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HOACHUMTEJBHAS 3AIIMCKA

IIporpamma y4eOHOro mpeaMeTa MO XUMHHM A 7 KIAcCOB COCTaBJI€HAa HAa OCHOBE
@®enepallbHOIO  IrOCYJAapCTBEHHOTO  00pa3oBaTelNbHOIO  CTaHIApPTa OCHOBHOTO  OOILEro
oOpazoBanusi, mporpammsl o xumuu O. C. I'abpuensna (O. C. I'abpuensn, 1. B. Akcénona, U.
I'. OctpoymoB «IIpumepHas nporpamma Kypca xumuu s 7 kiacca» — M. : IIpocseenue,
2021). a Taxxe Ha ocHOBe (emepanbHOM pabodeil TporpaMMbl BOCHHUTAHUS U C YYETOM
KOHLEMNIMK MpenojiaBaHus y4eOHOro mnpeamera «XuMmus» B o0Opa3oBaTENbHBIX OpraHU3aLUsIX
Poccuiickoit @enepanuu.

OOGHOBIEHHE UIKOJIBLHOTO O0pa30BaHUs, B TOM YHCIE XHMHUYECKOTO, HAIPaBJIEHO Ha
CO3/1aHHE ONTHUMAJBHBIX YCIOBUH Ui YAOBJIETBOPEHHUS MOTPEOHOCTEH KaXKJIOTro YYCHHKA, IS
dbopMUPOBaHUSA €ro BCECTOPOHHETO HHTEpeca, AJIs Pa3BUTHS YEIOBEKa C HOBBIM YPOBHEM
CO3HAHMS, aKTHUBHO Y4YaCTBYIOUIETO B IpPeoOpa3oBaHUU MHUPA, CIHOCOOHOTO K CaMOOLIEHKE U
KpUTHYECKOMY MbIIeHHI0. CoaepKaHne Kypca XUMHUH Kak y4eOHOro rnpeamera GopMHupyercs,
UCXONs M3 O0IuMX Iieneil oOpa3oBaHMs, BOCHUTAHUS W Pa3BUTHs JIMYHOCTH, BKIIIOYAIOIIUX
(dbopMupOBaHKE HAYUHBIX B3TJISA0B Ha MPUPOAY U OOIIECTBO, IIEHHOCTHBIX COLIMAIbHO3HAUYMMBIX
OpUEHTAINM, IPUBUTHE T'YMAHHBIX B3IJIS0B HA OKPYKAIOIIYIO JEMCTBUTEIBHOCTD.

XuMUYecKue 3HaHUA HEOOXOAMMBI KaKJIOMY Y€IOBEKY, OHU OMPEICINIOT palliOHAIbHOE
MOBEJICHUE YEJIOBEKa B OKPY’KAIOIIEH cpejie, HE0OXOUMBbl B TOBCEIHEBHOU XU3HH. [ IaBHOM
npoOjeMoil B MpenojaBaHUM XUMHUH SBISAETCS MEPerpy’KeHHOCTh Kypca OCHOBHOM IIKOJIBIL.
Pemuth 3Ty mpoGieMy MOXHO € MOMOIIBIO Y4eOHOTO Kypca Kypca Al IpeanpouibHOro
KJlacca.

Peanuzanust mpeamera crnocoOCTBYET IMOBBIIICHWIO MOTHBALMM M IO3HABATEIbHOM
AKTHMBHOCTHM Yy4YalllMXCA IMPU HM3YYEHUM OCHOBHOIO Kypca XuMuH. [IpomeneBTuueckuil Kypc
XUMHU XOTS W HOCHT OOIIEKYJIBTYpHBIH XapaKTep W HE CTaBHT 33Aady NpoQecCHOHATHHON
HOJTOTOBKU OOYYAIOLIUXCS, TEM HE MEHEEe MO3BOJSIET MM ONPEICTUTHCS C BBIOOPOM MpOpuiIs
oOydeHus B cTapuieil mkone. s mocTukeHUs: 00pa30oBaTENIbHBIX pE3yJNbTaTOB HAa OCHOBE
CUCTEMHO-/IEITEIbHOCTHOTO TOJX0/a, KOTOPBIA SIBISETCS OJHUM M3 OCHOBHBIX MEXaHHU3MOB
peanuzanuu @I'OC OO0, MOKHO UCMOJIB30BATh TEXHOJIOTHUIO AesiTenbHOCTHOrO MeTona (TIM)
— MEeJarormyeckKuii MHCTPYMEHTApUH YUYUTElNs, CHOCOOCTBYIOIIUN BKIIOYCHHUIO YYalllUXCS B
y4eOHYI0 JeTeNbHOCTh Ha OCHOBE METOoAa PEeQIIEKCUBHOW CaMOOpraHU3alluu JJsl YCBOCHHS
riIyOOKUX M MPOYHBIX 3HAHUM 0 MTPEIMETY.

DopMHUpPOBAHUE Yy Y4YAIUXCS YMEHUS BUJCTb M IMOHUMAaTh IIEHHOCTh OOpa3oBaHMUs,
3HAYUMOCTh ~ XMMMYECKOTO 3HaHMs JUId KaXJOro YeJoBeKa HE3aBHUCUMO OT  €ro
npoeCcCHOHATIBHON JIEATENIbHOCTH; YMEHUS pa3nuyaTh (akThl W OLIEHKH, CpPaBHUBATh
OLICHOYHBIE BBIBOJBI, BUJETh HUX CBS3b C KPUTEPUSIMH OLEHOK M CBSI3b KPUTEPUEB C
OTIPENICTICHHON CHCTEeMOM IeHHOCTeH, (OpMyIUpoBaTh M OOOCHOBBIBaTH COOCTBEHHYIO
HO3ULIHIO;

®opmupoBaHue y 00ydaromuXcsl IEJIOCTHOTO MPEACTABICHUS O MUPE M POJIH XUMHUU B
CO3JIaHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MUPA; YMEHUS OOBSCHITH OOBEKTHI H
IIPOLIECCHl  OKPY’KAIOIICH JCUCTBUTEIBHOCTM — IPUPOIJHON, COLHMAIBHOM, KYyJIbTYPHOM,
TEXHUUYECKOH Cpefibl, UCTIOIB3YS TSl 3TOr0 XUMHUYECKHE 3HAHUS; TPUOOpEeTEeHNE 00yYaroIMMHCs
OMbITa Pa3HOOOpa3HOM JEeATEIbHOCTH, IO3HAHUS M CAMOIO3HAHMS; KIIOYEBBIX HABBIKOB
(KJIFOYEBBIX KOMIIETEHTHOCTEW), MMEIOIINX YHHMBEPCAIbHOE 3HAu€HHE I pa3IMYHBIX BHJIOB



JIeATEIbHOCTH: PELICHUST TPOOJieM, MPHUHATHS PELICHUH, MOWCKa, aHaiu3a W 00paboTKU
I/IH(bOpMaHI/II/I, KOMMYHHKAaTHUBHBIX HaBBIKOB, HAaBBIKOB H3Mep€HHﬁ, COTPYyAHNYCCTBA,
0e30MmacHOT0 OOpAIEHHUS C BEIIECTBAMU B TIOBCETHEBHOM KU3HU.

3agayu yyeOHOro npeamera
OO6pazoBarenbHbIe:
(hopMUpOBaHHE CUCTEMbI XMMUUYECKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOM
KapTHUHBI MUDA;
PaszBuBatrompue:

pa3BUTHE JUYHOCTH OOYyYalOIIUXCS, WX HHTEJUIEKTyallbHOE U  HPAaBCTBEHHOE
COBEpPIIICHCTBOBaHNE, (POPMHUPOBAHNE Y HHUX TYMAHHCTUYECKHX OTHOIICHUH W SKOJIOTHYCCKH
11eJ1eco00pa3HOro MOBEJCHUS B OBITY U B TPY/I0BOW AEATEIBHOCTH;

BocnurarenbHsie:

-popMupoBaHre yMEHHI 0€30MacHOTO OOpaIieHus C BEUIECTBAMH, HCIOIb3yeMbIMU B
MOBCEIHEBHOM KM3HU; BRIPAOOTKA MOHUMAaHHsI OOIIECTBEHHOM MOTPEOHOCTH B Pa3BUTHH XUMUH,
a Takke (OpPMHPOBAHME OTHOIICHHS K XHMHH KaKk K BO3MOXHOW oOjactu Oymymieit
IIPaKTUYECKON NEATEIbHOCTH.

Oo0masi xapakTepucTUKa Y4eOHOI0 npeamMeTra.

B coorBercTBUN ¢ DenepanbHBIM TOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
OCHOBHOTO 00IIero o0pa3oBaHMs yd4alllMecs OJDKHBI OBJIAJETh TAaKUMH IO03HABATEIbHBIMH
y4eOHBIMU JCHCTBUSIMH, KaK:

yMeHHe popMyIUpoBaTh NpodIeMy U THIIOTESY,

CTaBUTH LIETTU M 33/1a4, CTPOUTH TUIAHBI JTOCTIIKEHUS eI U PelICHUs MOCTaBICHHBIX
3a1a4, MPOBOJUTH HKCIHEPUMEHT W Ha €ro OCHOBE JejaThb BBIBOJABI M YMO3AKIIOUYCHHUS,
NPECTaBIATh UX U OTCTAMBATH CBOIO TOUYKY 3PEHHS.

Kpome sToro, ydamuecs: TOJKHBI OBNAAETh MPUEMaMU, CBSI3aHHBIMU C OINpPEAETICHUEM
TIOHSITHI: OTPaHWYMBATH WX, OMHCHIBATh, XapaKTEPH30BaTh M CpaBHUBaATh. Cle0oBaTEIbHO, MIPH
U3yYeHUH XUMHH B OCHOBHOHM IIIKOJE Y4YallHecs NOJDKHBI OBJANeTh Y4eOHBIMU JEHCTBUSMU,
MO3BOJIAIOIIMMHU UM JOCTUYb TUYHOCTHBIX, TPEIMETHBIX U METAIPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaToB.

[Ipennaraemass mporpamMma IO XUMHUHU pacKpbIBaeT BKJIaJ ydeOHOro mpeaMera B
JNOCTHKEHHE Ieleid  OCHOBHOrO 0O0mero oOpa3oBaHus H  OMpeeNseT  BaKHEUIINe
coJiepKaTebHbIC TMHAN TIPeAMeTa:

BEIIECTBO, 3HAHUS O COCTABE U CTPOSHUH BEIIECTB, MX BaKHEHIINX (PU3NIECKUX U
XUMHUYECKHX CBOMCTBaxX, OMOJIOTMYECKOM JEMCTBUHU; XMMHUYECKas peakuuss — 3HaHUA 00

YCIIOBUSX, B KOTOPBIX MPOSBIISIOTCS XUMHUUECKHE
CBOICTBA BEILIECTB, CIIOCO0AX YIPABICHUS XUMUYECKUMU TPOLIECCAMH; IPUMEHEHNE BEIIECTB —
3HAHUSA W OMBIT MPAKTUYECKOW MAEsITeNbHOCTH C BEIIEeCTBAMM, KOTOpbIe Hamboiee dYacto
yOOTPeOSIOTCS B IOBCEAHEBHOM MKU3HHU, IIMPOKO HCIOJIB3YIOTCS B MPOMBIIUIEHHOCTH,
CEJIbCKOM XO3sICTBE, HAa TPAHCIIOPTE; SI3bIK XMMUU — CHUCTEMa BAXHEHIINX MOHIATUN XUMHUH U
TEPMUHOB, B KOTOPBIX OHM OIMCHIBAIOTCS, HOMEHKJIATypa HEOPraHMYECKUX BEILECTB, T. €. UX
Ha3BaHUA (B TOM YHUCIIE€ U TPUBHAJIbHBIE), XUMUYECKHE (POPMYIIBI U YPaBHEHHUS], a TAaKXKe MpaBuiia
nepeBoia HH(PpOpMaIK ¢ ECTECTBEHHOTO SI3bIKA Ha SI3BIK XMMUU M 00paTHO.



[Ipu otOope comepkaHusi, KOHKPETUZUPYIOIIETO MPOrPaMMy, YUUTHIBAIOCH, YTO Mepe]
o0mMM 00pa3oBaHWEM HE CTOMT 3ajada Mpo(ecCHOHAIBHON MOATOTOBKH OOYYarommMXcs. ITO
OTIpeNIeIUII0 MOCTPOEHUE Kypca Kak OOIIEKYJIbTYpHOrO, HANpaBICHHOTO, IMPEXIE BCEro Ha
dbopMupoBaHHE W DPa3BUTHE HMHTEpPECa K HM3YyUEHUIO XUMHH. YYTeHa OCHOBHAs OCOOEHHOCTb
MOJIPOCTKOBOTO BO3pacTa — Hayallo IepexoJa OT JEeTCTBa K B3pPOCIOCTH, KOTOPBIH
XapaKTepu3yeTcs pa3BUTHEM ITO3HABATENBLHON CQepHl.

Ha »rtanme ocHoBHOro o0miero cpeaHero oO0pa3oBaHUs MPOUCXOIUT BKIIOUYEHHE
o0ydarmuxcsi B MPOEKTHYIO M HCCIEI0BATENIbCKYIO JEATEIbHOCTb, OCHOBY KOTOpOM
COCTaBJIAIOT TaKWe YHUBEpCaJIbHbIE YUeOHbIE AEUCTBUS, KaK YMEHUE BUAETh NPOOIEMbl, CTaBUTh
BONPOCHI, Ki1accupuuupoBarb, HaOIOJaTh, MPOBOAUTH HKCIEPUMEHT, JeJaThb BBIBOABI H
YMO3aK/IIO4YEeHUs, OOBSICHSATH, JIOKa3bIBaTh, 3alUINATh CBOM WJEH, JAaBaTh OIpPEACICHUS
noHaTuaAM. Crozla k€ OTHOCSATCS NMPHUEMBI, CXOAHBIE C ONPEIECICHHUEM IIOHATUM: OIMCAHUE,
XapaKTepUCTHKA, pa3bsICHEHUE, CpaBHEHUE, pa3inyeHre. DopMUpPOBaHUE ITUX YHUBEPCATbHBIX
y4eOHBIX JEUCTBUI HAUMHAETCA elI€ B HaYaJIbHOM IIIKOJIE, a B KypCce XMMHUU OCHOBHOM LIKOJIbI
IIPOUCXOIUT UX Pa3BUTHE U COBEPLICHCTBOBAHUE. B CBA3M € 3TUM pe3epBHBIE YaChl IIIAHUPYETCS
UCIIONB30BaTh Ha (OpMHpOBaHME U PA3BUTHE YMEHUN MPOEKTHOW U HCCIIEA0BATEIbCKOM
JeSITEIbHOCTH, YMEHHE BUJIETh MPOOJIEMBL, AeNaTh BbIBOJbI U YMO3AKIIOUEHUSI.

OOu1ee 4yncino 4acoB, OTBEAEHHBIX I U3yYeHHUs Y4eOHOro Kypca Ha YPOBHE OCHOBHOTO
obmero oOpa3oBaHus, COCTaBISIET B 7 Kiacce — 34 yaca (1 gac B Hez1emo)



COJAEP)KAHUE OBYYEHUA

IIpenmer XMMHH B METOBI €€ N3YYCHHUS

[Ipenmer xuMuH. 3HaUYE€HHWE XMMHH B JKU3HHM COBPEMEHHOIO 4esloBeKa. Tena m BemiecTsa.
CsaoiicTBa BemecTB. [I[ppumMeHeHNe BeleCTB HA OCHOBE MX CBOMCTB. SIBIE€HHUS, IPOUCXOISIINE C
Bemectamu. Pusnueckue sSBICHUS U XMMHMYECKUE peakuuu. BemiecTBa, ydacTByrlolue B
peakuuyu: HCXOOHBIE BEINECTBA WM NPOAYKTHl peakuuu. [Ipu3sHakM XUMHUYECKUX PpEaKIMN:
W3MEHEHHUE IIBETa, BBINAJCHUE WM PACTBOPEHHUE OCAJKa, BBIACICHHUE Ta3a, BBIACICHUE WIIU
HOTJIOIIEHHE TEIUIOTHI M CBETa, MOsBICHMUE 3amaxa. HabmromeHue M 3KCIIEpUMEHT B XHUMUH.
N3yuenne muiaMeHH CBeYM M CHUPTOBKHM. I'mmoreza u BeIBoA. OdopmiieHHe pe3ysibTaToB
JKCIEPUMEHTA.

Ilpakmuueckaa padoma. 3HaKOMCTBO C JJaOOpaTOpHBIM 00OpynoBanueM. [IpaBuiia TeXHUKH
6e3omacHOCTH Npu paboTe B kKabuHeTe (J1abopaTophH) XUMHUH.

Jlemoncmpayuu. Buneopparmentsl u cnaiigel «Eruner — poauHa xumum». Koimexius
CTEKJITHHOM XUMHUYecKOM mnocyasl. Kosiekuus wuzgenuii W3 allOMUHUS U €ro CIJIaBOB.
[Tomyyenue yriekuciaoro ra3a u ero B3auMOJEHCTBHE C U3BECTKOBOM BOJ0M. B3anmonencTeue
pacTBOpa MNHUUIEBOM COIbl C YKCYCHOW KHUCJIOTOW. B3ammopnencTBue pacTBOPOB MEIHOIO
KyI[opoca 1 HamaTbelpHOTO cniupTa. [lokuranue mepcTssHoi HUTH.

Jlabopamopnuie onvimoi. V3yueHnue cCTpoeHUs MJIAMEHU CBEYU U CIIUPTOBKHU.

CTpoeHue BelecTB U UX arperaTHble COCTOSTHUS

Crtpoenue BemiecTB. bpoyHoBckoe nmxenue. [uddysus. Atomber. Monekynsl. OCHOBHBIE
MOJIO)KEHUSI  aTOMHO-MOJIEKyJspHOro yueHus. Honsl. BemjectBa MONEKYJISIpHOTO U
HEMOJICKYJISIPHOTO CTpOE€HUsl. ArperatHbie cocTosiHus BemiecTB. ['a3pl. Kunkoctu. TEpabie
BelllecTBAa. B3auMHbIe TEpexojpl MEXy arperaTHbIMM COCTOSHUSIMU BEIECTBAa: BO3TOHKA
(cyObnuMarnus) U AecyOiuManus, KOHJIEGHCAIUs U HCIapeHHue, KPUCTAJUIM3alusl U IUIaBlICHUE.
Jemoncmpayuu. udbdys3us nepmanranata kamus B Boae. CoOupanwe mpubopa st
MOJIydeHUs] Ta3a M MPOBEpPKAa €ro Ha TepPMETHMYHOCTh. BO3roHka cyxoro jipjaa, uMoAa WU
Ha(dTamuHa.

Jlabopamopnuwie onvimept. Habmonenne 3a OpOyHOBCKHM JIBUKCHUEM ([IBMYKCHUE YACTHIL TYIITH
B Bozie). Jnddysust koMrmoHeHTOB fe3010panTa B Bo3ayxe. duddy3us caxapa B BoJe.
ArperaTHble COCTOSHUS BOIBI.

CMecH BeliecTB, X COCTaB

HucTtele BemecTsa U cmecu. UuCThle BEIecTBa U CMECU. [ OMOTE€HHBIE U T€TEPOre€HHbIE CMECH.
I'a3oo0pa3nble, xunkue U TBEPAbIE cMecH. ['a3oBbie cMecu. Bo3nyx — mpupojHast razosas
cmech. CoctaB Bo3ayxa. OObEMHas 10711 KOMIOHEHTA Ta30BOM CMeCH Kak OTHOIEHHE 00bEMa
JTAHHOTO ra3a K oouemMy o0béMy cmecH. PacuéTsl ¢ uCoab30BaHUEM MOHATUS «OOBEMHAS 10J14
KOMIIOHEHTa cMecw». MaccoBas 101 pacTBOPEHHOro BeulecTBa. [IoHATHE O KOHLEHTpauuu
pactBopa. MaccoBasi 10Ji1 PaCTBOPEHHOI'O BEIIECTBA KaK OTHOLIEHHE MAacChl PaCTBOPEHHOIO
BEIIECTBA K Macce pacTtBopa. PacuéTel ¢ HCNOIB30BAHMEM TIOHATHS «MaccoBas JOJs
pacTBOPEHHOTO BEIIECTBAY.

Ilpakmuueckan padoma. llpuroTroBiieHHE pacTBOpa C ONPEACIEHHOM MaccOBOM JoJiel
pacTBOpEHHOrO BemiecTBa. MaccoBas aons npumecu. [loHstue o TexHuyeckoMm obOpasue, 00



OCHOBHOM KOMITOHEHTE M O Impumecu. MaccoBas ot npumecu. Pacyérel ¢ ucnosb30BaHUEM
MIOHSITUSL «MACCOBAast J0JIsI IPUMECH.

Jlemoncmpayuu. Paznuuasie oOpasubl Mpamopa. Koseknus MUHEpPansoB W TOPHBIX TOPO/I.
BuneodparmeHT mo oOHapy)eHHIO 00BEMHON 0T KHCIIOPOAa B Bo3yxe. BuaeodparMeHTs! u
claiiapl MpaMopHbIX apredakToB. Komnekius OBITOBBIX, KOHIUTEPCKUX M MEIMIIMHCKHX
cMeceir. OOpas3ibl MEAWIIMHCKUX W THUIIEBBIX PAacTBOPOB C YKa3aHUEM MacCOBOW JOJHU
KOMIIOHEHTa. BuaieoparMeHThI U a1l U3/ICTNI U3 BEIIECTB 0COOON YHCTOTHI.

du3znyeckue siBJIeHUsI B XUMUH
Hexotopsie cmocoOsl pasneneHusi cmeceid. Pasznenenue cMeceil Ha OCHOBE pasiauduii B
(bu3NYECKUX CBOMCTBAX UX KOMMOHEHTOB. OTcTamBaHue u nekantanus. LlenTpudyrupoBanue.
OwibTpoBaHue B Jabopatopuu, B ObITY U Ha HpousBojcTBe. DuibTpoBaHUEe U (PUIBTpAT.
VYcraHoBka ais (pUIBTpOBaHUS W TIpaBWia pabOTBI ¢ HEH. BBITOBBIE (WIBTPBI TSI BOJEI.
AncopbOumsi. YCTpOHCTBO MpoTHBOrasza. [UCTHILISAIMS, WU TeperoHka. JlucTuiuimpoBaHHAS
Boja u e€ nonydenue. [leperonka negtu. HedrenpoayKkror.

Ilpakmuueckue padomol. - BripamiuBaHue KPUCTALIOB COJM (JIOMAITHUK IKCIIEPUMEHT). -
OuuncTKa MOBapeHHOM COJIH.

Jlemoncmpayuu. Paznenenne cMecu MOPOIIKOB Xkeje3a u cepbl. OTcTauBaHUE W JIEKaHTAIUs
U3BECTKOBOIO MOJIOKA, WJIM B3BECHM Meja B Boje. Pa3jeneHue BOJHONW CMECH PacTUTENILHOTO
Macjia ¢ MOMOUIbIO JEeNUTEeNbHONH BOpOHKHU. LleHTpudyrupoBanue (Ha HEeHTpUyre winm c
noMmouibio Buaeodparmenta). Komnekuus cnaiiioB ObITOBBIX U MPOMBIIIJIEHHBIX TPUOOPOB, B
KOTOPBIX NpPUMEHSEeTCA LEHTPU(PYTHpoBaHUE. YCTaHOBKA Ui (UIbTpoBaHUS M €€ padoTa.
Konnexkuuss ObITOBBIX (QUIBTPOB. AACOpOIMS KyKypy3HBIMH MaJO4YKaMHU MAapoB MNaxXyudux
BeniecTB. KoJIeKus MOBS30K M PECIMPATOpOB. Y CTaHOBKA JISi MEPETOHKU JKUAKOCTEH H e
pabora (mosyueHHe AMCTWILIMPOBAHHOW BoIbl). Buaeopparment «PekrudukanmonHas
KOJIOHHa HedTenepepadbaThIBaIOLIETo 3aBojia U cxema e€¢ ycrpoiictBay. Komnekuus «Hedts u
HePTETPOAYKTED). Jlabopamophsie onvimpl. OnoTanys CEPhl U3 CMECH C PEYHBIM MTECKOM.

Cocras BemecTB
XumMuueckue 3HaKd U (opMyibl XHMHYECKHE SJIEMEHTH. BeliecTBa MOJEKYJISPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUSA. XUMUYECKHM HJIIEMEHT KaK OIpEeleNEHHbId BHUJ AaTOMOB.
XUMUYECKHUE IEMEHTHI B IPUpOJie. DIEMEHTHBIN COCTaB IJIAaHEThl 3eMilsd U €€ re0JIOTHYeCKUX
obomouek. IIpocTeie W clOXHBIE BelecTBA. AJJIOTPONHS U aUIOTPOIHBIE MOAU(DUKAIIUH.
XYUMUYEeCKUEe 3HAKH U XUMHYecKHe (Popmysbl. XUMUYECKHE CHUMBOJIbI, UX MPOU3HOLICHHE U
Ha3BaHMUA. OTUMOJIOTWUYECKHME Hayala Ha3BaHUW XMMHUYECKUX JJeMeHTOB. Tabnuia
xumudecknx deMeHnToB J{. M. MenneneeBa u €€ CTpyKTypa: mepuosl (OOIbIINE U MaJbIE) U
rpynnsl (TJ1aBHBIE U TOOOYHBIE MOATPYyNMbl). OTAENbHBIE TPYMIBI XUMHYECKHX 3JIEMEHTOB:
HIEJIOYHbIE METAaJLIbl, TajJoreHbl, 0JaropoAHble ra3pl. Xumuueckue Gopmynisl U GopMysIbHbIE
enunuipl. Koaddummentsr u naaekcol. MHpopmams, KOTOPYIO HECYT XUMHUUECKHUE CHMBOJIBI U
dopmybl. OTHOCUTEIBHBIE ATOMHAS U MOJIEKYJIsipHast Maccbl. OTHOCUTENIbHAS aTOMHAasi Macca
KaK BeJIMYMHA, MMOKa3bIBaIOIasi, BO CKOJBKO pa3 Macca aToMa JAaHHOTO 3JIeMEHTa OoJiblie
Macchl atoMa Bojiopoja. OTHocuTeIbHasE MOJIEKYJIsIpHas Macca M €€ HaxoxaeHue. MaccoBas
JI0JIsl 3JIeMEHTa B CIIO)KHOM BerecTBe. JlomojHWUTeNbHas HH(OpMAIuUs, KOTOPYIO HECyT
xumudeckue Ghopmyisl. Jemoncmpayuu. BuneodparmMeHTsl U craiiapl « DIEMEHTHBIH COCTaB
TeOJIOTMYECKUX 000I049eK 3eMin». AJUIOTponusi Kuciiopona. Mojenu (mapocTep:KHEBbIE H



Crroapra—Dbpurne6a) Monekyn pa3IuYHbIX MPOCTBIX M CIOXKHBIX BelecTB. Tabnuia
xumuyeckux aemeHToB . Y. MenpeneeBa (kopoTkonepuoaubiii BapuanT). [Toptpersr U. f.
bepuennyca u JI. 1. Menneneesa.

IIpocrbie BemecTsa

Mertamibl: XUMHUYECKUE 3JIEMEHThl M MPOCThbIe BellecTBa. MeTamibl U CIUIaBbl B HUCTOPUHU
YeJI0BeUeCTBa: MEIHBIN, OPOH30BBINA M JKEJIE3HBIN BeKa. 3HAUCHUE METAJIJIOB M cTutaBoB. O0mue
¢usnueckue cpoiictBa metamwioB. [IpencraBurenn metaimos. JKeme3o. TeXHHUECKH YHCTOE U
XUMHUYECKH YUCTOE Keje30. JKene30 — OCHOBa COBPEMEHHOW MPOMBILIIEHHOCTH U CEIbCKOTO
xo3siicTBa. CrutaBbl Jkenie3a: 4yryHbl W cTanu. l[lepenenbHbIi W JIMTEHHBIA YYTyHBI, UX
3HAYEHHUE. YTJIEPOJIUCTAsI U JETUPOBAaHHAS CTAJIM, UX 3HaueHue. [loHsaTrue o 4€EpHOI U UBETHOM
MeTaJuTypruu. AMOMUHUN. VcTOpUs NPOMBILIIIEHHOTO MPOU3BOACTBA alltoMuHus. [Ipumenenue
AQJTIOMHUHMSI HAa OCHOBE CBOMCTB. 30510TO. PoJib 30510Ta B MCTOPUM 4YEIOBEUECTBA. 30JI0TO —
MeTaJul I0BEJIMPOB U 3TAJIOH MUPOBBIX JieHer. [Ipumenenune 3010Ta Ha OCHOBE CBOMCTB. OJI0BO,
€ro CBOWCTBA U MPUMEHEHHUE. AJIJIOTPOIIUS OJIOBA: cepoe U Oenoe 010B0. «ONOBSIHHAS YyMay.

Hewmeramnel. [Tonoxenue snemeHToB-HeMeTaiioB B Tadnuie [1. 1. MenneneeBa. biaroponnsie
ra3pl. Amtorponust kuciopoia. CpaBHEHHE CBOWCTB NPOCTHIX BEIIECTB METAUIOB U
HemetaiioB. IlpencraButenu HemetamioB. Pochop M ero amioTponmHble MOJIU(BUKALNU.
CpaBHenune cBoicTB Oenoro u kpacHoro ¢ochopa. O6mactu npumenenus ¢ocdopa. Cepa u
oOnactu €€ mpuUMeHeHHUs. YTIEpO, ero auloTpolHble MoauduKkanuu (anMa3 u rpadur), ux
CBOIICTBAa U MPUMEHEHHUE. A30T, €ro CBOMCTBA U MPUMEHEHHE.

Jlemoncmpayuu. Konekiys METaIOB M CIU1aBoB. BujeodparmenTs! u ciaitapl «MeTaisl 1
CIUTaBbl B HWCTOpUHU 4YenoBedecTBay. Kosutekmus «UyryHel m crtamm». BuageodparmeHTh u
craitabl «Xy10KECTBEHHbIE U3/IEIHs U3 yyryHa U ctann». Komiekuus u3nenuii u3 amoMuHus 1
ero cmiaBoB. BuaeodparmeHTsl U cnaiiibpl «30710TO — MaTepHal IOBEJIUPOB U MHUPOBbBIE
nenbruy. Komneknusa nznenuit u3 onosa. Buneopparment «llasaue». Komnekius HeMeTamioB
— TMpOCTHIX BemecTB. Buaeodparment wim crnaiin «Kucimopon — BeEmecTBO TOPEHUS H
neixanus». [lomydenue 6enoro gocdopa u nzydenue ero cBoiicts. BugeodparMeHTs! U cinai sl
«AnnmoTtponus yriaepoaa». Moenn KpUCTaIUTMYECKUX PemeTok anmasza u rpadura. Kommekmus
«AKTUBUPOBAHHBIA yTOJIb U 00JIACTH €ro MIPUMEHEeHUs». [ openue cepsl u docdopa.
Jlabopamopuvie onvimol. O3HAKOMJIEHUE C KOJJIEKIIMEN METAJIOB M CIIaBOB. O3HAKOMIIEHUE
C KOJUIEKI[MEN HEMETAJIOB.

C10KHBIC BelllecTBA

BanentHocTh. BalleHTHOCTP Kak CBOMCTBO aTOMOB OJHOTO XHMHYECKOTO 3JIEMEHTA
COCIMHATBCS CO CTPOro OINPEACIEHHBIM YUCIOM aTOMOB JIPYrOro XMMHUYECKOrO 3JIEMEHTA.
DneMEeHTBl ¢ MOCTOSHHOM M NMEpPEeMEHHOH BaJeHTHOCTHbIO. BbIBOI (opMysbl coeAMHEHUS IO
BaJlecHTHOCTH. Haspanme coenuHenuss 1o BajeHTHOCTH. Okcuapl. OKcuabl U crocod
oOpa3oBanus ux Ha3zBaHUU. OKCUABI MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTpoeHus. Poib
okcuioB B mpupoe. [lapaukossiit agdext. [IpencraButenu okcunon. Boxaa, yriekucnslii ras,
okcun kpemuus(IV), ux cBoiictBa u mnpumenenune. Kucmorel. Kucnorsl, mx coctaB u
knaccuukanusa. Kucmorel opraHumdeckne U Heopranmuyeckue. HWuaukatopel. TaGmwuia
pactBopuMocTH. CoJiiHAasE M CEpHas KUCIOThl, UX CBOWCTBA M mpuMeHeHue. OCHOBaHHS.
OcHoBanusl, UX cocTaB M Ha3BaHud. ['unpokcorpynmna. OcHOBaHUSI pacTBOpUMBIE (LIENOUH) U



HepacTBOpuMbIe. I3MeHeHrne OKpacKu UHIMKATOPOB B HIENOYHOI cpene. ['uapokcuapl HaTpus,
KaJlus U KaJIbIKs, uX cBoMcTBa U npuMeHenue. Comu. Conu, UX COCTaB M Ha3BaHMSL.
PactBopuMoCTh coneit B Bojae. XJopuJ HaTpus M KapOOHAT KajbIUs, UX CBOWCTBA M
npumenenue. Knaccudukanus Heoprannueckux BelecTB. BemiecTBa, ux knaccuduxanus u
MHoroo6pasue. IlpocTslie BemiecTBa: MeTamuibl U HeMeTaibl. CIIOXHBIE BEIECTBA: OKCHIBL,
OCHOBaHUS, KUCIOTHI, COJIU.

Jemoncmpayuu. Konnexkuus oxcuaoB. [ameHue wu3BecTd. Bo3roHka «cyXxoro Ibaay.
Komneknusa ocHoBanuii. Komnekmust kucnot. I3MeHeHne OKpacku MHIWKATOPOB B MIEJIOYHON U
KUCIOTHON cpenax. [lpaBmio pazbaBieHust cepHOM KUCIOTHL. OOyriMBaHWE OPraHUYECKUX
BEIIECTB U MaTepHaliOB CEpPHON KHUCIOTOW. Tabmuiia pacTBOPUMOCTH OCHOBAHHM, KUCIOT U
costeit B Boae. Koyuieknusa coien.

Jlabopamopusie onwvimul. llpomyckaHue BBIIBIXaEMOTO BO3JyXa 4epe3 H3BECTKOBYIO BOY.

UccnenoBanue pacTBOPOB KHUCJIOT HHAMKaTopaMu. lMccienoBanue pacTBOPOB WIETIOYEH
WHJUKATOpaMHu.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITIPOI'PAMMBI 11O KYPCY
BBEJAEHHME B XUMHNIO HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JJUYHOCTHBIE PE3YJBTATHI

JIM9HOCTHBIE  pe3yJbTaThl OCBOCHHUS MPOrPpaMMbl  OCHOBHOTO  00miero oOpa3oBaHHS
JIOCTUTAIOTCS B XOJIc OOYUYCHHSI XUMHUH B €MHCTBE YUCOHOW M BOCITUTATEIHLHOUW JCATCIHHOCTH
B COOTBETCTBUHU c TPaAUITAOHHBIMU POCCUICKUMH COIIMOKYJIbTYPHBIMH i
JIyXOBHOHPABCTBCHHBIMU 1IEHHOCTSIMHU, TPHUHATHIMH B OOIIECTBE MpaBWIaMU W HOPMaMHU
MOBEJICHUSI M CIIOCOOCTBYIOT TMpoIleccaM CaMOIIO3HAHMS, CaMOPAa3BUTHS W COIHMAIM3AIUN
oOyyJaronuxcs. JlugHOCTHBIE  pe3yibTaThl  OTPAXAIOT T'OTOBHOCTH  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSI CUCTEMOM IO3WTHUBHBIX IICHHOCTHBIX OPHUEHTAlMH W PACIIMPEHUE OIBITA
JIeATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTprMoTN4eCKOro BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAay4YHOMY
HACJIEUIO, TMOHUMAaHMs 3HAYEHUS XUMHYECKOW HAyKU B JKU3HHU COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJIaJIeTh JOCTOBEPHON MH(pOpMaIMell 0 MepeoBhIX JTOCTHKEHUSX M OTKPBITHIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOHCTBE
MUpa U 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHUS:

NPEJCTaBICHUS O COIMAIBHBIX HOpMax U TMpaBUiaX MEXKINYHOCTHBIX OTHOIIECHUH B
KOJUIEKTHBE, KOMMYHHKATUBHOM KOMIICTEHTHOCTH B 00I1IECTBEHHO IIOJIC3HOM,
y4eOHOMCCTIEIOBATENbCKOM, TBOPUECKOW W JIPYTrHMX BHUAAX JESATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOUM MACSITENFHOCTH TIPU BBIOJIHEHUH YYEOHBIX, MO3HABATEIBHBIX
3a/1a4, BBITIOJHEHUN XUMUYECKUX AKCIIEPUMEHTOB, CO3/IaHUU YUCOHBIX MPOEKTOB, CTPEMIICHUS
K B3aMMOTIOHMMAHUIO W B3aHMOTIOMOIIIH B TIPOIECCE ITON yUeOHOU JeITeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEIECHHWE M TIOCTYNKH CBOMX TOBAPHUIICH C MO3WUIUU HPABCTBEHHBIX W
MIPABOBBIX HOPM C YUETOM OCO3HAHHUS MTOCIICJICTBUI IMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHUYCCKUE TPEIICTABICHHUS O BEIIECTBE W XUMHUYCCKOW PEaKIMU, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U COCTABJISIFOIIME OCHOBY JUISI TIOHUMAHUS CYITHOCTH
HAyYHOW KapTHHBI MHpPA, MTPEJICTABICHHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPO/IBI,
B3aMMOCBSI3SX YCJIOBEKA C TIPUPOTHOM CPEJIOH, O POJIM XUMHH B IIO3HAHUU ITHX
3aKOHOMEPHOCTEM;

MO03HABATCIIGHBIC MOTHUBBI, HAINPABIICHHBIC HA TIOJYyYEHUE HOBBIX 3HAHWW 110 XUMUH,
HEOOXOUMBIC JIUII OOBSICHEHHSI HAOJFOJaeMbIX TIPOIECCOB U SIBICHHMU, ITO3HABATEIHHOM,
WHPOPMAITMOHHOW W YHUTATEILCKOH KYJIbTYPhl, B TOM 4YHCJIC HABBIKOB CaMOCTOSTEIHHOU
paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM JHUTEPATYPOM, JOCTYNHBIMH TEXHUYECKHUMH
cpeacTBaMu HH(OOPMAITMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYeHHI0O M TIO3HAHHWIO, JII0OO03HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOCKTHOW M MCCIICIOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOODY



HaIpaBJICHHOCTH W YpPOBHA OOydYeHUss B nanbHelmeM; 4) (opMupoBaHHs KYJIbTYPbI
310POBbSI:

OCO3HaHHE IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3/I0POBBIO, YCTAHOBKM Ha
3IOPOBBI  00pa3 KU3HU, OCO3HAHME TIOCJIEICTBUH M HEMNpPUATHE BPEAHBIX MPUBBIYCK
(yrmoTpeOneHus ajKoroJiss, HApKOTHKOB, KypEeHHs), HEOOXOJMMOCTH COONIOJCHUS TPaBUI
0e30MacHOCTH NpU OOpPAILEHUN ¢ XUMHUYECKHUMH BEIIECTBAMH B OBITY U pealbHON KU3HU; S)
TPYAOBOT0 BOCIIUTAHUSA:

UHTEpeC K MPAaKTUYECKOMY HU3ydeHHI0 mpodeccuil W Tpyda pa3iuyHOTO pojla, YBaXKEHHE K
TPyoy W pe3yiabTaTaMm TPYIOBOW MAESITENbHOCTH, B TOM YHCIE HAa OCHOBE MPHUMEHEHUS
OPEIMETHBIX 3HAHWM 1O XHMHH, OCO3HAHHBIM BHIOOP WHAMBUAYAIbHONH TPACKTOPUU
MPOJOHKEHHUS O0pa3oBaHMsl C Y4ETOM IHUYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCMENTHONH MPoQecCHOHANBHON NEATEIbHOCTH U
pa3BUTHSL HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHCS B MPOPECCHOHATBHON CPE/IE;

6) 3K0JIOrM4eCKOro BOCIIUTAHUSA:

SKOJIOTUYECKH II€JIeCO00pa3HOE OTHOIIECHHWE K MPUPOJE KaK HMCTOYHHKY JKM3HH Ha 3emile,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMAaHHUE LIEHHOCTH 3JI0pOBOro M Oe3omacHoro o0Opas3a >KU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DHU3MYECKOMY U TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHHE IIEHHOCTH COOJIOJEHHS TMpaBWil O€30MacHOro TMOBEACHHs Mpu paboTe ¢
BEIIIECTBAMH, a TAK)KE B CUTYaIHUSIX, yTPOKAIOIINX 3I0POBBIO U KU3HH JIIOJICH;

CITOCOOHOCTH TIPUMEHSATH 3HAHUSA, MOJTydYaeMble MPH WU3YYECHUU XUMHUH, JUIsl PEIICHUs 3ajad,
CBSI3AHHBIX C OKpY>XKAloIlleW MNPUPOAHON CpEellOM, IS TOBBIIICHHUS YPOBHS 3KOJIOTMYECKOMN
KyJbTYpPbl, OCO3HAHMSI TJI00AJTHLHOTO XapaKTepa SKOJIOIMYECKUX MPOoOJIeM U MyTeil uxX perieHus
MOCPEACTBOM METOJO0B XUMHUH, SIKOJIOTHUECKOTO MBIIIIJICHHUS, YMEHHS PYKOBOJICTBOBATHCS UM B
MIO3HABATEJIbHON, KOMMYHUKATUBHON M COLMAJIbHON IIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B coctaBe wMmeTampeaMeTHBIX pe3ylbTaTOB BBIACISIOT 3HAYUMBIE I (OPMHUPOBAHUA
MHUPOBO33pEHUsI 00IIeHAYyYHbIE MOHATHUS (3aKOH, TEOPHsl, MPUHIUI, TUIIOTE3a, (PaKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT H APYTOE.), KOTOPbIE UCIONIB3YIOTCSA B €CTECTBEHHO-HAYUYHBIX YUeOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHHMM M3 3TUX MpeaMeToB (OpPMUPOBATH MPEACTABICHUE
0 IeIOCTHOM HaY4YHOI KapTHHE MUPA, U YHUBEpCaIbHbIe yUeOHbIE TEeHCTBUS (TIO3HABATENbHBIE,
KOMMYHHKATHBHbBIC, PETYISITUBHBIC), KOTOpPbIE OOecrneunBaoT (GOPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEILHOMY  IJIAaHHUPOBAaHUIO U OCYIIECTBICHUIO  y4eOHOW  JCSTENbHOCTH.
[To3HaBarenbHBIE YHUBEPCATbHBIC YUeOHbIE AeiicTBHs ba3oBhie JOrnveckue AeMCTBUS: YMEHUS
UCIIONIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS MPU OCBOSHUM 3HAHWI: PACKPBIBATH CMBICI
XUMHUYECKHUX TOHSATUH (BBIIEIATh WX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C
JIPYTHMH TTOHSATUSIMHU ), UCTIOJIE30BATh MOHSITHS ISl OOBSICHEHHS OTACTBHBIX ()aKTOB U SIBJICHHIA,
BBIOMpATh OCHOBAHUSI U KPUTEPUU IS KIacCU(DUKAINE XUMUYECKUX BEIIECTB U XUMHYECKHX
peakuui, yCTaHABIMBATh NPUIUHHO-CICACTBECHHBIC CBSI3U MEKIY OOBEKTAMHU H3YUYCHUS,
CTPOUTH JIOTHYECKHE PACCYKICHUS (MHIYKTUBHBIC, NICAYKTHBHBIC, IO aHAJIOTHH), ICIATh
BBIBOJIBI M 3aKJTFOUCHUS;

YMEHHE TPUMEHITh B MPOIECCE IMO3HAHUS TOHATHS (TIPEeIMETHBIE M METallpeIMETHBIC),
CUMBOJINYECKHE (3HAKOBBIE) MOJIENH, MCIOJNb3yeMble B XHMHUHU, MPEOOPa30BBIBATH LIUPOKO



MPUMEHSEMbIE B XUMHUU MOJICTIbHBIC MPEAICTABICHUS — XMMHUECKHUI 3HaK (CUMBOJ 3JIEMEHTA),
xumu4ueckass (GopMmyna W ypaBHEHHE XMMHYECKOM peakuuu — TpU  pelIeHUH
y4eOHOIMO3HABATEIbHBIX 3aJa4, C YYETOM 3THUX MOJEIbHBIX MPEICTaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU M3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U
XUMHUYECKHUX PEaKIUi, BBISBISTH OOIIME 3aKOHOMEPHOCTH, MIPUUYUHHO-CIEICTBEHHBIE CBSI3U U
MPOTUBOPEUHS B H3yUaeMBIX MPOIECCaX U SIBICHUSX.

bazoBbie wHcciienoBaTeNbCKUE JEHCTBUS: YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B
KaueCcTBE MHCTPYMEHTA TO3HAHMS, a TAK)XKE B KAUECTBE OCHOBBI /I (DOPMHUPOBAHUS TUTIOTE3BI
M0 MPOBEPKE MPABUIILHOCTU BBICKA3bIBAEMBIX CYKICHHI;

npuoOpeTeHre OIblTa M0 IUIAHUPOBAHMIO, OPraHM3allMd W TPOBEACHUI0 YYCHHUYECKHUX
HKCIIEPUMEHTOB, YMEHHME HAOII0AATh 332 XOIOM MpOIEecca, CAMOCTOSTEIBHO MPOTHO3UPOBATH
€ro pe3ynbTaT, GOopMyIHPOBATH 00OOIIEHUS U BHIBOJIBI 110 PE3yJbTaTaM MPOBEIEHHOTO OMbITA,
WCCJICTOBAHMSI, COCTABIIATH OTUET O TIPOACIaHHON padoTe.

PabGora c¢ wuHpopmammen: ymeHHMe BBIOMpaTh, AaHAJIM3UPOBATh M HHTEPIPETHPOBATH
UH(OPMALIMIO PA3TUYHBIX BUI0OB U (POPM IpPECTaBICHHUS, TIOTYYaeMYIO U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOITyJISIpHASL JINTEPATypa XUMHUYECKOTO COJCPKAHMUS, CIIPABOYHBIE ITOCOOHS, PECypCHI
WuTepHeTa), KpUTHUECKU OLEHUBATH POTUBOPEUYHMBYIO M HEAOCTOBEPHYIO HH(OpMAITHIO;
YMEHHE MPHUMEHSATh PA3IUYHbIE METOJBI M 3alpOChl MPH TOUCKE W O0TOOpe MHPOpMALUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAWMBIX JJISI BBIMOJHEHHUS YYEOHBIX M IT03HABATEIbHBIX
3aJa4  ONpEAENEHHOTO  THUIA, TNPUOOPETEeHHE OmbITa B OOJIACTH  HCIIOJIB30BAHHS
UH(POPMALMOHHO-KOMMYHUKAaTUBHBIX ~ TEXHOJIOTUH, OBJIAJCHHE KYyJIbTypOil  aKTUBHOTO
UCTIOJIB30BAaHUSl PA3IIMUHBIX TOMCKOBBIX CHCTEM, CAMOCTOSITENIHHO BHIOMPATH ONTHUMAIBHYIO
dopMy mnpencTaBieHus HHQOpPMALMM M WIIIOCTPUPOBATh peUIaeMble 3a/adll HECJI0KHBIMHU
CXeMaMH, AMarpaMMaMHu, ApyruMu GopMaMu rpaduki U UX KOMOMHAIUSIMU;

yMEHHE HCMOJb30BaTh W aHAIM3UPOBaTh B Ipoliecce Yy4eOHOM M  UCClle0BaTEeIbCKOM
NESTENIbHOCTH MH(GOPMAIMI0 O BIUSHUU IPOMBIIIJICHHOCTH, CEJIbCKOTO XO34HCTBAa H
TPaAHCHOPTA HA COCTOSIHUE OKPYKAIOIIECH TPUPOTHON CPEIbI.

KoMMyHHKaTHBHBIE YHUBEpCaJIbHBIC yUeOHBIC JCHCTBUS: YMEHHUS 3a/laBaTh BOMIPOCHI (B XOJe
nuanora W (WIM) JUCKYCCHH) MO CYIIECTBY OOCyX)maemMoil TeMbl, (HOpMYJIHUpOBaTh CBOU
NPEIOKEHHSI OTHOCUTEIHHO BBITTOTHEHUS TIPETTOKEHHON

3aj1a4u;

YMEHUS TIPEJICTABIATh TOJTYYCHHBIC PE3yJIbTaThl IMO3HABATEIBHON NESTEIFHOCTH B YCTHBIX U
NUCHMEHHBIX TEKCTax; JellaTh NPE3CHTAIMI0 PEe3yJIbTaTOB BBIMIOJHEHUS XUMHUYECKOTO
JKCIepuMeHTa (JIabOpaTOpHOTO OIBITA, Ja0OPATOPHOW pabOTHl MO HMCCIEIOBAHHIO CBOMCTB
BEIIIECTB, y4eOHOTO MTPOCKTA);

YMEHHUSI Y4eOHOTrO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW II0O3HABATEIBLHOW W
UCCIIEIOBATEIILCKOW JIESITETIbHOCTH TPH PEIICHUH BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE y4éra
00X WHTEPECOB M COTJIACOBAHUS TO3WIUNA (0OCYX IeHUS, OOMEH MHEHHUSIMHU, «MO3TOBBIC
HITYPMBbD», KOOPAMHAIUS COBMECTHBIX JICUCTBHI, ONPEIEICHNE KPUTEPUEB IO OIICHKE KayecTBa
BBITIOJITHEHHOW PabOThI U IpyTHE).



PerynatuBHble yHUBEpcaibHble yUeOHbIE IEHCTBUA: YMEHUE CAMOCTOSITEIBHO ONPEIEIIATh LeIU
NeSTEeIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATh, KOHTPOJUPOBaTb U TNPU HEOOXOJUMOCTH
KOPPEKTHPOBATh CBOIO JIEATENBLHOCTh, BBIOMpATh Hambosiee 3((HeKTUBHBIE CIIOCOOBI PELICHHS
yu4eOHbIX M TII03HABATEJbHBIX 3a7ay, CaMOCTOSATEIIBHO COCTABIATh WIM KOPPEKTUPOBAThH
IIPEIUIOKEHHBINA aITOPUTM JEHCTBUI IIPU BBINOJIHEHUHU 3aJlaHUN ¢ y4ETOM IOJyYEHHUs] HOBBIX
3HAaHUM 00 H3ydyaeMbIX OOBEKTaX — BEIIeCTBAX W pEAKLUAX, OLIEHWBATh COOTBETCTBHE
IIOJIyYEHHOI'0 pe3yJibTaTa 3asBJICHHOM LENM, YMEHHE MHCIIOJIb30BaTh M AHAIM3UPOBATH
KOHTEKCTBI, IPEJIaracMbl€ B yCIOBUH 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX ~pe3yJNbTaTOB IO OCBOCHUIO  00s3aTEIbHOTO  COJCpIKAHUS,
YCTaHOBJICHHOTO JaHHOW enepanbHON pabouell MporpamMMmoii, BBIIEISIOT: OCBOEHHBIC
0o0yyaromuMuUCsT Hay4dHble 3HAaHUS, YMEHHMS W CIOCOOBI ACWCTBUH, creruduueckue s
npeaMeTHOW 001acTu «XUMHs», BUIBI JIESITEIBHOCTH IO IOJyYEHHIO HOBOT'O 3HAHUS, €ro
UHTEPIpETAlLNH, TPEoOPa30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYallUsX.

K xoH1y 00yueHus B 7 Kj1acce IpeAMETHBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE JI0JIKHBI OTpaXaTh
c(OPMHPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUH:

B no3naBarenbHO cdepe: naBaThb ONpEAETCHUS M3YUYCHHBIX TOHATHHA: «XUMHYECKHM
ANEMEHT», «aTOM», «HOH», «MOJIEKYJIa», «IPOCTbIE U CIIOKHBIE BELIECTBA», «BELIECTBO,
«xummu4deckas (opmyra», «OTHOCUTENIbHAs aTOMHAasi Macca», «OTHOCHUTENbHAs MOJEKYJspHas
Macca», «BAICHTHOCTbY», «CTEIEHb OKHUCICHUSA», «KPUCTAJUIMYECKass PELIETKa», «OKCHIBD,
«KHUCJIOTBI», «OCHOBAHHUA», «COJIN», «aM(POTEPHOCTHY, KUHIUKATOP», KIEPUOIUUECKUNA 3aKOHY,
«Trepuoguveckas TabNuLa», «U30TOMBDY, «XMUMHYECKas CBS3b», «IJIEKTPOOTPHUIATEIBLHOCTDHY,
«XUMHYECKAs PEAKLUD?, «KXUMUUYECKOE YPABHEHUEY, KTCHETUUECKAs CBA3bY», KOKUCIICHUEY,
«BOCCTaHOBIICHHE», «DJIEKTPOJIMTHYECKAsT JUCCOLMALMN», «CKOPOCTh XHMHUYECKOW pEeaKIun»;
ONMCaTh JEMOHCTPALIMOHHBIE U CAMOCTOSTENIBHO NPOBEACHHBIE XMMHUYECKHE JKCIIEPUMEHTHI;
ONMUCBIBATL W PA3IMYaTh M3YYEHHBIE KIACChl HEOPraHUYECKUX COCIMHEHHM, IPOCThIE U
CIIOXHBIE BEIECTBA, XUMHUYECKUE PEaKIUH; KIACCUPUIUMPOBATh H3YYCHHbIE OOBEKTHI U
SIBJICHUSI,;

JenaTb  BBIBOABI M YMO3AK/IIOUEHUs W3  HAOMIOACHUHM, M3YYEHHBIX  XHUMHYECKHX
3aKOHOMEPHOCTEH, NPOrHO3UPOBATh CBOMCTBA HEHW3YUYEHHBIX BEIIECTB IO AHAJIOIMH CO
CBOMCTBAMM HW3YYEHHBIX; CTPYKTYpUPOBaTb M3YyYEHHBIH MaTepHall M  XUMHUYECKYIO
UHPOPMALIMIO, TOJIYYEHHYIO M3 JPYIMX MCTOYHHKOB; MOJCIUPOBAaTH CTPOCHHE AaTOMOB
3JIEMEHTOB 1-3 Mepuo0B, CTPOEHUE MPOCTHIX MOJIEKYT;

B 1ueHHOCTHO — OpHEHTAalMOHHON cdepe: aHATU3UPOBATh M OLEHUBATh IOCIEACTBUS JUIS
OKpY’Karomie cpeabl ObBITOBOM M MPOU3BOJICTBEHHOW JAESTEIBHOCTU 4YEJIOBEKa, CBSI3aHHOU C
nepepaboTKOM BEIIECTB;

B tpynoBoii cepe: mpoBOIAUTH XUMHUYECKUI 3KCTIEPUMEHT;

B cdepe Oe3omacHOCTH KU3HENEATEIHHOCTH: OKa3bIBaTh MEPBYIO MOMOIIL MPH OTPABJICHUSX,
0’KOTax M IpYruX TPaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIaOOpaTOPHBIM 000PYA0BAHUEM.



TEMATHYECKOE INTAHUPOBAHMUE 7 KJTACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpposeie)
Ne n/n NpOrpaMMbI Beero Kontpoabubie | IlpakTnueckne = 00pasoBaTeabHbie
padoThI padoThbI pecypchbl
. bubnuorexa IIOK
1 [IpenmeT XUMUU U METOJIBI €€ U3YUECHUS 4 1 hitps://m.edsoo.ru/7f41837¢
CtpoeHue BEIIeCTB U UX arperaTHbie bubnmoreka [JOK
2 COCTOSTHUS 2 https://m.edsoo.ru/7f41837¢c
bu6moreka [IOK
3 CuecH BEeCTB, HX COCTaB 3 1 https://m.edsoo.ru/7f41837¢c
but6moreka [IOK
4 dusnyeckue IBJICHUSI B XUMUH 4 2 https://m.edsoo.ru/7f41837¢
CocrtaB BenlecTs. XUMHUYECKHE 3HAKU U but6mmoreka [IOK
> hopMyITBI 6 1 https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
6 IIpocTere BemecTsa 4 https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
7 CnosxHbIe BellecTBa 9 https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10
MPOIPAMME 34 ! 4
INOYPOUYHOE IIVMIAHUPOBAHHME 7 KJIACC
Neni/m | Tema ypoka KoanuyectBo 4yacos Hara JIEKTPOHHBIE N (ppoBbIE

U3y4eHus

o0pa3oBaTte/ibHbIE
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Kourpoabusie | IlpakTHyeckue pecypchbl
Beero padoThI padoThbI

BBoanslii nHCTpYKTaX no Th. bubnnorexa [JOK

[Ipeamet xumun 1 https://m.edsoo.ru/ff0d210¢

Nuctpykrax no Th.

[Ipaktuyeckas padora. [IpaBuna

TEXHUKHU 0€3011aCHOCTH IIpU paboTe Bubmmoreka [IOK

B Kabuuere xumuu. Jlaboparoproe ! ! https://m.edsoo.ru/ff0d23dc

000pyI0BaHNE U TIPUEMBI

oOparieHus ¢ HUM.

SIBrieHus, TPOUCXOIAILNE C bu6nuoreka [JOK

BEIIECTBAMU 1 https://m.edsoo.ru/ff0d37fa

Habmroienust 1 SKCIEpUMEHT B bubmmoreka [JOK

XAMUH 1 https://m.edsoo.ru/ff0d227e
bu6nuoreka [JOK

Crpoenue emecTs 1 https://m.edsoo.ru/00adbac6
bu6nuoreka [JOK

ArperatHble COCTOSIHHSI BEIIECTB 1 https://m.edsoo.ru/00adbac6é
Bbu6nmuoreka [JOK

HHCTHIC BEMIECTBA U CMECH 1 https://m.edsoo.ru/ff0d26¢ca

I'azoBbie cmecu. OObeMHast J0JIs bu6nuoreka [JOK

KOMITOHEHTa ra30BOi cMecH ! https://m.edsoo.ru/ff0d542e

MaccoBas 107151 paCTBOPEHHOTO . bubmuoreka [JOK

BCIICCTBA

https://m.edsoo.ru/ff0d5b40
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HNuctpykrax o Th.
[IpakTudeckas pabora.

bu6mmoreka [JOK

10 [IpuroTtoBneHue pacTBopa c
3a7IaHHON MacCOBOI JOei https://m.edsoo.ru/ff0d5Seba
PacTBOPEHHOr'0 BEUIECTBA

. bubmmoreka IIOK

1 Maccosas nons mpumeceit https://m.edsoo.ru/ff0d542¢
Hexotopsie criocoObl pa3aeneHus bubmuorexa [JOK

12 cMmecei https://m.edsoo.ru/ff0d26ca

bu6moreka [IOK

13 JIMCTHILIAMA MM MIEPETOHKa https://m.edsoo.ru/ff0d26ca
HNuctpykrax o Th.

bu6mmoreka [IOK

14 [IpakTudeckas padora.

B https://m.edsoo.ru/ff0d28¢8
BIpAIIMBaHUE KPUCTAIJIOB COJIH
Nuctpykrax no Th.

15 [IpakTuueckas pabora. Ouncrka BrbmaoTexa [IOK
MOBAPEHHOI COH https://m.edsoo.ru/ff0d28¢c8
XHUMHYECKHE DIIEMEHTHI. bu6mmoreka [JOK

16 [IpocTeie U CIOXKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a6c
IToBTOpHBIN HHCTpYKTaX 110 Th.

17 Xumuyeckue 3Haku. Tabnuna Bu6mmorexa [{OK
XUMHUHCCKHUX 3JICMCHTOB https://m.edsoo.ru/00ada52¢
.M. MeHnpeneena.

bu6mmoreka [IOK
18 Xumudeckue GopMyIibl

https://m.edsoo.ru/ff0d2eae
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