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HHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpaMma MpomneaeBTUYECKOro Kypca xumuu 7-ro kimacca nmo YMK O. C.
INabpuensna, U. I'. Octpoymora, C. A. CnankoBa, Ha ocHOBe mnporpammbl aBTopoB O. C.
I'abpuensna, U. I'. Octpoymosa, C. A. Cnankosa. B mporpamme orpaxkeHa npodeccruoHaabHast
HaIPaBJIECHHOCTh OOYYArONIUXCs Ha Mpodeccuu, TPeOYIoImnue XUMUYECKUX 3HAHUH, BKIIIOUACT B
cebs1 mpodeccuoHanbHOE NPOCBEIICHHE INKOJBHUKOB, IHATHOCTHKY M KOHCYJIBTUPOBAHHE,
OpraHu3aIyio MPoPecCHOHATBHBIX MPOO MKOJLHUKOB.

OObyuaromuecs JODKHBI OBIAJETh TAKUMHU MO3HABATEeNbHBIMU YU€OHBIMU JACHCTBUSIMH,
KaKk yMeHHe (OpMyIUpOBaTh MPOOJIEMY M THIIOTE3Y, CTABUTh LIEIH U 33J1a4¥, CTPOUTH IUIAHBI
JOCTH>KEHMS LIEJIEH U PEIIeHMs TOCTABJICHHBIX 3a/1a4, IPOBOJUTh SKCIIEPUMEHT U Ha €r0 OCHOBE
JIeTIaTh BBIBOJIbI U YMO3AKJIKOUEHHUS], IPEACTABIIATh UX U OTCTaWBaTh CBOIO TOUKY 3peHus. Kpome
3TOro, 0OydJaromuecs AOHKHBI OBIAJETh NMPUEMaMH, CBS3aHHBIMU C OINpPEAEICHUEM MOHSATHI:
OTPaHUYUBATH UX, OMHICHIBATh, XapaKTEPU30BaTh U cpaBHUBATH. ClieI0BATEIBHO, IPU U3YUECHUU
XUMHH B OCHOBHOW IIKOJIE OOydYaromiuecs [TOJKHBI OBJIANETh Y4YEOHBIMH JCHCTBUSMU,
MO3BOJISIIOIIUMH UM JOCTUYb JIMYHOCTHBIX, MPEIMETHBIX U METANPEeAMETHBIX 00pa30oBaTEIbHBIX
pe3yJIbTaTOB.

[Ipennaraemass mporpamMma MO XMMHMM pPacKpbIBaeT BKJIAJ Y4eOHOro IpeaMeTra B
JOCTMDKEHUE — IleJieil  OCHOBHOro  o0miero oOpa3oBaHUS UM ONpeleNseT  BaXHEHIIMe
CoJiepKaTeNbHbIC IMHUHU IIPEAMETA: .

—  «BEMIIECTBO» — 3HAHHME O COCTABE M CTPOCHHUM BEIIECTB, UX CBOMCTBAX M OMOJOTHYECKOM
3HAYCHUU,

— «XHMMHMYECKas PEaKUHUs» — 3HAHUE O INPEBpALICHUAX OJHUX BEILECTB B JIPyrue, yCIOBUAX
NPOTEKaHMS TAKUX MPEBPALICHUN U CTIOCO0aX YIPABJICHUS PEAKLIUIMHU;

— «HIPUMCHCHHEC BCHICCTB» — 3HAHUC U OIbIT 0e30I1acHOr0 O6paH_IeHI/I}I C BCIICCTBaAMU,
MaTepuajiaMu U Mnpouneccamu, HCO6XOI[I/IMBIMI/I B 6BITy " Ha MIPOU3BOJCTBC,

—  «I3BIK XMMHUHM» — OINEPUPOBAHME CUCTEMOW BaKHEHIIMX XMMHUYECKUX IIOHATHUN, 3HAHUE
XMMHUYECKON HOMEHKJIATYpPHhl, a TAaKXKe BJIAJCHUE XUMHUYECKON CUMBOJIUKON (XUMHUYECKUMHU
dbopMyniaMu U ypaBHEHUSIMHU).

IIponieneBTHYECKH KypC NMPU3BaH, UCIOIb3ysd MHTEPEC ydalluxcs K dKCIIEPUMEHTaM,
chopMUpoBaTh yMEHHME HAOJIOJaTh, J€laTh BBIBOJbI HAa OCHOBE HAONIOACHWUN, MOIYYUTh
IIEPBOHAYAJIbHBIE MTOHATHSI O KJlaccaX HEOPraHMYECKUX BellecTB. PemaTs pacueTHble 3aJa4uM Ha
OCHOBE MMEIOIMXCS 3HAaHUU 1O MaremaThke. Tak B 6 Kjlacce B Kypce MaTeMaTHKE ydaluecs
pelarT 3aJaud Ha HAxXOXACHHE 4YacTU OT LIEJOro, UCIOJb3ys JTH 3HaHHUS, MOXKHO pellaTh
3aJaud Ha HaXOXJEHHE MAacCOBOM JIOJM 3JEMEHTa B BELECTBE W MAacCOBOM JIOJIM BEILECTBA B
pacTBope.

Henn u 3aga4n u3ydeHus1 npeamera

N3yuenne xuMum B 7 KJlacce HANPABICHO HA JIOCTHMIKEHUE YYAIIMMUCS CIEAYIOIIMX
LEJIEH:

Gopmuposanue y 00y4arommxcs XUMUYECKON KapTUHBI MUpa KaK OpraHMYecKoil yactu
€ro LEJIOCTHON €CTECTBEHHOHAYYHON KapTHUHBI;

passumue TIO3HABAaTEIbHBIX ~ MHTEPECOB,  MHTEJUIEKTYAJIbHBIX U  TBOPYECKHUX
CHOCOOHOCTEH ywaliuxcs B NpoIlecce HM3Y4YeHUs MMU XMMHUYECKOM HayKHM W ee BKIaja B
COBPEMEHHBIN HAYYHO-TEXHUYECKHI POTpecc;
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Gopmuposanue BAXXHEUIINX JIOTHUECKUX ONEpaluid MBIIUICHUS (aHAIN3, CHHTE3,
0000111eHIe, KOHKPETHU3allksl, CpaBHEHHUE U Jp.) B MPOLEcCe MO3HAHMS CHUCTEMbI Ba)KHEHIINX
MOHATHH, 3aKOHOB U TEOPUH O COCTaBEe, CTPOEHUH U CBOMCTBAX XUMHUYECKHUX BEIIECTB;

gocnumaHue yOeKJIEHHOCTH B TOM, YTO IMPHUMEHEHHUE MOJTYYCHHbIX 3HAaHUW U YMEHUU
[0 XMMUU SIBJISIETCSI OOBEKTUBHON HEOOXOJMMOCTBIO Ul O€30macHOil paboThl ¢ BEIIECTBAMU U
MaTepuaiamMu B ObITY M Ha IPOU3BOJICTBE;

npoekmuposarue U peaiuzayusi BbIIIyCKHUKAMU OCHOBHOM LIKOJIBI JTUYHOU
o0Opa3oBaTeNnbHOIl TpaeKTopuu: BbIOOp mpoduis oO0ydeHHss B cCTaplied IIKOJIe WU
podeCCHOHATBLHOTO 00Pa30BaTEIBHOTO YUPESIKICHHS,

081a0eHnue KIIOYEBbIMU KOMIIETEHIIUSIMU (yueOHO-TI03HaBaTEIbHBIMU,
UH(POPMALMOHHBIMH, IIEHHOCTHO-CMBICTIOBBIMUA, KOMMYHHKATHBHBIMH).

Ha n3yuenue nporneneBTHUECKOro Kypca XMMUU OTBOAUTCS 1 4yac B Henmemnro, Bcero 34
Yaca, B TOM 4YHCJe — 3 MPAKTHYECKUX pabOoThl, 2 KOHTPOJIBHBIX PaOOTHI.

B cucreme ecrecTBeHHOHaydHOTo OOpa3oBaHUS XHMHsS Kak Y4eOHbIM mpeamer
3aHMMAaET BAYKHOE MECTO B IO3HAHMM 3aKOHOB IPUPOJIbI, (OPMUPOBAHUU HAYYHOU KapTUHBI
MHUpPa, CO3JaHUM OCHOBBI XUMHUYECKHX 3HAHWUN, HEOOXOMUMBIX i IOBCEIHEBHOW KU3HHU,
HaBBIKOB 3JI0POBOr0 M 0€30MacHOro JUIsl YeJOBEKa M OKpYXKalollell cpelpl oOpas3a KHU3HH, a
TaK)kK€ B BOCIIUTAHHUM 3KOJOTMYECKOW KyJIbTypbl. [losTOMY M3ydeHHMe mpeaMera OCHOBaHA Ha
MEXIPEAMETHBIX  CBsI3AX ¢ npeameramu: «buonorus», «l'eorpadus», «Mcropus»,
«JIuteparypa», «Marematnka», «Pycckuii a3b1k», «Duzukay.

N3yuenue npenmera Benercs no yueOHuky «Xumus 7 kiace» O.C. INabpuensn, U.T.
Octpoymos, C.A. Cnankos. «IIpocsenienue» 2023 r.

Conep:xanue y4eOHOro npeamera

B conepixaHum JaHHOrO Kypca MpEACTaBIE€Hbl OCHOBOIOJArarolue TEOPEeTUUYECKUE
CBEJICHUS N0 XMMUH, BKIIOYAIOLIME U3YUYEHHUE COCTaBa U CTPOEHUS BEUIECTB, 3aBUCHMOCTH HX
CBOMCTB OT CTPOCHHS, UCCIEHOBAHUE 3aKOHOMEPHOCTEH XMMHUYECKMX IMPEBPALICHUN WU IyTel
YIOPaBJICHUS UMU B LIEJSAX MOTYUYEHHUS BEIIECTB, MATEPUATIOB, SHEPTUU.

Copepxanue yueOHOro MpeaMeTa BKIIOYAeT CBEIACHHSI O HEOPraHMYECKUX BEIeCTBax,
X CTPOEHUHU U CBOICTBAX, a TAK)KE€ XMMHUYECKHX IPOIIECCAX, MPOTEKAIIIUX B OKPYXKAOIIEM
mupe. HaunbGonee crnoxHble sneMeHTl @OyHAaMEHTaNbHOrO siipa COAEp’KaHUS OOIIEero
o0pa3oBaHUsl 1O XUMHUHM, TaKHe, KaK OCHOBBI OPraHUYECKOW ¥ TMPOMBIIUIEHHON XHUMUH,
MePEHECEHBI B MPOTPpaMMy CpeIHeH (ITOTHOM) 00111e00pa30BaTeIbHON IITKOJIBI.

TeopeTnueckyro OCHOBY H3Y4€HHMS HEOPraHMUYECKOHM XHMHHM COCTaBJISET aTOMHO-
MOJIEKYJISIPHOE y4eHue, nepuoanyeckuii 3akoH [[.M. MennueneeBa ¢ KpaTKUMU CBEICHUSMH O
CTPOCHMHM AaTOMOB, BHUJIaX XMMHYECKOH CBS3M, 3aKOHOMEPHOCTSIX IPOTEKAHUH XUMHUYECKHX
peaKuuii.

B wu3ydyenum Kkypca 3HAuMTENIbHA pPOJIb OTBOJUTCA XHUMHUYECKOMY SKCHEPUMEHTY:
IIPOBEJCHUIO IPAKTUUECKUX U JJAOOPATOPHBIX pabOT U ONMUCAHUIO X PE3YJIbTaTOB; COOIIOICHUIO
HOPM U TPaBUJI IOBEJICHUS B XUMUYECKUX JTa00PaTOPUSIX.

I'nasa L. [IpeaMeT XuMuM 1 MeTOABI €€ U3YUCHUS.

IIpeamer xumMuu. 3HAUYEHHWE XUMHH B JKM3HH COBPEMEHHOTO ueloBeka. Teaa u
BemecTBa. CBoiicTBa BemiecTB. [[puMeHeHne BEIECTB HA OCHOBE UX CBOMCTB.

SiBnenusi, mpoucxoasinue ¢ BemecrBaMu. @u3nuyecKkue sIBJEHUSI U XUMHYECKHE
siBJleHMs1. XUMUYECKUE peakluu. BelecTsa, yuacTByromue B peakliui: UCXOAHbIE BEIIECTBA U
MPOMYKTHI peakiuu. [Ipu3HakM XUMHYECKUX pEeakKIHil: M3MEHECHHE IIBETa, BBIMAJICHUE WU
pacTBOpPEHHE OCaJKa, BBIIEJICHUE Ta3a, BbIICJICHUE WM TOTJOIICHHE TEIUIOThl U CBETa,
MOSIBJICHHUE 3aI1axa.

OcHoBHbIe MeTOABbI MO3HAHKMSA. Ha01r0eHne U 3KcepuMeHT U3MepeHne B XUMHH.
N3yuenne muamMeHH CBeYM W CHUPTOBKU. [mmore3a u BeBoA. OdopMileHHE pe3yJIbTaToOB
AKCIIEPUMEHTA.



4

IIpakTuyeckass padora. 3HaKOMCTBO ¢ J1abopaTopHbIM 0OopymoBaHueM. [IpaBuia
TEXHUKH 0€30ITaCHOCTH IIPH paboTe B KabuHeTe (JTabopaTopru) XUMHH.

JdemoncTrpauunu. Kouiekuusi CTEKISHHOW XMMHYECKOM mocyabl. Kosmekuus u3nenuit
U3 aJIOMMHHMS M ero cruiaBoB. [lomydeHue yriiekucioro raza M €ro B3aWMOJICHCTBUE C
U3BECTKOBOM BOJOM. B3aumoneicTBue pacTBOpa MMILEBOM COIAbI C YKCYCHOM KHCIOTOH.
B3auMmopeiicTBue pacTBOpPOB MEIHOIO Kylopoca M HamarelpHoro cnupra. Ilomxuranue
WIEPCTAHOW HUTH.

JlabGoparopHbie onbIThI 1. M3yueHue cTpoeHus NJIaMEHH CBEYU U CIMPTOBKH.

I'naa IlI. CTpoenne BenecTB U UX arperaTHbie COCTOSIHUS.

Crpoenne BemecTB. bpoyHoBckoe nBmwxkeHue. Audgysusa. Arombl. Moseky.bl.
OcCHOBHBIE 110J102KEHUSI AaTOMHO-MOJICKYJISIPHOro y4eHusi. Mlonbl. BeniecTBa MosIeKyJIIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS.

ArperatHple cocTosiHus BemecTB. ['a3pl. XKuakoctu. TBEpable BemecTBa. B3anmubie
HepexoAbl MEXAYy arperaTHbIMA COCTOSHHUSIMH BEIIECTBA: BO3rOHKa (cyOnmmanusi) u
necyOnuManus, KOHACHCAIUS U UCTIapEeHUE, KPUCTAILTU3alUs U TIaBJICHHE.

Hemouncrpanun. J{uddysus nmepmanranara xamust B Boae. CoOupanue mnpudopa st
MOJIy4eHUs] ra3a M IpOBEpKa €ro Ha TepMETUYHOCTb. BO3roHka cyxoro ipaa, Hoaa WIH
Ha(TaJIMHA.

JlabopaTopublie onbITbl. HaOnrogenue 3a OpOYHOBCKHM JIBHKEHHEM (JIBHYKEHHUE
gacTul] Tymu B Boje). Juddy3us koMnoHeHTOB Ae3070paHTa B Bo3ayxe. Juddysus caxapa B
BOJIE. ArperatHble COCTOSIHUS BOJBI.

I'nasa III. CMecu BemiecTB, HX COCTaB.

Yucrbie BemecTtBa W cMmecu. Cnoco0bl pasaeneHusi cMeceil. ['oMoreHHble u
rereporeHHsle cmecu. ['azoo0pasnble, xuakue u TBEpAble cmecu. I'azoBbie cmecu. Bozayx —
npupoaHas razopasi cmechb. CocraB Bo3ayxa. O0beMHas 07151 KOMIIOHEHTA Ta30BO CMECH Kak
OTHOIIIEHHE O0BheMa JTAaHHOTO raza K ob0memy oObeMy cMmecu. Pacu€rel ¢ HMCTOJIb30BaHHEM
HOHATHUS «00BbEMHAS J10J11 KOMIIOHEHTA CMECH.

MaccoBasi 10/l pacTBOPEHHOro BemiecTBa. [IoHATHE O KOHUEHTpPALMU PacTBOpA.
MaccoBas 10711 paCTBOPEHHOIO BELIECTBA, KaK OTHOIIEHHE MAcCChl PACTBOPEHHOI'O BEIECTBA K
Macce pacTBopa. Pacu€rbl C HCNONb30BaHUEM IOHSATUS «MaccoBas [0Jii PAacTBOPEHHOI'O
Beniectsay. IlpakTudeckas padora. [IpuroroBiieHne pacTBopa ¢ ONpPENEIEHHON MacCOBOMN
J10JIel pacTBOPEHHOTO BEILIECTBA.

MaccoBast nousi npumeceii. [loHsTHe O TexHH4yeckoM oOpa3le, 00 OCHOBHOM
KOMIIOHEHTe U O IpuMmecH. MaccoBas [0Jii NMPUMECH, KaK Ha3bIBAlOT OTHOIIEHHWE MAaccChl
nprUMecH K Macce o0pasiia. Pacuérsl ¢ HCHoab30BaHUEM MOHATHS «MACcCOBas J0JIsI IpUMeceii».

JemoncTpanuu. Pasnuunbie oOpasubl Mpamopa. Koiekius MUHEpaIoB U TOPHBIX
nopoJ. Kosutekuusi ObITOBBIX, KOHIUTEPCKUX U MEAMLIMHCKUX cMeceid. ['maBa IV. ®duznyeckue
aBlieHUs1 B xumun Hekotopble criocoObl paszneneHus cmeceid. Paznenenue cmeceil Ha OCHOBE
pa3nnuuii B pU3MYECKUX CBOMCTBAX UX KOMIIOHEHTOB. PUIbTpOBaHME B Ta0OpaTOpuH, B OBITY U
Ha mnpousBojacTBe. PunbTpoBaHue U (GuiIbTpaT. YcTaHoBKa JUIsi (DUIBTPOBAHUS M TpaBHiIa
paboThI ¢ Hell. beIToBbIe GMIBTPBI TS BOABL. JIUCTHILIAIMS WK NTeperoHka. JJuctumimpoBaHHas
Boga u e€& momyuenue. Ileperonka HedTtn. Hedrempomykrel. IlpakThuueckas pabora.
[TpakTnyeckas padora. OuncTKa MoBapeHHOH conu. JleMoHCTpamy.

I'naBa IV. ®u3nyeckue siBJICHUA B XMMUU

HexoTtopbie cnnoco0bl pa3ienenusi cMmeceii. Pa3ienenne cMmeceld Ha OCHOBE pazIuyuid
B (DM3MYECKHUX CBOMCTBAX MX KOMIIOHEHTOB.

®uabTpoBaHHe B JadopaTopuu, B ObITY W Ha mpou3BoacTBe. OUIbTpOBaHUE U
¢bunpTpat. YcTaHoBKa s QUIBTPOBAaHUS U MpaBuiaa paboThl ¢ Hel. BeITOBbIE GUIBTPHI AJs
BOJIBI. AZICOpOITHS.
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JUcTHIIANMA WIN eperouka. /luctuummpoBanHas Boja u e€ nosrydenue. [leperonka
Hedtu. HedrenpoaykTsr.

IIpakTnyeckas padora. OuncTka IOBapeHHON COJIH.

JemMoncTpanun. PasneneHne cMmecH NOPOLIKOB Xkeie3a U cepbl. OTcTauBaHue U
JIEKaHTalUsl M3BECTKOBOTO MOJIOKa WM B3BECH Mejia B Boje. PasgeneHue BoIHOM cmecu
PACTUTENBLHOIO Macia C IOMOUIbIO AEIUTEIbHON BOpoHKH. Komnekius ciaiiioB OBITOBBIX U
IPOMBIIIICHHBIX HPUOOPOB, B KOTOPBIX MPHMEHSETCS LEHTpU(yrupoBaHHEe. Y CTAHOBKA IS
bunpTpoBanus u e€ pabota. Kosutekius OBITOBBIX (UIBTPOB. AJCOpPOIUA KyKYpPY3HBIMH
NaJoYKaMy IapoB Maxyyux BemiecTB. KoJuleKius NOBSI30K M pecnupaTopoB. YCTaHOBKA IS
HEPEroHKH XuaKocTeil u e€ padora (1mosryueHue JUCTUIUIMPOBAHHOMN BOJIBI).

JlabopaTopHble onbITbl. DoTaIMs CEPHI U3 CMECHU C PEUHBIM IIECKOM.

I'naBa V. CocraB BemiecTB. XuMH4YeCKHe 3HAKU U (POPMYJIbI.

Xumuyeckue 3jieMeHThI. BeliecTBa MOIEKyIIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

XuMUYeCKH 3JIeMeHT KaK OINpeneNEéHHbld BuUJ aToMOB. ATOM. MoJiekyJa.
XuMHYecKHe 3JIeMeHThI B IPUPOE. DIIEMEHTHBIN COCTaB IUIAHETHI 3eMJISl U €€ Me0JOrH4eCKUX
o0osouek. [IpocThie U coXkHbIE BellecTBa. AJUIOTPONHUS U aJUIOTPOIIHbBIE MOJU(PHUKALIMH.

XUMHYeCKHe 3HAKH W XuUMH4YecKHe ¢(opmyJbl. XUMHUYECKHE CUMBOJBIL, HX
IIPOM3HOIICHUE M Ha3BaHMA. OJTHUMOJOTMYECKHE Hadaja Ha3BaHUM XUMHMYECKHUX DJIEMEHTOB.
Tabmuna xumudeckux snementoB J.M. MenneneeBa u e€ CTpykTypa: mepuoasbl (Ooibinne U
MaJiple) U Tpymnbl (TJ1aBHble W MOOOYHBIE NOArpyHibl). OTAeNbHbIE TPYNIbl XMMHUYECKHX
AJIEMEHTOB: ILEJIOYHBIX METAUIOB, TaJOr€HOB, OJIArOPOJHBIX I'a30B. XUMUYECKHE (OPMYIbI U
¢dopmynbHble enuHulpbl. Ko3dduumentsl M uHAaekcbl. MH)opmaius, KOTOpyrO HeECyT
XUMHYECKHE CUMBOJBI M (popmynbl. OTHOCHTEIbHbIE ATOMHAs M MOJIEKYJsIpHAs Macchl.
OtHocuTenbHAsE aTOMHAsl Macca Kak BEJIMYMHA, IIOKa3bIBalOIIasl, BO CKOJIBKO pa3 mMacca aroma
JTAHHOTO 3JIEMEHTa O0JIbllIe MAacChl aTomMa Boiopoaa. OTHOCHTEIbHAsI MOJIEKY/IsIpHasi Macca U
e¢ HaxoxnaeHue. MaccoBasi 101 3JI€eMEHTA B CJI0KHOM BellecTBe. 3aKOH COXpPaHEHHS
mMacchl BewecTB. JlononHutenbHas HMH(OpManus, KOTOPYIO HECYT XUMHUYECKHE (HOPMYIIbI.
JemoHcTpanuu. BuneopparMeHTsl U ciaifipl "DIeMEHTHBIM cOCTaB reoJIOTHYECKUX 000JI0ueK
3emun". Amtotpornus kuciopoaa. Monenu (mmapoctepskaeBsie 1 CTioaprta - bpurieba) moyexyn
Pa3IMYHBIX NMPOCTHIX M CIOXKHBIX BellecTB. Tabmuia xumuueckux siaemenTo J[.M. Menneneesa
(xopoTkoneproauslii Bapuant). [oprperst 1.5, Beprennyca u JI. M. Menneneesa.

I'naBa VI. IIpocreie BewiecTna.

Mertanabl. MeTa/uibl: XHMHYECKHE 3J1eMEeHThl M NMPOCThie BellecTBa. MeTramisl u
CIUIaBbl B UCTOPHH YEJIOBEUECTBA: MEIHBIN, OPOH30BBIN U KeJe3HbIH Beka. 3HaUeHUE METaJUIOB
u criaBoB. OO1Me pu3ndyeckre cBONCTBA METAJIIOB.

IIpencraBuresm meramaoB. JKene3o. TexHuueckm 4YMCTOE M XUMHUYECKH YHCTOE
Kkene30. JKenme3o — OCHOBAa COBPEMEHHOW MPOMBIIIUICHHOCTH U CEIIbCKOTo X03sicTBa. CIutaBbl
JKenesa: 4yryHsl U cTayud. IIpenenbHblli U JIMTEWHBIM YYTyHBI, UX 3HA4Y€HHUE. YTIEPOIUCTas U
JIETUPOBAaHHAsl CTANN, UX 3Ha4YeHUE. [[oHATHE 0 YEPHOM M IIBETHON METAJLTyprUu.

AmomMuHuii. McTopuss NpPOMBIIIIEHHOTO IPOU3BOJCTBA amoMuHus. llpuMeHeHue
AJTIOMHHMS HA OCHOBE CBOMCTB.

3omn0t1o. Poib 30710Ta B UICTOPUM YEJIOBEYECTBA. 30JI0TO — METAJII FOBEIMPOB U TAIOH
MHUpPOBBIX JieHerT. [[pumenenne 30510Ta Ha 0OCHOBE CBOMCTB. OJIOBO, €r0 CBOMCTBA M IPUMEHEHHE.
Annotponus ooBa: cepoe u 6enoe 0710Bo. «OJIOBIHHAS YyMay.

Hemeranasbl. IlonoxkeHnue 3j1eMeHTOB-HeMeTaLI0B B Tabaune .M. MennaeieeBa.
bnaropognsle rasel. AJioTponmusi Kucjgopoaa. CpaBHEHHE CBOMCTB IPOCTBIX BEIIECTB
MeTaisioB U HemeraiwioB. I[lpeacraBuresm HemeraioB. Dochop U ero amioTponHbIE
mMoudukanuu. CpaBHeHHE CBOMCTB Oenoro u kpacHoro ¢ocdopon. O0G1acTu UX NPUMEHEHHUS.
Cepa u obnact e€ MpuMeHeHUs. YTIEepo/l, ero aJuloTpONHble MoaudUKaluu (anMas u rpadur),
UX CBOMCTBA M IPUMEHEHME. A30T, €T0 CBOMCTBA U IPUMEHEHHUE.

Hemoncrpaunu. Komekuus MetaiuioB u cruiaBoB. Komnekuuss «UyryHsl U cTaiim».
Konnekuus n3nenuit U3 amoMuHus U ero ciiiaBoB. Komneknus uzgenuit u3 onosa. Komneknus
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HEMETAJJIOB — MPOCTHIX BemlecTB. Buaeodparment wnu cnaiin «Kucmopoa — BEecTBO ropeHust
u apixanus». [lomyuenue 6enoro docdopa u n3ydenue ero cBocTB. Moienu KpUCTAIIIMUECKUX
pemérok anmaza u rpadputa. Koimeknus «AKTUBUPOBAHHBIM yroib U OOJIACTH €rO
npuMeHeHus». ['openue cepol u Gocdopa.

JlabopaTopHble onbIThbl. O3HAKOMJIEHHE C KOJUIEKIMEH METAJUIOB W CIUIABOB.
O3HaKkOMJIEHUE C KOJUIEKIIMEN HEMETAILIOB.

I'naBa VII. Cuaoxknble BemecTtBa. OCHOBHBbIE KJIACChI HEOPTraHMYEeCKHUX
COeIUHEHMIA.

BasnentHocTh. BajleHTHOCTBH Kak CBOMCTBO aTOMOB OJIHOIO XMMHYECKOI'O 3JIEMEHTa
COEIMHATBCA CO CTPOrO OIPEACIICHHBIM YHMCIOM aTOMOB JPYroro XHUMHYECKOTO 3JIEMEHTA.
DNEMEeHTBl C MOCTOSHHON W TMEePEeMEHHON BAJICHTHOCTHIO. BBIBOA (DOpMYINBI COCOUHEHHS IO
BaJIeHTHOCTH. Ha3zBaHue coequHeHNs 110 BaJIEHTHOCTH.

Oxcnabl. Oxenapl kiaccudukanus u cnocod oOpazoBaHus UX Ha3BaHUU. Duznveckue
cBOMCTBAa OKCHUJOB. OKCHUJIBI MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTpoeHus. Ponb OkcumoB B
npupoze. [lapaukosslit 3¢ dekr.

IIpencraBuresn okcuaoB. Boga, yriaekucnelit ras, okcun kpemuus (IV), ux cpoiictBa
U IpUMEHEHUE.

Kucaorsl. Kuciaorbl, ux cocraB u kiuaccupukamnus. Pusndeckue CBoiicTBa
KkucaoT. Kucnorsl oprannueckue u Heoprannyeckue. Muaukartopsl. Tabinna pacTBOPUMOCTH.
ConsiHas U cepHasi KUCIIOThI, UX CBOMCTBA U IPUMEHEHHUE.

OcHoBanusi. OcHOBaHMs, MX €OCTaB M Ha3BaHusdA. [uapokcorpynmna. OcHOBaHUS
pacTBopuMbIe (IIEIOYM) U HepacTBOpUMBIe. l3MeHeHue OKpacku WHIUKATOPOB B IEIOYHOU
cpene. ['mapokcuibl HATpUsl, KK U KaJIbIUsI, UX CBOMCTBA M MPUMEHEHHE.

Conu. Coau, ux cocrtaB u HazBanms. Kinaccudukanmsa. PactBopumocts coselr B
Bojie. XJIOpH/I HATPUs U KapOOHAT KaJIbIIUs, UX CBOWCTBA U PUMEHEHHUE.

Kaaccudukanus HeopraHmveckux BemiecTB. BemectBa, ux kiaccuuxamus u
MHOTooOpaszue. IIpocTeie BemiecTBa: MeTaibl M HemeTawibl. CJIOXKHBIE BEHIECTBA: OKCHJBI,
OCHOBaHUs1, KUCIIOTHI, COJIU.

Hemoncrpaumu. Komiekuus okcuaoB. ['amenne m3Bectu. Bo3roHka «Cyxoro Jibzay.
Konnexkuus ocHoBanuii. Komneknust kucnot. I3MeHeHne oKpacKd MHIMKATOPOB B IIEJTOYHOM U
KUCIOTHON cpenax. IlpaBuno pasbaBieHus cepHOM KuCIOTHL. OOYriMBaHHE OpPraHUYECKHUX
BEIIECTB M MaTepHalOB CEepHOM KucioToi. Tabmuiia pacTBOPUMOCTH OCHOBAHUMU, KUCIOT U
cousteil B Boge. Komieknusa coien.

JlaGopaTopHble onbIThl. [IponyckaHue BBIIBIXaEMOTO BO3JAyXa 4Y€pe3 H3BECTKOBYIO
Boqy. MccienoBanue pacTBOPOB KUCIOT MHAMKATOpaMu. MccinenoBaHWe pacTBOPOB WIENOYEH
WHIUKATOpaMHu.

Ili1anupyembie 00pa3oBaTe/ibHbIE Pe3YJbTAThI
JIN4YHOCTHBIE Pe3yJIbTAThI

JIn4HOCTHBIE PE3YNbTaThl OCBOEHUS MPOrPAMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
JIOCTUTAIOTCS B X0JIe O0YUYeHHsI XUMHUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIHHOM JIEATETHHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMA  POCCUMCKUMHU  COIMOKYJIBTYPHBIMA W  JIYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIECTBE MpaBUIaMU M HOPMaMU TOBEICHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHSI U COITMATTN3AIINHA 00yUYaIOIIUXCSI.

JIMYHOCTHBIE PEe3YNbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMA W PACIIMPEHHUE OMBITA JIEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YACTHU:

1) MaTpMOTHYECKOr0 BOCIIUTAHMUS

LIEHHOCTHOTO OTHOILIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U
HAy9HOMY HACJEANI0, TMOHUMAHHS 3HAYCHHMS XUMUYECKONW HayKd B JKHU3HH COBPEMEHHOTO
oOImiecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOW MH(OpMAIHEH O MepeloBBIX JOCTHKEHHSIX U
OTKPBITHSIX MUPOBOM M OTEYECTBEHHOW XMMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;



2) rpaKAaHCKOT0 BOCTIMTAHMA:

IIPEJCTABICHNUS O COLMAIbHBIX HOPMax W IMPaBUIAX MEKIMYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOH, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOHN U APYruX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOHM JIeSITEILHOCTH MPHU BBITOJHEHUH Y4eOHBIX, TIO3HABATEIBHBIX 3214, BBIIIOJHEHUU
XUMHYECKHX SKCIIEPUMEHTOB, CO3/1aHUM Y4EOHBIX NPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHMIO
U B3aMMOIIOMOIIM B TPOLIECCE 3TOM y4yeOHOW AEATENbHOCTH, TOTOBHOCTH OIEHHBATH CBOE
IIOBEJICHUE M IOCTYNKH CBOMX TOBapUIIEd C MO3ULMHM HPABCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHMS OCJIEICTBUM IOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEJICTaBICHUS O BELIECTBE UM  XUMHYECKOM peakiuw,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAayKM M COCTABIIAIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KapTHHBI MHpa, NPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS NMPUPOABI, B3aUMOCBA3SIX 4ellOBeKa C MPUPOAHON Cpelod, O posn
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HaBaTeIbHbIE MOTHUBBI, HAIPABJICHHbIC HA IMOJIyY€HUE HOBBIX 3HAHUH IO XHMUH,
HeoOXoauMble Uil OOBSCHEHUS HaOJII0laeMbIX IIPOLIECCOB U SIBICHUM, ITO3HABATEJIbHOM,
MH(POPMALIMOHHOM M YNTATENbCKOM KYJIBTYphl, B TOM UHCII€ HAaBBIKOB CAMOCTOATENBbHOM paboThI
C y4eOHBIMHU TEKCTaMM, CIIPABOYHOH JUTEPaTypOd, NOCTYHNHBIMU TEXHHUYECKMMM CpPEICTBaAMU
UH(POPMALIMOHHBIX TEXHOIOTUH;

MHTEpEC K O0YYECHHUIO W TIO3HAHUIO, JIIOO03HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOCKTHOM M HCCIEI0BATEIbCKON JIEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMuUpOBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHHE LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOUIEHMSI K CBOEMY 3/10pPOBbIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 >KW3HH, OCO3HAHME IIOCIEACTBUN W HENpPUATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJEHUs alKorojsi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIOJICHUS
npaBuil 0€30MacHOCTH NpU OOpallleHMM ¢ XMMHUYECKHMMM BeELIeCTBaMH B OBITY U peaJbHOMN
YKU3HU;

5) Tpya10BOr0 BOCIIMTAHUSI:

MHTEpPEC K MPAKTUYECKOMY U3YUYEHUIO MpOoeccuil U Tpyaa pa3IudHOro poja, yBaxeHUe
K Tpydy M pe3ysbTaTaM TpPYAOBOH JAEATEIBbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS
IOPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP HWHIMBUAYAIbHONW TpaeKTOPUU
pOJOJDKEHUs 00pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHol mpodecCHOHATbHOW N1eATENbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHABHON Cpesie;

6) 9KOJIOTNYECKOT0 BOCTIUTAHUSI:

9KOJIOTUYECKU 11€JeCO00pa3HOe OTHOLIEHHE K MPHPOJIe KAaK HCTOYHUKY KHM3HM Ha
3emiie, OCHOBE €€ CYIIECTBOBaHUS, MOHMMAHME IIEHHOCTH 3JI0POBOrO W Oe3ormacHoro odpasza
KHU3HHU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PM3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/IEHUS MPaBUil O€30MacCHOTO MOBEACHUS MIPH paboTe C BEIIECTBAMU,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIIUX 370POBbIO U KU3HU JIFOEH;

CIIOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJIy4YaeMble MPU U3YUYEHUU XUMHH, Ui PelleHus
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEW PUPOIHON CPEIOi, sl TIOBBIIEHNS YPOBHS dKOJIOTMYECKON
KYJIBTYpPbI, OCO3HAaHUS INI00ATLHOTO XapaKTepa dKOJOTHYECKHUX MPOoOJIeM U MyTed UX pelieHus
MIOCPEACTBOM METOJI0OB XMMHMH, YKOJIOIMUECKOTO MBILUIEHNS, YMEHHUSI PyKOBOJICTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

MertanpeamMeTHbie pe3yJbTaThl

B cocraBe meTtanpeaMeTHBIX Pe3yibTaTOB BBIACNAIOT 3HAUMMBbIE A (POPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYUHbIe TIOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HakKT, cucrema,
MIPOLIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATHX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O
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[IEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCalbHbIe yuyeOHbIe ACHCTBUS (IIO3HABATENbHBIC,

KOMMYHHUKATHBHbIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K

CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOM e TeIbHOCTH.
ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jiornyeckue 1eMcTBUA:

YMEHHUSI HCIOJb30BATh MPUEMBI JIOTUYECKOIO MBIIUICHHUS] NPU OCBOCHUM 3HAHUI:
pacKpbIBaTh CMBICI XMMMUYECKHUX MOHATHM (BBIACJIATH MX XapaKTEpHbIE IPU3HAKH,
yCTaHaBIIMBATh B3aUMOCBS3b C JAPYTUMU MOHATUSMHU), UCIIOIH30BaTh MOHATHUS AJ1 O0BICHEHUS
OTIENbHBIX (DaKTOB W SBJICHHH, BBIOMpATh OCHOBAHUS M KPHUTEPHU IS Kiaccuukanuu
XUMUYECKHUX BEUIECTB U XUMUYECKUX PEAaKLUM, YCTAaHABIMBATH IPUUMHHO-CIICCTBEHHbIE CBSI3H
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTHUECKUE PAcCYkAE€HUS (MHAYKTUBHbIC, 1€yKTUBHBIE,
10 aHAJIOTHH), JeNIaTh BBIBOJbI U 3aKIIOUCHUS;

YMEHHE MPUMEHSATh B IIPOLECCE TIO3HAHUS NOHATHA (IPEAMETHBIE U METAIPEIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIIONb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
IPUMEHSIEMbIE B XMMHMM MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumudeckas ¢GopMylia M ypaBHEHHE XUMHUYECKOH peakuu — TMpPU pPEIIeHUd YydeOHO-
MIO3HABATEJIbHBIX 3a/4ad, C Y4€TOM OTHUX MOJEIbHBIX NPEJICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIECACTBEHHBIC CBS3U H
MIPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

Ba3oBble uccienoBarebckme 1eiCTBUS:

YMEHHUE UCIOJIb30BaTh MOCTABIECHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUSA, a
TaKK€ B KayeCTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMbBIX CYK/ICHUII;

NpHOOpETeHUE OMBITA 10 TUIAHWPOBAHHIO, OPTaHU3AIMHA M TPOBEICHUIO YIYCHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MPOIlecca, CAMOCTOSTEILHO MPOTHO3UPOBAThH €T0
pe3ynbTatr, GopMmynupoBaTh OOOOIIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETIaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yMEHHUE BBIOMpATh, aHATU3UPOBATh M HMHTEPIPETUPOBATH HMH(POPMALUIO Pa3IUYHBIX
BUJIOB M (OPM NPEJICTABICHHUSA, IMOJyYa€MyI0 U3 Pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJISIpHAs
auTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
KPUTHYECKH OLIEHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OpMAIINIO;

YMEHHUE NPUMEHATh Pa3JInYHbIe METO/IbI U 3aIIPOCHl IPH MOKCKe U 0TOOpe MH(pOpMaIUK
U COOTBETCTBYIOIIMX JJAHHBIX, HEOOXOAMMBIX IS BBIOJIHEHUS Y4Y€OHBIX U MO3HABATEIbHBIX
3aJa4 ONpeeEHHOro THUIlA, IPUOOPETEHHE OMbITa B 00JACTH UCIOIb30BAHUS HHPOPMALIMOHHO-
KOMMYHHMKATHBHBIX TEXHOJOTHH, OBIaJieHNE KYIbTYPOH aKTUBHOTO HCIIOJIb30BaHUS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpeiCTaBICHUS
nH(pOpMallMl U WJUIIOCTPUPOBATh pEIIaeMble 3a/ayd HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCII0JIb30BaTh W aHAIM3UPOBATh B Mpollecce y4eOHOl M HccienoBaTeNbCKON
NeSITeIbHOCTH HH(POPMAIIHMIO O BIMSHUM MPOMBIIIUIEHHOCTH, CEIbCKOT0 XO35HUCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarolel MpUpoaHON CPebl.

KoMMmyHukaTHBHBIC yHHBepcaabHbIe y4eOHbIe 1eHCTBHUS:

YMEHHs 3aJaBaTh BONPOCHl (B XOJA€ Juanora M (Wiau) JAWCKYCCHUH) MO CYIIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATH CBOM NPEIJIOKEHHUS] OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHs TPEACTABIATH IIOJYYEHHBIE PE3YyJibTaThl IO3HABATEIBHON JAESITEIBHOCTH B
YCTHBIX U NMHUCbMEHHBIX TEKCTAX; JIeJaTh MPE3EHTALNIO PE3YIbTAaTOB BHIMOIHEHHUS] XMMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OpPaTOpHOW pPaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOCKTA);
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yMEHUS y4eOHOro COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABATEILHOM U
MCCJIEIOBATEIILCKOM NIeATEIbHOCTH MPU PEUICHHM BO3HUKAIOIIMX MPOOJeM Ha OCHOBE yuéra
OOIIMX WHTEPECOB U COTJACOBaHMs NO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJAUHALIUS COBMECTHBIX JEHCTBUM, ONPEIEICHUE KPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaJbHbIE y4eOHbIE JeiicTBUS:

YMEHHE  CaMOCTOATEIbHO  ONpPENENsTh  LEIu  JCSATEIIbHOCTH,  IIJIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPHU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIHHOCTH,
BbIOMpaTh Hambonee 3(dekTuBHBIE CrOCOOBI pemeHus: y4eOHBIX M IO3HABATEIbHBIX 3a/ad,
CaMOCTOSTENIBHO COCTABJISITh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JEWCTBUM INpU
BBIIOJIHEHUH 33aHUH C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEILECTBAX U PEAKLMIX, OLEHUBATh COOTBETCTBUE MOJYYEHHOI'O PE3yibTaTa 3asBICHHOW LIEJH,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTBHI, IPEAJIaracMble B YCIOBUU 3aJIaHUM.

IIpeameTHbIe pe3ybTaThl

B cocraBe mnpeaMeTHBIX pPE3yJIbTAaTOB II0 OCBOEHHUIO 0053aTENbHOIO COAECpKaHMUS,
YCTaHOBJIEHHOTO JaHHON (enepanbHoil paboueil mporpaMMoil, BBIAEISIOT: OCBOCHHBIC
0o0yJaromuMUCsT Hay4YHbIE 3HAHUS, YMEHUS M CIIOCOOBI JEHCTBHMA, crenupuieckue JUis
npeaIMeTHOM o0nacTu «XUMHUS», BUIBl JAEATEILHOCTH MO TMOJYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETALMU, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IIMYHBIX YUEOHBIX U HOBBIX CUTYAlLIUSX.

K koHiy oO6y4yenus B 7 kijiacce mpeMETHbIE pPe3ylIbTaThl HA 0230BOM YPOBHE JOJKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh y O0YUAIOLIUXCSI YMEHUI:

-pacKphIBaTh CMBICI OCHOBHBIX XMMHMUYECKHX MOHSATUN: aTOM, MOJIEKYJa, XUMHUYECKUI
AJIEMEHT, NPOCTOE BEUIECTBO, CJIOKHOE BEILIECTBO, CMECh (OJHOpPOJHAs W HEOJHOPOJHAs),
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl M MOJIEKYJsIpHas mMacca, KOJMYECTBO BEILECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JIi XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUU, MOJISPHBIH O0OBEM,
OKCHU/I, KUCJIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas
peakuus, KiacCUPUKAIMs peaklUuid: PeakUH COCIMHEHUS, PeaklUU Ppa3JIoKEHHs, peaKIuu
3aMeIIeHus], peakllui oOMeHa, 3K30- ¥ SHI0TEPMUYECKHE peaKIiH, TeII0Boi 3P deKT peakuuu,
SJIPO aToMa, DJIEKTPOHHBIN CJIOW aToMma, aTOMHasi OpOUTalb, palnyC aTOMa, XUMUYECKast CBS3b,
NOJIIpHAasl U HETOJSIpHAs KOBAJECHTHAas CBSA3b, MOHHAs CBsA3b, MOH, KaTUOH, aHUOH, PacTBOD,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpAIHs) B pacTBOPE;

— TIOHMMATh B3aMMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATUH U IPUMEHSATD 3TH IOHATHUS TIPU
OINMCAHUU BEIECTB U UX MPEBPALLEHUII;

— MHCIIOJIb30BaTh XUMMUYECKYIO CHUMBOJHUKY JUIS COCTaBieHHA (OpMyN BEIIECTB MU
YPAaBHEHUN XUMUYECKUX PEAKIUM;

—  XapakTepu3oBaTh (OMMCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3JIUYHBIX
KJIaCCOB,  NOJTBEp)KJasi  ONWCAaHUE  TPUMEPaMU  MOJIEKYJSPHBIX  ypaBHEHUI
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUII;

—  BBIUUCIISTH OTHOCUTEIBHYIO MOJEKYJSPHYIO U MOJSIPHYIO MaccChl BELECTB, MAacCCOBYIO
JIOJII0 XMMHUYECKOT0 3JIeMeHTa Mo (popMyiie COeTUHEHHUsI, MaCCOBYIO OO BEIIEeCTBa B
pacTBope, MPOBOJUTH PACUEThI 110 YPaBHEHUIO XUMUYECKOMN peakiuu;

— cuenoBaTh IMpaBHUJaM  IIOJIb30BAaHMS XMMHMYECKOH TOCYyJod U J1abOpaTOpHBIM
o0opy/soBaHUEM, a TakXe MpaBuwiaM oOOpallleHHs C BEIeCTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO JJAOOPATOPHBIX XUMHUUYECKHX OIBITOB IO MOJYYEHHUIO U
coOnpaHnio Ta3000pa3HBIX BeEmIeCTB (BOJOpPOJAa M KHCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM J10JI€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATh U
MPOBOJAUTh XUMHYECKHE SKCIEPUMEHTHI IO PAClO3HABAHUIO PACTBOPOB ILEIOYEH H
KHCJIOT ¢ IOMOIIBIO MHIMKATOPOB (JIakKMyc, peHoN(TaIenH, METUIOPAHXK U APYTHe).
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TemMaTHuyeckoe NIIAHKPOBaHUE

HaumenoBanue KonuuectBo yacos
Ne DnexTpoHusbie (IUPPOBEIE)

w/n pasaciioB ¥ TEM B Kontponerbie | Ilpaktudeckue
cero
[IPOrpaMMBbI paboThI paboThI

00Opa3oBaTenbHbBIE PeCcypChl

Paznen 1 Hpe):[MeT XUMHHU U METOAbI €€ U3YICHUSA

Uto uzyvaer
XUMHUS,
npeaMeT 1 bubnuoreka [IOK
3aJa4d XUMHUH, https://m.edsoo.ru/7f41837¢
METO/IbI

11

W3yYCHUS

SBnenus,
1.2 MIPOUCXOJISIINE 1 1
C BEllleCTBaMU

Htoro no pazneny 4

Pa3znen 2. CTpoeHue U arperaTHoe COCTOSIHHE BeIeCTB

51 Crpoenue 1
BEIIIECTB
ArperatHoe
2.2 COCTOSTHUE 1
BEII[ECTB
Hroro no paszneny 2

Paznen 3 Cmecu BeliecTB, MX COCTaB

Yuctrle
3.1 BEIIlECTBA U 2
cMecH
I'a3b1 1 ra3oBLBIE
3.2 2 1
cMecHu
Hroro no pazgeny 5

Pa3zngen 4 dusnueckue ABJCHUA B XUMHUH

Hexotopsie
CIOCOOBI
4.1 | pazneneHus 2
cMecu

JAMCTHILIAIIS
WJIM TIEpETOHKa

4.2

Hroro o pasneny 3



https://m.edsoo.ru/7f41837c
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Pa3znen 5 CocraB BemecTB. XUMHYeCKHE 3HAKH U GOpPMY.JIbI

XUMHYECKHE
DJIEMEHTEI,
5.1 2
XUMHYECKHE
3HAKHA
[Tepuonuueckas
cucTeMa
5.2 | XUMHUYECKHUX 2 1
anemenToB J[.1.
Menpeneena
Hroro no pazneny 5
Pasnen 6 IlpocTbie BemecTBa
6.1 | Merajuiel 2
6.2 | Hemeramist 2
Hroro no pazneny 4
Pasznen 7 Ci10:KHBIE BellleCTBA
7.1 BanxeutHocTh 1
Kimaccer
7.2 | HEOPraHUYECKUX 6
COeTMHEHUN
Knaccudukanus
7.3 | HEOPraHUYECKUX 3 1
COCTMHCHUN
Htorosoe
7.4
MMOBTOPEHHE
Hroro no pazgeny 11
OBIIEE
KOJIMYECTBO 34
YACOB I10
[TPOIT'PAMME
IMoypouHoe muIaHupoOBaHUe
N Tema ypoka KoanuecTBo 4acoB Jara | DJIeKTPOHH
n/ ble
n (uudposbie
Bcero Kourpoas | IlpakTnue )
HbIE CKHe o0pa3oBare
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padoThI

padoThI

JIbHbIE
pecypchl

[Ipenmer xumuu. Yro
H3y4aeT XUMUs

SIBnenus, npoucxoasIue
C BEILECTBAMU

HaOnronenue u
OKCIEPUMEHT B XUMUH

[TpakTuyeckas pabora
Nel. JITabopaTopHoe
obopynoBanue. TexHuka
0e30macHOCTH Mpu padboTe
B KaOMHETE XUMUU

CTpOGHI/IC BCIICCTB

Arper ATHBIC COCTOSAHHA
BCIICCTB

YucTtele BellecTBa U
CMECHU

I'a3bl 1 Ta30BBIC CMECH.
O0BéMHast 101
KOMITIOHEHTA B Ta30BOH
cMecHu

MaccoBas gois
PacTBOPEHHOTO BEIIECTBA

10

[IpakTuueckas pabora Ne
2. "[IpuroroBneHue
pacTBopa ¢ 3aJaHHOU
KOHLIEHTpaLHen
PacTBOPEHHOIO
BeniecTa”

11

MaccoBas gois
npuMecen

12

HekoTopsie criocoOs!
paszeneHus CMecen.
OuIbTpPOBAHKE

13

JIMCTHIISIMS WIH
MIepEeroHKa

14

[TpakTuueckas pabota
Ne3. "Ouuctka
MOBapeHHoi conun"

15

XUMHYECKHUE DIIEMEHTHI.
[IpocTeie U crnoXHBIE
BEIIECTBA.

16

XUMUYECKUE 3HAKH U
XUMHYECKHE (HOPMYIIHI.
[lepuoanueckas Tabnuia
XUMHUYECKUX HJIEMEHTOB
JI.. MenneneeBa

17

OrHocuTenbHas aTOMHAs
1 OTHOCUTCIIbHAs
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MOJIEKYJISIpHasl Macca

18 | [loBTOpEHuUe 1
0000111eHIE TPONICHHOTO
marepuaina. [lonroroska
KOHTPOJIBHOM padoTe.

19 KonTponbHas pabota 1
20 MerTaisl 1
21 [IpencraBuTenu MeramioB 1
22 Hemeramint 1
23 [IpencraBurenu 1
HEMETAIIOB
24 Baneurnocts 1
25 Oxcuabl 1
26 OcHoBaHHUS 1
27 Kucnorsl 1
28 Comnu 1
29 Knaccudpukanus 1
HEOPraHMYECKUX BEIIECTB
30 | IloBTOpenue u 1

0000111eHlE TEMBI
"CroxHble Bemecrsa"

31 ITonroroBka k 1
KOHTpPOJIbHOM paboTe

32 KonTtponbHas pabora 1

33 Hrorosoe noBTOpeHuE 1

34 Hrorosoe noBTOpeHue 1

Y4ueOHo-MeToaMUYECKOE 0OOecnieueHue 00pa30BaTeJIbHOIO MpoLecca
YueOHble MATEPHAJIBI AJISl yYeHUKA

1. Xumus. Boanblii kype. 7 kinacc. IlponeneBruueckuit kype, O.C. I'abpuensu, W.I.
Octpoymos, C.A. Cnagko, Mocksa, «I[IpocBemieHuey.

2. Metomnueckoe mocobme. Xwumwms.7 kmace O.C. Tabpuwensa, I''A. Illumapesa, M.,
«dpoday.

3. Pabouas terpanp. Xumus. 7 kimacc. O.C. I'abpuensn, I'.A. [llunapesa, M.,«/Ipoda».

4. ITpaktukym. 7 knacc. O.C. I'abpuensn, U.B. Akcenosa, M., «IIpocBemenue».

5.3anumarensHas xumusg. Heckyunblii yueOHuk A.B. Smyxosa, Canxt-IletepOypr,
«Tpuony».

MeToandyecKkue MaTepHaJbl A YYUTEIA
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1. MeTtoauieckoe ocodue K mporeneBTuIeckoMy Kypcy Xumus. BBogHbINM Kypc. 7 Kiacc.
O.C.Tl'abpuensn, I'.A. lllunapesa, M., «/Ipodar.

2. Xumus B Tabnunax. E.A. HaconoBa, M., «/Ipoda».

3. Kuura 151 yTeHus no Heopranuueckoit xumuu. B. A. Kpunman, M., «IIpocsemienue».

4. Hacronbhas kaura yaurens. O.C. 'abpuensa, H. T1. BockoOoiinnkosa, A.B. fAurykosa,

M.,«/poday.
5. Xumunueckuid sHIukinoneauueckui ciuosapp. U. JI. Kuynsuu, M., «lIpocemienue».

Hudposbie 00pazoBaTesbHbIC PeCypchbl U PeCYpPChl CeTH HHTEPHET

1. XKypuan «Xumus u xu3ab» http://www.hij.ru

2. DIeKTpOHHBIH XypHAT « XUMHUKH U XuMus», http://chemistry-chemists.com/index.html

3. JKypuan mis yumreneil U He TOJbKO. Bojblmoe KOIHYeCTBO pabOT YYEHHKOB, B TOM
YKCIIC U UCCIIeIOBATEIbCKOr0 XapakTepa. http://1september.ru



https://www.google.com/url?q=http://www.hij.ru&sa=D&source=editors&ust=1655559061378075&usg=AOvVaw0tS8BAvzvHRKMMfdjRtfqr
https://www.google.com/url?q=http://chemistry-chemists.com/index.html&sa=D&source=editors&ust=1655559061378564&usg=AOvVaw0-6QY_fy3FgQAaCKWoQazl
https://www.google.com/url?q=http://1september.ru&sa=D&source=editors&ust=1655559061379384&usg=AOvVaw1n28bjCdnlu9W51ff74W4t
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