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1. ITosicHUTEABbHAA 32U CKA
Craryc 10kymMeHTa

[TporpaMmMa o XuMUM 151 OCHOBHOM IITKOJIBI IPETHA3HAUCHA JIJIs yJarmuxcs 8-9
kinaccoB MKOYVY «bonbmieokunckas COILLy», nzyqaromumx npeaMer Xumusi.

HOpMaTI/IBHLIe MMpaBOBbIC JOKYMEHTHI

PaGouas mporpamma mo xumun 8-9 Kiacchl JUisi OCHOBHOM IIKOJIBI COCTABIEHA BCOOTBETCTBHH C

e Koncrurynuel Poccuiickoii @enepanun (ct.43);

e depnepanbubiM 3aKk0HOM OT 29 nexabps 2012 r. Ne 273-D3 «O6 obpazoBanuu BPoccuiickon
denepanuny;

e Jlpukaz MwuHOOpPHAYKH OT 17.12. 2010r. Ne 1897 «O06 yTBepxaeHUU U
BBeAcHuHU B neiicteue ®I'OC OO0y,

e [lpuka3z MunoOpuayku ot 17.05.2012 Ne 413 «O0 yTBep>KICHUU U BBEJACHUU BICHCTBUE
®I'OC cpennero( MoIHOT0) 0OIIETO OOPA30BAHUIY;

® [luckmo MunucrepctBa obpazoBanusa u Hayku P® ot 19 anpens 2011r. NeO3-
255 «O  BBeneHUU (benepanbHbIX roCy/1apCTBEHHBIX
00pa3oBaTeNbHBIXCTAHAAPTOB 00IIEr0 00pa30BaHUSY;

e dexepasbHOTO TOCYAAPCTBEHHOTO 00pPa30BaTENBHOIO CTAaHAApTa OCHOBHOTO OOMIETO
oOpa3oBanus (mpuka3 MunHucrepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu ot 17
nexaopst 2010 r. Ne 1897);

e deepalibHBINA TEPEYCHDb YICOHHMKOB, PEKOMEHIOBAaHHBIX (JOMYIICHHBIX) K UCIOJIb30BAHHUIO B
00pa30BaTeLHOM TIpOIecce B 00pPa30BATEIBHBIX YIPEIKACHHUSIX, PCATUYIONINX MPOTPaMMBI
o01mero oopa3oBaHus;

e VueOusbiit tiian MKOY «bonbmeokunckas COL» 2023-2024 yueOHbIii roa

e Jlporpamma K y4yeOHMKaM IO XUMHH 115 8-11Ki1accoB 001mIe00pa30BaTENbHBIX YUPEKACHHHA
aBtopa O.C. I'abpuensna (M.: Ipoda).

CTpykTypa 10KyMeHTa
TexcT paboueii mporpaMMbl BKIIIOUAET B ¢€0sI CIEAYIOUINE CTPYKTYPHbIE KOMIIOHEHTHI:

IlosicauTenbHas 3aI1ncKa,

OO01mas xapakTepucTuKa yueOHOro IpeaMeTa;

Ornucanue MecTa npeaMeTa B y4eOHOM IIIaHE |
[Tnanupyemsble pe3ynbTaThl U3YUYeHUs y4eOHOro IPeIMETa;
Cogepxanne yueOHOTO TPeIMETa;

Y4ebHOo- TeMaTUYSCKUH IIaH;

NoOokowdn E

Onucanue yueOHO-METOANYECKOTO M MaTEPUAIIBHO —TEXHHUUECKOTO 00eCIeUeHHUs
00pa30BaTeNBLHOrO MPOoLIECcCa;

8. Tlnanupyemble pe3ynbTaThl H3ydeHHs Kypca XMMUM B OCHOBHOM ILKOJIE.
9. Toypounoe nuanupoBaHue

OcHoBHOE 00111ee 00pa3oBaHNe — BTOpasi CTYNEeHb o011ero oopazoanus. OAHON U3 BakHEHIINX
3a7ad ATOTO dTama SBJSETCS MOJIrOTOBKA OOYYAIOIIUXCS K OCO3HAHHOMY M OTBETCTBEHHOMY
BBIOOpY KM3HEHHOTO M mpodeccuoHanbHoro mnyrtu. OOydaromiyecs TODKHBI HAayYUThCS
CaMOCTOATCIIbBHO CTaBHUTh LCJIM MW OINPCACIIATL IIYTHU X JOCTHMIXXCHHA, HCIIOJIbB30BATh
nproOpEeTeHHBI B IIKOJE OMBIT JEATEIILHOCTH B peabHOW KHU3HHM, 33 PaMKaMU Y4eOHOro
nporecca.

Hesablo peanu3anuyd OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMS



no yuyeOHOMY TpenMeTy «XUMHs» SBISETCS YCBOCHHUE COJICpXKAHUS TMPEAMETa W JOCTHIKCHHE
00ydJaronMucs pe3yabTaTOB M3ydeHUs B COOTBEeTCTBHH ¢ TpeOoBaHusiMu PI'OC ocHOBHOTO
obmiero o00pa3oBaHUSI W OCHOBHOH 0OOpa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO — OOLIETO
o0OpazoBaHwUs.

3agauu u3ydeHuss XMMUU Ha CTYNEHU OCHOBHOTO 001Iero o0pa3oBaHus, KOTOpble GOPMUPYIOTCS
Ha HECKOJIbKUX YPOBHSIX:

¢popmMupoBath y oOydaloluxcss YMEHHS BHUAECTb U IOHMMATh IEHHOCTh OOpa3oBaHMUs,
3HAYMMOCTh XUMHUYECKOTO 3HAHUS I KaXKAO0T0 YeI0BEKa HE3aBUCHUMO OT €ronpohecCHOHATbHON
JIeATEIbHOCTH;

(¢popMupoBaTh NpenCTABICHUS O XMUMHUYECKOW COCTABIISIIOIICH €CTECTBEHHOHAYYHOW KApTHUHHBI
MUPa; YMEHUS OOBICHATH OOBEKTHI U IIPOLECCHI OKPYKAIOIIEH JeHCTBUTEILHOCTH, UCIIONB3YS AJIs
ATOr0 XMMUYECKHUE 3HAHMUS;

OBJIaleBAaTh METOJaMU HAYYHOI'O TMO3HAHMS U1 OOBSICHEHHS] XMMHUYECKHUX SIBJICHUNH M CBOWCTB
BEILECTB, OLUEHKH POJM XUMHUU B Pa3BUTUU COBPEMEHHBIX TEXHOJOTMH U IOJIYYEHUH HOBBIX
MaTepHualos;

BOCHUTBHIBATH YOEKICHHOCTh B MO3UTUBHON POJM XUMHUU B KU3HU COBPEMEHHOTO OOIIECTBa,
HE00XOIMMOCTH I'PaMOTHOI'O OTHOIIEHHUSI K CBOEMY 3/10POBbIO M OKPY’KaIOLLEH Cpeie;
NPUMEHSATH TOJTYYCHHbIE 3HAHUA N7 0€30MacHOTO HCIOJIb30BAaHUS BEIIECTB U MAaTEpPHAIIOB B
OBITY, CEIbCKOM XO35IMCTBE U Ha IPOM3BOJICTBE, PEIICHUS IPAKTUUYECKHUX 3a/lay B OBCEIHEBHOU
JKU3HU, IPEIYTPEKICHUS SABJICHUN, HAHOCSALIMX BPE/l 3I0POBbIO YEIOBEKA U OKPYKAIOLLIEH CPEE;
pa3sBMBaTh II03HABaTEJIbHbIE HWHTEPEChl, MHTEUIEKTYaJbHbIE U TBOPYECKHE CIOCOOHOCTHU
YYaIIUXCS B MPOIECCE U3YUYEHHS] UMU XMMHYECKON HAYKH M €€ BKJIaJa B COBPEMEHHBIN HayYHO-
TEXHUYECKUI MPOrPecc;

(hopMupoBaTh BaXHEWIINE JIOTHYECKHE OMNEpallMyd MBIIUICHHUs (aHalIu3, CHUHTE3, 00OOIIeHHe,
KOHKpETH3alusi, CPaBHEHUE U JIp.) B IPOLECCE MO3HAHUS CUCTEMbl BAKHEHIIMX MOHITHUI, 3aKOHOB
Y TEOPUU O COCTABE, CTPOCHUU U CBOMCTBAX XMMHYECKUX BEILECTB;

OBJIA/IeBATh  KIIOYEBHIMH  KOMIIETCHIMSIMH  (y4€OHO-TIO3HABAaTENbHBIMU, HWH(MOPMAIIMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATUBHBIMHU ).

2. OO0mas xapakTepucTHKA y4eOHOro mpeaMera

B cootBerctBuM ¢ DenepaibHbIM TOCYIapCTBEHHBIM 00pa30BaTeNbHBIM CTAaHAAPTOM OCHOBHOTO
obmiero oOpa3oBaHUs ydYalluecs TOJDKHBI OBJAQJAE€Th TaKUMHM TI03HABATEIbHBIMU YUE€OHBIMHU
JNEHCTBUSAMH, KaK yMmMeHHe (OpMyIHUpoBaTh MpoOIeMy M TUNOTE3y, CTaBUTh IeNM U 3aJaudu,
CTPOUTH ITaHBI JOCTHIKCHUA ueneﬁ N PCHICHUA MOCTABJICHHBIX 3aJa4, IPOBOJUTH SKCIICPUMEHT U
Ha €ro OCHOBE JIeNaTh BBIBOJIBI U YMO3AKIIOUEHUS, IPEACTABISATh UX U OTCTaMBAaTh CBOIO TOYKY
3pCHMUA. KpOMC TOro, ydamuecs OOJDKHBI OBJIAICTH IMPUCMaMM, CBA3AHHBIMU C OHNPCACICHUEM
MOHSITHUI: OTPAaHUYMBATH MX, OMHUCHIBATh, XapaKTEepHU30BaTh U cpaBHUBATH. Clen0BaTeNbHO, TIPU
HN3YUCHUHU XHUMUHU B OCHOBHOI IIKOJIE ydamuecsa IOOJIKHBI OBJIAACTH y‘I€6HI>IMI/I HeﬁCTBHﬂMI/I,
MO3BOJIAIOIIMMU UM JIOCTUYH JINYHOCTHBIX, MPEAMETHBIX U METallpeIMETHBIX 00pa30BaTeIbHBIX
pe3yapTaToB. OCOOEHHOCTH COJepKaHUsl OOyUYEeHHMs] XUMUU B OCHOBHOM IIKOJE OOYCIOBJICHBI
crenupuKoi XMMHH KaK HayKd U TOCTaBJICHHBIMHU 3a1adamu. OCHOBHBIMH MPOOJIeMaMu XUMUU
SBIITIOTCS. M3YYEHHE COCTaBa W CTPOCHHUS BEIIECTB, 3aBUCUMOCTH WX CBOWCTB OT CTPOCHUS,
MOJTy4YeHUE BEIIECTB C 3aJaHHBIMU CBOMCTBAMH, WCCIIECOBAHHE 3aKOHOMEPHOCTEH XMMHYECKHX
peaKHI/II\/’I u HYTeﬁ YIIPpaABJICHUA UMHU B LEIAX MMOJTYYCHUA BEIICCTB, MAaTECPHUAIOB, DHEPIUH.
[Tpenmaraemoe mocoOue Mo XMMHUU PAaCKPBIBAET BKIIAA y4eOHOTO MpeaMeTa B TOCTHIKCHUE IIeTIeH
OCHOBHOTO 00I1IeT0 00pa30BaHus U ONpeAeIseT BAKHEUIINE cofepKaTelbHbIe TUHUU MPeMeTa:

. «BEIIECTBO» — 3HAHME O COCTaBE M CTPOCHHUM BEIIECTB, UX CBOMCTBAaX U
OMOJIOTMYECKOM 3HAUEHUH;

. «XMMHYECKasl peaklMs» — 3HaHUE O INPEBPAILCHMSAX OJHUX BEILECTB B JIPYIHE,
YCIIOBUSX MTPOTEKAHUS TaKUX MPEBPALICHHUH 1 crioco0ax yrnpaBieHHs peaklUusiMu;

. «IIpUMEHEHHE BEUIECTB» — 3HAHWE M ONBIT 0e30HmacHOr0 OOpalleHust ¢
BellleCTBaMM, MaTepHUajJaMH U MpolieccaMu, HEOOXOAUMBIMU B OBITY U Ha MPOU3BOJICTBE;



° SI3BIK XMMHMHM» — ONEPUPOBAHMUE CUCTEMOW BAXKHEMIIMX XUMHUUYECKUX IOHSITHH,
3HaHWE XMMHUYECKOW HOMEHKJIATYPHhI, T.€. UX Ha3BaHUA (B TOM YHCJIE U TPUBHAJIbHBIC), BIIaJICHNE
XUMHUYECKOH CHMBOJIMKOW (XUMHUYECCKHUMH (GOpMylaMUd ¥ ypaBHEHUSMH), a TaKKe IpaBUia
nepeBoia HHPOPMAIIMK C €CTECTBEHHOTOs3bIKA Ha SI3bIK XUMUHU U 00paTHO.

ITocKoJIbKY OCHOBHBIE COJIEPAKATEIbHBIC JUHUHA IIKOJBHOTO KypCca XMMHUHM TECHO IEpPEILIETeHbI. B
nporpamme cojiepKaHue MpPEJICTaBIEHO HE MO JUHUSAM, a MO pasjieiaM. 3HAaUUTEJIbHOE MECTO B
COJIEpXKaHUU Kypca OTBOAMTCS XHUMHUYECKOMY JKcrepuMeHTy. OH 1Mo3BojisieT chopMUpOBaTh y
YUYaIIUXCs CIIeIHAIIbHBIC TPEAMETHBIC YMEHUAPAOOTATh C XUMHUUYECKUMU BEILIECTBAMMU, BBIIOIHATh
MIPOCThIE XWMHYECKHE OIBITHl, HAYYUTh HX O€30IMaCHOMY M JKOJOTHYECKH TIPaMOTHOMY
00palleHUIO C BEILECTBAMU B OBITY U Ha MPOU3BO/ICTBE.

[TpakTrueckue pabOThI CrPYNITUPOBAHBI B OJIOKW — XUMHUYECKHUE PAKTUKYMBI, KOTOPBIC CIIyKaT
HE€ TOJBKO CpEJICTBOM 3aKpEIUICHWS YMEHMH M HaBBIKOB, HO M KOHTPOJISI KayecTBa HX
chopmupoBaHHOCTH. [1o CBOEMY YCMOTpPEHHIO, a TaKKe MCXOJsl, U3 BO3MOXKHOCTEH IIKOJIHHOTO
KaOMHETa XWMHH, YYUTEIh MOXKET H3MEHUTh W CTPYKTYPY MPEICTaBICHHOTO B IIPOrpamMme
NPAKTUKyMa, HANpUMEp, VYBEIMYUTh YHUCIO JIA0OPATOPHBIX paboOT 3a CUET COKpAIICHUS
JIEMOHCTpAITUH.

['maBHOE OTNIMUHKE MTpeIaraeMoi MporpaMMbl 3aKIFOYAETCS B IBYKPATHOM YBEIIMUEHUUBPEMEHHU,
OTBEJICHHOTO Ha U3y4eHue pazzaena «MHOrooopasue BemecTB». ITO CBA3aHOCO CTPEMIICHUEM
OCHOBATEJIbHO OTPa0OTaTh BaXKHEHIIINE TEOPETUUCCKUE TTOJIOKEHUS Kypca XMMUU OCHOBHOM
IIKOJIBI Ha OOraToM (haKTOJIOTHYECKOM MaTepHalie XUMHUHU JIEMEHTOB U 00pa30BaHHBIX HMHU
BCIIIECTB.

3. OnucaHue MecTa y4eOHOr0 mMpeMeTa B y4eGHOM IJIaHe
B npouecce ocBoeHus IporpaMMbl Kypca XMMHH /i1l OCHOBHOM IIKOJIBI y4YaIlIUeCs OBJIa/I€BAIOT
YMEHUSIMH CTaBUTb BOIPOCHI, HAOIIOAATh, OOBACHATH, KiIacCU(UIMPOBATH, CPABHUBATH,
IIPOBOAMTD SKCIIEPUMEHT U UHTEPIIPETUPOBATH BHIBO/IBI HA €70 OCHOBE, ONPEENIATh HCTOUHUKU
XMMHUYECKON MH(pOpMAIMHY, 10JIydaTh U aHAJIM3UPOBATh €€, a TAK)KE TOTOBUTh Ha 3TOH OCHOBE
cOOCTBEHHBIN NH()OPMALIMOHHBINA TPOJAYKT, IPE3EHTOBATH €r0 U BECTH JIUCKYCCHIO.
[TporpaMma Kypca XHUMHUH JIJIsl OCHOBHOM IIKOJIBbI pa3padaThiBajlach ¢ Y4€TOM MEPBOHAYAIBHBIX
IIPEJICTaBICHUN, TIOJYYEHHBIX YYAIIUMUCS B HAYAJIBHOM ILKOJIE IPU U3YYEHUU OKPYKAIOIIErO
mupa. Ilpennaraemas mporpamma, XOTS M HOCHT OOUIEKYJIbTYpPHBIM XapakTep U HE CTaBUT
3ajady NpoeCCHOHATbHONW IOATOTOBKM YYaIIMXCs, TeM HE MEHee, IMO03BOJSET UM
ONpeAenuTbcss C BbIOOpOM mnpodwmiast oOydyeHus B cTapuied mkone. B mporpamme
NPEIYCMOTPEHO pE3epBHOE BpeMs, TaK KakK peajibHas MpPOJOJDKMTENBHOCTh y4eOHOro roja
BCET/la OKa3bIBA€TCs MEHbIIIE HOPMAaTUBHON. B CBS3M C Mepex010M OCHOBHOM IIKOJIBI HA TAKYIO
¢dopmy urorosoii arrectanuu, kak [’ MA, B Kypce mpeaycMOTPEHO BpeMsl Ha OJTOTOBKY K HEH.
VYyebHoe cozepkaHe Kypca XUMHH BKITIOYAET:
Xumus. 8 kiacc. 684, 24 B Henemo Xumus. 9 kiace. 68 4, 24 B HeeN0
Jnsa peanuzanuu paboueil nmporpammsbl B yueOHOM Iutane MKOYVY «bonbmeokunckas COILLL
BbI/IeTIEHO 44 (Bcero Ha nepuoj o0ydeHus ) o 24aca B Hezieno ¢ 8 o 9 kiacce, Bcero B rof 136
4. Y4eOHblIii ron1 B 8- 9 kitacce paccuntan Ha 34 Henemnu.
ABtopckas yueOHas mnporpamma O.C.l'aOpuensn «[Iporpamma OCHOBHOTO  OOILEro
obpazoBanus. Xumus. 8-9 knacce». M.: [Ipoa,2012. (®I'OC);

4. I[Inanupyemblie pe3y/bTaTbl 00y4eHHs
Yuawguecs oonscnol suamp:
o XUMHUECKYIO CUMBOJIMKY (3HAaKH XUMUYECKUX AJIEMEHTOB, (hOPMYJIbI

XUMHYCCKUX BCHICCTB U YPABHCHUA XUMHYCCKUX peaKuHﬁ;
° Baxwueiinne XxumMmudecKkue MOHATUS: XUMHUYECKUI QJICMCHT, aTOM,



OTHOCHUTEJIbHAIaTOMHAsI U MOJIEKYJISIPHAsI MAaCChl; HOH, XUMUYECKas CBS3b,
BEIIECTBO, KJIACCU(UKAIUS BEIIECTB, MOJIb, MOJIIPHAS Macca, MOJSIPHBINA 00BEM,
XUMHUYECKast PeaKIus, KIacCU(PUKALNS PEAKIIHIA, OKHCIUTEIh U BOCCTAHOBUTEIb,
OKHCJIEHHE U BOCCTAaHOBJICHUE;

° OCHOBHbBIE 3aKOHBI XUMHUU: 3aKOH COXPAHEHHS MACChI BEIIECTB, 3aKOH
MOCTOSIHCTBA COCTaBa BEIIIECTBA, 3aKOH ABOrajpo, nepuoaunyeckuit 3akon J.M.Menaeneena.

Yuawueca oonsxcnot ymems:

. Ha3piBaTh XMMHUYECKHE 3JIEMEHTBI, COCIMHEHHS H3YYEHHBIX KJIACCOB; THIIBI
XUMUYECKHUX PEaKIIUi; BUIAbl XUMUYECKOMN CBS3U; TUIIBI KPUCTAINIMYECKUXPEIIETOK;
o OObAcCHATh (U3NYECKUN CMBICI aTOMHOTO (TOPSAKOBOI0) HOMEPAa XUMHUYECKOTO

3JIEMEHTa, HOMEPOB TPYMIbI U IMEpUOaa, K KOTOPbIM NpUHAICKUT 3iaeMeHt B [ICXD JI.A.
MenzeneeBa; 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB JIEMEHTOB B IIPEJIENaX MaJIbIX IEPUOOB U
[JIABHBIX MTOATPYIIIL;

o JlaBaTbh XapaKTEpPUCTUKY XUMHYECKHX 3JIEMEHTOB (OT BOAOpOJA A0 KaJlbliMs) Ha
ocHoBe ux nosnoxenus B [ICXD JI.M. MenneneeBa U 0COOEHHOCTEH CTPOEHUS HX aTOMOB;
CBsI3€l MEXK]y COCTaBOM, CTPOCHHUEM M CBOMCTBAMH BELIECTB; XUMHUYECKUX CBOMCTB OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX BEIIECTB;

o OmnpenensaTb COCTaB BELIECTB MO HX (opMylaM, MPUHAUIEKHOCTh BEUIECTB K
ONpPENIEICHHOMY KJIAacCy COEIMHEHMM, TUIbl XMMHUYECKHX PEaKIMil, BaJEHTHOCTb U CTENEHb
OKHUCJIEHHS 3JIEMEHTa B COCAMHEHHUSAX, TUIl KPUCTAJUNIMYECKOW PEIIETKH BELIECTBA; MpPU3HAKU
XUMUYECKUX PEAKIUH;

o CocraBiate (opMynbl HEOPTaHUYECKUX BEIIECTB H3YYEHHBIX KIJIACCOB; CXEMBI
ctpoenusi aromoB 20 xummueckux onemeHtoB [ICXD JI.M. MengeneeBa ypaBHEHUS
XUMUYECKUX PEAKIUN;

o OO6pamiatbes ¢ XUMUYECKOM TOCYI0H U 1a00paTOPHBIM 000PYAOBAHUEM;

. Pacno3naBath OMBITHBIM MyTE€M KHCIOPO, BOJOPO, PACTBOPHI KHUCIIOT, IIETOUECH,
XJIOPU-HOH;

o BbruncnsaTe MaccoByHO JOMI0 XMMHUYECKOTO JJIEMEHTa MO XMUMHUYECKOH (opmyie

COEIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, KOIMYECTBA BEIIECTBA, 00BEM U MacCy MO
KOJIMYECTBY BEIIECTBA, 00BEMY MM MACCe PEAareHTOB HIIU MPOJAYKTOB PEAKIIHH;

° [IpoBOANTH CaMOCTOSATENHHO MOMCK XUMUYECKOW MH(OPMAIIUU C HCTIOIH30BAHUEM
pPa3IMYHBIX HWCTOYHHUKOB (HAy4YHO-TIOMYJSPHBIE W3JaHUS, KOMIBIOTEPHBIE 0a3bl JTaHHBIX,
pecypcbl MIHTepHETa); UCTIONB30BaTh KOMIBIOTEPHBIE TEXHOJOTHH IJi 00pabOTKH, Mepenadyu
XUMUYECKOMHUH(OpMaIUY 1 € PEICTaBIICHUE B Pa3IMUHbBIX (popmax.

Yuawpueca oonswcnvl ucnonvzoeamov npuodopemennvie 3HanuA U yMeHUA 6 NPAKMUUECKOU
OessmeIbHOCHU U NOBCEOHEBHOU MHCUZHU OJIA:

° besomnacHoro obparieHus ¢ BelecTBaMu U MaTepraIamu;

° DKOJIOTHYECKH TPAaMOTHOTO MTOBEJICHUS B OKPYKAIOIICH Cpejie;

o OLeHKN BIMSHUS XMMHUYECKOTO 3arpsi3HEHUS] OKPYKAIOIIEH Cpenbl Ha
OpraHU3M 4YEeJIOBEKa;

° Kputnuaeckoii orieHku nHGOPMAIUU O BEIIECTBAX, UCIIOJIb3YEMBIX B OBITY;
] [IpuroroBnenue pacTBopa 3aaHHOW KOHIIEHTPALUU.

MeTtanpeaMeTHbIMH pe3yJbTaTaMH U3y4eHUS Kypca «XUMHUD» ABISETCIPOPMUPOBAHNE
YHUBEpCAJIbHBIX yueOHbIX AericTBuil (YVY /).

Pecynsmusuvie YYJI.

. CaMOCTOSITENIbHO ~ OOHapyKuMBaThb U  (QOPMYIUPOBaThH y4eOHYIO mpolOieMy,
OTIpeNeNATh 1eNlb y4eOHOM JesITeIbHOCTH;
(] BbIJIBUT'aTb BEPCHUHU PCUICHUA HpO6J'IeMI)I, 0CO3HaBaTh KOHEYHBIN pE3YbTAT,

BLI6I/IpaTL U3 MMPCAJIOKCHHBIX U UCKATh CaMOCTOATCIBHO CpCACTBA JOCTUXKCHUA LCIIH;



. COCTaBJISITh (MHIMBHUAYAIHHO WU B TPYIINE) TUTAH PEIICHUS TPOOIEMBI;

. paboTasi Mo TUIaHy, CBEPATH CBOU JACWUCTBUS C LENbIO WU, MPU HEOOXOJMMOCTH,
UCTIPABIIATh OLIMOKH CaMOCTOSTENIBHO;
. B JMaJOre C YYHUTEIEM COBEPIICHCTBOBATh CAMOCTOSTEIHHO BBIPAOOTaHHBIC

KPUTEPHUU OLICHKHU.
[loznasamenvuvie YVJ/I:

. AHaJIM3UPOBATh, CPABHUBATH, KIIACCH(PHUIIMPOBATH U 000011aTh ()aKThI USBICHUSI.
BBISIBIISATS IPUYMHBI ¥ CICIICTBHSI IIPOCTHIX SIBIICHHIA.

. OcymecTBISATh CpaBHEHUE, KIIACCUPUKAIINIO, CAMOCTOSITEIIFHO BBIOUpPAst
OCHOBaHUS U KPUTEPUH JIJISl YKA3aHHBIX JIOTUYECKUX OTICpaIuii;

. CTPOHTH JIOTUYECKOE PACCYXKJICHUE, BKIIOYAIOIIEE YCTAHOBJICHUE MPUYUHHO-
CJICZICTBEHHBIX CBS3CH.

. Co31aBaTh CXeMaTHYECKHE MOJICIIN C BBIZICIICHHEM CYIIIECTBEHHBIX
XapaKTEPUCTHK 00BEKTA.

. CoCTaBIISITh TE3UCHI, PA3IMYHBIC BUIBI TUTAHOB (ITPOCTHIX, CIIOKHBIX U T.I1.).

. [IpeoOpa3oBbIBaTh MHPOPMALIMIO W3 OJHOTO BHJIA B JAPYroi (TaOJHIly B TEKCT U
np.).

. YMeTh ompeneniaTb BO3MOXHBIE UCTOYHUKM  HEOOXOAMMBIX  CBEACHMIA,

MPOU3BOUTH OUCK MH(OPMAIH, aHATM3UPOBATh U OLICHUBATH €€ JOCTOBEPHOCTD.
Kovwmynuxamuenvie YYJI:

CaMoCTOSTEIBLHO OpraHnU30BbIBATDH y‘Ie6H0€ BSaHMOﬂCﬁCTBHe B I'pYIIIIc (OHpe,Z[eJIHTBO6H_II/Ie ociu,

pacnpenensaTh poju, 10roBapuBaThCs IpYyr ¢ IPYroM U T.11.).

IInanupyemMble pe3y1bTaThl OCBOEHHS Y4eOHOI0 IpeiMeTa
JlesarenbHOCTh 00pa30BaTEIbHOIO YUPEXKIEHUs 0011ero o0pa3oBaHus B 00yu4eHUH XUMHUH J10JKHA
OBITH HalpaBJieHa HA JJOCTUKEHHE 00YYaroIIUMHUCA CIENYIOIINX JUUYHOCTHBIX PE3YyIbTaTOB:

1. B IICHHOCTHO-OPUEHTALMOHHONW cdepe - YyBCTBO TOPAOCTH 32 POCCUHCKYIO
XUMHUYECKYI0 HayKy, T'YMaHHU3M, OTHOUIEHHE K TPYyHy, LEJIeyCTPEMIEHHOCTb, CAMOKOHTPOIb U
CaMOOLIEHKA;

2. B TPYIOBOM cdepe - TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JalIbHEHIIEH
00pa3oBaTeNbHON TPAEKTOPHH;
3. B IO3HABATEJIbHOW (KOTHUTUBHOM, MHTEIJIEKTYaJbHOM) cepe —MOoTHBaLUS

YUYCHUA, YMCHHUC YIIPABJIATDH CBOEH ITO3HABATEIbHON ACATEIbHOCTBIO.

Hpe)IMeTHbIMl/I pe3yjJbTaTaMi OCBOCHHA BBIITYCKHHUKaAMH OCHOBHOM IIKOJIBI ImporpamMmmsIl 11O
XHUMUHU ABJIAKOTCA:

B nosnaBatenbHOM cdepe:

- JaBaTh ONpPEAETICHUS N3YUYEHHBIX MOHITHUNA: BEIECTBO (XMMHUECKUIA SJIEMEHT, aTOM, HOH,
MOJIEKYJIA, KPUCTAJUIMYECKas PEILIETKa, BEIIECTBO, IIPOCTHIE U CIIOKHBIE BELIECTBA, XUMUUYECKAs
dbopmysa, OTHOCUTEIbHAS aTOMHAs Macca, OTHOCHUTEIbHAs MOJICKYJISIpHAss Macca, BaJE€HTHOCTD,
OKCHUJIbI, KHUCIIOTBI, OCHOBAHHs, CONH, aM(OTEPHOCTb, WHIUKATOP, NEPUOJAUUYECKUN 3aKOH,
nepuoauyecKas  CHUCTeMa, TepUOJMYEcKas  TaOnWia, W30TOMbI, XHMMHYECKas  CBS3b,
AIIEKTPOOTPHUIIATEIILHOCTh, CTETICHh OKUCIICHHS, SJICKTPOJINT); XUMHUUECKas peakius (XUMHUECKOe
ypaBHEHUE, TCHETUYECKAs CBS3b, OKUCIIEHUE, BOCCTAHOBIICHUE, JJIEKTPOJIMTUYECKAS] TUCCOIUALINS,
CKOPOCTb XUMUYECKOH pEaKInm);

- dhopmynupoBath nepuoandeckuii 3akon [[.11.MenneneeBa u pacKpbsIBaTh €r0 CMBICT;

- ONMCBIBATh JIEMOHCTPALMOHHBIE U CAMOCTOSTEIBHO IPOBEACHHBIE DJKCIEPUMEHTHI,
UCIIOJIB3YS /ISl 3TOTO €CTECTBEHHBIN (PYCCKHI, POJTHOM) A3BIK U SI3bIK XUMUU;

- OIMUCBIBATh U Pa3IndaTb U3YYCHHLIC KJIACChl HCOPTraHUYCCKUX COCHHHCHHﬁ, IMPpOCThIC U



CJIO’KHBIE BEIIECTBA, XUMHUECKUE PEaKIIIH;
- KJ1accu(UIUpPOBaTh N3yYCHHbIE OOBEKTHI U SIBICHUS;

- HaOJII0AATh JIEMOHCTPUPYEMbBIE U CaMOCTOSITEIbHO INPOBOAMMBIE OIBITHI, XUMHUYECKUE
peaKIMu, MPOTEKAIOIIE B IPUPOJIE U B OBITY;

- JeaTh BBIBOABI M YMO3AK/IIOUEHHS U3 HAOMIOJEHWH, H3Yy4EHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH, NPOTHO3UPOBAaTh CBOMCTBA HEHU3YYEHHBIX BEIIECTB 110 AaHAJOIMH CO
CBOMCTBAMM M3YyYCHHBIX;

- CTPYKTYpUPOBaTh U3Y4YEHHBIH MaTepual U XUMUYECKYIO HH(OpPMAIHIO, NOIYYEHHYIO U3
JPYTUX UCTOYHUKOB;

- MO/JIJINPOBaTh CTPOEHHE ATOMOB 3JEMEHTOB IIE€PBOTO - TPETHETO MEPUOI0B, CTPOCHUE
IIPOCTEUIINX MOJIEKYII.

2. B nenHocTHO-OpHEHTAIIMOHHOH cepe:

- aHAM3UPOBaTh W OICHUBATH IIOCICACTBUS JIJISI OKPYKAOUIe cpeabl OBITOBOW H
MIPOM3BOJICTBEHHOMU JCSITEILHOCTH YEIIOBEKA, CBI3aHHOM ¢ TIepepaboTKOM BEIIECTB;

- pa3bsICHATh Ha mpuMepax (MPUBOAMTH MPUMEPHI, MOJITBEPIKIAIOUINE) MaTEPUATBHOEC
€IMHCTBO M B3aMMOCBSI3b KOMIIOHEHTOB JKMBOW M HEXHMBOH NMPHUPOJIBI M YEIOBEKa KaK BAKHYIO
4acTh 3TOTO €TUHCTBA;

- CTPOUTH CBOE IOBEJCHUE B COOTBETCTBUU C MPHUHIUIIAMHU OEPEKHOTO OTHOIICHHS K
pHupoJIe.

3. B tpynoBoii chepe:

- TUTAHUPOBATh U MTPOBOJIUTh XUMHYCCKHH IKCTICPUMEHT;

- HCIIOJIb30BAaTh BCHICCTBA B COOTBCTCTBHMH C HX IIPCAHAZHAYCHUCM H CBOﬁCTBaMH,
OINMMCAHHBIMHA B UHCTPYKIUAX 110 IPUMCHCHUIO.

4. B cdepe Ge3omacHOCTH KU3HEACATEIBHOCTH:

- OKa3bIBaThb NCPBYIO MMOMOIIb IMPU OTPABJICHUAX, OKOIr'aX U JPYIruXx TpaBMaX, CBA3aHHBIX
C BCIICCTBAMH 1 J'Ia60paTOpHBIM O60py,[[0BaHI/IeM.

S. Conep:xanue yueOHOTO mpeaMera
8 kJacc

XnMHsl — HayKa O BELIECTBAaX, UX CBOMCTBAX U NPEBPALLEHUAX.

[TpeBparenus Bemiects. OTnnYMe XUMUYECKUX peaklUi OT (prU3HuecKux siBeHuil. Ponb xumuu B
JKU3HU YEJIOBEKa.

[ToHsATHE O XUMUYECKOM 3JIeMEHTE U (OpPMax €ro CyLIeCTBOBAaHMs: CBOOOJIHBIX aTOMaXx, MPOCTHIX
Y CJIO’KHBIX BELIECTBAX.

XuMHYecKass CUMBOJIMKA. 3HAKM XMMHUYECKUX OJJIEMEHTOB M IPOUCXOXKJACHHWE WX Ha3BaHUM.
Xumnueckue popmynsl. MHaeKcs 1 KodpPuuneHTsl. OTHOCUTEIbHBIE aTOMHAS U MOJIEKYJIIpHast
Macchl. Pacuer MaccoBOi 10JIM XUMUYECKOT0O 2JIEMEHTA 110 (pOpMYJIe BEIIECTBA.

[Tepuoagnueckas cucrtema xumuueckux anemeHToB . M. MeHneneeBa, ee cTpykTypa: Majible U
OoJbIIME MEPHO/bl, TPYNIBI U MOArpYMIbI (1aBHast U noboyHast). [lepuonuyeckas cucrema Kak
CIPaBOYHOE OCOOUE JUTS MOJTyYEHHS! CBEJICHUN O XMMUYECKHX JIEMEHTaX.

PacuerHnsbie 3agaun.

1. HaxoxneHrne OTHOCUTEIbHON MOJIEKYJISIPHOM MacChl BEIIECTBA 10 €r0
XUMHYECKOH dopmyIe.

2. Brruncienne MaccoBOU TOJIM XUMHYECKOTO DJIEMEHTA B BEIIECTBE IO €I0
dbopmyre.

3. VYcranoBneHue MaccoBoi ((OPMYJITbI BEIIECTBA IO MACCOBBIM JIOJISIM AJIEMEHTA.

ATOMBI XUMUYECKHX 3JIeMeHTOB (9 u)

AToMBI Kak (hopma CyIIeCTBOBAaHMSI XUMHUYECKHX 37eMeHTOB. OCHOBHBIC CBEJECHUS O CTPOCHHUH
aToMoB. JlokazaTenbCcTBa CIOXKHOCTH CTpoeHus aToMoB. OmbiTel Pesepdopna. Ilmanerapnas
MOJieJIb CTPOCHHUS aToMa.



CocTaB aTOMHBIX fAJIep: MPOTOHBI U HEUTPOHBI. OTHOCUTEIbHAS aTOMHAs Macca.

B3anMoCBsI3b MOHATHI «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHAS AaTOMHAS MacCay.

V3MeHeHune drcia MpOTOHOB B sIIPE aToMa — 00pa30BaHUE HOBBIX XUMUYECKUX JICMECHTOB.
V3MmeHeHne dYuclia HEHTPOHOB B sJpe aroma — oOpa3zoBaHue wu30TONnoB. CoOBpeMEHHOE
ONpeeICHUE TMOHATUS «XUMHUYECKUU 3JIeMEHT». M30TOmbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHUYECKOT0 dJIEMEHTA.

OnextpoHbl. CTpOCHUE IEKTPOHHBIX 000JI0YEK aTOMOB XMMHUYECKUX DJIEMEHTOB

No 1—20 mnepuommveckoit cucrembl JI. M. MenneneeBa. IloHsTHE O 3aBEpUICHHOM H
HE3aBEPILIEHHOM 3JIEKTPOHHOM CJI0€ (SHEPTeTUYECKOM YPOBHE).

[lepnonnueckas cucremMa xumudeckux aemeHtoB JI. M. MeHnaeneeBa M CTpoeHHUE aTOMOB:
(bU3HYECKUI CMBICH MOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMepa TPYIIIEI, HOMEpa MepHoa.
W3meHenune uncia 3JIeKTPOHOB Ha BHEIIHEM DJICKTPOHHOM YPOBHE aToMa XMMHUYECKOTO 3JIEMEHTA
— o00pa3oBaHHE TOJOXKHUTEIBHBIX W OTPULIATEIBHBIX HOHOB. VOHBI, 00pa3oBaHHBIC aTOMaMH
METaJUIOB M HeMeTa/u1oB. [IpuurHBl M3MEHEHHsI METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB B
Mepuoiax v rpyrax.

OO6pa3oBanue OMHApHBIX coequHeHni. [ToHsTne 00 MOoHHON cBsA3U. CXxemMbl 00pa30BaHUS MOHHOU
CBSI3H.

B3anmMopeiicTBiE aTOMOB XHMHYECKHX JJIEMEHTOB-HEMETAJUIOB MEXIYy co00ii — oOpa3oBaHHe
JIBYXaTOMHBIX ~MOJIEKYJI TPOCTHIX BemiecTB. KoBaJieHTHass HeENoJiIpHas XHUMHYECKash CBS3b.

DJEeKTPOHHBIE U CTPYKTYpHBIE (OPMYJIBI.

B3anmMopelicTBie aTOMOB XMMHUYECKHX 3JIE€MEHTOB-HEMETANIOB MEXIy co0oii — oOpa3oBaHue
OMHApHBIX COEIMHEHUH HEMETauIOB. OJEKTPOOTPULATEIbHOCTh. [IOHATHE O KOBAJEHTHOM
noJsipHoi cBsizu. CocraBieHne GOpMyII IO BJICHTHOCTH (MIMCTETICHU OKHCIICHHUS).
B3aumoneiictBue aTOMOB XMMHMYECKMX 3JIEMEHTOB-METAIJIOB MEXIy co00i — oOpa3oBaHHe
MCTANIMYCCKUX KPUCTAJIIIOB. ITonsTHE O METANINYECKOI CBSI3H.

JemoHcTpanuu. Mojenn aToMOB XMMHUYECKMX 3seMeHTOB. Ilepuonmueckas cucrema
xuMuueckux asemeHToB 1. Y. Meneneena.

ITpocreie BemecTBa (6 u)

[TonoxeHne METAIOB U HEMETAJUIOB B MEPUOAMYECKON CUCTEME XUMHUYECKUX 3iemeHToB 1. U.
MengeneeBa. BaxHeiiine mpocThie BEMIECTBA - METAJIBL: JKEJI€30, aTFOMUHUM, KAJIbIIMN, MAarHHi,
HaTpuil, kanuid. O0ure puznyeckre CBOMCTBAa METAJIIOB.

Bakneiimue npocTeie BELECTBa - HEMETaILIbl, 00pa30BaHHbIE aTOMAaMHUKHUCIOPO/a, BOAOPO/Ia,
azoTa, cepsl, Gocdopa, yriaepoaa.

CnocoOHOCTh aTOMOBXMMHYECKHUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKHUX MPOCTHIX BELECTB -
ITOTpONHsL. ATUTOTPOITHBIE MOAU(UKAIINH KUCIIopoaa, hocdopa u ojoBa. MeTamnndeckue u
HEMETaJUIMUYEeCKUE CBOMCTBA MPOCTHIX BemiecTB. OTHOCUTENBHOCTh JIEJICHUSI MPOCTHIXBEIIECTB
Ha MeTauibl 1 HemeTaiubl.[locTostHHas ABoragpo. KonnuectBo BemectBa. Monb. MosnsipHas
Macca. MosipHbIil 00beM ra3000pa3HbIX BemecTB. KpaTHble eIMHUIBI KOJTMYECTBa BEIIeCTBa —
MUJUTUMOJIb U KWJIOMOJIb, MUJIJTUMOJISIPHAS. U KUWJIOMOJISIPHASI MAacChl BEIIECTBA, MUILTTUMOJISIPHBIH
U KWJIOMOJISIpHBIA 00BEMBbI Ta3000pa3HbIX BemiecTB.PacyeTsl ¢ MCIONIb30BAaHUEM MOHSTHMA
«KOJTMYECTBO BEIECTBAY», «MOJIIPHAS Maccay, «MOJSPHBIH 00bEM ra3oB», «IIOCTOSHHAS
ABoraapoy.

PacuerHsble 3amaun:
1. Brruncnenne MOJISIpHOM MacChl BEMIECTB IO XUMHUECKUM (OpMYIIaM.

2. Pacuetsl ¢ nconp30BaHNEM TIOHITHI «KOJWYECTBO BEIIECTBAY, «MOJISIpHAS
Maccay, «MOJISIPHBIN 00beM ra3oB», «IOCTOsTHHasE ABOTaapoy.

CoennHeHHs XUMHYECKHX 3JIeMeHTOB (14 )

Crenenp okucnenus. OmnpeneneHne CTeNeH! OKHCIEHUS JIEMEHTOB M0 XuMH4ecKondopmye
coeaunenusi. Cocrapienue Gpopmysn OMHAPHBIX COENMHEHMH, OOIMKA croco0 MX Ha3bIBaHUS.
bunapHble coeTUHEHMS: OKCHIbI, XJIOPUBL, Cyabduasl u ap. CocraBieHue ux Gopmyi.



ITpencraBuTeny OKCHIOB: BOJA, YIJIEKUCIIBIN I'a3 MHETAIlIEHAs! U3BECTb.

[IpeacraBuTenu JeTy4ux BOJOPOAHBIX COEIMHEHHI:XJIOPOBOAOPOA U aMMHUaK.OCHOBaHUs, X
cocTaB M Ha3BaHus. PacTBopuMocTh OcHOBaHUil B Bozie. Tabiuiia pacTBOPUMOCTH THAPOKCHIIOB U
cosiei B Boze. [IpencraBurenu menoveil: TMAPOKCUIBIHATPUS, Kainus U Kainbuus. [lonsTue o
KAaueCTBEHHBIX peakuusax. Muaukaropsl.Mi3MeHeHne OKpackl  MHAMKATOPOB B LIECJIOYHOU
cpene.Kucnotel, ux cocraB u HazBanus. Knaccudukanus kucior. [IpencraButenu KUcioT:
CepHas, coJisHasg U a30THas. VI3MeHeHME OKpacKu HMHIUKATOPOB B KUCIOTHOH cpene.Conu
KaK NpPOW3BOJHBIE KHUCIOT U OCHOBaHUM. X cocTaB M Ha3BaHUA.

PactBopumocTs coneii B Boae. [lpeacraBurenu coneid: xjopupa HaTpus, kapboHaT u docdar
KaJIbLIMSL.

AMopdHBIe 1 KpUCTaNTNYeCKUE BemecTBa. MexXMOIeKyIsIpHbIE B3auMOICHCTBUS. THIIBI
KPUCTAJUIMYECKUX PELIETOK: NOHHAs, aTOMHAasi, MOJEKYJISIpHAsE U MeTajulndecKas. 3aBUCUMOCTb
CBOMCTB BEILLECTB OT TUIOBKPUCTAJUIMUECKUX PELIETOK.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBACOCTABA JUIs
BELIECTB MOJIEKYJISIPHOTO cTpoeHus.UncThle BemecTBa U cMmecu. lIpuMepsl XKUAKUX, TBEPAbIX U
ra3o00pa3HbIX CMeceH.

CaolicTBa UnCTBIX BelecTB U cMeceil. Mx coctaB. MaccoBas u 0o0beMHast JOJIMKOMIIOHEHTA CMECH.
MaccepacTBOPEHHOTO BEIIECTBA U MAcce pacTBopuTens. 3. Beluncienre MaccelpacTBOPSEMOro
BELIECTBA U PACTBOPUTENS, HEOOXOAUMBIX JJIsl IPUTOTOBJIEHUSIONPENETIEHHON Macchl pacTBopa
M3BECTHOM MacCOBOM J10JIE pacTBOPEHHOI'O BELIECTBA.

JemoncTpanuu. OOpa3ibl OKCHAOB, KHCIOT, OCHOBaHMM U cosiell. Mojenu KpUCTaJUIMYECKUX
pENIeTOK XJIOpUIa HaTpus, anmasa, okcuna yriuepoaa (IV). CriocoObl pa3aeneHus: CMecei.

JlabopaTopHble ONBITHI.
1. 3HAKOMCTBO C 00pa31iaMu BEIIECTB Pa3HbIX KJIACCOB.
2. Paznenenne cmecei.

H3menenus, npoucxoasimme ¢ Bemecrpamu (12 )

IloHsATHE SIBNEHMI KaK U3MEHEHUU, MMPOUCXOSIIMX C BEIIECTBAMU. SBIICHUS,CBSI3aHHBIE C
W3MEHEHUEM KPUCTAJUIMUECKOTO0 CTPOSHUS BEIIECTBA MPU MTOCTOSTHHOM €r0COCTaBe, (pru3nyeckue
aBieHus. u3znueckueb B XUMUN: JUCTUIUIIUSA, KPUCTATUTM3ALMUSA, BBITAPUBAHUE U BO3TOHKA
BEIIECTB, IIEHTpUyrUpoBaHue. IBICHNUs, CBI3aHHBIE C HI3MEHEHHEM COCTaBa BEIECTBA, -
XUMHUYECKHUE PEAKLIUU.

[Tpu3Haky u yclOBUSI TPOTEKaHUS XUMHUeCcKHX peakiuil. [lonstue 00 »K30- u
DHIOTEPMUYECKUX peakLMaX. Peakiiuy ropeHus Kak YaCTHBIN CIydal 9K30TEPMUYECKUX PEAKIIUH,
MIPOTEKAIOIIUX C BBIJIEJICHUEM CBETA.3aKOH COXPAaHEHHUs MaCChl BEIIECTB. XUMHUYECKUE
ypaBHEHHUA. 3HaUYeHUE UHIEKCOB U Kod(hduninenToB. CocTaBieHHe YpaBHEHUN XUMHUECKUX
peakuuii.PacyeTsl N0 XUMHUYECKUM ypaBHEHHSAM. PenieHre 3aa4y Ha HAXOKJICHUE KOJIUYECTBA
BEIIIECTBA, MACChI WM 00beMa MPOAYKTa PEaKIUH MO KOJIMYECTBY BEIIECTBA, MACCEe HINOObEMY
WCXOJHOTO BeNIecTBAa. PacdeTsl ¢ HMCHOJIB30BAHHUEM ITOHATHS <JIONIS», KOTIANCXOIHOE
BEILIECTBO JaHO B BUJIE PACTBOPA € 3aJaHHOW MacCOBOM J10JIEN pACTBOPEHHOIO BEIIECTBA UIIH
COAEPKUT OMPENCIICHHYIO N0JII0 puMeceil.Peakunu pasznoxkenus. [loHstue o ckopoctu
XuMuueckux peakuuil. Karanuzaropsl. @epMeHTHI.

Peaxmuu coenqunenus. Karanutnyeckue u HekataauTudeckue peakimu. O0paTuMpie HHEOOpaTUMBIC
peaKkuu.

Peakuuu 3amenieHus. DNEKTPOXUMUAYECKUN PAJT HAPSHKEHUH METAIIOB, €r0 UCIOJIb30BAHUE IS
MIPOTHO3UPOBAHUS BO3MOKHOCTH ITPOTEKAHUS PEAKLMI MEXKIY METAINIAMU U paCTBOPaMU KHCIIOT.
Peakuyu BoITECHEHUS OJJHUX METAIJIOB U3 PACTBOPOB UX COJIEN APYrUMHU MeTauiamu.Peakunmn
oOMeHa. Peakuuu HeWTpanuzanuu. YCIOBUS MPOTEKAHUS PEaKIMii oOMEHa BpacTBOpPAX JI0
KOHIIA. TUTTBI XUMHUUECKHUX peakiuii ( CBOMCTB BOABI. Peakiust pa3noKeHus - 3JIEKTPOTU3BOIBI.
Peakuuu coeauHeHHns - B3aUMOJICHCTBUC BOJBI C OKCHAAMU METAJJIOB MHEMETAJJIOB.
[TonsTHE «TUAPOKCUIB». Peakinu 3aMeneHns - B3auMOJEHCTBUE BOJIbI CIICIIOYHBIMU U
HIeTIOYHO3EMENbHBIMU MeTaiaMu. Peaknun oOMeHa (Ha MpUMeEperuapoiu3a cynbhuaa



QIIOMUHUS M KapOuIa KaJbIus).

PacueTHble 3aJa4uM. 1. BplunclicHHE O XUMHYECKHM YpaBHCHHUAM MACChl HJIM KOJMUYCCTBA
BE€IICCTBA II0 W3BECTHOM Macce WM KOJMYCCTBY BCHICCTBA OAHOI'O M3 BCTYIAOMIUX B PCaKIHUIO
BCIICCTB HUJIM MPOAYKTOB PCAKILIUU.

2. Brruncnenmne macchbl (KOJU4ecTBa BeUlecTBa, 00beMa) MPOAYKTa PEeaKIu, ecliu
M3BECTHA Macca UCXOHOIO BEIIECTBA, COJIEPKALIETO OMPEICTICHHYIO 00 IPUMECEH.
3. Brruuciienne mMacchl (KOJMYECTBA BEUIECTBA, 00beMa) MPOAYKTA PeaKkluu, eCliu

HN3BCCTHA Macca pacTBopa U MacCoBas A0Jid paCTBOPCHHOI'O BEIICCTBA.

JemouncTpanuu. [Ipumeps! pusndeckux sSBJICHUIA; a) IIaBlIeHue NapaduHa;

[Ipumepsl XMMHYECKUX SIBIICHUN: a) TopeHue MarHusi, ¢ocdopa; 0) B3aMMOJCUCTBUE COJISHOMN
KHCJIOTBI C MpPaMOpOM WJIM MeJioM; B) monydeHue ruapokcuna menu (II); r) pactBopenue
MOJYYEHHOTO THAPOKCHIA B KHCIOTax; 1) B3auMoneiictBue okcuaa meau (II) ¢ ceproit
KHCIIOTOM TIpM HarpeBaHUM; €) pAa3JIoKCHHE TepMaHTaHaTa KaJus, K) B3aHMOJCHCTBHE
pa30aBJICHHBIX KUCIIOT C METAJIAMH;

JlabopaTopHble ONBITHI:

3. CpaBHEHHE CKOPOCTH MCIIApPEHUs BOJABI M CHHPTA MO MCYC3HOBEHUIO MX Kallellb Ha
bunbTpoBaNIbHOM Oymare.

4. OxwucIieHue Me/IM B IJIAMEHHU CIIUPTOBKHU HITH TOPEIIKH.

S. IToMyTHEHHE U3BECTKOBOM BOJIBI OT BBIIBIXA€MOI'0 YIVIEKUCIIOTO ra3a.

6. [MoxydeHue yriaeKuciaoro ra3a B3auMoICHCTBUEM COJIbI M KUCIIOTHI.

1. 3ameriienue Meau B pactBope xsopuaa meau (1) sxenesom.

IpakTukym 1 «Ilpocreiinme onepanuu ¢ BemecTrBom» (3 1)

[TpaBuna TexHuKH 0€30MacCHOCTU MpU padoTe B XuMHuueckoMm kabunere. [Ipuemsl oOparienus c
nabopaTopHbIM 000pY/IOBaHUEM U HarpeBaTelbHbIMU NpuOOopamu. HabmtoaeHus 3a n3MEHEeHUIMH,
HNPOMCXOIAIIMMU C FOPSIIEH CBEUOH, U MX ONMUCaHKe (JOMAIITHUHI SKCIIEPUMEHT).

AHanu3 no4Bkl ¥ BOABI (TOMAIIHUHN 3KcTiepuMeHT ). [Ipu3Haku XMMHUYECKUX peaklni.

PacTrBopenne. PacTeopbl. CBONiCTBa PACTBOPOB 3JICKTPOJIUTOB.

OKHCJIUTEILHO-BOCCTAHOBUTEIbHBIE peakiuu (16 1)

PactBopenune kak ¢usnko-xumuueckuil nponecc. IloHsTHe o ruapatax W KpUCTAUIOTHApATax.
PactBopumocTs. KpuBble pacTBOPHMOCTHM Kak MOJEIb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPIBIX
BEILECTB OT TeMIeparypsl. HachlllEHHbIC, HEHACBIIIECHHBIE U IEPECHIIEHHBIE PACTBOPHI.
3HaueHue pacTBOPOB JI HMPHUPOJIBI CETBCKOTO X034HCTBA.

[TonsiTHE 00 37EKTPOTUTUYECKON AUCCOLUALMH. DIEKTPOIUTH U HEINEKTPOIUTHL. MeXxaHu3M
JUCCOLIMAIIMU AJIEKTPOJIUTOB C PA3JIIMYHBIM TUIIOM XMMHYECKO#l cBsi3u.CTeneHb
ANIEKTPOIUTUYECKOH qucconnanu. CUIbHbBIE U cl1a0ble 37eKTPOIUTH. OCHOBHBIE MTOJI0KEHHS
TEOPHH JIEKTPOIMTHYECKON Trucconuanuu. FloHHbIe ypaBHEHUs peakyii. Y CJI0BUS NPOTEKaHUS
peaknuyu oOMeHa MEXTy AJIEKTPOIUTAMH JOKOHIA B CBETE MOHHBIX MPECTaBICHUN.
Knaccugukanys noHOB U UX CBOMCTBA.

Kucnotsl, ux knaccupukanus. Jlucconmanus KHCIOT M HMX CBOMCTBAa B CBET€ TEOPUHU
ANEKTPOJUTUYECKON Jucconuanuu. MOoJIeKyaspHble M HOHHBIE YPAaBHEHHs PEaKIUN KHCIIOT.
B3aumoneicTBue KHCIOT € METAUIAMU. OJIEKTPOXMMUYECKUH DSl HANPSHKEHUM METaJlIoB.
B3auMozeiicTBue KHUCIOT C OKCHJIAaMU METaUIOB. B3ammoneicTBHe KHCIOT ¢ OCHOBAHMSMU -
peakims HeWTpanu3anud. B3aumonelcTBHe KHCIOT ¢ coiisMH. Vcronb3oBaHue TaOIUIIBI
PacTBOPUMOCTH JJIs1 XapAKTEPUCTUKU XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kinaccupuramnus. {uccommarus OCHOBaHUN W WX CBOMCTBA B CBETETCOPHUH
NEKTPOIUTUYECKON Jucconuanuu. B3anMoaencTeue OCHOBaHUM C KUCIOTAMU,KACIOTHBIMU
OKcHAaMU U cosisiMH. Mcronb3oBaHue TaOJIUIbI paCTBOPUMOCTH JIISIXapAaKTEPUCTUK XUMUUECKUX



CBOMCTB OCHOBaHMM. Pa3nojkeHne HepacTBOPUMBIXOCHOBAHUM TP HarpeBaHUU.Coiu, Ux
KJ1accu(puKamms ¥ JUCCOMMAIINS PA3IMYHBIX TUIIOB cojieii. CBOMCTBA COJICH BCBETE TEOPUH
EKTPOJIUTUYECKON AUcconranyy. B3anmMoaencTerue coaei ¢ MeTajljlaMu, yCIIOBUSL IIPOTEKAHUS
3TUX peakiuid. B3aumoaeicTBue conel ¢ KUCI0TaMu,0CHOBAaHUAMM U coJisiMu. Mcnonib3oBanue
TaOJIHUIIBI PACTBOPUMOCTH JJIAXAPAKTEPUCTUKH XUMUYECKUX CBOMCTB couieil. O0o0mmenune
CBEJICHWH 00 OKCHIaX, WX KIacCU(MUKAIMU U XUMHUYECKUX CBOMCTBaXx.

['eneTnyeckue pssibl METAJIOB U HeMETa/UIOB. ['eHeTHueckas CBA3b MEXIY Kiaccamu
HEOPraHWYECKUX BELIECTB.

OKHCIUTENbHO-BOCCTAaHOBUTENbHBIEC peakiii. OKUCIUTENIb BOCCTAHOBUTENb,0KUCIICHUE U
BOCCTaHOBJICHHE. Peakiiy HOHHOTO 0OMEHA U OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC PEaKIIUU.
CocraBiieHru€e ypaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO
OajaHca.

CBolicTBa MPOCTHIX BEIIECTB - METAIJIOB M HEMETANIOB, KUCIOT U COJIEH B CBETE
MIPEACTABICHUI 00 OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX.

JemoncTpamuu. B3anmo ieiicTBre IIMHKA ¢ CEPOi, COISIHON KucioToi, xyopuaom meau (11).
l'openne marnusa. BzaumopeicTBuEe XJIOpPHOM W CEPOBOJAOPOIHON BOJIBI.

JlabopaTopHble ONBITHI:

8. Peakiuu, XapakTepHbIe IS pACTBOPOB KUCIIOT (COJISTHOM MITH CEPHOR ).

Q. Peaxkinu, xapakTepHbIe [Isi PACTBOPOB IIEI0YCH (THAPOKCHIOB HATPHUS WM KaJIHs).

10. [TonyueHre ¥ CBOMCTBA HEPACTBOPMMOIO OCHOBAHHMS, HAPUMEP THIPOKCHIA MEIU
(II). 11. Peakiuu, XapakTepHbIe JIJIs paCTBOPOB coJieit (Hampumep, 1 xaopuaa meau (11)).

12. Peakiuu, XapakTepHbI€ ISl OCHOBHBIX OKCHIOB (Harmpumep, JJIsl OKCH/Ia KaJIbITUs).

13. Peaxkiuu, xapakTepHbIe 11 KHCIIOTHBIX OKCHUIOB (HAIIpUMep, /IS YIJIEKHUCIIOro rasa).

IMpakTukym 2 «CBoiicTBa PacTBOPOB 3JIEKTPOJIUTOBY (4 1)

HonHBbIE peakuu.
VYcnoBUs TeUEHUSI XUMAYECKUX PEAKLUN MEXITY pacTBOPaMU 3JIEKTPOIUTOB /10 KoHIa.CBOKCTBA
KHCJIOT, OCHOBAHUM , OKCHUJIOB M COJICH.

Pemienue SKCIICPUMCHTAJIbHBIX 3a/1a4.

6. YueOHO-TEeMAaTHYECKHI IJIaH

HasBanue ri1aBbl KonnuectBo yacos
1 Beenenue 4
2 ATOMBI XUMHYECKUX DIIEMEHTOB 9
3 [IpocTslie BeniecTBa 6
4 CoequHeHNsT XUMHUYECKUX DIIEMEHTOB 14
5 N3menenns, mpoucxoasinye ¢ BemecTBaMu 12
6 [Tpaktukym 1 «I[Ipocreiinue onepamnuu ¢ BEIIECTBOM» 3
7 PactBopenue. PactBopsl. Peakiiun nonHorooOMeHa u 16
OKHUCJIUTETHFHO-BOCCTAHOBUTEIILHBIC PEAKIIHH

8 [IpakTukym 2 «CBOICTBa paCTBOPOB IEKTPOITUTOBY 4

Hroro 68

9 kaace

Beenenne (5 4)



XapakTepucTuka >JEMEHTa MO €ro IMOJOXKEHUIO B TEPUOAMYECKON CHCTEME XUMHUYECKHUX
sneMeHToB JI. 1. MenneneeBa. CBOMCTBAa OKCHIOB, KUCIOT, OCHOBAHUI M COJIEH B CBETE TEOPUH
ANEKTPOJIUTUYECKON JTUCCOIMAIMM M TIPOLIECCOB OKHUCIICHHSI- BOCCTAHOBIIEHUA. | eHeTnueckue
PAIBI METAJIJIA M HEMETaJLIA.

[TonsiTrie 0 MepeXxoaHBIX deMeHTax. AMPOTepHOCTh. [ 'eHeTHYEeCKHil psiT IEPEX0THOTO PIEMEHTA.
[lepuonuueckuii 3aKOH M MIEPUOAMYECKAsl cucTeMa XumMudeckux anementoB J[. M. MenneneeBa B
CBETE YUYEHHS O CTpOeHUH aToMa. VX 3HaueHue.

Ynpaxuenus:

1. JlaBaTh XapakTEpUCTUKY XMMHUYECKOIO 3JIEMEHTA I10 IOJIOKEHHUE DJIEMEHTA B

IIEPUOIUYECKON CHUCTEME XUMHUUIeCKuX demeHToB J[.M. Menneneesa.

2. JlaBaTh XapaKTEpUCTUKY 3JIEMEHTA 110 KUCIIOTHO-OCHOBHBIM CBOHCTBaM

00pa3yeMbIX UM COEIMHEHU.

3. KnaccupunupoBaTh XMMHYECKHE PEAKIMK 110 pa3IMYHBIM IIpU3HAKAM
Metasiabl (17 1)

[TonoskeHnEe METaUIOB B MEPUOANYECKON CUCTEME XMMHUYeCKHUX 3iemeHToB JI. 1. Menpneneesa.
Mertammdeckas KpUCTAJUIMYECKass peIIeTKa W MeTajulndeckas XuUMHuYecKas cCBsi3b. OOmue
¢u3nueckue cpoiicTBa MeTayuioB. CIulaBbl, UX CBOWCTBAa M 3HAYeHHE. XMMHUYECKHE CBOWMCTBA
METAJIJIOB KaK BOCCTAHOBUTENEH. DJIEKTPOXUMHUYECKHM psAJ HaNpsHKEHUH METauloB U €ro
UCIIOJIb30BAaHUE Ul XAPAKTEPUCTUKU XHMHYECKHUX CBOMCTB KOHKpPETHbIX MeTauioB. CriocoObl
MOJIyUYEHUSI METAJUIOB: MHUPO-, TUAPO- U 3JeKTpoMeTanyprus. Koppo3us meTannoB U crnocoObl
OOpBLOBI C HEH.

OO6mas xapakTEepUCTHKA IMEJIOYHBIX MeTaniaoB. Meramisl B npupoae. O0mue cnocoObl ux
nonydeHus. Ctpoenue atomoB. lllenounble MeTaibl — IPOCTbIE BEIIECTBAa, UX (U3NYECKUE U
XUMUYECKHE CBOWCTBA. BaxkHeNIMEe COCIMHEHHUs IIEIOYHbIX METAINIOB — OKCHJIbI, TUIPOKCUIBI
U coiu (XJIOpHUabl, KapOOHaThI, Cyab(haTbl, HUTPAThl), UX CBOICTBa M MPUMEHEHHE B HApOJHOM
xo3siicte. Kanuiinele ynoopeHus.

Ob6mas xapakTepuUcTUKa 3JeMeHTOB riaaBHoW moarpynnsl |l rpynnei. Crpoenue
atoMoB. lllenouHo3emenbHbIE METaIbl — MPOCTBIE BELIECTBA, MX (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. BakHelne coequHEHUS LIENOYHO3EMEIbHBIX METAIIOB — OKCHJBI, TUAPOKCUABI U
conu (XJopuabl, KapOOHAThHI, HUTPAThI, Cynb(aTsl U (ocdaThl), UX CBOMCTBA U NMPUMEHEHUE B
HapOJHOM XO351CTBE.

Amomunui. CrtpoeHue atoma, (QU3MUECKHE M XMMHYECKUE CBOMCTBA MPOCTOTO BEIECTBA.
CoenvHeHUs allOMMHMSI — OKCHJ U TUAPOKCUT, UX aMpOTepHbIH XapakTep. Baxkueimue conu
anmomuHus. [IpuMeHenne aatoMUHUS U €r0 COEAMHEHN.

Keneszo. Crpoenne aroma, (u3MUECKHME W XHMHUYECKHE CBOMCTBA IPOCTOTO BEIECTBA.
I'eneTnueckue psiabl Fe?* u Fe*'. KauecrBenmsie peakuuu Ha Fe?* u Fe**. Baxneitume comu
xKenes3a. 3HaueHUe JKeJe3a, ero COeAMHEHNH U CIIaBOB B IIPUPOJIE U HAPOJHOM XO3HCTBE.
JemoncTpanuu. OOpa3ipl IIETOYHBIX M IIEJIOYHO3EMENIbHBIX MeTauioB. OOpaslbl CIIJIaBOB.
BzaumopeiictBue HaTpus, JUTHS W KaJIbLUsA C BOJOM. B3aummopaeicTBUe HATpus U MarHus ¢
KuciopozoM. BzaumopelictBue merauioB ¢ HemeTamuiamu. [lomyuenne ruapokcunos xeresa (1)
u (I11).

Yunpaxaenus:

1. JlaBaTb ~ XapakTEepUCTUKY  XHUMHUYECKHUX  AJIEMEHTOB-METaUIOB  (IIETOYHBIX
METAJIJIOB, MarHusl, KaJabplus, alFOMUHNS, JKeJle3a) M0 UX MOoJIoKEeHUIo B Ilepuoanueckoii cucteme
xuMuueckux 3yeMeHToB 1. 1. MenneneeBa. 2.Ha3plBaTh COEAMHEHUS METAIUIOB M COCTABIIATH UX
dopmynbl o HazBaHHio. 3 OmMchIBaTh OOIIME XMMHUYECKHE CBOWMCTBA METAIOB C MOMOILBIO
pycckoro s3bplka M sA3blka XUMHH. 4.COCTaBIISITh MOJIEKYJSIPDHBIE YpaBHEHUS PEAKLUU,
XapaKTEpU3YIOIINX XUMHUYECKHE CBOMCTBA METAJUIOB U MX COECIMHEHUH, a TaKXe DJIEKTPOHHBIE
YpaBHEHUS MTPOLIECCOB OKUCIICHHSI- BOCCTAHOBIICHHSI.

IpakTukym 1 «CBoiicTBa METAJUIOB M HX COeHHEHU» (4 1)



[Tpaktuyeckas padora Nel OcyiecTBIeHHE HENOYKH XUMHUECKUX IpeBpameHuil IpakTiuueckas
pabota Ne 2 [Tonyuenue u cBoicTBa coeqrHeHU MeTaiuioB [Ipaktudeckas padora Ne 3
OKCHEpUMEHTAJIbHBIE 33[]a4l 10 PACHO3HABAaHUIO MIIOIYYEHMIO BELECTB

Hemeramnsi (17 )
Bonopona, dusznueckue u XuMU4ecKue CBOKWCTBA BOJOPO/IA, €ro MOJIydeHHEe U IPUMEHEHHE.

Kucnopona, ¢pusnueckne 1 XMuMHUUECKUE CBOMCTBA, €r0 MOJIyYeHHE U TPUMEHEHHE.
Bona u ee cBoiictBa. PacTBopuMOCTh BeliecTB B BoJE. KpyroBopoT BoAb!I B IpUpoOIE.

["anorensl. XnopoBonopod. CossiHask KUCIOTA U €€ COJH.

Cepa. CsoiictBa u npumenenue. Oxkcunpl ceprl (VI), ux nosyueHue, cBOCTBa U IPHUMEHEHUE.
CepoBoniopoiHas ¥ cepHUcTast KUCI0Thl. CepHas KMCIOTa U €€ COJM, UX NPUMEHEHHE B HApOJIHOM
x03s11icTBe. OKUCINTENbHbBIE CBONCTBA CEPHOM KUCIIOTHI.

A3zot. CrpoeHue aromMa U MOJEKYJbl, CBOMCTBA IPOCTOrO BEIIECTBA. AMMHAK, CTPOEHHE,
CBOICTBa, NOJy4YeHHe U mnpumeHeHue. Colu aMMOHHUS, UX CBOWCTBA M mpuMeHeHHe. OKCHIbI
aszora (II) u (IV). AzoTHas kuciora, ee CBoCTBa U MpuMeHeHue. KpyroBopor asora.

®ochop. CrpoeHue aTomMa, AIOTPONHs, CBOWCTBA Oemoro W KpacHoro d¢ocdopa, ux
npumeHenne. OcHOBHbIE coenuHeHus: okcua pochopa (V), oprodochopnas kuciora u GpochaTsl.
Yranepon. CrpoeHue aToma, aJuIOTPOIINS, CBOMCTBA AJUIOTPOIHBIX MOJU(PHUKAINN, TPUMEHEHHE.
Oxkcuppt yraepona (1) u (IV), ux cBoiictBa u npumeHeHue. KauecTBeHHas peakuusi Ha
yIIIeKHCTbIi Ta3. KapOoHaThl: KalbuT, COJla, MOTAIl, MX 3HAYCHHUE B IPUPOC U KU3HU YEITOBEKa.
KayectBenHas peakuus Ha kapOoHaT-uoH. KpyroBopot yriepona.

Kpemuuii. CtpoeHue aroma, KpUCTAJUIMUECKUNA KPEMHMIM, €ro CBOMCTBA U IpuMeHeHue. OKcusa
kpemuus (1V), ero npupoansie pasnoBuaHocTr. Crunkatbl. CTEKIIO.

Jemoncrpanuu. O6pa3iisl raJJOTeHOB — MPOCTHIX BEIIECTB. B3anmoaelcTBre cepbl ¢ MeTaiaMu
U KUCIIOpOJIoM. B3aumoneiicTBue KOHLIEHTPUPOBAaHHON a30THOMKUCIOTHI ¢ Meabto. [loromenue
yIJIeM PacTBOPEHHBIX BEIIECTB MM Ta30B. OOpas3ipl MPUPOAHBIX COCIMHEHUH XJIOpa, CEephl,
docopa, yrnepona, kpemHus. OOpas3ibpl BaXXHEHIIMX s HAPOJHOIO XO34HCTBa CyJb(paToB,
HUTPATOB, KapOOHATOB, GocaToB. OOpa3Ilbl CTEKIIA, KEPAMUKH, [IEMEHTA.

YnpaxHenusi. 1.J[aBaTh XapaKTepUCTUKY XMMHUYECKMX 3JEMEHTOB-HEMETAUIOB 1O HX
noJsio’keHuto B [lepuoanueckoit cucteme xumuueckux annemenTos J[. . Menneneesa. 2. Ha3piBath
COEJMHEHHUS] HEMETAIJIOB M COCTaBJIATh MX (opMyinbl No Ha3zBaHuio. 3 OmnwuchiBaTh o00LIHE
XMMHYECKHE CBOMCTBA HEMETAIOB C MOMOIIBIO PYCCKOTO sI3bIKA U si3bIKa XUMHH. 4.COCTaBISATH
MOJIEKYJISIpHBIE YpaBHEHUS peakluil, XapaKTepU3YIOLUIMX XUMUYECKHE CBOMCTBA HEMETAJUIOB U UX
COCZIMHEHUH, a TaKKe DJIEKTPOHHBIE YPaBHEHHSI IPOIIECCOB OKHCIICHUS-BOCCTAaHOBJICHHSI.

IpakTukym 2 «CBoiicTBa coequHeHHIT HeMeTaN10B» (5 )

[Tpaktunyeckas pabora Ne4 DkcrnepuMeHTanbHbIE 337auu 1o TeMe «[loarpynmakuciopoa»
[TpakTtuyeckas padora Ne 5 DkcnepuMeHTanbHbIe 3a7a4uk 110 TeMe «lloarpymnmneia3ora u yriepoaa»

[Tpaktuyeckas padorta Ne 6 [Tonyuenue, cobupanue 1 pacro3HaBaHHe ra30B

Kparkue cBeaeHusi 06 opranudeckux coexuHenusx (15 )

IIpeamer opranmyeckoil xumuu. OpraHuyeckhe COEIUHEHHS, OCOOEHHOCTH WX CTPOEHUS H
CBOMCTB M IPUYHUHBI MHOT000pa3usi.

YraeBoaopoasl. YIiieBOJOpPObl B MPUPOJE: MPUPOTHBIA M MOMYTHBIM He(TSIHOM ra3sl, HEPTE.
Metan u 93TaH, XHUMHYECKOE CTPOECHHUE MOJIEKYJ, CBOWCTBA (TOpEHHUE, pa3IOkKEHHE).
JernapupoBanue 3TaHa B 3TwieH. CoCcTaB M CTPOEHUE MOJIEKYNbl JTHIEHA. J[BOWHas CBS3b.
ITonsTie o PE€aKknun MOoJMMEpU3aAlUu. HOJ’II/IBTI/IJ'IGH, €T0 NPUMCHCHHC. KauecTBennas pe€aKkuusi Ha
JBOMHYIO CBSI3b. ALIETWJIEH, COCTaB U CTPOCHHUE MOJIEKYJIbI, €0 MPUMEHEHUE. ApOMaTHYECKUE
yriieBoa0poAsl. beHnsour.

Kucaopoaconepxamme opraHnyeckue BellecTBa. JTUIOBBI CIHMPT, MHOIOATOMHBIE CIMPTHI
Ha mpuMepe ruuepuHa. KauecTBeHHblE peaklMM Ha MHOIOATOMHbIE CHHUPTHL. OKucIEHUE
STUJIOBOTO CIUPTAa B YKCYCHYIO KHcHoTy. [IpenenbHble OJHOOCHOBHBIE KapOOHOBBIE KHCIOTHI.



XKupsr. [Tonsarue 06 yrieBoaax.

A3oTcoaepakalye OpraHu4eckre BellecTBa. AMHUHOKHMCIOTBI Kak MPOU3BOIHbIE KapOOHOBBIX
KHCJIOT. besky — BaXKHEHIIME BEIeCTBa JKUBOW IIPUPOJIBI.

JemoHcTpanuu. Mozenu MoJIeKysl MeTaHa M JpyruX OopraHndeckux peuecTB. OGeclBedrBaHUE
HETpeIeIbHBIMI COSAMHEHUSIMH OpOMHOW BOJIBI M pacTBOpa IMepMaHraHata kKamus. [opeHue
cnupra. KadecTBeHHbIE peakUMUM Ha MHOIOaTOMHBIE CIHPTHI, Kpaxmai, Oenku. Peakuus
«cepedpsIHOro 3epKajia» ¢ IIoKo30i. JleHarypanus Oenka.

Ynpa:xknenusi. 1. CpaBHEHHME CTPOEHMsSI M CBOMCTB YIJIEBOJOPOIOB, KHUCIOPOJCOJEPKAIINX
OpPraHUYECKUX BEILECTB, BA)KHEHIINX IIPUPOJHBIX COCIUHEHUN.

O06001IeHe 3HAHU 0 XUMHUH 32 KYPC OCHOBHOM IIKOJIBL. (5 4)

Ilepnonnueckuil 3axkoH u Ilepuonnueckas cucreMa xuMudeckux sieMeHToB [[. M. Menneneesa.
@dusnueckuil CMBICT MOPSAAKOBOIO HOMEpa 3JIEMEHTa, HOMEpPOB IEpHoAa M TIPYIIbI.
3aKOHOMEPHOCTH M3MEHEHUS CBOMICTB 3JIEMEHTOB M MX COEIMHEHUH B NEpHOJax U rpylmnax B
CBETE MPEJCTaBIECHUI O CTPOEHUM aTOMOB DJJIEMEHTOB. 3HAUY€HUE MEPUOJUYECKOI0 3aKOHA.
Bunpl xumuueckux CBs3eM M THUIBI KPUCTAUIMUECKHUX pEIIETOK. B3auMocBs3b CTpOeHHS U
cBoiicTB BemecTB. Kiaccudukanus XMMUYECKUX peakUuil Mo pa3audHbIM npusHakam. CKOpoCTb
XUMHUYECKMX peakuuid U (paxkTopsl, BiusomMe Ha Hee. OOpaTUMOCTh XMMHUYECKUX DPEAKIHUN U
croco0bl CMELIeHUs XMMUYECKOoro paBHoOBecus. IIpocTble M ciokHble BeliecTBa. MeTamasl U
HeMeTa/Ulbl. ['eHeTuueckue psiibl MeTala, HeMeTalla M IepexoaHoro meramwia. OKcuabl U
THJIPOKCUIBl  (OCHOBaHUS, KHUCIOTHI, aM(oOTepHble TUAPOKCHIBI), comu. Mx cocras,
KIaccupukanuss W 0oOmMe XHUMHYECKHE CBOMCTBA B CBET€ TEOPUU DIIEKTPOIUTHICCKOU
JMCCOLIMALIUY.

Y4eOHO-TeMaTH4YeCKHUH IJIaH

Ne Ha3Banmue riasbi KoanyecTBo yacos
1 |BBenenue 9)
MeTanbl 17
3  [[paktukym 1 «CBOHCTBa METAJUIOB M MX COEIMHEHHIN 4
4 Hemerasmibl 17
5 [[Ipaktukym 2 «CBOWCTBa COCTUHEHUN 5
HEMETAIIIIOB)
6 |Oprannueckue BemecTBa 15
7 |O0o0O01IeHNe 3HAHUN 110 XUMHUH 32 KypC OCHOBHOM IIKOJIBI. 3)
[TonroroBka k rocyaapcTBeHHoI ntoroBoiarrectanuu (I MA)

7.0nucanue yueOHO-MeTOAMYECKOr0 M MaTepHaJIbHO-TEXHHYECKOroodecne4eHust
o0pa3oBaTe/IbHOIO MpoLecca

YueOHUKM:

1. Iadpuensia O. C. Xumus. 8 kiacce: yued. ans o0meodpa3oBaT. yupexaeHui /
O. C.T'abpuensn.-M.: Ipoda, 2017.
2. Iaopuensu O. C. Xumus. 9 xiacc: yued. s 00meodpa3oBar. yapexacHuii /



O. C.T'abpuensn.-M.: Ipoda, 2017.
JlononmHUTENbHAS TUTEPATypa U SIEKTPOHHBIE MeToauueckue nocodus: 1.I'abpuensu O. C.

Xumus. 8 —9 kmaccel: Mmeroaundeckoe mocooue / O. C.I'abpuensn, A. B. Kymiosa. - M.
Hpoda, 2015.

2. I'abpuensu O. C. Xumwust. 8 kiacc: HacronbHas kuura is yumrens / O. C.
["abpuensn, H. I1. Bockoboitaukosa, A. B. Slurykosa. - M.: Ipoda, 2015.

3. Iabpuensa O. C. Xumus. 9 kiacc: HactonbHas kuura it yuumrens / O. C.
I"a6puensn, H. I1. BockoboiinukoBa, A. B. Smykosa. - M.: JIpoda, 2016.

4, INabpuensu O. C. Xumust. 8 ki1acc: KOHTPOJIbHBIC M IPOBepouHbie padoTsl / O.
C. I'abpuensn [u ap.]. M.: poda, 2014.

S. INabpuensu O. C. Xumus. 9 kinacc: KOHTPOJIbHBIC M TPOBepouHbie padoThl / O.
C. I'abpuensn [u ap.]. M.: poda, 2015.

6. la6puwensu O. C. Xumusa. 8 -9 «xjaccel: XuUMHUS B TecTax,
8. INabpuensu O. C. Xumus. 8 kiacc: 31ekTpoH. mysbremu. npui. / M.: JIpoda,
2012.

9. Ia6puensia O. C. Xumus. 9 kimacc: 37ekTpoH. Mynbremu. npui. / M.: lpoda,
2013

HNuTtepHeT — pecypcbl AJ1s1 y4alIMXCS:

1. http://www.alhimik.ru - monesnsie coBeTbl, 3)PEKTHBIC ONBITHI, XUMHUYCCKHIE
HOBOCTH, BUPTYaJIbHbIN

pPEneTUuTop.

3a/1ayax,yIj

http://schoolbase.ru/articles/items/ximiya - Bcepoccuiickuii IKOIBHBINA MOPTAICO CCHUIKAMU Ha

06paSOBaTeJ'IBHBI€ CalTBI IO XMMHH.

2. http://c-books.narod.ru - aurepaTypa Mo XUMHUH.

3. http://www.hemi.nsu.ru/ - uatepaeT-yueOHUK «OCHOBBI XUMHUI

4, https://resh.edu.ru/ - Poccuiickas 5neKTpOHHAs MIKOJA

S. www.periodictable.ru - CcOOpHMK  craTei O XHMHYECKHX
3IIEMEHTAX, WIUTFOCTPUPOBAHHBIH

IKCIIEPUMEHTAMH.

6. http://him.1september.ru/ -xypaan «XuMus B mKoIE»

1. http://www.hij.ru/ -xxypaan «XuMus 1 KU3Hb»

8. http://chemistry-chemists.com/index.html - snekTpoHHBIH KypHANT «XUMUKHA U

XUMHSD.

https://teacher.examer.ru/app/chem/tests/d5c5¢c - oGpazoBarenbHas mathpopma «IK3amep

Oo6opynoBanue

Komnexknuu: pa3gaToOYHBI MaTepHall: AJIIOMUHHNA, BOJIOKHA, KaMEHHBIM yrojb, Kay4dyk,
METaJIJIbl, MUHEPAJIbl M TOPHBIE IOPOJBI — CBHIPBE UIsI XUMUYECKOW NPOMBIIUIEHHOCTH,
Ha0Op XUMUYECKUX DJIEMEHTOB, HE(Th U MPOJIYKTHI €€ MepepadOTKH, MIACTMACCHI, CTEKIIO U
U3JIENNSI U3 CTEKJIA, TOIIMBO, YYI'YH UCTallb, IIIKajla TBEPAOCTH.

PeaktuBbl, Habopsl Moxenu JlemoHcTpaunoHHble: KOMIIEKT KpUCTAIIIMYECKUX PpEHIETOK;
HabGop Moperneit aTOMOB Uil COCTaBJIEHUS MOAEJed MOJEKyla co crepkHsmu; Habop s

cocTaBieHus: o0BEMHBIX Mojenel; [lepuomnyeckas cucrema XWUMHYECKUX 3JieMEeHTOB [l.

Menaeneesa; PacTBOpuMOCTb COJIEH, KUCIIOT, OCHOBAaHHM B BOJIE;
[TpuGopsl, HaOOphl MOCYIbl MU JAOOPATOPHBIX NPUHAMIEKHOCTEH I XUMHUYECKOTO
AKCIIEPUMEHTA

Cronuk noabéMuslif; LlTatuB ans npodupok; [lltatus mMeTanmndeckwii,

8. IlmaHupyemble pe3yabTaThl H3y4YeHHUs Kypca XMMHH B OCHOBHOIi 1IKOJ1€

.
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B pesynbTare n3ydeHHss XUMUHM YIYCHHK OCHOBHOM IITKOJIBI:

-Hay‘-II/ITCSI OCO3HAaBaTh O6’b€KTI/IBHy10 3HAYNMOCTHh OCHOB XHMH‘-IGCKOﬁ HayKI/I KakK O6J'IaCTI/I
COBPEMEHHOI0 €CTECTBO3HAHUS, KOMIIOHEHTa OOMEeH KyJabTyphl W IPAKTHYECKOMN
eI TENLHOCTH

YeJIOBEKa B YCIIOBUSAX BO3PACTAIOMICH «XMMH3AIUN» MHOTHX Chep JKU3HH COBPEMEHHOI'O
o0I11eCTBa;

OBJIAJICCT CHCTEMON XMMHYCCKHUX 3HAHWUN — TOHSATHUSMH, 3aKOHAMH, TCOPUSAMHU U SA3BIKOM
HayKH, WMCIOIIMMH BaXHOE O00IIe00pa3oBarebHOe W II03HABaTEIbHOE 3HAYCHUE,
€CTECTBCHHOHAYYHBIMH METOJAMH HCCJICJIOBAHUS BEIICCTB W XHUMHUYCCKHUX SBJICHUH,
CBCACHUAMU 110 HCTOpI/II/I CTAHOBJICHUS XUMHHU KAK HayKI/I,

MOJIYYUT TPEACTABICHUE O CIOXHOM KOMIUIEKCE OTHOIICHHUW B CHCTEMaX «4YelIOBEK —
BEIIICCTBO» M «BEUIECTBO — MaTepual — MPaKTUYECKasi ACSITEIbHOCTH», O POJU HAYKH B
CO3JaHUH HOBBIX MaTepI/IaJIOB N NCTOYHHUKOB 3HepI‘I/II/I;

- OCHOBBI XUMHYECKOM I'PaMOTHOCTH KaK OCHOBBI aHAJIM3a W TUIAHUPOBAHHS YKOJIOTHUSCKU
0€30I1aCHOTO TIOBEICHUS B IIEIISIX COCPEIKEHUS 37I0POBBS M OKPY)KAOIICH CPEIIbI.

B nponecce n3y4CHusd XuMuu y‘IaIlIPIfI(JH OCHOBHOM IIIKOJIBI:
- y6€IH/ITC$I B TOM, 4YTO B OCHOBC MHOI'MX SIBIICHUH >XUBOM M HEXKHBOH IprUpoabI JICKAT
XUMHUYCCKHC IMPCBPAILICHNA HCOPIraHUYCCKUX U OPIraHUYCCKUX BCHICCTB,

- er'Iy6I/IT NpeaACTaBJICHHUC O MATCPHUAJIbHOM CAUMHCTBC MHUPA,

- OBJIAJICET YMEHUSMH YCTAaHABIMBATH CBSI3U MEXIY peajbHO HAOIIOAACMBIMU
XAMHYECKHUMH SIBJICHUSIMA W TPOLECCAMH, MPOTEKAIOIMMU B MHUKPOMHUpPE AaTOMOB M
MOJIEKYJ; OOBSICHATh MHPUYMHBI MHOTOOOpa3usi BEIIECTB, 3aBUCUMOCTb HX CBOMCTB OT
COCTaBa U CTPOEHHUS, a TAKKEe 00YCIOBICHHOCTh MPUMEHEHHS BEIIECTB OCOOCHHOCTSMU HUX
CBOICTB; aHAJIM3UPOBATh U OOBEKTUBHO OICHUBATH YKU3HEHHBIC CHUTYaI[UH, CBS3aHHBIE C
XHMHECH;

- nprOOPETET HAaBBIKK 0€301acCHOT0 OOpaIeH!s C BEIIECTBAMH, UCIIOIb3YEMbIMH B
MIOBCEIHEBHOM JKU3HM.

I/I3y‘{eHI/IC XUMHUHU TPEAOCTABUT YUCHUKY BO3MOKHOCTD!:

- pa3BUBaThb U COBEPLICHCTBOBaTb WHAMBHYyalbHblE CHOCOOHOCTH; HMHTEpEC K
MUPY BEIIECTB U

UX TpeBpalleHud; oOuieydeOHble HHTEIUIEKTYaJlbHble YMEHHMsSI  CHOCOOCTBYIOIIME
IPUOOPETEHUIO OIbITA TBOPUYECKOM M IMOMCKOBOM J€ATEIbHOCTH, B YAaCTHOCTU YMEHUS
CpaBHUBAaTh U KJacCU(PUUUPOBaTh OOBEKTHI, BBIABIATH MPUUMHHO- CIIEICTBEHHBIE CBS3H,
bopMynupoBaTh TUNOTE3bl U MPOBEPATH UX B XOJE SKCIEPUMEHTAa, ApryMEHTHpPOBATh
BBIBO/IbI, OTCTaNBATh CBOC MHEHHE, UCIIOJb3Ysl IIPU ITOM aJ€KBAaTHBIE JOKA3aTENIbCTBA;

- MpUOOpeTaTh HaBBIKM PabOTHl C Pa3IMYHBIMU HCTOYHHKAMU HHQOpPMAIUH I10
XUMHUH (CTIOBapH,

CIPAaBOYHHUKH, XpecToMaTHH, VHTepHEeT U Jp.), a TakKe yMEeHHE OOBEKTHBHO OLIEHMBATH
MH(OPMALIMIO O BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUYECKOM IPUMEHEHHH;

- COBEpPUICHCTBOBATh YMEHHMS IUIAHUPOBATh M PALMOHAIBHO OPraHU30BbIBAThH
y4eOHOIO3HABATEIIbHYIO  JEATEIHbHOCTh, MPUMEHSATH TIOJYYCHHBIC 3HAHWS B HOBOU
CUTYallNH;

- npuoOpeTaTh HaBBIKM CaMOOOpA30BaHMS U MPAKTHYECKOTO COTPYAHUYECTBA MPHU
OpraHu3aIuu

YU BBIIOJHEHUH XUMHYECKOIO OKCIEPUMEHTA, IPOBEICHUM M 3aIUTE YYEHUUYECKUX
MIPOEKTOB 1O

WCCJICTIOBAHHUIO OTJENBHBIX BEIIECTB U XMMHUYECKHX SIBIICHUH, HAOIIOAAEMbIX B MPUPOJAE U
MMOBCETHEBHON JKU3HU.

Takum o0pa3zom, B pe3yibTaTe HM3y4eHUS XMMHH B OCHOBHOW IIKOJE YYEHHUK MOIYyYUT
MOATOTOBKY, JIOCTATOYHYIO JUIsl TIPOJOJDKEHUS OOydYeHHUs] B CTapIied IIKOJIEe W CPeTHUX



npodeccroHaIBHBIX 0011e00pa30BATENBHBIX YUPEKICHHUIX, a TAKKE TPUOOPETET KIIIOUYEBBIC
KOMITETEHINH, UMEIOIIIEe YHUBEPCATIbHOE IPUMEHEHHE B JIIOOOM BUIE IESITEITBHOCTH.
[Tnanupyemblie pe3yabTaTbl OCBOGHUS MPEIMETHOTO COACPIKAHUS 110 XUMHUH MPEICTABICHBI
[0 OCHOBHBIM pa3jieiaM COJCpKaHHUsS NPUMEPHOW NPOTrpaMMbl OCHOBHOTO OOIIEro
00pa3zoBaHus 1O

XUMHH.

Ocnosnvie nonamus xumuu (ypoBeHb aTOMHO-MOJIEKYJIIPHBIX [IPEICTaBIICHUH ) BEITYyCKHUK
HAY4YUTCS:

- OIIMCHIBATh CBOMCTBA TBépI[bIX, KHUIKHUX, Fa3006pa3HbIX BC€IICCTB, BBIACIIAA HUX
CYIICCTBCHHBIC

IIPU3HAKH,

- XapaKTEepU30BaTh BEIIECTBA IO COCTaBy, CTPOCHHIO W  CBOMCTBaM,
yCTaHABIWBATh TMPUUYUHHOCIIECICTBEHHBIC CBSI3M MEXKIY JAaHHBIMU XapaKTEePUCTHUKAMU
BEIIIECTBA;

- PaCKpbIBaTb CMBICII OCHOBHBIX XHMHNYCCKHX MMOHATHH «aToM», «MOJICKYJIa»,
«XUMUYECKUMN QJICMCHT», «IIPOCTOC BEIICCTBO», «CJIOKHOC BCIICCTBO», «BAJICHTHOCTL),
HCII0JIb3YA 3HAKOBYKOCUCTCMY XUMMU,

- n300pakaTh COCTAaB MPOCTEHIINX BEIIECTB C TIOMOIIBI0 XUMHYECKHX (HOpMyIT U
CYIIHOCTb XUMUYECKHUX PEAKLUN C TOMOIIBIO XUMHUECKUX YPABHEHUN;

- BBIUUCIIATh OTHOCUTEIILHYIO MOJICKYJSIPHYIO M MOJISPHYIO MAacChl BEILECTB, a
TaK)K€ MaCCOBYIO
JIOJTF0 XUMHYECKOTO JIEMEHTA B COSJIMHECHUSX JUIS OIICHKH UX MPAKTUYCCKON3HAYHMOCTH;

- CpaBHHUBATD 110 COCTAaBYy OKCHUbI, OCHOBAaHU:, KUCJIOThI, COJIN,

= KJIaCCI/I(l)I/IIII/IpOBaTI) OKCHUIbI U OCHOBAaHUA II0 CBOﬁCTBaM, KHCJOTBI U COJIA IIO
COCTaBY;

- OIMCHIBATh COCTAaB, CBOMCTBA M 3HAuYCHHE (B MPUPOAC M MPAKTHYCCKOU
JeSTeTLHOCTH YeJI0OBEKA)
MIPOCTHIX BEIIECTB — KUCIOPOa U BOAOPO/IA;

- IaBaTh CPaBHUTEIBHYIO XapaKTEPUCTUKY XUMHUYECKUX
JJIEMEHTOB UBAKHENIIINX COETUHEHUN

€CTECTBEHHBIX CEMENCTB IENOYHBIX METAIOB U TAJIOTECHOB;

- MOJIb30BaThCS JTA0OPATOPHBIM O00PYIOBAHUEM M XMMHUECKOH MOCY/I0I;

- MPOBOANTH HECIIOKHBIE XUMUYECKUE OMBITHI U HAOMIOACHUS 32 U3MEHEHUSMU
CBOMCTB BEIIECTB

B TIIPOIECCEe MX MpPEBpalleHU; cOOMI0aTh MpaBuia TEXHUKHA 0€30MaCHOCTH MPUIPOBEACHUH
HAOJIIOIEHUH U OIBITOB;

= pasiiniaTtb 3KCHCPUMCHTAJIbHO KHUCJIOTBI U HIéJ'IO‘-II/I, MOJIb3YsACb MHIAWKATOpaMU;
OCO3HaBaTh HEOOXOAMMOCTH COOMIOACHUS Mep 0€30aCHOCTH P OOpallleHNuH C KUCIOTaMH
U IEJI0YaMH.

BBIHYCKHI/IK MOJIYYUT BO3MOKHOCTb HAYUUTHCH:
-I'paMOTHO 06paH_[aTBC$I C BEIlIECTBaMH B IIOBCEIHEBHOM JKHN3HH,
- OCO3HaBaThb HCOGXOI[I/IMOCTL CO6J'IIO,Z[CHI/I$I MMpaBUJI 5KOJIOTMYCCKU 0e30I1acHOro

MOBEJICHUSI B OKpYXKAIOIed TMPUPOJHON Cpee;TOHMMATh CMBICT W HEOOXOJUMOCTh
COOIOACHMSI IPEANMUCAHNN, TPETATAEMBIX B HHCTPYKIIUSIX

110 UCIIOJIb30BAHUIO JICKAPCTB, CPCIACTB OBITOBOM XMMUU U Aap.;

- HUCIIOJIB30BaTh HpI/I06pCTéHHBIe KIIFOYCBBIC KOMIICTCHTHOCTHU IPHU BbIIIOJIHCHUU
HCCIICOO0BATCIIbCKUX ITPOCKTOB 110 XUMHUH,

- Pa3BUBATb KOMMYHHKATUBHYIO KOMIICTCHTHOCTL, UCIIOJIB3YSA CPEACTBA YCTHOﬁ )51



MACHEMEHHOMN

KOMMYHUKAIIUU TIpU paboTe ¢ TEKCTaMW YYeOHMKAa W JIOTOJIHUTEIBHON JUTEPaTypou,
CIIPABOYHBIMU TAOJIUIIAMH, MPOSBISATH TOTOBHOCTh K YBRXCHHIO WHOW TOYKH 3PEHUS MPHU
00CYXICHUH PE3yJIbTaTOB BHITIOJIHEHHOW PaOOTHI;

= 00BEKTUBHO OLICHUBATh I/IHCI)OpMaI_II/IIO O BCHICCTBAX M XMMHUUYCCKHUX IIPOHCCCAX,
KPUTUYECKH

OTHOCHUTBCSI K TICEBJOHAYYHOH HH(POpPMALMHU, HETOOPOCOBECTHOW peKiiame, Kacaroliencs
UCIIOJIb30BAaHUS PA3JIMUHBIX BELECTB.

Ilepuoouueckuii 3akox u nepuoouyeckas cucmema
xuMuueckux 35eMeHnToB J[. . Menneneesa. CtpoeHue BemiecTBaBbITyCKHUK HAyUUTCA:

- KJIaCCI/I(bI/II_II/IpOBaTL XUMHUYCCKUEC 3JICMCHTBI HAa MCTaJIJIbl. HCMCTAJ1JIbl,3JICMCHTHI,
OKCHJbI 1
TUAPOKCHUABI KOTOPBIX aM(bOTepHBI, 1 MHECPTHBIC DJICMCEHTBI (FaSBI) JJIs1 OCO3HAHUABA>KHOCTHU

YIOPSA0YCHHOCTH HayYHbIX 3HAHUM;
- pacKpsIBaTh CMBICI Nepruoandeckoro 3akona /. . Menneneena;

- OINMCHIBATh M XapaKTEpU30BaTh TAOIUYHYIO (OpMY MEPUOJUYECKON CUCTEMBI
XUMHYECKUX

3JICMCHTOB;

- XapaKTepHU30BaTh COCTAB aTOMHBIX SIJIEP M paclpeesieHUe Yucia 3JIEKTPOHOB IO
AJEKTPOHHBIM CJIOSIM aTOMOB XMMHUUYECKUX AJIEMEHTOB MAJIBIX MTEPUOJOB MEPUOINYECKOMN
CHCTEMEI, a TaK)Ke KaIns ¥ KaJIBITN,

- pa3nuvaTh BUIBl XUMAYECKOMN CBS3U: HOHHYIO, KOBAJICHTHYIO MOJIAPHYIO,
KOBAJIEHTHYIO HETIOJISIPHYIO U METAJUTMYECKYIO;

- M300paxkaTh JIEKTPOHHO-HOHHBIC (DOPMYIIBI BEIIECTB, 00Pa30BaHHBIXXUMUYICCKUMU
CBSI35IMU PA3HOTO BHUJIA;

- BBISIBJISITh 3aBUCUMOCTh CBOMCTB BEILIECTB OT CTPOEHUS MX KPUCTALTAYECKUX
PELICTOK: HOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX, METAINTNYECKHX;

- XapakTePU30BATh XUMUYECKHUE AIIEMEHTHI U UX COEAUHEHHS Ha OCHOBEIIOJI0KEHUS
AIIEMEHTOB B MEPUOINYECKON CUCTEME U OCOOEHHOCTEH CTPOCHHS UX aTOMOB;

- ONMUCHIBATh OCHOBHBIE ATaIbl OTKpbITUA [[. . MeHaeneeBbIM epruoguyecKoro 3akoHa
U TEPUOAMYECKON CHCTEMbl XMMHUYECKUX DJIEMEHTOB, JXM3Hb M MHOTOOOPa3HYI0 HAYYHYIO
JeSATEIbHOCTh YUCHOTO;

= XapaKTCPU30BaTb HAYUYHOC W MHUPOBO33PCHYUYCCKOC 3HAYCHHUE TICPUOAUYUCCKOTIO
3aKOHa " HepHOZ[quCKOﬁ CUCTCMBI XUMHNYCCKHX 3JICMCHTOB I[ . MeHﬂeHeeBa;

- OCO3HaBaTh Hay4HbI€ OTKPBITUS KaK Pe3yJIbTaT JUIUTEIbHBIX HAOIIOIEHUHN,0NBITOB,
Hay4HOU ITOJIEMHUKH, IIPEOIOJICHHS TPYAHOCTEN U COMHEHUN. BBINTYCKHUK MOJTy4nT
BO3MOKHOCTb HAy4HUTHCS:

- OCO3HABaTh 3HAYCHUE TEOPETUUCCKUX 3HAHUMN IS TPAKTUIECKON NeSTeIbHOCTH
YeJI0BeKa;

- OIHCHIBATh U3yUYeHHBIE 0OBEKTHI KaK CUCTEMBI, IPUMEHSIS JTOTUKY CUCTEMHOTO
aHaIIN3a,

- MIPUMEHSITh 3HAHUSI O 3aKOHOMEPHOCTSIX MEPUOINIECKON CHCTEMbl XUMHUYECKHUX
AIIEMEHTOB JIJIs1 OOBSICHEHHSI U TIPEIBUJICHUS] CBOMCTB KOHKPETHBIX BEIIIECTB;

- pa3BuBaTh HMHQPOPMAIMOHHYIO KOMIIETEHTHOCTh IIOCPEICTBOM YIUIYOJICHUS
3HaHMA 00 WCTOPUU CTAHOBJICHHUS XUMHYECKOH HAyKh, €€ OCHOBHBIX TIOHATHUH,
MEePUOIUYECKOT0 3aKOHA KaK OJIHOTO W3 BAXHEHIIMX 3aKOHOB MPHUPOJIBI, a TaKXe O
COBPEMEHHBIX JOCTH)KCHUSAX HAYKU U TEXHUKU.



Mmnozcoobpazue xumuueckux peakyui
BbInycKHUK Hay4YHUTCS:

- OOBSICHATh CYTh XMMHUYECKUX MPOIECCOB U UX NPUHIMIAAIBHOE OTIMYHE OT
(bU3HYECKUX;

- Ha3bIBaTh IIPHU3HAaKWU U YCIIOBHUS IIPOTCKAHUA XUMHUUYCCKHUX pCaKHHﬁ;

= YCTaHaBJIMBATb NPUHALJICIKHOCTDb XUMHUYECKOU pCaKknuu K OHpCI[eJIéHHOMy
THUILY 110 OJJHOMY M3

KJIacCH(PUKAMOHHBIX MPU3HAKOB: 1) MO YHCIIy U COCTAaBY MCXOIHBIX BELICCTB MIIPOIYKTOB
peakiuu (peakiiy COSIMHEHUS, PA3JIOKECHUS, 3aMEIICHUST 1 00MEHa);

2) 1O BBIICICHUIO WM MOMIOIIECHUIO TEIUIOTHI (PEakIuh HSK30TCPMHUCCKUE U
SHIOTEPMHUYECKKE); 3) MO H3MCHEHHIO CTENCHEH OKHCICHUS XHMHYECKHX JJIEMEHTOB
(peakuuy OKUCIIUTENbHO-BOCCTAHOBUTEIIBHBIE);

4) 1o oOpaTUMOCTH Tporecca (peakiui 00paTuMbIC U HEOOpATHMBIE);

- Ha3bIBATh q)aKTOpLI, BJIMAIOIIUC Ha CKOPOCTb XUMUUYCCKHUX peaKHHﬁ;
- Ha3bIBaTb (I)aKTOpLI, BJIMAOIIUC HA CMCIHICHHUEC XUMHUYCCKOI'O PAaBHOBCCH,

- COCTaBJISITh YPABHEHMS AJIEKTPOJUTUYECKOW AUCCOIHAIMKM KHCIOT, IeI0Yei,
COJICH; TOJHEIC U

COKpAIICHHBIC HOHHEBIE ypaBHEHUs peaKIuii oOMeHa; ypaBHEHUS
OKHCITUTETbHOBOCCTAHOBUTEIILHBIX PEAKIIH;

- IIPOrHO3UPOBATh MPOAYKTHl XUMMUYECKMX peakuuil 1no (opmysiaam/Ha3BaHUAM
HCXOJIHBIX BEILECTB; ONPEAEIATh UCXOHbIE BELEeCTBA [0 (hopMyaM/Ha3BaHUSIM MPOTYKTOB
peakuu;

- COCTaBJIATh YPAaBHEHMsS pEakLUUl, COOTBETCTBYIOLIUX IOCJIENOBATEIbHOCTU
(«uenouke») MpeBpalieHNl HEOPraHNYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;

- BBISBJIIATH B IIpomecce OKCIICPUMCHTA IIPpU3HAKHU,
CBHUICTCIILCTBYIOIIINUC OIMPOTCKAHNH XHUMHYICCKOMN pPCaKknuun;

- MIPUTOTOBJISATH PACTBOPHI C ONPEAETICHHON MAacCOBOW J10JIeH PACTBOPEHHOTO
BEIIIECTBA,

- OTIpeNIeNIATh XapaKkTep Cpelabl BOJHBIX pAacTBOPOB KHUCIOT M UIEJIOYeH Mo
HN3MCHCHUIO OKPACKH MHAUKATOPOB;

= IMPOBOAWUTE KAQYCCTBCHHBIC PCAKIIUHU, ITOATBCPKAAOIINEC HATUYIUC B BOJHBIX
pacTBOpax BEIIECTB OTAENbHBIX KATHOHOB M aHUOHOB.

BBIMyCKHUK MOJIYyYUT BO3MOKHOCTh HAYUUTHCS:

- COCTaBJIAITb MOJICKYJIAPHBIC W IIOJIHBIC MOHHBIC YPABHCHUA IIO COKpaH_IéHHLIM
HOHHBIM YPaBHCHUAM,

= MMPUBOAUTH IIPUMEPBI peaKHHﬁ, IMOATBEPKAAOIINX CYIIECTBOBAHNEC
B3aUMOCBA3U MCKIAY OCHOBHBIMH KJIACCAMU HEOPTAaHNYCCKUX BCIICCTB,

- MPOTHO3UPOBATH PE3YJILTATHI BO3ACHUCTBUSI PAa3JINIHBIX (baKTOPOB Ha UI3MCHCHUC
CKOpPOCTH XUMHYECKOM pPCaKnunu;

- MIPOTHO3UPOBATh PE3YIbTaThl BO3AEHCTBUS pa3INUHbIX (DAKTOPOB HA CMELIEHUE
XUMHYECKOIO0 PaBHOBECHS.

MHnoezoobpazue eeujecms
BrITTyCKHUK HAYIUTCS:

- ONMpECaACIIATL MNPUHAAICKHOCTE HCOPraHMYCCKUX BCIICCTB K OAHOMY U3
HN3YUCHHBIX KJ'IaCCOB/prrIHZ METAIJIbl 1 HEMETAJIJIbI, OKCHUJIbI, OCHOBaHHA, KHCJIOTHI, COJIH,

- COCTaBJIATh (POPMYJIBI BELIECTB [0 UX HAa3BaHUSIM;
- ONPEIENATh BAJICHTHOCTD U CTEIICHb OKUCIICHNS DJIEMEHTOB B BELIECTBAX;
- COCTaBIIATh (POPMYJIBI HEOPraHWYECKUX COCIMHEHMH IO BAJECHTHOCTSIM U



CTCIICHAM OKHUCJIICHUSA JJICMCHTOB, a TaKXKC 3apsilaM HOHOB, YKa3aHHLIM B TaGHI/IL{e
PacTBOPUMOCTH KHCJIOT, OCHOBAHUH U COJIEH;

- OOBACHATH 3aKOHOMCPHOCTH H3MCHCHUSA (bI/I3I/ILICCKI/IX M XHMHUYECKHUX CBOMCTB
IMPOCTBIX BEIICCTB (MCTaJ'IJ'IOB n HeMeTaJ'IJ'IOB) K HX BBICHIUX OKCHAOB, O6p330BaHHBIX
OJIEMCHTAMU BTOPOI'O U TPETHET0 IEPUOA0B,

- Ha3bIBaTh OOIIHE XMMHUYECKUE CBOMCTBA, XapaKTEPHBIC JUIsl TPYIIT OKCHIOB:
KHCIIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

- Ha3bIBaTh OOIIME XUMHUYECKHUE CBOMCTBA, XapaKTEPHbIE I KaXKJI0TO U3 KJIACCOB
HEOPraHWYECKUX BEILLIECTB: KUCIOT, OCHOBAHUH, COJIEH;

- IIPUBOJUTH IIPUMEPHI PEAKLUH, MMOATBEPKIAOIMNX XUMUYECKAE CBOWMCTBA
HEOPraHUYECKUX BEILECTB: OKCUIOB, KUCIOT, OCHOBAaHUI U COJIEH;

- OIPCACIIATh BEIICCTBO-OKUCIUTECIIb U BCIICCTBO-BOCCTAHOBUTCIIb B
OKHCJINUTCIBbHO-BOCCTAHOBUTCIIbHBIX PCAKIIUAX

- COCTaBIISITh OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIN OaiaHC (71 M3y4EeHHBIX
peaxiuil) 1o npeasioKeHHbIM CXeMaM PeaKIIHii;

- IIpOBOAUTDH na60paTopHLIe OIIBITBI, INOATBCPKAAOIMUEC XUMHUUYCCKUC CBOMCTBA
OCHOBHBIX KJIACCOB HCOPIraHMYCCKUX BCUICCTB,

- IIPOBOJIUTH JJA0OPATOPHBIE ONBITHI 10 MOTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX
BEUIECTB: BOJOPO/Ia, KUCIOPO/a, YIJIEKUCIIOrO ra3a, aMMHaKa; COCTaBJIATh YPaBHEHUS
COOTBETCTBYIOIIUX PEAKIUH.

BBIITyCKHMK MOTYYUT BO3MOXKHOCTb HAYUUTHCS:

= IMPOTHO3UPOBATHL XHUMHNYCCKUC CBOMCTBaA B€IICCTB Ha OCHOBC HX COCTaBa U
CTPOCHHUA,

- IIPOTrHO3UPOBATH CII0OCOOHOCTh BCIICCTBA IMPOABIATH OKHCIWUTCIBHBIC WU
BOCCTAaHOBHUTECIBLHEIC CBOMCTBA C y‘IéTOM CTCIICHCH OKHMCIICHUS 9JICMCHTOB, BXOAJAIIIUX B €0
COCTaB,

- BBIABIIITE CYIIECTBOBAHUC TeHETUYECKOM B3aHMMOCBS3U MCXKAY BCHICCTBAMHU B
pAAy: MpOCTOC BCUICCTBO — OKCUA — T'MAPOKCHU[] — COJIb,

- XapaKTepu30BaTh OCOOBbIE CBOMCTBA KOHUEHTPHUPOBAHHBIX CEPHOM M a30THOMN
KHCJIOT;

- NIPUBOAUTH  INPUMEPBl  YPAaBHEHMM  PEaKUMW, JIeXKAlMX B  OCHOBE
IPOMBIIIIEHHBIX CITIOCOOOB MOIYYEHHs] aMMHaKa, CEPHON KUCIIOThI, YyT'yHa U CTaJlu;

- ONMHUCHIBaTh (U3NYECKUE U XMMHYECKHE IMPOLECCHl, SBISIOLUIUECS YaCThIO
KpyTrOBOPOTa BEILIECTB B IPUPOJE;

- OpraHU30BbIBATH, IIPOBOJUTH YYCHUYECKHUE IPOCKTHI [0 HCCIEAOBAHUIO
CBOMCTB BEILECTB, UMEIOIIUX BAXKHOE IIPAKTUUECKOE 3HAYCHHUE.

9. MIOYPOYHOE INIAHUPOBAHUE

8 kiace
Ne Tema ypoka Kox-Bo
YPOKa 4acoB
Beenenne 4
1 [Ipeamer xumun. BeniecTsa. 1
2 [IpeBpamenus Benectra. Pa3sutue xummm. 1




3 [Tepuoanueckas cuCTEMa XUMUYECKUX DJIEMEHTOB. 1
4 Xumuueckast popmyrna. OTHOCUTETIbHAS MOJICKYJISIpHAs Macca. 1
ATOMBI XUMHYECKHUX 3JIEMEHTOB 9
9) Crtpoenue aToma. 1
6 N3otombl. CTpoeHue 3IEKTPOHHBIX 000JI0YCK. 1
7 CtpoeHue 3JIeKTPOHHBIX 000JI0UEK. 1
8 V3MeHeHne yncia 2JIeKTPOHOB Ha BHEITHEM YHEPreTUYECKOM YPOBHE. 1
9 [TpyurHbBI U3MEHEHHSI YUCIIa AJIEKTPOHOB. 1
10 B3anmMoeiicTBre aToMOB Mex 1y COOOM. 1
11 KoBanentnast cBsi3b. 1
12 Merayuinueckas CBA3b. 1
13 KontposbHas paboTa 1o temMe «ATOMBI XUMHUYECKUX DJIEMEHTOB). 1
IIpocTehie BenecTBa 6
14 IIpocTsle BelecTsa — METaJLIbL. 1
15 [IpocTeie BemecTBa — HeMeTa/Ibl. KonyecTBo BeIiecTBa - MOJb 1
16 MouisipHblii 00BEM ra3oB 1
17 Pemenue 3anay no teme «KonnyecTBo BeniecTBay. 1
18 Pemenue 3ana4 no teme «MoJsipHbII 00beM» 1
19 ITpakTuueckas pabora Ne 2 no reme «CriocoObl pa3ieeHus: cMecen. 1
CoeqnHeHNS XUMHYECKHX JJIEMEHTOB 14
20 CrerneHb OKUCIICHUSI. 1
21 bunapubie coequnenns. OKCUABI. 1
22 OcHOBaHusl. 1
23 Kucnotsl. 1
24 Comn. 1
25 Homenkmnarypa coeit. 1
26 IIpoBepounas pabora no reme «Conu. OcuoBanus. Kucinotel. OKkcuIb». 1
27 Kpucrannuueckue pemérku. 1
28 UucTteie BemectBa. CmecH. 1
29 MaccoBasi 1 00bEMHAS TOJH. 1
30 Pemenne 3agau o reme «MaccoBast U 00bEMHAS TOJINY. 1
31 Pemenne 3agau mo reme «MaccoBast U 00bEMHAS TOJINY. 1
32 O606m1eHne o Teme «CoeTMHEHNS] XUMHYECKHIX 2JIEMEHTOBY. 7 1
33 KonTtposnbHas pabota «CoeiuHEeHUs] XUMHUYECKUX 3JIEMEHTOBY.3 1
H3meHennsi, NPOUCXOAsiIIMe C BelleCTBAMU 12
34 AHanu3 KOHTPOJIbHOH paboTsl o TeMe «CoeTMHEHHS] XUMUYECKHX 1
HIIEMEHTOBY.
35 du3nuecKue sIBJICHUs. XMMUYECKHE PEaKIINH. 1
36 XUMHUYECKUE YPAaBHEHHS. 1
37 PacueTsl N0 XUMUYECKUM YpaBHEHUSAM 1
38 PacyeTsl N0 XMMHYECKUM ypaBHEHUSIM 1
39 Peakmuu pa3inoxeHust 1
40 Peaxkuuu coeguHeHUs 1
41 Peaxninu 3amernienns 1
42 Peakmun ooMena 1
43 Tunsl XMMHUYECKUX peakUii Ha IPUMEPE BOABI. 1
44 0O60061eHre o TeMe «TUNbl XUMHUYECKUX PEeaKIHii». 1
45 KontponbHas pabota o reme «THIIbI XUMHUECKUX PEaKIIU». 1
IIpakTukym 1 «IIpocreiimme onepauum ¢ BeuecTBOM» 3
46 ITpaBua TeXHUKU 0€30MAaCHOCTH NpU paboTe B XMMUYECKOM KaOMHeTe. 1




[Ipuembr  oOpamienuss ¢ 1abopaTopHBIM ~ 00OpPyIOBaHHEM U
HarpeBaTeIbHBIMU TPUOOPaAMHU.

47 Hab6mronenus 3a n3MEHEHHUSIMU, IIPOUCXOISAIIAMHU C TOPSIIEH CBEYOM, U UX 1
onucaHue (JIOMalIHUM SKCIIEPUMEHT).
48 AHaM3 MOYBHI ¥ BOJBI (IOMAITHUM dKCIIepuMeHT). [Ipu3Haku XuMuIecKux 1
peaKuuid.
PacTBopenue. PacTBopbl 16
49 PactBopenue. 1
50 PacTBOprMOCTB BElIECTB. 1
51 DIEeKTPONMTHYECKAs TUCCOIMAIIHS. 1
52 OCHOBHBIE MOJIOXKEHUS JIEKTPOITUTUUECKON TUCCOIMUALINH. 1
53 Honnublie ypaBHEHUS. 1
o4 KucnoTsl, ux kiaccudukanys u CBONCTBA. 1
55 CBOIiCTBa KHCJIOT. 1
56 OcHoBaHMs1, UX KJaccu(UKaIus 1 CBOMCTBA. 1
o7 CBoiicTBa OCHOBaHMIA. 1
58 Conm, ux Kiaccuukanys u CBOMCTBA. 1
59 I'eneTnueckas CBsI3b MEXK]y KJIACCAMU BEILIECTB. 1
60 ITpakTuueckas pabora Ne 5 no reme «CBoIICTBa KUCJIOT, OCHOBaHMIA, COJEII». 1
61 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKITUH. 1
62 [IpakTuueckas pabora Ne 6 no Teme «OKUCIUTETFHO-BOCCTAHOBUTEIbHBIC 1
pEeaKIum.
63 06061menHue no TeMe «OCHOBHBIE KIIACChl HEOPTAHUYECKUX BEIIECTBY. 1
64 HroroBas koHTposbHAs padoTa 1o TeMe «OCHOBHBIE KJIACCHI 1
HEOPTaHWYCCKHUX BEIICCTBY.
IIpakTukym 2 «CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB (4 1) 4
65 VoHHbIE peaknuu. 1
66 YcnoBus TeUeHUS XUMMHUECKUX PEeaKIUii MeX 1y pacTBOpaMU 3JIEKTPOIUTOB 1
o koH1a. CBolcTBa KHUCIIOT, OCHOBAHUM , OKCHJIOB U COJIEH.
67 Penienne skcriepuMEHTAIBHBIX 3aay. 1
68 Pemrenune skcriepuMeHTATBHBIX 3a]1a4. 1
9 ki1ace
Ne Tema ypoka Koxa-Bo
YpOKa 4acoB
BBenenne 5
1 XapaKTeprUCTUKA MIEMEHTA 110 €0 MOJIOKEHUIO B IEPHOANISCKON CHCTEME. 1
2 XapaKkTepuCTUKA HJIEMEHTA MO €ro MOJ0KEHUIO B IEPUOANUECKON CHCTEME. 1
3 AmdOoTepHBIE OKCH/IBL. 1
4 Ilepnognueckuii 3akoH JI.11. Menneneesa. 1
5 ITepunonnueckas cucrema .M. MeHeneesa. 1
MeTasuibl 17
6 Meramsl. Beenenue. 1
7 [TonoxeHrne MeTaJlIoB B IEPUOANYECKON CUCTEME. 1
8 Du3nyuecKre CBOMCTBA METAILIOB. 1
9 CrnnaBel M UX KJaccupuKalus. 1
10 CruiaBsl MX CBOMCTBA M IPUMEHEHHE. 1
11 XUMHUYECKUE CBOMCTBA METAJLIOB. 1
12 BzanmopeiicTBrie METAIIOB C KMCIIOTAMH M COJISIMM. 1
13 ITonydenue metamios. [lonydeHne MeTaIIOB CTOCOOOM AIEKTPOIH3A. 1




14 Koppo3sust meramios. 1
15 Ileno4ynbie METaIEI. 1
16 CoenuHeHns MIETOYHBIX METAJUIOB. 1
17 bepunuii , Kanpui U MIEITOYHO3EMENBHBIE METAJUIBL. 1
18 CoenuHeHns MIET0YHO3EMENILHBIX METAJIIOB. 1
19 AJIOMUHUH. 1
20 XKeneso, ero coenuHeHUs 1
21 CoenuHeHus Kejesa. 1
22 KonTponpHas pabota mo Teme «MeTamiby. 1
IpakTukym 1 «CBoMCTBa META/JIOB U MX COEIMHEHHID) 4
23 [IpakTrueckas padota Nel OcyiiecTBiIeHHE IIETTOYKH XUMUYECKHUX 1
IIPEBPALLICHU.
24 ITpaktuyeckas pabora Ne 2 [Tony4yeHue u cBOMCTBAa COSAMHEHUI METAIIJIOB. 1
25-26 | Ilpaktuyeckas padora Ne 3 DkcriepuMeHTAIbHBIE 3a]]a4H 110 2
pacro3HaBaHMIO U TIOJTYYECHHUIO BEIIECTB.
HemeTasuibl 17
27 AHanu3 KOHTPOJIbHOM paboThl 1o TeMe «Metamnbly. Hemeraisl. 1
28 ATOMBI M IPOCTHIC BEIIECTBA. 1
29 Bogopon. 1
30 ["anmorensl. 1
31 XUMUYECKUE CBOWCTBA I'aJIOTEHOB. 1
32 Coe/IMHEeHNUS TAJIOTCHOB. 1
33 Kucnopo. 1
34 Cepa, e€ cBoiicTBa. 1
35 Oxcunpl cepbl. CoOeIMHEHUSI CEPBI. 1
36 Cepnas KuCJIOTa, €€ COJH. 1
37 A30T. 1
38 Ammuak. Conm aMMOHUSL. 1
39 A30THasI KUCIIOTA. 1
40 ®dochop. Coequnenust pocdopa. 1
41 VYrnepon. 1
42 Kucnoponssle coennHenus yriepoaa. 1
43 KonTtposnbHas paborta no reme «Hemeramiby. 1
IIpakTikym 2 «CBoiicTBa coelMHEHUIl HEMETAJI0OBY S
44 [IpakTryeckas pabora Ne4d DkcriepuMeHTaIbHBIE 337jaudl IO TeMe 1
«[Toarpynmakucnopoaa»
45-46 | IIpaktruyeckas pabora Ne 5 DkcrneprMeHTalbHbIE 337a4l 110 TeMe 2
«[lonrpymnmeiasora u yriepoja»
47-48 [TpakTuueckas padota Ne 6 [Tomyduenue, coOnpanue U pacrio3HaBaHUE Ta30B 2
Kpartkue cBeneHnsi 00 OpraHnyecKux coeInHeHUusIx 15
49 IIpenMeT opraHuYeCcKOil XHUMHUU. 1
50 OCHOBHBIE MOJIO)KEHUS TEOPUU CTPOCHUSI OPTAHUYECKUX coequHEHUN A .M. 1
byrneposa.
51 [IpenenbHBIC YTIEBOAOPOABI, HOMEHKIIATYPA U U30MEPHSI. 1
52 I'oMostornueckuii psii ¥ CBOMCTBA JIKAHOB. 1
53 AJIKEeHBI, UX CTPOCHHUE U CBOMCTBA, STHUJICH. 1
54 AJIKUHBI.
55 [IpenenbHbIe 0THOATOMHBIE U MHOTOATOMHBIE CIIUPTHI. 1
56 AJTBJICTUTBL. 1
57 IIpenenbHble 0JJHOOCHOBHBIE KAPOOHOBBIE KHCIIOTHI. 1




58 Cnoxxabie 3(OUPBI U KUPBHI. 1
59 AMHWHOKHUCIIOTHI. 1
60 benku. 1
61 YrneBoasl. 1
62 [Tonumepsl. 1
63 Wrorosas koHTpONIbHAS paboTa 3a Kypc 9 Kiacca. 1
O06001menne 3HAHUIT MO XUMHH 32 KypPC OCHOBHOI IIKOJIBI. 5
64 [lepuoanueckuii 3axoH u [lepuoanueckas cucteMa XUMHYECKHX JIEMEHTOB 1
J1. 1. MeHnneneena.
65 Buibl XuMu4ecKiX CBA3€H U TUIBI KPUCTAIUTNYECKUX PEIIETOK. 1
66 Krnaccudukanys XuMIHYeCKUX PEeaKIHi 10 pa3InIHbIM TPU3HAKAM. 1
67 MeTaJibl 1 HEeMeTaJuIbl 1
68 OKcubl ¥ THAPOKCUIBI (OCHOBAHHUS, KUCIIOTHI, aM(OTEpHbIE THAPOKCUIBI), 1

COJIN.




