://m.edsoo.ru/7f41a636
COC/IMHECHUSIX.
20/10 Menp u cepebpo. [IpencraBnenus 06 aMMUAYHBIX KOMITJIEKCAX bubnuorexa [JOK

cepebpa u Meau

https://m.edsoo.ru/7f41a636
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bu6mmoreka [IOK

71/11 WHK. AM(OTEepHbIE CBOMCTBA OKCHJIA U THAPOKCH/IA IIUHKA
i Qorep A AP Adt https://m.edso00.ru/7f41a636
bubnmoreka [JOK
72/12 | XKeneso 1
https://m.edsoo.ru/7f41a636
Oxkcupl, Tusipokcu sl U conu xkenesa (1) u xxenesa
73/13 (111).Pa3nuynbie THIIBI BEIYMCACHHI 110 YPaBHEHUAM bubmmorexa [JOK
' . P https://m.edso0o.ru/7f41a636
XUMHYECKHUX PEaKIIHii
74/14 UyryH u cranbp — CIUIaBbI JKeje3a. Belunciienus cocraBa bubmumoreka [IOK
CMECE C UCIOJIb30BAaHUEM PEILICHUS] CUCTEM YpaBHEHUIA https://m.edsoo.ru/7f41a636
75/15 IIpakTnueckas padora Ne 7. Pemenue skcriepuMeHTalIbHbBIX bubnuoreka [IOK
3a7a4 no teme «BakHelme MeTaibl U UX COCIUHEHUSD) https://m.edsoo.ru/7f41a636
26/16 KonrpoJabHnas padora Ne 4 no teme «BaxxHelmue MeTaibl bubnnoreka [JOK
U UX COCIUHEHUS) https://m.edsoo.ru/7f41a636
besomnacHoe ncmonb30BaHue BEMIECTB U XUMHUYECKHUX PEAKIIHiA
77/1 B ObITy. HOBBIE MaTepuaibl U TEXHOJIOTHA. [IpUHIIUITBL Bubmorexa ITOK
"y. . P P https://m.edso00.ru/7f41a636
«3ENEHON XUMUN
XuMUs ¥ 370pOBbe. XUMUYECKOE 3arpsi3HEHUE OKPY KaIoIIei
78/2 cpensbl. [loHsTHE O TpEAETBHO AOMYCTUMON KOHUEHTPAIU! bubmmorexa LOK
PEARL. P 4 P https://m.edsoo.ru/7f41a636
Bemtects (I1/1K)
DKOJOTHYECKHE MPOOIEMbI, CBSI3aHHBIC C COSIMHEHHUSIMU
79/3 Jepojia, a30Ta, Cepbl, TSHKENBIX METAIII0B.Posib XUMUHM B bubmmorexa [OK
yrIepond, > C°PEL, ' https://m.edsoo.ru/7f41a636
pEIIeHUHN YKOJIOTUYECKUX MPOOIeM
[Tepuonnueckuii 3akoH u [leprnoanueckas cucrema
80/ XUMHUYECKUX HJIEMEHTOB B CBETE TEOPUU CTPOCHHUSI aTOMA. bubnuorexa [JOK
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKHUX https://m.edsoo.ru/7f41a636
3JIEMEHTOB M UX COEAMHEHUH B IEPUOJaX U IPYIIax
81 Ctpoenue BemiecTBa B TBEPIOM, KUJIKOM U Ta3000pa3HOM bu6mmorekxa [IOK
COCTOSIHUM. BUJIbI XUMUUYECKOU CBA3U https://m.edsoo.ru/7f41a636
82 Kaccudukanmss XuMruaecKux peakifii mo pa3auaHbIM bubnuotexa [JOK
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npusHakaM. IIporaozupoBanne BO3MOKHOCTH IPOTEKaHMs
XMMHUYECKUX MPEBPAIIECHNUN B Pa3IMUHBIX YCIOBUSIX HA OCHOBE
IIPEICTAaBICHUM XUMUYECKON KNHETUKU U TEPMOJANHAMUKH

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

XHUMUYECKHE PEakIMu B pacTBopax. [ uapoaus3 cosen.

83 CBoiicTBa KUCJIOT, OCHOBAHUM U COJIEH B CBETE 1 Bubmuorexa LIOK
L . https://m.edsoo.ru/7f41a636
MIPEJICTABICHHUIA 00 ICKTPOIUTUYECKON TUCCOIMALIAN
84 OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIUU. DIIEKTPOIIN3 1 bubmoreka LJOK
PeaKiui. p ’ https://m.edsoo.ru/7f41a636
85 PezepBHbIil ypok 1
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 85 11
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IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS OCHOBHOMOBPA3OBATEJIBHOM

IMPOI'PAMMBI
8 KIIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOT'O
LA 00111ero0 00pa3oBaHuA
pe3yJabTara
1 ITo Teme: «IlepBoHayaIbHBIC XMMUYECKHE TIOHSITHS
PAaCKphIBaTh CMBICII OCHOBHBIX XHMHYECKHX IIOHSATHH: aToOM, MOJEKYJd, XUMHUYECKHH 3JIEMEHT, IpPOCTOe
BEILIECTBO, CII0’KHOE BEIIECTBO, CMECh (OTHOPO/IHASI M HEOJHOPOIHAS), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
11 MOJIEKYJISIpHAs. Macca, KOJIWYEeCTBO BEIIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas A0JIsI XMMUYECKOTO 3JIEMEHTA B
' COC/IMHEHUH, MOJIIPHBIA OOBEM, XHMMHUYECKas peakiys, KiIacCU(PHUKAIMsS PEaKUuil: peakuHu COCJHHEHHS,
peaKIy pa3jokKEeHUs, PeaKlUy 3aMEIICHUs, PeakKlui OOMEHa, IK30- U DHIOTEPMHUYECKHE PEaKIMH, TEIUIOBOU
3 PEKT peakIuu, pacTBOP, MACCOBas JIOJIS BEIIECTBA (MTPOIEHTHASI KOHIIEHTPAIH) B PACTBOPE
12 WITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX TMOHATUH M NPUMEHATh 3TH MOHATHS MPU ONHUCAHUU
' BEIIIECTB U UX MPEBpaIleHH
1.3 UCIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY Il COCTaBJIEHHUS (POPMYJI BEIIECTB M YPAaBHEHUNH XUMUYECKUX peaKIUi
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
' yUeHwusl, 3aKOHa ABOTaIpo
1.5 OTIPEeNIeNATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX
16 KJaccu(UIUpPOBaTh XMMUYECKHE pPEaKUuu ([0 YHMCIY M COCTaBy YYaCTBYIOIIMX B PEAKLUU BEILIECTB, IO
' TETIOBOMY 3P PEKTY)
1.7 BBIYUCIISITH OTHOCUTEIFHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MacChI BEIIECTB
1.8 BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEHTa 1o (popMysie COeTUHEHNUS,




1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCIICCTBA B paCTBOPC

IMPUMCEHATH €CTCCTBCHHOHAYYHBIC METObI ITIO3HAHUA — Ha6J'IIOI[eHI/I€, HN3MCPEHUEC, MOACIIMPOBAHUEC, SKCIICPUMCHT

1.10 . .
(peanbHBIN U MBICJICHHBIH)
2 [To Teme: «Baxknelme npeacTaBUTEIN HEOPraHUUYECKUX BEIIECTBY
2.1 PaCKpBIBAaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHSATUHN: OKCUJI, KUCIIO0TA, OCHOBaHUE, COJIb
2.2 OTIPECIIATh TPUHAICKHOCTD BEIIECTB K ONMPEACIEHHOMY KJIaCCy COSAMHEHHM 10 popMyaam
2.3 KJIacCU(PHUITMPOBATh HEOPTAHUYECKHUE BEIICCTBA
54 XapakTepu30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB, IMOATBEPKIas
' ONHMCaHue MPUMEPAMH MOJIEKYJISIPHBIX YPABHEHHU COOTBETCTBYIONINX XUMHUECKUX PEAKIIHIl
55 MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BO3MOXKHOCTH MPOTEKAHUS
' XUMUYECKUX MTPEBPAILICHUM B PA3JIMUHBIX YCIOBUSIX
CJIeIOBaTh MpaBUiIaM MOJIb30BaHUS XUMHUECKOM MOCY10i 1 1abopaTOPHBIM 000PYAOBAHUEM, a TAKKE MPaBUIAM
oOpaleHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKIUSMH IO BBITOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHX
26 OMBITOB MO MOJIYYEHHUIO M COOMpPaHHIO ra3000pa3HBIX BEUIECTB (BOJOPOJA M KHUCIOPOAA), MPUTOTOBICHHIO
' pacTBOPOB C ONPEETEHHON MAaCCOBOM JIOJIEN paCTBOPEHHOIO BEUIECTBA, INIAHUPOBATH U MPOBOJUTH XUMUYECKUE
HKCIIEPUMEHTHITIO PACMO3HABAHMIO PACTBOPOB IIEIOYEH M KHCJIOT C TOMOIIBI WHIUKATOPOB (JTAKMYC,
deHondranzent, METUIOPAHX U APYyTrue)
2.7 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu
3 ITo teme: «llepuomnueckuit 3akoH u Ilepuoanueckas cucrema xumuueckux dieMmeHToB [l. M. Menneneesa.
Crpoenue atoMoB. XuUMHUecKasi CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIIBHBIEC PEAKLIUN)
pacKpbIBaTh CMBIC OCHOBHBIX XHMHMUYECKMX TMOHSTHI: AIpO aTOMa, 3JIEKTPOHHBIM CJIOW aToMa, aToOMHas
3.1 opOuTanb, paguyc aToMa, XHUMHYecKas CBsI3b, TOJIApHAsT ¥  HEMOJIsApHAas KOBAJIGHTHAas  CBS3b,
ANEKTPOOTPHUIIATEIBHOCTh, MOHHAS CBA3b, HOH, KATUOH, AaHUOH, CTETIEHb OKUCIICHUS
3.2 KIIACCU(UITUPOBATH XUMUYECKUE DIIEMEHTHI
3.3 OMHUCBHIBATh M XapaKTepu3oBaTh TaOmuuHylo ¢opmy I[leprogndeckoil CHUCTEMBl XUMHUYECKHX DSJIEMEHTOB:




pa3nuyath TOHATHS «riaBHas mnoarpynmna (Arpynma)» u «moOouHas noxarpynma (brpymma)y», «manbie» u
«0oJIbLINEY IEPUOABI
34 packpeiBaTh cMbIca Ilepuonnueckoro 3akona .M. Menneneesa: 1eMOHCTpUPOBATh IOHUMAHUE IIEPUOAUIECKON
' 3aBUCHMOCTHU CBOMCTB XMMUYECKUX JIEMEHTOB OT UX I10JI0KeHM B Ileproauyeckoi cucreme
COOTHOCUTH 0003HaueHMsl, KOTOpble UMeroTcss B Tabmuue «llepuonnyeckas cucreMa XMMHUYECKHUX 3JIEMEHTOB
3.5 J.. MenneneeBa» C 4YMCIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsj sAapa, oo1ee YHCIo IEKTPOHOBH PaCIpeesieHIe UX MO AIEKTPOHHBIM CIIOSIM)
3.6 OIpEeNIeNATh CTENEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COECMHEHUSIX
3.7 OIpPEAEIATh BUJ XUMUYECKON CBA3H (KOBAJCHTHAS U MOHHAS)B HEOPIaHUUYECKUX COSAUHEHUSX
9 KUIIACC
Kon nposepsiemoro IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM 00pa30BaTeJILHOM IPOrPaMMbI
pe3yJbTara OCHOBHOI'0 00111er0 00pa30BaHUA
1 ITo Teme: «BemecTBo 1 XuMU4ecKasi peakLus»
pacKpbIBaTh  CMBICJ OCHOBHBIX XUMHWYECKHX IIOHATUH: PacTBOpP, DJJIEKTPOJIMTHI, HEAIEKTPOJIUTHI,
NIEKTPOJIUTUYECKAs JUCCOLMALUS, peaklU MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe pPaBHOBECHUE,
11 oOpatumble M HeoOpaTUMble pEaKLUH, OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE PpEAKIHH, OKHCIUTENb,
BOCCTAHOBUTENIb, OKHCIIEHHE U BOCCTAHOBJCHME, aNIOTPONUs, aM(pOTEpHOCTh, XHMMHUYECKas CBs3b
(KoBaJIeHTHAas!, HOHHAs, METAIJIMYECKas ), KpUCTANINYECKask perI€TKa, CIjIaBbl, CKOPOCTh XUMHUECKON PeaKLnu
12 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX TMOHATUN M NPUMEHATH 3TU NOHATHSA IPU ONHUCAHUU
' BELIECTB U X MPEBpalleHUu
13 COCTABJIITH YPAaBHEHUS JJIEKTPOJIUTHYECKONW JHCCOLMALMKA KHUCJIOT, IIENOYed W COJeH, IOJIHBIE U
' COKpalIEHHbIE YpaBHEHUS peaKlMii HOHHOTO 0OMeHa




PaCKpbIBaTh CYIIHOCTDb OKHCINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKum"I mocpcaACTBOM COCTaBJICHUA

14 3JIEKTPOHHOTO OayaHca dTUX PeaKIuii
1.5 IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peaKLun
2 ITo Temam: «HemeTamibl 1 ux coequHeHus» U «MeTajulbl U UX COEUHEHUS
XapakTepu30BaTh (OMUCHIBATH) OOIIME W cHenu(puyYecKkrne XUMHUYECKHE CBOMCTBA TMPOCTBIX U CIIOKHBIX
2.1 BEIIECTB, NOATBEPXKJasi OMHUCAHUE NPUMEpPAMH MOJIEKYJIAPHBIX M HOHHBIX YPaBHEHHI COOTBETCTBYHOIUX
XUMUYECKHUX peaKIuii
99 COCTABIIITh ypaBHEHMS PEAKIMHA, MOATBEPKIAIOMIMX CYIIECTBOBAHWE TE€HETHUYECKOW CBA3H MEXIY
' BEIIECTBAMH Pa3IMYHBIX KIIACCOB
53 MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX
' MPEBpAILCHUH B PA3IMYHBIX YCIOBUSIX
ClleZIoBaTh IPaBUJIaM I10JIb30BAHUS XHMMHYECKOH NOCyIoH W Ja00OpaTOpHBIM OOOPYJOBAaHUEM, a TaKKe
2.4 IpaBUjIaM OOpAIEHUs C BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKLMSIMU IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OTMBITOB IO MOJYYEHUIO U COOMPaHUIO ra3000pa3HBIX BEIIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa)
MIPOBOJIUTH PEAKILUH, MMOATBEPKAAIONINE KAUeCTBEHHBIN COCTaB Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHHIM
2.5 nyTéM XJIOpHUa-, OpoMuU, HOANT, KapOoHaT, Gocdat, cuinukar, cyiabdar, FTHAPOKCUIMOHBI, KATHOHBI AMMOHHS,
MOHBI U3YYE€HHBIX METAIIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB
3 ITo Teme: «XuUMUS U OKpY’KaroLasi cpesiar
3.1 pacKpbIBaTh CMBICII OCHOBHBIX XxuMHueckux nouatuil: [1/IK BemecTBa; koppo3usi MeTaaioB
MIPUMEHATh OCHOBHBIE ONEPALUU MBICIUTENBHON JESITEeNbHOCTH — aHAJIU3 M CUHTE3, CpaBHEHHE, 00001IeHHe,
3.9 CHCTEMAaTH3alliI0, BBISABICHHE MPUYMHHO-CICICTBEHHBIX CBSI3€H — JUII W3Yy4YEHHs] CBOICTB BEUIECTB U

XUMHUYECKHUX pEeaKuii; eCTEeCTBEHHOHAYUHbIE METO/IbI TIO3HAHUS — HAOII0/IEHUE, U3MEPEHHE, MOJEIINPOBAHHE,
9KCIIEPUMEHT (peabHbIA U MBICIEHHBIN )




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 [lepBoHavaIbHBIC XUMUYECKUE TTOHSATHUS
11 [Ipenmer xumuu. Ponb XuMUM B KU3HU 4eloBeKa. XUMHUS B cUCTeMe Hayk. Tena u BemlectBa. Dusznyueckue CBONCTBA
' BEILIECTB. ATrperaTHOE COCTOSIHUE BEIIIECTB
1.2 [TonsTre o MmeToaax mo3Hanus B XuMuu. UncTeie BemecTBa U cMecu. CriocoObl pa3aeneHus cmece
13 ATOMBI U MOJIEKYJIbl. XUMHUYECKHE AIeMEHThl. CHMBOJBI XUMHUYECKUX 3JeMEHTOB. [IpocThie M CIOKHBIE BEIIECTBA.
' ATOMHO-MOJIEKYJIIPHOE YUCHUE
Xumudeckas (opmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH TIOCTOSIHCTBA COCTaBa BEIICCTB.
14 OtHocuTenbHass aToMHass mMacca. OTHOCHUTEIbHAsT MOJICKYJIIpHas macca. MaccoBasi J0Jisi XMMHUYECKOTO JJIEMEHTa B
COCTMHCHUH
15 KommuectBo BemectBa. Moisib. MonsipHas macca. B3anMoCBA3b KOJIMYECTBA, MAcChl M YHCJIA CTPYKTYPHBIX €IUHUIL
' BemiecTBa. Pacuérel mo popmynaM XuMHUYECKUX COSTMHEHUI
16 Pu3nuecKue U XUMHUYECKHE SIBICHHUS. XHUMHUUYECKas peakuus M e€ MPHU3HAaKU. 3aKOH COXPAHEHUsI MAcChl BEIECTB.
' Xumnueckue ypaBHenus. Knaccudukaius XUuMUYECKUX peakiuil (COeTMHEHUS, Pa3IOKEeHHs, 3aMelIeHuUs1, 0OMEHa)
XUMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW TMOCY/IO0H, ¢ mpaBuiamMu paboThl B JabopaTopuu M MpHEMaMu
oOpariieHust ¢ 1a00pPaTOPHBEIM 00OPYIOBAaHHEM, U3YUYCHHUE U OMUCaHUe (PU3UYECKHX CBOMCTB 00pa3IOB HEOPTaHUUECKUX
17 BelleCTB, HaOmoaeHue (u3nYecKux (IJIaBJICHHWE BOCKA, TasHUE JIbJla, pacTUpaHHUE caxapa B CTYNKe, KUIMEHUE U

KOHJICHCALIUsSI BOJbI) M XHMMHUYECKUX (TOpEHHME CBEYM, MPOKAIMBAHHE MEAHOW IPOBOJIOKH, B3aUMOJACHCTBHE Meja C
KHCIIOTOM) sIBJIEHUH, HAOMIOJE€HNEe W ONMUCAaHUE MPHU3HAKOB MPOTEKAHUS XMMHYECKHMX peakuui (pa3jioxeHHe caxapa,
B3alMOJICIICTBIE CEpHOM KHUCIOTBI C XJOpHAOM Oapusi, pasnoxeHue ruapokcuna wmeau(ll) npu HarpeBanuu,




B3anMoJieiicTBue kene3a ¢ pactBopom comu menu(ll), nzydenne cnocoOoB pazaeneHus cMeceil (¢ MOMOIIBI0 MarHuTa,
buIpTpOBaHME, BRIMAPUBAHUE, JUCTUILIALINSA, XpoMaTorpadus), MpoBeIeHNE OYUCTKH TIOBAPEHHOW COJIHM, HAOIIOICHUE U
OIMCaHME PE3yIbTATOB MPOBEICHHS OIBITA, WILTFOCTPUPYIOMIETO 3aKOH COXPAHEHHUsI MacChl, CO3JITaHHE MOJICICH MOJICKYII
(IrapocTepIKHEBHIX )

2 Bakneiiue npeacraBuTeIM HEOPraHM4ECKUX BELIECTB
Bo3znyx — cmech raszos. CocraB Bo3nyxa. Kucimopon — snemeHT M npocroe BemecTBo. HaxoskneHue kuciiopoaa B
51 npupoje, (usnueckne M XUMHUYECKHe cBoiicTBa (peakuumu ropenus). Okcunsl. Ilpumenenue kucnopoaa. CriocoObr
' MOJTyYeHHUsI KUCIOPO/a B JIAOOPATOPUH U NPOMBIIIIICHHOCTH. KpyroBopoT kucnopona B npupoae. O30H — aIOTpOIHAs
Moau(HUKAIIS KUCIOpOaa
99 TennoBoil 3 ekt Xxumuueckol peakiuu, TEPMOXUMHUECKUE YPABHEHUS, 3K30- U SHAOTEpMUYECKUE peakluuu. TomimBo:
' yroJib ¥ MeTaH. 3arps3HEHUE BO3IyXa, YCUIICHHE TApHUKOBOTO 3 deKTa, pa3pyIieHne 030HOBOTO CIIOs
53 Bonopon — snemeHnt u npocroe BemiectBo. HaxoxxneHue Bogoposaa B npupoje, (pu3ndeckue U XUMHUECKUEe CBOWCTBA,
' IIpUMEHEHHE, crIoco0b! nonydeHus. Kucnotel u conu
24 Monsipabiii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM
®usnueckue cBoicTBa BoAbl. Boma kak pactBoputens. PactBopbl. HachllleHHBIE M HEHACBIIIEHHBIE PAaCTBOPHI.
95 PactBopuMocCTh BemiecTB B Bojie. MaccoBas 1011 BEIIECTBa B pacTBope. XUMHUECKHe cBoMcTBa BoAbl. OcHOBaHud. Ponb
' pacTBOpPOB B IPUPOJIE U B JKU3HU YesoBeka. KpyroBopoT Boabl B mpupoje. 3arpsisHeHue npupoaHbix BoA. OxpaHa u
OUYHMCTKA IPUPOJIHBIX BOJ
Knaccudukanusa nHeoprannyeckux coenuHeHuil. Okcunpl. Knaccudukanus okcuoB: cosneoOpasyroiue (OCHOBHBIE,
2.6 KHCIIOTHBIE, am(oTepHble) U HecoseoOpasyroue. Homenknarypa okcumoB. ®Pusznueckne MU XHMHUYECKHE CBOMCTBA
okcu0B. [lomydenne okcnioB
57 OcHoBanus. Knaccudukanuss ocHOBaHWI: MIENOYM W HEpacTBOPUMBbIE OCHOBaHUA. HoMmeHkiaTypa OCHOBaHUM.
' PusnuecKue 1 XMMHYECKHE CBOMCTBA OCHOBaHMM. [lonyuenne ocHOBaHUI
58 Kucnorsl. Knaccugpukanus kucinor. Homenkmatypa kucinor. Pu3myeckue M XHUMHYECKHE CBOMCTBAa KHCIOT. Psn
' aktuBHOCTH MeTauioB H.H. bekerosa. [lonyyenue kucnot
2.9 Comu. Homenknarypa coneil. @uznuecknue 1 XuMuieckue csoctsa coieil. [lonydenue coneit




2.10

I'eneTnyeckas CBA3b MCXKY KilaCCaMU HECOPTaHUYCCKUX COCI[I/IHGHI/Iﬁ

211

XUMUYECKUI SKCIIEPUMEHT: KaueCTBEHHOE ONpeeNiCHUE COAEpKaHMs KHCIOpoAa B BO3AyXe, MOJydyeHue, codupaHue,
pacro3HaBaHUE€ U W3YYE€HHUE CBOWCTB KHUCIIOpOZA, HAOIIOJAEHHE B3aMMOJEUCTBUS BEILIECTB C KUCIOPOJOM M YCIOBHS
BO3HUKHOBEHHUSI M TPEKpalIeHUs ropeHus (moxkapa), 0O3HaKOMJIEHHE ¢ oOpa3lamMH OKCHAOB M ONMUCAHHWE MX CBOWCTB,
nojlyyeHue, coOupaHue, pacro3HaBaHHE M H3Y4YE€HHE CBOWMCTB BOJOpoJa (TOpEeHHE), B3aUMOJCHCTBHE BOIOpOAA C
okcupoM menu(ll) (BO3MOXXHO WCIONB30BAaHUE BUICOMATEPHATIOB), HAONMIOJECHUE OOpa3IOB BEIIECTB KOJIMYECTBOM |
MOJIb, UCCJIEIOBAaHUE OCOOCHHOCTEH PACTBOPEHUS BEILIECTB C PA3IMYHON PACTBOPUMOCTHIO, IPUTOTOBIIEHUE PACTBOPOB C
ornpeaenéHHON MaccoBOil oJeil pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBIE BOJBI C METa/lIaMU (HATPUEM M KaJIbI[HEM)
(BO3MOKHO MCHOJB30BaHUE BUICOMATEPHATIOB), ONIPE/ICJICHHE PACTBOPOB KUCIIOT U LIEJI0Yel ¢ TIOMOIIBIO HHAUKATOPOB,
UCcleIoBaHie 00pa3lloB HEOPraHWYEeCKUX BEIIECTB pPAa3jIMYHBIX KJIAccoB, HAOIIOACHHE W3MEHEHHUS OKpPaCKH
MHJMKAaTOPOB B pacTBOpax KUCJIOT U Iuejoyel, usydeHue B3aumojenctBus okcuaa meau(ll) ¢ pactBopom cepHoit
KHMCJIOTBI, KUCJIOT C METAJUIAMHU, peaKUUii HEUTpan3alluy, [0JIy4€HUE HEPACTBOPUMBIX OCHOBAHUMN, BHITECHEHHE OJJTHOTO
MeTajljla JIpYyrMM H3 pPacTBOpa COJIM, PEIIEHHWE OSKCIEPUMEHTAIbHBIX 3ajad 1o TeMme «BaxHelmme Kiaccel
HEOPraHWYECKUX COEAUHEHUI

[lepuoanueckuii 3axoH u [lepuoanueckas cuctema xumudeckux nemenToB .M. Menneneesa. CtpoeHue aTOMOB.
Xumunueckas cBsi3b. OKHUCIHUTEILHO-BOCCTAHOBUTEIHLHBIE peakuuu

3.1

HepBHe IOIIBITKH KJ'IaCCI/I(I)I/IKaLII/II/I XUMHYECKHUX JJEeMEHTOB. lloHsATHE O rpymmnax CXOIHBIX 3JICMCHTOB (H_ICJ'IO‘IHBIC nu
IICJIOYHO3CMCEIIbHBIC MCTAJUIbI, T'aJIOI'CHBI, UHECPTHBIC Fa3LI). BHCMCHTH, KOTOPELIC O6pa3y10T aM(i)OTepHLIe OKCHIbI H
THAPOKCUBI

3.2

Hepnonnqecm/lﬁ 3aKOH. HepI/IOI[I/I‘IeCKaH CUCTEMA XMMHYCCKHUX IJJICMCHTOB I[I/I Menpeneena. KOpOTKOHepI/IOI[HaH n
JJIMHHOIICPUOHAA CI)OpMBI Hepnozuzmecxoﬁ CHUCTCMbI XUMHUYCCKUX DJICMCHTOB Z[I/I MeHnpeneeBa. HepI/IOI[LI W T'PYIIIBIL.
®du3nuecKuil CMBICIT IMMOPAAKOBOI'0O HOMEpPA, HOMEPOB IIEPpHUOJa U TPYIIIILI 3JICMCHTA

3.3

Crpoenue atomoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHsl. CTpoeHUE 3IEKTPOHHBIX 00071049€K aTOMOB MepBbIX 20
XUMUYECKUX 3JIeMEHTOB Ilepnonnueckon cucremsl [I.1. Menneneesa. XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA 110 €ro
nosoxkeHuo B Ilepuonuyeckon cucreme .M. Menneneena

3.4

3aKOHOMepHOCTI/I HU3MCHCHHS panyCa aTOMOB XUMHNYCCKUX IJICMCHTOB, MCTATNIMYCCKUX U HEMCTAJUIMYCCKUX CBOICTB 110




rpynnaMm u nepuojam. 3HadeHue I[lepuoguueckoro 3akoHa u Ileproauueckoil CUCTEMbl XMMUYECKUX 3JIEMEHTOB IS
pa3BuTus Hayku U npaktuku. .M. Mennenees — y4€HbIl U IpayKJaHUH

Xumudeckas cBsa3b. KoBajaeHTHas (HOJISIpHaSI u HGHOHSIpHaSI) CBA3b. 3JI€KTpOOTpI/II_[aTCJIBHOCTB XHUMHWYCCKUX 3JICMCHTOB.

3.5
HMonnas cBsa3p
36 Crenenbp oxucieHusi. OKHUCIUTEIBHOBOCCTAHOBUTEIbHBIE peakuuu. [lpomecchl OKUCIECHHUST U BOCCTAHOBJICHUA.
' OKHUCINUTEIIN U BOCCTAHOBUTEIHN
XUMUYECKUH IKCIEPUMEHT: U3y4YeHHEe 00pa3lioB BEIIECTB METAJUIOB U HEMETAIIJIOB, B3aUMOJICHCTBUE THAPOKCUIA IIMHKA
3.7 C pacTBOpaMH KHUCIOT U UIEJIOYEHl, MPOBEACHUE OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPbl  OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEaKIMi (TOpEHUE, PEAKIIUU PA3I0KCHHS, COSTUHEHNS )
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 BemecTBo 1 xumunueckas peakuus. [loBropenune
[lepuonnueckuit 3akoH. Ilepuoamueckass cucrema xumuueckux siemeHToB .M. Menneneea. CTpoeHue aToMOB.
1.1 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHMUYECKHX 3JEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallds, KaJIbLHUS U HUX
COCIMHEHMH B COOTBETCTBUU C ITOJIOKEHUEM dJIEMEHTOB B [leproinueckoit cucteMe U CTPOCHUEM UX aTOMOB
CrpoeHue BeniecTBa: BUIbI XMMUYECKOM CBsI3U. THUIBI KPUCTAUIMUECKUX PEMIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT
19 TUTMA KPHUCTAJUIMYECKOW PEmETKH M BUAa XUMHYecKOoW cBs3u. Kiaccupukanus m HOMEHKIATypa HEOpPTaHWYeCKHX
' BellecTB (MEXIYHApOAHAs U TPUBHANbHAS). XMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM Kiaccam
HEOPraHWYECKUX COCMHEHN, TEHETHYECKas CBSA3b HEOPraHNYECKUX BEIIECTB
Knaccudukanus XUMAYECKUX PEAKIMA MO Pa3IWyHBIM MpU3HAKaM (MO0 YHUCITY M COCTaBY YUYaCTBYIOIIMX B PEAKIUU
13 BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, 0 U3MEHEHHIO CTENEHEH OKHCIECHUS XUMUYECKUX IJIEMEHTOB, 0 OOPAaTUMOCTH, IO

YYaCTHIO KaTalu3aTopa). DK30- U JHJOTEPMHUECKHE PEaKIMH, TEPMOXHUMUUYECKHE ypaBHeHUs. [loHsTHE O CKOpoCTH
XUMHYECKON peaKiuu




1.4

[Tonatue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKHX peakuusx. [IoHATHE 0 TOMOTEHHBIX U T€TEPOTEHHBIX PEaKIIHSIX.
IlonaTe 0 XMMHYECKOM paBHOBeCHM. DaKTOpPBI, BIMSIOLME HA CKOPOCTb XUMHUYECKOM pEaKLUU U II0JIOKCHHUE
XUMHUYECKOIO PaBHOBECUS

1.5

OKI/ICJII/ITGJIBHO'BOCCTaHOBI/ITeHBHLIC peaKHI/II/I, BHGKTpOHHBIﬁ 6aJ1ch OKI/ICJII/ITGJIBHO'BOCCTaHOBI/ITeHBHOf/’I peaKI_II/II/I.
COCTaBJIeHI/IC ypaBHeHI/II;’I OKHUCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Iﬁ C HUCIIOJBb30BaHHUCM MECTOa C-)HGKTpOHHOI‘O
Oairanca

1.6

Teopust 3IEKTPOIUTHUECKON [IHUCCOLMALMU. OJEKTPOJUTBI WU  HENIEKTpoiauThl. KaTuonsl, aHMOHBL. MexaHu3M
JUCCOLMAIMU BEIECTB C PA3IUYHbBIMU BHJAAMU XMMHUYecKOH cBs3u. CreneHb auccouuanuu. CuiibHblE U cialble
AJIEKTPOJIHTHL. Peaknuu moHHOTO oOMeHa. YCIOBHS NMPOTEKAHUS PEaKIMii MOHHOTO OOMEHa, MOJIHBIE M COKpaIlEHHBIE
MOHHBIC ypaBHEHHs peakuuii. CBOCTBa KHCIOT, OCHOBAHUN U COJICH B CBETE MPEACTABICHUN 00 AIEKTPOIUTUYECKOM
nucconuanuu. KayectBeHHble peakuuy Ha HOHBL. [IoHATHE O ruaponu3e conen

1.7

XUMHYECKUN HKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISIMU KPUCTAUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEeMeTauloB (rpadura M anmasa), CIOKHBIX BEIIECTB (XJIOpHAA HATpHs); WCCIEAOBAHHE 3aBHCHMOCTH
CKOPOCTH XMMHYECKOW PEAKIIMU OT BO3JACUCTBUS PA3IMYHBIX (PAKTOPOB; UCCIICIOBAHUE JICKTPOIIPOBOIHOCTH PACTBOPOB
BEIIECTB, IMIpollecca AUCCOIMAIMKM KHCIOT, IIenouell u coseld (BO3MOXKHO HCIIOJNIb30BAaHUE BHJIEOMATEPHAIIOB);
MIPOBEJICHUE OIMBITOB, WLTIOCTPUPYIOIIMX TMPU3HAKH MPOTEKaHUs peakluuid HMOHHOro obMeHa (0OpazoBaHUE OCajKa,
BBIJIETICHHE Tra3a, 0o0pa30BaHHME BOJBI); OMBITOB, WIUTFOCTPUPYIOIIUX MPUMEPHl OKUCIUTENHEHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuHu pPa3JIoKEeHUs, COCIUHEHHs); pPacllo3HABaHHWE HEOPTraHWYECKHX BEIIECTB C IOMOIIbIO
KaueCTBEHHBIX PEAKIIUN HAa MOHBI, pEIICHUE IKCIIEPUMEHTATIBHBIX 3a/1a4

HemeTamnsl 1 UX COeIUHEHUS

2.1

OO6mas xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHMsI aTOMOB, XapaKTepHble CTeleHH okucieHus. CTpoeHue u
¢u3nyeckre CBOMCTBA MPOCTHIX BEUIECTB — IaJOreHOB. XMMUYECKHE CBOICTBAa Ha IMpUMepe XJiopa (B3aUMOAEHCTBUE C
METaUlaMH, HEeMeTaJUlaMH, Ineno4yaMu). XiopoBoaopona. CousisiHas KHCIIOTa, XMUMHUYECKHE CBOICTBA, MOJIYy4EHHE,
npuMeHeHue. JlelicTBue XJjiopa U XJIOPOBOAOPOAA HAa OpraHM3M 4YeJoBeKa. BakHeilline XJIOpUAbI M UX HAXOXKJIACHUE B
pupoe

2.2

061_[1351 XapaKTCPUCTHKA 3JICMCHTOB VIA-rpyrmLI. OcobeHHOCTH CTPOCHUA aTOMOB, XapPAaKTCPHLIC CTCIICHU OKHCJICHUS.




Crpoenune u puU3HYECKHE CBOHCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U CepPhbl. AJUTOTPOITHBIE MOAU(PHUKAIIUN KUCIOpOaa U
cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOAOPO, CTpOeHUE, (PU3MUeCKHe U XUMUYECKHe CBOMCTBA. OKCHIIBI CEPBI KaK
MIPEJICTaBUTENIM KHUCIOTHBIX OKcuaoB. CepHasi KucClIOTa, (U3MYECKHe M XUMHYECKHE CBOMCTBa (00lIue Kak
MIpe/ICTaBUTEINS KJlacca KUCIOT U crienuduueckre). XUMHUECKHUE PEaKIINH, JeKal[ie B OCHOBE MPOMBIIIIIEHHOTO cr1oco0a
noyiyueHusi cepHoil kucioThl. [Ipumenenue. Conu CepHOM KHUCIOTHI, KayeCTBEHHAas peaklus Ha Cylb(aT-HOH.
Haxoxzaenue cepobl u €€ coequHEeHUN B Mpupoje. XUMUYECKOE 3arpsi3HEHUE OKPY’KaIoIIel cpeibl COCTMHEHUSIMU CEPBI
(KUCIIOTHBIE HOXK]IU, 3arPSA3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAIICHUS

2.3

OO6mas xapakTepucTuka 31eMeHToB VA-rpynnbsl. OCOOEHHOCTH CTPOCHMS aTOMOB, XapaKTEpHbIE CTENEHHM OKHUCIICHUS.
A30T, pacipocTpaHeHue B NpupoJie, GPU3NUYEeCKue U XUMHUecKue cBoiictBa. KpyroBopot azora B mpupoje. AMMUakK, €ro
¢usnyeckue M XUMUYECKHE CBOMCTBA, MOlydyeHUEe U npuMmeHeHue. Comu aMMOHUS, UX (U3MYECKHE M XMMUYECKHE
CBOHCTBa, MpuMeHeHne. KauecTBeHHAs peakuusi Ha MOHBI aMMOHUS. A30THasi KHCIOTa, €€ MoJdydyeHue, GU3nvecKue u
XMMHAYECKHE CBOICTBa (0OIIME KaK MpEeACTaBUTENs Kiacca KHCIOT M cnenuduyeckue). Vcmonb30BaHHE HUTPATOB H
coJiell aMMOHUS B KQU€CTBE MUHEPAJIbHBIX YA0OpeHUH. XUMUUECKOE 3arps3HEHUE OKPYXKAloIIed Cpelibl COeINHEHUIMU
a30Ta (KMCIIOTHBIE JI0KH, 3arpsI3HEHNE BO3/yXa, TOUYBbI U BOJOEMOB)

2.4

dochop, amrorpomnble Moaudukanuu docdopa, duzmueckue W xumudeckue cporictBa. Oxcupn docedopa(V) u
dbochopHas kucinora, (puznyUeckre W XUMHUYECKHE CBOMCTBA, mojydeHue. Mcmomp3zoBanue ¢ochaToB B KauecTBe
MUHEPAIBHBIX YIOOpEeHUH

2.5

OOmiast xapakrepuctuka 31eMeHToB |V A-rpynmsl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTENIEHH OKHCIIEHUS.
VYrinepon, amioTpOnHble MOAM(HUKAIMHN, PpacHpOCTpaHEHHWE B NpHUpone, (GU3NYECKHEe U XMMHUYECKHE CBOICTBa.
Ancopbuus. Kpyrosopot yriepona B npupone. OKCuabl yriepoja, ux QU3nyeckue U XMMHUYECKHUEe CBOMCTBA, JIEHCTBUE
Ha JKUBBIC OPTaHU3MbI, MOJYYCHHE W TMPUMEHEHHE. DKOJOrHYECKUe MpoOIeMsbl, CBsi3aHHbIe ¢ okcuaoM yriepona(lV);
TUIO0TEe3a II100aNbHOIO MOTEIUIEHUS KJIMMAaTa; MapHUKOBBIM 3P QekT. YronbHas KUcaoTa U €€ Colu, uX (u3nyeckue u
XMMHUYECKHE CBOMCTBA, IMOJlydeHHEe M TNpuMeHeHue. KauecTBeHHas peakiuss Ha KapOoHaT-MoHBL Mcnosib3oBaHue
KapOOHATOB B OBITY, MEIUIIUHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO035HCTBE

2.6

[TepBoHavabHBIC TOHATHSI 00 OPTAHMYECKUX BEIIECTBAX KaK O COCIMHEHUSIX yriiepoaa (MEeTaH, 3TaH, dTUJICH, alleTHUJICH,
ATAHOJI, TAUIEPHH, YKCycHas Kuciora). MIx cocraB m xummueckoe cTtpoeHue. [loHsTHE O OMOJOTHMYECKH BaKHBIX
BEIIeCTBaX: XUpPax, OelKax, yriaeBojJaXx — M UX POJU B KM3HHU UeloBeka. MarepuanbHOE €TUHCTBO OPTraHHMYECKHX U




HEOPraHUYECKUX COCIUHEHUN

2.7

Kpemumii, ero ¢u3ndeckue n XMMHYECKHE CBOMCTBA, MoJlydeHHue W npuMeHeHne. CoeMHEHUs KPEMHHS B HPHUPOJIE.
Oo6mme mpencraBnenust 06 oxcuae kpemuusa(lV) um xpemuueBor kucnore. CHIMKAThl, WX HCIOJIB30BaHHWE B OBITY,
MEIULMHE, TPOMBINUIEHHOCTH. BakHelIMe CTpOUTEIbHBIE MaTepHajbl: KepamMHKa, CTEKJIO, LEMEHT, OETOH,
xene300eToH. [IpoGiieMbl 6€30MaCHOTO HCIIONIB30BAaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU

2.8

XUMHUECKUH SKCIIEPUMEHT: M3Y4YC€HHE OOpa3lOB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJITHOM KHCIIOTBI, MPOBEICHUE
KaueCTBEHHBIX PEAKIIMiA Ha XJIOPH/I-MOHBI U HAOJIOICHIE MPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTPAXKAIONINE (PUINICCKUE
Y XMMUYCCKUE CBOMCTBA FAJIOTCHOB M UX COCIMHEHUHN (BO3MOYKHO HCIIOJIb30BAHKME BUICOMATEPHAIIOB); 03HAKOMIICHHE C
oOpa3iamu XJI0puaI0B (TaJOTeHUIOB); 03HAKOMIICHHE C 00pa3IiaMu cepbl U €€ COSTMHCHUSIMH (BO3MOXKHO HCIIOIH30BAHHE
BUJICOMATEPHAJIOB); HAOIIOIEHUE Mpoliecca O0YTIIMBAaHUS caxapa MO/ IeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI,
M3yYeHHE XUMHUYECKUX CBOWCTB Pa30aBICHHOM CEPHOM KHCIIOTHI, IPOBEICHUE KAUECTBEHHOM PEaKIMU Ha CyNb(aT-uoH U
HaOJI0ICHUE MPU3HAKa € MPOTEKaHMs; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, Gochopa u UX COCTUHCHUI
(BO3MOYKHO HCIIOJIb30BAaHHUE BUICOMATEPHATIOB), 00pa3liaMu a30THBIX U (pochopHbIX ynoOpeHuil; noiaydeHue, cooupanue,
pacro3HaBaHHe ¥ U3YYCHUE CBOMCTB aMMMaKa; MPOBEJICHUEC KAYSCTBEHHBIX PEaKIMii HA MOH aMMOHUS U Gocdar-uoH u
M3YYCHHE TMPHU3HAKOB UX IMPOTEKAHUS, B3aMMOJCHCTBHEC KOHIICHTPUPOBAHHOW a30THOW KHCJIOTHI ¢ MEIbIO (BO3MOKHO
WCTIOJIb30BaHUE BHJICOMATEPHAJIOB); M3YYEHHE MOJIENel KpUCTAJUIMYECKHX pPEImETOK anmasza, rpadura, QymiepeHa;
03HAKOMJICHHUE C MPOIIECCOM aJICOPOITUU PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOKWCTBOM IPOTHUBOTA3A;
MoJTy4eHne, CoOMpanue, paclio3HaBaHUE M U3YYEHUE CBOMCTB YITIEKMCIIOTO ra3a; MPOBEICHNE KaueCTBEeHHBIX PeaKIni Ha
KapOOHAT- M CHJIMKAT-WOHBl W HW3YyYEHHE TNPU3HAKOB MX TMPOTEKAHUS; O3HAKOMIIEHHE C MPOAYKIIMEH CHIMKATHON
MIPOMBIIIIJICHHOCTH; pelIeHHe SKCIIEPUMEHTANBHBIX 3a71a4 Mo TeMe «BaskHel1ie HeMeTalIbl U UX COeTUHEHUS»

Mertannsl 1 uX COCIMHCHUA

3.1

OOm1ast XapakTepUCTHKAa XUMHUECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHMHU UX NojoxeHus B Ilepuoaudeckoil cucreme
xumuueckux snemeHToB .M. MenpaeneeBa u cTpoeHuss atomoB. CTpoeHue MeTauioB. Metamindeckas CBS3b H
MeTaJUIMYeCcKasi KpUCTAIUIMUECKas peIETKA. DIEKTPOXUMUYECKUN psJl HAPSHDKEHU METAJIIIOB

3.2

dusznueckue U XMMHUYECKHE CBoWcTBa MeTaioB. OOme crnocoObl mMmonydyeHuss MeTayuioB. [loHsATHE O KOppo3uu
METAJUIOB, OCHOBHBIE CIOCOOBI 3alIUTBl UX OT Koppo3uu. CmiaBbl (CTajb, YyTyH, JIOPATIOMHUHHMNA, OpOH3a) U HX
MIPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH




3.3

[Ilenounsie MeTamel: nojioxkeHue B [lepuoanueckoit cucreMe xuMmuueckux nemeHToB .M. Menaeneesa; ctpoeHne ux
aTOMOB; HaxoXKJieHue B mpupoje. Pu3nueckue M XMMUUYECKHE CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKcuabl U
TUAPOKCHUIBI HATpUs U Kanus. [[puMeHeHune menouHbIX METAIJIOB U X COEAMHEHUN

3.4

[IlesouHO3EMENBHBIE METAJUIBI MAarHUM M KaJlbLUHU: INOJOXKEHHE B Ilepuonuueckol cUCTEME XUMUYECKHMX DJIEMEHTOB
JI.1. MenzeneeBa; CTpOCHME UX aTOMOB; HaxoxKAeHue B mnpupozac. Pusznueckre U XMMUYECKHE CBOWCTBA MarHus U
KaJblus. Bakneimme coeinHeHus KaubIyst (OKCHI, THIPOKCUI, coiH). JKECTKOCTD BOJIBI U CIIOCOOBI €€ yCTpaHEeHUs

3.5

AmromuHuii: nonoxenue B llepumommueckoit cucreme xumuueckux anemeHtoB .M. MenneneeBa; cTpoeHue aroma;
HaAX0XICHHUC B HpHpOILC. CDI/ISI/I‘-IGCKI/IG n XUMHUYCCKHUC CBOI\/JICTBa AJTFOMHUHUSL. AM(i)OTepHI)IG CBOfICTBa OKCHUJga u
FI/II[pOKCI/II[a ATFOMHUHUA

3.6

Keneszo: monoxxenne B Ilepuommyeckoit cucreme xumuueckux snemeHToB J[.M. MenjerneeBa; cTpoeHHE aToma;
HaxoXJeHue B mpupoze. dusmyeckue U XUMHUYECKHE CBOMCTBa kene3a. OKcuibl, ruapokcuabl u conu sxkenesza(ll) u
xene3a(lll), ux cocras, cBOMCTBA U MTOTyYCHUE

3.7

XUMHUYECKUI 3KCIIEPUMEHT: O3HaKOMIIEHHE ¢ 00pa3liaMy MeTaJUIOB U CILJIaBOB, UX (PU3NUYECKUMHU CBOWCTBAMM; U3yUYE€HHUE
pE3yabTATOB KOPPO3UU METAJTIOB (BO3MOXHO HCIOJIb30BAHUE BHJIEOMATEPUAIOB), OCOOECHHOCTEH B3aUMOICHCTBUS
OKCHJIa KaJbI[Usl M HaTpUs ¢ BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BHJIEOMATEPHANIOB); MCCIEIOBAHUE CBOWCTB KECTKOU
BOJIbI; ITpOIIECCa TOPEHHs kKelle3a B KHCI0poe (BO3MOXKHO HCIOJIb30BAHNE BHICOMATEPUAIIOB); IPU3HAKOB MPOTEKAHUS
Ka4eCTBCHHBIX pEaKIUi Ha HWOHBI (MarHus, Kajblus, amoMuHUs, nuHka, xene3a(ll) wu xemesa(lll), memu(ll);
HaOJIIO/ICHNE W ONHMCAaHME MPOIECCOB OKpallMBaHMs IUIAMEHM MOHAMHU HAaTpus, Kalud W Kaublus (BO3MOXKHO
HCIOJIb30BaHUE BUIEOMATEPHAIIOB); UCCIIEAOBaHNE aM(OTEPHBIX CBOMCTB IMJIPOKCUAA AIFOMUHMS M TUAPOKCH]IA [IMHKA,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelme MeTalibsl U UX COETUHEHUS»

XHMHMS M OKpYXarolas cpeaa

4.1

HoBbie maTepuanbsl n TexHosioruu. BemiectBa M martepuanbl B IMOBCEAHEBHOM KU3HU YEJIOBEKa. XHUMHUS U 310POBBE.
be3onacHoe mcmonp30BaHUE BEIIECTB M XMMHYECKUX peakiuii B ObITy. IlepBas momomp mpu XUMHUYECKUX OKOTax U
OTpPaBJICHUSIX

4.2

OCHOBBI 2KOJIOTHYECKOM IPaMOTHOCTH. XMUMHMUECKOE 3arpsisHeHHne okpyxatouieit cpensl 1IJIK. Ponp xumun B penienun
9KOJIOTMYECKUX mpobsieM. [lpuponHble MCTOUHUKHM YITIEBOAOPOAOB (Yroyib, MPUPOAHBIA Ta3, HE(PTH), MPOIYKTHI HX




nepepadoTKH, UX POJIb B OBITY U IPOMBIIIIEHHOCTH

4.3

XUMUYECKUH KCIIEPUMEHT: U3y4eHUe 00pa3lioB MaTepUaIoB (CTEKIIO, CIIaBbl METAIIJIOB, OJIMMEPHbIE MaTepUAIIbI)




IMPOBEPSIEMBIE HA OI'3 11O XUMWHM TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJBHON TPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUSI

Konx npoBepsiemoro IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM Pe3yJibTATaM 0A30BOr0 YPOBHS OCBOECHUSI OCHOBHOI
TpedoBaHMS 00pa3oBaTe/IbHOM NMPOrPaMMbl OCHOBHOTO 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

1 IIpencrasnenue:

0 TI03HABAEMOCTH SIBJICHUH npupoabl, IOHNUMAaHUC 00BEKTUBHON 3HAYMMOCTH OCHOB XHMMHYECKOH HAayKHn
11 Kak o0OjacTtu COBPEMCHHOI'O C€CTCCTBO3HAHUA, KOMIIOHCHTA 06H1€I71 KYJIbTYPBlI H HpaKTH‘ICCKOﬁ
' ACATCIIBHOCTH YCJIOBCKA B YCJIOBHUAX COBPCMCHHOI'O O6HI€CTB8,; IMOHUMAaHHUEC MCCTa XUMHUHU CPCAN APYTHUX

CCTCCTBCHHBIX HAYK

0 HAYYHbIX MCTOHNAX II0O3HAHHA, B TOM YHCIIC OKCIICPHUMCHTAJIBHBIX MW TCOPCTHUYCCKUX MECTOHAX
1.2 HCCIICAOBaHUA BCIICCTB W HU3YUYCHHUA XUMHUYCCKUX peaKHHﬁ; YMCHHUEC HCIOJIb30BAaTb MOJACIN JIA
00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax mpodhecCHOHATBFHON AEATeTbHOCTH, CBSA3aHHBIX C XMMHUEH U COBPEMEHHBIMU TEXHOJOTHIMH,
13 OCHOBaHHBIMH Ha JIOCTIDKEHHUSX XHUMUYECKON HayKH, YTO TO3BOJUT OOYYaroOIIMMCS paccMaTpHUBATh
' XUMHUIO Kak chepy cBoeil Oymymier mpodecCHOHANbHON NeATEeTbHOCTH U CAENaTh OCO3HAHHBIM BHIOOD

XUMHUU KaK TPO(HIBHOTO MpeAMETa MPHU MEePEXo/ie Ha YPOBEHb CPEAHET0 00I11ero 0opa3oBaHus

Brnanenune cucteMoil XMMHUYECKUX 3HAHUM U YMCHHUEC NPUMCHATE CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpasn
BKJIIOYAcCT:

BaOXHEUIIME XMUMMYECKHE MOHATUSA: XMUMHUYECKHH 3JIeMEHT, aTOM, MOJeKyja, BELIeCTBO, MPOCTOE M
CJIO’)KHOE€ BEIIECTBO, OJHOPOJHAS U HEOJHOPOJHAs CMEChb, OTHOCUTENIbHbIE aTOMHAs U MOJIEKYJsIpHas
Macchbl, KOJMYECTBO BEILIECTBA, MOJb, MOJISIpHAs Macca, MOJISIPHBIM 00BbEM, OKCHJI, KUCIOTA, OCHOBAHHE,
2.1 coJIb (CpeaHsisl), XUMUYeCKasl peaklius, peaklui COeIMHEHNS, PEaKLIUU Pa3I0KEeHUs, PeaKIuN 3aMELICHUS,
peakuuu oOMeHa, TeroBoi 3(h(eKT peakiuu, 3K30- U SHIOTEPMUUYECKHE PEaKIUU, pacTBOp, MaccoBas
A0JI1 XUMHUYCCKOTO 3JIEMCHTAa B COCAMHCHHNU, MAaCCOBasd J0JIA U NPOLUCHTHAA KOHLCHTpAlKdg BCIICCTBA B

pacTBope, SApO aToma, SJEKTPOHHBIM CIIOH aToma, aTOMHas OpOWTalb, PaguyC aTroMa, BAJIEHTHOCTb,




CTENEHb OKUCIICHUS, XUMUYECKAsI CBS3b, JIEKTPOOTPULIATEIILHOCTD, MOJISIPHASI M HEMOJIIpHAs KOBAJICHTHAs
CBA3b, MOHHAs CBS3b, METANIMUECKas CBS3b, KpUCTAIUIMYECKas pemérka (aToMHas, HOHHas,
MeTaJlJIN4ecKasi, MOJIEKYJISIpHAs), HOH, KATHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOJIUT, HIEKTPOIUTUIECKAS
JUCCOLMAIUsl, PEaKIMM MOHHOTO OOMEHAa, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIMU, OKUCIUTEIb U
BOCCTAaHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIJICHHE, JJIEKTPOJIM3, XMMHUYECKOE paBHOBECHE, OOpaTUMBbIE U
HeoOpaTHMble peakIUd, CKOPOCTb XHMHYECKOW peakuuu, kartanuzarop, [IJIK, kopposus merasios,

CIUIaBBI
59 OCHOBOIIOJIAraroIIre 3aKOHbI XMMHUH: 3aKOH COXPAaHEHHs MaccChl, nepuoanueckuil 3akon /.M. Menzeneena,
' 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOraJpo
2.3 TEOPUHU XUMHH: ATOMHO-MOJIEKYJISIPHAS TEOPHUsl, TEOPHS DJICKTPOIUTUYECKON THCCOLMALUN
3 Brnanenune ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAOIICH:
yYMEHHE MPaBUJIBHO HCIIOJIB30BATh H3yYEHHBIC BEIECTBA WM MaTepuaibl (B TOM YHCIIE MHUHEPAIbHbBIE
yIoOpeHus, METaJIJIbl M CIUIaBBI, IPOIYKTHI MepepabOTKU MPUPOAHBIX UCTOYHUKOB YTIIEBOIOPOAOB (YT,
3.1 MPUPOJHOTO Ta3a, HeTH) B OBITY, CEITLCKOM XO3SICTBE, HA MPOU3BOACTBE M IIOHUMAaHUE 3HAUCHHSI KHUPOB,
O€NIKOB, YIJIEBOJIOB /ISl OPraHM3Ma YeJOBEeKa; YMEHHE MIPOrHO3UPOBATh BIUSHUE BELIECTB U XUMUYECKUX
IIPOLIECCOB HA OPTaHMU3M YEJIOBEKA M OKPYKAIOLIY0 IPUPOJHYIO Cpey
3.2 YMEHHE UHTETPUPOBATh XUMHUECKUE 3HAHUS CO 3HAHUSIMH JPYTUX YYEOHBIX MPEIMETOB
33 HaJIM4Yue OMbITa PaboThl C Pa3NTUYHBIMU HCTOYHMKAMH HMH(OpMAIMM MO XUMHUHU (HAaydyHas M HAYy4HO-
' MOMYJsIpHAs TUTEPaTypa, CJIOBAPH, CIIPABOUYHUKH, UHTEPHET-PECYPCHI)
3.4 yMeHHEe OOBEKTHBHO OLEHUBAaTh HMH(OpPMAlMIO O BELIECTBaX, MX IMPEBPAIICHUAX M IPAKTHUYECKOM
' MIPUMEHEHUH U YMEHUE UCTOIb30BaTh €€ JUIsl pelIeHNs yueOHO-103HABaTENbHbIX 3a/1a4
Bnagenue ocHoBaMM MOHSTUHHOTO anmnapara U CUMBOJIMYECKOTO s3bIKa XUMUHU JIJIS1 COCTaBIEHUS hopmy
4 HEOPraHWYECKUX BEIIECTB, YPABHEHUN XMMHUYECKUX PEAKIHI; OCHOBAMH XMMHUYECKOW HOMEHKIJIATYPhI
(IUPAC u TpuBHaIBHON)
5 YMeHue OOBICHATH CBSI3b IIOJIOKEHUs ndyieMeHTa B llepuoanueckoil cucreMe C  4YHUCIOBBIMHU

XapaKTCPUCTHKAMU CTPOCHUSA aTOMOB XHUMHYCCKHUX JJICMCHTOB (COCTaB H 3apdaa dapa, 0611166 YHCII0




JJIEKTPOHOB), PACHpPENEICHUEM 3JEKTPOHOB II0 HSHEPreTUYECKUM YPOBHSAM AaTOMOB IIEPBBIX TPEX
IIEPUOJIOB, KAJIU U KaJIbLIUA

[IpeacraBnenne O MNEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XHUMHYECKHUX 3JEMEHTOB (paguyc aroma,

6 ANEKTPOOTPHUIIATETILHOCTE), TIPOCTHIX M CIIOKHBIX BEIIECTB OT MOJOXKEHUS dJIeMeHTOB B [lepuommaeckoit
cucteMe (B MaJIbIX MEPHOJIaX U TJIABHBIX MOJTPYIINAX) U AJIEKTPOHHOTO CTPOSHUS aToMa
7 YMeHue KinaccupuIupoBaTh:
7.1 XUMHUYECKHUE JIEMEHTHI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMUYECKUE PEAKIIUH
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh M CTETICHb OKHUCIICHUSI XUMHYECKUX JICMEHTOB, 3apsii HOHA
8.2 BUJI XUMHUYECKOU CBSI3U M TUI KPUCTAIUTMUECKON CTPYKTYPBI B COSTUHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX pPacTBOpax BeUIeCTB (KUCIOT, OCHOBAHUI)
8.4 OKUCJIUTETh U BOCCTAHOBUTEITH
9 YMeHue xapakTepru3oBath (PU3HMUECKUe U XUMUYECKUE CBOWCTBA!
o1 MPOCTBIX BeHIeCTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, amMmas, KpeMHHH, a3oT, ¢ocdop, cepa, Xiop,
' HATPUA, KaJuil, MarHuii, KaabIuii, aTIOMUHUH, JKeIe30)
CJIOKHBIX BEIECTB, B TOM YHCJIC UX BOJHBIX PacTBOPOB (BOJIAa, aMMHAK, XJIOPOBOJOPO, CEPOBOIAOPO/I,
9.2 okcuabl ¥ rugpokcusl MetaioB |-IIA rpynn, amomunus, meau (1), uunka, xenesa (11 u ), oxcuast
' yraepona (Il u 1V), kpemuus (1V), azora u dochopa (Il u V), cepsr (IV u VI), cepuucras, cepnas,
a30THCTas, a30THas, pochopHas, yroapHasi, KpeMHHEBAst KUCIIOTa U UX COJIN)
MIPOTHO3MPOBATh M XapaKTePHU30BaTh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX COCTaBa M CTPOCHUS,
9.3 MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX CBOWCTB, BO3MOXHOCTh TMPOTEKAHUS XHUMHUYECKUX
MIPEBPALICHUI B PA3TUYHBIX YCIOBUSIX
10 YMeHue COCTaBISITh MOJICKY/ISIPHBIC M HOHHBIC YPAaBHEHUS PEAKIIHA, B TOM YHUCIIC:




10.1 peakiuii H'OHHOro 0OMeHa
10.2 OKHCIUTETHFHO-BOCCTAHOBUTEILHBIX PEAKIIHI
10.3 WUTFOCTPUPYIOMINX XUMHUECKHE CBOMCTBA U3YYCHHBIX KJIACCOB (TPYIII) HEOPTAaHMYECKUX BEIICCTB
10.4 MOATBEPIKIAIONIUX TEHETHUECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHre BBIYUCIATH (IPOBOIUTH PACUEThI):
111 OTHOCHUTEJIbHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO JIOJIFO XMMHUYECKOTO 2JICMEHTA B
' COEIMHEHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEeM ra3on
114 [0 ypaBHEHUSM XMMHYECKHUX PEAKIUi U HAXOJUTh KOJIMUYECTBO BEIIECTBA, 00bEM U MacCy pearcHTOB U
' MIPOJYKTOB PEaKIUU
12 Brnanenue (3Hanue 0CHOB):
OCHOBHBIMH METOJIaMH HAy4YHOTO IMO3HAHUs (HAOIIOJCHUE, U3MEpPEHUE, SKCIICPUMEHT, MOJCIUPOBAHNUE)
12.1 MPU W3YYEHUU BEIIECTB U XUMHUYECKUX SIBJIICHHM; yMEHHE C(HOPMYTUPOBATH MPOOJIEMY U MPEIIOKUTH
IIyTU €€ peLeHUs
12.2 0e30macHOi pabOThl ¢ XUMHUYECKHMMH BEIIECTBAMH, XUMHUYECKOW TIOCYI0M | J1abOpaTOPHBIM
' 000pyI0BaHUEM
mpaBwiaMd 0e30MacHOro oOpallleHHs C BelIEeCTBAMH, HCIONIb3yEeMbBIMU B TOBCEIHEBHOM KHU3HH,
123 MpaBWJIaMU TOBEJCHHS B LIETSAX COEPEKEHUs 3JOPOBBS U OKPYXKAIOUIEH MPUPOIHON Cpelbl; MOHUMaHUe
' Bpea (OMacHOCTH) BO3JICHCTBUS Ha KUBBIC OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, CIOCOOOB YMEHBIIICHUS
Y TIPEIOTBPAIICHHS HX BPETHOTO BO3JICHCTBUS
13 Hannuue mnpakTuyecKWX HAaBBHIKOB IUIAHUPOBAHUS W OCYIIECTBJICHHS CIEAYIONUX XUMHYECKHX
JKCIIEPUMEHTOB:
13.1 M3YYCHHE M OMHCcaHue (U3NYECKUX CBOICTB BEUIECTB; O3HAKOMJICHHE C (DU3UYECKHUMH U XUMUYECKHUMHU

SABJICHUAMM,; OIIBITHI, NJJIFOCTPUPYIOIINUEC ITPU3HAKU IMIPOTCKAHUSA XUMHYCCKUX peaKuHﬁ




13.2

U3y4eHHE CIIOCOO0B pa3JeieHus cMecel

IOJIYUYCHHE KHCJIOpOJa W H3YUYCHHE €TI0 CBOﬁCTB; IMOJIY4CHHUE BOAOpOJa MU H3YUCHHE €TI0 CBOfICTB;

13.3
MOJIy4EHHUE YIIIEKUCIIOTO ra3a U U3YYCHUE €r0 CBOMCTB; MOIyYCHUE aMMHUaKa U N3y4eHUE €r0 CBOWCTB
134 MIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM JI0JIel PaCTBOPEHHOTO BEIIECTBA
135 MPUMEHEHHE WHAMKATOPOB (JIaKMyca, METWUJIOpaHXa W ¢eHoNTanenHa) s ONpeleicHHs XapakTepa
' Cpelbl B PaCTBOpPAX KUCIOT M IIeiIouei
WCCJICIOBAaHNEC W OIMHMCAaHWE CBOWCTB HEOPTaHMYECKUX BEIISCTB PA3IMYHBIX KJIACCOB; H3YUYCHHE
13.6 B3aMMOJICHCTBUS KHUCJIIOT C METa/UIaMH, OKCHIAMHU METAJUIOB, PAaCTBOPHMBIMH M HEPaCTBOPUMBIMU
' OCHOBAHUSIMH, COJISIMU; TTOJIy9€HUE HEPACTBOPUMBIX OCHOBAHUI; BEITECHEHHE OJIHOTO METaJlIa JIPYTUM U3
pacTBopa CoJIM; UCCIIeI0BaHHE aM(POTEPHBIX CBOMCTB T'MIPOKCUIOB ATFOMUHUS U ITUHKA
pelIeHrne KCIEPUMEHTANBHBIX 3a/1ad 1mo TemaM: «OCHOBHBIC KJIACCHI HEOPTaHWMYECKHX COCAMHCHHI;
13.7 «INEKTPOIUTUYECKAST JUCCcOonMalusy; «Baxuelnme HeMeTaulbl M HX COeAMHEHUs»;, «Baxneitme
METAJLIBI U UX COCIUHEHUS
XUMHYECKHE JKCIEPUMEHTBI, HWIJUTFOCTPUPYIONIUE MPHU3HAKA TPOTCKAHUS PEaKIMii HOHHOrO OOMEHa,
13.8 KaueCTBEHHBIC PEAKIIMM Ha MPHCYTCTBYIONIHME B BOJHBIX PAcTBOpPaxX WOHBI: XJOPUA-, OpOMUA-, UOTU-,
' cynbdar-, docdar-, kapOoHAT-, CHUIMKAT-aHUOHBI, THUAPOKCHI-UOHBI, KATHOHBl aMMOHUS, MAarHus,
KaJblus, allFOMUHUS, Kene3a (2+) u xkenesza (3+), menu (2+), nuHKa
14 Ymenue:
141 MPEJICTaBIATh PE3YyNbTaThl JKCIEpUMEHTa B (hopMe BHIBOJIOB, J0KA3aTeNbCTB, TpadUKOB W TaOIUIl U
' BBISIBJISITH OMIIUPUIECKHIE 3aKOHOMEPHOCTH
14.2 yCTaHABIUBATh CBSI3M MEXKAY pealbHO HAOMIOJaeMbIMU XHUMHYECKHMMHU SIBICHUSMU M MPOIIECCaMHU,

MPOUCXOAAIINUMHU B MAKPO- 1 MUKPOMHUPC, O0OBSCHATH IIPUYIUHBI MHOFOO6paSI/IH BCIICCTB




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbBIX HA OCHOBHOM
IOCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA

1 IlepBOoHaYyaIbHBIE XUMUYECKUE TTOHATHUS

11 Uucteie BemecTBa U cMecu. CrocoObl pa3esieHus: cMecei

1.2 ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 3JIEMEHTBI. CHMBOJIBI XUMUYECKUX 3J1EMEHTOB. [IpOoCThIe U CI0KHBIE BELIECTBA.

1.3 Xumnueckas popmysia. BaleHTHOCTh aTOMOB XUMHUYECKUX JIeMEHTOB. CTEeNeHb OKUCIICHUS

14 3aKoH MOCTOSHCTBA cocTaBa BelecTB. OTHOCUTENbHAsI aToMHast Macca. OTHOcUTEIbHAsI MOJIEKY IsipHast Macca. MaccoBas
' JI0J151 XUMUYECKOT0 3JIEMEHTA B COEIMHEHUU

15 KonnuectBo BemectBa. Monb. MonsipHass macca. Monsipablii 00bE€M ra3zoB. B3anmocBs3b KOJIMUecTBa, Macchl U 4ucia
' CTPYKTYPHBIX €IMHHUL] BELIECTBA

16 dusnyeckue U XUMHUYECKUE SBICHHUS. XUMHMUYECKas peakuus M €€ INPU3HAKU. 3aKOH COXPAHEHMsI MacChl BELIECTB.
' XuUMHYECKHE ypaBHEHHS
2 Ilepnognueckuii 3axkoH u Ilepuoanueckas cucrtema xumudeckux aneMeHToB JI.M. Menneneesa. CTpoeHue aToMOB

21 [Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumudeckux sieMeHToB .M. Mengeneesa. Ilepronbl W rpymibl.
' Ou3nYecKuil CMBICI TOPSIKOBOTO HOMEPA, HOMEPOB MEPHO/Ia U TPYIIIBI AJIEMEHTA

59 Crpoenune atoMoB. CocTaB aTOMHBIX siep. M30Tomnbl. DnekTponbl. CTpoeHHe 3JeKTPOHHBIX 000JI04€K aTOMOB NepBbIX 20
' XUMHYECKHX 1eMeHTOB [lepnoauueckoit cucremsl [I.11. Menneneesa

3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB XMMHMUYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPHUOAOB, Kayus, KanbLus (paaunyca
2.3 aTOMOB, 3JIEKTPOOTPULIATEIIBHOCTH, METAJNINYECKUX U HEMETAJUIMUECKHUX CBOWCTB) M MX COEIUHEHUI B COOTBETCTBUU C
M0JIOKEHHUEM 2JIeMEHTOB B [lepuonueckoil cucteme U CTpOEHHEM X aTOMOB

3 CrpoeHue BemiecTBa

31 Xumunyeckas cBsi3b. KoBaneHTHas (moJisipHasi U HETIOJSIPHAs) CBSI3b. DJIEKTPOOTPUILIATEIHLHOCTh XUMUYECKUX 3JIEMEHTOB.
' Honnas cBs13p. Metayummueckas CBs3b

3.2 Tunsl KpUCTAIUIMUECKUX PEHETOK (aTOMHAas, MOHHAs, METaJUIMYecKas), 3aBUCMMOCTb CBOMCTB BeIleCTBa OT THIIA




KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKON CBSI3U

4 Baknenmme npenctaBuTeNIn HEOPraHMIECKUX BemecTs. Hemeramsl 1 ux coequHeHs. MeTauibl 1 UX COEAMHEHHUS
Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX COCIWHEHHIA: OKCHUJOB (CONe00pasyromue: OCHOBHBIE, KHCIOTHBIE,
4.1 amoTepHble) W  HecoieoOpasyroomue, OCHOBaHMK  (IIEIOYM W HEpacTBOPUMBIE  OCHOBaHUS);  KHUCIOT
(xkucnopoacoaepKaIme u OECKUCIOPOAHBIE, OJJHOOCHOBHBIE © MHOTOOCHOBHBIC); COJICH (CPEIHUX U KUCIBIX )
42 dusnyeckue U XMMHMUYECKHE CBOMCTBA IPOCTBIX BELIECTB-HEMETAUIOB: BOJOPOJA, XJIOPA, KHUCIOpPOJA, CEpbl, a30Ta,
docdopa, yraepoaa, KpeMHUs
43 dusnyeckue M XUMHYECKHE CBOMCTBA IPOCTBIX BELIECTB-METAJUIOB: JIMTUS, HATpUsA, Kalusd, MarHus W KaJbLMs,
' ITIOMHUHMS, kKene3a. DIEKTPOXUMUUECKUM sl HAIPsSHKEHUH METaIOB
4.4 Pu3nyecKue U XMMUYECKHE CBOMCTBA BOJOPOIHBIX COCIMHEHUI HEMETAIIOB: XJIOPOBOIOPOAA, CEPOBOLOPOA, aMMHUAKa
45 dusnyeckne W XUMHUYECKUe cBoicTBa okcumoB Hemeramwio: cepbl (IV, VI), azora(ll, 1V, V), docdhopa(lll, V),
yriepona(ll, 1V), kpemuus(1V). [TonyueHne oKCHIIOB HEMETAILIOB
46 Xumuueckue cBorcTBa okcuaoB: MetaioB IA-IIIA rpymm, munka, meau(ll) u xenesa(ll, 111). ITonyyenune okcumoB
' METaJLIOB
47 XUMHUYECKUE CBOMCTBA OCHOBAHHUM U aM(pOTEPHBIX THAPOKCUIOB (Ha IpUMEpe THIPOKCUI0B AIFOMUHUS, JKeJle3a, [IMHKA).
' [Tonyuyenne ocHOBaHUI 1 aM(POTEPHBIX TMIPOKCHUIOB
OO0u1re XMMHYECKHe CBOMCTBA KMCIIOT: XJIOPOBOAOPOIHOM, CEPOBOJJOPOIHOM, CEPHUCTOM, CEpHOM, a30THOM, hocopHOii,
4.8 KPEeMHHEBOM, yronbHoil. OcoOble XMMHUYECKHE CBOWCTBA KOHIIEHTPUPOBAHHOW CepHON M a30THOW KucioT. [lomyueHue
KHCJIOT
4.9 OO6mme xuMHUYECKUe CBOMCTBA cpenHuX coneil. [Tomyuenue comeit
4.10 [Tonyuenue, coOupanue, pacro3HaBaHHe BOJOPOAa, KUCIOPO/ia, aMMHaKa, YIJIEKUCIIOro ra3a B JIabopaTopuu
411 [TonmyyeHnne amMmmuaka, CEpHON M a30THOM KUCIIOT B MPOMBIIIIEHHOCTH. OO0111e crioco0b! MOTYYEeHUsI METAIIIOB
412 I'enernyeckas CBs3b MEXAY KJIaCCAMH HEOPTraHMYECKUX COCIUHEHUN
5 XHWMHYECKUE PEAKIUN
51 Knaccupukanuss XMMHYECKMX peaklUil MO pazIMyHbIM NMPU3HAKaM: MO YHUCIY U COCTaBY YYaCTBYIOIIMX B PEaKLUU
' BELIECTB, 10 TEIJIOBOMY 3(PPEKTY, 0 U3MEHEHHIO CTENIEHEH OKUCIEHUS! XUMUYECKUX 2JIEMEHTOB
5.2 TernoBoit 3¢ddexr xumMuuecKoW peakuuu, TePMOXMMHYECKHE YpaBHEHHs. OK30- M SHIOTEPMHUYECKHE DPEaKLUu.




TepMmoxumuyeckue ypaBHEHHS

OXUCIINTEIIFHOBOCCTAHOBUTEIIbHEIC pPEaKknum. OKxuCIIUTEII 1 BOCCTAaHOBUTEIIH. HpOI_[CCCI)I OKHUCJICHHUA U BOCCTAHOBJICHHUA.

>3 OJNEeKTPOHHBIN 6ajlaHC OKUCIUTEIbHOBOCCTAHOBUTEIIBHON peakuu
5.4 Teopust snexTponuTHYECKON aucconuanuy. KaTnoHbl, aHMOHBI. DIEKTPOIUTHl U HEIIEKTPONUThl. CUibHBIE U cladble
' AN1eKTposuThl. CTENEHb JUCCOLMALUN
55 Peakiium woHHOrO OOMEHa. YCIOBHS MPOTEKAHHs PEaKIUii MOHHOrO OOMEHAa, TOJHBIE M COKPAUIEHHbIE WOHHBIC
' YPaBHEHHUS PEaKInii
6 XuMus 4 OKpy’Karolas cpeja
6.1 BemectBa n MaTepuasibl B MOBCEJHEBHOH >KM3HM uelOBeKa. be3omacHoe HUCMONb30BaHUE BEIECTB M XMMHUYECKHX
' peakuuii B 1aboparopuu U O6bITy. [lepBas momolb Mpu XMMUYECKUX OXKOT'ax M OTPaBJICHUSIX
XUMUYECKOE 3arpsi3HEHUE OKpY’KaIoLIell cpeabl (KUCIOTHBIE JI0XKIM, 3arps3HEHHE IOYBBI, BO3JyXa M BOJOEMOB),
6.2 crnocoObl ero mpepoTBpamienus llpenensHas momyctumas xonueHTparws BemecTB (ITIJK). Ponp xumum B pemenun
9KOJIOTHYECKUX MTpobieM. Y cuiieHre NapHUKOBOro 3¢ dekra, pazpylieHne 030HOBOTO CiI0s
[Tpumenenne cepsl, azoTa, gocdopa, yriepoaa, KpeMHUS U MX COCIUHEHHU B OBITY, MEAHMIIMHE, TPOMBIILICHHOCTH H
6.3 CeNbCKOM XO3siiicTBe. [IprMeHeHHe MeTalyIoB M CIUIAaBOB (CTallb, YYTYH, IIOPAIOMUHHMA, OpoH3a) B OBITY U
IIPOMBIIIJIEHHOCTH UX coequHeHu. [IoHsATHE 0 KOPPO3UH METaNIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT KOPPO3UU
6.4 [IpupoaHbIe UCTOYHUKHU YTIEBOIOPOAOB (YyroJib, IPUPOAHBIN ra3, He(Th), IPOAYKTHI UX NepepadOTKu (OEH3HUH), UX POJIb
B OBITY U IPOMBIIIJIEHHOCTH
IlepBoHauyabHBIE MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COEAMHEHMSIX yriepoja (MeTaH, 3TaH, STHJIEH, alleTHIIEH,
6.5 3TaHOJ, MNIMLEPHUH, YKCyCHas KuciaoTa). [loHATHe 0 OMOJOTrMYecKr Ba)KHBIX BEIIECTBAaX: JKUpax, OeiKkax, yrieBojaax — u
UX pOJIM B )KM3HH YeJIOBEKa
7 Pacuérsr:
7.1 1o hopMysaM XMMHYECKUX COEAMHEHUM
7.2 Macchl (MacCoBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PaCTBOPE
7.3 10 XUMUYECKUM YPABHEHUSIM
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