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HHOACHUTEJIbBHAA 3AIINCKA

[IporpamMma 1Mo XMMUM Ha YpPOBHE OCHOBHOTO 0OIIero o0Opa3oBaHHSl COCTaBJCHA Ha
OCHOBE TpeOOBaHMI K pe3yJabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelIbHON IMPOTpaMMBbl
OCHOBHOTO 00111ero oopazosanus, npeactaBieHHbIx B PI'OC 00O, a taxke Ha OCHOBE paboyeit
POrpaMMbl BOCITUTAHUS IIKOJBI M C YIETOM KOHIICTIIIMU TPENOJaBaHusl y4eOHOTO IMpeaMera
«XuMus» B o0Opa3oBaTesbHbIX opranuzanusx Poccuiickoit @eneparum.

[Iporpamma mo XuMUM AAaET TPEACTABICHHWE O LENSIX, OOIIEH CTpaTeruu OO0ydeHus,
BOCIIMTAHUS W pa3BUTHS OOYyJalOIUXCsS CpPEACTBAMHU Y4EOHOTO IMpPEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPEeIyCMaTPUBAET pacIpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAayeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YYCHUS XUMHUHU C YIETOM MEKIPEJIMETHBIX U BHYTPUIIPSIMETHBIX CBS3CH, JIOTHKH Yy9eOHOTO
mpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaromuXcs, ONMpeaesieT BOZMOXHOCTH IPEAMETa JUIs
peanu3anyu TpeOOBaHUI K pe3ylbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOorpamMMbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBAaHH K pe3yabTaTaM 00ydeHUS XUMUU
Ha YypPOBHE IeJe W3Yy4eHHUs TMpeaIMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITENIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUE XWUMHUHU CIYKHUT OCHOBOW i1 (DOPMHUPOBAHMSI MHUPOBO33PEHHUS OOYJaroIerocs,
€ro TIPE/ICTABJICHUH O MaTepUAIbHOM EIMHCTBE MHpPA, BAKHYIO POJb HTParoT (HopMupyemble
XAMUEH MPEICTaBICHHS O B3aMMOTIPEBPALICHHUSIX YHEPTUU U 00 DBOJIOIMU BEUIECTB B MIPUPOJIC,
0 TYTAX pPEHIeHHs TI00aTHHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS UYEIOBEYECTBA — CHIPHEBOA,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peanu3alil BO3MOXKHOCTEH [UIs caMOpa3BUTHS M (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYyHKIIMOHAIBHOI TPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMHUPOBAHUE MBIITUICHHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YyJaroIIuXcs,
HAaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHONl  JeATEeIbHOCTH,  OKCIEPUMEHTANbHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHabHOM 1A TENbHOCTH;

3HAKOMHUT CO CHNEeUM(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI I[EJIOCTHOTO
B3IJIs1a HA €IUHCTBO MPUPObI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B ((OPMUPOBAHUU
€CTECTBEHHO--HAYYHOH IPaMOTHOCTH 00yUYarOUINXCS;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBieHHs B OOy4EeHHUH XUMHUHU O0ECIeYMBAIOTCS CHEHU(PHUKON Comep:KaHus
y4eOHOro TmpeaMeTa, KOTOPBIA SIBISETCS TEJaroruuyeckd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOii HAYKH XUMUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOCHHE
00yUaIOUIUMUCS CHCTEMbI TIEpBOHAYATBHBIX MOHATHI XUMHUH, OCHOB HEOPraHMYECKON XUMUU H
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.

CtpykTypa cofepKaHusi MPOrpaMMbl IO XUMUHU cHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa k e€ mizyueHuro. Conep’kaHUE CKIIAJbIBACTCS U3 CUCTEMbI HMOHSATHH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYPHO OpPTaHM30BaHbI MO MPUHIUIY MOCIEAOBATEIHLHOIO Pa3BUTHA 3HAHWW HA OCHOBE
TEOPETUUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4YEeHHsI O CTPOSHHH aToOMa U XUMHUYECKOH CBSI3H;



— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE AMIMPUYECKH IIOJYYEHHBIX H
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIbHO OT OJHOTO YPOBHA K JIPyromy,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHHUS U TIOJyYEHHsI U3y4aeMbIX BELIECTB.

OcBoeHue mporpamMmbl IO XHMHUHU CIIOCOOCTBYET (DOPMUPOBAHHIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHUs B Hayke. M3ydyenne xumuu
MPOUCXOTUT C TPUBJICUYCHHEM 3HAHWH W3 paHee M3YYCHHBIX YYEOHBIX MPEAMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knaces» u «®usuka. 7 Kaacey.

[Ipu m3ydeHnn XUMHH TPOMCXOIUT (OPMHUPOBAHME 3HAHWN OCHOB XMMHUYECKOW HAYKH
Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOM NEATENbHOCTH 4YeNOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBON KyJabTyphl. 3ajaya Yy4eOHOTO TMpeAMeTa COCTOUT B
(hOpMHUPOBAHUM CHCTEMBbl XMMUYECKHX 3HAHMM — Ba)XKHEHIINMX (aKTOB, MOHATUN, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHHUH, JOCTYNHBIX 000OIIEHUH MHUPOBO33PEHUYECKOT0 XapakTepa, sA3bIKa
HayKH, B IPUOOILIEHNH K HAYYHBIM METOJIaM IMO3HAHMS MPH U3YyYECHUH BEIIECTB U XMMHUYECKUX
peakuuii, B GOpPMHUPOBAHUU M PA3BUTUU MMO3HABATEJIbHBIX YMEHUN M UX NIPUMEHEHUHU B y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUN MpaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBAMU B TOBCEIHEBHOM JKHU3HHU.

[Ipn u3ydeHHH XMMHUH Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)KHOE 3HAUEHHE
MPUOOPEHN TaKUe 1, KakK:

— (hopMHUPOBAHHE MHTEIUICKTYAJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSATEIbHOMY IPUHATUIO pEIIeHUH, CHOCOOHON ananTHUpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HamnpaBJEHHOCTh OOyYEHHsS Ha CHCTEMAaTHYECKOE TMPHUOOIICHHE OOyJalomuXcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHON  JIEATENBHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH,

— o0ecredyeHne YCIOBHUH, CIMOCOOCTBYIONIMX MPHUOOPETCHUIO OOYYArOIIUMUCS OIIbITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢opmupoBanue obmieil GQyHKIMOHATHHON U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
Yyclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIEr0 MHUpPA, HCIOJb3Yys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELUICHUH MpoOJieM B
MOBCEIHEBHOM JKU3HU U TPYAOBOM JEATEIHHOCTH;

— ¢opMupoBaHHE y 00YHAIOIINXCSI TYMAHUCTUYECKUX OTHOILLIEHUH, MOHUMAHUSI LIEHHOCTH
XMUMHYECKUX 3HAHWM JJisi BBIPAOOTKU SKOJOTHYECKU II€JIeCOO0Pa3HOr0 MOBEJIEHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE€ MOTHUBAMK K OOy4YeHHUIO, CIIOCOOHOCTE K CaMOKOHTPOIIO H
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUs OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOODPY MPOGUIIs ¥ HAIIPABJICHHOCTHU JallbHEHIIIET0 00YUeHHUS.

CBSI3b C PABOYEN ITPOT'PAMMOM BOCIIUTAHUSI IIKOJIBI

Peanmauml BOCIIMTATCJIBHOI'O ITIOTCHIIHMAJIAa ypOKOB XUMHUHN (ypO‘lHOP'I ACATCIbHOCTH,
ayJUTOPHBIX 3aHATUH B paMKax MAaKCHUMaJbHO JIOMMyCTUMOH  y4eOHOW  Harpysku)
npeaycMaTpUBacT:

- MAKCUMAJIBHOC HCIIOJIb30BAHUC BOCIIMTATCIIBHBIX BOSMO)I(HOCTCfI CO,Z[ep)KaHI/I}I yp0KOB
JJIA (I)OpMI/IpOBaHI/I}I y 06y‘{a}OH_[I/IXC$I pOCCI/IfICKI/IX TpaI[I/ILII/IOHHLIX ,[[yXOBHO-HpaBCTBeHHBIX u
COL[I/IOKyJ'ILTypHBIX I.ICHHOCTGf/i, pOCCHfICKOTO I/ICTOpI/IHCCKOl‘O CO3HAHUA Ha OCHOBC
I/ICTOpI/I‘{eCKOFO HpOCBeIHeHI/IH; HOI[60p COOTBeTCTByIOH_[ePO CO,Z[ep)KaHI/Iﬂ yp0KOB, SaIlaHHfI,
BCIIOMOTI'aTCJIbHBIX MaTepI/IaJ'IOB, HpOﬁHGMHBIX CI/ITyaLII/Iﬁ JJIA 06cy)K,[[eHI/II71;



- BKJIFOUEHHUE B COJIEP’)KAHNUE YPOKOB LIEJIEBBIX OPUEHTUPOB PE3YIbTATOB BOCIMTAHUS, UX
y4eT B ONPEEIICHUU BOCIIUTATENIbHBIX 3a/1a4 YPOKOB, 3aHATUI;

- BBIOOp METOJIOB, METOJMK, TEXHOJIOTHH, OKA3bIBAIOIIUX BOCIIMTATEILHOE BO3ACHCTBHUE
Ha JIMYHOCTb B COOTBETCTBUU C BOCIIMTATEJIbHBIM HJEAJIOM, LEIbI0 U 3aJayaMy BOCIMTAHUS,
LIEJIEBBIMU OPUEHTHPAMU PE3YJIbTaTOB BOCIMTAHUS; PEAlM3aLUI0 IPUOPUTETA BOCIUTAHUS B
y9e0HOU IeATEITHbHOCTH;

- IPUBJICYEHNE BHUMAHUS 00yJaroMUXCsl K HEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypOKax
NPEIMETOB, SBICHUA W COOBITHI, WHUIUHPOBAHWE OOCYXIECHUH, BBICKa3bIBAHUU CBOETO
MHEHUS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOUIEHHSI K HM3y4aeMbIM COOBITHSIM, SIBIICHUSIM,
JULam;

- IPUMEHEHHWE WHTEPaKTUBHBIX (opM yueOHONH pabOTBl — MHTEJUIEKTYaJbHBIX,
CTUMYJIMPYIOIIUX IO3HABATEJIbHYI0 MOTHBAILIMIO, WIPOBBIX METOJMK, AMCKYCCHUM, IaroIlux
BO3MOXHOCTb HPUOOPECTH OMNBIT BEJAEHMS] KOHCTPYKTUBHOIO JAMAJOra; TpynmnoBO paboThl,
KOTOpasi Y4YUT CTPOUTH OTHOIIEHHUS M JEMCTBOBATh B KOMAaHJE, CIOCOOCTBYET DPAa3BUTHUIO
KPUTHUYECKOTO MBIIIJICHUS;

- ToOYX/IeHHe OOydJaronuxcsi coOJt01aTh HOPMBI TIOBEICHUS, TMpaBuUiia OOIICHUS CO
CBEPCTHUKAMHM U TMEJarorudeckuMM paOOTHHKAMM, COOTBETCTBYIOUIME YKJIaay LIKOJBI,
YCTaHOBJICHUE U TIOJIEPKKY TOOPOKENATEIbHON aTMOC(EPHI;

- OpraHu3allii0 HACTaBHUYECTBA MOTUBHUPOBAHHBIX U JPYAUPOBAHHBIX OOYYaIOLIUXCS
HaJ HEYCHEeBaIOIMMU OJHOKJIACCHUKAaMH, B TOM 4YHCIE€ C OCOOBIMH 0O0pa3oBaTeIbHBIMU
MOTPEeOHOCTSAMH, JAOLIEro OOy4JaroUIMMCSl COLMANIbHO 3HAYUMBIA OMBIT COTPYAHHUYECTBA U
B3aMMHOM ITOMOIIIH;

- UHUIMUPOBAHUE M TOJACPKKY HCCIEAOBATEIbCKON AESITEIbHOCTH OO0YyJaromuxcs,
IUTAHUPOBAHUE U BBHINOJHEHHE WHIMBUAYAJIbHBIX U TPYIIOBBIX IMPOEKTOB BOCHUTATEIBHOM
HaIpPaBJIEHHOCTH.

Pe3ynbrarel eauHCcTBa yueOHOM M BOCIUTATENBHOM JEATEIHLHOCTH OTPAKEHbI B paszzelie
paboueil mporpammbl «JIMUHOCTHBIE PE3ylbTAThl U3yUeHUs y4yeOHOro npeaMera «XUMHs» Ha
YpPOBHE OCHOBHOTO 00IIIETO0 00pa30BaHUSI.

MECTO YYEBHOT O IIPEJIMETA «XUMUS» B YYUEBHOM I1JIAHE

B cucreme oOmero o6OpazoBanus «XuMHs» SBISETCS 00sS3aTeNbHBIM  y4eOHBIM
MpeIMeTOM, KOTOpBI BXOJIUT B COCTaB MpeAMeTHON obnactu «EcTtecTBeHHO-Hay4yHbIE
MIpEeIMETHD».

Cpoxk ocBoeHus paboueit mporpaMmsl: 8-9 Kinaccel, 2 rojaa

KonnuecTBo yacoB B yueOHOM IJ1aHE HA U3ydeHHe npeamMera (34 yueOHbIe HeIemn )

Kiacc KonnuecTBo yacos B Henemo | KoimuecTBo 4acoB B roj
8 Kimacc 2 68
9 knacc 2 68
Bcero 136




COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMHUUM B KM3HHM 4Ye€JIOBEKAa. XHUMHUS B CHUCTEME HayK. lTema u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJ1aX MOo3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI U MOJIEKYJbl. XUMHYECKHE 3JIeMEHTbl. CHUMBOJBI XMUMHYECKUX JJIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckass Qopmyna. BajgeHTHOCTH aTOMOB XHMHYECKHX O3JICMCHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJIsIpHAs
Macca. MaccoBast 10Jis1 XAMUUYECKOTO 3JIEMEHTA B COSMHEHUH.

KonnuectBo BemiectBa. Monbs. MonsipHasg macca. B3anMOCBsI3b KOJIMYECTBA, MacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COSTMHEHUH.

dusznueckue U XUMUYECKHUE SBICHUA. XHUMHYECKas peakius U e€ MpHU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUUYeCKUe ypaBHeHUsA. Kimaccupukanus XUMHYECKUX peaKIuit
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, MpaBWjiaMu pabOThI B JIAOOPATOPUH U TpHEMaMHU
oOparenus ¢ J1abopaTOpHBIM OO0OpPYIOBAHHEM, M3YYCHHE M ONHUCAHHE (PU3MUECKHX CBONCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIOTOM) sIBJICHUH, HAOII0IeHNE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus, pasioxkenue ruapokcuaa meau (II) mpu
HarpeBaHWU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Menu (II), m3ydeHume cmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJIEHUEe U OINHCaHUE
pEe3yNIbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Moenei MOJIeKy (IapoCTep>KHEBbIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — 31eMEHT M NMPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl MOJIydeHHs KUCIOpoJa B JlabopaTopuu U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoauduKaius
KHCIIOpO/Ia.

TermoBoit >PpdekT XUMHUYECKON peaKIuH, TEPMOXHMMHYECKHE YpPaBHEHHUS, 5K30- H
SHIOTEPMHUUYECKUE peaKiuH. TOMIUBO: Yrojdb M MeTaH. 3arps3HEHUE BO3/yXa, YCHIICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT M mpocroe BemiecTBO. HaxoxkaeHue BoOIOpoAa B MPHUPOJE,
(buznueckrue 1 XuMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotydeHus. KuciaoTsl u comnu.

MonspHblii 00bEM ra30B. Pacu€Tbl M0 XUMHUUECKUM YPaBHEHHSIM.

®dusnyeckue cBolicTBa Boabl. Bonma kak pactBoputens. PactBopbl. HacelllieHHbIE U
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi J0Jsi BEUIECTBAa B
pactBope. XumMudeckue cBoicTBa BoAbl. OcHOBaHUs. Ponb pacTBOpOB B MPHUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arpsA3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus Heopranumdecknx coeauHeHuid. Okcunpl. Knaccuduxamuss OKCHIOB:
cojyieoOpasyolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
oKkcuJ10B. DU3nyecKue U XUMHUYECKHUE CBOMCTBA OKCHIOB. [lomydueHre okcuaoB.



OcnoBanus. Krnaccupukanust OCHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknatypa kucnor. @uzndeckue 1 XMMUYECKUe
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknatypa coneil. ®dusnueckue u XumMuueckue cBoictBa cosiell. [lomyuenue
COJIEH.

['enernueckas cBs3b MEXKIY KJacCaMHU HEOPTraHUUECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIIPEJIEICHUE COAEpKaHUsI KUCIOpoJa B BO3/AyXe, M0JIydeHUE, COOMpaHue,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U INpEKpallleHUs ropeHus (mmoxkapa), 03HaKOMIJIEHHE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
M3y4YeHUEe CBOWCTB BOJOpojAa (TopeHue), B3aumojeiicTBue Bojopoaa ¢ okcugom memu (II)
(BO3MOXHO HMCIOJIb30BaHUE BUJIEOMATEPHANIOB), HAOM0IeHHEe 00pa3IlloB BEIIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHEe OCOOCHHOCTEH pacTBOPEHHS BEIIECTBC PA3JIMYHONW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), UCCIEe0BaHHe O0pa3l0B HEOPraHMUYECKHUX BELIECTB Pa3IUYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcunma meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C MeETaIaMH,
peakuuii HEeUTpalu3aluH, TMOJy4eHUEe HEpPACTBOPUMBIX OCHOBAHWUM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akon u Ilepunoanyeckasi cucreMa xumuueckux diementos JI. U.
MenpaesieeBa. CtpoeHne aToMoB. XUMHU4ecKas ¢BA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBple MOMBITKH KIAaCCH(PHUKAUU XUMHUYECKHUX »dieMeHToB. I[lonstne o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DneMeHTbI, KOTOpble 00pa3yroT aM(pOTepHbIE OKCHIIBI U THIPOKCH/IBI.

[lepmognueckuit 3akoH. Ilepumonnueckas cucrema xumuyeckux saeMeHtoB [[. .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIx suep. HW3otombl. OnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenneneeBa. XapakTepUCTHUKAa XHMHUYECKOTO 3JIEMEHTa IO €ro IOJIOKEHHIO B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIIMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO IpyHaM U MepruoIam.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoauueckoit CUCTEMBbI XUMHUECKHUX 3JIEMEHTOB
JUIs pa3BUTHS HayKu U nipakTuku. J[. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

XuMHuueckass  CBA3b. KoBanentnas  (momsipHass W HEMOJIApHAsi)  CBS3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp okucneHus. OKHCIMTEIBHO--BOCCTAHOBUTENBHBIE peakiuu. [Ipomeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oOpas3loB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUI (TOPEHHE, PEAKIIUU PA3JIOKEHUS, COCTUHEHHNS).

Mesicnpeomemmnuoie ceazu



Peanu3zanus MeXnpeIMeTHbIX CBA3EH MPU U3yYEHUU XMMHH B 8 KJIACCE OCYILECTBIISAETCS
Yepe3 HCIMOJb30BAHME KakK OOIIUX EeCTECTBEHHO--HAYYHBIX TMOHSATHH, TaK M TMOHSITHIA,
ABJIIIOINUXCA CUCTEMHBIMU UIA OTACIIBHBIX IMTPEAMCETOB €CCTCCTBCHHO--HAYUYHOT'O ITUKJIA.

OOmire ecTecTBEHHO--HAy4YHBIE TMOHATHSA: HAy4HBIH (DaKT, THIIOTE3a, TEOPHUs, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCHU(pHUKalus,  IMEePHOAMYHOCTh,  HAOIMIOACHHE,  DKCIICPUMEHT,
MOJCITUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHC.

®usuka: Marepus, aToM, OJJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKJIWJ, H30TOIIbI,
PaMOaKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUI 3apsi, BEIIECTBO, TeNO, O0BEM, arperaTHoe
COCTOAHUE BfIIECTBA, I'as, q)HSI/I‘IGCKI/Ie BCJIMYMHBI, CAUHUIBI U3MCPCHHA, KOCMOC, IIJIAHCTHI,
383151, ComHIIE.

buonorus: ¢porocunres, npxanue, ouocdepa.

l'eorpadus: armocdhepa, rumpocdepa, MHUHEpaAIbl, TOPHBIE TMOPOJBI, IOJE3HBIE
HCKOITaCMBbIC, TOIIJIMBO, BOJAHBIC PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKasl peakus

[Iepnognueckuit 3akoH. Ilepuonnueckas cucremMa XuMHUYecKHx sieMeHToB [J[. .
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHU CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX MNEPUOJAOB, Kalaus, KAIbLMS W HX COCJUHEHUN B COOTBETCTBUHM C
ITOJIOKEHHUEM 3JIEMEHTOB B [lepronueckoii cucreMe U CTPOEHHEM HX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOM CBA3H. THIBI KPUCTALIMYECKHX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM M BUJA XUMUYECKOU
CBS3U.

Knaccudukanus m HOMEHKIAaTypa HEOPTraHMYECKHUX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KIACCaM HEOPraHMYECKUX COCIMHEHUH, TeHETUYeCKas
CBSI3b HEOPraHUYECKUX BELICCTB.

Knaccugukanus XMMHUUYECKUX peaki 0 pa3IndHbIM IpU3HAKaM (II0 YUCILy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIIOBOMY 3(QQeKTy, MO H3MEHEHHUIO CTEleHEeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacTUIO KaTaiu3aropa). JK30- U
SHAOTEPMHUUYECKUE PEAKIIMM, TEPMOXUMHUUYECKUE YPABHEHUS.

ITonsitue o ckopoctu XUMHUYecKol peakuuu. [loHsTne 006 0OpaTUMBIX U HEOOpPATHMBIX
XMUMHUYECKUX peakiusax. [loHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsaTe o XxXumudeckoM paBHOBecHH. DaKTOpbl, BIMSAIOIIME HAa CKOPOCTb
XMMHMUYECKON PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMHU, SJIEKTPOHHBIN OanaHC OKUCIUTEIbHO-
BOCCTAaHOBUTEIbHON peakunu. COCTaBICHHE YPABHEHHMI OKHCIIHTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOA AIEKTPOHHOT0 OasaHca.

Teopus 37ME€KTPOIUTUUECKON AUCCOLMALMU. DIEKTPOIUTHI U HEIIEKTPONUTHL. KaTHoHBI,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CujabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun noHHOTO OOMeEHa. YCI0BUS NMPOTEKAHUS PEaKLUii MOHHOIO OOMEHa, HOJHbIE U
COKpAILEHHBIE MOHHBIE ypaBHEHMS peakuuil. CBOICTBA KUCIIOT, OCHOBaHMM M COJEW B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBeHHblE peaklIUU Ha HOHBL
[ToHATHE O THIPOIU3E CONEH.

Xumuueckuii IKcnepumennt .

03HAaKOMJIEHHE C MOJEISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON pEaKIUU OT BO3JACHCTBHS pa3IMYHBIX
(bakTOpOB, HCCIIEOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOIECCAa TUCCOLMALUN
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUS peakuuid MOHHOTO oOMeHa (oOpa3oBaHue



ocajKa, BBIJCICHHE Tra3a, o0pa3oBaHME BOJbI), ONBITOB, WIIIOCTPUPYIOUIUX IMPHUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHii (TOpeHUe, Peakiuu pasiokKeHUs, COCAMHEHUS),
pacro3HaBaHHE HEOPraHMYECKUMX BEUIECTB C IMOMOIIbI0 KAaueCTBEHHBIX pEaKIUil Ha HWOHBI,
pelieHne SKCIepUMEHTaIbHbIX 3a1a4.

HemeTtanibl 4 X coeTUHEHUS

OOmiass xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE
crerieHu okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHMCTBHE C METajulaMd, HEMETajlllaMu,
menoyamu).  Xijopoogopon. ComisHas KHCIOTa, XUMHYECKHE CBOWMCTBA, IOJIyY€HHUE,
npuMeHeHue. J[efcTBre Xjopa U XJI0pOBOIOPO/Ia HA OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
Y X HAXOXKACHUE B TIPHPO/IE.

OObmass xapakrepuctuka 3yeMeHTOB VIA-rpymmbl. OcOOE€HHOCTH CTpPOEHUsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (pu3HUYecKHe CBOWCTBA MPOCTHIX BEUIECTB —
KHUCIIOpO/ia M cepbl. AJUIOTPOIHbIE MOAU(DUKALIMK KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepol. CepoBojopoj, cTpoeHue, (U3MYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEJICTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KHCIOTa, QU3NYECKHE M XUMHUYECKHE CBOWMCTBA
(oOmme Kak NpPEeACTaBUTENs Kilacca KUCIOT M cnenuduyeckue). XUMHUECKHUE peakluy,
JeXalue B OCHOBE IMPOMBIIIJIEHHOTO croco0a MOoJdydeHHs cepHo KuciotTel. I[Ipumenenue
cepHoM KucioThl. Cou cepHOM KUCIOThI, KaYeCTBEHHAsl peakius Ha cyabgar-uoH. Haxoxaenue
ceppl U €€ COeAMHEHUH B TMpHUpoae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXalollel cpeJbl
COEIMHEHUSIMU cephl (KUCIOTHBIE NOXKIM, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MPEOTBPAIIICHHS.

OOmiast xapakTepucThka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacmpocTpaHeHHWe B Mpupoae, Gusnueckue u
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkne u XUMHIECKHE
CBOMCTBa, MoyueHue u npumeHeHne. Coiu aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIyuyeHUe,
¢bu3uYecKkne W XHUMHYECKHE CBOMCTBAa (0OIIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoapb3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAIbHBIX
ynoOpeHuii. XuMuueckoe 3arpsisHeHHe OKpYXKarolleil cpeibl COeTUHEHUSIMHU a30Ta (KUCIOTHBIE
JOXH, 3arps3HEHHE BO3.yXa, MOYBbI U BOA0EMOB). Docdop, amioTponHbie MOAUPHUKAIII
docdopa, busnyeckue u xumudeckue cpoiictBa. Oxcua dochopa (V) u dhochopHas kuciora,
¢dusznueckue M XUMHUYECKHE CBOMCTBa, moiiydeHue. Mcmonp3oBanue ¢ocdaroB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

O6mras xapaktepuctuka 3jeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUsS. YTJIepo/i, alUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre 1 XUMHIECKrue cBoicTBa. Ancopouus. KpyroBopot yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKHe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyUeHUE U MPUMEHEHHE. DKOJIOTHYeCcKre MpoOieMbl, cBsi3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTEe3a II00ATBbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIN 3QQekT. YroyibHas KHUCIOTa U €&
conu, X (pu3MUeckrue W XUMHUYECKHE CBOWMCTBA, IMONyueHHUE U HpuMeHeHue. KadecTBeHHas
peakuus Ha  kapOoHar-uoHbl. Mcmonb3oBanume  kapOOHaToB B OBITY, MEAMLUHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHble MOHATHA 00 OPraHMYECKMX BEIIECTBaX KaK O COCIUHEHHUSAX yriepoja
(MeraH, 5TaH, OSTHJIEH, aleTWIEeH, 3TaHOJ, TIJIMIEPHH, YKCycHas kuciaora). [IpupoaHbie
UCTOYHHUKH YIJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(PTb), MPOAYKTHI HUX IepepaboTKH
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [ToHATHE 0 OHOJIOTMYECKH Ba)KHBIX BEIECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B JKM3HHM YeloBeka. MarepuaibHOE €IUHCTBO
OpPraHUYeCcKUX U HEOPraHMUECKUX COEMHEHUH.

Kpemuuii, ero ¢usnuyeckne M XHMUYECKHE CBOWCTBA, MOJY4YEHHE U TPUMEHEHHE.
CoenuHenus kpeMHuss B mnpupoje. OOmme mnpencraBineHuss o6 okxcuge kpemuus (IV) u



KpeMHHEBOH kucnoTe. CHIIMKATBI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiime
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€3011aCHOTO MCIIOJIb30BAaHMS CTPOUTEIBHBIX MAaTEPUAIOB B TIOBCEAHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

n3yueHre o0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI, TPOBEICHUE
KAaueCTBEHHBIX pEaKUUil Ha XJIOPUI-UOHBl U HAOIIOJCHUE MPU3HAKOB MX MPOTEKaHMsI, OIbITHI,
oTpakaromme (U3NIECKUe U XUMUYECKHE CBOMCTBA TaJOTEHOB M HUX COCIMHEHUH (BO3MOMXHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIIGHHE C OO0pasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoOB), HaAONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTHI, U3y4EeHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, IIPOBEJICHHE KAaY€CTBEHHOM peakuMM Ha cyinb(arT-uoH W HaONIo/leHue IMpHu3HakKa eé
MIPOTEKAHUsI, O3HAKOMJIEHHE C (PU3NYECKMMM CBOWCTBaMH a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochopHBIX ynoOpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUA U ¢ocaT-uoOH M H3YYEHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI C MEAbI0 (BO3MOXHO
HCI0JIb30BAHME BHJIEOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTaUIMYECKUX PEMIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IpPOTHBOrasa, MojydyeHue, cOOMpaHue, pacro3HaBaHue
U U3yYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMui Ha KapOoHAT U
CIJIUKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIHeH
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIEHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmue
HEMETAIUIbI U UX COCTUHEHUSD.

MeTaJuibl B UX COCIMHEHUS

OOmiass XapakTepuCTHKa XUMHUYECKHX D3JIEMEHTOB — METaUIOB Ha OCHOBaHUHM UX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux aemeHToB . . MenaeneeBa u crpoeHus
atomoB. CTpoeHHE MeTauioB. MeTainyeckas CBA3b M METAJUIMYECKas KPHUCTAIIIMYECKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HaNpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTtaiioB. OOmue crnocoObl noixydeHus MeTaioB. [loHATHE O KOPpO3UU METaIOB,
OCHOBHBIE CTIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YYT'yH, TIOPAIIOMUHUN, OpOH3a) U
UX MMPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounsle MeTauIbl: MOJOKeHUE B [lepuoanyueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
. 1. MenpneneeBa, CTpOEHUE UX aTOMOB, HaXOXACHUE B Npupoae. Pu3nyeckue 1 XUMHYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kamus). OKCUIbl U TUAPOKCUIBI HATpHs U Kaius. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COETUHEHMUIA.

[[lenouHo3emenbHbIE METAUIbl MAarHui W Kajblui: moJiokeHue B [lepmoanueckoii
cucteMe xumuueckux siemeHToB [I. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHE B
npupoje. Pusnyeckue U XMMUYECKUE CBOMCTBA MarHus U Kajaplus. BaxkHelnme coequHeHus
KanpIus (OKCHII, TUIPOKCU], coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumudeckux snementos JI. .
MenneneeBa, CTpOEHHE aTroma, HaxoKJAeHHe B npupoje. dusnueckne U XUMHYECKUE CBOMCTBA
aIOMUHUS. AMGOTEpHbIE CBOICTBA OKCH/IA U THPOKCHU/IA ATFOMUHHUSL.

Kenezo: mnonoxenne B Ilepumonnueckoid cucreme xumuyeckux snemeHtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOXKIAeHUE B npupoje. Pusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcunbl u conu skene3a (II) m sxenmesa (III), mx cocras, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C OO0pas3llaMHd METaJUIOB M CIIABOB, UX (PU3MUECKUMH CBONCTBAaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0CcOOEHHOCTEH B3aUMOJEHCTBUS OKCH/IA KAJIBIUS U HAaTpUs ¢ BOJOM (BO3MOXKHO HCIOJIb30BAHUE



BHJIEOMATEpUAJIOB), HCCIIEJOBAHME CBOMCTB KECTKOW BOJIBI, IPOLECCA TOPEHUS JKele3a B
KHCIOpO/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pPEaKlMi HAa MOHBI: MarHus, KajlbliMs, aJIIOMUHUS, LKMHKa, xene3a (II) u xenesa
(IIT), menu (II), HaOnroeHne U OMMCAHME MPOLIECCOB OKPAIIMBAHUS IJIAMEHW MOHAMH HATpus,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJJIOMUHUS U THJIPOKCH]IA IMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 110
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPY:KaIOLIAs cpeaa

BemectBa u MaTepuaisl B IOBCEAHEBHOMN JKHU3HM 4eoBeKa. be3omacHoe ncolib30BaHue
BEIIECTB M XUMHYECKUX peakiuii B ObITy. [lepBas momoms Mpu XUMHYECKUX OXOTrax M
OTpaBJICHUSIX.

XuUMHYeCKOoe  3arpsA3HEHHE  OKpyXKarouleil  cpenpl  (TpenenbHas — JIOIMyCTHMast
KOHIIeHTpaius BemecTs, naiee — [1JIK). Pons xumun B pemeHnn S5K0JI0THYECKUX TPOOIIeM.

Xumuueckuit IKCnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIIOB, MTOJIMMEPHBIE MATEPHAIIbI).

Meosrcnpeomemmnwie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MpHU U3yYEeHUU XUMHH B 9 Kilacce OCYIIECTBISETCS
yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHH, TaK U TOHATHI,
SIBJISIFOIIUXCSI CHCTEMHBIMHU JUTSl OTAENBHBIX MPEIMETOB €CTECTBEHHO--HAyYHOTO IHKIIA.

OO0uiue ecTecTBEHHO-HAy4YHbIE TMOHATUSA: HAy4dHbIM (akT, rUmores3a, 3aKOH, TEOPHs,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepUOAMYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJENTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTHS, MaTepUaIIbI.

®usuka: Marepusi, aTOM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUA, H30TOIBI,
PaaMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUH 3apsi, M[POBOJHHMKH, MOJYIPOBOJHUKH,
TUDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAIMUECKas pemérka, CIUIaBbl, (U3UYECKHE BETUYMHBI,
€AVHULBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE€3/b1, COHIIE.

buonorust: porocunTes, apixanue, Ouocdepa, SIKOCUCTEMa, MUHEPAIbHBIC yI0OpEHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, INTATEIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE MOPOJIbI, IOJE3HbIC
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI IIO XUMHUHN HA YPOBHE OCHOBHOI'O OBHIET'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JIMIHOCTHBIE Pe3yJbTaThl OCBOCHHSI ITPOTPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs TOCTHTAIOTCS B X0Ji¢ OOyUeHUs] XUMUU B CIUHCTBE
y49eOHOW W BOCIHUTATECIILHON JEATCIILHOCTH B COOTBETCTBHHM C TPAJAULIUOHHBIMHU POCCHUCKHMMH COIMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPUHATHIMU B OOIIECTBE MpPaBHJIAMH W HOPMAMH TIOBEICHUS U CIIOCOOCTBYIOT IpOIecCaM CaMOTIO3HAHUS,
CaMOPA3BUTHSI U COITUATM3AINNA O0YIArOIITUXCS.

JIMYHOCTHBIE PE3YNIBTATHl OTPAXKAIOT TOTOBHOCTh 00YYAIOIIUXCSl PYKOBOJCTBOBATHCSA CHCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIUMA
Y pacIIMpPEHHE OTBITA IEATETLHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1)naTpuoTH4YeCKOro BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIICHHWS K OTEUYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY M HAy4YHOMY HACJEIUI0, TMOHUMAHHs 3HAYCHUS
XUMUYECKON HAayKH B JKW3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOW MH(POpPMAIMEH O MEPEAOBBIX JOCTHKEHUAX U
OTKPBITUSIX MUPOBOM M OTEYECTBEHHON XHMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOHCTBE MHpa U 0OIIECTBa;

2)rpaxkIaHCKOro BOCIIUTAHMSA:

MPEACTABJICHUS O COMAIBHBIX HOPMax M MPaBUiIaX MEXJIMYHOCTHBIX OTHOIICHHUH B KOJIJIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH
B OOINECTBEHHO TIOJIE3HOM, Y4eOHO-MCCIIENOBATEILCKONW, TBOPUECKOW W JAPYrUX BHUJAX JACATEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3zHOU
COBMECTHOM JN€ATEIbHOCTU TPHU BHITIOJHEHUN Y4e€OHBIX, MMO3HABATEIbHBIX 3a/1a4, BBIMOJHEHHMH XUMUYECKHX AKCIEPUMEHTOB, CO3JaHHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUSI K B3aMMOIOHMMAHUIO U B3aMMOIIOMOIIU B IPOIECCe 3TOM yueOHOM AeATeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE NOBEJCHUE U MOCTYNKN CBOUX TOBAPHILEH C O3ULIUHA HPABCTBEHHBIX U IMIPABOBBIX HOPM C YY4ETOM OCO3HAHUS MOCIEACTBUN MTOCTYIKOB;

3)eHHOCTH HAYYHOT'0 MO3HAHMS .

MHPOBO33PEHUYECKHE MTPEICTABIICHHS O BEUIECTBE U XUMHUYECKOW pEaKIMU, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U COCTaBIISIIOLIUE OCHOBY JJISi TOHMMAHHUS CYIIHOCTH HAyYHOW KapTHHBI MHUpA, MPEICTaBJICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS
MIPUPO/IbI, B3aUMOCBSI35X YEJIOBEKA C IPUPOIHOM CPeIoil, O POJIM XUMHUH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

M03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IMOJIyY€HHWE HOBBIX 3HAHHUM MO XMUMHH, HEOOXOIUMbIE JJIsi OOBSICHEHHsS HaONI0/IaeMBbIX
MIPOLIECCOB U SIBIICHUM, MO3HABATEIbHOM, HH()OPMAIIMOHHON U YUTATEIbCKOM KyIbTYphl, B TOM YHUCIIE HAaBBHIKOB CAMOCTOSITEIIbLHON PabOTHI C
y4eOHBIMU TEKCTAMU, CIIPABOYHOM JTUTEPATypOil, JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOY4YeHHMIO M TO3HAHMIO, JIO0O03HATEIBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K €aMOOOpPa30BaHUIO, IMPOEKTHOH U
HCCIIeIOBATENIbCKON AEITETbHOCTH, K 0CO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M YPOBHS OOyueHUS B AajbHEHIIEeM;

4)¢opMupoBaHNs KYJIbTYPHI 310POBbA:

OCO3HAHHE IIEHHOCTH U3HHU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3JOPOBBIA 00pa3 >KU3HU, OCO3HAHHE
MOCJICJICTBUI W HETPHUSITHE BPEAHBIX MPUBBIUEK (YHMOTPEONEHUS alKOTOJsI, HAPKOTHUKOB, KYpEHHUs), HEOOXOIUMOCTH COONIOACHUS TpPaBUI
0€30MacHOCTH MPH OOpaIIeHHH ¢ XUMUYECKUMU BEIIECTBAMH B OBITY U peabHOM JKU3HH;

5)TpyaoBOro BOCIUTAHUA:



WHTEpPEC K NPAKTHUYECKOMY H3y4CHHIO Mpodeccuid W Tpylda pa3IMdyHOro poJa, YBaXKEGHHE K TPYAy U pe3yiabTaTaM TPYAOBOU
NESTEILHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHS MPEJAMETHBIX 3HAHMM MO XMMHH, OCO3HAHHBIA BBHIOOpP WHIMBHUIYAJIIbHOM TPaeKTOpPUHU
MIPOJIOJDKEHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH, OONICCTBEHHBIX HHTEPECOB M TOTPEOHOCTEH,
YCIEHOH MPoQeCcCHOHATBHOMN ACITEIFHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJTAITHPOBATHCS B MPOPECCHOHATBHON CpeJIe;

6)3K0/10r14ecKOro BOCIUTAHUS:

9KOJIOTUYECKH IIeJIECO00pa3HOE OTHOIIEHUE K MPUPOJEC KaK MCTOYHHKY >KM3HM Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHMsI, TTOHMMAaHHUE
IIEHHOCTH 3JI0POBOTO M 0€30TIaCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY (DPU3UYECKOMY H TICUXUIECKOMY 370POBBIO,
OCO3HAHUE IIEHHOCTH COOJIIOJICHHS TIpaBUJI O€30IMMaCHOTO TMOBEIEHUsS Tpu paboTe C BEIIECTBAMH, a TAaKXKE€ B CUTYalMsX, YIPOXKAIOIIUX
3J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMS, TIOJIydaeMble TIPU U3YYCHHH XUMUH, JUIS PEIIEeHUs 3a7ad, CBS3aHHBIX C OKPY)KAroIIeH MpUupoaHON
CpelnoM, IS TIOBBIIIEHUS YPOBHS JKOJOTHMYECKOW KyJIbTYpPbl, OCO3HAHUS TJIOOAJIBHOTO XapaKTepa IKOJOTHYECKUX MpoOeM W MyTed ux
pELIEeHHS TOCPEICTBOM METOJIOB XMMHH, SKOJIOTMYECKOTO MBIIIUIEHUS, YMEHHS PYKOBOJICTBOBATHCS UM B MO3HABATEILHON, KOMMYHUKATUBHOMN
Y COLMAIBHOM MPaKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe meTanpeaMeTHBIX pe3yiIbTaTOB BBIJCISIOT 3HAYUMBIE Ul (POPMHUPOBAHMS MUPOBO33PEHUSI OOIIEHAYyYHbIE MTOHATHS (3aKOH,
TeOpHUs, MPUHIIMII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIIEPUMEHT U JIPYTOE€.), KOTOPhIE UCMHOJb3YIOTCA B €CTECTBEHHO-HAYYHBIX yUEOHBIX
mpeaMeTax U IMO3BOJISIIOT Ha OCHOBE 3HAHHMM M3 ATHX HpeaMeToB (OPMUPOBATh MPEACTABIECHUE O LIEJIOCTHOM HAydHOW KapTHHE MHUpa, U
YHUBEpCaJbHbIC YyueOHBbIC JeHCTBHs (TO3HABATEIbHBIE, KOMMYHUKATHBHBIC, PETYJISATHBHBIE), KOTOpbhIE oOecrmeunBaroT (OpMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY TJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOH eATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHHSI UCI0JIb30BATh MPUEMBI JIOTHYECKOTO MBIIUICHUS NP OCBOCHUU 3HAHHM: PACKPHIBATh CMBICT XUMUYECKUX MOHITUN (BBIICIATH
WX XapaKTepHbIE MPU3HAKU, YCTAHABINBATH B3aUMOCBS3b C JPYTUMU MOHITHUSIMHU ), UCTIOJIb30BATh MOHATHUS JJIsl OOBSICHEHHS OTAEIbHBIX (PaKTOB
U ABJICHUH, BBIOMPATh OCHOBAHUS U KPUTEPUHU JUTS KITacCU(DUKAIIMM XUMUYECKUX BELIECTB U XUMUYECKUX PEaKIMi, yCTaHABIMBATh MPUUYUHHO-
CIIEJICTBEHHBIC CBS3M MEXIY OOBEKTAaMHU H3Yy4€HUs, CTPOUTH JIOTHYECKHE pacCyaeHus (MHAYKTUBHBIE, IEAYKTUBHBIC, [0 aHAJIOTUH), JeNaTh
BBIBOJIbI M 3aKJTFOUCHUS;

yMEHHE TNPUMEHATh B TMpOIECCe TMO3HAHMUS TOHATUSA (IIPEIMETHbIE M METalpeIMETHbIE), CUMBOJHYECKHUE (3HAKOBBIC) MOJIENH,
UCIOJIb3yeMble B XUMHH, IPe0oOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XMMHH MOJEIbHBIE NPEICTABICHUS — XUMHUYECKHI 3HaK (CHMBOJ
JIIEMEHTA), XUMHuYecKas (opMmylla U ypaBHEHHE XUMHUYECKON peakiuu — MpU PElIeHUH yueOHO-MO3HABATENbHBIX 3aJad, C Y4ETOM STHX
MOJENBHBIX MPEICTaBICHUI BBISABIATH U XapaKTePH30BaTh CYHIECTBEHHbIE MPHU3HAKU M3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKUX PEAKIUH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHBIE CBSI3M W MPOTUBOPEUHUS B M3Yy4aeMbIX Mpolleccax H
SIBIICHUSIX.

ba3zoBble nccienoBare/bCcKue 1eHCTBUA:



YMEHHUE HCIOJIb30BaTh MOCTaBICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B KAYECTBE OCHOBHI Ui (DOPMHUPOBAHUS
THIIOTE3BI TI0 POBEPKE MPABUIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

nproOpeTeHre ONbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH U TPOBEICHUIO YUCHUYECKUX SKCIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XO/I0M
mporecca, CaMOCTOSITEIFbHO IPOTHO3UPOBATH €ro pe3yiabTar, (opMyIHpoBaTh 0OOOIIEHUS M BBIBOJIBI MO Pe3yJibTaTaM MPOBEAEHHOTO ONBITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MIPOJIENIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH WHPOPMAIMIO PA3TUYHBIX BUIOB U (POPM MpENCTABICHUS, MOIY4aeMYIO H3
Pa3HBIX UCTOYHHUKOB (HAYYHO-TIOMYJISIpHAs JIUTEPATypa XMMHUECKOTO COJIEP KaHMs, CIIPAaBOYHBIE TIOCOOUS, pecypchl HTepHeTa), KpUTHUECKU
OIICHUBATh MTPOTHBOPEUUBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE TMPUMEHSTh Pa3IMdHbIe METOJIbI M 3alPOCHI TP MOWCKEe U 0TOOpe MH(OPMAIMK M COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX
JUISL  BBITIOJIHEHHS YYEOHBIX U TIO3HABATEIBHBIX 3a/a4 OTPEACIEHHOTO THIIA, IPHOOPETEHHUE OIbBITa B O0JACTH HCIOJIB30BAHHS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHA, OBJAJEHHE KyJIbTYPOW aKTHBHOTO HCIOJB30BAHUS PA3IMYHBIX TOWUCKOBBIX CHCTEM,
CaMOCTOSITEIIEHO BBIOMpATh ONTUMANBHYI0 (GOpMY TpeAcTaBICHUs WHPOPMAWK M WUIIOCTPHPOBATH pEIIaeMble 3a/laud HECIOKHBIMU
cXeMaMu, AuarpaMMaMHu, ApyrumMu popMaMu rpaduky U ©X KOMOHMHALUSAMY;

YMEHHE WCIIOJIb30BaTh W aHAJIM3UPOBATh B TIpollecce YUEOHOH W HMCCIIENOBATEIBCKOW JAEATEIIFHOCTH HMH()OPMAIMIO O BIMSHUH
MIPOMBIIIIICHHOCTH, CETLCKOTO XO3S1CTBA M TPAHCTIOPTA HA COCTOSIHAE OKPYKAFOIIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUSA:

yMEHHUs 3aJaBaTh BOMPOCH (B Xxojae auayiora W (WiIM) AUCKYCCHU) IO CYIIECTBY OOCYXTaeMoil TeMbl, (OpMyIHpPOBATH CBOHU
MPeI0KEHUSI OTHOCUTEIBHO BHITIOJHEHUS MPEASIOKEHHOM 3a/1a4H;

YMEHHSI TPEJCTABIATH IOJIYYEHHbIE pEe3yNbTaThl MO3HABATENbHON JEATEIbHOCTH B YCTHBIX M THCHMEHHBIX TEKCTaX; JeNaTh
MPE3EHTAINIO PE3YJAbTATOB BBIMIOJHEHUS XMMHUYECKOTO 3KCIepuMeHTa (11abopaTOpHOTO OMbITa, JIaOOpaTOPHONW PAaOOTHI MO HCCIETOBAHHUIO
CBOMCTB BEIIIECTB, YUeOHOTO ITPOCKTA);

YMEHHSI y4eOHOrO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATENBHOM M HCCIEAOBATEILCKOM AEATEIBHOCTH MpPH
pELIeHUH BO3HUKAIOIINX MPOOJieM Ha OCHOBE yuéTa 00X HHTEPECOB U COTJIACOBAHUS MO3UIUHN (00CYXIeHUsI, 0OMEH MHEHUSAMH, «MO3TOBbBIE
HITYPMBI», KOOPJIMHAIMS COBMECTHBIX JIEHCTBUM, ONpe/IeJIeHIEe KPUTEPHUEB 110 OLIEHKE KAYeCTBA BBIIOJIHEHHOM pabOThI U APYTHUE).

PeryisiTuBHbIE YHMBepcaJIbHbIe YueOHbIe eliCTBUS:

YMEHHE CaMOCTOSITEIbHO OMPENENATh IENU JEATEIIbHOCTH, IUIAHUPOBATh, OCYHIECTBISATh, KOHTPOJIUPOBATH M MPH HEOOXOIUMOCTU
KOPPEKTUPOBaTh CBOIO JESATEIBHOCTh, BbIOMpaTh Haubosee HPQPEeKTUBHBIE CHOCOOBI pelleHrs Y4eOHbIX M TO3HABaTENIbHBIX 3ajad,
CaMOCTOSITENIBHO COCTaBIISATh WJIM KOPPEKTUPOBAThH IMPEAJIOKEHHBIM aNrOpUTM JIEHCTBUN IMPHU BBINOJIHEHUU 3a/laHUN C Y4E€TOM MOTYyYCHHS
HOBBIX 3HAHUI 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIHMIX, OIIEHMBATh COOTBETCTBUE IMOJYUYEHHOTO pe3ylbTaTa 3asBICHHOM IeiH,
YMEHHE UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEATIaraeéMble B YCIIOBUHU 3aJaHH.

INPEIMETHBIE PE3YJIBTATbBI



B cocTtaBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00S3aTENBHOTO COJICP)KAHUS, YCTAHOBICHHOTO JaHHOW paboueil mporpaMMoid,
BBIICTISIIOT: OCBOCHHBIE OOYYAIONIMMHKCS HAaydyHbIC 3HAHUS, YMCHHSI M CIIOCOOBI JEHCTBUH, crnenuduueckue s MpeIMeTHOW o0macTw
«XUMHUSD», BUIBI ISATSIBHOCTH TI0 IMOJTYYCHHUI0 HOBOTO 3HAHHMSI, €T0 HHTEPIPETAIIMH, IPe0Opa30BaAHUIO U MPUMEHCHHIO B Pa3IMYHBIX YUCOHBIX
Y HOBBIX CUTYAIIHSIX.

K konimy oOy4yeHust B 8 kjacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YpOBHE OyIyT OTpakaTh COPMHUPOBAHHOCTH Y OOyUAIONTUXCS
YMEHUN:

® pAacCKpbhIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHSATHHA: aTOM, MOJICKYJIa, XUMUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, cMeCh (OJHOPOJHAS W HEOIHOPOJHAs), BaJICHTHOCTh, OTHOCHTEIbHAS aTOMHAsi W MOJIEKYJISIpHas Macca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJIIpHAsi Macca, MaccoBasi JIOJII XHMHYECKOTO 3J€MEHTa B COCIMHEHUH, MOJIIPHBIM OOBEM, OKCHJ, KUCIOTa, OCHOBAaHHUE, COJb,
AJIEKTPOOTPHUIIATEILHOCTD, CTCTICHh OKHCIICHHS, XUMUYECKasl peaKIlus, KIIAaCCU(PUKAIIUS PEaKIUi: PEAKINH COSAMHCHUS, PEAKITUU PA3JIOKCHUS,
peaknuy 3aMeleHusl, peakiui oOMeHa, 3K30- M dHJOTEPMHUUYECKHE PEaKIUH, TeIUIOBOM APQEKT peakiuu, Sapo aToMma, HIEKTPOHHBIN CIOH
aToOMa, aTOMHas OpOWTallb, PaJlyC aToMa, XUMHUYECKas CBS3b, MOJIAPHAS M HEIOJISIpHAs KOBAJICHTHAS CBS3b, MOHHAS CBs3b, MOH, KATHOH,
aHWMOH, PAaCTBOP, MaccoBast IOJIS BeleCcTBa (TIPOIIEHTHAsI KOHIICHTPAIINSI) B PaCTBOPE;

® JULTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHWYECKHX IOHATHH W TPUMEHATh OTH IOHITHS TPH ONUCAHWHM BEHIECTB M HUX
MIpEBpAICHU;

® JCIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JUTSI COCTABJICHHS (POPMYIT BEIIECTB U YPABHCHUI XHMHYCCKHX PEaKIIHIA;

® OMpeAeNnsaTh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COCIUHEHUSX, CTEIICHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCAMHECHUSX,
MIPUHA/IJIEKHOCTh BEIIECTB K ONpeAeNEHHOMY Kiaccy coelMHeHuM mo dopmysiaaMm, BUJ XUMHUYECKOM CBsI3M (KOBaJEHTHass M HOHHas) B
HEOPraHUYECKUX COCAMHECHUSIX;

e packpbiBaTh cMbich [lepuogmyeckoro 3akona J[. M. MeHneneeBa: AE€MOHCTpUPOBATh MOHUMaHUE MEPUOAUYECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT MX MojoxeHus B [lepuonndeckoil cucreme, 3aKOHOB COXpaHEHHsI MacChl BEILIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yYeHUs, 3aKOHa ABOTraipo;

® ONHCHIBATH M XapakTepu3oBaTh TabnuuyHyio (opmy Ileproguueckoil CHUCTEMBl XUMHYECKHUX ODJIEMEHTOB: pas3inyarh IMOHSATHS
«rnaBHasi moarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)y», Maneie U OOJbIINE MEPHOJIBI, COOTHOCUTH 0003HAUEHUs, KOTOPbIE
umetorcs B tabnuue «llepuoanueckas cuctema xumuueckux sneMeHToB J[. M. MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsi sAApa, 00IIee YHCIIO JIEKTPOHOB U paclpeeNeHUE UX MO AJIEKTPOHHBIM CIIOSIM);

e KiaccupUIMPOBATH XUMHUECKUE SJIEMEHThI, HEOPraHMUECKHE BEIIeCTBA, XMMHUECKHUE peaknuu (10 YHUCIY U COCTaBY yYacTBYIOIIUX
B PEAKIMU BEIIECTB, IO TEIIOBOMY P heKTy);

® XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA BELIECTB PA3IMUHBIX KJIACCOB, MOATBEPXKAasi OMUCAHUE MPUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaAKIIHIA;

® TIPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX KA4eCTBEHHOTO COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX
MIpEeBpAIIEHUI B PA3TUYHBIX YCIOBUSIX;

® BBLIUKCIATH OTHOCUTEIHHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO JIOJIF0 XUMHUYECKOTO dJeMEHTa 1o (opMmyne
COEIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MTPOBOJAUTH PACUETHI M0 YPABHEHUIO XUMUYECKOM PEaKIn;



® IMPUMEHATH OCHOBHBIC OINEPALMU MBICIUTEIBHON NEATENbHOCTH — aHaJM3 M CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTEMaTH3AallHuIoO,
Knaccn(bmcaumo, BBIABJICHUC NMPHUYUHHO--CJIICACTBCHHBIX CBsI3EH — AJI1 U3YUYCHUA CBOMCTB BCIICCTB U XUMHUYCCKUX peaKuHﬁ, CCTCCTBCHHO-
Hay4yHbl€ METO/1bl I03HAHUS — HAOII0IEHNE, U3MEPEHHE, MOIETUPOBAHUE, SKCIIEPUMEHT (peasibHbIM U MBICICHHBIN);

e ClIeZ0BaTh NPABMJIAM IIOJIb30BAHUSA XUMHUYECKOH MOCYHOi M 71a00paTopHBIM 00OpYyHOBaHMEM, a TAKXKE IpaBHiIaM OOpaIIeHHs C
BCIICCTBAMU B COOTBETCTBUHU C HHCTPYKIHUAMHU 110 BBIIIOJHCHUIO J1a60paT0prlx XUMHUYCCKHUX OIIBITOB II0 IOJYUCHHUIO H C06I/IpaHI/IIO
ra3o00pa3HbIX BEIIECTB (BOJOPOJAA U KHCIOPOJa), IPUTOTOBICHUIO PACTBOPOB C ONPENEIEHHON MaccOBON J0JIeH pacTBOPEHHOTO BEIECTBA,
TUTAHUPOBATH U IPOBOJUTH XMMUYECKHE IKCTIEPUMEHTHI 110 PACTIO3HABAHHUIO PACTBOPOB IIEJIOUEH M KUCIIOT C TOMOIIBIO HHANKATOPOB (JIAKMYC,
(beHnondranen, METUIOPAHXK U JIpYyTHE).

K xoniy oOyuenust B 9 kiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YpOBHE OYyIyT OTpaxkaTh CHOPMUPOBAHHOCTH Y OOYUArOITUXCS
YMEHUN:

® DPACKpBIBATH CMBICII OCHOBHBIX XWMHYCCKHUX HOHATUH: XUMHYECKUU 3JICMEHT, aTOM, MOJICKYJIa, WOH, KAaTHMOH, aHHOH, IIPOCTOC
BEI[ECTBO, CJIOXHOE BEIMIECTBO, BAJCHTHOCTH, 3JICKTPOOTPHUIATEIIEHOCTD, CTEIICHh OKHCIICHUS, XMUMHYECKas PEaKIus, XUMUYeCcKass CBS3b,
TeT10BO#M A((PEeKT peaknuu, MOJb, MOJSIPHBIN 00BEM, pacTBOP, AJIEKTPOIUTHI, HEDJIEKTPOJHTHI, IIEKTPOIUTHUYECKAS TUCCOIMAIINS, PEAKITUN
MOHHOT'O 0OMEHA, KaTaIn3aTop, XUMUIECKOe PaBHOBECHE, 00paTUMBbIC H HEOOpATHMBIE PEaKIIHH, OKHCITUTEILHO-BOCCTAHOBUTEILHBIC PEAKITHH,
OKHUCJIUTETh, BOCCTAHOBHTEb, OKWUCICHHEC W BOCCTAHOBJICHWE, AJUIOTPOIHUSA, aM(pOTEPHOCTh, XUMHUYECKas CBsj3b (KOBAJICHTHAs, HOHHA,
MeTain4yeckasi), KpHUCTaJUIMYecKas pemérka, KOppo3us METajioB, CIUIaBbI, CKOPOCTh XHMHUYECKOH pEaKIHH, MpEeNelbHO IOIMyCTHUMAast
koHueHtpanus [1/IK Bemectna;

® JULTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX MOHSATHH M NPUMEHATh ATH MOHITHS MPH ONUCAHUM BEUIECTB M HUX
MpEBpAILICHU;

® JCMOJIb30BaTh XUMUYECKYIO CHMBOJIUKY Ul COCTaBJICHUS (POPMYII BEIIECTB U YPaBHEHUI XUMHUECKHUX PEaKInii;

® OMpeAeNsiTh BAJICHTHOCTh U CTENEHb OKHUCIEHHS XMMHUYECKUX 3JE€MEHTOB B COCAMHEHUSX PA3IMYHOTIO COCTaBa, MPUHAJICKHOCTD
BEIIECTB K OMNpeAeNEHHOMY Kjaccy COEAMHEHUU Mo QopmynaM, BUA XUMUYECKOW CBs3M (KOBaJCHTHasl, HOHHAs, MeTa/IM4yeckas) B
HEOPraHMYECKUX COCAMHEHMSIX, 3apsii HOHA M0 XUMHUYECKOU (opMylie, XapakTep Cpelbl B BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIUHEHMIA,
THUI KPUCTAIIMYECKON pelIETKN KOHKPETHOTO BEIIECTBA;

e packpeiBaTh cMbicn [lepuogmueckoro 3akona J[. WM. MenneneeBa M JAEMOHCTPUPOBATH €ro TMOHHMAaHUE: OMKCHIBATH U
XapakTepu3oBaTh TabaumuHyo ¢opmy llepuonnyeckoil cucTeMbl XUMHUYECKHX AJIEMEHTOB: Pa3iM4aTh IMOHSATHS «TJIaBHas moAarpynma (A-
rpymmna)» u «rnoboynas noarpynna (b-rpymmna)y, Mansie U 00JbIINe TEPUOABI, COOTHOCUTH 0003HAUEHHUS, KOTOPBIE UMEIOTCA B MEPUOIUNIECKON
Tabiuie, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB M 3aps] sjpa, OOIlee YHUCIO 3JIEKTPOHOB U
pacmpesieieHue UX MO AJIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB JJIEMEHTOB U MX COEJAUHEHUN B
npeJienax MajbIX MePHOJIOB U TJIABHBIX MOATPYII C YIETOM CTPOCHHS UX aTOMOB;

¢ KiaccupUIMPOBATH XUMHUECKUE IIEMEHTHI, HEOPraHUYECKUE BEIECTBA, XUMUYECKUE PEAKIUU (IO YUCITY U COCTaBY YYaCTBYIOLIUX
B PEAKIUU BEIIECTB, M0 TEIUIOBOMY P EKTY, 10 U3MEHEHHUIO CTETICHEW OKUCIICHUS XUMHUECKUX 3JIEMEHTOB);



® XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CHEUU(PUYECKHE XUMHUYECKHE CBOMCTBA NMPOCTBIX M CIOXHBIX BEIIECTB, MOITBEPXKIast
ONMCAaHNE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUIN COOTBETCTBYIOLIUX XUMUUECKUX PEAKIINIA;

® COCTaBJATH YPABHEHUS IEKTPOJUTHYECKON TUCCOLUALUN KUCIIOT, IIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIC YPABHEHUS PEaKLUN
MOHHOTO 0OMEHa, ypaBHEHHUS PEAKIINH, TOATBEPKIAIONINX CYIIECTBOBAHNE T€HETUYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3JIMUHBIX KIIACCOB;

® DpAacKphIBaThb CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX DPEAKIMM IOCPEICTBOM COCTABJIICHUS AJIEKTPOHHOro OanaHca 3THX
peaKuuii;

® IIPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTU OT HUX CTPOEHUS, BO3MOKHOCTH IPOTEKAaHUS XUMHUYECKHX IpEBpallleHUN B
Pa3IMYHBIX YCIOBUSX;

® BBHIUUCIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO JOJI0 XUMHMUYECKOTO AJIEMEHTa o dopmyie
COEJIMHEHUS], MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKOU peaKIiy;

e coOnroaTh MpaBuja MOJb30BAaHUS XUMUYECKOW MOCYAOW M J1TabOpaTOpHBIM OOOpYIOBaHHEM, a TAaKXKE IpaBWiIa OOpalleHHs C
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSMHU IO BBINOJHEHUIO JIA0OPAaTOPHBIX XUMHUYECKHX OINBITOB IO TOJYYEHHIO U COOHpaHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTIIEKUCIIOTO Ta3a);

® TPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE KayeCTBEHHBI COCTaB Pa3JIMYHBIX BEIIECTB: PAClO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomua-, woaua-, kapOoHar-, ¢ocdar-, cuiIMKar-, cynb(ar-, THIPOKCUI-UOHBI, KaTHOHbl aMMOHHMS M HOHBl H3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOLIUE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

® IPUMEHATH OCHOBHBIC ONEPALUU MBICIUTEIBHON NEATEIbHOCTH — aHaJIM3 U CHHTE3, CpPaBHEHHE, 000OIIeHHE, CUCTEMaTHU3aLHUIo,
BBISIBJICHUE IPUYMHHO-CIICACTBEHHBIX CBSI3€d — U1 M3y4eHHs] CBOMCTB BEIIECTB U XMMUYECKHUX pEaKIUi, eCTECTBEHHO-HAy4YHbIE METObI
MIO3HAHUS — HAOJIOAEHUE, U3MEPEHNE, MOIEITMPOBAHUE, SKCIIEPUMEHT (peaJIbHbI U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KogundyecTBO 9acoB DJIeKTPOHHbIE OcHOBHBIE BU/IbI 1€SITEIHLHOCTH 00YyYAIOIUXCSA
No HaumenoBanue K I (undposbIe)
o HT KTH
pa3nesnoB 4 TeM Bceer OHTPO pa p
n/n POrpaMmBbI JbHbBIC qyecKue 06pa30BaTeJII)HI)Ie
0
pabdoThl | paGoThl | PeCypChI
Paznen 1.1lepBoHayajibHble XHMUYECKHE MOHSITHUS
PackpbIBaTh CMBICI U3y4aeMbIX MTOHATHA.
PackpbiBaTh pojib XMMHUK B TPUPOJIEC U KU3HU YEIOBEKA, €€ CBiI3b C
JIPyTHUMH HayKaMH.
Paznuuath 4uCThIE BENIECTBA M CMECH; OJHOPOIHBIE M HEOJHOPOJIHbIE
CMeECH.
bu6mmoreka [JOK

Xumusg —
BakHas 00JIaCTh
€CTECTBO3HAHUSA U

https://m.edsoo.ru/7f41

837c

POIII 8 kmacc
https://resh.edu.ru/subj
ect/29/8/

Paznuyath Qusnyueckre U XUMUYECKHUE SIBJICHHUS.

CiienoBaTh anropuTMaM HCTIOIB30BaHUS SKCIIEPUMEHTATHHBIX METOIOB —
HaOIIOACHUS W DKCIICpUMEHTA.

HabmomaTe u onmmchIBaTh OOBEKTHI MPH MPOBENCHUN ACMOHCTPAIMA U
71a00paTOPHBIX OIMBITOB 10 M3YYCHHIO (DU3MUYECKMX CBOHCTB BEIICCTB,

11 . 5 2 CITIOCOOOB pa3IeICHHS CMECEH BEIIECTB.
MIPAKTHYECKOM MDOIII 8 xmace N N
] . IIpoBoaNTh XWMHYECKHH OJKCIEPHUMEHT IIpU pasfelieHHH cMeceld (Ha
AESITETbHOCTH https://uchebnik.mos.r N
ralincace MIPUMEPE OYMCTKU TTOBAPEHHOH COJIM) B XOJIE
Ye/I0BeKa u/catalogue?aliases=le M
. MPaKTHIECKONW paboThl Ne 2.

sson_template,video_| . .

- : CremoBaTh  TpaBWiaM  MOMB30BaHUS  XMMHYECKOH  MOCYyAOH U
esson,video&subject_p nabopaTopHBIM O0OpYIOBaHHEM, a TakKe IpaBuiIaM OOpamieHust ¢
rogram_ids=31937343 paTop Py ’ P pattet

XUMHYECKUMH BEIIECTBAMH B COOTBETCTBUH C WHCTPYKIHMEH MpH
BEITIOJTHEHUHW TPAKTHIEeCKOi paboThr Ne 1.
BricTpanBaTh pa3BEpHYTHIE MHICEMEHHBIC M YCTHBIE OTBETHI C OMOPOH Ha
nH(popMaIio u3 ydeOHWKA W CIPaBOYHBIX MaTepUajoB, TPaMOTHO
HCIIOJIb30BATh U3YUYEHHBIN NOHATUIMHBIN annapat Kypca XUMUHU
bubmmoreka [IOK OnpenensTe NPU3HAKK XUMUYECKUX PEAKLIMMI, YCIOBUS UX NPOTEKaHUS.
BelecTsa i https://m.eds00.ru/7f41 | OOBSICHATE CYHNIHOCTh (U3MUCCKUX M XHMHYECKHX SIBJICHHH C TOYKH
HI 837c 3pEHUs ATOMHO-MOJIEKYJISPHOTO YICHUS.
1.2 XUMHYECKUE 15 1
S— POUI 8 xmace KnaccudummpoBatsh Xumuueckne peakuuud (IO YHCIy UM COCTaBy

https://resh.edu.ru/subj
ect/29/8/

pearupyromux 1 00pa3yroLMXcsl BELIECTB).
CocraBisath (popMyJibl OMHAPHBIX BELIECTB 10 BAJIEHTHOCTH M ONPENENsiTh
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u/catalogue?aliases=le
sson_template,video |
esson,video&subject p

rogram ids=31937343

BaJICHTHOCTB 10 )OpMyJIaM BEIICCTB

PaccraBnsaTb k09(h(HUIHEHTH B YpaBHEHUAX XUMUYECKUX PEAKIUH.
HabntonaTes U onuceiBaTh OOBEKTHI MPH MPOBEACHUH JEMOHCTPALUN W
71a00PaTOPHBIX OIBITOB.

[TpoBoauTh BBIYKCIEHHUST TO (QOpMyJIaM XHMHUYECKHUX COCJUHEHWH W
YPaBHEHUSM XUMUYECKHUX PEAKLUH.

IIpuMeHATh ecTEeCTBEHHO- Hay4yHble METOMAbI IO3HAHUSA (B TOM YHCIE
HaOo/IeHne, MOJENUPOBAHNE, 3KCIIEPUMEHT W OCHOBHBIE OIEepalnu
MBICIIUTENBHON JIESITENBHOCTH (CpaBHEHHE, KiIacCH(PUKAIIHS)
BricTpauBath pa3BEpHYTHIE TUCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
WHPOpPMaMI0 W3 Yy4eOHWKA M CIPAaBOYHBIX MaTEepHUajoB, TPaMOTHO
HCIIOJIb30BATh U3YYEHHBIN IOHATHHHBIM alnapar Kypca XUMUU

Hroro no pazueny

20

Pa3zaen 2.BakHeiinue npeacTaBuTE I HEOPraHMYECKUX BellleCTB

bub6nuoreka [JOK
https://m.edsoo.ru/7f41

837c
POIII 8 xmace
https://resh.edu.ru/subj

Hcnonb30BaTh XWMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHHs] (OpMYII
BCIICCTB, MOJ'[eKy.T[SIpHBIX ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKHI/Iﬁ C y‘-IaCTI/IeM
KHCJI0pOAa.

Xapaktepu3oBaTh (OIMHCHIBATB) COCTaB BO3AyXa, (QHU3UYECKUE U
XHMHYECKHE CBOMCTBA KUCIIOPO/a, CIIOCOOBI €ro MONy4YeHuUs, IPUMCHEHHE
1 3HAYCHHUE B IIPUPOJEC U KU3HH YEJIOBEKA.

CpaBHUBaTh PEAKIIUH TOPCHHS U MEIJICHHOTO OKUCIICHHUS.

OOBACHATH  CYIIHOCTH  OJKOJOTMYECKMX  TpoOIeM, CBSI3aHHBIX C

Bo3nyx. 3arpsA3HEHUEM BO3yXa.
ect/29/8/ .
21 Kucnopon. 6 MO 8 Kiace CnenoBath 1mpaBuiIaM Oe3omacHOW paboTel B jabopaTtopuu  mpu
' [lonsrue 06 . . WCIIOJB30BAHUHM XHMHUYECKOH TIOCYOsI W OOOpPYINOBaHHS, a TakkKe
https://uchebnik.mos.r
OKCHAaxX o IpaBUiIaM OOpAaILEHHUs C TOPIOUYMMHU BEILIECTBAMHU.
u/catalogue?aliases=le
sson template,video | [InmaHupoBaTh M OCYIIECTBIATH HA IPAKTHKE XUMHUYECKHE IKCTIEPUMEHTHI,
: - IPOBOAUTH HAOJIOJCHUS, JeNaTh BBIBOABI 110 PE3yJIbTaTaM 3KCIIEPUMEHTA
esson.video&subject p | "POPOA a e A pesy o P
o IIPY IPOBEAECHUH Ja00PaTOPHBIX ONBITOB U MPAKTHYECKOH PaOOTHI.
rogram_ids=31937343 .
BbIuucnaTh KONMWYECTBO BEIIECTBA, 00bEM rasza 1o gopmymnam.
YyacTBOBaTh B COBMECTHOM paboTe B TPYIIIIE.
BricTpanBaTh pa3BEPHYTHIE MMCHMEHHBIE M YCTHBIE OTBETHI C OIOPOH Ha
uHpOpMaMIO M3 YydyeOHMKAa M CHPABOYHBIX MAaTe€pHUajoB, TPAMOTHO
MCIIOJIb30BATh U3yUCHHBIN NOHITHHHBIN annapaT Kypca XUMHU
29 Bonopoa.Ilonsitn 8 bubnuoreka LIOK PackpeiBaTh CMBICTT M3ydaeMbIX MOHATHI M MPUMEHATH 3TH IMOHATHS IPU

€ 0 KUCJIOTax "

https://m.edsoo.ru/7f41

OIHMCAaHHUH CBOMCTB BCIICCTB U UX HpeBpameHHﬁ.
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XapakTepu3oBaTh (OMUCHIBATh) (HU3MUECKHE M XHMHUYECKHE CBOMCTBa
BOJIOPOJa, CIIOCOOBI €r0 MOIy4eHHs, IPUMEHEHHUE.

Cobupats npubOp 171 MOIydeHHs BoAopoaa. Mcnons30BaTh XMMUYECKYIO
CUMBOJIUKY

UL cocTaBieHUS (OpPMyNT BEIIECTB, MOJEKYISPHBIX  ypaBHEHHMA
XUMHYECKUX pEaKUUH € ydacTHeM BOaOpoja. BeIYMCIATH MOISPHYIO
MacCy BELIECTB; KOJMYECTBO BEIIECTBA, 00bEM rasa, Maccy BEIIECTBa;
IIpoBoUTE pacy€rbl IO YpaBHEHUSAM XUMUYECKUX PEAKIUI: KOJINYECTBA,
00béMa, Macchl BEIleCTBA IO M3BECTHOMY KOJIMYECTBY, 00BbEMY, Macce
peareHToB WM MPOAYKTOB PEaKIUH.

CnenoBate mpaBuwiaM Oe3omacHOW paboTel B JabopaTopuu  1pu
WCIIOJb30BAHUM XMMHYECKONW TIOCYJBI W OOOpYIOBaHMSA, a TaKkKe
MIpaBHJIaM OOpAIIEHHUs C TOPIOYMMH BEIIECTBAMU B OBITY.

[InannpoBaTh M OCYIIECTBIATh HAa MIPAKTUKE XMMHUYECKHE IKCIIEPUMEHTEI,
MIPOBOJIUTH HAOIIOAEHUS, IENaTh BEIBOBI IO PE3YIHTATaM IKCIIEPUMEHTA.
Y4acTBOBaTH B COBMECTHOW pabOTeE B IpyIITe

Bopna. PacTBopsbl.

bub6nuoreka [JOK
https://m.edsoo.ru/7f41

837c

POIII 8 kmacc
https://resh.edu.ru/subj
ect/29/8/

PaCKpI)IBaTI) CMBICJT U3y4YaCMbIX HOHIATUU U IMPUMCHSATH 3TU MMOHATUSA TIPU
OMMCAaHUM CBOMCTB BELIECTB W HX NpeBpalleHud. XapaKTepu3oBaThb
(hu3rUecKue U

XUMHYECKHE CBOWCTBA BOABI, €€ pONb KaK PACTBOPUTENS B MPHPOTHBIX
Tporieccax.

CocTaBiATh ypaBHEHHS XUMHUECKIX PEAKIIHH C y4aCTHEM BOJIBI.
OOBACHATH  CYINIHOCTH  JKOIOTMYECKMX  IMpoONeM, CBSI3aHHBIX C
3arpsi3HEHNEeM MPUPOAHBIX BOJ, CITOCOOBI OYHUCTKH BOABI OT IMpPHMECEH,
MepHI 110 OXpaHe BOJ| OT 3arps3HEHUS.

[InanmpoBaTh M OCYIIECTBIATh HAa MIPAKTHKE XMMHYECKHE YKCIIEPUMEHTEI,

2.3 [Monsitue 06 5
OCHOBAMIAX MO 8 kirace IPOBOJUTH HAOIOACHUS, JENaTh BBIBOJBI [0 PE3yJIbTaTaM dKCIEPHMEHTa
https://uchebnik.mos.r | mpu npoBeaeHwH Ta0OPATOPHBIX OMBITOB U MTPAKTHYECKON pabOTHI.
u/catalogue?aliases=le | CnemoBath mpaBmiaM Oe30macHO pabOTBI B J1a0OpaToOpuu  IpU
sson_template,video | | ucrons30oBaHMKM XUMUYECKOH MOCYIbI U 00OPYIOBAHUSL.
esson,video&subject_p | TIpoBOANTh BBIUKMCIEHHS C TNPUMCHEHHEM MOHSITHS «MaccoBasi OIS
rogram_ids=31937343 | BemiecTBa B paCTBOPE».
BeicTpanBath pa3BEPHYTHIC MUCbMEHHBIC M YCTHBIE OTBETHI C OIOpOI Ha
UH(OPMAILUIO 13 y4eOHHKA U CITPABOYHBIX MATEPHANIOB, IPAMOTHO
MCIIOJIB30BATh M3yUYCHHBII MOHSATHIHHBIN anmapaT Kypca XUMUH
2.4 OCHOBHEIC 11 bubnuoreka LJOK KitaccuduimpoBath n3ydaeMbie BEIIECTBA MO0 COCTABY M CBOMCTBAM.
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KJ1aCChI https://m.edsoo.ru/7f41

HEOPTaHUYECKHUX 837¢c

COEIMHEHNH POIII 8 knacc
https://resh.edu.ru/subj
ect/29/8/
MDOIII 8 knacc

https://uchebnik.mos.r
u/catalogue?aliases=le
sson_template,video |
esson,video&subject p
rogram_ids=31937343

CocraBnare GOpMyJbl OKCHIOB, KHUCIOT, OCHOBaHHI, COJEH M HA3BIBATH
UX I10 MEXIYHAPOJHON HOMEHKIIATYpe.

[TporHo3upoBaTh CBOWCTBA BEIIECTB HA OCHOBE OOIIMX XHMHYECKHX
CBOMCTB M3YUEHHBIX KJIaCCOB/TPYI BELIECTB, K KOTOPBIM OHHU OTHOCSTCSI.
CocTaBnATh MOJNEKYJSPHbIE YPaBHEHMsI peaklui, HWIIIOCTPUPYIOMINX
XUMHYECKUE CBOMCTBA M CIOCOOBI TIONYyYEHHS BEIIECTB H3YYCHHBIX
KJIACCOB/TPYIII, & TaKkKe MOATBEPKAAIONINX TeHETHYECKYI0 B3aHMOCBSI3b
MEXTy HUMH.

[Ipon3BoANTE BBIUKCIIEHHUS IO YPABHEHUSIM XUMHYECKUX PEaKIH.
IInaHupOBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUUYECKUE DKCIIEPUMEHTHI,
MIPOBOINTH HAOIOJCHUS, JIeNaTh BBIBOJABI [0 Pe3yJibTaTaM 3KCIIEPUMEHTA
[IPY TIPOBEACHUH J1Ta00PATOPHBIX OMBITOB M MPAKTHYECKUX

pabor. CrenoBath mpaBwiaM Oe30macHOi paboThl B J1a0OpaToOpuul IpH
MCIIOJIH30BAHUH XMMHUYECKON TIOCYIBI U 000PYyTIOBAHMSL.

BricTpauBath pa3BEpHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C OIOPOM Ha
uHpOpMaIMi0 ©3 Yy4ueOHMKA H CHPAaBOYHBIX MAaTepuajoB, TPaMOTHO
HCIIOJIb30BATh U3YYEHHBIN NOHATHHHBIN annapar Kypca XuMUU

Hroro mo pazaeny 30

Pa3znen 3.1lepuoauyecknii 3akoH u Ilepuoanyeckasi cucteMa XUuMHYECKHX
ajemeHTOB /1. . MenaeneeBa. CTpoeHue aTOMOB. XHUMHYECKAsl CBSI3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbBIE PeaAKINH

bub6nuoreka [JOK
https://m.edsoo.ru/7f41
Ilepunoanueckuit 837c
BaKIz)H Ii[ POIII 8 xmace
enmomiecka https://resh.edu.ru/subj
CHSTZMI;“‘* Kad ect/29/8/
3.1 HMIECKIX 7 MDIII 8§ kimace
https://uchebnik.mos.r
anemenToB /1. WM. - —
u/catalogue?aliases=le
Meuneneesa.

sson_template,video |
esson,video&subject p
rogram_ids=31937343

Crpoenne atoma

PackprIBaTh CMBICI TIEPHOTUIECKOTO 3aKOHA.

OnuceBaTh CTpoeHHE TaOIuIbl «lleproamdeckas cucTeMa XMMHYECKHX
anemenToB .M. MennaeneeBay.

MopenupoBaTh CTpOSHUE aTOMa, SHEPIEeTUYECKUX YPOBHEN U MOAYPOBHEN
MPH TIOMOIIM PHCYHKOB, AJIEKTPOHHBIX KOH(GUTYpamuid W DIEKTPOHHO-
rpaduueckux hopmyi.

[osicHATh u3UYecKnii CMBICT TMOPSAKOBOTO HOMEpa, HOMEPOB Teproa 1
TPYHIIBI AIIEMEHTA.

XapakTepru3oBaTh XHMAYECKHE DJIEMEHTHI TIEPBBIX TPEX MEPHOAOB, KW,
KaJIbLIMA U UX COENMHEHHUs MO MonoxeHuto B llepmonnueckoit cucreme
J.. Menneneena.

OOBACHATH O0IUE 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XUMHYECKUX
AJIEMEHTOB (M3MEHEHHE pPagiyCOB aTOMOB, JIIEKTPOOTPHUIATEIHHOCTH,
BaJICHTHOCTH) U WX COSIUHEHHUH B MpeNenax MajbIX MEPUONIOB U TIaBHBIX
MOJITPYIIT ¢ Y4ETOM CTPOEHHS MX aTOMOB;

YyacTBOBaTh B COBMECTHOUM pa0OTe B Mape Wil TPyIIe.
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BricTpauBath pa3BEpHYTHIE MUCHMEHHBIE U YCTHBIE OTBETHI C OMOPOM Ha
uHpopMaIo U3 y4yeOHWKA H JPYTUX WMCTOYHUKOB, B TOM YHCIIC
HNurtepHera

Bbubnuorexa LIOK
https://m.edsoo.ru/7f41

837¢c
POIII 8 knacc

PackpbIBaTh CMBICI U3y4aeMbIX MTOHATHI.

OrnpenensaTe BUI XUMHUYECKON CBSI3U B COCTUHEHUU.

MogaenupoBaTh CTPOEHHE MOJIEKYJ IPU IOMOIIM PUCYHKOB, MOJEIEH,
3JICKTPOHHBIX U CTPYKTYPHBIX (hOpMYII.

Xumuueckast . i
- https://resh.edu.ru/subj | HMcmonb30BaTh XUMHYECKYH0 CHMBOJMKY JJIsi COCTaBiieHHs (HOpMyJT
: ect/29/8/ BEIIECTB, DJIEKTPOHHOrO OaaHca peakinii.
3.2 OKHUCIUTENBHO- 8
MDIII 8 ximace OrmpenensaTe CTENEeHb OKHUCICHUS aTOMOB XWMHYECKHUX DJIEMEHTOB II0
BOCCTaHOBHUTEIbH . -
SO https://uchebnik.mos.r | dopmynam u cocraBisTh GoOpMylibl OMHAPHBIX COCITUHEHHH IO CTEIEHU
p u/catalogue?aliases=le | okuciieHHs aTOMOB XUMHYECKHX 3JIEMEHTOB.
sson_template,video | | OnpenesnsiTh OKHCIUTENb U BOCCTAHOBHUTENb. PaccTaBisiTh KO3 HUIIMEHTHI
esson,video&subject p | B cxemax MPOCTBIX OKHACIUTEIBLHO-BOCCTAHOBUTENBHBIX PEAKITHI METOIOM
rogram_ids=31937343 | snekTpoHHOr0 OanaHca.
HToro 1o pasaeny 15 Ha6mronate XMMHYECKHE ONBITHI 10 IUIAHY, aHAJIM3UPOBATH M JIENaTh
BBIBOJIBI.
Hcnonw3oBate KT st co3manus Mopenel, MOATOTOBKUA IPE3CHTAIIUH,
bub6nuoreka [JOK
O600mmeHNe 1 JIOKJTIaJIOB IO TEME.
CHCTEMaTH3alUs 3HAHMI 3 https://m.eds00.ru/7f41 BeicTpanBaTh pa3BEpHYTBIE TUCBMEHHBIE M YCTHBIE OTBETHI C ONOPOM Ha
a636 uHpopMaIio U3 ydyeOHMKAa ¥ JPYrHX HMCTOYHUKOB, B TOM YHCIIC
HuTepuera
OBIEE KOJIMYECTBO
YACOB I10 68

I[TPOI'PAMME
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IHOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
KoandyecTBo 9acoB
Ne Tema ypoxa Bee Konrtpo Mpaktu | [lara | DiaexTpoHHbIe HUPPOBLIE
n/n JIbHBIE yeckne | M3yde | oOpa3oBaTelIbHbIE PeCypChl
ro
padoThI padoTbl | HUA
bubmaunoreka LIOK
https://m.edsoo.ru/ff0d210c
IIpeamer xumuun. Posb xumMuu B Vpoxk "[Ipeamer xumuu.
1 JKA3HHU 4JejloBeka. Tena u 1 BemectBa 1 ux cBoiicrea"
BEIlIECTBA (POIII)
https://resh.edu.ru/subject/les
son/1521/start/

2 ITonsaTue o MeToax MO3HAHUS B 1 bubauoreka [IOK

XUMUH https://m.edsoo.ru/ff0d227¢
[paktndeckas padora Ne 1
3 21;6!);;;};?3536; Trf[InféMH 1 1 bubnmorexa LOK
https://m.edsoo.ru/ff0d23dc
o0OparieHust ¢ J1abopaTOPHBIM
000pyI0BaHHEM)
bub6mmoreka IJOK
https://m.edsoo.ru/ff0d26ca
VYpok "UucTeie BemecTBa U
YucThle BemecTBa 1 CMECH.

4 CHocoBh1 paseneHus cmeceii 1 cMecu. CriocoOBI pa3aeneHus
cMmeceit" (POII)
https://resh.edu.ru/subject/les
son/1522/start/

[IpakTudeckas padora Ne 2

5 «Paznenenne cmeceii (Ha 1 1 bubmmoreka [IOK

MIPUMEPE OUYHUCTKH ITOBAPEHHOM https://m.edsoo.ru/ff0d28¢c8

COJIH )»
bu6mmoreka IJOK
https://m.edsoo.ru/ff0d2a6c
Ypok "ATOMBI, MOJIEKYIIBI U
noHkbl. [IpocTeie U croXHBIC

6 ATOMBI I MOIIEKYITBI 1 BEMeCTBa, XUMHIeCKHE
SJIEMEHTEI. 3HAKU
XUMHUYECKHUX DIJIEMEHTOB"
(PDIL)
https://resh.edu.ru/subject/les
son/1486/start/

P | e | B LOK
https://m.edsoo.ru/ff0d2be8

3JIEMEHTOB

8 IIpocThle U CIIOKHEBIE BELIECTBA 1 bubmiorexa LIOK

P 1 https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorera [IOK

https://m.edsoo.ru/ff0d2d50
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10

3aKOH IMOCTOSHCTBA COCTaBa
BEIIeCTB. XuMUieckas hopmyia.
BaneHTHOCTH aTOMOB
XMUMHYECKUX 3JIEMEHTOB

bubanoreka [IOK
https://m.edsoo.ru/ff0d2eae
Ypok "3aKoH MOCTOSIHCTBA
COCTaBa BEIIECTB.
Xummnueckne GOopMyIIbL.
OTHOCI/ITCJ'II)Ha}I aTOMHas U
MOJICKYJIsIpHasa MacCChI.
MaccoBas 10ist
XUMHUYECCKOI'o DJICMCHTA B
coequHenun" (POILI)
https://resh.edu.ru/subject/les
son/1487/start/

11

OTtHOocHUTENnbHAs aTOMHAas Macca.
OTtHOCHUTENBHAS MOJIEKYISIpHAs
Macca

bubaunoreka [IOK
https://m.edsoo.ru/ff0d323c

12

MaccoBas 10151 XUMHYECKOT'O
3JIEMEHTA B COEUHEHUN

bubaunoreka [IOK
https://m.edsoo.ru/ff0d350c

13

KommuecTBo BemecTBa. Moib.
Monsipnas macca

bubmaunoreka LIOK
https://m.edsoo.ru/ff0d5230
Ypoxk "KonuuectBo
BelecTBa. MossipHasi Macca.
MonsipHbIil 00BEM raza.
3akon ABoraapo" (POIII)
https://resh.edu.ru/subject/les
son/2063/start/

14

DU3NIECKHE U XUMUYIECKHUE
SIBIICHUS. XUMHIECKas pCaKkuusa

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d37fa
VYpok "Ouzndeckue u
XUMHUYECKHUE SIBICHUSI.
[Tpr3HaKK XUMUYECKUX
peakiui. Y cnoBus TeUEHUA
Y BO3HUKHOBEHUS
XUMHYECKUX peaKIuii"
(POLI)
https://resh.edu.ru/subject/les
son/1485/start/

15

[Ipu3Haky u yCIOBHS POTEKAHUS
XUMHUYECKUX peaKIui

bubmmoreka IJOK
https://m.edsoo.ru/ff0d3al6

16

3aKOH COXPaHEHHS MacChl
BEIECTB. XMMHUYECKHE
ypaBHEHUS

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d3b88
VYpok "3aKkoH coxpaHEeHUs
Macchl BEILECTB.
XUMHUYECKHUE YPaBHEHUSI.
Koaddumments: B
YpaBHEHUSX peakuuil. TUmsl
XUMUYECKUX peakiuit"
(POII)
https://resh.edu.ru/subject/les
son/1519/start/

17

Beruncnenns KOJIM4YECTBA, MaCChI
BCIICCTBA 110 YPABHCHUAM
XUMHUYCCKHUX peaKHI/Iﬁ

bubmmoreka [IOK
https://m.edsoo.ru/ff0d5708
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Knaccudukarums XuMIUIecKux
peakuuii (coeAnHEHNS,

bubaunoreka [IOK

18 pa3noKeHHs1, 3aMeIICHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
bubaunoreka LIOK
https://m.edsoo.ru/ff0d40c4
Ypoxk "Pacuérsl o
YpaBHCHUSAM XUMUUYCCKUX
M. B. JlIoMOHOCOB — yu&HBIii- peakuuii. O6o0IIeHNE
19 sHIMKIoNneaucT. O0o0IIeHue 1 3HAHUU 10 TeMe
cHUCTEMaTHu3alysl 3HaHUU «ITepBoHauanbHbIE
XUMHYECKUE TTOHATHS"
(PBII)
https://resh.edu.ru/subject/les
son/2448/start/
2 KOHTp(I)SJII)HaSI pabora Nel HoK Bubmiorexa LIOK
TEME («DELIECTBA M XHMIHECKHIE https://m.edsoo.ru/ff0d4290
pPEAKITUNY
bubaunoreka [IOK
https://m.edsoo.ru/ff0d448e
Ypox "Kucnopon:
Bozayx — cmecs ra3oB. Coctas HTOTYHCHHE, (bmlfquKHe "
XUMHUYECKHE CBONCTRA,
21 Bo3ayxa. Kucimopog — 3neMeHT u
npumMeHerne. OKCUIpL.
npocToe BemecTBo. O30H
Kpyrosopot kucnopona B
npupoze" (POILI)
https://resh.edu.ru/subject/les
son/2447/start/
bu6mmoreka IJOK
https://m.edsoo.ru/ff0d4614
du3uvecKkrne 1 XUMUIECKHe "
. Ypoxk "O30H. AnmoTponus
29 CBOICTBa KHCIIopoa (peakuu kucopoa. CocTas BosyXa
OKHCIICHHSI, TopeHue). [lonsarre "o ’
00 okcmaax Toperne” (POLL) .
https://resh.edu.ru/subject/les
son/2446/start/
Crioco0b!I OMy4YeHUs KHCIopOoaa
23 B JTa0OpaTOpuu U bubmmoreka [IOK
MPOMEIIIIEHHOCTH. IIpuMeHeHe https://m.edsoo.ru/ff0d497a
KHCTIOpOAa
TerutoBoit 3¢ dexT XuMuIecKkoit
24 IT): af;?;;;((’;{;ilg;o aBHCHUH brbsmorera [IOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMHUIECKUX
PEaKIUsIX
25 Sarpsmenmie souyna. cnocodnt Butmotea LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
€ro MpeIoTBPAIICHUS
[Ipaktuyeckas padora Ne 3 o
26 teme «llomyuenue u cobupanue bubmmorexa LJOK
KHCIIOPO/Ia, U3yYEHHE ero https://m.edsoo.ru/ff0d4ae2
CBOWCTBY»
27 Bopopog — aneMeHT u npoctoe bubmmoreka [JOK
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BemlecTBo. Haxoxnenue B
IpUpPOJIE

https://m.edsoo.ru/ff0d4dd0
Ypok " Bogopon:
HaxO0XJICHUE B IIPUPOJIC,
MOJTyYeHHE, ero PU3NIECKUe
Y XUMUYECKHUE CBOWMCTBA,
npumenenue" (POL)
https://resh.edu.ru/subject/les

son/3119/start/
DU3NYECKHE U XUMUYECKHUE

28 cBolicTBa Bojoposa. [Ipumenenue BH6H.HOTCKa HOK
BOZOpOA https://m.edsoo.ru/ff0d4dd0

29 [ToHsaTHE O KUCIOTaX U COMAX brbimorexa [OK

https://m.edsoo.ru/ff0d50d2

30 Crioco0bl OJIY4YCeHHUS BOJOPO/IA B bubnuoreka IJOK
J1abopaTopum https://m.edsoo.ru/ff0d4ddo
[paktryeckas padora Ne 4 o

31 teme «llomyuenne u codbupanue bubmoreka LJOK
BOJIOPO/Ia, N3YUCHUE €T0 https://m.edsoo.ru/ff0d4f42
CBOWCTBY

3 MonsipHbIii 00BEM Ta30B. 3aKOH bu6mmoreka LIOK
ABorazapo https://m.edsoo.ru/ff0d542e
Brranciennst 00n8Ma,

33 KOJIMYECTBA BEIIECTBA Ta3a 110 €ro bub6mmoreka IJOK
M3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIIECTBA UM 00BEMY
Brruncienus 006EMOB ra30B 10

34 YpaBHEHHUIO PEAKIIUHA HA OCHOBE bubmmoreka [IOK
3aKOHa OOBEMHBIX OTHOIIEHUI https://m.edsoo.ru/ff0d5708
razoB

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d587a
VYpok "Bona B ipupoze u
CITOCOORI €€
ouncTku. duznueckue u
PUBIICCKIE H XIMIIECKHE XAMHYECKHE CBOMCTBA BOJEI.
35 CBOTCTEA BOHI IIpumenenue Boapl. Boma —
pacTtBopuTEh. PacTBOpHI.
MaccoBas jons
pacTBOpEHHOro BemecTra"
(POII)
https://resh.edu.ru/subject/les
son/2062/start/

36 CocraB ocHoBauui. [TonsaTue 00 Bbubnuoreka IJOK
HHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bopa kxax pacTBOpHTENb.

37 Hackrlmennble 1 HeHACBIIEHHBIE Bubnuoreka LJOK
pactBOpbl. MaccoBast 1015t https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOpE
[Ipaktuyeckas padora Ne 5 o

38 teMe «lIpuroroBieHue pacTBOpoB bubmmorexa LJOK

C oIpeAenEHHOM MaccOBOM Aonei
pPacTBOPEHHOTO BELIECTBA»

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

39

Kontponbshas padora N2 mo
teme «Kucnopon. Bogopon.
Bona»

bubaunoreka [IOK
https://m.edsoo.ru/ff0d6342

40

OKCH/IBI: COCTAaB,
KJaccuuKalys, HOMEHKIAaTypa

bubmunoreka LIOK
https://m.edsoo.ru/ff0d664e
VYpok "Okenpl:
KJIacCH(UKAITHS,
Homenkinatypa" (POIII)
https://resh.edu.ru/subject/les
son/2445/start/

41

[Tosyyenue u XuMu4yecKue
CBOWCTBA KHUCJIOTHBIX, OCHOBHBIX
1 aM(OTEPHBIX OKCHJIOB

bubauoreka LIOK
https://m.edsoo.ru/ff0d664e
Ypoxk "CsoiicTsa,
MOJIy4YEeHUE, IPUMEHEHUE
oxcuaos" (POLL)
https://resh.edu.ru/subject/les
son/2444/start/

42

OCHOBaHUS: COCTaB,
KIaccuuKaIys, HOMEHKIaTypa

bubmaunoreka LIOK
https://m.edsoo.ru/ff0d67ca
Ypoxk "OcHoBaHus:
KIaccuuKarus,
HOMEHKJIaTypa, mony4denne"
(POIL)
https://resh.edu.ru/subject/les
son/2442/start/

43

[Tony4yenre m XUMUYECKIE
CBOMCTBAa OCHOBAaHUH

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d67ca
VYpok "Xumuueckue
CBOMCTBa OCHOBaHUN"
(PDII)
https://resh.edu.ru/subject/les
son/2443/start/

44

Kwucaotsr: cocTas,
KJIaccu(uKaIus, HOMEHKIATypa

bubmmoreka IJOK
https://m.edsoo.ru/ff0dfee2
Vpoxk "Kucnorsr. Cocras.
Kiraccndukarus.
Homenknatypa" (POL)
https://resh.edu.ru/subject/les
son/2055/start/

45

[lomyuenne u XuMIIecKue
CBOMCTBA KHUCIOT

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0dfee2
Vpoxk "[lonyyenue u
XUMHUYECKHE CBOMCTBA
kucior" (POILI)
https://resh.edu.ru/subject/les
son/3120/start/

46

Conu (cpenHue): HOMEHKIIATYpa,
CIIOCOOBI MOTyYEHHS,
XMMHUYECKUE CBOMCTBA

bubmmoreka [IOK
https://m.edso00.ru/00ad9474
Vpoxk "Comu: cocras,
KITaCcCH(UKAITHS,
HOMEHKJIATYypa, CITOCOOBI
nonydenwus" (POI)
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https://resh.edu.ru/subject/les

son/2054/start/
[Ipaktuyeckas padora Ne 6.
47 same o rene oo BuGmmoreca LIOK
https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTAHUYECKUX
COCTTUHEHU
bubaunoreka LIOK
https://m.edsoo.ru/00ad9a50
Vpok "['eHernueckas CBs3b
MCXKIY OCHOBHBIMH
['eHeTHuecKas CBS3b MEXKIY KJIaCCaMM HEOPTaHUYECKUX
48 KJIaCCaMK HEOPraHUYECKUX coequHeHuit. O000IICHNE
COCIMHEHU N 3HaHu# 110 TeMe «OCHOBHBIE
KJIACChl HEOPTraHUYECKUX
coequHeHui»" (POL)
https://resh.edu.ru/subject/les
son/2440/start/
49 O0001IIeHNE U CUCTEMATH3AITUS bubnuoreka I[JOK
3HaHU https://m.edsoo.ru/00ad9ch2
KonTponsHas Ta Ne3 11
50 Te?we gngHO?SHEIaeGI?JIZCJ:B? ° bubmmorexa LIOK
. https://m.edsoo.ru/00ad9ela
HCOPraHM4CCKUX COCAMHCHNU
bub6mmoreka IJOK
https://m.edsoo.ru/00ad9ffa
Vpoxk "Knaccuduxanms
XUMHWYECKUX JIEMEHTOB.
ITepBble MONBITKH
[Tonsatue o rpymnmax
51 KJTacCU(PUKAITNNA XHMHYICCKAX CXOJTHBIX HIEMEHTOB.
anemenToB. [loHsTHE O TpyITIax .
CXOMTHBIX HIEMEHTOB [Tepuoanueckuii 3aKoH 1
nepuoaudeckas tadmmma 1.
N. Menneneera" (POII)
https://resh.edu.ru/subject/les
son/2053/start/
ITepuoanueckuii 3aK0H 1
52 [Tepuomuyeckas cucrema bubmoreka [IOK
XUMHYECKHX deMenTos 1. 1. https://m.edsoo.ru/00ada52¢c
MenneneeBa
53 [leprionbl, TpyHIIBL, TOATPYIIIHI bubmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
Bbubnuoreka IJOK
https://m.edsoo.ru/00ada342
Ypok "CtpoeHue aTOMOB.
Crpoenue atomoB. CoctaB
54 aToMHBIX s1ep. H30TOMbI CocTaB aTOMHBIX sEp.

’ Nzotonsr" (POIII)
https://resh.edu.ru/subject/les
son/2051/start/

CtpoeHue 3IeKTPOHHBIX

55 000JI0YEK ATOMOB BJICMEHTOB bubmmoreka [IOK
IMepuommueckoit cucremsr J1. U. https://m.edsoo.ru/00ada6bc
MeuneneeBa

56 XapakTepucTHKa XUMHUYECKOTO bubmmnoreka LHOK



https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2054/start/
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://resh.edu.ru/subject/lesson/2440/start/
https://resh.edu.ru/subject/lesson/2440/start/
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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https://resh.edu.ru/subject/lesson/2051/start/
https://m.edsoo.ru/00ada6bc

3JIEMEHTA T10 €ro MOJI0KEHUIO B
[lepuonnueckoii cucreme /. U.
Menpeneesa

https://m.edsoo.ru/00ada824
Ypok "U3MmeHeHne CBONCTB
aTOMOB 3JIEMEHTOB U
00pa30BaHHBIX UMU BEIIECTB
0 MIepPUOoIaM U TPyITamM
MEPUOIUYECKON cUCTeMBI"
(PBII)
https://resh.edu.ru/subject/les
son/2049/start/

57

3naudenue [lepuoanyeckoro
3aKOHa JJIS Pa3BUTHS HAYKU U
npaktuku. [. 1. Mennenees —
Y4EHBIN, IEAATOT U TPAXKJAHUH

bubmauoreka LIOK
https://m.edsoo.ru/00ada96e

58

DIEKTPOOTPHUIIATENEHOCTh
aTOMOB XUMHNYECKUX DJIECMCHTOB

bubaunoreka [IOK
https://m.edsoo.ru/00adaab8
Ypok
"DIEeKTPOOTPHUIIATENIEHOCTh
XUMHUYECCKHUX DJIIECMCHTOB.
Nonnas cBa3p" (POL)
https://resh.edu.ru/subject/les
son/2439/start/

59

Honnas xuMmyecKas CBsI3b

bub6mmoreka IJOK
https://m.edsoo.ru/00adac34

60

KoBanenTHas nomnsipHast
XUMHUYECKas CBA3b

bub6mmoreka IJOK
https://m.edsoo.ru/00adaab8
VYpok "KoBasenTHas
XUMHUYECCKas CBA3b.
[TonsipHas u HenmosipHas
KoBasieHTHas cBs3p" (POII)
https://resh.edu.ru/subject/les
son/2048/start/

61

KoBanenTHas HemossipHast
XIUMHUYECKas CBS3b

bu6mmoreka IJOK
https://m.edsoo.ru/00adaab9

62

CreneHp OKUCIEHUS

bu6mmoreka IJOK
https://m.edsoo.ru/00adae28
Ypok "BaieHTHOCTE U
CTeNeHb OKUCIIEHNS.
[IpaBuna onpenenenus
CTEICHEH OKHMCIICHUS
anemenToB" (POII)
https://resh.edu.ru/subject/les
son/3121/start/

63

OKUCIUTENBHO-
BOCCTaHOBHTEIbHBIC PEAKIINN

Bbubnuoreka IJOK
https://m.edso0.ru/00adb076
Vpok "OKUCIUTENBHO-
BOCCTAHOBUTCIIBHBIC
peaxmuu" (POL)
https://resh.edu.ru/subject/les
son/3122/start/

64

OKHCIIHTENN 1 BOCCTAHOBUTEIN

bubmmoreka LIOK
https://m.edso0.ru/00adb076

65

Kontponbhas pabora Ne4 mo

bubmoreka IIOK



https://m.edsoo.ru/00ada824
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Teme «CTpoeHne aToma.
XuMHYECKasl CBS3bY

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

O000111eHrE U CUCTEMATU3ALINA

bubaunoreka LIOK
https://m.edsoo.ru/00adb33c
VYpok "[loBTOpenue u
00001IIEHHE 10 TEME

66 . 1 «Ctpoenune atoma. CTpoeHue
3HAHUUN
BellleCTBa. XUMHUYECKas
cBszp»" (POLL)
https://resh.edu.ru/subject/les
son/3093/start/
67 O0001IIeH e U CUCTEMATH3AITUS 1 bubmuoreka IJOK
3HAHUI https://m.edsoo.ru/00ad9ch2
68 O00011IeHNE U CUCTEMATH3AITUS 1 bubnuoreka IJOK
3HAHUH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10O 68

[NPO'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://resh.edu.ru/subject/lesson/3093/start/
https://resh.edu.ru/subject/lesson/3093/start/
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KognuyecTBO 9acoB JIeKTPOHHbIE OcHOBHBIE BU/IbI 1€SITEIHLHOCTH 00YyYAIOIIUXCSA
HaumenoBanue K n (undposbIe)
Ne n/m | pa3nesioB u TeM Bcer OHTPO paktu | (LGP
porpaMmsl o JbHbBIE qyecKue 06pa30BaTeJII)HI)Ie
padoTsl | padoThl | PECYPCHI
Paznen 1.BeniecTBo M XUMHYeCKHe PeakKIMU
Xa AKTCPU30BATh XUMHUCCKUEC ODIJICMCHTHI IICPBBIX T éX IISPUOJI0B
Bbubauorexa LIOK P P P P PHOZOB,
. KaJIusl U KaJiblusl 110 uX nonoxeHuto B [lepuonnueckoii cucreme . WM.
https://m.edsoo.ru/7
412636 Menneneena.
KHaCCI/I(i)I/IHI/IpOBaTB )41 Ha3bIBATH HeOpFaHI/IT-IeCKI/Ie BEIIECCTBA
HOBTOpeHI/Ie nu PSI_H 9 Krace nu3 CHHBIX KJIACCOB
https://resh.edu.ru/s v ) .
YTJIY6JICHI/IC Ubect/29/9/ OHI/ICBIBaTB O6IlII/Ie XUMHWYCCKHUEC CBOHUCTBA BECUICCTB pasnquHx
o ] o
3HAHUU KJIaCCOB IIOATBCPXKXIAaTh CBOHUCTBa IIpuUMEcpaMu MOJICKVYJISIPHBIX
11 OCHOBHBIX 5 1 MOIII 9 xnace aBHeH,I/II‘/'I XI/IZIJ\;/[I/ILISCKII/IIX €aKIIIH1 P P P
a3[esoB Kypeca 8 https://uchebnik.mo épn elIeNATh BU XI/IMI/I‘ICEKOI‘/'IHCBH‘?»I/I M THI KPUCTAIIMIECKOHN PEIETKHA
pasi P s.ru/catalogue?alias pea A P p
KJacca — BEIIECTBA.
es=lesson_template .
video lesson video IIporao3upoBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS.
! - ' BricTpanBath pa3BEpHYThIE TUCbMEHHBIE U YCTHBIE OTBETHI C OMOPOH
&subject_program
ids=31937343 Ha MHPOPMAIIHIO U3 yYeOHHUKA U CIIPABOYHBIX MaTEPHAIOB, FPAMOTHO
- HCIIOJIb30BATh U3YYEHHBIN NOHATUHHBIN annapat Kypca XUMUU
PackpeIBaTh CMBICI HM3y4aeMbBIX ITOHSITHN M IPHUMEHSITH ITH MHOHATHS
bubmmorexa LIOK Ipu (I))HI/ICB.HI/II/I CBOﬁCTBy];IeIHCCTB " UX IIPEB amI:eHHﬁ
https://m.edsoo.ru/7 P PeBp ’
112636 KnaccudurmpoBaTh XUMHYECKHE PEAKIIHH 110 Pa3TMIHBIM ITPHU3HAKAM.
——— YcraHaBIMBaTh 3aBUCHMOCTH CKOPOCTH XHUMHYECKOH pPEaKIUU OT
POII & racc A3ITUYHBIX (PaKTOPOB
https://resh.edu.ru/s p POB.
OCHOBHBIE ubiect/29/9/ IIporaosupoBath BO3MOYXHOCTH MPOTEKaHUS XUMHAYECKUX
upject/29/9/1 o
3aKOHOMEPHOCTH IIPEBPALIEHUI B PA3JIMYHBIX YCIOBUAX.
1.2 p 4 MDII 9 kace peBpall P y
XUMHYECKUX ) . OnpenensTe OKUCIUTENb U BocCTaHOBUTENL B OBP.
N https://uchebnik.mo o
peaximit CoCTaBIIATh AIEKTPOHHBIN OaJlaHC PEaKITHH.

s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject_program

ids=31937343

[Ipou3BoAUTE BEIMUCIECHUS 10 XUMUYECKUM YPABHEHHSM.
YyacTBOBaTH B COBMECTHOW paboTe B mape wim rpyimie. BeicTpanBarthb
pa3BEPHYTHIE MICbMEHHBIE

U YCTHbIE OTBETHl C ONOpPOHl Ha HWHPOpPMALUI0 M3 Yy4eOHHKA H
CIPAaBOYHBIX MaTEpPHUajJOB, TPAMOTHO HCHONB30BaTh M3Y4EHHBIN
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
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TOHSITHHHBIN anmapaT Kypca XUMHH

Bbubnuorexa LIOK
https://m.edsoo.ru/7

1412636

PackppiBaTh CMBICH H3ydaeMbIX MOHSITHH, a TaKKe CMBICI TEOPUHU
SIIEKTPOTUTHICCKON TUCCOIUAIIHH.

OOBSCHAT, TPUYHUHBI  AJIEKTPOIPOBOJHOCTH BOAHBIX PacTBOPOB
BEIIECCTB, Pa3jiM4yaTh CJIa0ble M CHJIBHBIC JJIEKTPOIUTHL. COCTaBJIATH
YPaBHEHUS IUCCOLIMALNA

KUCJIOT, WIEJNOYe U CcoJel, INOJIHbIE W COKpAlIEHHbIE WOHHbBIE
YpaBHCHUA XUMUUYCCKUX peaKuMﬁ HOHHOI'0O O6MeHa, KpaTK1NC MOHHBIC
YpaBHEHUS IIPOCTBIX PEAKLUI THIPONIH3a COJIEH.

XapakTepu3oBaTh O0IIME XMMUYECKHE CBOMCTBA BEIICCTB PAa3JIMYHBIX

POUI 9 xnace o
DneKkTponuTUiec hitps://resh.edu.ru/s | WTCCOB Ha OCHOBE TEOPHH OIIEKTPONMTHYECKOH JMCCOUMALIMM;
Kast ub'e(‘:t/29 19/ NOATBEPKAATh CBOWCTBA TNPUMEPaMU MOJEKYJSPHBIX M HOHHBIX
UBJECU £9/91 L .
13 JICCOITUATTHISL. 8 MOL 9 r1ace YpaBHEHUH XUMHUYECKUX PEAKIUH.
' XUMUYECKUE . . PemaTe skcriepuMeHTaNbHBIE 33/1a4H 110 TEME.
https://uchebnik.mo
peaknuu B . [lnaHupoBaTh W  OCYIIECTBISATH HA  IPAaKTHKE  XUMHUYECKHE
s.ru/catalogue?alias
pactBopax es=lesson template | >XCEPHMEHTEL,  MPOBOIMTE HaOJIOJICHUs, JIeNaTh BBIBOJBI 110
: . e3yJIbTaTaM JKCIIEPUMEHTA TPU TPOBEICHUH J1a00PATOPHBIX OIBITOB
video_lesson,video | P<¥ p Py HpOBEA patop
- 1 TIPAKTUIECKUX padoT.
&subject_program .
ids=31937343 CrnenoBaTh mpaBujiaM Oe30macHO pPabOThl B J1A0OPATOPHUH IMIPHU
- UCIIOJIb30BAHUN XUMHUYECKOM ITOCY bl U 000PYIOBaHUSL.
[IpoBOAUTE BEIYMCIEHUS 10 XUMUUECKUM YPaBHEHHUSIM. Y 4acTBOBATh B
COBMECTHOU padoTe
B mape win rpynne. BeicTpanBaTh pa3sBEPHYTbIE ITHCHMEHHBIC U
YCTHBIE OTBETHI C ONOPOM Ha MHGOPMALUI0 U3 y4eOHHMKAa U OPYTHX
MCTOYHHMKOB HH(pOpMaImy, B ToM uyucie MHrepHera
HWroro mo pazneny 17
Paznen 2.HemeTaiibl M HX COeIHHEHUS
bubmmoreka [IOK | O0bsicHAT, 00IMEe 3aKOHOMEPHOCTH B  HM3MEHEHHWU  CBOICTB
Obas https://m.eds00.ru/7 | HemeTa/uIOB M WX COCOMHEHHWH B MpeAeNax MailblX MEPUOIOB U
XADAKTEDHCTIKA 412636 TJIaBHBIX moarpymi [leproandeckoil CHCTEMBI XUMUYECKHX AJIEMEHTOB
xnﬁmqeg(nx P3OII 9 xnace C Y4ETOM CTPOEHHUSI KX ATOMOB.
2.1 senerTos VIIA- 4 https://resh.edu.ru/s | Xapakrepu3oBath (U3HYECKHE W XHUMHYECKHE CBOMCTBA IMPOCTHIX
il ubject/29/9/ BEIICCTB TaJOreHOB (HA INPHMEpPE XJIopa) M CIIOKHBIX BEIICCTB
;pai;lgreH.H MDOIII 9 knace (xmopoBozopoza, XJopuaa HaTpHs), CHOCOOBI HMX IOMy4eHus,

https://uchebnik.mo
s.ru/catalogue?alias

MNPUMCHCHHUC U 3HAUCHHUC B IIPUPOAC U KU3HHU YCIIOBCKA.
OHpe,Z[eJ'IHTB XJIOpHUA-UOHBI B paCTBOPEC.
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es=lesson template
,video lesson,video
&subject _program

10s=31937343

[InanupoBaTh M  OCYIIECTBIATH HAa  TpPaKTHKE  XMMHUYECKHE
9KCHEPUMEHTHI, IPOBOAWTH HAOMIOACHUS, JENaTh BBIBOABI IO
pesyapTaTam

JKCIEpUMEHTa TMpH TMPOBEACHHHM  JAO0OpAaTOPHBIX  OMBITOB U
MPaKTUYECKUX PadoT.

CnenoBath mpaBwiaMm Oe3omacHOM paboThl B J1abopaTopuu TpHU
UCIIOJIb30BAHUN XUMHUYECKOH MOCY bl U 000pYJOBaHUSL.

BricTpauBath pa3BEpHYTHIE TUCHMEHHBIE U YCTHBIE OTBETHI C OIOPOU
Ha MHPOPMALINIO U3 YUeOHUKA M CIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO
HCIIOJIb30BATh U3YYEHHBIN IOHATHHHBIM anapar Kypca XUMUU

bu6mmoreka [JOK
https://m.edsoo.ru/7

f41a636

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B M3MEHEHHUH CBOICTB 3JIEMEHTOB
VIA-rpynnsl ¥ uX COeINHEHUHN C Y4ETOM CTPOEHHS UX aTOMOB.
XapakTepuzoBaTh (M3WYECKHE M XHMHYECKHE CBOWCTBA IPOCTOTO
BEIIECTBA Cepbl M €€ COEeOUMHEHWH (CepoBONOpPONA, OKCHIOB CEpHI,
CEPHOM KHUCJIOThI, CYJIb(ATOB), CIOCOOBI UX MONIYyUEHUs, IPUMEHEHHUE U
3HAaYEHHE B MIPUPOJIE U KU3HU YEIIOBEKA.

Ompenensate Hamuuwe cyabdaT-woHOB B pactBope. OOBICHATH
CYIITHOCTB 3KOJIOTMYECKUX

po0JIeM, CBSI3aHHBIX C IIEPEPaObOTKOM COSNUHEHHUH CEephI.

POIII 9 knace
OOmas https://resh.edu.ru/s [lnmaHupoBaTh M  OCYLIECTBISTH HAa  IIPAaKTUKE  XHUMHUYECKUE
XapaKTepUCTUKA ubiect/29/9/ 9KCTIEPUMEHTHI, TPOBOAWTH HAOIIONECHUS, JelaTh BBIBOABI IO
29 XUMUYECKUX _J—MBIJ_[ 9 xace pe3yJibTaTaM HKCIIEpPUMEHTA. }
anemeHToB VIA- https://uchebnik.mo CrenoBath mpaBmiIaM Oe3omacHOW paboThl B J1a0OpaTOpUH TIpH
rpymmsl. Cepa u s U /(;ataloque?aiias WCTIOJIH30BAHUH XMMHUYECKON TIOCYIBI U 000PY/TOBAHMSL.
e€ CoeIMHEHUS es=lesson_template [Ipou3BoAUTE BEIYKMCICHUS 10 XUMUIECKUM YPaBHEHUAM.
video lesson.video Vcnonp30BaTh IpH BBIIIOJHEHUH YUE€OHBIX 3aJaHUN TEKCThl Y4eOHMKA,
; - ; cnpaBouHble MaTepuansl (Ilepuognyeckyro cHCTEMY XHMHYECKHX
&subject_program
ids=31937343 SIEMEHTOB O N VMeHz[eneeBa, TaOIHUILYy PacTBOPHMOCTH  KHCIIOT,
- OCHOBaHHUI M coneil B BOAE, JIEKTPOXMMHMYECKUN ps HaIpsKEHUI
METAaJIJIOB).
Ucnonp3oBaTh HpH BBIIOJIHEHHM YYEOHBIX 3aJaHMd W B IIpoLecce
MCCIIEIOBATENLCKON JEATEIbHOCTH HAay4YHO-TIOMYJISIPHYIO JIUTEPATypY
XUMHUYECKOTO COJEp)KaHWs, CIPABOYHBIE MaTepUajbl, PECypChI
HNurepuera
OO0mmas Bubnuoreka [JOK OOBACHATH 00IIHE 3aKOHOMEPHOCTH B MI3MEHEHUN CBOMCTB 3JIEMEHTOB
2.3 XapaKTepHCTHKA https://m.edso0.ru/7 | VA-rpymniisl 1 UX COSANHEHHIA C YIETOM CTPOCHUSI X aTOMOB.
XUMHYECKUX 1412636 XapakTepu3oBaTth (HU3MUECKHE M XHMHUYECKHE CBOMCTBa MPOCTHIX
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aJeMeHTOB VA- P3BII 9 xnace BEIIECTB a30Ta U (Qochopa M UX COCAMHECHUH (aMMuaka, coJei
rpymmsL. A30T, https://resh.edu.ru/s | aMmoHus, a30THOW KHCJIOTBI, HUTpPaToB, okcuaa ¢ocdopa (V) u
dochop u ux ubject/29/9/ tdochopHOit  KHCITOTEI, (ochaToB), CHOCOOBI WX  MONYyYEHHS,
COCAMHEHUS MDOIII 9 knace IIPUMEHEHNUE U 3HAYCHUE B IIPUPOJIE U KU3HU YEIIOBEKA.
https://uchebnik.mo | OmpenensiTe OBl aMMOHUS U (oChaT-HOHBI B pACTBOPE.
s.ru/catalogue?alias | OOBSICHATE CYIIHOCTD OKOJAOTMYECKUX MPOOJEM, CBSI3aHHBIX C
es=lesson_template | maxoxmeHueMm coeaMHEHH# a30Ta U Gochopa B OKpyKaroIIei cpese.
,video_lesson,video | [TnanupoBaTh ¥  OCYHICCTBISTH Ha  MPAaKTHKE XUMHYECKHE
&subject_program_ | skcriepuMeHTBI, TNPOBOAWTH HAOIOJAEHUS, JeNaTh BBIBOABI 1O
ids=31937343 pe3yibTaTaM 3KCIIEpUMEHTA TIPH TPOBEAECHHH JTAOOPATOPHBIX OIBITOB
Y TIPaKTHYECKOW PabOTHI.
CrnenoBath npaBuiaM 0e30macHoi paOdOTHI B 1a00paTOpHH
MIPHU UCTIOIB30BAHUN XUMHIYECKOH TTOCYIBI 1 000PYI0BaHUSI.
HpOI/ISBOJII/ITI) BBIYUCIICHHUA 110 XUMWUYCCKUM YPAaBHCHUAM.
Hcnonb30BaTh TP BHIMTOTHEHUH YYCOHBIX 3aJJaHUH TEKCThI YUeOHHKA,
CIIpaBOYHbLIC MaTCpUalibl (HepI/IO}II/I‘ICCKyIO CUCTEMY XUMHUYCCKUX
anementoB JI. M. MengeneeBa, Tabmauily pacTBOPHMOCTH KHCIIOT,
OCHOBaHWM MU coyied B BOJIE, DJIEKTPOXUMMUECKUU Psijl HANpsHKEHUN
METaJIIOB)
OOBACHATEH 00IIHE 3aKOHOMEPHOCTH B U3MCHEHHUH CBOMCTB DJICMEHTOB
IVA-rpynmnsl 1 UX COENMHEHUN C YYETOM CTPOEHHUS UX aTOMOB.
Bubmiorexa [IOK XapakTepu3oBaTth (QU3UYECKHE | XHMHIIECKHE CBOWCTBa MPOCTHIX
https:/m.edso0.ru/7 BEIIECTB YIJIEpOaa 1 KPEMHHA W MX COCMHEHMI (oxcumoB yriepona,
412636 YrONbHOM KHCJIOTHI, KapOOHATOB, OKCHJA KpPEMHHS, KPEMHHUEBOUN
Obimas POIIL 9 Kace KHCJIOTBI, CHJIUKATOB), CIOCOOBI WX TONyYCHHs, NpPUMEHEHHE U
. 3HAYCHUE B MPUPOJIC U KU3HH YEITOBEKA.
XapaKTepUCTHKA https://resh.edu.ru/s OBLACHATE [OHIMHHO-CILe )
UMITIECKIX ubiect/29/9/ . P ACTBEHHYIO CBSA3b! CTPOCHUE BellecTBa —
24 seMenTon IV A- _JiMBLH 9 Kace CBOMCTBa — MPUMCHCHHE — HAa MPUMEpax COSMUHEHUH yriiepona u

rpynmel. Yriepon
1 KPEMHUN U UX
COEIMHEHUS

https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject_program

ids=31937343

KpPEMHHUSI.

Omnpenensate KapOOHAT- M CHIMKAT-UOHBI B PACTBOPE.

OOBSCHATH CYIIHOCTb JSKOJOIMYECKMX HPoOJieM, CBS3aHHBIX C
HaXOXKAECHUEM YTJIEKHCIIOrO ra3a B OKpY’KaloIIeH cpene.
[lonTBepkaaTh OCOOEHHOCTH COCTaBa OPraHUYECKHX  BELIECTB
nprMepaMH MPOCTHIX COCAMHEHMH (METaH, 3TaH, 3THJIEH, AllCTUIIEH,
3TaHOJ, TJIMLEPUH, YKCyCHAsl KHCJIOTa), B3aUMOCBSI3b HEOPraHMUECKHX
COEAMHEHUH yriepoaa u

OopraHuyeckux BemecTB. OmnmuchiBaTh  poib  OENKOB, JXHPOB H
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VIIEeBONOB B (PYHKIMOHMPOBAHMM JKUBBIX OPraHU3MOB, COCTaB
OPUPOAHBIX HCTOYHWUKOB YIJIEBOJOPOAOB, WX pOIb B OBITY U
MPOMBIIIEHHOCTH.

IIpoBOUTE BBIUMCIIEHHUS 110 YPABHEHUAM XUMHYECKUX PEAKLIUH.
[InanupoBaTh W  OCYWIECTBIATH Ha  MPAaKTHKE  XWMHYECKUE
9KCHEPUMEHTBI, MPOBOAMTH HAONIOACHUS, JeNaTh BBIBOABI IO
pe3ynbTaTaM 3KCIIEpUMEHTa TP MPOBENCHUH JTaOOpaTOPHBIX OMBITOB
U TIPaKTHYECKUX paboT.

CnenoBate mpaBmiiaM 0Oe3omacHOi paboTel B J1abOpaTopuu TpHU
MCIIOJIb30BAHUH XMMHUYECKON TIOCYII U 000PYyIOBAHMUSL.

Hcnonp30BaTh TpH BBIMTOTHEHUH YY€OHBIX 3a/IaHUH TEKCTHI Y4eOHHKa,
cupaBouHble Martepuansl (Ilepumonuueckyro CcHUCTEMY XHMHYECKHX
anementoB JI. WM. MengeneeBa, Tabmauiy pacTBOPHMOCTH KHCIIOT,
OCHOBAHMM W COJEW B BOAE, DJIEKTPOXUMHUYECKUN DSl HAIPSHKEHUN
METaJIJIOB)

Hroro no pazueny

25

Paznea 3.MeTa/JIbI H HX COeIMHEH

3.1
METaJIoB

OO011e cBOMCTBA

bub6nuoreka [JOK
https://m.edsoo.ru/7

412636

POIII 9 knace
https://resh.edu.ru/s
ubject/29/9/

MDOIII 9 knacc
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject_program

ids=31937343

PackpbiBaTh CMBICT M3y4aeMbIX MOHATHH W MPUMEHSTH OTH MOHITHS
MIpY OMUCAHUM CBOMCTB BEIIECTB U UX MPEBPAIICHU.

OOBSCHATH, OOImME 3aKOHOMEPHOCTH B HW3MEHCHHHM  CBOWCTB
9JIEMEHTOB-METAJNIOB M HX COEAUHEHUM C YYETOM CTPOEHUS WX
aTOMOB.

XapakTepu3oBaTh CTPOCHHE METAUIOB, oOmue ¢GuU3Ndeckue |
XUMHUYECKHE CBONCTBA METAJIIOB.

XapakTepru3oBaTh OOIIIE CITIOCOOBI TIOTYYeHNUS METAIIOB.

OmnuchIBaTh CIOCOOB! 3aIUTH METAJIIIOB OT KOPPO3HH.

CrnenoBaTh mpaBuiaM Oe30macHOW pabOThl B JTA0OpATOPUH TIPU
WCTIOJIH30BAHUH XMMHUYECKON TIOCYIBI U 000PY/TOBAHMSL.

[Ipon3BoANTE BHIMHCICHUS TIO YPaBHEHHMSIM XUMHYECKUX PEaKIIHi,
€CIIM OJTUH U3 PEarcHTOB CONICPIKUT IPHUMECH.

YyacTBOBaTh B COBMECTHOU pabOTe B Mape Wil TPyIIIe.

Hcnonbs30BaTh NP BHITOTHEHUH YUEOHBIX 3aJJaHUI TEKCTH yueOHUKa,
cnpaBounble Marepuansl ([lepmogudeckyro CcUCTEMY XHUMHYECKHX
anementoB JI. WM. MenneneeBa, TaOnuily pacTBOPUMOCTH KHCIIOT,
OCHOBAHMM W cojJeid B BOAE, JIECKTPOXUMUYECKUU DSl HAIPSHKEHUN
METaJIJIOB )
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Bbubnuorexa LIOK
https://m.edsoo.ru/7

1412636

OObsicHAT,  OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
3JIEMEHTOB-METAJIJIOB U UX COEAUHEHUH B IPyMNax ¢ y4ETOM CTPOEHUS
UX aTOMOB.

XapakTepu3oBaTh (U3UUYECKUEC M XHUMHUYECKHE CBOWCTBA IPOCTHIX
BEIIECTB METAJUIOB M MX COENNHEHUH (OKCHIIOB, THAPOKCHIIOB, COJIeH),
CIOCOOBI MX MONTYyYEHHSs, MPUMEHEHUE U 3HaYCHHE B IPUPOAC U KU3HU
YeJI0BEKA.

VYcraHaBiMBaTh NPUYUHHO- CIEICTBEHHYIO CBSI3b: CTPOCHUE BEIIECTBA
— CBOIMCTBa — IIPUMEHEHNE — HA IPUMEPAX U3y4aEMbIX BELECTB.

POUI 9 xnace 9
https_//resh edu rU/S Pacno3nasathb ¢ IMOMOIIBI0 KAaUYCCTBECHHBIX PEAKIIMM HMOHBLI MCTAJIJIOB:
Basceiimme ub'ec-t 129 /9'/ : MarHusi, KaJablys, alFOMAHMS, TIHHKA, xkene3a (I11) u xenesza (I11), meau
—.I— II o
. Joka3piBaTh aM(OTEpHBIH XapaKTep OKCHJOB M T'MJIPOKCHIOB
3.2 METaJlIbl U UX 16 1 MDBHI 9 kmace (D). 11
- AJIIOMHUHUS 1 TUHKA.
COCIIMHEHHS https://uchebnik.mo
S rU/Cataloque')al iaS HHaHI/IpOBaTB )51 OCYIIECTBJIATH Ha IIPAKTHUKE XUMHYECCKHEC
e.s—lesson temblate 9KCIIEPUMEHTBI, MPOBOAUTH HAOJIOJACHHS, JejIaTh BBIBOJABI 10
video lesson video | PE3Y/IbTaTaM SKCTEPHMEHTA NPH MPOBENCHHH 7a00pPaTOPHBIX OIMBITOB
;&subiect proéram Y TPAaKTUYECKUX PadoT.
ids=31937343 CrnenoBaTh mpaBujiaM Oe30macHO pPabOThl B J1A0OPATOPHUH IIPHU
E— WCIIOJIH30BAHUH XMMHUYECKON TIOCYIBI U 000PYIOBAHMSL.
IIpon3BoANTD BBEIYUCICHUS IO XUMHYECKIM YPaBHEHHUSIM.
YyacTBOBaTh B COBMECTHOM pabOTe B Mape WK CPYIIIIE.
BricTpanBath pa3BEpHYThIE TUCHbMEHHBIE U YCTHBIE OTBETHI C OMOPOMH
Ha WHPOPMANHIO W3 y4eOHWKA W CIIPABOYHBIX MaTepPHANIOB, TPAMOTHO
HCIIOJIb30BATh U3YYEHHBIN NOHATUHHBIN annapat Kypca XUMUU
Uroro no pazueny 20

Paznen

4. XuMHS H OKPY:Ka

1011as1 cpeaa

4.1

BemniectBa n
MaTepuaibl B
JKU3HH YEIOBEKA

Bbub6nuoreka LJOK
https://m.edsoo.ru/7

412636

POII 9 knacce
https://resh.edu.ru/s
ubject/29/9/

MBI 9 knacc
https://uchebnik.mo

s.ru/catalogue?alias
es=lesson template
\video lesson,video

XapakTepu3oBaTh POJb XUMHU B Pa3IM4YHBIX Cepax AesTeNTbHOCTH
JrOJel, OCHOBHBIE BEIIECTBA W MaTepHajbl, MPUMEHSIEMbIE B JKU3HU
COBpEMEHHOTro  dYenmoBeka. OOBACHATH  yclIoBHS  0€30MacHOTO
UCIIOIb30BAHNUS BEIIECTB M XUMHYECKUX

peaknuii B OBITY. AHaIM3UpOBaTh W KPUTHYECKH OLCHUBATH
UH(OPMAIIMIO O BIHMSHUM TPOMBIIUICHHOCTH, CEIbCKOTO XO3SHCTBA,
TPAHCIIOPTA M JIp. HA COCTOSTHHE OKPYKAFOLIEH CPEIbl.

YMeTh OKa3plBaTh IEPBYI0 MOMOILIb NPH XHMHUYECKUX OXKOrax u
OTpaBJICHUSX.

[lpuauMare yvacTHe B OOCYXICHHH MpPOOJIeM XHMHYECKOW U
9KOJIOTMYECKOH  HANpaBICHHOCTH,  BBICKa3blBaTh  COOCTBEHHYIO
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343

&subject _program

10s=31937343

IMO3UIIUIO I1O0 npo6neMe " npeajiaratb BO3MOXHBIC ITyTH et peuICHUA

Hroro no pazaeny 3
Bbubnuoreka LIOK
&iﬁﬁ;ﬁinm S 3 https://m.edsoo.ru/7
1 412636
OBHIEE KOJIMYECTBO
YACOB I1O 68

[NPO'PAMME



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IVTAHUPOBAHMUE

9 KJIACC
KoJsinyecTBO 4acon
Ne ara | DiekTpoHHbIEe MU POBLIE
Tema ypoka Beer | KouTpo | Tpaxru A p uupp
n/n JbHBIE | yeckme | M3Y4Y | o0pa3oBaTebHbIE PECYPCHI
0 padoThl | padoThHl | CHUSA
ITepuonuyeckuii 3aKoH.
1 ITepuomuueckas cucrema 1 bubnuoreka [JOK
XUMUYECKUX DJIeMeHTOB . https://m.edsoo.ru/00adb59e
. Menneneera
3aKOHOMEPHOCTH B
2 W3MEHEHHH CBOHCTB 1 bubmmoreka [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NEPUOOB
Knaccudukanms n
3 HOMeHK.?I)aT Ha 1 bub6mmoreka [JOK
yp https://m.edsoo.ru/00adb7e2
HCOPraHM4CCKNX BEIICCTB
Bupl xumMu4deckou cBsI3U
4 u TII/IIHI)I KPUCTAIITHICCKUX 1 bubmorexa LIOK
P! D https://m.edsoo.ru/00adbac6
penérok
VYpoxk "[loBTOpeHne MaTepraa 1mo
KonTponsnas pabora Nel temaM "Ctpoenue aroma. CTpoeHHE
o Teme «IloBTOpenne u BEIECTBA. XUMUYECKas CBS3h""
5 yriryOJieHe 3HAHUA 1 1 (MDBIII)
OCHOBHBIX pa3fIeNoB Kypca https://uchebnik.mos.ru/material_vie
8 kiacca» w/atomic_objects/7527106?menuRef
errer=catalogue
Knaccudukanus
6 XI/IMI/I‘IC(}))KI/IXH €aKIHH 110 1 bubmorexa LIOK
pead https://m.edso0.ru/00adbch0
pa3IMYHBIM ITPHU3HAKAM
bubmmoreka LJOK
https://m.edsoo.ru/00adbe9a
ITonsTue o ckopoctu "
N Ypoxk "CKopoCcTh XUMHIECKUX
XUMHUYECKOH PEaKITHH. N
7 1 peaknuii. [TepBoHagambHbIC
IToHsiTHE O TOMOTCHHBIX U i
FeTEpOTCHHbIX PEaKIAX TPE/ICTAB/ICHHS O KaTaln3e (PDILI)
https://resh.edu.ru/subject/lesson/210
2/start/
ITonaTre 0 XUMHUYECKOM bubmmorexa LHOK
https://m.edso00.ru/00adc28c
paBHOBecuu. DakTophl, "
Ypoxk "OOpaTtumMblie 1 HEOOpATUMBIC
BITUSIOIIVIE HA CKOPOCTh
8 UMIYECKOH DOAKLULH 1 1 peaxmuu. [lorsTHE O XUMHUYECKOM
TTOJIOXKCHHE XEIMI/I‘I;CCKOFO pasnosecuu” (PSIL)
https://resh.edu.ru/subject/lesson/210
paBHOBecCHs 3/start/
bubmoreka IIOK
https://m.edsoo.ru/00adcade
OxuncnuTensHO- Vpok "OKuCIUTENbHO-
9 BOCCTaHOBHUTEIIbHEBIC 1 BOCCTAHOBHTEJIHHBIC PEAKIINH.
peaxiuu Peakuuu coeqMHEeHUs, Pa3IOKEHUS,
3aMeIleHNs B 0OMEHA ¢ TOUKH
3peHUs OKUCIICHUS U



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://m.edsoo.ru/00adc28c
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://m.edsoo.ru/00adcade

BoccTanosnenus" (POL)
https://resh.edu.ru/subject/lesson/210
4/start/

bubmuoreka LIOK
https://m.edsoo.ru/00adcd68
VYpok "CyurHocTs mporecca

Teopus SIIEKTPOTUTHICCKON TUCCOIIUAIIHH.
10 3IIEKTP O THYECKON Juccouuanus KUCioT, OCHOBaHUN U
nuccorany. CUibHbBIE U cosneil. CiaOble ¥ CUIbHBIE
CJTa0BIC AJICKTPOJIUTHI 3NEKTPOIUTHL. CTEIeHb
muccormaruu” (POII)
https://resh.edu.ru/subject/lesson/151
8/start/
bubmmoreka [JOK
https://m.edsoo.ru/00add448
HouHble ypaBHEHUS Ypok "Peakiiui HOHHOrO OOMEHa U
11 o
peakumii ycnoBus ux nporekanus” (POLI)
https://resh.edu.ru/subject/lesson/160
3/start/
bubmmoreka [JOK
https://m.edsoo.ru/00add5d8
Ypok "XuMudeckne CBOHCTBA
XI/IMI/I‘IGCKI/IC CBOfICTBa OCHOBHBIX KJIACCOB HeOpI‘aHI/I‘IeCKI/IX
KHCJIOT ¥ OCHOBAHHUH B COEJMHEHU B CBETE MPEACTaBICHUM
12 | cBere mpeacTaBiIeHHM 00 00 DJIEKTPOTUTHICCKOM
AJIEKTPOTUTHICCKON JICCOLIMAIIMNA U OKHUCIIUTEIHHO-
JIACCOLIMALIUN BOCCTAaHOBHTEIBHBIX pEaKIIHsIX"
(POII)
https://resh.edu.ru/subject/lesson/160
6/start/
XuMHdecKkue CBOMCTBA
[ o LOK
. https://m.edsoo.ru/00add8b2
AJIEKTPOTUTHICCKOU
JHACCOLIMALIN
bubmmoreka LJOK
TToRsTHe 0 FHAPONH3E https://m.edsoo.ru/00add9d4
14 coneit Ypoxk "I'maponus comerr" (POLI)
https://resh.edu.ru/subject/lesson/312
3/start/
Bubnuoreka IJOK
https://m.edsoo.ru/00addd12
Ypoxk "O6o0mieHne mo TeMmam
15 O0600111EH1E U «Kiaccuukanus XuMHIeCKAX
cHCTEMAaTH3alys 3HAHUH peaxmuiiny u «JIEKTPOTUTHIECKAs
muccormarusy.” (POL)
https://resh.edu.ru/subject/lesson/210
1/start/
[IpakTudeckas padora Ne
16 1. «Pemenue bubmoreka IIOK
AKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a1a9»
17 | KonrponsHas pabora Ne2 Bubmumoreka LIOK



https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://m.edsoo.ru/00adcd68
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://m.edsoo.ru/00add448
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://m.edsoo.ru/00add5d8
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/1606/start/
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://resh.edu.ru/subject/lesson/3123/start/
https://resh.edu.ru/subject/lesson/3123/start/
https://m.edsoo.ru/00addd12
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/2101/start/
https://m.edsoo.ru/00addbfa

10 TeMe
«OQneKTponuTHYecKas
JHCCOLUALIYSL
XUMUYECKHE PEaKIIUU B
pacTBopax»

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

OO1mas xapaKTepucTHKA
rajoreHoB. XUMHUYECKHe

bubaunoreka [IOK
https://m.edsoo.ru/00addfe2
VYpoxk ""anorenst. Ximop.

18 CBOFCTBa Ha MpUMEpe Xnoposogopoa. ConsiHast KUCIOTa U
xJ10pa eé comu." (POIII) _
https://resh.edu.ru/subject/lesson/207
S/start/
XnopoBonaopon. ConsHast
1g | KHCIIOT, XUMHYECKHE bubmmoreka [JOK
CBOWCTBA, TIOTyYEHHE, https://m.edsoo.ru/00ade104
IIPUMEHEHHE
[pakTudeckas padora Ne 2
op | Mo Teme «[lomyaenue bu6mmorexa [IOK
COJISIHOM KHCIIOTHI, https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTBY»
Beraucnenuns o
91 | YPABHEHHAM XHMHYECKHX bu6morexa [IOK
peakmuii, eclid OfUH U3 https://m.edso0.ru/00ade488
peareHToB JaH B M30BITKE
29 OO6mrast XapaKTepUCTHKA bubmmoreka 1HOK
aeMeHToB VIA-TpyIms! https://m.edsoo.ru/00ade64a
AJTOTpOITHEIE bubmmoreka IHOK
MOIU(PHUKALINN CEPHI. https://m.edsoo.ru/00ade64a
23 Haxoxmaenue cepsl u €€ VYpok "Cepa. CepoBomopos.
COCTMHEHUH B IPUPOZE. Cynbdunsr" (POII)
XHUMHYECKHE CBOICTBA https://resh.edu.ru/subject/lesson/243
cepsl 4/start/
TR A — Butmorea LIOK
. https://m.edso0.ru/00ade802
CBOWCTBA
bubmmoreka LJOK
Oxkcupt cepbl. CepHast https://m.edso00.ru/00adea28
o5 | Kuciora, (uznyeckre u Ypoxk "Oxcun cepst (VI). Cepras
XUMHYECKHE CBOMCTBA, kuciora u ee comu'” (POII)
MIPUMEHEHHE https://resh.edu.ru/subject/lesson/207
7/start/
XUMHUYECKUE PEAKLIUH,
JIeKaIIre B OCHOBE
MIPOMBINIUIEHHOTO CIIOc00a
o | TOTydeHHs CepHOM Bubmmorexa LIOK
KUCIIOTBI. XUMHYECKOE https://m.edsoo.ru/00adec8a
3arpsA3HeHNe OKPYKaOIIeH
CpeIbl COSMHEHUSIMHU
cephl
27 zom mmona nporyra BuSmiorera LIOK
https://m.edsoo.ru/00adec8a
peaxIu
28 | OOmas xapakTepucTHKa Bubmumoreka LIOK



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

37eMEHTOB V A-TpYIIIIBI.
A3oT, pacupocTpaHeHue B
npupoze, pusnueckue u
XUMHYECKUE CBOWCTBA

https://m.edsoo.ru/00adeea6

Ypok "A30T: cBOICTBa U
npuMeHenne. AMmuak. Ousnyeckue
U Xxumudeckue cBoictna. [lonydenue
u npuMeHenue. Conu amMmmMoHus"
(POILI)
https://resh.edu.ru/subject/lesson/207
8/start/

AMMHaK, ero GU3NIEcKue

bubaunoreka [IOK

29 | M xuMHeCKHE CBOHCTBA, https://m.edso0.ru/00adf004
MOJIY4YCHUC U IPUMCHCHUC
[paktuueckas padora Ne 3
30 | Mo Teme «[lonyaenue bu6nuoreka LHOK
aMMHaKa, U3y4eHHe ero https://m.edsoo.ru/00adf180
CBOWCTBY
bubmmoreka [JOK
https://m.edso00.ru/00adf306
Ypoxk "AsorHas kucnota. CtpoeHne
A3zoTHas KHUCIIOTa, €8 MoJIeKyiIel. CBOMCTBA pa30aBIICHHOM
31 | dbusnyeckue U XMMUYECKUE Y KOHIIEHTPUPOBAHHOM a30THOM
CBOMCTBA KICITOTHI. COJH a30THOM KHUCIIOTHI.
Azotssle ynoopenus." (POL)
https://resh.edu.ru/subject/lesson/207
4/start/
Hcnonb3oBaHKe HUTPATOB
U coJel aMMOHHUS B
32| ynobpenni, Xinnriccroe ubmorera LIOK
’ . https://m.edso0.ru/00adf518
3arpsi3HEHNE OKPYKaIOIIeH
Cpelpl COSMHEHUIMHU
azora
bubmmoreka LJOK
https://m.edsoo.ru/00adf68a
®ocdop. Oxeu hocdopa Ypox "CI)ocq)oIz. Amorponus
thocdopa. CroiictBa docdopa.
33 (V) 1 pocdopna kucrora, Oxcun docdopa(V). dochopHas
(hm3rUecKre 1 XUMHIECKIE e
CBOMCTBA, MOTyUCHHE kuciora u €€ conu. PochopHbIe
’ ynobpenns." (POIII)
https://resh.edu.ru/subject/lesson/207
3/start/
Ucnons3oBanue pocdaTton
34 | yroSpesmii, arpsmenmic Bufmorea [IOK
" https://m.edsoo.ru/00adfc20
MIPUPOTHON CPEeIbl
tdhocharamu
butmoreka IIOK
https://m.edsoo.ru/00adfd9c
VYruepon, VYpok "Yrnepon. AIOTpONHbBIE
35 | Pacmpoctpanenne B MOU(UKALIAN YTIIEPO/Ia.

npupoze, pusnueckue u
XUMHYECKHE CBOICTBA

XUMHUUECKHUE CBOMCTBA yrieposa.
Ancop6rus." (POLLD)
https://resh.edu.ru/subject/lesson/207
2/start/



https://m.edsoo.ru/00adeea6
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2072/start/

Okcunel yrieposa, ux
(hu3HUecKre U XUMHUYECKHIE

bubmuoreka LIOK

36 | ceoticTsa. Jxonormieckue https://m.edsoo.ru/00adfebe
PO0JIEMBI, CBA3aHHBIC C
okcuyioM yraepoaa (IV)
bubaunoreka [IOK
VIObHAsS KHCIIOTA 1 & https://m.edso0.ru/00ae006¢
37 comi Ypok "YronsHas kucnora" (POII)
https://resh.edu.ru/subject/lesson/207
O/start/
bubaunoreka [IOK
Mp aKTHq,?CKM paGora Ne 4 https://m.edsoo.ru/00ae027e
no teme "l[lonyuenue " o o
38 | yrexucioro rasa, Ypf')K YrapHsblii ra3. YTIeKUCIbIid
KauectBennas peaxmus Ha ras" (POLID) .
" https://resh.edu.ru/subject/lesson/207
KapOOHAT-UOH 1/start/
HepBOHa‘IaJ'H)HBIe IIOHATUA
39 00 OpraHUYECKUX bubmuoreka 1HOK
BeII[eCTBaX KakK O https://m.edso00.ru/00ae054e
COCMHEHUSX yriiepoa
bub6mmoreka [JOK
https://m.edso00.ru/00ae080a
40 Kpemnuii u ero Ypok "KpemHWMit 1 €ro COeTMHEHUS.
COEIIMHEHUS Crexio. Lement" (POILI)
https://resh.edu.ru/subject/lesson/206
9/start/
[IpakTudeckas pabora Ne 5.
Pemienne
41 | OKCTICPHMCHTANBHBIX 3274 bubmmoreka IHOK
o Teme «Baxweiinme https://m.edso00.ru/00ae0bf2
HEMETaJUTBI ¥ X
COCITMHEHU S
bubmmoreka LJOK
Konrponbuas padora Ne3 https://m.edso0.ru/00ae0el8
4p | TOTEME «Baxwueitmme Ypok "O6o0menue mo Teme
HEMETaJUTBI ¥ X "Hemeramnsr" (POLI)
COCITMHEHHUS https://resh.edu.ru/subject/lesson/206
8/start/
Bubnuoreka IJOK
https://m.edso00.ru/00ae103e
Vpoxk "[lonoxenne MeTaiioB B
MEPUOJUYECKON CHCTEME
OO0mmas XxapaKkTepuCTHKA XuMuueckux 3smemenTos /. 1.
XUMHUYECKUX JIEMEHTOB — MenneneeBa. MerayuinuecKkast CBSI3b.
MeTaJuIoB. Meramndeckas dusnyeckre 1 XUMHYECKUE
43 | CBA3b M METaJUTHUCCKAS cBoiicTBa MeTautoB. CIIiaBbl

KpHCTaJTHYecKast
pemérka. Puznueckue
CBOMCTBa METaJJIOB

MeTayuioB. HaxoxxaeHne MeTasioB B
MIpHUPOJIe U OOIIHE CIIOCOOBI MX
noxydeHus. Ps aktuBHOCTH
(9JIeKTpOXUMHUYECKUH psilt
HanpspkeHuit) metasuios” (POLLI)
https://resh.edu.ru/subject/lesson/160
7/start/



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2070/start/
https://m.edsoo.ru/00ae027e
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/2068/start/
https://m.edsoo.ru/00ae103e
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/

XUMHUYECKHE CBOMCTBA
METAJIOB.

bubmuoreka LIOK

44 DNEeKTPOXUMHUYUCCKHH Psijt https://m.edso0.ru/00ae1156
HaIpPsDKEHU METaJIJIOB
OO01mue crroco0nl
MTOJTYYCHHMSI METAJLIIOB.
5 | o B o Bumorera 10K
yp o https://m.edso0.ru/00ael1156
peaKIuii, eclii OJUH U3
pEareHTOB CONEPIKUT
MIPUMECH
46 [onsiTue o koppo3uu bu6nuorexka LIOK
METaJIOB https://m.edsoo.ru/00ae1278
bubmmoreka [JOK
https://m.edsoo.ru/00ael4b?2
VYpoxk "lllenouHbIe METAIITHL.
dusnyeckue U XUMUYECKUE
47 | Ulenodnpie MeTaJUTbI N
cBoiicTBa. OKCHIBI M TUIPOKCHIIBI
menogHbIx Metasuios." (POL)
https://resh.edu.ru/subject/lesson/160
2/start/
48 OKCHIIBI ¥ THIPOKCHIIBI bub6mmoreka [JOK
HATPHUS U KaJIns https://m.edsoo.ru/00ael4b2
. 1 https://m.edsoo.ru/00ael5e8
Mar"aum
50 Baxwuelimme coeqrHeHUS bub6mmoreka [JOK
KaJIbIIMs https://m.edsoo.ru/00ael15e8
Buneo "®usnueckue cBoiicTBa
merouHbIX Metamios" (POLI)
51 &i‘ﬁﬁ;?;eaﬂm S https://uchebnik.mos.ru/material_vie
1 w/atomic_objects/5254843?menuRef
errer=catalogue
52 JKEcTKoCTh BOJBI U bubmmoreka LJOK
Croco0bI €€ yCTpaHeHHUS https://m.eds00.ru/00ae1886
53 | o enee B moers oms Bumorera IOK
N H,, https://m.edsoo.ru/00aelae8
Y METObI e€ yCTpaHeHHS
Bubnuoreka IJOK
https://m.edsoo.ru/00aelc64
Vpok "Amomunuil. Haxoxaenue B
54 | AuoMumuit npupojie. CBOHCTBA aIFOMHUHUSL.
AmboTepHOCTS OKCHIA U
ruapokcusa amomunus" (POIL)
https://resh.edu.ru/subject/lesson/160
4/start/
55 AwmdorepHBIe CBOWCTBA Bubmmorexa LIOK
OKCHJIa M THIPOKCH 1A https://m.edsoo.ru/00aelc64
bubmoreka IIOK
https://m.edsoo.ru/00aeld86
56 Kenezo

VYpok "Kenezo. Haxoxnenue B
npupojie. CBolicTBa JKenesa.



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/1602/start/
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/1604/start/
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Coenunenus xeneza" (POLL)
https://resh.edu.ru/subject/lesson/160
5/start/

OKcuibl, TUAPOKCUIBI U

bubmuoreka LIOK

57 EﬁJII)H wenesa (IT) u xenesa 1 https://m.edsoo.ru/00ae35e6
Ypok "O0o0I1IeHHE TI0 TeME
O60GmICHIC 1 «Meramns». [Ipumenenue
58 CHCTeI:/IlaTma WSl 3HAHUU 1 meraios " (POII)
1 https://resh.edu.ru/subject/lesson/206
7/start/
[paktuyeckas padora Ne
7. Pemenue
59 | KCHEPUMEHTAILHBIX 1 bubmmoreka [IOK
3a/1a4 110 TeEMe https://m.edsoo.ru/00ae3de8
«Baxkueiinue MeTayuibl U
X COCAUHCHUA»
Brruncnenus o
ypaBHeHI/ISIM XUMHUYCCKHUX
peakiuii, ec’au OUH U3
GO0 | PearcHToB lai B M30bITKE 1 bubmuoreka 1HOK
WJIH COJICPIKUT TIPUMECH. https://m.eds00.ru/00ae1750
Brruncinenus MaccoBoi
JI0JIM BBIXOJIa IIPOJIYKTa
peaKIu
Ypok "CriocoObI TTOTyIeHUS |
O606wIeHIE 1 npuMeHerne Meramuios" (ML)
61 CHCTeI;AlaTma —— 1 https://uchebnik.mos.ru/material_vie
1 w/atomic_objects/8423338?menuRef
errer=catalogue
Ypok "O6o0menue mo Teme
Kontponsuas pabora Ned "Meramnel". [IppuMeHeHre MeTauIoB"
6y | MO TeMe «Baxwueitmme 1 (MDBIII)
METaJUIbl U UX https://uchebnik.mos.ru/material_vie
COEIUHEHUSD» w/atomic_objects/7527186?menuRef
errer=catalogue
o3 B(e):uieecmea I/IOI\{I’aTep;IaJ'IBI B . BuGnnorexa LOK
TTOBCC/IHCBHON AU3HU https://m.edsoo.ru/00ae3f50
YeJI0BEKa
64 XHUMHUYECKOE 3arpsI3HEHUE 1 bubnmoreka [IOK
OKPY’KAIOIIEH CpeJIbl https://m.edso00.ru/00ae4270
65 Ponb xumuu B perieHun 1 bubnmoreka [IOK
9KOJIOTHYECKUX TPOOIeM https://m.edso00.ru/00ae4270
66 O0600111EH1E U 1 Bubnuoreka IJOK
CHCTEMATH3aIMS 3HAHUN https://m.edsoo0.ru/00ae0d0a
67 O0600111EH1E U 1 Bubnuoreka IJOK
CHCTEMATH3aIMS 3HAHUN https://m.edsoo.ru/00adb33c
68 O0600111EH1E U 1 Bubnuoreka IJOK
CHCTEMATH3AIMS 3HAHUN https://m.edso0.ru/00ad9ch?2
OBILEE KOJIMYECTBO 68

YACOB IIO TTPOTPAMME



https://resh.edu.ru/subject/lesson/1605/start/
https://resh.edu.ru/subject/lesson/1605/start/
https://m.edsoo.ru/00ae35e6
https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/2067/start/
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://uchebnik.mos.ru/material_view/atomic_objects/8423338?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8423338?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8423338?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527186?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527186?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527186?menuReferrer=catalogue
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

Ilo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHNYCCKHUEC ITOHATUS)

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHX [MOHSTHH: aToM,
MOJIEKYJa, XMUMHUYECKHH 53JIEMEHT, IPOCTOE BELIECTBO, CIOKHOE
BELIECTBO, CMECh (OJHOPOJHAsT W HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTEIIbHAsl aTOMHAasi M MOJIEKYJSIpHas Macca, KOJIMYECTBO
BELIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas J0Js XUMHUYECKOro
JJIEMEHTa B COEAWHEHUHU, MOJISIPHBIM OOBEM, XMMHUECKas peaKius,
KiaccupUKalus  peakuHuil:  peakuuud  COEQUHEHMs,  peaKiuu
pa3oKeHus, peakluM 3aMEIleHHus, pPeakUuu OOMEeHa, DJK30- H
SHAOTEPMHUUYECKUE DPEAKIHH, TEerIoBOW 3¢ ¢eKT peakiuu, pacTBop,
MaccoBas 10JIs BellecTBa (MIPOLEHTHAs! KOHIEHTPAllKs) B pacTBOPE

1.2

HUIUTIOCTPpUPOBAThL B3aMMOCBA3b OCHOBHBLIX XWMHWYCCKUX HOHATHA U
IMPUMCHATH OTHU NOHATUA IMTPHU OITMCAHWU BEIICCTB U UX HpeBpaHIeHI/Iﬁ

1.3

HCIOJIb30BaTh XUMHUYECKYI0O CHMBOJIUKY Ul COCTaBJieHHsS (hopmyl
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIHI

1.4

pacKpbhIBaTb CMBICI 3aKOHOB COXpPAaHEHHS MacChl  BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHA
ABoraapo

1.5

OIIpCACIIATD BaJICHTHOCTb aTOMOB 9JIEMCHTOB B 6I/IHapHBIX
COCAUHCHUAX

1.6

KJIaCCU(PUIMPOBATh XUMHUYECKHE peakiuuu (M0 YHCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY 3PQeKTy)

1.7

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYISPHYI0O W MOJISIPHYIO MacChl
BEILECTB

1.8

BBIYUCIIATE MACCOBYIO JOJIIO XMMHYECKOI'o 3JIEMEHTA II0 CpopMyne
COCOUHCHMNA,

1.9

BBIYHUCJIATE MACCOBYIO JOJIHO BCIICCTBA B PACTBOPE

1.10

NPUMEHSTh €CTECTBEHHOHAYYHBIC METOJbI MO3HAHUS — HAOIIOJICHUE,
U3MEPEHUE,  MOJICJIMPOBAHUE,  OKCIEPUMEHT  (pealibHbId |
MBICJICHHBIN )

IIo Teme: «Baxneiinme MPEACTAaBUTCIIN HCOPIraHUYCCKUX BCUICCTB»

2.1

pPacCKpbIBaATb CMBICII OCHOBHBIX XHUMHWYCCKUX TIOHSATHUH: OKCHI,
KHCJI0T4, OCHOBAHHC, COJIb

2.2

ONpeNeNaTh MPHUHAAISKHOCTh BEIIECTB K OINpENelIEHHOMY KIaccy
COeJIMHEHUuH 1o Gopmyaam

2.3

KJ'IaCCI/I(I)I/IL[I/IpOBaTB HCOPTaHNUYCCKUC BCIICCTBA

2.4

XapakTepu30oBaTh (OMUCHIBaTh) OOMIME XUMHUYECKHE CBOICTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIAasi OMHMCAHHE MPUMEPAMHU
MOJIEKYJIIPHBIX YPaBHEHUU COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUN




2.5

IIPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHMMOCTH OT HX
KauCCTBCHHOT'O COCTaBa, BO3MOXHOCTU MPOTCKAHUA XUMHYCCKUX
HpeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIEAOBaTh MpaBWJIaM MOJIb30BAHHS XUMHUYECKOM TOCYIOW H
1a00paTOpHBEIM O0OpYIOBAaHUEM, a TAKXKE IpaBWJIaM OOpAaIICHHS C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKUMSIMU TIO BBIIIOJHEHHUIO
1a00PATOPHBIX XUMHUYECKUX OIBITOB IO TOJTYYCHHIO W COOWMPAHHIO
ra3zo00pa3HbIX BEIIECTB (BOJAOpPOAA M KUCIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB C ONPEACIEHHONM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEII[ECTBA, TUIAHUPOBATH U MPOBOJAUTH XUMUYECKHE IKCIIEPUMEHTHI TI0
pacno3HaBaHUIO pPACTBOPOB IIENOYed U KUCIOT C IOMOIIbIO
WHJIUKAaTOPOB (JJakMyc, heHon(Tanent, METUIOPaHXK U APYTHe)

2.7

IIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHYECKOMN pEaKIINU

I[Io Tteme: «llepuommuecknii 3akoH u Ilepmonnueckass cucrema
xumudeckux snemeHToB JI. M. MengeneeBa. CtpoeHue aTromoB.
Xumunueckas cBsi3b. OKUCIUTENLHO-BOCCTAHOBUTEILHBIE PCaKIumn»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHATUH: SOpO aTroma,
IEKTPOHHBIA CJIOM aroMa, aToMHas OpOuTalb, paguyc aroMma,
XMMHYECKas CBsI3b, MMOJIAPHAs W HEMOJIIpHAs KOBAJIECHTHAsl CBS3b,
ANIEKTPOOTPHUIIATENILHOCTh, HWOHHAs CBfA3b, HOH, KaTHOH, AaHHOH,
CTENEeHb OKUCIICHUS

3.2

K.]'IaCCI/I(l)I/IHI/IpOBaTI) XUMHNYECKHUE DJIECMCHTHI

3.3

OTHMCBHIBATh W XapaKTepu3oBaTh TaOim4Hyr0 Gopmy Ilepuomndeckoit
CHCTEMBbl XMMHYECKHX JJIEMEHTOB: pa3inyarTh MOHATHUS «TJIaBHAS
noarpynma (Arpymma)» u  «nobouyHas mnoxarpynmna (brpymma)y,
«MaJtble» M «OOJIBIITNE) TTEPHOIbI

3.4

packpsiBaTh cMmbich [lepuogmyeckoro 3akona .M. Menpgeneena:
JEMOHCTPUPOBATh MOHUMAaHKUE TEPUOANYECKOI 3aBUCIMOCTH CBOMCTB
XMMHUYECKUX DJJIEMEHTOB OT uX mnosoxeHus B Ilepuoanueckoit
CUCTEME

3.5

COOTHOCHUTh  OOO3HAauUeHHUs, KOTOpblE HMEIOTCA B  TabmuIe
«ITepnoamueckas cHcTeMa XUMHAYECKUX 3JICMEHTOB J.N.
MenneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsia  sapa, OOIIee YHCIIOo
AJICKTPOHOB M PACIPEACICHUE UX TI0 SJICKTPOHHBIM CJIOSIM)

3.6

OIIPCACIIATH CTCIICHDb OKHCJICHUA 3JICMCHTOB B 6I/IHapHLIX
COCIUHCHHUAX

3.7

OIIPCACIIATh BHI XUMHYECKOM CBSI3U (KOBaHCHTHaH n I/IOHHaH) B
HCOPTraHU4YCCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJabTara

IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

IIo Teme: «BeliecTBo 1 XUMHUYECKast pCaKkuus»

1.1

PACKPBIBATH CMBICJI OCHOBHBIX XHUMHUUYCCKUX MMOHSATHIM: pacTBOD,




AJIEKTPOJMTBI, HEIIEKTPOJIMTHI, AJIEKTPOJIUTUYECKAs TUCCOIUAIINS,
peakiMu HMOHHOTO OOMEHa, KaTaluu3aTrop, XUMHUYECKOE PABHOBECHE,
oOparumble u HeoOpaTUMbIe peaxkuuu,
OKHCITUTETbHOBOCCTAHOBHUTEIIbHBIC peakuuu, OKHUCIIUTEIb,
BOCCTAHOBUTENIb, OKHCIECHHE ¢ BOCCTAHOBJICHHE, aJUIOTPOIHS,
aMm(pOTEepHOCTh,  XHMHUYECKas CB3b  (KOBAICHTHAs, HWOHHA,
METaJUINYeCcKasi), KpUCTAJUIMYecKass pemerka, CIUIaBbl, CKOPOCTh
XUMHUYECKON PEaKIun

1.2

HUITIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHSATHH W
IMPUMCHATDH OTU MMOHATHSA ITPU OIMMUMCAHUHN BCIICCTB U UX HpeBpaHIGHI/Iﬁ

1.3

COCTaBIIAITh ypPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMAIMM KHUCIIOT,
LIeJI0Yel W COJIeH, TOJHBIE U COKPAIIEHHBIE YPABHEHHUs pEaKIMi
HMOHHOTO 0OMeHa

1.4

pPacKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUN
MIOCPEJCTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca ITUX PEeaKLMi

1.5

IIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHYECKOMN pEeaKIINU

ITo Ttemam: «HemeTamnel M WX coeauHEeHHA» MU «MeTamnbel U WX
COEIMHEHUS

2.1

XapaKTepPU30BaTh (OMUCHIBATE) OOIINE U CTIEIIM(PUICCKUE XUMUICCKUE
CBOWCTBA TIPOCTBIX M CJIOKHBIX BEIIECTB, TOJTBEP)KIas OIMUCAHUE
puMepaMu MOJIEKYJSIPHBIX ¥ HOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIINI

2.2

COCTaBJISITh YPaBHEHUS PEAKIMKA, MOATBEPKIAIONTNX CYIIIECTBOBAHUE
TEHETUYECKOM CBS3U MEXKIY BEIIECTBAMH PA3TUNYHBIX KJIACCOB

2.3

MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH NMPOTEKAHUSI XMMHUYECKUX MPEBpaLICHUI B pa3lInYHBIX
YCIOBUSAX

2.4

cleoBaTh MpaBWJIaM  TMOJB30BAaHUS XMMUYECKOW TOCyIoll H
1a00paTopHbIM OOOpYIOBAaHHEM, a TAKXKE IMpaBWiIaM OOpalleHus C
BEUIECTBAMU B COOTBETCTBUM C HMHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUI0 M COOUpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO Ira3a)

2.5

IPOBOJMTh PEaKIUH, IOJITBEPXKIAIONIME KAYeCTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACMO3HABATh ONBITHBIM MYTEM XJIOPHUJ-,
Opomuza, woauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, HMOHBI M3y4YCHHBIX METAJUIOB,
IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHMYECKUX BEIECTB

ITo Teme: «Xumus u OKpYyXKaromasa cpeaa»

3.1

pacKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKHUX TTOHSATHUM: HI[K
BCIICCTBA; KOPPO3Us METAJIJIOB

3.2

IPUMEHATh OCHOBHBIE OIEpAllMM MBICIUTEIBHON JESATEIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTeMAaTU3alHIo,
BBISIBJICHUE NPUYMHHO-CJIECICTBEHHBIX CBSI3€W — JUI1 U3Y4EHUs
CBOJMCTB BEIIECTB M XMMHYECKHUX pEaKUUH; €CTECTBEHHOHAY4YHbIE
METOJbl TO3HaHHWA — HAOIOAEHUE, H3MEpEeHHe, MOJEIHPOBAaHUE,
9KCIEPUMEHT (peaJIbHbIA U MBICIICHHBIN)




MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KJIACC

Kox

HpOBepﬂeMblﬁ IJIEMECHT COACPKAHUA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHHM B KU3HM Y€JIOBEKA. XHUMHUSA B CHUCTEME HayK.
Tena m BemiectBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE
BEIIIECTB

1.2

ITonsarue o METOJaX IMO3HAaHUA B XUMUH. YucTteie BeIcCTBa U CMECH. Croco0b1
pa3AeiieHusi CMecen

1.3

ATOMBI M MOJNEKYIbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJIBI XUMHUYECKUX
u1eMeHTOB. IIpocThie U c10kKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE

1.4

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemiectB.  OTHocuTenbHas  aTOMHas — Macca.
OTtHocuTenbHast MOJIEKysipHast Macca. MaccoBast 10J11 XMMHUYECKOTO 3JIEMEHTa
B COCIMHEHNH

1.5

KonunuectBo BemectBa. Monbs. MossipHass Macca. B3auMOCBSI3b KOJMYECTBA,
MacChl W 4YHCJIAa CTPYKTYpHBIX €IWHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMHUYCCKUX COG)II/IHeHI/Iﬁ

1.6

dusnyeckye U XUMHUYECKUE SIBJIEHUS. XUMHYECKAs peakuuga u eé IIPpHU3HAKH.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XuMuueckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEaKIni (COCTUHEHMS, PA3JIOKEHHS, 3aMEeleHUs, 0OMEHA)

1.7

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOW MOCYA0H, ¢ MpaBuiIaMu
pabotel B Jjaboparopuu W TOpuéMamMu  OoOpaimieHuss ¢ J1abopaTOPHBIM
0o0opynoBaHHEM, W3y4eHHUE W OINUCaHWE (PU3NYECKUX CBOWCTB 0O0pa3IoB
HEOPraHMYECKHX BEIICCTB, HaOMIoJeHHEe (U3NMYECKUX (TUTaBJICHHE BOCKA,
TasiHUE JIbJla, PACTUPAHUE caxapa B CTYIKe, KUIIEHHE W KOHICHCAlUs BOJAbI) U
XUMHYECKUX  (TOpeHHe CBeYd, [MpOKaJMBaHUE METHOW  IMPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHUCJIOTOW) SIBICHUN, HaONIOeHWEe U OIUCaHUE
OPU3HAKOB MPOTEKaHWs XUMHUYECKMX peakuuid (pasjioxkeHHe caxapa,
B3aMMOJICHICTBE CEpHOM KHUCIOTHlI C XJIOPUIOM Oapusi, pa3ioKeHHe
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMO/JICIICTBHE KeJie3a C PaCTBOPOM
com meau(ll), n3ydenue crmocoOoOB pa3aeneHuss cMecei (C MoOMOIIbI0 MarHuTa,
¢bunbTpOBaHUE, BHINAPUBAHUE, NUCTWILISAIUSA, XpomaTorpadus), MpoBeAcHUE
OYKCTKU MOBAPEHHOM cOM, HAOIIOJCHUE U OTMIMCAHKUE PE3YIbTATOB MPOBEACHUS
OTIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHue MoJelei
MOJICKYJI (IIIapOCTEPIKHEBBIX)

Baxneiiue NpCaACTABUTCIINM HCOPraHMYCCKUX BCHICCTB

2.1

Boznyx — cmech razoB. CocrtaB Bozayxa. Kucimopon — aneMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B Mpupoje, puznydeckue M XUMHUECKUE
cBoiictBa (peakuuu ropenusi). Oxcuasl. Ilpumenenue kucinopona. CrocoObl
HOJy4eHUsl KHCIOopoJia B JIAOOpaTOpuM M MPOMBIINUIEHHOCTH. KpyroBopoT
Kuciopoja B npupoje. O30H — ajioTponHasi MoAuHUKaIMsI KUCI0poaa

2.2

TennoBoit 3pPekT XuMUUecKoi peakuy, TEPMOXUMUYECKNE YPaBHEHHUS, IK30-
Y DHIOTEPMUYECKUE PeaKIMU. TOIUINBO: yroJib U MeTaH. 3arpsi3HEHUE BO30yXa,
yCUJIEHHE MTAapHUKOBOT0 3(dekTa, pazpylieHue 030HOBOTO CI0sI

2.3

Bonopon — snemeHT M mpocToe BeriecTBO. HaxoskieHue BOJOpoJa B MPUPOJE,
¢bu3MyecKMe W XMMHYECKHE CBOWCTBA, TNPHUMEHEHHE, CIOCOOBI TOJTyUYCHHSI.




Kucnorte! u conu
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Modnsipublii 00bEM ra30B. PacuéTsl 10 XUMHUYECKUM YpaBHEHHSIM

2.5

®dusnueckue CcBoWcTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI
HacpliienHble 1 HEHACBIILEHHBIE PACTBOPBI. PaCTBOPUMOCTB BEIIECTB B BOJE.
MaccoBass nmons Bemecrsa B pacTBOpe. XHUMHUYECKHME CBOMCTBA BOJBL
OcHoBanust. Ponp pacTBOpoB B mpupoje U B KHU3HM denoBeka. KpyroBopot
BOAbl B IpUpoJie. 3arpsA3HEHHE NPUPOJIHBIX BojA. OXpaHa U OYHMCTKa
IIPUPOJHBIX BOJ

2.6

Knaccudukanuss Heopranmueckux coeaumHeHuid. Oxcuapl. Kiraccupukanus
OKCHJIOB:  cojieoOpa3syroniie (OCHOBHBIC, KHCIOTHBIE, aM{(OTepHbIE) |
HeconeoOpasyromue. HomeHknarypa oxcunoB. Pusndeckne M XUMHUYECKUE
CBOMCTBA OKCUAOB. [loydeHne okcuion

2.7

OcHoBanus. Knaccudukanust ocHOBaHMI: IIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HoMeHknaTtypa ocHoOBaHU. PU3NYECKHE U XUMUYECKUE CBOMCTBA
ocHoBaHM. [losryyeHne ocHOBaHU

2.8

Kucnotsl. Knaccudukanus xucnor. Homenxnarypa kucinor. dusmueckue u
XUMHYECKHe CcBoiicTBa KHCIOT. Psam aktuBHOcTm MetamimoB H.H. bekerosa.
[Tony4yenue kuciaot

2.9

Comu. HomeHnknarypa coisieil. @U3MYECKHE W XUMHUYECKHE CBOWCTBA COJICH.
[Tonyyenue coisent

2.10

I'enetnueckas cBSI3b MCXKAY KiTaCCaMH HCOPIraHUYCCKUX CO€,Z1HH€HI/II7[
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XHWMHUYECKUN  JKCIIEPUMEHT: KAayeCTBEHHOE ONPENEICHUE  COACpPKAHUA
KHCIIOpO/ia B BO3JyXe, IMOJydeHue, cOOMpaHue, pacrno3HaBaHUE M H3Yy4eHUE
CBOMCTB KHCJIOPOJa, HAOIIOJEHHE B3aUMOJCHUCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MpEKpallleHus TopeHus (moxapa), 03HaKOMJIEHHE ¢
oOpa3liaMu OKCHJIOB M OIKMCAHUE HX CBOWCTB, IOJIydeHHE, COOMpaHue,
pacrno3HaBaHMe M M3y4Y€HHE CBOWCTB BOAOpOJa (rOpeHue), B3aUMOJEHCTBHE
Bosiopona ¢ okcuzom meau(ll) (Bo3MOKHO MCTIOJIb30BaHUE BUIACOMATEPHUAIIOB),
HaOmofieHre oOpa3loB BEHIECTB KOJIMYECTBOM | MOJb, HCCIEAOBaHUE
OCOOCHHOCTEl pacTBOPEHUS BEIIECTB C PA3IUYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHHE PACTBOPOB C OMpENEIEHHON MacCcOBOMl JoJieil pacTBOPEHHOTO
BEIIECTBA, B3aMMOJEWCTBHE BOJbI C MeTallaMd (HaTpueM U KajbIHeM)
(BO3MOKHO HCHOJIb30BaHUE BHJICOMATEPHANIOB), OIpEAETICHHE PAcTBOPOB
KACJIOT U IIEJOYel C IOMOIIBI0O HMHIUKATOPOB, HCCIEIOBaHHE O00pasloB
HEOPraHMYECKUX BEIIECTB pA3IMYHBIX KIACCOB, HAONIOIEHWE HW3MEHEHUS
OKpack WHJIMKATOPOB B pacTBOpax KHCIOT W IIeJouell, u3ydyeHue
B3aumojeiictBus okcuga Meau(ll) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT C
MeTaJlJIaMH, peaklnii HeUTpaau3alnu, NoJydyeHne HepPaCTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOIO MeTajula JApPYyruM M3 pacTBopa COJIM, peIlIeHue
9KCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHeinne Kiacchl HEOPTaHUYECKUX
COEIMHEHUI

[lepuoanueckuii 3akoH u [lepuoandeckas cucteMa XUMHUYECKUX 3JIEMEHTOB
J.1. MenaeneeBa. CTpoeHne aToMOB. XUMHUYECKas CBSI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINU

3.1

[lepBrie MOMBITKH KIACCUPUKAIMKU XUMHUYECKUX dieMeHTOB. I[lonstue o
TPYNIax CXOTHBIX AJIEMEHTOB (IETOYHBbIE U IIENIOYHO3EMENTbHbIE METaJLIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpble 00pa3yrT am(poTepHbIE
OKCHU/JIbI M TUJPOKCUIBI

3.2

[Tepuonnueckuii 3akoH. llepuoanueckas cucteMa XUMUYECKUX 3J1eMeHTOB J[. 1.




Meneneesa. KopoTkonepuoanas u JUIMHHOIIEPHO JHAS (bopmbI
Ilepnoguueckoit cucrembl XuMHuYeckux aieMeHToB JI.M. Menneneesa.
IIepuoasl m rpynmsl. PU3MYECKUH CMBICI HOPAJKOBOIO HOMEpPA, HOMEPOB
IIepHoJia U rPYMIbI AJIEMEHTA

3.3

Crpoenne atomMoB. CoctaB aroMHbIX sjep. M3oTonbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XHMHYECKHX 3JEMEHTOB
[Iepnognueckoit cucremnl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO
3JIEMEHTA MO €ro nojoxeHuro B [lepuoanueckoii cucreme [I.M1. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUsl paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3nauenue [lepumonmueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUISl pa3BUTHS Haykd W npakTuku. .M. MenneneeB — y4€Hbld U
I'paKJIaHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.
DIEKTPOOTPUIIATEIILHOCTh XUMHUYECKUX 2JIeMeHTOB. loHHAas CBsI3b

3.6

Crenenpb okucieHus. OKHCINTEIEHOBOCCTAHOBUTCILHBIC pCaKknuu. HpOIIGCCI)I
OKHCJICHHS B BOCCTaHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aUMOJCWCTBUE THUIAPOKCHAA LHUHKA C PACTBOPAMHM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-
BOCCTAaHOBMTEJIbHBIX peakiuil (ropeHue, peakliuy pa3ioKeH s, COeAMHEHNS )

9 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeniectBo u xummnyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XuMH4eCKux 3neMeHToB J[. M.
MenneneeBa. CTpoeHune aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHWHM CBOMCTB
XUMUYECKUX JJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUSI W WX
COCIMHCHUN B COOTBETCTBHHM C IIOJIOXKEHHUEM 3JeMeHTOB B Ilepmomnueckoi
CHUCTEME U CTPOCHHUEM MX aTOMOB

1.2

CTpOGHI/Ie BCIICCTBA: BHBI XAMHYECKOH CBs3H. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BEIIECTBa OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
H BU4 XUMHWYECKOU CBS3H. KJ'IaCCI/I(i)I/IKaI_II/IH N HOMCHKJIaTypa HCOPraHNM4CCKUX
BCIICCTB (MG)I(IIYHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIIUXCA K  Ppa3jin4YHbIM Kj1accaM HCOPraHU4CCKUX COG,Z[I/IHGHI/II‘/‘I,
T'CHCTUYCCKAA CBA3b HCOPIraHUYCCKUX BCIICCTB

1.3

Knaccudukanus XuMu4eckiX peaklui Mo pa3IudHbIM MpU3HaKaM (10 YUCTY U
COCTaBYy YyYaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo
U3MEHEHHUIO CTEMEHEH OKHCIEHUS XMUMHUYECKHUX DJIEMEHTOB, 10 OOpaTUMOCTH,
M0 Y4YacTHIO Karajmu3aTopa). OK30- UM DHIOTEPMHUYECKHE  pEeaklluu,
TEPMOXUMHYECKUE ypaBHEHUs. [[OHATHE O CKOPOCTH XMMUYECKON peaKuu

1.4

[Tousitue 00 O6paTI/IMI>IX u HeO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. Ilonsatue o
TOMOTI'CHHBIX U I'€TCPOTCHHBIX PCAKIUAX. IlonsaTHe 0 XUMHYECKOM PpaBHOBCCHUHU.
(DaKTOpLI, BJIMAIOIUE Ha CKOPOCTH XUMHYECKOMN pC€akiuu M IOJIOKCHUC
XUMHUYCCKOT'O PABHOBCCHUS

1.5

OKHCIUTETbHO-BOCCTAHOBUTEIILHBIC pCaKiuy, SHCKTPOHHLIﬁ OamaHc
OKHCIUTEILHO-BOCCTAaHOBUTEILHOM pCaKkIuu. CocraBpieHue ypaBHCHI/Iﬁ
OKHCIIUTCIBHO-BOCCTAHOBHUTCIIBHBIX peaxunﬁ C HUCIHOJB30BaHHCM MCTOJA




AJIEKTPOHHOTO OasiaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALUU. DIEKTPOJIUTHl U HEIIEKTPOIIUTHI.
Karnonsl, annonsl. MexaHu3M IUCCOLMALMU BEIIECTB C PA3IMYHBIMU BUIAMU
xumu4deckoi cBszu. CreneHs aucconuanuu. CHIIbHBIC U CIAa0bIe 3JIEKTPOJIHTHL.
Peakuuu woHHOTO OOMEHA. YCIIOBUS MPOTEKAHWS pPEaKIUid MOHHOTO OoOMeEHa,
IOJIHBIE U COKpaul€HHblE HOHHBIE ypaBHEHUs peakiuil. CBoilcTBa KHCIOT,
OCHOBAaHMH M cCcoOJieil B CBeTe NPEICTaBICHUM OO0 3IEKTPOIUTUYECKOU
qucconranuu. KauectBeHHble peakiiiu Ha MOHBL. [loHsATHE O THApPOIU3E Cosei

1.7

XUMHUYEeCKHI OKCIICPUMCHT. O3HAKOMJICHUC C MOJCISAMHU KPHCTATNIMYCCKUX
PEeImETOK HEOPraHWYEeCKHUX BEHIECTB — METAIOB W HeMeTauioB (Tpadura u
ajMasa), CIIOKHBIX BEIHIECTB (XJIOpUIa HATpHUsA); UCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTHM XHMHYECKOM peaklUd OT BO3AEUCTBUS pa3IMUHBIX (HAaKTOPOB;
WCCIIEZIOBAaHUE  DJIEKTPOIPOBOAHOCTH  PAcTBOPOB  BEIIECTB,  IpoIecca
JMCCOIMALMM  KUCIIOT, WIeNoYe u cosieil  (BO3MOYKHO HCIOJB30BAaHUE
BHJICOMATEpUAIIOB); TPOBEICHUE OTBITOB, HUTIOCTPUPYIOMINX TPU3HAKU
MPOTEKAaHMsI PeaKIMii HOHHOTO oOMeHa (0O0pa3oBaHue Ocajka, BbIAEIEHHUE Ta3a,
0o0pa3oBaHUE BOJIbl); OMBITOB, WJUTFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBMUTEJBHBIX pEaKLIUi (TOpeHHe, peaKluu pPa3JIoKEeHUs, COCIUHEHUS);
pacrio3HaBaHHe HEOPTAaHWYCCKUX BEIIECTB C MOMOIIBI0 KAaYeCTBEHHBIX PEaKIIHid
Ha MOHBbI; PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemerannel u nx COCIMHCHU

2.1

OO6mrass  xapakrtepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneH okucieHus. CtpoeHue u pu3nyeckue CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHUYECKHME CBOMCTBAa Ha MpHUMEpE Xjopa
(B3auMoeiicTBUE ¢ MeTajllaMd, HeMeTajUIaMH, HIeIo4aMu). XJIOPOBOIOPO/I.
CousiHast KMCJIOTAa, XUMUYECKUE CBOMCTBA, MOJTyYEHHE, MpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA Ha OpraHU3M ueloBeka. BakHeillue XJIOpUIBI U UX
Hax0XJCHHE B IPUPOJIE

2.2

O6mrass xapakrepuctuka seMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENCHN OKHCIeHUsA. CTpoeHUe U (PU3UYECKUE CBOWCTBA
NPOCTBIX BEIIECTB — KHCIOpPOJa M Cephl. AJIIOTPONHBIE MOAM(UKAIUU
KUCIIOpoJa U cepbl. XUMUYECKHe CBoWcTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢dusnyeckne W XUMHYECKUE CBOWCTBA. OKCHIBI CEepbl KaK MPEICTaBUTEIN
KUCJIOTHBIX OKCcHIIOB. CepHas KUCIOTa, (PU3NYECKHE M XHUMHYECKHE CBOWMCTBA
(oOmme Kak TpeacTaBUTENs Kiacca KUCIOT U crenuduieckue). XuMUYECKHUEe
peaKIuu, JeKaIMe B OCHOBE MPOMBIILICHHOTO Croco0a MOJydeHHs CEpHOU
kucioThl. [lpumenenne. Coii CEpHOM KHUCIIOTHI, KAUeCTBCHHAs PEaKIUs Ha
cynbdar-uon. Haxoxaenue cepbl U €€ COCAMHEHHH B npupojae. XUMHYECKOE
3arpsi3HCHUE OKPYKAIOMIeH Cpellbl COCIMHECHUSMH CEepbl (KHCIOTHBIC TOXK]IH,
3arpsi3HEHUE BO3JIyXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPAIICHUS

2.3

OOmast xapakrepuctuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIIEHUA. A30T, pacIpOCTpaHEHUE B IPUPOJIE,
¢u3nyeckre U xuMuueckue cpoiictBa. KpyroBopor a3ora B npupoae. AMMUaKk,
ero ¢u3nyeckue W XMMHUYECKHE CBOICTBA, MojydyeHue u npumeHenue. Conum
aMMOHUS, UX (u3NYecKMe M XHMHUYECKHE CBOMCTBA, IPHUMEHEHHE.
KauecTBeHHas peakius Ha MOHbI aMMOHMs. A30THas KHUCIIOTA, €€ MOJydeHHE,
¢u3nyeckue M XUMHUYECKHe CBOMCTBa (oOIIMe Kak MpeacTaBUTENs Kiacca
KUCIOT M cnenuduueckue). Vcrnonp3oBaHUEe HUTPATOB U COJIEH aMMOHHS B
KayecTBE MHHEPAJIbHBIX yI0OpeHui. XUMHUUECKOe 3arps3HEeHUE OKpyKaromien
Cpelibl COETMHEHUSIMH a30Ta (KMCIOTHBIE JOXKIM, 3arps3HEHHE BO34yXa, OYBBI




1 BOJIOEMOB)
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®dochop, ammorponHbie Moaudukamu dochopa, GuUsMUECKHe U XUMUYECCKHE
ceoiictBa. Oxcun ¢docdopa(V) u dochopuas xuciora, ¢GU3NUECKUE U
XMMHYECKUE CBOWCTBA, moiydeHue. Mcmonp3zoBanme ¢ocdaroB B KauecTBe
MUHEPAIbHBIX YI00peHHit

2.5

OO6mass xapaxrtepuctuka 31eMeHTOB |VA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepPHBIE CTETIEHW OKUCICHUS. YTJIEepoJ, aJUIOTPOIHBIC
MoIU(UKAIK, PACIpPOCTpaHEHHE B TpUpojae, (U3NYeCKHe M XUMHUYECKHE
cBoiictBa. Ancop6musi. Kpyrosopor yriepoaa B mpupoge. OKcuabl yriiepoaa,
uX (pu3MYeckne W XMMHYECKHE CBOKMCTBA, JCHCTBHE Ha JKMBBIC OPraHU3MBI,
MOJIy4eHUE W MPUMEHEHHE. JKOJIOTHYECKHAE POOIEeMbl, CBI3aHHBIE C OKCHUIOM
yraepona(lV); runoresa rino0anbHOrO TMOTETUICHUS] KIWMAaTra;, MapHUKOBBINA
abdext. VYrompHas kuciaora U €€ coiM, UX (UUYECKHE W XUMUUYECKUE
CBOWCTBa, MOJyYEeHHE W TpUMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
nonbl. Mcnonp3oBanne KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIUICHHOCTH U
CEBCKOM XO35ICTBE

2.6

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEIMHEHUSX
yriaepoaa (MeTaH, 9TaH, OSTWJIEH, AalleTWJIEH, 3TaHOJI, TJMIEpPUH, YKCYCHas
kucnota). Mx cocraB u xumuueckoe crpoenue. [lonstue o OGuonormuecku
BAKHBIX BEIIECTBAX: MXHUpax, OelKax, yrieBoJax — W HX pOJIM B KHU3HU
yeloBeKka. MarepuanbHOe €IMHCTBO OpPraHMYECKUX M HEOPraHWYECKUX
CoeqUHEHNN

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBONCTBA, IMOJIyu€HUE U
npuMmeHenune. CoeanHeHUs KpeMHHS B mpupoze. OOmme mpenctaBieHUs 00
okcune kpemuusA(1V) u kpemaneBoit kuciore. CUIMKAThI, UX HCTIOJIb30BaHUE B
ObITY, METUIIMHE, MPOMBIIIUIEHHOCTU. BaxkHelme cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. IIpobiembr Oe30macHOTO
WCI0JIb30BAHUS CTPOUTENBHBIX MAaTEPUAJIOB B MOBCEIHEBHOM KU3HU

2.8

XUMUYECKUN S3KCIIEPUMEHT: HU3ydeHHe OoOpa3loB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISTHOM KHCJIOTHI; MPOBEIEHUE KAaYeCTBEHHBIX PEaKIMil Ha XJIOpUi-
UMOHbl W HaOJIIOJICHUE MPHU3HAKOB HUX MPOTEKAHMs; OMbITHL, OTpPa)Karolue
(u3nuecKkue U XUMUYECKHE CBOMCTBA raJIoOr€HOB M MX COEAMHEHUN (BO3MOMXHO
UCIIOJIb30BaHUE BUIEOMATEPHANIOB); O3HAKOMJICHHE C 00OpaslaMu XJIOpUIOB
(ramoreHuioB); O3HaKOMJIGHHE C oOOpa3lamMu cepbl U e€ COCAUHEHUSIMHU
(BO3MOXHO HCHOJb30BaHUE BUIEOMATEpHaoB); HaOIIOAEHUE Mpoliecca
oOyrinuBaHUs caxapa MoJ JIEHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI;
U3y4eHUE XUMUYECKUX CBOMCTB pa30aBICHHOW CEPHOM KUCIOTHI, MPOBEICHHE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH H HaOmoaeHue mpu3Haka e&
MPOTEKaHUS; O3HAKOMIIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHACOMATEPUANIOB), OO0pa3lamu
a30THBIX U (HOCHOPHBIX yHOOpeHuit; moaydeHue, coOupanue, paclo3HaBaHue U
M3y4EHUE CBOMCTB aMMHaKa; MPOBEJICHHE KAaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHUST U QochaT-HOH U HU3yYEHHE NPU3HAKOB HX MPOTEKaHHUS,
B3aMMO/IeHICTBHE KOHIIEHTPUPOBAHHON a30THOI KUCIOTHI C MeJbI0 (BO3MOXKHO
UCIIOJIb30BAHUE BHJICOMATEPUANIOB); H3Y4€HHE MOJENeH KpUCTAIUIMYECKUX
peméTok anmasza, rpadura, ¢QyIepeHa; O03HAKOMIJIEHHE C  IPOILIECCOM
azicopOLIMK PacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOICTBOM
MPOTHBOra3a; MOJy4YeHHe, cOOMpaHHe, paclio3HaBaHWE U H3Yyu€HHE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMpOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHaT- M
CWJIMKAaT-MOHbl U M3yYEHUE INPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
MPOJYKIMENH CHIMKATHON IPOMBIIIJIEHHOCTH; PELIEHUE IKCIEPUMEHTAIbHBIX




3a71a4 110 TeMe «BakHenne HeMeTauIbl 1 UX COEIUHEHU

Mertannsl 4 ux COCANHCHUA

3.1

OOmiast XxapaKTepUCTHKA XUMUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHUH MX
nonoxeHus B Ilepmoamuecko cucreMe XUMHUYECKUX dnemeHToB ..
MeueneeBa u ctpoeHus aToMoB. CTpoeHre MeTauloB. MeTauinyeckas CBA3b U
METAJJIMYECKass  KpUCTAJIMYECKass pemérka. OIEeKTPOXUMHUYECKUH  psif
HaIIPsDKEHUN METaJUIOB

3.2

dusnuecKkue ¥ XUMHUYECKUE CBOKWCTBA MeTaiioB. OOIIHe crocoObl MoTydeHus
MeTauioB. [loHATHE O KOPPO3HH METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTajb, YyTyH, JIOPAIFOMUHUM, OPOH3a) U UX PUMEHEHHE B
OBITY U IPOMBIIIJIECHHOCTH

3.3

[Ilenouynsle MeTayuibl: mosoxeHue B llepuonnyeckoil cucreMe XUMHUYECKUX
anemenToB J[.M. MeHneneeBa; cTpoeHHe UX aTOMOB; HaXOXICHUE B IIPUPOJE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HaTpusi M Kanusd. [IpuMeHeHHe IIeNOYHBIX METAUIOB M HX
COCAMHEHUN

3.4

IllenoyHo3eMeNnbHbIE  METaUIbl MarHuii W KaJdblUMH:  T[IOJIO)KCHUE B
[Tepuonnueckoit cucreme xuMudeckux anemMenToB JI.1. MenneneeBa; ctpoeHne
WX aTOMOB; HaXOXACHHE B Tpupoae. PU3MYECKHe W XUMHYECKHE CBONCTBA
MarHus W Kaiublius. BakHeline coenuHeHUs KanbIus (OKCHJ, THUIPOKCH,
cosn). JKECTKOCTH BOJIBI M CTTOCOOBI €€ yCTpaHeHUs

3.5

AmoMuHMI: TIONIOXKEHUE B Ilepromuyeckoil cucTeMe XMMHUYECKHX SJIEMEHTOB
.. MenneneeBa; CTpoeHHE aToMa; HaxXOXkACHHE B mpupoae. Duznueckue u
XUMHYECKHE CBOMCTBA alFOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA
ATFOMHUHUS

3.6

Keneszo: nonoxkenune B [lepuoandeckoii cucreme XuMuieckux annemeHton J[. M.
MenneneeBa; CTpoe€HHE aToMa; HaxoXKJAeHHEe B mpupoae. Dusznueckue u
XUMUYECKHE CBOMCTBa jkene3a. Okcuapl, Tuapokcuabpl u cosm kenesa(ll) u
xene3a(lll), ux coctas, cBOWCTBA U MTOTyYCHHE

3.7

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3laMi METaJUIOB U CILIABOB,
X (U3MYECKUMH CBOWCTBAMH; U3YyYCHHE PE3YJIbTATOB KOPPO3UH METAJUIOB
(BO3MOXKHO UCTIOJIb30BaHUE BUJICOMATEPHUAJIOB), 0coOeHHOCTEe |
B3aUMOJICHCTBHST OKCHJa KaJIbIUsl M HATPUsl C BOJOW  (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPHAJIOB); HCCIICIOBAHHE CBOWCTB KECTKOH BOJBI;
nporecca TOpEHHsl Kelle3a B KHCIOpoAe (BO3MOXKHO — HCIOJIB30BaHHE
BUJICOMATEPHAJIOB); MPH3HAKOB MPOTEKAHUS KAYSCTBEHHBIX PEAKIIMKA HAa HOHBI
(Maraust, Kanblus, amomuaus, nubka, skemesa(ll) u xemesa(lll), memu(ll);
HaOJIFO/ICHNE M OMHCAHUE TPOLIECCOB OKPALIUBAHUS IIAMEHH MOHAMU HATpUS,
Kamus W Kajdblusg  (BO3MOXKHO  HCIIOJIb30BAaHHE  BUACOMATEPHAJIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THUAPOKCHIA AJTOMHHHS U THUAPOKCHIA
IIMHKA; PEIICHUE YKCIIEPUMEHTAIBHBIX 33J1a4 110 TeMe «BakHelre MeTauibl 1
UX COCTMHEHUS)

XUMHs U OKpy’Karolas cpefa

4.1

Hosrie MaTepuajibl U TCXHOJIOTHH. BemectBa u MaTcepurajibl B MOBCEOHEBHOM
JKHM3HM YelIoOBeKa. XUMHUS U 3A0pPOBLE. be3omacHoe HCIIOIB30BaHUE BEIIECTB U
XUMHUYCCKUX peaKHHI’I B 6BITy. HepBaﬂ rnoMouib Mnmpru XUMHYCECKHUX OXKOrax Hu
OTPABJICHUAX

4.2

OCHOBBI ~ DKOJOTMYECKOM  TpaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxaromeit cpensl [1JIK. Poss XUMUU B pelIeHUH HYKOJOTHYECKUX MPOOIEeM.




[IpupogHble HCTOYHHMKH YIJIEBOAOPOAOB (yroiib, MPHUPOIHBIN Ta3, HE(TH),
MPOIYKTHI UX epepabOTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: M3y4YeHUEe 00pa3lloB MAaTEpPHAJIOB (CTEKIIO, CIUIABBI
METaJJIOB, OJIMMEPHbIE MAaTEPUATIbI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoOBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPOrpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TII03HABAEMOCTH SBJICHUN MNPUPOJbI, MOHUMAHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMHYECKOW HAayKH KaK OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIell KyJIbTypbl M MpPaKTHUYECKON
JEeATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;
IIOHMMAHHE MECTA XMMHUHU CPEIA IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJax IMO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUYCHUA
XUMHNYECKHUX peaKquI; YMCHHUE HCIIOJIB30BaTh MOJCIN JJIA
00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax nmpodeccuoHaATEHOMN NEATeTHHOCTH, CBA3AHHBIX C XUMUCH U
COBPEMCHHBIMH TCXHOJIOTUAMHU, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XAMHYECKOH HAyKH, YTO ITO3BOJIUT OOYYArOIIMMCS paccMaTpUBaTh
XUMUIO Kak cepy cBoel Oynymien mpodeccCuoHambHOM AeSITeIbHOCTH
U ceNlaTh OCO3HAHHBIM BBIOOp XMMHM KakK MPO(UIBHOTO MpeaMeTa
NP TIepeXoie Ha YPOBEHBb CPETHETO 00IIero oOpa3oBaHms

Bnagenue cucremMoil XMMHUYECKMX 3HAaHMM M YMEHHE NPUMEHSTH
CUCTEMY XMMUYECKUX 3HAHUM, KOTOpasi BKIIOYAET:

2.1

Ba)KHEHIINE XHMUYCCKUE TIIOHATHS: XHMHUYECKHHA SIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJJHOPOIHAS U
HEOJJHOPOJTHAsT CMECh, OTHOCHTEIIbHBIC aTOMHAasi W MOJCKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJIPHBIN
00bEM, OKCHJI, KHUCIOTa, OCHOBAaHHE, COJb (CpemHss), XUMHYECKas
peaknusi, pPeaKkiMd COCIMHEHHS, PEAKIUH PasIoKCHUs, pPEaKIuu
3aMeIleHUs, PEaKIMu OOMeHa, TerIoBOM A(h(EKT peakuuu, dK30- U
SHJIOTEPMHUYECKUE PEaKIMU, PACTBOpP, MAcCOBas JOJsI XUMHUYECKOTO
JJIEMEHTA B COCAMHEHUH, MacCOBasl J0JIS U TIPOIICHTHAS! KOHIICHTPALUS
BEILIECTBA B PACTBOPE, PO aTOMA, AIICKTPOHHBIN CJIOM aToMa, aTOMHasl
opOuTanb, paauyc aToma, BaJCHTHOCTb, CTEIICHb OKHCJICHUS,
XUMHUYECKas CBSI3b, MIEKTPOOTPULIATEIIBHOCTS, MOJISIPHAS U HETIOJISIPHAS
KOBAJICHTHAass  CBs3b, HMOHHAs  CBSI3b, METAIMYECKAs  CBS3b,
KpHCTAJUIMYECKas pemeérka (aroMHas, WOHHAs, METaJUIM4ecKasi,
MOJICKYJISIpDHAsl), MOH, KAaTHOH, AHHOH, SJICKTPOJIHUT M HEJICKTPOJIUT,
ANEKTPOJIUTAYECKAs] JTUCCOIMAIIMS, PEaKIUd HOHHOTO OOMEHa,
OKHUCITUTENTFHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUHM,  OKUCIUTENh |
BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBICHHME, DIIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKIuH,
CKOpOCTh XUMHYECKOW peakimu, karanmzarop, IIJIK, xoppo3sus
METAaJUIOB, CILTABbI

2.2

OCHOBOIIOJIAralollMe 3aKOHbl XWMHUH: 3aKOH COXPaHEHHs MaccChl,
nepuoanueckuid  3akoH JI.M. MeHnngeneeBa, 3aKOH IOCTOSIHCTBA
COCTaBa, 3aKOH ABOTrajJpo




2.3

TEOPHUH XUMHH: aTOMHO-MOJIEKYIISIpHas TEOpHs, TEOPUS
3JIEKTPOJIUTUYECKON AUCCOMALINT

Brnagenne ocHOBaMu XMMHUUYECKON I'PAMOTHOCTH, BKIIFOUAOIIEH:

3.1

YMEHHE MTPaBUIIbHO UCIOJIb30BaTh U3yUEHHbIE BEIIECTBA U MAaTEpUaIbl
(B TOM uHuClle MHHEpaJbHblE YAOOpEHHUs, METaibl M CIUJIaBbl,
IPOAYKTHl TEpepabOTKU TPUPOJHBIX HMCTOYHUKOB YIIIEBOJOPOJIOB
(yrnig, mpupoJgHOro rasa, HeTH) B OBITY, CEJILCKOM XO3sICTBE, Ha
NPOM3BOJICTBE W TOHUMaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUIs OpraHu3Ma 4YeloBeKa; yMEHUE IPOrHO3UPOBaTh BIMSIHUE BEILIECTB
U XUMHUYECKUX IPOLECCOB HAa OPraHU3M 4YEJIOBEKA U OKPYKAIOILYIO

MIPUPOJHYIO CPEY

3.2

YyMEHUE WHTETPUPOBATH XUMUYECKHUE 3HAHUS CO 3HAHUSMU JIPYTHX
y4eOHBIX MPEIMETOB

3.3

HaJM4yue OMbITa paboThl C Pa3IUYHBIMU MCTOYHHKAMU HHMOpMaLuu
o XUMHMM (HayyHass M Hay4yHO-TIOMYJIsIpHas JUTepaTypa, CIOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHMBHO OIICHWBATh HWH(OpPMAIMIO O BEIIECTBAX, HX
MpEeBpaIIeHUs X W  MPaKTUYECKOM  TPUMEHEHWH U  yMEHHUE
WCII0JIb30BaTh €€ s pelieHus yaueOHO-TI03HaBaTeIbHbIX 33124

Bnagenue ocHoBaMM MOHSATHMHOIO ammapara ¥ CHMBOJMYECKOTO
A3bIKa XUMUU JJI COCTaBJIEHUS (HOPMYST HEOPraHMYECKHUX BEIIECTB,
YpaBHEHUH  XMMHUYECKMX  pEaKUUH; OCHOBAMM  XHMHYECKOU
Homenkiatypsl (ITUPAC u TpuBnaibHON)

YMeHne oOBSICHATH CBSI3b TOJIOKECHHS djemMeHTa B Ilepmomnueckoii
CUCTEME C YHCJIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsia sjapa, oOIiee Yucio
9JICKTPOHOB), pacHpelesieHUEeM DJJICKTPOHOB 110 JHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KT U KaJIbIHS

[IpencraBinenre 0  MEPUOJUYECKONM  3aBUCHMOCTH  CBOWCTB
XMUMHUYECKUX 3JIEMEHTOB (paguyc aroma, 3JIEKTPOOTPULIATEIBHOCTH),
OPOCTBIX U CJOXHBIX BEHIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepuomuueckoit cucreme (B MajiblXx [MEpHOJaX H  TJIABHBIX
MOJArPYIIAax) U AIEKTPOHHOTO CTPOCHHUS aTOMa

Ymenue knaccuuuupoBarb:

7.1

XUMHNYCCKHUEC JICMCHTBI

7.2

HCOPraHNMYCCKUC BCIICCTBA

7.3

XUMHUYCCKUC PCAKIIMHU

YMmenue OIIPCACIIATD:

8.1

BAJICHTHOCTb U CTCIICHb OKHUCJIICHUA XUMHUUYCCKUX DIJICMCHTOB, 3apial]
HOHa

8.2

BUJI XHMHUYECKOM CBSI3M U THII KpHCTaHHH‘ICCKOﬁ CTPYKTYPBI B
COCAUMHCHUAX

8.3

XapaKTEp CPEAbl B BOAHBIX paCTBOpPAX BCIICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

OKHCIIUTCIIb U BOCCTAHOBHUTCIIb

YmMmenue XapaKTCpru30BaTh (I)I/I3I/I‘{CCKI/IC U XMMHYECKHE CBOMCTRA:

9.1

MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, anmas,
KpeMHUH, a3oT, docdop, cepa, XJIOp, HATpuH, Kalud, MarHuii,




KaJIbIIUH, ATFOMUHHH, JKEJI€30)

CJIOKHBIX BEILECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOpPOB (BOJA,
aMMHMAK, XJIOPOBOJOPOJ], CEPOBOJOPOJ, OKCHUABI M THUIPOKCHUIBI
metamioB |-IIA rpynn, amomunus, meau (Il), nunka, xeneza (Il u

9.2 [11), oxcuaer yraepona (I u V), kxpemuust (1V), azora u dpochopa (111
u V), cepst (IV u VI), cepuucras, cepHas, a3oTucras, a30THasd,
(docdopHasi, yroiapHasi, KDEMHHEBAsI KHCIIOTA U UX COJIN)
MPOTHO3UPOBATh M XapaKTepU30BaTh CBOWCTBA  BEUIECTB B
93 3aBHCHMOCTH OT HX COCTaBa M CTPOCHUS, NMPUMEHEHHE BEIIECTB B
' 3aBUCHMOCTH OT MX CBOWCTB, BO3MOXHOCTh MPOTCKAHMS XUMUICCKHIX
MIPEBPAMIECHUHN B PA3ITHIHBIX YCIOBUIX
10 YMeHue COCTaBIIATh MOJICKYJIIPHBIC U HOHHBIC YPABHCHHSI PEAKIIUi, B
TOM YHCIIE!
10.1 peakiuii HOHHOTO 0OMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
103 WUTIOCTPUPYIOIINX ~XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KIIACCOB
(rpynn) HeOpraHWYeCKHX BEUIECTB
10.4 MTOATBEPXKTAIONUX TEHETHYCCKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHue BBIUUCIATD (IPOBOIUTH PACUETHI):
111 OTHOCHTENIbHYI0O MOJICKYISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJF0 XUMHYECKOTO JIEMEHTA B COCTUHCHUHT
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00heM Tra30B
11.4 [0 ypaBHEHUSM XHUMHYECKUX pEaKIUH M HaXOJUTh KOJIMYECTBO
BEIIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMoO3HaHHWS (HaOmrozeHue,
121 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAaHUE) IPU U3YYEHUH BEIIECTB U
XUMHYECKUX SBJIGHUH; yMeHHe chOopMynupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ pelIeHHUs
129 Oe3omacHOM pabOThl C XMMHYECKMMHU BEIECTBAMHU, XHUMHYECKON
MOCYA0HU U 1a00paTOPHBIM 000PYIOBaHUEM
MpaBUJIaMH 0€301aCHOTO OOpallleHus ¢ BEIIECTBAMHU, UCIIOIb3YEeMbIMU
B MOBCEHEBHOM JKU3HHU, MPABUIIAMH MOBEICHUS B LENSIX COEpeKEHUST
123 3I0POBbSI M OKpYXKAIOUIel MPHUPOAHON Cpelbl; MOHHMaHuE Bpeaa
(omacHOCTH) BO3JCHCTBHUS Ha >KUBBIE OPraHU3Mbl OMPEAeNEHHBIX
BEIIECTB, CIOCOO0B YMEHBIICHUS U IMPEAOTBPAILLEHUS HX BPEIHOTO
BO3JIEUCTBUA
13 Hannune mpakTH4ecKUX HaBBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIEYIOIIUX XUMUYECKIX IKCIIEPUMEHTOB:
U3yYeHHe U ONHMcaHue (PU3MYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE
131 ¢  GuU3MYECKUMHU M XUMHUYECKHUMH  SIBICHUSIMU;  OIIBITHI,
WUTIOCTPUPYIOIIKNE MPU3HAKH NMPOTEKAHUS XUMHUECKUX peakiui
13.2 n3yueHHe cnocoOoB pasaesieHus cMecen
MOJIydeHHE KHUCIOpOoJa M M3y4eHHE €ro CBOICTB; IMOJIydyeHHE
13.3 BOJIOPO/Ia U U3YY€HHE €ro CBOMCTB; MOJIydeHHUE YTJIEKHCIOTO Ta3a M

HU3YUCHHUC CTO CBOﬁCTB; MOJIY4YCHHUC aMMHAKa U U3YYCHHE €TI0 CBOICTB




13.4

IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJed
pacTBOPEHHOTO BEIIECTBA

13.5

MIPUMEHEHUE WHJIMKaTOPOB (Jrakmyca, METHUJIOpaHIKa u
(denondranenna) s ompeAeNeHUS XapakTepa CpeAbl B PacTBOpax
KHUCJIOT U LIeoYei

13.6

WCCIICIOBAHUE U OINUCAHHE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YUYECHUE B3aUMOJACWUCTBHS KHCIOT C METaJLUIaMH,
OKCUJAMH  METAJUIOB,  PACTBOPUMBIMH M HEPACTBOPUMBIMH
OCHOBAHUSAMHM, COJISIMU; IIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHME OJHOrO METajula JpyrdM M3  pacTBOpa  COJIM;
uccueoBaHue aM(OTEPHBIX CBOMCTB THAPOKCUIOB ATIOMHUHHUS U
IMHKA

13.7

peleHne SKCIePUMEHTAIBHBIX 3a71a4 1o TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCIMHEHUI; «INEKTPOIUTUYECKAS
mucconuanusay;, «BaxHeWme HeMETamiabl W WX COCIUHCHUSY,
«BasxkHeHe MeTaJuTbl U UX COSTMHEHUS

13.8

XUMUYECKHE  OKCIEPUMEHTHI,  WUTIOCTPUPYIOIIAE  MPH3HAKH
MPOTEKaHMsI PEaKIMii MOHHOTO OOMEHa;, KaueCTBEHHBIC pPEaKkIuh Ha
MPHUCYTCTBYIOIIME B BOTHBIX PAcTBOPax HOHBI: XJIOPHI-, OpOMUI-,
noaun-, cynbdar-,  ¢ocdar-, KapOOHAT-, CHIMKAT-AaHUOHBI,
THJIPOKCUI-HOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJIbIUs, ATFOMAHUS,
xenesa (2+) u xenesa (3+), meau (2+), HuHKa

14

VYMmenue:

14.1

MPENCTaBIATh pe3yiabTaThl AKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNbCTB, TpaUKOB W TaOMUI] U BBISBIATH SMIUPHUECKUE
3aKOHOMEPHOCTH

14.2

yCTaHABIUBATh CBSI3U MEXIY peajibHO HAOII0AaeMbIMU XUMUUYECKUMU
SBJICHUSIMU U TIPOIIECCAMHU, MPOUCXOAAIIMMHU B MaKpO- 1 MUKPOMHUPE,
00BSACHATH IPUYUHBI MHOTOOOpa3Hsl BELECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

Uucteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI W MOJICKYIJIBI. Xumunueckue odaeMeHTHl. CHMBOJIBI  XMMHYECKHX
OJICMCHTOB. HpOCTI)IC " CJIOKHBIC BCIIICCTBA.

1.3

Xumnueckas popmyia. BanreHTHOCTh aTOMOB XUMHUYECKHUX 3JIeMEHTOB. CTENeHb
OKHCIICHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTelIbHAsS aTOMHAs Macca.
OtHocHTEILHAS MOJICKYJIApHasd mMacca. MaccoBast 10JIs1 XUMHYECKOI0 dJIEMCHTA
B COCIMHCHUH

1.5

KonuuectBo BemectBa. Mok, Momnsipaas Macca. Mousipabiii 00BEM Ta30B.
BzanmocBsa3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAMHUILL BEIICCTBA

1.6

@u3nuecKkue U XUMUYECKHE SIBJIICHUSA. XUMUYECKas Peakuus M €€ IMpU3HaAKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMUYECKHE YPABHEHUS

[Iepnognueckuit 3akoH u Ilepuonnmueckas crucTeMa XUMHUYECKHX SJIEMEHTOB
J.N. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepnognueckuit 3akoH. Ileproanueckas cucreMa XUMUYECKHUX 31eMeHToB [[.1.
MenpneneeBa. [leproasl u rpymnmsl. U3nyecknii CMBICI TOPSAIKOBOIO HOMEDA,
HOMEPOB IIEPHUOJA U TPYIIIBI JIEMEHTA

2.2

Crpoenune atomoB. CocTaB aTOMHBIX snaep. M3otombl. DnekTpoHsl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK aToMOB TMepBbIX 20 XUMHYECKUX JIIEMEHTOB
[Tepuonnueckoit cucremsl JI.1. Menaeneena

2.3

3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKHX 3JI€MEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kallus, Kaiublus (paguyca aToOMOB, 3JIEKTPOOTPHUIATEIHHOCTH,
METAJIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) H HX COCJUHEHUHA B
COOTBETCTBUU C TIOJIOKEHUEM »siieMeHTOoB B I[lepuomgnueckoit cucreme u
CTPOEHHUEM HX aTOMOB

CtpoeHue BelecTBa

3.1

Xumuyeckass cBsi3b. KoBaneHTHass (moOJisipHasT M HEMOJIAPHAsl)  CBSI3b.
DNeKTPOOTPULIATEIBHOCTh ~ XMMHUYECKHMX  JJieMeHTOB.  MoHHas  CBs3b.
Mertannnueckas CBS3b

3.2

Tunel KpucCTaUIMYECKUX pPEMETOK (aTOMHAas, WOHHAs, MeTajuInyecKas),
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAIIMYECKOW PEIIETKH U BUIA
XMUMHYECKOH CBS3U

Baxueitmme OpeaACTaBUTCIM HCOPraHNMYCCKUX BCHICCTB. Hemeramner u ux
CO€OUMHEHMs. MeTauibl U UX COSIMHEHUS

4.1

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX COEIWHEHUH: OKCHJIOB
(coneobpasyroriue: OCHOBHBIE, KHUCIJIOTHBIE, am(poTepHbIEC) u
HecolieoOpa3yrolre; OCHOBaHUN (UIENOYM W HEPAcTBOPUMBIE OCHOBAHUS);
KACIOT (KUCIOpOAcOoAepkalmue ¢ OeCKUCIOPOIHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIeH (CpeTHUX U KUCIIBIX)

4.2

@u3nyecKkue U XUMHUYECKHE CBOWCTBA IPOCTHIX  BEIIECTB-HEMETAJJIOB!
BOJIOPO/Ia, XJIOPa, KUCIIOPOJIa, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

du3znyeckue W XUMHUYECKHE CBOMCTBa IMPOCTBIX BCIICCTB-MCTAJUIOB: JINTHA,




HaTpUsl, Kajlus, MarHus U KajlblMs, aJlOMUHUS, XKeje3a. DIEKTPOXUMUYECKUI
PsL HAIPSKEHUN METaJlIoB

4.4

dusnyecKkue ¥ XUMHYCCKHE CBOMCTBA BOJOPOIHBIX COCAMHCHHH HEMETAUIOB:
XJIOPOBOJIOPOA, CEPOBOIOPOJIA, aMMHAKA

4.5

dusnyeckue U XMMHUYECKUE CBOWCTBA OKCUAOB HemerayuioB: cepwl (1V, VI),
azota(ll, IV, V), docdhopa(lll, V), yrnepona(ll, 1V), kpemuusi(1V). Iony4uenue
OKCHJIOB HEMETAILUIOB

4.6

Xumnueckue coictBa okcunoB: MeTamwioB |A-IIIA rpynn, nunaka, mequ(ll) u
xeresa(ll, 111). TlonyueHre OKCHIOB METAIIIOB

4.7

XVWMHYECKUE CBOWCTBA OCHOBAHWA M aM(OTEPHBIX THIPOKCHIOB (HAa TpuUMepe
TUAPOKCHIOB QJIIOMUHUSA, Kene3a, IuHKa). [lomyyeHne OCHOBaHHWN U
aM(OTEepHBIX THAPOKCHUJIOB

4.8

OO0mue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpPHHUCTOM, CepHOM, a30THOH, (hochOpHOU, KpPEeMHHEBOH, yrojbHOU. OcoObie
XUMHUYECKAE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOM KHCIIOT.
[Tony4yenue kucnoT

4.9

OO6mme XuMHUIECKHe CBOMCTBA cpeTHuX cosiel. [lomydenue coeit

4.10

[Tonyuenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHUCIOPOIa, AMMHAKa,
YIJIEKUCIIOTO Ta3a B 1abopaTopuu

4.11

[Tonyuenne amMmMuaka, cepHOM M a30THOM KHMCIIOT B IMPOMBINUIEHHOCTH. OOImue
crocoObI MOJyYEHUS METAJIJIOB

4.12

I'enetnueckas CBSI3b MCXKAY KlTaCCaMH HCOPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccudukanus XuMHUuecKux peakiuuil Mo pa3IMyHbIM MPU3HAKAM: [0 YUCIY U
COCTaBYy Y4YaCTBYIOUIMX B pEaKUUU BEIIECTB, IO TeIoBoMy 3(ddexTy, mo
W3MEHEHHIO CTETIeHEH OKHUCIEHUSI XUMUYECKUX JIEMEHTOB

5.2

TennoBoit 3 HEeKT XUMUUYECKON PEaKIIuy, TEPMOXUMUYECKUE YPAaBHEHHS. DK30-
U DHJIOTEPMUYECKHE peakiuu. TepMOXUMUYECKHE ypaBHEHUS

5.3

OKHCITUTEIIFHOBOCCTAHOBHUTEIILHEIC pPEaKknuu. OKHCIUTEIN U BOCCTAHOBUTEIU.
Hpoueccm OKHUCJICHUA U BOCCTaHOBJICHUA. :‘)HCKTpOHHBIﬁ OanaHC
OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pE€aKknuun

5.4

Teopml 3JI€KTpOJ'IHTH‘ICCKOfI Jucconnanunu. KaTI/IOHH, AHHNOHBI. BHCKTpOJ'H/ITI)I u
HCOJICKTPOJIUTEI. CuabHbIE U cla0bIe QJICKTPOJIUTHI. CreneHb Jucconuanmumn

5.5

Peakuuu moHHOTO obMeHa. YcioBus IIPOTCKAHUA peaKuHﬁ HOHHOI'O O6M6Ha,
IIOJHBIC U COKpaH_IéHHbIC HOHHBIC YPABHCHUS peaKHHﬁ

XuMus u OKpYyXKaromasa cpeaa

6.1

BemiectBa u MaTcpuajibl B HOBCCHHCBHOﬁ J)KU3HU d4eJloBeka. besomacHoe
HCIIOJIB30BaHUC BCIICCTB H XHUMHYCCKHUX peaKHI/Iﬁ B J'Ia60paTOpI/II/I u 6BITy.
HepBaﬂ IIOMOIIb ITPHU XUMHUYCCKUX 0XKOI'aX U OTPABJIICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpYyXKaromied cpeabl  (KUCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MPEIOTBpPAIICHUS
[IpenenpHass momyctumasi kouneHtpaius BemectB (IIJK). Pomp xumuum B
pEIIeHWH DKOJIOTUYECKUX TMpobieM. YcCuleHHe MapHUKOBOTO dddekTa,
paspylLIeHHe 030HOBOT'O CIIOs

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpEMHHUS U UX COCIUHEHHH B
ObITY, MEAWIMHE, MPOMBIIUIEHHOCTH U CelbCKOM XoazsiicTBe. Ilpumenenue
METAJUIOB M CIUIaBOB (CTaslb, YYI'yH, JIOPAJIOMUHHUH, OpoH3a) B OBITY U




MMPOMBIINIJICHHOCTH HUX COCIII/IHCHHfl. ITonsarue o KOppO3HMHU MCTAJUIOB, OCHOBHBIC
crocoOBbI 3aIIUTHI UX OT KOPPO3HHU

[IpupomHble MCTOYHUKU YIIIEBOAOPOAOB (Yrojib, MPHPOIHBIA Ta3, HEPTH),

6.4 MIPOJIYKTHI X NiepepaboTku (OCH3UH), UX POJIb B OBITY M MPOMBIIIIICHHOCTH
[lepBoHayanbHble TMOHATHA 00 OPraHWYECKUX BEIIECTBAX KaK O COCIMHEHHUSX

6.5 yriieposia (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAsl KHCIIO0Ta).
[NonsiTre 0 OUOTOTUYECKN BaKHBIX BELIECTBAX: JKUpaX, OENKaX, yriaeBoaax — U X
POJIH B )KHU3HU YETOBEKA

7 Pacuérnr:

7.1 1o hopMynaM XUMHUYECKUX COeTMHEHHUN

7.2 Macchl (MaccoBOM) JI0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMHUYECKIM YPABHCHHSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






