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[losicuuTenbHAsA 3anMCKa

Pabouasi nporpamMma pa3paéoTaHa B COOTBETCTBUU ¢ TpeOoBaHusMHu DeeparbHOr0 TOCYyIapCTBEHHOTO0 00pa30BaTebHOTO CTaHIaPTa OCHOBHOTO OOIIETO
00pa3oBaHKs BTOPOTO MOKOJICHHsI, YTBEPKICHHBIN npukazoM MunoOpazoBanus PO Ne 1089 ot 05.04.2004., mporpaMmMbl OCHOBHOT'O OOIIEro 00Opa3oBaHuUs 110
XUMUHU.

Pabdouass mporpamma pa3paéorana Ha ocHoBe aBTopckoil mporpammbl O.C. T'aGpuensna, coorBeTrcTByRONICH DenepambHoMy [ocymapcTBeHHOMY
o0pa3oBaTeNbHOMY CTaHAAPTy OCHOBHOTO OOIIero oOpa3oBaHWsl W JOMYIICHHOW MuHHCTepCTBOM oOpa3oBaHus W Hayku Poccuiickoit deneparnuu
(O.C.I'abpuensu [Iporpamma kypca xumuu ais 8 - 9 kinacco obieo0pazoBarensubix yupexaenuit/ O.C.I'abpuensa. — M.: ipoda, 2018r.).

1. Ilnanupyembie pe3yabTaThl 0CBOEHHSI YI€OHOIO MPeIMeTa XHMHSIL.
[Ipu n3ydeHrr XMMHUHU B OCHOBHOM ILIKOJIE 00€CIIEUMBAETCS JOCTUKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX PE3yJIbTATOB.

JINYHOCTHBIMH pe3yJdbTaTaMi U3YyYCHHUA IPCIMECTA «Xumus» B 8 Ki1acce sIBISIOTCS CJICAYIOUC YMCHUA:
e OCO3HaBaTh CANHCTBO U LECJIIOCTHOCTH OKPYXKAIOMICI0O MUPA, BOBMOKXHOCTU €TI0 IMO3HABAECMOCTHU U 00BIACHUMOCTH Ha OCHOBEIOCTUKEHHU I HAYKH,

e JTIOCTCIICHHO BBICTpAanBaTh COOCTBEHHOE OEJIOCTHOC MHPOBO33PCHUC: OCO3HaBaTb HOTpe6HOCTB n TOTOBHOCTbH K
CaMOO6paBOBaHI/II-0, B TOM YHCJIC U B paMKax CaMOCTOSTEIbHON AEATEILHOCTH BHE HIKOJIBI;

e OLICHUBATH JKU3HCHHBIC CUTYyAllUN C TOUYKU 3PCHUA 0e30I1acHOro o6pa3a JKU3HHU U COXPaHCHHUA 310POBbA;
e OIICHUBATH 3KOJIOTAYECKUH PHUCK B3aMMOOTHOIIICHHI YeIIOBEKa 1 npupoasbI.

° q)OpMI/IpOBaTI) OKOJOIr'M4Y€CKOC€ MBINIJICHUEC: YMCHHUE OLICHUBATH CBOIO JACATCIBHOCTD W IMOCTYIIKU APYrux J'IIO)IGﬁ C TOYKHU 3PCHUACOXPAHCHUSA
Opr)KaI-OH_Ieﬁ CpCAbl - rapaHTa )KU3HU U 6J'IaFOHOJ'Iy‘II/I$[ J'II-O,Z[Gﬁ Ha 3emIe.

MeTtanpeaMeTHbIMM pe3yJbTaTaMH U3y4YeHHS Kypca «XUMus» SBiseTcs: OpMUPOBaHUE YHUBEPCAIBHBIX yueOHbIX Aeiictuil (YV]).
Pezynamusnvie YVII.

 CAMOCTOSITENILHO OOHAPYKUBATh U POPMYJIMPOBATH YUEOHYIO MPOOIEMY, ONIPEENATh el Y4eOHOM! e TebHOCTH;

e BBIJIBUT'aThb BCPCHUU PCIICHUA HpO6J’IeMBI, 0CO3HaBaTh KOHECYHBIN pE3yIbTAT, BI)I6I/IpaTI) N3 NPEAJIOKCHHBIX W HUCKATb CaAMOCTOATCIIBHO CpPEACTBa
JOCTHIKCHUA LCIIN,

e COCTaBJIATh (MHIUBUIYaJIbHO WM B TPYIIIE) TUIaH PELICHUS MPOOIEMBbL;
e paboTasi 1o IJIaHy, CBEPATH CBOU JIEHCTBHS C LIEIbIO U, TP HEOOXOAMMOCTH, UCIIPABIIATH OMIMOKH CAMOCTOSATENBHO;

® B IUAJIOIC C YUHUTCIICM COBCPIICHCTBOBATL CAMOCTOATCIILHO BLIpaGOTaHHbIe KpUTCPUHU OLICHKH.



llosnasamenvruvie YYI/I:
e AaHAJIM3UPOBATh, CPABHUBATH, KJIACCU(PHUITUPOBATH U 00001IaTh (GAKTHI U SBJICHUS. BBISIBISATH MPUYUHBI U CIEICTBUS MPOCTHIX SIBJICHUM.

e OCYIIECTBISTH CPABHEHHUE, KIIACCU(UKALIUIO, CAMOCTOSITEIHHO BHIOMPAsi OCHOBAHHS M KPUTEPUH [T YKa3aHHBIX JIOTHYECKUX OTIepallHii;
e CTPOUTB JIOTHUECKOE PACCYXKJIEHHUE, BKIIIOYAIOIIEe YCTAHOBICHUE IPUYNHHO-CIIEICTBEHHbIX CBSI3EH.

e CO3/IaBaTh CXEMaTHYECKUE MOJICIH C BBIZCICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

e COCTABIISATh T€3UCHI, PA3TUYHBIEC BU/IbI IIJIAHOB (IIPOCTHIX, CIIOKHBIX U T.II.).

e TIpeo0pPa30BbIBATh HHPOPMALIMIO U3 OJTHOTO BUAA B IPYToil (TabauIly B TEKCT U TIp.).

e YMETh OMPEENIATh BO3MOKHBIE HICTOYHUKH HEOOXOIMUMBIX CBEICHUH, POM3BOANTD MOMCK MHPOPMAIH, AaHATTU3UPOBATh U OLICHUBATH &€
JIOCTOBEPHOCT.
Kommynuxamuenvie YVYJI[:
CaMOCTOSTeTbHO OPTaHU30BBIBATh YICOHOE B3aUMOJICHCTBUE B IpymIe (OMpeAesaTh OOIIHe IENH, PACIPEISNISATh PO, JOTOBAPUBATELCS JPYT C APYrOM U
T.J.).

Hpe}lMeTHLIMI/I pe3yJdbTaTaMi U3YyYCHUA NPCIMETA ABJIAIOTCA CICAYIOINC YMCHUA !
e OCO3HAHHEC POJIM BCUICCTB:

- OIIPCACIIATDH POJIb PA3JIMYHBIX BCHICCTB B IIPUPOAC U TCXHHUKE,
- OOBSICHSATD POJIb BEHICCTB B UX KPYT'OBOPOTC.

pPacCMOTPCHUEC XUMHUYCCKUX ITPOLCCCOB:

- IPUBOAUTH IIPUMCPBI XUMHUYCCKUX ITPOLECCCOB B IIPUPOIC,
- HaXOUTb 4Y€PThl, CBUACTCIILCTBYIOIINUC 00 O6HII/IX MPpU3HAKaX XUMHUYCCKHUX TPOUCCCOB U UX pa3INvUAX.

HCIIOJIb30BaHHE XMMUYECKUX 3HAHUN B 6BITy:

— 0OBSICHATH 3HAUCHHE BEILIECTB B KM3HH U XO035MCTBE YEJIOBEKA.

00BACHATH MUP C TOYKHU 3PECHUSA XUMHU:
— NePpCUHUCIIATL OTIIMYUTCIIbHBIC CBOMCTBA XUMHUYECKHUX BCIICCTB,
— pa3jin4aTb OCHOBHBIC XUMHUYCCKHUE ITPOLECCCHI;
- OIIPCACIATE OCHOBHBIC KJIIACChl HCOPraHMYCCKUX BCHICCTB,
- HIOHUMATb CMBICI XUMHUYCCKUX TCPMHUHOB.

OBJIaJICHHE OCHOBAaMHU METO/IOB IMO3HAHMS, XapaKTEPHBIX JJII €CTECTBEHHBIX HAYK:
- XapaKTepru30BaTh METO/Ibl XUMUUYECKOHN HayKH (HaOII0IeHHEe, CPaBHEHUE, SKCIIEPUMEHT, U3MEPEHHUE) U UX POJIb B TO3HAHUH MTPUPOJIBI;
- IPOBOJUTH XUMUYECKHUE ONBITHI U IKCIIEPUMEHTHI U OOBSACHATH UX PE3YyIbTATHI.
e yMEHHE OIICHUBATh MOBEJCHUE YEIOBEKA C TOYKU 3PEHUSI XUMHUECKOM 0€30MacCHOCTH MO0 OTHOUIEHHIO K YEJIOBEKY U MPUPO/IE:
- MCIOJIb30BATh 3HAHUS XUMUU MPU COOTIOACHUN TIPABUII UCTIOIb30BaHMsI OBITOBBIX XUMUYECKUX MTPETapaToB;
— pasznuyaTh onacHble U Oe30MacHbIe BEIECTRA.
B pe3ysibTare nzyuenus npeamMera yyamuecs 8 Kjiacca 10KHbI:



3HamMv/noHUMams

OCHOBHBIE (DOPMBI CYIIECTBOBAHUS XUMHUECKOTO JIEMEHTa (CBOOOHbIE aTOMBI,
MIPOCTHIE U CIIOKHBIC BEIIECTBA); OCHOBHBIE CBEJICHHS O CTPOSHHH aTOMOB 3JIEMEHTOB MaJIbIX
MIEPUOJIOB; OCHOBHBIE BU/IbI XUMHUECKUX CBS3EH; TUITBI KPUCTATUTMYECKUX PEIIETOK; (DaKTOPHI,
OTIPEAEISIONINE CKOPOCTh XUMHUECKUX PEAKIUI U COCTOSIHUE XMMUYECKOTO PaBHOBECHS;
THUIIOJIOTHIO XMMUYECKUX PEaKIUi 110 pa3InYHbIM IPU3HAKAM; CYITHOCTD HJICKTPOIUTHIECKON
IMCCOIMALINK; Ha3BaHUs, COCTaB, KIACCH(UKAIUIO U CBOMCTBA BAXKHEHIIINX KIIACCOB
HEOPraHNYeCKUX COCMHEHUI B CBETE TEOPUH NEKTPOIUTHYECKON AUCCOMALIUH U C TIO3UINH OKUCIICHNUS-
BOCCTAaHOBJICHHS; BOYKHEUIIINE XUMUYECKUE TIOHATHS, OCHOBHbIE 3aKOHBI XUMHUH, OCHOBHBIE TEOPHH XMMHUH, BAXKHEHIIINE BEIIECTBA U MATEPHAJIBI.

ymembo

a) MPUMEHSTD CJICAYIOLINE TOHATHS: XUMUYECKUI JIEMEHT, aTOM, U30TOIIbI, HOHBI,
MOJIEKYJIBI; IIPOCTOE U CJIO’KHOE BELIECTBO; AJUIOTPOIHST; OTHOCUTEIbHAS U MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJISIpHAs Macca, MOJISIPHBII 00beM,
9HCII0 ABOTAPO; IMEKTPOOTPUIIATEIIEHOCTD, CTEIIEHb OKHUCIIEHHS, OKUCINTEIbHO-BOCCTAHOBUTENBHBIN MPOIIECC;
XMMHUYECKas CBSI3b, €€ BU/Ibl M PA3HOBHIHOCTH; XUMUYECKasl pEakiys U ee KiIacCU(UKAINU; CKOPOCTh XUMUYECKOH peakiy 1 (pakTopbI ee 3aBUCHMOCTH; 00pa
TUMOCTb XUMHUYECKHX PEAaKLNi, XHMHUUECKOE PAaBHOBECHE U YCIOBHSI €r0 CMEILCHHUS; DIICKTPOIUTHICCKAS
TMCCOLIMAIIUS, THIPATAIM MOJICKYJSl K MOHOB; HOHBI, UX KJIACCH(HUKAINS M CBOMCTBA; SJICKTPOXUMHUUECKUH Ps HAPSHKCHUH METAJJIOB;

0) pa3bACHATH CMBICT XUMHUYECKHX (POPMYI U ypaBHEHUH; OOBICHATH JIeHCTBHE
M3YYEHHBIX 3aKOHOMEPHOCTEH (COXpaHEHUE MACChl BEIECTB TP XUMUYECKUX PEAKIIHSIX ),
OTIPEIENIATH CTETIEHN OKUCIICHHUS aTOMOB XUMHUYECKUX JIEMEHTOB 10 ()OPMYJIaM UX COCMHEHUH; COCTABIIATh YPAaBHEHHSI PEaKIIHiA, ONIPEIEIIATh HX BH
M XapaKTePH30BaTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIMN, OMPEEIISATh TI0 COCTaBY (XMMUYECKHM
(dbopmyaMm) MPUHAUIEKHOCTH BEIECTB K PA3IMYHBIM KJIaccaM COEIMHEHHUH U XapaKTepH30BaTh
UX XMMHUYECKHE CBOWCTBA, B TOM YHCJIE U B CBETE TEOPUHU HJIEKTPOJIMTHUECKON JUCCOLMAIINN; YCTaHABINBATh T€HETUUYECKYIO CBSA3b MEXy KJlacCaMHM HEOpPTaHU
YECKUX COCIMHEHHH U 3aBUCUMOCTb MEX]Iy COCTABOM BEILECTBA U €r0 CBONCTBAMU;

B) oOpalaThCs ¢ J1abopaTopHbIM 000pyJOBaHUEM; COOMIOAATH IPABUI TEXHUKU
0€30MacHOCTH; TPOBOIUTH MPOCTHIE XUMHYECKHE OTIBITHI; BHITIOTHITh XUMUYECKAN
AKCIEPUMEHT HaOJII0IaTh 32 XUMHUYECKIMH TIPOIIecCaMy U 0(hOPMITSITE Pe3yJIbTaThl HAOIOICHHIH;

T') IPOU3BOJUTDH PACUETHI IO XMMUYECKUM (POpMYJIaM M YPaBHEHUSM C HCIIOJIb30BAaHHEM U3YYCHHBIX OHSATHM.
Hcnonv3zosams pruoOPETCHHBIC 3HAHUS U YMEHUS B TPAKTUYECKOHN IEATEIILHOCTH W TIOBCEHEBHOM KU3HH.

2.Conepxanune y4e0HOro mpeamera, Kypca
Pabouas mporpamMMa 1Mo XUMHH: KOHKPETHU3UPYET MoJoKeHHsT PyHIaMEHTAIBHOIO s/pa CoJepKaHusg OOy4eHHsS XMMHUHU C YUETOM MEXKIPEJIMETHBIX CBSA3eH
y4eOHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIIA; OMpPEAEISIeT IOCIeI0BATeIbHOCTh U3YUCHUS €IMHUI] COACPKAHN OOydeHHS XUMHU B (OPMHUPOBAHUS
(pa3BuTHs) OOIIMX YUEOHBIX U CTIEHU(PUUECKUX MPEAMETHBIX YMEHHH.



[IporpamMma kypca «XuMHH» TOCTPOE€HA HA OCHOBE CIHPAIBHON MOJENH, MPeaycMaTpHUBAIOUICH MOCTENEHHOE Pa3BUTHE U YIIIyOJIEHHE TEOPETUYECKUX
MIPEACTABJICHUIN NPU JUHEHHOM O3HAKOMJICHUH C SMIUPUYECKUM MaTEpPUAIOM

B npenmMerax ecTecTBEHHO-MAaTEMaTHIECKOTO IUKIIA BEAYIIYIO POJIb UTPAET NO3HABATENIbHAS JeITELHOCTh U COOTBETCTBYIOIINE €l MO3HABATEIbHbIC YUeOHBIC
NeicTBUs. B CBS3M € 3TUM OCHOBHBIMH L EJISIMH 00y4eHHMs XUMHUU B OCHOBHOM IIKOJIE SIBJISIKOTCS:

1) ¢opmupoBanne y o6yuarommxcsi yMeHHs BUIETh U NOHHMATh LEHHOCTH OOPA30BaHMS, 3HAYMMOCTh XHMUYECKOTO 3HAHHS JUIS KakIOro uesloBeKa
HE3aBHCUMO OT €ro mnpo¢eCCHOHAJIbHOW AESITENbHOCTHU; YMEHHUs pa3nuyarh (akTbl U OLIGHKH, CPaBHHUBATh OIICHOYHBIC BBIBOJBI, BUJETh HMX CBS3b C
KPUTEPUSIMH OIIEHOK ¥ CBSI3b KPUTEPHEB C OMPEIICICHHON CUCTEMOM IIEHHOCTEH, ()OpMYyIMPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MO3HIINIO;2) opMHUPOBaHHE
y 00y4Yaromuxcsl LEeJOCTHOTO MPEACTABICHUS O MUPE U POJIM XMMHHU B CO3/JaHUU COBPEMEHHOMN €CTECTBEHHO-HAyYHOW KapTHUHBI MHUPA; YMEHUS OOBICHSITDH
OOBEKTHI M MPOIECCHI OKPYKAIOIIECH NEHCTBUTEIILHOCTH — TPUPOTHOM, CONMMAIBLHOW, KYIbTYPHOU, TEXHHUUYECKON Cpebl, UCTIONB3YS AJIT STOT0 XUMUYECKUE
3HaHHs; 3) NpUOOpeTeHHe OOYYAIOIIUMKCS OIbITA Pa3HOOOpPA3HOW JEATCIBHOCTH, IO3HAHHMS M CaMOIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETEHTHOCTEH ), UMEIOIUX YHUBEPCATbHOE 3HAYCHHUE /IS PA3IUYHBIX BUIOB JICATEIbHOCTH: PEIICHUs MPoOeM, TPHUHATHUS PEIICHU, TOMCKA, aHAIN3a U
00paboTku MHGOpPMaIMU, KOMMYHUKAaTUBHBIX HABBIKOB, HABBIKOB M3MEPEHUH, COTPYAHHUYECTBA, 0€30MacHOr0 OOpalieHHs ¢ BEHIECTBAMU B MOBCEAHEBHOU
KU3HU.

3agauamu u3yyeHus yueOHOro npeamera « XuMus» B 8 kiacce sIBISIOTCS:

y4eOHble: (GOpMUPOBAHUE CUCTEMbl XUMUYECKUX 3HaHUI KaK KOMIOHEHTA €CTeCTBEHHOHAYYHOM KapTUHBI MUDA;

Pa3BUBaIOLIUeE: PAa3BUTHE JIMYHOCTH OOYUYAIOMIMXCS, UX WHTEIUIEKTYaJlbHOE M HPaBCTBEHHOE COBEPIICHCTBOBaHME, (POPMHUPOBAHNE Yy HUX T'YMaHUCTHUECKHX
OTHOILIEHUH U 3KOJIOTHYECKHU 11€J1IeCO00Pa3HOro NOBEACHUS B ObITY U B TPYAOBOH IEATEIBHOCTH;

BOCHHMTATeIbHbIE: (HOpPMUPOBAHHE YMEHHH O€30MacHOTO OOpalleHHs C BEMIECTBAMH, HCIIOJIB3YEMBIMH B TIOBCEIHEBHOW >KM3HM; BHIPAOOTKA TOHUMAHUS
OOIIIECTBEHHON MOTPEeOHOCTH B PAa3BUTUM XMMHUH, a Takke (POpMHUpOBaHHE OTHOIIEHUS K XMMHUHM Kak K BO3MOXHOH obOiacTu Oyaymied NpakTH4ecKoil
NeSITEIbHOCTH.

VYdyammMucss yke HaKOIUJICHbl 3HAaHUS IO CMEXHBIM JUCHMIUIMHAM LUKJIa: OHWOJNIOTHHM, (QU3MKH, MaTeMaTWKH, reorpaduu, cHopMUpOBAINUCH yMEHUS
aHaJIM3UPOBaTh, BECTU HAOJIOIEHUS, CPAaBHUBATh OOBEKTHI HAOIIOICHHUSI.

B coorBercTBHM ¢ y4eOHbIM ILUIAHOM Ha H3y4YeHHe XMMHU B 8 KJiacce OTBOAWUTCS 2 dyaca B Hejemo, /0 yacoB B TojA, MNpH HOPMAaTUBHOU
MIPOIOIDKUTEFHOCTH Y4eOHOTO rojia 35 yueOHbIX HEe/lelb.

IIporpaMmmoii npeycMOTPEHO MPOBEACHUE:!

KOHTPOJIbHBIX padoT —5

NpaKTHYeCKux pador — 5
Cpoxk peanusanuu nporpaMmsbl — OJJUH Y4€OHBIH Tof1.

1. Bsenenue (6 1)

XuMusI — HayKa O BCHICCTBAX, UX CBOMCTBaxX U IpeBpaAlICHUAX.
IloHsTHE O XUMHYECKOM 3JIEMEHTE U (I)OpMaX Cro CynmeCTBOBaHUA: CBOGOI[HBIX aToMax, MpPOCThIX U CJIOKHBIX BCUICCTBAX



[TpeBpamenus BeniectB. OTIUYNE XUMUYECKUX PEAKINH OT pru3nyecKux sBiIeHui. Poib XMMUU B )KU3HU YeJIOBEKA.

Kparkue cBeseHust 13 HICTOPUM BOZHUKHOBEHHUS U pa3BuTs xumuu. [lepuos anxumun. [Tonstue o punocopckom kamue. Xumus BX VI B. Pa3sutue
xuMuH Ha Pycu. Posib 0TedecTBEHHBIX yUEHBIX B CTAHOBJICHHH XMUMHUYECKON HAayKH - paboTel M. B. JlomoHocoBa, A. M. bytieposa, J[.11. Menneneena.

XuMHU4YecKasi CHMBOJIMKA. 3HAKM XMMUYECKHUX JJIEMEHTOB U MPOUCXOXKJEHHE MX Ha3BaHWil. Xumuueckue (popmynsl. MHAEKCH U KOADPHUIIMEHTHI.
OTHOcHTENbHBIE AaTOMHAS U MOJIEKYJISIpHAs Macchl. PacueT MaccoBO# 10J1M XMMHUYECKOTO 3JIeMEHTa 1o (popMysieBeIIecTBa.

[lepuoanueckas cuctema xumuyeckux nemMenToB J[. V. MenneneeBa, ee CTpykTypa: Malible U OOJIbIINE IEPUO/IbL, TPYIIIBI U MOATPYIIIHI (TJIaBHAS U
noboyunast). [leproanueckas cuctema Kak ClipaBOYHOE OCOOHE IS MOTyYSHHsI CBEACHUH O XUMHUECKUXIIEMEHTAX.
PacuerHble 3a1aun. 1. HaxoxaeHne OTHOCUTEHPHOM MOJIEKYJISIPHONM MacChl BEIIECTBA MO0 €r0 XUMHYECKOU GopMyiie. 2. BerancieHnemMaccoBOM 10IH
XMMHUYECKOT0 3JIEMEHTA B BEIIECTBE IO €ro GopmyIie.

IMpakTnyeckas padora Ne 1

1. TIlpasuna TexHuku Ge30MaCHOCTH IPU paboTe B XUMUIECKOM KabuHeTe. [IprueMbl 06paienus ¢ 1abopaTopHbIM 060pyI0BaHUEM HHATPEBATEILHBIMU
npubopamu.

Tema 2.  AToMbl XHMHYeCKHX 3JieMeHTOB (1 0 u)

ATOMBI KaKk popMa CYIIECTBOBAHUS XUMHUECKUX 3JIeMEHTOB. OCHOBHBIE CBE/ICHUS O CTPOCHUHU aTOMOB. J[oKa3zaTenbcTBa CI0KHOCTUCTPOCHUS aTOMOB.
Omnsitel Pesepdopaa. [lnanerapHas Moienb CTPOCHHS aTOMa.

CocraB aTOMHBIX S7IEP: MPOTOHBI U HEUTPOHBI. OTHOCUTENbHAS ATOMHAs Macca. B3auMOCBs3b MOHATUN «TIPOTOHY, KHEUTPOHY,
«OTHOCHUTENIbHAsI aTOMHAs Macca.

W3meHeHue uncna mpoTOHOB B pe aTOMa - 00pa30BaHNEe HOBBIX XMMHUECKUX DJIEMEHTOB.
H3meHeHue yncna HEUTPOHOB B AIpe aToMa - 00pa3oBaHue U30TOMOB. COBpeMEHHOE ONpeAeNieHUE MOHATHS «XUMHUECKUN dreMeHT». M30Tombl Kak
Pa3HOBHIHOCTH aTOMOB OJTHOTO XMMHYECKOTO DJIEMEHTA.

OnexTponbl. CTpoeHUE 3JIEKTPOHHBIX 000JI0YEK aTOMOB XHMHUYECKUX 31eMeHTOB Nel-20 mepuoaudeckoii cuctemsl J{. Y. Menpaeneena.
[TonsiTre 0 3aBepIICHHOM U HE3aBEPIIEHHOM 3JIEKTPOHHOM CJI0€ (SHEPTreTUYECKOM YPOBHE).

[lepuoanueckas cuctema XxuMudeckux aneMeHnToB [[. V1. MenneneeBa u ctpoeHre aTOMOB: (PU3HUECKUN CMBICT IMOPSIAKOBOIO HOMEpasieMeHTa, HoMepa
TPYIIIbI, HOMEpa NePHO/Ia.

N3menenne ynciia 3JeKTPOHOB Ha BHENTHEM JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO DJIEMEHTA - 00pa30BaHME MOJOKHUTEIbHBIX HOTPUIIATETHHBIX
noHoB. MoHbI, 00pa3oBaHHbIE AaTOMAMH METAJIOB M HEMETAILIOB. [[pHUnHbBI H3MEHEHHs] METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOICTB B MEpUOJAX U IPyIIax.

O6pazoBanue 6uHapHbIX coenuHeHui. [TonsTiue 06 noHHOM cBsA3u. CXxeMbl 00pa30BaHMsI HOHHOU CBSI3H.



BiaumopeiicTBue aTOMOB XMMUYECKHX AJIEMEHTOB-HEMETANIOB MEXKIy co00il - oOpa3zoBaHHe JBYXaTOMHBIX MOJIEKYJ NMpocThixBelecTB. KoBaneHTHas
HEMNoJIIpHasi XUMUYECKasi CBSI3b.

DJEKTPOHHBIE U CTPYKTYPHBIE (OPMYIIBI.
B3aumopeiicTBue aTOMOB XMMHUYECKUX JJIEMEHTOB-HEMETAJUIOB MEXIY cO0OW - oOpa3oBaHHMe OWHAPHBIX COCJAMHEHUN HEMETAJUIOB.
DneKTpooTpULaTeabHOCTh. [IOHATHE O KOBAJIEHTHOU MOJISIPHOM CBSI3H.

B3aumopeiicTBue aTOMOB XUMHUYECKHX 3JIEMEHTOB-METAJUIOB MEXKAY COO0H - 00pa3oBaHUE METATMYECKUX KpHUCTaIoB. [loHATHE OMeTauMuecKoi
CBSI3H.

Tema 3. Ilpoctsbie BemecTBa (7u)
[TonoxeHre METaIOB U HEMETAJNIOB B IEPHONYECKON CUCTEME XMMUYEeCKUX 31eMeHToB JI. Y. MenpeneeBa. BaxkHeiime npocThieBeecTBa - METaJlIbL:
KeJe30, AMIOMUHUH, KalIbIUi, MarHui, HaTpuH, Kaiaui. O0mue Gu3nuecKkue CBOMCTBa METAJLIOB.
Bakneiime mpocThie BENIeCTBa - HeMETalTbl, 00pa30BaHHBIC aTOMaMHU KHUCJIOPO/Ia, BOJAOPOIa, a30Ta, cephl, hocdopa, yriaepoaa.

CriocoGHOCTh aTOMOB XUMUYECKUX IEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MIPOCTHIX BEIIECTB - aJUIOTPONUs. AJIOTPOIIHBIE
Mo uUKaK KUCI0poaa, pochopa 1 ojloBa. MeTamindeckue 1 HeMeTalIn4eCKUe CBOMCTBA MPOCTHIX BellecTB. OTHOCUTENBHOCTb/IEIEHUS POCTHIX
BCIICCTB Ha METAJIJIBI 1 HEMCTAJIJIbI.
[Tocrosinnas ABoraapo. KonnuectBo BemectBa. Monb. MonsipHast Macca. MosnsipHblii 00beM ra3000pa3HbIx BenlecTs. KpaTHbie
CANMHUIBI KOJINMYCCTBA BCIICCTBA — MUJIJIMMOJIb U KUJIOMOJIb, MUJJIMMOJISIPHAA U KUJIOMOJISIpHAasd MaCChl BCIICCTBA, MI/IJ'IJ'H/IMOJ'IﬂpHI)II\/'I HKHJ’IOMOJ’IS[pHI:IfI 00BEMEI
ra3000pa3HbIX BEIIECTB.

Pacuyersl ¢ ncrosnb30BaHUEM MOHATHH «KOJIMYECTBO BELIECTBAY, «MOJISIPHAs Maccay, «MOJISIPHBIN 00beM ra3oB», «IIOCTOSTHHASI ABOTAPO».

PacuerHble 3aga4u. 1. Beruncienue MOHHpHOﬁ MacCChl B€ECCTB IO XUMHUYCCKHUM (I)OpMYJ'IaM. 2. PacdeTsl ¢ HCIOJIB30BAaHUEM TTOHSTHI
«KOJIMYECTBO BCIICCTBA», «MOJIApHAA Macca», <<MOJ'I$IpHBII>i 00BeM Tra3oB», KIIOCTOsSIHHAA ABOFaI[pO».

Tema 4. CoennHeHHs XMMHYeCKHX 3j1eMeHTOB (14 u)

Crenenp okucneHus. Onpenenenne cTeneHn OKUCICHHS SJIEMEHTOB 10 XUMU4ecKoi popmyne coennnenus. CocraBienue Gopmys OMHAPHBIX COSAUHEHHH,
o0muii crioco6 nx Ha3zbiBaHUs. bruHapHbIe coenHEeHus: OKCUAbI, XJI0pUabl, cynbduasl u ap. CoctaBienue uxpopmyi. [IpeacraBurenu okCHI0B: BOjA,
YIJIEKUCIIBIN a3 U HeraleHas U3BecTh. [IpeacraBureny ieTyunx BOJOPOIHBIX COEIMHEHHI: XJIOPOBOIOPO] U aMMHAK.

OcHoBaHMsI, UX COCTaB M Ha3BaHUs. PacTBOPUMOCTH OCHOBaHMI B Bojie. Tabiuia pacTBOPUMOCTH THAPOKCHIIOB U cojiel B Bojie. [IpencTaBuren menoyei:
TUIPOKCH/IBI HAaTpHs, Kanus U Kanbuus. [lonarue o kadyecTBeHHbIX peakuusax. MuaukaTopsl. M3zmenenue



OKpacKH MHJIMKATOPOB B LIEJIOYHOU Cpele.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukarus kuciort. [IpencraBureny KUCIOT: cepHast, COIsIHAs U a30THas. Vi3MeHeHne OKpaCKUUHIUKATOPOB B
KHUCJIOTHOM cpelie.

Conu Kak MPOU3BOHBIE KUCIIOT U OCHOBaHUH. VX coctaB u Ha3BaHus. PacTBopuMOCTh coneid B Boje. [IpencraBurenu coneid: XJIOpuaAHATPUs, KapOOHAT U
dbocdar kanpus.

AMopdHbIE U KPUCTAIIMUECKUE BELIECTBA.

MeXMOIEKyIIApHBIE B3aUMOACUCTBUA. THUIBI KPUCTANIMYECKUX PELIETOK: HOHHAs, aTOMHAas, MOJICKYJSIPHAas W METaJUIMYEeCKas.
3aBUCUMOCTD CBOMCTB BELIECTB OT TUIOB KPUCTAJUIMUECKUX PEIIETOK.

BemecTBa MOJIEKYIAPHOrO U HEMOJIEKYJISIPHOTO CTPOCHHUA. 3aKOH IIOCTOSIHCTBA COCTaBa JIJIsl BELIECTB MOJIEKYIISPHOIO CTPOCHHUS.
Yuctele BemecTBa U cMecu. [IpumMepsl )KUIKHX, TBEPABIX U ra3000pa3HbIx cMecell. CBOMCTBa YMCTHIX BEIECTB U cMecei. VX cocras.
MaccoBast 1 00beMHasi JOJM KOMIOHEHTa cMecU. PacueTsl, CBA3aHHbIE C UCII0Ib30BAHUEM TTOHSTHUS J0JIS.
Pacuernsble 3agaun. 1. Pacuer maccoBoii 1 00beMHOH /10J1elf KOMITOHEHTOB CMECH BEIIECTB. 2. BrluncieHre MacCOBOM J0JIM BEIIECTBAB PacTBOPE 110
M3BECTHON Macce paCTBOPEHHOI'O BELIECTBA U Macce pacTBopuTels. 3. BrlunciaeHne Macchl pacTBOPSEMOrO BEIIECTBA U PACTBOPUTEINS, HEOOXOIUMBIX IS
IIPUTOTOBJICHHSI ONPEIEICHHOM MacChl pacTBOPA C U3BECTHOM MAacCOBOM J10J1€H paCTBOPEHHOT'O BEILIECTBA.
IIpakTnyeckas padora Ne 2
AHanu3 nNoYBkl U BOJBI.
IIpakTnyeckas padora Ne 3
IIpuroroBneHue pacTBopa caxapa M OIpeIelIeHNe MacCOBOM JOJIH €r0 B PACTBOPE.

Tema 5. HN3meHennsi, npoucxoasinue ¢ Bemecrsamu (12u)
[TonsiTHe siBNIEHUN KaK M3MEHEHHH, TPOUCXOIAIINX C BEIIECTBAMU. SIBIIEHMUS, CBSI3aHHbBIE C U3MEHEHHUEM KPUCTANIMUECKOTO CTPOCHUSBEIIECTBA TIPU
MOCTOSIHHOM €T0 cocTaBe, (hu3nueckue sipneHus. Gusnueckue SBICHUS B XUMUU: AUCTUIUIALNS, KPUCTAJUTM3AIHS, BIMIAPUBAHUE U BO3TOHKA BEIIECTB,
LHEeHTpUu(pyrupoBaHue.
SIBneHus1, CBA3aHHbIE C U3MEHEHHUEM COCTaBa BEILIECTBA, - XUMUYECKUEe peakuuu. [Ipu3Haku u ycnoBus npoTekaHus xumudeckuxpeakuuil. [lonsrue
00 9K30- M SHIOTEPMUUECKHUX PeaKIMsIX. Peakiuu ropeHust Kak YaCTHBIN CITydail 9K30TePMUYECKUX PEAKIIUN, MPOTEKAIOIINX C BBIICICHUEM CBETA.
3aK0H COXpaHEHHsI MACChI BENIECTB. XUMUYECKUE YpaBHEHHsI. 3HAUEHUE UHIEKCOB U Kod( duiineHToB. CocTaBlieHne ypaBHEHUHXUMHUUYECKUX PEAKITUH.

PacdeTsl 10 XUMHUYECKUM YpaBHCHUAM. Perienue 3ama4 Ha HaX0XKICHUE KOJIMYSCTBA BCIICCTBA, MaCChl MJIN o0bema IMPpOAYKTa

PEaKIIMH [0 KOJMYECTBY BEIECTBA, MACCE MM 00hEMY HCXOHOTO BelllecTBa. PacueThl ¢ HCIOIb30BAaHUEM MOHSTHSI «I0JIs1», KOTIa
HCXOJIHOE BEIIIECTBO J]AHO B BUJIC pacTBOpa C 3aJaHHOM MacCOBO# J0JIei paCTBOPEHHOTO BEIIECTBA WIIH COJIEPIKHUT ONPEICTCHHYIO T0JTFO



IIPUMECEH.
Peakuuu pasnoxenus. [lonstue o ckopoctu xuMndeckux peakuuii. Karanuzaropbsl. @epMeHTHI.

Peakuuu coenunenus. Karanutuueckue u HekaTanuTuueckue peakuu. O6paTtuMple 1 HEOOpaTUMBbIE PEaKIUU.

Peaknun 3amenienus. DNEKTPOXUMHYECKUHM pAJl HANPSHDKEHUM METaUIOB, €r0 MCIHOJb30BaHUE ISl MPOrHO3UPOBAHMS BO3MOKHOCTU INPOTEKAHUS PEaKLIUM
MCXKAY MCTAJUIaMU U paCTBOpPaMU KHUCJIOT. PeaKHI/II/I BBITCCHCHHA OAHUX MCTAJUIOB U3 paCTBOPOB UX conen APYIruMHr MCTAJUIaMHU.
Peakuuu ooMeHa. Peakiuu HeliTpanuzanuu. Y CIIOBUS MPOTEKAHUS PEaKIUii 0OMEHa B pacTBOPAX JI0 KOHIIA.

Tunel XuMUYECKUX peakuid (110 MPU3HAKY «UUCIIO U COCTAB MCXOJIHBIX BEIIECTB U MPOJIYKTOB PEAKLIUM») HA PUMEPE CBOIMCTB BOJBI.

Peakuust pa3inoxeHus - 3EKTPOIU3 BOABI. Peakiinu coeuHeHus - B3aUMOACHCTBHE BOJIBI C OKCUIAMH METAJNIOB U HEMETAIIIOB.
[TonsiTHE «TUAPOKCUIBIY. Peakiuu 3amMeIneHus - B3aMMOICHCTBHE BOJIBI C MIEIIOYHBIMU U MIEIOYHO3EMETbHBIMUA MeTaiIaMu. PeakiimroOMena (Ha mpumMepe
rUApoNu3a Cyab(huaa amoMUHNS U KapOuaa Kanblus).

Pacuernble 3axaun. 1. Beruncienue mo XuMU4eCcKUM ypaBHEHHUSM MACChl HUIM KOJIMYECTBA BEIIECTBA M0 U3BECTHOW Macce WM

KOJIMYECTBY BEIISCTBA OJTHOTO M3 BCTYMAIONIUX B PEAKIUIO BEIICCTB WIIU MPOJIYKTOB peakiuu. 2. BerauciaeHne Macchl (KOJTHMYECTBA BENIECTBA, 00bEMa)
MPOAYKTA PEaKIMH, €CIIM U3BECTHA MAcCa UCXOIHOTO BEUIECTBA, COJIEPIKAIIETO ONPEACICHHYIO JIOJII0 IPUMeECeH. 3.

Brruncnenue maccebl (KOJIM4ecTBa BEIIECTBA, 00beMa) MPOIYKTa peaKlMK, €CJIM U3BECTHA Macca pacTBOpPa U MaccoBast A0JISIpaCTBOPEHHOIO

BEILIECTBA.

Tema 6. PacrBopenue. PactBopumocThb BemecTB B Boje (21 u)

PactBopeHne kak ¢usnko-xuMmudeckuii mnpomecc. [lonsarue o ruaparax um Kpucramiorujaparax. PactBopumocts. KpuBble pacTBOPUMOCTH Kak MOJETb
3aBUCHUMOCTH PAacTBOPUMOCTH TBEPBIX BEILECTB OT TeMIleparTypbl. HachllleHHbIE, HEHACBHILIEHHBIE U NEPECHIIIEHHBIE PACTBOPHl. 3HAYEHUE PAaCTBOPOB IS
IIPUPOJIBI M CEITBCKOTO X031 CTBA.

[ToHATHE 00 ANIEKTPONUTUYECKON JUCCOLMALMU. DICKTPOIUTHI U HEIIEKTPOIUTHI. MeXaHU3M JUCCOLMALMHU 3JIEKTPOJIUTOB CPA3IUYHBIM TUIIOM
XUMHUECKOH cBsi3U. CTeneHp 3JeKTPOIUTHUECKOH nucconranuu. CuiabHbIE U c1adble 3JIEKTPOIUTHL.

OCHOBHBbIE MTOJIOKEHUS TEOPHH IEKTPOIUTHUECKOH qrcconranui. FloHHbIe ypaBHEHUS peakiiid. Y CI0BUS MPOTEKaHUS peakMMoOMeHa MeX 1y
ANEKTPOJINTaMU 0 KOHIIA B CBETE MOHHBIX ITPEICTABICHHM.

Knaccudukanys nOHOB U UX CBOMCTBA.

Kucnotel, ux kmaccudukanus. Juccomumaiys KHUCIOT W WX CBOMCTBA B CBETE€ TEOPHH JJICKTPOIUTHYCCKON AMcconuanuu. MOJEKyIspHbIE U HWOHHBIC
ypaBHEHUs peakiuii KUCIOT. B3auMoaeiicTBue KUCIOT ¢ MeTaJUIaMU. DIEKTPOXUMUUYECKUN Psii HApsKEHU MeTallioB. B3aumoaeiicTBue KUCIOT ¢ OKCUAAMHU
MeTauioB. B3anMoseiicTBre KUCIOT ¢ OCHOBAaHUSMH - Peakius HeuTpanu3amnui. BanmoaeictBie KUcaoT ¢ cosiMu. Mcnonb3oBanue TabInIlbl paCTBOPUMOCTH
JUISIXAPAKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OCHOBaHI/IH, nux KHaCCI/I(I)I/IKaI_II/ISI. I[I/ICCOLII/IaI_II/Iﬂ OCHOBaHUI 1 UX CBOMCTBA B CBETE TCOpHUU BHCKTPOHHTHQCCKOﬁ JUucconuanuu.
BSaHMOI[efICTBHe OCHOBaHHI1 ¢ KHUCJI0TaMH, KUCJIOTHBIMH OKCHUIAaMH U COJISIMHU. Hcnonn3oBaHue Ta6HI/II_U:I pPacTBOpUMOCTHU IJIA



XapaKTEPUCTUKUA XUMUUYECKUX CBOWCTB OCHOBAaHMMN. Pa3noikeHne HepacTBOPUMBIX OCHOBAHUM IIPU HarpeBaHUU.
Comnu, ux knaccuukanus ¥ JUCCOLMAIUS Pa3IMYHBIX THUIOB coseil. CBOWCTBA COJICH B CBETE TEOPUHU AIIEKTPOIUTHIECKOM
aucconuanuu. BzaumonencTeue conen ¢ MeTaulaMy, yCI0BHsI IPOTEKaHMsI 3TUX peakuuil. B3zaumonencTeue conen ¢ KUCI0TaMU,0CHOBAaHUSAMH U COJIIMH.
Hcnonp3oBanne TabIUIBI pACTBOPUMOCTH JUISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJIEH.
O6o06muienne creneHuit 00 OKCHUIax, UX KiacCu(hUKaUU U XUMUYECKHUX CBOMCTBAX.
['eHeTnyecKkue psabpl METAIIOB U HEMETAJIOB. | eHeTHuecKas CBA3b MEXKAY KilacCaMH HEOpPraHM4eCKUX BeniecTB. OKUCIUTEIbHO-
BOCCTAHOBUTENbHbIE peakuu. OKUCINUTENb U BOCCTAHOBUTEIb, OKMCIEHUE U BOCCTAHOBIICHHUE.

PeaKI_II/II/I HOHHOT'O obMeHa n OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIC peaknuunu. CocraBicHue ypaBHeHI/If/’I OKHCIIUTCIBHO-
BOCCTAaHOBUTCJIBbHBIX peaKI_[I/Iﬁ MCTOAOM 3JICKTPOHHOTI'O OanaHca.
CBoiicTBa MMPOCTBIX BCIICCTB - MCTaJlJIOB n HEMCETAJJIOB, KHUCJIIOT H cojeu B CBCTC HpeI[CTaBJICHI/Iﬁ 00 OKHCIHTEILHO-

BOCCTAHOBUTEJIBHBIX IPOLIECCAX.
IIpakTnyeckas padora Ne 4

CBoiicTBa KHCJIOT, OCHOBaHHI, OKCHIOB U COJIEH.;
IIpakTnyeckas padora Ne S

Pemienue skcriepuMeHTaIbHBIX 3a7a4



Cooepotcanue yuedoHozo npeomema Xumus ¢
ucnonvzosanuem ooopyoosanusn « Touka pocmay

N3 Hux
Ne HanmeHnoBaHMe TeMbI Bcero
n/n 4acoB KonTpoabubie
IpakTnyeckue padoThl
padoThI
1. | Beenenue 6 Nel. IlpaBuna TexHUKH O€30MMACHOCTH TP paboTe B
XuMHueckoM kabunere. [Ipuemsr oOparenus ¢
1abopaTOPHBIM 000PYAOBAaHUEM U HArpeBaTeIbHBIMHU
npudopamu.
2. | Tema 1. 10 K.p. Nel
ATOMBI XUMUYECKUX 3JIEMEHTOB
3. | Tema 2. 7 K.p. Ne2
IIpocTsle BeniecTra
4. | Tema 3. 14 | Ne2 AHanu3 nOYBbI U BOABI. K.p. Ne3
CoennHeHnEe XUMUYECKUX Ne3 I[IpuroTtoBnenue pacTBopa caxapa U ONpeaeeHne
HJIEMEHTOB MacCOBOM J0JIM €T0 B paCTBOPE.
5. | Tema 4. 12 K.p. Ne4
W3MeHeHns1, IpOUCXOASIIHUE C
BEIIIECTBAMH.
6. | Tema 5. 21 K.p.Ne§
PactBopenue. PactBopumocts Ne4.CpolicTBa KMCIIOT, OCHOBAaHHM, OKCHJIOB U COJIEH.
BEIIECTB B BOJIE Ne5. Pemenne skcniepruMeHTaNbHbIX 3a/a4.
Hroro 70 5 5)




KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHUE

o XuMuu 8 KJiiace

Nen/m | HaumeHoBaHUE pa3aelioB U TEM KonmuectBo wacos [ara npoBeneHus
TJ1aH bakt
Benenue (6 yacoB)

1. Hucrpykrax o Th. [Ipenmer 1 01.09
xuMuu. Bemectsa

2. [IpeBpaienus BemecTs. Ponb 1 03.09
XHUMHU B KU3HH YEITOBEKA.
Kparkuii ouepk UCTOpUH XUMHH.

3. [Tepnonuueckas cucrema 1 08.09
XUMHUYECKUX djieMeHToB J[. 1.
MenneneeBa. 3HaKM XUMUYECKUX
AJIEMEHTOB

4, Xumuaeckue GopMyJIbl. 1 10.09
OTHOCUTENbHAs ATOMHAS U
MOJIEKYJIIpHas Macca

5. MaccoBas 1o 31eMeHTa B 1 15.09
COCTMHCHUH.

6. [TpakTuyeckas padora Nel 1 17.09
[Tpuemsl oOparteHus ¢
1a00paTOpHBIM 000PYIOBAaHUEM.
IIpaBuna T.b.

Tema Ne 1. ATombl xumudeckux 35emMeHToB(10 yacoB)
7. OCHOBHBIE CBEICHUS O CTPOCHUH 1 ‘ 22.09




aTOMOB.
8. H3mMeHeHus B COCTaBe sA/1ep aTOMOB 1 24.09
XUMHUYECKHX 3JIEMEHTOB. V30TOIbI.
9. CtpoeHue 31IeKTPOHHBIX 000JI0UEK 1 29.09
aTOMOB.
10. M3mMmeHeHune yncina 3J1eKTpOHOB Ha 1 01.10
BHEIITHEM YHEPIeTUYECKOM YPOBHE
ATOMOB XHUMHYECKUX 3JICMEHTOB.
11. HNonnas cBs3b 1 06.10.
12. KoBasieHTHast XuMHU4ecKast CBS3b 1 08.10
13. KoBaneHnTtHas nonsipHas 1 13.10
XUMHUYECKast CBS3b
14. MeTtannuueckas XuMHYECKas CBSI3b 1 15.10
15. O0600I11IeHNE U CUCTEMATU3ALUS 1 20.10
3HAHUH 10 TEME «aTOMBI
XUMHUYECKHUX DJIIEMEHTOBY
16. KonTpoapHas padora Ne 1 mo teme 1 22.10
«ATOMBI XHMHUYECKHX JIEMEHTOB)
Tema 2. IIpocTeie BeriecTBa ( 7 4acoB )
17. [IpocThie BemecTBa — METAILIBI U 1 27.10
HEMETaJLIbI.
Annotpomnusi.
18. KoaugecTBo BelecTBa 1 29.10
19. [IpakTudeckas paboTa. 1 10.11
KonnuecTBO BemecTa
20. MoutsipHBIT 00BEM Ta30B. 1 12.11
21. [IpakTuueckast pabora. MonsipHbIi 1 17.11




00BEM Ta30B
22, O0001IeHNEe U CHCTEMATH3AIUS 1 19.11
3HaHui 1o Teme «lIpocTeie
BEILIECTBAY.
23. KonTponbaas padota Ne2 o teme 1 24.11
«IIpocTeie BemecTBay
Tema 3. CoequHeHHs XUMHUYECKHUX 31eMeHTOB (14 yacoB )
24. CrelneHb OKUCIICHUS 1 26.11
25. BaxHeiime  kjmacchl  OMHApPHBIX 1 01.12
COCTMHEHUU-OKCHIIBI W JICTy4He
BOJIOPOJHBIC COCTMHCHHUS. .
26. OcHoBaHUs 1 03.12
27. Kucnotsr 1 08.12
28. Comu 1 10.12
29. Kpucrannndeckue pemerku 1 15.12
30. YucThle BEIeCTBAa U CMECHU 1 17.12
31. [TpakTuueckas pabota Ne2. Ananus 1 22.12
MTOYBBI U BOJIBI.
32. MaccoBas 1011 KOMIIOHEHTOB U 1 24.12
cMecHu
33. KonrponbHas pabora 3a [ 1 29.12
MIOJTYTOJTHE
34, MaccoBas 10J11 KOMIIOHEHTOB U 1 12.01
cMecHu
35. [TpakTrueckas padota No3. 1 14.01
[IpuroroBnenue pacTBopa caxapa u
OTIpeieJICHUE MAaCCOBOM JIOJIH €T0 B
pacTBope.




36. O000111eH1E U CUCTEMATH3 AL 1 19.01
3HAHUH 110 TEME COCAMHCHUS
XUMHYECKHX DJICMCHTOBY

37. Kontposnbnas pabora Ne3 1 21.01
«CoeTMHCHUS XUMUYCCKUX
3JIEMEHTOB»

Tema 4. Hzmenenus, npoucxooawue c sewgecmeamnu (12 uacos)

38. ®du3nyecKkue SABICHUS B XUMHH. 1 26.01
AHaM3 KOHTPOJIBHOM pabOTHI.

39. XuMHu4ecKue SIBJICHUA. 1 28.01
XUMHUYECKUE PEAKIUU

40. 3aKOH COXpaHCHHS MACCHI 1 02.02
BellecTBa. XUMUYECKHE YPaBHEHUS

41. PacueTsl 1o XUMHUYEeCKUM 1 04.02
YpaBHEHUSIM.

42. Peakuuu paznoxenus. [lonstue o 1 09.02
CKOPOCTH XUMHUYECKHUX PEaKIIHA.
Karammszaropsl. ®epMeHTHI.

43. Peakinu coenuHeHns 1 11.02.

44. Peaknnu 3amemenus. 1 16.02
DIIEKTPOXUMUYECKUHN PSIJT
HANPSDKEHUN METaJUIoB.

45, Peakumu oOmena. Peakiun 1 18.02
HEUTpaIU3aLUu.

46. Tunel XUMUYECKUX peaklui Ha 1 23.02
MIPUMEPE CBOMCTB BO/IBI.

47. CKOpOCTbh XMMHUYECKUX PEaKLUM. 1 25.02
Karanuzatopsl

48. O06o001IeHNEe U CUCTEMATU3AIIHS 1 02.03




3HaHuM 110 TeMe Ned«3MeHeHus,
MPOUCXOSIINE C BEILIECTBAMM

49, Kontposbnas padora Ned 1 04.03
«VI3MeHeHus, MPOUCXOISAIINE C
BEILIECTBAMH)
Tema 5. Pacmeopenue. Pacmeopumocmo éewgecms 6 gooe. (21uac)
50. PactBopenue. PactBopuMocTh 1 09.03
BEILIECTB B BOJIC.
51. DJIEKTPOIMTHYECKAS TUCCOIUALIHS 1 11.03
52. OcHOBHBIE MTOJIOXKEHUS TEOPUU 1 16.03
3JICKTPOJIUTUYECKON JTUCCOLIUALINH.
53. HonHblE ypaBHEHMSI pEaKLUi. 1 18.03
54, Kucnotsl, ux xnaccuduxanus u 2 23.03
CBOMCTBA. 01.04
55. OcHoBanusl, UX Ki1accupukamus u 2 06.04
CBOMCTBA. 08.04
56 Oxkcupl, ux KinaccupuKaius u 2 13.04
CBOMCTBRA. 15.04
57. Conu, ux K1accu(puKaims HCBONCTRA. 2 20.04
22.04
58. [TpakTudeckas padota Ne4. 2 27.04
CBolicTBa KMCIOT OCHOBAHHUM, 29.04

OKCHJIOB U CcOJIed
[TpakTuueckas pabora NoS.
Pemenue OKCIICPUMCHTAJIbHBIX




3aaad.

59. I'eneTuyeckas CBsSI3b MEXKIY 2 04.05
KJIaCCaMU HEOPTaHUYECKHUX 06.05
COCTUHEHUN.

60 OKHCTUTENBHO- 2 11.05
BOCCTaHOBUTEJILHBIE PEAKLINH. 13.05

61 [ToaroToBka Kk KOHTPOJILHOM 1 18.05
pabore.

62 HWrorosas KOHTpOJIbHAs paboTa 3a 1 20.05
Kypc XuMuH 8 Kiacca

63 AHalM3 KOHTPOJIBHOM paOOTHI. 1 25.05

HNroro

70 gacos
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Pabouasi nporpamma no yueonomy npeamety «XUMMUSD»
OCHOBHOT0 0011ero o0pa3oBanus 1 9 kiacca «Touka
Pocrta»

IlosicHuTe ILHAA 3aNMUCKA

Hpenoz[aBaHHe yLIe6HOl"O npeamMeTa «X UMM BCIACTCA B COOTBETCTBUU CO CIICAYIOIIUMHU HOPMATHUBHBIMU W PACHIOPAAUTCIbHBIMH JOKYMCHTAMMU:

1. 3akon «O6 o6pa3zosanuu B Poccuiickoit @enepamun» ot 29.12.2012 r. Ne 273-®3 ( ¢ U3MEHEHHUAMY U JIOIOTHECHUSIMH ).

2. Tlpukas MunucrepctBa obpasosanus P® or 05.03.2004 r Ne 1089 «O6 yreepskaeHHH (elepalbHOr0 KOMIIOHEHTA IOCYIapCTBEHHBIX

00pa30BaTeNbHBIX CTAHIAPTOB HAYAJILHOTO OOIIEro, OCHOBHOTO OOIIIEro U CpeaHero( IMOJTHOTO) 00IIero 00pa3oBaHus».

3. Ipuxas MunucrepctBa obpaszosanuss u Hayku PD ot 07.06.2017 r Ne 506 « O BHeceHHMHM M3MEHEHHil B (efepalbHbIA KOMIOHEHT
TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB HAYAJIBHOTO OOINEro , OCHOBHOTO OO0IIero oOpa3oBaHWs, YTBEPXKIECHHBIA IMPHKA30M
MUHHUCTEpcTBa oOpazoBanus Poccuiickoit denepanuu ot 05 mapra 20041 Ne 1089y

4, Tlpuxas Muno6prayku P® ot 17.12.2010r. Ne 1897 « O6 yreepxkaenun ®I'OC OOO0»

PaGouass mporpamma paspaboTaHa B COOTBETCTBUHU ¢ TpeOoBaHusMHu DenepalbHOr0 TOCyIapCTBEHHOIO O0pa30BaTEIbHOTO CTaHIAPTa OCHOBHOTO
o0miero oOpa3oBaHus BTOPOTO MOKOJEHHsI, TPUMEPHONW MPOrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHUs MO XUMHUHM U aBTOpckoil [Iporpammsl Kypca
xumuH s 8-9 kaccoB 00meo0pa3oBaTebHBIX yupekaeHui(0a3oserii ypoBenb) O.C. INabpuensaa (2012romga). Hacrosimiast mporpaMMa yIuThIBAST
PEKOMEH TAlNN TTPHUMEPHOU MTPOTPAMMEI TI0 XHMHUH TSI OCHOBHOM IIKOJIBI.

W3ydenune Kypca OpUEeHTHPOBAHO HA UCIOJIb30BAHUE yyallUMUCs yuyeOHuka « Xumus» 9 knace, aBrop O.C.I'abpuenss, .:Mocksa, « Ipoda»,

2017r.



IInanupyemMble pe3y/ibTaThl OCBOEHHUS Y4eOHOI0 MpeAMeTa XuMHUSI.

JlesarenbHOCTh 00pa30BaTEILHOTO YUpEXkAEHUs o0Iero obpa3oBaHMs B OOyYeHMHM XMMHUHU JIOJDKHA OBbITh HAaIpaBlI€HAa Ha JOCTHXKEHHE
00y4aroIUMUCS CACAYIOIUX JTUYHOCHMHBIX Pe3YIbmManmos:

1) dopMupoBaHue HETOCTHOrO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTHKH,
YUUTBIBAIOIIETO COLUAIBHOE, KYJIbTYPHOE, I3bIKOBOE, JYXOBHOE MHOI000pa3ue COBPEMEHHOIO MUPA;

2) BOCIHTAHHE POCCHHCKONW TpakIaHCKOH HAEHTUYHOCTH: NAaTPHOTH3MA, YBakeHHs K OTeuecTBy, IPONUIOMY M HACTOAIIEMY
MHOTOHALIMOHAJIBHOTO Haponaa Poccun; oco3HaHME CBOEH 3THUYECKOM NPUHAMJIEKHOCTH, 3HAHUE UCTOPUH, SI3bIKA, KYJIBTYpbl CBOEIO HAapoOJa, CBOErO
Kpasi, OCHOB KYJIbTYPHOI'O Hacjelus HapoAoB Poccuy U 4elloBe4ecTBa; yCBOCHNE T'YMAaHUCTUYECKUX, JEMOKPATUUYECKUX U TPAAULIMOHHBIX LIEHHOCTEN
MHOT'OHAIIMOHAJILHOTO POCCUHCKOT0 001IecTBa; BOCIIUTAHUE YyBCTBA OTBETCTBEHHOCTH U Aoira nepeq PoauHoii;

3) bopmupoBaHHe OTBETCTBEHHOTO OTHONIEHHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH 00YJAIONINXCSA K CAMOPA3BUTUIO U CAMOOOPA30BaHMIO HA
OCHOBE MOTHBAIIMM K OOYyYEHUIO U MO3HAHUIO, 0CO3HAaHHOMY BbIOOPY M IIOCTPOEHUIO JlaibHEeHIIeH NHANBUYaIbHON TpaeKkTopun oOpa3oBaHus Ha 0aze
OPUEHTHUPOBKU B MHpe npodeccuil U npodhecCHOHAIBHBIX MPEANOYTeHUH, ¢ y4ETOM yCTOWYMBBIX MO3HABAaTENIbHBIX UHTEPECOB, a TAK)KE€ Ha OCHOBE
(bopMHpOBaHUS YBAXUTEIHHOIO OTHOLIEHHUS K TPY/Y, Pa3BUTHS OIbITA y4acTUsl B COL[MAIbHO 3HAYUMOM TPY/E;

4) dopMupoBaHHE IIEHHOCTH 3J0POBOTO M OE30MACHOr0 00pa3a KU3HH; YCBOEHHE MPABUJ MHAMBUIYaNbHOTO U KOJJIEKTHBHOTO 0E30MaCHOTO

IIOBCACHUS B LIpG?;BI)ILIaI\/’IHLIX CUTyallMdX, YIPOXAIOIIUX KU3HU U 310POBbIO J'IIO}IGIZ, IIpaBHJI IOBCACHUSA HAa TPAHCIIOPTE U HA 1O0POrax;



5) ¢hopmupoBanue OCHOB KOIOTHYECKOM KyJIbTypPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO IKOJOTHYECKOTO MBILLIEHHS, PA3BUTHE OMbITA
9KOJIOTHYECKHU OPUEHTUPOBAHHOM Pe(IEKCUBHO — OLIEHOYHOM U MPaKTUUYECKON ACSITETbHOCTU B dKU3HEHHBIX CUTYaIUX;

6) dhopmupoBaHHE KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIEHMH M COTPYJHMYECTBE CO CBEPCTHMKAMH, JETbMM CTaplIEr0 M MJIAIMIEro
BO3pacTa, B3pOCIBIMM B IpoOIecce 00pa30BaTENbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO — HCCIIEOBATEIbCKOM, TBOPYECKOW M APYTrUX BUIOB

JCATCIIBHOCTH,

Memanpeomemnvimu pe3yibmamamu OCBOCHUS BBITYCKHUKAMUA OCHOBHOM IIKOJIBI TPOTPAMMBI [0 XUMUH SIBJISFOTCS:

1) YMEHHE CaMOCTOSITCIILHO ONPENeNIATh IICJIM CBOETO0 OOydYeHHWs, CTaBUTh W (opmynupoBarh i ceOs HOBBIC 3amadd B yu€de u
M03HABATEJIbHOM EeSATEIbHOCTH, Pa3BUBaTh MOTHBBI U HHTEPECHI CBOCH MO3HABATEILHON JIEITEIIbHOCTH;

2) YMEHHE CaMOCTOSITEIbHO IUJIAHUPOBATh MYTH AOCTHKEHHS Lielei, B TOM 4YHCIe albTepHATHBHBIC, OCO3HAHHO BBHIOMpATh HauboIee
s dexTrBHBIE CIOCOOBI pelieHHs YIeOHBIX U MO3HABATEIbHBIX 3a/1a4;

3) YMEHHUE COOTHOCUTH CBOM JEUCTBUS C IUIAHUPYEMBIMH pe3yJIbTaTaMU, OCYLIECTBIISITH KOHTPOJIb CBOEHW JEATENIBHOCTH B IPOLECCE
JOCTHKEHUS pe3yabTaTa, ONpeaessaTh CIOcOObl NEHCTBUI B paMKax MPeNOoKEHHBIX YCIOBUM W TpeOOBaHUM, KOPPEKTUPOBATH CBOW JCHCTBHUS B
COOTBETCTBUU C U3MEHSIOLIEHUCS CUTyalluEH;

4) YMEHHE OLICHUBATh MTPABUJILHOCTH BBITIOIHEHUS Y4eOHOIl 3a/1aui, COOCTBEHHBIE BOBMOXKHOCTH €€ PeIICHHS;

5) BIIaZICHUE OCHOBAMH CAMOKOHTPOJISI, CAMOOIIEHKH, TPUHATHUS PEIICHUH ¥ OCYIIECTBICHHS OCO3HAHHOTO BBIOOpa B Y4eOHOW U

MMO3HABATEILHOMN JICSITEIbHOCTH,



6) ymenue onpenensTh MOHATHS, CO31aBaTh OOOOILIEHHMS, yCTAHABIMBATH AHANOIUHM, KJIACCH(HUIUPOBATH, CAMOCTOATEIHHO BHIOMPATH
OCHOBAHHUS U KPUTEPUU JJIs KJIacCCU(PUKALMK, YCTAaHABIUBATh IPUYUHHO — CIICICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYXkIEHUE, YMO3AKIIIOUCHHE
U JIeJIaTh BBIBOJBI,

7) ymenue co3naBath, IPUMEHATH U PEOOPA3OBHIBATH 3HAKU M CHMBOJIbI, MOJIENIM U CXEMBI JIJIsl PElleH s yUeOHbIX U TI03HABATEIbHBIX 33/1a4;

8) ymeHue opraHu30BBIBaTH yueOHOE COTPYAHUYECTBO M COBMECTHYIO JEATENLHOCTh C yUMTENEM M CBEPCTHUKAMM; paboTaTh HHINBHIYATbHO
U B Tpylne: HaXOIUTh OOIIee pelieHHe M pa3pemarh KOH(IIMKTHI Ha OCHOBE COTJIACOBAaHHS MO3MIMK W yd€Ta HHTEPEcOB; (popMyInpoBaTh,

apryMEHTHPOBAaTh U OTCTaNBaTh CBOE MHEHMUE;

9) YMCHHUE OCO3HAHHO HCIIOJIB30BATh PEYCBLIC CPCACTBA B COOTBETCTBUU C 3ajaueit KOMMYHUKAIIUU OJId BBIPpAKCHUA CBOUX YYBCTB, MBICTIEH U

HOTpe6HOCTeﬁ; IJIaHUPOBAHUA U PETYJISIINUN cBOEH JACATCIIbHOCTH, BIIaACHHC YCTHOﬁ M ITHCbMEHHOM PCUbLO, MOHOJIOTHYECKOH KOHTEKCTHOM PEUbLO;
10) (bOpMHpOBaHHe " Pa3BUTUC KOMIICTCHTHOCTHU B 00J1aCTH UCIIOIb30BaHUs HHQ)OpMaHI/IOHHO — KOMMYHHKAIIUOHHBIX TeXHOHOFHﬁ;

11) (I)OpMI/IpOBaHI/Ie " PA3BUTHUC IKOJOTHYCCKOI0 MBINUICHUA, YMCHHUC IIPUMCHSATH €0 B HO3HaBaTeHLHOﬁ, KOMMYHHKaTHBHOﬁ, COLIMAJIbHOM

IPAaKTHKE U MPo(ecCHOHAIbHON OpHUEHTALINH.

Hpedmemnbmu pe3yiomamamu OCBOCHUM BbIITYCKHUKaAMU OCHOBHOM IIKOJIBI MMporpamMmsal 110 XUMHH ABJIAIOTCA:

1) (l)OpMI/IpOBaHI/Ie NEPBOHAYAJIbHBIX CUCTCMATU3UPOBAHHBIX HpeI[CTaBJ'IeHI/Iﬁ 0 BCHICCTBAX, UX NPCBpPAMICHUAX U MMPAKTUICCKOM IIPUMCHCHHUH,

OBJIaAICHUEC MOHSATUHHBIM armapaToM U CUMBOJIMYCCKUM SA3bIKOM XUMUU,



2) oco3HaHME OOBEKTUBHOH 3HAUYMMOCTH OCHOB XHMHYECKOH HaykM Kak oOO0JacTM COBPEMEHHOrO eCTECTBO3HAHUSA, XMMHYECKHX
NpeBpaIleHU HEOPTaHMYECKUX M OPraHWYECKUX BEHIECTB KaK OCHOBBI MHOTHX SIBJICHHU KMBOH M HEKHBOM HMPUPOJIBL; YIIIyOIeHHE MPEICTABICHUH O
MaTCpruaJIbHOM CAWHCTBC MHPA,

3) oBnazeHHe OCHOBAMH XMMHYECKOH TI'PAMOTHOCTH: CIIOCOOHOCTHIO AHATM3MPOBATH M OOBEKTHBHO OIIEHMBAThH JKU3HEHHBIE CHTYAIlUM,
CBSI3aHHBIC C XMMHEH, HaBBIKAMH 0€30I1aCHOTO OOpalIeHus! ¢ BEIIeCTBAMH, MCIOJIb3YeMbIMU B ITOBCEIHEBHOHN JXKM3HM; YMEHHEM aHAJIU3UPOBATH U
IUITAHUPOBATH YKOJOTUYECKU 0€30M1aCHOE MOBEICHHE B IIEJISIX COXPAHEHHUS 3/10POBbs M OKPYKAIOLIEH Cpelbl;

4) (bOpMI/IpOBaHI/Ie YMCHI/II;'I YCTaHABJIMBATDH CBA3HU MCKAY PCAJIbLHO Ha6JHOIIaCMI)IMI/I XUMHUYCCKUMMU ABJICHHUAMU U IIPOLECCAMU, ITPOUCXOAAITNMHU
B MUKpPOMHUPC, OOBACHATH IMPUYIKUHBL MHOF006paSI/I$[ BEIICCTB, 3aBUCUMOCTh HUX CBOMCTB OT COCTaBa u CTPOCHUA, a4 TAKIKC 3aBUCUMOCTb IIPUMCHCHH A
BEILIECTB OT UX CBOWCTB;

5) npuobpeTenye OMBITA MCHONL30BAHMS PA3MMYHBIX METOOB H3YYEHMs BENIECTB: HAONIOACHHSA 32 MX MPEBPAIIECHHMAMH HPHU NPOBEAEHUM
HECJIOKHBIX XUMUYECKHUX IKCIIEPUMEHTOB C UCII0JIb30BAHNEM JIa0OpaTOPHOTO 000PYAOBAHUS U IPUOOPOB;

6) dopMupoBaHUEe NpeACTABIEHMI O 3HAYEHMH XMMHYECKOH HAYKM B PENICHMH COBPEMEHHBIX SKOJNOTMYECKHX IpoOIeM, B TOM dHCIE B
NPEOTBPALIEHUN TEXHOT€HHBIX U HKOJIOTHUECKUX KaTacTpod.

B pesynbTare n3yuenus npenmera yqamuecs 9 kiacca JODKHBI:

3HAMB/NOHUMAN
— XUMHUYCCKYIO CUMBOJIMKY: 3HAKH XUMHYCCKUX IJICMCHTOB, (I)OpMYJ'ILI XUMHYCCKUX BCIICCTB, YPABHCHUA XHMHHCCKHXpCaKHHﬁ;

— BaKHEHIIMEe XHMHUYECKHE ITOHSATHS: BCIICCTBO, XUMHYECKUI 9JICMCHT, aTOM, MOJICKYJId, OTHOCUTCIILHBIC ATOMHAs UMOJICKYJISIpDHAA MACCHI,

HNOH, KaTHUOH, aHWUOH, XUMHUUYCCKasA CBA3b, DJICKTPOOTPHULIATCIBHOCTE, BAJICHTHOCTh, CTCIICHb OKHUCJICHUA,



MOJIb, MOJIAAPpHAsA Macca, MOJIHpHBIﬁ 06'b€M, pPacTBOPBI, BJICKTPOJIIMTBL W HEISJCKTPOJUTHI, ISJICKTPOJIHUTHUYCCKAd JUCCOIHALUA, OKHUCIUTCIIL U

BOCCTaHOBUTEIb, OKUCIICHUE M BOCCTAHOBIICHHE, TETJIOBOH 3(h(heKT peakinu, OCHOBHBIC THIIBI PEAKIHii B HEOPTaHUUECKOW XUMHUU;

— (QOpMYJIMPOBKH OCHOBHBIX 3aKOHOB M TEOPHH XHMMHHU: 3aKOHBI COXPAHEHHsI MAacChl BEUIECTB, IMOCTOSHCTBA COCTaBa BEIIECTB, ABOrajpo;

Ilepuonnueckuii 3akon /1. 1. MeneneeBa; TeOpUU CTPOCHUS aTOMa U YYEHHUSI O CTPOCHUHU BEIIECTBA.

ymems:

® Ha3bIBaThb XMMHYCCKHUEC 3JICMCHTBHI, COCAMHCHMS M3YUYCHHBIX KJIAaCCOB HCOPraHUYECKHMX BCIICCTB,0praHUYCCKHE BCIICCTBA IO HX Q)OpMyHCI

MCTaH, 3TaH, O9TUJICH, AlICTUJICH, MCTAHOJI, 3TaHOJI, INTMICPHUH, YKCYCHAA KHUCJIOTA, TJIFOKO34a, CaXxapo3a.

® OOBSACHATH (PU3UYECKUN CMBICI aTOMHOTO (HOPSIIKOBOTO) HOMEpa XMMUYECKOTO AJIEMEHTa, HOMEPOB TPYNIBl U mepuoaa B lleproamueckoit
cucrteme [[. 1. MenaeneeBa, K KOTOPBIM 3JIEMEHT NPUHAIUICKNT; 3aKOHOMEPHOCTH W3MEHEHHMsI CTPOEHHUs aTOMOB, CBOMCTBA JJIEMEHTOB B
npefenax MalblX MEpUOJIOB M A TpyI, a TakKe CBOMCTBA 00pa3yeMbIX MMM BBICIIMX OKCHJOB M THJIPOKCHJIOB; CYIIHOCTb Ipolecca

AIEKTPOJUTAYECKON JUCCOIMAIINH M PEAKIIMii HOHHOTO OOMEHa.

® XapaKTCpHU30BATb XHUMHUUYCCKHE DJICMCHThI (OT BOAOpOda 10 KaJ'IBLII/IH) Ha OCHOBC HX IIOJOXKCHHUS B HepHOHH‘IeCKOﬁ CUCTEMEC XUMHNUYCCKHUX
9JICMCHTOB I[ . MengeneeBa u 0COOEHHOCTEH CTPOCHHUA HX aTOMOB; B3aMMOCBA3b MCKAY COCTABOM, CTPOCHUCM U CBOMCTBaMH
HCOPTraHNYCCKUX BCUICCTB; XUMHYCCKUC CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNM4YCCKUX BCIICCTB (OKCI/IJIOB, KHUCJIOT, OCHOBaHHfI, aM(i)OTepHI)IX

COCMHEHHH U COJIeH ).

Hcnonvzoeams ipnoOpeTEHHBIE 3HAHUS U YMEHUS B IPAKTUIECKOMN IESITEILHOCTH U TIOBCETHEBHOM JKU3HMU.



Conep:xanue kypca «Xummus. 9 Kjiace»

Tema 1. BBenenue. O0masi XxapakTepucTHKA XMMHYECKHUX 3JIeMEHTOB M XUMHYECKUX PeaKIIuii.
Iepuoauyeckuii 3akon u Ilepuoanyeckasi cucrema xummnuecknx 3jemeHToB .. Menaeneesa (11 4)

XapakTepucTuka 3JIeMEeHTa 10 ero nosioxeHuto B [lepuoanueckoii cucreme xumudeckux aemeHToB J[. . MenneneeBa. CBoiicTBa OKCHIOB,
KHCJIOT, OCHOBAHUM U COJIEH B CBETE TCOPUHU ICKTPOIUTUUECKON NUCCOLMALUNUA U OKUCIICHUS-BOCCTaHOBIICHUs. [[oHATHE O MEPEXOIHBIX dJIEMEHTaX.
AmdortepHocTh. ['eHeTHUECKHMI psAn TEepexoaHoro ajnemeHTa. [lepuogumdeckuid 3akoH u Ilepumomuueckas cucrema XuMuU4yeckux 3yiemeHtoB JI. U.
MenpeneeBa. XuMUuecKasi OpraHU3aius KUBOW M HEKUBOW MPUPOJIbl. XUMUYECKHUI COCTaB sJipa, MAaHTUU U 3€MHOU KOpPbl. XUMHUYECKHUE JIEMEHTHI B
KJIETKaX JKUBBIX OPraHU3MOB. Makpo- U MHKpodieMeHThl. O000IIeHIEe CBEACHH O XUMUYECKHX peakiusax. Kinaccuduranms XuMHIECKUX PEaKITHMA
M0 PA3IMYHBIM TPHU3HAKAM: «YHCIO U COCTaB PEarupyromuX W OOpa3yIMUXCs BEMIECTBY», «TEIUIOBOH 3DdexT»,
«HAIMpaBJICHUE», «U3MEHEHUE CTEMeHEel OKUCIeHHS OJJIEMEHTOB, OOpa3ymioIMX pearupyroliue BemiecTBay, «dasay,
«HUCIOJB30BaHME Kartaimu3aropa». [loHATHE O CKOpPOCTHM XUMHYECKOM peakuuu. DakTopbl, BIMSIOIMIME HA CKOPOCTh XHMHUYECKUX pPEaKIHil.

Karanuzatops! 1 karanus. IHTHOUTOPBI. AHTHOKCHIAHTHI.
Tema 2. Merajuibl u ux coefuHenus (19 1)
[Tonoxenue meramnos B [lepuognyeckoi cucreme xuMmuueckux 3ieMeHToB . . Menneneesa. Meramnuueckas KpucTauinyeckasi pererka
U MeTaJTHYecKas XuMuieckas cBsizb. O0mue pusnyeckue cBoiictBa MeTayyioB. CrutaBel, WX CBOWCTBA M 3HAYCHHE. XMMHUUYECKHE CBONCTBA METAILIOB
KaK BOCCTAHOBUTEJICH, a TAK)KE B CBETE UX TOJIOKCHHS B DJIIEKTPOXUMUYECKOM DSy HANpsHKEHUH MeTauioB. Kopposust MeTamioB u crmocoObl 60psOBI ¢

Hell. Mertamnsl B nmpupoze. O0muecnoco0bl UX MOTyISHHUS.



O0mas XapakTepuCTHKA HIEJOYHBIX MeTa/10B. Metaiuisl B npupone. O6mue crnocodsl ux nomxydeHus. Crtpoenue aromoB. lllenounsie
METaJUIbl — MPOCTHIE BElIeCTBA. BaxHele cCoeIMHEHNS MIETOYHBIX METANIOB — OKCHUBI, TUIPOKCUIBI U COJIU (XJIOPHIBI, KapOOHATHI, CYIb(]aThI,
HUTPATHI), UX CBOWCTBA U MPUMEHEHHUE B HAPOJAHOM X03siicTBe. Kanuiineie yn1o0peHus.

OO0masi XapakTepUCTHKA 3JIEMEHTOB IJIaBHOM moarpynnsl || rpynmsl.

Crpoenne atomoB. lllen04HO3EMENBHBIE METAUIBI — IPOCTBHIE BEIECTBA. BakHEHINe COENMHEHHUs INEIOYHO3EMEIbHBIX METAIIIOB —
OKCH/IBL, TUIPOKCHIBI U COJIU (XJIOPUBI, KApOOHATHI, HUTPATHI, CyIb(atel, (hochaTer), UX CBONCTBA U MPUMEHEHUE B HAPOAHOM XO3SIHCTBE.

AJIIOMUHHU.

Crpoenue atoma, (U3MYECKHE M XMMHUYECKHE CBOWCTBA MpOCTOro BemiecTBa. CoelMHEHMs allOMMHUS — OKCUJ UTHIPOKCHUJ, UX
amQoTepHbIii XxapakTep. Baxxneimue conu amoMuaus. [IpuMeHeHne alFOMUHUS U €r0 COeTMHEHHH.

Keaeso.

Crtpoenue aroma, pusnueckre 1 XUMUYECKHE CBOMCTBA IPOCTOTO BEIIECTBA. | eHeTHUeCKUe psiibl Fe*? u Fe™® Baxueiimme comn xeresa.

3HadeHue XKene3a U ero COCTUHEHUH JJI1 npupoabl U HAPOJHOTO XO035ICTBA.

Tema 3. Hemeranasl (28 4)
OO0mas xapakTepuCTHKa HEMETaJIoB: nmoyiokeHue B [lepuoanueckoit cucteme xumuueckux snemeHtoB Jl. M. MenneneeBa, ocoOeHHOCTH
CTPOEHHSI aTOMOB, 3JEKTpoOoTpUliaTenbHOCTh (D0) Kak Mepa «HeMeTamudHocTy, pan 0. Kpucrtannmdeckoe cTpoeHHe HEMETalIOB — IMPOCTHIX

BemecTB. Amutorponusi. u3nyueckne cBocTBa HeMETATOB. OTHOCUTENBHOCTD MOHATHNA «METAIUD» M «HEMETaJLII.



Bonopon. [lonoxenue Bogopona B Ilepuoanueckoit cucreme xumuueckux snemeHToB J[. M. MenpeneeBa. CtpoeHnearoma U MOJIEKYIIbI.
®u3nuecKue 1 XUMUYECKHE CBOMCTBA BOAOPO/IA, €r0 MOIYyYEeHUE U IPUMEHEHHE.

Bonaa.

Crpoenue monekynbl. Bomopomnas xumuueckass cBsizb. DPU3MYECKHME CBOWCTBA BOJbI. AHOMAlMU CBOMCTB BOAbL. [ uapoduibHbE U
rupooOHBIe BemecTBa. XHWMHUYECKHE CBOWCTBA BOABL. KpyroBopor Boabl B mpupone. Bomoouncrtka. Aspauus BOIbL. BBITOBBIE (QHIBTPHI.
MunepanbsHbie BoAbL. J[ucTrimpoBaHHas Bojia, €€ NOJy4YeHUE U IPUMEHEHHUE.

OO0masi XapakTepuCTHKA raJIOTeHOB.

Crpoenue atomoB. [IpocTbie BenecTBa 1 OCHOBHBIE COEIMHEHHUSI TaJIOT€HOB, X CBOMCTBA.

Kpatkue cBenenus o xyope, 6pome, ¢prope u ioxae. [I[pumenenne raioreHoB ¥ UX COCIMHEHUN B HAPOIHOM XO3SIHCTBE.

Cepa.

Ctpoenue aToma, alJIOTPOITUS, CBOWCTBA U MpHUMeHeHne pomoudeckoit cepbl. Oxcupl cepsl (1V) u (VI), ux nmomydeHnue,cBoiicTBa U IPUMEHEHUE.
CepHas KUCJIOTa U €€ COJTH, UX TPUMEHEHUE B HAPOTHOM X03siiicTBe. [IpOH3BOACTBO CEPHOI KMUCTOTHI.

A3or.

CtpoeHune aToMa 1 MOJIEKYJIbI, CBOMCTBA IPOCTOTO BELIECTBA. AMMHUAK, CTPOEHUE, CBOMCTBA, ITOJIy4eHUE U IIPUMEHEHUE.

Conu amMoHus, UX cBoiicTBa U mpumenenue. Okcupl azota (11) u (1V).

A30THasg  KHUCIOTAa, €€  CBOMCTBa U TNPUMEHEHHE. Hurpatst U  HUTPUTHI, npobiema UX  colepxkKaHus B
CEJIbCKOXO03SUCTBEHHOW IPOAYKIIMU. A30THBIE y1OOpEHHUSI.

Dochop.

Crpoenue aToma, asIoOTpOIus, CBOiicTBa 6enoro u kpacHoro ¢ocdopa, ux npumeHerne. OcCHOBHbBIE coenHeHHs: okcuadocdopa (V) u

optodocdopHas kucnota, pocpatsl. DochopHbie y1o0peHus.



Yraepona.

CrtpoeHue aroma, ajuIOTPOIUs, CBoWcTBa Moaudukamwmii, npuMmenerune. Okcuapl yriaepoaa (1) u (IV), ux cBoiicTBa MIprMEHEHHE.
KapOoHnaThl: KalbLUT, COAA, IOTAll, UX 3HAU€HUE B IPUPOJIE U KU3HU YETIOBEKA.

Kpemnuuii.

CtpoeHue atoma, KpUCTAUIMYECKUN KpeMHUH, ero cBoiicTBa W mpumeHeHue. Oxcun kpemuus (IV), ero mpuponaHble pa3HOBHIHOCTH.

Cuimkatel. 3HaYeHHUE COG,I[I/IHCHI/Iﬁ KpEMHUA B JKUBOH M HEKUBOK IIpuponae. IloHnsTHE O CHIIMKATHOH IMPOMBIIIJIICHHOCTH.

Tema 4. O0001eHHEe 3HAHUI 10 XMMHUH 32 KYPC OCHOBHO# 1IK0JibI (10 1)
Ou3MUECKUil CMBICT MOPSAIKOBOTO HOMEPA 3JIEMEHTA B IEPHOAMYECKON CHCTeMe XUMHUYecKuX dneMenToB /I.M1. Menneneesa,
HOMEpa Nepro/ia U TPYIIIbL. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB 3JIEMEHTOB U MX COEJIMHEHHUH. 3HAYeHUETIEPUOINIECKOTO 3aKOHA.
THbI XUMHUECKUX CBS3€H M TUIBI KPUCTAIUIMUECKUX peleTok. B3aumocBs3b cTpoeHus u cBoiicTB BemecTB. Kinaccupukarus

BCIICCTB 10 pa3JIMYHBIM ITPHU3HAKaM.



KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHUE

No HanmenoBanmne pa3aciioB U TEM KomngectBo yacon ):[aTa IIPOBEACHUA

/i I1aH ‘ baxt

Tema 1. Beenenue. O01ias XxapakTeprucTUKa XUMAYECKUX DJIIEMEHTOB U XMMUYECKUX peakiuii. [leproandeckuii 3akoH u [lepuoanueckas
cucreMa xummuueckux anementoB . . Menneneesa (11 u)

1. Wuctpykrax no T.b. 1 01.09.
XapaKkTeprucTUKa XUMUIECKOTO
3JIEMEHTa Ha OCHOBAHHUHU €T0
nonoxenus B [ICXD J1. U.
Menneneesa

2. XapaKkTeprucTUKa XMMHUYECKOT O 1 03.09
3JIEMEHTA MO KUCIOTHO- OCHOBHBIM
CBOMCTBaM 00pazyeMbIX UM

COCTUHCHUI

3. AmdorepHbIe OKCHIBI U 1 08.09
THIPOKCHIBI

4. [leproanaeckuii 3aK0H U 1 10.09

[Iepnonnueckas cucrema
XHUMHUYECKHX 3J1eMeHTOB /1. H.

MeHnpeneesa .
5. BxoaHo# MOHUTOPHHT 1 15.09
6. XuMudeckasi OpraHu3alus sKUBOU 1 17.09
Y HEXXKUBOU TPUPOIBI
7. Krnaccudukanus XuMuueckux 1 22.09
peaxnuii Mo pa3IMuHbIM
OCHOBaHMSIM.
8. [ToHsiTHE O CKOPOCTH XUMUYECKOM 1 24.09
peakuuu
9. Karanuzatopsl 1 29.09
10. O06o0011eHNE U CUCTEMaTH3 AU 1 01.10

3HaHui o TeMe «BBenenue»

11. Konrponsnas padora Nel mo teme 1 06.10




«BBenenue

Tema 2. Metaisl 1 ux coeaunenus (19 q)

12. Bek mMenHbIi, OpOH30BEIH, 1 08.10
JKEJIC3HBIN
13. ITonoskeHue 37I€MEHTOB-METAJIIOB 1 13.10
B [ICXD u ocobeHHOCTH CTPOEHUS
X aTOMOB.
du3nyecKkue CBOMCTBA METAILIOB.
CIuiaBbl.
14. XUMHUUYECKHE CBOMCTBA METAIJIOB 1 15.10
15. Mertainsl B npupoe. O0uue 1 20.10
CIOCOOBI X TIOJTYYCHUSI.
16. [TonsiTHe 0 KOPPO3UU METAIIOB 1 22.10
17. OO6mrast XxapakTepucTruKa 1 27.10
3JIEMEHTOB IVIABHOM IMOATIPYIIIIBI
MIEPBOM TPYIIIHIL.
du3nyecKue U XUMUYECKUE
CBOMCTBA IIEIOYHBIX METAJJIOB
18. CoequHeHUsT IIEIOYHO3EMEIBLHBIX 1 29.10
METAJIIOB
19. CoequHeHNs KaabIUs 1 10.11
20. ANIOMHUHHH U €70 COEqUHEHUS 2 12.11
17.11
21. Keneso 1 19.11
22. CoennHeHns xemnesa 1 24.11
23. ITonyuenune u CBOICTBa 1 26.11
COCIMHEHHUI METAILIOB
24. O00011eHE W CHUCTEMATH3ALN 1 01.12
3HAHUM 110 TeMe . «KMeTaIb»




25. KonrponsHast padora Ne2 mo Teme 1 03.12
«MeTaJuIbl ¥ KX COCTUHCHUSI.

26. AHanu3 KOHTPOJIbHOM paboThI 1 08.12

IMpakTukym

27. Ocy1ecTBiieHHe LEMOYKHU 1 10.12
XMMHUYECKHX MPEBPALICHUN

28. [Tonyyenue u CBOWCTBa 1 15.12
COCJIMHEHUI METaJIJIOB.

29. Pemenue 9KCIIEPUMEHTAIIbHBIX 1 17.12
3aJad  Ha  paclo3HaBaHHE |
MOJTyYCHUE BEIECTB.

Tema 3. Hemetasuis ( 284 )

30. Oobmas XapaKTEepPUCTUKA 1 22.12
HEMETAaJJIOB.

31. OO0Ome XUMHYECKHE CBOMCTBa 1 24.12
HEMETAJUIOB. Hewmerannsl B
opupoje ¥ CHOCOOBI nux
TOJTY4CHHS.

32. KontponpHast  pabora 3a | 1 29.12
MOJTYTOJIHE

33. Bogopon: monoxxenue, noyiydeHue, 1 12.01
CBOICTBa, TPUMEHEHHUE.

34. Bona 1 14.01

35. ["ayorensr: 001Iast XxapaKTepUCTHUKA 1 19.01




36. CoenuHeHns raJIoreHoB 21.01
37. [IpakTnueckas pabota 26.01
Ne4 Pemienue sxkcneprMeHTalbHbIX
3amay  mo Teme «lloarpymma
raJIOTeHOBY
38. Kucnopon: monoxxenue, 28.01
NOJy4eHHe, CBOMCTBA,
IPUMEHEHHE.
39. Cepa: nosoxxeHue, Moiay4eHue, 02.02
CBOMCTBa M IPUMEHEHHE.
40. CoenuneHus cepsl 04.02
41. CepHast KUCITOTA KaK DIIEKTPOJIUT 09.02
ee Colu
42. CepHas KuCIIOTa KaK OKUCIIUTEb. 11.02
[Tonmy4yeHue u mpUMeHEHHE CEPHOM
KHCIIOTHI
43. IIpakTuyeckas pabora 16.02
Ne5 Pemienne skciepuMeHTaIBHBIX
3amad no teme «lloarpymnna
KHUCIOPOAa»
44, A30T U ero cBoO¥cCTBa. 18.02
45. AmMmuaxk u ero cpoiicrBa. Conu 23.02
aMMOHHUSI.
46. Oxcuppl azota 25.02




47. ABOTHas KUCJIOTA KaK AJEKTPOJIUT, 02.03
€€ NIpUMEHEHUE

48. A30THasg KACIIOTa KaK OKUCIUTEND, 04.03
€€ MoJIy4YeHUe

49, dochop. Coenunrenus pocdopa. 09.03
[TonsTue o GpochopHbIX
yII0OpeHusIX

50. VYriepoa: nojoxxeHue, mojJyueHue, 11.03
CBOMCTBA, IPUMEHEHUE.

51. Oxcuipl yriiepoja. 16.03

52. VYronbpHas KUCIIOTa U e€ 18.03
coiu. JKecTKOCTh BOJIBI ¥ CIIOCOOBI
€€ ycTpaHeHUs

53. Kpemuuii: nonoxenue, 23.03
MoJIy4eHue, CBOKCTBA,
MIPUMCHCHHE.

54, CoenuHeHns KpeMHHUSI. 01.04
CunukaTtHasi TIPOMBIIUICHHOCTD.

55. [IpakTnueckas pabota 06.04
Ne6 «[lomyuenue, cobupanue u
pacrio3HaBaHHE Ta30B»

56. O00011IeHIE U CUCTEMATU3AIHS 08.04
3HaHWU 10 TeMe «HemeTamisy.

57. KonTponbras padorta Ne3 o reme 13.04

«HemeTtamiey.




Tema 4. O6o01eHHe 3HAHUH 110 XMMHHU 33 Kypc OCHOBHOM 1Kol (10 1)

58.

[lepuonnueckas cucrema . 1. 1 15.04
MeHieneeBa v CTpOCHUE aTOMa

59.

DNEeKTPOOTPULIATEITLHOCTb. 1 20.04
Crenenb okucienusd. CTpoeHue
BEIIIECTBA

60.

Buasl XUMHUYECKUX CBSI3EH M THIIBI 1 22.04
KPUCTATNYCCKUX PEIIETOK.

61.

Kiaccudukanmss XumMuaeckux 1 27.04
peakuuii. CKOpOCTbh XMMHUYECKOM
peaknuu

62.

Jucconmarius 3JIeKTPOJIUTOB B 1 29.04.
BOAHBIX pacTBOpax. HMounnrie

ypaBHEHMS peakuui

63.

OKUCIUTEILHO- 1 04.05
BOCCTAHOBUTEJIbHBIC PEAKIIHU

64.

Heopranunueckue BeliecTa, ux 1 06.05
HOMEHKJIaTypa 1 Kilaccu(puKauus

65.

XapaKkTepHble XUMUYECKUE 1 11.05
CBOWCTBa HEOPraHMYECKUX
BEIIECTB

66.

O0001IeHrEe U CUCTEMAaTU3aIU 1 13.05
3HaHUM 3a Kypc 9 knacca

67.

HToroBast KOHTpOJIbHAs paboTa 1 18.05




PesepB yuurens

HUroro

70

JIuct KOppeKTUPOBKH paboueit MporpaMmbl

Kiacc

HaszBanue paszgena,
TEMBI

Jlata
MIPOBEICHUS

[laTta
IIPOBEICHHUS
o gaxkrty

[Ipnunna
KOPPEKTUPOBKHU

Cnooco0
KOPPEKTHUPOBKHU







