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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma y4eOHOrO mpenMeTa MO XUMHH JJs 7 KJIacCOB COCTaBJI€HA HAa OCHOBE
@enepaliIbHOTO  TrOCYAApCTBEHHOTO  00pa3oBaTENbHOIO  CTaHIApTa OCHOBHOTO  OOIIEro
obpa3zoBanus, nporpammel o xumuu O. C. 'abpuensua (O. C. 'abpuensa, U. B. Akcénosa, U.
I'. OctpoymoB «lIpumepHas nporpamma Kypca xuMuu st 7 kiacca» — M. : [Ipocsemienue,
2021). a Takke Ha OCHOBE (enepaiabHON pabodell MPOrpaMMbl BOCIHTAHUS H C YYETOM
KOHIENINK TMpenojiaBaHus yueOHoro npeamera «XUMHs» B 00pa30BaTEIbHBIX OPraHU3ALUAX
Poccuiickoit @enepanuu.

OO6HOBNIEHNE HIKOJBLHOTO 00pa3oBaHUS, B TOM 4YHCIIE XHMHUYECKOrO, HANpaBiICHO Ha
CO3/1aHHE ONTUMAJBHBIX YCIOBHUI AJISl YIOBIETBOPEHHS MOTPEOHOCTEH KaKIOrO YYEHHUKa, IS
dbopMUPOBaHUS €ro BCECTOPOHHETO MHTEpeca, MJsi pPa3BUTHUS YEJOBEKa C HOBBIM YPOBHEM
CO3HAHUS, aKTHBHO YYacCTBYIOLIETO B IMPEOOpa3oBaHMM MHPA, CIIOCOOHOTO K CaMOOIICHKE WU
KpUTHYECKOMY MbIluIeHHi0. CoaepxaHue Kypca XUMUHU Kak yueOHoro npeamera ¢hopMupyercs,
UCXOJs W3 o0mMX Lened oOpa3oBaHMs, BOCIMTAHUS M PA3BUTHS JIMYHOCTH, BKIFOYAIOIIHUX
dbopMUpOBaHHE HAYYHBIX B3IJISIIOB Ha MPUPOAY U OOIIECTBO, IEHHOCTHBIX COLIMAIBHO-
3HAYMMBIX OPUEHTALIUN, TPUBUTHE TYMAaHHBIX B3TJIS0B HA OKPYKAIOIITYIO IEHCTBUTEIHHOCTD.

XuUMUYecKHe 3HaHUSA HEOOXOAUMBI KaKJOMY YEJIOBEKY, OHH OIPEAETSIOT pallMOHaIbHOe
MOBEJICHUE YEJIOBEKa B OKPYXKAIOIIEH cpeie, HEOOXOIMMbI B TOBCEAHEBHOM KU3HU. [ aBHOU
npo0sieMoil B MpenoJlaBaHuU XUMHUH SIBISETCS MEPErpyKeHHOCTh Kypca OCHOBHOW IIKOJBI.
Pemuth 3Ty npobiaemy MOXXHO € MOMOIIBIO MPONEAEBTUYECKOro Kypca. HeobxoaumocTts ero
BBEJICHUS BbI3BaHA HECKOJIBLKUMHU MIPHUUNHAMU:

CJI0)KHOCTBIO IPOIPaMMHOT'0 MaTepHaa;

COKpaIlIeHHEeM KOJUYECTBA yUeOHBIX YaCOB;

YMEHBIIIEHNE KOJIMYECTBA XUMUYECKOT0 SKCIIEPUMEHTA Ha YPOKaXx;

HCKOKEHUEM 3HAHUHM MIKOJHHUKOB, MOYEPIHYTHIX M3 CPEICTB MAaccoBOW WH(pOpManuu
emeé 10 3HAKOMCTBA C IPEAMETOM «XHUMHUS.

Peanuszamus mpeaMera CrmocOOCTBYeT TMOBBIIEHHWIO MOTHUBAllMM W TO3HABaTEIbHOU
AKTUBHOCTH YYaIllUXCA TPU M3YUYEHUM OCHOBHOTO Kypca XuMmuu. lIpomeneBThyeckuii Kypc
XUMHUHM XOTS U HOCUT OOIIEKYJIbTYPHBIH XapakTep W HE CTaBUT 3a7ady MNpoQecCHOHATbHON
MOJTOTOBKU OOYyYaroIMXcs, TEM HE MEHEE MO3BOJISIET UM ONPENEIUThCA ¢ BIOOPOM Ipoduis
oOydeHus B cTapuieil mkone. J{ns mocTkeHHs 0o0pa3oBaTeNbHBIX PE3yNbTaTOB Ha OCHOBE
CHCTEMHO-/ICSITEIBHOCTHOTO TIOAX0/a, KOTOPBIM SIBJISIETCS OJIHUM W3 OCHOBHBIX MEXaHH3MOB
peanuzanuu GI'OC OO0, MOXKHO UCTIOIB30BATh TEXHOJIOTHIO AesTeNbHOCTHOTO MeTona (TAM)
— TEeAaroruuecKuii MHCTPYMEHTApUN yUWTEeNsl, CIOCOOCTBYIOIIWNM BKJIIOYEHHUIO YYalllUXCS B
yueOHYI0 JeSTeNbHOCTh Ha OCHOBE MeTo/Aa pe(IeKCHBHONW CaMOOpTaHM3aIlMH JUIsl YCBOGHUS
TYOOKWX M TIPOYHBIX 3HAHUM 110 TIPEIMETY.

Ienp yueOHOTrO Mpeamera

dopMHUpOBaHUE Y YyYalIUXCS YMEHUS BHAECTh W TOHHMMATh IIEHHOCTh OOpa30BaHMII,
3HQUMMOCTh ~XMMHUYECKOrO 3HAHMS [ KaXJOr0 YeJOBEKa HE3aBUCUMO OT  €ro
MpoeCCHOHAIBHONW ~ NIEATENIbHOCTH; YMEHHUsS pa3iaudarh (KTl W OIEHKH, CpPaBHUBATH
OIICHOYHBIE BBIBOJbI, BUJETh HUX CBSI3b C KPUTEPUSAMH OLEHOK U CBSI3b KPUTEPUEB C
OTIPENICTICHHON CHCTeMOW IIeHHOCTeH, (OpMyIHpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

dopmupoBaHue y 00y4arolmuxcs eJOCTHOTO MPEJICTaBICHUsI O MUPE U POJIU XUMHH B
CO3IaHUH COBPEMEHHON €CTECTBEHHO-HAYYHOW KApTUHBI MUPA; YMEHUSI OOBACHATH OOBEKTHI U
IIPOLIECCHl  OKPYKAIOIIEH JIEUCTBUTENBHOCTH — NPUPOJHOM, COLMAIBHOM, KYyJIBTYPHOM,
TEXHUYECKOM Cpeapl, WUCIONb3ysd s JTOr0 XHMMHYECKHWE 3HAHUS; mpuolOpeTeHue
00y4arolMMUCs OMbITa Pa3HOOOPA3HOH NEATEeIbHOCTH, TO3HAHUS U CaMOIO3HAHMSI; KITFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMITIETEHTHOCTEH), UMEIONUX YHUBEPCATHLHOE 3HAUCHUE JJISI PA3ITUYHBIX
BUJIOB JCSTENBHOCTH: PEUICHHs MpoOsieM, MPUHATHS pelleHul, IoucKa, aHauu3a U o0paboTKu



uHpOpMallMM, KOMMYHUKAaTHUBHBIX HAaBBIKOB, HAaBBIKOB HW3MEPEHUH, COTPYAHHUYECTBA,
06e30macHOTo 00paIeHus C BEIIECTBAMHU B MIOBCETHEBHOM JKU3HHU.

3amaun yyeOHOTO mpeaMera

OO0pa3oBarenbHbIC:

(hOpMUPOBaHHE CHCTEMBl XMMHYECKHX 3HAHMA KaK KOMIIOHEHTa €CTeCTBEHHOHAYYHOU
KapTUHBI Mupa; PazBuBatomiue:

Pa3sBUTHUC JIMYHOCTHU 06yan01uch;1, nux HHTCIIJICKTYAJIbHOC u HPaBCTBCHHOC
COBEpILIECHCTBOBAaHKUE, (POPMHPOBAHNE Y HUX T'YMAHHCTHYECKUX OTHOIICHHHA M IKOJIOTHYECKU
11€J1€C000Pa3HOr0 MOBEACHUSI B OBITY U B TPYJIOBOM JEATEIBHOCTH;

BocnurarensHsie:

-popMupoBaHrue yMEHHI 0e30MacHOro oOpalleHus ¢ BEIIeCTBAMH, HCIOJIb3YEMBIMH B
MIOBCEIHEBHOM JKU3HU; BBIPA0OTKA MOHUMAaHUS OOIIECTBEHHOW MOTPEOHOCTH B PA3BUTUH XUMHUH,
a Takke (QOPMHPOBAHME OTHOUICHHMS K XHMHM Kak K BO3MOXKHON oOsactu Oymymien
NPaKTUYECKOHN IEATEILHOCTH.

OO01as xapakTepucTuKa yueOHOro npeamera.

B coorBerctBum ¢ DenepaibHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAaPTOM
OCHOBHOI'O O6III€FO O6pa3OBaHI/I$I ydyamuecss OOJDKHBI OBJIAACTb TAKMMHW IMO3HABATCIIbHBIMUA
y4eOHBIMH JICHCTBUSMH, KaK:

yMeHHue GOpMyYIHPOBATh MPOOIEMY U THIIOTE3Y,

CTaBUTH IICTU U 3aJa4¥, CTPOMUTD TUIAHBI JOCTHKCHHUS 1IeJIei U PEIICHUs TIOCTaBICHHBIX
3aa4, IPOBOAWTH OSKCICPUMCHT M Ha €ro OCHOBC MACJIaThb BBIBOJAblI M YMO3AKJIIIOYCHMUA,
NPEJCTABIIATh UX U OTCTAUBATh CBOIO TOUYKY 3PCHHSI.

KpOMe 9TOro, ydamuecsa AOJDKHBI OBJIAACTb IIpHUEMaMH, CBA3aHHBIMU C ONPCACICHUCM
MOHATHUI: OTPAaHUYHMBAThH MX, OMIMCHIBATh, XapaKTEPU30BaTh U CpaBHUBATh. ClIeJOBATEIILHO, TIPU
HN3YUCHUHU XUMHHU B OCHOBHOH IIIKOJIE ydqamuecss OOJDKHBI OBJIAACTH y‘Ie6HI)IMI/I HeﬁCTBHﬂMH,
MO3BOJIIOIIMMHU UM JOCTUYb JTUYHOCTHBIX, TPEIMETHBIX U METANpPEAMETHBIX 00pa30BaTeNbHbIX
pE3yIBTATOB.

[Ipennaraemass mporpamMma I0 XUMHUHU pacKpblBaeT BKJIaJ Yy4yeOHOro mpeaMmera B
JOCTIDKEHUE — IIeNieil  OCHOBHOTO  oO0miero oOpa3oBaHUSI W ONpeneNseT BaXKHEUIIHe
coJiepKaTeNNbHbIC JINHUU TIPeIMeTa:

BCIICCTBO , 3HAHHUA O COCTABC W CTPOCHHUU BCHICCTB, UX BaXKHEUIITNX (1)I/ISI/ILI€CKI/IX u
XUMHYECKHUX CBOMCTBAX, OMOIIOTUYECKOM JICHCTBUMY;

XUMHYCCKad pCaklud — 3HaHUA 00 YCII0OBUAX, B KOTOPBIX IMPOABJIAIOTCA XUMHYCCKUC
CBOMCTBA BEIECTB, CMIOCO0AaX YIMpPaBIeHHUs XUMUYECKHUMHU MPOILieccaMH;

MNPUMEHCHUC BCUICCTB — 3HAHUSA U OIIBIT HpaKTI/I‘-IGCKOI\/JI JACATCIIbHOCTH C BEIIECCTBAMHU,
KOTOpbIe HanboJsiee 4acTo ynoTpeOssitoTcs B MOBCEIHEBHOW KM3HHU, IIMPOKO MCIONB3YIOTCA B
IIPOMBIIJICHHOCTH, CEITLCKOM XO3SHCTBE, HA TPAHCIIOPTE;

S3BIK XMMHH — CHUCTEMa BAXHEWIIUX TOHATUNA XUMHUU U TEPMHHOB, B KOTOPBIX OHU
OIMHUCBIBAIOTCA, HOMCHKJIaTypa HCOPraHWYCCKHUX BCIICCTB, T. €. UX HA3BAHHUA (B TOM YUCIIC U
TPUBHUAIIBHBIE), XUMHUECKHE (DOPMYIIBI i YpaBHEHHUSI, a TAaK)Ke MIpaBuiia IiepeBoaa nHpopmamnmu ¢
€CTCCTBCHHOT' O s3bIKA HA A3BIK XUMHWU U O6paTHO.

ITpu otbope comepkaHusi, KOHKPETUZUPYIOIIETO MPOrpaMMy, YUUTHIBAJIOCh, YTO TEpeN
0o0muM 00pa3oBaHMEM HE CTOUT 3ajada Mpo(eCcCHOHATBLHON MOATOTOBKH O0y4YaroImUXCcs. ITO
OTIpeNIeNIUII0 TOCTPOEHUE Kypca Kak OOLIEKYJIbTYPHOTO, HAINpaBIIEHHOTO, MpPEXJIe BCEro Ha
dopMHpoBaHHWE W pa3BUTHE MHTEpPECca K HM3YyYCHHIO XMMHU. YUYTEHa OCHOBHAas OCOOCHHOCTh
MOJPOCTKOBOTO BO3pacTa — Hayajo INepexoia OT JAETCTBa K B3POCIOCTH, KOTOPBIH
XapaKTepU3yeTCsl pa3BUTHEM ITO3HABATEIHLHOM cephl.

Ha »srane ocHoBHOro oOmiero cpeaHero oOpa30BaHUS TMPOUCXOIUT BKIIOYECHUE
o0yJaromuxcsi B TIPOCKTHYIO W HCCIECIOBATEIbCKYIO JIEATEIBHOCTh, OCHOBY KOTOPOW
COCTaBJIAIIOT TaKUE YHUBEPCAIbHBIC YUeOHbIC IEHCTBHS, KaAK YMEHHE BUICTh MIPOOJIEMBbI, CTABUTh
BOTIPOCHI, KJIACCH(HUIIMPOBATh, HAOIIOAATh, MPOBOJUTH AKCIIEPHUMEHT, JAETaTh BBIBOABI M
YMO3aKJIKOUCHUA, OGLHCHHTB, AOKa3bIBaTh, 3allMIIATb CBOU HACHU, [AaBATb OMNPCACIICHUA



noHsaTusM. Croza ke OTHOCATCA NPUEMBI, CXOAHBIE C OIpPENEICHHEM IIOHSTHUN: OIHCAHUE,
XapaKTEpUCTHKA, Pa3biACHEHUE, CPaBHEHUE, pa3andyeHue. POpMUPOBAHUE 3TUX YHUBEPCAIBHBIX
y4eOHBIX JEUCTBUN HAUMHAETCS €IlE€ B HAYaJbHOM IIKOJIE, @ B Kypce XMMHUHU OCHOBHOM ILIKOJIbI
IIPOUCXOIUT UX PAa3BUTHE U COBEPIICHCTBOBaHUE. B CBA3M ¢ 3TUM pe3epBHBIC 4aChl INIAHUPYETCS
UCIIONIb30BaTh Ha (OopMHpOBaHWE W pPA3BUTHE YMECHHHM IPOCKTHOH M HCCIIEIOBATEIHCKON
NeSITEIbHOCTH, YMEHUE BUJETh IIPOOJIEMBI, 1€JIaTh BHIBOJIbI U YMO3AKIIOUEHHMS.

Mecro npenMera B y4eOHOM IIJIaHe
CornacHo yTBEpKACHHOMY YUeOHOMY IUIaHYy IIKOJIBI HA U3y4eHUE MPOIEACBTHIESCKOTO
Kypca XMMHH B 7 KJ1acce oTBeieH | Jac B Hezento, Bcero — 34 yaca.

COAEPXAHUE OBYUEHUA

IIpenmer xuMun u Meronsl €€ usydenus lIpeamer xumum. 3HaUEHUE XUMHUHU B KU3HU
coBpeMeHHOro uesnoBeka. Tena u BemectBa. ColicTBa BemiecTB. [IpumeHeHHe BellecTB Ha
OCHOBE HUX CBOWCTB. SfBieHus, npoucxomsiume c BemecTBaMu. Duznyeckue sBICHUS U
XUMHUYECKHE peakiuu. BellecTBa, yqacTByIOIUE B PEAKIIMU: UCXOJHBIE BEIIECTBA U IPOAYKTHI
peakuuu. IIpu3Hakym XMMHMUYECKHMX pEaKUUil: M3MEHEHUE LIBETA, BBINAJCHUE WM PACTBOPEHHUE
0CaJiKa, BBIJICIICHUE Ia3a, BBIACICHUE WM IOTJIOLICHHUE TEIIOTHI M CBETA, IOSBICHUE 3aIlaxa.
HaOnronenue u skcnepuMeHT B XUMMHU. M3ydeHue IiiaMeHu CBeYM M CHMPTOBKM. ['Mmoresa u
BbIBOA. OdopmiieHue pe3ynpTaToB O3KcmepuMmeHTa. [IpakTuueckass paborta. 3HAKOMCTBO C
nabopaTopHbIM oOopyznoBanueM. IIpaBuna TexHuku Oe3omacHocTH Hpu pabore B KaOuHeTe
(mabopatopun) xumun. Jlemoncrpauuu. Bunmeodparmentsl n cmaiiael «Erunmer — poamHa
xumun». Kosulekuus CTEKISIHHOW XMMUYECKOW mocynbl. Kosnekuus usaenui U3 allOMUHUS U
ero craBoB. [loilyyeHue yriaekucioro raza M €ro B3aUMOAEHCTBUE C HM3BECTKOBOW BOIOM.
B3auMozeiicTBrue pacTBOpa NMUILEBOU COMBI C YKCYCHOM KHMCIIOTOM. B3auMozeicTeue pacTBOpoB
MEJHOI0 KyIlopoca M HamartelpHoro cnupra. [lomxuranue mepcrsHoil HutH. JlabopaTtopHbie
onbIThl. M3ydyeHne CTpoeHus IIIaMEHU CBEYU U CIIMPTOBKHU.

I'maBa II. CrpoeHue BemecTB MW HX arperatHble cocTosiHus CTpoeHHE BEIIECTB.
bpoynoBckoe aswxkenue. Juddys3us. Aromsl. Monekynbl. OCHOBHBIE IOJIOKEHUSI AaTOMHO-
MOJIEKYJIApHOTO yueHus. MoHbl. BemecrBa MONEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOCHHS.
ArperatHble cocTostHUS BemecTB. ['a3bl. JKunkoctu. TBEpable BemecTsa. B3anMuble nepexomsl
MEXJly arperaTHbIMH COCTOSIHUSMM BEIIECTBA: BO3rOHKa (cyOiuManus) U jaecyoaumarus,
KOHJIEHCAllUd M HCHapeHue, Kpuctaumzauus M 1uiaBineHue. Jemonctpanuu. duddysus
nepMmaHranara kanus B Boje. CoOupanue npuOopa Ui MOITY4YEHMs ra3a M MpoBEpKa €ro Ha
repMeTUYHOCTh. Bo3ronka cyxoro npaa, uojna wiuM HadtanuHa. JlaGopaTOpHbIE ONBITHI
HabGmonenne 3a OpOyHOBCKMM [JBHKEHHEM (ABM)KEHHE 4acTUI] Tylin B Boje). Huddysus
KOMITOHEHTOB J1€30/10paHTa B Bo3ayxe. Jud¢ysus caxapa B Boje. ArperaTHble COCTOSIHUS BOJIBI.

I'mama III. Cmecu BemmecTB, nX cocTtaB UmCTBIE BemiecTBa U cMecu. UHCTHIe BemecTBa U
cmecu. ['oMOreHHble W TeTeporeHHble cMmecd. ['a3000pasHble, XKHUJIKHE U TBEPABIE CMECH.
l'azoBeie cmecu. Bo3ayx — mpupomnas rasoBas cMmech. CoctaB Bo3ayxa. OOBEMHas a0
KOMITOHEHTa ra30BOM CMeCH KaK OTHOLIeHHe 00bEMa JaHHOTO ras3a K olIieMy o0bEéMy cMmecH.
Pacuétbl ¢ ucnonp3oBaHMEM MOHATUS «OOBEMHAs JOJS KOMIIOHEHTa cMech». MaccoBas A0is
pacTBOpEHHOrO BelecTBa. [IoHATHE O KOHLIEHTpauK pacTBopa. MaccoBasi 10J11 pacCTBOPEHHOTO
BEIIIECTBA KAaK OTHOIIEHHE MacChl paCTBOPEHHOIO BELIECTBA K Macce pacTBopa. Pacuérer ¢
UCTIOJIb30BaHUEM TMOHATHUS «MAccoBasi J10Ji1 pacTBOPEHHOTO BemiecTBay. [IpakTuueckas padora.
[IpuroroBnenue pacTBopa C ONPEACIEHHOW MAacCOBOM JIOJE€H pacTBOPEHHOIO BEIIECTBA.
MaccoBas nons npumecu. [loHsTne o TexHHMYECKOM 00pasiie, 00 OCHOBHOM KOMITOHEHTE U O
npuMmecu. MaccoBas 1o npumecH. Pacuérel ¢ MCIONB30BaHUEM IMOHSATHS «MaccoBas JOJSA
npumecn». Jlemorctpauuu. Pasnuuneie oOpasiel Mpamopa. Komiekuus MHUHEpaaoB M TOpPHBIX
nopon. BumeobparmMeHT 1o OOHapyKeHHIO OOBEMHOW JOJIM KHCJIOpPOJa B BO3IYyXE.
BuneodparmenTtsl u ciaiiel MpaMOopHBIX apTedakToB. Koyiekius ObITOBBIX, KOHAUTEPCKUX U



MEIUIUHCKUX cMmeceil. OOpa3ibl MEAUIIMHCKUX U MULIEBBIX PACTBOPOB C YKAa3aHHWEM MacCOBOM
JI0JIU KOMTIOHEHTa. BueodparMeHThI 1 cliaii 1l U3 U3 BEIIECTB 0COOOM YUCTOTHI.

I'maBa 1IV. ®usnueckue sBieHUs B XUMHH HeEKOTOpBIE CIIOCOOBI pa3/elCHHs] CMECCH.
Paznenenne cmeceil Ha oOcHOBE pa3zauuuil B (PU3MUECKUX CBOMCTBAX HUX KOMIIOHEHTOB.
OtcrauBanue u aekanramus. Llearpudyrupoanne. @PuinbpTpoBanue B 1abOpaTopuu, B OBITY U HA
npousBojcTBe. PuiibTpoBaHUE U GUIBTPAT. Y CTAaHOBKA U1 (PUIBTPOBAHUS U NpaBHIIa pabOThI C
Hell. BeiToBbIe GUIBTPBI Ui BOJBL. AsicopOuus. Y CTpoiicTBO npoTuBorasza. JAUCTUILISAIMS, Wi
neperoska. JluctuwumpoBanHas Boja u e€ noayuyenue. Ileperonka Hedru. Hedrenpoaykrsl.
[lpaktuyeckas paborta. BelpammuBanue KpUCTAUIOB CONMM  (JOMAIIHUK — SKCIIEPUMEHT).
[IpakTnueckas pabora. Ouunctka moBapeHHOW conu. JlemoHcTpanuu. Pasnenenue cmecu
IIOPOILIKOB ee3a U cepbl. OTCTauBaHKUE U JEKAHTAIMS U3BECTKOBOIO MOJIOKA, UM B3BECH MeJla
B Bozc. Pa3nenenue BOIHOM CMECH PaCTUTEIBLHOIO Macja ¢ IOMOIIBIO JEIUTEIBHON BOPOHKHU.
LleatpudyrupoBanue (Ha HeHTpUQYre WK C TOMOIIBI0 Buaeopparmenta). Komnekius cnaiiio
OBITOBBIX M IPOMBILUIEHHBIX HPUOOPOB, B KOTOPBIX HpPUMEHSETCS LEHTpU(yrupoBaHUe.
VYcranoBka i guiabTpoBaHus u e€ pabora. Kosexmust ObITOBBIX (GMIBTPOB. AncopOmus
KYKYPY3HbIMH NQJIOYKaMH IapoB Iaxy4yux BelecTB. Koyekuus MOBA30K M PECHUpPATOPOB.
VYcraHoBKa Ui MEPErOHKM KUIAKOCTEM M e€ pabora (IoJiyueHUE JUCTHIIIMPOBAHHOW BOJIBI).
Buneodpparment «PextudukanyonHas KojloHHa HedTenepepadaThIBAIOIIETO 3aB0Ojla U cxeMa eé
ycrpoiictBay. Komtekuus «Hedts n HedTenpoaykrey. JlabopatopHsie onbIThl. DioTanus cepbl
U3 CMECH C PEUHBIM IIECKOM.

I'maBa V. CocraB BelecTs.

Xumuueckue 3Haku U (Gopmynbsl XUMHUYECKHE 3J€MEHThl. BeriectBa MoJIeKyIsspHOTO U
HEMOJIEKYJIIPHOTO CTPOEHMsl. XMMHUYECKUH 3JIEMEHT KaK OIpeAeaéHHbId BHJ aTOMOB.
XVMMHYECKUE JIEMEHTHI B IIPUPOAE. DIEMEHTHBIN COCTaB IUIAHETHI 3eMIIsl U €€ Ie0J0rM4eCKUX
obomouek. IIpocTeie W ciOXHBIE BemiecTBa. AJIIOTPONHS M aJUIOTPOITHBIC MOIU(PHUKAIHH.
XUMHUECKUE 3HAKM M XUMUYeckue (GpopMmyiibl. XMMHUYECKHE CHMBOJIBI, X IMPOU3HOLICHHE U
Ha3BaHMs. JTUMOJIOTUYECKHE Hayaja Ha3BaHUM XUMHUYECKUX AJIeMEHTOB. Talmauia XuMHUeCKux
sanemenToB JI. M. MenzaeneeBa u e€ cTpykTypa: mepuoabl (OoibIllMe M Majble) U TPYIMIbI
(rmaBHBIE U MOOOYHBIE MOArpyMIbl). OTAENbHBIE TPYIIBI XUMUUYECKHUX AJIEMEHTOB: LIEJIOYHbIE
METaJUIbl, TaJlOreHbl, OJaropojHble raszpl. XuMudeckue ¢Gopmyiasl U (HOpMYJIbHBIE €IMHHUIIBL.
Koad¢unments! u nnnekcsl. Mapopmanus, KOTOpyr0 HECYT XUMUYECKHE CUMBOJIBI U (DOPMYJIBI.
OtHocuTeNbHBIE aTOMHAs M MOJIEKYJspHas Maccbl. OTHOCHTENbHAs aTOMHas Macca Kak
BEJIMYMHA, MOKAa3bIBAIOIIAsl, BO CKOJIBKO pa3 Macca aToMa JaHHOTO 3JeMEHTa OOJIbIIe MacChl
atoMa Bopopoga. OTHOocUTENnbHAs MOJEKYJsIpHas macca UM e€ HaxoxkaeHue. MaccoBas nois
AJIEMEHTA B CJIOXKHOM BelecTBe. JlononHuTenbHas HHPOpMaIHsl, KOTOPYI0 HECYT XUMHUUYECKUE
dopmyinsl. [lemoHcTpanmu. BugeodparMeHTsl 1 cnaiiibl « QIeMEHTHBIH cOCTaB I'e0JIOTHYECKUX
oOonouexk 3emnu». Amnmorponus kuciopoaa. Monenu (umapocrepxkHeBole UM CTioapTa—
Bpurneba) Momekyna pa3nUYHBIX TNPOCTBIX M CIOXKHBIX BemlecTB. Talnuia XUMHYECKUX
snementoB J|. M. Menneneea (KopoTkomepuoanbiii Bapuant). [loprperst M. S1. Bepuenuyca u
JI. 1. MeHnneneena.

I'maa VI. [IpocTeie BemecTBa MeTasebl.

Mertaibl: XUMAYECKUE 3JIEMEHTBI U NIPOCTHIE BELIECTBA. MeTallbl U CIIIaBbl B UCTOPUN
YeJI0BEUeCTBA: MEIHBIN, OPOH30BBIM U JKEJIE3HBIA BeKa. 3HAUCHUE METAIOB U CTutaBoB. OO0Ime
¢usnueckue coiicTBa meramwioB. IIpencraBurenn metamioB. XKene3o. TexHHUECKH YHUCTOE U
XUMHUYECKH YHCTOE kese30. JKene3o — OCHOBa COBPEMEHHOM MPOMBIIUIEHHOCTH U CEIIbCKOTO
xo3s1cTBa. CIulaBbl )keJe3a: YyryHbl U cTand. [lepenenbHblil M IUTEHHBIA YYT'yHbI, UX 3HAUEHUE.
VYraepoaucras W JIETUPOBAHHAs CTAM, WX 3HadyeHWe. [loHAaTHEe O YEPHOM MW UBETHOMN
METATYypruu. AnmoMuHUNA. VICTOpUS MPOMBIIIEHHOrO NMPOU3BOICTBA alfoMUHHUs. [IpuMeHnenune
JTIOMUHUS Ha OCHOBE CBOMCTB. 30JI0TO. Poyib 30510Ta B HMCTOpUU 4YeIOBEYECTBA. 30JI0TO —
MeETaJlJ FOBEIMPOB U ATAJIOH MUPOBBIX JeHeT. [IpuMenenue 3010ta Ha ocHOBE cBOMCTB. OJ0BO,
€ro CBOWMCTBA W MPUMEHEHHE. AJUIOTPOIHUsI 0JIoBa: cepoe u Oemoe 0510B0. «OIJIOBSIHHAS Yymay.
Hemeramner. [Tonoxxenue anemenToB-HeMmerawioB B Tabnuie [[. 1. Menneneesa. bnaropoaasie



ra3bl. Ajutotponust kuciaopoaa. CpaBHEHUE CBOMCTB MPOCTHIX BELIECTB METAJIJIOB M HEMETAILIOB.
[IpencraButenu HemeramnoB. @ochop u ero awtoTponHbie Moaudukauu. CpaBHEHUE CBONCTB
oenoro u kpacHoro docdopa. Obnactu npumererus gochopa. Cepa u o6nactu e€ NpUMEHEHUS.
VYrnepoa, ero amioTpomnHble MoAu(UKauuu (anMa3 u rpadur), UX CBOMCTBA M MPHUMEHEHHUE.
A3zot, ero cBoicTtBa M mnpumeHeHue. Jlemonctpanuu. Kosuiekuuss MeTalsioB U CIUIABOB.
Buneodparmentsl u cnaiinpl «MeTtamibl M CIUIaBbl B MCTOPHM 4ejoBeuecTBay. Kosutekius
«Uyrynsl u cranm». BugeopparMeHTsl U cinaiapl «Xyd0KECTBEHHBIE HM3ACTHS U3 4YyryHa U
cranm». Komnekuust w3nenuii M3 adiOMUHUS U €ro ciuiaBoB. BupeodparmMeHThl U craiiabl
«30510TO — Marepuajl IOBEJIMPOB M MHUpPOBbIE JeHbrM». Kosuleknus wusgenui U3 00Ba.
Buneodparment «llasuue». Komneknus HeMeTamsioB — MPOCTBIX BemiecTB. Buaeodparment
wi cinaiin «Kucimopoxn — BemecTBO TopeHusi U aeixaHus». [lomydenue Oenoro docdopa u
W3ydeHUuEe €ro CBOWCTB. BuaeodparmeHTsl m cnaiasl «AsuioTpornus yriepoaa». Monaenu
KPUCTANTHYECKUX PEeIETOK anMasa u rpadura. Komnekius « AKTUBUPOBAHHBIA yroib 1 0071acTi
ero mnpumeHenusi». ['openue cepsl u ¢ocdopa. Jlaboparopubie ombIThl. O3HAKOMIEHUE C
KOJUIEKLIMENH METAJIJIOB U CIU1aBOB. O3HAKOMIIEHHUE C KOJUIEKIIMEH HEMETAIIIIOB.

I'masa VII. CioxHBIE BeliecTBa

BanentHocTh. BaneHTHOCTH Kak CBOWCTBO aTOMOB OJHOIO XHWMHYECKOrO 3JIEMEHTA
COEIMHATBCA CO CTPOrO OMpPEAENIEHHBIM YHMCIOM aTOMOB JPYroro XHMMHUYECKOTO 3JIEMEHTA.
DNEMEHTBl C TMOCTOSSHHON W TMEePEeMEHHON BAJICHTHOCTHIO. BBIBOA (DOpPMYIBI COCOMHCHHS IO
BaJIeHTHOCTH. Ha3Banue coeauHeHuss 1o BajgeHTHOCTH. Oxcuapl. Okcuabl ©U  cnocod
oOpa3oBaHusl uX Ha3BaHWU. OKCHJBI MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOIO cTpoeHus. Poib
okcuioB B npupoae. [lapuukoseiil addext. [IpeacraBurennu okcuaoB. Bona, yriekucislii ras,
okcun kpemuHusi(IV), ux cBoiictBa u mnpumenenue. Kwucnorel. Kucnotel, ux coctaB u
knaccudukanusa. Kucnorel opranuyeckue u Heopranuueckue. Huaukatopsl. Tabmuna
pactBopumocTu. CoisiHas M CEepHas KUCIOThl, MX CBOWCTBA M HpuMeHeHue. OCHOBaHMSL.
OcHoBanusl, UX cocTaB U HaszBaHus. [ uapokcorpynma. OCHOBaHUS PacTBOpPUMBIE (LIENOYHU) U
HepacTBOpUMbIe. M3MeHEeHNe OKpacKu WHIMKATOPOB B IIEJIIOYHOHM cpene. ['mapokcuapl Hatpus,
Kaiugd M Kanblus, uX cBoWcTtBa M mnpuMeHeHwe. Comu. Conm, MX COCTaB M Ha3BaHUS.
PactBopumocTs coneii B Boge. XiopuJ HaTpus MU KapOOHAT Kalblus, UX CBOWCTBA U
npuMmenenue. Knaccudukanus HeopraHndeckux BellecTB. BemecTBa, ux kiaccuduxamus u
MHoroo6pasue. [IpocTeie BemiecTBa: MeTamibl U HeMeTaibl. CIIOKHBIE BEIECTBA: OKCHUJDI,
OCHOBaHMs1, KUCIOTHI, conu. Jlemoncrpauuu. Komnekuus okcuaos. ["amenne n3zsectu. Bosronka
«cyxoro apaa». Komnexuus ocHoBanui. Komuieknus kucnot. MI3MeHeHne oKpackyu MHIUKaTOPOB
B IIENIOYHON W KUCIOTHOW cpenax. [IpaBuno pazbaBneHus cepHod kucnoTbl. OOyriamBaHUE
OpTraHWYECKUX BEIIECTB U MAaTEPUAJIOB CEPHOIN KUCIOTOM. Tabyniia pacTBOPUMOCTH OCHOBAHUM,
KHUCTIOT U coneil B Boae. Komnekius coneit. Jlaboparopuslie onbIThl. [Iponyckanue BEABIXa€MOTO
BO3JlyXa Yepe3 M3BECTKOBYH Boxay. MccinenoBaHue pacTBOpPOB KHUCIOT HHJIMKATOpPaMHU.
HccnenoBanue pacTBOpPOB MIEIOUYEH HHANKATOPAMH.

[NTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMGBI 110 XUMHUN HA
YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHU A

JInuHOCTHBIE

B IIEHHOCTHO-OPHEHTAIMOHHOW cdepe — UYyBCTBO TOPIAOCTH 3a POCCHUUCKYIO
XUMHUYECKYIO HAyKy, TYMaHU3M, OTHOIICHHUE K TPYIY, IIeIeyCTPEMICHHOCTb;

(dhopMHupOBaHKE IIEHHOCTH 3J0POBOTO U 0€30mMacHOr0 0Opasa KWU3HH; YCBOSCHHUE IMPABHII
WHAWBUAYAILHOTO M KOJIJIEKTUBHOTO O€30MAaCHOTO TOBEIEHUS B YPE3BBIYAMHBIX CHUTYAIIMSIX,
YIPOXKAOIIUX KU3HU U 3J0POBBIO JIFOAEH;

B TpyIoBOil cdepe — TOTOBHOCTb K OCO3HAaHHOMY BBIOOpY JlabHEHIIeH
00pa30BaTeNbHON TPACKTOPUH;
B TO3HABATEIbHOM (KOTHUTHBHOM, MHTEIUIEKTYyaJlbHOW) cepe — YMEHHE YIpPaBIsATh

CBOEH MO3HABATEIbHON NEITEILHOCTDIO.



(hOopMUPOBaHHE OCHOB JKOJIOTMYECKON KYIbTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOTO MBIIIICHUS, PAa3BUTHE ONBITA SKOJOTHMYECKH OPUEHTHUPOBAHHOU
pedIIEKCUBHO-OIICHOYHON U MPAKTUYSCKOU JIesi- TeTbHOCTH B )KU3HECHHBIX CUTYAIIHSIX;

MertanpeameTHbie

YMEHHE CAMOCTOSITEIIBHO OMPEACTSATH IIeJI CBOCTO O0YUCHHSI, CTABUTh U (JOPMYITHUPOBATH
uist ce0s HOBbIE 3a7aud B yu€0Oe U IMO3HABATENbHOW JESTEIbHOCTH, Pa3BUBaTh MOTHUBBI U
MHTEPECHl CBOEH MO3HABATEIBLHOW JECATEIbHOCTH; YMEHHUE CAMOCTOATENIBHO IJIAHUPOBATH ITYTH
JOCTHIKEHHUSl 1eJield, B TOM 4HCIEe albTepHAaTHBHBIC, OCO3HAHHO BbBIOMpaTh Haubolee
a¢dekTuBHBIE CIOCOOBI pEIICHUs YIeOHBIX U MO3HABATEIHHBIX 3a/1a4;

YMEHUE COOTHOCUTH CBOU JEHCTBUS C IUIAHUPYEMBIMU DPE3YJIbTaTaMH, OCYIIECTBIISTh
KOHTPOJIb CBOCU JESATEILHOCTH B TPOIECCE JTOCTHIKEHHUS PE3yJbTara, ONPEAeIsTh CIOCOOBI
NENCTBUI B paMKaxX MPeIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JACUCTBUS B
COOTBETCTBUU C U3MEHSIOLLIECHUCS CUTYyallUEH;

YMEHHE OLEHUBATh IMPABWIBHOCTh BBHIMIOJHEHHS Yy4yeOHOM 3aiadyd, COOCTBEHHbBIE
BO3MOXHOCTU €€ pEIICHHUs; BIJIAJICHUE OCHOBAMU CAMOKOHTPOJS, CAMOOLICHKH, HPUHATHS
pelieHuid W OCYIIECTBIIEHUS OCO3HAHHOTO BbIOOpa B yueO- HOW U TO3HABaTEIbHOU
JESTEIIbHOCTH; YMEHUE ONPEISIISTh TIOHATHS, CO37aBaTh 0000IICHHS, yCTaHABIMBATh AHAIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSTEIIBHO BBIOUPATh OCHOBAHHUS U KPUTEPUU JJIs KiIaccU(DUKAIINHU,
YCTaHABJIMBATb IPUUYUMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTHh JIOTUYECKOE  PACCYKICHHE,
YMO3aK/II04YeHre (HHIYKTUBHOE, IEAYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BBIBOIBL;

yYMEHHUE CO3/1aBaTh, IPUMEHATH U MPE0OPa30BbIBATH 3HAKU U CUMBOJIbI, MOJICJIH U CXEMBI
JUTSI peIIeHUs YUeOHBIX U IMO3HABATEIbHBIX 3a/1a4;

yMEHHE OpPraHU30BBIBATh YYEOHOE COTPYAHUYECTBO M COBMECTHYIO IE€ATEILHOCTH C
YUUTEIEeM U CBEpCTHUKAaMU; paboTaTh HHIMBUIYaJIbHO U B TPYIIIE: HAXOAUTh O0IlIee pelieHue u
paspeniath KOH(MIMKTHI HA OCHOBE COTJIACOBAHUS MO3UINI B yIéTa HHTEPECOB; (hOPMYITHPOBATH,
apryMEHTHUpOBaTh M OTCTauBaTh CBOE MHEHHUE; YMEHHE OCO3HAHHO HCIOJIb30BaTh pPEUYEBbHIE
CpPEACTBA B COOTBETCTBUM C 3aJa4€il KOMMYHHUKAIIUU ISl BBIPAXKEHUSI CBOMX UYBCTB, MBICIIEH U
NOTPEOHOCTEH; TMIAHUPOBAHUS M PETYISALUU CBOEU JEATEeIbHOCTH; BIAJIEHHE YCTHOU U
MACbMEHHOW pPEYbl0, MOHOJIOTUYECKOW KOHTEKCTHOM peubio; (OpMUpOBAaHWUE U pa3BUTHE
KOMIIETEHTHOCTH B OO0JIACTM  HUCHONB30BaHUS  WH(GOPMAIMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTH; (POPMHUPOBAHKE U PA3BUTHE YKOJIOTUYECKOTO MBIIICHUS, YMEHHE TIPUMEHSITh €T0 B
MO3HABATENbHON, KOMMYHHKATHUBHOW, COLMANbHOW TMpakTUKe U  NpoQeccHOHATbHON
OpHUEHTALINH.

[IpenmerHsbie

B mo3naBarensHO# cdepe: maBaTh ONpENEICHUS H3YYCHHBIX MOHATHH: «XUMHUYECKHI
AIEMEHT», «aTOM», «HOH», «MOJIEKYJa», «IIPOCThIE M CJOKHBIE BEIIECTBA», «BEIIECTBOY,
«xuMuueckas (popMmynay, «OTHOCHUTEIbHAs aTOMHAs Maccay, «OTHOCHUTEJIbHAash MOJIEKYJspHas
Macca», «BaJEHTHOCTBbY», «CTENEHb OKHUCICHHS», «KPUCTANIMYECKAs PEIIETKa», «OKCHUIbD,
«KUCJIOTBI», «OCHOBAHUS», «COJN», «aM(POTEPHOCTHY», «UHIUKATOPY, IEPHUOIUUECKHI 3aKOH,
«repuoaudeckas TaONHIa», «U30TOMBD), «XUMHYECKas CBS3bY, <QJIEKTPOOTPUIATEILHOCTHY,
«XHMUYECKasl peaklus», «XUMUYECKOE YPAaBHEHUE», «TCHETUYECKAs CBS3bY», «OKUCICHHE,
«BOCCTAHOBIICHHEY, «AJIEKTPOJUTHYECKAs JUCCOLMALIMSY», CKOPOCTh XUMUYECKON PEaKIIUN»;

OonucaTth JEMOHCTPAllMOHHBIE M  CAMOCTOSITEIbHO  MPOBEACHHBIE  XWMHYECKHE
HKCIIEPUMEHTHI; ONUCHIBATh W Pa3jnyaTb M3YUYEHHBIE KJIACCHI HEOPTraHWYECKUX COEAMHEHUH,
MIPOCTHIE U CIIOYKHBIE BEMIECTBA, XUMHUYECKHE PEAKIINH; KJIACCU(UIIMPOBATH U3yUECHHBIE OOHEKTHI
U SIBJICHUS,

JienaTh BBIBOJABI W YMO3AKJIIOUEHHUS W3 HAOMIONCHHUHA, W3YYCHHBIX XHMHYECKHUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOWCTBA HEHU3YUYEHHBIX BEUIECTB II0 AHAJIOTHU CO
CBOMCTBAMH W3YYCHHBIX; CTPYKTYpPHPOBAaTh M3YYCHHBIM MaTepual HM  XHUMHYECKYIO
uH(pOpMAIIMIO, TOJIYYCHHYI0 €3 JIPYrMX HCTOYHHKOB; MOJAEIUPOBATH CTPOCHHUE AaTOMOB
3JIEMEHTOB -3 mepruo0B, CTPOEHUE MPOCTHIX MOJIEKYII,



B 11eHHOCTHO — OpUEHTAIIMOHHOM cdepe: aHATU3UPOBATh U OIICHUBATh MOCICACTBUS IS
OKPY’KaIOIIEeH cpeabl OBITOBOM W TMPOU3BOACTBEHHOHN ACATEIHHOCTH YEIOBEKA, CBSI3aHHOW C
nepepadoTKOM BEUIECTB;

B tpynoBoii chepe: mpoBOIUTh XUMUYECKHHA SKCIICPUMEHT;

B cdepe Oe3omacHOCTH IKU3HEAEATEIHHOCTU: OKa3bIBaTh IIEPBYIO MOMOIIb TIPU
OTpaBJICHMSX, OXKOrax M JPYruX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH M JIAOOPATOPHBIM
000pyI0BaHUEM.



TEMATHNYECKOE INTAHUPOBAHUE

KonmuectBo yacos

No /11 HanmMeHnoBanue pasziesioB U TeM K 0 DNEeKTPOHHBIE (tmudpoBsIe)
- IPOrpamMMbl Bcero OHTPOJILHBIC PaKTHICCKHC 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
1 [IpenMer XUMHM W METOIBI €& 4 1 bubanoreka
W3Y4EHUs ITOK https://m.edsoo.ru/7f41837¢
> CtpoeHne BeHIECTB W HX 5 bubnuoTeka
arperaTtHble COCTOSIHUS ITOK https://m.edsoo.ru/7f41837¢
3 CmecH BElIeCTB, MX COCTaB 5 1 bubnuoreka
ILOK https://m.edsoo.ru/7f41837¢
4 dusnyecKkue IBJICHUSA B XUMUM | 3 2 bubnmorexa
I[HOK https://m.edsoo.ru/7f41837¢
5 CocraB BemecTB. XHUMHUYCCKHUE 5 1 bubnmmoreka
3HAKH U HOPMYIIbI I{OK https://m.edsoo.ru/7f41837¢
6 IIpocTele BemecTBa 4 bubmaorexa
ITOK https://m.edsoo.ru/7f41837¢
7 CI107kHBIE BEIECTBA 11 1 BromuoTexa
ITOK https://m.edsoo.ru/7f41837¢
HTtoro 34 2 4




ITIOYPOYHOE ITJIAHMPOBAHUME

KomngecTBo yacos

. Hara DIJIEKTPOHHBIE udpoBbie
New/m | Tema ypoxa Bcero Kortpomes | IlpakTHiecKu H3y4YeHUs o0pa3oBaTenbHbIC PECYPCHI
bIe pabOTHl | € paboTHI
1 [Ipeamer xumuu 1 bubmorexa
pedt LOK https://m.edsoo.ru/ff0d210c
’ SIBneHus, mpo- HMCXOAAIIHE C 1 bubnuorexa
BCISCTBAMH ILIOK https://m.edsoo.ru/ff0d227¢e
3 Habnronenue u KCIIEpUMEHT B 1 bubnuorexa
XHMUH ILIOK https://m.edsoo.ru/ff0d23dc
[Tpaktueckass pabora  Nel
4 «3HAKOMCTBO C J1abOpaTOPHBIM 1 1 bubnmnoreka
00opynoBaHuEM. [IpaBuna HOK https://m.edsoo.ru/ff0d26ca
TEXHHUKH 0€30TaCHOCTH
5 CTpoeHue BelecTB 1 bubsmotexa
P Hl IOK https://m.edsoo.ru/ff0d28c8
6 ArperatHblie COCTOSIHAA | | bubnmnoreka
BEIISCTB IIOK https://m.edsoo.ru/ff0d2abc
7 YucTeie BemecTBa U CMECH 1 bubnuorexa
ITOK https://m.edsoo.ru/ff0d2be8
3 ["a3oBBIE CMecH 1 bubnuorexa
ITOK https://m.edsoo.ru/ff0d2a6c
9 MaccoBas 10751 paCTBOPEHHOTO 1 bubnuoreka
BEIECTBA IHOK https://m.edsoo.ru/ff0d2d50
[TpakTueckass pabora Ne 2
10 «[IpuroroBieHne pactBopa ¢ 1 1 bubnmnoreka
omnpenenEHHON MacCcoOBOM JoJei IIOK https://m.edsoo.ru/ff0d2eae
pacTBOPEHHOTO BEIIECTBA
11 MaccoBas 1o npumecen 1 bubnuoreka
ITOK https://m.edsoo.ru/ff0d323c
12 HexoTopsie CIIOCOOBI 1 bubnuoreka

pa3acCIICHUA cMmeceit

IHOK https://m.edsoo.ru/ff0d350c




Juctumisiuus, Wil neperoHka.
[IpakTnueckass pabora Ne 3

13 «BrIpamuBanue — KpHCTalJIOB bubmorexa
patil p 5 LIOK https://m.edsoo.ru/ff0d5230
COJTH» (momanTHuH
HKCIIEPUMEHT)
14 [IpakTtnueckass pabora Ne 4 bubnuoreka
«OuncTKa NOBapEHHOM con HOK https://m.edsoo.ru/ff0d37fa
15 XUMHUYECKHE DJIEMEHTBI bubnuoreka
LOK https://m.edsoo.ru/ff0d3al6
XumMuueckre 3Hakd. TaOmuna
16 XUMHYEeCKUX d3ieMmeHToB [. U bubsmotexa
T IIOK https://m.edsoo.ru/ff0d3b88
MenneneeBa
17 g?r(if;;iime aT((?I\:gzﬁIYHB; bubmmorexa
OK https://m.edsoo.ru/ff0d5708
MOJICKYJIIpHAs MacChl
18 i(l)\f;OPeHHeHO P;OT(?JS?SHIGHHE bubsmotexa
: N a IIOK https://m.edsoo.ru/ff0d3f34
KOHTPOJIbHOH pabore
0| clincoe. omecrn . ewecn Bumorexa
m ' LIOK https://m.edsoo.ru/ff0d40c4
XuMHUecKas CHMBOJIHKAY
20 Mertaib bubnmmoreka
IHOK https://m.edsoo.ru/ff0d4290
g | e
P ¥4 IIOK https://m.edsoo.ru/ff0d448e
KOH(epeH1IUsI)
2 Hemeramner bubnuoreka
IHOK https://m.edsoo.ru/ff0d4614
I
yp ya OK https://m.edsoo.ru/ff0d497a
KOH(epeH1us)
4 BamenTHOCTH bubmmoreka

IHOK https://m.edsoo.ru/ff0d4790




OKcuanl

Bbubanoreka

25 I LOK https://m.edsoo.ru/ff0d4c4a
26 [TpencraBuTenu OKCUAOB (YpOK 1 bubnuoteka
— y4eHUYeCcKass KOHPEPECHITHS) IHOK https://m.edsoo.ru/ff0d4ae2
97 Kucnotsr 1 bubnmoreka
LOK https://m.edsoo.ru/ff0d4dd0
78 [TpencraButenu Kuciaor (ypok 1 bubmuoteka
— y4eHUYeCcKass KOHPEPECHITHS) I[HOK https://m.edsoo.ru/ff0d4dd0
9 OcHoBaHUsL. [IpencraBurenu 1 Bbubmanoreka
OCHOBaHHM [HOK https://m.edsoo.ru/ff0d50d2
30 Comnu 1 bubnuorexa
ILIOK https://m.edsoo.ru/ff0d4dd0
31 [IpencraButenu conet (ypoxk — 1 bubnuorexa
y4eHHUYEeCcKasi KOH(PEepeHIIHs) OK https://m.edsoo.ru/ff0d4{42
3 Knaccudukamms 1 bubnuoreka
HEOpPraHMYECKUX BEIIECTB LHOK https://m.edsoo.ru/ff0d542e
I o
9 HOK https://m.edsoo.ru/ff0d55a0
HEOPTaHMYECKUX COSIMHEHUI
AHanu3 KOHTPOJIBHON pPabOTHI.
34 ITonBenenue wurorop ydeoOHoOro | 1 bubmorexa
mﬂi a i LIOK https://m.edsoo.ru/ff0d5708
OBIIEE KOJIMYECTBO YACOB IIO 34

I[TPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEGHBIE MATEPHUAJIBI JIJIS1 YHEHUKA

Xumus, 7 wnacc/ T'abpuenssH O.C., OctpoymoB WN.I'., CnagxoB C.A., AKIMOHEPHOE OOIIECTBO
«M3marenscTBO «lIpocBemenne»

METOJUYECKUE MATEPUAJIbI 1JIA YUUTEJA

1. O.CTabpuensn, C.A.CnagkoB. Xumus. Paboume nporpammel. [lpenmernass nunus y4eOHUKOB
C.l'abpuensna, M.I'.OctpoymoBa, C.A.CnankoBa 7 kiI. YdyeOHOe mocoOuwe s oOpa3oBaTeIbHBIX
opranuzanuii. 2023r

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. Poccuiickas 35ekTpoHHas mkodia. - https://resh.edu.ru/
2. "Anxumuk" - http:/alhimik.ru
3. Kypnan «Xumus u xu3Hb» - https://hij.ru/
4. [Tonbopka auTepatypsl o XuMuu - http://c-books.narod.ru/
5. Xypnan " 1 cents6ps" - https://1sept.ru/
6. Undoypok - https://iu.ru/video-lessons
7. COOpHHUK cTaTel 0 XUMHUYECKUX 3JIE€MEHTaX, UIUTFOCTPUPOBAHHBINA OIMCAaHUEM 3KCIIEPUMEHTOB. -
http://www.periodictable.ru

MYHWUTTAJIbHOE MopnucaHo undposoi
KA3EHHOE noanucoto: MYHULUWIMAJIBHOE

OBLLEOBPA3OBATE/TbHOE ~ KASEHHOE

" ObLLEOBPA3OBATEJIbHOE
YHPEXAERME "CPENHAA YYPEXOEHNE "CPEAHAA LLUKOJIA

LLIKOJTA N2 11" Ne 11" I.MTASITTACOBKM
[.[TAJIJTACOBKWU BONTOrPAACKOW OBJTIACTW

BOJI FOFPALI'CKOVI OBJTACTIN Aata: 2026.09.22 12:51:20 +03'00'
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