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IHHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpaMma 1o Kypcy «3aHuMareabHas XUMUS» JUIsl 00y4aroImuxcs 8 KJIacCoB
cocTaBiieHa Ha ocHOBe TpeOoBaHUIl K pe3ylbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeNbHOM
IporpaMMbl  OCHOBHOTO  oOmiero oOpa3oBaHMsA, TMpeACTaBIeHHBIX B  DenepanbHoM
rocy/1apCTBEHHOM 00pa30BaTEIbHOM CTaHIApPTe OCHOBHOIO 0OIEro oOpa3oBaHMs, ¢ y4ETOM
pacnpenenéHHbIX M0 KilaccaM MPOBEPSEMbIX TPeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHOI POrpaMMbl OCHOBHOTO OOIIETr0 OOpa3oBaHMsI U AJIIEMEHTOB COJIEP)KaHUS,
NpPEJCTAaBICHHBIX B YHHBEpPCATbHOM KOAM(DUKATOPE IO XHWMHH, a TakXKe Ha OCHOBE
[TpumepHOI mporpaMMbl BOCHUTAHMSI OOYYAIOIIMXCS TMPHU TMOTYYEHUH OCHOBHOTO OOIIETro
oOpazoBanuss W ¢ yuérom KoHuenuuu mnpenonaBaHus y4deOHOro mpeamera «XHUMHS» B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit ®enepanuu, pealu3ylOIIUX OCHOBHBIC
obmreoOpaszoBarenbHbie nporpamMmbl (yTB. Pemenuem Komternn Munnpocsenienust Poccun,
npotokoi ot 03.12.2019 N I1K-48H).

Brxiag yuebnoro mpeamera «XuMHS» B JOCTIDKEHHE IeJIeli OCHOBHOTO OOIIEro
o0Opa3oBaHusi 00YCIIOBJIIEH BO MHOTOM 3HAY€HHEM XHWMHUYECKOW HAayKHM B MO3HAHUU 3aKOHOB
OPUPOIBI, B PAa3BUTHM IPOU3BOAUTEIBHBIX CHJ OOIIECTBA W CO3JAaHUH HOBOW 0a3bl
MaTepuaIbHOU KyJIbTYpHI.

XUMHS KaK 2JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK PAacCIpOCTpaHMIA CBOE BIHSHHE Ha
BCe 00NacTHM 4YeNOBEYECKOro CYIIECTBOBAaHHWSA, 3a/aja HOBOE BHJIEHHE MHpa, CcTaja
HEOTHEMJIEMBIM KOMITOHEHTOM MUPOBOH KYJIBTYpBI, HEOOXOIUMBIM yCJIOBHEM KM3HH OOIIEeCTBA!
3HaHHWE XHMHH CIY>KUT OCHOBOM mnsi (OpMHUpPOBAHMS MHPOBO33PEHHS UEJIOBEKa, €ro
NPECTaBICHUN O MaTepUATbHOM €IMHCTBE MUPA; BAYKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
MPEJICTAaBICHUS O B3aMMOIIPEBPALICHUSAX HSHEPrUM U OO0 DSBOJIOLUU BEIIECTB B TMPHUPO/IE;
COBpPEMEHHAsi XMMHsl HalpaBiieHa Ha pelIeHHe TII00aIbHBIX MPOOJIEM YCTOWYMBOTO Pa3BHTHUS
4eJ0BEYECTBA — CBHIPEBOM, JHEPreTUYECKOM, MHIIEBOW M SKOJIOTHYECKOH Oe30MacHOCTH,
po0JIeM 3/IpaBOOXPaHEHHS.

B ycnoBusix Bo3pacTaromiero 3HAYEHUs] XUMHHM B JKM3HU OOIECTBAa CYIIECTBEHHO
MOBBICUJIACh POJIb XMMHUYECKOro 00pa3oBaHus. B miaHe couuanus3anuu OHO SBJISIETCS OJHUM U3
ycIoBHiA (POPMUPOBAHUS UHTEIUIEKTA INYHOCTH ¥ TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY 4YEJIOBEKY XMMHUYECKHE 3HaHUs HEOOXOIMMbI JUIsl IMPHOOpETeHUs
OOLIEKYJIBTYPHOTO YPOBHS, MO3BOJISIOLIETO YBEPEHHO TPYAUTHCA B COLIMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOIOOOpa3HON »H3HM OOIIECTBa, AJS OCO3HAHUS BaXXHOCTH Pa3zyMHOIO
OTHOIIEHUS K CBOEMY 370POBBIO U 3[I0OPOBBIO JPYTUX, K OKpY)Kaolleld NpUpPOIHON cpene, s
TPaMOTHOTO MOBEACHHUSI MIPU UCIIOJIB30BAHNHU PA3IMYHBIX MAaTEPUAIOB U XUMUYECKIX BEIIECTB B
MMOBCETHEBHOW JKU3HU.

Xummuueckoe o0pa3oBaHHE B OCHOBHOM ILIKOJIE SIBJSETCS 0a30BBIM 10 OTHOILEHHUIO K
cucrteMme oOIIero XuMuyeckoro oopazoBanusi. [loaToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO
peanu3yeT NpUCylIHe oOLeMy XMMHYECKOMY OOpa3OoBaHMIO KIIIOYEBBIE IIEHHOCTH, KOTOpbIE
OTpakalOT TOCYJapCTBEHHbIE, OOIIECTBEHHbIE M WHJMBUIYyaJbHbIE MOTPEOHOCTU. ITUM
OTIpeNieNIeTCsl CYIIHOCTh 00IIel cTparernu o0ydeHHsl, BOCIIUTAHUS M Pa3BUTHs O00Y4arOLINXCs
CpelCcTBaMU y4eOHOro npeamera « XuMus».

Nzydenne kypca: 1) cmocoOCTByeT peanu3anud BO3MOXKHOCTEH IJii CaMOPa3BUTUS U
dbopMHUpPOBaHHS KYJIbTYpPHl JUYHOCTH, €€ O0meil U (GYyHKIMOHATBLHON TPaMOTHOCTH; 2) BHOCHUT
BKJIaJ B ()OPMUPOBAHHME MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB HMX
CaMOCTOSITENIbHOM y4eOHOH AeSITeTbHOCTH, SKCIIEPUMEHTAJIbHBIX U UCCIIE0BATEIbCKUX YMEHUH,
HEOOXO/JUMBIX KaK B TMOBCEAHEBHOHM XH3HH, TaK U B NPO(ecCHOHANBHON NesTeabHOCTH; 3)
3HAKOMHUT CO crielu(UKON HAYYHOTrO MBIIUICHUS, 3aKJIa/IbIBACT OCHOBBI LIEJIOCTHOTO B3TJIsSAa Ha
€IMHCTBO TPUPOABI M YEJOBEKAa, SBIAETCS OTBETCTBEHHBIMATAIOM B (HopMUpOBaHHH
€CTECTBCHHO-HAYYHOH TPaAMOTHOCTH  TOJAPOCTKOB; 4) CcmocoOCTByeT  (HOPMUPOBAHHIO
IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPHUPOJE, K YeTOBEKY, BHOCUT
CBOI1 BKJIaJl B 9KOJIOTMYECKOE 00pa30BaHUeE IIKOJIbHUKOB.



Kypc «3anumarenbHasi XUMHs» OPUEHTHPOBAH HAa OCBOEHHE OOY4YaIOIIMMHUCS OCHOB
HEOPTaHMYECKON XWMHH WM HEKOTOPBIX TMOHITHA ¥ CBEACHHWA 00 OTHEIBHBIX OOBEKTax
OpraHUYECKON XHUMHH.

ConeprxkaHue CKIAIbIBACTCS U3 CUCTEMBI MOHATUH O XUMHUYECKOM 3JIEMEHTE U BELIECTBE
U CHCTEMBbI IOHATUNA O XUMUYECKOH peakiuu. O6e 3TH CUCTEMBbI CTPYKTYPHO OPTaHHU30BAHBI 110
MPUHLUIY TOCIEA0BATEIIBHOTO PAa3BUTUS 3HAHUKW HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOr0 YpPOBHS: aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCErO €CTECTBO3HAHHUS, YPOBHS
[Tepnoanueckoro 3axona /Jl. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMUH, YYEHHsI O CTPOCHUU
aTOMa M XUMHUYECKOW CBSI3U, MPEACTABICHUI 003JIEKTPOIUTUYECKON TUCCOIMAIIMN BEIECTB B
pactBopax. TeopeTuyeckue 3HaHUsI PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKHU MOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEJOBATEILHO OT OJHOTO YpPOBHSA K JApPYroMmy,
BBITIONHSAST (YHKIIUM OOBSICHCHHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U MOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

Takast opranuzaiusi CoAep>KaHusi Kypca CIIOCOOCTBYET MPEICTABICHUI0 XWMUYECKOU
COCTaBJISIFOLEH HAyYHOM KapTUHBI MHpa B JIOTUKE €€ CUCTEMHON Npupoasl. Tem caMbiM
obecrieunBaeTcsi BO3MOKHOCTh (POPMUPOBAHUSA Y OO0YUYaAIOIIMUXCA [IEHHOCTHOTO OTHOIIEHUS K
HAay4YHOMY 3HAHUIO M METOJaM IO3HaHUs B Hayke. BaKHO Takke 3aMETUThb, YTO OCBOEHHUE
COoZEpKaHUs Kypca IMPOUCXOOUT C IPUBICYECHHEM 3HAHUN W3 PAHEE HM3YYEHHBIX KYPCOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 kinaccb» u «@u3nka. 7 Kiace».

HEJIN U3YYEHUSA YYEBHOTI'O kypca «3annMaTelbHasi XUMHUSD)

Henstmu u3yueHus sisieTcst popMUpOBaHUE 3HAHUI OCHOB XMMUYECKON HAyKH Kak o0iacTu
COBPEMEHHOT'0 €CTECTBO3HAHHUSI, IPAKTUYECKON JIEATEIbHOCTH YEJI0BEKA U KaK OJHOIO U3
KOMITOHEHTOB MUPOBOH KyJIbTYphl. 3aja4a MpeIMeTa COCTOUT B (POPMHUPOBAHUH CHCTEMBI
XUMHUYECKUX 3HAaHUN —BaXHEUIINX (PaKTOB, MOHATHUM, 3aKOHOB 1 TEOPETUYECKUX MOJIOKEHUH,
JOCTYIHBIX 0000IIeHNH
MHUPOBO33PEHUYECKOr0 XapaKTepa, s3bIKka HayKH, 3HAHUN O Hay4YHBIX METOJAX U3Y4YCHUS
BEIIECTB M XUMMUYECKUX peaKkluii, a Takke B QOPMUPOBAHUU U PA3BUTUU YMEHHMI U CIIOCOOOB
JesITeIbHOCTH, CBSI3aHHBIX C TNIAHMPOBAHUEM, HAOIIOCHUEM U ITPOBEACHUEM XUMHUECKOTO
HKCHEPUMEHTA, COOJIIOACHNEM MPpaBUJl 0€30M1aCHOTO 0OpallleHHs ¢ BEIeCTBaMU B
TIOBCEIHEBHOM KU3HH,
(dhopMuUpOBaHHUE Y 00YUAIOIINXCS TITYOOKOTO M YCTOHUHNBOTO MHTEPECa K MUPY BEIIECTB M XUMHUCCKUX
NpeBpalIeHuH, IproOpeTeHne HeOOXOANMBIX MTPAKTUYECKUX YMEHHH U HABBIKOB.

3adauu Kypca:
* OCBOEHHE BAKHEHUINNX 3HAHUN 00 OCHOBHBIX MOHITHIX M 3aKOHAX XHUMHH, XUMHYECKOUN CHMBOJIHKE,

* OBJIQJICHUE YMEHHUSIMH NPOBOAMTH PAcuéThl Ha OCHOBE XMMHMYECKHX (OpMyJ BELIECTB M ypaBHEHHIl
XUMUYECKUX PEaKLuil;

® pa3BUTHUEC MMO3HABATCIIBHBIX UHTCPECOB U UHTCIVICKTYAaJIbHBIX CIIOCOOHOCTEIA.

3aHATHS Kypca TECHO CBSI3aHBI C 0011e00pa30BaTeIbHBIM KYPCOM U CIIOCOOCTBYIOT PACHIUPEHUIO U
yTayOIIeHUIO 3HAHUH, MTOTy4aeMBbIX Ha yPOKaxX XMMHUH, Pa3BUBAIOT U YKPEIUIAIOT CKIIOHHOCTD K
BBITIOJTHEHUIO XUMHUYECKUX OTIBITOB, CIOCOOCTBYIOT Pa3BUTHIO TBOPUSCKUX YMCHHH.

MECTO YYEBHOI'O KYPCA «3AHUMATEJIBHAA XUMMUS» B YYHEBHOM IIJIAHE



Conepxkanme yaeOHOTO Kypca «3aHUMaTeIbHAask XUMHUSI», IPEICTaBICHHOE B paboueii
nporpamme, cootBercTByeT ®I'OC 00O, [IprMepHOi 0CHOBHOM 00pa3oBaTeIbHOM
IporpaMMe OCHOBHOTO 00IIEro 0Opa3oBaHMUS.

VY4eOHbIM IJITaHOM Ha U3y4YeHUE Kypca B 8 kitacce orBoauTcs - 34 4 (1 4 B Henento).

COIAEP KXAHUE YYEBHOI'O KYPCA
Conep:kanue y4eOHOM TUCHUILTHHBI

8 kiacc (34 yaca, 1 yac B HeJie110)

Kparkas ucropusi pa3Butusi Xumuu (2 yaca)

[IepBbie HaOMIOIEHUS APEBHUX JIIOJIEH B IIpoOIlecce AesTeIbHOCTH (IIPH PUTOTOBICHUU
MUIIN, JTeKapCTB, SA0B. Xumus B J{peBHeMm Erunte u ctpanax Boctoka. CpeqHEeBEKOBBIH MepUo
anxumun. Muctudukanus u HaydHble OTKpbITHs. CHMBOJIMKA aTXUMHKOB.

Tema 1. MatemaTu4eckune pac4érsl B XuMuu (7 4acoB)

Bonoponnast enunuiia atomHoid macchl. OTHOCHUTENbHAs aTOMHAsh W MOJIEKYJISIpHAs
Macchl. Haxok1eHne OTHOCHTEILHOM MOJICKYIISIPHOM MacChl 10 (hopMyJie BEIIECTBA.

MaccoBasi 10711 XMMHUYECKOT0 3JIEMEHTa B CJIOKHOM BellecTBe. Pacyér maccoBoit 1oiu
XUMHYECKOTO JJieMeHTa Mo ¢opmyne BemecTBa. Haxoxaenue Qopmynbl BemiecTBa Mo
3HAYEHUSIM MAaCCOBBIX J0Jei 00pa3yIoINX ero 3IeMeHTOB.

OOBEMHAs 10JI1 KOMITOHEHTA Ta30BOM CMECH.

[TonsiTe 06 0OBEMHOM T0JIE KOMITIOHEHTa Ta30BOM CMeCH M PacuéThl C UCMOIB30BAaHHUEM ITOTO
TTOHSTHSL.

MaccoBas 105151 paCTBOPEHHOTO BEUIECTBA.

PacTtBOpBI, pacTBOpUTENL U paCTBOPEHHOE BEIIECTBO. [IOHATHE O KOHLIEHTPALIMU PACTBOPEHHOTO
BelllecTBa. MaccoBasi JoJisi pacTBOPEHHOTO BEUIECTBA M PACUETHl C HCIOJIb30BAHHUEM 3TOTO
TIOHSTHSI.

MaccoBas 101 npuMecei.

[TonsiTe 0 YKCTOM BeIIEeCTBE W MpUMecH. MaccoBas A0 MpUMecH B o0Opasile MCXOIHOTO
BemecTBa. OCHOBHOE BewecTBO. Pacu€r macchl OCHOBHOIO BEHIECTBA IO Macce BELIECTBA,
COJIEpXKAIIET0 OMNPEACIEHHYIO JIOJII0 TPUMECe M Japyrue Moau(HUKalMOHHBIE PacdyEThl C
HCTIOJIb30BAHUEM 3TUX MOHSITHUH.

Tema 2. KosimuecTBeHHbIE XapaKTePUCTUKH BemecTBa (6 yacos)
OCHOBHBIE KOJTMYECTBEHHBIE XapaKTEPUCTUKU BEILIECTBA.

Ilocrosinnas ABoraznpo. KommyectBo BemectBa. Moisib. MonsipHas mMacca. MossipHbIf
00BbEM razoobpasHoro BemiecTBa. KpaTHble €JUHMIIBI KOJMYECTBA BELIECTBA — MWJUIUMOJIb H
KWJIOMOJIb, MWUIMMOJISIPHAsE W KWJIOMOJISIPHAass MAacChl BEIIECTBA, MUJUIMMOJIAPHBIA U
KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX BEIIECTB.

Pacuérel ¢ HMCnonp30BaHMEM MOHATUN «KOJUYECTBO BEIIECTBA», «MOJISIPHAs Maccay,

«MOJISIPHBIN 00BEM ra30By, «IIOCTOSHHAsA ABOTaIpO».
Pacyérnbie 3a1a4n. 1. Beiuncnenue koam4ecTBa BEUIECTBA 110 U3BECTHOMY YHCIIY YACTHI] 3TOI'O
BellecTBa. 2. BpluncieHne Macchl BEIIECTBA 10 W3BECTHOMY KOJIMYECTBY BEIECTBA. 3.
Brruncnenue KomuyecTBa BEIIECTBA IO M3BECTHOMY 00BEMY BemiecTBa. 4. Boruncienue uncna
YacTHUL 110 U3BECTHON Macce BELLECTBA.



5. OnpeneneHne OTHOCUTEIBLHOM MIIIOTHOCTH Ta3a.

Tema 3. KosinuecTBeHHbIE XapaKTEPUCTUKH XUMMHYECKOI0 Mpolecca
(15 gyacoB)

Pacuér xommyecTBa BelecTBa, MacChl WM O0bEMa MCXOIHBIX BEIIECTB U IMPOIYKTOB
peaxIuu.
Pacuétnble 3agaum. 1. BprumcieHue mo XMMHUYECKMM YpaBHEHHMSIM Macchl, 00bEMa WU
KOJIMYECTBA BEILIECTBA IO HM3BECTHOM Macce, 00BbEMY WM KOJMYECTBY BEIIECTBA OJIHOTO U3
BCTYMAIOIIMX B PEAKIIUIO BEIIECTB WIN MIPOJYKTOB PEAKIUH.
2. Briunciienne Maccel, 00bE€Ma MPOJIyKTa PEAKIIUH, €CJIM OJIHO U3 pEarupyrollrx BEUIECTB 1aHO
B n30bITKE. 3. Bhrumcnenne maccol (KOJIMYECTBA BEIIECTBA, 00BEMA) MPOAYKTA PEAKIIUU, €CIU
M3BECTHA Macca HUCXOJHOIO BEILIECTBAa, COJAEPIKAIIEro OIpeNeiaEHHYI0 [0JII0 mpuMmeceil. 4.
Boruncnenue Maccel (KoJM4ecTBa BElIeCTBa, 00bEMa) MPOJIYKTa peaKky, €CJIM U3BECTHA Macca
pacTBOpa M MaccoBas JOJs pacTBOPEHHOro BemiectBa. 5. OmnpeneneHue MacCcOBOM WIIK
00BEMHOIM TONTM BBIXO/A MPOJYKTa OT TEOPETUYECKU BO3MOXKHOIO. 6. BpluricieHue Maccol win
00béMa TPAKTHUYECKHU TIOJTYYCHHOTO BEIIECTBAa IO HM3BECTHOW MaccoBo (0O0BEMHOI) moie
BBIXO/Ia BelllecTBa. 7. Brrunciienne o0bEMHBIX OTHOLICHHUH ra30B MO0 XMMHYECKUM YPAaBHEHUSIM.

Pacuértel, cBsi3aHHBIE C KOHIICHTpPAIMEW pPacTBOPOB, PACTBOPUMOCTBIO BEIIECTB,
ANEKTPOJIUTAYECKON AUCCOIUALINEN.

Tema 4. OxkucaIUTEIbHO-BOCCTAHOBUTE/IbHBIE peaknuu (4 yaca)
OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuud. OKHCIUTENb W BOCCTAaHOBHUTEID,
OKHCJIEHUE U BoccTaHoBieHHE. COCTaBlI€HUE YpPAaBHEHUI OKHCIMTEIIbHO-BOCCTAHOBUTEIbHBIX
peaxIuit METOJIOM AJIEKTPOHHOTO OasaHca.
Knaccudukanus okuciuTeIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUM.

INNVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI

N3yuenune xumun B 8 Kjlacce HapaBJIeHO Ha JJOCTH)KEHUE 00YJaIOIMMHCS JTNYHOCTHBIX,
METaNnpeMETHBIX U MIPEIMETHBIX PE3y/IbTaTOB OCBOEHUS y4EOHOr 0O IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHHS IPOrpaMMbl OCHOBHOIO oOmIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0/1€ 00y4eHHs XMMHMU B €UHCTBE y4eOHOW M BOCIUTATEIBHOM AEATEIbHOCTH
Opranuzanyd B COOTBETCTBUM C TPAJULIUOHHBIMU POCCHUMCKUMH COLUOKYJIbTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHM, HIPUHATHIMH B OOIIECTBE MpaBWJIaMH W HOPMaMHU
MOBE/IEHNUS M CIIOCOOCTBYIOT MpoOIleccaM CaMOIO3HAHMs, CAMOpPA3BUTHS U COLMAIM3ALUU
o0yJaronuxcs.

JInaHOCTHBIE Pe3yNbTaThl OTPaKaOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IIaTproTHYeCKOro BOCIUTAHUSA

1) HEHHOCTHOrO OTHOLIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAy4YHOMY

HACJIE/IMI0, TIOHUMaHMs 3HAYCHUsS XMMUYECKOH HAyKH B JKU3HHM COBPEMEHHOrO OOIIeCTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpPMaLUE O MEepeloBbIX JOCTUXKEHHUAX U OTKPBITUAX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoWcTBe
MHpa U OOIIECTBA;

I'paxxnanckoro BocnuTaHus

2) HpeicTaBlICHHMS O COLUMAIbHBIX HOPMax M IPaBHIaX MEXIMYHOCTHBIX OTHOLIEHUH B

KOJIJICKTHBE, KOMMYHUKAaTUBHOW KOMIICTEHTHOCTH B OOILECTBEHHO IOJE3HOM, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKOHN U APYIMX BUJAX NESATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JIeSTENFHOCTH MPU BBITOJHEHUM Y4eOHBIX, IIO3HABATENBHBIX 3a/1a4, BBIIIOJHEHUU
XUMHYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MIPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMaHHIO
U B3aMMOIIOMOIIM B TPOLIECCE 3TOH y4yeOHOM AeATeNbHOCTH; TOTOBHOCTH OLIEHHBATh CBOE



MOBEJICHUE M TOCTYNKH CBOMX TOBapHUIICH C TMO3UIMH HPABCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUMN MOCTYIIKOB;
LleHHOCTH HAYYHOI'0 NO3HAHUS

3) MHPOBO33PEHUECKHUX MPEICTABICHUM O BEHIECTBE M  XHUMHUYECKOH peakiud,
COOTBETCTBYIOILIUX COBPEMEHHOMY YPOBHIO pa3BUTHsSI HayKM M COCTABJISIOLUIMX OCHOBY JUIS
MOHMMAHUA CYHNIHOCTM HayyHOM KapTHUHBl MHpa; MpeACTaBIeHU 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOABI, B3aUMOCBA35X YEJIOBEKA C IMPUPOJHOM Cperoi, 0 posn
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENbHBIX MOTHBOB, HAINPaBJICHHBIX HAa IOJYYEHHWE HOBBIX 3HAHUU IO XHMWH,
HEOOXOUMBIX JJIs1 O0BSICHEHHS Ha0JII01aeMbIX MTPOLIECCOB U SBIICHUI;

5) mo3HaBaTeNnbHOH, MHOOPMAIIMOHHONW W YUTATENBCKON KYJIBTYpPBl, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOM PadOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JIHUTEpaTypoH, AOCTYIHBIMHU
TEXHUYECKUMU CPeACTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOY4YEHHIO U MO3HAHMIO, JIFOOO3HATENILHOCTH, TOTOBHOCTU U CIOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAINPaBIEHHOCTU U YPOBHS 00y4YEeHH B TajbHEHIIEM;

®opMHPOBaHUS KYJIbTYPbI 310pOBbS

7) oco3HaHUS LIEHHOCTHU >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 37I0POBBIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHMSA TOCIEJACTBHHA M HEMPUATHS BPEIHBIX HPUBBIUEK
(ynotpebneHusi ankorojsi, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTHU COONIOACHUS IPaBUII
0€30MacHOCTH NP OOPALIEHUH C XUMUYECKUMHU BELIECTBAMU B ObITY U pealbHOM KU3HHU;

TpyaoBoro BocnuTaHus

8) uHTEepeca K NPaKTUUYECKOMY M3YUYEHHIO MPOQPEeCcCUil U TpyJia pa3InyHOIo poja, yBaKEHUE K
TPyAy Hpe3ylbTaTaM TPYJOBOW HEATEIBHOCTH, B TOM 4YHCJIE€ HAa OCHOBE MpPUMEHEHUs
NOPEIMETHBIX 3HAHMA 10 XWUMHH, OCO3HAaHHOTO BbIOOpa WMHIWBUAYAJIBbHOW TPAaeKTOPUHU
POJOJDKEHU 00pa30BaHUS C YUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; YCHEemHONH Mpo(ecCHOHATBLHON NeATEeNbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUI; TOTOBHOCTb a/1alITUPOBATHCS B IPO(PECCHOHANBHOI cpee;

IKOJIOTHYECKOI0 BOCIIUTAHUS

9) 3KOJOrMYecKH 11e1eco00pa3HOro OTHOILEHHS K MPHUPOJE KaK UCTOUHUKY KHU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMAaHUS LIEHHOCTH 3J0pOBOro U Oe3omacHOro obpasza *KHU3HH,
OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHOMY (PHU3MUECKOMY M ICHUXHYECKOMY 3/10pPOBBIO,
OCO3HAHHUS LICHHOCTH COOIIOACHUSI IIPaBUJl O€30IaCHOIO MOBEACHUS IIPU paboTe C BEIIECTBAMU,
a TaK)Ke B CUTYaIUX, YIPOXKAIOLIMX 30POBBIO M KU3HU JIIOJIEH;

10) crmocoOHOCTH TPUMEHSTh 3HAHHS, MOJyJYaeMble NMPH HM3YYCHWH XHMHUH, JUISI PEIICHUs
3aJa4, CBA3aHHBIX C OKPY)KAIOLIEH NPUPOAHON Cpenoi, MOBBIIMIEHUS YPOBHS 3KOJOTMUYECKOU

KYJIBTYDBI, OCO3HAHUS
rJ100aIbHOTO XapaKTepa 3KOJOrMYECKUX MPOoOIeM M MyTel MX pelIeHUs MOCPEJACTBOM METOIOB
XUMUHY; 11) 9SKOJIOTrMYEeCKOro  MBIIIJICHUS, YMEHHUS pPYKOBOJCTBOBAaTbCS UM B

M03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLMAJILHOW IPAKTHUKE.

METAIIPEJIMETHBIE PE3VJIBTATHI

B cocrtaBe meTampeaMeTHBIX pE3yNbTATOB BBIICISIIOT 3HAYMMbIE A (HOPMHUPOBAHHS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, AKCIEPUMEHT U [Ip.), KOTOPHIE HCIIOJB3YIOTCSA B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeAMETax | MO3BOJITIOT HA OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH IPEICTABICHUE O
[EJOCTHOW HAy4YyHOW KapTHHE MHUpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHMKAaTHBHbIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJILHOMY IUIAHUPOBAHHUIO 51 OCYILIECTBJICHUIO yueOHOMH
NeITEeILHOCTH.

MertamnpenMeTHble pe3yibTaThl OCBOCHHS OO0pa30BaTEIbHON MPOrpaMMbl 10 XUMHH
OTpaXkaroT OBJIAJICHUE YHUBEPCATbHBIMHU MTO3HABATEIbHBIMU JICCTBUSIMHU, B TOM YHUCIIE:

ba30BbLIMM JJOrHYEeCKUMM AeHCTBUSIMHU



1) yMeHueM HCHONB30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUICHUS MPH OCBOCHUU 3HAHUIL:
pacKpbIBaTh CMBICH XHUMHYECKHUX TMOHATHH (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU TOHATUSMH), UCIIOIH30BATh MOHSATHUS JJIT OOBSICHEHUS
OTIIENbHBIX (DAKTOB U SIBICHUN; BbIOMpATh OCHOBAaHUS M KpUTEpPUM M KiacCU(PHUKAIUU
XUMHUYECKHX BEIIECTB U XMMHUYECKUX PEAKIUI; YCTAHABIMBATh MPUINHHO-CIIC/ICTBEHHBIC CBS3H
MeXy 00beKTaMH U3YyUEHUs; CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHbIE, 1€ TyKTUBHbIE,
10 aHAJIOTHH); JIEAaTh BEIBOJIBI M 3aKTFOUCHUS;

2) yMEeHHEM NPUMEHATH B MpoIlecce MO3HAHMS MOHATHUS (IIpeIMETHbIE U METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCHOJb3yeMble B XHMHH, NpPeoOpa3OBHIBATH MIMPOKO
MPUMEHSIEMbIE B XUMUU MOJICIbHBIC TIPEICTABICHUS — XUMUYECKHI 3HaK (CUMBOJ 3JIEMEHTA),
xumMudeckass (Gopmyna M ypaBHEHHE XHMHUYECKOW pEaKIMu — TpU pPEIIeHUU Yy4eOHO-
MO3HABATENBHBIX 3a/a4y; C Y4ETOM OTHUX MOJAENBHBIX MPEJICTaBICHUNA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMBIX OOBEKTOB— XWMHUYECKUX BEIICCTB U
XUMHUYECKHX PEaKIIMii; BBIABIATH OOIINE 3aKOHOMEPHOCTH, MPUYMHHO-CIICCTBEHHBIE CBS3H U
MPOTUBOPEUYHS B M3y4aeMBIX MPOIECCaX W SBJICHHSX; MPEAJaratb KPUTECPHH IS BBISIBICHUS
3TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUUI; CAMOCTOSITENILHO BBIOMPATh CIIOCO0 pelieHus: yueOHon
3amaun (CpaBHUBATh HECKOJIBKO BapHaHTOB pEIICHWS, BHIOMpATh HambOoyee MOAXOIAIMINN C
y4€TOM CaMOCTOSATEIbHO BBIICTICHHBIX KPUTEPHUEB);

Ba3oBbIMHE HcC1€10BATEIHLCKUMH J€HCTBUSIMU

3) yMeHHEeM HCMOJIb30BaTh MOCTABIEHHBIE BOMPOCHI B KAueCTBE WHCTPYMEHTa MO3HAHHS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXJICHHUIL; 4) MpuoOpeTeHHe OmbITa IO IUIAHUPOBAHMIO, OPTraHU3AlUUd U
NPOBEICHUIO YYCHHYECKHMX OKCIEPUMEHTOB: yMEHHE HaOIoJaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO TMPOTHO3UPOBATH €r0 Pe3yNbTaT, GOopMyIupoBaTh 000OIIEHUS U BBIBOIBI IO
pe3yabTaTaM MPOBEAEHHOTO OIBITA, UCCIIEAOBAHUS, COCTABIATH OTYET O MPOJIeIaHHON paboTe;

PadoToii ¢ undgopmanueit

5) yMeHHeM BBIOMPATh, aHATTM3UPOBATh U HHTEPIPETUPOBATH NH(DOPMAIIHIO PA3TNIHBIX BUIO0B
1 GOpM IIPECTABICHUS, TTOTYUYaEMYIO U3 Pa3HBbIX HCTOYHUKOB (HAyYHO-TIOMYJSIpHAS TUTEpaTypa
XUMHYECKOTO COZIEp)KaHWs, CIPaBOYHbIE MOcoOus, pecypchl MHTepHeTa); KPUTHYECKH
OIICHUBATh MPOTHBOPEUYUBYIO u HEJI0CTOBEPHYIO HH(pOpMaIHNIO;

6) yMEHHEM IPUMEHATH Pa3IMYHbIE METO/IbI M 3aIpOChI TP MOUCKE U 0TOOpe HH(pOpMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOUMBIX JIJIsl BBIMIOTHEHHSI YU€OHBIX U TIO3HABATEIBHBIX 3a7a4
ompe-AeNEHHOr0 THUMA; MPUOOPETeHHE OMbITa B OO0JIACTH HCIONB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIaJIeHUE KYIbTYpOil aKTUBHOTO HCIIOIb30BAHUS Pa3IHUHBIX
MIOWCKOBBIX CHCTEM; CaMOCTOSITETIbHO BBIOMpAaTh ONTUMAIBHYIO (opMy mpencTaBiIeHUs
uH(pOpMallMM M WIUTIOCTPUPOBATH peIIaeMble 3a/1a4ydl HECJIOXKHBIMU CXEMaMH, IuarpaMMamy,
JpYruMu dbopmamu rpaduku " 170:¢
KOMOWHALUSIMU,

7) yMeHHeM HCIOJb30BaTh M aHAIM3UPOBATH B MpOIECCe y4eOHOM M HMCCIIeN0BaTEIbCKOU
JESTEIIbHOCTH HH(POPMAIINIO O BIUSHUU IPOMBIIUICHHOCTH, CETLCKOTO X0351CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY>KarOIel MPUPOTHON CPEBI;

YHuBepcaabHbIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU

8) ymeHueMm 3amaBaTh BONPOCH (B XOJA€ AMaliora W/WIM JUCKYCCHH) TIO CYIIECTBY
oOcyxgaemMoii Tembl, (HOPMYITHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBITOIHEHUS
MPEII0KEHHOMN 3aJ1a4uu;

9) mproOpeTeHue OMbITa MPE3CHTALMN PE3YIbTATOB BBHITOIHEHUS XUMHYECKOTO IKCIIEPHUMEHTA
(J1abopaToOpHOTO OMBITA, JIAOOPATOPHOU PAOOTHI MO MCCIIEOBAHUIO CBOMCTB BEIIECTB, YUCOHOTO
MIPOEKTA); 10) 3aMHTEpeCcOBAaHHOCThL B COBMECTHON CO CBEPCTHHKAMH TO3HABATEIBHOU U
HCCJIEIOBATENILCKON N1eATEIbHOCTH MPU PEUICHUH BO3HMUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
0o0IIMX MHTEPECOB U COTJIACOBAHMS MO3UIUN (0OCYXIeHUS, OOMEH MHEHHSIMH, «MO3TOBBIE
HITYPMbI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITTOJIHEHHOHN paboThI | Jp.);



YHuBepcaabHBIMH PeryJIATHBHBIMH 1€ CTBUSIMHI

11) ymeHHneM caMOCTOSATEIBLHO OMPEISIATh EH AeATeIbHOCTH, TUITAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh W TPH HEOOXOJAUMOCTH KOPPEKTHPOBATH CBOIO JICATEIHHOCTh, BBIOMPATH
HanOosiee 3(p(EKTUBHBIE CMOCOOBI  pEIICHHWS YYeOHBIX H  IIO3HABATENBHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM IEUCTBUM INpU
BBITIOJIHCHUH 3aJ]aHUH C y4€TOM IIOJTy4EHHUs HOBBIX 3HAHMM 00 H3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIIMsSIX; OIICHUBATh COOTBETCTBHUE MOJYYCHHOTO PEe3yIbTaTa 3asBICHHON 1EIH;

12) yMeHHEM UCTIOJIB30BATh U aHATM3UPOBATh KOHTEKCTHI, IIPEIjlaraéMble B YCIIOBHH 3aJaHUH.

HPEAMETHBIE PE3YJIbTATHBI
B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOEHHUIO O00S3aTENbHOIO COACpIKAHMUS,
YCTAaHOBJICHHOTO JaHHOW TpHUMEpPHOW paboueid MPOrpaMMmoid, BBIIEISIOT: OCBOCHHBIE
o0OydaromuMucsl HaydHble 3HaHUS, YMEHUS U CIOCOOBI NeHCTBHi, crenuduyeckue ans Kypca
«Xumus TUTSt T10003HATEITBHBIXY, BU/IbI NEeSATEeTbHOCTH o
MOJIyYEHUIO HOBOTO 3HAHHUA, €ro HHTEpIpeTaluy, MnpeoOpa3oBaHUI0 U MPUMEHEHHUIO B
Pa3IMYHBIX YY€OHBIX U HOBBIX CUTYaIUX.
[IpenMeTHbie  pe3ynbTaThl  OTPaXarOT CHOPMUPOBAHHOCTH y  OOy4arOUIUXCS

CHEAYIOUIUX YMEHUN:

1) packpvisams cmbici OCHOBHBIX XHMHYECKHUX IMOHATHHA: aTOM, MOJICKYJa, XUMHUYCCKHN
AJIEMEHT, TPOCTOE BEIIECTBO, CJIOXKHOE BEHIECTBO, CMECh (OJHOPOJHASI M HEOJAHOPOJHAs),
BAJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAsi U MOJIEKYJIsIpHas mMacca, KOJUYECTBO BELIECTBA, MOJIb,
MOJIIpHAsl Macca, MaccoBas JIOJII XUMHUYCCKOTO JJIEMEHTa B COCJMHCHUU, MOJIAPHBIA OO0BEM,
OKCHU/I, KUCJIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas
peakiusi, KiacCH(pUKAIUS DPEAKIUWA: peakluu COCAMHEHUS, PEAKIUU DPA3JI0KEHUS, PEaKINU
3aMelleHus], peakui 00MeHa, SK30- U YHIOTEPMUUYECKUE PEAKIH; TEIUIOBOM A (DEeKT peakinu;
SJIPO aToMa, DJIEKTPOHHBIN CJION aToMma, aTOMHasi OpOUTalb, palnyC aTOMa, XUMUYECKast CBS3b,
MOJISIPHASE U HEMOJISIpHAsE KOBAJICHTHAsI CBSI3b, MOHHAsl CBA3b, MOH, KAaTHOH, aHHOH, PAaCTBOP,
MaccoBas JIOJIS BEIIECTBA (mporieHTHas KOHIICHTpAITHSI ) B pacTBope;

2) uwmocmpuposams B3aUMOCBA3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM. M. 1) U MPUMEHSTH
9THU TMOHITHUSTIPHU ONMUCAHUM BEIIECTB U UX MPEBPAILICHUI;

3) ucnonvz06amp XUMUIECKYIO CUMBOJIMKY JUIsS COCTABJICHHs ()OPMYJT BEIIECTB M ypaBHEHHIA
XUMHUYECKUX peaKuuii;

4)  onpedensims BATEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCIMHCHHUSX; CTCIEHb
OKHCJICHUS PJIEMEHTOB B OMHAPHBIX COSAMHEHUSX; MPUHAIIICKHOCTh BEIIECTB K OMPEACIIEHHOMY
KJIacCy COeAMHEHMH To QopmyiaMm; BHJ XUMHUYECKOW CBSI3M (KOBaJeHTHAass U HWOHHAs) B
HEOPTraHUYECKHUX COCIMHCHUSIX;

5) packpvisams cmwicn Tlepuomuueckoro 3akona J[. 1. MenpeneeBa: IEMOHCTPUPOBAThH
MIOHUMaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHX JIEMEHTOB OT UX MOJOKEHHS B
[lepnonnueckoii cucTeMe; 3aKOHOB COXPAaHEHHUS MACChl BEILIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTaJpo; OMUCHIBATh U XapaKTEpHU30BaTh TaOIUYHYIO (HOpMY
Ilepuoanueckoit CHCTEMBI
XUMHUYECKHX 3JIEMEHTOB: pasziiMyaTh MOHATUS «TJlaBHas moArpymnmna (A-rpymnmna)» u «noOouHas
noarpynna (b-rpynma)», manble ¥ OONbIIME TEPUOABI;COOTHOCHTH O0O3HAYEHHS, KOTOPHIS
UMEIOTCS B TabIuIe
«lepuognueckas cucrema xumuueckux »s1eMeHToB [I. . MenpaeneeBa» ¢ 4YHCIOBBIMU
XapaKTePUCTUKAMH CTPOEHHUS aTOMOB XHMHUUYECKHX 3JIEMEHTOB (COCTaB W 3apsn sjpa, odiiee
YHUCIIO0 AJIEKTPOHOB u
pacmnpeneneHue 170'¢ o AIIEKTPOHHBIM CIIOSIM);

6) knaccuguyuposamv XUMHUECKUE SJICMEHTBI, HEOPTaHUYECKUE BEIIECTBA, XUMHUUYCCKUE
peakuu (10 YUCITYy W COCTaBY YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(dekTy);

7)  xapaxmepuzoéams (onucviéamsv) OOIIUE XUMHYCCKHE CBOWCTBA BEIICCTB Pa3IHUHBIX



KJIACCOB, MOATBEPXkAAsl ONMCAHHWE NMPUMEPAMU MOJEKYJISPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKUX PEaKLUi; 8) nmpoecnozuposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa; BO3MOXKHOCTH NPOTEKAHUSI XUMUYECKMX IPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHSIX;

9) ebiuUCIAMbL OTHOCUTEIBHYIO MOJICKYSIPHYIO M MOJISIPHYIO MAacChl BEILECTB; MAacCOBYIO

JIOJTIO

XUMHYECKOTO JJeMEeHTa 1o (opMmyne COeOUHEHHs; MAacCOBYIO JIONIO BEIIECTBA B
pacTBOPE;IPOBOIUTH pacuéTsl o YPaBHEHUIO XUMHUYECKON peaxiuy;
10) mpumenssimv OCHOBHBIC OIEPAIMM MBICIUTEIBHON IEATEILHOCTH — aHAJW3 W CHUHTES,
CpaBHeHHME, 0000IIeHHe, CHUCTEeMaTH3aluio, KiIacCU(UKAIMIO, BBISBICHHE MPUYUHHO-
CIEACTBEHHBIX CBSI3€d — i1 M3YYCHUS CBOWMCTB BEIIECTB WU XHUMHYECKHX PEaKLUU;
€CTeCTBEHHO-Hay4YHbIE METO/IBI MO3HAHUS —
HAOIIO/IEeHUE, W3MEpPEeHHE, MOJACIUPOBAHUE, OKCIEPUMEHT (peallbHbIi ¥ MBICJICHHBIN);
11) credosams TUpaBWIAM  TOJH30BAHUS XMUMHYECKOW TOCYAOH ©  J1abOpaTOPHBIM
o0opysoBaHreM, a Takke TMpaBuWiIaM oOOpamIeHuss ¢ BEIIeCTBAMH B COOTBETCTBUU C

UHCTPYKIUSMHU 110 BBIOJHEHHUIO J1a0OPATOPHBIX XHMHUYECKUX OIBITOB MO TOJYYCHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (BOAOPOJA U KHUCIOPOJa), MPUTOTOBIEHUIO PAaCTBOPOB C
OIpENeIEHHOW MacCOBOM JI0Jiel pacTBOPEHHOTO BEUIECTBA; IUIAHUPOBATh M MPOBOJUTH
XUMHYECKHE JKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB INEIOYEH M KHCIOT C MOMOIIBIO
UHAUKATOPOB (Jakmyc, ¢heHondraiernH, METUIOPAHK U JIp.).

TemaTuueckoe IJIAHUPOBAHHUE

8 kiacc

(Bcero 34 yaca, 1 yac B Hee110)

No Tema 3anaTus OcHOBHOE coziepKaHue Bu bt Jlara o Jara
/11 3aHATUS JIeTeJIbHOC- IJIaHy daxr.
TH
Kparkasi ucropus paspurust xumuu (2 yaca)
1 | IlepBbie HaOMIOACHUS JPEBHUX [TepBbie HaOMIOIEHUS Jlexius.
JIIOZIEN B MIPOLIECCE NEATENBHOCTU. | APEBHUX JIOJEH IIPU
Xumus B peBHem Erunre u MPUTOTOBJICHUH U1,
CTpaHaX BOCTOKaA. JIEKapCTB, AJ10B. XUMUSA
Hpesuero Erunra.
2 | CpenneBekoBblil nepuoa anxumun. | [lepuon anxumuu. ONbITH Jlexuust
MucTtudukanus 1 HayqHbIe ATXUMHKOB. «Dunocodckuii
OTKpbITHS. CUMBOJIMKA aIXUMUKOB | KAMEHb)
Tema 1. MaremaTuyeckue pacuérbl B xumuu (7 yacoB)
3 | OrHOCHTENBbHAS ATOMHAS U IToustue 06 Ar u Mr. Jlexusg
MOJIEKYJISIPHAS] MACChI
Omnpenenenue Ar Boinonnue
XUMHYECKUX AJIEMEHTOB 10 yOpaKHEHU I

tabnuie J[.M.MeHeneena.

Haxoxxneane Mr o ¢popmyie




BCIICCTBA

4-5 | MaccoBast  goinss  xumuueckoro | IloHsarue o MaccoBOM o€ Jlekmus.
DJIEMEHTA B CII0’KHOM BEIIECTBE XUMHUYECKOT0 dJIeMeHTa (1) B .
N OnopHblii
CJIO’KHOM BEIIECTBE U €&
.. KOHCIIEKT.
pacu€r o hopmyie
BCIICCTBA. ANTOpUTMBI.
Haxoxxnenue Gpopmyiibr
BEIIECTBA O 3HAYECHUSIM ) -
JoJiei 00pa3yroImX ero
JJIEMEHTOB
6 O0bémuass  gomgs  kommoHeHnta | [Tousitre 00 00bEMHOIM nomu | Jlekims.
ra3oBOM cMecHu () KOMITOHEHTa Ta30BO
Pemienne
cmecu. CocTaB Bo3yxa U
. 3aJad.
MIPUPOIHOTO ra3a. Pacuér
00BEMa KOMIIOHEHTA ra30BOM
CMECH 110 €ero 00BbEMHON J10JIE
1 Hao0OPOT.
7-8 | MaccoBass monst  BemlectBa B | [loHsTHE 0 MaccoBOM Hoie AJNTOPUTMBI.
pacTBope. BEIIIECTBA B pacTBOPE.
Pemenue
PactBopurens u
. 3ajad.
pacTBOPEHHOE BEILIECTBO.
Pacuét maccrl
PacTBOPEHHOTO BEIIECTBA MO
Macce pacTBOpa U ® p.B. U
JIpyrue Moau(puKaIMOHHbBIE
pacy€Thl C UCMOJIB30BAHUEM
3TUX NOHATHUH.
9 MaccoBas 101 npuMecei. Ilonstue o uncrom BemecTBe | JIlekmus.
u nnpuMecu. MaccoBas 10715
ANTOpUTMBI.
pUMecH B oOpasiie
HCXOOIHOI'0 BEIECTBA. Pemmenue
OcHoBHOEe BenecTBo. Pacuér 3a7au.

MacChl OCHOBHOI'O BEILIECTBA
10 Macce BELIECTBA,
COJIepKaIEero
OITPENICIIEHHYO JOJIEO
IIpUMeECed U ApyTrue
MOAU(DHUKAITMOHHBIE PACUETHI
C UCIIOJIb30BAHUEM ITUX
TTOHSTUH.




Tema 2. KomudecTBeHHBbIE XapaKTEePHCTHKH BelecTBa (6 4acoB)

10

OcHOBHBIE KOJINYECTBEHHbIE
XapaKTEpUCTUKY BEIIECTBA.

[TonsiTue o KonnyecTse
BEILIECTBA, MOJISIPHOM Macce 1
MOJIIPHOM 00BEME.

Jlekus.

OnopHbIi
KOHCIIEKT.

11

Brrancnenue KOJIN4YCCTBA
BCIICCTBA II0 H3BECTHOMY YHCITY
YaCTHIl 3TOro B€IICCTBA.

TTousTue 0 mOCTOSTHHOM
ABorazipo

12

Brrancinenne Macchl BelecTBa I10
HU3BCCTHOMY KOJIMYECTBY BEILICCTBA.

13

Beruucnenue KOJINYECTBA
BEIIECTBA 10 M3BECTHOMY OOBEMY
BEIIIECTBA.

14

Bremunciesue u4mciia  4acTUll 110
U3BECTHOUW MaccCe BEIECTBA.

15

OnpeneneHI/Ie OTHOCHUTEJIbHOMN
IIJIOTHOCTH T'a3a.

ANTOpUTMBI.

Pemenue
3a7ad4.

T

ema 3. KoqimyecTBeHHbIE XapAKTePHCTHKH XUMH4YECKOro npouecca (15 gacon)

16

Brruncienue Mmaccel MMpoOaAYKTa
pCaKkuuu 1mo HW3BECTHOM Macce
HCXOAHOIo BEIICCTBA.

17

Brruncienue MacCChblI INpOAYKTa
pCaKknuuu 10 HU3BCCTHOMY
KOJIMYCCTBY UCXOJHOI'O BCIICCTBA.

18

Broruncienne o0béMa OJHOIO U3
pearupyromux BEILIECTB 1o
3aaHHOM macce MpOJyKTa
peaKkuuu.

19-
20

Bblunciienne 1Mo ypaBHEHHIO
XUMHAYECKON peakiuu (€CIu OIHO
U3 Pearupyronrx BEIIEeCTB JaHO B
M30BITKE).

21-
22

Brruncienne  Maccel  IpPOAYKTa
peakuuu II0 W3BECTHOM Macce
HUCXOJIHOTO BEILIECTBA,
COJZIepKAILETO IIPUMECH.

ANTOpUTMBI.

Pemenue
3aJ1a4.
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Boruucnenne wmacchl (KonuuecTBa
BelecTBa, 00BEMA)  MPOIyKTa
peakuuy, eciau W3BECTHa Macca
pacTBopa W MaccoBas  JOJiA
pPacTBOPEHHOIO BEIIECTRA.

24 | OmpeneneHne  MaccoBOM — WIJIHM
00BEMHOM JOJM BBIXO/AA MPOJIYKTa
OT TEOPETHYECKH BO3MOXKHOTO.

25 | Beluncnenne Macchl HIM 00BEMaA
MPaKTUYECKH MOJIYYECHHOTO
BEIIECTBA 0 M3BECTHON MacCOBOM
(0OBEMHOIN) oJe BBIXO0JIa
BEIIIECTBA.

26 | Boruncnenue 00BEMHBIX
OTHOIIIEHUI Ta30B 10 XUMHUYECKUM
YpaBHCHHUSIM.

27- | Pacuérsl, CBSI3aHHBIC c

28 | KOHIEHTpaIeH pacTBOpOB,
PacTBOPUMOCTHIO BEIIIECTB,
ANEKTPOIUTUIECKOU
JIUccolHaluei.

29- | Pemenue KOMOWHHUPOBaHHBIX

30 | 3amau.

Tema 4. OxkucIMTEIbHO-BOCCTAHOBUTE/IbHBIE peakuuu (4 yaca).

31 | OxucnuTenpHO- [lonsaTue o creneHu Brimonnenue

BOCCTAHOBUTEJIbHBIE PEAKIINH. OKHCIICHHUS. yIpa>KkHEHUH.
Oxucnurens n
BOCCTAHOBUTEIIb, OKHCIICHHUE
Y BOCCTaHOBJICHUE.

32 | CocraBienue ypaBHEHUI CocraBnenue
OKHCIIUTEIBHO- YpaBHEHHH.
BOCCTAHOBUTEJIBHBIX peakuui
METOOM 3JIEKTPOHHOTO OasiaHca.

33 | Knmaccudukanust  OKMCIMTENBHO- Jlexuusi.
BOCCTAHOBUTEIIBHBIX PEAKIUA.

OnopHblii

KOHCIICKT.
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Hrorosoe 3anstue (1 yac) 3auér

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA
Xumus. 8 kiace. Yueonuk (aBropsl O. C. I'abpuensn, . I'. Octpoymos, C. A. Craakos

Xumus. 8 kiacc/I"abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AKIIMOHEPHOE OOIIECTBO
«M3parenscTBO «lIpocBemnienue»;

METOAUYECKHUE MATEPUAJIBI IJIS YUUTEJIA
1. Xumus. 8 kiacc. Yueonuk (aBropsl O. C. [N'adpuensn, U. I'. Octpoymos, C. A. Cnaakos).

2. Meroauueckoe nocoo6ue. 8 kinacc (aBropel O. C. ['abpuensu, U. I'. Octpoymos, U. B.
AKcEéHoBa).

3. IIporpamma kypca xumuu Juist 8—9 kinaccoB 00111€00pa3oBaTeNbHbIX YupexaeHui (aBTopsl O.
C. I'abpuensh, C. A. Cnaakos).

4. Pabouas Tetpanp. 8 kiacc (aBtopsl O. C. I'abpuensn, C. A. Cnaakos).

5. Terpans 1t 1a00pATOPHBIX OIMBITOB M MPAKTUYECKUX paboT. 8 kiacc (aBTopsl O. C.
["abpuensn, 1. B. Akcénona, U. I'. OctpoymoB).

6. Xumus B TecTax, 3aj1ayax u ynpaxsneHnusax. 8 kinacc (aBropsl O. C. ['abpuensu, U. B.
Tpury6uak). 7. DnekrpoHHas ¢popma yuyeOHHUKa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
1. Poccuiickast anekTponHas mikoda. - https://resh.edu.ru/

2. "Anxumuk" - http:/alhimik.ru

3. Kypuan «Xumus u xusub»io - https://hij.ru/

4. ITogbopua nuTeparypsl o xumuuto - http://c-books.narod.ru/

5. Kypnuan " 1 centsi0ps" - https://1sept.ru/

6. Mudoypox - https://iu.ru/video-lessons

7. COOpHUK cTaTell 0 XUMHUYECKHUX dJIEMEHTAaX, WJUTFOCTPUPOBAHHBINA OMTMCAHUEM
skcrepumMenToB. -http://www.periodictable.ru




MATEPHAJIbHO-TEXHUYECKOE OBECIHEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

YYEBHOE OBOPYJOBAHHUE

Konnexuun

Habop xuMuueckux snemMeHToB 1

Mopgenu

Habops! i1 MopenupoBanus

1 HaGop tpadaperoB moaeneii atomos 1

2 HalGop amnst MmoJienupoBaHus 3JIEKTPOHHOTO CTPOCHUS aTOMOB 1

3 HaGop s MoaeupoBaHusi MOJICKYJT HEOPTaHUISCKUX COeTMHEHUH |

4 HaGop moperneit aToMOB ISl COCTAaBICHHS MOJIeNIel MOJIeKy: T JabopaTopHbiii 1 Monens
"Kpucrainuueckast pemierka" 1eMOHCTpaluOHHAas

Ta0muiel

[Teproanueckas cuctema xumudeckux s1nemenToB J[.M.Menneneesa 20 Tabnuia
pacTBOPUMOCTH BEILIECTB B BOJIE

[IpaBuna noBeneHus: B KAOMHETE XUMUHU
3Haku
TexHHKa 0€301aCHOCTH MPOBEICHUS OTIBITOB

OBOPYJIOBAHME J1JIs1 [TIPOBEJEHIS JIABOPATOPHBIX, [IPAKTUYECKMX PABOT,
JIEMOHCTPALMH

W3mepuTtenbHble TpuOOpsI

1. Becol Texnnueckue 10 1000 r ¢ rupsmu

2. Beco! yuennueckue a0 200 r ¢ rupsimu (OMOJIOTUYECKHE)
3. Bechl muis ceinyunx matepuanos a0 200 r ¢ rupsMu

4. Becsl anexktponnsbie DijitalScale

5. Tepmomerp cnmproBoii 1o 1000C

6. Habop apeomerpoB (20 mmt.)

HarpeBarenbHblie nprOopsl

7. HarpeBatenb ajis mpoOUPOK IIEKTPUICCKUN

8. bans maboparopnas komOouHUpoBaHHas (bJIK)



9. [TnuTka snexTpudeckas ogHokoHpopouHas "Bacummca"

10.

11.

CnuproBku 100 M

CnuptoBku 200 M

JleMOHCTpaliMOHHbIE

12.

KoMmiekT mocyap! 1eMOHCTPAlMOHHBIN ¢ TpHHAIeKHOCTIMU 13. Habop mo xumuu ¢

pe3b0OBBIMU COETMHEHUSIMU

14.

15.

16.

17.

18.

19.

20.

21.

22

23.

[Tpubop i mosTydeHus U coopa razoB (IEMOHCTPAITHIOHHBIH )
HabGop mist anexktponm3a (IeMOHCTpaIMOHHBIN )

Cronuk noabEMHO-TIOBOPOTHBIN € 2-Ms INIOCKOCTSIMU
Cromuk moabeMubiid 200x200 Mm

Cronuk noabeMHbIH 150x150 MM

[taTUB A1 XUMHUYECKUX CTAKaHOB

[taTuB nadopatopusiii xumuueckuii (LIIJIX)

Crnennanu3upoBaHHble TPUOOPHI U anmapaTsl Annapat Kumnmna

. Anmmapar ['opmana

[Tpubop 11 MLTIOCTPAIIK 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEeaKIMK OT YCJIOBUi 24.

[Tpubop 11 MosTydeHus rajon1aIKaHOB

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

[Tpubop 11 MILTIOCTpPAIK 3aKOHA COXPAHEHHS Ta30B
[Tpubop s onpeneneHus cocTaBa BO3ayxa

[Tpubop /1 OKKCIEHUS CIUPTA HAJl MEIHBIM KaTallu3aTopoM
[Tpubop 114 n3ydyeHus ra3oBbIX 3aKOHOB (J1a00paTOPHBIIL)
Kononka agcopormonnas KAn

O3zonarop

[Tpubop /i MOTydeHUs PACTBOPUMBIX TBEPJIbIX BEIICCTB
MarnuTHas Melaaka ¢ MAaHOMETPOM

pH-meTp

Anmapart (yCTaHOBKA)/ ISl TUCTUIUISIITAN BOJIBI

AIIXP

KommiekTs! Asst 1ab0paTOPHBIX OMBITOB U MPAKTHUECKUX 3aHATHH M0 XUMUU



36.

37

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

38.

59.

60.

61.

JloTok ¢ mocy10i U MPUHAIEKHOCTSIMH JIJIs1 YYEHHUECKOTO SKCIIEpPUMEHTa

. Mukponabopatopus 1o XUuMUu

HITXJI Ne 568

[ItaTtuB madoparopusrii (I11JI6)

Habop o anekrponusy (J1abopaTopHbIii)
[TpuGop a1 moaydeHus rajouIaIKaHOB U CIOXKHBIX 3(pUpoB 1ab0paTOpHBII
[TpuGop ais nmonydeHus u coOopa ra3on
Kommext npobupok (I1X-14, I1X-16) 10 mr.
Jepxatens i npoOUpoK

[taTuB a1st TpOOHPOK

Kommiekt cTexiaHHbIX nanoyek 10 mrT.
KoMIUIeKT CTeKIIIHHBIX TPYOOUeK
Komrmiekt mpo6ok

Yammku BeIapuBaTeIIbHBIC

JloXKu 711 COKUTAHUS BEIIECTB

[[umie! TUTEIBHBIC

Turnu

IlecTuk u crynka

XUMHYECKUE CTaKaHbI CTEKI. EMK. 50 M
XuMuuyeckue crakanbl cTeki. éMk. 100 mu
XUMHUYECKHe CTaKaHbl CTEKII. EMK. 250 M1
BopoHku crekisHHbIe 1a00paTOpHBIE
W3mepurtenbHbIe TUIHHAPHI

MeH3ypku

Konba mockomgonHas

Bopounka nenurenbHas
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