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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHMM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30oBaHusl, MPECTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOl pabdoueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPENogaBaHus y4eOHOro mpeamMera « XuMushy
B 00pa3oBaTeNbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1aéT TpEACTaBICHUE O IENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOIIUXCS CpPEACTBAMHU Y4YEOHOTO
npeaMera, yCTaHaBJIMBAET o0s3aTeNnbHOe MIPEAMETHOE CoJiepKaHue,
NpeayCMaTPUBAET pacCOpe/ICiCHHEe €ro Mo KilaccaM W CTPYKTYpUPOBAHHUE I10
pazzieinaM M TeMaM IMPOTPaMMbl IO XHMHUH, OINpENeseT KOJUYECTBCHHBIE W
KaueCTBEHHBIC XapaKTePUCTUKHU COJICpKaHMS, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHUM C  Y4E€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  Y4eOHOro Tmpolecca, BO3PACTHBIX
OocoOeHHOCTEW O00ydYaronmuxcs, OmNpelnessieT BO3MOXKHOCTH — MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero o0Opa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJIel U3y4eHHs MpeMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYAIOMIETOCs MO OCBOCHHIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE XHUMHUHU CIY>KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
0o0y4Jaromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib WrpatoT (GopMUPYEMbIe XHMHEW TMPE/CTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPTrUU M 00 SBOJIOIUHU BEIIECTB B MPHUPOJE, O MYTAX PEHICHUs TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBIPhEBOHM, SHEPrETUUYCCKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  pealm3allii  BO3MOXKHOCTEH  JJII  CaMOpasBUTHS U
dbopMupoBaHUS KyIbTYphI INYHOCTH, €€ 001Iel 1 (QYHKIIMOHATFHOW TPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OOyJaromMXCs, HABBIKOB WX CaMOCTOSITENIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPOHECCUOHAIBHOU JIESITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO--HAYUYHON IPAMOTHOCTH O0y4aIONIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUYECKOE
oOpa3zoBaHue 00YyUaIOIINXCS.

JlanHble HampaBieHUss B OOYyUEHHUM XUMUU O0ECNeurBaIOTCS creuu@UKoi
COIepKaHMsl  y4eOHOro  mpeIMeTa, KOTOPBIM  SIBISIETCS  IEaroru4ecKu
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHMsl OPUEHTUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHH W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TOHSTHHI
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusi MPOTpaMMbl MO XUMHUH C(HOPMUpPOBAHA HA OCHOBE
CUCTEMHOro monaxona Kk e€ u3ydeHuto. CopepkaHue CKIIJIbIBAETCS U3 CUCTEMBI
MOHATUN 0 XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI TOHATUM O XUMUYECKOU
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl MO MPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [/[. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHHUU aTOMa U XUMHYECKOU CBSI3U;

— TpeACTaBICHUN 00 DIIEKTPOJMTUYECKOW JTUCCOIMAIIMKM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MOJTyYECHHBIX U OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JIpyromMy, BBITIOJNHAS (YHKIUH OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHNUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM TNO3HaHMsI B Hayke. M3yueHue XMMHUU NPOUCXOJUT C MPUBICUCHHEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX MpeAMeToB: «OKpyX alomuil MUpY,
«buonorus. 5—7 knacced» u «Pu3nka. 7 Kiracey.

[Ipy wu3yyeHMH XUMHUHU MPOUCXOAUT (POPMHUPOBAHHE 3HAHUM OCHOB
XUMUYECKOW HAyKH Kak O0JACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeIbHOCTU YEJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya ydyeOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHMU CHUCTEMBI XUMHUYECKUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETHUUYECKHUX IOJI0KEHUM,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO0 XapaKTepa, fA3blKa HayKH, B



MPUOOIIIEHUM K HAy4YHBIM METOJaM TIIO3HAHWS TPU H3YyYECHUU BEIICCTB U
XUMHUYECKUX peakiuii, B GOPMUPOBAHUN U PA3BUTHH TO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHHWU B Yy4eOHO-TIO3HABATENBbHON U y4eOHO-HCCIEeI0BATENHCKON
JEeSTENbHOCTH, OCBOEHUM MpaBuil Oe30MacHOro oOpamieHus ¢ BelleCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipu u3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3HaYEHUE MPUOOPENI TaKKUe LI, KaK:

— (¢dopMUpOBaHHWE WHTEIUICKTYadbHO pA3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIbHOMY MPHUHATUIO PEHICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KH3HHU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHUCTEMaTU4YECKOe TMpUOOIIECHHE
O0ydaronMxcss K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJIaM TIO3HaHWs, (OPMHUPYIONIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIOBUi, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHUA W CAaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIONIMX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTeCTBEHHO-HAyYHOU
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATH W OILICHUBATh SIBICHUS
OKpPYXAIOIEr0o MHpA, UCIOJIb3YS 3HAHUS U ONBIT, MOJYYCHHBIE MPU H3YYCHHUH
XUMHUH, TPUMEHATh HMX TMpPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU W
TPYZOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHuE Yy OOy4YaloImUXCS TYMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW JJIs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00Pa3HOro TMOBEAEHUS B OBITY U TPYHOBOM MAESATENBHOCTH B LENAX
COXPaHEHUS CBOETO 3/10POBbS U OKPYKAIOIIEH MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQUsS M HAMPABICHHOCTH JATbHEHUIIETO
o0yJeHUSI.

OOmiee YuCIO dYacoB, OTBEACHHBIX I HW3Y4YCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctanisieT 136 gacos: B 8 kimacce — 68 gacoB (2
yaca B HeJIel0), B 9 kimacce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posb XMMuK B KU3HU YeJIOBEKA. XMMUSA B CUCTEME HaAYK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETATHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaxX MO3HAHUA B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJICKYJIBl. XUMHUYECKHE OdJeMeHThl. CHUMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U CIOXKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumnueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA CcocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHOCHUTeNnbHAS MOJICKYJISIpHAs Macca. MaccoBas 101 XUMHUUECKOTO JJIEMEHTa B
COCTMHEHUHU.

KomnuectBo BemectBa. Momnb. Monsipaas macca. B3aumocBs3p Kojn4uecTBa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmyiiam
XUMUYECKUX COETUHEHHM.

@u3NYecKue U XUMHUYECKHUE SIBJIICHHS. XUMHUUYECKasl Peakius U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BeIecTB. XUMHUUYeckue ypaBHeHUs. Knaccuduxarms
XUMHUYECKUX PEaKINi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu |
npuéMaMu oOpalleHus ¢ 1abopaTOPHBIM 00OpPYIOBAaHUEM, U3YUEHHUE M OIHCAHHE
(GU3MYECKUX CBOMCTB O0O0pa3llOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PACTHUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJAEHCAlMd BOJbl) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
METHOM TTPOBOJIOKH, B3AaUMOJICHCTBUE MeJIa C KUCJIOTOM) SIBJICHUM, HAOIIOICHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakluuil (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapwsi, pa3loKeHHE THAPOKCHIA
menu (II) nmpu HarpeBaHum, B3auMojencTBHE kemne3a ¢ pactBopoM conu Menu (1),
M3yUYEHHUE CIOCOOOB pa3/esieHUs CMECE: C MOMOILbI0 MarHuTta, (puibTpOBaHUE,
BBIIApUBAHUE, AUCTHUIAIUS, XpoMaTorpadus, MPOBEACHNE OYUCTKUA IMOBAPECHHOM
COJIM, HAOIIOJEHHE W  ONHCAaHUE  PEe3yJbTAaTOB  MPOBEJICHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHWS MACChl, CO3JaHUE€ MOJIeNied MOJIEKYJI
(1apocTepKHEBBIX ).

Ba:kHeiline nmpeacTaBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3J€MEHT U MpPOCTOE
BellecTBo. HaxokneHue kucimopojga B mpupoje, (U3MYECKHE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl



MOJIyYeHHUs KUCIOpoJa B Ja0OpaTopud U MOPOMBIIUIEHHOCTH. Kpyrosopot
KHcJIopoa B ipupojie. O30H — amioTponHas MoAU(pUKAIUS KUCIOPOaa.

TernoBoit 3PQGEeKT XUMUYECKON peaKkuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U DHAOTEPMHUYECKUE peaKUMW. TOIIMBO: Yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, yCWICHHE TapHUKOBOTro 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocrtoe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, Gu3MUeckue W XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonydeHusi. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XUMHUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOABL. Bojga kak pacTBoputelb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU YesoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYMCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neopranmueckux coenuHenunit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytonie  (OCHOBHBbIC, KHCJOTHbIE, aM@oTepHbie) W
HeconeoOpasyromue. Homenknatypa okcuaoB. ®Pusnueckue H XUMHUYECKHE
cBOMCTBa OKCUIOB. [TonmyueHne okcugoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WHIENOYM W HEPACTBOPUMbIE
ocHoBaHusA. HomeHkiatypa ocHoBaHuU. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnortel. Knaccudukamnus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHUYECKHUe cBoucTBa KuciaoT. Psn aktuBHocth MetaiioB H. H. bexerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUUYECKHE CBOMCTBA COJICH.
[Tomydenue counen.

I'eHeTnueckas CBsI3b MEXKy KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEAEIIEHUE COJEPKAHUS KUCIOPOAa B BO3IyX€E, MOIyUYECHUE,
coOupaHue, paclio3HaBaHWE M W3YyYEHHE CBOWMCTB KHUCJIOpOAa, HaOJ0AeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM W YCIOBUS BO3HHKHOBEHHS U
MpekpaiieHus TopeHus (Mmo)kapa), O3HAKOMJIGHHE C oOpas3laMu OKCHIAOB U
ONMMCAHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHHWE, pACNO3HABAHWE W M3yYCHHE
CBOWCTB BOAOpoOJia (TropeHue), B3aumojaeicTBue Bojaoposa ¢ okcuaoM menu (II)
(BO3MO’KHO HCIIOJIb30BAHUE BUIECOMATEPHUATIOB), HAOJIOAEHUE 00pa30B BEIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHHE OCOOCHHOCTEW pAaCTBOPEHHUSI BEUIECTB C
Pa3IMYHOM PACTBOPUMOCTHIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJLUIAMU
(maTpueM ©  KajgblMeM) (BO3MOXXHO  MCIIOJIB30BAaHHUE BHIEOMATEPHATIOB),



UCCJEeIOBaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB Pa3JIUYHBIX KJACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIMKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTAJIaMH, PEaKUUi HEUTpaau3aluu, I0Jy4EeHUEe HEPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'O0 MeTajula IPYTMM W3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a/lad 1o TeMe «BakHellne KiIacChl HEOPraHMYEeCKHUX
COCIMHECHUIN.

IHepuoagnuecknin 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
ieMenToB JI. U. MenpgeneeBa. CtpoeHne aTomMoB. XHMHUYECKAsl CBS3b.
OKuCIUTENTBLHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX HJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJJIEMEHTOB (ILEJOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMMAYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOIHAs  (QOpMBI
[Tepuognueckoit cuctembl XxuMuueckux 3nneMeHToB . 1. Menneneesa. Ilepuonas
U rpynnbl. DU3NYECKUM CMBICI MOPSAKOBOIO HOMEpAa, HOMEPOB IEpUoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3oronbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB TepBbIX 20 XMMHYECKHX  3JIEMEHTOB
ITepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKAa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSl paJhyca aTOMOB XHUMHUYECKUX AJIEMEHTOB,
METAUINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYyIIaM U MEPUOJaM.

3unauenue [lepuoanueckoro 3akona u [lepuoanueckoi cucTeMbl XUMHUYECKUX
AJIEMEHTOB Il pa3BUTUs Hayku W mnpaktuku. J[. M. MenneneeB — yud€Hblii U
rpaXkIaHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBS3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus. OKHCIHTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iporecchl okucaeHus U BocCcTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakinu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemmuoie ceéazu



Peanuzamusa MeXnpeaMeTHBIX CBS3€HM MPU H3YYEHUM XUMUHM B 8 Kiacce
OCYILIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KaK OOIIUX €eCTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOT'O LIUKJIA.

OO6mue ecTecTBEHHO--HAYUHbIE TIOHSTUS: HAY4YHBIH (PakT, TUIIOTE3a, TEOPHSs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, OJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUM 3apsid, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, rugpochepa, MUHEpaNTbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAeMbl€, TOIIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYECKAsl peaKIus

Ilepnoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TMEPBBIX TpEX MNEPUOJOB, KalMs, KaJIbLUI U HUX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BellecTBa: BUJIbI XUMHYECKOM CBSI3U. THIBI KPUCTAIMYECKUX
PEIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKH U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJJaccaM HEOPraHWYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukaims XuMUYecKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (IO YHCITY
M COCTaBy YYAaCTBYIOIIMX B PEaKIMH BEHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETIEHEH OKHCIIECHUS XMMHUYECKUX DJIEMEHTOB, 1O 0OpaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
ypaBHEHHS.

[Torsitue o ckopocTH xumMudeckoil peaknuu. [loHstrne 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M Te€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [loHsTHe 0 XUMHUeckoM paBHOBecuU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU M TOJ0KEHUE XUMHUYECKOIO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTENTBHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBneHue ypaBHEHUM



OKHCJIUTENBHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust AINEKTPOIUTHYECKON JUCCOUMALNH. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuueckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS peaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHblE HOHHBIE YpaBHEHMs peakuuii. CBoWCTBa KHCIIOT,
OCHOBaHUW U cCcoOJiei B CBETE€ TMPEJCTABICHUN 00 dSIEKTPOIUTUUYECKOM
nucconanuu. KadecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEIIETOK HEOPraHWYEeCKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura U anmasa), CIOXKHBIX BEIECTB
(xJopua HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUu
OT BO3JEHCTBUS pPa3IMYHBIX (PAKTOPOB, HCCIETOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpOB BEMIECTB, IMpollecca JMCCOIMAIMU KHUCIOT, IIeJIoYed U  coJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM  MPOTEKAaHUs  peakiuii  HMOHHOro  oOMeHa
(o6pa3oBanue ocajaka, BbIJIEJIECHHUE Tas3a, oOOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIUX ~ IIPUMEPBI  OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiMM pasioKEeHHs, COCIUHEHUs), pacllO3HaABaHNUE HEOPraHMYEeCKUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX pEaKIU{d Ha HOHBI, pELICHUE
JKCIIEpPUMEHTAJIbHBIX 3a/a4.

Hemerajnibl M X COeAMHEHUS

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puandyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA Ha M[pUMEpe  XJopa
(B3auMozeiiCTBUE € MeETaJJIaMH, HEMETaJUlaMH, IIeJo4aMu). XJIOPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJyuyeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHW3M YeJIOBEKa. BakHehmue XJIOpUAbl U HX
HaXO0XJCHHUE B MIPUPOJIE.

O6mrast xapakTtepuctuka 3meMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC CTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMUYecKue cBoucTBa cepbl. CepoBOOpOa, CTpoeHUE, (pu3ndeckue u
XUMHYECKHE CBOMCTBA. OKCUABI CEPBl KAaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
Cepnas kxwucinotra, GQuU3NYECKME W XUMHYECKHe CBoWcTBa (OOmMe Kak
MpeACTaBUTEN KJlacca KHUCJIOT M crenuduyueckue). XHUMHUYECKHE pEaKIluy,
JeXanme B OCHOBE IPOMBIIIJIEHHOTO CHoco0a MOJYyYeHUsS CEPHOM KHUCIIOTHI.
[Tpumenenune cepHoil KUCAOThI. COJIM CEPHOUM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COEIUHEHHM B Tpupojae. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILECHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCcOOEHHOCTH CTPOCHHMS
aTOMOB, XAapPaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, paCIPOCTPAHEHUE B IPUPOJE,
dbuzndeckue U XuMudeckre cBorcTa. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XUMUUYECKUE CBOMCTBA, MoJydeHue u npuMmeHenue. Coiam aMMOHMS,
ux (pU3nYecKre U XUMUYECKHUE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ TojiydeHue, QU3NYeCKUe U XUMUUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Ucnonp3oBanne HUTpATOB H COJEH aMMOHHUS B KadyeCTBE MHUHEPATbHBIX
ynoopennii. XMMUYeCKOe 3arpsi3HeHUE OKPYXKalolel cpefibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE NOXKAM, 3arpsi3HEHHE BO3/ayXa, MO4YBbl W BoAo&éMOB). docdop,
ajutoTporHbie Mogudukanuu Gocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NIeCKue U XUMUIESCKUE CBONCTBA,
nonydenue. Mcnonb3zoBanue ¢pocharoB B KauecTBe MUHEPATIbHBIX Y0OpEHUH.

O6mas xapaktepuctuka aneMeHToB [VA-rpynmbel. OCoOOEHHOCTH CTpPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTIEpoHd,  aJUIOTPOIHBIE
Moau(UKALMK, PACHPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosoport yriepoaa B npupoae. OKcuIsl yriepoaa, ux
dusznueckre M XUMHUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJly4eHUEe W TpPUMEHEHHE. DKOJIOTHYEeCKHUE MPOOJIEMBbI, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100ambHOTO TOTEIUICHUS KIMMAaTa, ITapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ COoNM, UX (PU3NICCKHE M XMMHUYECKHE CBONCTBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yriepozaa (MeTaH, 3TaH, 3TUIEH, alleTUIICH, 3TaHOJ, TJIMIEPUH, YKCYCHasl KUCIIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOAOB (Yroib, HOPUPOJIHBIA ra3, HePTh),
MPOIYKTHI WX TepepaboTku (OCH3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONTOTUYECKH BAXKHBIX BEIIECTBAX: KUpPAX, OENKaxX, yriieBoJgax — U UX
poii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJy4YeHUE U
npuMmenenne. CoenuHeHus: KpeMHust B mnpupoje. OOuue mnpeactaBieHus o0
okcuse kpemuusi (IV) u kpemuueBoit kuciore. CHUIMKAThI, UX UCIOJIb30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHellne CTpOUTEIbHbIE MaTepHalibl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobineMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B OBCEIHEBHOM KU3HM.

Xumuueckuii IKCnepumenm:

u3yuyeHrue oOpas3IloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMii Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HKCIOJb30BAaHUE BUJIEOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMu XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  CcOeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE Tpoliecca OOyTJIMBaHUs caxapa MoJ JeHCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTHI, HW3YyYEHUE XUMHUYECKHUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Cyibdar-
WOH W HaOJIOJIeHHE Mpu3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HMYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THbIX U (HOchHOPHBIX yI0OpeHu#, moayyeHue,
coOupaHune, pacro3HaBaHWE ¥ U3YyUYCHHE CBOWCTB aMMHuaka, IMPOBEJICHUE
KayeCTBEHHBIX peaKIMii Ha MOH aMMOHHUA U (ochaT-uOH U HU3yUYEHUE MPU3HAKOB
UX NPOTEKaHUs1, B3aUMOJICCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yEeHUe Mozenen
KPUCTANTMYECKUX PEmETOK ainMasza, rpadura, ¢ylsiepeHa, O03HAKOMIIEHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJyYyeHUEe, COOMpaHUE, paCllO3HABAHHE U HU3YUYCHUE
CBOICTB YIJICKHCIIOTO Tra3a, MPOBEIECHNE KauyeCTBEHHBIX peakluid Ha kapOoHAT |
CWIMKAT-UOHbBl W HW3YYEHHE TNPHU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PELIEHUE SKCIEPUMEHTAIbHbBIX
3a7a4 1o teMe « BaxxHenmue HeMeTallIbl U UX COEAUHEHUSD).

MeTausibl M UX COeIMHEe HUS

OO0mrast xapaKTepUCTHKAa XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux isiemeHtoB J[. W.
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTANIMYecKass  pemérka.  DJNEKTPOXUMHUYECKUH  psll
HaMpsHKeHU MeTamioB. dusndeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0riue
crocoObl ToyyeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIUICHHOCTH.

[IlesouHble MeTabl: MOJOXKEHUE B [leproandeckoil cucTeMe XMMUYECKUX
snementoB JI. M. MeHpaeneeBa, CTpoeHUE MX aTOMOB, HaXOXJIEHUWE B MPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanwus). OKCuasl u



TUAPOKCHABI HATpusi W Kanus. [IpuMeHeHue MIeNIOYHBIX METauIOB MU HUX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux siuemeHTos [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmue coequHeHUs Kaublus (OKCHUI, THUIPOKCHI, COJIH).
XKéctkocTh BOABI U CLIOCOOBI €€ yCTpaHEHHUSI.

AJIOMUHMH: 0JI0)KEeHUE B [lepnoanueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AM(]OTEpHbIE CBOMCTBA OKCHJIA M TUIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX IJIEMEHTOB /.
N. MenneneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B npupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conu kenesa (I1) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuil IKcnepumenm:

O3HaKOMJIEHHME C oOpasllaMH METAJIOB M CIUIABOB, HX (PU3NYECKUMU
CBOICTBaMH, H3yUY€HHE  PpE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJapllusi W HATpus C BOAOW (BO3MOXHO WHCIIONB30BAHUE BUEOMATEPUATIOB),
UCCIIEIOBAaHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHHUS XKeje3a B KUCIOPOJIe
(BO3MOKHO  HCNOJB30BAaHUE  BUIAECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLIMI HAa MOHBI: MarHus, KajblLus, AJIFOMUHUS, LIMHKA, JKejle3a
(IT) u xene3a (III), meau (II), HabmroAeHNE W OMKMCAaHUE TTPOILIECCOB OKPAIIHMBAHMUS
IUITAMEHW WMOHAMM HATpusA, Kajausg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJIEOMATEPUATIOB), HCCIIeOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS
Y THIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 0 TeMe «BakHeunmue
METaJUIBI U KX COCTUHEHHUS.

XuMHS U OKPY:KaWIIas cpeaa

BemectBa m Marepualibl B NMOBCEIHEBHOM XW3HH YeEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. IlepBas momouns mnpu
XUMHYECKHX 0YKOTax U OTPaBICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKarollel cpeabl (MpeaenbHas I0MyCcTUMAas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuun B pemieHun 3KOJIOTMYECKUX
npo0OJieM.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepuarbl).

Meosicnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBS3€Ud MPU U3YUYEHUM XUMHUM B 9 Kiacce
OCYULIECTBIISIETCSI 4Y€pe3 MCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4yHbIM (pakT, TUmores3a, 3aKkoH,
TEOpHs, aHajlu3, CHUHTEe3, Kiaccuukalus, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHHUE, MOJIeNb, SIBJICHUE, MNapHUKOBBIN
3¢ PeKT, TeXHOIOT U, MAaTEPUAIIBI.

dusnka: maTepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUW 3apsi, MNPOBOIHUKH,
NOJYNPOBOAHUKU, JIUINEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIIIMYECKas
peméTka, cruiaBbl, (PU3UUYECKHWE BEJIUYWHBI, CAUHUIIBI U3MEPEHHs, KOCMUUYECKOE
IPOCTPAHCTBO, MJIAaHEThI, 3BE3/1bI, CoJHIIE.

buonorus: dorocunres, npixanue, Ouocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yA00peHUs, MUKPODJIEMEHThI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

['eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOpPHBIE MOPOJIBI,
M0JIE3HbIE UCKOIAEMBbIE, TOIIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA INIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B XOJie OOy4YEeHHs] XMMUU B €IMHCTBE Y4YEOHOU H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TMOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COIMATTU3AIIMN 00YUYaOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIMHA W
paclIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UUCJI€ B YaCTHU:

1) naTpHMOTHYECKOT0 BOCIIMTAHUA:

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HAy4YHOMY HACJIEAWI0, TOHMMAaHUA 3HAYEHUS XUMHYECKOW HAyKHM B KU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIJAJIETh JIOCTOBEPHOM HMHQOpMaLUE O
NEPEAOBBIX JOCTHXKEHUSX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTpPOMCTBE MHpa U 00IECTBA;

2) rpa’kIaHCKOT0 BOCIIMTAHMS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-MCCIIeIOBATeILCKOW, TBOPYECKOM M JPYrHMX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH TpH
BBIMIOJTHEHUU y4eOHBIX, I103HABATENbHBIX 3a7a4, BBIMOTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX TPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIA B TIpollecce OTOW Yy4eOHOW JesATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJACHHWE U IIOCTYIIKM CBOMX TOBApUIIEH C IO3ULUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEHHOCTH HAYYHOI'O NO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BELIECTBE M XMMUYECKOM pPEAKIIUU,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTU HAYKH W COCTABISIOIINE
OCHOBY [IJIsl IOHUMAHUS CYIIHOCTH HAYYHON KapTUHBI MUpa, NPEACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOM CPEIoi, O POJIM XMMHUH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOAuMBbIC MJIsI OOBSICHEHHS HAOJIOJaeMbIX MPOIIECCOB M SIBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C y4YeOHBIMM TEKCTaMU, CIPABOYHOMU



TUTEpaTypor, JOCTYMHBIMU TEXHUYECKUMHU CpPEACTBAMU HH()OPMAIIMOHHBIX
TEXHOJIOTHM;

MHTEepeC K OOYyYEeHHI0O M TO3HAHMIO, JI0003HATEIBLHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caM0ooOpa3oBaHWIO, MPOEKTHOW UM  KCCIENOBATEIHCKON
NESATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH U YPOBHS OOy4YeHHUS B
JIATbHEUIIIEM;

4) popMupoBaHHs KYJbTYPBbI 310POBbS:

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TOCJIECACTBUA H
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KyPEeHHUS),
HEOOXOUMOCTH  COOJIFOJICHUSI TpaBWJI  0€30MacHOCTH MpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHYECKOMY U3YyUCHHIO TPodecCHii U Tpyaa pa3aIudHOro poja,
yBOXEHUE K TPyAYy M pe3yjbTaTaM TPYAOBOM AEATETLHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
UHAUBUAYAJIBHON TPACKTOPHUH MPOIOJDKEHUS 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHelmHoN nMpodecCuOHAIBHON NESITETbHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCHOHAIBHOMN CPElIE;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K TPUPOJIE KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIECTBOBAHUS, IOHUMAHUE LIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKkoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
paBmI 0€30MaCHOTO MOBEJCHUS MTPH paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIHIX,
YIPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/CH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHHH XUMUHU, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MIOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJ00ATBbHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTed UX PEIICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMeTanpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAUYUMbBIC JIA
dbopMupoBaHUsT MUPOBO33PEHUSI  OOIICHAy4YHbIE TOHATUS (3aKOH, Teopus,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YU€OHBIX NIpeAMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (GOPMUPOBATH MPEACTABICHUE O LIEIOCTHOMN



Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIC YueOHbIE NeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJSITUBHBIE), KOTOpPbIE 0OECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyecKkue NefcTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUU: PAaCKPBIBaTh CMBICI XUMHYECKUX MOHITHN (BBIACTSATH MX XapaKTEepHbIE
NPU3HAKH, YCTAaHABIMBATH B3aUMOCBS3b C JIPYTHMMHU TOHSTUSIMH), UCIOJIB30BATh
MOHSTHUS JJ1s1 O0OBSICHEHUS OTAEIbHBIX (DAKTOB U SBJICHUMN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMM XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUUECKHUE pacCykaeHus (MHAYKTUBHBIC, JCAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHUE TPUMEHSAThH B TIpoIlleCCe€ TO3HAHMS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3yEMbIE B XUMHH,
IpeoOpa3oBBIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE TIPE/ICTABICHUS —
XUMUYECKUN 3HaK (CHUMBOJI JJIEMEHTa), XUMHUYecKas QopMyla U ypaBHEHHE
XUMHUYECKOW peakiuu — MpU pelIeHUH y4eOHO-IT03HaBATEebHBIX 3371a4, C YUYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX 00BEKTOB — XMMUYECKUX BEIIECTB U XUMHUUYECKHUX PEaAKIIUi,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBS3H U
IPOTUBOPEUHS B U3YyUAEMbIX IIPOLIECCaX U SIBJICHUSAX.

Ba3oBnble ucciaenoBarejabckue 1eCTBHUA:

YMEHHE HCIOIb30BATh IOCTABICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKIACHUM;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHWIO, OPraHHW3allMd W TPOBEICHUIO
VUCHHUYECKHX OKCIIEPUMEHTOB, yMEHHE HaO0momaTh 3a XOJOM IIpoliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €T0 PE3yJbTat, (OPMYITHPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTUET
0 mpojeraHHoM padore.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (OPM MIpPEACTABICHUS, MOJy4aeMyl0 U3 Pa3HbIX MUCTOYHUKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHHS, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



yMEHUE NPHUMEHSTh PA3JIMYHBIE METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
nH(pOpPMAIMM W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX [JIsl BBIIOJHEHUS
y4eOHBIX U TO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE OMbITA B
00JaCTH  MCHOJB30BAHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJbTYpOil aKTUBHOT'O MCIIOJIB30BAHUS PA3IMYHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY MpeacTaBieHus WHpoOpMauu u
WUIFOCTPUPOBATh pEelIacMble 3aJaud  HECJIIOKHBIMU CXEMaMHM, JHarpaMMamy,
apyrumu popMamu rpaduKi U UX KOMOUHAIUSAMU;

yMEHUE UCIOJb30BaTh M aHAIM3UPOBATh B Tpouecce ydyeOHOU W
UCCJIeI0BATEIbCKON AESATENbHOCTH MH(OPMALMIO O BIUSHUU IPOMBIILIEHHOCTH,
CEJIBCKOr0 XO3SIICTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPY KAIOWIEW NPUPOIHON
Cpeapbl.

KoMmmyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBUS:

yMEHHUSl 3aJlaBaTh BOIpPOCHl (B XoJe Auanora W (WiIM) JIUCKYCCHUH) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (QOPMYIHpPOBATH CBOM  IPEHJIOKCHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHOMN 3a/1a4H;

YMEHHUS  NPEIACTaBIATh  IOJIYYEHHBIE  pe3yJbTaTbl  IO3HABATEIbHOU
JEATENBHOCTH B YCTHBIX M INHMCBMEHHBIX TEKCTaX; JeNaTh IIPE3CHTALUIO
pE3yJbTAaTOB BBINMOJHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paToOpHOM pabOTHI IO UCCIIETOBAHUIO CBOICTB BEILIECTB, YUEOHOTO IIPOEKTA);

YMEHHUS Yy4eOHOro COTpyJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
[IO3HABAaTEIbHOM WM MCCIEOBATENIbCKOM  NEATEIBHOCTH  NPU  PELICHHUH
BO3HHUKAIOLIUX MPOOJEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COIIACOBAHMS
no3uuui (00CyXIeHusl, OOMEH MHEHUSMH, «MO3TOBBIE HITYPMbI», KOOPIUHALIMS
COBMECTHBIX JICWCTBHMiIl, OIpPENEICHUE KPUTEPHEB IO OLEHKE KadecTBa
BBITNIOJTHEHHOM paboThI U JpyTHe).

PeryJsiTUBHBbIC YHHBepCaJIbHbIC YUeOHbIC 1eiiCTBHUS:

YMEHHUE CaMOCTOSITEIBHO OIPENENATh LENH JEATEIbHOCTH, IIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3 PeKTUBHBIE CLIOCOOBI pelIeHUs YUeOHBIX U
MIO3HABATEIBHBIX 3aJa4, CaMOCTOATENBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIM  aITOPUTM JCWCTBUA NPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIyYEHHsI HOBBIX 3HaHUH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLUSAX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOIO pE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaraeMbl€ B YCIOBUH 3a/IaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMEeTHBIX PE3yJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMHUCA HAay4yHbI€ 3HAHUSA, YMEHUS H CIOCOOBI



NeUcTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BHUIbI
NEATENbHOCTA MO  TNOJYYEHUIO HOBOTO 3HAHWS, €ro HHTEpHpETalnH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUSX.

K xoHiy o6yuenus B 8 kiiacce npeIMeTHbIE pe3yibTaThl HA 0A30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCA YMEHUI:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKHX MOHATHI: aTOM, MOJIEKYJa,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOPOIHASE M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIs XUMHUUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XUMHUYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCJIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaAKIUU 3aMEUICHUS, PEeaKIUu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJApHAs KOBAJEHTHAs CBS3b,
WOHHAsl CBS3b, MOH, KaTHUOH, aHWOH, PacTBOp, MaccoBasi J0JisI BELIECTBA
(MpouEeHTHAs! KOHLIEHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMy
BEIIECTB U YPABHCHUI XUMHUUYECKUX PEAKIIUN;

e ONpENENATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIeHb  OKUCJCHHUS  DJJEMEHTOB B OWHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUMN 10
dbopMmynam, BHJ XUMHUYECKOM CBSi3M (KOBaJ€HTHass M WOHHAas) B
HEOPraHWYECKUX COCIUHECHUSAX;

e packpeiBaTh cMblchn llepuonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT MX MOJOXKEeHUs B llepmoamueckoit cucreme,
3aKOHOB COXPAHEHMS MAacChl BEIIECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIAPHOTO YUYEHHUsI, 3aKOHA ABOraapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmueckoit
CHCTEMBl XMMHMYECKMX DJJIEMEHTOB: pAa3JIN4aTh IIOHATUS «TJIABHAA
noarpynna (A-rpynna)» u «modoyHasi noarpynmna (b-rpymnmna)», maneie u
OoJIbIlINEe TEPUOJIbl, COOTHOCUTH OOO3HAUEHHUS, KOTOPbIE HMEIOTCS B
tabnune «llepuonndeckas cucrema xumudeckux osaementoB J[. .
MenzaeneeBa» € YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsj szpa, o0lee YUCI0 FIEKTPOHOB
U pacrpeieieHue UX M0 3JEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATH XUMUYECKUE BJIEMEHTHI, HEOPTaHUYECKUE BEIIEeCTBa,
XUMUYECKHE peakiuu (MO YUCIy M COCTaBy Y4YacTBYIOUIMX B PEaKIUU
BELIECTB, MO TEIIOBOMY 3P (DEKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIKIasl OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
yYpaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBpaAllEHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh  OTHOCUTEIBHYIO MOJEKYJISPHYIO M  MOJIAPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »3JeMeHTa 1o ¢opmye
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PAcUEThI
10 YPAaBHEHHUIO XUMHUECKOHN PEeaKInu;

MPUMEHSATh OCHOBHBIE OIEpaIlii MBICIIUTEIIBHONW JEATEIBHOCTH — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHCTeMAaTU3allnio, KiacCu(UKaIHUIO,
BBISIBIICHUE IMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHS CBOICTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAYYHbIE METO/bI
NO3HAHUSI — HAONIOJIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBUjaM  MOJb30BaHUS ~ XMMHYECKOM  mocynoil |
7a0opaTopHBIM 00OpYJOBAaHHWEM, a TaKKe IIpaBUiIaM oOOpallleHHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
1a00paTOPHBIX XMMHUYECKHUX OIBITOB IO TMOJYYCHHI0O U COOUPAHUIO
ra3oo0pa3HbIX BEMmIeCTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C OIPEAECIEHHON MACCOBOM JI0JIEM PacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(maxkmyc, heHondpTarenH, METUIIOPAHXK U IpyTHe).

K xonIy oOyuenus B 9 kjacce mpeMeTHbIC pe3yIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUI:

pPacKphIBaThb CMBICI OCHOBHBIX XUMHUYECKMX MOHSATHW: XUMHYECKUHN
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHWOH, IIPOCTOE BELIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasi peakius, XUMUYECKasl CBSI3b, TEIIOBON 3(PdekT
peakiuu, MOJib, MOJISIpHBIA  O0BEM,  PacTBOp,  BJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, SJIEKTPOJIUTUYECKAs IHUCCOLMALHNS, PEAKIUU HOHHOIO
oOMeHa, KaTaliu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIIUU,
OKHUCIIUTENh,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAHOBJICHHE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
MeTaJUIM4ecKasi), KpUCTaJUIM4YecKass pemeéTka, KOPpO3HUs METAJLIOB,
CIJIaBbl, CKOPOCTb XHMMHUYECKON pEaKUuH, MPEACIbHO IOMyCTUMAasd
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKMX TIOHSATUM U
MPUMEHSTH T TOHSTHUS NPU ONMUCAHUU BEIIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJUKY JUISi COCTaBJICHUS (POpMys
BEIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA,

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JJIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOrO0 COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeneéHHOMY KJacCy CO€IMHEHUUW 1o ¢GopmysaMm, BHI XMMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, META/UIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3apsA]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelabl B
BOJIHBIX PacTBOpaxX HEOPraHWYECKHUX COCAMHEHMM, THUIl KPUCTALIMYECKOM
PEETKH KOHKPETHOT'O BEUIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINMUCHIBAaTh M XapaKTEepU30BaTh
Tabiuunyto ¢opmy Ileprmonuyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHATUS «rjaBHas noarpynna (A-rpynma)» M «mobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPBHIE HMMEIOTCS B IEPUOAMYECKON TabmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  AaTOMOB  XHMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsia  sApa, o0O0IIee 4YUCIO DJICKTPOHOB H
pacmpeneieHue WX 10 DJIGKTPOHHBIM CJOSIM), OOBACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MalibIX NEPHOJ0B U TVIABHBIX MOJCPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKHE peakuuu (M0 YUCIy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEe XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OMNHUCAHUE
puUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKHUX PEaKIU;

COCTaBJISITb YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIETIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMIA NOHHOTO



oOMeHa, YpaBHCHHsI peakiui, TMOATBEPKAAOIINX CYIIECTBOBAaHUE
TeHETUYECKON CBS3M MEXK/Y BEUIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHi
MIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OaaHca dTHX PEaKIIHii;
IPOTHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT WX CTpPOCHHSA,
BO3MOXXHOCTH TIPOTEKAHHMS XUMUYCCKUX TMPEBPAICHUN B Pa3TMYHBIX
YCIOBHSIX;

BBIUUCIIATh OTHOCHUTEIFHYI0 MOJICKYJSIDHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOTO »JJeMeHTa 1o Qopmyle
COCIMHEHMsI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
10 YpaBHEHUIO XUMHUYECKON peaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyJAoH U
nabopaTopHBIM OOOpYIOBAaHWEM, a TakXKe IMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMH TIO BBITIOJTHEHUIO
1a00paTOPHBIX XWMUYECKUX OTIBITOB IO TIOJYYCHHIO U COOMPaHHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

OPOBOAUTh  pEaKluu, MOATBEPKIAIONIME  KAaYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BELIECTB: PACIIO3HABATh OMBITHBIM MYyTEM XJIOpHUI-, OPOMHUI-,
noaua-, kKapOoHat-, ¢ocdar-, cuiumkar-, Ccyiabdar-, TUIAPOKCUI-HOHBI,
KaTHOHbl aMMOHUSI M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PAaCTBOpaxX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIC OTEpaIlMi MBICIUTEIBLHON ACSTEIBHOCTH — aHAIIU3
U CHHTE3, CpaBHEHHE, O0000IeHHe, CHUCTEeMaTH3allMi0, BBHISBICHUE
NPUYMHHO-CIIEICTBEHHBIX CBSI3€M — Il M3Y4YEHHUS CBOWCTB BEILECTB H
XUMHUYECKUX PpEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJI0/IeHNe, M3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT (pealbHbIl U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbBIE)
n/n TeM MPOrpaMmabl Bcero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Pazpnen 1. llepBoHayanbHble XUMUYECKHE TIOHATHS
XuMus — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 ) bu6moreka [IOK
MPAKTUYECKOU NESITETBHOCTH https://m.edsoo.ru/7f41837¢
geJaoBeKa
12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Paznea 2. BaxHeillne npeacTaBuTe/ i HEOPraHN4eCcKNX BellecTB
21 Bo3znyx. Kucnopon. [Tousitue 6 bubnunoreka [JOK
00 oxcugax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsitue o kucnorax 2 1 bu6mmoreka [JOK
H COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonstre 06 5 | 1 bu6mmoreka [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COECIMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pasneny 30

Pa3zpnen 3. Ilepuoanyeckuii 3akoH u llepuoguyeckasi cucrema xumnueckux 3jaemMeHToB /I. . MengeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIUTEIHLHO-BOCCTAHOBHTEIbHbIE pe€aKuuu



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

[Tepuonnueckuii 3aK0H U

31 [lepuonuueckas cucrema 7 bubmuorexa [IOK
' XUMHUYECKUX 3eMeHToB /1. 1. https://m.edsoo.ru/7f41837¢c
Memnpene-eBa. CTpoeHue aroma
' https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKITUN
Hroro no pazgeny 15 brommorexa [TOK
https://m.edsoo.ru/7f41837c
Pe3epBHOE BpeMmst 3 Bu6nmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnea 1. BemecTBo M XUMH4YeCKHe peaKIMU
11 [ToBTOpEeHue u yrimyOiaeHue 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3/IeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOIUAIINS. g | 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. Hemerasiibl M HX COeTUHEHU ST
21 OO6mast XapakKTepruCTHKA XUMHYECKHUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as xapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 buommorexa [TOK
) PYTIIRL- &-€p https://m.edsoo.ru/7f41a636
COCTMHEHHS
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.3 anemMeHTOB VA-rpynimsl. A3zot, pochop u ux 7 1 bubmorexa HOK
) PYTIBL. ’ P https://m.edsoo.ru/7f41a636
COECIUHEHMS
OO01as XxapakTepuCTUKa XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yrinepoa u 8 1 2 bubmmorexa [TOK
’ . py ’ poa https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COETUHEHUS
Hroro no pazneny 25



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

Pa3gea 3. Mera/ibl 1 UX COeIMHEHUSA

. bubnuorexa [JOK
3.1 Obmye CBOHCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxxneime MeTaJUIbI 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3znen 4. Xumus u okpyskawuias cpeaa
4.1 B epHaJIbl B )KU3HU YeJIOBEKa 3 bubmorexa HOK
' CliecTBa 1 Matep a https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeseDBHOE Bhe 3 bu6moreka [IOK
PBHOE Bpemi https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
DJIeKTPOHHBbIE Crpanun
KoJsnyecTBo 4yacoB
Ne JlaTa ungposbIe yueOHHKa
Tema ypoka
n/n B KO]—[TPOJ]],H],]e HpaKanec}cue HU3y4YeHU s oﬁpasonaTeﬂbele Meroanueckue
cero
padoThI padoTsI pecypcsl pecypesl
[Ipenmer xumuun. Posb § 1. [Ipenmer
| XMMHH B )KU3HU | bubmorexa [IOK xumuu. Posb
yenoBeka. Tena u https://m.edsoo.ru/ff0d210c XAMHWH B KU3HU
BEIlECTBA YeJI0BEKa
§ 2. Metoabl
M3YYCHUS] XUMUHU
IlonsTue o MmeTomax bubnuorexa [JOK
2 1 § 3. ArperarHbie
TO3HAHUS B XUMUU https://m.edsoo.ru/ff0d227¢
COCTOSIHUSI
BEIIECTB
[IpakTuueckas
[IpakTuueckas padora No pabora 1.
1 «IIpaBuiia paboThI B «IIpaBwmia paboThI
3 J1ab0OpaTOPUN U IPUEMBI 1 bubnuoreka [JOK B Jaboparopuu u
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc | mpuémbl
J1a00paTOPHBIM oOparieHus ¢
000pyI0BaHUEM 1ab0paTOPHBIM
000pyIOBaHUEMY
§ 4. ®dusuyeckue
UucThle BelecTa u
bubnuoreka [JOK SIBJIEHUSI - OCHOBA
4 cmecu. CriocoObl 1

pa3aciieHus: cMecen

https://m.edsoo.ru/ff0d26ca

paszaeneHus
cMecell B XUMUH



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

[Ipaktudeckas padora Ne IIpaxTnueckas
5 2 «Pa3nenenue cmeceit bubnuorexa [JOK pabora 3.
(Ha mpuMepe OUUCTKU https://m.edsoo.ru/ff0d28c8 «AHaIu3 MOYBHI»
TOBAPEHHOM COJIN)»
§ 5. AToMHO-
MOJIEKYJISIPHOE
6 ATOMBI 1 MOJIEKYJTBI bubmmorexa [TOK HGHHZ ’
Y https://m.edsoo.ru/ff0d2a6¢ y ’
XUMHUYECKHE
AIIEMEHTHI
§ 6. 3Haku
XUMHYECKHUX
XUMUYECKUE FTIEMEHTBHI.
7 3uaxu (CHMBOIH) bubnuoreka [JOK JJIEMEHTOB.
https://m.edsoo.ru/ff0d2be8 [Tepuoanueckas
XUMHYECKHUX JIEMEHTOB
Tabnuua
JI.11.MenaeneeBa
2 [IpocTeie u cnoxxHbIE bubnuoreka [IOK
BELIECTBA https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE bubnuoreka [JOK
y4eHue https://m.edsoo.ru/ff0d2d50
3aKO0H ITOCTOSIHCTBA § 7. XuMmuueckue
COCTaBa BELIECTB. OpMYyJIbl
10 Xumudeckas hopmyiia bubmorexa HOK (§1)8p B}E,U'IGHTHOCTB
pMy-Ia. https://m.edsoo.ru/fl0d2eae '
BanientHOCTH aTOMOB
XUMUYECKHUX JIEMEHTOB
§ 6. 3Haku
OTHOCHUTENbHAs aTOMHAS XUMHUYECKUX
11 Macca. OTHOCUTENbHASA bubmmorexa [TOK 3JIEMEHTOB
) https://m.edsoo.ru/ff0d323¢ ’
MOJIEKYJISIpHAsl Macca [lepuonnueckas

Tabimua



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

HA.N.Menneneesa

MaccoBast nois

12 XHMHYECKOI'0 AJIEMEHTA B bubmmorera [JOK
https://m.edsoo.ru/ff0d350c
COCAMHECHUH
§ 18. KonmmuecTBo
13 KomnaectBo BemecTna. bu6mmoreka [{OK -
B TBa.
Mons. Monsipnas macca https://m.edsoo.ru/ff0d5230 HI
MousipHas macca
§ 4. dusnueckue
dusnveckue u
bubnuotexa [JOK SIBJICHUSI - OCHOBA
14 XUMHUYECKUE SABJICHUS.
https://m.edsoo.ru/ff0d37fa pas3eneHus
XuMH4ecKasi peakius N
cMecel B XUMHH
[Ipu3Haku n ycioBus 9. Xumunueckue
15 MPOTEKAHUS XUMHYECKUX brbmorexa OK €aKInu
p = https://m.edsoo.ru/ff0d3al6 p
peakuui
3aKOH COXpaHEHHUS MacChl § 10. Xumnueckue
16 BENIECTB. XMMUYECKHUE Bu6mmorexa [IOK ABHEHUS
HHECTB. https:/m.edsoo.ru/f0d3bs8 | O
ypaBHEHUSA
Brruncnenus koaudecTna, § 20. Pacuétsl mo
17 MAaccCEhl BEIIECTBA 110 bu6mmoreka [JOK XUMHUYECKUM
YPaBHEHUSAM XUMHUYECKUX https://m.edsoo.ru/ff0d5708 YpaBHEHUAM
peakiui
Knaccuduxkanus § 11. Tunsl
XUMHYECKUX PeaKIui XUMHYECKUX
18 (coenmnHEeHHS bubmnorexa [IOK eaKIui
: https:/m.edsoo.r/f0d3f34 |
pa3noXKeHus1, 3aMeIlEeHNUs,
oOMeHa)
19 M. B. JlomoHOCOB — bubnuorexa [IOK BriBozpb! k ri1aBe

Y4EHBIM-OHIUKIIOIEAUCT.

https://m.edsoo.ru/ff0d40c4

1.¢c.58



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

O0600111EH1E U
CUCTEMAaTHU3alus 3HaAaHUN

KontpomnsHast padora Nel

20 o teMe «BelecTBa u bubnmorexa LHOK
https://m.edsoo.ru/ff0d4290
XUMUYECKUE PEAKIINI
§ 12. Bo3nyx u
€ro COCTaB
Bo3nyx — cMmech razos.

21 CocraB Bo3yXa. bubmuoreka [IOK § 5. ATromHO-
Kucnopox — anement u https://m.edsoo.ru/ff0d448e MOJIEKYJIIPHOE
npoctoe BemecTBo. O30H yUCHHE.

XuMHYECKHe
AIIEMEHTHI
dusnyeckue u § 13. Kucnopon
XUMHUYECKHUE CBOMICTBA § 14. Oxcuapr
22 KHCIIOpoJia (peakiuu Bu6nmorexa [IOK
https://m.edsoo.ru/ff0d4614
OKHCIICHUS, TOPEHHUE).
[TonsiTre 06 okcugax
CriocoObl TToTydeHUs § 13. Kucnopon
KHUCJI0poJa B 14. Oxcupl
23 1 6op§T§pI/H/I " bubnuoreka [JOK 3 A
https://m.edsoo.ru/ff0d497a
MIPOMBIIIIJIEHHOCTH.
[Ipumenenue kucaopoaa
Tennosoit a¢ppext § 9. Xumnueckue
XUMUYECKON PeaKIuu, peakuuu
24 IIOHSTHE O bu6mmoreka [JOK

TEPMOXHUMHYECKOM
YPaBHEHUH, IK30- U
9HIO0TEPMUYECKUX

https://m.edsoo.ru/ff0d4790



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

peaKmusx

TormBo (HedTh, yrois u
MeTaH). 3arpsi3HeHue

bu6mmoreka [IOK

25
BO3]lyXa, CIIOCOOBI €To https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAIIECHUS
[TpakTnueckas
abora 4
[IpakTnueckas paborta Ne P
«ITonyuenne n
2% 3 no teme «llomydenue u bubnuorexa [JOK coBHDALIE
cobupanue KHCIopo/a, https://m.edsoo.ru/ff0d4ae2 P
- KHCIIOpO/a,
M3y4YEHHUE €r0 CBOMCTBY
W3y4YeHHUE ero
CBOWCTB»
Bonopoa — snemMeHT u 15. Bogopo
27 I :CI]E)OGHBG €CTBO Bu6mmorexa [JOK § o
p t ' https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoe
dusndeckue u § 16. Kucmotsl
73 XHMHYECKHE CBOMCTBA bubnuoreka [{OK
Bojiopoaa. [Ipumenenue https://m.edsoo.ru/ff0d4dd0
BOZOpOJIA
29 [lonsaTue o xucnoTax u bu6mmnorexa LIOK § 17. Comn
COJISIX https://m.edsoo.ru/ff0d50d2
[IpakTuueckas
pabota Ne 5
«Ilomyuenue u
30 Crioco0bI oTy4eHus bubnuoreka [JOK coGHDAHIE
BOJIOpO/Ia B J1aOOPaTOpUH https://m.edsoo.ru/ff0d4dd0 P
BOJIOpOAA,
M3Yy4YEHUE €ro
CBOWCTB»
31 [IpakTtuyeckas padora Ne bubnuorexa [IOK
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4 no teme «Ilonyuenue u
cobupaHue BOA0po/a,
HU3y4YECHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42

MossipHbIii 00BEM Ta30B.

bu6mmoreka [IOK

§ 19. MosnsipHbiii

32
3axkoH ABorazipo https://m.edsoo.ru/ff0d542¢ | 00BEM razon
Boraucnenus o0bpEma, § 20. Pacuétel o
KOJIMYECTBA BEIIECTBA XUMHYECKUM
33 rasa 1o ero U3BeCTHOM bubmmorera [JOK ABHCHUSM
Y https://m.edsoo.ru/ff0d55a0 P
KOJIMYECTBY BEIIECTBA
U 00BEMY
Borancnenus o65EMoB
ra3oB [0 YPaBHEHHIO
34 €aKI[M1 Ha OCHOBE bubmorexa OK
peak . https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX
OTHOIIEHUI ra30B
duznyecKue u
35 XHMHYECKHE CBOMCTBA bubmorera [IOK
https://m.edsoo.ru/ff0d587a
BO/IbI
16 CocTaB OCHOBaHHIA. bubnuoreka [JOK
[TonsTHe 00 MHAUKATOpAX https://m.edsoo.ru/ff0d59¢2
Bona xak pactBopuTeb. § 21. Bona.
Hacelimennsie u OcHoBaHust
37 HEHACHIIICHHEIC bubmuoreka [JOK
pactBOpbl. MaccoBas https://m.edsoo.ru/ff0d5b40
JIOJIs BEILIECTBA B
pactBope
IIpakTtudeckas padora Ne § 22. PacTBOpBL.
bu6mmoreka [JOK
38 5 mo Teme MaccoBas noJist

«IIpurorosnenue

https://m.edsoo.ru/ff0d5eba

pPacTBOPEHHOTO
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pacTBOpOB C
ONPeACIIEHHON MacCOBOM
JIOJIEN paCTBOPEHHOIO
BEILIECTBA

BEILIECTBA
[IpakTnueckas
pabora Ne 6
«IIpuroroBienue
PacTBOpPOB C
ONpeaeIEHHON
MacCOBOH J1oyien
pPacTBOPEHHOTO
BEILIECTBA»

KonTponbHas pabota Ne2

39 no teMe «Kuciopon bubmorexa LOK
pOAL https://m.edsoo.ru/ff0d6342
Bonopoa. Boga»
§ 23. Oxcuabl, ux
OKCHIBI: COCTaB,
40 B ——— bu6moreka [IOK Kiaccuukanus u
’ https://m.edsoo.ru/ff0d664e XUMHYECKHE
HOMEHKJIaTypa .
CBOMCTBa
[Tonydyenue u § 25. Kucnotsl, ux
A1 XUMHUYECKHUE CBOMCTBA bubnuoreka [IOK KJaccu(uKanus u
KHMCIIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664e XUMHUYECKUE
aM(OTEpHBIX OKCHUIOB CBOMCTBa
§ 24. OcHoBaHus,
OcHOBaHHUsI: COCTaB, ux
42 Kiaccuukanuys bubmmorexa [IOK Kiaccuukanus u
H https:/m.edsoo.ru/ff0d67ca t
HOMEHKJIaTypa XUMHYECKUE
CBOMCTBA
[Tonydenue u § 24. OcHoBaHus,
. bubnuoreka [IOK
43 XAMHUYECKHAE CBOMCTBA HX

OCHOBaHUHN

https://m.edsoo.ru/ff0d67ca

maccmbnxaum{ u
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XUMHNYCCKHUC
CBOUCTBA

KwucmoTsr: cocras,

§ 25. Kucnmotsl, ux

bubmmoreka [JOK KJIaCCU(UKAIUS U
44 KJIacCH(pUKAIus,
https://m.edsoo.ru/ff0dfee2 XUMHYECKHE
HOMEHKJIaTypa N
CBOMCTBA
§ 25. Kucmotsl, ux
[Tonydyenue u
. bubnuorexa [JOK KJIacCU(pUKaIuUs U
45 XUMHYECKHUE CBOMCTBA
https://m.edsoo.ru/ff0dfee2 XUMHYECKHE
KHCJIOT N
CBOMCTBA
Conu (cpemuue): § 26. Comm, ux
46 HOMEHKJIaTypa, CIIOCOOBI bubnuorexa [JOK KJaccu(uKanus u
MOJIyYCHUS, XHMUYECKHAE https://m.edsoo.ru/00ad9474 | XxuMHUYECKHE
CBOICTBA CBOMCTBA
[IpakTnueckas
[IpakTuueckas padora No pabota Ne 7.
6. Pemenue Pemenue
SKCIIEPUMEHTAIBHBIX AKCIEPUMEHTAIbH
47 3a7a4 10 TEME Eubmiorexa HOK BIX 3a7a4 10 TEME
https://m.edsoo.ru/00ad9b7¢
«OCHOBHBIE KIIACCHI «OcHOBHBIE
HEOPraHUYECKUX KJIACCBI
COCIMHEHUIN HEOPraHUYECKUX
COEIUHEHUI
§ 27.
I'enetnueckas cBs3b I'enernueckas
43 MEXy KIaccamu bubmuoreka [JOK CBSA3b MEXIY
HEOPraHUYECKUX https://m.edsoo.ru/00ad9a50 | kiaccamu
COCMHEHUMN HEOPraHUYECKHX

COeqUHEHUN



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

O0600111EH1E U

bubmuoreka [IOK

BrIBOJZIBI K IJ1aBE

49 .
CcHCTeMaTHu3alus 3HaHuH https://m.edsoo0.ru/00ad9¢b2 | 3. c. 121
KontponsHas padora Ne3
o teme "OCHOBHEBIE bu6mmoreka [IOK
50
KJIACChI HEOPTAaHUYECKHUX https://m.edsoo.ru/00ad9ela
coeauHeHM"
28.
[IepBble ONBITKH 3
EcrecTBennsnIie
KJaccuukanuu 8
bubnuorexa [JOK ceMencTBa
51 XMMHUYECKHUX DJIEMEHTOB.
https://m.edsoo.ru/00ad9ffa XUMHUYECKUX
[TonsTHE O rpynmax
3JICMEHTOB.
CXOJTHBIX 2JICMEHTOB
AmdoTepHOCTD
. § 29. OTkphITHE
[Tepuonuueckuii 3aKOH U
[Tepuoanueckoro
[Tepuonnueckas cucrema bubnuoreka [IOK
52 3aKOHa
XUMHYECKHUX SJIEMEHTOB https://m.edsoo.ru/00ada52¢
JI.M1.MenaeneeBsl
. Y. MenneneeBa
M
§ 32.
[Tepuoanueckas
53 [Tepuonpl, rpymibl, bubmuoreka [JOK crhcTeMa
MTOATPYIIIIEI https://m.edsoo.ru/00ada52¢ | XHUMHUYECKUX
anemenToB ..
MenneneeBa
CtpoeHue aTOMOB. 30. OcHOBHBIE
54 Colcj:TaB aTOMHBIX S/I€ bubmmorexa [TOK SBC €HUS O
sep- https://m.edsoo.ru/00ada342 e
N3oTombl CTPOEHHUHU aToMa
CrpoeHue 37eKTPOHHBIX 31. Crpoenue
bu6mmoreka [JOK
55 000JI09eK aTOMOB JIEKTPOHHBIX

9JICMCHTOB

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

000JI04EK aTOMOB
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[Tepuoanueckoit CuCTEMBI
. 1. MenneneeBa

XapakTepucTuka
XUMUYECKOTO AIEMEHTA

§ 33.
XapakTepucTuka

bubnuoreka [JOK 3JIEMEHTA MO €r0
56 IO €T0 MOJIOKEHUIO B
. https://m.edsoo.ru/00ada824 | TONIOKEHHUIO B
[Tepuonnueckoil cucreme HepHOITIecKoil
. N. MenneneeBa
cUcTeMe
3HaueHue
[Iepnoanueckoro 3akoHa
57 JUISl pa3BUTHSI HAYKH U bubnuoreka [IOK
npaktuku. /1. U. https://m.edsoo.ru/00ada96e
MeHnneneeB — y4€HBIN,
MeJaror ¥ rpaXxJaHuH
DIIEKTPOOTPHULIATETHLHOCTD
58 aTOMOB XMMHYECKUX Bubnuorexa LIOK
https://m.edsoo.ru/00adaab8
3JIEMEHTOB
59 HonHas xumuueckas bu6mmorexa LIOK § 34. Monnas
CBS3b https://m.edsoo.ru/00adac34 | xuMHUYECKas CBSI3b
§ 36. KoanenTHas
60 KoBanentHas nonsipHas bubnuoreka [JOK HETIOJISIPHAs U
XAMUYECKas CBA3b https://m.edsoo.ru/00adaab8 | mnonspHas
XUMUYECKasl CBS3b
§ 36. KoBanienTHas
61 KoBanentHas HenonspHas bubnuoreka [IOK HENoJIsIpHas U
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9 | mnonspHas
XMUMHYECKas CBSI3b
62 o —— bubmuoreka [JOK § 38. CrenecHb

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

OKHUCJICHUSA
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§ 39.

OKUCIUTEIBHO-
63 BOCCTaHOBHUTEIIHHBIC 1 bubmorexa HOK OxucanTenbHO-
https://m.edsoo.ru/00adb076 | BOCCTAaHOBUTEILH
peakiuu
bI€ PEAKITNU
§ 39.
64 Oxucnurenu u | bubnuorexa [JOK OxucnuTenpHo-
BOCCTAaHOBUTEIN https://m.eds00.ru/00adb076 | BOCCTAaHOBUTEILH
bI€ PEaKITNU
KonTponbhas paborta Ne4
65 o reme «CtpoeHue | bubnuoreka [JOK
aToMa. XUMHUYecKas https://m.edsoo.ru/00adb486
CBSI3bY
Pe3epBHEBII YPOK.
66 O6og eHI/IeyE 1 bubmorera [IOK
B . https://m.edsoo.ru/00adb33c¢
cUCTEMATH3AIUS 3HAHUI
Pe3epBHEBII YPOK.
67 0 6o§ eHI/IeyE 1 bu6moreka [IOK
B § htps:/m.edsoo.ru/00ad9ch2
cUCTEMATU3AlUS 3HAHUI
PesepBHEBII YPOK.
68 0 6og eHI/IGYE 1 bu6mmoreka [JOK
B . https://m.edsoo.ru/ff0d61c6
cucTeMaTu3aus 3HaHUi
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KosnyecTBo yacoB DJIeKTPOHHBbIE Homep crpanun
N Tema ypoka KonTpoabnsbie | IlpakTHueckue Aara i ppossIe Merozirieckie pecypest
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoThI padoTsbI pecypest
[lepuoanueckuii § 10. OOmas
3aKOH. XapaKTEPUCTHKA
| [Tepuoanueckas | bubnuotexa [JOK HeMeTaJuIoB (¢. 56-58)
CUCTEMA XUMUYECKHUX https://m.edsoo.ru/00adb59%¢ | § 39. Bemectna (c.
anementoB /1. W. 204-207)
MenneneeBa
3aKOHOMEPHOCTH B § 39. Bemectna (c.
W3MEHEHUH CBOWCTB 204-206)
2 XUMHYECKHUX 1 bubmorera [IOK
https://m.edsoo.ru/00adb6b6
3JIEMEHTOB NEPBBIX
TpEX MEPUOJOB
Knaccudukanus n § 1. Kimaccudukanus
3 HOMEHKJIaTypa 1 bubnuoreka [JOK HEOPraHUYECKUX
HEOPraHUYECKUX https://m.edsoo.ru/00adb7¢2 | coeauHeHUN
BEILIECTB
Bupl xumuueckoit § 41. OcHOBBI
4 CBSI3U U TUIIBI 1 bu6mmnorexa LIOK HEOPraHU4eCcKOu
KPHUCTaJUIMYECKUX https://m.edsoo.ru/00adbac6 | xumuu
pelméToK
KonTponbHas pabota
5 Nel o teme ] 1

«IToBTOpEHUE U
yriayOneHne 3HaHUM



https://m.edsoo.ru/00adb59e
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OCHOBHBIX Pa3JIeJIOB
Kypca 8 Kiacca»

Knaccudukarus
XUMHWYCCKUX
peakuuii mo
pa3TAYHBIM
MpHU3HaKaM

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

§ 2. Knaccudukarnms
XUMHYECKUX PEAKIUN

[TonsaTHEe 0 ckopocTH
XUMHYECKON
peakuuu. [lonsatue o
TOMOTEHHBIX
reTEPOreHHbIX
peakumsx

bu6moreka [IOK
https://m.edsoo.ru/00adbe9a

§ 3. Ckopoctb
XUMHYECKUX PEAKIUM.
Karanmms

Ilonstue o
XAMHYECKOM
PaBHOBECHH.
DaKTOPHI, BIUSAIOIINEC
Ha CKOPOCTh
XHUMHYECKOHN
peaKiuu 1
MOJIOKEHHUE
XAMHUYECKOIO
paBHOBECHS

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c

§ 40. Xumuueckue
peakmuu (c. 210-211)

OKHCIIUTEILHO-
BOCCTAHOBUTEIILHEIE
peakuuu

bu6mmoreka [JOK
https://m.edsoo.ru/00adcade

10

Teopus
EKTPOIUTUIECKON
JTUCCOLMAINH.

bu6mmoreka [JOK
https://m.edsoo.ru/00adcd68

§ 4.
DNEeKTPOIUTUYECKAS
IUCCOLINAINS
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CunbHble ¥ ciadble
SIEKTPOIUTHI

11

HonHble ypaBHEHUS

bu6mmoreka [IOK

§ 5. OcHoBHBIC
MIOJIOKCHUS TSCOPUU

peakuui https://m.edsoo.ru/00add448 | 3IEKTPOTUTHUECKOMN
JTUCCOITHAITNH
XuMHUYecKue § 7. Xummdeckue

CBOMCTBA KUCJIOT U
OCHOBAHHUH B CBETE

bubmmoreka [{OK

CBOICBa OCHOBaHHH,
KaK JIEKTPOIUTOB

12 IIPEICTaBICHUN 00 https://m.edsoo.ru/00add5d8
BIEKTPOTUTUYECKON
JIACCOIHAITAN
XuMudeckue § 8. Xummueckue
CBOMCTBA COJICH B CBOMCTBA COJIEH, KaK
13 CBETE bubnuorexa LIOK JJIEKTPOIUTOB
MpeACTaBICHUI 00 https://m.edsoo.ru/00add8b2
ANEKTPOTUTUUECKON
JIACCOLHAIIN
14 ITonsarue o bu6mmoreka [JOK § 9. 'maponus coseit
TUPOJIU3E COJeH https://m.edsoo.ru/00add9d4
[TpakTrueckas padora
1.
O06006111eH1E U Pewmenue
15 CUCTEMaTH3aITUs bubmmorexa [JOK AKCIEPUMEHTATBHBIX
. https://m.edsoo.ru/00addd12
3HAHUH 3a7a4 1Mo TeMe
«OneKTponuTHIecKas
JIACCOLIMAITUS
16 [IpakTnueckas bubnuorexa [IOK ITpakTuyeckas padora

pabota Ne 1.

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

1.
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«Pemenne Pemenue
AKCIIEPUMEHTAIIbHBIX AKCIIEPUMEHTAIIbHBIX
3a/1a4 3a/1a4 10 TeMe
«INEKTPOTUTHYECKAS
JTIUCCOTTHAITUSY
KonTponbhas pabota
Neo2 1o Teme
«INEKTPOTUTHYECKAS
17 e — bubnuorexa [JOK
https://m.edsoo.ru/00addecO
XUMHUYECKUE
peakiuu B
pacTBopax»
Oo01mas § 10. O6mras
XapaKkTepuCcTUKa XapaKkTepUCTHUKa
13 rajJlOreHoB. bubnnoreka LIOK HEMETaJIIOB
XUMUYECKUe https://m.edsoo.ru/00addfe2
CBOMCTBA Ha
puMepe XJiopa
XJ1I0pOBOAOPOI. § 11. O6mras
Consnas Kucnora, XapaKkTepUCTHUKA
19 XMMHUYECKHE bubnunorexa LIOK rajJJoreHoOB
CBOMCTBA, https://m.edsoo.ru/00ade104
MOJTy4eHue,
MIPUMEHEHHE
[IpakTnueckas § 12.Coenunenus
pabota Ne 2 o Teme rajoreHoB
20 «Monyuenue bubnuoreka [IOK

COJISTHOM KHMCIIOTBHI,
n3ydeHue eé

https://m.edsoo.ru/00ade348
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CBOUCTBY

Briuucnenus no

[IpaxTrueckas padota

YPaBHEHUSAM 2 «M3ydeHne CBOWUCTB
21 XMMHUYECKHUX bubmuoreka [IOK COJITHOM KHMCIIOTBD)
peaKkuuii, €Ciii OJUH https://m.edsoo.ru/00ade488
W3 pEeareHToB JaH B
HN30BITKE
13. Oo0mias
Oomias 3
Eu 110K XapaKTEPUCTHKA
XapaKkTEPUCTHUKA HOIHOTEKA
22 p p asieMeHTOB VIA-
ayieMeHTOB VIA- https://m.edsoo.ru/00ade64a
TPYIIITBl —
TPYIIITBI
xanbKkoreHoB. Cepa
AJOTpOIHBIE § 14. CepoBogopon u
MOIUGUKAIIIN CEPBHI. CyJb(u b
Haxoxnenue cepbl u
23 e€ COeIMHCHUH B bubmorera [IOK
g https://m.edsoo.ru/00ade64a
MpUpPOJIE.
XuMuueckue
CBOICTBA CEpbI
CepoBojiopo, § 15. Kucnopoubie
CTpOCHHUE, COCAMHEHHUS CEPHI.
bubnuoreka [JOK " "
24 (dbuznveckue u KHUCJIOTHBIE O IU
https://m.edsoo.ru/00ade802
XUMUYECKHE c. 199
CBOMCTBa
Oxkcunpl cepsl. [TpakTrueckas pabota
Cepnas xuciora, 3. U3yuyeHue cBONCTB
25 ¢dusnyeckue u Bubmorexa LIOK CEpHOM
https://m.edsoo.ru/00adea28 p
XHUMHYECKHE KHCJIOTEI

CBOICTBA,
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IIPUMEHEHHE

XUMUYECKUE
peaxiuu, Jexaliue B
OCHOBE
IIPOMBIIIJIEHHOTO
croco0a Moyry4eHus

bubmmoreka [{OK

26 CEPHOU KHUCIIOTHI. https://m.edsoo.ru/00adec8a
XUMHYECKOE
3arpsi3HEHUE
OKpY>KaroIlei cpeapl
COCIMHEHUSIMU CEPBI
§ 27. Ilonyuenue
Breruncnenue BAKHEHIIINX
7 MacCOBOU JIOJIH bu6moreka [IOK XUMHYECCKHUX
BBIXOJIa TPOAYKTA https://m.edsoo.ru/00adec8a COeTUHEHUI
peakiuu HeMeTtauioB (c. 137-
139)
O061mas § 16. O6mras
XapaKTepUCTUKA XapaKTepUCTUKA
37eMEHTOB VA- 37eMEHTOB VA-
rpynmsl. A30T, BuGmiorexa LOK rpynmsl. A30T
28 PACHPOCTPAHEHAC B https://m.edsoo.ru/00adeea6
MPUpPOJIE,
(dbuznveckue u
XUMUYECKUE
CBOMCTBA
AMMHaK, ero § 17. Ammuaxk. Conu
29 ¢duznyeckue u bubmmorexa LIOK aMMOHUS

XHUMHUYCCKUC

https://m.edsoo.ru/00adf004
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CBOMCTBA, ITOJIyYEHUE
U IIpUMEHEHUE

[IpakTnueckas
pabota Ne 3 o Teme

[IpakTrueckas padota
4.

[Tonyyenne aMmmuaka u
W3yYECHHUE €r0 CBOMCTB

bubnunoreka IHOK 27. Ilonyuyenue
30 «ITonmyuenue 1 3 . Y
https://m.edsoo.ru/00adf180 Ba)KHESHUIIINX
aMMUaKa, u3ydeHue
. XAMHUYECKHAX
€ro CBOMCTB» .
COEIMHEHNIT
HeMeTauioB (c. 139-
140)
A3oTHasg KHcJoTa, eé § 18. Kucnopousie
31 ¢buznueckue u bubnuoreka [IOK COCAVHEHHUS a30Ta
XHUMHYECKUE https://m.edsoo.ru/00adf306
CBOMCTBA
Ucnonp3oBanue
HUTPATOB U COJICH
aMMOHMS B KaUeCTBE
MHHEPaJTbHBIX
3 I — bu6mmoreka [JOK
YAODPCHITH. https://m.eds00.ru/00adf518
XUMHYeCcKoe
3arps3HEHNE
OKpY>Karolen cpeJibl
COEIMHEHMUSIMH a30Ta
docoop. Oxenp § 19. ®ocdop u ero
33 ocdopa (V) u Bu6miorexa LIOK COE/IMHEHNUS]

docdopHas kuciora,
¢duznyeckue u

https://m.edsoo.ru/00adf68a
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XUMHUYCCKHUC
CBOMCTBA, ITOJIyYEHUE

Hcnonb3oBanue
¢docdaros B kauecTBe

§ 20. O6mast
XapaKTePUCTHKA

MHHEPaJIbHBIX aneMeHToB [VA-
34 yI0OpeHHiA. bubmmorexa [TOK TPYIIBL. YTIEpos
https://m.edsoo.ru/00adfc20
3arpsi3HeHue
MIPUPOTHOM CpEeIbI
dbocdaramu
Yraepon, § 21. Kucnopoubie
pacrnpocTpaHeHHUE B COEIMHEHMS yIiiepoa
35 MIpUPOJIE, bubnuoreka [IOK
¢buznueckue u https://m.edsoo.ru/00adfd9¢
XUMHUYECKHE
CBOMCTBa
Okcupel yriaepoaa, [TpakTruueckas pabora
ux GU3HYECKUE U 5. Ilonyuenue
XUMHUYECKHE YTJIEKUCIIOTO ra3a u
CBOMCTBA. M3Yy4YEHUE €ro CBOKCTB
36 DKOJIOTHYECKHUE bubmmorexa [TOK
https://m.edsoo.ru/00adfebe
poOIEMBI,
CBSI3aHHBIE C
OKCHJIOM YTJIepoJia
av)
37 VYronpHas KUCioTa u bubnuoreka [IOK § 22. YrneBoaopoisl
€€ colm https://m.edsoo.ru/00ae006¢
IIpaxkTrueckas § 23.
38 pabota Ne 4 o Teme bubmmorexa [IOK Kucnopoaconepxaniue
https://m.edsoo.ru/00ae027¢
"Ilonyuyenne OpraHUYECKUe



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

YTIEKUCIIOTO Ta3a.
KauecTBennas
peakius Ha
KapOoHaT-HOH"

COCIMHCHUA

[lepBonavanbHbIC § 22. YrneBoaopoas
MHOHATHS 00
39 OpPraHUYECKUX bubnuorexa [JOK
BEIIIeCTBaxX KakK O https://m.edsoo.ru/00ae054¢
COEIMHEHUAX
yriepona
§ 24. KpeMHuii u ero
40 Kpemuuii u ero bu6moreka [IOK COEIMHEHUSA
COCINMHEHUS https://m.edsoo.ru/00ac080a § 25. CunmukaTtHast
MIPOMBIIIIIICHHOCTh
JIa0. OnbITHL:
32. KaueCTBEHHBIC
peakiuu Ha
raJIOrT€HHUA-UOHBI
[IpakTuueckas .
33. B3auMOJEHCTBHUE
paborta Ne 5. .
CyJIb(PHIOB C COISTHOM
Pemenue N
KUCIIOTOH
AKCIIEPUMEHTAJIbHBIX bubnuoreka [JOK
41 34. xauecTBEHHAA

3a7a4 10 TEME
«Baxneimue
HEMETaJUTBl U UX
COETUHEHHUS

https://m.edsoo.ru/00ae0bf2

peaxius Ha cybdar-
HOH

35. onpeneneHue
Croco00B cOOMpaHus
aMMHaKa

37. XUMHAYECKUE
CBOMCTBA a30THOM



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

KHUCJIOTBI

39. uzyuenue
YCTOMYMBOCTH
YIOJIbHOM KHACIIOTHI
40. cpaBHEHHE CHUJIBI
YrOJIbHON 1
KPEMHHEBOMN KHUCIIOT

42

KonTponbHas pabota
Ne3 o Teme
«Baxnenmme
HEMETAJUIBI ¥ X
COEIMHEHHS

bu6moreka [IOK
https://m.eds00.ru/00ae0el 8

43

OOmas
XapaKkTepUCTUKA
XHUMHYECKHX
9JIEMEHTOB —
METaJIOB.
Merammmyeckas
CBSI3b U
MeTaIndecKas
KpHUCTaJUIMYECKas
peuéTKa.
dusznueckue
CBOMCTBa METAJJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00ael103¢e

§ 28. O6mras
XapaKTepPUCTHKA
METaJIOB

44

XHUMHUUYECKUE
CBOMCTBA METAJIJIOB.
ONEKTPOXUMHUYECKUN
pAL HAIPSKCHUN
METaJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00ael 156

§ 29. Xumuueckue
CBOICTBa METAJJIOB



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

OO6mrue crocoObl
MOJTYICHUS
MeTainioB. CINIaBEL
Breraucnenus no

bu6mmoreka [{OK

§ 36. Metabsl B
npupoge. Ilonsatue o
METaJUTypruu

45 aBHEHUSIM
yp https://m.edsoo.ru/00acl156
XUMHUYECKAX
peaKuuii, €ClIii OJIUH
W3 pEeareHTOB
COJICPKUT IPUMECH
§ 35. Koppo3zus
46 [TonsiTue o koppo3uu bubnuorexa [JOK METaJIIOB M CIIOCOOBI
METaNJIoOB https://m.edsoo.ru/00ael1278 | 3amIUTHI OT HEE
§ 30. O6mras
47 Illenoynbie MeTaIIIbI bubmorera [IOK XapaKTepUCTHKA
https://m.edsoo.ru/00ae14b2 p P
31eMeHTOB [A-rpynmbl
OKcuasl U
48 TUIPOKCHUIBI HATPUSI bubnmorexa [IOK
AP a p https://m.edsoo.ru/00ae14b2
M KaJIusg
§ 31. O6mras
Illenouno3emenbHbIC
49 METALILL — KL bu6mmoreka [JOK XapaKTEepUCTHUKA
N H https://m.edsoo.ru/00ael5e8 | snemenToB IIA-
1 MarHuu
IPYIIIbI
50 Baxneiimme bu6mmoreka [JOK
COCJIMHCHUS KaIbIUs https://m.edsoo.ru/00ael5e8
0O0001IeHE U BriBoa no teme 4
51 CUCTEMATHU3AIHA
3HAaHUU
52 JKécTkocTh BOIBI U bu6moreka [JOK § 32. KecTKocTh BOJIBI



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

CIIOCOOEI €€
yCTpaHEHUS

https://m.eds00.ru/00ae1886

U CIIOCOOEI €é
yCTpaHCHUS

[IpakTnueckas
pabota Ne 6 1o Teme

bu6mmoreka [IOK

[TpakTuyeckas padora
6.

53 I K&
eCTKOC,_TB BOAbLH https://m.edsoo.ru/00aelae8 eCTKOCTL,_BOHH "
METOBI € CIIOCOOEI €€
ycTpaHeHus" YCTpaHEHUS
33. AIIOMHAHHUH U €70
54 P — bubGnuoreka IIOK §
https://m.edsoo.ru/00aelc64 COCIUHCHUS
AMdoTepHbIe
55 CBOMCTBA OKCHIIA 1 bubmmorexa [OK
a https://m.edsoo.ru/00aelc64
TUIAPOKCH]IA
34. XKeneszo u ero
56 Keneso bubmmoreka LIOK N
https://m.edsoo.ru/00ae1d86 | coearMHEHUS
Oxcuppl,
57 TUJIPOKCHUJIBI U COJTH bubnuoreka [IOK
xenesa (II) u xxenesza https://m.edsoo.ru/00ae35e6
(IIT)
O06001IeHne 1
58 cCUCTEMaTU3aIU
3HAHUU
[IpakTrueckas [TpakTrueckas padora
pabota Ne 7. 7. Pewienue
Pemenne AKCIIEPUMEHTAIIbHBIX
59 9KCIEPUMEHTAIBHBIX bubnuoreka [IOK 3aJ1a4 110 TeMe

3a/Ja4 10 TeMe
«Baxneiue
METaJlJIbI U UX
COCIMHECHUS

https://m.edsoo.ru/00ae3de8

«Metamib»y



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

Breraucnenus no
YPaBHEHUSAM
XUMHUYECKIX
peaKkuuid, €CJii OJUH
W3 PEareHTOB JIaH B

60 H30BITKE HIIH bubmorexa HOK
https://m.eds00.ru/00ae1750
COJICPKUT TIPUMECH.
Brrunciaenus
MacCOBOM JIOTH
BBIX0/J1a TTPOTYKTa
peakiuu
O06o0menue u O06001IEeHE 10 TEME
61 CHCTEMaTH3aIIH
3HAHUM
KontponpHas padota
Ne4 o Teme
62 «Baxueimue
METaJIJIbl U UX
COCIUHEHHUS
BemectBa n Ponp xumuu B
63 MaTepuabl B bubnuoreka [JOK peleHnu
MOBCETHEBHOMN https://m.edsoo.ru/00ae3f50 HKOJIOTHYECKUX
JKM3HU YeJI0BEKa po0iem
Ponps xumuu B
XUMHUYECKOE
64 sarps3HeHHe bubnuoreka [IOK pelIeHnn
. https://m.edsoo.ru/00ae4270 HKOJIOTHYECKUX
OKpY’Karolllen cpebl
npobiem
65 Ponb xumuu B bubnuorexa [IOK be3onacHoe
pelLIeHnu https://m.edsoo.ru/00ae4270 | HUCHOJIB30BAHUE



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

9KOJIOTHYECKHUX BEILIECTB U
pooeM XUMHUYECKUX PEAKIIHiA
B ObITy. [lepBas
MIOMOIIIb TIPU
XUMHUYECKHX 05KOrax M
OTpaBIICHUSIX.

Pe3epBHbIil ypoK.

66 O06o0menue u | bubmmoreka [{OK
cUCTeMaTHu3aIus https://m.edsoo.ru/00ae0d0a
3HAHUMN

Pe3epBHBIil ypoK.

67 O06o0menue | bu6moreka [IOK
cUCTeMaTH3aIus https://m.edsoo.ru/00adb33¢c
3HAHUM

Pe3epBHBIil ypoK.

68 O6o0menue u | bubnuorexa [JOK
cHUCTEMaTHu3alus https://m.edsoo.ru/00ad9cb2
3HAHUH

OBIIEE KOJIMYECTBO
1 68 4 7

YACOB I10 ITIPOTPAMME
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