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1. ITosicHuTEeIbHAS 3aNIMCKA.

Pabouas nporpamma yueOHOro mpeamera « XuMus» st 8§ Kjiacca MoJroToBlIeHA B
COOTBETCTBHH C:

o deneparbHBIM  TOCYIApCTBEHHBIM  00pa30BaTeNbHBIM  CTaHIAPTOM
OCHOBHOTO 0011ero oopaszoBanus (rmpuka3 MuHUcCTEpcTBa 00pa30BaHUS M HAYKH
Poccuiickoit  ®@eneparun ot 17.12.2010 Ne 1897; ¢ wu3MeHEHUSIMH U
JOTIOJTHEHUSIMU );

o denepanbHOil  00pa3oBaTeNbHON  MPOTPAaMMOM  OCHOBHOTO  OOIIETO
oOpa3oBaHus, yTBepXKAcHHOW mpukazom Ne 370 MwuHHCTEpCTBa MPOCBEIICHHS
Poccuiickoit @eaeparuu ot 18.05.23;

o paboueil mporpaMMoi 1Mo XUMUKU OCHOBHOTO 00IIIero o0pa3oBaHusi, 0a30BBbIii
ypOBEHb,  0J00OpeHa  pemieHHeM  (QelAepatbHOTO  Y4eOHO-METOIUYECKOTO
oObenuHEeHUsT 10 o0IeMy oOpaszoBaHuio mpotokon 3/21 ot 27.09.21. Mockaa,
2021 r.;

o npuKazoM 00 yTBepXKIeHUU (DenepanbHOro TEPEeYHs DIEKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOJIB30BAHUIO TPHU peaTu3aluu
UMEIOIUX TOCYIapCTBEHHYIO aKKpEAUTAIMI0 00pa3oBaTENbHBIX MPOrpaMMm
Ha4YaJIbHOTO OOIIET0, OCHOBHOI'O 00IIIero, cpeaHero oomero oopa3oBanus (pHKa3
MunucrtepcerBa npocsenieHus Poccuiickoii @enepannu ot 02.08.2022 Ne 653);

o OCHOBHO# 00pa3oBaTeIbHON MPOrpaMMON OCHOBHOT'O OOIIEro 00pa3oBaHUs
Uy OO «IlerpoBckas mikomnay;

o nporpammoii Bociutanust Uy OO «lletpoBckasi mkomay.

Bxian yueOHoro mpeamera «XuMHS» B JOCTHKEHHUE €€ OCHOBHOTO OOIIETO
oOpa3oBaHus 00YCIIOBIIEH BO MHOTOM 3HA4Y€HWEM XMMHUYECKOW HAyKU B IMO3HAHHUH
3aKOHOB TPHUPOJABI, B PA3BUTHH MPOU3BOAUTEIBHBIX CHJI OOIECTBA W CO3JaHUU
HOBOM 0a3pl MaTEPHAIBHONW KYJNbTYpPhl. XHMHS KaK OJJIEMEHT CHCTEMBI
€CTECTBEHHBIX HAyK paclpocTpaHuia CBOE BIWSHHE Ha BCe 00JacTH
YeJIOBEYECKOTO  CYIIECTBOBAaHMsI, 3aJajla HOBOE BHJICHHE MHpa, CTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOW KYJIBTYPBI, HEOOXOIUMBIM YCIOBHEM

XKU3HU OOIIECTBAa: 3HAHWE XUMHUU CIYKUT OCHOBOM g (popMHUpOBaHUS
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MHUPOBO33pPEHUS YEJIOBEKA, €ro MPEeACTABICHUI O MaTepUaIbHOM €IMHCTBE MUDA;
BAXHYIO  pOJib  WUrpatoT  (OpMHpYEMbIE  XHMHEW  MpPEACTaBICHUS O
B3aMMOIPEBPALCHUSAX DJHEPrud M 00 DHBOJIOUMU BEUIECTB B  IPUPOJIE;
COBPEMEHHAsI XUMHUsI HAIIPABJICHA HA pELIEHUE TJI00AIbHBIX MPO0OJIEM YCTOMUNBOIO
pa3sBUTUSA  4YEJIOBEYECTBA —  CBIPbEBOM, JHEPIreTUYECKOM, IIHIIEBOM U
HKOJIOTHYECKON  Oe3omacHOCTH, MpobiieM 3apaBoOXpaHeHus. B ycinoBusix
BO3pACTAIOUIEr0 3HAYCHHUsS] XMMHUH B JKU3HU OOIIECTBAa CYIIECTBEHHO MOBBICHIIACH
pOJIb XUMUYECKOTro 00pa3oBaHusl. B muiane coumanuzainuy OHO SBISIETCS OTHUM U3
ycloBUi (OPMHUPOBAHUS WHTEIIEKTa JTUYHOCTH M TapPMOHMYHOTO €€ pa3BUTHS.
CoBpeMEHHOMY 4YEJIOBEKY XMMHUYECKUE 3HAHUS HEOOXOIUMBI JUJIi MPUOOPETEHUS
OOIIEKYIBTYPHOTO YPOBHS, MO3BOJISIIOLIETO YBEPEHHO TPYIUTHCA B COLUYME H
OTBETCTBEHHO Yy4acTBOBAaTh B MHOTOOOPa3HOM KHU3HU OOIIECTBa, JJIi OCO3HAHMS
BaXHOCTH Pa3yMHOr0 OTHOIIEHHUS K CBOEMY 3JI0POBBIO M 3JI0POBBIO JIPYTUX, K
OKpYXarolen MpUpoIHON cpefie, A FPAMOTHOTO TTOBEJICHHS TIPU HCIOIb30BaHUHU
pa3IUYHBIX MaTepuajoB M XWMHUYECKUX BEIIECTB B IIOBCEIHEBHON JKHU3HHU.
XuMuyeckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE SIBJISIETCS] 0A30BBIM 110 OTHOIIIEHHUIO
K cucTteMe oOIero XumMudeckoro oopazoBanus. [103TOMy Ha COOTBETCTBYIOIIEM
€My YPOBHE OHO peaTu3yeT NpUCYIIHe OOIEeMy XUMHUYECKOMY OOpa30BaHUIO
KJTIOYEBBIE IIEHHOCTH, KOTOPBIE OTPa)XaroT T'OCYIapCTBEHHBIC, OOIECTBEHHbBIE U
WHAUBUAYaTbHbIE TOTPEOHOCTU. DTUM OTPEEISAETCS CYIIHOCTh 00IIel cTpaTeruu
oOydeHMs, BOCIHTAHHUS ¥ Pa3BUTUS OOYYAIOUIUXCS CpPEICTBAMH Y4YEOHOTO
npeamera «XuMus».
N3yuenne npeamera:
1) ciocoOCTByeT peanu3aiuu BO3MOKHOCTEH 1T caMOpa3BUTHS U (HOPMHUPOBAHUS
KyJIbTYPBI TUIHOCTH, €€ 0011el U QyHKITMOHAIBHON TPaMOTHOCTH;
2) BHOCUT BKJIaJ B (OPMHUPOBAHUE MBIIUIEHUS U TBOPUYECKUX CIOCOOHOCTEH
MOJIPOCTKOB,  HABBIKOB ~ HMX  CaMOCTOSATEIbHOW  Y4EOHOH  JESATEIBHOCTH,
AKCHEPUMEHTAIbHBIX M  HCCIENOBATEIbCKUX YMEHUW, HEOOXOJUMBIX Kak
B [TIOBCEHEBHOM KM3HU, TaK U B IPO(PECCHOHATIBHOM JESTEIbHOCTH;

3) 3HAaKOMHUT CO crenu(prUKOl HAyYHOTO MBIILICHHUS, 3aKJIa/IbIBACT
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OCHOBBI II€JIOCTHOTO B3IUIsia HA EAWHCTBO MPHUPOJBI U YEIOBEKa, SBISICTCS
OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTHU
MOAPOCTKOB,;

4) cnocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B DKOJOTUUYECKOE
oOpa3oBaHue IIKOJbHUKOB. Ha3BaHHbIe HampaBieHUss B OOYYEHUU XUMHU
oOecrieunBaOTCS  CIEHM(PUKON COAEpKaHUsl TMPEeaMeTa, KOTOPBIM SIBISETCS
NeJaroruYecky  aJanTUPOBAHHBIM OTpPa)KEHHEM 0a30BOM HAyKM XUMUHM Ha
onpenenéHHoM dTane e€ pa3BuTusi. Kypc XuMuu OCHOBHOM IIIKOJIBI OPUEHTUPOBAH
HAa OCBOEHHE OOYy4YarolU[MMUCS OCHOB HEOPTaHMYECKONW XUMHUHU M HEKOTOPHIX
MOHSATUN W CBeJCHUN 00 OTIEIbHBIX 00BEKTax opraHudeckon xumuu. CTpyKTypa
cojiep>kaHusl TipeaMeTa cpopMHpoBaHa HA OCHOBE CHUCTEMHOIO TMOJXO0Ja K €ro
uzyuenuro. CojepkaHue CKIAIbIBACTCSI M3 CHUCTEMBI TMOHATHUM O XUMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbl MOHATHH O XuMHUuYecKod peakiuu. O0e »TH
CUCTEMBI CTPYKTYPHO OPraHM30BaHbI MO MPUHLUITY MOCJIEI0BATEIIBHOTO Pa3BUTHS
3HAHUM HA OCHOBE TEOPETUYECKUX MPEJICTABICHUN pPAa3HOrO YPOBHS: ATOMHO-
MOJIEKYJISIDHOTO ~ Y4Y€HUSI KaK OCHOBBI BCETO  €CTECTBO3HAHMS, YPOBHS
ITepuonnueckoro 3akona [[. M. MeHueneeBa Kak OCHOBHOTO 3aKOHA XHMUM,
y4€HHUS O CTPOEHWM aroMa ¢ XUMHYECKOW CBSI3M, TIPEICTaBICHUN 00
ANEKTPOJIUTHYECKON AUCCOLMALNM BEIIECTB B pacTBopax. TeopeTnyeckue 3HaHUS
paccMaTpuUBalOTCS Ha OCHOBE SMIMUPHUYECKH TMOJYYEHHBIX M OCMBICICHHBIX
(akTOB, pa3BUBAIOTCS TOCIEOBATENHHO OT OJHOTO YPOBHSA K IPYTrOMY, BBITIOTHSS
(GyHKIIMU OOBSICHEHUS W TMPOTHO3MPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH
MPAaKTUYECKOTO TMPUMEHEHUSI W TMOJYYEHHs] M3y4aeMbIX BelIecTB. Takas
OpraHu3anus COJCpPX)aHUS Kypca CIOCOOCTBYET TPEICTABICHUIO XHUMHUYECKOM
COCTaBJISIIOLIEN HAYYHOM KapTUHBI MUpPA B JIOTMKE €€ CUCTEMHOM mpupoabl. Tem
caMbIM  O0€cCIeYMBaeTCs BO3MOXHOCTh (popMHpoBaHus y OOydYaromuxcs
IIEHHOCTHOT'O OTHOIIIEHUS K HAy4YHOMY 3HAHHIO M METOJaM MO3HAaHUS B HAyKe.

BaxxHo Takke 3aMeTHTh, YTO OCBOECHHUE COACPKAHUA Kypca IPOUCXOJUT C
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MPUBIICUCHUEM 3HAHHMI W3 pPaHEE M3YYEHHBIX KypCOB: «OKpYKAIOIHIA MHUDPY»,
«buonorus. 5—7 knacce» U «Pusuka. 7 Kjaacey.
HEJN U3YUEHUSA YYEBHOTI'O TTPEIMETA «XUMUS»
K nampaBnenuto MEPBOCTENICHHOMN 3HAQYUMOCTH  NpU  peajau3aluu
oOpazoBaTelbHBIX (QYHKIMM TpeameTa «XuUMHUS» TPATUIMOHHO  OTHOCST
dbopmMupoBaHuEe 3HAHHI OCHOB XMMHMUYECKOW HAyKH KakK 00JacTh COBPEMEHHOIO
€CTECTBO3HAHUSI, MPAKTUYECKON JESITEIbHOCTH YEJIOBEKa W Kak OJHOTIO U3
KOMIIOHEHTOB MHUPOBOM KYyJBTYpHI. 3ajlaua MpeaMera COCTOMT B (OPMUPOBAHUU
CHUCTEMbl XUMHUUYECKUX 3HAHUN — BaXHEUIIUX (AKTOB, TMOHATHUM, 3aKOHOB U
TEOPETHUYECKUX TOJIOKEHUN, JOCTYIHBIX OOOOIIEHU MHPOBO33PEHUYECKOTO
XapakTepa, s3blka HayKd, 3HAaHUW O HAy4YHBIX METOJAaX HM3Y4YEHHs BEIECTB U
XUMHUYECKUX PEaKIUi, a Takke B (GOPMUPOBAHUU U PA3BUTHH YMEHUM U CIIOCOOOB
NESATeNIbHOCTH, CBSI3aHHBIX C IUJIAHUPOBAHUEM, HAOIIOJEHUEM U MPOBEICHUEM
XUMHYECKOTO KCIIEPUMEHTA, COOJIOJIEHUEM MpaBuil 0e30MacHOro oOpaileHus c
BEILECTBAMU B IMOBCEAHEBHOU *U3HU. Hapsiny ¢ 3TUM 1enu u3ydeHus npeaMeTa B
nporpaMMe YTOYHEHbI U CKOPPEKTHPOBAHBI C YYETOM HOBBIX IMPUOPHUTETOB B
CUCTEME OCHOBHOro oOmiero obpazoBanusi. CerogHs B 00pa3oBaHUH 0C000
3HAYMMOM MPU3HAETCS HAMPABICHHOCTh OOYYEHHUS Ha PA3BUTHE U CaMOPA3BUTHE
JUYHOCTH, (hOpMUpPOBaHUE €€ UHTEIUIEKTa U 001el KynbTyphl. OOydeHne YMEHHUIO
YUUTHCA U MPOJAOIKATH CBOE 00pa30BaHUE CaMOCTOSITEIbHO CTAHOBUTCS OJTHOM U3
BOKHEHINX (DYHKIMI Yy4eOHBIX MpeaMeToB. B CBs3W ¢ 3THUM TNpU H3YYCHUH
MpeMeTa B OCHOBHOM IIKOJIE TOMUHHUPYIOIIEE 3HAYCHUE MPUOOPETH TaKUe eI,
Kak:
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPHUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;
HaIpaBJICHHOCTh OOYYEeHHMs] Ha CHUCTEMAaTHYECKOE€ MNPHUOOIIEHUE Yy4YallluXcs K
CaMOCTOSITEJILHOM MMO3HABATEIbHONU JESATEIbHOCTH, HAYYHBIM METOJlaM MO3HaHUS,

GbOpMHUPYIOITMM MOTHBAIIMIO M PA3BUTHE CITOCOOHOCTEH K XUMHH;
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o0ecrieyeHue yciaoBHil, cnocoOCTBYIOIUX MPUOOPETEHNIO 00YUYAIOUIMMUCS OIbITA
pa3HooOpa3HOM JEeATENbHOCTH, MO3HAHUSA U CaMOIO3HAHUSA, KIIIOUYEBBIX HABBIKOB
(KJTI0YEBBIX KOMIIETEHIIMI), UMEIONIMX YHUBEPCAIbHOE 3HAYEHUE I Pa3IMYHBIX
BUJIOB JEATEIILHOCTH;

(dopMupoBaHUE YMEHUN OOBICHATH U OLIEHUBATH SIBJICHUSI OKPYKAIOIIEro MUpa Ha
OCHOBAaHMWY 3HAHWUM U ONBITA, ITIOJYYEHHBIX [IPU U3YYCHUU XUMUH;

dopMupoBaHue y o0Oy4arOUIMXcsi T'YMAaHUCTUYECKUX OTHOIUEHUM, MOHUMaHUs
[EHHOCTU XMUMHUYECKUX 3HAHUM JJIs1 BBIPAOOTKH 3KOJOTMYECKH LEJIeCO00pa3HOro
NOBeJCHUs] B OBITY W TPYJOBOM JEATENIbHOCTH B LENSAX COXPAaHEHUS CBOEro
310pOBbs U OKPY’KAIOILLEW IPUPOJSHOMN CPEBI;

pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEl K CAMOKOHTpOIIO U
CaMOBOCTIMTAaHMIO HA OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQuUis M HANpaBICHHOCTH JalbHEHUIIEro
oOy4eHUsI.

B cucreme obmiero o6pas3oBaHusi «XuMuUs» HOpHU3HaAHA 00sA3aTE€IbHBIM Y4YEOHBIM
OpeIMETOM, KOTOpPbI BXOAMT B COCTaB HpeaMeTHOM obOsactu «EctecTBeHHO-
Hay4HbIE NIPEIMETHD».

B cooTBeTcTBHU ¢ yueOHBIM IUIAHOM Ha U3y4eHHUE y4yeOHOro npeamera «XuMus» B

8 kitaccax orsoauTcs 68 yacos.

2. Coep:xaHue nporpaMmmsl Kypca « Xumus» 8 kiace.

IlepBoHaYanbHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponp Xxumun B KU3HU desnoBeka. Tena u Beuecta. Ousnueckue
CBOMCTBa BEHIECTB. ArperaTHoe COCTOsiHME BellecTB. [loHsiTHe O Metonax
MO3HAHUS B XUMHH. XUMUS B cucTeMe HayK. YucThie BeniecTBa u cmecu. CnocoObl
pa3aeneHusi CMeCeH.

ATOMBI U MOJEKYJbl. XUMHUUYECKUE 3JIeMEHThI. CUMBOJIBI XUMUUYECKUX AJIEMEHTOB.
[IpocThle U clIOXKHBIE BEMECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumnueckas ¢opmyia. BaleHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH

IIOCTOSAHCTBA COCTaBa BCIICCTB. OTtHocuTenbHass aToMmHas Macca. OTHOCHUTEIIbLHAS
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MOJIEKYyJISIpHass macca. MaccoBas H0J1 XMMHUYECKOTO 3JIEMEHTAa B COCIMHEHUH.
OuU3NYECKUE U XUMUYECKUE SBIICHUSA. XUMHUUECKAsl PEaKUrs U €€ MPU3HAKUA. 3aKOH
COXpaHEHMSI MAacChl BeHIeCTB. XHUMHUYecKue ypaBHeHus. Kriaccudukamms
XUMUYECKUX peakIuii (COeqUHEHNUs, Pa3JIOKECHUs, 3aMEIICHuUs, 0OOMEHa).

XUMHYECKUNA DKCIIEPUMEHT: 3HAKOMCTBO C XMMHMYECKOW NOCYJIOW, C MpaBUIaMH
pabotel B jaboparopuu W nOpuémMaMu oOpaiieHuss C  J1abopaTOPHBIM
o00Opy/IOBaHMEM; U3y4eHHWE U OMNUCaHUEe (PU3NUECKUX CBOMCTB 00pa3loB
HEOPraHUYECKUX BEIIECTB; HaOI0/IeHHe (PU3MYECKUX (IUIABJICHUE BOCKA, TasHUE
JIbJa, pacTUpaHUE caxapa B CTyNKe, KUIEHWE W KOHJICHCAIUsl BOJbI) U
XUMUYECKUX  (TOpeHHe  CBeuM,  MpPOKaJMBaHUE  MEIHOWM  MPOBOJIOKH,
B3aMMOJICHCTBHE MeJjla C KUCIOTOW) sIBJICHUI, HaOJI0/ICHUE U ONKMCaHue MTPU3HAKOB
NPOTEKAaHUSI XUMHUUYECKUX peakiui (pa3ioKeHHe caxapa, B3aUMOJIEHCTBUE CEPHOM
KHUCIIOTHI ¢ XJIOpUA0M Oapusi, pazinoxenue ruapokcuaa meau(ll) mpu narpeanum,
B3auMoJieiicTBUE kene3a ¢ pactBopoM coiu menu(ll)); u3ydenwe crmoco6oB
paszeneHus cMmeceil (C MOMOIBIO MarHuTa, (UIBTpOBaHHE, BbINApUBaHUE,
TUCTWILISALMSA, XpoMarorpadusi), TPOBEIEHHE OYMCTKH [MOBApPEHHOW COJIH;
HAOJIIO/ICHUE W OMHMCAHHME PE3yJIbTaTOB MPOBEACHUS ONBITA, WILIOCTPUPYIOLIETO

3aKOH COXPaHEHHUS MACChl; CO3/IJaHNEe MOJIeNIel MOJIEKYJ (IIapOCTEPKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHM4eCKMX BeleCTB

Bo3znyx — cMmech rasos. CocrtaB Bo3nyxa. Kucimopony — 31€MEHT M NpoCToe
BemecTBO. Haxoxmenue kuciaopoma B Tpupojae, (HU3MYECKHE U XUMHYECKHE
cBoiictBa (peakuuu ropenwus). Oxcunbl. [lpumenenue xucnopoga. CrocoOsl
MOJIYYCHHsI KUCJopoaa B JabOpaTOpuud W MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopozaa B mpupoe. O30H — aoTpomHas MOAU(PUKAIINS KUCIOPOIa.
TennoBoil 3PpheKT XUMHUUECKON peakluy, TEPMOXUMUYECKUE YPABHEHHS], K30 U
SHIAOTEPMHUYECKHE peakiuu. TOIIMBO: yroib MU METaH. 3arps3HEHUE BO3/YyXa,

yCUJIEHUE MapHUKOBOTO 3 PeKTa, pa3pylieHrue 030HOBOTO CIIOS.
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Bonopon — anemeHT u mpocroe BemecTBo. Haxoxzaenue Bogopona B IPUPOLE,
¢uznueckre M XUMHYECKHE CBOWCTBA, IMPUMEHEHHE, CHOCOOBI MOJIYYEHHS.
Kucnots! u conu.
KomnuectBo BemectBa. Monbs. MonsipHasg macca. 3akoH ABoraapo. MosspHbIi
00BEM ra3oB. Pacy€Tsl M0 XUMHUYECKUM YPaBHEHUSM.
dusnyeckue cBoMcTBa BoAbl. Bona kak pactBoputenb. PactBopsl. HachllieHHbIe 1
HEHACBIIEHHBIE pPACTBOpPBI. PacTBOprMOCTH BemiecTB B Boae. MaccoBass A0
BEILECTBA B pacTBOpE. XUMHUYECKHE CBOWCTBA BOAbL. OcHOBaHMs. Ponb pacTBopoB
B IIPUPOJIE U B JKHU3HU 4YenoBeka. KpyroBopoT BoIbl B Ipupoje. 3arpsi3HEHue
OPUPOJHBIX BOJA. OXpaHa M OYMCTKA MPUPOAHBIX BOJ.
Knaccudukanuss Heopranuueckux coenuHeHuid. Oxcuabl.  Krnaccudukanms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecosieoOpasyromue. HoMeHnkiatypa okcusoB (MEXIyHApOaHAsS U TpUBHAIbHAS).
Pu3nyuecKkrue U XMMHYECKHE CBOMCTBA OKCUIOB. [lomydeHne okcruIoB.
OcnoBanusi. Knaccuduxamusi oCHOBaHH: METOYM U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknatypa ocHoOBaHHMI (MEXIyHapoiHass W TpuBHalibHasA). Dusznueckue u
XUMHUYECKHE CBOMCTBA OCHOBaHUM. [lonydyeHne oCHOBaHUN.
Kucnorel. Knaccudukamus kucimor. Homenkiarypa KuciaoT (MEXIyHapoaHas M
TpuBHaIbHas1). OU3MYECKUE U XUMHUYECKUE CBOMCTBA KHUCJIOT. Psiji aKTUBHOCTH
metaioB H. H. bekerona. [lonydyenne kucior.
Conu. HomenknaTtypa coneil (MexayHapoJHass U TpuBuanbHas). Dusznueckue u
XUMHUYECKHE CBOMCTBA cotieil. [Tomyuenue conen.
I'eneTnyeckass  CBs3b  MEXAY  KlaccaMd  HEOPraHWYECKHX  COCIMHEHUM.
XHAMHUYECKUNA DKCIIEPUMEHT: KaUECTBEHHOE OIPEIEICHUE COAEpKaHUA KUCIOpoaa
B BO3JyX€; IIOJIy4deHHE, COOMpaHHE, pACIIO3HABAHWE W HW3YYEHHE CBOWCTB
KHCIIOpoAa; HAaOJII0IEHHE B3aWMOJECHCTBHS BELIECTB C KHUCIOPOAOM M YCJIOBHS
BO3HUKHOBEHUS M MpPEKpalleHus ropeHus (moxapa); 03HaKOMJIEHHUE ¢ oOpasiamMu
OKCUJIOB M OIMCAaHHME WX CBOWCTB; IOJYYEHUE, COOMpAHME, PACIO3HABaHUE U
U3y4YEHHE CBOMCTB BOJOpoAa (TOpeHHE); B3aMMOJEHCTBHE BOJIOPOAA C OKCHIIOM

Menu(Il) (Bo3MOKHO HMCHONBb30BAaHUE BUACOMATEPHUANIOB); HaOJIOJAEHUE 00pa3OB
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BELIECTB KOJUYECTBOM | MOJb; HCCIEIOBaHHME OCOOEHHOCTEW pPacTBOPEHUS
BEIIECTB C pPA3JIMYHOW PACTBOPUMOCTBIO; INPUTOTOBJIEHUE PACTBOPOB C
ONPEIECIIEHHOW MAaCCOBOM JI0JIEH paCTBOPEHHOIO BEIIECTBA; B3AUMOJACHCTBUE BOJbI
c MeraulamMu  (HaTpueM W KaiublkeMm)  (BO3MOXHO  HCIOJIb30BaHHE
BUJIEOMATEPUAJIOB); OIpPEAEICHUE PACTBOPOB KHUCIOT M WIEIOYEeH € MOMOUIBIO
MHIUKATOPOB; HCCIIEJOBAaHUE OOpa3[OB HEOPTraHWYECKUX BELIECTB Pa3IUUYHBIX
KJIACCOB; HAOJIOJCHUE M3MEHEHHUs OKPACKM MHIMKATOPOB B PAcTBOpax KUCIOT U
mienoueit; uzydenue B3aumonenctBus okcuna meau(Il) ¢ pactBopom cepHoit
KHCJIOTBI, KHCIOT C METaJUIaMH, pEaKUUil HEeWTpalau3aluu; IOJIyYEHHE
HEPACTBOPUMBIX OCHOBAHMWM, BBITECHEHHE OJIHOIO METajla JPYTMM W3 PAacTBOpA
COJIM; PEIIEHUE DSKCIEPUMEHTAIBHBIX 3aJady Mo Teme «Ba)kHellne Kiacchl

HCOPTaHUYCCKUX COC)II/IHCHI/If/'I».

IMepuoauueckuii 3axkoH u Ilepuoauveckass cucreMa XUMMHYECKHUX 3JI€MEHTOB
. U. MenneneeBa. CTpoeHue aToMOB. XMMHUYeCKasi CBA3b. OKHUCJANTEIbHO-
BOCCTAHOBHUTE/IbHbIE PEAKIMH

[lepBbie MOMBITKH KiIacCUPUKAIIMN XUMHUYECKUX 3JIeMeHTOB. [loHsaTe o rpymmax
CXOJHBIX AJIEMEHTOB (ILEJIOYHBIE M WIEJIOYHO3EMEIbHBIE METAJLJIbI, TaJIOrEHBI,
WHEPTHBIE Ta3bl). OJIEMEHThI, KOTOphie 00pa3zyloT amQOTepHbIE OKCHUABI H
TUAPOKCHUBIL.

[lepuonnuecknit 3akoH. Ilepuoamyeckas cucreMa XUMHUYECKHX 3JIEMEHTOB
. . MenneneeBa.  KopoTkomepuomnas #  JJIMHHONEpHOAHAs  (OPMBI
[Tepunoanueckoit cucteMbl xumuueckux 3yeMeHToB [. 1. Menneneesa. [lepuoabr
n rpynnel. dOuzndeckuii CMBICT TOPSAKOBOTO HOMEpPA, HOMEPOB NEpUOJa U
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3oTtombl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 00070YeK aroMOB TepBbIX 20 XHMHYECKHX  DBJIEMEHTOB
[Tepuonnueckorn cucremsl JI. U. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOTO

3JIEMEHTA 10 ero nosnoxeHutro B [lepuonnueckoi cucreme 1. 1. Menneneena.
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3aKOHOMEPHOCTH H3MEHEHMS paguyca aTOMOB XHMHYECKHX DJJIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO T'PYIIIIAM U IIepuoaaM. 3JHaYEHUE
ITepronnueckoro 3akoHa u Ilepruoanuecko CUCTEMbl XUMUYECKUX DJIEMEHTOB IS
pa3sBUTHUA HayKU U NpakTUKU. [[. 1. MeHneneeB — yd€HBIN U IpakIaHUH.
Xumuueckass  cBs3b. KoBaneHTHass (MOJsipHass M HENOJISIpHAsl)  CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenenp oxkucineHus. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iporecchl
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUA HKCIIEPUMEHT: M3y4YeHHE O0Opa3lloB BEIIECTB METANIOB H
HEMETAJUIOB; B3aWMMOJCHCTBUE THUAPOKCHAA LMHKA C pPacTBOpaMH KHUCIOT U
LIEJI0Y€; IPOBEICHUE OIIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-

BOCCTaAHOBUTCIIBHBIX pCaKIII/Iﬁ (FOpGHHG, PCaKIH PaA3JIOKCHUA, COC)II/IHGHI/ISI).

MexnpeaMeTHbIe CBSI3H

Peanuzanmss MEXNpEIMETHBIX CBS3ed IpU  HW3YYCHHMM XUMHH B 8 Kilacce
OCYIICCTBIISICTCS 4Yepe3 MCIOJb30BaHUE KakK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSITHH, TaK W TIOHITHH, SIBIISIIONTUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB
€CTCCTBCHHO-HAYYHOTO ITHKJIA.

OO01IKe ecTeCTBEHHO-HAYYHBIC ITOHATHS: HAYYHBIH (paKT, TUIIOTE3a, TCOPH S, 3aKOH,
aHaJIM3, CUHTE3, KJIACCH(UKAIHS, TMCPUOIUIHOCTh, HAOIIOACHHUE, SKCIICPUMECHT,
MOJICJIMPOBAHUE, H3MEPCHHUE, MOJIC/Ib, SIBJICHHE.

dusnka: Matepus, aTOM, JJIEKTPOH, NMPOTOH, HEHTPOH, MOH, HYKIHJI, H30TOIIbI,
PaMOaKTHBHOCTh, MOJICKYJIA, SJCKTPHYCCKUN 3apsj, BEIICCTBO, TEIO, 00BEM,
arperaTHOe€ COCTOSIHHE BEIECTBA, Ta3, (U3HUCCKHE BCIMYUHBI, CIUHUIIBI
HU3MEpPEHHUs, KOCMOC, TUIaHeThI, 3BE3bI, COIHIIC.

buonorus: horocunTes, apixanue, onocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE MOPOJbI, IOJIC3HBIC

HCKOITa€MbI€, TOIJIUBO, BOAHBIE PECYPCHI.

3. HJIaHI/IpyeMbIe peE3yJbTaTbl OCBOCHUA yqeﬁﬂoro npeamerTa.
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JINYHOCTHBIE PE3YJIBTATBI
JIn4HOCTHBIEC PE3yIbTaThl OCBOCHHUSI MPOTPAMMBI OCHOBHOT'O 00I1IeTO 00pa30BaHMs
JOCTUTAIOTCSA B XOA€ OOYy4YeHHUS] XMMHUU B €AMHCTBE YYEOHOM M BOCHHUTATEIHHOM
nearenbHocT OpraHu3alii B COOTBETCTBUM C TPAAWLIMOHHBIMU POCCHIUCKUMHU
COLMOKYJIbTYPHbIMU W JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMH, TPUHSATHIMH B
oOlllecTBe TMpaBWJIaMM W HOPMAaMHU TMOBEACHUS M CIHOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.
JIMYHOCTHBIC PE3YyJbTAThl OTPaXKarOT CHOPMUPOBAHHOCTh, B TOM UHCIIC B YaCTH:
IMaTpuOTHYECKOr0 BOCIIMTAHMS
1) IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAy4YHOMY HACJIEAWI0, TOHHUMAaHUS 3HAYECHHUS XUMHYECKOW HAyKu B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAACTh JIOCTOBEPHON HHGpOpMAIUEH O
MEPEIOBbIX JOCTMXKEHUSAX U OTKPBITHUSIX MHUPOBOM M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTpOMCTBE MHpa M OOIIECTBA;
I'pakmanckoro BOCHMTAHUSA
2) TOpencTaBiI€HUS O COLUMAIBHBIX HOPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-MCCIIEAOBATEILCKOW, TBOPYECKOW MW JPYTHMX  BHJAX
JESITENHbHOCTH; TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOHW MAESTENBHOCTH TIPH
BBITIOJTHEHUU YYEOHBIX, TII03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YI€OHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ H3TOW Yy4eOHOW [EATEeIbHOCTH; TOTOBHOCTHU
OLICHUBATh CBOE IIOBEJACHHUE U IIOCTYIIKM CBOMX TOBApULIEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEACTBHUU MOCTYIIKOB;
IleHHOCTH HAYYHOI'0 MO3HAHUA
3) MHpOBO33PEHYECKHX MPEJCTABICHUI O BEIIECTBE W XUMHUYECKOW peakiuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BU-THsS HAYKH M COCTABIISIOLINX
OCHOBY JIJIsi TOHUMAHUSI CYIIHOCTH HAy4YHOW KapTUHBI MHUpPA; MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS MPUPOAbI, B3aUMOCBA3AX YEIIOBEKA C

NPUPOJTHOMN CPEION, O POJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;
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4) mo3HaBaTeNbHBIX MOTHBOB, HANPABJICHHBIX Ha IMOJYyYE€HHE HOBBIX 3HAHHUU IO
XUMUHU, HEOOXOIUMBIX JJIs1 OOBSICHEHUSI HaOJI01aeMBbIX MTPOILIECCOB U SBJICHUIA;
5) no3HaBaTeNbHON, HHPOPMAITMOHHON U YUTATEIBCKOU KYJIBTYpPbhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMHU TEKCTaMH, CIPaBOYHOMN
JTUTEpaTypor, JOCTYIIHBIMU TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;
6) uHTEepeca K OOYYEHUIO W TIO3HAHWIO, JOO03HATEIHLHOCTH, TOTOBHOCTU H
CIOCOOHOCTH K  €CaMOOOpa30BaHMIO, TMPOEKTHOM UM HUCCIEI0BATEIBCKOM
NeSATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;
@opMupoOBaHUSs KYJIbTYPbI 310POBbS
7) oco3HaHUs IIEHHOCTH YKWU3HHU, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3/I0POBBIA 00pa3 »KWU3HW, OCO3HAHUS TOCJICJACTBUNA W HENPHUATUS
BPEAHBIX TMPUBBIUCK (YyHMOTpeOJEHUS  aJKOTOJs, HAPKOTHKOB, KYypEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MaCHOCTH TMpPU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;
TpyaoBoro BocnuTaHus
8) mHTEepeca K MPaKTUUECKOMY M3YUYEHHUIO Tpodeccuii M TpyAa pa3IudHOro poja,
YBOKECHUE K TPYAy U pe3yibTaraM TPYAOBOM MAESTEIbHOCTH, B TOM YMCJIE Ha
OCHOBE TPHMEHEHMsI TMPEIMETHBIX 3HAHWM 110 XMMHH, OCO3HAHHOTO BBIOOpA
WHIUBUIYaIbHON TPAEKTOPUH MPOJIODKEHHUS 00pa3oBaHus C YIETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;
yCHenHoi npodecCHOHAIBHON JEeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM;
TOTOBHOCTH aIalITUPOBATHLCS B MPOQPECCHOHAIBHOMN CPElIE;
IKOJOTHYeCKOr0 BOCIIUTAHUS
9) 3KO0JIOrMYECKH 11eT1eCO00Pa3HOTO OTHOUIECHUS K TPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAaHHS LEHHOCTU 3J0pPOBOrO0 U
Oe3zomacHoro oOpa3a >KM3HHU, OTBETCTBEHHOTO OTHOILIECHHS K COOCTBEHHOMY

GbU3NUECKOMY M TICUXHYECKOMY 370pPOBbIO, OCO3HAHHS IIEHHOCTH COOJIIOAECHUS
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npaBu1 0€30MaCHOTO MOBEJAEHUS TP padoTe ¢ BEIIECTBAMH, a TAK)XKE B CUTYaLUAX,
YIPOXKAIOIIKX 310POBLIO U )KU3HHU JIIOAEH;

10) crnocoOHOCTM NMPUMEHATHh 3HAHUA, MOJIy4aeMble MPU HU3YYCHUH XUMHUH, IS
pelIeHUs 3a/1a4, CBSA3aHHBIX C OKPYXKAIOLIEH IPUPOAHOM CPEHOM, IOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAHMS IJI00aJbHOTO  XapakrTepa
HKOJIOTHYECKUX MPOOJIEM U MTyTeH UX pelIeHUs MOCPEICTBOM METOI0B XUMUU;

11) 5KOJIOrMYEecCKOro MbIIUICHHUS, YMEHUSI PYKOBOJCTBOBAaTbCA WM B

HOSH&B&TCHBHOﬁ, KOMMyHHKaTHBHOﬁ 151 COL[PI&HBHOﬁ IMPAaKTUKC.

MeTtanpeaMeTHbIEe pe3yJabTAThI

B cocraBe MeranmpeAMETHBIX PE3yJIbTaTOB  BBIACISIOT  3HAYUMBIE  JJIS
dbopMupoBaHUsT MHUPOBO33PCHHS OOIICHAYYHBbIC TIOHATUS (3aKOH, Teopus,
OPUHIUII, TUMoTe3a, (akT, CUCTeMa, IPOIecC, AKCIEPUMEHT U JIp.), KOTOpHIC
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETaX M TO3BOJSIOT Ha
OCHOBE 3HAHWHU U3 3THX MPEAMETOB (POPMHUPOBATH TMPEACTABICHHUE O IEIOCTHON
HAy4YHOU KapTHHE MHUpPa, U YHUBEpPCAJIbHbIC YUeOHBIC NEeCTBUS (TI03HABATECIIbHBIC,
KOMMYHHMKATUBHBIC, PETYJIATHBHBIE), KOTOpbhle oOecrneunBaroT (HOopMUpPOBAHHE
TOTOBHOCTH K CaMOCTOSTEIIPHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
JIEATSIIHHOCTH.

MertanpeaMeTHbIC pe3yJIbTaThl OCBOCHHS 00pa30BaTEILHON MPOTPAMMBI IO XUMHHU
OTpa)KarT OBJIAJICHUE YHUBEPCAIbHBIMH MO3HABATEIBHBIMH JICHCTBUSAMHU, B TOM
qHCIe:

ba30oBbIMH JIOTHYECKUMH JAeliCTBUSAIMHU

1) yMeHMeM HCMOJb30BaTh MPUEMBI JOTHMYECKOTO MBIIUICHUS IPH OCBOCHHUU
3HAHWUM: PACKPBIBATh CMBICI XHMHYECKUX TMOHSITHUN (BBIACIATh UX XapaKTEpPHbIC
MPU3HAKHK, YCTAHABIUBATh B3aUMOCBA3b C JIPYTUMU TOHSATUSIMHU), HCIIOJIB30BAThH
MOHATHS JUIS OOBSICHEHUS OTJCIBHBIX (DAKTOB M SIBJICHUI; BEIOUPATh OCHOBAHUS U
KpUTEPUU I KJIacCU(PUKAIIMU XUMHYECKMX BEIIECTB M XHMHYECKUX pPEaKIIUi;

YCTaHaBJINBATh IIPHYUHHO-CICACTBCHHLBIC CBA3HM MCKIY 00BEKTaMU N3Yy4CHHA;
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CTPOUTH JIOTUYECKHUE PACCYXICHUSI (MHIYKTUBHBIC, ETYKTUBHBIC, TI0O aHAJIOTHUH);
JienaTh BHIBOBI U 3aKIIIOUCHHUS;
2) yMeHHEeM TMPUMEHSTh B TMpoOIEcce TMO3HAHUS TMOHATHS (MPEIMETHBIE U
MeTanpeIMETHbIC), CUMBOJIUYECKHUE (3HAKOBBIE) MO, UCTIOIb3yEeMbIE B XUMUH,
peoOpa3oBBIBATH MIUPOKO MPUMEHIEMbIE B XUMHUHU MOJCIBHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opmysia U YypaBHCHHUE
XUMUYECKOU peaKlui — TMPHU PEIIeHNN Y4eOHO-TI03HABATEIBHBIX 3a/1a4; C y4ETOM
ATUX MOJIEIBHBIX MPEACTaBICHUN BBISBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE
NPU3HAKK M3Y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U XHUMHUYECKUX
peaKIuii; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBEHHBIE CBSI3U U
IPOTUBOPEUUSI B M3y4aeMbIX MPOIECCax U SBICHUSAX; MpeajiaraTh KPUTCPUHU IS
BBISIBJICHHS ITUX 3aKOHOMEPHOCTEH M MPOTUBOPEUUI; CAMOCTOSITEIILHO BHIOMPATH
crioco0 perieHus: yueOHOUM 3a7a4yu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BbIOMpaTh HamOoJiee MOAXOIAIMNA C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX
KPUTEPUEB);
ba3oBbIMH HCC/Ie10BATEIBCKUMU AeICTBUAMH
3) yMeHHeM HCIOJIb30BaTh IOCTABJIEHHBIE BOIPOCH B KAadeCTBE WHCTPYMEHTa
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHU;
4) mpuoOpeTeHHe OmbITa MO0 IUIAHWUPOBAHUIO, OpPraHWU3allUd U TIPOBEICHUIO
VUCHHUYECKHX OJKCIMEPUMEHTOB: YMEHHWE HaOmomaTh 3a XOJOM MpoIlecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yibTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpojenaHHol padore;
Paboroii ¢ ungopmanuei
5) yMeHueM BHIOWpATh, AHAIM3UPOBATh W HMHTEPIPETUPOBATH WH(HOPMAITUIO
pPa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp)KaHUsl, CIPaBOYHbIC
nocodbusi, pecypcbl MHTepHETa); KPUTUUECKU OIEHUMBATH MNPOTUBOPECUUBYIO U

HEJIOCTOBEPHYIO HH(OpMAIIHIO;
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6) yMEHUEM MPUMEHATH PA3IMYHBIC METOABI M 3aIMPOCHI MPH TMOUCKE W OTOOpe
uH(OpPMAITMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHCHUS
y4eOHBIX U TMO3HABATEIBHBIX 3a71a4 OMPEACIEHHOTO THIIA; TPUOOPETCHHUE OMNBITA B
00JaCTH  WCTOJB30BaHMS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHWE KyJIb TYypOH AaKTUBHOT'O WCIOJIb30BAHUS PA3JIMYHBIX IMOUCKOBBIX
CHUCTEM; CaMOCTOSITEIIBHO BBIOMpATh ONTUMAIbHYIO (OpMy TIpeacTaBICHUS
UHPOpPMAIIMK W WIIIOCTPUPOBATH pEIlacMble 3a7a4d HECIOXHBIMH CXEMaMH,
auarpaMMaMHu, IpyrumMu GopMamu rpaduKi B X KOMOMHAIUSAMU;
7) yMEHHMEM UCHOJIb30BaTh W AaHAJIM3UPOBATHL B Tpolecce Y4YeOHOU W
UCCIICIOBATEIBCKON JCATCIIBHOCTH WH(OPMAIUIO O BIMSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpelbl;
YHuBepCcaJbHbIMH KOMMYHHKATHBHBIMH JIeHCTBUAMM
8) yMeHueM 3a/aBaTh BOMPOCHI (B XOJIe JUAJIOTa W/WIN JUCKYCCHU) MO CYIECTBY
oOcyxnaeMol Tembl, (HOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;
9) npuobpereHune OMbITa MPE3EHTAIMU PE3YyJIbTATOB BBIMOTHEHUS XHMHUUYECKOTO
sKcTepruMeHTa (JTabopaTOPHOTO OIBITA, JA00PATOPHOM PabOTHI MO HUCCIIETOBAHUIO
CBOICTB BEIIECTB, y4eOHOTO MPOEKTA);
10) 3amHTEpeCOBAaHHOCTH B COBMECTHOM CO CBEpPCTHUKAMHM TIO3HABATEIHLHOU U
MCCJIEI0BATEILCKON JIEATEIbHOCTH TPU PEHICHWH BO3HHUKAIOIIUX MPOOJIeM Ha
OCHOBE y4€Ta OOIIMX WHTEPECOB M COTIACOBAHUS MO3UIIUNA (0OCYXKIeHUs, 0OMEH
MHEHHUSMH, «MO3TOBBIC IITYpPMBI», KOOPAMHAIMS COBMECTHBIX JICHCTBH,
OTIpEJICIICHNE KPUTEPHUEB T10 OIICHKE KaYeCTBA BHITIOJHEHHON padOTHI U Ap.);
YHuBepcaJbHbIMH PeryjasiTUBHBIMHY 1€ CTBUSMHU
11) ymeHuneM caMOCTOSITENIBHO OMPENEsATh LETH JCATCIbHOCTH, TUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATEeNbHOCTD, BbIOMpaTh Haubosnee 3 (PeKTUBHBIE CIOCOOBI PEIIeHUs] YUeOHbIX U
MO3HABATEIBHBIX 3a/1a4, CaMOCTOSATEIFHO COCTABIATH WU KOPPEKTUPOBATH

MPEIJIOKEHHBIA QITOPUTM JEWCTBUM NPU BBINOJHEHUHM 33JaHUNA C Y4ETOM



16
MOJYUYCHHA HOBBIX 3HAaHUH 00 N3y49aCMBbIX 00BEKTaX — BCIICCTBAX W PCAKIHAX;
OLCHHUBATH COOTBCTCTBUC IMOJITYUCHHOI'O PC3YyJIbTaTa 3asBJICHHOM e,
12) YMCHUEM HCIIOJIb30BATh W AHAJIM3UPOBATH KOHTCKCTHI, HPCAIaracMbIC B

YCJIOBUM 3aIaHUN.

IIpeaMeTHBIE pe3yabTaTHI

8 KUIIACC

1) packpblBaTh CMBIC] OCHOBHBIX XHUMHUYECKHX TOHSTHH: aroM, MOJEKYyIa,
XUMUYECKUI  JJIEMEHT, TPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(olHOpOJIHAasT W HEOJHOPOJIHAs), BAJCHTHOCTh, OTHOCUTEIbHAs AaTOMHas W
MOJICKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas
JI0JISI XUMHYECKOTO 3JIEMEHTa B COSIMHEHUH, MOJISIPHBIM 00BEM, OKCHUJ, KUCIIOTA,
OCHOBaHHUE, COJIb, JJIEKTPOOTPHUIIATEIILHOCTh, CTENEHb OKHUCIICHHS, XUMHYECKasl
peakuus, KiacCu(puKalus peakifii: peakiuu COeIMHEHUS], PEaKIINN Pa3I0KEeHUS,
peakuuu 3aMelieHus, peakiuh OoOMeHa, 3K30- U DHIOTEPMUUECKHE PEaKIUu;
TEIUIOBOM 3G (EeKT peakuuu; [Ipo aroMa, 3JIEKTPOHHBINM CJIOW aToma, aTOMHas
opOuTasib, paauyc aroma, XHUMHYecKas CBsS3b, TMOJIApHAs U HEMOJsIpHas
KOBAJICHTHAs CBSI3b, HOHHAs CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MacCOBas A0
BelllecTBa (MPOLIEHTHAsI KOHIICHTpAllKsl) B pacTBOPE;

2) WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX MOHATUU (cM. 1. 1) u
MPUMEHSTH 3TH TOHSITHUS MPU ONMMCAHUH BEUIECTB U UX MPEBPALICHUN;

3) Ucmonb30BaTh XUMHUYECKYIO CUMBOJIMKY JJISI COCTaBIeHUS (POPMYI BEIIECTB U
YPaBHEHUU XUMUYECKUX PEAKIUN;

4) ompenensTh BAJICHTHOCTb AaTOMOB JJEMEHTOB B OHWHAPHBIX COCIMHCHHSIX;
CTETICHb OKHCJICHHUS DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX; MPUHAMICKHOCTD
BEILIECTB K OMpPEACIEHHOMY KJIacCy COeIMHEHUM 1o (GopmyliaMm; BUJI XUMHUUYECKOMN
CBA3U (KOBAJICHTHAs! U MOHHAS1) B HEOPTraHUUYECKUX COCIMHEHUSIX;

5) packpeiBath cMmbIicn Ilepuogumueckoro 3akona JI. WM. Mennaeneera:
JEMOHCTPUPOBaTh  MOHUMAHHE  MEPUOJMYECKON  3aBUCUMOCTH  CBOWCTB

XMMHYCCKUX JJICMCHTOB OT HX IIOJIOXKXCHHA B HGpHOI{H‘-IGCKOfI CHUCTEMC, 3aKOHOB



17
COXpPAHEHHUs] MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJSPHOTO
YY€HHMsI, 3aKOHa ABOrajpo; OMHUCHIBATh M XapaKTEpHU30BaTh TaOIUUYHYIO (PopMy
[lepronyeckoil cuCTeMbl XUMHUYECKUX AJIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnodouynas noarpymnmna (b-rpynna)», mansie u Oosbiue
NEpPUOJbl; COOTHOCHTH  O0O3HAYEHHWs, KOTOpble HMMEIOTCA B  TaOiwuIile
«llepuonnueckas cucrema xumuyeckux osemeHtoB [JI. 1. Menneneesa» ¢
YHUCJIOBBIMU  XapaKTEpPUCTUKAMU CTPOCHMSI ATOMOB XHUMHUYECKHX 3JIEMEHTOB
(coctaB u 3apsn sjapa, oOIlee YHUCIO JIIEKTPOHOB W paclpeieieHhe HUX [0
AIIEKTPOHHBIM CJIOSIM);
6) knaccupuUUUPOBaTh XUMUYECKHE OJJIEMEHThI; HEOPraHWYEeCKHE BEUIECTBA;
XUMHYECKUE PeaKkiuu (10 YUCTY M COCTABY YYACTBYIOIIMX B PEAKI[MU BELIECTB, IO
TEIIOBOMY 3P (DEKTy);
7) xapakTepu3oBaTh (OMHCHIBaTh) OOIIME XMMHUYECKHUE CBOMCTBA BEIIECTB
pa3MuYHBIX KJIAcCOB, IIOATBEP)KIasi OIMCAHUE IPUMEPAMHU  MOJIEKYJSPHBIX
ypaBHEHUI COOTBETCTBYIOLINX XUMHUECKUX PEaKLN;
8) IpPOrHoO3MpOBaTh CBOICTBA BELIECTB B 3aBHUCHUMOCTH OT HX Kay€CTBEHHOI'O
COCTaBa; BO3MOKHOCTH NPOTEKAHUS XUMHUYECKMX MPEBpAIleHUH B Pa3IUYHbIX
YCIIOBUSIX;
9) BBIYMCIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BELIECTB;
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JeMEHTa Mo (OopMylie COEAUHEHHS; MAacCOBYIO
JIOJIF0 BELIECTBA B PacTBOPE; MPOBOAUTH PACUYETHI MO YPABHEHUIO XMMHYECKOU
peakuuu;
10) npuMeHATH OCHOBHBIE OINEPAIMU MBICIUTEIBHONW JEATEIBHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIMIO, KIaCCU(PUKAINIO, BHIIBICHHUC
IIPUYMHHO-CIIEICTBEHHBIX CBSI3€ — JUISI W3Y4YEHUS CBOMCTB BEIIECTB U
XUMHYECKUX PEAKLNI; €ECTECTBEHHO-HAYYHbIE METOAbI IO3HAHUSI — HAOJIOIEHUE,
U3MEPEHHE, MOACIINPOBAHUE, IKCIIEPUMEHT (peabHbI U MBICIICHHBIN );
11) cnemoBaTh TpaBHJIAM ITOJIB30BAHMS XMMHUYECKON MOCYJOW M JIAOOpaTOPHBIM
000pyA0OBaHUEM, a TAKXKE MpPaBUJIaM OOpAILEHUsI C BELIECTBAMU B COOTBETCTBHUH C

HHCTPYKOHUAMHK 110 BBIIIOJHCHHIO J'Ia60paTOpHBIX XUMHWYCCKHUX OIIBITOB IIO
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MOJIYYEHUIO W COOMpaHUI0 Tra3000pa3HbIX BEHIECTB (BOJOPOJA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEAEIEHHON MacCOBOM [0JEH PacTBOPEHHOIO
BEILECTBA; IUIAHUPOBATH U MPOBOAMTH XUMHUYECKHE OKCIEPUMEHTHI IO
pPAcCIO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TIOMOIIBKD HWHIWKATOPOB

(makmyc, dheHondTanenH, METUIOPAHK U . ).

4. TemaTnuyeckoe MIIAHUPOBAHMNE.

(2 yaca B Henelnto, Bcero 68 yacoB, 3 yaca — pe3epBHOE BpeMsl)

DNEeKTPOHHBIE
Ne Konuuec [0Opa3oBaTenbHbI
n/ |Bux nporpammHoro marepuaia TBO € pecypchl
I 4acoB
15 Xumusi 8 Kiacc
OI'AOY  AIIO
«AxkanemMus
MuHIIpOCBEIIEH

ng Poccuny

DONEeKTpOHHBIN

00pa3oBaTeIbLHbI
1 |IlepBoHaYajibHble XUMHYECKHE MOHATHS

151 pecypc
«Jlomamraue
3aTaHUS.
OcHoBHOE
oO1ee
oOpa3oBaHue.
Xumus 8-9» AO

HN3npaTenbcTBO




19

«IIpocsewenue»

TpeHaxep
«O0nako
3HAHUU. XUMUSA

8 xmacc 0OOO

«DusukoH Jlad»

bubnuoreka
MDIII
https://uchebnik.

mos.ru/catalogue

Bcepoccuiickas

OJIMMIIHaaa

HIKOJIBHUKOB

https://vos.olimp

lada.ru
MockoBcKas
OMMIINAA
MIKOJILHUKOB

https://mos.olim

piada.ru

Tema 1.

€CTECTBO3HAHUA

XumMusa

Hu

ACATECJIBbHOCTH Y€JI0OBCKA

BaKHag 00J1aCTh

NMPAKTHYECKOM

5

[Ipeamer xumun. Poiab XuMuu B )KU3HU YETOBEKA.

XuMHsI B CUCTeME HayK. MeTolibl MO3HaHUS B

xuMmuHn. Tena u BemecTBa. Pu3nueckre CBOMCTBA



https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/
https://mos.olimpiada.ru/
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BEIIECTB. ATrperatHoe COCTOSHHE  BEIECTB.
Yucteie BemecTBa U cmecu. CocoOb! pa3ieiaeHus
cMmeceil. DU3NYECKUE U XUMHUYECKUE SIBICHUS.
[Ipu3Hak W yCIOBHSI TMPOTEKAHUS XUMHUYECKUX
peaKiui. 3HAaKOMCTBO c IIpaBUJIAMHU
O0ezonmacHocT M npuéMamu  pabOThl B
XUMUYECKOU Ta00opaTopuHu.

JleMoHCTpauuu

1. JJaGopaTtopHoe 060pynoBaHHE.

2. PazaudHbIe BUBI XUMUYCCKOMN TIOCY/IBI.

3. OOpa3s1ibl BEIIECTB.

4. Crioco0On1 paznenenusi cMmecelt (punbTpoBaHue,
BbIMIAPUBAHUE, JUCTHWILIALNS, XpomaTtorpadus).
JlaGopatopHble M NpakTUYeCKHe  paboOThI
JlaGopaTopHBIE OMBITHI:

Onucanue  (QuU3MYECKUX  CBOMCTB  BEIIECTB.
Pa3nenenne cmecu C TMOMOIIBIO  MarHuTa.
[TpakTrdeckue pabOTHI:

Ne 1. TlpaBuna paGoTsl B 1a00paTOpuul U MPUEMBI
oOpaitreHus ¢ J1abopaTOPHBIM 000PYTOBAHUEM.

Ne 2. Paznenenue cMeceil (Ha MpuUMepe OYUCTKH

MOBApPEHHOM COJIN)

OcHOBHEIE BHUABI ACATCIIBHOCTH 06yqa101111/1xc;1

PackpbIBaTh CMBICII H3y4aeMbIX TOHATHH.

PackpeiBaTh posib XMMHHM B NPUPOAE U KU3HU YEJIOBEKA, €€ CBSI3b C JIPYTUMU
HayKaMH.

Paznuuate 4yncThIE BEMIECTBA U CMECHU; OAHOPOAHBIE U HEOJTHOPOIHBIE CMECH.
Paznuuars ¢puznyeckre 1 XUMUYECKUE SIBJICHUS.

OHpeI[eJ'DITB IMPpU3HAKN XUMHUYCCKUX peaxunﬁ " yCJIOBU UX IIPOTCKAHMA.
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CnenoBarh mHpaBWjaM IMOJb30BaHUSA XHMHYECKOW MOCYyIOW W 1abOpaTOpHBIM
000py0OBaHUEM, a TAK)KE NMPABWIIAM OOpAILEHUs ¢ XUMUYECKUMH BELIECTBAMU B
COOTBETCTBHH C HHCTPYKLHUSMH I10 BBIMOJHEHHUIO MPAKTUYECKUX PadoT.
[InanupoBaTh W NTPOBOAUTH XUMHUYECKUH HSKCHEPUMEHT [0 M3YYEHHUIO W
ONMHMCAHMIO (PU3UYECKUX CBOMCTB BEUIECTB, CIOCOOOB pa3leleHusi cmecei
BEIIECTB.

Hcnonb3oBaTh MNpU  BBHINOJIHEHUM y4eOHBIX 3aJaHUd M B Ipolecce
UCCIIEI0BATENbCKON JESTEIbHOCTH HAYYHO-TIOMYJISIPHYIO JUTEpPATypy
XUMHYECKOTO COJIEpP KaHUsI, CIIPAaBOYHBIE MaTepualbl, pecypchl MIHTepHeTa.
BoicTpanBaTh pa3BEpHYThIE NHCHMEHHBIE W YCTHBIE OTBETHI C OMNOpPOM Ha
nHGOpPMAIIHIO U3 yUeOHUKA U CIIPABOYHBIX MaTepUajIoB, TPaMOTHO MCHOIb30BATh

WU3YUYCHHBIN IOHATUNHBIN anmnapaTr Kypca XUMUAU

Tema 2. BemmecTBa M1 XMuMHYeCKHE peaKIun 10

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE DIIEMEHTHI.
3Haku  (CMMBOJIBI) XMMHYECKHX  DJIEMEHTOB.
IIpocTeie © clnoXHBIE BelecTBA. ATOMHO-
MOJIEKYJISIpHOE Y4YeHHUEe. XuMuyeckas ¢Gopmya.
BajleHTHOCTP aTOMOB XHWMHMUYECKHUX 3JIEMEHTOB.
3akoH MTOCTOSTHCTBA cocTaBa BEILIECTB.
OtHocuTenbHas atomHasi Macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAst Macca. MaccoBas JOJISI
XUMUYECKOTO  JJIEMEHTa B COCIMHCHUHU.
dusnueckue u XUMUYECKHE SIBIICHUSL.
Xumnueckasd peakuus. [lpusHaku wu ycrnoBus
MPOTEKAHUS XUMUYECKUX PEAKIHN. XUMUYECKUE
ypaBHEHUsA.  TUIBI ~ XMMMYECKUX  PeaKuuiu
(coenuHeHHs, Pa3IOKEHU, 3aMEIIeHHs, 0OMEHA).
3akOH CcOXpaHEHHMs Macchl BemecTts. M. B.

JlomoHOCOB = YUYEHBIN-IHIIUKIIOTIEAUCT.
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JleMoHCTpauuu duznveckue SIBJICHUS
(pacTupanue caxapa B CTYyNKe, KHUIICHUE W
KOHJIGHCAIusi BOABlI M T.[.). XUMHUYECKHE
ABJICHUS (TOPEHUE CBEYM, pa3JIOKEHHE caxapa,
B3aMMOJICMICTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM
Oapusi, pasznoxenue ruapokcuga  meau(ll),
B3aMMOJICCTBUE xKeresa c cepo,
B3aUMOJICHCTBHE JKEJie3a C PacTBOPOM COJIH
meau(Il)). OmbiT, WUIIOCTPUPYIOUIUH  3aKOH
COXpPAHEHHUS MACCHI.

JlaGopaTtopHble W MNpPaKTHYECKHE  PabOTHI
JlaGopaTopHBIE OTIBITHI:

[Ipumepbr  du3nveckux sBICHUN (TIJIaBJICHUE
BOCKa, TasiHME JbAa). [IpuMepbl XUMHUUYECKUX
ABJICHUN (MIpOKAJIMBaHUE MEJAHOW MPOBOJIOKH,
B3aMMOJICHCTBME MeJa C KucIoToil). Mojaenu
aTOMOB U MOJIEKYII.

Brruuciienus

—  OTHOCHUTEJIBHOM  MOJIEKYJISIPHOM  MaccChl
BEILECTB;

— MAaccCOBOH [10JM XHMHYECKOTO 3JIEMEHTa 10

dbopmyse coeTuHEeHUS

OcHOBHEIE BHUABI JCATCIBHOCTHU O6y‘-IaIOH_[I/IXC$I

[IpuMeHSATP  €CTECTBEHHO-HAy4YHbIE METOAbl TMO3HAHUS (B TOM  YHUCJE
HaONIOZICHWE,  MOJEIMPOBAHWE, JKCIIEPUMEHT) W OCHOBHBIE  OIEpaIuu
MBICIIUTETTLHON JIEATeTbHOCTH (CpaBHEHHWE, KiacCUUKAIMs) ISl H3yYeHUS
BEIIECTB U XUMUYECKUX PEAKIUM.

PackpbiBaTh CMBICT M3y4aeMbIX MOHATHUM M 3aKOHOB U MPUMEHATH 3TH MOHATUS

MPU OMIMCAHWUK CBOMCTB BEIIECTB U UX MIPEBPALLICHUN.
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Paznuuate Qu3nyueckne M XUMHUYECKUE SIBICHUS, OOBSICHATh UX CYIIHOCTH C
TOYKH 3PEHUS AaTOMHO-MOJIEKYJISIPHOTO YUEHHUS.

OnpenensaTe NPU3HAKA XMMHYECKUX PEAKIIUM, YCIOBUS UX MPOTEKAHUS.
OOBICHATh CYIIHOCTh (PU3NYECKUX U XUMUYECKUX SIBICHUH C TOYKU 3PEHHUS
aTOMHO-MOJIEKYJIAIPHOTO YYEHHS.

KnaccuduumpoBaTe XuMuyeckre peakiuu (1o YUCIy U COCTaBy pearupyromux u
00pa3yIoLMXcs BEIIECTB).

CoctaBisate ¢GopMysibl OMHAPHBIX BEIIECTB [0 BAJIEHTHOCTH W ONPENEIATh
BaJICHTHOCTH 110 (hOpMYysiaM BEIIECTB.

PaccraBnsath KO3 PUIIMEHTHI B YpaBHEHUAX XUMHUYECKUX PEAKIIHIA.

CnenoBaTh NpaBWJiaM IMOJb30BaHUA XHMHUYECKOW MOCYNONW W 1ab0paToOpHBIM
o0opyAOBaHUEM, a TaKKe MpaBuiiaM oOpallleHusi ¢ BEUIECTBAMU B COOTBETCTBUU
C MHCTPYKILHSMH 10 BBITTOJIHEHHIO JTA00OPATOPHBIX XUMHUUYECKUX OIBITOB.
Hcnonb3oBaTh MNpU  BBHINOJHEHUM y4eOHBIX 3aJaHUl U B Ipollecce
UCCJIEN0BATENBCKON NEeATENbHOCTU HAy4HO-TIOIYJISIPHY IO JUTEPATYPY
XUMHUYECKOTO COJIEPKAHUSI, CIIPABOYHBIE MaTepHalIbl, pecypchl HTepHeTa.
BeicTpanBaTh pa3BEPHYThIE NUCHMEHHBIE M YCTHBIE OTBETHI C ONOPOM Ha
MHGOPMAIIHIO U3 yueOHUKA M CIIPABOYHBIX MaTEPHUaIOB, TPAMOTHO MCIOJIB30BaTh

V3YYEHHBIN MTOHATUWHBIN alapaT Kypca XUMUH

35 Xumusi 8 Kiacc
Or'AOY  JAIIO
«AxageMus
MuHIpOCBELIECH
Ba:xHeililiue nmpeacTaBUTEIH HEOPraHUYECKUX usa Poccuny»
BelIECTB
DNeKTPOHHBIN
00pa3oBaTeIbHbI
151 pecypc

«Jlomamraue
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3aaHus.
OcHOBHOE
obmee
oOpa3oBaHue.
Xumusa 8-9» AO
MN3nateabCcTBO

«HpOCBCHIGHI/IG»

Tpenaxep
«Obnako
3HAHUU. XUMMUSA
8 xwimacc 00O

«DusukoH JIad»

bubnuoreka
MDOIII
https://uchebnik.

mos.ru/catalogue

Bcepoccuiickas

OJIMMIIHMAaaa

HIKOJBbHHMKOB

https://vos.olimp

jlada.ru
MockoBcKas
oMMIINa A
MIKOJILHUKOB

https://mos.olim

piada.ru



https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/
https://mos.olimpiada.ru/
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Tema 3. Boszayx. Kwuciaopon. Ilonsitue 00[5
OKCHAAX

Bo3snyx — cmece razosB. CocraB Bo3ayXa.
Kucnopon — »srmeMeHT W TpoCTOe BELIECTBO.

O30H — ayoTponHas MoaU(UKALMS KUCIOPOIa.
Haxoxnenue xkucnopoaa B npupoje, pusndyeckue
U XMMHUYECKHE CBOMCTBA (peaklMu OKHUCIICHUS,
ropeHue). VYcnoBus BO3HUKHOBEHUS u
npekpaimienus ropenus. IloHstue 00 okcupax.
CrniocoObl ToNTydeHUs KHUCIOpoJa B J1abopaTopuut
U TOpoMblIUIEHHOCTH. [IprMeHeHue Kuciopona.
Kpyrosopor xucinoposa B mnpupojne. TerioBou
3¢(]exT XUMUYECKOM peakiuu, MOHSATHE O
TEPMOXUMHUYECKOM  YPaBHEHUH,  DJK30- U
SHIOTEPMUYECKUX peakuuax. TomauBo (HEPTH,
yrojlb U METaH). 3arpsi3HEHUE BO3yXa, CIOCOObI
€ro IpeNOTBpAILCHUs. YCHUJIEHUE NapHUKOBOIO
addekra,  paspylieHHe  O30HOBOTO  CJIOS.
JlemoHcTpanuu

B3aumoneticteue Qocdopa, cepbl U Keneza ¢

KHCJIOPOJIOM (BO3MOXKHO HUCIOJIL30BaHUE
BUJICOOTIHITOB). Onpenenenue COJZIepKaAHUS
KUCJIOpOoa B BO3JyXE. OT1BITHL,

JEMOHCTPUPYIOIIUE YCIOBUS BO3HUKHOBEHUS U
pEKpalICHUs TOPEHUSI.

JlaGopatopHbie W  mpakTHYeCKWe  pabOThHI
JlaGopaTOpHBIiA  OIBIT: O3nakomieHue  C
00pa3iamMu OKCHIOB.

[Ipaktuueckast pabora: Ne 3. Ilonyuenuwe wu
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coOMpaHue KUCIOPO/ia, U3yUYEHHUE €r0 CBOMCTB.
Brruuciaenus

— MOJIEKYJISIPHOM MAacChl KMCJIOPOJAa M O30HA Ha
OCHOBAaHMHM aTOMHOM  MAacChl  XMMHYECKOI'O

JJICMCHTA

OCHOBHEIC BHUABI ACATCIIBHOCTHU o6yqa101m/1xc;1

PackpbIBaTh CMBICT HM3ydYaeMbIX IOHATHA M TMPUMEHATH OTH TOHATHS TIPH
OIMCAHWH CBOWCTB BEIIECTB M MX MIPEBPAIICHU.

XapakTepu3oBaTh (OMHCHIBATh) COCTAaB BO3/AyXa, (PU3NYECKUEC U XUMHUUYCCKUC
CBOWMCTBA KHUCJIOPOJIa, CIOCOOBI €ro MOJydYeHHWs, NPUMCHCHHE W 3HAYCHHC
B IIPUPOJIC ¥ JKU3HH YETIOBEKA.

CpaBHHBATh pEaKIIMU TOPCHUSA U MEIJICHHOTO OKHCJICHUS.

CobOupath MpUOOPHI JIS TIOJTYUCHUST KUCJIOPOoia (BBRITSCHEHUEM BOJIBI U BO3yXa).
PacriozHaBaTh OMBITHBIM IMYTEM KUCIOPOI.

Hcnonb3oBaTh XUMUYECKYIO CHUMBOJIMKY JJIsSi COCTaBJIEHUS (OpPMYN BEUIECTB,
MOJIEKYJISIPHBIX YPABHEHUM XUMUUYECKUX PEaKIUid ¢ y4acTUEeM KUCIOPOa.
OOBICHATH CYUIHOCTh SKOJIOTHYECKUX MPOOJIEM, CBS3aHHBIX C 3arpsi3HEHHUEM
BO3/yXa.

CrnenmoBarh mpaBuiaM Oe30macHOi paboThl B JabOpaTOpUM MPH HCIOJIb30BAHUHU
XUMHYECKOW TOCyAbl W OOOpYAOBaHHS, a TakKe MpaBWIaM OOpaileHus ¢
TOPIOYMMU BEIIECTBAMU B OBITY.

[ImanupoBaTh ¥ OCYIIECTBISATh Ha TMPAKTUKE XWMUUYECKHE OSKCIECPUMEHTHI,
MIPOBOJUTH HAOIIIOICHHUS, IeJIaTh BHIBOJIBI IO pe3yIbTaTaM IKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe B rpymIie.

Hcnonp3oBaTh TpU  BBHIIOJHEHWM  yYeOHBIX 3aJaHUl ©W B MpoIlecce
MCCIIeTI0BATEIHCKON NEeSATETHbHOCTH HAYYHO-TIOMYJISIPHY IO JUTEPATYPyY
XUMHYECKOTO COJIEP KaHMsI, CIIPABOYHBIC MaTepUalbl, pecypchl IHTepHeTa.
BricTpanBaTh pa3BEpHYThIC NHCHMEHHBIE W YCTHBIE OTBETHI C OIOPOA Ha

nH(popMaLUIO U3 yYeOHUKA U CIPABOYHBIX MAaT€pUaIOB, FPAMOTHO UCIIOJIb30BAThH
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M3y4YECHHBIN TOHATUMHBIN anmapar Kypca XuMUU

Tema 4. Bonmopoa. Ilonsitue o kwuciaorax/4

H COJIAX

Bomopon — »ieMeHT W TpPOCTOE BEMIECTBO.
Haxoxnenue B  mpupoge, ¢GuU3MYECKHE U
XUMUYECKUE CBOICTBA (Ha npuMepe
B3aMMOJICHCTBUSI C HEMETaUIaMH W OKCHJAaMU
METaJUIOB), MPUMEHEHHUE, CIOCOOBI MOTYYCHUS.
[TonsiTHE O KMCITOTAX U COMSAX.

Hemonctpanuu  [lonydenue, coOupanue u
pacmno3HaBaHue Bojaopoda. l'opeHue Bojopoia.
B3aumoneiictBue Bogopoaa ¢ okcuaom meau(Il).
JlaGopaTtopHble W NpPaKTHYECKHE  PabOTHI
JlaGopaTOpHBIiA OIIBIT:

B3anmopelicTBue KUCIOT ¢ METAJTIAMH.
[Ipaktuueckass pabora: Ne 4. TlomyueHue w
coOupaHue BOAOPONA, H3YYEHUE €ro CBOWCTB.
Brruucienus

—  MOJEKYJISIpHOM  Macchl  BEHIECTBA  Ha
OCHOBAHMM  AaTOMHOM  MacChl  XUMHUYECKHUX

SJICMCHTOB

OcHOBHEBIE BHUABI ACATCIIBHOCTH 06yqa101111/1xc;1

PackppiBaTh CMBICTT H3y4aeMbIX MOHATHH W MPUMEHSTh A3TU TMOHATHUS TPU
ONMCAHUM CBOMCTB BEIIECTB U UX MPEBPALCHUN.

XapakTepu30BaTh (OMHUCHIBATh) (PU3NUECKHE U XUMHUYECKHE CBOMCTBA BOJOPO/IA,
CIIOCOOBI €T0 MOTYUYEHUs, TPUMEHEHUE.

Colupatp pudop 115 MOTYyUYEHHUS BOIOPOA.

Hcnonp30BaTh XUMHUYECKYIO CHMBOJIMKY IJi COCTaBJeHUS (OPMYJ BEIIECTB,
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MOJICKYJISIPHBIX YPaBHCHHH XUMHUYECKHUX PEAKIHid C y4acTHEeM BOJOPOJA.
CnenoBath mpaBuiiaMm 0e30macHOM pabOThHl B J1aOOpaTOpUU MPU UCHOJIb30BAHUU
XUMHAYECKON TOCyIbl W OOOpYyIOBaHHs, a Takke MpaBwiaM oOpalieHus ¢
TOPIOYHMMU BEUIECTBAMHU B OBITY.

[ImaHupoBaTh W OCYIIECTBIATh HA TMPAKTHKE XUMUYECKHE OSKCIIEPUMEHTHI,
MPOBOIUTH HAOIIOCHUS, IeJaTh BEIBOBI IO Pe3yabTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe B rpyIne

Tema 5. KoianyecTBeHHBbIE OTHOINCHUS B0

XMMHUH

KomnuecTBo BemectBa. Mosb. Monsipasi Macca.
3akoH ABoragpo. MousipHblii 00BEM Tra3oB.
Pacuérnr I10 XUMHWYECKUM YpaBHEHUSM.
JlemoHCTpauus

OO6pas31ipl BEemecTB KOTMIECTBOM | MOJIb.
Breraucnenus

— 00Bb€éMa, KOJIMYECTBA BEIECTBA ra3a II0 €ro
U3BECTHOMY KOJIMYECTBY BEIIECTBA WU O0BEMY;
— 00BEMOB Ta30B IO YPaBHEHUIO PEaKIMU Ha

OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHHH Ta30B

OCHOBHBIE BUBI ICATEIBHOCTH 00YyUYaIOITUXCSA

PackpeiBaTh CMBICT M3y4yaeMbIX IMOHATUM W NPUMEHSTh 3TH MOHSTHSA, a TAKKE
M3yYEHHBIE 3aKOHBI U TEOPUH ISl PELICHUS PACUETHBIX 3a7a4.

Bbr4ucisaTh MOJSIPHYIO MacCy BEIIECTB; KOJWYECTBO BEIIECTBa, O0OBEM Tasa,
MAaccCy BEILECTBA;

[IpoBoauTh pacu€Tel MO YPABHEHUSIM XHMHUUYECKHX PpEAKIUN: KOJWYECTBA,
00BEMa, MacChl BEMIECTBA IO H3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB
WJIY IPOAYKTOB PEAKIIUU.

BricTpauBaTh pa3BEPHYTHIE NUCHMEHHBIE M YCTHBIE OTBETHI C OMNOpPOM HA HH-
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dbopmanuio U3 ydyeOHMKAa M CIPABOYHBIX MATePHAOB, TPAMOTHO HCIIOIb30BaTh

M3y4YECHHBIN TOHATUMHBIN anmapar Kypca XuMUU

Tema 6. Bopa. PacrBopbl. I[lonsitue 00|/

OCHOBaHUAX

®du3nYeCcKue CBOMCTBA BOJIbl. AHAJIN3 U CUHTE3 —
METOJIbl U3yYEHHUS COCTaBa BOJbl. XHUMHUYECKHUE
CBOMCTBAa  BOJBI  (peakuuu ¢ MeTaulaMu,
OKCHJaMU METaJUIOB 1 HemeTaoB). (CocTas
ocHoBaHui. [lonsatue o0 mHaUKaTopax. Boma xak
pacTBOPUTEb. PacTtBopHI. PactBopuMocTh
BEILIECTB B BOJIe. HachlllleHHBIE U HEHACHIIICHHbIC
pactBopbl. MaccoBasi 10Ji1 BEIIECTBA B PACTBOPE.
Ponb pacTBOpOB B MpUPOJE U B )KU3HU UYEIIOBEKA.
KpyroBopor Boasl B mpupone. 3arps3HEHHE
npuUpoaHbIX BoA. OXpaHa M OYMCTKA IMPUPOIHBIX
BOJ.

JlemoHcTpanuu

DneKTpoan3 BOJbI; CUHTE3 BOJIbI;
B3auMojeiicteue Boabl ¢ Metauiamu (Na, Ca)
(BO3MOXHO HCHOJIb30BAHUE BHIEOMATEPHUAIIOB).
PacTBopenue BEIECTB Cc pa3IM4HOMN
pactBopuMocCThi0.  HMccnenoBanue  pacTBOpPOB
KHCJIOT U IIEJI0YEH C TOMOIIBI0 MHIUKATOPOB.
JlaGopatopHbie W  mpakTHYeCKWe  pabOThHI
[Ipaktuueckast padorta: Ne 5. IlpuroroBiienue
pacTBOpPOB C OIPENEIEHHOM MAacCOBOM JOJIEH
pPacTBOPEHHOI'O BEIIECTBA.

Brraucnenust

— C HCIIOJIB30BAHHUECM IIOHATHA «MaCCOBasA AOJIsA
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BEIIIECTBA B PACTBOPE»

OCHOBHEIC BHUABI ACATCIIBHOCTHU 06yqafoumxc;1

PackppiBaTh CMBICT H3ydaeMbIX MOHATHHA W MPUMEHATh OTU IOHATHS IPHU
OIMCAaHUU CBOWCTB BELIECTB U UX IIPEBPALLCHUM.

Xapakrepu3oBaTh (U3MUYECKUE M XUMHUYECKHE CBOMCTBA BOJBI, €€ pOJIb Kak
pacTBOPUTENSA B IIPUPOIHBIX MPOLIECCAX.

CocTaBiATh ypaBHEHNS XUMHUECKUX PEAKIIUIN C yYaCTHEM BOJBI.

OOBICHATh CYUIHOCTh HKOJIOTHYECKUX MPOoOJeM, CBSI3AHHBIX C 3arps3HEHUEM
OPUPOJHBIX BOJ, CIIOCOOBI OYMCTKHU BOJBI OT IPUMECEH, MEpHI 10 OXpaHe BOJ OT
3arpsi3HEHUS.

[InaHupoBaTh M OCYLIECTBJIATH Ha IPAKTUKE XUMHYECKUE DKCIIEPUMEHTHI,
IPOBOAUTH HAOJIO/IEHHUS, JIeJaTh BBIBOBI IO PE3yIbTaTaM dKCIEPUMEHTA.
CrnenoBath mpaBmwiiaMm 0e30macHOM pabOThl B J1aOOpaTOPUU MPU MCTOIB30BAHUU
XUMHUYECKOM MOCy bl U 000PYAOBaHUS.

IIpoBOAUTEL BBIYUCIICHUSA C IPUMEHEHUEM IOHATUSA «MAcCOBas 10/ BEILECTBA B
pacTBope».

Hcnonp3oBaTh MpH  BBINOJHEHWHM Y4eOHBIX 3aJaHUl W B Ipoliecce
UCCIIEN0BATEIBCKON JEeATEIIbHOCTU HAy4HO-TIOIIYJIAPHY IO JUTEPATYPY
XUMHUYECKOT'0 COJIEPKAHNUs, CIIPABOYHBIE MATEPHUAIIBI, pecypchl MIHTepHeTa.
BeicTpanBaTh pa3BEPHYTBIE IIMCBMEHHBIE WM YCTHBIE OTBETBI C OIIOPOM Ha
uH(GOpMAIUIO U3 YYeOHHKA M CIPABOYHBIX MaTepHaJIOB, TPAMOTHO MCIOJIb30BaTh

M3y4YECHHBIN MTOHATUMHBINA anmapar Kypca XuMHUHU

Tema 7. OcHOBHbIE Kjacchbl HeopraHudeckmx |13

coeIUHEHUu M

Knaccudukanus HeOpraHMYeCKHX COEIUHEHHI.
Oxkcuasl: cocTtaB, Kiaccudukanus (OCHOBHBIC,
KUCJIOTHBIE, aM(OTepHbIe, HECO0JICOOpa3yIoIIne),

HOMEHKJIaTypa (MEXIyHapoaHasi U TPUBUAIIbHAS ).
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[TomydyeHue U XUMUYECKUE CBOWCTBA KUCIIOTHBIX,
OCHOBHBIX U aM(OTEpHBIX OKCUI0B. OCHOBAHUS:
COCTaB, KJaccudukanus, HOMEHKJIaTypa
(MexxayHapoaHas U TpUBHAJIbHAA), (GU3UUECKUE U
XUMUYECKUE CBOWCTBA, CHOCOOBI TMOJYYECHUS.
Kucnorsr: COCTaB, KJaccuduxanus,
HOMEHKJIaTypa, (U3UYECKHUE U  XUMHYECKHE
CBOMCTBa, CIOCOOBI TOoyueHusi. Psij akTUBHOCTH
meramioB. Conu  (cpenHue): HOMEHKJATYpa,
crocoObl TOJY4eHUSs, B3aUMOJCHCTBUE COJICH C
METaJJIaMH, KHUCIIOTaMM, UIEeJI0YaMU U COJISIMHU.
I'enetnueckas CBSI3b MEXITY KJIaCCaMH
HEOPraHWYECKUX COCTUHEHUM.

JlemoHcTpanuu

OO0pa3ipl HEOPraHUYECKUX BEIIECTB PA3ITUYHBIX
KJIaccoB. B3amMonencTBue pacTBOpa CEpPHOU
kuciotel ¢ okcugom  menu(ll).  Peaknus
HEeUTpanu3aluuu. BbITeCHEHHE OJIHOTO MeETaja
JIPYTUM U3 pacTBOpPA COJIU.

JlaGopaTtopHble W TNpaKTHYECKHE  pabOTHI
JlaGopatopHbie ONBITHI: B3auMoaelcTBHE KHUCIOT
¢ wmerasmamu. [lomyyeHune  HepacTBOPHUMBIX
OCHOBaHMM. B3amMonencTtsue HEPACTBOPUMBIX
OCHOBAaHUU c KUCJIOTAMH. Paznoxenune
ruapokcuaa meau(Il) npu HarpeBaHuM.
[IpakTrueckas pabora: Ne 6. Pemenne
AKCHEPUMEHTAIBHBIX 3a7a4y N0 TeMe «OCHOBHbBIE
KJIACChl HEOPTaHUYECKUX COCTUHEHU.

Brruucnenus
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— IO YPaBHCHHUAM XUMHYICCKHX peaKum”I

OCHOBHEIC BUABI ACATCIIBHOCTHU O6Y‘IaIOI]_II/IXCH

KnaccuduiuposaTs U3yyaeMble BEIIECTBA [10 COCTAaBY U CBOICTBAM.

CocTaBasaTe GOopMynbl OKCHAOB, KUCIOT, OCHOBaHMM, COJNe M Ha3bIBaTh UX IO
MEXKIYHAPOJIHOW HOMEHKIIATypeE.

[IporHo3upoBaTh CBOICTBa BELIECTB HAa OCHOBE OOIIMX XUMHYECKHUX CBOWCTB
U3YYEHHBIX KJIACCOB/TPYMI BEUIECTB, K KOTOPHIM OHH OTHOCSITCS.

CocTaBiATb  MOJEKYJSIPHbIE  YpPAaBHEHMS  pEaKkUui,  WIUIIOCTPUPYIOLIUX
XMMHYECKHUE CBOMCTBA MW  CHOCOOBI TMOJIYYEHHSI BEIIECTB  HM3YyUYEHHBIX
KJIACCOB/TPYII, a TAaKXK€ MOATBEPXKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEKIY
HUMM.

[Ipon3BOAUTH BEIYUCICHUS 110 YPABHEHUAM XUMHUUYECKUX PEAKLIUM.

[InaHupoBaTh M OCYIIECTBIISITH Ha IIPAKTUKE XUMHUYECKUE DKCIECPUMEHTHI,
IPOBOJIUTH HAOJIOJEHMSI, 1€1aTh BEIBOJIBI IO PE3yIbTaTaM dKCIIEPUMEHTA.
CnenoBaTh mpaBuiiaM Oe3onacHOi pabOThl B Ja00OpaTOpUU MPHU UCHOIb30BaHUU
XUMHUYECKOM MOCy bl U 000PYAOBaHUS.

Hcnonp3oBaTh MpH  BBINOJHEHWHM Y4eOHBIX 3aJaHUl W B Ipoliecce
UCCIIEN0BATEIBCKON JEeATEIIbHOCTU HAy4HO-TIOIIYJIAPHY IO JUTEPATYPY
XUMHUYECKOT'0 COJIEPKAHNUs, CIIPABOYHBIE MaTepHUalIbl, pecypchl MIHTepHeTa.
BeicTpanBaTh pa3BEPHYTbIE NUCBMEHHBIE U YCTHBIE OTBETBI C OIIOPOM Ha
uHGOpPMAIUIO U3 YyUYeOHHMKA U CIIPABOYHBIX MaTepHalIOB, TPaMOTHO UCIOJIb30BaTh

M3y4YECHHBIN MTOHATUMHBINA anmapar Kypca XuMHUHU

18 Xumusi 8 Kiace
Iepuoagnuecknii 3axkon wu Ilepumognueckas Or'AOyY IO
cucrteMa  xumMu4yeckux jaemenros /. U. «AxkanemMus
3 |[MengeseeBa. CTpoeHne aToMoB. XUMHUYeCKAs MuHIpOCBEILIECH
cBfi3b.  OKHCIHUTEJbHO-BOCCTAHOBHUTEIbHBIE us Poccuny
peakuuu
DIIEKTPOHHBIN
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o0pa3oBaTeIbHBI
151 pecypce
«Jlomanaue
3a1aHusl.
OcHoOBHOE
oO1ee
oOpasoBaHue.
Xumus 8-9» AO
N3 narenscTBO

«HpOCBCHIGHI/IG»

Tpenaxep
«O0nako
3HAaHUU. XUMUSA

& xmacc 0OOO

«DusukoH JIad»

buonuoreka
MDOII
https://uchebnik.

mos.ru/catalogue

Bcepoccuiickas

OJIMMIIHMAaaa

HIKOJIbHHUKOB

https://vos.olimp

lada.ru
MoCKOBCKas
OJIMMIIHAIA

MIKOJIBbHHUKOB
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https://mos.olim

piada.ru

Tema 8. Iepuoauveckmid 3aKOH "
Ilepnoanuyeckas CHCTEMA XMMHUYECKHX
iemenToB  JI. U. MenneneeBa.  CrpoeHue

aToMa

[lepBble MOMBITKK KIaCCU(PUKALIMK XUMUUYECKUX
anemMeHToB. [loHsiTHe O Tpynmax CXOJIHBIX
AJIEMEHTOB (IIEJIOYHBIC U IIEJIOYHO3EMEIbHBIC
METaJUIbl, TaJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yloT amMpOTEpHBIE OKCHUABI H
TUAPOKCHUIBI. [Tepuoanueckuii 3aKOH u
[lepnoguyeckas cuctemMa XUMHYECKUX JIEMEHTOB
. . MeHneneena. [Tepuonsi, TPYIIIBL,
noarpynnel. DU3NYECKUN CMBICT MOPSIKOBOIO
HOMEpA 3JIEMEHTA, HOMEPOB NEPUOAA U TPYMIIBI.
Crpoenue aromoB. CocTaB aTOMHBIX SAEP.
N3otonbl. DnexkTpoHbl. CTpOeHHE 3JIEKTPOHHBIX
o0omoyexk aTtoMoB TepBbIX 20 XUMHUYECKUX
3JIEMEHTOB [Tepnognueckoit CHUCTEMBI
JI. 1. Menneneena. XapakTepucTuka
XUMHUYECKOTO0 3JIEMEHTa IO €ro MOJIOKEHHUIO B
[lepuonnueckorn cucreme /1. U. Menneneena.
3HaueHue [lepuoanueckoro 3aKOHa
u [lepuonnueckon CHUCTEMBI XAMUYECKUX
AJIEMEHTOB JUIsl PAa3BUTUS HAYKU U TPAKTUKH.
J. . MengeneeB —  y4€HBId, Memaror u

rpaXkJaHUH.
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JleMoHCcTpauuu

KopoTkonepruoanas u ninvHHONIEpUOHAS (HOPMBI
[Tepuonnueckoi CHUCTEMBI XUMHYECKUX
anemenToB . . MenpaeneeBa. O3HaKOMJICHHE C
o0OpasiaMu METaJIJIOB 1 HEMETAJLIIOB.
JlabopaTtopHble W NpaKTUYECKHE  PaOOTHI
JlaGopaTopHbIii OTIBIT: B3aumonencrBue
TUJIPOKCHAA IIMHKAa C pacTBOpaMU KHUCJIOT H

(0 ()

OCHOBHEIC BUABI ACATCIBHOCTH O6yanOIIII/IXCSI

PackpbIBaTh CMBICI IEPUOANMYECKOTO 3aKOHA.

[ToHnmaTh CylecTBOBAHUE MEPUOAUUYECKON 3aBUCUMOCTH CBOMCTB XMMUUYECKHX
AJIEMEHTOB (M3MEHEHUE PaIUyCOB aTOMOB U JJICKTPOOTPHUIATEIBHOCTH) U HMX
COEIMHEHUI OT MOJIOKEHHUS B IEPUOANYECKON CUCTEME U CTPOCHHS aToMa.
VYcraHaBnMBaTh CBA3b MEXKAY MOJIOKEHUEM 3JIEMEHTA B IEPUOJAUYECKON CHUCTEME
U CTPOEHHEM €ero aromMa (CocTaB W 3apsij sjpa, OOIlIee YHUCIO 3JIEKTPOHOB U
pacrpeneneHue ux 1o 3JIEKTPOHHBIM CIIOSIM).

[Iporuo3upoBaTh XapakTep U3MEHEHHUSI CBOWCTB 3JIEMEHTOB U UX COCIIMHEHUH I10
rpynmam u nepuojiam [lepuoanuueckoi CUCTEMBI.

XapakTepu30BaTh XWMHYECKHUE BJIEMEHTHI MEpPBBIX TPEX MEPUOAOB, Kalusi,
Kanblus 1o ux nosioxxenutro B [lepuoanueckoit cucreme /1. 1. Menneneesa.
CrnenoBath mpaBmwiIaM 0e30MacHOM pabOThHI B TaOOpATOPUU MPU UCIOJIB30BAaHUU
XUMHYECKOU MOCYIBI U 000PYAOBaHUS.

BoicTpauBaTh pa3BEPHYThIE NUCHMEHHBIE W YCTHBIE OTBETHI C OMNOPOM Ha
uH(pOpMaIIo U3 y9eOHMWKA U CIIPABOYHBIX MaTepUajIoB, TPAMOTHO MCTIOIb30BATh
V3yYECHHBIN MTOHITUHHBINA anmapar Kypca XuMHH.

Hcnonp3oBaTh NOpHU  BHIMOTHEHWHM YYE€OHBIX 3aJaHUM TEKCThl y4eOHHKA,
crpaBouHbie Matepuaibl (Ilepronuueckyro cUCTeMy XUMHYECKUX 3JIEMEHTOB

. . Menneneea, Tabauily paCTBOPUMOCTH KUCIIOT, OCHOBaHUM U COJieil B BOJIE,
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ANEKTPOXUMUYECKUN P HAPSHKEHU METAJUIOB).
Hcnonb3oBaTh MNpU  BBHINOJIHEHUMM Y4E€OHBIX 3aJaHUd M B  Ipolecce
HCCIIE0BATEIbCKOM JAEeATEIIbHOCTU HaY4YHO-IIONYJIAPHYIO JUTEpaTypy

XUMHUYECKOTO COAEPKaHUsl, CIIPABOYHbBIE MaTepUalibl, pecypchl HTEpHETA

Tema 9. Xumuueckaa cBsa3b. OKucauTeIbHO- |11

BOCCTAHOBHUTECJ/IIBHBIC PECAKIIUN

DIIEKTPOOTPUIATEIBHOCTh ATOMOB XUMUYECKHUX
JJIEMEHTOB.  XHMHUYECKass  CBsI3b  (MOHHAf,
KOBaJICHTHAs noJsipHast u KOBaJICHTHAs
HETOJIApHas). CrenieHp OKHCJICHUS.
OXHUCIUTETBHO-BOCCTAHOBUTEIIHHBIC peaxkuuu
(OBP). IIporeccel OKHCICHUS U BOCCTAHOBJICHUS.
OKHUCIUTEIN U BOCCTAHOBHUTEIH.

JleMoHCTpanuu OKxuCIUTENIHLHO-
BOCCTAHOBUTEJILHBIE PEAKI[UU: TOPEHUE, PEAKIIUU

Pas3I0KCHHUA, COCANHCHHNA

OCHOBHBIE BUJIBI JICATEIIBHOCTA 00yYarOITUXCS

PackpriBaTh CMBICIT M3y4aeMbIX TOHATHUU.

OnpenensiTe BUJI XUMUUYECKOM CBA3U B COCIMHEHUU.

Onpenenste CTEMEHb OKHUCICHUS XUMHUYECKOTO D3JIeMEHTa 1o (opMmyse ero
COEIMHEHHSI.

OnpenensTe 3I€MEHT (BEUIECTBO) — OKHUCIHUTENb U 3JEMEHT (BEIIECTBO) —
BOCCTAHOBHTEIIb.

OOBSACHSTH CYLIHOCTH MPOLECCOB OKUCIEHUS U BOCCTAHOBJICHUSI.

CocTaBiITh AJNEKTPOHHBIM OanaHC ¢ y4E€TOM 4YHKCIa OTJAHHBIX U MPUHATHIX
AIIEKTPOHOB.

CocTaBlsITh ypaBHEHHUE OKUCIUTENb- HO-BOCCTAHOBUTEILHON PEAKIINU.

Hcnonp3oBaTh NpH  BBINOTHEHUM YYEOHBIX 3aJaHUM TEKCThl y4eOHMKA,
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CIPAaBOYHbIE MaTepHayibl (NMEPUOJUYECKYIO0 CUCTEMY XHUMHUYECKUX HIIEMEHTOB
. Y. Menneneesa, TabauIy pacTBOPUMOCTH KHCIIOT, OCHOBaHUI U COJIEH B BOJE,

ANEKTPOXUMUYECKUH Psii HANPSYKEHUI METaJJIOB)

HUroro 68

PaGouas mporpamma cocTaBlieHa ¢ Y4eTOM mporpammbl BocnuTaHuss YUY OO

«HeTpOBCKaSI IKOJIa».

Ne Opranuzaius/KOHCYIbTallMi/y4acThe B MEPOIPUITUH
BxiroueHne  37€MEHTOB  BOCHUTATENbHOW  pabOThl B YPOUHYIO
NESITEIBbHOCTD

1 IN'opoackue mpoekThl: «Cy000THI MOCKOBCKOTO HMIKOJBHUKA», «My3eH.
[Tapku. YcaasOb1», «Moii paiioH B rObI BOMHBI»

2 [IpoexTHast nedaTeNbHOCTh HaydyHO-TIpakTHUuecKkas koHdepenius «lllar B
HAyKy»

3 [IpoekTHast  AEATENBHOCTh  HAy4YHO-TIpAKTUYECKass  KOH(epeHIUs
«I"OpHU30HTBI OTKPBITUID)

4 VYyacTue B TUCTAaHIIMOHHBIX KOHKYpCaX, BAKTOPUHAX U T.II.

5 Yuactue Bo Becepoccuiickoi 0iMMnuaie MKoJIbHUKOB

6 [Iporynku mo My3esiM OHJIalH

7 Henp ropoga MocCkBbI

8 JleHb poccuiickoi HayKu

9 [Ipoext «bonblie, yem ypok!»

10 [TpoexT «HOOMIIEHHBIN ypOK»

11 [IpenmeTHBIN Pa3roBOp: UHTEPECHBIE KEUCHI U3 IIKOJIBHBIX IPEAMETOB

12 [Ipoekt  «OcMBICIICGHHOE  YTEHHE», pa3BUTHE  (DYHKIIMOHAIHLHOMN
rPaMOTHOCTH

13 DKCKYypCUOHHAs IporpaMma 1o treppuropun Poccun

14 [Tnomanka «/luckyccuonHbii kiyo [1eTpoBCKOM HIKOJIBIY
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