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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma y4eOHOro Kypca IO XHMHU JJIsi 7 KIACCOB COCTaBJIeHa Ha OCHOBE
@®enepaliIbHOTO  rOCYAApCTBEHHOTO  00pa3oBaTENbHOIO  CTaHJApTa OCHOBHOTO  OOIIEro
obpazoBanusi, nporpammsel o xumun O. C. I'abpuensna (O. C. I'abpuensu, U. B. Akcénona, U.
I'. OctpoymoB «lIpumepHnas nmporpamma Kypca xumuu st 7 kiaccay — M. : [Ipocsemienue,
2021). a Takke Ha OCHOBe (elepaibHON paboduell MPOrpaMMbl BOCIHMTAHUS M C y4ETOM
KOHIENIMK MpenojiaBaHus yueOHOro mpeamera «XuUMHUS» B 00pa30BaTeIbHBIX OpPraHU3AIMSIX
Poccuiickoit deneparumu.

OOHOBNIEHNE IIKOJIBHOTO OOpa3oBaHUsA, B TOM YHCIE XMMHUYECKOIO, HAlpaBleHO Ha
CO3/IaHHE ONTUMAIIBHBIX YCIOBUU IS yIOBJIETBOPECHHS TOTPEOHOCTEH KAXKIOTO YUCHUKA, IS
(GbopMUpOBaHUSI €r0 BCECTOPOHHEr0 MHTEpeca, AJs Pa3BUTHUS 4YeJOBEKa C HOBBIM YPOBHEM
CO3HaHMs, aKTHBHO YYaCTBYIOIIETO B MpPeoOpa3oBaHUM MHpPA, CIIOCOOHOTO K CAMOOIICHKE H
KputuueckoMy MbiigieHuto.  CopaepkaHue Kypca XHMHM Kak —y4eOHOro mpeaMera
dbopMupyeTcsi, UCXO0JI1 U3 OOIMMX IIeNiel 00pa30BaHMUs, BOCIIUTAHUS W PA3BUTUS JIMIHOCTH,
BKJIIOUAOIUX (OPMUPOBAHUE HAYYHBIX B3IJISI0B HA MPUPOAY U OOLIECTBO, IIEHHOCTHBIX
COLIMAJIbHO-3HAYUMBIX OpPHUCHTAIlMH, TPHBUTHEC TYMAHHBIX B3TJISAJOB Ha OKPYXAIOIIYIO
JEHCTBUTENBHOCTb.

XUMUYECKUE 3HAHHUS HEOOXOAMMBI KKIOMY 4YCIIOBEKY, OHH  OIPEICISIOT
paloHagbHOE MOBEACHUE YelIOBEKa B OKpYKalollel cpene, HEOOXOAUMBI B MOBCEIHEBHOM
XW3HU. ['TaBHOW MpoOJIEeMON B MPENOJaBaHUU XWMHH SIBISICTCS IEPETPYKEHHOCTh Kypca
OCHOBHOW MIKOJBI. PemuTth 3Ty mpoOiieMy MOXHO € MOMOIIBIO MPOIMEIEBTUYECKOIO Kypca.
Heo0xommMocTh ero BBeIeHHUs BEI3BaHA HECKOJIBKIUMHE MPUIHHAMH:

® CIOKHOCTBIO MPOTPAMMHOI0 MaTepuana;

® COKpAIllEHHEM KOJINYECTBA YUEOHBIX YaCOB;

® yMCHBIICHHUE KOIMYECTBA XUMUYECKOT0 IKCIIEpUMEHTA Ha YPOKaX;

® CK&)XEHHWEM 3HAaHUW  IIKOJHHUKOB, TMOYEPHHYTBIX U3  CPEICTB  MaccoOBOil
uH(opMaIuu ene 10 3HaKOMCTBA C MPEIMETOM «XUMUS.

Peanmzanus mpenMera CcHocoOCTBYET TOBBIIMIEHWIO MOTHBAallMM UM TO3HABAaTEIbHOU
AKTUBHOCTH Yy4alllMXCs IPU H3YYEHUU OCHOBHOrO Kypca Xumuu. IIponeneBruueckuil Kypc
XUMHUHM XOTS W HOCUT OOIIEKYJIbTYPHBIM XapakTep W HE CTaBUT 3a7audy NpoecCUOHAIbLHOU
MOJMOTOBKU OOYyYaronuXcs, TEM HE MEHEE MO3BOJISET UM ONPENEIUThCA ¢ BBIOOpOM mpoduis
o0ydyeHus1 B crapuie mkosie. J[msi TOCTHXKEHHsT 00pa3oBaTENIbHBIX PE3YyIHTATOB HAa OCHOBE
CUCTEMHO-/IEITEIbHOCTHOTO MOJX0/Aa, KOTOPBIA SIBISETCS OJHUM M3 OCHOBHBIX MEXaHU3MOB
peanuzanuu @I'OC OO0, MOKHO UCHOIB30BaTh TEXHOJIOTHIO JesiTeIbHOCTHOrO Meroaa (TAM)
— MEeJarormyeckuii MHCTPYMEHTApUI YUMTENs, CIOCOOCTBYIOMIMM BKJIIOUEHUIO ydalluxcs B
yu4eOHYyI0 JEeSTeIbHOCTh Ha OCHOBE METO/a pe(eKCHBHONM CaMOOpraHM3alMH JUIsl YCBOEHUS
rI1yOOKHMX M MPOYHBIX 3HAHUH 110 MpeIMETY.

esab yyeOHOrO Kypca

dopMHUpoOBaHUE y YyYalIUXCS yMEHHUS BHJIETb W TOHHMMATh IIEHHOCTh OOpa30BaHUS,
3HAYUMOCTh ~XHUMHUYECKOTO 3HAaHMS I KaXJOrO0 4YeJOBEKa HE3aBUCUMO OT  €ro
npoecCHOHANBHOM N1eATENbHOCTH; YMEHMs pa3inyarb (akThl M OLEHKH, CpPaBHUBATh
OLCHOYHBIC BbIBOABI, BUACTb HUX CBA3b C KPUTCPUAMU OLCHOK H© CBA3b KPUTCPUCB C
OTIPENIETICHHON CHCTEeMOM IIeHHOCTeH, (OpMYIHpOBaTh MW OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

(DOI)MI/IpOBaHI/IC y o6yqarom1/1xc51 HOCJIOCTHOI'O MPEACTABJIICHHUA O MHUPC U POJIM XUMHU B
CO3JaHNHN COBpCMGHHOﬁ CCTCCTBGHHO-HaquOI‘/’I KapTUHBI MHpPaA; YMCHUA OOBSICHATh OOBEKTHI U



MPOLECCHl  OKPYXAIOIIEH JEeWCTBUTEIBHOCTH — MPHUPOJHOM, COUHUAIBHOM, KYJIbTYPHOM,
TEXHUYECKOU CpcAabl, HCIIOJIb3YA JJIS 3TOTO XUMHUYCCKHUEC 3HaHUA, HpI/I06peTeHI/Ie
00yJarouMMucs OIbITa Pa3HOOOPa3HOM JEATEIbHOCTH, MO3HAHUS U CAMOIIO3HAHUS; KIIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), UMEIOLMX YHUBEPCAJIbHOE 3HAUEHUE JJISl PA3IUYHBIX
BUJIOB JICATEIBLHOCTH: PELICHUs MPOOJieM, PUHATHS PEIIeHUH, MOKCKa, aHanu3a U 00pabOTKU
I/IH(I)OpMaLII/II/I, KOMMYHUKATHBHBIX HaBBIKOB, HaBBbIKOB H3MepeHHﬁ, COTPYAHUYCCTBA,
0e30MmacHOro o0palleHus ¢ BeIECTBAMH B IIOBCETHEBHOM KU3HU.

3agauu yyeOHOro Kypca
Oopa3oBarte/ibHbIE:

q)OpMI/IpOBaHI/Ie CHCTEMBI XUMHYCCKHUX 3HAHMI KaK KOMIIOHCHTa CCTCCTBGHHOHaquOfI KapTUHBL
MuUpa, Pa3BI/IBaIOIHI/IeZ

pa3BUTHE  JUYHOCTH  OOYYAIOUIMXCS, WX  HMHTEIUIGKTyalbHOE W HPaBCTBEHHOE
COBEpIICHCTBOBaHME, (POPMHUPOBAHHE Y HHX T'YMaHUCTHYECKUX OTHOIICHHH M DKOJIOTHYECKH
11€J1€CO000Pa3HOTro MOBEACHUSI B OBITY U B TPYJOBOM J€STENBHOCTH;

BocnurareanHbIe:

-opMupoBanne ymeHuil Oe3omacHOro oOpalleHHs € BEIIECTBAMM, MCIOJIb3YEeMbIMH B
IIOBCEHEBHOM JKU3HU; BbIpaOOTKA MOHMMAaHUS OOLECTBEHHOM MOTPEOHOCTH B Pa3BUTUU XUMHUH,
a Takke (QOPMHMPOBAHME OTHOLIEHUMS K XHMHUM Kak K BO3MOXHOM oOmactu Oynyiei
IIPAKTUYECKON JEATEIbHOCTH.

OO0masi XxapakTepuCTHKA y4e0HOr0 Kypca.

B cootBerctBuM ¢ @DenepalbHbIM TOCYAapCTBEHHBIM OOpPa30BaTENbHBIM CTaHAAPTOM
OCHOBHOTO 0011ero o0pa3oBaHusi ydyamiudecs IOJDKHBI OBIAJETh TAaKUMU [MO3HABATEIbHBIMU
y4eOHBIMU JICHCTBUSAMHU, KaK:

e yMmeHue GpopMyJIHpOBaTh MPOOIEMY U TUIIOTE3Y,

® CTaBUTh LEJIU U 33Ja4d, CTPOUTH IUIAHBI TOCTHIKEHUS IIeJIel U pelIeHUs] OCTaBICHHBIX
3a/1a4, MPOBOJUTH SKCIIEPUMEHT U HA €r0 OCHOBE JI€JIaTh BBIBOJBI U YMO3AKIIIOUEHUS,
IIPEJICTABIISITh UX U OTCTaUBaTh CBOIO TOUKY 3PEHMUS.

Kpome »TOro, ywammecss HOMKHBI OBJQJETh NPUEMAMH, CBSI3aHHBIMU C ONpEIEICHUEM
MOHSTHIA: OTPAaHUYMBAThH MX, ONHMCHIBATh, XapaKTePH30BaTh U CpaBHUBATh. Clen0BaTeIbHO, IPU
M3YYEHUU XUMHUHU B OCHOBHOM IIIKOJIE Y4Yallluecs JOJKHBI OBJIAJIETh YUeOHBIMU JIEHCTBUSMH,
MO3BOJIIOIIMMHU UM JJOCTUYb TUYHOCTHBIX, IPEIMETHBIX U METANpPEAMETHBIX 00pa30BaTeNbHBIX
pe3yNbTaToB.

[Ipennaraemasi mporpaMma Mo XUMHH PACKPBIBAET BKJIAJ y4€OHOTO MpeaMeETa B TOCTHKEHUE
1ejaeii OCHOBHOTO OOIIEro OO0pa3oBaHUs M OMpEAesaeT BaXXHEHITNE COAep)KaTeIbHbIE JTUHUU
npeaMera:

® BEIIECTBO, 3HAHHMS O COCTAaB€ M CTPOCHHUM BEIIECTB, UX BAXHEHIUX (U3HUECKUX H
XHMHYECKHX CBOMCTBAX, OMOJIOTHYSCKOM JICHCTBHH;

® XHMHYECKash Peakius — 3HaHHUS 00 YCIOBHUAX, B KOTOPBIX MPOSBIISIFOTCS XUMUYECKHE
CBOMCTBA BEIIECTB, CIIOCO0AX YIMPABICHHUS] XUMHYECKIUMHU TTPOIIECCAMH,

® [IPUMEHEHHE BELIECTB — 3HAHMS U ONBIT MPAKTUYECKOU AECATEIBHOCTH C BELIECTBAMM,
KOTOphIe Haubollee dYacTo YHOTPEeONSIOTCS B TOBCEIHEBHON KHU3HHU, IIHPOKO
HCIIOJIb3YIOTCS B MPOMBILIIEHHOCTH, CEJILCKOM XO035MCTBE, HA TPAHCIIOPTE;



® S3BIK XMMHH — CHUCTEMa BAXHEUIUX TMOHATUH XUMHH U TEPMHUHOB, B KOTOPBIX OHH
OINKCHIBAIOTCS, HOMEHKJIaTypa HEOPraHMYeCKUX BEIIeCTB, T. €. UX Ha3BaHUSA (B TOM
yHuclie U TpPUBUAJIbHBIC), XUMHUYECKHE (OpPMYJIbl U ypaBHEHHUS, a TakXKe IMpaBHiia
nepeBojia HHPOPMAIINH ¢ ECTECTBEHHOTO S13bIKa HA SI3bIK XUMHUU U OOPaTHO.

[Ipu otGope copepkaHusi, KOHKPETU3UPYIOMIETO MPOrpaMMy, YYHUTHIBAIOCh, YTO IEPE
o0mmM 00pa3oBaHWEM HE CTOMT 3aja4a MPOo(hecCHOHATBLHOW MOATOTOBKH OOydYaromUXcs. JTO
OTIpEeNIeNIUIIO TOCTPOEHUE Kypca Kak OOLIEKYJIbTYpPHOTO, HAlpaBIEHHOTO, MPEXJe BCEro Ha
dbopMUpOBaHHE W Pa3BUTHEC HWHTEpPeCca K M3YYCHHIO XMMHU. YUYTE€HA OCHOBHAas OCOOCHHOCTH
MOJPOCTKOBOTO BO3pacTa — Hayajo Imepexoia OT JAETCTBAa K B3POCIOCTH, KOTOPBIN
XapaKTEPU3YeTCsl pPa3BUTHUEM ITO3HABATEIBLHON CQEpHI.

Ha orane ocHoBHOro o0miero cpeaHero oO0pa3oBaHUs IPOUCXOMUT  BKJIFOUEHHE
o0yyaroIuxcsi B IPOEKTHYI0 U HCCIEIOBATEIbCKYIO JI€ATEIIBHOCTh, OCHOBY KOTOPOH
COCTaBJISAIOT TAaKUE YHUBEpPCAJIbHbIE YUeOHbIEe IeHICTBHS, KAK YMEHHE BUJETh ITPOOJIEMBbI, CTABUTh
BOIPOCHI, KJIACCU(PHUIMPOBATh, HAOIIOAATh, IMPOBOJIUTH HKCIEPUMEHT, JelaThb BBIBOABI U
YMO3aKJIIO4YEHUs, OOBSCHATh, JIOKa3blBaTh, 3aIlMIIATh CBOM WJEH, JaBaTh OINpEAEICHUs
nousaTuaM. Croza ke OTHOCATCA NPUEMBI, CXOAHBIE C OIPENEICHHEM IIOHATHUH: OIHCAHUE,
XapaKTEPUCTUKA, Pa3bsiACHEHHE, CPAaBHEHME, paziimyeHue. POpMHUPOBAHHUE 3TUX YHHUBEPCAIBHBIX
yueOHBIX JEWCTBUN HAUMHAETCS €lI€ B HAYaJbHOM ILIKOJE, a B Kypce XMMHUHU OCHOBHOM ILIKOJIbI
IIPOUCXOAUT UX PA3BUTHE U COBEPIICHCTBOBAHUE. B CBSI3M ¢ ’TUM pE3EpBHBIE YaChl IUIAHUPYETCS
UCIIONIb30BaTh Ha (OpMHpOBAHWE W PA3BUTHE YMEHHH MPOCKTHOW M HCCIICIOBATEIbCKON
NeSITebHOCTH, YMEHHUE BUJETh IPOOIIEMBI, JIeNIaTh BHIBOIbI U YMO3AKIIIOUCHHUS.

Mecto npeamMera B y‘leﬁHOM IJIaHe

CormacHo YTBCPKACHHOMY y‘le6HOMy IJIaHYy HIKOJIbI Ha U3Y4YCHHUEC IIPONCACBTHYCCKOI'0 KypcCa
XMMHH B 7 Kjlacce OTBEICH 1 yac B HEACII0, BCCT'O — 34 yaca.

COJAEP)KAHUE KYPCA

I'naBa I. Tlpeamer xumuu u meroas! e€ usydenus Ilpenmer xumuu. 3HaueHNUE XUMUU B
JKU3HU COBPEMEHHOro uenoBeka. Tena u BenjectBa. CBoiicTBa BelecTB. [IpuMeHeHue BeliecTB
Ha OCHOBE MX CBOWCTB. fIBIeHMs, IpoHMCXoAsauMe ¢ BemecrBamMu. PU3NUYECKUe SBICHHUS U
XMMHYECKHE peaknuu. BemecTBa, yyacTBYIOIME B PEAKIIMM: UCXOJHBIE BEIIECTBA U NPOAYKTHI
peakuuu. [Ipu3HaKM XMMHUYECKHX pEaKIMil: U3MEHEHUE LIBETA, BBINAJACHUE WIM PAaCTBOPECHHE
0CaJiKa, BBIJICIICHUE Ia3a, BBIACICHUE WM IOTJIOLICHHWE TEIUIOTHI M CBETA, MOSBJICHHE 3araxa.
HabGmonenne u skcnepuMeHT B XuMuH. M3ydyeHue miiaMeHu CBeUd M CHUPTOBKU. ['mmoresa u
BbIBOJ. OdopMmieHue pe3ynbTaToB HKcnepuMeHTa. [IpakTuueckas pabora. 3HAKOMCTBO C
nabopaTopHbIM oOopyznoBanueM. IIpaBuia TexHukH Oe3omacHOCTH Hpu paboTe B KabuHeTe
(mabopatopun) xumuu. JlemoHcTpauuu. Buneodparmentsr u cmaiiasl «Eruner — poaunHa
xumuny. Kostekuus cTekassHHOW XuMudeckod mocynabl. Komnekuusa usaenuil U3 alroMUHHUS U
ero cruiaBoB. IlomyuyeHue yriekuciioro rasa U €ro B3aMMOJEHCTBHE C W3BECTKOBOM BOJOM.
B3anmozenicTBre pacTBopa MUILIEBOM COABI C YKCYCHOM KUCIOTOM. B3anMmoaencTeue pacTBOpOB
MEJIHOTO KyIopoca W HamaTbelpHoro crnupta. Ilomkuranue mepctsHoi HUTH. JlaGopaTtopHbie
ONBITHL. M3ydeHne cTpoeHus I1aMeHu CBEYU U CIIUPTOBKH.

I'maBa II. CrpoeHue BemecTB W HX arperaTHble cocTOssHHUS CTpOEHUE BEUIECTB.
bpoynoBckoe nBmwxkenue. Hubddysus. Atombl. Monekynbl. OCHOBHBIC TOJIOKEHHUS aTOMHO-
MOJIEKYJIIpHOTO YyueHus. MoHbl. BemectBa MONEKYJISPHOIO M HEMOJIEKYJSIPHOTO CTPOEHUS.



ArperatHbie cocTosiHus BemecTB. ['a3pl. JKuakoctu. TBEpasie BemecTBa. B3auMubie mepexo bl
MEXJy arperaTHbIMH COCTOSIHHUSIMH BEIIECTBA: BO3TOHKa (CyOimMalnivs) u jaecyomumarius,
KOHJIGHCAlUA M HWCHapeHue, Kpucraum3anus u 1oiaBineHue. Jlemonctpamun. duddysus
nepMmanraHara kanmus B Bojae. CoOupanue mpubopa Ui MOTYYCHHS Ta3a W MPOBEpKa €ro Ha
repMETUYHOCTh. Bo3ronka cyxoro npaa, uona wiu HadtanuHa. JlaGopaTOpHbBIE OMBITHL
Habmionenune 3a OpOYHOBCKHMM JIBWKCHHEM (ABIDKEHHE dacTHll Tymu B Boxe). Huddysus
KOMITOHEHTOB Jie307i0panTa B Bo3ayxe. duddysus caxapa B Boje. ArperaTrHbie COCTOSTHUS BOBI.

I'mama III. Cmecu BemmecTB, UX coctaB YHMCTBIE BellecTBa U cMecu. UHCTHIe BelecTBa 1
cmecu. ['oMoreHHole W rereporeHHble cMmecd. ['a3000pasHble, >KUIKHE U TBEPABIE CMECH.
['azoBbie cmecu. Bosznyx — mnpuponnas razoBas cmecb. CoctaB Bo3ayxa. OObEéMmHas noist
KOMIIOHEHTa ra30BOM CMecH Kak OTHolIeHHEe o0bEMa JaHHOIO rasza K oduemy o0bEMy cMecHu.
Pacuétel ¢ ucnonp3oBaHWEM MOHATUS «0OBEMHAs JOJS KOMIIOHEHTa cMech». MaccoBas A0
pacTBOpEéHHOrO BenliecTBa. [loHsATHE 0 KOHLIEHTpaluu pacTBopa. MaccoBas 105151 paCTBOPEHHOTO
BEILECTBA KaK OTHOIIEHHE MacChl pacCTBOPEHHOIO BEILIECTBA K Macce pactBopa. Pacyérsl ¢
HCIIOJIb30BaHUEM TIOHATHUS «MAaccoBasi JA0Js pacTBOPEHHOTO BemiecTBay». [IpakTuyeckas pabora.
IIpuroroBnenue pacrBopa C ONPEACIEHHOW MAacCOBOM JOJE€HM pacTBOPEHHOIO BELIECTBA.
MaccoBas mons npumecu. [loHsTHe 0 TeXHHMYECKOM 00pasie, 00 OCHOBHOM KOMITOHEHTE H O
npuMmecd. MaccoBast 1oyl puMecH. Pacuérel ¢ HCIONb30BAaHUEM IMOHITHS «MaccoBas A0
npumecn». Jlemorctpauuu. Pasnuaneie oOpasiel Mpamopa. Koutekuns MHHEpaIoB M TOPHBIX
nopon. BuaeopparmenT mno oOHapyxeHHIO OOBEMHON [OMM KHCIOpPOAa B  BO3JAYyXE.
Buneodparmentsl u cnaiinel MpaMOpHBIX apTedakToB. Kommeknust ObITOBBIX, KOHAUTEPCKUX H
MEIUIIMHCKUX cMmeceil. O0pasiibl MEIUIIMHCKUX U THIIEBBIX PACTBOPOB C YKa3aHWEM MacCOBOM
JI0NTM KOMIIOHEHTa. BuieodparMeHTs! U cliaifibl 31U U3 BEIECTB 0CO00I YNCTOTHI.

I'maBa IV. ®usnueckue sBieHus B XUMHH HekoTopbie crocoObl pa3/ieleHHs] CMECEH.
Paznenenne cmeceil Ha oOcCHOBE pa3zauuuil B (PU3MUECKUX CBOMCTBAX HX KOMITOHEHTOB.
OtcrauBanue u aekanranus. Llenrpudyrupoanue. @unbrpoBanue B 1a00paTopui, B ObITY U Ha
npous3BojcTBe. PuiibTpoBaHuEe U GUIBTPAT. Y CTaHOBKA JUIsl (PUIBTPOBAHUS U IpaBUiIa paboThI ¢
Hell. beiToBble GUIBTPBI U1 BOJBL. AjicopOuus. Y cTpoilcTBo npotuBorasza. JUCTUIIAus, Win
neperoska. JluctuimpoBanHas Boja U e€ nomyuenue. Ileperonka nHedTu. HedrenpomykTs.
[TpakTnueckast paborta. BblpamyBaHue KpUCTAIJIOB COJM  (JIOMAIIHMM — SKCIEPUMEHT).
[TpakTnueckast pabGota. OuncTka mnoBapeHHON conu. JlemoHcTpanuu. Pasnenenue cmecu
MOPOILIKOB Kene3a U cepbl. OTCTauBaHKUE U JEKaHTAIUsl U3BECTKOBOTO MOJIOKA, MJIM B3BECH MeJia
B BoJie. Pa3znesieHne BOHON CMECH PacTUTEIBHOIO Macja ¢ IMOMOIIBIO JEIUTEIBHON BOPOHKH.
[lenTpudyruposanue (Ha LEHTpUPYTre WIK ¢ TOMOLIbI0 BUuaeopparmenTa). Komiekmus cnaiios
OBITOBBIX M TPOMBILIUIEHHBIX NPUOOPOB, B KOTOPHIX MPHUMEHSETCS LEHTPUYTUpOBAHUE.
VYcranoBka 1y ¢uibTpoBaHus UM e€ padora. Komnekuus ObITOBBIX (GMIBTPOB. AjncopOuus
KYKYpPY3HbIMH TaJIOYKaMH THapoB Maxydyux BemecTB. KoyieKkius MOBA30K M PECHUPATOpPOB.
VYcraHoBKa Ui MEPEroHKH >KUAKOCTeH u e€ pabora (MojiydeHHEe TUCTHIIMPOBAHHOW BOJIBI).
Buneodparment «PextudukannonHas KojJoHHa HedTenepepadaThIBAIOIIETO 3aBOJa U cXxema e€
ycrpoiictBay. Komnekuus «Hed1s u HepTenponykTs». JlaboparopHblie onbIThl. DroTaus cepsl
U3 CMECH C PEUHBIM IECKOM.

I'naBa V. CocTaB BellecTs.

XuMuyeckue 3HaKu U GopMynbl XUMHYECKHE JJIEMEHTHl. BemiecTBa MOJEKYISIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS. XHMUYECKUH DSJIEMEHT KakK ONpeAeJ€HHbIA BHUJ AaTOMOB.
XUMHYECKUE 3JIEMEHTHI B MPHUPOE. DIEMEHTHBIN COCTaB IUIAHETHI 3eMIIsl U €€ Te0IOrHuYecKUX
obonouek. IlpocTbie W ciOXHBIE BellecTBA. AJUIOTPONHS M AJIOTPOINHBIE MOIU(DUKALINU.



XUMUYEeCKHE 3HaKU U XUMHUYecKue (Gopmysbl. XHUMHUYECKHE CHUMBOJbI, X MPOU3HOIIEHUE U
Ha3BaHUs. DTUMOJIOTHYECKUE Hayaja Ha3BaHUIN XMMUYECKUX AJIEMEHTOB. Talnuia XuMHUYECKIX
anementoB Jl. M. MenzaeneeBa u e€ CTpyKTypa: mepuoabl (OOJbIME M Majble) W TPYIHIIBI
(rmaBHBIE M TOOOYHBIE MOATPYNIBI). OTAETbHBIE TPYIIBI XUMAYECKUX JJIEMEHTOB: LICITOYHBIE
METaJUIbl, TaJOreHbl, OJaropoaHbie razbl. XuMmuyeckue (HopMynabl U (HOPMYJIbHBIC €IMHHIIBL.
Koadduuuents! u naaekcel. MabopMmaryst, KOTOPYI0 HECYT XUMHUUECKUE CUMBOJIBI U (HOPMYJIBL.
OtHocuTenbHBIE ATOMHAs U MOJIEKYJsipHas Macchl. OTHOCHTENbHAs aTOMHas Macca Kak
BEJIMYHMHA, TIOKA3bIBAIONIAsA, BO CKOJIBKO Pa3 Macca aromMa JaHHOTO 3JEMEHTa OOJbIIE MAacChl
aToMa Bojaopona. OTHocUTenbHAs MOJEKYJspHas macca UM e€ HaxoxkiaeHue. MaccoBas n0is
3JIEMEHTA B CJIOXKHOM BelecTBe. JlonomHuTenbHas nHpopMaIys, KOTOPYI HECYT XUMHYECKUE
dopmynsl. lemoHcTpanuu. BuneopparmMeHTsl U cllaiifibl « DJIEMEHTHBIH COCTaB Ie0JIOTUYECKUX
obOonouek 3emnu». Amnorponus kuciopoaa. Monenu (umapocrepxkHeBsle U CTioapTra—
bpurne6a) Monekyn pa3lIUYHBIX TPOCTBIX U CJIOXKHBIX BelIecTB. Taliuia XUMHYECKHUX
snementos JI. V. Menzeneesa (kopoTkoneproaubiii Bapuant). Iloprpetst M. 5. Bepuenuyca u
. . Menneneena.

I'maBa V1. IIpoctsie BemecTBa MeTaibl.

Mertamipl: XUMHUYECKHUE BJIEMEHThI U MPOCThIE BellecTBAa. MeTalibl M CIUIaBbl B UCTOPUHU
YeJIOBEYECTBA: MEIHBIN, OPOH30BBINA M KEIIE3HBIN BeKa. 3HAYCHUE METAJIOB U cIiaBoB. O0mue
¢busnueckue cpoiictBa metaymuioB. [IpencraButenu meramioB. JKene3o. TeXxHUYECKH YUCTOE U
XUMUYECKH YHCTOE Keme30. JKene3o — OCHOBa COBPEMEHHOM MPOMBIIIJIEHHOCTH U CEIbCKOIro
xo3daicTBa. CruiaBbl JKeJe3a: 4yryHbl U cTaid. [lepeaenbHblii U TUTEHHBIN YyTyHBI, UX 3HAYECHHE.
VYrnepoaucras M JierupoBaHHas cTanv, uX 3HadyeHue. [loHarne o 4YEPHOM W LBETHOMU
MeTautypruv. AmoMuHui. IcTopusi IpOMBIIUIEHHOTO TPOU3BOACTBA alltoMuHus. [Ipumenenue
QJTIOMUHMS Ha OCHOBE CBOMCTB. 30J10TO. PoJyib 30710Ta B MCTOPUM YEJIOBEUECTBA. 30J0TO —
METaJll I0BEIUPOB U ATAJIOH MUPOBBIX JieHer. [IpuMmenenue 3010ta Ha ocHOBE CBOMCTB. OII0OBO,
€ro CBOMCTBa U MPUMEHEHHE. AJUIOTPOMUS 0JIOBA: cepoe U Oenoe 050BO. «OJOBSHHAS YyMay.
Hewmertannsl. [lonoxkenue snemeHToB-HeMeTasio B Tabnuue 1. . Menneneesa. bnaropoansie
ra3bl. AjtoTponus kuciaopoaa. CpaBHEHUE CBOMCTB MPOCTHIX BELIECTB METAIIJIOB U HEMETAILIOB.
[TpencraButenu HemetaniaoB. @ochop u ero amnorponusie Moaudukauu. CpaBHEHUE CBOHCTB
6enoro u kpacHoro gocdopa. O6nactu npumereHus: pocdopa. Cepa u 0071aCTH €€ TPUMEHEHUSI.
VYrnepon, ero amioTponHbsle MOAM(UKaUMU (anMa3 U rpadur), X CBOMCTBA M MPUMEHEHUE.
A3zot, ero cBoictBa u mnpumeHeHue. Jlemonctpauuu. Koimekuusi METasioB M CIUIABOB.
Buneodparmentsl u cnaiiapl «MeTamiel M CIUIaBBI B UCTOPUM 4eNlOBedYeCTBa». Kosuiekius
«UyryHsl u cranu». BuneodparmeHTsl U criaiijpl «XyA0KECTBEHHbIE WU3AENUS U3 YyTyHAa U
cranuy. Kosueknusa w3nenuid w3 adlOMUHHS W €ro cCIuiaBoB. BupeodparMeHThl W claijibl
«3010T0 — MaTepuas IOBEJIMPOB M MHUPOBBIE JACHBIM». KoJUleKIus u3Ienuil U3 oJioBa.
Buneodparment «llasaue». Komnekuusi HeMeTamuioB — TPOCTHIX BemiecTB. BuaeodparmeHnt
nmn cnaig «Kucimopox — BemecTBO ropeHusi W Apixanus». [lomydenune Oemoro docdopa u
U3y4YeHHE €ero cBoOWCTB. Buaeodparmentsl u cnaiiael «Aimorponus yriaepoaa». Mopenu
KPUCTALTMYECKHUX PeETOK anmasza u rpaduta. Komiekmus « AKTUBUPOBAHHBIN Yroiib U 00JIaCTH
ero mnpumeHeHusi». ['openue cepsl u ¢ochopa. Jlaboparopubie ombIThl. O3HAKOMIEHUE C
KOJIJIEKIIMEN METAJUIOB M CIUIaBOB. O3HAKOMJIEHHE C KOJJIEKI[MEW HEMETAJIOB.

I'nasa VII. Cinoxunle BeliecTBa

BanmenTHOCTE. BajleHTHOCTH KaK CBOMCTBO aTOMOB OJHOI'O XUMHYCCKOT'O 3JICMCHTAa COCAUHATHCS
CO CTpOro OHpeHeHéHHHM YUCJIOM aTOMOB JpPYroro XuMHYCCKOr'o JJICMCHTA. ONeMeHThl C
IMOCTOSTHHOM M HepeMeHHOﬁ BaJICHTHOCTBIO. BI:IBO}I (1)OpMy.]'II)I COCINMHECHHUA 110 BAJICHTHOCTH.



Ha3Banue coenuaeHus o BaieHTHOCTU. Okcuapl. OKCHIIBI M CIOcO0 00pa30BaHUs MX Ha3BaHUH.
Okcuabl MOJEKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTpoeHus. Ponb OKCHIIOB B MpHUPOJIE.
[TapuukoBsiit 3¢ ¢dekr. [IpencraButenu oxkcuaoB. Boxa, yriaekucnsiii ra3, okcua kpeMuus(IV),
ux cBoiictBa u npumeHenne. Kucmorel. Kuciorel, ux cocraB u kmaccupukamus. KucioTst
opraHnueckue u Heopranmdeckue. Mumukaropel. Tabmuna pactBopumoctu. CossiHas U cepHast
KHCJIOTBI, MX CBOWcTBa M npuMmeHeHue. OcHoBaHus. OCHOBaHUS, WX COCTaB W Ha3BaHUS.
I'mppokcorpynmna. OcCHOBaHUS pacTBOpUMBIE (11E€0YM) U HEPACTBOPUMBIE. I3MEeHEHNE OKpacKu
WHJUKATOPOB B WIEJIOYHOW cpene. I'Mapokcuapl HATpus, KaJIWs W KajblUs, UX CBOMCTBA U
npumenenue. Conu. Conu, MX COCTaB W Ha3BaHUs. PacTBopuMOCThH cojieit B Boje. XJIOpHUI
HATpUs W KapOOHAT KalbllMs, MX CBOWCTBA W mMpuMeHeHue. Kiaccupukanus HEOpraHHIECKUX
BemiecTB. BemiecTBa, nx kimaccudukanmst u MHoroooOpasme. IIpocTeie BemiecTBa: METAIBI U
HeMmeTauibl. CIIOXKHBIE BEIIECTBA: OKCHJbI, OCHOBAaHMS, KHUCIOTHI, COJU. JleMoHcTpamuu.
Komneknusa okcunoB. 'amenue u3zBectu. Bosronka «cyxoro jipaa». Kosuiekuuss oCHOBaHMIA.
Komneknusa xucinor. M3MeHeHHE OKpAacKW HHAMKATOPOB B IICJIOYHOM M KHUCJIOTHOM cCpeaax.
[TpaBuiio pazbaBneHusi cepHoit kuciaoTel. OOyriIMBaHNE OPraHUYECKUX BEIIECTB U MaTEPHUAaJIOB
cepHoM KucioToi. Tabiuila pacTBOPUMOCTH OCHOBAaHMM, KHCIOT U cojiel B Boje. Koyutekmus
coneit. JlabopaTopHubie onbIThl. [Ipomyckanue BbIABIXaEMOTO BO3/4yXa Ye€pe3 U3BECTKOBYIO BOAY.
UccnenoBanue pacTBOPOB KHUCIOT MHAUWKaTOopamu. VccienoBaHue pacTBOPOB —IIEsIOUeH
WHIUKATOpaMHu.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JInyHOCTHBIE
B IIEHHOCTHO-OPHUEHTAIMOHHOW c(epe — YYyBCTBO TOPJOCTH 32 POCCHHUCKYI0O XUMHUYECKYIO
HayKy, T'YMaHU3M, OTHOILIEHHE K TPYAY, LIEIeyCTPEMIEHHOCTD;

dbopMupoBaHHE IIEHHOCTH 3J0pOBOTO U Oe3omacHoro oOpa3a >KM3HHU, YCBOEHHUE IMPaBUII
WHAUBUAYAILHOTO M KOJIJIEKTUBHOTO O€30MacHOTO TMOBEICHHS B UYPE3BBIYAWHBIX CHUTYaIIUAX,
YIPOKAOUIUX KU3HU U 30POBBIO JIFOAEH;

B TPYIOBOH c(epe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY AalbHEHIIed 00pa3oBaTeIbHON
TPAcKTOPHH;
B II03HABATENbHOM (KOTHUTMBHOMN, WHTEJUIEKTyallbHOW) cepe — yMEHHE YINpaBisATh CBOEH

IMO03HABATEIILHOM JESITCIIFHOCTRIO.

q)OpMI/IpOBaHI/IC OCHOB JKOJIOTHYECKOM KYJIbTYPBI, COOTBCTCTBYIOH_IeI\/’I COBPECMECHHOMY YPOBHIO
9KOJIOTUYCCKOI'0 MBIIUJICHUSA, PaA3BUTHUEC OIIbITA 3KOJIOTHYCCKHU OpHCHTHpOBaHHOﬁ pe(l)J'ICKCI/IBHO-
OHGHO‘IHOﬁ 151 HpaKTH‘{eCKOﬁ ACATCIBbHOCTH B ) KU3HCHHBIX CUTYAllUAX;

MeranpeamMerHble

YMCHHUEC CAMOCTOATCIIBHO OIPCACIIATE LCIINU CBOCTO OGy‘-ICHI/IH, CTaBUTb U (I)OpMy.TII/IpOBaTB JJI
ce0s HOBBIE 3aga4u B yqé6e Y IO3HaBaTEIbHOMN ACATCIIbHOCTHU, pa3BUBATb MOTHUBBI U MHTCPCChI
CBOEM II03HaBaTEIIbHOM ACATCIIBHOCTH; YMCHUC CAMOCTOSATCIBHO IUIAHUPOBATH  IMYTU
JOCTHIXCHUA ueneﬁ, B TOM YHCIC AJIBTCPHATUBHBIC, OCO3HAHHO BBI6I/IpaTB HanOoJee
3(1)(I)CKTI/IBHBIC CITIOCOOBI peaicHu-d y‘-Ie6HLIX M ITO3HAaBaTCJIBHBIX 3a41a4,

YMEHHE COOTHOCHUTH CBOM JIEHCTBUS C MJIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBISATH KOHTPOJIb
CBOEH JIEATENIBHOCTU B IPOLIECCE JOCTHXKEHUS pe3yibTaTa, ONpPEAeNsaTh CIOCOObI NeHCTBUN B



paMKax TPEeIJIOKCHHBIX YCIOBHH M TpeOOBaHMM, KOPPEKTUPOBATh CBOU JCHCTBUSA B
COOTBETCTBUU C U3MEHSIOIICHUCS CUTyallUEH;

YMEHHUE OIICHHWBATh MPABHJIBHOCTh BBHIMOJIHEHUS y4eOHOH 3aqauu, COOCTBEHHBIE BO3MOXHOCTH
e€ peuleHMs]; BIIAJEHUE OCHOBAaMHM CAMOKOHTPOJIS, CAaMOOLEHKH, HIPUHATHUS pEIICHUNd U
OCYILIECTBJICHHS] OCO3HAHHOTO BbIOOpa B yueO- HOM M MO3HABAaTENbHOU NESITEIbHOCTH; YMEHHE
ONpeNeNATh  MOHSTHS, co3laBaTh  OO0OOLIEHMs, YCTaHABIUBATh aHAJIOTHH,
KJIaccu(puIUpoBaTh, CaMOCTOSITEIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU Ul KiIacCUPUKALMH,
yCTAaHaBJIMBaTh IPUUMHHO-CIECICTBEHHbIE CBSI3U, CTPOMTh JIOTHYECKOE  PpacCyXkJEHHE,
YMO3aK/II04eHNE (MHAYKTUBHOE, JEAYKTUBHOE U 110 AHAJIOTUH) U JIEJIaTh BBIBOIBL;

YMCHHUEC CO31aBaTb, IPUMCHATH U Hp606p330BBIBaTB 3HaKW WU CHUMBOJIbI, MOJCIIN W CXEMBbI IJIA
peIICHUA y‘ie6HBIX H ITIO3HAaBaTCJIbHBIX 3a1a4,

YMCHHE OPraHUu30BbEIBATH y‘lCGHOG COTPYAHHUYECTBO U COBMECTHYIO ACATCIBHOCTE C YUUTCIIEM U
CBCPCTHHUKAMU, pa6OT8.TB HHAUBUAYAJIBHO U B I'pyIIIC: HAXOAUTH 06]]_[66 PCUICHUC U pa3pClIaThb
KOH(bJ'II/IKTLI Ha OCHOBC COFHaCOBaHI/IHHO3I/IHI/Iﬁ n yqéTa I/IHTepeCOB;(bOpMYHI/IpOBaTB,
AprYMCHTUPOBATh MU OTCTAaHWBATb cBOE MHCHUC; YMCHHC OCO3HAHHO HCIOJIB30BATb PCUCBLIC
cpeacrtBa B COOTBETCTBUHU C 3ajauei KOMMYHUKAIUU JIA BbIPAKCHUA CBOUX YYBCTB, MBICIICH U
HOTpe6HOCT€ﬁ; IJIAHUPOBAHUA U PCryJIsIuu cBOCH JCATCIIbHOCTH, BJIAJACHUC YCTHOﬁ n
MMMChbMEHHOM pPCUbLO, MOHOJIOTHYECKON KOHTEKCTHOM PEUbLO; (bOpMPIpOBaHI/IC Hn Ppa3BUTUC
KOMIICTCHTHOCTH B obnactu HCIIOJIBb30BaHHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaI_[I/IOHHBIX
TeXHOHOFHﬁ; (I)OpMI/IpOBaHI/IC H PAa3BUTHUC 3KOJOTMYCCKOI'0 MBIIIUICHU, YMCHHUC ITPUMCHATDH €TI0 B
HOSH&B&TCHLHOﬁ, KOMMYHHKaTHBHOﬁ, CcolMaIbHOM IIPpaKTHUKE n HpO(i)eCCHOHaHBHOﬁ
OpUCHTAallUH.

IIpexmeTHbIE

B mno3naBarenbHOW cdepe: aBaTh ONPEAEICHUS W3YYCHHBIX IOHITHH: «XHUMHUYECKHNA
AJEMEHT», «aTOM», «HOH», «MOJIEKYJay», «IPOCTbIE U CIIOXKHBIC BEILECTBA», «BEIIECTBOY,
«xuMuueckas (GpopMmynay, «OTHOCHUTEIbHAs aTOMHAs Maccay, «OTHOCUTEIbHAash MOJIEKYJspHas
Maccay, «BAJICHTHOCTBY», «CTENEHb OKHCICHUS», «KPUCTAJUIMYECKAs PEIIETKA», «OKCHIBI»,
«KHCJIOThI», «KOCHOBAaHU), «COJIN», «an)OTepHOCTI))), «I/IHI[I/IKaTop», «HepI/IO}lI/ILIGCKI/Iﬁ 3aKOH»,
«IepUOUYECKass TaOJNHIAY, «HU30TOIbB», «XHUMHYECKas CBA3bY», «IJIEKTPOOTPHUIATEIHHOCTDY,
«XMMUYECKAsT pEaklus», «XUMUYECKOE YPABHEHUE», «TCHETUYECKAas CBS3bY», «OKUCICHHE,
«BOCCTaHOBJICHUEY, «AJIEKTPOJIUTHYECKAS TUCCOLMALINA», KCKOPOCTh XUMUYECKON PEAKLIUNY;

OnucaTb ACMOHCTPALIMOHHBIC U CAMOCTOATCIIBHO HPOBCACHHBIC XHMHUUYCCKUEC IDKCIICPUMCHTHI;
OIMUCBIBATH U pa3JIN4aTh N3YYCHHBIC KJIACChI HCOPTAaHUYICCKUX COCHHHCHHﬁ, IMMPOCTBIC U CIIOKHBIC
BCIICCTBA, XUMHWYCCKUC PCAKIINH, KJ'IaCCI/I(i)I/IHI/IpOBaTB HN3Y4YCHHBIC OO0BEKTHI U SIBJICHUA,

JenaTth  BBIBOABI M YMO3aKJIIOUYEHUS U3  HAOMIOACHMH, HW3YYEHHBIX  XUMHYECKHX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BEIIECTB [0 AaHAJOTUU CO
CBOMCTBaMM U3yUYEHHBIX; CTPYKTYPHUPOBATh N3YUEHHBIN MaTepuall U XUMUYECKYI0 HHPOpMAIIHIO,
MOJYYCHHYI0 W3 JIPYTMX HWCTOYHHUKOB; MOJICIMPOBATh CTPOCHHE AaTOMOB OJJIEMEHTOB 1-3
MEPUOOB, CTPOCHHUE MPOCTHIX MOJIEKYII;

B 1meHHOCTHO — OpHEHTAMOHHOW cdepe: aHANIM3UPOBATH M OILIEHWBATH MOCIEACTBHS IS
OKpYXKaroliel cpenbl OBITOBOM W MPOU3BOJCTBEHHOW IESITENLHOCTH YEIIOBEKA, CBS3aHHOW C
nepepadoTKOM BEIIECTB;

B TpynoBoii cdepe: MpoBOAUTH XMMUYECKUNA IKCTIEPUMEHT;



B cdepe OezomacHOCTH KU3HEACSITENBHOCTH: OKa3bIBaTh MEPBYIO MOMOUIL MPU OTPABICHUSIX,
0’KOTax M JIPYrHX TPaBMax, CBSI3aHHBIX C BEIIECTBAMU U JJaOOPATOPHBIM 000PYI0BAaHUEM.

TEMATHYECKOE INTAHUPOBAHHUE

KoanuyecTBo 4acoB J/1eKTPOHHbBIE
Ne HanmMmeHnoBanue
Konrpoar Ilpakruuec  (uudposbie)
n/ pa3iesioB U TeM
Bcero | HbIe KHe oOpa3oBaTejibHbIE
n NMPOrpaMMblI
padoThbI padoThbI pecypcbl
[lpesver xumun 1 bubnrorexa [IOK
1 METOZBI ¢ 4 1 https://m.edsoo.ru/7f41
U3y4EHUS 837
Crpoenue
BEIECTB U WX bubnuorexa LHOK
2 arperaTHbe 2 https://m.edsoo.ru/7f41
COCTOSIHUS 837c
CMecH  BEIECTB, bubnuoreka HOK
3 HX COCTaB 5 1 https://m.edsoo.ru/7f41
837c
dusnuecKkue bubnuorexa LHOK
4 SBIICHHS B XHMHH 3 2 https://m.edsoo.ru/7f41
837c
CocTaB BeEIECTB. Bu6IHOTEKA 1IOK
5  XHMHYECKHE 5 1 https://m.edsoo.ru/7f41
3HAKH U POPMYIIBI 837¢c
TpocTsre bubnnoreka LHOK
6 BEIICCTBA 4 https://m.edsoo.ru/7f41
837c
CIOKHEIE bubnuorexa LHOK
7 BEIIeCTBA 11 1 https://m.edsoo.ru/7f41
837c
Hroro 34 2 4
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